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LOI MO PAU

Su quen thudc voi AutoCAD ctia ngudi lam cong tac thiét ké 1a hién nhién boi
kha ning hd tro tao ban vé k¥ thuat tuyét voi cung tinh dé dung cua néd. Tuy
vay, voi doi hoi ngay cang cao cua cong viéc, AutoCAD dang dan phat trién,
tr mot moi truong hd tro tao ban v&, da bién thanh mot mdi trudng tich hop,
ma ¢ d6 ngudi dung co thé lay AutoCAD lam nén dé xay dung cho minh
nhitng cong cu lam viéc c6 kha ning tiy bién cao, vuot ra khoi gidi han 1a
cong cu tao ban vé thong thuong. Nim bit duoc nhu ciu ndy, cing v6i muc
tiéu dao tao ctia b mon Tw dong hoa thiét ké cau duong, truong Pai hoc Giao
thong van tai, chung t6i dd nghién ctru cac cong cu phat trién AutoCAD va
thiy rang VBA thuc sy thich hop. Tht nhét, n6 dugc tich hop sin trong
AutoCAD va c6 thé khai thac moi kha ning san c6 trong AutoCAD. Thir hai,
ngon ngir 1ap trinh VB rat pho bién boi tinh dé sir dung va nhiéu tai liéu tham
khao, diéu nay rat hitu ich cho nguoi 1ap trinh bang VBA. Hon nita, tai liéu
bang tiéng Viét vé linh vyc nay hién nay rat hiém va khong day du. Chinh vi
vay, sau khi xem xét va can nhéc k¥ ludng céc loai tai liéu tham khao cho viéc
phat trién AutoCAD bang VBA, chung toi dd quyét dinh dich cudn sach nay
sang tiéng Viét voi mong mudn déng gop cho nguoi str dung AutoCAD & Viét
Nam mot tai liéu tham khao ddy du va hitu dung.

Cubn sach nay, voi ndi dung chinh 1a huéng dan phét trién AutoCAD bang
VBA do chinh hing Autodesk xuat ban, di thé hién dugc ddy du nhat tat ca cac
kién thirc, tir co ban dén nang cao, trong linh vuc xay dyng cic ing dung trén
AutoCAD. Hy vong rang, v6i sy am hiéu vé AutoCAD, vé lap trinh huéng ddi
tugng va su cb gang cua ban than, ching toi s& mang lai cho ngudi doc mot tai
liéu tham khao thiét thyc.
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UNG DUNG MAU

Trong phan nay

= V& bai d6 xe

Nhitng nguoi thiét ké chuyén nghiép ciing nhu nhiing » Chuyén tir toa d6 ban dé
ai ham thich AutoCAD déu dung giao dién ActiveX® sang toa do dia cau
va VBA d¢ tao ra nhiing tmg dung linh dong y& manh * Lién két co s dir liéu

* Tinh toan can truc thap
* Xuat thudc tinh
* Xay dung dam chir I

mé&. Dé minh hoa chi mot vai trong s6 cée kha ning
manh mé cua giao dién lap trinh‘hay, plidn dudi day sé
dé cap cong viéc cua nhimng nguoi'sir dung’ AutoCAD
trén khap thé giéi. Rat nhiéu trong s§ cac tmg dung

nay co trong thu muc Sanple cua,AutoCAD.
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1. Vé bai do xe

Tién ich' v& bai §I5 xe cho phép vé& tu dong khu vuc dd xe trong cac duong khép
kin, cac thanh chan dfrr}g Xe riéng b,iét, veé va ‘gh(")ng ké cac vi tri do xe. Cac dir liéu
mo rong théng minh gan voi cac doi tugng do hoa gitip dam bao cac bang dir licu
luén dong bo vai cac doi tugng d6 hoa.

Tién ich v& bai dd xe bao gdm réat nhiéu thong sd do nguoi dung quy dinh cho phep
tao khu vuc dd xe mot cach linh hoat. Cac thong sb ndy c6 thé duge luu lai dé chia
sé v&1 nguoi khac.

Tién ich v& bai dd xe duoc phan phdi nhu mot tép du an”> VBA doc 1ap va c6 di
kem mdt tép trg gitp.
Tién ich v& bai dd xe do R. Allan Albanese cuia CADD Autemation, Tools phat
trién. Day 1a cong ty chuyén vé phat trién cac Umg dung danh cho‘AutoCAD sur
dung Microsoft VBA.

Ta c6 thé tim thém thong tin vé ing dung nay va cic g dung CADD’ Automation
khéac tai http://www.caddautomationtools.com.

B Astatan 200 B =121
Pie L4 e jramd Forsd Jook Doaw Dmepoon Wodly eindes Seip

D@ @ skl v~ & s Jt‘ B etxxq@d ™
J_Elal.l.urﬁt _]l[im-,- z [ 3l
& | P o 101 21

BN NCL /NN
+O00e+ED Dé’h

B
4

>ER -
SN

T
:LIHh'J _vhazus = v

Pl A TS

| Coymngd 1990 2oy dull et CAD) dadivniinm Yol S0 FUDHE ] 1oben

! Tién ich (utility application) 1a mot img dung dugc xay dung nham thuc hién mot nhiém vu cu thé.

2 Dy 4n (project) 1a mot chwong trinh dugc tao ra tir mot hay nhidu tép ma ngudn viét bing VBA
trong AutoCAD
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2. Chuyén tur

Tién ich nay cho_phép yén kinh do, vi d6 hai chiéu thanh toa do khong gian ba
chiéu. Cac duong v iéu duoc tao ra tir nhitng toa d6 méi nay va thé hién trén
mot kh‘ﬁ:ﬁu.

g «% 3D Orbit trong AutoCAD, ta c6 thé xoay khdi cau dé nhin tir moi

9
ay dugc phan phdi nhu mét dy an VBA nhing' trong ban vé&
e.dwg. Hop thoai ctiia Gmg dung nay duoc thiét ké cho phép nguoi sir
dung chuyén ban d6 phang thanh hinh ciu ba chiéu mot cach nhanh chéng bang
cach str dung khung nhin.

Tién ich duoc phat trién boi Carlos Ramos, k¥ su phat trién tmg dung cua Autodesk
Latin America.

Ban c6 thé tim thay ban v& Map2Globe.dwg trong thu muc Sample\VBA cua
AutoCAD.

! Chi tiét vé mot du an VBA nhung (embedded) trong ban vé& dugc trinh bay trong Chwong 1
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3. Lién két co sé dir liéu

i 0 B Bz — e sl —

{ |e=
= lackly Dafslan
| F acsbbrs Databare € nampie
; Gebect * Foom INVEMTHY
|
| 5] e ET T4
ey | Lk has Cham 1 e
M u=bel
:_llm
Fis 0 i[ 3 1 HE

3 lién Két cac ddi tugng trong ban vé& véi cac ban ghi trong co s¢ dir
ich nay duoc viét bang Visual Basic® va dugc phan phoi trong tép

muc Sample\ActiveX\Facility cia AutoCAD.
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i
1
1
E)
k|
k)
3
3
E]

Call zast.ZalscthtPoine [Foint| —
It sseq.Commt = L Thea
If Scrcong (aasc [0) .Encicpiiass, “AcDbllockBsfsrance™, 1] = O Then
str¥andlel * soet(0) .Bandle
TGl Taxe = *Helsor * Froms DMVINTEY Whers Handle = ‘® g Trims(prrlandis
Datal . FacordSource = FtCcSJLText
Datal, Pefrea
If CheckAllFsllesd Then
cxdfdit Pecord. Enalsled = Tous
ewdle letafecord. Enab lad = Trus
Elsw
Rsghox * The repord ooean t exist, (se Mew buttan To a3 che resor iy
endiddRecord.Inabiad = Trus I
Cleae BOL

, Ena L2
|~ ‘

4. Tinh toan can truc thap

Tién ich tinh toan can truc thap cho phép tao ra mot can truc thap va thyc hi¢n nhiéu
phép tinh khac nhau cho két ciu thap. Tién ich sir dung hop thoai v6i hé thong bang
Tab nham huéng ngudi st dung dén cac budc khac nhau trong qua trinh tao lap va
phan tich. Tat ca cac phép tinh duoc viét bang ma Visual Basic®.

Tién ich nay dugc phan phdi nhu moét du an VBA nhiing trong ban vé Tower.dwg,
luu trong thu muc Sample\VBA ctia AutoCAD.
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Tién ich nay duoc phat trién bai Carlos Ramos, k§ su phat trién ung dung cua
Autodesk Latin America.

AutoCAD 2002 - [C:\Program Files\MutoCAD 2002\Samp leXYBAYTower. dwg]

File Edit Yiew Insert Format Tools Draw Dimension Modify ‘Window Image Acrobat Markups
Adobe PDF  Help - 8 x
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Beverze Loading
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= |
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5. Xuat thudc tinh

Tién ich nay xuat tit ca cac thudc tinh co trong ban v&. Cac dir liéu cua thudc tinh
dugc phan loai va luu trong mot bang tinh Excel. Cac dit lidu cling duoc gin vao
mot biéu d6 Microsoft Excel. Ngoai ra, tién ich nay co thé tao ra mot tai liéu
Microsoft Word chira biéu dd céc dir liéu cua thudc tinh.

Tién ich nay duoc phan phéi trong mot du 4n VBA goi 1a attext.dvb va cé thé thuc
hién véi bat ky ban v€ nao cd chura thudc tinh. Tép du an attext.dvb c6 trong thu
muc Sample\VBA cua AutoCAD. Tién ich nay do nhém Application Developer
Framework & Autodesk phat trién.
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ANVET 8611 X3S

VERT CARA BRET. AEM

FLEX A5 38 X 18 WY STH. CON
‘GROUND ECREW ASMW
THERWAL FROT. ASM

17 COMN 2000 AETAMNG CUF DWC FLATED

13 CODRR2  LERT 175X 954 B
1FCOEIN ARMESE X B2 X 10
1 CO0ban  HOUSING
18 SO0 MHER FLATE
fohiEn  ROTATOK ST0P

T CONEA1  RETANNG CUP
ECHAROI  YOKE SPACER
BCCOI93  YOKE

JB0E COVER

6. Xay dung dam chir I

Tién ich nay cho phép tao ra mot dim chir I tir cac thong sé ma ngudi dung dinh
nghia trong hop thoai. Khi dam chir T duogc tao ra, nguodi st dung dugce ty do diéu
chinh céc thong s6 thiét ké. Di tuong dam chix 1 duoc tu dong cap nhat khi nguoi
sir dung thay doi thong sb thiét ké.

Phat trién AutoCAD bang ActiveX va VBA | 17



Tién ich nay dugc phan phéi nhu mot du an VBA ddc le_ip1 goi la ibeam3d.dvb. Tép
du 4n nam trong thu muc Sample\VBA ciia AutoCAD.

Tién ich nay do Shashi Kant Rai thugc nhom Application Developer Framework
cua Autodesk phat trién.

[
e —

' Chi tiét vé du an VBA doc lap duoc trinh bay trong Chuong 1
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MO PAU

Trong chwong nay

Chuong nay trinh bay cac khai niém nham lam rd = Tong quan vé cong nghé
cac d6i tuong AutoCAD théng qua giao dién A:tOCAD Acti\ve.X -
ActiveX va 1ap trinh trén cac ddi tuong d6 thong qua ) I?l:gC(}\ul;‘ I:,;: glaggien
modi truong phat trien Ung dung Visual Basic for = Uu diém cta su két hgp
AutoCAD ActiveX va VBA

Application (VBA). Ngoai ra, chuong nay con co
phin gi6i thidu v& céc loai tai liéu va mi vi du dung * T6 chuc cua cuon sach

trong AutoCAD ActiveX va VBA. " TimiiSs ¢
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1. Tong quan vé cong nghé AutoCAD ActiveX

AutoCAD ActiveX dua ra co ciu dé lap trinh diéu khién AutoCAD tir ca trong va
bén ngoai AutoCAD. Qua trinh nay duogc thuc hién bang cach “trung bay” tat ca cac
d6i tuong AutoCAD véi “thé gidi bén ngoai”. Khi d6, cic ddi tugng trong
AutoCAD c¢6 thé dugc truy cap thong qua nhiéu ngdn ngir 1ap trinh va cac chuong
trinh khac nhu Microsoft® Word VBA hoac Excel VBA.

MS Word VBA

AutoCAD VBA
® Excel VBA

AutoCAD ActiveX Objects

AutoCAD Application

drawing.dwg

C6 hai wu diém ndi bat.khi sir dung giao tiép ActiveX cho AutoCAD:

= Kha ning lap trinh truy'eap vao ban vé AutoCAD duoc mé rong cho nhiéu
moi truong lap trinh khac nhau. Trude khi c6 ActiveX Automation, nguoi
lap trinh birgid1han chi trong moi truong AutoLISP hodac C++.

* (Kha nang chia'sé dir liéu voi cac ing dung Windows® khac, ch:fmg han nhu
Microsoft Exeel® va Word®, dugc thuc hién dé dang hon rat nhiéu.
1.4, Téng-quan vé cac dé6i twong AutoCAD ActiveX

Péi tugng/chinh 13 nén tang xiy dung nén img dung ActiveX. MSj dbi tuong trong
AutoCAD ActiveX la hién than mdt phan cua AutoQAD. Co6 rat nhiéu loai doi
tuong khac nhau trong giao ticp AutoCAD ActiveX. Chang han nhu:

= Cac ddi tuong dd hoa: line, arc, text, dimension...

= Thiét lap vé dinh dang: linetype, dimension style...

= CAu tric t6 chire: layer, group, block. ..

= Ddi tuong lién quan dén hién thi ban vé: view, viewport,. ..

* Va ngay ca ban v€ va ban than chuong trinh AutoCAD cling dugc xem la
doi tuong.
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2. Tong quan vé giao dién AutoCAD Visual Basic
for Applications (VBA)

Microsoft VBA 1a mot méi truong 1ap trinh hudng d6i twong c6 kha ning phat trién
ung dung manh mé v4i nhiing tinh nang phong phu tuong tu nhu cuia Visual Basic
(VB). Piém khac biét chinh gitta VBA va VB 1a VBA thyc thi cliing trong tién trinh
ctia tmg dung AutoCAD va dua ra mot moi truong phét trién tmg dung thong minh
va rat nhanh chéng ngay bén trong AutoCAD.

VBA ciing ¢6 kha nang tich hop véi cac ing dung c6 kha nang 1ap trinh VBA khac.
Piéu d6 co nghia la khi s dung thu Vlen dbi tuong cua cac ung dung khac,
AutoCAD c¢6 thé 1a Automation Controller' cho cac tmg dung khacihmMicrosoft
Word va Excel.

C6 bon wru diém chinh khi sir dung VBA trong AutoCAD:
= Ngon ngit lap trinh Visual Basic rat dé hoc va dé sif dung.

= VBA thuyc thi cung tién trinh véi AutoCAD, ¥ vay chuong trinh co tde do
thuec thi rat nhanh.

= Xay dung giao dién hop thoai nhanh chéng va hiéu qua. Diéu nay cho phép
nguoi 18p trinh tao mau thir chuong trinh,va nh@n duoc phan hoéi nhanh
chong ngay trong qua trinh thiét ke.

= Du an c6 thé dugc phan phdifiéng hoac nhing trong cac ban vé. Kha nang
nay cho phép nguoi lap trinhphéanphdi g dung mot cach linh hoat.

2.1. Cach thirc thwce thi caaVBA'trong AutoCAD

VBA guri thong diép cho AutoCAD/thong qua giao tiép AutoCAD ActiveX
Automation. AutoCAD- VBA cho phép méi truong VBA thyc thi dong thoi vai
AutoCAD va cung cap Khi#nang 1ap trinh didu khién AutoCAD thong qua giao tiép
ActiveX Automation. B do1 nay cua AutoCAD, ActiveX Automation va VBA, tao
ra giao dién 1ap trinhmanh’mé khong chi trong qua trinh xir Iy cac ddi tuwong
AutoCAD ma con trong qua trinh gui dir liéu va nhan dit li¢u tir cac img dung khéc.

C6 ba 'yéuntd co ban cdu thanh giao dién lap trinh ActiveX va VBA trong
Auto€AD. Yéu td dau tién chinh 1a ban than AutoCAD véi tap ddi tugng vo cling
phong phindong goi tit ca cac thuc thé, dir liéu va dong l1énh AutoCAD. Do
AutoCAD 14 ing dung dugc thiét ké véi cau trac mé, voi nhiu tang giao dién khac
nhau nénymot khi da quen thudc voi nhitng kha nang cua AutoCAD, ta s€ 1ap trinh
VBA hiéu qua hon nhiéu. Nguoi da timg lap trinh véi AutoLISP® thuong hiéu rit
r& cAu triic cia AutoCAD. Tuy nhién, 1ap trinh huéng ddi tuong ctia VBA van c¢6
nhiéu diém khac so voi AutoLISP®.

! Automation Controller: 1a ngon ngit 1ap trinh, ching han nhu VBA, c6 kha ning hd tro cong nghé
Automation cuia Microsoft. Mot g dung khi dugc 1ap trinh st dung Automation Controller c6 thé
tham khao dén bit ky mot thu vién dbi twong nao va co thé cap nhat dén timg dbi twong trong cac
thu vién d6 chi tir mot chuong trinh duy nhat.
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Yéu t thtr hai cta giao tiép AutoCAD ActiveX Automation 1a qua trinh hinh thanh
cac thong diép (hay cac giao tiép) véi cac d01 tugng AutoCAD. Nguoi lap trinh
VBA can phai ¢6 nhimng kién thirc co ban vé ActiveX Automation. Ta c6 thé tim
hiéu thém vé giao tiép AutoCAD ActiveX Automation trong cuén “ActiveX and
VBA Reference”. Ngay ca nhimg ngudi lép trinh VB kinh nghiém ciing nhén thay
rang nhimng kién thirc vé giao tiép AutoCAD ActiveX Automation la vo gia dé co
thé hiéu rd va phat trién ing dung AutoCAD VBA.

Yéu 6 thir ba chinh 12 méi truong lap trinh VBA véi hé théng cac dbi tuong, tir
khoa, hang sd,... cung cap kha ‘nang lp trinh, diéu khién, g& 16i va thuc thi tng
dung. Microsoft ciing cung cap cong cu trg giip cho VBA ngay bén trong
AutoCAD VBA va c6 thé truy cap truc tiép trong VBA IDE bing.mét, trong cac
cach sau:

= Nhén phim F1 trén ban phim
*  Chon myc Help tir trinh don cia VBA IDE

= Béam chudt vao biéu twong dau hoi trén thanh céng cu ciia VBA'IDE

2.2. Phu thuéc va han ché khi str dung'AutoCAD VBA

Dé dam bao sy 1am viéc binh thuong cia ing dung Auto€CAD Active va VBA can
phai dam bao hé thong c6 cac diéu kién sau:

Windows NT® 4.0

Yéu cau phai ¢6 Windows NT4.0 Service Pack 3 dé c6 thé
chay dugcAutoCAD ActiveX va VBA

Windows® 95 hodac Windows 98
Khéng d6 yéu cau dic biét nao
Cai dat, Cai dat lai hodae’D&boMicrosoft Office hoac cac i'ng dung VBA khac

Néu'ta cai dat, cai dat lai hodc d& bé Microsoft Office hodc cac
tmgdung VBA khéc sau khi cai diat AutoCAD, thi can phai cai
dit lai AutoCAD. Puong nhién, sau khi cai dit AutoCAD, can
phai khoi dong lai hé thong.

3.\Utndiém cha su két hop AutoCAD ActiveX va
VBA

Giao tiép AutoCAD ActiveX/VBA thé hién nhiéu diém ndi bat so voi cac moi
truong 1ap trinh AutoCAD API khac:

= Toc do

Do thyc thi cung tién trinh v6i VBA nén mg dung ActiveX nhanh hon so
v6i ing dung AutoLISP va ADS.

= Désirdung

Ngbon ngir 1ap trinh va méi trudng phat trién tng dung rat dé st dung va
duoc cai dat san trong AutoCAD.
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= Kha nang hoat dong lién thong vo1 Windows

ActiveX va VBA dugc thiét ké dé sir dung véi cac tmg dung Windows khac
va dugc cung cap kha nang giao tiep thong tin voi cac ing dung khac.

= Tao mau nhanh

Kha nang xay dung giao dién nhanh cia VBA la mdi truong hoan hao dé
xay dung ung dung mau, ngay ca khi cic ung dung do dugc phat trién bang
ngon ngir khac.

= Coso lap trinh

Trén khip thé gi6i hién nay c6 hang triéu 1ap trinh vién Visual Basic. Cong
nghé AutoCAD ActiveX va VBA m¢ ra su kha ning tiy bién va phat trién
ung dung AutoCAD cho nhiing 1ap trinh vién nay va nhiing ai,sé hoc Visual
Basic trong tuong lai.

4. To chirc ciia cudn sach

Cudn sach nay cung cép thong tin vé cach phattién (mg dung ActiveX va VBA
cho AutoCAD 2000. Thong tin chi tiét vé caelimg dung dang phat trién sir dung
VBA dugc dé cap trong chuong 1 - “LAM QUEN VOEVBA” va chuong 11 —
“PHAT TRIEN UNG DUNG BANG VBA”. GacAap trinh vién s dung ActiveX tir
mot mdi trudng phat trién khac véi VBA 66,théibo qua hai chuong nay. Tuy nhién,
hay luu ¥ rang cac ma vi du trong séCh.duoc trinh bay trong moi truong VBA.

Bai tap thuc hanh duoc trinh bay trong chuong 13 — “THIET KE PUONG BI DAO
TRONG VUON - MOT Vi DU VE UctiveX/VBA”. Bai tip nay huéng dén nhing
nguoi mdi hoc thong qua viée tao chuong trinh vé duong di dao trong vuon trong
AutoCAD sur dung ActiveX va VBA.

Phu lyc B — “CHUYEN"BONIU"AutoCAD PHIEN BAN 14.01" tong két nhiing
thay doi cua AutoCAD ActiveX'va VBA ke tur AutoCAD phién ban 14.01.

5. Tim ma.lénh vi du

C6 trén 800 chuong trinh VBA trong cudn sach nay va tai liéu “ActiveX and VBA
Reference®, minh hoa cach sir dung cac phuong thic, thudc tinh va sy kién trong
ActiveX.

Rét nhidunhiing tng dung miu luu trong thu muc Sample ciia AutoCAD. Céc ting
dung nay minh hoa rat nhiéu tinh ning khac nhau, tir viéc xuat dir liéu cua ban vé
AutoCAD sang bang tinh Excel t&i1 viée v€ va thue hién cac phép phan tich phutre tap
trén can truc thap. Nhitng vi du nay giup ta hinh dung dugc cach thic dé két hop
tinh da nang cia moi truong 1ap trinh Visual Basic for Applications véi sirc manh
clia giao tiép AutoCAD ActiveX dé tao ra nhitng ing dung c6 tinh tiy bién cao.

5.1. Thwc thi cac tvng dung mau

Tt ca cac ma lénh vi du trong cudn sich nay va trong “ActiveX and VBA
Reference” c6 thé dugc sao chép truc ti€p tor t€p trg giip sang moi truong
AutoCAD VBA, sau d6 dugc thuc thi véi mot yéu cau: ban v€ hién hanh trong
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AutoCAD phai la ban vé& trbng va dang & trong khong gian mé hinh. Ngoai ra, ma
trong nhitng cudn sach cé trong t&p SampleCode.dvb va Events.dvb trong thu muc
Sample.

Thu'c thi vi du
1 Sao chép vi du tir tép tro gitip sang mo-dun ma 1énh VBA con tréng.

2 Chic chan ring AutoCAD c6 mot ban vé trong dugc mo & ché do khong gian
md hinh.

3 Mo hop thoai Macros bang cach gé lénh VBARUN.

4 Luya chon Macro va nhdn Run.

Thong tin thém vé viéc thuc thi Macro' va hop thoai Macro duge thé hién trong
phan “Thyc thi Macro” trang 32.

5.2. Xem cac (rng dung mau

C6 21 tng dung mau trong thu muc Sample. Bang sau trinh bay tén, mo ta va vj tri
clia t&p ma ngudn chinh cho mdi img dung. Rat nhiéu ing ‘dung €6 thém cac tép hd
trg, chira trong cung thu muc véi tép ma ngudn ehinh. Ngoai ra con cb tép
readme.txt mo ta ng dung va cach thyc thi.

Ung dung mau ActiveX va VBA

Tén M6 ta Pudng dan
Dam chifrI  Tao ra mot hinh chiI 3Didéc va /Sample/VBA/ibeam3d.dvb
3D thay ddi kich thudc mdt cachylinh

hoat.

TUrban dd  Tao ra hinhenhiéu'ducng 3D trén  /Sample/VBA/Map2Globe.dwg
sang khoi mét khéi cau tir ¢ac.dudng 2D

cau ban dau:
Tuy bién Diing cacdoi tugng cua /Sample/VBA/Menu.dvb
trinh don MenuGroup va MenuBar.

Theo disdoi™, SU’ dung khdi dit liéu mé rong d€  /Sample/VBA/ObjectTracker.dvb
tugng theo ddi su thay déi cua dbi

tugng.
Luu thanh Luu mét tép do hoa cla /Sample/VBA/SaveAsR12.dvb
phién ban AutoCAD2000 vao AutoCAD phién
12 ban 12.
Thap V& mét can truc thap va thuc hién /Sample/VBA/Tower.dwg

! Macro: 1a mot loai chuong trinh VBA dugc nap vao trong AutoCAD, chi tiét vé Macro xem trong
chuong 1 muc “Xu [y Macro”. Trong ban dich nay, do chua c6 tir chuyén mon tuong duong trong
tiéng Viét, cho nén chiing toi dung tir goc tieng Anh.
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Ung dung mau ActiveX va VBA

Tén M6 ta Pudng dan
cac phép phan tich.
Chiéu cao Thay ddi toan bd chiéu cao cla chit /Sample/VBA/
chir doi vdi tat ca chir trong ban vé.
Lénh goi MOt Macro VBA goi mot chlfc nang  /Sample/ActiveX/ExtrnCall/ExternalCall.dvb
ngoai ngoai Visual Basic 6 & DLL da
dang ki.
Tién ich Thuc hién két n6i AutoCAD Vi /Sample/ActiveX/Facility/Setup/Setup.exe
mot co sa dir liéu.
Tuy bién Tao m6t thanh céng cu mdi trong  /Sample/VBA/VBAIDEMenu/acad.dvb
VBA IDE VBA IDE cho phép ban tai mot du

an va mang tgi VBA Manager, VBA
Macros va hop thoai VBA Options
tu IDE.

Xuat thudc
tinh

Xuat khoi dif liéu AutoCAD va dua
vao bang tinh.

/Sample/ActiveX/ExtAttr/ExtAttr.xls

Xuat thudc
tinh ra tép
van ban

Chuyén cac dif liéu dic.thu.thanh
van ban Microsoft Word, bang tinh
Excel va biéu do.

/Sample/VBA/attext.avb

Lién két vai
Excel

Chi ra cach chuyén dit liéu tir
AutoCAD sang Excel,va ngugc lai.

/Sample/VBA/Excellink.dvb

Thay thé
khoi

Thay thé cac khéi da dugc chen
trong ban V€ vdi quy dinh khac.

/Sample/VBA/BlockReplace.dvb

Thay ddi do
réng

Thay déi do rdng clia toan bd cac
dudng trong ban vé.

/Sample/VBA/chplywid.dvb

VEé. duigng V& dudng truc cho cac hinh cung, /Sample/VBA/cntriine.dvb
tam elip va hinh tron.
Vé dudng Chi ra cach vé mot dudng tr mét  /Sample/VBA/drawline.advb
clra s6 VBA.
Ma vi du T4t cd ma ngudn mau, trir cac su'  /Sample/VBA/Example_Code.dvb

kién vi du, trong sach hudng dan
nay va tai liéu tham khao ActiveX
and VBA Reference.

Su kién vi du

Cac su kién vi du trong ActiveX
and VBA Referene.

/Sample/VBA/Example_Events.dvb

Cac dac tinh
khac

Minh hoa cac ham API Automation
st dung giao dién hop thoai.

/Sample/VBA/acad_cg.dvb
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LAM QUEN VOT VBA

Chuong nay sé& gidi thiéu vé du 4n AutoCAD VBA
va mdi truong phat trién VBA (VBA IDE). Nhin
chung cic mdi trudng phat trién VBA déu twong tur
nhau, nhung AutoCAD VBA IDE c6 mét s6 dic tinh
riéng. Ngoai ra, AutoCAD ciing c6 mdt s6 1énh ding
dé nap, thyc thi dg 4n, md du an trong VBA IDE.
Chuong nay sé& giéi thiéu chung vé du an VBA, 1énh
VBA va VBA IDE.

Khai niém vé du an VBA
nhing va doc lap

T8 chirc Du an bang VBA
Manager

Xur ly Macro

Hiéu chinh du an bang
VBA IDE

Bai tap mé dau

Thong tin thém

Nhac lai cac thuat ngir vé
dua an AutoCAD VBA
Nh3c lai vé 1énh AutoCAD
VBA
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1. Khai niém vé du an VBA nhing va doc lap

Mot du an AutoCAD VBA 1a mét tap hgp cac moé dun ma 1€nh, cdc md dun 16p va
cac Form'. Chung 1am viéc cting nhau dé thyc hién mot nhiém vu dinh trude. Dy an
c6 thé dugc luu truc tiép bén trong ban vé AutoCAD hoac luu & mot tép riéng.

Dy an nhung duoc luu bén trong ban vé AutoCAD. Tét ca cac du an déu duogc tu
dong tai 1én mdi khi ban vé d6 dugc md trong AutoCAD. Diéu nay gitip ta phan
phdi chuong trinh rat thuan tién. Cac dy an nhing thuong bi giéi han va khong thé
mé& hodac dong ban vé AutoCAD vi chiing chi hoat dong bén trong ban v€ c6 chira
n6. Ngudi st dung cac du an nhung khong can phai tim va nap céc tép du an trude
khi mudn chay chwong trinh. Chuong trinh ghi lai thoi gian khi mé banwvg 1a mot vi
du vé& dy 4n nhing trong mot ban v&. Véi Macro dang nay, ngudidung céithé truy
cap va ghi lai thoi gian lam viéc trén ban v&. Nguoi ding khong-ean ‘phai nap dy an
moi khi mé ban v&, moi thir déu da duoc thyc hién mot cach ti dong.

Du é4n doc lap dugce luu trong mot t&€p riéng va linh hoat hon ratnhiéu boi vi chung
c6 thé mo, dong va 1am viéc trong bat ctr ban vé Auto€AD nao nhung lai khong tu
dong tai 1én mdi khi mé ban v&. Nguoi st dung can'phai biétrdutép du an nao chira
Macro ma ho can va phai tai du an d6 trude khi c6 thé thuc thi dugc Macro d6. Tuy
nhién, dy 4n doc 1ap co thé dugc chia sé d& dangihon vaeo thé tao thanh nhitng thu
vién chira nhitng Macro thong dung. Chang han/nhu ta €6 thé tao Macro va luu
trong mot tép riéng dé thuc hién nhiém vu 1 thd thap nhu cau vat tu trong tirng ban
v&. Macro nay do nguoi quan 1y thyC thi sau khi két thuc cong viéc dé thu thap
thong tin tir rat nhidu ban v& khac nhau

O bat ky thoi diém nao, nguoidung déu e the tai du an nhing va du an doc 1ap
trong cung mot phién lam viéc viia AutoCAD.

Dy an AutoCAD VBA khongthoan toan tuong thich véi du an Visual Basic. Tuy
nhién, Form, cic md dun vacac 1gp van c6 thé chuyén ddi véi nhau bang cach su
dung 1énh IMPORT va EXPORT trong mdi truong lap trinh VBA. Dé c¢6 thém thong
tin, xin xem thém phan “Hiéu\chinh dw dn bang VBA IDE” trang 34.

2. Té-chirc'Dw an bang VBA Manager

Ta€6ithé xem tat ca cac du an VBA d3 duoc tai trong phién lam viéc hién hanh cua
AutoCAD bang' cach sir dung VBA Manager. Pay 1a mot cong cu cia AutoCAD
cho phép ta tién hanh tai vao, do bo, Iuu, tao méi, nhung va trich cac dy an VBA.

' Form & day duoc hiéu 12 mot ctra sé duoc tao ra trong giai doan lép trinh dé bd tri giao dién cua
chuong trinh 1én trén n6. Khi thuc thi chuong trinh thi Form chinh la ctra s6 hoat dong ctia chuong
trinh. Do trong tiéng Viét chua ¢ tir tuong dwong nén ching t6i st dung tir goc tiéng Anh.
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2.1. Tai moét dw an da co

Khi tai mét dy an vag trong, AutoeCAD, thi nguoi dung c6 thé str dung dugc ngay tat

ca cac thu tuc kiéu publies,con,goi1a Macro. Nhitng du 4n nhing dugc tai ngay khi

md ban v€. Con nhiing du anluu'trong tép DVB (du an ddc 1ap) phai dugc tai riéng.

Tai tép du an VBA . da cé

1 Trong VBA Manager, st dung lga chon Load dé hién hdp thoai Open VBA
Project.

24 Trong hop thoai OpenVBA Project, chon t§:p dua’én can mo. Hépvthoai VBA
Project, s€cho phép ta chi m¢ t¢p DVB. Néu ta c6 tinh mé mot kiéu tép khac,
chuweng trinh s bao 10i.

3 Chon Open.

Ta ciing c6 thé tai mot tép du 4n bang cach sit dung 1énh VBALOAD — s& md hop
thoai Open VBA Project.

Ngoai ra, mdi khi tai mot dy an, tit ca nhimg dy 4n dugc tham chiéu trong du 4n
dau tién cling s€¢ dugc ty dong tai 1én.

AutoCAD ciing s& tu dong tai lac khoi dong bat ky mot du 4n nao co tén la
acad.dvb.
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2.1.1. Canh bao Vi-rut

Moi khi tai mot du an, AutoCAD thuong c6 nhiing lga chon cho phép kich hoat
hoic khong kich hoat mi 1énh bén trong du an nham bao vé tranh vi-rat. Néu ta
kich hoat doan ma, vi-rat c6 trong doan ma s¢€ bét dau thuc thi. Néu khong kich hoat
doan ma, du an s& vin dugc tai nhung tat ca cac doan ma trong du 4n s& khong
duoc thuc thi.

Dé c6 thém thong tin vé vin dé chdng vi-rat, xin xem thém phan “Thiét ldp cdc tiy
chon trong dw an” trang 33.
2.2. D& boé dw an

D& bo du an sé€ giai phong bo nhé va dam bao s6 luong hop 1y cac.du an daduoc tai
1én dé dé dang quan ly.

Ta khong thé d& bo nhitng du 4n nhing hoic nhitng dy 4n'dugc thamiehiéu boi
nhiing du an dang dugc tai trong AutoCAD.

P& dd bo du an VBA

1 Trong VBA Manager, chon du 4n can d& bo.

2 Chon Unload.

3 Hoac, S}”I dung 1énh VBAUNLOAD. Lénhnay s€ nhéic nguoi dung nhap vao tén
du an can do bo.

2.3. Nhung dw an vao ban vé

Khi ta tién hanh nhung mot dy 4n vae ban've, tirc 1a ta da sao chép dy an dé vao
trong co so dit lidu ctia ban v&. Va ké tiwdo, du an s& dugc tai va dd bo mdi khi mo
va dong ban vé.

Tai mot thoi diém, motban,. vE.chi c6 thé co6 mot du an nhung. Néu ban vé d3 co
mot du an nhung, ta can phai do bd du an d6 ra trude khi tién hanh nhing moét du
an khéc vao trong;ban ve.

Nhing dv an vao'ban vé AutoCAD
1 Mo VBA™Manager va chon dy an can nhung.
2 ,Chon,Embed.

2.4. Tach dw an VBA ra khaéi ban vé

Khi tach mot du 4n VBA, tirc 1a ta dé tién hanh d& bo du an d6 ra khoi co so dit liéu
cua ban v€ va co the luu du an d6 vao mét tép khac. Néu ta khong luu tép trong mat
tép du an khéc thi dy an d6 sé bi xoa di.

PE tach mét du’ an VBA khéi ban vé AutoCAD
1 Mo VBA Manager va chon ban vé c6 chtra du an can tach ra.
2 Chon Extract.

3 Néu mudn luu dy 4n vao mot tép khac, chon Yes khi dugc hoi “Do you want to
export the VBA project before removing it?” - “Ban ¢6 muon xuat du &n VBA
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trude khi x6a di khong?”. Khi d6 hop thoai Save As s& xudt hién dé c6 thé luu
vao mdt t&p ngoai.
Neéu khong muodn luu dy 4n vao tép ngoai, ta chi can chon No. Dy an s duogc
x06a khoi ban v€ va sé khong dugc luu vao té€p ngoai.

2.5. Tao dw an méi

Céc du an mdi tao déu la du an ddc 1ap va chua dugc luu. Khi da tao du an, ta co
thé nhing du 4n vao mot ban v€ hodc luu vao mot t€p du 4n ngoai.

PéE tao du’ an VBA méi

1 Mo VBA Manager.

2  Chon New.

M@t du an méi s€ duoc tao ra voi tén még dinh 1a ACADProject. Pédéi tén du 4n,
can phai vao VBA IDE, xin xem thém phan “Ddt tén dy an’ trang 38.

2.6. Lwu dw an

Dy an nhung sé& dugc luu mdi khi luu ban v&. Pu 4n doc 18p phéi dugc luu béng
VBA Manager hodac VBA IDE.

Pé Iuu dv an bang VBA Manager

1 Mo VBA Manager va chon du an¢an ltra.
2 Chon Save As dé m& hop thoai Save As.
3 Chon tén tép dé luu.
4

Chon Save.

3. Xu ly Macro

Hop thoai Macro choyphép. ta thuc thi, hiéu chinh, x6a hodc tao Macro ciing nhu
thiét 1ap cac lua,chon cho,du an VBA.

Macro [&~mét chtteng trinh con kiéu public (c6 thé thuc thi dwoc). Mdi du an
thuong chtra fynhat la mot Macro.

E Macros l X
b acro name:
|C:\Prog|am FileghautaCaD 200245 ample’YBahT ower. dwglmd|Start Start, Fun
C:A\Proaram FileshautaCAD 200245 smoleWBAAT ower.dwalmdlz bar. 5k Close
Help
Stepinto
Edit
Delete
VBA Manager...
P acros in: All active drawings and projects j Options...
Description:
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P& mé hop thoai Macro
1 Tur menu Tools chon Macro®Macro.
2 Hoac, trong AutoCAD g6 1énh VBARUN.

Tén cua tat ca Macro trong mot pham vi nao d6 s€ duoc hién thi trong hop thoai. pé
thay d6i pham vi nay, ta chon mot muyc trong danh sach trong muc Macros in. Danh
sdch nay xac dinh du 4n hodc ban v& ma c6 Macro dang dugc hién thi. Ta c6 thé tuy
chon hién thi Macro trong:

» TAt ca cac ban vé& va du an

= Tét ca cac ban v&

» Tét ca cac du an

* Mot ban v€ dang md trong AutoCAD

* Mot du an dang duogc tai trong AutoCAD

Bang cach thay doi cac pham vi nay, ta c6 thé diéu khién dugc so Twong t€n Macro
c6 trong danh sach. Diéu nay s€ thuc sy hitu ich khi'c6 rat nhieu"™acro dugc tai 1én
trong cac ban v€ va du an.

3.1. Thwe thi Macro

Thyc thi Macro nghia 1a thyc hién ma Iénh, cia Macro trong phién lam viéc hién
hanh cua AutoCAD. Ban v¢€ hién hdnh dugc xem Ja ban vé dang dugc md va dang
thuc thi Macro trén d6. Tat ca cde tham chicu dén doi tugng ThisbDrawing s€ tham
chiéu dén ban v€ hién hanh do1vdi e¢ac Macro trong du an doc 1ap. Con doi véi céac
Macro trong du an nhung, doi tuong ThisDrawing ludn la ban v& c6 chira Macro
do.

PéE thuc thi Macro

1 Mod hop thoai Macros va chon Macro s€ thyec thi.

2 Chon Run.

3.2. Hiéu.chinh,Macro

Qua trinh“hiéu ¢hinh Macro dién‘ ra trong VBA IDE, trong cira s6 Code. Xin xem
thém.& muc “Higu chinh dy an bang VBA IDE” trang 34.

Pé hiéu'chinh Macro
1 Mo hop thoai Macro va chon Macro can hiéu chinh.

2 Chon Edit.

3.3. Truy cap vao Macro

Qua trinh truy cap vao Macro s& bat ddu thuc thi Macro va sau d6 ding ‘qua trinh
thyc thi lai & dong ma 1énh dau tién. VBA IDE s& dugc mé ra véi cira s6 ma 1énh
tuong ung cua Macro do.

PE truy cip vao Macro
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1 Trong hop thoai Macros, chon Macro can truy cap.
2 Chon Step.

3.4. Tao méi Macro

Ta c6 thé tao méi modt Macro rong.

DéE tao Macro mdi

1 Mo hop thoai Macros va nhap vao tén ciia Macro mdi can tao.

2 Trong danh sach tha xuong cia muc Macros in, chon dy 4n, noi ma ta mudn tao
Macro.

3 Chon Create.

Néu tén d6 da c6, chuong trinh s& hoi xem c6 mudn thay thé Macro da c6 hay
khong.

Neéu ta chon Yes, ma I¢nh trong Macro da c6 s€ bi xéa va thay'wae-d6 s€ 1a mot
Macro rong méi.

Néu ta chon No, chuong trinh s& quay tro laichdp thoai Maeros dé nhap vao tén
Macro mdi.

Néu ta chon Cancel, chuong trinh s& dong hdp. thoai Macros va s& khong tao Macro

nao ca.

3.5. X6a Macro

Ta c6 thé x6a Macro ctia bat ky mot dg 4n ndo.

Pé xb6a macro

1 Mo hop thoai Macros va ¢honMacro can xoa.

2 Chon Delete. Chuong trinh s€ nhéc xac nhan lai qua trinh x6a Macro.

3 Chon Yes dé xdéa Macro, No dé hily qua trinh xoa.

3.6. Thiét lap eac tuy chon trong dw an
Co'thé thiét 1ap'3 tuy chon cho cac dua an AutoCAD VBA:
n Cho pheéprty dong nhiing (Enabling auto embedding)
= Cho phép ngit khi co 161 (Allowing break on errors)
= Kich hoat bdo v¢ tranh vi-rut (Enabling macro virus protection)
Pé thiét 1ap cac tly chon trong du an AutoCAD VBA
1 Tu trinh don Tools chon Macro*Macros dé mo hop thoai VBA Macros.
2 Trong hop thoai VBA Macros, chon Options dé mo hop thoai Options.
3 Trong hop thoai Options, chon tiy chon can kich hoat.
4 Chon OK.
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3.6.1. Cho phép tu dong nhiing

Tinh nang ty dong nhung sé& tu dong tao du an VBA nhung cho tat ca cac ban vé khi
mé ban vé

3.6.2. Cho phép ngat khi cé 16i

Cho phép VBA chuyén sang ché do Break khi c6 16i. Ché do Break s& tam thoi

“treo” chuong trinh dang thyc thi dé chuyen sang moi truong phat trién Ung dung.
O ché do nay, ta c6 thé kiém tra, g& 151, khoi dong lai, g& 16i timg budc hodc tiép
tuc thuc thi chuong trinh.

Khi chon tiiy chon nay, nhing 15i chua dugc xtr 1y khi xudt hién treng qué trinh
thuc thi Macro s€ dirng Macro lai va hién thi VBA IDE tai noi phét sinh'10i trong
Macro.

Khi khong chon tuy chon nay, nhiing 16i khong bay dugc trong qua trinh'thatc thi s&
lam hién thi hgp thong bao ve 161 d6 va ket thuc qua trinh thuc thi Macro:
3.6.3. Kich hoat bao vé tranh vi-rut

Co ché bao vé tranh vi-rat s& hién thi thong bao da duge tichhhop sin mdi khi mo
ban v€ ma c6 kha nang chwra vi-rat Macro.

4. Hiéu chinh du an bang VBA IDE

Sau khi du an da duoc tai trong AitoCAD, ta ¢6 thé hiéu chinh ma ngudn, Form, va
cac tham chiéu trong du an su"dung moi truong phat trién mg dung tuong tac cua
VBA.

4.1. M& VBA IDE
Sau khi mé VBA IDE, ta co thé truy xuét dén tat ca cac du an da duoc tai 1én.
D& mé VBA IDE
Ta c6 thé mé VBA IDE tir dong 1&€nh hoac tir thanh trinh don
» Tudong Iénhy'ta nhdp VBAIDE.
» ' Hoac, tu trinh don Tools, chon Macro* Visual Basic Editor.
D& mé VBA IDE tu ddng khi khéi dong AutoCAD

Néu muén mo VBA IDE tu dong mdi khi khoi dong AutoCAD can phai thém dong
sau vao tep acad.rx:

acadvba.arx

4.2. Xem thdng tin vé dw an

Trong VBA IDE c6 mét cira s goi 1a cira s6 Project s& hién thi danh sach tat ca cac
du 4n VBA da duoc tai. Ctra s nay cling hién thi ma Iénh, 16p va cac mé dun, Form
c6 trong du 4an, cac tai li¢u lién quan dén du 4an, tat cd cac du an khéac dugc du an
nay tham chi€u va cac duong dan trong dy an.
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Cira s6 Project ciing c6 thanh cong cu riéng c6 thé sir dung dé mé cac thanh phan
khéac nhau ctua dy 4n. Str dung nit View Code dé md mi lénh ciia mo dun dang
dugc chon. St dung niit View Object dé hién thi cac di tugng dugc chon, chang
han nhu Form.

View Object

Project - Tower x
View Code —] £

- &% ACADProject (Globall)
—-E5 sutoCaD Cbjects
ThisDrrawing
+ ﬁ dvb_Project {C:" Program Files" Auto
- ﬁ Tower (C:Program Files', AutoCAD 2
—-E5 sutoCaD Chjects

...............................

—-E5 Farms
Frmuery
FrmTower
-5 Modules
&2 mdlauxweight
&2 mdlstart

L I 1

Mic dinh thi ctra s6 Project luén dugc hién, thij'con néu khong thi ta chon trinh don
View*Project window, hodc nhan CTRL+R.
4.3. Pinh nghia cac thahh\phanitrong mét dw an

M3di dy 4n co thé c6 nhiéu thanh phan'khac nhau. Cac thanh phan d6 c6 thé 1a dbi
tugng (objects), Form, cac mé,dun chtian (standard modules), mo dun 16p (class
modules) va cac tham chicu (references).

4.3.1. boi tugng

Thanh phﬁn ddi tuong thé hién loai d6i tuong, ,hoéc tai liéu mé} ma lénh VBA sé
truy cép. Trong edc dw an AutoCAD VBA, d6i tugng nay thé hién cho ban vé
AutoCAD/hién hanh;

4.3.2.-Form

Thanh phén Form chira tat ca cac hop thoai ma ta tao ra trong du an.

4.3.3. Mo dun chuan

Thanh phan m6 dun ma 1énh chtra tat ca cac ham va thu tuc. M6 dun chuan con
dugc goi 1a mé dun ma 1€nh hoac don gidn hon chi can goi 1a mé dun.

4.3.4. MO dun Iép

Thanh phén mo dun 16p chtra tat ca cac dbi tuong ma ta tu tao ra, va dugc dinh
nghia la 16p.

Phat trién AutoCAD bang ActiveX va VBA | 35



4.3.5. Tham chiéu

Thanh phﬁn Tham chiéu chua tit ca cac tham chiéu dén cac du 4n va cac thu vién
khac.

4.3.6. Thém Thanh phan mgi

Thém thanh phan méi 1a tao ra mot thanh phan rdng trong du 4n. Ta c6 thé thém mo
dun, Form, m6 dun 16p moi vao dy an. Nhiém vu cua chung ta la s€ phai cap nhat
tat ca cac thudc tinh cta thanh phan d6 (ching han nhu tén cta thanh phan) hodc
thém vao cac doan ma 1énh thich hop. Khi dit tén cac thanh phan can phai nhd rang
c6 thé 1a trong tuong lai chuong trinh s& dugc nhitng ngudi lap trinh khac tham
khao, vi thé can phai theo quy wdc dit tén ciia nhém phat trién tmg dung.

P& thém Thanh phan méi vao du an
1 Trong cira s6 Project cia VBA IDE, chon du 4n can thém Thanh phan

2 Tl‘,l" trinh don Insert, chon UserForm, Module hodc Class Module d&'thém thanh
phan mé1 vao du an.

Thanh phﬁn méi duge tao ra s& dugc thém vao dir dn va sé'xuat hién trong cura )
Project.
4.4. Nhap nhirng thanh phan da ¢é

Tinh ning nay cho phép thém mot thdnh phamda edvao trong du an. Ta cé thé nhap
Form, m6 dun hodac mé dun 16p,Formdagc nhap thong qua t¢p FRM, md dun thi
thong qua tép BAS, con mo dun 1op,thi thong qua tép CLS.

Khi nhap mot tép c6 chira Thanh phﬁn, mot ban sao cua t€p nhadp vao s€ dugc thém
vao trong du an. T¢p nguongsé dugc gitr nguyén. Nhiing thay do6i voi thanh phan
vua nhadp vao s¢ khong-tam'thay déi.tép nguon.

Néu ta nhap mot tép chira thanh phan ma tén thanh phin di c6, chuong trinh s&
thém mdt con s6 vag'tén cua t€p dugc nhap vao du an.

D& nhap mét thanh phan'da cé vao du an

1 Trong ciia sO Project trong VBA IDE, chon dy 4n ma ta can thém thanh phan.
24 T trinh don T¢p, chon Import File dé mo hdp thoai Import File.

3 Trong hop theai Import File, chon tép cAn nhip va nhan Open.

Thanh phﬁn vira dugc nhap vao sé thém vao du an va sé xuét hién trong ctra $6
Project. Pé hiéu chinh thudc tinh ctia mot thanh phan, chon thanh phan d6 trong cira
) Project. Thugc tinh cta thanh ph?m duoc chon s& duoge 1iét ké va c6 thé duge hiéu
chinh trong cira s6 Properties.

4.5. Hiéu chinh cac thanh phan

Ta c6 thé hiéu chinh mé dun chuan, mé dun 16p va cac Form trong VBA IDE. Mb
dun chuan va mo6 dun 16p dugc hi€u chinh trong cua s6 Code. Form thi dugc hi¢u
chinh trong ctra s6 UserForm sur dung cac cong cu dac biét khac.

Pé& hiéu chinh mét thanh phan trong du an
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1 Trong ctra sd Project cia VBA IDE, chon thanh phan can hiéu chinh.
2 Chon nut ViewCode trong ctra s6 Project dé mo ctra s6 Code.

3 Chon nut ViewObject trong ctra s6 Project dé mé cura s UserForm va cac thanh
cong cu lién quan.

Ta c6 thé md tat ca cac ctira so Code tng véi tirng mo-dun cé trong du an dé co thé

de dang xem céc doan ma & nhiing md-dun, Form khic nhau va sao chép, ddn doan

ma I¢nh trong cac cura s6 Code.

Pé truy cip vao ma Iénh {rng véi Form

= Bam dup chuot trén bat ky diéu khién nao trén ctra s6 Form. Ma 1énh tuong
ung vai diéu khién d6 sé duge mo 1én trong cura s6 Code.

4.5.1. Sir dung ctra s ma lénh

Cura sO ma Iénh c6 chtra 2 danh sach do xudng, mdt thanh chia, mot thanh chi 1€,
bi¢u tuong xem toan bg va xem chuong trinh con.

Thanh chia bén canh phai cta cira s6 Code cho phép. tach ctia 'sé'theo duong ngang.
Chi can kéo thanh chia xuong dé tao mot khung ctraysdé khae,»Tinh nang nay cho
phép xem dong thoi hai phan cua doan ma 1€nhtrong cing mot mdé dun. B¢ dong
khung cura s6 nay, chi can kéo thanh chia tréwé vi‘trijban dau.
Thanh chi 1& ndm bén trai cta cira s6*Code, dugc sir dung dé biéu thi phén 1é sir
dung trong qué trinh soan thdo ma I¢nh va qua trinh’gd 10i.
Biéu twong xem toan bd va xemt chuong trinh/con ndm & goc dudi bén trai cia cira
s0 Code dung d€ chuyén doi gitta ché do xem toan by ma I¢nh va ché dé chi xem
ma 1énh cua mdt chuong trinh con.
Thanh chi & Déituohg ____ Chugong trinh con___
hi€én‘hanh hién hanh

o] C:\Program Files\AutoCAD 202\ Sample’ ¥BA\Ma...  L=p [ Bl [

|emdstart | |click |

Private Sub cmdStart Click() %——Thanh chia

-

Dim objEntity As CObhject

Dim Polvlines Az New Collection
Dim PolyColor As Integer

Dim PolvLaver Az AcadlLayer

Dim i Az Integer

Dim j Az Integer

Dim intnodes Az Integer

Dim k L=z Long

Xem chuong
trinh con

Xem toan bo
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4.5.2. Sir dung cira s6 UserForm

Cira s6 UserForm cho phép ngudi ding tao cac hdp thoai trong duy 4n ciia minh.

Pé thém mot diéu khién chi can kéo diéu khién can thém trong thanh cong cu va tha
vao trén Form. Ta co6 thé thiét 1ap canh hang cho diéu khién trong thé General cua
hop thoai Options, hoac c6 thé chon hién thi ludi, xac dinh kich thudc Iudi hién thi
trén Form. (Xem thém phan “Thiét ldp cac tuy chon trong VBA IDE” trang 40 dé
bict thém vé hop thoai Options.)

Moi Form khi thiét ké déu c6 cac nit bam Maximize, Minimize va Close. Nhirng
nat nay dugce cai dat san.

Pé thém ma 1énh cho diéu khién, chi cin bam dup chudt 1én diéu khién @& duoc dit
trén Form. Thao tac nay s€ hién thi ctra s6 Code cua diéu khién do?

Toolbo: = | | UserForml |ﬂ3—

Contrals ]

R A abl R EB
VMo 20 a

i = P

4.6. Thwce thi Macro

Ngoai cach thuc thi macro tir hop thoai Macros, ta con ¢ thé thuc thi Macro tir
VBA IDE.

PE thu'c thi Macro tir VBA IDE
=  Tuytrinh don’Run, chon Run Macro.

Néu khongwco Macro hodc Form hién hanh, mot hdp thoai s€ hién 1é€n cho phép
chon'Macro de thuc thi.

Néu c6 mot Macro hién hanh (con tro dang nam trong mot chuong trinh con nio
do), Macro d6 s€ dugc thuc thi.

4.7. Dat tén dw an

Nén chon tén dy an va tén cua t€p .dvb, noi luu du an, 1a khac nhau. Tén cua t&p
.dvb chi 1a tén tép dé luu du an, con tén cua du an phai duogc thiét 1ap trong cta sb
Properties trong VBA IDE.

Néu khong thiét 1ap tén dy an va tén tép, AutoCAD s€ ty dong gan té€n mac dinh
sau:

Tén dy an: ACADProject
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Tén tép: Project.dvb
Pé thay ddi tén du an
1 Trong ctra sO Project ciia VBA IDE, chon dy an can doi tén.

2 Trong ctra ) Properties, hi¢u chinh thugc tinh Name cta du an.

Project - ACADPrajeck x|

DE|e

ACADProject (Global1l)
-5 AuktoCaD Objects

ThisCrrawing
-3 Farms
UserFormi
Properties - ACADProject x|
| ACADProject Froject |

Alphabetic | Categorized
(Mame) ACADProject

Pé thay doi tén tép cua du an
1 Trong VBA IDE, chon Savettr trinh donFile

2 Trong hop thoai Save As, nhap vao tén va thu muc luu t€p du an.

4.8. Lwu Dw an

Khong c6 Iénh save trong AutoCAD danh riéng cho cac du &n VBA. Thay vao do,
lénh save tich hgp. trong tfinh don File ciia VBA IDE va trong VBA Manager. Bét
ky thay dbi naoMrong, dua an VBA s& phat sinh truy cap vao hop thoai Save VBA
Projectkhi xdy ra mdt trong nhitng su ki¢n sau:

=%, Chon Iénh SAVE trong VBA IDE.
=/ Chen Save As trong VBA Manager.

» Kt thac phién 1am viéc cia AutoCAD ma van chua luu du 4n VBA.

CHU Y Trudc khi luu du n, du &n da dugc gan mot tén mac dinh 1& project.dvb. Ta can
phai thay d6i tén médi cho du an khi tién hanh Iuu du &n. Néu ta luu du an véi tén méc
dinh la project.dvb, ta sé& khong con cd kha ndng tao mét du' an mdi, tréng dugdc nira. Khi
dd, moi khi tao mét du’ an mdi, VBA sé tai du’ an co tén tép la project.dvb.

4.9. Tham chiéu dy an VBA khac

Tham chiéu mét dy 4n VBA tr mot du an khac gitp 13p trinh vién chia sé¢ ma 1énh
de dang hon. Céac 14p trinh vién c6 thé tao thu vién cac Macro thuong duoc sir dung
nhat va tham chiéu dén thu vién d6 moi khi can. Diéu nay gilp tip trung hoa qua
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trinh quan 1y mé 1énh, ma van cho phép nhiéu 1ap trinh vién khac tan dung dugc ma
1énh.

P& tham chiéu du an VBA khac

1 Trong cua ) Project cua VBA IDE, chon du an can thém tham chiéu.

2 Tu trinh don Tools, chon Reference dé mo hop thoai References.

3 Trong hop thoai Reference, chon niit Browse dé mo hop thoai Add Reference.
4

Trong hop thoai Add Reference, chon nut OK dé hoan thanh qua trinh thém
tham chiéu.

Sau khi da thém tham chiéu, ta s& thdy mot thuy muc méi trong clrass6"Project clia
VBA IDE. Thu muc nay chura tat ca cac tham chiu va tén cua cde/dy an dugce tham
chiéu.

Khi d3 tham chiéu mot du an, ta c6 thé st dung tat ca cacma lénh hodc Form kiéu
public trong du an do.

Sau khi mot du 4n dd duoc tai 1én, tat ca cac du an dirgc tham.chiéu trong du 4n do
cling dugc ty dong tai 1én. Nhitng dy an dugc tham chiéu khéng thé dong lai chung
nao du an chinh van con dang dugc mo.

Ta khong thé tao tham chiéu vong. Co nghia 1 khéng thé tao tham chiéu dén mot
du an ma lai c¢6 tham chiéu dén du ansban dau. Néu ta vo tinh tao ra tham chiéu
vong, VBA sé thong bao cho ta biét,

Tham chiéu dy an 1a mét tinh ndng ‘tiéu'chuan cua Microsoft VBA. Ta khong can
phai lam gi thém trong AutoCAD dé kich“hoat tinh ning nay. Ta co thé tim thém
thong tin vé tham chiéu dy an trong cée tai liu tro giip vé Microsoft Visual Basic.
Ta ciing c6 thé truy cap vao p tro giup vé Microsoft Visual Basic trong trinh don
Help cua VBA IDE.

CHU Y Ta khdng thé tham chi€u’cac du an nhling hodc cac du’ &n VBA tir nhitng chuong
trinh ing dung khac.

4.10. Thiét 1ap,.cac tuy chon trong VBA IDE

Tase6,thé thay'doi cac dic diém ciia VBA IDE str dung hop thoai Options. Dé ma
hop. thoai Options, ta chon trinh don Tools*Options.

Hop theai Options c6 4 thé: Editor, Editor Format, General va Docking.

4.10.1. Editor
Thé Editor dung dé thiét 1ap cau hinh cho ctra s6 Code va Project.
Céu hinh cho cira s6 Code bao gom:

= Auto Syntax Check — Tu dong kiém tra ct phap

= Require Variable Declaration — Yéu cau khai bao bién

= Auto List Member — Ty dong hién thi cac thanh phan

=  Auto Quick Info — Tu dong cung cp thong tin nhanh
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Auto Data Tips — Ty dong hién chu thich dir licu
Auto Indent — Ty dong thut dau dong
Tab Width — Khoang cach Tab

Cau hinh cho ctra s6 Window bao gom:

Drag and Drop Text Editing — Cho phép kéo tha khi soan thao
Default to Full Module View — Mic dinh ché d6 xem toan bo

Procedure Separator Display — Hién thi phan phan cach giita cic chuong
trinh con

4.10.2. Editor Format

Thé Editor Format xac dinh dién mao cua phﬁn ma Iénh Visual Basic.

Ta c6 thé:

Thay d6i mau ma 1énh

Thay d6i mau tién canh
Thay d6i mau hau canh
Thay d6i thanh chi 1&

Thay d6i mau va ¢ chir
Hién thi hodc 4n thanh chidé

Hién thi hodc an doan ky -ty vi du tuong ung vdi cac cau hinh

4.10.3. General

Thé General dung dé thiét 1ap,cac'edu hinh, xir 1y 15i va cu hinh khi bién dich cho
du an Visual Basic hién hanh.

Ta c6 thé

Thay d6i'¢du hinh ludi ciia Form

Hiéf*thi hoac'an cha giai thanh cong cu

Thiét 1ap tu dong che lép clra 6

Chon nhan thong bao khi bi mét trang thai — Xac dinh xem c6 nhan thong
bdo khi thao tac can thyc hién s€ lam tat ca cac bién trong cdc md dun bi
thiét l1ap lai khi thuc thi dy an

Xéc dinh cach thire xtr 1y 16i

Thiét lap xem dya an s€ dugc bién dich khi ¢6 yéu cau hodc thuc hién qua
trinh bién dich nén.

4.10.4. Docking
Thé Docking cho phép ta lira chon tinh ning neo cira s6 hay khong.
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5. Bai tap mad dau

Phan trude di gidi thidu nhitng khai niém co ban nhat vé lap trinh trong AutoCAD
VBA. Bay gio ta s€ thuc hién bai tap dau tién: tao chuong trinh “Hello World”.
Trong bai tap nay, ta s€ tao mot ban v& AutoCAD mdi, thém mot dong chir vao ban
v€, sau do6 luu ban vé, tat ca déu thuc hién tir VBA.

Tao doi tu'gng text “Hello World”

1

Mé VBA IDE bang cach nhip dong sau vao dong 1énh AutoCAD:
Command: VBAIDE

Mo cira s6 Code bang cach chon liwa chon Code tir trinh don Menu ciia VBA
IDE.

Tao méi mot chuong trinh con trong dy 4n bang cach cher trinh don
Insert* Procedure trong VBA IDE.

Khi dugc nhic nhdp thong tin cho chuong trinh con, nhapivao tén chang han
nhu HelloWorld. Can phai chac chan rang muc Type dugc chon'la Sub, va muc
Scope dugc chon la Public.

Chon OK.

Nhap vio doan mi sau (¢ mé mot ban4& mai) giira hai dong Public sub
HelloWorld () and End Sub.

ThisDrawing.Application.Documents.Add

Nhap vio doan mi sau (dé tad.chudiva xac dinh diém chén) ngay phia sau doan
ma da nhap trong budc 6.

Dim insPoint (0 To 2) As Doubley’ Khai bdo diém chén cua dong chir
Dim textHeight As Do@ible ’'Khai bdo chiéu cao chi
Dim textStr As String
Dim textObj As'Ac¢adText ’'Khai bdo dbi tuong Text cua AutoCAD
insPoint (0) = 2 ®WThiét /14p toa dd cho diém cheén
insPoint (1) =4
insPoint (2) 0
textHeight'= 1W.Thiét 1l4p chiéu cao ch bing 1
textStr = "Hello World!"™ ’Thiét 14p ndi dung dong chi
‘Tao A6Iptuong Text
Set textObj = ThisDrawing.ModelSpace.AddText
(textStr, insPoint, textHeight)

Nhép doan ma (dé luu ban v&) ngay phia sau doan mi da nhap ¢ budc 7.
ThisDrawing.SaveAs ("Hello.dwg")

Thyec thi chwong trinh bang cach chon trinh don Run*RunSub/UserForm trong
VBA IDE.

Sau khi chwong trinh da thyc thi xong, chuong trinh AutoCAD s& dugc hién 1én
phia trén cung. Ta c6 thé thay dong chir “HelloWorld!” hién thi trén ban v€ va tén
ban vé 1a Hello.dwg.

6. Thong tin thém

Microsoft ¢ cung cép tép tro giup vé VBA IDE va ngdn ngit 1ap trinh Visual Basic.
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PE truy cip cac tép tro giap cia Microsoft vé VBA IDE
= Tu trinh don Help trong VBA IDE, chon Microsoft Visual Basic Help.

7. Nhac lai cac thuat ngir vé du an AutoCAD VBA

Du an doc lap (Global Project)
La mot dg an VBA duogc luu trong tép .dvb.

Du an nhing (Embedded Project)
La mot dg 4n VBA luu kém trong ban vé AutoCAD.

Ban vé thong thudng (Regular Document)
La ban v€ AutoCAD khong chtra du 4an VBA nhung.

Ban vé thong minh (Smart Document)
La ban v& ¢ chira mot hodc nhiéu dya an VBA nhiing.

Du an hién hanh (Current Project)
La dy 4n hién dang dugc chon trong VBA'IDE;

ThisDrawing
La mot thuat nglr trong VBA thé hiémban v&hién hanh. Ddi véi cac dy an
doc lap, ThisDrawing lu6n tham chifu dn ban'vé dang dugc kich hoat trong
AutoCAD. Vi céc du anmhing,, ThisDrawing tham chiéu dén ban v€ co
chira du an do.

VBA IDE
La mdi truong phat trién ing dung twong tac. Chuong trinh nay cho phép ta
soan thdo maflénh va Form trong du &n, hoac sao chép sang cac du an khéc.
N6 con cho phéptham chicu dén cac mé hinh doi tugng trong cac Gng dung
khac.

VBA Manager

VBA Managercho phép ta quan ly cac du an. Ta co thé tao, x6a, nhung
hodc tsich xuét cac du an. Ta c6 thé xem xem c6 du 4n nhiing nio trong ban
v&dang dugc mo hay khong.

Hop thoai Macros (Macros Dialog Box)

Hop thoai Macros cho phép ta thyce thi, x6a, tao cdc Macro maéi va cé nhiéu
tuy chon khéac cho du 4&n VBA.

8. Nhac lai vé Iénh AutoCAD VBA

VBA IDE Khéi dong VBA IDE.

VBA IDE cho phép ta hi¢u chinh, thyc thi va g& réi chuong trinh.
Mic du VBA IDE chi khéi dong khi AutoCAD dang dugc thuc thi,
nhung né cé thé duoc thu nho, mo va dong doc lap so voi cua $6
chuong trinh AutoCAD.
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VBALOAD Tai du an VBA vao phién lam vi¢c hién hanh cia AutoCAD.

VBARUN Thuc thi Macro VBA tir hop thoai Macros hodc tir dung 1énh
AutoCAD.

VBAUNLOAD D& bo du 4an VBA trong phién lam vi¢c hién hanh ctia AutoCAD.

Néu du 4n VBA d;?l duogc chinh stra va chua luu, hép thoai Save
Project hién 1én nhac nguoi dung luu du 4n (hodc hién thi trén dong
1€nh).

VBAMAN Hién thi VBA Manager cho phép ngudi ding xem,tao;, tai, dong,
nhting hodc trich xuat cac dy an.

VBASTMT Thuyc thi dong 1énh VBA tir dong 1énh AutoCAD.
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CAC KHAI NIEM CO BAN VE
ActiveX Automation

Trong chwong nay 2

Dé sir dung AutoCAD ActiveX Automation cé hiéu = Tim hi€u mé hinh ddi
qua, ta can phai quen thudc véi cc thuc thé (entity), tugng tl:(’)ng’\ AUt(iCAIi
dbi tuong (object), va cac dic tinh ciia AutoCAD i ;g?{&‘::; 'Y Rhaiasp
lién quan dén loai chuong trinh dugc dy dinh phat = Lam viéc véi tap doi
trién. Néu cang biét nhiéu vé cac thudc tinh d6 hoa tugng

hodc phi d6 hoa cua d6i tuong thi cang dé dang st ' ILmu g‘:ét,?n:hudng thirc va

dung AutoCAD ActiveX Automation. - Tim hi€u Déi tugng géc

= Thu vién kiéu
= Goi lai thuc thé dau tién

Luon nhé rang phan tro gitip ciia AutoCAD ActiveX

Automation luén sin sang — chi can nhan F1. Néu trong CSDL

gdp van dé gi véi bat ky ddi tuong, phuong thire, hay = Sir dung Variant trong

thudc tinh, chi can lya chon ddi tugng, phuong thirc :’h:dng thirc va Thugc
in

hay thudc tinh do t VBA IDE va nhin F1. - . - £
ay thugc ti 0 trong va nhan - Sif dung cAc ngon ngit

1ap trinh khac
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1. Tim hi€u md hinh ddi tuogng trong AutoCAD

Mot dbi tugng 1a mat khdi cau thanh chinh cua giao dién AutoCAD ActiveX. Moi
mot doi tuwong thé hién ding mot phan cua AutoCAD. C6 rat nhiéu loai doi tugng
khac nhau trong giao dién AutoCAD ActiveX. Vi du

béi tuong dd hoa: line, arc, text va dimension

Céu hinh vé kiéu dang (style settings): linetype va dimension style
CAu trac t6 chic: layer, group, block

Thé hién ban vé: view, viewport

Va ngay ca ban than ban v€ trong chuong trinh AutoCAD ciing dugc xem la
mot doi tuong.

Cac ddi tugng dugc xdy dung theo quan hé phan cép, [trong donddi tuong
Application 1 gdc. C4u triic phan nhanh nay con duoc goi 1a M6 Hinh P61 Tuong.
Mo hinh déi tuong giup nguoi dung cé thé biét dbi tugng nao céuthéAruy cap vao
dbi twong nao & cip tiép theo.

46 | Chuadng 2: Cac khai niém cd ban vé ActiveX Automation



AutoCAD Application

2DFace

MText
DatabasePreferances

PolyfacahMesh

Utiliey
Polyline

PolygonMesh

FopuphMenu Raster

Document
— 3DPaly i
— Blocks — Blofck
3D%alid
Mode Space
f— Attribute —
Paper|5_pace AttributeRaf
L Bt BlockRe
— Dictionarias — Dicticnary
I
XRecond Dim3PointAngular
- Dimstyles - Dimstyle Dot et
DimAngular
f— Groups — Group
e Layars — Layer
Hy perinks
= o =
= Lt DimRad il
- - Hyperlink
—  FlotConfigurations = PlotConfiguration Gl
ExternalReferance
b RagistaredApps m— Registared Application
—‘ SalectionSets H SalectionSat )
— Tant Stylas — TantStyla
LightwaightPoldina
= =
— Views — View MinsertBlock
s o

g
2

ManuGroups

Shape

Solid

Spline
Text
Toleranca

Trace

KLine

=
&

8

3

Phat trién AutoCAD bang ActiveX va VBA | 47



1.1. So lwoc vé ddi twwong Application

Déi tuong Application 1 d6i twong gbc ctia mé hinh dbi twong trong AutoCAD
ActiveX Automation. Ttr doi tugng Application, ta c6 thé truy xuat dén bat ky doi
tuong nao khac, hodc thudc tinh hoac phuong thirc gan cho bat ky doi tuong nao.

Vi du, ddi twong Application c6 thudc tinh Preferences tra vé& d6i tuong Preferences.
Pbi tugng nay cho phep truy cap den cac cAu hinh bén trong cua hop thoai Option.
(Cac cau hinh luu trong ban vé& nam trong d6i twong DatabasePreferences, s& duoc
dé cap sau). Céac thudc tinh khac cua d6i tuong Application cho phép truy cap dén
céc dir liéu riéng cua chuong trinh chang han nhu tén va phién ban chuong trinh, va
kich thuéc, vi tri, tinh nhin thdy ciia AutoCAD. Cac phuong thic cia déi twong
Application thuc hién cac thao tac trong chuong trinh nhu li¢t/ké, nap, gd bo
chuong trinh ADS va ARX, thoat khéi AutoCAD.

Dbi twong Application ciing c6 cac lién két dén ban vé AutoCAD théng'qua'tap doi
tuogng Documents, cac trinh don va thanh cong cu AutoCAD, thong qua tap doi
tuong MenuBar va MenuGroups, va VBA IDE thong qua mot'thud¢ tinh goi la
VBE.

( AutoCAD Application )

—( Preferences )

Documents

MenuBar

MenuGroups

Déi twong Application 1a doiitueng toan cuc trong giao dién ActiveX. Diéu nay co
nghia 1a tat ca cac(phuong, thirc va thudc tinh cua doi tugng Application ludén co6
hiéu luc trong khong,gianytén toan cuc.

1.2. So’ lwgc vé"déi twong Document

Béi tuongiyDocument, thyc chét 1a mdt ban v& AutoCAD, thudc tap dbi tuong
Docuinents, cho phép truy cap vao tit ca cac ddi twong dd hoa va hau hét cac ddi
tuong phi dd hoa cia AutoCAD. Cac dbi tuong dd hoa (duong théng, hinh tron,
cung, ...) duoc truy cip thong qua tdp ModelSpace va PaperSpace, con cac ddi
tuong ph1 d6 hoa (layer, linetype, text style, ...) dugc truy cép thong qua tap d6i
tugng co tén tuong tu, chang han nhu Layers, Linetypes, TextStyles. D6i tuong
Document con cho phép truy cap dén dbi tugng Plot va Utility.
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(_ AutoCAD Application )

I— Documents

( Document :]

— Blocks

— ModelSpace

— Paperspace

— Dictionaries

— DimStyles

— Croups

— Layers

— Layouts

— Linetypes

——  PlotConfigurations

— RegisteredApps

— SelectionSets

— TextStyles

— LICSs

I Views

—( Utility )
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1.3. So’ lwoc vé tap déi twong

AutoCAD nhém hau hét cac dbi tuong vao trong tap ddi tuong. Mac du mot tap ddi
tuong chtra nhidu loai ddi twong khac nhau nhung khi xur 1y duoc sir dung nhimg ky
thuat tuong ty nhau. Mdi mét tap ddi twong c6 mot phuong thirc dung dé thém déi
tuong vao ban than tap dbi twong d6 va hau hét cac tap d6i tuong déu sur dung
phuong thuc Add dé thuc hién nhiém vu nay. Tuy nhién moi thuc thé! thuong duoc
thém vao phuong thirc c6 tén 1a Add<Tén thuc thé>, chiang han nhu dé thém
vao mot dudng thang (Line) ta sir dung phuong thirc AddLine.

Céc tap dbi tuong cting ¢6 nhimg phuong thirc va thude tinh gidng nhau. Thudc tinh
Count dung dé truy cap b dém s6 dbi tuong trong tap dbi tuong. Phuong thic Item
sir dung dé truy cap bat ky ddi twong nao trong tap dbi tuong.

1.4. So lwore vé cac déi twong Do hoa va Phi do hoa

Cac d6i tuong dd hoa, con goi la thuc thé, la nhﬁ:ng ddi tuong hiru hinh cau thanh
ban v& (dudng thang, hinh tron, anh raster®...). Dé tao nhu’ng d6intuong nay, ta sur
dung phuong thirc Add<Tén thyc thé> tuong (g D&hiéuschinh hoic truy vin
cac dbi tuong, ta sir dung cac phuong thire vathude tinh cua ban than tung d6i
tugng. Mdi ddi twong d6 hoa déu co cac thude tinh choyphép tmg dung c6 thé thuc
hién hau hét cac 1énh hiéu chinh d6i tugng ttong AutoCADhhu Copy, Erase, Move,
Mirror. .. Nhitng ddi tugng nay con c6 phuongthic déxéac 1ap va goi lai cac dir lidu
mo rong (xdata), lwa chon va cép nhét, va lay lai hinh bao cuia d6i twong. Cac ddi
tugng d0 hoa déu co cac thudc tinhydién hinh/nhu Layer, Linetype, Color, va
Handle ciing nhu nhimg thudc tinh riéngibiét, phu thudc vao loai dbi twong, chang
han nhu Center, Radius, va Area.

Céc dbi tuong phi d6 hoa 1a nhiing ddi firgng khong thé nhin thay duoc (di tugng
thong tin) chang hanahu Layer,\Linetype, DimStyle, SelectionSets. . . Dé tao nhirng
db6i twong nay, sir dung phuong thirc Add cua d6i twong tap d6i twong cha. Con dé
hi¢u chinh va truy véanicac do6i tuong thi st dung cac phuong thirc va thudc tinh
riéng cia timg ddi(trongnMoi dbi twong phi d6 hoa déu cd cac phuong thirc va
thudc tinh dic biét tuongwing voi timg muyc dich; tit ca déu c6 cac phuong thuc dé
thiét l1ap=va goi laidlr 1i€u m& rong (xdata), va xod ban than ddi tuong.

1.5.'So’ lwoec vé doi twong Preferences, Plot va Utility

Dudildéi twong Preferences 1a mot tip hop cac ddi twong khac twong tmg véi timg
thé trong hop thoai Options. Pong thoi, nhitg ddi twong nay déu cho phép truy cap
vao céac thiét 1ap duoc luu trong dir liéu cua hop thoai Options. Nhitng thiét lap
dugc luu cung ban v& déu ndm trong ddi twgng DatabasePreferences. Ta con c6 thé
thiét 1ap va hiéu chinh céac lya chon (va bién hé thong khong nam trong hop thoai
Options) sir dung phwong thirc SetVariable va GetVariable. Thong tin chi tiét & muc
“Thiét 1ap céc lya chon trong AutoCAD”.

! Thue thé (Entity): trong mét tap hop co chua nhiéu ddi tugng khac nhau, mdi d6i tugng nhu vay
duoc goi 1a mdt thuc thé.

2 Anh Raster: 13 anh kiéu anh xa bit hay anh dang manh, cac hinh anh duogc thé hién boi cac chAm
nho riéng biét.
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Déi twong Plot cho phép truy cép dén nhing thiét 1ap trong hop thoai Plot va cho
phép umg dung c6 thé in ban vé& theo nhiéu phuong thirc khac nhau. Thong tin chi
tiét vé viéc in 4n, xin xem thém muc “In bdn vé” trang 244.

Déi tuong Utility bao gébm cac ham vé nhap liéu ciia ngudi dung va ham chuyén
d6i. Ham nhap liéu cua nguoi dung la nhimg phuong thic nhac ngudi dung
AutoCAD nhap vao rat nhiéu | dang dir liéu khac nhau trong cua s6 dong 1énh, chang
han nhu chudi, sé nguyén, sé thuc, diém... Cac ham chuyén dbi 1a nhitng phuong
thire thue thi trén cac dir lidu dic biét cia AutoCAD nhu diém va gbc phuc vu cho
viée xur 1y chudi va sé. Bé c6 thém thong tin chi tiét vé ham nhap liéu cia ngudi
dung, xem thém muc “Nhdc nguoi ding nhdp liéu” trang 84.

(AutoCAD AppIication)
—( Preferences )

—| Documents |

I
( Document )

DatabasePreferences)

Plot )
vy )

2. Truy xuat cay phan cap doi tugng

Viéc truy xuit cdy phan cip dbi tuong duge thuc hién dé dang ngay bén trong
VBA. D6 1a do VBA thuc thi cung tién trinh v6i phién lam viéc hién tai cua
AutoCAD va vi vay viéc két noi voi trng dung khong can thém budc nao nira.

VBA c¢6 thé lién két dén ban v& hién hanh trong phién lam viéc hién tai cua
AutoCAD nho ddi tugng ThisbDrawing. Nho ¢ ddi tugng ThisDrawing ma nguoi
1ap trinh c6 thé truy cap tirc thoi dén d6i tugng Document hién hanh va tit ca cac
thudc tinh, phuong thic ciing nhu cac ddi trong khac trong céu tric cay phan cap.
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Khi dugc st dung trong du an ddc lap, ddi tuong ThisDrawing ludn ludn tuwong tng
voi ban v€ hién hanh trong AutoCAD. Con néu 1a du an nhung, ddi tuong
ThisDrawing Ung v&i ban vé& co chira dy an nhing d6. Lay vi du dong 1énh dudi
day trong du 4n doc 1ap sé& luu bat ¢ ban vé& hién hanh nao trong AutoCAD:

ThisDrawing. Save

2.1. Tham chiéu déi twong trong Cau trac cay phan cap déi
twong

Ngudi lap trinh ¢6 thé tham chiéu ddi twong mdt cach tryc tiép hodc thong qua bién
ngudi dung dinh nghia. Dé tham chiéu dbi tugng truc tiép, phai bao ham ddi tuong
trong ciu triic phan cép. Chang han nhu doan mi sau day s& thém mdt dwdong thang
vao trong khong gian mo hinh. Cha y ring ciu tric phan_capybit diu bing
ThisDrawing, sau d6 dén ddi tuong ModelSpace va sau d6 goi-phuong thirc
AddLine:

Dim startPoint (0 To 2) As Double, endPoint (0 Mo |2) AsyDouble

Dim LineObj as AcadLine

startPoint (0) = 0: startPoint(l) = 0: stagftPoint(2)y =70
endPoint (0) = 30: endPoint (1) = 20: endPoint(2) =0

Set LineObj ThisDrawing.ModelSpace.AddLine (startPoint,endPoint)

Dé tham chiéu ddi tuong thong qua biénnguoi dung dinh nghia, nguoi lap trinh
phai dinh nghia bién theo dung kiéu_mong mudn, sad d6 gan bién cho mét dbi
tugng thich hgp. Vi duy, doan madsau dinh nghia mot bién (moSpace) kiéu
AcadModelSpace va gan biéntirongug vai khong gian mé hinh hién hanh:

Dim moSpace As AcadModelSpace
Set moSpace = ThisDrawing.ModelSpace

Poan mi sau s& thém mot dudng thiang vao khong gian mé hinh sir dung bién nguoi
dung dinh nghia:

Dim startPoint (0 To.2) As DPouble, endPoint (0 To 2) As Double

Dim LineObj as Acadline

startPoint (0) =»0: startPoint(l) = 0: startPoint (2
endPoint (0) #y30:3endPoint (1) = 20: endPoint (2)

( =0
Set LineObj = meSpace.AddLine (startPoint,endPoint)

)
0

2:2. Truy xuat déi twong Application

Do d6i tuong ThisDrawing cho phép lién két dén ddi tugng Document, nguoi lap
trinh cOMhé ty hoi, lam thé nao dé truy xuat dén d6i tuong gbc ré nhat (dbi tuong
Application), n6 nam trén ca dbi tugng Document trong ciu tric cdy phan cap ddi
tuong. Déi twong Document c6 mot thude tinh goi 1a Application, cho phép lién két
dén dbi tuong Application.

Lay vi dy, doan ma sau s€ cdp nhat lai ban v¢:

ThisDrawing.Applications.Update

3. Lam viéc v@i Tap doi tucng

Tap ddi tuong la mot ddi tuong dugc dinh nghia trudc chura tat ca cac thuc thé
tuong tu nhau. Nhitng doi tugng sau c6 the hinh thanh nén tap doi tugng:
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Documents Collection
ModelSpace Collection
PaperSpace Collection

Block Object

Blocks Collection
Dictionaries Collection
DimStyles Collection
Groups Collection
Hyperlinks Collection
Layers Collection
Layouts Collection
Linetypes Collection
MenuBar Collection

MenuGroups Collection

bao gom tat ca cac ban vé dang md trong phién lam viéc hién
hanh cta AutoCAD.

bao gém tat ca cac ddi tugng do hoa (thuc thé) trong khéng
gian mo hinh.

bao gdm tat ca cac doi tugng do hoa trong khong gian in hién
hanh.

bao gém tat ca cac thuc thé ndm trong mét khdi nao do.
bao gbm tat ca cac khdi trong ban vé.

bao gém tt ca cac tir dién trong ban v&.

bao gém tat ca cac kiéu kich thudc trong ban V&,

bao gdm tat ca cac nhédm trong ban vé.

bao gém tat ca céc siéu lién két cia mét thuc thénao dé.
bao gébm tat ca cac I6p (layer) trong ban vé.

bao gom tat ca cac layout trong ban Vve.

bao gom tat ca cac ki€u dudng (linetype) trong ban ve.
bao gbm tat ca cac trinh,don' hiénied trong AutoCAD.

bao gbm tat ca cac trinh don va thanh’céng cu da dugc tai vao
AutoCAD.

RegisteredApplications Collection:

SelectionSets Collection
TextStyles Collection
UCSs Collection

Views Collection

Viewports Collection

bao gbm tat'ca edc.rng dung da dang ky trong ban vé.
bao gom tatyca cac doi trgng dugc chon trong ban ve.
bao gom tt ca'eéc ki€u van ban trong ban vé.

bao gbm. tat ca cac hé toa d6 ngudi dung trong ban vé.
bao gém tatca cac canh nhin trong ban vé.

bao gom tat ca cac khung nhin trong ban vé.

3.1. Truy xuét Tap'déi twong

Hau hét cac tap doivturong déu dugc truy xuat thong qua do6i tugng Document. Pbi
twgng, Document c6 mot thudc tinh twong tng véi mdi tap ddi tuong. Lay vi du,
doan mi.sau, dinh nghia mot bién va gan cho tap ddi twong Layers trong ban v& hién

tai:

Dim layerCollection as AcadLayers
Set layerCollection = ThisDrawing.Layers

Tap ddi twong Documents, MenuBar va MenuGroups duoc truy xuét théng qua ddi
tuong Application. Ddi tugng Application ciing c6 mot thude tinh twong tng véi
timg tap dbi twong. Vi du nhu doan ma sau s& dinh nghia mot bién va gan cho tap
d6i tugng MenuGroups ciia tmg dung:

Dim MenuGroupsCollection as AcadMenuGroups

Set MenuGroupsCollection =

ThisDrawing.Application.MenuGroups
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3.2. Thém déi twong méi vao Tap doi twong

Pbé thém mot dodi tuong maéi vao tap ddi tuong, ta st dung phuong thiuc Add. Poan
ma sau s€ tao mot 16p méi va thém vao trong tap doi tuong Layers:

Dim newLayer as AcadLayer
Set newlLayer = ThisDrawing.Layers.Add ("MyNewLayer")

3.3. Duyét Tap déi twong

Pé chon mot dbi tuong nao do trong tap ddi tugng, ta st dung phuong thic Item.
Phuong thire Item can ¢6 mot tir dinh danh dong vai tro nhu 1a chi s6 d€ xac dinh vi
tri cia doi tugng trong tap doi tuong cling nhu la chuoi thé hién tén ctia.doi tugng.

Vi du sau s& duyét qua mot tap d6i twong va hién thi tén cua tat ca‘cac 10p trong tp
doi tuong:

Duyét qua tap doi tugng Layers

Sub Ch2 IterateLayer ()
’ Duyét qua tap dbéi tuong
On Error Resume Next

Dim I As Integer
Dim msg As String
msg = ""
For I = 0 To ThisDrawing.lfayers.count +~ 1
msg = msg + ThisDfawing.Layers. Item(I) .Name + vbCrLf
Next
MsgBox msg
End Sub

Poan vi du dudi day str dung phuong thié Item dé tim mot 16p 6 tén 1a “ABC™;

Tim I6p c6 tén “"ABC”

Sub Ch2 FindLayerABC ()
’ st dung gphuong thtc Item d&é& tim 1ép tén “ABC”
On ErrorgResume Next

Dim ABCLayer,As AcadlLayer
SemABCLayet = ThisDrawing.Layers.Item("ABC")
Ifi Erro<> 0 Then
MsgBox "The layer ’"ABC’ does not exist."
End If
End Sub

CHU Y: Khdng st dung cac phudng thirc hiéu chinh thuc thé (Copy, Array, Mirror...) cho
bat cr mot doi tugng nao khi dang dong thgi duyét qua tap doi tugng s dung cau truc
For...Each. Thay vao d6, cé thé hoan thanh qua trinh duyét tap ddi dugng trudc khi hiéu
chinh hodc tao mét mang tam va gan bang tap déi tugng sau do cd thé duyét trén mang
vlra sao chép va thutc hién viéc hiéu chinh binh thugng.

3.4. Xoa mét déi twong khéi Tap déi twong

bé xo04 mot débi tuong nao do, st dung phuong thitc Delete trong dbi tuong tim
duoc. Vi du doan ma sau s€ xoa 16p ABC:

Dim ABCLayer as AcadLayer
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Set ABCLayer = ThisDrawing.Layers.Item("ABC")
ABCLayer.Delete

Mot khi d6i tuong da bi xo4 di thi nén nho 1a vé sau khong bao gid duge truy cap
lai doi tugng do trong chuong trinh.

4. Tim hi€u Phuong thirc va Thudc tinh

M&i d6i tugng déu c6 thude tinh va phuong thirc twong tng. Thudc tinh mo ta cac
khia canh cua ting ddi tugng, con phuong thirc 1a hanh dong co thé duoc thuc hién
trén timg ddi twong. Sau khi tao méi ddi twong, ta cd thé truy van va hiéu chinh d6i
tuong thong qua cac thudc tinh va phuong thire ciia ddi twong do.

Vi dy, mot d6i twong Circle (hinh tron) c6 thudc tinh Center. Thudc tinh'nay thé
hién tdm cua hinh tron trong hé toa d toan cuc 3 chiéu. bé thay doiam cua hinh
tron, chi can gan thudc tinh nay véi toa do khac. Poi tuong Circle cdn/co mot
phuong thire c6 tn la Offset. Phuong thic nay tao mot d6i tugng mai nam cach
hinh tron cii mot khoang tréng cho trude. Dé thay tat/a cac thudestih va phuong
thirc ctia d6i tugng Circle, tham khao thém phan ddiftiongiCirelestrong ActiveX and
VBA Reference trong AutoCAD.

5. Tim hiéu Pdi tugng goc

M&i dbi twong déu duogc lién két thudng xuyén ¥6i mot ddi tuong gdc. TAt ca cac
d6i twong déu duoc phat sinh tir mét.déi twong goi'la ddi tuong gde. Nguoi 1ap trinh
c6 thé truy xudt dén tit ca cacsddituongitrong cung giao dién bang cach 1an theo
lién két tir d6i tuong gbc dén cac doivwrong Con. Thém vao do, tit ca cac ddi tuong
déu c6 mot thude tinh goi 1a Application’co lién két truc tiép nguoc tro lai véi doi
tuong géc.

Déi tuong gbc cua giao tiép,AutoCAD la chwong trinh AutoCAD.

6. Thu vién kiéu

Céac d6i twong, thudc tinh, va phwong thirc truy xuit qua Automation Object déu
nam trong thirvién kiéu. Mot thu vién kiéu 1a mot tép hay mot phﬁn cua t¢p mo ta
ki€u ctia mot hodc nhiéu ddi tugng. Cac thu vién kiéu khong luu dbi tugng ma chi
lru thong tin. "Nho truy xuat vao thu vién kiéu, cac tmg dung va trinh duyét méi c6
thé xacdinh dugc nhitng ddc tinh ctua ddi twong, ching han nhu cac giao tiép ma
dbi tuong hd tro va tén, dia chi cta cac bd phan bén trong giao tlep do. Truoc khi st
dung Automation Object trong chuong trinh, nguoi 1ap trinh can phai tham chiéu
dén thu vién kiéu cua no. Qua trinh tham chiéu tu dong thuc hién trong AutoCAD
VBA. Véi cac méi truong phat trién ing dung tuong tic khac, ngudi 1ap trinh can
phai tu thuc hi¢n viéc tham chiéu.

Nguoi 1ap trinh ¢6 thé sir dung cac ddi tugng ctia chuwong trinh ma khong can thuc
hién viéc tham chi€u thu vién ki€u ctia chuong trinh d6. Tuy nhién, nén thém tham
chiéu dén thu vién ki€u vi nhitng ly do sau:

e Cic ham c6 kha ning truy cip toan cuc co thé dugc truy xudt truc tiép ma
khong can ching nhan.
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e Viéc sir dung ham, thudc tinh, va phuong thirc c6 thé dugc kiém tra lac dich dé
dam bao sy chinh xac, va do d6 thoi gian thuc thi s€ nhanh hon lic chay
chuong trinh.

e (Co thé khai bao bién c6 kiéu di dugc dinh nghia trong thu vién, nhu vay sé
tang do tin cdy va kha nang dé doc trong luc chay chuong trinh.

7. Goi lai Thuc Thé Pau Tién trong CSDL

Vi du sau trd lai thuc thé dau tién trong khong gian mé hinh. Véi cac thuc thé trong
khong gian in, van c6 thé &p dung doan ma nay.

Goi lai doi tugng dau tién trong khong gian mo hinh
Sub Ch2 FindFirstEntity ()
'Vi du nay goi lai db6i tuong dau tién trong khéng gian mé hinh
On Error Resume Next
Dim entity As AcadEntity
If ThisDrawing.ModelSpace.count <> 0 Then
Set entity = ThisDrawing.ModellSpaceTtemi(0)
MsgBox entity.ObjectName + 4
" 13 dbi tuong dau #dén trong khéng gian md hinh."
Else
MsgBox "Khéng cé dbi t@ong nédontrong khéng gian md hinh."
End If
End Sub

8. SU dung Variant trong _phuong thirc va thuoc
tinh

AutoCAD ActiveX Automation'sir dung kiéu variant dé truyén mang dir liéu. Mic
du diéu nay co vé kha raewdi voi nhing nguoi chua ¢ kinh nghiém, nhung mot khi
da hiéu dugc co ban vén d& ndy ciing khong qua kho. Thém vao d6, AutoCAD
ActiveX Automation ¢ling'eénhitng tién ich tro giup dé chuyén doi kiéu di liéu.

8.1. Variant la,gi?

Variant 14 motikiéu dir lidu dic biét co thé luu bat ky loai dir liéu nao, trir dir lidu
Kiéu chudi‘eo d6 dai cd dinh va cac kiéu dit liéu do nguoi dung dinh nghia. Bién
Variant con co thé chira cac gia trj dic biét Empty, Error, Nothing va
NULL. G¢' thé xac dinh cach thic xir Iy bién kiéu variant str dung cac ham cua
Visual Basic: VarType hodac TypeName.

Nguoi 1ap trinh co thé sir dung bién kiéu variant trong nhiing truong hop hau hét
cac dir liéu can dugc xur ly theo cach linh dong hon.
8.2. Str dung bién Variant trong di¥ liéu mang.

Bién Variant duogc st dung dé truyén dir liéu vao va ra AutoCAD ActiveX
Automation. Pi¢u nay cé nghia 1a mang dir liéu phai 1a kiéu variant d¢ tuong thich
voi cac phuong thire va thude tinh trong AutoCAD ActiveX Automation. Ngoai ra,
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dir liéu mang xuit ra tir AutoCAD ActiveX Automation phai duoc xtr Iy nhu 13 dir
liéu kiéu Variant.

CHU Y: Trong AutoCAD, mang dif liéu ddu vao ctia VBA dudc tu déng chuyén ddi thanh
ki€u variant. Nghia la ngudi 1ap trinh khdng phai st dung méng variant dé truyén dir liéu
vao trong cac phuang thirc va thudc tinh cla ActiveX Automation khi str dung ching trong
VBA. Tuy nhién, t3t ca cac mang dit liéu xuat ra luon & dang variant, do dé can phai cha y
dé xtr ly theo céch thich hgp nhét.

8.3. Chuyén Mang thanh Variant

AutoCAD ActiveX Automation cung cip cac phuong thirc tién ich dé chuyén d6i
mot mang dir lieu thanh Variant. Phuong thic nay la/phueng thic
CreateTypedArray, né s€ tao bién variant chira mang s6 nguyén, sdithyc... Sau dé
c6 thé truyén bién variant két qua vao bat ky phuong thirc hodc thude tinh nao cua
AutoCAD ma chip nhan mang s6 nhu 1a bién variant.

Phuong thirc CreateTypedArray nhan tham 5O dau vaoda kiéu bién,clia'mang va dir
liéu ctia mang can duoc chuyén d6i. Gid tri tra vé 18"bién variant. Poan mi sau s&
chuyén 3 mang sit dung CreateTypedArray: toa d0 cac diemkhong ché cia dudng
Spline va t1ep tuyén dau, tiép tuyén cudi cua duong Spline. Sau do cac bién Variant
s& duoc truyeén vao phuong thirc AddSplinedé tao mot dudmg spline.

Tao dudng Spline sif dung phudng thirc CreateTypedAray

Sub Ch2 CreateSplineUsingTypgdArray ()
7 Vi du tao dudng Spldne trdong khéng gian mé hinh st dung
’ st dung Phuong th@ic CreatelypedArray.
Dim splineObj As AcadSpline
Dim startTan As Variant
Dim endTan As Variant
Dim fitPoints. As/i\Variant
Dim noOfPointsmAs Integer

Dim utilObgmAsiObject
' rang buéc vé sau véi dbi tuong Utility
Set uti#lObjy= ThisDrawing.Utility
*~Dpinh nghia,dbi tuong Spline
uta¥Obj.CreateTypedArray
startTan, vbDouble, 0.5, 0.5, 0
ut120bj.CreateTypedArray
efidTan, vbDouble, 0.5, 0.5, 0
util0bj.CreateTypedArray
fitPoints, vbDouble, 0, 0, 0, 5, 5, 0, 10, 0, O
noOfPoints = 3
Set splineObj = ThisDrawing.ModelSpace.AddSpline
(fitPoints, startTan, endTan)
’ Xem duong spline vua tao
ZoomAll
End Sub

8.4. Mang Variant

Thong tin vé mang dugc truyen ngugc lai tr AutoCAD ActiveX Automation la
truyén 0 dang bién variant. Néu ngudi lap trinh biét 15 kiéu dir liéu mang, chi can
truy xudt vao bién variant nhu mot mang binh thuong. Néu khong nam rd kiéu dir
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liéu chua trong bién variant, can phai st dung cac ham VBA VarType hoic
Typename. Cac ham nay tra lai kiéu dir li¢u chua trong bién variant. Néu can
duyét qua mang nguoi 1ap trinh c6 thé s dung cau tric For. . .Each cua VBA.

DBoan mé sau s€ minh hoa cach tinh khoang cach gitra hai diém do nguoi dung nhap
vao. Trong vi du nay, kiéu dir lidu 1a biét trude vi tat ca cac toa do déu co kiéu la
double. Toa d§ 3D chira trong mang c6 3 bién double con toa do 2D chira trong
méng c6 2 bién double.

Tinh khoang cach giira hai diém

Sub Ch2 TinhKhoangCach ()
Dim pointl As Variant
Dim point2 As Variant

’ Ngudi dung nhdp toa d6 diém

pointl = ThisDrawing.Utility.GetPoint _
(, vbCrLf & "Diem thu nhat: ")

point2 = ThisDrawing.Utility.GetPoint
(pointl, vbCrLf & "Diem thu hais ™)

’ Tinh khodng céch gifta pointl va‘point2
Dim x As Double, y As Double, z“As Double
Dim dist As Double

x = pointl (0) - point2(0)
y = pointl (1) - point2(1)
z = pointl (2) - point2(2)
dist = Sgr((Sgr((x ~ 2Ty ~ 2)) e 2) + (z ©~ 2))

'Trinh bay két qua tinh
MsgBox "Khoang cach giua ‘hai diem la:
& dist, , "Tinh Khoang cach"

End Sub

9. Su dung cac ngon ngir Iap trinh khac

Tai liéu nay dug¢ Viét cho ngo6n ngir 1ap trinh VBA, do d6 cac doan ma vi du va cac
tmg dung mau déu duoe viét theo ngdn ngit VBA. De sir dung nhiing doan ma nay
trong cac méi trudong’lap trinh khac, ngudi 1ap trinh can phai chuyén doi thich hop
sang moi trrong ma minh da lya chon.

9.1.'Chuyén déi tir ma VBA sang VB

Dé cap nhat cac doan ma vi du sir dung trong VB, can phai tham chiéu dén thu vién
kiéu cua AutoCAD. Pé thyuc hién diéu nay trong VB, chon muc References tur trinh
don Project ¢ m& hop thoai References. Trong hop thoai References, chon
AutoCAD 2000 Type Library (hodc tuong duong) va nhan OK.

Sau d6, trong cac doan ma vi du, thay thé tit ca cic phan tham chiéu dén
ThisDrawing bang cac bién ty dinh nghia tham chiéu dén ban v& hién hanh. Dé lam
dugc diéu nay, dinh nghia mot bién cho ung dung AutoCAD (myApp) va cho ban
v& hién hanh (myDoc). Cudi cung, gan cac bién trong chwong trinh cho cac ung
dung AutoCAD hién hanh. Néu dang chay AutoCAD, phuong thirc GetObject s&
léy lai dbi tugng AutoCAD Application. Néu AutoCAD hién tai chua duoc chay,
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16i xuit hién s& duoc chin lai va sau do duge xo6a di. Va sau do, phuong thirc
CreateObject s& cd gang tao dbi tugng AutoCAD Application. Néu thanh cong, s&
khoi dong dugc AutoCAD; néu khong, mot hop thoai thong bao xuét hién mé ta vé
16i d6. Poan ma sau co st dung thudc tinh Clear va Description cua Err. Néu mdi
truong phat trién khong hd trg cac thudc tinh nay, ta can phai diéu chinh vi du cho
thich hop.

Két noi véi AutoCAD tir Visual Basic

Sub Ch2 ConnectToAcad ()
Dim acadApp As AcadApplication
On Error Resume Next
Set acadApp = GetObject(, "AutoCAD.Application")
If Err Then
Err.Clear
Set acadApp = CreateObject ("AutoCAD.Application")
If Err Then
MsgBox Err.Description
Exit Sub
End If
End If
MsgBox "Now running " + acadApp.Name +,
" version " + acadApp.Version
End Sub

Tiép theo d6, gan dbi tugng Document-trong@AutoCAD cho bién document. Dbi
tugng Document dugc trd vé bang thudc tinh"ActiveDocument.

Dim acadDoc as AcadDocument
Set acadDoc = acadApp.ActdvebDocument

Tir day tro di, st dung bién acadDocdé tham chiéu dén ban vé& hién hanh ctia ban
vé AutoCAD.

CHU Y Khi c6 da phién lamViéc trong AutoCAD, ham GetObject sé& tra vé thuc thé dau tién
cla AutoCAD trong Running Object Table clia Windows. Xem thém tai li€u ctia Microsoft
Visual Basic v& Runnifig'@bject. Table (ROT) va ham GetObject dé hiéu thém vé cach xac
thuc phién lam viéc dugc travé khi dung ham GetObject.

9.2. Doanyma vidu so sanh VBA va VB

Poan ma vi.du sau minh hoa viéc tao mot doan thrfmg béng VBA va VB:

Tao mot doan thang sir dung VBA

Sub Ch2" AddLineVBA ()
’ Vi du nay sé& thém mdét doan thing vao Model Space
Dim lineObj As AcadLine
Dim startPoint (0 To 2) As Double
Dim endPoint (0 To 2) As Double
! X4c dinh diém dau va diém cubi cta doan thing
startPoint (0) = 1
startPoint (1) 1
startPoint (2) 0
endPoint (0) =
endPoint (1) =
endPoint (2) =
' Tao doan thing trong Model Space

o ool
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Set 1lineObj = ThisDrawing.ModelSpace.AddLine (startPoint,
endPoint)
’ Xem doan thing via méi tao
ZoomAll
End Sub

Tao mot doan thang sir dung VB
Sub Ch2 AddLineVB()
On Error Resume Next
' Két nbéi véi chuong trinh AutoCAD
Dim acadApp As AcadApplication
Set acadApp = GetObject(, "AutoCAD.Application")
If Err Then
Err.Clear
Set acadApp = CreateObject ("AutoCAD.Applitation")
If Err Then
MsgBox Err.Description
Exit Sub
End If
End If
' Két nbéi voi ban vé AutoCAD
Dim acadDoc As AcadDocument
Set acadDoc = acadApp.ActiveDocument
' Xac dinh hai dau doan théng
Dim l1ineObj As AcadLine
Dim startPoint (0 To 2) As Deuble
Dim endPoint (0 To 2) As MDPouble

startPoint (0) = 1
startPoint (1) = 1
startPoint (2) 0

endPoint (0)

endPoint (1) =

endPoint (2) =

' Tao doan ®hdngitrong Model Space

Set lineObj'=gdeadbDoc.ModelSpace.AddLine
(startPoint, endPoint)

o ool

ZoomAll
End Sub
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1. M@, Luu va Pong cac ban vé

Tap Documents va ddi trong Document cho phép thuc hién cac ham lién quan dén
tép trong AutoCAD.

Dé tao mot ban v& mai, hodc mé mot ban vé da co, ta phai str dung céc phuong thic
trong tap dbi twong Documents. Phuong thirc Add s& tao mot ban v& méi va thém
ban v& d6 vao tap d6i tuong Documents. Phuong thirc Open sé md mot ban vé da
c6. Ngoai ra con c6 phuong thirc Close trong tip dbi twong Documents dung dé
dong tat cac cac ban vé dang mo trong phién lam viée ciia AutoCAD.

Pé luu, nhap hodc xudt mot ban vé, ta sir dung cic phuwong thirc cua ddi twong
Document: Save, Save As, Import va Export.

1.1. M& ban vé

Vi du sau st dung phuong thuc Open d€ m¢d mot ban ¥€ da c6. Ham'Dir cua
Visual Basic dung dé¢ kiém tra sy ton tai cta tép trudc Khi tien hanh mé ban ve. Ta
nén thay doi tén ban v& hodc duong dan dé chi dén mét ban veé.da co trong hé thong.
Sub Ch3 OpenDrawing ()
Dim dwgName As String
dwgName = "c:\Program Files\aegad2000\sample\campus.dwg"
If Dir (dwgName) <> "" Then
ThisDrawing.Applicatdon.Documents.Open dwgName
Else
MsgBox "File " &ndwgName & " /does not exist."
End If
End Sub

1.2. Tao ban vé méi

Vi du nay st dung phtrong thirc ‘Add dé tao mot ban v& méi dua trén khuon thic
mac dinh.
Sub Ch3 NewDrawingy)

Dim docObj, As“AcadDocument

Set doe¢Obj =, ThisDrawing.Application.Documents.Add
End Sub

13. Lwu ban vé

C6 thé.dung phuong thirc Save hoidc Save As dé luu ban vé.

Luu ban vé hién hanh

Vi du sau s& luu ban vé& hién hanh st dung tén tép san c6 dong thoi ciing luu ban vé
vo1 mot tén khac.
Sub Ch3 SaveActiveDrawing ()
’ Luu ban vé& hién hanh s dung tén tép sdn cb
ThisDrawing.Save
’ Luu ban vé st dung tén khac
ThisDrawing.SaveAs "MyDrawing.dwg"
End Sub
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Thong thudng, khi ta muén kiém tra xem ban v& hién hanh c6 luu nhitng thay ddi
hay chua trude khi thoat khoi phién lam viéc cua AutoCAD hoac khi bat dau mot
ban v& mai, hay str dung thudc tinh Saved dé kiém tra chic chin rang ban vé da luu
nhiing thay ddi trudc do.

Kiém tra xem ban vé da lvu hay chua

Vi du sau s& kiém tra xem ban vé& da dugc luu hay chua va s€ hoi nguoi dung xem
c6 dong y d¢ luu ban v& hay khong (Néu khong dong y, s& thoat khoi chuong trinh).
Néu dong y, s€ sir dung phuong thirc Save dé luu ban v& hién hanh.

Sub Ch3 TestIfSaved()
If Not (ThisDrawing.Saved) Then
If MsgBox ("Do you wish to save this drawing?",
vbYesNo) = vbYes Then
ThisDrawing.Save
End If
End If
End Sub

2. Thiét lap cac lua chon trong AutoCAD

C6 chin ddi twong gan voi cac lva chon khidc nhau, mdi'd@éi tuong tuong Umg voi
mot the trong hop thoai Options. Thong quaicac doivuong nay, ta ¢ thé truy cap
dugc tat ca cac dir liéu vé lva chon dufoc Teu gifk trong hop thoai Options. Do vay,
nguoi 1ap trinh ¢ thé tuy bién cae thiét lap trong"AutoCAD thong qua cac thude
tinh c6 trong nhitng d6i twong dé,Chin'ddi twong nay bao gom:

= PreferencesDisplay

= PreferencesDrafting

= PreferencesFiles

= PreferencesOpenSave
= PreferencesOutPut

= PreferencesProFile

= PreferencesSelection
= /PreferencesSystem

= “PreferencesUser

Tat ca cac ddi tuong trén déu c6 thé duoc truy xuit thong qua ddi tuong
Preferences. B¢ c6 dugc quyén truy ciap dén doi tugng Preferences, ta st dung
thugc tinh Preferences cua doi tugng Application nhu sau:

Truy xuat doi tugng Preference

Dim acadPref As AcadPreferences
Set acadPref = ThisDrawing.Application.Preferences

Sau d6, nguoi lap trinh c¢6 thé truy xuat dén bat ky ddi twong Preferences nao sir
dung cac thudc tinh Display, Drafting, Files, OpenSave, Output, Profile, Selection,
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System va User. Vi du: nguoi 1ap trinh ¢ thé diéu chinh kich thudc cua dau thap
con tro voi thudc tinh CursorSize.

Thiét Iap kich thu'éc dau thap con tré thanh toan man hinh
Vi du nay thiét lap kich thuéc ddu thap con tro thanh toan man hinh

acadPref.Display.CursorSize=100

Nguoi 1ap trinh co thé muén ung dung ctia minh kich hoat hoac v6 hi¢u hoa mdt )
tinh ndng nao d6 trong giao dién AutoCAD.

Hién thi screen menu® va cac thanh cudn

Vi du sau day kich hoat screen menu va vo hi€u hoa cac thanh cudn’su dung thudc
tinh DisplayScreenMenu va DisplayScrollBars

acadPref.Display.DisplayScreenMenu = True
acadPref.Display.DisplayScrollBars = False

2.2. Lwa chon vé CSDL

Ngoai 9 d6i twong Preferences, d6i twong DatabaSePrefernees bao gdm nhiing lra
chon dugc luu trong ban vé. béi tugng tach bict nay dugc ding dé chua cac lua
chon luu cung ban vé& st dung cho cac émg dung truyyxudt vao trong ban vé
AutoCAD ma khéng can phai c6 trudc ‘chwongytrinh AutoCAD (img dung
ObjectDBX™ 2).

Pbi twong DatabasePreferences nafh.trong d6i tuong Document.

3. Diéu khién ctra s6 irng dung

Kha nang diéu khién,cira s6 g, dung dem dén cho ngudi phat trién timg dung tinh
linh hoat dé tao ra nhitng,chiwong'ttinh that hiéu qua va thong minh. S& c6 nhing
lac tng dung can phai thu nho cifa s6 AutoCAD, c6 18 13 luc chuong trinh thuc hién
céc thao tac trong edewchirgng trinh khac, chang han nhu Excel. Thém nifa, ta cing
can phai thuong Xuyén kiém tra trang thai cua cira s6 Gmg dung AutoCAD trude khi
thuc hign cac thaoytac,'ehang han nhu nhic nhap liéu tir nguoi ding.

Bang cach stridung cac phuong thuc va thudc tinh trong d01 tuong Application, ta
cé.the thay, d6i vi tri, kich thudc va tinh nhin thdy cua ctra s6 tmg dung. Ngoai ra ta
cling¢o thé thu mho hodc phong to ctra s6 tng dung, kiém tra trang thai hién hanh
clia ciraso.

" Screen menu: 1a mét dang trinh don dugce t6 chuc theo phuong thang dimg ciia man hinh (thudng
0 bén phai) dé thuc hién cac chirc nang ho trg cho 1énh dang thuc thi ciia AutoCAD.

2 Objec}DBXTM, hién nay da duogc ddi tén thanh RealDWG, 1a thu vién phén mém cho phép nguoi
phat trien C++ va NET thuc hién cac thao tac doc va ghi tép AutoCAD DWG va DXF ma khong
can phai cai dat chuong trinh AutoCAD.
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3.1. Thay déi vi tri va kich thwéc cta cira sé (rng dung

Nguoi 1ap trinh con co6 thé str dung d6i twong Application dé diéu chinh vi tri va
kich thudc cua ctra s6 ing dung AutoCAD.

Pinh vi tri cira s6 ('ng dung

Vi du dudi day su dgng thudc tinh WindowTop, WindowLeft, Width, va Height dé
dinh vi tri cua ctra s6 ing dung AutoCAD ¢ goc trén bén tri ciia man hinh va dinh
kich thudce cua ctra s6 1a 400 diém theo chiéu rdng va 400 diém theo chiéu cao.

Sub Ch3 PositionApplicationWindow ()
ThisDrawing.Application.WindowTop = 0
ThisDrawing.Application.WindowLeft = 0
ThisDrawing.Application.Width = 400
ThisDrawing.Application.Height = 400

End Sub

3.2. Thu phéng ctra sé trng dung AutoCAD

Cira s6 AutoCAD c6 thé duge thu nho hoéc‘ phongto béng cachssyr dung thudc tinh
WindowState. Nhitng vi du sau minh hoa di€u nay.

Phéng to cira s6 ('ng dung

ThisDrawing.Application.WindowState =jacMax

Thu nhé cira sé ('ng dung

ThisDrawing.Application.WifidowState = acMin

3.3. Xac dinh trang thai hién‘hanh cta ctra s6 AutoCAD

Trang thai hién hanh_cta cua sMAutoCAD c6 thé xac dinh duogc béng cach st dung
thudc tinh WindowState.

Xac dinh trang thaishién'hanh cia cira sd 'ng dung
Vi duy sau s& truy vAn trang thai cua cira sd ung dung va hién thi trang thai cira sd
trong mét-hop thong bao.

Subm€h3 [CurrentWindowState ()
Dim CurrWindowState As Integer
Dim ‘msg®As String
CurrWindowState = ThisDrawing.Application.WindowState
msgy= Choose
(CurrWindowState, "Binh thudng", "Thu nhoé", "Phéng to")
MsgBox "Trang thadi hién hanh clia cta sb 1la: " + msg
End Sub

3.4. An ctlra sé trng dung

C6 thé an cira s6 ing dung khoi man hinh ciia nguoi dung.

An cira s6 (fng dung

Poan ma sau st dung thudc tinh Visible dé 4n cura s6 ung dung:

ThisDrawing.Application.Visible = False
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4. Diéu khién ctra s6 ban vé

Ciing giéng nhu cira s6 tmg dung AutoCAD, ta c6 thé thu nho, phong to, dinh lai vi
tri, thay doi kich thudc va kiém tra trang thai ctia bat ky mot cira s6 ban v& nao. Tuy
nhién, ta con c6 thé thay ddi cach thirc thé hién ban v& trong ctra s6 bang cach st
dung cac phuong thirc vé canh nhin (views), khung nhin (viewports) va thu phong
(zooming).

AutoCAD ActiveX cung cap nhiéu cach thirc thé hién ban v&. Ta c6 thé diéu khién
su hién thi ctia ban v& dé di chuyén nhanh dén nhitng ving khac nhau cta ban vé&
trong khi c6 thé theo doi toan bd hiéu Gmg cta cac thay d6i. Ngoai ra ciing ¢ thé
thay ddi do phong dai cua ban vé hoac trugt ban vé dé dinh lai vi tri quan sat trong
ving d6 hoa, luu canh nhin va khoi phuc lai khi can dé in hodc tham khaoidén mot
chi tiét cu thé nao dé, hodc thé hién vai canh nhin cung mot lac bé“mg ¢ach phédn man
hinh thanh vai khung nhin xép canh nhau.

4.1. Thay déi vi tri va kich thwéc cla cira s6 ban,vé

Str dung d6i tuong Document dé di€u chinh vi tri va kich thuéeseua cac ctra s6 ban
ve.

Pinh vj tri cia cira sd ban vé
Vi du sau sur dung thugce tinh Width va Height dé thjét lap kich thuéc ctra s6 ban vé
hién hanh véi bé rong 400 diém va chicu caoi400,diém.

ThisDrawing.Width = 400
ThisDrawing.Height = 400

4.2. Thu phéng ctra s6 ban vé

Cira s ban vé ¢ théduoc thu nho hoic phong to str dung thude tinh WindowState.

Phéng to cira sd ban vé hiénthanh
ThisDrawing.WindowState ./~ acMax

Thu nhé.cira s6 ban vé hién hanh
ThisDrawing.WindowState = acMin

4.3. Xac dinh trang thai hién hanh cta ctra sé ban vé

Co théxac dinh ctra s6 hién hanh cua cura s6 ban v€ bang cach st dung thudc tinh
WindowState.

Xac dinh trang thai hién hanh cua cira s6 ban vé hién hanh
Sub Ch3 CurrentWindowState ()
Dim CurrWindowState As Integer
Dim msg As String
CurrWindowState = ThisDrawing.WindowState
msg = Choose (CurrWindowState, "Binh thudng", "Thu nhoé", "Phdng
to")
MsgBox "Trang th&i hién hanh cta cla s ban vé 1a " + msg
End Sub
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4.4. S dung chirc nang thu phéng

Céph qhin lé} su quan sé:[ ban v€ voi1 do phong dai, vi tri va huéng nhét dinh. Céach
pho bién nhat dé thay doi canh nhin la str dung mot trong rat nhi€u lya chon trong
1énh Zoom dé tang hay giam kich thudc hinh anh hién thi trong ving dé hoa.

Phong hinh anh ra dé quan sat chi tiét goi 1a phong to. Con thu hinh anh lai dé quan
sat tong quat hon goi la thu nho.

——
) ® (=
- N

Thu nho (Zoom out) Phdng to (Zoom.in)
Phoéng to khong thay do6i kich thudc tuyét dbi cuiadan v&) chitthay doi kich thudc
the hién trong viung do hoa. AutoCAD dua ra nhi€u céch d¢ thay doi canh nhin, bao
gom x4c dinh vung hién thi, phong dai dén mot'ty I¢ nhat dinh va thé hién toan bd
ban ve.

4.4.1. Xac dinh cira sé phéng dai

Nguoi 1ap trinh ¢6 thé nhanh chéng phdug daimot ving trén ban vé bang cach xac
dinh géc dinh vi cho vung do.

Crasd [ (o0 oo oo o] —
phéng dai T f i : =
(T _—EEE | . >
,,E \E i=/g IS e =0 J ]
| + ./ T = - ,
. < /)_r_\\j;_ ~ | \
@) ) )
\.E, . 5 " Eé 1\3{.//] : . _|—‘ ’_
Canh nhin ban dau Canh nhin mdi

Vung ,duqc xéc dinh béng g6c dinh vi da lva chon s€ dugc canh vao gifra vung dd
hea néu ving phong dai khong co kich thude ty 1€ véi khung nhin hién hanh.

Pé thuc hién phong dai mot vung theo duong bao cho trude, ta co thé st dung mdt
trong hai’ phuong thitc ZoomWindow hodc ZoomPickWindow. Phuong thic
ZoomWindow cho phép lap trinh dé dinh nghia hai diém dé 1am cira s6 bao. Con
phuong thirc ZoomPickWindow lai yéu cau nguoi dung phai chon hai diém trén
man hinh va hai diém nay s& tré thanh diém dé 1am ctra s6 bao.

Phéng dai ban vé hién hanh theo mét cira sé bao xac dinh béi hai diém
Sub Ch3 ZoomWindow ()
MsgBox "Dung phuong thtc ZoomWindow v&i:" & vbCrLf &
"1.3, 7.8, 0" & vbCrLf & _
"13.7, -2.6, 0", , "ZoomWindow"
Dim pointl (0 To 2) As Double
Dim point2 (0 To 2) As Double
pointl (0) = 1.3: pointl(l) = 7.8: pointl(2) = 0
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point2 (0) = 13.7: point2(l) = -2.6: point2(2) = 0
ThisDrawing.Application.ZoomWindow pointl, point2

MsgBox " Dung phuong thuc ZoomPickWindow", , "ZoomPickWindow"
ThisDrawing.Application.ZoomPickWindow
End Sub

4.4.2, Ty lé cia canh nhin

Néu can ting hodc giam murc phong dai ctia hinh dnh theo mét ty 1& chinh xac, ta co
thé thuc hién theo 3 cach:

» Tuong doi so v&i vung gidi han vé
» Tuong doi so vdi canh nhin hi¢n hanh
* Tuong doi so vdi don vi trang in

Khi thay d6i ty 1 canh nhin twong dbi so voi ving gidi han v€, chi cAnwhap gia tri
bang 1 dé hién tt ca gidi han ciia ving vé trong ving db hoa va tat ca s& dirge canh
giita theo diém giita cua canh nhin trudc d6. Dé phong to hay thunho, ¢hi can nhap
vao s6 16n hon hodc nhé hon 1. Vi du, nhép vao s6 24¢& cho.canh nhin 16n gép 2 lan
so v6i khi quan sat toan bd ban v€ hoac 0.5 khi canh nhin ¢hi béng mot nira so voi
khi quan sat toan by ban veé.

Khi thay dbi ty 18 canh nhin twong ddi so véi canh'nhin hifi hanh, chi cin nhap vao
s0 2 dé nhan do6i hay 0.5 d€ hién chi mot nira kich thudesso véi canh nhin hién hanh.
Va duong nhién nhép vao so 1 thi s€ khong €6 hi€u ting gi.

Khi thay dbi ty 1& canh nhin tuong ddi'se’véi don vi trang in, gi tri ty 1& nhap vao
s€ ¢o thé tang hodc giam canh fhintwong doisso voi ty 1€ hién tai trong khong gian
in va dugc su dung dé thay doi ty 1€ cia khung nhin trudce khi in.

4.4.2.1. Tao canh nhin theo ty 1¢

Dé tao canh nhin theo ty 18, phai st dung phuong thirc ZoomScaled. Phuong thire
nay can c6 hai thong sowdau vao: ty 1¢ va loai ty 1&. Ty 1¢: don gidn chi 1a mot con
s0. Viéc xur ly conss6 nay trong AutoCAD phu thude vao loai ty 1€ dugc lua chon.

Loai ty,1é s& x4c dinh'each thirc can thé hién theo ty 1¢, bao gom: twong dbi so voi
vung gioi han v€, sovoi canh nhin hién hanh, hay so voi don vi trang in. bé thay
d6i"ty lé twong ddi so véi ving giéi han v& ta st dung hing sb
achoomScaledAbsolute. Dé thay ddi ty 1& so véi canh nhin hién hanh, st dung
hing 80 acZoomScaledRelative. Dé thay doi ty 1¢ so véi don vi trang in, st
dung hﬁl’lg Sé aczZoomScaledRelativePSpace.

Phdng dai ban vé hién hanh véi ty Ié cho trudc
Sub Ch3 ZoomScaled()
MsgBox "Perform a ZoomScaled using:" & vbCrLf &
"Scale Type: acZoomScaledRelative" & vbCrLf &
"Scale Factor: 2", , "ZoomScaled"

Dim scalefactor As Double
Dim scaletype As Integer

scalefactor = 2
scaletype = acZoomScaledRelative
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ThisDrawing.Application.ZoomScaled scalefactor, scaletype
End Sub

4.4.3. Can giira

Ta c6 thé di chuyén mot diém nao d6 trong ban v& vao gitra ving d6 hoa. Phuong
thirc ZoomCenter rat hiru ich trong viéc thay doi ty 1¢ hién thi ctia ddi tuong va di
chuyén ddi tuong d6 vao giita khung nhin. Vi du sau s& 1am rd cach sir dung 1énh
ZoomCenter dé hién thi ddi tuong ma van giit nguyén ty 1& va & mirc phong dai gap
hai lan:

Piém s& hién & ) LL [5p ——

trong tam 7 ’ Be= /

Canh nhin hién hanh ZoomCentergilt nguyén ty 1€
e =
0= el =
i 77 7 ¥
/:E\: h

ZoomCenter st dung ty Ié 2x

Bing cach sir dung ZoomCeriter, ta c6 thé xac dinh ty 1¢ bang cach nhap vao gia tri
phong dai so véiicanh,nhin hién hanh.

Phong dai'ban vé hién tai véi ché do can giira
Sub Ch3 %ZoomCenter ()
MsgBoxs'Perform a ZoomCenter using:" & vbCrLf &
"Center 3, 3, 0" & vbCrLf & _
"Magnification: 10", , "ZoomCenter"

Dim Center (0 To 2) As Double

Dim magnification As Double

Center (0) = 3: Center(l) = 3: Center(2) =0
magnification = 10

ThisDrawing.Application.ZoomCenter Center, magnification
End Sub

4.4.3.2. Hién thi viing giéi han vé va viing déi twong

Pé hién thi ving quan sat dya trén bién ciia ban vé& hodc ving ddi tuong trong ban
v€, ta st dung phuong thiic ZoomAl1, ZoomExtents, hodc ZoomPrevious.
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Phuong thirc ZoomAll s& hién thi toan bd ban v&. Néu c6 dbi twong v& & ngoai viing
gi6i han v€, phuong thic ZoomAll s€ hién thi toan bd cac ddi tuong. Néu cac ddi
tugng dugc vé bén trong ving gidi han v&, phuong thirc ZoomAll s& hién thi toan
bd vung gidi han ve.

Phuong thic ZoomExtents xac dinh ty 18 phong dai dua trén ving ddi tuong cua
khung nhin hién hanh (khong phai la canh nhin hién hanh). Thong thuong, toan bo
khung nhin hién hanh déu c6 thé nhin thdy dugc, va do do, két qua 1a rat rd rang,
truc quan. Tuy nhién, khi st dung phuong thitc Zoom trong khong gian mo hinh
trong khi dang lam viéc trong khung nhin ctia khong gian in, néu phéng to bén
ngoai bién ctia khung nhin trong khong gian in thi c6 thé khong nhin thiy dugc mot
s6 khu vuc da phong dai.

Phuong thitc ZoomExtents s& thay doi canh nhin dé c6 thé bao_quat tat cacac doi
tugng ctia ban v& hién hanh. Trong mot vai truong hop (d6i'véi ca phuong thirc
ZoomAll va phuong thitc ZoomExtents), diéu nay cé thé s& Kich hoat quadrinh tai
tao ban v&'. Qua trinh tai tao ban vé& khong dugc kich hoat voicac 16p dong bang
hoic 16p di bi tat. Néu ban v& khong co dbi tlong nao ca;“phuong thirc
ZoomExtents s& hién thi ving giéi han v&.

]
B

Canh nhin hién tai Phdng dai vung doéi tugng

Phdng dai dé thé hién toan bd ban vé

! Regeneration: qua trinh tai tao ban v&. Muc dich cuia qua trinh tai tao ban vé nhim: phat sinh lai
toan bd dit liéu cta ban v§, tinh toan lai hé toa d§ man hinh, tao lai chi muc CSDL ban v& dé tang toc
d6 hién thi (tao lai trinh ty hién thi)
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Trong canh nhin 3D, phuong thirc ZoomAll va ZoomExtents ¢6 tac dung nhu nhau.
Puong tam' (xline va ray) khong anh huong dén qua trinh thyc hién cua phuong
thirc ZoomAll va ZoomExtents.

Lénh ZoomPrevious s& phong dai khung nhin hién tai theo nhu lan phong dai trude
do.

Phong dai ban vé hién tai st dung Iénh ZoomAll va ZoomExtents
Sub Ch3 ZoomAll ()

MsgBox "Perform a ZoomAll", , "ZoomAll" "ZoomAll
ThisDrawing.Application.ZoomAll " ZoomExtents
MsgBox "Perform a ZoomExtents", , "ZoomExtents"

ThisDrawing.Application.ZoomExtents
End Sub

4.5. Str dung cac canh nhin da dwoc dat tén

Ta c6 thé dat tén va luu lai mdt canh nhin nao d6 dé dung lai sawnay. Va khi khong
can nira, ta co thé xoa canh nhin do di.

4.5.1. Tao va dat tén cac canh nhin

Céc canh nhin duoc dit tén ngay tu luc tao ra chiing. Dé tao mot canh nhin méi, st
dung phuong thirc Add dé thém mot canh nhin mé1 vao tap doi tuong Views.

Tén ctia mdi canh nhin c6 thé dai (’ié'n 255 ky trwva c0 thé chira chir, s6, va mot sd
ky tu dac biét nhu dau dollar ($), dau gach ngang (), dau gach dudi ().

Vi tri va ty 1€ cua canh nhin cling dugc luutrii‘cung véi ban ve.

Thém mat canh nhin méi

Sub Ch3 AddvView ()
’ Thém mét ¢anh nhin m&i vao Tap dbi tuong Views
Dim viewObjnAsyAcadView
Set wiewObj = ThisDrawing.Views.Add ("Viewl")
End Sub

4.5.2.:Xo0a cac canh' nhin

DPéxoa cic phuong thirc da duoc dit tén, ta sit dung phuong thirc Delete. Phuong
thic Delete,nam ngay bén trong cac dbi tugng View chtr khong phai ¢ cac dbi
tugng,cha. Vi di'sau s€ xod mot canh nhin tir chinh né va tur tap ddi tuong Views
bang cdeh/chi ra tén canh nhin can xoa.

Xoa moét canh nhin tir ban than doi tugng View
ViewObj.Delete

Xoa canh nhin tir tap doi tugng Views

ThisDrawing.Views (“Viewl”) .Delete

' Puong tam (Construction line): 13 mot loai d6i twong cua AutoCAD va thuong dugc ding dé
giup vé cac doi tugng khac duogc chinh xac.
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4.6. Str dung cac khung nhin xép canh nhau

AutoCAD thuong khoi tao mdt ban v&€ moi trong mdt khung nhin c6 kich thude
khong gii han trén toan ving d hoa. Ta c6 thé phan ving do hoa thanh nhiéu
khung nhin khac nhau cung mot lac. Vi du nhu, khi ta tao ra ving quan sat & muc
d6 chi tiét va tong quan mot chi tiét nao d6 thi ta co thé theo ddi duge su thay doi
khi hiéu chinh mét d6i twong nao d6 trong ban v&. Trong timg khung nhin xép canh
nhau, ta c6 thé thuc hién duge céc thao tac sau:

= Phong dai, thiét 1ap ché do bét ludi, hién thi ludi va hién thi biéu tuong hé
toa do nguoi dung (UCS), va hién thi lai cadc canh nhin da dugc dat tén trong
tung khung nhin riéng biét.
* Thuc hién 1énh v€ tir khung nhin nay sang khung nhin khéc
=  Pit tén cdu hinh cho khung nhin dé c6 thé st dung lai sau nay
Vi du sau minh hoa mdt ban v& véi 3 khung nhin xép canli nhau. Du tro' V& ndm &
khung nhin hién hanh. Cac khung nhin lap day toan by yung do hea.vakhong de¢ 1én
nhau.

—
=uw

TR
[ 1.

Khi v& trén mot khung nhin thi cac thay déi s& duoc hién thi ngay 1ap tirc trong cac
khung nhin khéc.

Khung nhin xép canh nhau khac véi cac khung nhin duge sap xép trong khong gian
in. Cac khung nhin trong khong gian in, con dugc goi 1a khung nhin dong, thuong
duoc sir dung dé tao ra bé tri hop 1y cho ban v&. Cac khung nhin dong c6 thé d¢ 1én
nhau va dugc in ra cung mét luc.

4.6.1. Hién thi nhiéu khung nhin xép canh nhau

Ta c6 thé hién thi khung nhin xép canh nhau theo nhiéu kiéu cdu hinh khac nhau.
Viéc hién thi cac khung nhin nhu thé nao phu thude vao so lugng va kich thudc cua
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cac canh nhin ma ta can. Minh hoa sau thé hién cac ki€u cau hinh cac khung nhin
mac dinh:
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4
Dé phén chia khung nhin hién hanh, sir dung phuong thirc Split. Phuong thirc nay
can c¢6 1 tham sd: kiéu cdu hinh ciia ma khung nhin s& dugc phan chia. Dé xac 1ap
cac kiéu c4u hinh, ta sir dung cac hing s sau, twong tng véi cac kiéu cdu hinh mic
dinh nhu da dugc minh hoa ¢ trén: acViewport2Horizontal, acViewport2Vertical,
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acViewport3Left, acViewport3Right, acViewport3Horizontal,
acViewport3Vertical, acViewport3Above, acViewport3Below, hoac acViewport4.

Vi du sau s€ tao ra mot khung nhin méi va sau dé phan chia khung nhin thanh hai
cua sO x€ép ngang.

Phan chia khung nhin thanh 2 cta s6 ngang

Sub SplitAViewport ()
’ Tao khung nhin md&i
Dim vportObj As AcadViewport
Set vportObj = ThisDrawing.Viewports.Add ("TEST VIEWPORT")

’ Phan chia khung nhin thanh 2 ct@ta sd ngang
vportObj.Split acViewport2Horizontal

’ Thiét 1lap vportObj thanh khung nhin hién hanh
ThisDrawing.ActiveViewport = vportObj
End Sub

4.6.2. Chuyén khung nhin hién hanh

Khi khung nhin 14 hién hanh, con tré chudt sé chuyén thanh dang tré v€ va bién cua
khung nhin s€ duoc 1am noi bat.

Dé thiét 1ap mot khung nhin 14 hién hanh, ta'sit ding thugc tinh ActiveViewport.

Ta c6 thé sir dung 1énh duyét qua ca¢ khung nhin hién hanh dé tim ra mot khung
nhin nao dé. Pé lam dugce viée nay;truedc hét phéi‘xac dinh tén c4u hinh khung nhin
c6 chira khung nhin can tim s& ‘dung‘thudc tinh Name. Ngoai ra, néu cau hinh
khung nhin d3 duoc phan chia,” moivkhung'nhhin con trén cdu hinh khung nhin s&
duoc xac dinh thong qua thudc tinh LowerLeftCorner va UpperRightCorner

Thudc tinh LowerLeftCorder vayUpperRightCorner duogc thé hién dua trén vi tri

cﬁ,a khung nhin trén manh*hinh dd hoa. Cac thudc tinh nay dugc dinh nghia nhu sau
(lay céach phan chia thanh 4 khung nhin lam vi du):

0,1 1,1
1 2

.5,.5

00 3 <3 B

Khung nhin 1: LowerLeftCorner = (0, .5), UpperRightCorner = (.5, 1)
Khung nhin 2: LowerLeftCorner = (.5, .5), UpperRightCorner = (1, 1)
Khung nhin 3: LowerLeftCorner = (0, 0), UpperRightCorner = (.5, .5)
Khung nhin 4: LowerLeftCorner = (.5, 0), UpperRightCorner = (1, .5)
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Phan chia khung nhin va duyét qua cac cira s6

Vi du sau ddy s& phan chia khung nhin thanh 4 cira s6, sau d6 s& duyét qua cac
khung nhin trong ban v€ va s€ hién thi tén khung nhin, cung véi goc dudi-trai va
gbc trén-phai ctia cac khung nhin.

Sub Ch3 IteratingViewportWindows ()
’ Tao mdét khung nhin mdéi va dat né la hién hanh
Dim vportObj As AcadViewport
Set vportObj = ThisDrawing.Viewports.Add("TEST VIEWPORT")
ThisDrawing.ActiveViewport = vportObj

’ Chia khung nhin thanh 4 clia sb
vportObj.Split acViewport4

’ Duyét qua céac khung nhin,

' Lam ndi bat tlung khung nhin va hién thi

" toa d6 gdbc trén bén phai va goéc dudi bén trai

’ cua tung khung nhin

Dim vport As AcadViewport

Dim LLCorner As Variant

Dim URCorner As Variant

For Each vport In ThisDrawing.Viewports
ThisDrawing.ActiveViewport & vport
LLCorner = vport.LowerLéeftCorher
URCorner = vport.UpperRight€Corner

MsgBox "Viewport: "g#& Fport.Name & " is now active." &
vbCrLf & "Lewer lefit corner: " &
LLCorner (ON\&W\'y " & LLCorner(l) & vbCrLf &
"Upper pight cOwner: " &
URCornen(0)a& ", "& URCorner (1)

Next vport
End Sub

4.7. Cap nhat dac tinh.hinh hoc trong ctia s6 ban vé

Rét nhiéu thao tic ma ta,thu¢ hién thong qua AutoCAD ActiveX Automation lam
thay d6i nhitng gisduge,hién thi trong ban vé AutoCAD. Khong phai tit ca nhiing
thao tac déu dude, capunhat ngay lap tirc 1én ban vé. Diéu nay gitp cho ta c6 thé thyc
hién m@t vai thay ddi trong ban v& ma khong can phai chd doi dé chuong trinh cap
nhat-dai két qua hién thi sau mdi 1an thay doi. Thay vao do6, ta c6 thé goi tat ca cac
thao tac laiwa sau d6 goi mot 1énh duy nhat dé cap nhat két qua hién thi.

Phuong thiic s& cap nhat két qua hién thi 1a phuong thirc Update va Regen.

Phuong thirc Update cap nhat két qua hién thi cua mot ddi twong don 1é. Phuong
thirc Regen s€ tai tao lai ban v&, tinh toan lai hé toa do man hinh va d¢ phan giai
hién thi cua tat ca cac ddi tugng. Ngoai ra, phuong thirc nay con tao lai chi muc cho
CSDL cuia ban vé& dé tang toc do hién thi va chon dbi tugng.

Cap nhat két qua hién thi cia mét ddi tuong

Vi du sau s€ tao ra mot vong tron, gan cho vong tron mau do, va sau do cap nhat lai
vong tron do sir dung phuong thirc Update dé cho vong tron c6 thé dugc nhin thay
trong AutoCAD.

Sub Ch3 UpdateDisplay ()
Dim circleObj As AcadCircle
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Dim center (0 To 2) As Double

Dim radius As Double

center (0) = 1: center(l) = 1: center(2) = 0
radius = 1

! Tao vong tron va gan mau do

Set circleObj = ThisDrawing.ModelSpace.AddCircle (center,
radius)

circleObj.Color = acRed

’ Cép nhat
circleObj.Update
End Sub

5. Thiét lap lai cac doi tuong hién hanh

Nhitng thay doi dén hau hét cac di twong hién hanh, ching han nhu 16p hién hanh,
kiéu duong thang hién hanh, s& dwoc hién thi ngay lap tirc, Tuyinhién, ¢ling c6 mot
vai d6i twong ma khi ta mudn hién thi nhitng thay d6i thi.nhat thiét'phai thiét lap lai
ddi tuong hién hanh. Nhiing ddi tugng loai nay bao gém kiéu'ehirshién hanh, hé toa
do nguoi dung hién hanh va khung nhin hién hanh. Néu c6 thuc hién thay ddi trén
cac ddi twong nay thi nhét thiét dbi tuong kiéu ndy phai duoc thiét 1ap lai, va sau d6
goi phuong thirc Regen dé lam cho cac thay'ddi co hiéu lue.

Dé thiét 1ap lai cac dbi tuong nays“chiydon, gian' 1a thiét 1ap lai thudc tinh
ActiveTextStyle, ActiveUCS, ActivéViewporticua edc doi tuong da dugc thay doi.

Thiét 1ap lai khung nhin hién hanh

Vi du sau s€ thay doi két qua hién thisludi trong khung nhin hi¢n hanh va sau do
thiét 1ap lai khung nhin d6 lagkhung nhin hién hanh dé hién thi sy thay doi.
Sub Ch3 ResetActiveViewport ()
’ Thiét lap hiénthi-ludi cho khung nhin hién hanh
ThisDrawing.ActiveViewport.GridOn = _
Not | (ThisDrawing.ActiveViewport.GridOn)
' Thiét!lap, lad’ khung nhin hién hanh
ThisDrawing.ActiveViewport = ThisDrawing.ActiveViewport
End Sub

6. .Gan va.lay bién hé thong

Déi tuong Document cung cap phuong thirc SetVariable va GetVariable dé gan va
lay gia tri bién h¢ thong cia AutoCAD.

Gan bién hé thong MIRRTEXT

Vi du sau st dung phuong thire SetVariable dé gan mot s6 nguyén cho bién hé
thong MIRRTEXT, la bién dung dé thiét 1dp cach thirc AutoCAD xtr 1y ky tu khi st
dung 1&énh Mirror.

ThisDrawing.SetVariable “MIRRTEXT”, 0
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7. Vé vai do chinh cac cao

Vi AutoCAD, ta ¢ thé vé v6i dd chinh xac hinh hoc rat cao ma khong can phai
thyc hién nhig phep tinh don diéu. Thong thuong, ta co thé xac dinh chinh xac
diém ma chang can phai biét toa do. Khéng can phai ro1 man hinh ban vé, ta cling
c6 thé thyc hién tinh toan cho ban vé& va hién thi rat nhiéu loai thong tin trang thai
khéc nhau.

Bén thoi diém nay, AutoCAD ActiveX Automation chua cung cip cac phuong thirc
de thuc hién nhitng tinh nang sau trong AutoCAD:

= Thiét lap ludi va bat diém déu.
= Thiét lap bit diém theo dbi tugng

= Xac dinh budc do trén ddi twong hodc phan chia d6i"tuwgngthanh nhiéu
doan.

7.1. Diéu chinh bat diém va lwéi

Ta c6 thé st dung hé théng ludi 1am duong co sé yabat chédo batdiém dé giéi han
di chuyén cta con tro chudt. Bén canh viéc thay déi khoang céeh, ta co thé thay doi
su canh hang cua ludi va ché do bat diém, Ta con c6 thé thay ddi su canh hang,
hoic ta con co thé thiét 1ap dé st dung trong'eac ban'yé dong dang.

7.1.1. Thay ddi goc bat diém va diém\cd'sé

Néu ta cin vé doc theo mot huéng hode, motigoc nao do, ta co thé quay goc bat
diém. Phép quay nay sé rang budchcon tréytheo huéng mai trong khi ché do bat
diém va bat vudng goc dang bat. Trongwi du sau, goc bat diém dugc diéu chinh dé
pht hop vé6i gbc ctia moc neon Vi cach didu chinh nhu thé ndy, ta c6 thé s dung
h¢ thong ludi dé vé cae-dbdituongy goc 30 do.

Goc bit diém mac dinh Goc bit diém di quay

Piém tam cua goc quay bat diém goi 1a diém co sd. Néu ta cin quay dudng giong
clia cac mau td bong, ta c6 the thay doi di€ém nay, nhung thong thuong co toa do 1a
0,0.

Dé quay goc bat diém, ta sir dung thudc tinh SnapRotationAngle. Dé thay doi diém
co s cua goc quay bat diém, st dung thudc tinh SnapBasePoint.

CHU Y Ca hai thudc tinh d&u can phai goi phuang thirc Update dé cap nhéat hién thi trong
AutoCAD
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Thay doi diém cd sé va goc quay bat diém

Vi du sau s€ thay d6i diém co s& thanh (1,1) va goc bét diém thanh 30 do. Hé théng
ludi dugce bat 1én dé ta c6 theé nhin thay dugc nhitng thay doi trén.
Sub Ch3 ChangeSnapBasePoint ()

’ BAt hé thbng ludi trong khung nhin hién hanh
ThisDrawing.ActiveViewport.GridOn = True

’ Thay déi diém co s& thanh 1, 1

Dim newBasePoint (0 To 1) As Double

newBasePoint (0) = 1: newBasePoint(l) = 1
ThisDrawing.ActiveViewport.SnapBasePoint = newBasePoint

' Thay déi géc bdt diém thanh 30 &6 (0.575 radian’s)

Dim rotationAngle As Double

rotationAngle = 0.575
ThisDrawing.ActiveViewport.SnapRotationAngle = rotatienAngle

4

Thiét 14p lai khung nhin hién hanh
ThisDrawing.ActiveViewport = ThisDrawdngsActiveViewport
End Sub

7.2. Str dung ché dé bat vuéng géc

Khi v& duong thang hodc di chuyén mot ddi tuong, tastr dung ché do bat vudng goc
dé gi6i han con tro di chuyén theo true”dng va,truc nam ngang (ché do bat vuong
goc nay phu thudce vao goc bat diénr'hién hanh hogc phu thugce vao h¢ toa do nguoi
dung). Che do bat vudng goc lam viecwoi tat ca cac thao tic ma yéu cau nguoi
dung can phai nhap vao diém thi hai. Ta khong chi str dung ché do bat vudng goc
dé canh theo phwong ding va phuong ngang ma con tao duong song song hoic
ddng dang théng thuong.

Bang cach st dung AutoCAD déyrang budc ché do bat vuong goc, ta co thé vé
nhanh hon. Vi dy, ta cé thé&tadyra hang loat cac duong thang vudng goc vdi nhau
bang cach bat ché dé,bat,yuong goc trude khi bat dau ve. Boi vi tat ca cac dudng
thang déu dugc rang buc theo truc ngang va dimg nén ta van c6 thé v& nhanh hon
nhiéu ma van yéntanila cac duong thang luén vudng goc v6i nhau.

Bat ché do bat vudng goc Tat ché d6 bat vudng géc

Khi ta di chuyén con tré chudt, mot sgi day vo hinh kéo duong th'fmg vao theo truc
ngang va ding, tuy thudc vao truc nao gan con tro chudt nhit. AutoCAD bo qua ché
d6 bt vudng goc trong quan sat phdi canh, hodc khi ta nhap toa d6 thong qua dong
1énh, hodc khi ta thuc hién theo ché do bat d6i tugng nao do.
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pé b@t hqﬁc tat ghé do bét vudng goc, ta sﬂ.: dung thudc tinh OrthoOn. Thgég tinh
nay can so liéu dau vao kiéu Boolean. Gan bang TRUE khi bat va FALSE dé tat.

Bat ché do bat vudng géc trong khung nhin hién hanh
ThisDrawing.ActiveViewport.OrthoOn = True

7.3. Vé dwong tam

Ta c6 thé tao ra cac duong tam kéo dai vo tan theo mot hoac hai phuong. Puong
tam kéo dai vé mot phuong goi 14 tia (ray). Puong tam kéo dai vé ca hai phuong
duoc goi la x1ine. Cac duong tam duoc st dung dé tham khao khi v& cac ddi
tugng khac. Vi dy, ta c6 thé dung dudng tam dé tim tAm ctia mot tamegiac, tao mot
giao diém tam thoi dé st dung trong ché d6 bat ddi twong.

Pudng tam khong anh huong dén téng dién tich ciia ban vé&, va'do do,Kich thude vo
han cua duong tam khong anh hudng dén ché do thu phong hoeac cac diemshin. Ta
c6 thé di chuyén, quay, va sao chép céac duong tam giong nhu cdch ta thuc hién voi
cac ddi twgng khac. Doi lic, ta cing ¢o thé tao cac dudng tam trong"mot 16p riéng,
dé sau d6 lam dong bang hodc tat 16p d6 di trudce ki in.

}

{

budng tam

7.3.1. Tao dudng tam Xline

Buong tam Xline,co thé diroe diat ¢ bat ctr dau trong khong gian 3D va duoc kéo dai
v tan vé ca hai huéng. De tao mot dudng xline, ta st dung phuong thirc
AddXLine. Phuong,thirc nay can tham sé dau vao 1a hai diém, ta c6 thé nhap hoac
lua_chon Hai'@iém dé xac dinh phuong cua duong Xline. Piém dau tién, diém goc,
ddoc xem'la diém giita cua duong xline.
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/ Pudng tam nam ngang

L

- Y
DPudng tam thang ding —

Thém dudng tam
Poan mi vi du sau s& tao mot ddi tuong Xline sir‘dung hai diém.cho trudce 1a (5,0,0)
va (1,1,0).
Sub Ch3 AddxLine ()
Dim xlineObj As AcadXline

Dim basePoint (0 To 2) AsdDouble
Dim directionVec (0 To 2) “As Double

’ Pinh nghia dudng Xline

basePoint (0) = 2#: basePoint (1) = 2#: basePoint(2) = O#
directionVec (0) = 1#: direerionVec(l) = 1#: directionVec(2) =
0#

' Tao dudng'X¥ine trong khdéng gian mé hinh
Set xlineObj = ThisDrawing.ModelSpace.AddXLine
(basePointf, adirectionVec)
ThisDrawing.Application.ZoomAll

End Sub

7.3.2. Truy'van dudng tam Xline

Sau khidda duoe tao ra, ta co thé truy van diém dau tién cua duong xline bﬁng thudc
tinh BasePoint. Piém thir hai dung dé tao duong xline khong duoc luu truc tiép
trong d6itirong. Thay vao d6, ta phai st dung thudc tinh DirectionVector dé lay gia
tri vector chi phuong ctia duong xline.

Truy van dudng tam
Vi du sau dy sé& tim diém co so va vector chi phuong ctia dudng xline vira dugc tao
O trén.

Dim BPoint As Variant
Dim Vector As Variant

Set BPoint = x1lineObj.basePoint
Set Vector x1ineObj.DirectionVector
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7.3.3. Tao tia

Tia 1a mot dudng thing trong khong gian 3D, bit dau tai mot diém da duoc chi ra
trude con dau kia kéo dai vo tan. Khong gidng nhu dudng tam xline, kéo dai theo ca
hai huéng, tia chi kéo dai vé mot hudng. Va do vay, tia s& giup ta giam dugc cam
giac phan manh do qua nhiéu duong xline tao nén.

Ciing la duong tam nén tia khong dugc xét dén trong cac 1énh ¢ lién quan dén viéc
hién thi viung doi tuong.

7.3.4. Truy van tia

Sau khi da dugc tao ra, ta co thé truy van diém dau tién cua tia s dung thudc tinh
BasePoint. Biém thur 2 dung dé tao tia khong duoc luu trong doittrong. Thay vao
do, ta st dung thudc tinh DirectionVector dé lay lai gid tri veetor chi,phuong cua
tia.

Thém, truy van va hiéu chinh d6i tugng Tia

Doan ma vi du sau s€ tao ra mot dbi tuong Tia bang viee dung 2 diém (3,3,0) va
(4,4,0). Sau d6 truy van diém co so hién hanh vaveetor chi‘phuong va hién thi két
qua trong hop thong bao. Sau d6, tién hanh thay,doi veetor chi phuong va hién thi
lai tia.

Sub Ch3 EditRay()
Dim rayObj As AcadRay
Dim basePoint (0 To 2) As Dboukle
Dim secondPoint (0 To 2)4As Double

" X4c dinh tia

basePoint (0) = 3#: basePoint () = 3#: basePoint (2) = 0#

secondPoint (0) = 4#:fsecondPolnt (1) = 44%#: secondPoint (2) = O#

’ Tao tia trong khéngigian md hinh

Set rayObj = ThisDrawing.ModelSpace.AddRay
(basePoint, secondPoint)

ThisDrawingtApplication.ZoomAll

4

Hidn thi céc théng tin cla tia

MsgBox "Thes/base point of the ray is: " & _
rayObj.basePoint (0) & ", " & _
rayObj.basebPoint (1) & ", " & _
rayObj.basePoint (2) & vbCrLf & _

"The directional vector for the ray is: " & _
rayObj.DirectionVector(0) & ", " & _
rayObj.DirectionVector(l) & ", " & _
rayObj.DirectionVector(2), , "Edit Ray"

4

Thay dbi huéng cho tia
Dim newVector (0 To 2) As Double

newVector (0) = -1
newVector(l) = 1
newVector(2) = 0

rayObj.DirectionVector = newVector

ThisDrawing.Regen False

MsgBox "The base point of the ray is: " &
rayObj.basePoint (0) & ", " &
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rayObj.basePoint (1) & ", " & _
rayObj.basePoint (2) & vbCrLf &

"The directional vector for the ray is: " & _
rayObj.DirectionVector(0) & ", " & _
rayObj.DirectionVector(l) & ", " & _
rayObj.DirectionVector(2), , "Edit Ray"

End Sub

7.4. Tinh toan diém va cac gia tri lién quan
Bang cach sir dung cac phuong thirc ¢6 san trong dbi tugng Utility, ta c6 thé nhanh
chong giai cac bai toan hodc dinh vi diém trong ban v&. Nho vao cac phuong thire
trong doi tugng Utility, ta c6 thé thuc hién dugc nhiing viéc sau:
= Tim goc hop ciia mot duong thang va truc X bang cach/str dung phuong
thirc AngleFromAxis
=  Chuyén d6i goc kiéu string sang gia trj kiéu real (deuble) bang cach’str dung
phuong thirc AngleToReal
= Chuyén d6i mot goc tir gia tri real (double) sahg gié trizkiéu string bang cach
sir dung phuong thirc AngleToString
= Chuyén d6i khoang cach tir kiéu string sang kiéu'teal (double) bang cach sir
dung phuong thirc DistanceToReal¢
= Tao bién ki‘éu variant chita mang céac sé,kiéu’sd nguyén (integer), sd thuc
(float),... bang cach sir dung phuong thirc CreateTypedArray.
=  Tim mot diém & mot gdc nam cdeh moét diém cho trudc mot khoang bang
cach st dung phuong thitc PolarPoint
= Tinh tién mot diém tihé toa dd nay sang hé toa do khac bang cach st dung
phuong thirc FranslateCoordinates
= Tim khoang cach gitta hai diém do nguoi dung nhap vao bang cach str dung
phuong thiresGetDistance

Tim khoang cach giira hai diém bang cach sir dung phuong thirc GetDistance

Vi du sauday st dung phuong thirc GetDistance dé iy toa do cac diém va ham
MsgBox dé hién thi két qua tinh toan khoang cach.

Sub€h3 GetDistanceBetweenTwoPoints ()
Dim returnDist As Double

returnDist = ThisDrawing.Utility.GetDistance _
(, "Pick two points.")
MsgBox "The distance between the two points is: " &
returnDist
End Sub

7.5. Tim dién tich

Béng cach sir dung thudc tinh Area, ta co thé tim dién tich cua mot cung tron, hinh
tron, elip, da tuyén c6 st dung bé day nét, da tuyén thong thuong, vung, hoac duong
spline kin trong mat phang.
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Di¢n tich dugc tinh toan thuong khac nhau tuy thudc vao loai ddi tuong ma ta truy
van:

=  Puodng da tuyén kin hoic da giac: déi véi duong da tuyén co bé day, ving
dién tich tinh toan dugc xac dinh theo tim bé rong ciia dudng da tuyén

= Pbi tuong hd nhu duong cong spline hd va dudng da tuyén ho: dién tich
dugc xac dinh nhu 1a khi c6 mot duong thang néi diém dau va diém cudi
cua cac doi tugng ho nay

»  Mién: dién tich dugc xac dinh la ph?m dién tich két hop cuta cac ddi tugng

cAu thanh mién do.
/\j?j /\J ______Dién tich dugc
|; ~__Dbudng da tuyén K @ tinh todn
dudc lua chon \—/7
.

budng polyline hd

Dién tich dugc
tinh toan

budng da tuyén 7
dudc lva chon —

budng da tuyén kin

Dién tich dugc

budng da tuyén tinh toan

dudc lua chon f

Pudng da tuyén co bé day

7.5.1. Xac dinh dién tich ving tu dinh nghia
Ta c6 thé xac dinh dién tich ciia mot vung kin bat ky xeiqc dinh b(}’i cac diém trong
khong gian 2D va 3D do ngudi dung nhép vao. Cac diém nay can phai nam trén
cung mQt mat phang.
Pé xac dinh dién tich ving dua trén cac diém do ngudi ding nhép vao:
= Su dung phuong thirc GetPoint trong vong lap dé cho nguoi dung nhap cac
diém
= Tao dudng da tuyén c6 bé day tir cac diém do ngudi ding nhap vao. St
dung phuong thirc AddLightweightPolyline dé tao dudng da tuyén
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* St dung thudc tinh Area dé xac dinh dién tich cua duong da tuyén vira méi
taora

=  Xoa dudng da tuyén sir dung phuong thirc Erase.

Tinh dién tich tir cac diém do ngudi diing nhap vao

Vi du sau nhic nguoi ding nhap vao 5 diém. Sau d6 ta tao mot duong da tuyén tir
cac diém ndi trén. Sau d6 duong da tuyen sé dugce khép kin, va dién tich cua duong
da tuyen s€ dugc hién thi trong hop thong bao.

Sub Ch3 CalculateDefinedArea ()
Dim pl As Variant
Dim p2 As Variant
Dim p3 As Variant
Dim p4 As Variant
Dim p5 As Variant

’ Nhap vao cac diém
pl = ThisDrawing.Utility.GetPoint
p2 = ThisDrawing.Utility.GetPoint

(, vbCrL£f, & |"Firstgpoint: ")
(p
p3 = ThisDrawing.Utility.GetPoint (p
§e
(p

1, vbCrLE & "Second point: ")
2,/~bCrLf & "Third point: ")
3, \wbCeLf & "™Fourth point: ")
4o vhbCrLf & "Fifth point: ")

ThisDrawing.Utility.GetPoint
p5 = ThisDrawing.Utility.GetPoint

o]
S
Il

' Tao dudng da tuyén 2D tu cac diémsAza nhap
Dim polyObj As AcadLWPolyline
Dim vertices (0 To 9) As Doudble

vertices (0) = pl(0): vertficesyd) = pl(l)
vertices (2) = p2(0): vertices (3) =/p2 (1)
vertices (4) = p3(0): vertices (5) = p3(1)
vertices (6) = p4(0): verticesyl) = p4 (1)
vertices (8) = p5(0): werticesd9) = p5(1)
Set polyObj = dZhisDrawing.ModelSpace.AddLightWeightPolyline

(vertices)
polyObj.Closed = True
ThisDrawing.Application.ZoomAll

’ Tinh dié&n tich dGong da tuyén

MsgBox "TheWarea’defined the by points is " & _

polyObjwArea, »y "Calculate Defined Area"
End®Sub

8. Nhac ngudi dung nhap liéu

Péi twong Utility, ddi twong con cta dbi twgng Document, dinh nghia cac phuong
thirc nhép liéu tr nguoi dung. Cac phuong thirc nhép liéu tir ngudi dung sé hién thi
& dau nhic dong 1énh AutoCAD yéu cau nguoi su dung nhép vao rat nhiéu dang dir
lidu khac nhau. Loai dit liéu tir ngudi dung kiéu nay 1a cach hitu dung nhat dé nhép
cac dir lidu tuong tac nhu hé toa do man hinh, chon cac dé6i tuong, cac gia tri kleu
short-string hodc kiéu s6. Néu ung dung doi hoi phai nhap rat nhiéu lia chon va sb
liéu khac nhau thi ta nén st dung mot hop thoai nhap liéu t6t hon 1a viéc sir dung
timg d4u nhic dong 1énh don 1é nhu vay.

Mbi phuong thirc nhap dir liéu tir ngudi dung déu hiéq thi dau nhéc trén dong 1énh
AutoCAD va tra vé gia tri phu hop voi kiéu gia tri can nhdp vao. Vi du, phuong
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thirc GetString tra vé kiéu string, phuong thirc GetPoint tra vé bién kiéu variant (s&
1a mang c6 ba phan tir kiéu double) va phuong thirc Getlnteger tra vé gia tri kiéu sd
nguyén (integer). Ta con c6 thé kiém soat nhiéu hon nita viéc nhap dir liéu tir nguoi
dung bang cach s dung phuong thirc ImtlahzedUserInput Phuong thtrc nay cho
phép ta diéu khién duoc nhiéu thir hon, chang han nhu céac gia tri NULL (khi nguoi
dl}ng nhén phim ENTER), nhép vao s6 0 hodc gia tri &m, va nhap vao mét doan chir
bat ky.

Pé cho déu nhic chi hién thi trén mot dong riéng, sir dung hang vbCrLf ¢ phia dau
doan chuoi chira dau nhac.

8.1. Phwong thirc GetString

Phuong thitc GetString nhéc nguol dung nhép vao mot chudi. o dong lénh cua
AutoCAD. Phuong thirc ndy can c6 2 tham s. Tham sé dau/diéu khién viéc nhap
dau cach (khoang tring) trong chudi nhap vao. Néu dugc gan 1a 0, khong dwoc nhap
dau cach (khi nhan phim SPACE s& két thiic nhap liéu); néu gn.1a 1, ¢chudi co thé
chira dau cach (nhan phim ENTER sé& két thuc nhép li€u). Tham s thir hai 1a chudi
nham nhic ngudi dung nhap lidu.

Nhap mét chudi tir ngu'di diing trong dong Iénh'‘AutoCAD

Vi du sau hién thi dong nhic “Enter Your Name”, va yéu cau ngudi dung két thuc
nhap liéu khi nhan phim ENTER (dau€4chyciing duge cho phép nhap trong chudi).
Gia trj sau d6 duogc luu trong bién retVal va duoc hién thi thong qua hop thong bao.
Sub Ch3 GetStringFromUser ()
Dim retVal As String
retVal = ThisDrawing.Utility.GetString _
(1, vbCrLf & "Enter your name: ")

MsgBox "The name,entered was: " & retVal
End Sub

Phuong thirc GetString khéng cin phai thuyc hién truéc 16i goi phuwong thirc
InitializeUserInput.

8.2. Phwong thire GetPoint

Phueng thuc GetPoint nhic nguoi dung nhép vao diém trén dong 1énh AutoCAD.
Phuong, thiic nay can c6 2 tham sd, mot 1 diém trude diém can nhap (co thé co) va
mot 1a chubi nhae nguoi dung nhap liéu. Néu c¢6 diém trude do, s& xuat hién duong
ndi tr diém dé véi vi tri con tr6 chudt. Pé diéu khién nhap li€u cia nguoi dung,
phuong thirc ndy co thé thuc hién sau khi thuc hién 10i goi dén phwong thirc
InitializeUserInput.

Nhép diém tir ngudi duing

Vi du sau nhac nguoi dung nhdp vao 2 diém, sau d6 vé mdt duong thang ndi hai
diém nay lai.
Sub Ch3 GetPointsFromUser ()

Dim startPnt As Variant

Dim endPnt As Variant

Dim promptl As String

Dim prompt2 As String
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promptl = vbCrLf & "Enter the start point of the line: "
prompt2 vbCrLf & "Enter the end point of the line: "

14

Chon diém ddu tién khéng c6 diém co s&
startPnt = ThisDrawing.Utility.GetPoint(, promptl)

’ st dung diém da nhdp & trén lam diém co so&

endPnt = ThisDrawing.Utility.GetPoint (startPnt, prompt2)

14

Tao dudng thdng ndi hai diém trén
ThisDrawing.ModelSpace.AddLine startPnt, endPnt
ThisDrawing.Application.ZoomAll

End Sub

8.3. Phwong thirc GetKeyword

Phuong thirc GetKeyword nhic nguoi dung nhap vao tir khoa/6 diu nhae dong 1énh
AutoCAD. Phuong thirc nay chi can c6 mot tham s, 1a chudi.chira noi ding dong
nhéc Iénh. Tur khoa va cac tham s6 dau vao duoc dinhenghia khi thuc/hién 161 goi
phuong thtrc InitializeUserInput.

Nhap tir khoa tir dong Iénh AutoCAD

Vi du sau sé& bt nguoi ding nhap vao mot tir khoa,bang cach thiét 1ap tham sé cho
phuong thtrc InitializeUserInput 1a 1 (nghia laxkhOng ¢ho phép nguoi dung nhap vao
mot gid tri NULL. Tham so0 thir hai thiet 1ap danh'sach cac tir khoa.

Sub Ch3 KeyWord()
Dim keyWord As String
ThisDrawing.UtilityInitializeWserInput 1, "Line Circle Arc"
keyWord = ThisDrawing.Utility.GetKeyword
(vbCrLf & "Enter an option (Line/Circle/Arc): ")
MsgBox keyWord, ,! "GetKeyword Example"
End Sub

Mot kiéu nhac nhap tir khoa than thién hon 1a kiéu cai dat mot gia tri mic dinh néu
nguoi dung nhan phim ENTER (nhap gia tri NULL). Cht y mdt thay d6i nho trong
vi du sau:

Sub Ch3 KeyWord2y()
Dim keyWord As String
ThisDrawing.Utility.InitializeUserInput 0, "Line Circle Arc"
keyWoxrd = ThisDrawing.Utility.GetKeyword
(VbCrLf & "Enter an option (Line/Circle/<Arc>): ")

Lf /keyWord = "" Then keyWord = "Arc"
MsgBox keyWord, , "GetKeyword Example"
End Sub

8.4. Piéu khién qua trinh nhap liéu cia ngwei dung

Ta c6 thé sir dung phuong thirc InitializeUserInput dé dinh nghia céc tir khoéa hoic
han ché kiéu nhap lidu trong cic phuong thirc nhap lidu tir nguoi dung. Céach su
dung va cac tham sd ciing twong ty nhu ham initget trong AutoLISP. Phuong
thirc InitializeUserInput c6 thé dugc sir dung cho cac phuong thirc sau: GetAngle,
GetCorner, GetDistance, Getlnteger, GetKeyword, GetOrientation, GetPoint, and
GetReal. Phuong thire InitializeUserInput khong dugc st dung trong phuong thirc
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GetString. Ta c6 thé str dung phuong thirc Getlnput 14y gia tri kiéu string (tir khoa
hodc mot gia tri bat ky) khi ngudi sir dung khong nhap vao mot gia tri kiéu string.

Phuong thuc InitializeUserInput nhan 2 tham sb. Tham s dau tién 1a mot gia tri
dinh ra lga chon cho phuong thirc ma nguoi dung s€ nhap dir liéu. Tham s6 thir hai
la mot chudi dinh nghia céc tir khoa.

Nhap mat gia tri Integer hodac mot tir khoéa tir dong Iénh AutoCAD
Vi du sau nhic nguoi dung nhap vao mot s6 nguyén duong hodc mét tir khoa:

Sub Ch3 UserInput ()
’ Tham sé diu tién cta InitializeUserInput (6)
’ gidi han viéc nhap cidc sb nguyén duong, khéng am
’ Tham s& tht 2 134 danh sach cac tu khoa
ThisDrawing.Utility.InitializeUserInput 6, "Big#SmallsRegular"

' G&n bién promptStr
Dim promptStr As String
promptStr = vbCrLf & "Enter the size orA(Big/Smally/<Regular>):"

’ Nhap vao mét tu khéa khi dung phuofigy thitc GetInetger sé& gay 1561
' vi thé cén phdi cho phép chuong £rinhWtiép tut va kiém tra

’ théng bao 18i va thiét lap bd xu by 16indé tiép tuc

’ thuc hién khi gdp 16i.

On Error Resume Next

" Gan giad tri do nguoi dung nhidp wao
Dim returnInteger As Integern
returnInteger = ThisDrawing.Utility.GetInteger (promptStr)

’ Kiém tra 16i. Né&u 16i trung,vdi gid tri nhu & dusi
’ thi st dung phuong,thtic GetInput && nhan lai gia
' tri kiéu stringduodytrad vé; trong trudng hop khac,
' st dung gid trdi. cta bién returnInteger
If Err.Descriptioni= "User input is a keyword" Then
Dim xretuxnString As String
returnString = ThisDrawing.Utility.GetInput ()
Bxr.Cleaxr

Else
If returnInteger = 0 Then 'Néu nh&n phim ENTER
returnString = "Regular" ’Gan gid tri mdc dinh
Else 'Néu khoéng,
returnString = returnInteger
St dung gia tri nhip vao
End If
End If
’ Hién thi két qua
MsgBox returnString, , "InitializeUserInput Example"
End Sub

9. Truy xuat dong Iénh cua AutoCAD

Ta c6 thé gii mot 1énh tryc tiép dén dong 1énh AutoCAD bang cach st dung
phuong thitc SendCommand. Phuong thitc SendCommand s& gui mét chudi don
dén dong 1énh AutoCAD. Chudi nay phai chira cac day dii cac tham s theo trinh tu
thuc thi cta 1énh can thuc hién. Dau cach hoic ma ASCII tuong duong véi phim
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ENTER trong chudi twong dwong vé&i viéc nhan phim ENTER trén ban phim.
Khong giong nhu moéi truong AutoLISP, viéc thuc hién phuong thirc
SendCommand ma khong c6 tham s6 1a khong hop 1¢€.

GUi mot Iénh dén dong Iénh AutoCAD

Vi du sau tao mdt vong tron c6 tdm (2,2,0) va ban kinh 1a 4. Sau d6 thyc hién phong
dai lén tat ca ban v€ (I¢nh Zooma11). Chu y rang c6 mot dau cach & cudi moi chuodi
thé hién viéc nhan phim ENTER khi két thuc dong 1énh.
Sub Ch3 SendACommandToAutoCAD ()

ThisDrawing.SendCommand " Circle 2,2,0 4 "

ThisDrawing.SendCommand " zoom a "
End Sub

10. Thao tac khi khong mé ban vé nao

Lac nao AutoCAD ciling khéi dong vai mdt ban vé mdichodac motiban v€ da co. Tuy
nhién, cling cé Iuc ma khong cé ban v€ nao dugc mé*trong suot phien lam viéc cua
AutoCAD.

Néu ta dong tat ca cac ban vé trong giao dién nguoi dung AutoCAD, ta s& chu y
thdy co6 mot vai thay doi trong cira s6 tmg dung, €ac trinh don cé hidu luc dugc
giam thiéu chi con File, View, Window,.va Help. Trong cac trinh don nay, cac lya
chon ciing duoc giam thiéu. Ciing can phai'ehty, rang khong con dong 1énh trong
giao dién cuia AutoCAD.

Twong tu nhu vy, giao tiép ActiveX chi cho phép mét s6 thao tac sau khi khong c6
ban v€ nao dugc mo:

= MO& mot ban vé

» Tao mdt ban vé méi

* Nhip mot ban vé

* Thoat khéi Auto€CAD

Nhimg(thao tac ndy déu co trong tap d6i tugng Documents. Bén canh tip phuong
thirc, va' tHude,tinh kha han ché cua d6i tugng Application, cac phuong thirc va
thiioc tinhytrong tap ddi twgng Documents 14 giao tiép duy nhat c6 hiéu luc khi
khong c6 ban"venao duge mé. Néu thuc hién cac thao tac khac, chang han nhu ¢
tinh triy. cap vao cac lua chon ciia nguoi dung, thi sé phat sinh 16i.

Ta st dung thudc tinh Count trong tip ddi twong Documents dé kiém tra xem
AutoCAD c6 6 trang thai khong c6 ban v& nao khong. Néu Documents . Count=0
c6 nghia 13 AutoCAD ¢ trang thai khong c¢6 ban v& nao. Néu
Documents.Count>0 thi c6 nghia la da co it nhat mot ban v& dugc mo.

Can phai dac biét luu y rﬁng trong VBA, ddi tuong ThisDrawing khong dugc dinh
nghia khi AutoCAD & trang thai khong c6 ban v& nao. P6 1a do dbi tuwong
ThisDrawing tham chiéu dén ban v& hién hanh va do vay khi ¢ trang théi khong
¢6 ban v& nao ma thi viée ¢d géng thuc hién 101 goi dén mot Macro nao do st dung
d6i twong ThisDrawing s& lam phat sinh 1i khi chay chwong trinh (161 run-time).
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Pé tranh 16i ndy, ta st dung mot ham VBA 1a GetObject dé tao két ndi voi
AutoCAD khi khong c6 ban vé nao dugc mé.

11. Nhap vao cac dinh dang khac

Ta c6 thé nhdp cac ban v& hodc hinh anh cua cac ing dung khic bang cach thyc
hién qué trinh mo theo mot dinh dang nao d6. AutoCAD c6 thé xtr Iy mot s6 dang
thirc chuyén ddi cac tép DXF, SAT, BMP, va PostScript. Trong tit ca cac phién ban
AutoCAD, ta déu c6 thé thuc hién qua trinh nhdp mot tép nao do bang cach thuc
hién phuong thirc Import. Phuong thirc nay can c6 3 tham s6 dau vao: tén cua tép
can nhép, diém chén vao ban v&, va hé sb ty 1¢ khi chén vao ban vé& hién.hanh.

12. Xuat sang cac dinh dang khac

Khi can sir dung ban v& AutoCAD trong cac chuong trinh khéc, ta c6,thé chuyén
d6i ban v& sang mot dinh dang khac sir dung phuong thirc ExportaPhueng thirc nay
s& xuat ban v& AutoCAD sang cac dinh dang WMESSAT, DXFE, DWF hoac BMP.
Phuong thirc Export nhan 3 tham s dau vao: tén etia tép moi can tao, phan mo rong
cua tép mai, va tap cac ddi tuong dugc lya chon dé xuadt (neu can).

Khi xuét sang cac dinh dang WMF, SATthodc BMP thi tdp lua chon phai khac
rong. Tap lwa chon ndy s& xac dinh rd_ddi trong nao'sé duoc xuat sang dinh dang
khac. Néu khong lya chon ddi tuongsao, s¢ ¢hang co gi dugc xut ra ngoai ca va sé
mac phai 16i di s6 khong hop 16.

Khi xuét sang cac dinh dang EPS va DXFj ta khong thé chon duoc tap dbi tuong.
Toan b ban ve€ s€ dugc ty dong xuat sang cac dinh dang nay.

Xuat ban vé sang dinh.dang DXF.va nhap ngugc lai

Vi du sau s€ tao ra mot hinh tron trong ban v€ hién hanh, sau d6 dugc xuét ra tep
DXFExport. DXF. Ti€p theo, chuong trinh s&¢ m¢é mot ban vé méi va nhap lai tép
vira Xuét.

Sub Ch3 ImportingAndExporting ()
' Tao mét ‘dudng tron
Dim circleObj As AcadCircle
Dim, centerPt (0 To 2) As Double
Dim vadius As Double
centerPt (0) = 2: centerPt(l) = 2: centerPt(2) = 0
radius = 1
Set circleObj = ThisDrawing.ModelSpace.AddCircle
(centerPt, radius)
ThisDrawing.Application.ZoomAll

! Tao mdt tdp dbi tuong rdng
Dim sset As AcadSelectionSet
Set sset = ThisDrawing.SelectionSets.Add ("NEWSSET")

' Xuhdt ban vé& hién tai thanh tép chi dinh tu trudc.
Dim exportTép As String

exportTép = "C:\AutoCAD\DXFExprt"
ThisDrawing.Export exportTép, "DXF", sset
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’ M& ban vé moi
ThisDrawing.Application.Documents.Add "acad.dwt"

’ X4c dinh tép can nhap vao

Dim importTép As String

Dim insertPoint (0 To 2) As Double

Dim scalefactor As Double

importTép = "C:\AutoCAD\DXFExprt.dxf"

insertPoint (0) = 0: insertPoint(l) = 0: insertPoint (2) = 0
scalefactor = 2#

’ Nhap vao
ThisDrawing.Import importTép, insertPoint, scalefactor

ThisDrawing.Application.ZoomAll
End Sub

L
&
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TAO VA HIEU CHINH THUC
THE AutoCAD

,4#/,:1
. I')

Trong chwong nay 4

Ta c6 thé tao rat nhiéu ddi tuong khac nhau, tir » Tao doi tugng
nhimg d6i tuong don gian nhu dudng thiang va = Hiéu chinh doi tugng
duong tron dén nhimg dbi tuong phtic tap hon nhur = SIf dung Ldp, Mau séc va

Kiéu dudng

. . . » Thém van ban vao ban
thé thém cac doi tugng vao khong gian mo hinh su vé

duong cong, elip va ving t6 mau. Nhin chung, ta c6

dung phuong thic Add. Ngoai ra, ta ciing c6 thé
thém cac d6i tuong trong khong gian in hay trong

mot khoi.

Sau khi da duge tao ra, ta ¢ thé thay ddi thuoc tinh
16p, mau sic va kiéu duong cta dbi tuong d6. Ngoai

ra, ta ciing c6 thé thém ky tu dé ghi cht cho ban vé.
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1. Tao doi tucng

Mic du c6 rat nhiéu cach khac nhau dé tao mot dbi tuong dd hoa trong AutoCAD,
nhung ActiveX Automation chi ¢c6 mot phuong thirc thire dé tao d6i tuong cho mdi
ddi tuong. Chéng han nhu trong AutoCAD, c¢6 4 cach khac nhau dé tao mot duong
tron: (1) xac dinh tdm va ban kinh, (2) xac dinh 2 diém 1a duong kinh, (3) x4c dinh
3 diém nam trén chu vi dudng tron, (4) xac dinh hai duong tiép tuyén va ban kinh.
Tuy nhién, trong ActiveX Automation chi c6 mdt cach duy nhat dé tao dudng tron,
do6 1a cach sur dung 2 gid tri tam va ban kinh.

CHU Y: Céc phudng thirc tao ddi tugng trong VB va VBA duing CreateObject hodc Dim Vi
tlr khéa New chi dugc sir dung dé tao mdi d6i tugng Application trong AutoCAD;, T4t ca cac
déi tugng khac cla AutoCAD phai dudc tao théng qua phudng . thi'c Add hoac
Add<Object> co trong giao ti€p AutoCAD.

1.1. Xac dinh déi twong bao dong’

Tat ca cac d6i tuong QS hoa déu dugc tao trong tap dbivturong ModelSpacQ (khoéng
gian mo hinh), tdp do6i twong PaperSpace (khonggian in) hode trong doi tuong
Block (khoi).

Tap dbi tuong ModelSpace tra vé théng qua thudc tinhyModelSpace va tap dbi
tugng PaperSpace tra vé thong qua thudc tinhiPaperSpace.

C6 thé tham chiéu tryc tiép nhimng dbi tuong nay hodc co thé thong qua bién tur dinh
nghia. D& tham chiéu truc tiép, tatde dbifuong voi toan bo ciu tric phan nhanh. Vi
du nhu khi tao méot doi tuong line'trong khong gian mo hinh, ta sir dung dong Iénh
sau:

Set 1lineObj = ThisDrawing.ModelSpace.AddLine (startPoint,endPoint)

Dé tham chiéu dbi tugng théng qua bién ty dinh nghia, ta s& dinh nghia bién co kiéu
12 AcadModelSpace va AcadPaperSpace, sau d6 gan bién nay voi ban veé hién hanh
thich hop. Vi du sau, s&.dinh nghia hai bién va gan cho khéng gian mé hinh va
khong gian in hi¢nshanhs

Dim moSpace AsyAcadModelSpace

Dim paSpace As AcadPaperSpace

SetmmoSpace = ThisDrawing.ModelSpace
Set paSpace ThisDrawing.PaperSpace

Il

Cau 1énh sau sé thém dbi twong line vao khong gian mé hinh thong qua bién tu dinh
nghia:

Set lineObj = moSpace.AddLine (startPoint,endPoint)

' Déi twong bao dpng (Container Object): 1 d6i tugng chita cac ddi tugng khac, va cac dbi tuong
nay c6 thé dugc luu trir hodc thao d& ngay trong thoi gian thuc thi chuong trinh. Khai niém nay
nguoc voi khai niém déi twong bao tinh (composition), ciing chira cac ddi twong khac, nhung
nhitng ddi twgng nay lai ¢ dinh trong qua trinh dich va thuc thi chuong trinh. — Nguon Wikipedia.
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1.2. Tao dworng thang — déi twong line

Dbi twong Line 1a dbi twong co ban nhét trong AutoCAD. Ta c6 thé tao rat nhiéu
loai dwong thing khac nhau: duong thing don hodc nhiéu doan thing co hoic
khong bao gdm doan cong. Nhin chung, ta c6 thé v& cac dudng thang bang cach
nhép vao toa dd cua cac diém. Kiéu duong mac dinh 1a CONTINUOUS, 1a duong
lién, nhung ciing c6 rat nhiéu kiéu dudng khac nhau st dung dau chim hodc dau
gach dut nét.

Dé tao mot dudng thing, ta st dung mot trong nhirg phuong thic sau:

AddLine Tao dudng thing di qua hai diém.

AddLightweightPolyline Tao duong da tuyén 2D c6 bé day tu.danh sach dinh
cua no.

AddMLine Tao duong thang nét doi.

AddPolyline Tao dudng da tuyén 2D hodc 3D.

DPéi tugng Line va MLine tao ra trong hé toa dontoam cuc (World Coordinate
System-WCS). Con cac d6i tuong Polyline va LightweightRolyline tao ra trong hé
toa do dia phuong (Object Coordinate System4OCS)."Dé c6 thém thong tin vé hé
toa 46 OSC, xem thém muc “Chuyén truc toa do “trang 219

Tao doi tu'gng Polyline

Vi du sau str dung phuong thirc AddLightweightPolyline dé tao mot duong da tuyén
c6 hai doan thang str dung hé toa.do 2D(2,4), (4,2) va (6,4).

Sub Ch4 AddLightWeightPolyline()
Dim plineObj As AcadLWPolyline
Dim points (0 To 5) As Double

’ Pinh nghia tod dbd 2D.cua duong da tuyén
points (0) = 2 points.(l) = 4
points (2) 4% polnts (3) 2
points (4) 6.: points (5) 4

[Nl

' Tao @6i tugng LightweightPolyline trong khéng gian mé hinh
Set_plineObj“= ThisDrawing.ModelSpace.
AddLightWeightPolyline (points)
ThisDrawing.Application.ZoomAll
End) Sub

1.3. Tao déi twong cong

Ta co thé tao rat nhiéu loai di twong duong cong khac nhau trong AutoCAD, bao
gom duong cong spline, hinh tron, cung tron, elip. Tét ca cac ddi twong dudng cong
déu duoc tao trong mit phang XY cua hé toa do toan cuc hién hanh.

Pé tao mot dudng cong, ta co thé sir dung mot trong nhitng phwong thirc sau:

AddArc Tao mdt cung tron khi cho trude tam, ban kinh, goc bat dau va goc
két thuc.
AddCircle Tao duong tron khi cho trudce tam va ban kinh.
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AddEllipse Tao hinh Ellipse khi cho trudc tam, mot diém trén truc chinh va ti sb
ban kinh.

AddSpline Tao duong cong NURBS (nonuniform rational B-spline — duong
cong B-spline hitu ti khong déu) bac hai hodc bac ba.

Tao dodi tugng Spline

Vi du sau tao mot duong Spline trong khong gian m6 hinh st dung ba diém (0,0,0),
(5,5,0) va (10,0,0). Pudng Spline c6 tiép tuyén dau va cubi 1a (0.5,0.5,0.0).

Sub Ch4 CreateSpline()
' Tao dbi tuong Spline trong khéng gian mé hinh
' Khai bdo bién cin thiét
Dim splineObj As AcadSpline
Dim noOfPoints As Integer
Dim startTan (0 To 2) As Double
Dim endTan (0 To 2) As Double
Dim fitPoints (0 To 8) As Double

’ Pinh nghia bién
noOfPoints = 3

startTan(0) = 0.5: startTan(l) = 0.5:astartTan(2) = 0
endTan (0) = 0.5: endTan(l) = 0.5%.endTan(2) = 0
fitPoints (0) = 1: fitPoints(l) = 19 fitPoints (2) 0
fitPoints (3) = 5: fitPoints (4)y= 5% €itPdints(5) = 0
fitPoints (6) = 10: fitPointsy(7) = 0: fitPoints(8) = 0

’ Tao dbéi tuong spline
Set splineObj = ThisPrawing.ModelSpace.AddSpline
(fitPoints, startTan, endTan)
ZoomAll
End Sub

Dé ¢ thém thong tingwé ddivtuwong Spline, xem thém vé ddi tuong Spline va phuong
thirc AddSpline trong'tartigu “ActiveX and VBA Reference”.

1.4. Tao doi tong'diém

Péi tuong Point'ddi kh1 cling rat hiru dung, 9h§ng han nhu dé tao mot nut hodc 1a
mot diém tham chiéu.dé tir o6 ta tién hanh bat di€ém hoac thuc hién 1énh Offset. Ta
cungico thé tao ki€u cho doi twgng Point va thiét 1ap kich thude twong doi so voi
man hinh hodc theo kich thudc tuyét doi.

1.4.1.'Piéu chinh kiéu hién thj ciia ddi tu'ong Point

Bién hé théng PDMODE va PDSIZE diéu khién kiéu hién thi cia déi tuong Point. Gia
tri cua PDMODE 1a 0, 2, 3 va 4 quy dinh cach v€ qua mdt diém con gia tri 1 nghia la

khong hién thi gi ca.
JF X |

0 1 2 3 4

Cong cac gia tri 32, 64, 96 (quy dinh hinh v& bao quanh diém) voi cac gia tri trude
s€ tao ra rat nhiéu loai ky hi¢u diém khac nhau:
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Bién PDSIZE diéu khién kich thudc cua ky higu diém, trix khi gi4 triPDMODE 1a 0
va 1. Khi gia tri PDSIZE bang 0 thi diém s& c6 kich thuge 5% 'so voicchiéu cao cua
Vflpg do hoa. Gia tri PDSIZE duong ‘sé xac dinh kich thuéc tuyét doi cta’ky hi¢u
diém, con gia tri am s& xdc dinh phan tram so voi kich 'thude, khung nhin. Kich
thudce cua tat ca cac diem déu duogc tinh toan lai moi khitai tao lai ban veé.
Sau khi thay d6i gia tri PDMODE va PDSIZE, hifihtdang ctia ky hi¢u diém s& thay
doi sau khi ban v€ duoc tai tao lai.
Pé thiét 1ap gia tri cho bién PDMODE4yva PDSIZE, ta st dung phuong thirc
SetVariable.

Tao ddi tuwong Point va thay doi kiéd hién thi

Poan mi sau s& tao mot doi tugng,Point trong khong gian moé hinh & toa do (5,5,0),
va sau d6 cap nhat lai gia tri biecn PDMODE va PDSIZE.
Sub Ch4 CreatePoint ()

Dim pointObj As AcadPoint
Dim location (0 To,2) As, Double

! X4c dinh viltri diém

location (0) = 5%s:.slocation(l) = 5#: location(2) = 0#

' Tao diém méi

Set _pointOkj‘= ThisDrawing.ModelSpace.AddPoint (location)
ThisDrawing.SetVariable "PDMODE", 34
ThisDrawing.SetVariable "PDSIZE", 1

Z.QomALd
End Sub

1.5. Tao vung t6 dac

Ta c6 thé tao mot hinh tam giac hodc tir giac rdi sau do to cho ving d6. Dé c6 hiéu
qua nhanh hon, ta nén tao doi twong khi da tat bién h¢ thong FILLMODE va sau do
bat bién FILLMODE khi da vé xong.
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Vung to
dac

Khi tao hinh tur gidc dugc t6 dac, trinh tu céac diém thtr 3 va 4 s& x4c dinh hinh dang
cudi cung. So sanh 2 vi du sau:

1 2 1 2

3 4 4 3
Dé tao ving duogc to dic, ta sit dung phuong thirc Addsélid.
Tao doi tu'gng to dac

Poan ma vi du sau tao hinh tir giac t6 dac trong khong gian md hinh st dung hé toa
do sau (0,0,0), (5,0,0), (5,8,0) va (0,8,0).
Sub Ch4 CreateSolid()

Dim so0lidObj As AcadSolid
Dim pointl (0 To 2) As Double

Dim point2 (0 To 2) As{Doubleée
Dim point3(0 To 2) As Double
Dim point4 (0 To 2) As Double

! X4c dinh vung témdac

pointl (0) =w0#: pointl (1) = O#: pointl (2) = O#
point2 (0) =\5#agppoint2l) = 0#: point2(2) = 0O#
point3(0) = 5#: peint3 (1) = 8#: point3(2) = O#
point4 (0) =p0#s pointd (1) = 8#: pointd (2) = O#

' Tao déi tuong trong khéng gian mé hinh
Set solidObj = ThisDrawing.ModelSpace.AddSolid
(pointl, point2, point3, point4)
ZoomATll
End Sub

1.6. Tao'mién

Mién la khu vuc bao kin duge tao tir cac dbi tuong khép kin goi 1a cac vong kin.
Vong kin 1a mot dudng cong hodc chudi duong cong xac dinh mot vung trén mit
phang co dudng bao khong cit nhau. Vong kin co thé 1a sy két hop giita cac dbi
tuong Line, Lightweight, Polyline, Circle, Arc, Elliptical arc (cung elip), Spline, 3D
face, Trace va Solid. Cac ddi tuong cau thanh vong kin phai la (101 tuong khép kin
hodc tao thanh ving khép kin bang cach sir dung chung diém cubi cung vé6i cac ddi
tugng khac. Tat ca nhitng ddi twong nay phai dong phang (ndm trén ciing mot mat

phang).
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Khong thé tao thanh mién néu dudng cong hd c6 giao diém & bén trong.

Céac d6i tuong nhu duong 3DPolyline va mit 1udi co thé duoc chuyén thanh mién
sau khi tién hanh bung cac ddi tugng. Mién ciing khong thé duoc ciu thanh tir
nhitng d6i tuong giao cit nhau tao thanh vung kin, ching han nhu cic cung tron
giao nhau hodc cac dudng cong giao nhau.

Céc vong kin tao thanh mién phai dugc dinh nghia ¢ dang mang d6i tuong.

Ngoai ra, ta cling c6 thé tao ving t6 mau hodc tao bong cho mien va co thé tinh toan
mot sO thude tinh nhu dién tinh hay mé men quén tinh ctid mién do6. Ta cling co thé
tao cac hinh dang khéc nhau, sau d6 chon cac doi tuong/do de tao micns

De tao mién, ta sir dung phuong thirc AddRegionsPhuong thife'nay s€ tao ra mot
mién mai mg v6i moi vong kin ¢6 trong mang duong, cong dau vao. AutoCAD s¢
chuyén céc ddi twong Polyline 2D hodc 3D ddng,phangithanh cac mién riéng biét,
sau do s€ chuyén cac ddi tuong Polyline,ALine ya €urvetao thanh vong kin dong
phang Néu c6 nhiéu hon hai duong ceng sttdung cung mot diém dau thi s& tao
mién c¢6 hinh dang bat ky. Chinh vi 1§ do nayamaumot s6 mién chi duge thyc sy tao
ra khi str dung phuong thirc AddRegions Nén st dung bién variant dé luu méang
mién vira méi tao duoc.

Pé xac dinh téng s6 ddi tuong Region da tao duoc, ta st dung hai ham VBA la
UBound va LBound. Vi du sausminh hoa ¢ach sir dung ham nay:

UBound (objRegions) - IBound(ebjRegions) + 1

Trong d6 bién objRegion I8 bién variant chira gia tri tra vé khi goi phuong thirc
AddRegion. Phuong thircnay s€ tinh tong s6 mién da dugc tao ra.

Tao mot mién don gian
Vi du sau tae.mién t'mdt hinh tron.

Sdb Ch4 CreateRegion ()
"UTaemmang chtta bién cua mién.
Dim curves (0 To 0) As AcadCircle
Tao vong tron dé lam bién cho mién.
Dim center (0 To 2) As Double
Dim radius As Double

center (0) = 2
center (1) = 2
center(2) = 0
radius = 5#
Set curves (0) = ThisDrawing.ModelSpace.AddCircle
(center, radius)
’ Tao mién
Dim regionObj As Variant
regionObj = ThisDrawing.ModelSpace.AddRegion (curves)
ZoomAll
End Sub
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1.6.1. Tao mién phirc hgp

Ta c6 thé tao mién phirc hop bang cach trir, ndi hodc tim giao cia cac mién hodc ddi
tugng 3DSolid. Sau do, ta c6 thé tién hanh dap ndi hoic dap ndi theo dudng sinh dé
tao nén cac ddi twong dic phirc tap hon. Dé tao mién phirc hop, ta st dung phuong
thirc Boolean.

Néu mudn trir mot mién ra khoi mot mién khac, ta goi phuong thitc Boolean tir
mién dau tién, 14 mién ma ta mudn bi trir di mot phan. Vi du nhu dé tinh dién tich
rai tham cho san nha, ta tién hanh goi phuong thirc Boolean tur dbi tuong chua
duong bao ngoai cua san nha va s dung cdc dién tich khong can rai tham 1am tham
s6 cho phuong thirc Boolean, ching han nhu dién tich c6t quay hang.

Tao mién phirc hgp

Sub Ch4 CreateCompositeRegions ()

’ Tao hai vong trdon, mdt biéu dién san nha,

' moét biéu dién cdt nha & gitta san nha.

Dim RoomObjects (0 To 1) As AcadCircle

Dim center (0 To 2) As Double

Dim radius As Double

center (0) 4

center (1) = 4

center(2) = 0

radius = 2#

Set RoomObjects (0) = ThisDmawingtiModelSpace.
AddCircle (center, &£adius)

radius = 1#

Set RoomObjects(l) =4ThisDrawing.ModelSpace.
AddCircle (center,, radius)

’ Tao vung méi tu hai vong tron

Dim regions As Variant

regions = ThisDrawing.ModelSpace.AddRegion (RoomObjects)

’ Sao chép m+én Mao céc bién chita mién dé dé& st dung

Dim RoundRoom@bip As) AcadRegion

Dim PillarObji\As AcadRegion

If regionsi(Q) .Axea > regions(l) .Area Then
' (The first region is the room
et RoundRoomObj = regions (0)
SetyPillarObj = regions (1)

Else
, The first region is the pillar
Set PillarObj = regions (0)
Set RoundRoomObj = regions (1)
End If
'Ubat mau phong la dé va cdét la xanh luc lam
RoundRoomObj.Color = acRed
PillarObj.Color = acCyan
ZoomAll
' Tru dién tich cét khoéi dién tich san
’ dé xé&c dinh dién tich rai tham thuc
RoundRoomObj.Boolean acSubtraction, PillarObj
’ St dung thudc tinh Area dé tinh dién tich rai tham
MsgBox "The carpet area is: " & RoundRoomOb7j.Area
End Sub

Tinh dién tich ciia mién duoc tao thanh thong qua thudc tinh Area.
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D¢ ndi cac mién lai voi nhau, ta goi phuong thicc Boolean va st dung hang so
acUnion thay vi st dung hang sO acSubtraction. D€ tim phan giao cua hai mién,
ta st dung hang s0 acIntersection.

Vi du sau minh hoa cach thirc noi hai mién véi nhau:

N
\_/
[ ]

Mién dugc chon Két qua - Mién phuc hgp

Vi du sau minh hoa phan giao ctia 3 mién:

- -

Mién dugc chon Két qua

1.7. Tao ving té mau

Vung t6 mau 1a ving dic biét tfong'ban vé'dudc to dic theo cac mau co san.

Khi muén tao ving t6 mau, ta khong €an phai xac dinh trudc ving can t6. Trudc
hét, can phai tao doi tuong Hatch. Sau do ta s€ xac dinh vong khép kin, 1a duong
bién ngoai cung nhat ctia vung to'mau. Sau do ta c6 thé tiép tuc chon bat ky vong
khép kin nao c6 trong viing t6 mau.

1.7.1. Tao doitwong Hatch

Khi tae-ddi tugng Hateh, can phai xac dinh loai mau t6, tén mau to va thudc tinh
lién két' voivbién'. Khi da tao xong ddi twong Hatch, ta khong thé thay ddi thude
tinh lién ket dugc nira.

Dé tag doituongiHatch, ta sir dung phuong thirc AddHatch.

1.7.2. Lién két viing t6 mau

Ta c6 thé tao ving t6 mau lién két hodc khong lién két. Ving t6 miu lién két ludn
duoc lién két voi duong bién va duoc cap nhat mdi khi thay doi duong bién. Con
ving t6 mau khong lién két thi lai khong phu thudc vao duong bién.

Thudc tinh lién két chi dugc thiét 1ap sau khi da tao vung to mau. Va mét khi vung
t6 mau duogc tao roi, ta ¢ thé bo kich hoat thudc tinh lién két, nhung khong thé kich
hoat lién két lai mot 1an nixa.

" Thudc tinh nay cho phép ving t6 c6 thay d6i hay khong khi duong bién cta n6 bi thay dbi.
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Pé tao ving t6 mau lién két, ta gan tham so Associativity trong phuong thuc
AddHatch 1a TrRue. Dé tao ving t6 miu khong lién két, ta gin tham sd
Associativity trong phuong thitc AddHatch 1a FALSE.

1.7.3. Gan kiéu va tén mau to

AutoCAD cung cip miu t6 dic va hon 50 miu t6 theo chuan khac. Cac loai mau to
dung dé 1am noi bat mot yéu td hodc mot vung nao do trong ban v€. Vi du nhu mau
t6 c6 thé giup phan biét cac phan ctia mot dbi twong 3D hodc thé hién cac loai vat
lidu cAu thanh nén mot ddi twong nao do.

Ta c6 thé sir dung mau té ¢ trong AutoCAD hodc tir mot mau to & thu vién ngoai.
Dé xem cic mau to co trong AutoCAD, xem thém phan phu Iyé¢ E “Standard
Libraries” trong tai liéu “AutoCAD Command Reference”.

bé xac dinh mdt mau t6, can phai nhap vao loai va tén mau t6 khi tae, doi tuong
Hatch. Loai mau t6 xac dinh noi s€ tra tén mau t6. Khi #hap\loai mau t0, can st
dung mdt trong nhitng hang s6 sau:

acHatchPatternTypePredefined

Chon tén mau to dinh nghia trong tép acad pat.
acHatchPatternTypeUserDefined

Xéc dinh mau duong thang stdungkiéu duong hién hanh.
acHatchPatternTypeCustomDefined

Chon tén mau to tir tépwPA T'khac.
Khi nhap vao tén miu to, cAn phai S& dung tén co6 trong loai mau t6 da xac dinh
trude.
1.7.4. Xac dinh dudng bién viing t6 mau

Sau khi da tao ddi tugng,Hatch, ta c6 thé thém vao dudng bién ving t6 mau. Pudng
bién c6 thé 1a sy kétthop™cua mot trong cac doi tugng sau: Line, Arc, Circle,
2DPolyline, Ellipse, Splin¢ va Region.

Puong bao-ngoai daum tién duoc thém vao phai la duong bao ngoai cung nhat, xac
dinh"gi6i than ngoai cung cia ving dugc t6 mau. Dé thém vao dudng bién ngoai
cung, tassur dung phuong thirc AppendOuterLoop.

Khi d@xac dinh duong bién ngoai cling, ta ¢ thé tiép tuc thém vao cac duong bién
trong st dung phuong thirc AppendInnerLoop.

Buong bién trong xac dinh vung ¢6 lap bén trong ving to mau. Cach thac xir ly
vung ¢ lap trong doi tugng Hatch phu thudce vao thuge tinh HatchStyle. Thudc tinh
HatchStyle dugc thiét lap theo mot trong nhiing di€u kién sau:
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Pinh nghia cac loai HatchStyle

Loai HatchStyle PDiéukién Mota

//7 Normal Day la loai HatchStyle chuén. Lua chon nay thuc hién to
mau ti bén ngoai vao bén trong. Néu AutoCAD gdp
mot dudng bién trong thi sé tét Iva chon t6 mau cho
/ dén khi gdp mét dudng bién trong khac nifa thi lua
/- chon t6 mau sé dugc bét lai. Day la thiét 1dp mac dinh
cho thudc tinh HatchStyle.

ARG

Outer Chi t6 mau phan dién tich ngoai cungnhat. Lua chon
nay ciing ti€n hanh t6 mau tir béA ngoaiwao, nhung khi
gdp mét dudng bién trong lua chon t6 mauysé tat va
khong bat lai nira.

Ignore Bd qua tat ca cac déigng biénitrong.

Sau khi d3 duoc dinh nghia, ving 6 mau can phai'dugc danh gia trudc khi hién thi
su dung phuong thic Evaluate.

1.7.5. Tao doi tucng Hatch

Vi du sau tao mot ving t6 mamlién két trong khong gian mo hinh. Sau khi di tao
ving t0 mau, ta tién'hanh ‘thay déirkich thudc cta vong tron lién két véi ving to
mau d6, khi d6 ving td mamsétrr dong thay doi cho phu hop véi kich thude vong
tron hién tai.

Sub Ch4 CreateHatch ()
Dim hatchObjAs AcadHatch
DimgpatternName As String
Dim PatternType As Long
DimybAssociativity As Boolean
®pink aghia vung td mau
patternName = "ANSI31"
PatternType = 0
bAssociativity = True

! Tao dbi tuong vung té mlu lién két

Set hatchObj = ThisDrawing.ModelSpace.AddHatch
(PatternType, patternName, bAssociativity)

’ Tao dudong bién ngoai la vong tron

Dim outerLoop (0 To 0) As AcadEntity

Dim center (0 To 2) As Double

Dim radius As Double

center(0) = 3: center(l) = 3: center(2) =0
radius = 1
Set outerLoop(0) = ThisDrawing.ModelSpace.
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AddCircle (center, radius)

’ Thém dudng bién ngoai va hién thi vung té mau
hatchObj.AppendOuterLoop (outerLoop)
hatchObj.Evaluate
ThisDrawing.Regen True

End Sub

2. Hiéu chinh doi tucgng

Dé hiéu chinh mot ddi twong, ta sir dung cac phuong thirc va thudc tinh gan lién voi
doi tugng do. Néu tien hanh hi¢u chinh cac thudc tinh truc quan ctua doi tugng do
hoa thi can phai st dung phuong thirc Update dé v€ lai cac doi tugng'trén man hinh.

Phén nay s& mé ta cach hiéu chinh cac ddi tuong 2D.

2.1. Hiéu chinh cac déi twong phi dé hoa

Bén canh cac d6i tugng dd hoa, trong AutoCAD con“eé cac dbi twonig phi do hoa
Iwu trit trong tép ban v&. Nhiing d6i tuong nay c6 ta€ dung'métaning vai chirc ning
cia ddi tuong, ching han nhu cic dbi t@ongy Blocky Layer, Group, va
DimensionStyle. Trong hau hét cac truong hop;ita thudng dat tén khi tao moi cac
dbi twong nay va sau d6 cé thé doi tén doituong.\Tén s& dugc luu trong bang ky
hiéu. Khi da xac dinh tén cua ctia doi tugng, ta’cé théitham chiéu dén dbi twong va
cac dir liéu lién quan cua dbi tuong teéng bang kywhiéu.

2.1.1. Thanh loc do6i tuong phi do'hoa

Ta c6 thé thanh loc cac ddi tuong khi'ehung khong sir dung hodc khong dugc tham
chiéu trong ban v& bét ctr lic.nao trong qua trinh soan thao ban v&. Qu4 trinh thanh
loc s& lam giam kich-thude cuasban v&. Khong thé thanh loc cac ddi twong dang
duoc tham chiéu boi caeddi tuong khac, chang han nhu cac tép chtra phong c6 thé
dugc tham chiéu trong kiéu ¢hit, 16p duoc tham chiéu boi cac d6i twong trong 16p
do.

Ta sir dung phuong thizc PurgeAll dé thanh loc ban vé.

Thanh locban vé
ThisDrawing.BurgeAll

2.1.2,P3i tén ddi tuong

Khi ban v€ ngay cang trd nén phuc tap, can phai doi tén cac doi tuong de gitt y
nghia cta tén do hodc tranh tranh chap tén doi tugng véi cac ban v€ khac vira maoi
dugc chen trong ban veé chinh.

Ta c6 thé tha}y ddi tén cua bat ky déiqtu:(_)'ng nao ngoai trr t€n mac dinh cua
AutoCAD, chang han nhu /ayer 0 hoac kie¢u duong CONTINUOUS.

Tén c6 thé dai khoang 255 ky tu. Ngoai chit va chir sd, tén co thé chua cac khoang
tring (AutoCAD sé& x6a cac khoang tring xuit hién ¢ ngay phia trudc va phia sau
tén) va cac ky tu dac bi¢t khong su dung trong Microsoft Windows va AutoCAD
vo1 muc dich khéac. Céc ky ty dac biét khong s dung duoc bao gém d4u 16n hon,
bé hon (< >), ddu gach chéo (/\), ddu ngodc kép (), ddu hai cham (:), ddu chim
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phay (;), diu chim hoi (?), dau phay (,), dau sao (*), ddu gach dung (), ddu bang
(=), dau nhdy (). Ngoai ra, ta cling khong dugc s dung cac ky tu dic bi¢t ctua
phong chit Unicode.
Str dung thudc tinh Name dé d6i tén mot ddi tuong.
Poi tén Iép
Vi du sau tao mot 16p co tén 1a “NewLayer” va sau d6 doi tén thanh “MyLayer”.
Sub Ch4 RenamingLayer ()

’ Tao mbi 1op

Dim layerObj As Acadlayer

Set layerObj = ThisDrawing.Layers.Add ("NewLayer")

' pbdi tén 1loép

layerObj.Name = "MyLayer"
End Sub

2.2. Chon déi twong

Tap lua chon 1a mgt nhom ddi tugng AutoCAD dugc Xt ly nhu mot doi tuong don
nhat. Tap lua chon c6 thé chi chtra mot dbi tuong, hoic co thé ¢hira nhom ddi tuong
phuc tap hon, chfmg han nhu tép cac ddi tuongrcd cing mot mau hodc thudc cung
mot 16p.

Qua trinh dinh nghia tp lua chon gém hai'budc. Thir nhét, phai tao mot tap lua
chon m&i va sau d6 thém vao tap ddi tuongiSelectionSets. Sau do ta co thé thao tac
trén tap lya chon véi cac ddi tuongMayta can Xir 1y

2.2.1. Tao tap lua chon

Pé tao tap lua chon, ta st dung phuongsthirc Add. Phuong thirc nay chi can mot
tham s0 1a tén cua tap lua chon.

Tao mot tap lua chon rong
Vi du sau tao mot tap lua,chon maoi.

Sub Ch4 CreateSelectionSet ()
Dim selectionSetl As AcadSelectionSet
Set selectidonSetl = ThisDrawing.SelectionSets.
Add ("NewSelectionSet")
End Sub

2.2.2,. Thém doi tugng vao tap lua chon

Ta ¢6 thé thém céc doi tugng vao trong tap lya chon hién hanh bfmg cach su dung
mdt trong nhitng phuong thirc sau:

AddItems Thém mot hoac nhiéu d6i tuong vao trong mdt tap lya chon dugc
chi dinh
Select Lua chon cac d6i twong va thém vao trong tap lua chon hién hanh.

Ta c6 thé chon tat ca cac ddi tuong, cac d6i tuong bén trong va cat
ngang qua mot hinh chir nhat, cac ddi trong bén trong va cit
ngang qua hinh da giac, tat ca cac d6i twong cat ngang qua hang
rao, di twong vira méi tao, dbi twong trong tip lua chon vira méi
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tao, dbi tuong bén trong mot ctra s6, ddi tuong bén trong hinh da
giac.

SelectAtPoint Chon cac ddi twong di qua mot diém va thém vao tap lwa chon
hién hanh.

SelectByPolygon  Chon céac dbi twong bén trong hang rao va thém vao tap lua chon
hién hanh.

SelectOnScreen  Nhic nguoi dung chon dbi twong trén man hinh va thém vao tap
Ivra chon hién hanh.

Thém do6i tugng vao tap lua chon

Vi du sau nhic nguoi dung chon ddi tuong, sau doé thém céc doi tuong dugc chon
vao tap lya chon. Cudi cung tién hanh thay d6i mau cua,doi tuong trong tap lua
chon sang mau xanh.

Sub Ch4 AddToASelectionSet ()
’ Tao tap d6i tuong moi
Dim sset As AcadSelectionSet
Set sset = ThisDrawing.SelectionSets.Add("SsS1")
’ Nhdc ngudi dung chon dbi tudng dé&ythém Wéo tap lwa chon
’ pé& két thtc viéc chon dbéi tuengs nhén phim ENTER.
sset.SelectOnScreen
’ Duyét qua tdp luwa chon va gan maw _d6i tuong 1a mau xanh
Dim entry As AcadEntity
For Each entry In sset
entry.Color =“acBlue
entry.Update
Next entry
End Sub

2.2.3. Loc tap luva chon

Ta c6 thé gi61 han tapiluasehon bang cac thudc tinh, chang han nhu mau sic hodc
bang loai d6i tugng sir durg bo loc. Vi du nhu ta chi can sao chép nhiig ddi tugng
mau dortrong ban mach'dién hodc cac ddi tugng thudc mot 16p nao do.

CHU ¥: BG6 loc ¢hi nhan dién mau va kiéu dudng cla chinh ddi tugng chir khéng phai 1a
mau,vakiéu dudng gan cho I8p chira déi tugng do.

bPé st dung duoc co cAu loc, can phai xac dinh kiéu bo loc va dit liéu duoc loc.
Kiéu bd loc 1a mot loai ma dung dé xac dinh xem bd loc nao s& duoc sir dung.
AutoCAD ActiveX Automation st dung nhém ma DXF dé xac dinh kiéu bo loc.
Danh sach dudi day thé hién mot sd kiéu bo loc thong dung, danh sach déy du tham
khao thém trong tai li¢u “AutoCAD DXF Reference’.

104 | Chuong 4: Tao va hiéu chinh thuc thé AutoCAD



Ma DXF cuia mot so bo loc thong dung

M3 DXF  Kiéu bd loc

0 Loai ddi tugng (kiéu String)
Chang han nhu “Line”, “Circle”, “Arc”,...

2 Tén d6i tugng (ki€u String)

Bang tén clia named object.

8 Tén I8p (ki€u String)
Vi du nhu “Layer 0”.

60 Tinh nhin thdy cta déi tugng (kiéu Integer)
S dung 0=nhin thay (visible), 1=an (invisible)

62 S& mau (kiéu Integer)
Gia tri chi s6 mau bién thién tir 0 dén 256.
S6 0 nghia la mau BYBLOCK (theo mau.khdi).'SG.256 nghia la mau BYLAYER
(theo mau I8p). Gia tri am comnghiana I8p. da bi tat.

67 Trong khéng gian md hinh/khdng gianin (ki€u Integer)
SU dung 0 hodc bd qua = khdéng gian'mo hinh,
1= khéng gian in.

Vi du sau minh hoa nhiéu b8 loc khac nhau.
Chi thém nhitng d6i tuong kiéu Text vao tap lya chon:

FilterType = 0
FilterData = pMTEXT"
sset.SelectOnSereen’FilterType, FilterData

Chi.thém fihitng d6i‘twong kiéu Line vao tap lya chon:

FilterType 0
FilterData = "LINE"
sset.SelectOnScreen FilterType, FilterData

Chi thém nhitng d6i twong thudc 16p FLOORY vao tap lya chon:

FilterType = 8
FilterData = "FLOOR9"
sset.SelectOnScreen FilterType, FilterData

Chi thém nhiing ddi tuong c6 mau do vao tap lua chon:

Filter Type = 62
Filter Data = 5
sset.SelectOnScreen FilterType, FilterData
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2.2.4. GG bo doi tugng ra khoi tap lua chon

Sau khi tao tap lya chon, ta c6 thé g0 mot s6 ddi tuong hoac tat ca cac ddi tuong ra
khoi tap lya chon d6. Chang han ta c6 thé chon toan bd mot nhom dbi tuong day
dac va go bo mot s6 dbi tuong nao do chi dé lai nhitng déi tugng ma ta can thém
vao trong tap lya chon.

Str dung cac phuong thirc sau dé g& bo ddi twong ra khéi tap lua chon:

Removeltems Phuong thitc Removeltems g& bo mot hodc mot vai ddi tuong khoi
tap lua chon. Cac doi tugng bi g& bo van con ton tai nhung chung
khong nam trong tap Iya chon nira.

Clear Phuong thuc Clear sé lam r5ng tap lua chon. Tép lua chon van ton
tai nhung khong chira bat ky d6i twong nao. Cac ddi twong datimg &
trong tap lua chon van con ton tai nhung khéng con nam trong tap
lIva chon nira.

Erase Phuong thirc Erase s¢€ xoa tat ca cac dbi tuong co trong tap lya chon.
Tap lya chon vin con ton tai nhungs/khong chira bat ky ddi tuong
nao. Cac dbi tuong di timg nam trong,tap lya,chon sé khong con ton
tai nira.

Delete Phuong thirc Delete x6a tip.lua chon va tat ca cac dbi tuong nam
trong tap lwa chon d6. Tat.ca cae’ddi twong trong tap lua chon va ca
ban than tap lya chon&é khong con ton tai nita sau khi goi phuong
thuc Delete.

2.3. Sao chép ddi twong

Ta c6 thé sao chép mot hoac nhiéu doi tugng bén trong ban vé hién hanh. Lénh
Offset tao dbi tugng moi nam cch ddi twong da chon mot khoang nhét dinh. Lénh
Mirror tao anh d6i ximgreuia ddi trong qua mot truc. Lénh Array tao hang loat ban
sao theo mau hinh chit nhat heie theo hinh tron.

CHU Y: Khong thé thuc hién cac phuong thic trinh bay & dudi day khi dong thdi duyét
qua tap,doi tugng."Phéppduyét sé thuc hién cac thao tac chi doc trong khi nhitng phuong
thirc nay laisthuc hiénrcac thao tac doc-ghi. Can phai thuc hién phép duyét qua tap doi
tugngitrudc khi'goi nhitng phuang thirc nay.

2.3.1. Sao chép doi tugng & cung mot vi tri

Dé sao chép mot dbi tuong, ta sir dung phuong thirc Copy cua chinh dbi twong do.
Phuong thirc nay tao mot ban sao cua dbi tugng. Poi tuong tra vé cla phuong thirc
1a d6i tugng mdi duoc tao thanh, co vi tri tring véi vi tri cia dbi twong gdc.

2.3.2. Sao chép nhiéu doi tugng hoac sao chép vao ban vé khac

Pé sao chep nhiéu ddi tuong, ta str dung phuong thirc CopyObjects hodc tao mang
dbi twong dé sau do6 sir dung phuong thirc Copy. Dé sao chép cac dbi tuong trong
mot tap lya chon, ta duyét qua tap lga chon va luu céc ddi tuong trong mdt mang.
Sau d6 duyét qua mang nay va sao chép timg ddi tuong mot va luu vao mot mang
th hai.
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Sao chép nhiéu doi tugng

Vi du sau tao hai vong tron va sir dung phuong thirc CopyObjects dé tao ban sao
cua cac vong tron.

Sub Ch4 CopyCircleObjects ()
Dim ACADApp As AcadApplication
Dim DOCl As AcadDocument
Dim circleObjl As AcadCircle
Dim circleObj2 As AcadCircle
Dim circleObjlCopy As AcadCircle
Dim circleObj2Copy As AcadCircle
Dim centerPoint (0 To 2) As Double
Dim radiusl As Double
Dim radius2 As Double
Dim radiuslCopy As Double
Dim radius2Copy As Double
Dim objCollection (0 To 1) As Object
Dim retObjects As Variant

’ Pinh nghia vong tron

centerPoint (0) = 0: centerPoint(l) =& 0: centerPoint (2) = 0
radiusl = 5#: radius2 = 7#

radiuslCopy = 1#: radius2Copy =24

' Liy dbi tuong Application €@hésthéng
Set ACADApp = GetObject (, #MMAutoCAD.Application")

" Tao ban vé mdoi
Set DOC1l = ACADApp.Documents.Add

’ Thém hai vong tron vao kan vé

Set circleObjl = DOCIl.ModelSpace.AddCircle
(centerPoint, Wradiusl)

Set circleObj2 ="DOCIluModelSpace.AddCircle
(centerPoint,nradius?)

ZoomAll

' Chuyénf'sang dang thich hgp véi phuong thic CopyObjects
Set objCeollection(0) = circleObjl
Set objCollection (1) circleObj2

’ 8ao chép dbéi tuong va lay lai mang dbi tuong méi
¥etObjects = DOCl.CopyObjects (objCollection)

n Liy dbi tuong méi tao va gan cac thudc tinh moi
Set circleObjlCopy = retObjects (0)
Set circleObj2Copy = retObjects (1)
circleObjlCopy.radius = radiuslCopy
circleObjlCopy.Color = acRed
circleObj2Copy.radius = radius2Copy
circleObj2Copy.Color = acRed
ZoomAll

End Sub
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2.3.3. Offset doi tucng

Offset m@t ddi tuong s€ tao m('fi mot d6i tuong déng dang va nam cach mot khoang
so voi doi tuwong goc. Ta cé thé Offset cac doi tugng nhu Arc, Circle, Ellipse, Line,
Lightweight polyline, Polyline, Spline va Xline.

Dé Offset mot dbi tuong, ta st dung phuong thie Offset ¢6 trong mdi d6i tuong do.

Tham s6 dau vao duy nhéit 1a khoang cach dé Offset ddi twong. Néu khoang cach
nay c6 gia tri am, AutoCAD sé& xu ly theo cach tuong tu nhu tao ra c6 dudng cong
“nhé hon” (nghia 14, d6i v6i cung tron s& Offset vé phia c¢6 ban kinh nhé hon). Néu
“nho hon” khong c6 ¥ nghia thi AutoCAD sé& Offset vé phia ¢ toa d6 X, Y, Z nho
hon. ‘Né'u khoang cach Offset khong hop 1€ thi s& phat sinh 16i (chGastrong gia tri
trad ve).

Offset dutng da tuyén

Dbi v6i nhidu d6i tuong, két qua cua thao tac'nay sé taorthanh mot dudng cong moi
(co the khong cuing loai voi duong cong bamydau). Vi du nhu khi offset mot duong
Ellipse s€ tao thanh mot duong Sphinendo 1a do déi1 tugng két qua khong théa man
phuong trinh cua duong Ellipsemén AutoCAD sé tu chuyén doi sang mot dang doi
tugng khac thich hop. Trong mot so truong hop thi két qua cua phuong thirc Offset
c6 thé lai 1a mot vai duong cong. Chinhyvi 1€ nay, phuong thirc Offset s€ tra vé mot
doi tuong mdi hodc mang doi'tugng chira trong bien kiéu variant.
Offset dudng da tuyén
Vi du sau tao mot duong, Lightweight polyline va sau d6 Offset dbi tuong Polyline.
Puong Polyline méi tao,co mau do.
Sub Ch4 OffsetRolyline ()

' Tao dudng.,Polyline

Dim plineObj As AcadLWPolyline
Dim, points (0 To 11) As Double

points«(0) = 1: points(l) =1
points (2) = 1: points(3) 2
podnts (4) = 2: points(5) = 2
points (6) = 3: points(7) = 2
points(8) = 4: points(9) = 4
points (10) = 4: points(1ll) = 1

Set plineObj = ThisDrawing.ModelSpace.
AddLightWeightPolyline (points)
plineObj.Closed = True
ZoomAll
" Offset dudng polyline
Dim offsetObj As Variant
offsetObj = plineObj.0ffset (0.25)
offsetOb]j (0) .Color = acRed
ZoomAll
End Sub
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2.3.4. Lay doi xirng doi tugng

Lénh Mirror tao mdt ban sao doi xng cla ddbi tuong géc quanh mdt duong truc bét
ky. Ta c6 c6 the lay doi xtrng tat ca cac doi tugng trong ban ve.

Pé lay dbi ximg, ta sir dung phuong thirc Mirror c6 trong mdi déi twgng. Khong
giong nhu 1énh Mirror trong AutoCAD, phuong thire ndy tao anh doi xtimg doi
tugng va gilt nguyén doi tugng goc (b€ xo6a doi tuong goc, ta su dung phuong thure
Erase).

Phuong thirc nay can tham s6 d4u vao 13 hai gia tri toa 6. Hai gié tri toa do nay xac
dinh diém dau va diém cubi cua truc d6i xing. Trong khong gian 3D, duong thang
nay dinh huéng mat phang ddi ximg vuéng goc voi mat phang XY.cua hé toa do
nguoi dung (UCS).

Q_}-{J___ |' \ f’l// S l\'\k}_:_/__l/l B N ! u______&;}:_____:;{__—_____}
DaGi tugng dugc chon Truc d6i xrng baoirtugng da 1ay doi xng

Pé quan ly tinh dbi xing cua ddi twong kiéh Textyta sir)dung bién hé théng
MIRRTEXT. Mic dinh, bién MIRRTEXT c6 gia trisla 1 (bat), c6 nghia 1a dbi twong
kiéu Text van duoc iy ddi xtimg nhu cac’déi twongikhac. Khi bién MIRRTEXT ¢
gia tri 0 (tat), cac ddi tuong kiéu Text s&wkhong dugc ldy ddi xing. Ta sir dung
phuong thirc GetVeriable va SetVariable dé 13y vajgan gia trj cho bién MIRRTEXT.

R3 [ R3
ANAN—> +12v ver+ <F—AAN 12V AN
10K MOT 10K
Trudc khi ldy doi xirng Sau khi 13y d6i x(ing Sau khi 1dy d6i xiing
(MIRTEXT = 1) (MIRTEXT = 0)

Ta ciing c6 thé 1iy ddi Xang d6i‘tuong Viewport trong khong gian in va thao tac nay
khong anh huéng dén eac @i'tuong va canh nhin trong khong gian mé hinh.

Lay doi xirng doi tu'ong Polyline quanh mot truc
Vi du sauggaeumot dof trong Lineweight polyline va 1dy d6i xtmng qua mot truc. Dbi
tuong maéitao thanh s€ dugc gan mau do.
Sub“€Ch4 Mirro#Polyline ()
! Tao dbi tuong polyline

Dim plineObj As AcadLWPolyline
Dim points (0 To 11) As Double

points (0) = 1: points(l) =1
points(2) = 1: points(3) = 2
points(4) = 2: points(5) = 2
points (6) = 3: points(7) = 2
points(8) = 4: points(9) = 4
points (10) = 4: points(1ll) = 1

Set plineObj = ThisDrawing.ModelSpace.
AddLightWeightPolyline (points)
plineObj.Closed = True

ZoomAll

! Xac dinh truc d6i xtng

Dim pointl (0 To 2) As Double
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Dim point2(0 To 2) As Double
pointl(0) = 0: pointl(l) = 4.25: pointl(2) = 0
point2 (0) = 4: point2(1l) = 4.25: point2(2) =0
' LAy dbi xung dbi tuong polyline
Dim mirrorObj As AcadLWPolyline
Set mirrorObj = plineObj.Mirror (pointl, point2)
mirrorObj.Color = acRed
ZoomAll

End Sub

2.3.5. Nhan ban doi tugng

Ta co thé nhan ban déi tugng theo dang cuc hodc dang chir nhat. Véi dang cuec, can
nim duoc sb luong cin nhan ban, va gia tri goc dé nhan dbi tuongsVéindang chir
nhat, thi phai nim duoc s6 luong va khoang cach giira cac hang, cét:

4 / ‘ /Nhén ban dang cuc / / / —— Nhan ban dang chir nhat
“";‘” ﬁ raras

b

— Dai tugng gdc

2.3.5.1. Nhin bdn dang cuc

Ta c6 thé nhan ban tit ca cac loailddi tuohg trong ban ve. Pé nhan ban dang cuc, ta
st dung phuong thire ArrayPolar ¢¢ trong doi tugng. Phuong thirc nay cén phai
nhap vao 3 thong s6: s6 ddi twong cin tao, goc dé nhan ban va diém tam. S6 ddi
tugng phai 1a s6 nguyén duong 16n hon 1. Go6c nhan ban phai c6 don vi 1a radian,
v6i gia tri dwong nghia-la nhén ban theo chiéu nguoc chiéu kim déng ho, con gia tri
am 1a theo chiéu kim'domigyhdy.con néu gia tri goc bang 0 thi chuong trinh s& phat
sinh 16i. Piém tdm la m§t mang chira 3 s6 kiéu double, thé hién toa d6 3D trong hé
toa do toan cuc (WCS)cua diém tam.

AutoCAD sé& xdc dinfikhoang cach tir diém tdm nhan ban dén diém tham chiéu cia
ddi tuong géc. Diém tham chiéu dugc st dung phu thudc vao loai ddi tuong.
Auto€AD sé& sir dung tdm cua hinh tron hodc cung tron, diém chén ctia mot khoi,
diém bat.dau. cua doi tuong Text, mot dau cua duong théng hodc ddi tugng Trace.

Phuong thitc nay khong hd trg Iya chon Rotate While Copying (xoay khi dang nhan
ban) cualénh ArRrAY trong AutoCAD.

Nhan ban dang cuc

Vi dy sau tao mot vong tron, sau d6 thuc hién nhin ban dang cuc dé tao thanh 4 d6i
tuong voi goc nhan ban 1a 180 d xung quanh diém tam 1a (4, 4, 0).

Sub Ch4 ArrayingACircle()
’ Tao vong tron
Dim circleObj As AcadCircle
Dim center (0 To 2) As Double
Dim radius As Double
center (0) = 2#: center(l) = 2#: center (2) = 0#
radius = 1
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Set circleObj = ThisDrawing.ModelSpace.
AddCircle (center, radius)

ZoomAll

’ Pinh nghia tham s& nhan ban dang cuc

Dim noOfObjects As Integer

Dim angleToFill As Double

Dim basePnt (0 To 2) As Double

noOfObjects = 4

angleToFill 3.14 7 180 degrees

basePnt (0) = 4#: basePnt(l) = 4#: basePnt(2) = 0#

’ Thuc hién nhan ban 4d6i tuong

Dim retObj As Variant

retObj = circleObj.ArrayPolar
(noOfObjects, angleToFill, basePnt)

ZoomAll

End Sub

2.3.5.2. Nhéin bdn dang chii nht

Pé nhan ban ddi twong theo dang chit nhat 2D hoidc 3D, ta sir dungsphuong thirc
ArrayRectangular ¢ trong mdi d6i twong. Phuong thirc naysean. phai nhap vao cac
tham s6: s6 hang, sd cot, khoang cach giita cac hang,\khoangicach gitra cac cot. Khi
nhan ban 3D can phai nhap thém gia tri: s6 ting'va khoang cach giita cac tang.

Nhan ban dang chit nhat thuc hién biang oéch sao’chép cac ddi tugng trong tap lua
chon mot so lan thich hop. Vi vay néusta,chi'cé mot'hang thi can phai nhap vao
nhiéu hon mot ¢ft va nguoc lai.

DPéi tuong géc duogc gia dinh la ¢'gdc dudi bén trai, cac ddi tuong nhan ban s€ duogc
phat sinh vé phia goc trén bén phai. Néu khoang cach giita cac hang 1a sb 4m thi cac
hang s& duoc phat sinh xudng phia dudi, con néu khoang cach giira cac cot 1a sb 4m
thi cac cgt s€ dugc phat sinh vé phia bén trai.

AutoCAD thyc hién nhan ban dang chit nhat theo mot duong co so xac dinh nho
vao goc quay bét diém hién‘hank. Mic dinh goc nay c6 gia tri 1a 0 nén cac hang va
cot s& vudng goc tuong Gmg v6i truc X va truc Y cta ban vé. Ta c6 thé thay ddi gia
tri ciia goc nay,d€mhamban dang chir nhat voi goc quay bang cach thay doi goc
quay bét diém b:‘?lng mot gia tri khac 0. Pé lam duoc diéu nay, ta st dung thudce tinh
SnapRotatienAngle:

Nhan ban dang chit nhat
Vi dusau tao vong tron va thyc hién nhan ban dang chir nhat thanh 5 hang va 5 cdt.

Sub Ch4 ArrayRectangularExample ()
’ Tao vong tron
Dim circleObj As AcadCircle
Dim center (0 To 2) As Double
Dim radius As Double
center (0) = 2#: center(l) = 2#: center(2) = 0#
radius = 0.5
Set circleObj = ThisDrawing.ModelSpace.
AddCircle (center, radius)
ZoomAll
! X4c dinh céc théng sb
Dim numberOfRows As Long
Dim numberOfColumns As Long
Dim numberOfLevels As Long
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Dim distanceBwtnRows As Double
Dim distanceBwtnColumns As Double
Dim distanceBwtnLevels As Double
numberOfRows = 5
numberOfColumns = 5
numberOfLevels = 2
distanceBwtnRows = 1
distanceBwtnColumns = 1
distanceBwtnLevels = 1
" Thuc hién nhadn ban
Dim retObj As Variant
retObj = circleObj.ArrayRectangular _
(numberOfRows, numberOfColumns, numberOfLevels,
distanceBwtnRows, distanceBwtnColumns, distanceBwtnlLevels)
ZoomAll
End Sub

2.4. Di chuyén déi twong

Ta c6 thé di chuyén ddi twong doc theo vector ndo déy4na khong lamsthay d6i chiéu
va kich thudc cia doi tugng. Ngoai ra ta cling cdsthé xeayedoitirong quanh mot
diém co dinh.

2.4.1. Di chuyén ddi tugng

Ta c6 thé di chuyén tit ca cac loai dbistwong frong ban v& va cac d6i twong tham
chiéu co thudc tinh theo mot vector dinh trude.

Dé di chuyén dbi tuong, ta sir.dung phtong thirc Move ¢ trong mdi dbi tugng.
Phuong thirc nay can phai nhap.vaoitoa do hai diem. Hai diém nay xac dinh vector
chuyén vi, 1a vector xac dinh khoang caeh,va hudng di chuyén doi tuong.

O)
~ 1 N '
N N
2
Chondéi tugng Déi tugng dugc chon va 2 diém DGi tugng da di chuyén

Di‘chuyénvong tron
Vi du'sau tao mdt vong tron va di chuyén vong tron nay 2 don vi doc theo truc X.

Sub Ch4MoveCircle ()
'’ Tao vong tron
Dim circleObj As AcadCircle
Dim center (0 To 2) As Double
Dim radius As Double
center (0) = 2#: center(l) = 2#: center (2) = 0#
radius = 0.5
Set circleObj = ThisDrawing.ModelSpace.
AddCircle (center, radius)
ZoomAll
’ Pinh nghia cac diém clua vector chuyén vi.
Dim pointl (0 To 2) As Double
Dim point2 (0 To 2) As Double
pointl (0) = 0: pointl(l) = 0: pointl(2) = 0

112 | Chuong 4: Tao va hiéu chinh thuc thé AutoCAD



point2(0) = 2: point2(1l) = 0: point2(2) = 0
' Di chuyén vong tron
circleObj.Move pointl, point2
circleObj.Update

End Sub

2.4.2. Quay doi tucng

Ta c6 thé quay tat ca cac ddi twong trong ban v& va cac ddi tuong tham chiéu c6
thudc tinh.

Pé quay mot dbi tugng, ta st dung phuong thirc Rotate co trong timg déi tugng.
Phuong thirc nay can nhap vao hai tham so 1a tdm quay va goc quay. Tam quay la
mang chura 3 s0 kiéu double. Goc quay c6 gia tri tinh bang radian.

Da6i tugng dugc chon GOc quay Da6i tugng da quay

Quay ddi tuong Polyline quanh mét diém
Vi du sau tao duong Polyline khép kifi va quay 45,d6 quanh diém tam (4, 4.25, 0).

Sub Ch4 RotatePolyline()
' Tao dbi tugng polgline
Dim plineObj As AcadLWPolyline
Dim points (0 To 11) As Double

points (0) = 1: poamts (l) =72
points (2) L. pointsy3) 3
points (4) ='2points(5) = 3
points (6) = 3: points(7) = 3
points (8) @wmd :points(9) = 4
points (LO). = 4: points(1ll) = 2

Set plineObj, = ThisDrawing.ModelSpace.
AddLightWeightPolyline (points)

plineQbj.Closed = True
ZoomATll
‘v Xac dinh cac tham sb
Dim bas@Point (0 To 2) As Double
Dim rotationAngle As Double
basePoint (0) = 4: basePoint(l) = 4.25: basePoint(2) = 0
rotationAngle = 0.7853981 ' 45 degrees
' Quay dbéi tuong polyline
plineObj.Rotate basePoint, rotationAngle
plineObj.Update

End Sub

2.5. X6a déi twong

Ta c6 thé x6a timg ddi twong bang cach sir dung phuong thirc Delete.

CHU Y Céc tap ddi tugng trong ActiveX Automation déu cd phucong thirc Delete nhu d3
dudc dinh nghia trong thu vién ki€u. Tuy nhién, khdng dugc xda mdt s6 tap ddi tugng nhu
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tap ddi tugng ModelSpace, Layers va Dictionaries. Néu c6 xda cac tap ddi tugng nay thi
AutoCAD sé phat sinh I0i.

Xo6a doi tugng
Vi du sau tao dbi twong Lightweight polyline va sau d6 x6a ddi tuong nay.

Sub Ch4 DeletePolyline()
’ Tao d6i tuong polyline
Dim lwpolyObj As AcadLWPolyline
Dim vertices (0 To 5) As Double
vertices (0) = vertices (1) 4
vertices (2) vertices (3) 2
vertices (4) = vertices (5) = 4
Set lwpolyObj ThisDrawing.ModelSpace.

AddLightWeightPolyline (vertices)

ZoomAll
' Xba dbi tuong polyline
lwpolyObj.Delete
ThisDrawing.Regen acActiveViewport

End Sub

2:
4:
6:

2.6. Co dan doéi twong

Ta c6 thé co dan mot doi tugng bang cachistr dung mot diém co s va chiéu dai,
dung d¢ xac dinh h¢ so ty 1€ dua trén don vi hién hanh,cua ban vé. Ta c6 thé co dan
tat ca cac doi tugng trong ban ve, va cé cac doi twgng tham chiéu co6 thude tinh.

Dé co dan mot ddi tuong, ta sitdungphuong thirc ScaleEntity c6 trong mdi ddi
tuong. Phuong thirc nay co dad d6éi twong,bang nhau theo cac phuong X, Y va Z;
nhan cac tham s ddu vao 1a diém co's¢ trong qua trinh co dan va hé sd ty 1&. Piém
co sO la mang chua 3 gia tri kiéu doublerBa sb nay thé hién toa do 3D trong h¢ toa
dd toan cuc xac dinh.diém bt dau co dan dbi tuong. He sb ty 1€ 1a hé s6 dé co dan
d6i tuong. Tét ca cac kieh,thuge ctia ddi twong déu dugc nhin vaoi hé s ty 18 nay.
Hé s6 ty 1& 16n hon 1 s& phdngto ddi twong, con néu tir 0 dén 1 thi s& thu nho ddi
tuong. Néu hé $6 ty/1&mhéhon hoac béng 0, AutoCAD s€ phat sinh 16i.

f'-/)’_ _ _--\\'\

l: )
N

Hé S5ty I

O]

Hé sGity lé = 0.5
Co dan ddi tu'gng Polyline

Vi du sau tao duong Polyline khép kin va co din ddi twong v6i hé s ty 18 bang 0.5.

Sub Ch4 ScalePolyline()
' Tao db6i tuong Polyline
Dim plineObj As AcadLWPolyline

Dim points (0 To 11) As Double
points(0) = 1: points(l) = 2
points(2) = 1: points(3) = 3
points(4) = 2: points(5) = 3
points (6) = 3: points(7) 3
points (8) = 4: points(9) = 4
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points (10) = 4: points(1ll) = 2
Set plineObj = ThisDrawing.ModelSpace.
AddLightWeightPolyline (points)

plineObj.Closed = True
ZoomAll
! X&c dinh cac théng sb
Dim basePoint (0 To 2) As Double
Dim scalefactor As Double
basePoint (0) = 4: basePoint(l) = 4.25: basePoint(2) = 0
scalefactor = 0.5
' Co dan dbi tugng Polyline
plineObj.ScaleEntity basePoint, scalefactor
plineOb7j.Update

End Sub

2.7. Bién déi déi twong

Ta c6 thé di chuyén, co din hodc quay mot ddi twong bang each st dung’phuong
thirc TransformBy v&i mot ma tran 4x4.

Bang sau minh hoa céu hinh ciia ma tran, trong d6/R=quay.(Rotation) va T=Tinh
tién (Translation):

Cau hinh ma tran bién doi

ROO RO1 RO2 10
R10 R11 R12 T1
R20 R21 R22 T2
0 0 0 1

Pé bién ddi mot d6i tugngy trudc hét ta can phai thiét 1ap ma tran bién doi. Dudi
day 1a mdt vi du vé ma tedn bien doi, gan cho bién tMatrix, ma tran nay sé€ quay mot
doi tuwong mot goc 90 d quanh diém (0,0,0)

tMatrix (0,0) ¢=,0.0

I

|
—
(@}

Il
o
.
[eNoNeoNeoNoNoNoNoNoNoNoNoNoNap

tMatnidx
tMatrix
tMatrix

Il
e NeNoNeoltNoNoNoNoNoNNe

Sau khi thiét 1ap ma tran bién d6i, ta ap ma tran nay cho dbi tuong can bién ddi
bang cach st dung phuong thuc TransformBy. Poan ma sau s€¢ minh hoa cach ap
mot ma tran bién doi (tMatrix) cho mot doi tuong (anObj):
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anObj.TransformBy tMatrix
Quay mot dudng thang sir dung ma tran bién doi

Vi du sau day s¢ tao mét duong thang va sau d6 quay duong thing mot goc 90 do
st dung ma tran bién doi.

Sub Ch4 TransformBy ()
’ Tao dudng thing
Dim lineObj As AcadLine
Dim startPt (0 To 2) As Double
Dim endPt (0 To 2) As Double

startPt (0) = 2
startPt (1) = 1
startPt (2) = 0
endPt (0) = 5
endPt (1) =1
endPt (2) = 0

Set lineObj = ThisDrawing.ModelSpace. _
AddLine (startPt, endPt)

ZoomAll

’ Khéi tao ma tran bién d&bi transMat

Dim transMat (0 To 3, 0 To 3) As Double
transMat (0, 0) = O#: transMat (0, 1N ="=1#

)
transMat (0, 2) = 0#: transMat (0, 3) = 0#
transMat (1, 0) = 1#: transMagl(l, 1) = O#
transMat (1, 2) = 0#: transMat (1,+3) =004#
transMat (2, 0) = O0#: tranSMat(2, 1) = O#
transMat (2, 2) = 1#: tréansMat (2, 3)»= 0#
transMat (3, 0) = 0#: L£ransMat (3, 1) = 0#
transMat (3, 2) = 0#¢& transMat(3;, 3) = 1#

’ Bién dbéi dbéi tuong st dung ma tran bién dbdi
1lineObj.TransformBy transMat
1ineOb7j .Update

End Sub

Dudi day 1a mot vai vi du véma,tran bién doi:

Ma tran quay: quay géc 90 dd quanh diém (0,0,0)

Ma trén quay: quay géc 45 do quanh diém (5,5,0)

0.707107 -0.707107 0.0 5.0
0.707107 0.707107 0.0 -2.071068
0.0 0.0 1.0 0.0
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0.0 0.0 0.0 1.0

Ma tran tinh tién: di chuyén mét thuc thé (10,10,0)

1.0 0.0 0.0 10.0
0.0 1.0 0.0 10.0
0.0 0.0 1.0 0.0
0.0 0.0 0.0 1.0

Ma trén co dan: co dan déi tugng (10,10,0) tai diém (0,0,0)

10.0 0.0 0.0 0.0
0.0 10.0 0.0 0.0
0.0 0.0 10.0 0.0
0.0 0.0 0.0 1.0

Ma trén co dan: co din déi tuong (10,10,0) tai diém (2,2,0)

10.0 0.0 0.0 -18.0
0.0 10.0 0.0 -18.0
0.0 0.0 10.0 0.0
0.0 0.0 0.0 1.0

2.8. Kéo-dai hoac cat ngan doi twong

T4 co thé ‘thay @6i goc cua cung hodc thay dbi chiéu dai cua cac duong thang ho,
cungyhodac,duong polyline ho, cung ellip, va duong spline ho. Ket qua cua nhing
thao t&nay ciing giéng nhu khi ta thuc hién kéo dai hodc cat ngan dbi tuong.

Ta ciing c¢6 thé kéo dai hodc cit ngin dbi tugng bang cach thay ddi cac thudc tinh
ctia d6i tugng. Vi du, dé kéo dai dudng thang, ta chi cin thay ddi toa do cua thudc
tinh StartPoint hoic EndPoint. Dé thay doi goc ciia mot cung, ta thay d6i thudc tinh
StartAngle hoic EndAngle ctia cung d6. Sau khi d3 thay ddi thudc tinh cta ddi
tuong, ta can phai sir dung phuong thirc Update dé thiy duogc nhiing thay doi trong
ban vé.

Kéo dai mot dudng thang

Vi du sau s¢ tao mot dudong thang va sau d6 thay doi thudc tinh EndPoint cua dbi
tugng do de kéo dai duong thang.
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Sub Ch4 LengthenLine ()

' Tao dudng thing
Dim lineObj As AcadLine
Dim startPoint (0 To 2) As Double
Dim endPoint (0 To 2) As Double
startPoint (0) = 0
startPoint (1) = 0
startPoint (2) 0
endPoint (0) =
endPoint (1)
endPoint (2) =
Set lineObj = ThisDrawing.ModelSpace.

AddLine (startPoint, endPoint)
1ineOb7j .Update
’ Kéo dai bdng cach thay dbéi endpoint dén 4, 4, 4

Il
|

endPoint (0) 4
endPoint (1) = 4
endPoint (2) = 4

1lineObj.endPoint = endPoint
1lineObj .Update
End Sub

2.9. Pha v& déi twong

Qué trinh pha v& cac ddi tugng s& chuyénoi cae'doi tuong tir mot dbi twong ban
dau thanh nhiéu ddi tuong ciu thanh nén.né makhongigdy ra nhimg thay doi vé mat
hién thi di twong. Vi du, viéc pha 45 doi‘twong hinh thanh cac dudng thang va
cung tir cac dbi tugng 3DPolygons, Pelylines, Polygon meshes, va Regions. Qua
trinh nay sé& thay khéi dugc tham chiéu’bang cac dbi tuong don gian cau thanh nén
khéi do.

Ta c6 thé pha v& ddi tuong 3D polygons, Lightweight polylines, Polylines, Polygon
meshes, Regions vagBlocks Dépha v& mot dbi tuong, ta sit dung phuong thirc
Explode.

Mot dbi tuong sau khi duoc pha v& trong chang khac gi ban dau, nhung mau va
kiéu dudng ciia déituong cb thé thay doi.

Khi phé-vd mot duongPolyline, AutoCAD s& huy bo tit ca cac thong tin lién quan
dén bé day=Va két qua 1a cac duong hodc cung tao thanh s& ndm ¢ tdm cia dudng
Polyline. Khi pha v& mot khdi c¢6 chira dudng Polyline, ta can phai thyc hién phé v
dudng Polyline‘thém mot 1an nira.

Mot khéi khi duge chén véi cac hé s6 ty 18 X, Y, Z khéac nhau, sau khi duogc phé v
ra c6 thé'sé tao thanh cac ddi trong gidng khong nhu ta mong doi. Ta khong thé pha
v cac dbi tuong Xref va cac khéi phu thudc cua né. Néu ta phéa v& mot khdi ¢6 céc
thudc tinh gén kém thi cac thudc tinh nay s€ bi mét di, tuy nhién, cac dinh nghia
thugce tinh ban dau s& van duoc giir nguyén. Céc gia tri thudc tinh va nhiing thay ddi
déu bi xo6a.
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Pha vG mot dudng Polyline.

Vi du sau tao mot duong Polyline c6 bé day, sau d6 s& pha v& no thanh cac dbi
tugng khac nhau. Tiép dé, sé tién hanh duyét qua cac doi twong va hién thi hop
thong bao hién thi tén cia timg dbi tuong va chi sb cua ddi tugng trong danh sach
cac d6i twong da dugc pha vo ra.
Sub Ch4 ExplodePolyline ()

Dim plineObj As AcadLWPolyline

Dim points (0 To 11) As Double
! X4c dinh céc dinh dbi tuong polyline

points(0) = 1: points(l) =1
points(2) = 1: points(3) = 2
points (4) = 2: points(5) = 2
points (6) = 3: points(7) = 2
points(8) = 4: points(9) = 4
points (10) = 4: points(1ll) = 1

' Tao dbi tuong light weight Polyline

Set plineObj = ThisDrawing.ModelSpace.
AddLightWeightPolyline (points)

' Thiét 1ap doan cong trén mét doan

' dé& thay dbi loai d&b6i tuong

plineObj.SetBulge 3, -0.5

plineObj.Update

! Pha v& dbi tuong polyline

Dim explodedObjects As Variant

explodedObjects = plineObj.Explode

' Duyét qua cac dbéi tuong dia dugc phd vd ra

’ va hién thi loai cud mdéinddi tuong

Dim I As Integer

For I = 0 To UBound (explodedObjects)
explodedObjects (I) .Color = acRed
explodedObjects (I) .Update
MsgBox, "Exploded Object " & I & ": " &
explodedObijeects (T) .ObjectName
explodedObjects(I) .Color = acBylayer
explodedObjects (I) .Update

Next

End Sub

2.10. Hiéu.chinh déi twong Polylines

Puong da myén, hinh chir nhat, da giac 2D va 3D cling nhu dbi tuong ludi da giac
3D déu la'bien thé cta duong da tuyén va déu dugc hiéu chinh theo cung mét quy
trinh.

AutoCAD nhén dugc ca dudng Fit polyline' va duong Spline fit polyline. Puong
Spline-fit polyline st dung cic dudng cong tiép tuyén giéng nhu dudng cong B-
spline. C6 hai loai duong cong Spline-fit polyline: dudng cong béc hai va béc ba.
Ca hai loai duong cong trén déu dugc diéu khién thong qua bién hé théng
SPLINETYPE.

' Fit polyline: 1a mot duong cong tron bao gdm cac cung tron r101 cac cgp dinh dudng Fit polyline.
Céc dudng cong nay s& di qua tit ca cac dinh cia dudng da tuyén va sir dung mot hudng tiép tuyén
nao d6 ma ta da chi ra.
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Ta c6 thé hiéu chinh duong da tuyén theo cach khép kin va mo hodc di chuyén
thém hodc xda cac dinh. Ta ciing c6 thé kéo thang dudng da tuyén gitra hai dinh bat
ky va chuyén doi gitra cac kiéu duong theo ¥ mudn. Ngoai ra, ta cling co thé thiét
1ap bé day cho toan bo dudng da tuyén hodc theo timg phan cia no.

Ta c6 thé ndi mot dudong thang, cong tron hoic mot dudng da tuyén khac vao mot
duong da tuyén ho néu hai dau cua chung tring nhau. Néu mot duong thing cit
ngang qua dau cia dudng da tuyén dudi dang chir T thi ta khong thé nbi cac ddi
tuong nay duoc. Hai duong thing ‘giao voi duong da tuyén dudi dang chir Y,
AutoCAD s€ lya chon mét duong thang va ndi duong thang d6 véi _duong da tuyén.
Qua trinh ndi duong da tuyen c6 thé gy ra qua trinh lam thang ngam vi AutoCAD

s€ huy cac thong tin v€ dudng Spline cia duong da tuyen gbe va cae, duong da
tuyén khac di ndi v6i duong da tuyén d6. Sau khi hoan tat qua trifih ndi duong da
tuyén, ta c6 thé thiét 1ap lai thudc tinh cong Spline cho dudng da'tuyénira méi tao
thanh.

Trong vi du sau, mdi phan doan cla duong da tuyén co bé daydiém dau va diém
cubi khac nhau tao thanh duong duoc vudt déu.

Puting da tuyén dugc chon Budng da tuyén véi bé day diém dau
va eubi cla cac phan doan khac nhau

Pé hiéu chinh dudong da tuyén, ta,sir dung cac thudc tinh va phuong thirc cua d6i
tugng LightweightPolylinetya Polyline. Str dung cac thudc tinh sau dé khép kin
hodc mé duong da tuyeny thay doi toa do cac dinh, thém hodc x6a dinh:

Closed kHépkin hodc mé duong da tuyén.

Coordinates  xac'dinh toa do timg dinh ctia dudng da tuyén.

AddVertex thém mot dinh vao duong da tuyén.

St dyng cac phuong thire sau dé cap nhat phan cong 16i ra hoic bé rong cua dudng
da tuyén:

SetBulge thiét 1ap phan cong 16i cuia duong da tuyén tai mot doan cho trude
SetWidth thiét lap bé rong & diém dau va diém cudi cua mot doan cho trude
Hiéu chinh dudng da tuyén

Vi du sau tao duong Lightweight polyline, sau d6 s& thém mot doan cong 16i & phan

doan thir 3 cia duong da tuyen thém mét dinh vao duong da tuyén, thay doi bé day
ctia phan doan cudi va cudi cung 1a khép kin duong da tuyén.
Sub Ch4 EditPolyline()

Dim plineObj As AcadLWPolyline

Dim points (0 To 9) As Double
’ Ppinh nghia céac diém cia dudng cong
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points(0) = 1: points(l) =1
points(2) = 1: points(3) = 2
points(4) = 2: points(5) = 2
points (6) = 3: points(7) = 2
points(8) = 4: points(9) = 4

' Tao dbi tuong light welght Polyline

Set plineObj = ThisDrawing.ModelSpace.
AddLightWeightPolyline (points)

’ Thém phidn cong 18i doan 3

plineObj.SetBulge 3, -0.5

’ Pinh nghia dinh mdéi

Dim newVertex (0 To 1) As Double

newVertex (0) = 4: newVertex(l) =1

’ Thém dinh cho d6i tuong polyline

plineObj.AddVertex 5, newVertex

' Thiét 1ap bé day cho phan doan méi

plineObj.Setwidth 4, 0.1, 0.5

' Khép kin d&bi tuong Polyline

plineObj.Closed = True

plineObj.Update

End Sub

2.11. Hiéu chinh dwong cong Splines

Ta c6 thé xo4 hay thém cac diém chuan dé ting.d@ chinh”xac hodc di chuyén cac
diém chuan dé thay dbi hinh dang duong.congSpline:Fa ciing co thé mo hay khép
kin dudng cong Spline, hiéu chinh tlep tuyén dau va cudi, doi chidu duong cong
Spline. Ngoai ra ta cling c6 thé thay.d6i dung sai cua duong cong Spline. Dung sai
thé hién murc d6 léch cua duong cong Spline so vdi tap hop cac diém chuan ma ta
da 4n dinh. Dung sai cang thap thi dudng cong Spline cang gan véi cac diém chuan.

Ta c6 thé tinh chinh mot duong cong Spline bang cach tang s6 diém diéu khién trén
mot doan hodc thay d6i trong sdicua cac dlem dleu khién cu thé. Gia tang trong s6
ctia mot diém diéu khién-sd kéde dudng cong vé gan diém d6 hon. Ching ta ciing c6
thé tinh chinh mot duong cong Spline bang cach thay doi bac cta nd. Bac ctia mot
duong cong Spline chinh bang bac cua da thirc Spline cong thém 1. Ching han, mot
duong cong Spline bac 3's€ co bac 1a 4. Mot dudong cong Spline c6 bac cang cao thi
cang cdnhiéu diém didu khién.

Xemwvi duy sau:

Vi du tao mot dudng cong Spline biéu dién duong dong muc. Ta can phai dich
chuyén diém diéu khién thir tu nham ting d6 chinh x4c. Str dung phuong thuc
SetFitPoint dé nhap toa d0 méi cho diém chuan thir tu.
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Vi tri ban dau

Diém chuan tha tu
Vi tri mdi

Két qua

Str dung céac thudc tinh sau dé thay doi duong cong Spline:

Closed
ControlPoints
EndTangent
FitPoints

FitTolerance

Knots

StartTangent

Mo hoac khép kin duong cong Spline

Xac dinh céc diém diéu khién ctia mot duong congSpline

Xac dinh tiép tuyén cudi ciia dudng cong Splife

Xac dinh tat ca cac diém chuan ctia mot d@ong,cong Spline

Piéu chinh duong cong Spline cho phu hop véi ¢aerdiém hién co
voi gid tri dung sai mai

Xéac dinh vecto nit cho duong.ong Spline

Xac dinh tiép tuyén dau ché duong,cong Spline

Ngoai ra, ta con c6 thé sir dung cac phweng ‘thirc saw’dé hiéu chinh dudng cong

Spline:
AddFitPoint

DeleteFitPoint
ElevateOrder

GetFitPoint

Reverse

Set€ontrolPoint

SetFitPoint

SetWeight

Thém mot diém chuan yao duong cong Spline & mot vi tri cho
trudce

Xoa diém chuan cia mét'duong cong Spline

Nang-bac ¢ua duong cong Spline

Lay lai diém chuin ctua duong cong Spline tai chi sé cho trudc (chi
laymdt diém duy nhat. D¢ tim tat ca cac diém chuan ta dung thude
tinh FitRoints)

P6i chicu ctia mot duong cong Spline

Thiét 1ap diém didu khién ciia mot dudong cong Spline tai chi sb
cho trude.

Thiét lap diém chuan cho duong cong Spline tai chi s6 cho trudc

(chi thiét 1ap mot diém chuan, dé thay doi tat ca cac diém chuan
cua duong cong Spline, ta sir dung thudc tinh FitPoints)

Lap trong s6 cho diém dicu khién tai chi s cho trudce

St dung céc thudc tinh chi doc sau dé truy van duong cong Spline:

Degree
Area
IsPeriodic

IsPlanar

Tim béc da thirc cia dudong cong Spline
Dién tichvung bao quanh béi duong cong Spline
Xac dinh xem dudng Spline ¢ tuan hoan hay khong

Xac dinh xem dudng Spline ¢ phang hay khong
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IsRational Xac dinh xem duong Spline ¢6 hitu ty hay khong

NumberOfControlPoints . )
SO diém dicu khién ctia duong cong Spline

NumberOfFitPoints i
SO diém chuan cua duong cong Spline

Thay ddi diém diéu khién cia dudng cong Spline

Vi du sau tao mdt dudng cong Spline va thay d6i diém diéu khién dau tién cta
duong cong Spline.

Sub Ch4 ChangeSplineControlPoint ()
’ Tao dudng cong spline
Dim splineObj As AcadSpline
Dim noOfPoints As Integer
Dim startTan(0 To 2) As Double
Dim endTan (0 To 2) As Double
Dim fitPoints (0 To 8) As Double
noOfPoints = 3

startTan(0) = 0.5: startTan(l) = 0.5sstartTan(2) = 0
endTan(0) = 0.5: endTan(l) = 0.5: endTan(2) = 0

fitPoints(0) = 1: fitPoints(l) =41% fitPoints«(2) 0
fitPoints(3) = 5: fitPoints(4) = 5: fitPeints(5) = 0
fitPoints (6) = 10: fitPoints(7) = Qs fitPoints(8) = 0

Set splineObj = ThisDrawing.ModelSpace.,
AddSpline (fitPointsy startTan, endTan)

splineObj.Update

! Thay dbi toa dé cuasdiémydiéu khién diu tién

Dim controlPoint (0 Fo 2) As Double

controlPoint (0) = 0
controlPoint (1) = 3
controlPoint (2) =_0

splineObj.SetControlPoint 0, controlPoint
splineObj.Update
End Sub

2.12. Hiéu chinh vang t6 mau

Ta c6 thé hiéu chinh ¢4 duong bién va miu t6 clia ving t6 mau. Néu hiéu chinh
duong bién"eta vingtd mau co lién két, mau t6 s& duoc cip nhat twong tng, mién
ladudng bién vén phu hop. Cac ving t6 miu co lién két ciing dugc cap nhat cho du
chlng/fidm trong 16p da bi tat. Chung ta c6 thé hiéu chinh mau t6 hodc chon mau t6
mdi che vung to mau hién co, tuy nhién thugc tinh lién két chi duoc gan khi tao ddi
tuong viAg t6 mau. Ta c6 thé kiém tra xem liéu mot ving t6 mau c6 lién két khong
bang cach st dung thudc tinh AssociativeHatch. (Xem thém phuong thirc AddHatch
dé biét cach tao ra mot viing t6 mau)

Cf‘?gn phai tinh toan lai vung to mau bénNg cach st dung phuong thirc Evaluate dé
thay dugc nhiing thay doi trén ving t6 mau.
2.12.1. Hiéu chinh dudng bién viing t6 mau

Ta c6 thé bd sung hay chén thém duong bién vao tap hop cac dudng bién cia ving
to mau. Cac vung t6 mau lién két cling s€ dugc cap nhat twong ung vdi nhitng thay
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ddi cua dudng bién. Vung t6 miu khong lién két s& khong thuc hién qua trinh cip
nhat.

Pé hiéu chinh dudng bién ving t6 miu, sir dung mdt trong cac phuong thirc sau:

AppendInnerLoop B6 sung duong bién trong cho ving t6 mau.
AppendOuterLoop B6 sung duong bién ngoai cho ving té mau.
InsertLoopAt Chén mot duong bién tai chi s6 cho trudce cua vung to mau.

B sung dudng bién cho viing t6 mau:

Trong vi sau chiing ta s€ tao mot vung t6 mau c6 lién két. Sau do6 s& tao mdt vong
tron va thém vong tron d6 thanh duong bién trong cho vung td6 mau.

Sub Ch4 AppendInnerLoopToHatch ()
Dim hatchObj As AcadHatch
Dim patternName As String
Dim PatternType As Long
Dim bAssociativity As Boolean
’ Pinh nghia va tao vung td mau
patternName = "ANSI31"
PatternType = 0
bAssociativity = True
Set hatchObj = ThisDrawing.ModelSpace.
AddHatch (PatternType, patternName,/ bAssociativity)
" Tao dudng bién ngoai.
Dim outerLoop (0 To 1) As{AcadEntity
Dim center (0 To 2) As MDouble
Dim radius As Double
Dim startAngle As Double
Dim endAngle As Double
center (0) = 5: center(l) = 3: center(2) =0
radius = 3
startAngle =70
endAngle = 3.1471592

Set outerLoop(0) = ThisDrawing.ModelSpace. _
AddArey(center, radius, startAngle, endAngle)
Set outerLoop(l) = ThisDrawing.ModelSpace.

AddLine (outerLoop(0) .startPoint, outerLoop (0) .endPoint)
"“Thém dudng/bién ngodi cho d&bi tuong hatch
hatchBbj.AppendOuterLoop (outerLoop)

" MTao wong tron lam dudng bién trong.
Dim “dnnerLoop (0) As AcadEntity

center (0) = 5: center(l) = 4.5: center(2) = 0
radius = 1
Set innerLoop (0) = ThisDrawing.ModelSpace.

AddCircle (center, radius)
Append the circle as an inner loop to the hatch
hatchObj.AppendInnerLoop (innerLoop)
! Evaluate and display the hatch
hatchObj.Evaluate
ThisDrawing.Regen True
End Sub

14

2.12.2. Hiéu chinh m3u t6 clia viing t6 mau

Ta c6 thé diéu chinh goc va khoang cach cia mau to ving té mau hién c6 hoic thay
thé bang mdt vung t6 dic hodc mau t6 dinh nghia trudéc cua AutoCAD. Lya chon
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Pattern trong hdp thoai Boundary Hatch dé hién thi danh sach tit ca cac mau t6. Dé
giam kich thudce tép, vung t6 mau dugc dinh nghia nhu mot doi tugng don nhat
trong ban ve.

Vi du sau minh hoa két qua thay d6i goc ving t6 mau 90 do.

Il =—=—
UL =
Mau t6 - Mau t6 -
trude khi hiéu chinh sau khi hiéu chinh

St dung cac thudc tinh va phuong thirc sau dé hiéu chinh mau £6:

PatternAngle X4c dinh goc ctia mau to.

PatternDouble Xéc dinh xem ving t6 mau do nguoi/dung dinhrfighia c6 phai
1a loai vung t6 nét do1 hay khéng.

PatternName Xac dinh tén mau t6 (khofig'thayadoi loairau t6).

PatternScale X4c dinh ty 1& mau to(

PatternSpace Xéc dinh khoangseéeh méu t6 do'hgudi dung dinh nghia.

SetPattern Thiét 1ap ténsmau t6 va loai mau to.

Thay d6i khoang cach mau to

Vi du sau tao vung t6 mau, sau do6 cong, thém 2 vao gia tri khoang cach mau t6 hién
hanh.

Sub Ch4 ChangeHatchPatternSpace ()
Dim hatchObj As AcadHatch
Dim patternName As, String
Dim PatternTypewAs Long
Dim bAssociatiwity As Boolean
' Ppinh‘nghiayvung té miu
patternName .= "ANSI31"
PatternType = O
bAssociativity = True
"YTaondbdi tuong vung td mau cé lién két
Set hatchObj = ThisDrawing.ModelSpace.
AddHatch (PatternType, patternName, bAssociativity)
'"Tao dudng bién ngoai cua vung td miu
Dim outerLoop (0 To 0) As AcadEntity
Dim center (0 To 2) As Double
Dim radius As Double

center(0) = 5

center(l) = 3

center (2) =0

radius = 3

Set outerLoop(0) = ThisDrawing.ModelSpace.

AddCircle (center, radius)
hatchObj.AppendOuterLoop (outerLoop)
hatchObj.Evaluate
’ Thay dbi khoadng cdch miu té cla viung té miu
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hatchObj.patternSpace = hatchObj.patternSpace + 2
hatchObj.Evaluate
ThisDrawing.Regen True

End Sub

3. Sir dung L8p, Mau sac va Kiéu dudng

L6p 1a céc ting trong sudt ma trén d6 ta c6 thé to chirc va nhom nhiéu loai thong tin
khac nhau cta ban v&. Nhitng dbi tuong dugc tao ra s& chia cac thudc tinh bao gom
16p, mau sic va kiéu dudng. Mau sic giup ta phéan biét cac yéu t6 gidng nhau trong
ban v& va kiéu duong giup phan loai dé dang cac yéu t6 d6 hoa khac nhau, chiang
han nhu cac dudng truc va cac nét khuét. Sap xép cac 10p va dbi tuongsteén 16p gitp
ta quan ly thong tin ctia ban v& dé dang hon.

3.1. Lam viéc v&i cac lop

Qua trinh v€ ludn dugc thyc hién trén mdt 16p nao do., Do cod thé 1a 16p mac dinh
hodc mot 16p tu tao ra va duge dat tén. Mdi 16p déu’ ed mot mau~va kiéu dudng
tuong ung. Chang han, ta c6 thé tao ra mot 16p marén do'chi véreac duong tryc va
gan cho n6 mau xanh voi kiéu duong 13 CENTER! Tlep do, cirikhi nao muon ve cac
dudng tryc ta chi can chuyén sang 16p d6 va bat,dau vé&, Khong nhat thiét 14 phai
thiét 1ap kiéu duong va mau sac mdi khi mdén v&mét duong truc. Va ta ciing c6 thé
tat 16p duong truc néu khong mudn hiénsthi hodc in cie’ddi tugng nay. St dung 16p
14 mot trong nhiing wu diém 16n khidvé bangyAuteCAD thay vi voi gidy bit thong
thuong.

Tatca caclép—

Trong khong gian in, hodc khi lam viéc trong khung nhin ndi, ta c6 thé thiét 1ap tinh
nhin‘thay ¢ho cée 16p trong timg khung nhin. Tt ca cac 16p trong mot ban vé ap
dung cung'mot gidi han vé, hé toa do va h¢ so phong dai. Néu ta str dung nhat quan
mot mo hinh 16p, ta ¢6 thé 1ap mot ban vé mau véi cac 16p, kiéu dudng va mau sic
da duoc gan tur trudce.

3.1.1. Duyét Lép va Kiéu dudng

Tt ca cac 16p va kiéu duong déu nam trong cac tap d6i tugng tuong ung. Cac 16p
thi nam trong tap ddi tuong 16p con cac kiéu dudng thi ndm trong tap d6i twong
kiéu dudng.

Ta c6 thé duyét qua tap ddi tuong dé tim tat ca cac 16p va kiéu duong trong ban vé.
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Duyét qua tap doi tugng I6p:

Poan mi dudi ddy duyét qua cac tap ddi twong 16p dé thu thap va sau d6 hién thi
tén cua tat ca cac 16p trong hop thong bao.

Sub Ch4 IteratingLayers ()

Dim layerNames As String
Dim entry As AcadLayer

layerNames = ""
For Each entry In ThisDrawing.Layers
layerNames = layerNames + entry.Name + vbCrLf
Next
MsgBox "The layers in this drawing are: " +

vbCrLf + layerNames
End Sub

3.1.2. Tao va dat tén cac Iép

Ta c6 thé tao va dat tén 16p cho mot nhom cac dbi twong €6 yanghia chung nao do
(ching han nhu 16p cac buc twong hodc 16p kich thude) va gan mau, va kiéu duong
cho nhitng 16p nay. Khi sip xép so dd 16p, can chontén 16p that than trong.

Khi ta bat ddu mot ban vé mdi, AutoCAD sé& tao-fa mot 16p dae biét co tén la 0. Lop
0 nay dugc mdc dinh gén cho mau s6 7 (mau trang hoac'mau den tuy thudc vao gia
tri mau nén) va vai kiéu duong continvous (liéntue). Ta khong thé xod 1op 0 nay.

Ta c6 thé tao ra 16p méi va gan thudc sinh ' mau séc ciing nhu kiéu duong cho nhiing
16p nay. Mdi mot 16p 1a mot phani, cua tap doi tuong Layers. Ta dung phuong
thirc Add dé tao ra mot 16p méi i bo sumg no6 yao tap ddi tuong Layers.

Ta ciing c6 thé gan tén khi tién hanh'tao mdi‘lop. Dé doi tén cia mot 16p sau khi da
tao 1ap 16p do, ta dung thudc tinh NameyTén cia mot 16p co thé chura dén 31 ky tu
bao gdm céc chir cai, s6 va(cde ky hiéu dic biét nhu ky hiéu dong do la ($), ddu
gach ndi (-), gach dudi () hhung khong cé dau cach.

Gan doi tugng cho mot I6p mgi

Poan ma sau s€ gao mdt duong tron va mot 16p maéi. Lop mdi duge gdn mau do.
Sau d6 duong tron duge.gan voi 16p d6 va mau sac cua vong s€ thay doi twong ung.

Sub Ch4 Newlayer ()
! [Tao ‘duong tron
DimycincleObj As AcadCircle
Dim center (0 To 2) As Double
Dim radius As Double
center(0) = 2: center(l) = 2: center(2) =0
radius = 1
Set circleObj = ThisDrawing.ModelSpace.
AddCircle (center, radius)

! Gan dudng tron céd mau 1a "ByLayer" dé& cé thé tu déng
' 14y mau cua 1l6p khi duogc gan vao 1lép méi
circleObj.Color = acByLayer

' Tao 1l6p mbdéi cbd tén "ABC"

Dim layerObj As Acadlayer

Set layerObj = ThisDrawing.Layers.Add ("ABC")
’ Gan 16p "ABC" mau do

layerObj.Color = acRed
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/! Gan duodng tron vao 1lép "ABCM
circleObj.Layer = "ABC"
circleObj.Update

End Sub

3.1.3. Chon Iép hién hanh

Qua trinh v€ ludn dugc thuc hién trén 16p hién hanh. Sau khi chon 16p hién hanh, ta
c6 thé tao cac dbi tuong méi trén 16p d6. Néu ta chon 16p khac 1am 16p hién hanh
thi tat ca cac doi tugng mai tao s€ dua trén 16p hién hanh méi sir dung mau va kiéu
duong cia 16p d6. Ta khong thé chon 16p hién hanh néu d6 1a 16p da dong clng.

Pbé chon mot 16p 1am 16p hi€n hanh, ta stir dung thudc tinh ActiveLayer. Thudc tinh
nay gan cho ban v€ hién hanh. Vi du:
Dim newlayer As AcadLayer

Set newlayer = ThisDrawing.Layers.Add ("LAYER1")
ThisDrawing.ActiveLayer = newlayer

3.1.4. Piéu khién tinh nhin thiy cta Lép

AutoCAD khéng hién thi hay in cac d6i tuong dude,vé trémcac 10p an. Néu mudn
khong bi vudng tam nhin khi 1am viéc chi tiéttrén motildp hodc mot sb 16p cu thé,
hodc néu khong muén in mot s chi tiét nhat dinh, chéng han nhu duong chuan
hodc cac dudng tam, ta co thé tit hodc 1am déng.ungicac 16p do.

Phuong thirc dé diéu khién tinh nhin'thdy cta mot 16p phu thudc vao cach ta lam
viéc va kich thudc ban v&. Ta cothé lany dong cimg 16p néu mudn 4n no di trong
mot thoi gian dai.

Ta chi c6 thé in cac 16p dang h1en thinTrén hau hét cac may vé (may in), ta co thé
gan cac but v& khac nhau cho.mdi mot mau trong ban v&. Dbi v6i may v& chi co
mot bt thi AutoCAD-sé tam dirng dé thay ddi but vé trong qua trinh in.

3.1.5. Bat va Tat Lap

Céc l6p da tat s& yan dugce tai tao lai cung v6i ban vé nhung lai khong duoc hién thi
hay in ra. Ta nén,tit'eac 16p di thay vi 1am dong cung ching néu ta thuong xuyén
chuyén'ddi giira cae,lép co nhin thdy va 16p 4n. Bing cach tit cac 16p, ta tranh phai
tai tao lai/ban & mdi khi lam tan 16p. Khi bat mot 16p da duogc tit, AutoCAD s& vé
ldi\cac/ddi tuong trén 16p do.

| | = || |

Q] If :(j/ I I{
= ) \ M_\\_____ :
o2 —
I 1 I I I "
Bat tat ca cac 16p Bat 2 I6p Bat 1 16p

Dé bat hay tat cac 16p, ta st dung thudc tinh LayerOn. DPé bat mot 16p, gén gia tri
TRUE va dé tat mot 16p thi gén gid tri FALSE cho thudc tinh nay.

Tat mot I6p

Trong vi du sau, ta tao mdt 16p mai, tiép d6 thém mot vong tron va tat 16p do di dé
khong nhin thay vong tron nira.
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Sub Ch4 LayerInvisble ()
’ Tao dudng tron
Dim circleObj As AcadCircle
Dim center (0 To 2) As Double
Dim radius As Double
center (0) = 2: center(l) = 2: center(2) =0
radius =1
Set circleObj = ThisDrawing.ModelSpace.
AddCircle (center, radius)
circleObj.Color = acByLayer
!’ Tao 1lép "ABC"
Dim layerObj As Acadlayer
Set layerObj = ThisDrawing.Layers.Add ("ABC")
layerObj.Color = acRed
’ G&n duodong tron vao 1ldép "ABC"
circleObj.Layer = "ABC"
circleObj.Update
' T&t 1lép "ABC"
layerObj.LayerOn = False
ThisDrawing.Regen acActiveViewport

End Sub

3.1.6. Lam dong cirng va lam tan Lép

Ta c6 thé lam dong cting cac 1op dé tdng t6c do hién thi nhirng thay ddi, cai thién
qua trinh lya chon dbi twong va giam thoi giandai tae.eho nhitng ban vé phirc tap.
AutoCAD khong hién thi, in hay tai tdo cac doi tuong trén cac lop dong cung. Nén
lam déng cimg cac 16p ma ta khong mudn hién thi trong mot thoi gian dai. Khi ta
lam “tan” mot 16p bi dong cung, " AutoCAD s€ phuc hdi va hién thi cac d6i tuong
trén 16p do.

Pé lam dong ctng hay lam tan mot 16p bi dong clng, ta st dung thugc tinh Freeze.
Pé 1am dong climg mot 16pata gan gia tri True va dé 1am tan mot 16p, ta gan gia tri
False cho thudc tinh nays

Lam dong cirng mot.I6p
Trong vi du sau, fa'tao mot 16p méi co tén “ABC” va sau do lam dong climg 16p do.

Sub Ché4=LayerFreeze()
! Tao, 16p "ABC"
Dim layerObj As Acadlayer
SethlayerObj = ThisDrawing.Layers.Add ("ABC")
" Bd6ng @iang l1lop "ABC"
layerObj.Freeze = True
End Sub

3.1.7. Khoa va Mé khoa Lép

Bién phéap khod 16p rat hitu ich khi ta mu6n hi¢u chinh cac ddi twong c6 lién két voi
mot 16p ndo d6 nhung ddng thoi cling mudn quan sat cac ddi tuong & cac 16p khac.
Ta khong thé hidu chinh cac ddi tugng nam trén mot 16p da bi khoa. Tuy nhién ta
van c6 thé nhin thiy cac dbi twong ndy néu 16p d6 van duoc bat hoic khong dong
cting. Ta c6 thé bién mot 16p da bi khoa thanh 16p hién hanh va thém ddi tuong vao
16p d6. Ta ciing c6 thé 1am dong cing va tit cac 16p da bi khod ciing nhu ddi mau
va kiéu dudng cua cac 16p nay.
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bé khoa hay mo cac 16p, ta st dung thudc tinh Lock. Néu muén khoa mét 16p, ta
gan gia tri TRUE, m& khoa ta gan gia tri FALSE cho thudc tinh nay.

Khoa mét Iép
Vi du sau tao mot 16p ¢o6 tén “ABC” va sau d6 khod 16p nay lai.

Sub Ch4 LayerLock()
’ Tao 1l6p "ABC"
Dim layerObj As AcadLayer
Set layerObj = ThisDrawing.Layers.Add ("ABC")
' Khoéa 1lép "ABC"
layerObj.Lock = True
End Sub

3.1.8. Gan mau cho moét Lép

Ta c6 thé gan mau cho mot 16p. Khi gan mau, ta c¢6 thé nhap tén mau hoac nhap chi
s0 mau ACI (ACI — AutoCAD Color Index). Tén mau ti€u chuan chi,cé cho céac
mau tir s6 1 dén so 7.

AutoCAD mic dinh gan mau sb 7 (tring hay den phu thudc ¥aesmau nén) cho cac
16p méi tao lap. Ta c6 thé gdn mdt mau khac vormau eda 16p eho mdt doi tuong.

Dé gan mau cho mét 16p, ta sir dung thude tinh Color.

Ta co thé gan va doc gia tri mau nhu 13 cac chi€6 voi'gia tri nam trong khoang tir 0
deén 256. Cac hang s6 dugc gan cho'bay mau ti€u chuan va cac gia tri BYBLOCK,
BYLAYER.

Néu st dung hang acByBlock, AutoCAD s€¥¢€ doi tugng madi bang mau mac dinh
(trang hay den tuy thudc vao cau hinh),cho t61 khi chung dugc nhém lai thanh mot
khoi. Khi chén khoi nay vao.ban v€, cac doi tugng trong khoi s€ nhan gia tri hién
hanh cua thudc tinh Celor.

Néu st dung acByLayér, d6i twong méi sé ldy mau cia 16p ma dbi twong dang
duoc veé lén.

3.1.9. Gan ki€u dudng cho 16p

Khi ta dinh*nghia c4¢ 16p, kiéu dudng 1a mot trong nhitng cach thé hién thong tin
mét céch truc quan.

Kiéuduong 1a swlip lai mau nét dut, diém, va khoang tréng, dung dé phan biét muc
dich cuaycéc duong khac nhau.

Tén kiéu dudng va dinh nghia s& mo ta trinh tu gach-chdm, chiéu dai twong dbi cta
dau gach-khoang trong va dac tinh ctia do6i twong van ban hodc hinh dang bat ky c6
trong kiéu duong.

Pé gan kiéu duong cho 16p, ta sir dung thudc tinh Linetype. Thudc tinh nay 13y tén
cua kiéu duong lam dau vao.

3.1.10. Xoa Idp
Dé x6a 16p, ta str dung phuong thirc Delete.
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Lép co thé duge xo6a bat ky lac nao trong khi v&. Tuy nhién, khong thé x6a 16p hién
hanh, 16p 0, 16p thudc tham chiéu ngoai, hodc 16p da c6 chira doi tugng.

CHU Y Céc I8p dugc tham chiéu trong dinh nghia khéi, cing vdi I6p dic biét co tén
DEFPOINTS khdng thé xda dugc ngay ca khi chiing khdng chira déi tugng truc quan nao.

3.2. Lam viéc v&i mau sac

C6 thé gan mau cho céac 16p va cho tung dbi tuong trong ban v&. Mbi mau duogc
dinh nghia bang tén hoic mi sb mau ACI, duoc danh s6 nguyén tur 1 dén 255. Cac
dbi tuong va cac 16p co thé c6 mau g10ng nhau. Ta c6 thé gan net in khac nhau cho
timg mau trong khi in hodc str dung chi s6 mau dé xac dinh di tugngmao dé trong
ban v&, du c6 thé ta khong nhin thdy mau d6 trén man hinh.

3.2.1. Pinh nghia mau

Khi dinh nghia mot mau, co thé nhap tén cua mau hodc theo $6 ACI ciia mau do.
ACI ¢6 255 mau. Cac tén mau chuén chi c6 cho mau turl, dén 7.

Mautow l1déen?7

.
’
I

S0 mau Tén mau

1 bo

2 Vang

3 Xanh 13 cay

4 Xanh lam

5 Xahh nuGebién
6 Héng %&m

7 Den/Trang

C4c mau tr 8 d&én 255 can duoc gan su dung s6 hoic chon trong hop thoai mau.
Mie,difiuman=(7) 1a den hoic trang, phu thudc vao mau nén.
3.2.2. Thiét lap mau hién hanh

Ta c6 thé gan mau cho céac 16p hoac céc ddi tugng da duoc tao, dinh nghia mau hi¢n
hanh theo mau cua 16p hién hanh c6 thé hodc dinh nghia mot mau khéc.

Néu chon BYLAYER, cdc doi tugng maéi1 nhan mau cua 16p chira doi tuong. Néu chon
BYBLOCK, d0i tugng mai duge v& voi mau mac dinh cho dén khi duge nhom trong
mdt khoi. Cac doi tuong trong khoi s€ ke thira thong so6 mau hién tai.

Dé thiét 1ap lai mau hién tai ctia ddi tugng hodc 16p, st dung thudc tinh Color.
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3.3. Lam viéc vé&i kieu dwong

Kiéu duong 1a sy lip lai miu gach ngang, chdm, va cac khoang trong. Kiéu duong
phtre tap 13 sy lip lai mAu ky hiéu. Tén kiéu dudng va dinh nghia mé ta trinh ty
gach — cham, khoang cach twong dbi cua ddu gach ngang va khoang trong, va cac
dac tinh khac cua ky ty hoac hinh nao do6 trong kiéu duong. Ta co thé tu tao kiéu
duong riéng.

continuous 259 topography
—— _— flow
—————— hidden - >
- W insulation
T — — center
T i
- phantom

Dé sir dung mot kiéu duong, can phai nap kiéu duong dd vaoe, trong ban vé. Dinh
nghia cua kiéu dudng phai ton tai trong tép thu vién .LIN trudc khinap'vao ban vé.
bé nap ki€u duong vao ban ve, st dung phuong thureload.

Nap kiéu dudng vao AutoCAD

Vi du sau nap kiéu duong “CENTER” tir t8p acad.lin. Néu kiéu duong di ton tai
hodc t&p khong c6, s& c6 thong bao cho ngroi dung.

Sub Ch4 LoadLinetype ()
On Error GoTo ERRORHANDLER
Dim linetypeName As String
linetypeName = "CENTER"

’ Nap kiéu dudng "CENTER" ‘&’ tép acad.lin
ThisDrawing.Linetypes.Load? linetypeName, "acad.lin"
Exit Sub

ERRORHANDLER:
MsgBox Err.Description

End Sub

CHU Y Khong/nén nham Ian gitra ki€u dudng dugc dung trong AutoCAD vdi cac kiéu
dudng dugc cung cap.trong may vé. Hai loai dudng gach ngang cho két qua tuong tu. Tuy
nhién_khoéng nén s dung ca hai loai cing mot Idc, bédi vi cd thé khong du doan dugc két
qua.

3.3.1.Kié€u dudng hién hanh

Pé dung kiéu dudng vé& trong 16p hién hanh, can kich hoat nd. T4t ca cac dbi tuong
mai dugc tao s€ duge ve sir dung kiéu duong hién hanh vira duoc kich hoat.

CHU Y Kiéu dudng trong tham chiéu ngoai khdng thé kich hoat dugc.

Néu chon BYLAYER, cac ddi tuong madi nhan kiéu dudng cua kiéu duong hién
hanh. Néu chon BYBLOCK, céc dbi tugng méi dugc vé sé sir dung kiéu duong do
cho dén khi ching dugc nhém vao trong mot khéi. Cac ddi twong trong khdi ké
thira thudc tinh kiéu dudng hién tai.
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Dé chuyén kiéu duong thanh hién hanh, sir dung thudc tinh ActiveLinetype. Thudc
tinh nay dugc thiét 1ap trén ban v€ hién hanh. Vi du:

ThisDrawing.ActivelLinetype = ThisDrawing. _
Linetypes.Item ("CONTINUOUS")

3.3.2. Doi tén ki€u dudng

Ta ¢ thé ddi tén mot kiéu duong dé d& nhan biét hon trong qua trinh st dung. Co
thé doi tén bat ky lac nao trong khi ve.

Khi doi tén kiéu duong, thuc chat 1a chi d6i tén kiéu dudng dinh nghia trong ban v&.
Tén kiéu duong trong tép .LIN van gitr nguyén.

Dé d6i tén kiéu duong, ta st dung thudc tinh Name.

CHU Y Khéng thé dai tén kiéu duding BYLAYER, BYBLOCK, hodc CONTINUOUS hodc kidu
dudng thudc tham chiéu ngoai.

3.3.3. X6a kiéu dudng

Ta c6 thé x6a kiéu duong bit ky ltuc nao trong khi v&; tuy nhién khong thé xoa kiéu
dudong BYLAYER, BYBLOCK, CONTINUOUS, kibu duong, hién‘hanh va kiéu duong
thuoc tham chiéu ngoai. Ngoai ra, kiéu dudng tham chiéd trong dinh nghia khoi
cling khong thé x6a duoc, ngay ca khi khongy,ed doi'tuong truc quan nio sir dung
kiéu duong do.

Dé x6a kiéu dudng, ta sir dung phifong thirc Deleté.

3.3.4. Thay ddi phan mo ta kiéu dudng

Mbi kiéu duong déu co thé €6 thém phan mo ta di cing. Phin mo ta dua ra giai
thich vé kiéu duong @6 duéi dang ky tu ASCIL. Ta c6 thé gan hodc thay d6i phan
chu thich cua kiéu dudng sidung thudc tinh Description.

Phan mo ta kiéu dudmg 66, thé chira dén 47 ky tu. Phin mé ta c6 thé 1a mot 1oi chi
thich hodc cac dat gachydudi, ddu chdm, gach ngang va khoang trang dé thé hién
mot cach so lugc mau'ena kiéu duong. Vi du:

ThisDrawdngsActivelinetype.Description = "Exterior Wall"

3.3.5.’Xac'dinh ty 1é cho kiéu dudng

Ta co the thiét 1ap ty 1& kiéu duong cho cac ddi twong. Ty 1¢ cang nho thi cang
nhiéu mau duoc 13p di lip lai trong ban v&. Mic dinh, AutoCAD sir dung ty 1€ kiéu
duong toan cyc 1a 1.0, nghia 1a twong duong véi mét don vi ve. Ta co thé thay doi
ty 1& kiéu duong cho tit ca cac dbi twong trong ban v&, cac tham khao thudc tinh,
cac nhom.
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Dé thay dbi ty 1¢ kiéu duong, str dung thudc tinh LinetypeScale.

Bién hé théng cELTSCALE thiét 1ap ty 18 cho cac d6i twong méi tao. Con bién
LTSCALE thay doi toan bg ty 1¢ kiéu duong cua tat ca cac dbi tugng,dd céiciing nhu
nhiing ddi tugng méi. Dé thay d6i gid tri cta bién hé thong”trong AutoCAD
ActiveX Automation, dung phuong thirc SetVariable.

Thay doi ty Ié kiéu dudng cho dudng tron

Sub Ch4 ChangeLinetypeScale ()
Dim center (0 To 2) As Double
Dim radius As Double
Dim circleObj As AcadCircle

’ Tao vong tron trong khéng gdan moshinh

center (0) = 2
center (1) = 2
center(2) = 0
radius = 4

Set circleObj = ThigDhrawing.ModelSpace.
AddCircle (center, xadius)

’ Gan ty 1lé& kiéu dudng cho/dudng troéon thanh 0.5
circleObj.LinetypeScale = 0.5
circleObj.Update

End Sub

3.4. Gan L&pyrMau va Kiéu dwong cho DPéi twong

Sau khi~da duogc dinh nghia, 16p, mau va kiéu dudng co thé duoc gan cho cac dbi
tuong trong*ban vé.'Ta co thé nhom nhitng thanh phan co lién quan trong ban vé
vab trong'mot 16p. Ta ciing c¢6 thé diéu chinh tit mo 16p, mau, kiéu duong va xac
dinh,xemiddisturgng trong 16p c6 duge hiéu chinh hay khong. Ta c6 thé chuyén dbi
tugng tr 16p nay sang 16p khac va thay doi tén cia 16p.

S6 lugng 16p trong ban v& va 5O luong d6i tuong trong mot 16p la khong gioi han.
Ta c6 thé gan tén timg 10p va chon bat ky kiéu két hop ndo trong viéc hién thi 16p.

Kh01 c6 thé dugc dinh nghia tir cac ddi tugng vé trén nhimg 16p khac nhau v61 mau
sic va kiéu duong khac nhau. Ta cling co thé gilr thong tin v€ 16p, mau sic, kiéu
duong trong mot khdi. Sau d6 mdi khi ta chén khéi, timg dbi twong s& duge v& dua
trén mau sac va kiéu duong ban dau.

3.4.1. Thay ddi I6p cha ddi tuong

Sau khi d3 tao ddi twgng va gan 16p, mau sic va kié}l duong cho dbi twong, doi khi
ta cling can phai thay doi 16p cua doi tugng. Thay doi 16p cia doi tugng la can thiét
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vi d6i khi vo tinh tao ra d6i twong duoc ndm & 16p khac khi quyét dinh t6 chirc lai
16p sau nay.

Pé thay d6i 16p cua d6i tugng, sir dung thudc tinh Layer cua d6i tugng d6. Thudc
tinh Layer lay tén lam thong s6 dau vao.

Di chuyén déi tugng sang I6p khac

Dud¢i day la vi du tao mot duong tron trén 16p hién hanh va tao mdt 16p mdi
“ABC”. Sau d6 di chuyén duong tron nay sang 16p mai:

Sub Ch4 MoveObjectNewLayer ()
! Tao dudong tron
Dim circleObj As AcadCircle
Dim center (0 To 2) As Double
Dim radius As Double
center (0) = 2: center(l) = 2: center(2) = 0
radius = 1
Set circleObj = ThisDrawing.ModelSpace.
AddCircle (center, radius)
’ Tao mbéi 1lép "ABC"
Dim layerObj As AcadLayer
Set layerObj = ThisDrawing.Layers,dAdd("ABC™)

’ G&n duodng tron va 1ldép "ABC"
circleObj.Layer = "ABC"
circleObj.Update

End Sub

3.4.2. Thay ddi mau ddi tudng

Ta c6 thé gan mau cho timg d6i tugngitrong ban vé. Mdi mau dugc dinh nghia bang
soO ACI, 1a moét so tir 1 dén 255. Cac mau chuan dugc danh so tir 1 dén 7, 1a cac
Inﬁu:acRed,acYellow,acGreen,acCyan,acBlue,acMagenta,andacWhite

Thiét 1ap mau cho timg @0i'twong sé ghi d¢ 1én gia tri mau cua 16p chira dbi tuong.

Néu mubn giir d6i tifong ténmot 16p nao d6 nhung lai khong mudn giir lai mau ciia
16p d6, ta cé thé thay, dotimau cua doi tugng. DE thay doi mau, ta st dung thudc tinh
Color cua doi tugng dé:

Thay.ddi mau'cia doi tugng
Vidu sautao,mét duong tron, sau do chuyén thanh mau do.

Sub Ch4 ColorCircle()
"yTao dudng tron
Dim circleObj As AcadCircle
Dim center (0 To 2) As Double
Dim radius As Double
center(0) = 2: center(l) = 2: center (2)
radius = 1
Set circleObj = ThisDrawing.ModelSpace.
AddCircle (center, radius)

I
o

’ Thay dbi mau cla dudng tron thanh mau do
circleObj.Color = acRed
circleObj.Update

End Sub
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3.4.3. Thay ddi ki€u dudng cha ddi tuong

Nhimng dbi twong méi tao s& sir dung kiéu dudng hién hanh. Néu kiéu duong hién
hanh la BYLAYER, ddi twong méi duge tao s€ st dung ki€u dudng cua 16p hién
hanh. Gi4 tri mdc dinh kiéu duong cta doi tugng 1a BYLAYER.

Ta c6 thé gan kiéu duong cho tit ca cac ddi tuwong trong AutoCAD nhung kiéu
duong sé khong duoc hién thi d6i véi cac d6i tuong: Text, Point, Viewport, Xlines,
Ray, 3DPolyline Block. Néu mot doan thiang qua ngin, chi da dé hién mot mau
gach ngang thi AutoCAD s& v& mot duong lién ndi hai dau ciia né.

B 1B
"\

e e
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Mic dinh, d6i tuong sé& ké thira kiéu dudng cua 16p chitta. dbi tuong“Str dung thudc
tinh Linetype cua doi tuong dé thay doi kiéu duong cua chinh d@éirtuong do. Thude
tinh Linetype lay tén cua kiéu duong lam thamso. daw,vao cheskicu duong cia doi
tuong.

Thay ddi ki€u dudng cho doi tugng

Vi dy sau tao mot dudng tron. Sau dé ¢ gang nhap kleu duong “CENTER” tur t€p
acad.lin. Néu kiéu dudng nay da €6 hode tép khong ton tai, s& c6 xuét hién thong
bao. Cudi cung duong tron s& dwtoe,gan kiéu duong 1a “CENTER”.

Sub Ch4 ChangeCircleLinetype ()
On Error Resume Next

'’ Tao dudng, tron

Dim circleObjfAspAcadCircle

Dim center (0 To 2)\ As Double

Dim radius As Double

center (0)y = 2u.center(l) = 2: center(2) =0

radius‘=,1

Set circleQbj = ThisDrawing.ModelSpace. _
AddCircle (center, radius)

Dim linetypeName As String

TinetypeName = "CENTER"

I Nap kiéu dudng "CENTER" tiu tép acad.lin
ThisDrawing.Linetypes.Load linetypeName, "acad.lin"
If Err.Description <> "" Then MsgBox Err.Description

’ Gan kiéu dudong "CENTER" cho dudng tron
circleObj.Linetype = "CENTER"
circleObj.

End Sub

CHU Y Trudc khi gan kiéu dudng cho ddi tugng, ki€u dudng can phai dudc tai vao ban
vé& hién tai. P& tai kiéu dudng vao ban V&, ta sir dung phuang thirc Load.

136 | Chuong 4: Tao va hiéu chinh thuc thé AutoCAD



4. Thém van ban vao ban vé

Vin ban 1a d6i turong dung e truyép dat nhirng thong tin quan trong trong ban ve.
Vin ban dung dé dat ti€u dé cho khoi, tao nhan cho tirng thanh phan cta ban v¢, thé
hién quy dinh chung hodc dé lam ghi chu trong ban vé.

AutoCAD c6 nhiéu cach khac nhau dé tao vin ban. Véi nhitng doan van ban ngan
va don gian, ta c6 thé st dung dong vin ban don. Vi nhitng doan vin ban dai hon,
c¢6 chira dinh dang riéng bén trong thi ta str dung vin ban nhiéu dong. Mic du tat ca
cac doan van ban nhap vao déu su dung kiéu chit hién hanh, véi nhitng thiét lap
mic dinh vé phong chit, dinh dang nhung ciing c¢6 nhiéu cach khac nhau dé tuy bién
phﬁn hién thi cua doan ban ban.

4.1. Lam viéc v&i Kiéu chiv
T4t ca vin ban trong ban v& AutoCAD déu c6 kiéu chit di kém. Khi nhip.#an ban,
AutoCAD s€ st dung kiéu chir hién hanh, véi cac thiét 1ap vé phong chir, c¢d, goc,

hudng, va cac dic diém khac cua chit. Kiéu chit diéw'chinh nhimgsthudc tinh nhur
trong bang dudi day:

Thudc tinh ki€u vin ban

Thudc tinh Mac dinh Mo ta

Name STANDARD  Tén.cé thé chira)31 ky tu

Font File txt.shx Tép chifa font

Big Font File none Tép dinh nghia hinh dac biét dung cho bd ky tu
khong phai dang ASCII, nhu Kanji chdng han.

Height 0 Chiéu cao ky tu

Width 1 Co hoac dan ky tu

Oblique angle 0 Goéc nghiéng cua ky tu

Text generation flag No, No Chi IUi, chi Idn ngugc hodc ca hai

Ta c6'thé sir dung hodc hiéu chinh kiéu mic dinh hodc ¢ thé tao va nap mot kiéu
chitr mad1.'Sau khi tao xong, ta c6 thé hi¢u chinh cac thude tinh hoac xo6a kiéu chir di
khi khong can nira.

4.1.1. Tao va hiéu chinh Kiéu chir

Ngoai kiéu mic dinh 1a STANDARD, ta c6 thé tao thém nhiéu kiéu chir dé sir dung.
Kiéu m&i ké thira chiéu cao, hé sb bé rong, goc nghiéng, va thudce tinh cia kiéu chit
hién hanh. Pé tao kiéu chit méi, str dung phuong thirc Add. Phuong thirc nay sé tao
d6i tuong TextStyle mai va thém vao tap dbi tuong TextStyles. Phuong thirc Add
lay tén ctia ddi twong TextStyle lam tham sé dau vao. Mot khi da tao xong, ta khong
thé thay doi tén ctia kiéu chir thong qua AutoCAD ActiveX Automation dugc nita.
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Tén kiéu chit c6 thé bao gdm chit, s6 va cac ky tu ddc bi€t nhu dollar (3), gach chén
(L), va gach ngang (-). AutoCAD chuyén doi cac ky tu thanh dang in hoa. Néu ta
khong nhap tén kiéu chit, AutoCAD tu dong dit tén voi dang Stylen, trong d6 n 1a
sd nguyén bét dau tir 1. M6i kiéu méi s& tang thém 1 gia tri.

Nhiing kiéu chir di co déu c6 thé dugc hiéu chinh véi cac thudc tinh cia d6i tuong
TextStyle. Ta ciing c6 thé cap nhat nhitng doan van ban hién c6 dé hién thi nhiing
thay d6i. Sir dung nhiing thudc tinh sau dé hi¢u chinh déi twong TextStyle:

FontFile Xac dinh tén tép gan v6i phong chit nao d6 (kiéu chir).

BigFontFile Tép dinh nghia hinh dang dac biét cuia b ky tu khong phai 1a
ASCII, vi du nhu Kanji.

Height Xéc dinh chiéu cao cua ky tu.

Width Xéac dinh bé rong ky tu (co hodc dan).

ObliqueAngle Xéc dinh d6 nghiéng cua ky tu.

TextGenerationFlag Xac dinh kiéu chit 1ui, chit 1on sgttge hoic ca hai.

Néu thay doi phong chit hodc hudng ciia mot kiét chir, tit ¢a cac vin ban st dung
kiéu d6 ciing s& thay doi phong chir hodc huéng, Thay'ddi chicu cao chit, hé sb bé
rong, va do nghiéng s& khong thay doi nhiing vin ban @3 c6 nhung s& thay do6i
nhing d6i twong vin ban duoc tao sau niy

CHU Y Can phai goi phudng thitc Régen hodc Updaté dé thdy dudc nhiing thay déi clia
cac thudc tinh ké trén.

4.1.2. Gan phong chir

Phong chir dinh nghia hinh déng,cta tung ky tu tao nén b ky tuw d6. Mot phong chix
c6 thé sir dung cho mot hay nhiémkiéu chir. Néu ta c6 mot phong chir chudn, ta co
thé tao ra nhiéu kiéu chir khéc nhau str dung ciing mot phong chir chuan dé s dung
cho nhiing muc dichekhae nhau. Vi du sau minh hoa cung mét phong chir duoc st
dung trong nhidukiéu chir khac nhau (c6 do nghiéng khac nhau):
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Phong cua kiéu chit duoc gan thong qua thudc tinh FontFile cua dbi twong
TextStyle. Gia tri nhip vao thudc tinh FontFile 1a tén tép chira phong SHX da duoc
AutoCAD bién dich.

Thiét 1ap phong chir

Vi du sau lay cac thiét 1ap veé phong chir cua ki€u van ban hi€n hanh, sau d6 thay
doi kiéu phong chir (tén phong) thanh “.VnArial”. St dung phuong thuce SetFont dé
gan phong chit mai.
Sub Ch4 UpdateTextFont ()

Dim typeFace As String

Dim Bold As Boolean

Dim Italic As Boolean

Dim charSet As Long

Dim PitchandFamily As Long

' L&y céac thiét 1lap hién hanh dé& nhap céac
gid tri mdc dinh cho phuong thic SetFont
ThisDrawing.ActiveTextStyle.GetFont typeFace,

Bold, Italic, charSet, PitchandFamily

4

4

Thay d6i kiéu phéng chix
typeFace = ".VnArial"
ThisDrawing.ActiveTextStyle.SétFont\typeFace,
Bold, Italic, charSet, PitchandFamily
ThisDrawing.Regen acActiveViewport
End Sub

4.1.3. St dung phong chif TrueType

Phong chir TrueType® lu6n ludn hién thi-dugce to dac' trong ban v¢, tuy nhién, khi
in thi chinh bién hé théng TESPEILL m&i diéu khién qua trinh t6 dic cho cac ky tu.
Mic dinh, bién TEXTFILL c6 gia'tei 1a 1, nghia 1a céc ky tu s€ dugc t6 dac khi in.
Khi xuit ban v& sang dinh dang/PostScript® st dung phuong thirc Export va in ra
thiét bi in PostCriptgphong chir s& duoc in gidng nhu trong thiét ké.

Dé nang cao toc¢ ddwva hidu qua cua phong chtr dang TrueType trong phién ban
AutoCAD nay, he diéwhanh Windows v& truc tiép mot sb vin ban TrueType. Tuy
nhién, do Mdt,s6 han'ché trong Windows, AutoCAD phai v& phong TrueType dugc
bién déi theo mot vai cach khac nhau, chéng han nhu: van ban dédi xung, chit nguoc,
chirlui, nghiéng, chir co ty 1& bé rong khac 1, hodc huéng khong dong phang véi
man hinh hién thi. Quy tic chung 1a phong chit TrueType khi nhin trong AutoCAD
giéng nhw khi nhin trong cic chuong trinh xir Iy van ban thi do Windows v&, con lai
1a do AutoCAD ty v&. Nhitng phong chir d dugc bién doi khi hién thi s& hoi dam
hon trong mot vai trudng hop, dic biét & d6 phan giai thap. Su khac nhau nay chi
xuét hién khi hién thi phong chit nhung thuc chét s& khong 1am anh huong téi qua
trinh in an.

' Minh hoa phong chit dic va rdng: Phong dic; Phong ring
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4.1.4. S dung phong chir Unicode va Big Font

AutoCAD hién tai d3 hd tro bang ma Unicode chuén. Mot bd phong chir Unicode
c¢6 thé chtra dén 65535 ky tu, voi cac mau cho nhiéu ngdn ngit. Phong chir Unicode
chtra nhiéu ky tu hon s6 ky tu duge dinh nghia trong hé thong. Vi vy dé sir dung
ky tu khong thé nhap truc tiép tir ban phim, ta c6 thé nhap theo dang thic sau
\U+nnnn, trong d6 nnnn 1a chi s6 theo hé muoi sau (hexadecimal) cua ky tu
Unicode. Tat ci miu phong chit SHX cia AutoCAD hién nay déu 1a phong chir
Unicode.

Phong chir SHX sir dung trong phién ban trudc phién ban 13 khong hd trg cach
nhap theo dang |U+nnnn. Tuy nhién, ta co thé tiép tuc phat sinh nhimg ky tu khac
nam trong khoang tir 128 dén 256.

Céc tép vin ban chira bo ky tu, chang han nhu Kanji, chtra hang"nghinky tukhong
phai ASCIL. Bé xur 1y cac van ban nhu vy, AutoCAD hd tr¢ tép dinhwnghfa hinh
dang phong dac biét goi 1a tép Big Font. Ta c6 thé thiét 1ap kidu chir sir dung ca tép
phong binh thuong va tép Big Font.

Vi du vé phong chit chuin dugc cung cip cing AutoCADgxem phu luc E,
“Standard Libraries” trong tai licu “AutoCAD, Command Reference”. AutoCAD
con hd trg nhiéu cach thay mot phong chit choncac phéng Khac hodc dé thiét lap
phong mic dinh, xin xem thém phan “Thaythé phéng chi? trang 152.

Dé thiét 1ap phong chir thuong, sir dung'thugc tinh FontFile. Con ddi voi Big Fonts,
ta st dung thudc tinh BigFontFile.

Thay doi tép phong chir

Vi duy sau sé& thay ddi thudc tinh FontEile va BigFontFile. Can phai thay doi duong
dan trong vi du nay cho phu hgp véi hé thong hién tai.

Sub Ch4 ChangeForitFiles|()
ThisDrawing.ActiwveTextStyle.BigFontFile =
"C:/AuteCAD/Fonts/bigfont.shx"
ThisDrawin@wActiveTextStyle.fontFile =
"Ge/AuteCAD/Fonts/italic.shx"
End Sub

CHU.Y Téh tép.dai cd chira dau phay khong dugc chap nhan Iam tén tép chira phong chi.

4.1.5. Thiet'1ap chiéu cao chir

Chiéu cae’chir xac dinh kich thudc theo don vi v& cua ky tu c6 trong bd phong chir
dang su dung. Gia tri nay thuong bi€u dién kich thudc cia ky tu in hoa, ngoai trir
truong hop st dung phong chit TrueType.

Vé6i phong chit TrueType, gia tri xac dinh chiéu cao chit co thé khong thé hién
chinh x4c chiéu cao ctia ky ty in hoa. Chiéu cao nay bao gdm ca chiéu cao cua ky tu
in hoa va khoang cach cua dau trong cac ngdn chir khac, khong phai tiéng Anh.
Phan dién tich trong ddi gan cho ky ty in hoa va déu 1 do ngudi thiét ké bo phong
chir quyét dinh Iac thiét ké phong chir va do d6 gia tri nay s& rat khac nhau véi cac
bd phong chir khac nhau.

140 | Chuong 4: Tao va hiéu chinh thuc thé AutoCAD



Bén canh phén Chiél:l cao danh chp ky tu in hoa va Vl‘mg dat dau, bo phong gh&
TrueType con c6 phan dién tich nam phia dudi duong thang chén van ban, chang
han nhu cacky tuy, j, g va q.

Thudc tinh Height dung dé xac dinh chiéu chir. Thudc tinh nay chi chdp nhéan sb
duong.
Thay doi chiéu cao ciia d6i tugng Text
Vi du tao mot dong vin ban va thay doi chiéu cao cia vin ban.
Sub Ch4 ChangeTextHeight ()
Dim textObj As AcadText
Dim textString As String
Dim insertionPoint (0 To 2) As Double

Dim height As Double
’ Pinh nghia dbi tuogng Text

textString = "Hello, World."
insertionPoint (0) = 3
insertionPoint (1) = 3
insertionPoint (2) = 0

height = 0.5
' Tao dbi tuong Text trong khéng gianhymd hinh
Set textObj = ThisDrawing.ModelSpace.

AddText (textString, insertionPoint,nheight)

' Thay dbéi giad tri thubdc tdémh Height thé&nh 1
textObj.height = 1
textObj.Update

End Sub

4.1.6. Thiét lap goc nghiéng

Goc nghiéng s€ xac dinh huéng nghiéng vé phia trudc hodc phia sau ctia van ban.
Go6c nay chinh 1a géchgp voiphuong thang dung.

/7Géc xoay 0°

3, — . ‘An 0
! /gn (®) /;:\):;}\ Goc nghiéng 0
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Py L 5] gnhieng
T TN
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Str dung thudc tinh ObliqueAngle dé thiét lap goc nghiéng cho van ban. Goc
nghiéng nhap vao phai la gia tri radian. Géc duong lam chir nghiéng vé phia trudc,
gia tri goc am s€ dugc cdng voi 2*p1 d€ chuyén thanh gia tri duong tuong duong.
Tao van ban nghiéng

Vi du sau tao dbi tuong Text, sau d6 lam nghiéng goc 45°.

Sub Ch4 ObliqueText ()
Dim textObj As AcadText
Dim textString As String
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Dim insertionPoint (0 To 2) As Double
Dim height As Double

4

Pinh nghia dbi tuong Text

textString = "Hello, World."
insertionPoint (0) = 3
insertionPoint (1) = 3

0

insertionPoint (2)
height = 0.5

' Tao db6i tuong Text trong khéng gian mé hinh

Set textObj = ThisDrawing.ModelSpace.
AddText (textString, insertionPoint, height)

14

Thay ddi giad tri thudc tinh ObliqueAngle
’ thanh 45 d6(0.707 radians)
textObj.ObliqueAngle = 0.707
textObj.Update

End Sub

.Y

4.1.7. Thiét 1ap ché do phat sinh van ban

Ché do phat sinh van ban s€ xac dinh xem vancban cé hién thi’1ui hodc 16n nguoc
hay khong.

St dung thudc tinh TextGenerationFlag dé thiét'lap'ehé do phat sinh van ban. Dé
hién thi van ban viét lui, ta gan gia tri acTextFlagBdckward. D€ hién thi van ban
viét nguoc, ta gan gia tri acTextFlagUpsideDgwn, Dé hién thi van ban vira viét Iui,
vira viét nguoc, ta cong ca hai Mang s6'nay lai voi nhau, acTextFlagBackward +
acTextFlagUpsidedown, roi gan cho,thudc tifih nay.
Hién thi vén ban Iui
Vi du sau tao mot dong-vamban,'sau dé thiet 1ap dé hién thi viét lui, st dung thudc
tinh TextGenerationFlag.
Sub Ch4 ChangingfextGenerationFlag()

Dim text@bj As AcadText

Dim textString As String

Pim insertionPoint (0 To 2) As Double
Dim=height | As Double

14

Tao dbéi tuong Text

textString = "Hello, World."
insertionPoint (0) = 3
insertionPoint (1) = 3

insertionPoint (2) 0

height = 0.5

Set textObj = ThisDrawing.ModelSpace.

AddText (textString, insertionPoint, height)

’ Thay ddi gid tri thudc tinh the TextGenerationFlag
textObj.TextGenerationFlag = acTextFlagBackward
textObj.Update

End Sub
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4.2. Str dung Van ban don

Vin ban chén trong ban vé& truyén dat rat nhiéu thong tin khac nhau. Vin ban c6 thé
ding dé thé hién quy dinh chung, dat tiéu dé cho khdi, ‘tao nhan va cling c6 thé 1a
mot thanh phan cua ban v&. Dbi véi nhitng vin ban ngin khong can phai co nhiéu
phong chit hodc c6 nhiéu dong thi ta nén tao vin ban don st dung ddi twong Text.
Vin ban don rat thich hop dé tao nhén.

TCM RADIS
pf’;ffr_ 2500 PS5 CONG.

KOG

. {— AGGREGATE BASE

WOTE:

EXTERD CURA T BOTTOM OF HASE
ROCK AT LOCATIONS WHIRE PLANTERS
ABUT PAVEMENT, SEE DRAWMNG C-12
FOR DETALL WHERE CURB MEETS
GROUND. CHECK CTY CODE.

4.2.1. Tao van ban don

Khi st dung van ban don thi mdi dong ctia van ban 1a mét.ddi tuong riéng biét. St
dung phuong thitc AddText dé tao doi twgng van ban don. Phuong thic nay can
phai nhap 3 gia tri: chuoi van ban, dicnr'chén vachiéu cao chir.

Chudi vin ban 1a phan vin ban s& duge,thurc st hién thi. Cac ky tu dac biét, ma diéu
khién, ky tu Unicode ciing duge’chap nhan. Diém chén 1a mot mang 3 phan tir kiéu
double thé hién toa do toan cuc'cua diém s&chén vin ban trong ban vé. Chiéu cao
chir 12 mot s6 duong thé hién chiéu cadyetia ky tu in hoa. Chiéu cao chir dugc tinh
theo don vi hién hanh.

Tao van ban mét dong
Vi du sau s€ tao van.banimdgt dong trong khong gian mo hinh tai vi tri (2,2,0).

Sub Ch4 CreatgText ()
Dim textObj " As AcadText
Dim textString As String
Dim insertionPoint (0 To 2) As Double
Dim height As Double

' Tao dbi tuong Text

textString = "Hello, World."
insertionPoint (0) = 2
insertionPoint (1) = 2
insertionPoint (2) = 0

height = 0.5
Set textObj = ThisDrawing.ModelSpace.
AddText (textString, insertionPoint, height)
textObj.Update
End Sub

4.2.2. Pinh dang van ban don

DPéi tuong Text dugc tao ra st dung kiéu chit hién hanh. Ta c6 thé thay ddi dinh
dang cua doi tuong Text bang céach thay doi kiéu chir, hodc bang cach thay doi cac
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thudc tinh cua dbi twong Text. Tuy nhién, ta khong thé thay d6i dinh dang cho timg
tur, tung chir trong van ban.

Pé thay d6i kiéu chir di kém véi ddi twong Text, ta sé thiét 1ap thudc tinh
StyleName thanh mdt ki€u chit mdi. Sau khi da thay doi kiéu chir, can phai st dung
phuong thirc Update cta doi twong Text dé thay dugc nhitng thay doi trong ban vé.
Ngoai nhitng thudc tinh c6 thé hiéu chinh dugc cho tit ca cac thuc thé (mau, lop,
ki€u duong,...), ta con cé thé thay doi cac thude tinh khac cua doi twong Text, bao
gom:

Alignment Xac dinh ché d0 canh hang theo phuwong ngang va phuong
thang dung cho van ban.

InsertionPoint Xac dinh diém chén cua vin ban.

ObliqueAngle Xac dinh goc nghiéng ctia timg d6i tugng(Text.

Rotation Xac dinh goc xoay (tinh bang radian) ¢ua déi tuong [Text.

ScaleFactor Xac dinh hé sb ty 1€ cho van ban.

TextAlignmentPoint  Xac dinh diém canh hang cta’van ban.
TextGenerationFlag  Xac dinh ché do phat sinh van ban: lai, 16n nguoc hodc ca hai.
TextString Xac dinh chudi van ban thue’su dwgc hién thi.

Sau khi da thay Siéi cac thudc tinh, ¢An phaiyst ‘dung phuong thirc Update dé hién
thi nhitng thay doi trong ban veé.

CHU Y Biét tit ca cic phudng thirc va thudc'tinh clia ddi tugng Text, xin xem thém tai
lieu AutoCAD ActiveX and VBA Reference.

4.2.3. Canh hang van ban dan

Ta co thé canh déu vian ban mot'dong theo mot hodc hai phuong dimg va ngang nhu
thé’ hién trong minh hoa dudi'day. Ché do canh tréi 1a gi4 tri mdc dinh. Dé thiét lap
ché d6 canh hang theo phwong ngang va doc, ta sir dung thudc tinh Alignment.

middle center |— top center
top left ———— top right
\.\ ’..'
middle left \ /- middle right
N /
baseline left N\
(default) —— ¢ /‘

baseline right
bottom left — . .
baseline center middle
bottom center

Canh hang lai van ban

bottom right

Vi du sau tao d6i tuong Text va ddi tuong Point. boi tuong Point dugc gan lam
di€m canh hang cho van ban, va sau d6 dugc chuyén thanh dau thap dé de ta cé thé
nhén biét rd. Sau khi thay doi ché dg canh 1€, mot hop thong bdo hi¢n 1én nham tam
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ngimg qua trinh thuc thi Macro dé ta c6 thé thay rd tac dong cua viée thay do6i ché
dd canh hang.

Sub Ch4 TextAlignment ()
Dim textObj As AcadText
Dim textString As String
Dim insertionPoint (0 To 2) As Double
Dim height As Double
’ Ppinh nghia d6i tuong Text

textString = "Hello, World."
insertionPoint (0) = 3
insertionPoint (1) = 3
insertionPoint (2) = 0

height = 0.5
' Tao dbi tugng text trong khéng gian md hinh
Set textObj = ThisDrawing.ModelSpace.
AddText (textString, insertionPoint, hedght)
' Tao diém trung véi diém canh hang vian ban,
' d& ta cé thé& quan sat ré quad trinh thay|ddiiché ddé)canh hang
Dim pointObj As AcadPoint
Dim alignmentPoint (0 To 2) As Double

alignmentPoint (0) = 3
alignmentPoint (1) = 3
alignmentPoint (2) = 0

Set pointObj = ThisDrawing.ModelSpace.
AddPoint (alignmentPoint)
pointObj.Color = acRed

! Gan kiéu diém thanh dang cht thap
ThisDrawing.SetVariablie\"PDMODE", 2

’ Canh trai d&éi tuong Text

textObj.Alignment = acAlignmentLeft

ThisDrawing.Regen acActiveViewport

MsgBox "The Text,object is now aligned left"

' Canh gitra| dbi ‘tuwong Text

textObj.Alignment) =tacAlignmentCenter

' Canh hang van ban ‘so véi diém (cln cho

' tit ca _ngoai tm¥ canh trai)

textObj.TextAldgnmentPoint = alignmentPoint

ThisDrawing.Regen acActiveViewport

MsgBox "TherText object is now centered"

! [Canhyphal d6i tuong Text

textObj.Alignment = acAlignmentRight

ThisDrawing.Regen acActiveViewport

MsgBox "The Text object is now aligned right"
End Sub

4.2.4. Thay ddi van ban don

Ciing giéng nhu cac ddi twong khac, ta ¢ thé di chuyén, xoay, x6a va sao chép ddi
tuong van ban. Ngoai ra, ta con ¢ thé 1dy dbi xung dbi tuong Text. Dé ddi twong
vin ban khong bi dao nguoc khi ldy d6i xung, can phai gan bién hé thong
MIRRTEXT bang 0.

Duéi day liét ké cac phuong thirc ¢ trong ddi twong Text dung dé hiéu chinh d6i
tuong. B¢ cé danh sach day du hon, xin xem thém tai licu “AutoCAD ActiveX and
VBA Reference”.
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ArrayPolar Nhéan ban dang cuc.

ArrayRectangular Nhan bang dang chir nhat.

Copy Sao chép d6i tuong Text.
Erase X6a dbi tuong Text.

Mirror Lay dbi xtmg ddi twong Text.
Move Di chuyén dbi tuong Text.
Rotate Xoay dbi tuong Text.

4.3. Str dung Van ban nhiéu dong

Ddi voi cac doan van ban dai va phuec tap, ta nén tao ddi tuong van ban nhiéu dong
— Mtext. Van ban nhiéu dong co thé nam tron trong mot bé rong nhét dinh nhung lai
6 thé mo rong vo han theo chiéu dang. Péi tuong Mtext con ¢ thé duoc dinh dang
chi tiét dén timg tir hodc timg ky tu.

Dbi twong vin ban nhiéu dong bao gdm nhiéu dong #4n banhedc.doan vin ban nam
tron trong mot bé rong da dinh trudc. Mac du cd nhiéu dong nhung cac doan van
duoc tao trong mot 14n soan thao chi tao thanh mot dbi tuong. béi tuong nay co thé
di chuyén, xoay, x6a, sao chép, liy ddi xing, co gién hoic thay doi ty 1¢.

Vin ban nhiéu dong cung cdp nhiéu lyaschon'frong qua soan thao hon so véi vin
ban don. Vi du nhu ta co6 thé thiét 1ap duong,gach chan, phong, mau va chiéu cao
chit cho tung ky tu, tirng tir hoac etim tiptfong mot doan van.

4.3.1. Tao van ban nhiéu dong

Ta c6 thé tao d6i twong vin ban nhiéu dong (d6i twong Mtext) bang cach st dung
phuong thirc AddMtext. Phiwong'thtre nay cén phai nhép vao ba tham s6: chubi ky
tu, diém chén trong ban4&wa ehicu rong cta hinh chit nhat bao van ban.

Chudi ky tu 1a doanswan ban & thuc sy duoc hién thi. Ta ¢ thé nhap cac ky tu dic
biét, ma diéu khién, va'ky tu Unicode. Diém chén 1a mang gém 3 phén tir kiéu
double thé hién toa ditean cuc cua diém, noi s& chén van ban trong ban vé&. Chiéu
rong van ban la mot $6 duong thé hién phﬁn bé rong cda hinh chir nhat bao van ban.
Chiéurong dugc do theo hé don vi hién hanh.

Saukhi da taoxeng ddi tuong Mtext, ta co thé thay ddi chiéu cao chit, ché do canh
hang, goc nghiéng va kiéu van ban cho dbi tugng Mtext, hodc co thé thiét lap dinh
dang cho'timg ky tw. Ché d¢ canh hang diéu khién cach phan bd van ban tuong ddi
so vOi hinh chir nhat bao.

y defaull mfexT prompfs
for the first and second

By defaull mfiexi prompfj
for the first and second

y defaulf mfexf prompfs
for the first and second

torner of a rectangle
bnd place the text to fit
within the sides of the
rectangle. The text may

low beyond the top or

corner of a rectanglyg
and place the text to fi
within the sides of thd
rectangle. The text may
flow beyond the top o

corner of a rectangle
and place the text to fit
within the sides of the

rectangle. The text may
flow hm‘.rnnd the h-p ar

botterm of the rectangle
(or both) depending on
the justification of the
text.

Canh trai

bottom of the rectangle
(or both) depending on
the justification of the

text.

Canh phai

bottom of the rectangle

(or both) depending on

the justification of the
text.

Canh giira
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Chiéu cao cua dbi tuong MText phu thudc vao sb ky tu trong chudi ky tu.
Tao doi tugng Mtext
Poan mi sau tao dbi tuong Mtext trong khong gian mé hinh tai diém (2,2,0).

Sub Ch4 CreateMText ()
Dim mtextObj As AcadMText
Dim insertPoint (0 To 2) As Double
Dim width As Double
Dim textString As String

insertPoint (0) = 2:insertPoint(l) = 2:insertPoint(2) = 0
width = 4
textString = "This is a text string for the mtext object.”

' Tao dbi tuong Mtext trong khéng gian md hinh
Set mtextObj = ThisDrawing.ModelSpace.
AddMText (insertPoint, width, textString)
ZoomAll

End Sub

4.3.2. Pinh dang van ban nhiéu dong

Vian ban mai dugc tao s€ tu dong nhéan cac thudestinh cua kicu van ban hién hanh,
mic dinh 1a kiéu STANDARD. Ta c6 thé thay déi dinh dang ban dau bang cach thiét
lap dinh dang cho timg ky tw va gan cac thudc tinh,cho distwong Text. Ta ciing c6
thé chi ra dinh dang va cac ky tu dic biét st dung mdt,sd phuong thic s& dugc trinh
bay dudi day.

Céc lya chon dinh dang, chang hanchfgach chan, vin ban dic biét', phong chir cé
thé duoc ap dung cho timg ky tf hodc timg tir trong vin ban. Nhiing lya chon chung
nhu kiéu vin ban, ché do canh hang,'bé rong va goc xoay cé tic dong dén toan thé
dbi tuong Mtext. Ta co thé thay ddi caphai loai dinh dang trén str dung cac thudc
tinh va phuong thirc cia dbi frong Mtext.

' Vin ban didc biét £'Stack text: 1a van ban hodc phéan sb hién thi dung sai hodc sé do nao do. Can
phai nhép vao cac’ky, tu déc biét trong doan van ban dé hién thi van ban dic “biét, bao gdm diu ),
(#) va (V). Dau o) thé hién phan sb dang gach ngang. Déu (#) thé hién phan s6 dang gach chéo. Diu
() thé hién/phamdung sai (vin ban nim trén 2 dong) hodc thé hién s6 mi. Hinh dudi ddy 1a minh
hoa cac loai'wan ban dac biét

21 @ 1o

054- 057 D1A-2 HOLES DET DlA-2 HOLES

plain text tolerance stack

1

1128 GALY. STL. POSTS 159 GALY. 5TL. POSTS

diagonal fraction vettical fraction
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4.3.2.1. Dinh dang tirng ky tu, tirng tir

Ta c6 thé thiét 1ap dinh dang cho ting tir hodc timg ky tu bang cach nhap vao ky tu
ASCII twong duong v6i mi dinh dang van ban. Ta c6 thé: gach chan vin ban, thém
mot duong théng phia trén van ban va tao van ban dac bi¢t. Ngoai ra, ta con co thé
thay d6i mau, phong va chiéu cao chit hodc c6 thé thém vao khoang tring giita cac
ky tu, ting bé rong ctia ky tu. Dé thiét 1ap dinh dang, ta phai sir dung ky tu ASCII
tuong duong v6i ma dinh dang:

Pinh dang doi tugng Mtext I

Ma dinhdang Muc dich Nhap vao... sé co két qua la...

\0...\o Bat/Tat dudng Autodesk Autodesk AutoCAD 2000
gach tren \OAUtoCAD\o 2000

\L...\1 Bat/Tat dudng Autodesk Autodesk AutoCAD 2000
gach duoi \LAUtoCAD\| 2000

\~ Chén ddu trang Autodesk :U:fﬁgis; 2000

N . nr Lo

khong  bi  XUONg A +0@AD\~2000
dong

AR Chén dau gach4 Autodesk \\AutoCAD  Autodesk \AutoCAD
ngugc

N\ Chen dau ngodc “Autodesk Autodesk {AutoCAD}

maoc 2000

\{AUtoCAD\} 2000

\File name; Thay .d0i ‘thanh
phong. chifico tén

tépmyunhu. da chi

Autodesk \Ftimes;
AutoCAD 2000

Autodesk AutoCAD

dinh

\Hvalue; Thay'd6i chiéu cao  Autodesk Autodesk
cht theo gia trl \py:aAutocAD AutoCAD
don vij vé !

\Hvaluex; Thay chiéu cao Autodesk AutoCAD Autodesk AutoCAD
chit gdp x lan \H3x:2000 2000
chiéu cao hién tai !

\S..."...; Chen van ban 1.000\5+0.010"- +0.010
chdéng véi chir di _ 1.000 -0.000
kem ky tw\, # va 0000
N

\Tvalue; Diéu chinh khoang \T2;Autodesk A utodesk

cach cac ky ty tor
0.75 dén 4
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Pinh dang doi tugng Mtext

Ma dinhdang Muc dich Nhap vao... sé co két qua la...
\Qangle; Thay d6i goc xién  \Q20;Autodesk Autodesk
\Wvalue; Thay 66! hé s bé \W2;Autodesk Autodesk
rong dé tao chir
rong
\A Thiét 1ap ché do \A1;1\S1/2 1 1
canh hang theo 2

chiéu ding; cac
gia tri: 0, 1, 2
(dudi, gilra, trén)

Su dung dau ngodc moc ({}) dé thié‘g 1ap dinh dang chi.cho doanyvéan ban bén trong
dau ngodc. Co thé long dugc dén 8 cap.

Ta ciing c6 thé nhap vao cac ky tu ASCII tuong duwong v6i,cac ky tu diéu khién
trong mot dong hoac mdt doan van dé chi ra"dinh dang hoac cac ky tu dac biét,
chang han nhu dung sai hoac ky tu kich thuédc.

Céc ky tu diéu khién sau str dung dé tao-dean van ban nhu trong minh hoa ¢ dudi.

{{\H1.5x%; Big text} \A2; over text)\Al/\A0; under text}

Big text Over te:'(t/under text

St dung céc ky tu diéu khién dé dinh dang vin ban
Vi du sau tao mot doi twong Mtext.co van ban dugc dinh dang nhu ¢ minh hoa trén.

Sub Ch4 FormatMText{()
Dim mtextObgj As AcadMText
Dim insextPoint (0"To 2) As Double
Dim width As Datble
Dim textString As String
insexrtPoint(0) =
insertPoint (1)

insertPoint (2)
width =e4

’ Pinh

o NN

nghia céac ky

tu ASCII lam ky tu diéu khién

Dim OB As Long " M& ngoac {
Dim CB As Long ’ bbébng ngodc}
Dim BS As Long " Gach nguoc \
Dim FS As Long " Gach xudi /
Dim SC As Long ! Chém phéy ;
OB = Asc("{")

CB = Asc("}™)

BS = Asc("\")

FS = Asc("/")

SC = Asc(";™)

' Gan chudi van ban cac ky tu diéu khién va céc ky tu théng thudng

' dé la: {{\H1.5x; Big text}\A2; over text\Al;/\A0; under text}
textString = Chr(0OB) + Chr(OB) + Chr(BS) + "H1.5x" _
+ Chr (SC) + "Big text" + Chr(CB) + Chr(BS) + "A2" _
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+ Chr(sC) + "over text" + Chr(BS) + "ALl" + Chr(sC) _
+ Chr(Fs) + Chr(BS) + "AO" + Chr(SC) + "under text"
+ Chr (CB)
Tao dbéi tuong Mtext trong khéng gian mé hinh
Set mtextObj = ThisDrawing.ModelSpace.
AddMText (insertPoint, width, textString)
ZoomAll
End Sub

4

4.3.2.2. Pinh dang déi twong vin bin nhiéu dong

Ta c6 thé thiét 1ap cac thudc tinh diéu khién kiéu van ban, ché do canh 18, kich
thudc va goc xoay cua vin ban. Nhitng thiét 1ap nay sé& tac dong 1én tit ca vin ban
bén trong dudng bao van ban chir khong phai chi tac dong dén motAlr hodic mot ky
tu riéng 1€ nao ca.

Thudc tinh StyleName thiét 1ap phong chit va cac dic tinh dinh dang méc dinh
cho van ban mai. Khi tao doi tugng van ban, ta cé thé chgn ki€u van ban ma minh
can dung trong danh sach cac kiéu van ban hién co.

Khi thay ddi kiéu vin ban ciia di tuong Mtext co sir dung'dinidang riéng cho mot
phén nao d6 cua doan van ban thi kiéu van ban-mdinsé duoe ap cho toan bd ddi
tuong, va do d6 dinh dang riéng cua mét s6 ky tw.nao dé,co thé s& khong duge giir
nguyén. Vi du nhu khi ta thay d6i kiéu phong tir TrueType sang kiéu SHX hodc mot
kiéu phong TrueType khac thi phong chitmai d6 sé duoc gan cho toan bo d6i tuong
van ban va cac dinh dang riéng cta cdc ky tu'sé bivthay thé.

Ché d6 canh 1& diéu khién sy sip xép cla van ban dya trén mot diém canh 18 nao
d6. Poan vin ban s& dugc canh. déudua trén'bién trai va phai cia duong bao, con
cac dong van ban s€ dugc canh gitlta, trén hodc canh dudi dya trén dudng bién trén
va dudi cia duong bao van ban. Puong bién trén va dudi dugc xac dinh dya trén
dudng thing trén vawduéi éia dbi twong vin ban nhidu dong. AutoCAD cung cap
cho nguoi dung 9 thiét J4pwe ehé do canh 1&, bao gom: Trén Trai (TL), Trén Giita
(TC), Trén Phai (TR), Gitra Trai (ML), Gitra Gitta (MC), Gilta Phai (MR), Du¢i
Trai (BL), Duéi Gitra (BC);*Pudi Phai (BR).

Samouier wean soi o aew mubjecl Comzuter sscnily b G o new
but L rocent e ] st ey tul S recet yeors wes eithar kxur
or incdegeute attantion

o o

ki b I ey arpearolis nacomms: peld to it by corparote ¢

nmg-mm ol ha eilles Frporiaes Ao Heengeition of Fa shiza rpstcs
o ergerizztiors b Fum o o

v

el Hewsver, e m\'hi af e
wrocees b o Iﬂl‘-ﬂ'\ﬁ' Aarrgee
ol vt s, b e

Mk Lo of parTen ol

Tk asprvetly b Gt

o

sk
sy Vo ey [ vln -d e e

top left:
left-aligned

comprabanatle to of pr- ruu.-a.

£
sty hen iy nan v oo

middle left:
left-aligned

150 | Chudng 4: Tao va

top center:
centered

Competer Ry it e e wbecy
el artl recant sean lorgs:

wtarkesl ampmech b fommgtar
avcurly s gy b st Tnparee

middle center:
centered

hiéu chinh thuc thé AutoCAD

It
mllr-\nwvd bmm aenrheel rwicde

top right:
right-aligned

m..K; SRpandant upn namgutan i
ey wrisn |o bualiess b
mnl ol Eomzute mutan folurs
arasnar sccidenta o dnTam
Tra Irpartance af Tl irerssess a3
e -r Iewurds el fmlwarkl
L wore

acuctiy Sors innacore g
. oo, wuhn a nno
RPN T gor
e oveletie delarams, b e
rietie be o paried lecieed

II-MlLr [ oﬁlﬂl_r bewr cl"mle-d L\‘a-u'do

middle right:
right-aligned



i ke " et S b o e b b e
s Hoveen The bogevin o s mm;_:g?a e g T
Inharantly mors fnescuns compating nharaniy Mo T ‘isharantly mors Teescars compiing
SR T e, RSNE S me by, st S
b et dan K g oriten gt st e -l
T s +f I bvore o T Irpertorein o (his Iarwees i e T et o (he arwoves i v
- .
S o eyt e et e Sgmbmatate hew beceara B in 2, erpenizmtiona hete Baccma
l’:.mmw_ g of ta erflionl eartanes hem Fecegrition of Ra oritiosl impertancs hoa
i v Tieguis cttemin oot ‘E"'— g, i on e o s il o
O Cmenriar sacey 0 o sk " omptar s i | et @ nes 28 rorte saantly = oon s new AR A
bottom left: bottom center: bottom right:
left-aligned centered right-aligned

Str dung thudc tinh AttachmentPoint dé thay ddi ché do canh 1& cua ddi tuong
Mtext.

Thudc tinh Rotation diéu khién goc xoay ctia dudng bao vin ban.

4.4. Str dung ky tw Unicode, Ky tw diéu khién"va Ky tw dic
biét.

Ta c6 thé sir dung cac ky tu Unicode, ky tu diéu khién ya Ky tu dae biét trong chubi

vin ban dé hién thi cac ky hiéu. (Tat ca cac ky tu khong €0 trong bang chir cai budc
phai dugc nhap vao bang ma ASCII tuong duong)

Ta c6 thé tao cac ky tu dic biét st dung cac chidiky tu Unicode sau:

Ky tu Unicode

Ky tu Unicode Mo'ta

\U+00B0 K$hiéu d6

\U+00B1 Ky hiéu dung sai ddu cong/trir
\U+2205 KY¥ hi¢u ghi kich thudc duong kinh

Ngoai cach su dung céac ky.tir Unicode, ta co thé thé hién cac ky tu dac biét béng
cach thém cac thong,tin di€u khién vao chudi ky tu van ban bang cach sur dung cap
ky hiéwphan tramy(%%) d¢ bat dau chuoi dicu khién.

Mixdiéu (khién kiéu nay tuong thich v&i vin ban AutoCAD chuan va phong
PostScript:

$%nNnn hién thi ky tu s6 nnn.

Trong VB hodc VBA, chubdi trén c6 thé nhap nhu sau

Dim percent as Long
percent = ASC(“%")
TextString = chr (percent) + chr(percent) + “nnn”

Céc ma diéu khién sau chi twong thich v6i phong AutoCAD chuan:

M6 ta ma diéu khién

M3 diéu khién Mo ta
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%%0 Bat/tit ché do gach trén

%%u Bat/tit ché do gach dudi

%%d Ky hi¢u do

%%p Ky hiéu dung sai (ddu cong/trir)
%%c Ky hiéu kich thudc duong kinh
%%% Ky hiéu phan tram

4.5. Thay thé phéng chir

Ta c6 thé chi dinh mot phong chir dé thay thé cho cac phong chit khac hodc dé lam
phong chit mic dinh khi AutoCAD khong thé tim thiy phong chik nio do trong ban
Ve.

Phéng chir sir dung cho cic vin ban trong ban y& duge xac'dinh dua trén kiéu van
ban, va v6i dbi tugng Mtext 1a dya trén dinh dang phong riéng biét cho ting ky tu.
bai luc, dé dam bao rang ban vé& chi sir duhg motysd phdng chir ndo do, hodc khi
mudn chuyén cac phong chir di st dung thanh’cac phong chir khac, ta co thé st
dung cac b soan thdo van ban dé tao bang anh xa phong.

Ta c6 thé sir dung bang anh xa phéngykhi mudr chi st dung mot bo phong tiéu
chuén, hodc dé tao su thuan tiéd khi in. Vixdwnhu khi chia s& ban v& véi cac nha tu
van, ta s& sit dung bang anh xa phong,dé xac dinh nhitng phong chit ma AutoCAD
s& thay thé khi c6 nhimg doan vin ban tad v4i phong chit khac. Twong tu, khi mudn
soan thao ban v& stir dung bd phéng hién thi nhanh SHX va sau d6 chuyén nguoc lai
thanh cac phong chir\khae.déin an’thi ta phai thiét 1ap bang anh xa phong chir dé
chuyén timg phong chir SHX\thafth mot phong chir tuong dwong khac.

Béng 4nh xa phong chiila mot tép vin ban ASCII thuan tiy chira mot anh xa phong
trén mot dong. Moi dong bao gom: tén co so ctia phong chir (khong bao gdm duong
dan hodc thu muc), tiép sau do la dau chim phay (;) va tén phong chir thay thé. Tén
phong chif thay, thé phai bao gdm ca phan mo rong, chang han nhu . #f.

Lay, vi du, tacod thé sir dung muc sau trong bang anh xa phong dé chi ra rang phong
TrueType times.ttf sé thay thé cho phong romanc.shx:

Romanc.shx; times.ttf
AutoQAD luén c6 mdt bang anh xa phong chit mac dinh. Ta co thé hiéu chinh tép
nay bang cach sir dung mot chuong trinh soan thao van ban ASCII thong thuong.
Ta cling c6 thé chi dinh mot bang anh xa phong khac bang cach sir dung thude tinh
FontFileMap trong doi tugng Preferences.

4.5.1. Chi dinh phong thay thé mac dinh

Néu trong ban v& c¢6 chira phong chir khong co trong hé thong, AutoCAD s& tu
dong thay thé bang phong chir da duge chi dinh trudc. Méc dinh, AutoCAD st
dung t&p simplex.shx. Tuy nhién, ta cling c6 thé chi dinh m¢t phong chir khic khi
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can bang cach str dung thudc tinh AltFontFile cua dbi tuong Preferences dé thiét lap
tén tép chura phong chir thay the.

Néu dung kiéu vin ban c6 sir dung Big Font, ta c6 thé anh xa sang mot phong chir
khéc sir dung thudc tinh AltFontFile. Bién hé thong nay sir dung mot doi té€p chira
tén phong la «xt.shx va bigfont.shx.

Béng sau thé hién quy tic thay thé phong chir trong AutoCAD khi khong tim thay
phong chit khi mé mot ban vé.

Quy tic thay thé phong chir

Phan mé Thir tu anh xa
rong 1 2 3 4
TTF Str dung gid tri  Stur dung phong Windows thay
FONTMAP dinh nghia trong  thé mot phong
kiéu van ban chir trong tu
SHX Str dung gid tri  Sir dung phong Sirdung Nhic nguoi
FONTMAP dinh nghia trong #FONTALT dung nhap
kiéu van ban phong méi
PFB St dung gid tri  Su dung Nhic rguoi
FONTMAP FONTALT dung nhap
phong mai

4.6. Kiém tra chinh ta

Trong sudt qua trinh kiém tra_chinh ta,"AutoCAD so sanh tir trong ban v& vdi tir
trong tir dién chinh hién hanh. Bét ky tir nao nguoi dung thém vao déu duoc luu vao
trong tir dién tiy bién hién hanh trong lac kiém tra chinh ta. Vi du, ta c6 thé thém
vao mot sd tén thuong,ding, d&” AutoCAD khong con xem dé 1a nhiing tir bi sai
chinh t4 nira.

Pé kiém tra chinh ta%w6i mot ngdn ngir khac, ta phai thay doi sang mot bo tir dién
chinh khac.

AufoCAD, ActiveX Automation khong hd trg cac phuong thirc dé thyc hién kiém
fra‘chinhta."Cuy nhién, ta van c6 thé gan tén cua tir dién chinh thong qua thudc tinh
MainBictionary hodc tén tir dién tuy bién thong qua thudc tinh CustomDictionary
c6 trong @di twong Preferences.
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KICH THUOC VA DUNG SAI

Pinh kich thudc 1a qua trinh v& cic duong kich
thude cho ban v&. Con dung sai xac dinh khoang sai
s6 cho phép cua kich thudc ban v&. Voi ActiveX
Automation, kich thudc cua ban v€ dugc quan ly

bang cac kiéu kich thude.

Trong chwong nay 5

Khai niém vé kich thudéc
Tao kich thudc

Hiéu chinh kich thudc
Kiéu kich thudc

Kich thuéc trong khong
gian mo hinh va khong
gian in

= Tao dudng dan va cha
thich

» Tao dung sai hinh hoc
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1. Khai niém vé kich thudc

Kich thugc cho biét cac s6 do hinh hoc cua d6i tugng nhu khoang cach, goc gitra
cac doi tugng va toa do XY cua mot diem. AutoCAD cung cap 3 loai ki‘ch thudc co
ban: dang duong, dang tia va dang goc. Kich thude dang duong bao gom cac kiu
do theo canh', do gdc va kicu toa do. Dudi day 1a vi du vé moi loai kich thudc:
angular— ‘—horizontal

| 200 |

o

aligned
T & . .
// ,\?G_QO /___ — 419 diameter
T T /
N N E—
\
kY

Y ¢
verﬂcal—% \ er(/ ! - J/I = -

radiusJ 75 B5 o 30 l(_ L
L J baseline
continued

Ta c6 thé vé kich thudc cho timg dudng thang, nhiéu duong thang mét luc, duong
cong, duong tron va cac doan cua duong-da tuyénthodc cling cod thé xac dinh cac
kich thudc don 1€.

100

50

100 —
so——(+}
50——{{}
ot
T |

o o O O
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Kich thuéc theo kiéu toa do

AdtoCAD\y& Kich thudc trén 16p hién hanh. Moi kich thuéc déu thudc mot kiéu
kichythude, nhat dinh, c6 thé 1a mac dinh hodc tuy chon. Kiéu kich thudc xéc dinh
cac dae,tinh nhu mau, kicu chir, va ty 1€ kiéu duong, nhung lai khéng duoc ho tro
thong s0'vé d§ day. Cac ho duong kich thudc cho phép tao nhiing kicu kich thude

" Trong kich thuéc do theo canh, duodng kich thude song song v6i hai diém gbc cua dudng keo dai.
Vi du dudi day minh hoa hai vi du vé kich thudc do theo canh. Pau tién chon doi tugng (1), sau do6
xac dinh vi tri cta kich thudc do theo canh (2). Puong dong s€ dugc vé tu dong.

/{\542 g2 &

1
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khac dya trén mot kiéu kich thuge co ban. Ché d6 ghi dé' cho phép chinh sira chi
ti€t chi cho mdt kich thudc cu thé.

1.1. Thanh phan ctia mét kich thwéc

Phén nay dinh nghia so lugc vé cac thanh phan ctia mét kich thude.

dimension text Ch{r kich thudc
arrowhead  Dau mii tén

60.00 —= N , p
’.7 dimension line Budng kich thudc

.y — extension line Pudng dong

=~
#4 REBAR .~ =
@ 30cm Q.C.

N leader Pudng dan

Puong kich thudc 1a mot duong thiang biéu thi hudng va do réngscta mot kich
thude. D6i véi kich thude do goc, duong kich thudeTa méteung tron. Puong dong
1a mot dudng ndi tir diém duoc do dén duong kich thudc. Pau mii tén, con goi 1a
ky hiéu diém két thiic hay diém két thuc, dugesthém vao hai dau ciua duong kich
thude. Chit kich thude 1a mot chudi ky tuthuong biéu thisé do thuc. Chudi ky tur
ciing ¢ thé bao gdm tién tb, hau td va sai s6/Duong.dan la duong thang din tir
dong cha thich dén ddi twong duoc chil thich, Déu tim 1a mot dau cong nho chi tim
ctia mot dudng tron hay cung tronsDuong tam la cac duong nét dat xac dinh tam
cua mot duong tron hay duong eting.

budng

tam

1.2. Dinh nghia‘bién hé théng kich thwéc

Bién hé théng kich thudc diéu kién sy hién thi cia kich thudc. Bién hé théng kich
thu6ey gdm cOy DIMAUNIT, DIMUPT, DIMTOFL, DIMFIT, DIMTIH, DIMTOH,
DIMJUSTH VADIMTAD. Ta ¢ thé gan cac bién nay bang cach st dung phuong thirc
SetVatiable. Vi du, doan ma sau gan bién hé théng DIMAUNIT (dang don vi cho
kich thué¢ goc) 1a radian (3).

ThisDrawing.SetVariable "DIMAUNIT", 3

1.3. Thiét lap kiéu chir cho kich thwéc

Chir kich thudc 1a tat ca cac doi tugng van ban gan vai kich thudce, bao gom so do,
sai s0, tién t0, hau td va cac ghi chi mot dong hoac nhiéu dong. Ta cé thé st dung

' Ghi d¢ kiéu dudng kich thude (dimension style override) la nhimg thay do6i nho cho mot géu
hinh nao do6 cho kiéu kich thudc hién hanh. Che d6 nay twong duong vdi viéc thay doi bién h¢ thong
ve duong kich thude ma khong lam thay doi kiéu kich thudc hién hanh.
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céc s6 do mic dinh cia AutoCAD lam chit kich thuéc hodc tu nhap vao hoac co thé
bod di hoan toan. Ta cling c6 thé thém vao chir kich thudce cac thong tin nhu quy
trinh san xuat hoac huéng dan lap dat.

?120 250

o = 4575
ST -
% # i

Chir kich thuéc mdt dong st dung kiéu thr hién hanh duogc xac g‘inh trong thudc
tinh ActiveTextStyle. Chir kich thude nhi€u dong cling str dungki€u'ehir hién hanh
cho cac chuoi van ban do.

@

9150

1.4. Khai niém vé dwéng dan

Pudng dan mic dinh 1a mot duong th'fmg c6 mot dat mii ‘téarehistéi mot ddi tuong
trong ban v&. Thong thuong, chirc ning ciia mot.dudng danila, ndi phan cha thich
v6i ddi twong. Cha thich trong truong hop fdayla mot,doan van ban, khéi hoic
khung diéu chinh d6i tugng. Cac duong dan, nay khac véiloai duong dan don gian
do AutoCAD tu dong tao ra cho cac kich thudc banskinh, duong kinh hay kich
thudc theo canh von c6 chudi ky tw khong dat gitta cac duong dong.

dudng dan- eader

Cac ddi twong duong, dn duoc lién két voi cha thich, do dé khi cha thich duoc
chinh stra, duong dan cling dugc cap nhat theo. Ta co thé sao chép chu thich dugc
str dung & mot noi khac trong ban vé& va gan thém duong dan vao hoic ta c¢6 thé tao
mot chii thich méi. Ta ciing c6 thé tao mot duong dan ma khong can co chu thich.

1.5. Khai.niém vé kich thwérc lién két

Kich thudc lién két 1a kich thuéc ma trong do tit ca cac duong thiang, dau miii tén,
cung tron va chir kich thudc déu duge v& nhu mot dbi tugng kich thudc don nhét.
Bién hé thong p1vaso didu khién tinh lién két va mic dinh 1a gia tri on (bat). Néu
bién DIMASO ¢ gia tri 14 off (tat), dudng kich thude, dudng dong, ddu mili tén,
duong dan va chit kich thude duogc v& nhu 1a cac dbi tuong riéng biét. Ta co thé tao
kich thudc khong lién két néu can thay doi kich thuéc ma khong bi cac bién sb chi
phdi. Tuy nhién, néi chung, cac kich thudc lién két d& s dung hon vi chung duoc
xem nhu 13 mot ddi tuong don nhét.

Dé gan hodc Iy bién hé thong, sir dung phuong thirc SetVariable va GetVariable.

158 | Chugng 5: Kich thudc va dung sai



2. Tao kich thudc

Ta c6 thé tao kich thude dang duong, dang tia, dang goc va kiéu toa do.

Khi tao kich thudc, kiéu kich thudc hién hanh s& dugc str dung. Sau khi da duoc tao
ra, ta c6 thé diéu chinh gbc cua cac dudng dong, vi tri chir kich thudc va ndi dung
chir kich thudce va goc hop ctia nd so voi dudng kich thude. Ta ciing c¢6 thé thay doi
kiéu kich thuéc duoc st dung.

2.1. Tao kich thwéc dang dwong

Céc kich thuéc dang duong co thé 13 kiéu do theo canh hoac kiéu do nghiéng. Kich
thudc kiéu do theo canh co dudng kich thudce song song gbc cua dudng dong. Cac
kich thudc do nghiéng c6 duong kich thude nam nghiéng mot géeyso voi goc cua
duong dong.

Pé tao mot kich thudc dang duong, st dung cacs 1énh AddDimAligned,
AddDimRotated hoac AddDim3PointAligned. Sau khi.da tao xong cae kich thudc
do thang, ta c6 thé diéu chinh chudi ky tu, goc ctia chudiky, tu hodc goc cua dudng
kich thudc. Hinh vé& sau hién thi rd gbc ciia duong dong cling nhir vi tri dat duong
kich thudc:

|—-53.54—-

theo canh nghiéng goc 315 do

Pé tao kich thuéc‘kiéu do theo canh, ta sir dung phuong thirc AddDimAligned.
Phuong thirc nay can phai nhép vao 3 toa do: goc cua hai duong dong va vi tri cua
chuoi ky tu.

2.2. Tao kich thwéc dang tia

Kich thuéc dang tia ding dé do ban kinh, duong kinh cia cung va duong tron. Dé
tao kich thudc dang tia, st dung phuong thirc AddDimRadial.
Céc dang khac nhau cua kich thudc dang tia dugc tao dua trén kich ¢ cia duong

tron hay duorng cung, thudc tinh TextPosition (vi tri chudi ky tu) va cac gia tri trong
cac bién hé thong kich thuéc nhw DIMUPT, DIMTOFL, DIMFIT, DIMTIH, DIMTOH,
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DIMJUST va DIMTAD. (C6 thé lay hodc gan bién hé thdng bang cach st dung
phuong thirc GetVariable va SetVariable.)

Dbi voi chudi ky tu cia kich thuéc nam ngang, néu goc nghiéng cia duong kich
thude 16n hon 15 dg so voi phuong ngang va ¢ bén ngoai duong tron hay cung tron,
AutoCAD v€é mot duong médc. Puong moc 1a mdt dudong c6 miii tén dat bén canh
chudi ky tu kich thude, nhu duge minh hoa dudi day:

RO.A7

RO 2\\,
e w

5o d e
/ NP N <

|'.

/|
Pé tao kich thudc dang tia, su dung phuong thwc AddDimRadial hoac
AddDimDiametric. Cac phuong thirc nayscan phai nh@p vao cac gia tri: toa do tdm
duong tron hodc cung tron, toa dd vitri gan duong.dan va do dai ciia duong dan.

Céc phuong thirc nay str dung thain s6 LéaderLength lam khoang cach tir diém gin
dudng dan dén diém ma kich thudc'sé tao mot duong moc nam ngang chi dén dong
chu thich (hoac dung lai néu khong canywé duong moc).

Tao mot kich thudc dang tia
Vi du sau tao duong kichrthude dang tia trong khong gian mo hinh.

Sub Ch5 CreateRadialbimension ()
Dim dimObj As, AcadDimRadial
Dim center(0 Tor2) As Double
Dim chordPoint (0 To 2) As Double
DimgleaderlLen As Integer

' Pinh nghia kich thudc
cente¥(0)
center (1)
center (2)
chordPoint
chordPoint
chordPoint
leaderLen

Il
()]

0
0
0
)
)
)
5

[ N |
N~ O

' Tao kich thudéc dang tia trong khdéng gian md hinh
Set dimObj = ThisDrawing.ModelSpace.
AddDimRadial (center, chordPoint, leaderLen)
ZoomAll

End Sub
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CHU Y Viéc d3t thong s6 LeaderLength chi dudc st dung trong qua trinh tao kich thudc.
Sau khi kich thudc da dugc thiét 1ap xong Ian dau, moi thay ddi giad tri LeaderLength déu
khdng cb tac dung, nhung cac thiét 1ap méi s& dugc Iuu lai va hién thi trong cac ing dung
DXF, LISP va ADSRX.

2.3. Tao kich thwéc do goc

Kich thudc do goc dung Qé do goc gitra hai dudng thang hoic gitra 3 diém. Vi dy, ta
c6 thé st dung ching dé do goc gitra hai dudong ban kinh cua mot duong tron.
Puong kich thudc 1a mdt cung tron.

Be tao kich thudc do goc, sir dung phuong thirc AddRimAngular. Phuong thirc nay
can nhap 3 gia tri sau: dinh cua goc, goc clia cde,dudongidong, va vi tri ciia chudi ky
tu. Dinh cua goc la tam cua duong tron hay duong congyhodc giao diém cua hai
duong thang dugc do. Goc ciia duong dong [adiém ma hai duong dong di qua.

Dinh cua goc co the trung voi mot trong nhing diem gbc. Cac duong dong sé duoc
tr dong thém vao néu can.

Tao mot kich thudc dang goc
Sau déy 1a vi du thiét 1ap mot kich thudedang goc trong khong gian moé hinh

Sub Ch5 CreateAngularDimension ()
Dim dimObj As _AcadbimAngular
Dim angVert (0. To 2) “As Double
Dim FirstPeinty0 To 2) As Double
Dim SecondPoint (0"To 2) As Double
Dim TextPoint (0©To 2) As Double

! binh nghfa duong kich thudc
angVert (0) = 0

angVert (1)
angVert¢2)
FipstPoint (
FirstPoint (
FirstPoint (
SecondPoint
SecondPoint
SecondPoint
TextPoint (0)
TextPoint (1) =
TextPoint (2) =

|
(@)

0)
1)
2)
(0
(1
(2

o o w

4

Tao duodng kich thudéc do gdc trong khdéng gian mé hinh
Set dimObj = ThisDrawing.ModelSpace.

AddDimAngular (angVert, FirstPoint, SecondPoint, TextPoint)
ZoomAll

End Sub
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2.4. Tao kich thwéc dang toa do

Kich thuéc dang toa do do khoang cach vudng goc tor mot diém, goi la diém moc,
dén dbi twong can do, nhu mot 16 trong mot phan hinh nao d6. Céc kich thudc nay
tranh duoc cac sai s cong don vi khoang cach duoc do truc tiép tir diém gbe dén
dbi tuong.
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Kich thuée dang toa d bao g(‘A)m mot toa do X heac Y vammot,duong dan. Kich
thude dang toa do theo truc X do khoang cach tirmotdoi tuong dén diém mdc theo
truc X. Kich thudc dang toa d theo truc Y do, khoang cach do theo voi truc Y.
AutoCAD sir dung gbc ctiia UCS hién hanli d@é xde,dinh ¢4c toa do dugc do va st
dung gia tri toa do tuy¢t ddi.

Chudi ky tu duoc canh thing v6i tod do dudng dan bt ké hudng cua chudi ky tur
nay dugc quy dinh thé nao trong Kicu kich thugc hién hanh. Ta c6 thé chap nhan ky
tu mac dinh hoac c6 thé diéu chinh'sau.

Dé tao mot kich thude dang toa d9, str dung phuong thirc AddDimOrdinate. Phuong
thirc nay can 3 gia tri: mot toa,dd xac dinh diém can do (A), mot toa d6 xac dinh
dau mat cia dudng @4n (B).va tham bién kiéu “Boolean” xac dinh kich thudc 1a
kich thudc theo truc X Kay®¥. Néu chon TRUE cho “Boolean”, phuong thirc s& tao
mét kich thude theotruesX, néu’'chon FALSE thi s& tao mét kich thudce theo truc Y.

Tao mot kich thudc.dang.toa do

Sub Ch5=CreatingOrdinateDimension ()
Dim™dimObj As AcadDimOrdinate
Dim definingPoint (0 To 2) As Double
DimhyleaderEndPoint (0 To 2) As Double
Dim useXAxis As Long
£ Dinh nghia kich thudc
definingPoint (0) = 5
definingPoint (1) = 5
definingPoint (2)
leaderEndPoint (0) = 10
leaderEndPoint (1) = 5
leaderEndPoint (2) = 0
useXAxis = 5
'’ Tao kich thudéc dang toa dé trong khéng gian mé hinh
Set dimObj = ThisDrawing.ModelSpace.
AddDimOrdinate (definingPoint,
leaderEndPoint, useXAxis)
ZoomAll
End Sub

|
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3. Hiéu chinh kich thuéc

Ciing gidng nhu cac dbi tugng do hoa khac trong AutoCAD, ta c6 thé hiéu chinh
kich thudc bang cach sur dung céac thudc tinh va phuong thuc chuan cia doi tuong
do.

Céc thudc tinh sau day dung cho hau hét cac d6i tuong kich thudc:

Rotation Xéc dinh goc nghiéng cho duong kich thudce theo don vi radian
StyleName Xac dinh tén cua kiéu kich thuée

Text Xac dinh chubi ky tu cua kich thude

TextPosition Xéc dinh vi tri ctia chudi ky tu kich thude

TextRotation X4c dinh goc nghiéng ctia chudi ky tu kich thitdc

Measurement Xac dinh s do thue cua kich thudce

Bén canh d6, mot s6 ddi tugng kich thude nhat dinh ¢ hhitng thudc tinh khac dung
de hiéu chinh goc cia duong dong va chiéu dai duong dan,

Céc phuong thirc sau ddy c6 thé sir dung khi hi¢u‘chinh dbi tirgng kich thudc:
ArrayPolar Nhéan ban dang cuc

ArrayRectangular  Nhan ban dang chir nhat

Copy Sao chép d6i tuong kich thudc
Erase Xoa d6i tugngkich thuge

Mirror Lay dbi xtmg ddi twgng kich thude
Move Di chuyénddi twong kich thudc
Rotate Xoay dbi tuong'kich thude
ScaleEntity Co dan doi tuong kich thude

Ghi dé chudi ky turkich'thudc

Gi4 trigkich thude,duge hién thi co thé thay thé duoc béng cach dung thudc tinh
TextOverpides, Thude tinh nay co thé thay thé hoan toan gia tri hién thi cua kich
thitdchhodc ta ¢6 thé thém ky tu vao gia tri hién thi. Vi du sau day s€ thém mot
chudiKy'ty vaoe gia tri kich thudc dé ca chudi ky tu d6 va gia tri kich thudc cung
duoc hién thi.
Sub Ch5' OverrideDimensionText ()

Dim dimObj As AcadDimAligned

Dim pointl (0 To 2) As Double

Dim point2 (0 To 2) As Double

Dim location (0 To 2) As Double

" Pinh nghia kich thudc

pointl(0) = 5#: pointl (1) = 3#: pointl(2) = O#
point2 (0) = 10#: point2(1l) = 3#: point2(2) = O#
location(0) = 7.5: location(l) = 5#: location(2) = O#

’ Tao kich thuéc do theo canh trong khdéng gian md hinh
Set dimObj = ThisDrawing.ModelSpace.

AddDimAligned (pointl, point2, location)
' Thay dbi chudi ky tu cia kich thudc
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dimObj.TextOverride = "The value is <>"
dimOb7j .Update
End Sub

4. Kiéu kich thudc

Mot kiéu kich thudc ¢ dit tén 1a mot nhom céc thiét 1ap quy dinh hinh thirc hién thi
cua kich thudce. Vi cac kiéu kich thudce cé dat tén, ta co the thiet 1ap va ap dung céc
ti€u chuan phéc thao cho ban ve.
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Tét ca céac kich thudc déu duoc tao ra déuw’dua trén kiéu kich thudc hién hanh. Néu
khong dinh nghia hodc 4p dung mot~ki€u mnao do trude khi tao kich thudc,

AutoCAD sé& st dung kiéu mic dinhila kica\STANDARD. Bé thiét 1ap kiéu kich
thudce hién hanh, ta sir dung thudetinh ActiveDimStyle.

DPé tao mot kiéu kich thudc mau, trude hét phai dat tén va luu kiéu d6. Kiéu kich
thudc méi dugc dua trén kiéu hién hanh, va bao gém tat ca nhimg thay ddi cho cach
bb tri cac yéu tb kich thudc (hép thoai DDIM Geometry), vi tri ctia chudi ky tu (hop
thoai DDIM Format)=va /hinh ‘thuc hién thi cta chu thich (hop thoai DDIM
Annotation). Chu thich/frong tudong hop nay c6 nghia 1a cac don vi, sai sd, ky tu
chinh va phu.

Pé tao mot kiéu Kieh thudc méi, st dung phuong thie Add. Phuong thirc nay can
phai nhép tén cuakiéukich thudc maoi.

AutoCAD ActiveX Automation cho phép thém cac kiéu kich thudc mai va thay doi
ki€u kich thudc hién hanh. Ta ciing c6 thé thay doi kiéu kich thudce cua mot kich
thude/co san quasthudce tinh StyleName.

Ta cling)e¢6 thé sao chép mot kiéu kich thudc da co hoic thiét lap cac kiéu kich
thude ghi de'. Sur dung phuong thirc CopyFrom dé sao chép mot kiéu kich thudc tir
mot ddi twong ngudn thanh mot kiéu kich thude méi. Pi twong ngudn co thé 1a
mot d6i tugng DimStyle khac, kich thudc, mot d6i tugng Tolerance hodc Leader
hozc tham chi 1a mot ddi twong Document. Néu sao chep cac thiét 1ap tir mot kiéu
kich thudc khac, kiéu nay s& duge nhan doi chinh xac. Néu sao chép céac thiét lap tir
mét kich thude khac, cac dbi tuong Tolerance hodc Leader, cung voi kich thudc ghi

! Kiéu kich thwéc ghi dé¢ (Dimension Override): 1a mét thay dbi céu hinh nao dé cua kiéu kich
thude hién hanh. Diéu ndy tvong duong voi viée thay doi bien hé thong kich thude ma khong lam
thay doi kiéu kich thudc hién hanh.
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de cling dugc sao chép vao kiéu moi. Néu sao chép ki€u cua mot doi tuong
Document, ki€u kich thude hién hanh cung véi cac kiéu kich thudce ghi de trong ban
ve€ s€ dugc sao chép vao kicu kich thudc méi.

Sao chép cac kiéu kich thudc va kich thudc ghi dé

Vi du sau day tao ba kiéu kich thudc méi va lan luot sao chép nhing thiét lap cia
kiéu kich thudc tir mét doi twong trong ban V&, tir mot kiéu kich thude va tir nhitng
thiét Idp hién hanh trong ban v&. Thuc hién theo ding trinh tu sau day, ta s& hiéu
duoc cach thire tao mot kiéu kich thude méi dua trén nhitng thiét 1ap da co.

1 Tao mdt ban v€ mdi va dat lam ban vé hién hanh.

2 Tao mét kich thudc dang dudng trong ban vé méi. Kich thude nay Tanddi tuong
duy nhat trong ban v¢.

3 St dung OPM (Object Properties Manager), thay d6i mau ¢ta duongkich thude
thanh mau vang.

4 Thay doi bién s6 h¢ thong DIMCLRD thanh 5 (mawanh)
5 Thuec thi vi du sau:

Sub Ch5 CopyDimStyles ()
Dim newStylel As AcadDimStyle
Dim newStyle2 As AcadDimStylé
Dim newStyle3 As AcadDimStyle
Set newStylel = ThisDrawdng.DimStyles.Add
("Style 1 copiedsfrom a dim")
Call newStylel.CopyFrom (ThisDrawing.ModelSpace (0))
Set newStyle2 = ThisDrawing.DimStyles.Add _
("Style 2 copied from Style 1")
Call newStyle2.CopyFrom(ThisDrawing.DimStyles.Item
("Style 1 copied from a dim"))
Set newStyle2.= /ThisDrawing.DimStyles.Add _
("StylegBucopied from the running drawing values")
Call newStyle2.CopyErom (ThisDrawing)
End Sub

Khi mé hop thoai DIMSTYLE s& ¢6 ba kiéu kich thude duogc ligt ké: kieu 1 ¢6 mot
duong kieh thudc mauvang, kiéu 2 giong kiéu 1, kiéu 3 ¢6 duong kich thudc mau
xanh.

4.1, Kiéu kich thwéc ghi de

MB&i kich.thude déu c6 kha ning ghi dé nhitng mot sb thiét 1ap nao d6 cua chinh ban
than kiéu kich thudc d6 dé tao thanh kiéu kich thudc ghi de. Cac thudc tinh sau c6
trong hau hét cac doi tugng kich thudec:

AltRoundDistance Quy dinh su lam tron cta cac don vi thay thé.
AngleFormat Quy dinh dinh dang don vi cta kich thudc dang goc.
Arrowhead1Block, Arrowhead2Block

Quy dinh khdi tao nén diu mili tén cua duong kich thude.
Arrowhead1Type, Arrowhead2Type

Quy dinh dang d¢au miii tén cua duong kich thude.
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ArrowheadSize  Quy dinh c¢& ddu miii tén cta dudng kich thudc, dudong dan va
dudong moc.

CenterMarkSize  Quy dinh ¢& ctia ddu tAm cho céc kich thudc dang tia.

CenterType Quy dinh dang cta d4u tim cho kich thuéc dang tia.

DecimalSeparator Quy dinh ky tu dung lam déu cach thap phan trong kich thudc
thap phan va cac gia tri dung sai.

DimensionLineColor )
Quy dinh mau cho duong kich thudc cia mot kich thudce, doi
tugng dudong dan hodc dung sai.

DimensionLineWeight
Quy dinh d6 day cua duong kich thudc

DimLinelSuppress, DimLine2Suppress
Quy dinh sy hién thi (c6/khong) ctia dudng kieh thudc,

DimLineInside Quy dinh chi hién thi duong kich thudertrong vong cac duong
dong.

ExtensionLineColor
Quy dinh mau cua cac duong dong.

ExtensionLineExtend )
Quy dinh khoang cach tir dwong,dong dén dudng kich thudc.

ExtensionLineOffset ) i )
Quy dinh khoang'each tinduong dong dén diém goc ctia duong
dong.

ExtensionLineWeight
Quyrdinh/do day,cua duong dong.

ExtLine1EndPoint, ExtLine2EndPoint
Xéc'dinhndiém cudi cua dudong dong.

ExtLinelStartPoint, ExtLine2StartPoint
Xéedinh diém khoi dau cua duong dong.

ExtLinelSuppress, ExtLine2Suppress
Quy dinh hién thi (c6/khong) dudong dong.

Fit Quy dinh vi tri ctia chudi ky ty va miii tén & trong hay ngoai cac
duong dong.

ForceLineInside ~ Quy dinh mot duong kich thude c6 dugc ve gilta cac dudong dong
hay khong ngay cd khi chuoi ky tu dugc dat bén ngoai cac dudong

mo rong.

FractionFormat ~ Quy dinh dinh dang ctia cac gia tri phan sb trong kich thudc va
dung sai

HorizontalTextPosition

Quy dinh canh 1& ngang cho chudi ky tu kich thudc
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LinearScaleFactor Quy dinh hé ) ty 1€ toan cuc cho cac s6 do kich thuge dang
duong.

PrimaryUnitsPrecision ) ) i
Quy dinh s6 chit s6 thap phan hién thi trong don vi chinh cua kich
thudc hoac dung sai.

SuppressLeadingZeros, SuppressTrailingZeros

Quy dinh lam an cac s6 0 ¢ trudc hodc & sau cua cac so trong cac
gia tri kich thudc.

SuppressZeroFeet, SuppressZerolnches

Quy dinh 1am an cac s6 do 0 foot va 0 inche trong ¢4c gi4 tri kich

thudce.
TextColor Quy dinh mau cta chudi ky tu trong ddi tuong kich thudc va dung
sai.
TextGap Quy dinh khoang cach giira chudi ky-ty kich thudewa duong kich
thudce khi ngat duong kich thude d€ chenichuodnky tu vao.
TextHeight Quy dinh d6 cao ctia chudi kydukichithusc hoic dung sai.
TextInside Quy dinh chudi ky tu c6/khong xuat hién'é trong duong dong.

TextInsideAlign  Quy dinh vi tri cta chudikich(thudc 1& nam trong duong dong cho
tat ca cac loai kich.thudc trinloaitheo toa do.

TextMovement  Quy dinh cachshirc vé'¢hudi ky tu kich thudc khi di chuyén chubi
ky tu.

TextOutsideAlign Quy dinh vi tri ctia chuéi ky tu kich thudce bén ngoai duong dong
cho tat ca cac leai kich thudc trir loai theo toa do.

TextPosition Quy difihwi tei ctia chudi ky tu kich thudc.

TextPrecision Quy,dinh do chinh x4c ctia chudi ky tu kich thude dang goc.
TextPrefix Quy, dinlr tién td gia tri kich thudc.

TextRotation Quy dinh goc nghiéng cua chudi ky tur kich thude.

TextSuffix Quy dinh hau t6 gia trj kich thudc.

ToleranceDisplay ®Quy dinh dung sai c6 hién thi ciing chudi ky tu kich thudc hay
khong.

ToleranceHeightScale ) .
Quy dinh hé s0 ty 1€ cho do cua cao chudi ky ty dung sai so voi do
cao cua chuoi ky tu kich thudc.

Tolerance]ustification ) )
Quy dinh ché d¢ canh hang thang dirng cua cac gia tri dung sai so
v6i chudi ky tu kich thude.

ToleranceLowerLimit ) N
Quy dinh gio1 han dung sai nhé nhat cho chudi ky tu kich thudce.
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TolerancePrecision
Quy dinh d6 chinh xéc ctia cac gia tri dung sai trong gia tri kich
thudc chinh.

ToleranceSuppressLeadingZeros

Quy dinh lam 4n céc s6 0 & dau gia tri dung sai.
ToleranceSuppressTrailingZeros

Quy dinh 1am an cac s6 0 & cudi gia tri dung sai.
ToleranceUpperLimit ) 3

Quy dinh dung sai 16n nhat cho chudi ky tu kich thudc.
UnitsFormat Quy dinh dinh dang don vi cho tat ca cac kich thudc trur kich

thuoc dang goc.

VerticalTextPosition ) 3
Quy dinh vi tri thang ding cua chuoi ky tur sovoi duong kich
thuoc.

Nhap hau t6 do ngudi dung dinh nghia vao mét kich thudc dotheo canh

Vi du dud6i day tao mot kich thude do theo canh trong khonggian mo hinh va st
dung thudc tinh TextSuffix dé cho phép nguoi dung thay @di hau to cua chuoi ky tu
kich thudc.

Sub Ch5 AddTextSuffix ()
Dim dimObj As AcadDimAligned
Dim pointl (0 To 2) Agf Double
Dim point2 (0 To 2) As Double
Dim location(0 To 2) As Double
Dim suffix As String

’ Pinh nghi@=kich thuéc

pointl (0) ="0szpointl (1) = 5: pointl(2) = 0
point2 (0) = 5: point2(1l) = 5: point2(2) = 0
location (Q0)m= 5: location(l) = 7: location(2) = 0

14

Tao kiech thudéc do theo canh trong khdéng gian md hinh
Set dim@bj = ThisDrawing.ModelSpace.

AddbimAligned (pointl, point2, location)
Thi'sDrawing.Application.ZoomAll
7 [Cho phép ngudi dung nhdp vao hau tb
suffix=InputBox ("Enter a new text suffix for the dimension" _
, WSet Dimension Suffix", ":SUFFIX")

"VAp dung thay déi cho cac kich thuéc
dimObj.TextSuffix = suffix
ThisDrawing.Regen acAllViewports

End Sub

5. Kich thudc trong khong gian mo hinh va khong
gianin

Ta co ’thé v€ kich thudc trong ca khong gian md hinh va khong gian in. Tuy nhién,

neu doi tugng d6 hoa dang dinh kich thudc nam trong khong gian mo hinh thi nén
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v€ kich thudc trong khong gian mo hjnh, boi vi AutoCAD s& dit cac diém dinh
nghia trong khong gian ma doi twong d6 hoa duogc ve.

Néu mot duong kich thude vé trong khong gian in mo ta ddi twong do hoa trong
khong gian mé hinh thi duong kich thudc trong khong gian in s& khong thay ddi
mdi khi hiéu chinh hodc thay doi do phong dai ciia khung nhin trong khong gian in.
Vi tri ctia duong kich thudc trong khong gian in ludn giit nguyén khi thay doi tir
khong gian in sang khong gian md hinh.

Néu v& kich thudc trong khong gian in va hé s ty 1& chung cua kich thudc dang
duong (bién hé théng DIMLFAC) 13 nho hon 0 thi khoang cach do duogc s& duoc
nhan 18n véi gia tri tuyét dbi cua DIMLFAC. Néu vé& kich thude trong khong gian mo
hinh, gia tri 1.0 dugc sir dung ngay ca khi DIMLFAC nho hon 0. Aut6CADitinh toadn
gia tri cia DIMLFAC néu ta thay ddi bién sb ¢ dong Iénh Dimaevaichen tily chon
Viewport. AutoCAD tinh ty 1€ cua khong gian md hinh véi khong gian in/va gan
ddu 4m cua gi tri ndy cho DIMLFAC.

6. Tao dudng dan va chu thich

Mot dudng dan 1a mot dudng nbi tir chi thich dén mot d6ifuong trong ban vé.
Puong dan va chi thich ludn lién két véi nhau, nghia 1a néu chinh sira chu thich thi
duong dan ciing s& thay doi theo. Khong nén nidmWan gitta ddi twong dudng dan
v6i duong dan AutoCAD ty dong tao rd trong mot duong kich thuéde.

6.1. Tao dwdng dan

Ta c6 thé tao mot duodng dan tir bat ¢l diém hao hoac ddi tuong nao trong ban vé va
diéu khién sy hién thi trong khi v&. Pudng din co thé 1a doan thing hodc cac duong
cong Spline. Mau cua cac dudng dan duogc lay theo mau cua duong kich thude hién
hanh. Ty 1& cac duong dan’cling dwoc diéu khién théng qua hé sb ty 16 chung dugc
thiét 1ap trong kiéu kich thuéc hién hanh. Loai va ¢& ctia diu miii tén, néu cd, duoc
liy giéng nhu mili témthtnhat dinh nghia trong kiéu kich thude hién hanh.

Mot doan thangsnhdhgoi 1 duong méc thuong ndi chu thich véi duong dan. Puong
moéc xut-hién voindditirong Mtext va khung diéu chinh néu doan duong dan cubi
cung & m@tgéc 16n hon 15 d6 so v6i phuong ngang. Néu dudng dan khong co chu
thich s€ khong ¢6 duong moc.

L duding méc

N——dudng dan

Phuong thitc AddLeader dung dé tao méi mot duong din. Phuong thirc “nay can
phai nhép ba gia tri: mang toa do dé dat duong dan chu thich (hodc NULL néu dudng
dan khong c6 chu thich) va loai duong dan muén tao. Loai dudng dan _quy dinh
duong din 1a duong thing hay dudng cong Spline va quyét dinh dudng dan c6 miii
tén hay khong. Sir dung mot trong nhimg hing s sau day dé xac dinh loai ctia
du:(‘mg d?ln: acLineNoArrow, acLineWithArrow, acSplineNoArrow, hodc

acSplineWithArrow. Cac hang so nay doc 1ap voi nhau.
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Tao méi dudng dan

Vi du sau day tao mot duong dan trong khong gian mé hinh. Khéng c6 chu thich
gan véi duong dan.
Sub Ch5 CreatelLeader ()

Dim leaderObj As AcadLeader

Dim points (0 To 8) As Double

Dim leaderType As Integer
Dim annotationObject As AcadObject

points (0) = 0: points(l) = 0: points(2) 0
points (3) = 4: points(4) = 4: points(5) = 0
points (6) = 4: points(7) = 5: points(8) = 0
leaderType = acLineWithArrow

Set annotationObject = Nothing
' Tao dudng dan trong khéng gian mé hinh
Set leaderObj = ThisDrawing.ModelSpace. _
AddLeader (points, annotationObject, leaderType)
ZoomAll
End Sub

6.2. Thém cha thich vao dwéng dan

Cht thich cua duong dan co thé la doi tuong ‘Tolerancey, Mtext hoac BlockRef. Ta
¢o thé tao mot cha thich madi, hoac thém vao mot.eht thich cé san. Chu thich duoc
thém vao duong dan chi khi ndo n6 duogc tao ra.

Pé thém mot cha thich khi tao duong dany nhép chi thich trong phuong thirc
AddLeader.

6.3. Lién két cia dwérng dan

Puong din duge lién két vaireht thich’dé khi chu thich di chuyén, diém cudi cta
duong dan ciing di chiiyén theo. Khi di chuyén chudi ky tu va khung diéu chinh d6i
tugng chd thich, doan duwong dan. cudi cung hodc s& gin vao phia bén trai hodc bén
phai cua chi thich tuy theo vi tri ciia cha thich dé so voi diém ap choét ciia duong
dan. Neu diém giita cta, chll thich & bén trai diém ap chot cua duong dan, duong
dan s& gan vaobén phai, va véi tit ca cac truong hop khac, duong dan s& duge gin
vao bén trai chu thich.

Bo'di'mot trong hai dbi twgng (chii thich va duong dan) khoi ban vé bang mot trong
cacyphuong thuc Erase, Add (d€ thém vao mot block) hodc Wblock s€ 1am pha v&
lién két, Néu duong dan va chu thich cuia né dugc sao chép cung nhau, ban sao chép
mai van €0 lién két. Néu dugc sao chép riéng 1é thi s€ khong con lién ket. Néu sy
lién két bi phd v& vi mot 1y do nao do, chang han nhu do chi sao chép doi tugng
duong dan hodc do x04 chu thich, duong moc bi xda di.
Lién két dudng dan véi cha thich
Vi du sau day tao ddi tugng Mtext. Sau d6 tao mot duong dan va tao lién két voi
chuoi ky ty vira tao dé lam chu thich.
Sub Ch5 AddAnnotation ()

Dim leaderObj As AcadLeader

Dim mtextObj As AcadMText

Dim points (0 To 8) As Double
Dim insertionPoint (0 To 2) As Double
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Dim width As Double

Dim leaderType As Integer

Dim annotationObject As Object

Dim textString As String, msg As String

4

Tao dbi tugng Mtext trong khéng gian mé hinh

textString = "Hello, World."
insertionPoint (0) = 5
insertionPoint (1) = 5
insertionPoint (2) = 0

width = 2

Set mtextObj = ThisDrawing.ModelSpace.
AddMText (insertionPoint, width, textString)

' Théng sbé cua dudng din

points(0) = 0: points(l) = 0: points(2) = 0
points(3) = 4: points(4) = 4: points(5) = 0
points (6) = 4: points(7) = 5: points(8) =0
leaderType = acLineWithArrow

' Tao dbi tuong dudng didn trong khéng gian mé hinh7a
' lién két véi dbi tuong Mtext lam cht, thieh
Set annotationObject = mtextObj
Set leaderObj = ThisDrawing.ModeliSpacen
AddLeader (points, annotationObject) leaderType)
ZoomAll
End Sub

6.4. Hiéu chinh lién két cia dwong dan

Trir lién két gitra duong dan vaschi thichyduong dan va chu thich ciia n6 14 hai ddi
tuong hoan toan tach biét trong banwe. Chinh stra duong dan s€ khong lam anh
hudng dén chu thich va ngugc lai.

Du duoc tao ra dua trén cde bién,hé thong DIMCLRT, DIMTXT, vd DIMTXSTY (dé
xac dinh mau, chi¢u cag’vakiéu) nhung chuoi ky tu cht thich khong bi thay doi béi
cac bién s6 nay boi vi thuc chat no khong phai la doi tuong kich thudc.

St dung phuonggthitc Byaluate dé dinh mbi quan h¢ gitra duong dan va chi thich
lién két voi no. Ténh nay sé& cap nhat lai duong dan khi can.

6.5=Hiéu chinh dwéng dan

Bat'eir didu c¢hinh nao lam thay doi vi tri cha thich cua duong dan déu anh huong
dén vittri diém cudi cua duong dan co lién két. Tuong tu, khi xoay chu thich sé&
khién dudng moéc ctia duong dan (n€u cd) xoay theo.

Pé thay dbi kich ¢& cua duong dan, ta co thé dat lai ty 18 cho né. Viée dit ty 1é chi
thay doi ty 1€ cta doi twong dugc chon. Chang han, néu ban dat ty 1¢ duong dan, vi
tri cht thich s€ thay doi theo diém cudi ciia duong dan nhung khong bi bién doi ty
1€.

Ngoai viéc thay doi ty 1¢, ta cling ¢6 thé di chuyén, lay d6i xtimg va xoay dudng
dan. Ta cling c6 thé thay doi ki€u chit lién két voi chu thich bang cach su dung
thudc tinh StyleName.
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7. Tao dung sai hinh hoc

Dung sai hinh hoc thé hién d6 1éch cua hinh dang, mat cit, hudng, vi tri clia mot
chi tiét. Ta thém dung sai hinh hoc vao khung di€u chinh doi twong. Khung nay
chura tat ca cac thong tin vé dung sai cho mét duong kich thudc.

Be tao dung sai hinh hoc, ta st dung phuong thirc AddTolerance. Phuong thire nay
can phai nhap ba gia tri: chudi ky tw gdm céc biéu tugng dung sai, vi tri dit dung sai
trén ban v& va mot vecto chi phuong xac dinh chiéu cua dung sai.

Pbi twong dung sai cling c6 thé duoc sao chép, di chuyén, xo4, thay ddi ty 16 va
xoay.

Khung diéu chinh ddi tugng bao gém it nhat hai phan. Phan dau chira cac'ky tu thé
hién loai dung sai dugc ap dung, chang han nhu hinh dang, hudng hodc.bién., Sai sd
hinh dang diéu chinh do théng, do phfmg, do tron, dang tru va/mat cat'cta duong va
mit phang.

Ky tu tham chiéu chuén

thur nhat, hai va ba

Gia tri dung sai

Ky hiéu dac tinh hinh
hoc — trong tru’dng hdp
nay 1a dd thang

&

@0.127 M)

AM

B®

CO

Ky hiéu dudng kinh (lva——!

chon)

Piéu kién vat liéu chuan

Thanh phan thir hai chita caergia tri dung sai. Khi dugc ap dung, phia trudc gia tri
dung sai 1a biéu tugng duongkinhywa theo sau la bieu tugng dicu kién vat li¢u.

Tao dung sai hinh hoc
Vi du sau day taoanot dung'sai hinh hoc don gian trong khong gian mo hinh.

Sub Ch5 CreateTolexance ()
Dim toleramnceObj As AcadTolerance
Difm textString As String
Dim insertionPoint (0 To 2) As Double
Dim ‘@irection (0 To 2) As Double

" Pinh nghia d6i tuong dung sai

textString = "Here is the Feature Control Frame"
insertionPoint (0) = 5

insertionPoint (1) = 5

insertionPoint (2) = 0

direction(0) =1

direction (1)
direction (2)

=1
0

' Tao db6i tuong dung sai trong khéng gian mé hinh
Set toleranceObj = ThisDrawing.ModelSpace. _
AddTolerance (textString, insertionPoint, direction)
ZoomAll
End Sub
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7.1. Hiéu chinh dung sai

Dung sai chiu anh hudng boi mot vai bién hé théng: DIMCLRD diéu khién mau cua
khung diéu chinh ddi twong; DIMCLRT diéu khién mau cta chudi ky tu dung sai,
DIMGAP diéu khién khoang tréng giira khung diéu chinh ddi tuong va chudi ky tu;
DIMTXT diéu chinh c¢& cua ky tu dung sai. Str dung phuong thitrc SetVariable dé gan
gia tri ctia bién hé thong.
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TUY BIEN THANH CONG CU
VA TRINH PON

Trong chwong nay 6

AutoCAD ActiveX Automation cung cap quyén - Tim hiéu tap déi twgng

kiém soét trong viéc diéu chinh céc trinh don va cac MenuBar va MenuGroups
thanh cong cu trong phién lam viéc hién hanh cua = Tai cac nhém trinh don
AutoCAD. = Thay d6i thanh trinh don
. » Tao va hiéu chinh trinh
Str dung AutoCAD ActiveX/VBA, ta c6 thé hi¢u don kéo xudng va trinh
chinh hodc thém cac chi tiét hodc tham chi thay doi don tat
hoan toan ciu trac trinh don hién tai. Ta ciing c6 thé - T?o valiNeuc I igh
cong cu
diéu khién céc thanh cong cu va cac trinh don cia = Tao Macro
nit chudt phai. » Tao dong trang thai trg
T S L L giap cho cac muc trong
Vige tuy bién céc trinh don giup nang cao hiéu qua trinh don va nat trén
cong viée bang cach hién rd cac nhiém vu cu thé cua thanh c6ng cu
g dung hodc bang cach rat gon nhiing thao tac véi ; Ié":‘tem muc vao trinh don

nhiéu budc khac nhau vao trong mét muyc trinh don.
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1. Tim hiéu tdp do6i tuong MenuBar va
MenuGroups

AutoCAD ActiveX cung cip mdt s6 d6i twong dang trinh don. Trong dé, quan trong
nhét 13 tap dbi tuong MenuBar (thanh trinh don) va MenuGroups (cdc nhom trinh
don). Tap ddi twong MenuBar bao gdm tit ca cac trinh don hién thi trén thanh trinh
don cuia AutoCAD.

MenuGroups bao gém cac nhom trinh don duoc tai trong phién lam viéc hién hanh
ctia AutoCAD. Cac nhém trinh don nay bao ham tt ca cac trinh don hién c6 trong
phién lam viéc cia AutoCAD, va mot vai trong sd d6 hodc tat ca co thé duogc hién
thi ¢ thanh trinh don cua AutoCAD. Bén canh cac trinh don, cac nhomytrinh don
cling bao ham tit ca cac thanh cong cu c6 trong phién lam viée, hién hanh cua
AutoCAD.

[ AutoCAD Application |

henuBar |
\—{ Popuphienu |
MenuGroups |
L( MeEnuUGraUE j
Popuphenus: |
Toolbars |
E| AutoCAD 2002 - [Drawing2. dwg] _|I:I|£|
File Edt “iew |nzett Fommat  Tool: Draw  Dimepzion Modify, Window  Help _|5’|£|
JJ% %”"Q g It ' j”.B_I,ILa_I,Ier j| —————— Bylayer j
[ Thanh trinh don |
[Thanh cong cu ] Layouts |
] ] Eh

¥ =

[Thanh cdng cu néi |

o

N
M4 [ [\ Model { Layout] { Lapourz § 4] »
Command: _toolbar =
Command : A1
[14.9480, 20767, 0.0000 | SNAF| GRID| ORTHO||POLAR [OSMAP |OTRALCK Lw'T
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1.1. Kham pha tap déi twong MenuGroups

Tap d6i tuong MenuGroups bao gém cac nhom trinh don duogc tai 1én trong phién
lam viéc hién hanh cta AutoCAD. M6i nhom trinh don bao gém mot tap dbi tuong
PopupMenus va mot tp d6i twong Toolbars. Tap ddi twong PopupMenus gém tat
cd nhiing trinh don bén trong nhém trinh don d6. Tuong tu, tap ddi tuong Toolbars
gdm tit ca cac thanh cong cu bén trong nhoém trinh don.

Thuc té, mdi PopupMenu 1a mot tap ddi tugng bao ham mot ddi tuong cé biét danh
cho mdt muc trong trinh don. Va cling tuong tu, moi thanh cong cu la mot tap doi
tuong chtra cac doi tugng twong tmg voi mot muc trén thanh cong cu.

( AutoCAD Application |

llenuBar |

\—{ Popuphenu |

hMenuGroups |

L( MenuGroup j
—| Popuphenus |

|

| Popuphenu |
[

( Popuphlenutem j

—| Toolkars |

[

| Toolbar |
[

( Toolkartem j

2. Tai cac nhom trinh don

Céc_nhom' trinh don’ duogc tai vao trong AutoCAD bang phuong thirc Load. Khi st
ding phuong thirc Load, gan tham s6 BaseMenu bang True dé tai mot nhom trinh
don'moi vao thanh trinh don. Thao tic nay s€ tdi mot nhom trinh don nhu 1a trinh
don co'so gidng nhu khi str dung 1énh MENU trong AutoCAD.

Pé tai mot nhom trinh don méi 1am trinh don cuc bd', ta bé di tham sé BaseMenu.
Thao tac ndy s& tai mot nhom trinh don gidng 1énh MENULOAD trong AutoCAD.
Mot khi dd duoc tai vao tap dbi twong MenuGroups, ta c6 thé chén cac trinh don
cuc bd vao thanh trinh don bang cach st dung phuong thirc InsertMenulnMenuBar
hodac InsertiInMenuBar.

" Trinh don cuc b (Partial menu): 1a loai trinh don dugc tai sau khi trinh don chinh cia AutoCAD
dugc nap vao. Trinh don cuc bd c6 thé dugc tai va gb bd bat cir khi nao trong mdt phién lam viéc
cua AutoCAD.
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Khi da tai xong mot nhom trinh don, tat ca cac trinh don va thanh cong cu dugc
dinh nghia trong nhém trinh don d6 déu c6 thé dem ra st dung. Ta co thé:

* Thém trinh don méi 1én thanh trinh don

* GO bd nhitng trinh don da c6 ra khoi thanh trinh don

= Xip sép lai cac trinh don trén thanh trinh don

*  Thém muc mdi vao mdt trinh don hodc thanh cong cu san co

* GO bo mot muc da cé ra khéi mdt trinh don hoac thanh céng cu

* Tao méi trinh don va thanh cong cu

= Tao thanh cong cu dang ndi hoic dang cb dinh'

= Kich hoat hodc v6 hi€éu hdéa mgt muc trong trinh don va thanh eéhg cu.
* Chon hoic bo chon mdt muc trong trinh don

* Thay ddi chudi chira thé, nhin va trg gitp cia mic trén trinh don hoac thanh
cong cu

* Gan lai Macro tng vé1 mot muc trong tristh don hay thanh cong cu.

Tai mot nhom trinh don

Sau day 1a mot vi du tai mdt t&p trinh defred tén.acad.mnc

ThisDrawing.Application.MenuGroups.Load "acad.mnc"

CHU Y Khong thé hiéu chinh“hinhyanh clia.€ac muc trong trinh don bang ActiveX
Automation. Tuy nhién, ta van cé thé tai hodc g& bd cac trinh don nay bang ActiveX
Automation. D& biét thém chi tiét vé cac dang trinh don, xem chuong 4, “Tly bién Menu”
trong tai liéu “AutoCAD_Customization Guide”.

2.1. Tao nhém trinh don'méi

Chuong trinh AuteCAB, AetiveX khong cho phép 1ap trinh tao mot nhoém trinh don
méi. Tuy vay, ta c6 thé tdi mot nhom trinh don c6 san roi luu nd ra ngoai voi mot
cai tén ' mdi vao mot t&p trinh don mdi. Sau do, ta cod thé hiéu chinh nhém trinh don
dé c6 thé/baoyham nhimg chic ning ma minh mong muén. Qua trinh tao nhiing
nHom trinh,don)méi dua trén nhiing trinh don ¢ sin c¢6 vu diém 1a tw dong cung
cap nhtngitrinh don co ban nhu File, Window va Help.

Luu mot'nhom trinh don vao mot tép mgi

Duéi day 13 vi du minh hoa viéc luu nhom trinh don dau tién trong tap dbi tuong
nhom trinh don vao mot tép c6 tén MyMenu.mnc

ThisDrawing.Application.MenuGroups.Item(0) .
SaveAs "MyMenu.mnc", acMenuFileCompiled

! Khi di chuyén thanh cong cu dén mép ctia mot cir s6 nao dé, thanh cong cu sé gin theo duong mép
va trd thanh mdt phan cua cua s6 d6.
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3. Thay doi thanh trinh don

Nhu ching ta da thy, thanh trinh don c6 thé dugc thay d6i hoan toan bang mot
nhom trinh don méi néu nhém trinh don d6 duoc tai dudi dang mot trinh don co so.
Bén canh do, ta cling c6 thé thém, bst hodc xép sép lai cac trinh don riéng 1¢ trén
thanh trinh don.

3.1. Chén moét muc vao thanh trinh don

Pé chén mot trinh don cd sin vao thanh trinh don, ta sit dung phuong thirc
InsertMenulnMenuBar hoac InsertinMenuBar. Ca hai phuong thurc nay déu co6 cung
mot tac dung 1a chén mot trinh don c6 san 1€n thanh trinh don.

Su khac nhau gitta hai phuong thire trén 1a & d6i twong thuc hiéngoi phuong thirc
d6. Phuong thirc InsertMenuInMenuBar dugc goi tir tip dbi tuong ‘PopupMenu. Str
dung phuong thirc nay, ta co thé chén bt ctr trinh don nao tur @p d6i tugngvao mot
vi tri cu thé trén thanh trinh don. Phuong thirc nay yéu cau cac'thong s dau vao 1a
tén ctia trinh don dugc chén vao va vi tri trén thanh trinhydon dé chénwio.

Phuong thic InsertMenuBar thi duoc goi truc tiép/tir ddi tugng PopupMenu, 1a d01
tuong s& duoc chén vao thanh trinh don. Phuong thirc'nay chi’yéu cau mot tham sO
dau vao 1a vi tri trén thanh trinh don. Ta khong can phai nhap tén cia trinh don vi ta
dang goi phuong thirc mot cach truc tiép tif trinh.donisé duoc chén.

Ta nén sir dung phuong thirc nao thuan tién hon trong tmg dung ctia minh.

Chén mgot trinh dan Ién thanh trinh don

Vi du sau tao moét trinh don maéi1 ¢6 tén la TestMenu va chén mdt muc vao ndé. Muc
nay s& dugc gan 1énh OPEN. Sau khi hoan thanh, trinh don s& hi¢n 1én trén thanh
trinh don.

Sub Ch6 InsertMenu ()
' Pinh nghia biéniché nhém trinh don hién tai
Dim currMenuGroup As AcadMenuGroup
Set curmMenuGroup = ThisDrawing.Application.
MenuGroeups.Ltem(0)

Y Taopmét trinh don mdi
Dim newMenu As AcadPopupMenu
Set mewMenu = currMenuGroup.Menus.Add ("TestMenu")

\ Khai bdo bién cho muc trinh don
Dim newMenultem As AcadPopupMenultem
Dim openMacro As String

‘ Gan lénh "ESC ESC open " va tao muc trinh don
openMacro = Chr(3) + Chr(3) + Chr(95) + "open" + Chr (32)
Set newMenultem = newMenu.AddMenultem (newMenu.Count + 1,
"Open", openMacro)

‘'Hién thi trinh don trén thanh trinh don

currMenuGroup.Menus.InsertMenuInMenuBar "TestMenu", ""
End Sub
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3.2. G& bé moét muc ra khaéi thanh trinh don

Pé g& bo mot trinh don ra khoi thanh trinh don, ta st dung phuong thirc
RemoveMenuFromMenuBar hoac RemoveFromMenuBar. Ca hai phuong thtrc trén
déu c6 cung mot muc dich 1a g& di mot myc tur thanh trinh don.

Hai phuong thirc trén khac nhau ¢ d6i twong ma phuong thirc d6 duge goi. Phuong
thirc RemoveMenuFromMenuBar duoc goi tir tip ddi tuong PopupMenu. Phuong
thirc nay yéu cau tham sé dau vao 1a tén cta muyc trinh don va vi tri tuong tng trén
thanh trinh don.

Phuong thirc RemoveFromMenuBar dugc goi truc tiép tir d6i twong PopupMenu
ma ta can g& bo. Str dung phuong thirc ndy ta khong can nhap bét cthéng tin nao.
Tén cua trinh don 1a khong can thiét vi ta dang goi phuong thiie truc tip tir d6i
tuong ma ta can gd bo.

Ta nén st dung phuong thirc nao thuan tién hon cho rng dung'ctia minh.

GG bo mot muc ra khoi thanh trinh don

Sau day la vi dy g& bo muc trinh don da chen trong vi du truegce.

‘' G& bd trinh don tu thanh trinh don
currMenuGroup.Menus.RemoveMenuFromMenuBar, ("TestMenu")

CHU Y Muc trinh don d3 g& bd khoi thanhtfinh den van eon ¢ hiéu luc trong nhdm trinh
don. Viéc g8 bo chi don gian 13 lam chogudi st dungikhdng thé nhin thdy dudc muc trinh
dan do.

3.3. Sap xép lai cac muc don trén thanh trinh don

bé sap x€p lai cac muyc trinhdon, ta tién hanh chén va g& bo cac muc trinh don cho
dén khi c6 duogc trat tirma minh mong muon.

Chuyén trinh don dau xudng cudi thanh trinh don

Vi du sau s€ x6agmuc dau tien trong thanh trinh don, sau d6 chén né vao vi tri cuoi
cung trén thanh'trinh don.

Sub Ché MéweMenu ()

\. Pinh hghia bién d& luu muc trinh don cdn di chuyén
Dim movéMenu As AcadPopupMenu

Dim MyMenuBar As AcadMenuBar

Set MyMenuBar = ThisDrawing.Application.menuBar

‘' P&t bién moveMenu bdng muc trinh don diu tién duoc hién thi
trong trinh don trén thanh trinh don
Set moveMenu = MyMenuBar.Item(0)

‘' D& bd muc dadu tién trong thanh trinh don
MyMenuBar.Item(0) .RemoveFromMenuBar

‘" Thém trinh don trd lai thanh trinh don vao vi tri luc trudbc

moveMenu.InsertInMenuBar (MyMenuBar.count)
End Sub
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4. Tao va hiéu chinh trinh don kéo xu6ng va trinh
don tat

AutoCAD ActiveX/VBA c6 kha nang hi¢u chinh hai loai trinh don AutoCAD: trinh
don kéo xubng' va trinh don tit (shortcut menu). Ca hai loai trinh don nay déu duoc
hién thi duéi dang xép 16p. Trinh don tit cho phép truy cip nhanh chong dén cac
muc trinh don dugc sir dung nhiéu nht, chfmg han nhu ché d6 bat ddi tugng.

Mot trinh don kéo xubng c6 thé chira dén 999 muc, con trinh don tit c6 thé chia t6i
da 499 muyc. Céc gidi han trén déu tinh bao gém ca cac trinh don c6 trong ciu triic
nhiéu tang. Néu s6 muc trong mot trinh don vuot qua cac giéi han nay, AutoCAD
s& bo qua cac muc dd vuot qua. Néu mot trinh don kéo xudng hay trintndon tit c6
chiéu cao 16n hon khoang khong cho phép trén man hinh thi n6 s&duoc rat gon cho
vua van.

Céc trinh don kéo xubng ludn duge kéo xudng tir thanh trinh don, con cacirinh don
t4t thi ludn hién tai vi tri hodc gﬁn vi tri con tro chudt trén man hinh dd hoa. Cach st
dung hai loai trinh don nay gidng nhau ngoai trir mot diém 13 tén cua trinh don tat
khong nam trén thanh trinh don va thuc té 1a tén elia n6 chéng duoc hién thi ¢ dau
ca. Mudn truy cdp vao trinh don tat, ta phai thong qua mot trinh don trong nhom
trinh don co sd. Ta xac lap trinh don, tat ‘bang cach s dung thudc tinh
ShortcutMenu. Néu thudc tinh ShortcutMénu. travé gia tri TRUE, thi trinh don d6
s& tré thanh trinh don tat.

4.1. Tao trinh doon mé&i

Pé tao mot trinh don méi, st dung phuong thirc Add dé thém mot dbi twong
PopupMenu méi vao tap doi tugng PopupMenu.

Pé tao mot trinh don.tit mdi, tayphai xod trinh don tit hién c6. Chi c¢6 thé c6 mot
trinh don tat duy nhat chesmdinhom trinh don. Néu khong co trinh don tit nao khac
trong mot nhom trinh don, ta,c6'thé thém mot trinh don véi tén “POPO”. Thao tac
nay s& thong bao cho AuteCAD biét 1 minh mudn tao mot trinh don tit.

Khi dung phuong thiic Add, ta can phai nhap tén (nhin) cua trinh don can thém.
Tén nay s€ tro thanh, ti€u d€ cho trinh don khi duoc tai 1én thanh trinh don. Tén
trinhydon (cung,la phuong tién d€ xac dinh trinh don trong nhom mét cach dé dang
nhat.

Tén trinh don c6 thé 1a mot chudi ky tu don hodc co thé chira nhitng ma dic biét.
Dé biét danh sach day du ctua cac ma dac biét, xem “Tom tat vé cu phdp tén trinh
don kéo xuong va trinh don tat” ¢ trang 99 trong tai licu “AutoCAD Customization
Guide”.

" Trinh don kéo xudng (Pull-down menu): 13 loai trinh don dwoc kéo xubng tir thanh trinh don va
s€ dugc gilr nguyén chimg nao ngudi dung con gilt chudt trén trinh don d6. Trinh don nay khéc voi
loai trinh don tha xudng (drop-down menu) 1a loai trinh don dugc tha xudng tir thanh trinh don khi
¢6 yéu cau va s& giit nguyén cho dén khi nguoi dung dong trinh don hodc lwa chon muc trinh don
khac.
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Ta c6 thé thay ddi tén cua trinh don khi di duoc tao ra. Dé thay ddi tén cia mot
trinh don da ton tai, ta sir dung thudc tinh Name cua trinh don dé.

Tao PopupMenu

Vi du sau tao mgt popup menu maéi c6 tén la “TestMenu” trong nhom trinh don dau
tién cua tap doi twong nhom trinh don.
Sub Ché CreateMenu()
Dim currMenuGroup As AcadMenuGroup
Set currMenuGroup =
ThisDrawing.Application.MenuGroups.Item(0)
‘' " Tao trinh don mdi
Dim newMenu As AcadPopupMenu
Set newMenu = currMenuGroup.Menus.Add ("TestMenul)
End Sub

4.2. Thém muc mé&i vao mét trinh don

Pé thém mot muc méi vao mot trinh don, ta st dung“phuong thiresAddMenultem.
Phuong thire nay tao mot muc PopupMenu va thémao vaoutrinhideon da chi dinh.

Phuong thirc AddMenultem can nhap bdn thapt sé sauy Index(), Label(), Tag()
va Macro()

4.2.1. Chi so (Index)

Tham s6 Index 12 mot sd nguyénxac dinh vi'tri cua muc méi bén trong mdt trinh
don. Chi sb nay bat dau véi vi tf khong (0), 13 vi tri du tién trén trinh don sau tiéu
dé. Bé thém mot muyc vao cudi trinh, don, fa gan tham sd Index bang gia tri cia
thudc tinh Count cua trinh don d6. (Thudc tinh Count cua trinh don chi tong sd
muc c6 trén trinh don do.)

Wi —— tén trinh don
Carcade —index 0
Ths Hompetals | —— index 1
Tie Vierncally — index 2
SAnangs lcona — index 3
— index 4
] M deg — index 5

Trén hinh nay, ta co thé théy chi sb cua vi tri dau tién 1a 0, va cac vach ngan cach
cling duge'tinh nhu mdt muc cua trinh don véi chi s6 cua riéng minh (index 4). Dac
tinh Count cua trinh don trén 1a 6. Pé thém modt muc vao giira hai muc Tile
Horizonally va Tile Vertically, ta dat Tham bién Index 1a 2, nghia la Chi $6
cua muc Tile Vertically. Thao tdc ndy s& chén muc méi vao vi tri chi s6 2 va
day toan bo cac muc con lai xuéng mét chi sb.

Khi da tao xong mot muc mdi, ta khong thé thay ddi chi sd cia muc dé br:ing thudc
tinh Index. Dé 1am viéc nay, ta phai xo6a di roi thém trd lai muc trinh don theo vi tri
mong mudn hodc x04 céc trinh don xung quanh cho dén khi muc trinh don d6 ¢6 vi
tri nhw mong mudn.
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4.2.2. Nhan (Label)

Nhan 1a mét chudi ky tu xac dinh ndi dung va dinh dang cia cidc muc trinh don.
Nhién ctia muc trinh don ¢6 thé chira cac chudi DIESEL ma tuy trudng hop c6 thé
dugc thay thé mdi khi dugc hién thi. Dé biét thém chi tiét vé cach sir dung cac chudi
DIESEL, xem “Chudi DIESEL trong trinh don” & trang 12 trong tai liéu “AutoCAD
Customization Guide”.

Bén canh chudi DIESEL, nhan c6 thé chita nhitng ma dic biét. Chang han, mot ky
ty “&” dat ngay trudc mot ky tu s& am chi rang ky tu d6 1a phim tat. Dé biét danh
sach ddy du cac ma dic biét, xem “Tom tit vé ct phap tén trinh don kéo xubng va
trinh don tat” & trang 99 trong tai liéu “AutoCAD Customization Guide”.

Nhiing chit ma ngudi dung nhin thay trén muc trinh don goi 1 tigd d¢, dwec rut ra
tir nhan thong qua viéc doc hiéu tat ca cac chuoi DIESEL va ma-@ac biét chira trong
nhan. Chang han, nhan “&Edit” s€ hién thi tiéu dé 1a “Edit”.

Sau khi dé tao dugc mot muc trinh don, ta co thé thay ddi nhanicia mué nay thong
qua thudc tinh Label cua muc trinh don do.

4.2.3. The (Tag)

Thé 1a mot chudi gdm cac chit, s6 va ddu gach dudi ( YaChudi nay 13 gia tri duy
nhat dung d¢ xac dinh muc trén moét trinh don.

Sau khi di tao dugc muc trinh don, ta/c6 th&du dung thugc tinh Tag dé thay ddi theé
cua muc trinh don do.

4.2.4. Macro

Macro 12 mét loat cac 1énh nham thyuc hién mot thao tac cu thé nao d6 khi nguoi
dung chon m{t muc trinh don. Macro cuda trinh don c6 thé don gian la mot s6 thao
tac ban phim duoc luu lai déthuchién mot nhiém vu hodc chung c6 thé 1a mét sy
két hop phtrc tap cac Iénh, AutoLISP, DIESEL hodc ma chuong trinh ActiveX. bé
biét thém chi tiét v&"Macro _cua trinh don, xem “Macro ciia trinh don” & trang 82
trong tai liéu “Auto€CAD Customization Guide”.

Sau khi @4 tao dugle.mét muc trinh don, ta c6 thé thay d6i macro thong qua dic tinh
Magio cua mue trinh don do.

Thém/muc.vao'Popup Menu

Dud¢i dayda vi du tao mot trinh don c6 tén “TestMenu” va chén mdt muc vao do.
Muc trinh don nay c6 té€n “Open”, va Macro ciia muc s€ thyc hién Iénh OPEN.

Sub Ch6 AddAMenultem/()
Dim currMenuGroup As AcadMenuGroup
Set currMenuGroup =
ThisDrawing.Application.MenuGroups.Item(0)
’ Tao trinh don mdi
Dim newMenu As AcadPopupMenu
Set newMenu = currMenuGroup.Menus.Add ("TestMenu")
" Thém mdét muc vao trinh don
Dim newMenulItem As AcadPopupMenultem
Dim openMacro As String
' Gan lénh (macro) "ESC ESC open "
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openMacro = Chr(3) + Chr(3) + Chr(95) + "open" + Chr(32)
Set newMenultem = newMenu.AddMenultem
(newMenu.count + 1, "Open", openMacro)
' Hién thi trén thanh trinh don
newMenu. InsertInMenuBar

(ThisDrawing.Application.menuBar.count + 1)
End Sub

4.3. Thém vach ngan vao mét trinh don

Dé thém vach ngin vao mot trinh don, ta st dung phuong thirc AddSeparator.
Phuong thitc nay tao mot ddi twong PopupMenultem va thém no vao trinh don da
chi dinh. Loai dbi twong PopupMenultem nay dugc gan kiéu 13 acSeparator.
Thudc tinh Type quy dinh kiéu cia mot muc trinh don.

Phuong thitc AddMenultem chi cin nhap tham sb Index. Tham sé Index 1a mot sd
nguyén xac dinh vi tri ctia vach phan cach trong trinh don. Chi s6 dau tienla 0, 1a vi
tri dau ti€n cua trinh don sau phan tiéu de.

Xem “Kich hoat hodc vo hiéu hod muc trinh don” gtrang 188 dé xem thém vi du
thém mot vach phan cach vao trinh don.

4.4. Gan phim tat cho mét muc trinh'don

Dé gan phim tit cho mot muc trinh don bangwAutoCAD ActiveX/VBA, ta st dung
thudc tinh Label cua muc trinh don d¢! Dé xéc dinh mot phim tat, chén ky tu ASCII
tuong tng v6i ky hidu “&” ngay tredcmdot ky tu duoc sir dung 1am phim tit. Ching
han, nhin Chr(Asc(“&”)) + “Edif™sé duoe hién thi 1a Edit, v6i ky tu E 1a phim tat.

C6 nhiéu phuong phap khac nhau dé tao phim tit cho cac trinh don va céc Iénh cua
AutoCAD ma hién khong c6 & AutoCAD ActiveX/VBA. D¢ biét thém chi ti€t, xem
thém muc “Phim tat»trong gai li€u “AutoCAD Customization Guide”.

Thém cac phim tat vao trinh\don

Sau day la vi du lap laividg “Thém muc vao Popup Menu”, ta thém phim tat cho
cd hai trinh don/‘TestMenu” va “Open”. Chir cai “s” s€ dugc dung lam phim tat cho
“TestMenu” con “O” 1a phim tat cua “Open”.

Sub®™Ch6 AddAMenultem ()
DimycunrMenuGroup As AcadMenuGroup
Set cureMenuGroup =
ThisDrawing.Application.MenuGroups.Item(0)
"¥Tao mdt trinh don mdi
Dim newMenu As AcadPopupMenu
Set newMenu = currMenuGroup.Menus.Add
("Te"™ + Chr(Asc("&")) + "stMenu")
Thém muc vao trinh don
Dim newMenultem As AcadPopupMenultem
Dim openMacro As String

4

' Gan lénh "ESC ESC open "
openMacro = Chr(3) + Chr(3) + Chr(95) + "open" + Chr(32)
Set newMenultem = newMenu.AddMenultem
(newMenu.count + 1, Chr(Asc("&"))
+ "Open", openMacro)
* Hién thi trén thanh trinh don
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newMenu.InsertInMenuBar

(ThisDrawing.Application.menuBar.count + 1)
End Sub

4.5. Tao trinh don con nhiéu tang

Pé thém mot trinh don con nhiéu tﬁng, ta tao ra mot trinh don con bﬁng phuong
thitc AddSubmenu. Phuong thirc nay tao ra mot ddi twong PopupMenu méi va thém
né vao trinh don d dinh. Dang ddi twong PopupMenu dic biét nay dugc gan kiéu 1a
acSubmenu.

Phuong thirc AddSubmenu can nhap ba tham sé: Index, Label va Tag.

Tham s6 Index (chi s6) 1a mot sb nguyén xac dinh vi tri ciia mue’trinfhdon méi
trén thanh trinh don. Chi s bat dau 1a 0, 14 vi tri dau tién trén thanh trinh don sau
phﬁn tieu dé. P& thém muc méi vao cudi mot trinh don, dit tham bién.Index béng
voi gia tri cua thudce tinh Count cua trinh don. (Pac tinh Count cua trinh“don chi
téng s6 myc trén trinh don do)

Tham s6 Label (nhédn) 1a mot chudi quy dinh ndi duhg va dinh dang ciia muc trinh
don. Dong vin ban ma ngudi ding nhin thiy tréndnug trinh don goi 1a dau dé va né
duoc ké thra tir nhan bﬁng cach xu ly tat ca ¢ac chudiDIESEL va cic ma ty dic
bi¢t chira trong nhan. Vi dy, nhan “&Edit” sé cho ra dau d&<Edit”

Tham bién Tag (thé tén), 1a mot chudimhiing'¢hir, so)wa déu gach dudi (). Chudi
nay la duy chat cho mot muc trén trinh don da.cho:

4.5.1. Tra veé trinh don méi

Phuong thirc AddSubMenu khong trawé doi tuong PopupMenultem vira méi tao
thanh ma thay vao d6 1a trinh,don méi'ma trinh don con dang tré dén. Trinh don
mdi nay (dugc tra vé-la doi tuong PopupMenu) van dugce tao nhu trinh don binh
thuong.

Pé ¢6 thém thong tin vécach tao thém trinh don, xin xem thém phén “Thém muc
maoi vao mot trink'den’ trang 185.

Tao mdi va thém trinh'don con

Vi‘du'sau'tao mot trinh don méi c6 tén la “TestMenu” va thém n6 vao trinh don con
co t€n 1avOpenFile”. Trinh don con gan véi muc cd tén 1a “Open”, s€ md ban ve.
Cudi eung, trinh don s€ dugc hién thi trén thanh trinh don.

Sub Ch6" AddASubMenu ()
Dim currMenuGroup As AcadMenuGroup
Set currMenuGroup =
ThisDrawing.Application.MenuGroups.Item(0)
" Tao trinh don
Dim newMenu As AcadPopupMenu
Set newMenu = currMenuGroup.Menus.Add ("TestMenu")
’ Thém trinh don con
Dim FileSubMenu As AcadPopupMenu
Set FileSubMenu = newMenu.AddSubMenu ("", "OpenFile")
" Thém muc cho trinh don con
Dim newMenulItem As AcadPopupMenultem
Dim openMacro As String
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’ Gan l1lénh "ESC ESC open "
openMacro = Chr(3) + Chr(3) + Chr(95) + "open" + Chr(32)
Set newMenultem = FileSubMenu.AddMenultem _
(newMenu.count + 1, "Open", openMacro)
* Hién thi thanh trinh don
newMenu.InsertInMenuBar
(ThisDrawing.Application.menuBar.count + 1)

End Sub

4.6. Xoa muc trinh doon khéi mét trinh don

Dé x6a mot muyc trinh don khoi mét trinh don, ta sir dung phuong thirc Delete cia
muc do.

X6a mot muc khoi mot trinh don

Vi du sau s€ thém mdt muc vao vi tri cudi cung cda trinh don cudi cuajthanh trinh
don, sau d6 s€ tién hanh x6a muc nay.
Sub Ché6 DeleteMenultem ()
Dim LastMenu As AcadPopupMenu
Set LastMenu = ThisDrawing.Application.menuBar.
Item(ThisDrawing.ApplicatiensmenuBar.codnt - 1)
" Thém mdt muc
Dim newMenultem As AcadPopupMenultem
Dim openMacro As String
' G&n 1lénh "ESC ESC open’"
openMacro = Chr(3) + Ch#(3) + Chr(9%) + "open" + Chr(32)
Set newMenultem = LastMenusAddMenultem
(LastMenu.count + 1g "Qpen",)openMacro)
" D& bd muc khdéi trinh den
newMenultem.Delete
End Sub

4.7. Tim hiéu cac thudc tinh ctia muc trinh don

Tat ca cac myc trongitrinh,don déu c6 nhiing thude tinh sau:

4.7.1. Tag

Tag (thé) #"mot chudi gdm chit, s6 va dau gach dudi (). Chudi nay 1a gid tri duy
nhat dung,dé¢ xéc dinh mdt muc trén mot trinh don. Thé quyét dinh cac phim tat
tuongmg, véismuc trinh don do.

Ta c6 thé doc hodc gan gia tri cua thé thong qua thudc tinh Tag.

4.7.2. Label

Label (nhin) 1a mot chudi quy dinh ndi dung va dinh dang cta cac muc trong trinh
don.

Nhan cia mot muc cod thé" chtra chudi DIESEL, 6 thé lam thay ddi noi dung cua
nhan khi dugc hién thi. D€ biét thém chi tiét vé viéc st dung chudi DIESEL, xem
muc “Chudi DIESEL trén trinh don” trong tai liéu “AutoCAD Customization
Guide”.

Ta c6 thé doc hodc gan gia tri ctia nhin thong qua thudc tinh Label.
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4.7.3. Caption

Caption (tiéu d&) 1a dong van ban ma nguoi dung nhin thay hién thi trén trinh don.
bay la thudc tinh chi doc va dugc ke thira tir thude tinh Label bang cach gat bo cac
chuoi DIESEL.

Ta c6 thé doc gia tri cua tiéu dé thong qua thudc tinh Caption.

4.7.4. Macro

Macro 1a mot chudi cac 1énh nham thuc hién mot tac vu cu thé nao dé khi ta chon
mot myc trong trinh don. Macro cua trinh don cé thé don gian la mot sb thao tac
ban phim dugc luu lai dé thuc hién mot nhiém vu hodc c6 thé 1a mot sukét hop céc
1énh AutoLISP, DIESEL hoic ma chuong trinh ActiveX. Dé biéthém chi tiét vé
Macro cua trinh don, xin xem thém muc “Macro trinh dow” ‘trong tai li¢u
“AutoCAD Customization Guide”.

Ta c6 thé doc hodc gan gia tri cia mdt Macro trinh don thong qua thudc/tinh Macro
cua trinh don do.

4.7.5. Help String

Help String (chudi trg giup) 1a mot dong chit hién 1én‘trén thanh trang thai cta
AutoCAD khi nguoi dung chi vao mot mu¢ trongsrinh don.

Ta c6 thé doc hodc gan gia tri cia chudi trg giup bang cach st dung thudc tinh
HelpString.

4.7.6. Enable

Str dung thudc tinh Enable (kich hoat),ta c6 thé kich hoat hodc vo hiéu hoa mot
muc trong trinh don,_Ta ciing 66 thé doc thudc tinh Enable dé biét mot muc trong
trinh don c6 dang bi w0 hiéushoa hay khong. Str dung thude tinh nay dé kich hoat
hodc v6 hiéu hoéa mué trong trinh don s& ghi d¢ cic cdu hinh c6 trong chudi
DIESEL ctia muc tpinh don do.

4.7.7.Check

Str dung thude tinh/Check (chon), ta c6 thé danh diu chon (v) hoic khong chon
mét muc trong trinh don. Ta cling c6 thé doc thudc tinh Check dé biét mot muc
trongtrinh dow'ed dang duoc danh diu chon hay khong. Str dung thudc tinh nay sé
ghi dé\tat ea cac thiét 1ap vé danh ddu chon trong chudi DIESEL ciia muc trong
trinh don do.

4.7.8. Index

Index (chi s6) cia mot muc trong trinh don xac dinh vi tri ctia muc do trén trinh
don. Chi s6 vi tri cta trinh don luén luon bat dau bang s6 0. Chang han, néu muc
trinh don 1a muc dau tién trén trinh don, nd ¢6 chi so vi tri 1a 0. Néu né 1la muc th
hai trén trinh don thiné cochisovitrila 1, v.v..
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4.7.9. Type

Ta c6 thé biét duoc loai (type) cia muyc trong trinh don thong qua thudc tinh Type.
Mot muyc trong trinh don c6 thé thudc mot trong nhimng loai sau day: muc trinh don
thong thuong, vach phan cach hoac ti€u dé ctia mot trinh don con. Néu muc trinh
don 13 mot muyc théng thuong, thudc tinh Type twong tmg 14 acMenuItem. Néu
muc trinh don 1a mdt vach phan céch, thudc tinh nay la acMenuSeparator. Néu
muc trinh don 14 tiéu dé ciia mot trinh don con, thudc tinh nay la acSubMenu.

4.7.10. SubMenu

Ta ¢ thé tim mot trinh don con (subMenu) thong qua thudc tinh SubMenu. Néu
muc trinh don thudc loai acSubMenu, thudc tinh nay tra vé trinh don ganwéi trinh
don con do. Trinh don dugc tra vé 1a d6i tugng PopupMenu.

Néu muc trinh don khong thudc loai acSubMenu, thudc tinh tra vé gia tritNULL.

4.7.11. Parent

Ta c6 thé truy duoc trinh don gdc ctia mot muc trofg trinh don"béng cach sir dung
thudc tinh Parent. ThuQc tinh nay trd vé trinh den.co e¢htra muc-trinh don dang xét.
Trinh don gbc 1a mdt doi twong PopupMenu.

Kich hoat hoac vo hiéu hoa muc trinh dgn

Dud¢i day 1a vi du tao mdt trinh donmdi co tén “TestMenu” va chén vao dé hai muc
trinh don. Sau d6 v6 hi¢u hod myc thu hai thong qua thudc tinh Enable va hién thi
trinh don vira tao 1én thanh trinh don.

Sub Ché6 DisableMenultem/()

Dim currMenuGroup As AcadMenuGroup

Set currMenuGroup =

ThisDrawingiAppdldication.MenuGroups.Item(0)

’ Tao trinh don m@i

Dim newMenwu, As)AcadPopupMenu

Set newMenu =), cu¥rMenuGroup.Menus.Add ("TestMenu")

’ Thém /hai“muc Wa mdét vach ngan vao trinh don mdi

Pim MenuEnablé As AcadPopupMenultem

DimmMenuDisdble As AcadPopupMenultem

Dim MenuSeparator As AcadPopupMenultem

DimyopenMacro As String

' “Gan 1lénh "ESC ESC open "

openMacro = Chr(3) + Chr(3) + Chr(95) + "open" + Chr(32)

Set MenuEnable = newMenu.AddMenultem
(newMenu.count + 1, "OpenEnabled", openMacro)

Set MenuSeparator = newMenu.AddSeparator ("")

Set MenuDisable = newMenu.AddMenultem
(newMenu.count + 1, "OpenDisabled", openMacro)

" V6 hiéu muc trinh don tht hai

MenuDisable.Enable = False

’ Hién thi trinh don trén thanh trinh don

newMenu.InsertInMenuBar
(ThisDrawing.Application.menuBar.count + 1)

End Sub
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5. Tao va hiéu chinh thanh cong cu

5.1. Tao méi thanh céng cu

Pé tao mGi mot thanh céng’ cu, ta su dung phuong thirc Add dé thém doi tuong
thanh cong cu mai vao tap doi tuong thanh cong cu (Toolbars Collection).

5.1.1. Tén thanh cong cu

Phuong thirc Add cin tham s6 dau vao 1a tén cua thanh coéng cu. Tén 1a mot chudi
chir-s6 va khong sir dung cac déu khac, ngoai dau gach ngang (-) hodc ddu gach
dudi (). Tén la phuong tién gitip ta xac dinh mot thanh cong cu dé dang nhét trong
tap d6i tugng thanh cong cu.

Ta co thé doi tén cua thanh cong cu da dugc tao trudc. Dé d6i tén cila mot thanh
cong cu da co, ta sir dung thudc tinh Name cua thanh cong cu do.

Tao mot thanh cong cu méi

Dudi day 1a vi du tao mot thanh cong cu méi c6 tén la “TestToolbar” trong nhom
trinh don dau tién cua tap doi tugng nhom trinh don.
Sub Ch6 CreateToolbar ()
Dim currMenuGroup As AcadMentGroup
Set currMenuGroup =
ThisDrawing.Application.MenuGroups,. Item(0)
’ Tao thanh céng cu mdbi
Dim newToolbar As AcddToolbar
Set newToolbar = cuxrrMenuGroup. Toolbars.Add("TestToolbar")
End Sub

5.2. Thém nut vao thanh céng cu

Pé thém nut mdi yaowmét, thanh cong cu, ta st dung phuong thirc
AddToolbarButton. Phuweng thirc nay tao méi mot dbi tuong Toolbarltem (muc
cong cuy) va sau dé,thém vae'thanh cong cu. Ta chi nén thém nut vao thanh cong cu
dang hién thi trén man hinh.

Phuong thic AddToolbarButton can nhdp 5 Tham bién: Index, Name,
HelpString, Macro va FlyoutButton.

5.2.1. Index

Tham so Index (chi sé) 1a mot sd nguyén xac dinh vi tri cia mgt muc trén thanh
cong cu. Chi s6 bat dau la 0, 1a vi tri dau tién trén thanh cong cu sau tiéu dé. pé
thém mot nat mai vao cudi thanh cong cuy, ta dat tham s6 Index b?mg V01 gia tri cua
thugc tinh Count trong thanh cong cu. (Thudc tinh Count cta thanh cong cu thé hién
téng sd cac nit c6 trén thanh cong cuy.)

Khi da tao dugc mot nut, ta khong thé thay d6i tham s6 Index béng thudc tinh
Index. Bé thay ddi chi s6 ciia mot nat hién co, ta phai xo4 di 161 thém tré lai véi mot
gia tri Index khac, hodc thém hay xo4 cc nut xung quanh cho dén khi niit d6 c¢6 vi
tri nhu ¥ mudn.
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5.2.2. Name

Name (tén) 1 mot chudi ding dé xac dinh nat. Chudi nay bao gom céc chit, s va
khong st dung cac dau khac, ngoai dau gach ngang (-) hoac dau gach dudi ().
Chuodi nay s€ dugc hién thi khi con tro chugt dat trén nat cong cu.

Sau khi da tao dugc nit, ta co thé thay doi tén clia n6 thong qua thudc tinh Name.

5.2.3. HelpString

HelpString (chudi trg gitip) 1a mot dong chit hién 1én trén thanh trang thai cla
AutoCAD khi nguoi dung chi vao mot nut trén thanh cong cu.

Sau khi di tao dugc nut, ta co thé thay ddi chudi trg gitip thong quatthudc tinh
HelpString.

5.2.4. Macro

Macro 12 mot chudi cac 1énh nham thuc hién mot tac vu cu thé&mao do/khi ta chon
mot nut trén thanh cong cu. Macro cua thanh cong cucd thé don chi gian 1a mot )
thao tac ban phim duoc luwu lai dé thuc hién mot nhiém vu heac ¢&'thé 13 mot su két
hop phure tap cac 1énh AutoLISP, DIESEL hod¢ ma chuong trinh ActiveX. Dé biét
thém chi tiét vé Macro, xem thém muc “Macro trinh don trong tai liéu “AutoCAD
Customization Guide”.

Khi d tao xong mot nit, ta co thé thay d6i Macro ciia n6 thong qua thudc tinh
Macro.

5.2.5. FlyoutButton

Tham s6 FlyoutButton 1a mot gié tri lya ehon x4c dinh xem nut méi c6 phai la dang
nut Flyout' hay khong. Néu fittmdi 1a mot nit Flyout thi tham sé ndy gan 1a TRUE.
Néu khong, tham bién nay.cO'thé gah 1a FALSE hoic dé rong.

Thém nat vao mot thanh.cong cu mgi

Dudi day 1a vi du taoymotithanh cong cu moéi va thém mot nat vao do. Nut nay dugc
gan motMacro thue hién 1énh 0PEN khi dugc chon.

Subm€h6 [AddButton ()
Dimy, cunrMenuGroup As AcadMenuGroup
Set cureMenuGroup =
ThilsDrawing.Application.MenuGroups.Item(0)
"wTao thanh cbébng cuy mdi
Dim newToolbar As AcadToolbar
Set newToolbar = currMenuGroup.Toolbars.Add ("TestToolbar")
" Thém mét nut vao thanh cdéng cu
Dim newButton As AcadToolbarItem

! Flyout Button: 1a mot dang nit cong cu ddc biét trong AutoCAD. Sau khi tao nit cong cu dang
Flyout, nguoi dung can phai gin nat céng cu nay véi mot thanh cong cu hién c¢6 trong AutoCAD
bang cach thay doi thudc tinh Flyout riéng c6 cua nut cong cu dang nay. Sau d6, khi nguoi dung
nhin va giit chudt trén nat flyout, mot thanh cong cu s& hién ra twong mg vai thanh cong cy ma ta
d3 gan trong thudc tinh Flyout cia niit cong cu. Néu ta chi nhén chudt, thao tac ndy tuong tng voi
viéc ta nhin nut dau tién trong thanh cong cu do.
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Dim openMacro As String
' Gan lénh "ESC ESC open " cho nuat
openMacro = Chr(3) + Chr(3) + Chr(95) + "open" + Chr(32)
Set newButton = newToolbar.AddToolbarButton
("", "NewButton", "Open a File.", openMacro)
End Sub

5.3. Thém vach ngan vao mét thanh céng cu

Dé thém vach ngin vao mot thanh cong cu, ta sir dung phuong thirc AddSeperator.
Phuong thirc nay tao méi mot d6i tugng PopupToolbarltem va thém nd vao thanh
cu. Ddi twong PopupToolbarltem nay duoc gan thudc tinh Type 13 acSeparator.
Ta c6 thé biét duoc loai ciia mot nut thong qua thude tinh Type.

Phuong thic AddSeparator chi can nhap vao mot d6i sd duy nhidty Index. \Doi sd
Index 1a mot s6 nguyén xac dinh vi tri ciia vach ngén trén thanh cong.cu. Chi so6 bat
dau 1a 0, 1a vi tri dau tién trén thanh cong cu sau tiéu de.

5.4. Dinh nghia anh cho nut
Pé dinh nghia anh cia mot nut, ta sir dung phuong'thirc SetBitmaps va GetBitmaps

Phuong thirc SetBitmaps can nhép hai d6i s6: SmalllconName'va LargelconName.

5.4.1. SmallIconName

SmalllconName (tén biéu tuong cd nhé) Xac dinh chudi ID cua nguén anh cd nho
(loai bitmap 16x15). Chudi nay phai gom chity s6 va khong dung dau khac, ngoai
dau gach ngang (-) va gach duéi () dong'thdi nén c6 phan mé rong .bmp. Ngudn
c¢6 thé 1a mot tép bitmap hé théng hedc bitmap do ngudi dung dinh nghia. Tép
bitmap do ngudi dung dinh nghia doi hoi phai c¢6 kich ¢& va duong dan thich hop.

5.4.2. LargeIconName

LargelconName (tén.biéu tugng co ldn) Xac dinh chudi ID cua nguén anh co 16n
(loai bitmap 24x22). Chudi nay phai gom chit, s6 va khong dung dau khéc, ngoai
dau gach ngang'(;) va,gach dudi () dong thoi nén co phan mé rong .bmp. Ngudn
c6 thé 1a mot tép bitmap hé théng hodc bitmap do nguoi ding dinh nghia. Tép
bitmap do ngudi dung dinh nghia doi hoi phai ¢6 kich ¢& va duong dan thich hop.

Truy'wan thanh edng cu hién c6 dé tim tén biéu tugng cia nat trén né
Sub Ch6, GetButtonImages ()

Dim Button As AcadToolbarItem

Dim Toolbar0 As AcadToolbar

Dim MenuGroupO As AcadMenuGroup

Dim SmallButtonName As String

Dim LargeButtonName As String

Dim msg As String

Dim ButtonType As String

’ L&y lai thanh céng cu ddu tién trong nhém trinh don dau
tién

Set MenuGroupO = ThisDrawing.Application.MenuGroups.Item(0)
Set Toolbar0 = MenuGroupO.Toolbars.Item(0)
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/' Khéi tao cac bién kiéu chudi
SmallButtonName = ""
LargeButtonName = ""

' Tao tiéu dé& cho hép théng bido va

’ hién thi thanh céng cu cdn truy van

msg = "Toolbar: " + ToolbarO.Name + vbCrLf
Toolbar0.Visible = True

’ Duyét qua thanh cbéng cu va thu thép dir 1liéu
’ cho mdéi nut trén thanh céng cu. N&u thanh cbébng cu
’ 1la mét nut binh thudng hodc mdt nut dang Flyout,
’ ta 14y lai tén biéu tuong c& nhd va 1lén cua nit céng cu dé.
For Each Button In Toolbar0
ButtonType = Choose (Button.Type + 1, "Button",
"Separator", "Control", "Flyout")
msg = msg & ButtonType & ": "
If Button.Type = acToolbarButton Or
Button.Type = acToolbarFlyout Then
Button.GetBitmaps SmallButtonName, LargeButtonName
msg = msg + SmallButtonName + ", "+ IargeButtonName
End If
msg = msg + vbCrLf
Next Button
’ Hién thi két qua
MsgBox msg
End Sub

5.5. Tao thanh céng cu Flyout

Pé thém mot nat dang Flyout vae thanh” cong cu, ta st dung phuong thic
AddToolBarButton. Phuong thitc nay taor méi mét doi twong Toolbarltem va thém
vao thanh cong cu da dinh.

Phuong thirc AddToolbarButten can nhdp 5 dbi sb: Index, Name, HelpString,
Macro va FlyoutButton. Bfing cach dit tham bién Flyout la TRUE, nut méi vua
tao s& 1a nut Flyout. Gid tristra vé ciia phuong thirc ndy s& 14 mot thanh cong cu
Flyout méi. Thanh eééng'eu Flyout c6 thé dugc xir Iy nhu mot thanh cong cu binh
thuong!

Tao nat dang Flyout

Vi dg sau day tao hai thanh cong cu. Thanh cong cu dau tién cé chira mdt nut
Flyout."Thanh cong cu thtr hai dung dé gan vao nut Flyout ctia thanh cong cu dau
tién.
Sub Ché6 AddFlyoutButton ()
Dim currMenuGroup As AcadMenuGroup
Set currMenuGroup = ThisDrawing.Application.
MenuGroups.Item(0)
’ Tao thanh céng cu diu tién
Dim FirstToolbar As AcadToolbar
Set FirstToolbar = currMenuGroup.Toolbars.
Add ("FirstToolbar")
’ Thém nGt bldm Flyout vao thanh céng cu diu tién
Dim FlyoutButton As AcadToolbarItem
Set FlyoutButton = FirstToolbar.AddToolbarButton
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("", "Flyout", "Demonstrates a flyout button",
"OPEN", True)

" Tao thanh céng cu tht 2 va gan thanh cbéng cu nay
’ vao nUt badm Flyout ctia thanh céng cu tht nhit
Dim SecondToolbar As AcadToolbar
Set SecondToolbar = currMenuGroup.Toolbars.

Add ("SecondToolbar")

’ Thém mdét ntGt va gan vao thanh cbéng cu tht 2
Dim newButton As AcadToolbarItem
Dim openMacro As String

’ Gan chudi Macro "ESC ESC open "
openMacro = Chr(3) + Chr(3) + Chr(95) + "open" +( Chr (32)
Set newButton = SecondToolbar.AddToolbarButtons,

("", "NewButton", "Open a tép.", openMacro)

’ Ga&n thanh céng cu tht hai vao

’ nGt blm flyout trén thanh céng cu thif

FlyoutButton.AttachToolbarToFlyout currMenuGroup.Name,
SecondToolbar.Name

’ Hién thanh cbéng cu tht nhdt, &nithanhiedéng’ cu thu 2

FirstToolbar.Visible = True
SecondToolbar.Visible = False
End Sub

2

5.6. Thanh céng cu noi va thanh céng cu neo

Bang cach lap trinh, ta c6 thé [am cho thanh cong cu c6 thé & dang ndi (floating)
hodc ¢ dang neo (docking).

Pé 1am ndi mot thanh.congscu, ta sir dung phuong thirc Float. Phuong thirc nay can
nhép 3 ddi sb: Top, Le f£wa NuberFloatRows. Cac ddi sb Top va Left xac dinh
Vi tri cua canh trén va canh trai-cua thanh cong cu. Pdi sd NumberFloatRows Xac
dinh s6 hang dé tad mét thanh cong cu theo hang ngang. Con so nay phai 16n hon
hodc bang 1. Ca¢ niit,ciiarthanh cong cu sé duoc trai deu trén s6 hang da dinh. DPbi
v6i thatth-cong cu'ed chiéu doc, gid tri nay xac dinh sb cot cau thanh thanh cong cu
do.

Be neo.motithanh cong cu, ta s dung phuong thuc Dock. Phuong thitc Dock ciling
can nhap ba d6i 86: Side, Row va Column. Dbi sb Side xac dinh canh bén nao cua
thanh céng cu ma ta can dit cd dinh. Ta ciing c6 thé xac dinh cu thé canh trén, dudi
hay trai, phai cia thanh cong cu. Cac dbi s6 Row va Column xac dinh mot con sb
hang va cot cta cac thanh céng cu ¢ dinh c6 sin dé neo thanh cong cu vao.

Ta c6 thé kiém tra mot thanh cong cu c6 dugc neo hay khong, ta str dung thudc tinh
Docked. Thudc tinh Docked s€ hién thi TRUE néu thanh cong cu la dugc neo va
FALSE néu thanh cong cu ¢ dang noi.

Neo thanh cong cu

Vi du sau tao mét thanh cong cu méi voi ba nit. Sau do6 s€ hién thi thanh cong cu va
neo ¢ canh trai man hinh.
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Sub Ché DockToolbar ()
Dim currMenuGroup As AcadMenuGroup
Set currMenuGroup =
ThisDrawing.Application.MenuGroups.Item(0)
’ Tao thanh cbéng cuy mdi
Dim newToolbar As AcadToolbar
Set newToolbar = currMenuGroup.Toolbars.Add ("TestToolbar")
’ Thém 3 nut vao thanh cdéng cu.
’ Cac nut sé& dugc gan cung mdt Macro.
Dim newButtonl As AcadToolbarItem
Dim newButton2 As AcadToolbarItem
Dim newButton3 As AcadToolbarItem
Dim openMacro As String
' G&n macro "ESC ESC open "
openMacro = Chr(3) + Chr(3) + Chr(95) + "open" 4 Chr (32)
Set newButtonl = newToolbar.AddToolbarButton

("", "NewButtonl", "Open a file.", openMacro)
Set newButton2 = newToolbar.AddToolbarButton|

("", "NewButton2", "Open a file.", openMacro)
Set newButton3 = newToolbar.AddToolbarButton

("", "NewButton3", "Open a filg\", hopenMacro)
’ Hién thi thanh céng cu
newToolbar.Visible = True

" Neo thanh céng cu vao bén trai ‘eda mam,hinh.
newToolbar.Dock acToolbarDockleft
End Sub

5.7. Xé6a nut khéi thanh céng cu

Dé x6a niit khoi mot thanh cong oy, ta St dung phuong thirc Delete cua nut do. Ta
chi nén xo04 nut cua thanh cong cu dang duge hién thi trén man hinh.

5.8. Tim hiéu cac thuéctinh caa nut

Tét ca céc niit déu co nhifig thudc tinh sau day:

5.8.1. Tag

Tag (thé tén) 13 ' mot ¢hudi gdm chit, s6 va ddu gach dudi (). Chudi nay chi danh
cho mdt nut duy nhattrong thanh cong cu da cho. Thé tén dugc gan ty dong khi tao
ra mot nut.

Ta eoth&doehoic gan gia tri cua thé tén thong qua thudc tinh Tag.

5.8.2. Name

Name (tén) 13 mot chudi dé nhan dang nut va ciing 1a chudi chu giai, mot dong chi
s€ hién lén khi nguoi dung di chudt hoac cac thiét bi tré khac chi 1én mgt muc trinh
don.

Ta c6 thé doc hodc gan gia tri cia tén thong qua thudc tinh Name.

5.8.3. Macro

Macro 12 mét chudi cac 1énh nhim thuc hién mét tic vu cu thé ndo d6 khi ta chon
mot nit. Macro c¢6 thé don gian chi 1a mot s6 thao tac ban phim dugce luu lai dé thuc
hién mot nhi€ém vy hodc cling cd thé 1a mot sy két hgp phic tap cac 1énh,
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AutoLISP, DIESEL hodc ma chuong trinh ActiveX. Dé biét thém chi tiét vé Macro,
xem “Macro trinh don” trong “AutoCAD Customization Guide” .

Ta c6 thé doc hodc gan gia tri cia Macro thong qua thudc tinh Macro.

5.8.4. HelpString

HelpString (chudi tro gitp) 1a mot dong chit hién 1én trén thanh trang thai cua
AutoCAD khi nguoi dung chi vao mot nut.

Ta c6 thé doc hodc gan gia tri ctia chudi trg giup bang cach sir dung thudc tinh
HelpString.
5.8.5. Index

Index (chi s6) cua mot nat xac dinh vi tri ciia nt do6 trén thanh €ong cud Chi s6 vi tri
cua thanh cong cu luon bat dau voi vi tri 0. Chang han, néu muc cong cu'la muc dau
tién trén cong cuy, no cd chi s6 vi tri 1a 0, néu 1a muc thit hai'thi chi s vi tri 1a 1,
V.V..

Ta c6 thé doc chi sb vi tri ciia mot muc cong cu thong qua thudc tinh Index.

5.8.6. Type

Mot nat c6 thé nam trong nhitng loai sau: niit thong'thuong, vach ngan, nut flyout
hodc nat diéu khién dic biét. Néu 1a mét ntit thong thuong, thudc tinh nay co gia tri
la acButton. Néu 1a mot waeh ngin, thudc tinh co gia tri 1a
acToolButtonSeparator. Néu [a mot nit Flyout, thudc tinh co6 gia tri la
acFlyout. Con néu 1a mot nut didu khiéh dic biét, thudc tinh cé gia tri 1a
acControl.

Ta c6 thé biét duoc loai cuamotmit cong cu thong qua thudce tinh Type.

5.8.7. Flyout

Néu nat thudc kiéu acEl yedt, thudc tinh Flyout s& tra vé thanh cong cu dugc st
dung lam thanh/¢ong'cu Flyout. Thanh cdng cu Flyout 1a d6i twong Toolbar.

Néu nut khoéng c6 kiéu acFlyout, thudc tinh Flyout s& tra vé gia tri NULL.

T4 c6 thé 1ay gid tri thanh cong cu Flyout thong qua thudc tinh Flyout.

5.8.8..Parent

Thudc tinh ndy tra vé thanh céng cu chira nat dang xét. Thanh cong cu gbc ciing 1a
mot doi tugng Toolbar.

Ta c6 thé lay dbi twong thanh cong cu chira mot niit bang cach sir dung thudc tinh
Parent cua ntit cong cu do.
5.8.9. Cac thuoc tinh khac

Con c6 cac thudce tinh khac ap dung d6i véi tat ca cac thanh cong cu nhu: xem thanh
cong cu do dang & dang noi hay neo, hién hay an va st dung nut c¢& to hay hay c&
nho.
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6. Tao Macro

Macro 12 mét chudi cac 1énh nhim thue hién mét tic vu cu thé nao d6 khi ta chon
mot nut. Macro ¢ thé don gian 1a mét sd thao tac ban phim dugc luu lai dé thuc
hién mot nhiém vu hodc c6 thé 1a mot sy két hop phuc tap cac 1énh, AutoLISP,
DIESEL hodc ma chuong trinh ActiveX.

Néu mudn g0p cac tham sb ctia mot 1énh vao Macro cta trinh don, ta cin phai biét
thir ty cac tham sd cua 1énh d6. Mdi ky tu trong Macro cua trinh don déu c6 ¥
nghia, tham chi c4 dau cach. Khi AutoCAD dugc chinh sira va phat trién, trinh tu
mot s6 1énh (d6i khi ca tén 1énh) co thé bi thay d6i. Do d6, trinh don tiy bién cé thé
can phai c6 mot vai thay ddi nhé khi nang cap 1én phién ban AutoCAD.mdi.

Khi dau vao cta 1énh 1a tir mot muc trinh don, thi ta thiét 1ap cde bién hé thong
PICKADD va PICKAUTO c6 gia trj 1an luot 1a 1 va 0. Diéu nay dam bao kha nang
tuong thich voi cdc phién ban AutoCAD trude va viée tuy bién ciing sé d&dang hon
boi vi ta khong can phai kiém tra cai dit cua cac bién sb nay.

6.1. Ky tw Macro va ky tw ASCII twong dwong

Duéi day 1a bang tom tit mot sd cac ky tu dacbiét duoe str duig trong Macro trinh
don va céc ky tu ASCII twong duong khi st dungitrong VB-va VBA. Viéc sir dung
cac ky tu ASCII twong dwong voi cac ky tw.nay lawat quan trong khi ta tao mot
chudi cho thudc tinh Macro.

Cac ky tu dac biét sir dung trong macro trinh don va macro cong cu

Ky tuw ASCII twong dwong Miéu ta

; chr(59) phim ENTER
M chr(94) + chr(77) phim ENTER
N chr(94)+ chr(124) phim TAB

nhap vao mot ddu cach; khoang trang
SPACEBAR chr(32) gitta cac Iénh trong mot muc trinh don
tuong dudng véi nhan phim SPACEBAR

\ chr(92) dirng dé ngudi dung nhap liéu

Thong dich Iénh AutoCAD va cac tu

- chr(33) khoa ti€p theo

nGi macro trinh don va&i dong ti€p theo
* chr(43) (néu 13 ky tu cudi)
_x chr(61) + chr(42) Hién thi hinh anh, trinh don kéo xudng

hodc trinh don tat trén clng hién hanh
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chr(42) +

*¥ACAC chr(94) + chr(67) Tién td cho mét muc dugc 1dp di 13p lai
chr(94) + chr(67)

: ch(36) it chudh DIESEL macto & i ke

~B chr(94) + chr(66) Bat hodc tat Snap (Ctrl+B)

~C chr(94) + chr(67) Huy Iénh (Ctrl+C)

ESC chr(3) Hay 1énh (ESC)

~D chr(94) + chr(68) Bat hodc tat Coords (Ctrl+D)

AE chr(94) + chr(69) o ?Q:Ct):l +”E“f‘t phanghddng’ dang tiép

AG chr(94) + chr(71) BatHodc ttGrid (Ctrl+G)

~H chr(94) + chr(72) phim_backspace

~O chr(94) + chr(79) Bat hodc tat Ortho (Ctrl+0)

~P chr(94) + chr(80) Bat hodc tat MENUECHO

"Q chr(94) + o@D Y L e vao by (G

AT chr(94) + chr(84) Bat hodc tat Tablet (Ctrl+T)

AV chr(94). + ¢hr(86) Thay d6i khung nhin hién tai (Ctrl+V)
Ky tu trdng nham ngdn chan viéc thém

NZ chr(94) + chr(90) SPACEBAR mot cach tu dong & cubi mét

muc trinh dan

6.2. Két'thuc Macro

Khi thuc hién mot Macro, AutoCAD thém mot diu cach & cudi Macro trude khi
thuc hién cac dong 1énh. AutoCAD xtr Iy doan Macro trinh don sau giong nhu 1a ta

da nhap vao 1énh 1ine va dau cach.

Doi khi, diéu nay khong duoc mong mudn. Chang han, 1énh TEXT hodc DIM phai
duoc két thiic bang ENTER cht khong phai 1a mot ddu cach. Hon nita, doi khi phai
su dung nhiéu hon mot dau cach (hoac ENTER) thi méi hoan tat mot lénh, nhung
mot s6 cac bo soan thao khong cho phép ban nhap mot hang dai nhimg khoang

trang.

C6 hai cach dic biét dé giai quyét nhitng van dé nay:
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= Khi trong Macro ¢6 ddu chidm phdy (;), AutoCAD sé& thay bang ky tu
ENTER

= Néu mét dong két thic véi mot ky tw diéu khién, dau gach nguoc (\), diu
cong (+), hodc dau chdm phay (;), AutoCAD s& khong thém mot khoang
trang phia sau cac ky tu nay.

Xem Macro sau:

erase \;

Néu Macro nay chi két thic don gian bang ddu gach nguoc (tic 1 yéu cau ngudi
dung nhép liéu), thi s€ khong thyc hién dugc 1énh ERASE, vi AutoCAD khong
thém khoang trang sau ddu gach nguoc (\). Do d6, Macro ndy phéisstdung thém
dau chdm phéy (;) dé budc AutoCAD thém ENTER sau khi nguoi dung nhap liéu.
Sau day 1a mot s6 vi du nira:

ucs

ucs ;
text \.4 0 DRAFT Inc;;;Main St.;;;City, State;

Chon Macro dau tién: nhap ucr va mét dau cach tten dong Ienh;wa dong nhac sau
s€ xuat hién:
Enter an option

[New/Move/orthoGraphic/Prev/Restoré/Save/Del /Apply/?/World]
<World>:

Chon Macro thir hai: nhap vao ucs; dau cachiva mot dau chim hoi trén dong 1énh,
s€ chap nhan gia tri mac dinh, Wéxr 1d. RS rang khong c6 sy khac nhau gitra macro
thtr nhat va thir hai dugc hién thi trémyman hinh.

Chon Macro thr ba: hién thi mot dongmhic vé diém bat dau va sau d6 1a dia chi
trén 3 hang. Trong bd ba dat chdm phay (::;), dau dau tién két thuc chudi van ban,
dau thtr hai nham l3p lailénh TEXP va diu thir ba goi lai vi tri mic dinh 1a phia sau
dong trudc.

CHU Y T4t ca cdc'ky tudic biét phai nhap bing ma ASCII tuang duong. PE biét danh
sach ma ASCII tuong dugng, xem phan “Ky tu Macro va ma ASCII tugng dudng.”

6.3=Dirng dé ngwei dung nhap liéu
Dboitkhi s& rat hﬁ'u‘ ich néu chép nhg?u} nhap li€u tr ban phim hoéc cac thiét bi tro
trong mOt Macro bang cach dat mét dau gach nguoc (\) tai noi muon nhap li¢u.

circle \1
layer off \;

Macro dau tién dimg dé yéu cau nguoi ding xac dinh diém tam roi 1dy gia tri ban
kinh bang 1 tir Macro. Chu ¥ rang khong c6 ddu cach sau ddu gach nguoc. Macro
tiép theo dimg dé yéu cau nguoi ding nhap vao tén mot 16p, roi tat 1op do di va
thoat khoéi Iénh LAYER. Lénh LAYER thuong dung véi céc thao tac khac va chi thoat
ra khi ndo ban nhin phim cach (d4u tring) hoic ENTER (;).

Thong thuong, Macro tiép tuc thuc hién sau khi nhap mot ndi dung nao d6. Do do,
khong thé thiét 1ap mot macro cé vai lan dung dé nhap li€u (nhu trong qua trinh
chon doi tugng) va sau doé tieép tuc. Tuy nhién, c6 mot ngoai 1¢ d6 1a khi st dung
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lénh SELECT; mdt ddu gach nguoc s& “treo” Macro d6 cho dén khi dbi tugng duoc
chon xong. Vi du nhu Macro sau day:

select \change previous ;properties color red ;

Macro nay str dung 1énh SELECT dé thuc hién viéc chon mot hay nhiéu d6i tuong.
Sau do, n6 thuc hién 1énh CHANGE, ddt theo cac tuy chon trudc va thay mau cua tat
ca cac doi tugng da chon thanh mau do.

Do dau gach ngugc (\) 1am Macro dimg lai dé nguoi dung nhap liéu, nén ta khong
thé st dung ddu nay cho bat cr muc dich nao khac trong Macro. Khi xac dinh
dudng dan tép, st dung mot dau gach xu6i (/) lam giéi han duong dan, vi du,
/direct/file.

Céc trudng hop sau ddy khién Macro khong tiép tuc thyc hién:

= Néu can nhap vao mot diém, ché do bat ddi tuong Object Snapicod thé thuc
hién trudce khi c6 duge mot diém thuc can.

» Néu s d}lng b6 loc diém X/Y/Z, Macro sé& van(treo cho dénikhi ta nhap du
toa do diem.

= Riéng ddi voi 1énh SELECT, Macro sé khong tiép tuc thirc hién cho dén khi
chon d6i tugng xong.

= Néu nguoi dung nhép lidu véi cac 1énh gian tiép khac thi Macro s& van tiép
tuc dung cho dén khi nguoi diing thuc hién xong cac 1énh gidn tiép va dir
liéu can nhap da dugc thuc hi¢n du.

= Néu nguoi diung chon MotiMacro khac (dé thay d6i cac Iya chon hodc dé
thuc thi cac 1énh gian tlep) Macro ngudn sé van bi treo va Macro vira dugc
chon s& duoc thyc hién dén hét tare khi thuc hién tiép Macro ngudn.

6.4. Hay lénh

DPé chic chin réng khong con mot 1énh con chua thuc hién, ta sir dung ~C~C trong
Macro. Pay 1a caeh twong tif nhu nhan phim ESC hai 1an. Mic du chi cin mét ~c
thoi ciing da huyrlénhytrong hau hét cac trudng hop, nhung ~c~C 1a can thiét dé tro
vé du nhic tir 1énhprM. Do do, ta dung ~c~c dé dam bao rang AutoCAD sé trd vé
diumhic 1énh trong da s6 truong hop.

6.5.Lap lai Macro

Khi d chon mot 1énh, c6 thé ta s& st dung no vai lan trude khi dung Iénh khéc. Day
1a cach ma hau hét moi nguoi déu 1am véi cong cu: chon mot cong cu, 1am viée véi
n6 vai 1an rdi sau d6 chon cong cu khac va ctr thé... Bé tranh viéc chon cong cu mdi
khi str dung, AutoCAD cung cap kha ning lip lai cac 1énh. Tuy nhién, ta khong thé
sir dung tinh ning nay trong mot vai lua chon ctia mot s6 1énh.

Tinh nang nay giap lap lai thuong xuyén cac 1énh da dung cho dén khi chon 1énh
khac. Néu mot Macro bét dau véi *~c~c va theo sau 1a nhin nao d6, Macro s& dugc
luu vao bg nho. Cac dong nhéc 1énh tlep theo s€ dugc Macro d6 ty dong tra 161 cho
dén khi ta két thuc Macro d6 br:ing cach thuc thi mdét Macro khac hodc an phim
ESC.
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Khéng st dung ~C (hity) trong mot Macro bat dau bang chudi *~c~c, diéu nay sé
lam hay qua trinh 1dp lai cia Macro do6.

Sau day la mot vi du cua viéc 1ap lai Macro:

*~"C"CMOVE Single

*~C~"CCOPY Single

*~"C"~"CERASE Single
*~AC~CSTRETCH Single Crossing
*~AC~CROTATE Single
*~C"M"CSCALE Single

6.6. Str dung ché dé chon déi twong don

Viéc chon ddi tuong don s& chuyén ché d6 chon dbi tuong sang£hé do chon d6i
tuong don, diéu nay s& v0 hi¢u hoa cac trinh tu thong thuongkhi ta tién hanh lua
chon déi twong va s& tra vé ddi twong dau tién trong cac ddi tuong da duec lya chon
d6. Piéu nay ciing kha hitu ich khi st dung trong Macro. Ly vi.du doan Macro sau:

*~"C~"CERASE single

Poan Macro nay sé& két thiic 1énh dang thyc hién va kich hoat 1énl' ERASE voi ché
dd chon ddi tugng don. Cac ddi tuong duoc lya‘chon's€ bi xdadi, va Macro nay sé
duoc 13p lai (do co dau sao & dau doan Macroyadé ta ¢6. thé tiép tuc xoa cac dbi
tuong khac. Ché d6 Iwa chon dbi tugng don,s€ tdo thém nhiéu tuong tac dong voi
moi truong AutoCAD.

7. Tao dong trang thai trg gitup cho cac muc trong
trinh don va nat trén thanh cong cu

Céc thong diép trg gitip trén thanh trang thai 1a mot phan quan trong ciia chirc nang
hd trg sin c6. Ching 13 nhitng thong diép don gian va cd ¥ nghia, xuét hién trén
thanh trang thai khi ta di chuot dén mot trinh don hodc thanh cong cu. Dong trang
thai trg giup cla cae,muc cua trinh don va nat trén thanh cong cu déu duoc gan
thong qua thugc tinh HelpString.

Thudc tinh HelpStringyduoc dé trong khi mot muc trén trinh don hodc trén thanh
cong cu virasduogc taolan dau.

Thém dong trang thai trg gitip cho muc trinh don

Duéi day la vi du tao mot trinh don méi tén “TestMenu” 1oi tao mot muc “Open”.
Muc nay'sau d6 dugc gan chuoi trg gitip thong qua thudce tinh HelpString.

Sub Ch6 AddHelp ()

Dim currMenuGroup As AcadMenuGroup

Set currMenuGroup =

ThisDrawing.Application.MenuGroups.Item(0)

" Tao trinh don mdéi

Dim newMenu As AcadPopupMenu

Set newMenu = currMenuGroup.Menus.Add
("Te"™ + Chr(Asc("&")) + "stMenu")

’ Thém mdt muc vao trinh don mdi

Dim newMenultem As AcadPopupMenultem

Dim openMacro As String

' Ga&n 1énh "ESC ESC open "
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openMacro = Chr(3) + Chr(3) + Chr(95) + "open" + Chr (32)
’ Tao muc “Open” trén trinh don
Set newMenultem = newMenu.AddMenultem

(newMenu.count + 1, Chr(Asc("&"))

+ "Open", openMacro)
’ Thém chudi trg gitp cho muc “Open” trong trinh don
newMenultem.HelpString = "Opens an AutoCAD drawing file."

’ Hién thi trinh don moi
newMenu. InsertInMenuBar
(ThisDrawing.Application.menuBar.count + 1)
End Sub

8. Thém muc vao trinh don tat

Trinh don tit, 14 mot trinh don dic biét co trong nhom trinh, don .o ban cua
AutoCAD. Trinh don nay xuét hién khi nguoi dung gitr phim SHIFT vanhéan chudt
phai.

AutoCAD nhén biét trinh don nay bang cach tim trongnhdm trinkedeft co ban mot
trinh don c6 thude tinh ShortcutMenu 1a TRUE. Ta/cod thé thémemdt muc méi vao
trinh don tit theo cac budc duoc liét ké trong phﬁn “Théem myc moi vao mot trinh
don” trang 182.

Cac nhom trinh don m&i c6 thé chira hodc khong ¢hua trinh don tat. Dé tao mot
trinh don tat cho mét nhom trinh dongthee cae budc 6 phan “Tao trinh don moi”
trang 181 va st dung POPO lam nhan cua trinh don,mai.

Thém mot muc méi vao cudi trinh'don tat
Duéi day 1a vi du thém muc c6 tén “OpenDWG” vao cubi trinh don tat.

Sub Ch6_ AddMenultemToshortcutMenu ()
Dim currMenuGroup As AcadMenuGroup
Set currMenuGfoup, =ThisDrawing.Application.MenuGroups.Item(0)
' Tim trinh deon t&t ~a gan ndé cho bién shortcutMenu
Dim scMenu As AgcadPopupMenu
Dim entry As AcadPopupMenu
For Eac¢h,entry In currMenuGroup.Menus
If entry.shortcutMenu = True Then
Set scMenu = entry
End If
Nexthentry
/ Thém mét muc mdéi va trinh don tit
Dim newMenultem As AcadPopupMenultem
Dim openMacro As String
' Gan lénh "ESC ESC open "
openMacro = Chr(3) + Chr(3) + Chr(95) + "open" + Chr(32)
Set newMenultem = scMenu.AddMenultem
("", Chr(Asc("&")) _
+ "OpenDWG", openMacro)
End Sub
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LAM VIEC VOT CAC SU KIEN

Trong chwong nay 7

Céc sy kién chang han nhu thong bao hodc thong * Khai niém vé cac su kién
diép cua AutoCAD, ding dé thong bao téi ngudi tro,nngut:)CAD ——
dung vé trang thai hién tai ctia phién lam viéc hoic ; f:vh;:i?éf‘ay dyng b ¥
dé canh bao cho nguodi dung vé nhitng gi da xay ra. = Xi ly su' kién & mirc ('ng
Vi duy, khi m¢ ban v& thi sy kién BeginOpen duoc dung

goi, sur kién niy chira tén ban v& AutoCAD duge mo; ; zé" ly sy kién & mirc ban

con khi dong ban vé, s€ c6 mdt su kién khac dugc - X Iy sy kién &'mifc déi
goi. Khi c6 dugc nhitng thong tin nay ta c6 thé xay tuong
dung dugc chuong trinh gitap xac dinh dugc thoi

gian nguoi dung danh cho mét ban vé nao do.

Phat trién (rng dung ActiveX va VBA | 203



1. Khai niém vé cac su kién trong AutoCAD
Trong AutoCAD c6 3 loai su kién:

= Cac su kién & mirc img dung s& dap tng lai nhiing thay doi trong (mg dung
AutoCAD va méi trudng ciia né bao gdm: md, luu, dong va in cac ban v,
tao ban v& moi, sir dung dong Iénh, tai hoac d& bo ung dung ARX va
AutoLISP, thay dbi cac bién hé théng va thay d6i dbi véi cira s6 cia tng
dung.

= Cac sy kién ¢ muc ban v& s€ dap Ung lai nhing thay do6i ddi vai tung ban vé
hodc nhimg gi bén trong né bao goém: thém, xo0a hodc thay d6i cac do6i
tuong, kich hoat trinh don tat, thay doi trong tap lua chon, thay doi doi voi
ctra sO v€ va qua trinh tai tao ban vé. Ngoai ra cling c6 mot'so cac su kién ¢
murc nay dap Ung lai voi viée mo, dong va in mdt ban y€, tai hodac do bo céac
ung dung ARX va AutoLISP tur ban vé.

= Céc su kién ¢ mirc d6i tuong dap Ung lai céc thay ddi cia.mot doi tuong cu
thé. Hién tai chi c6 mot sy kién duy nhat & mucinay, n6 dugc goi moi khi
doi tugng bi thay doi.

Céc ham dap g lai cac su kién duoc goi 1a bé xur 1y sutkién va dugc thye hién mdt
cach ty dong mdi khi su kién tuong tmg duoc goi.'Céac thong tin chira trong cac su
kién, vi du nhu tén ban vé& trong su kién Begin@pen, 'duoc chuyén vao bo xir Iy su
kién théng qua cac tham sb.

2. Chi dan xay dung'bo xir ly su’ kién

Diéu quan trong can luu ¥ 13 cac sy kiém chi don gian cung cip cac thong tin dua
trén trang thai hodc cac hoat @ng dién ra trong AutoCAD. Mic du bo xtr 1y su kién
c6 thé duge viét dé dap ung lai cae-su kién d6, nhung AutoCAD lai nam bén trong
qué trinh xt 1y khi ca¢ bo xu'ly su kién dugc goi. Do dé cac bo xur ly su kién
thuong c6 nhiing han ché,vé nhiing tac vu co thé thuc hién duoc nham dam béo su
an toan cho cac thao. tactic dong dén AutoCAD va co s¢ dit liéu.

» (Khong néndyavao trinh tu cia cac su kién

Khi viét cac bo xir 1y su kién ta khong nén dua vao trinh ty xay ra ctia cac sy
ki¢nynhu theo minh suy nghi. Vi du: khi st dung 1énh OPEN, su kién
BeginCommand, BeginOpen, EndOpen va EndCommand s& déu duoc thuc
hién. Tuy nhién, chung c6 thé khong xay ra theo trat tuy d6. Trinh ty su kién
duy nhat co thé st dung mdt cach an toan la su kién Begin s€ xay ra trudc su
kién End tuong ung. Trong vi du trudc, su kién co thé duoc xay ra theo trinh
tu sau: BeginCommand — BeginOpen — EndCommand — EndOpen hodc
BeginCommand — EndCommand — BeginOpen — EndOpen.

* Khong nén dua vao trinh ty ctia cac thao tac xur ly

Néu ta xo4a dbi twong 1 va tiép theo 1a ddi twong 2, khong nén cho rang su
kién ObjectErased cho doi tugng 1 phat sinh trudce roi sau d6 cho doi tugng
2, vi thuc t€, ta c6 thé s€ nhan dugc su kién cua doi tuong 2 trudce.

» Khong nén dung cac ham tuong tac trong b xur 1y su kién
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Co géng thyc hién mot ham tuong tac trong bd xur Iy su kién cé thé dan dén
nhiéu ric rdi kha nghiém trong, vi AutoCAD c6 thé van tiép tuc thuc hién
mot cau 1énh ndo d6 vao thoi diém ma su kién bat dau. Vi vy, nén tranh st
dung cac phuong thuc doi hoi phai nhdp dir li€u, vi du nhu GetPoint,
GetEntity, GetKeyword. .. cling nhu cic thao tac chon d6i twong va phuong
thirc SendCommand trong bét cir bo xir 1y su kién nao.

Khong nén goi hdp thoai trong bo xur 1y su kién

Hop thoai dugc coi 1a ham tuong tac, cé thé can tré cac thao tac dang su
dung trong AutoCAD. Tuy nhién cac hdp thong bao hodc canh bao dugc coi
la khong c6 su tuong tac do d6 co thé sir dung mdt cach an toan.

Ta c6 thé ghi dit li€u vao co so dir li€u cua bat cir doi tugng nao ngoai tru
doi tugng phat sinh su kién.

Mot cach hién nhién 1a bat ctr d6i twong ndo lam phat sinh mot spkién dang
dugc xir Iy ¢6 thé van duge mo dé sir dung trong AutoGAD va ¢ac thao tac
van dang dugc tién hanh. Do d6 nén tranh viée‘ghi bat ctr théng tin nao cho
dbi tugng tir bd xur 1y su kién ctia chinh ddi tuong ' d6-"Tuy-nhién, ta van cé
thé doc thong tin mot cach an toan tir déitwong phat sinh su kién. Vi du: ta
c6 mot san nha dugc lat gach va da co by xur ly su kién dugce dinh kéem véi
duong bién san nha. Néu ta thay d6i kich thudc cla san nha thi bo xt 1y sy
kién s& tu dong cong hodc trir céc, viehgach dé phu kin dién tich san mai.
Bo xtt 1y sy kién s& van c6 thé doc dién tich méi cua dudng bién nhung nod
khong thé thay d6i dugc batctrthir gi trén bién do.

Khéng nén thuc hién bit cithao tie.ndo tir bd xir 1y sy kién ma s& lam phat
sinh chinh su kién d6.

Néu ta thyc hién cing"mot thao tac trong bo xir Iy sy kién ma s& 1am phat
sinh sy kién do thi S8tao ta-mot vong lap v6 han. Vi du nguoi dung khong
nén cd ging mo mét ban v& bén trong sy kién BeginOpen, néu khong
AutoCAD sg@ tlep tuc ) md thém nhiéu ban v& khac cho toi khi dat dén sd
luong banweé durge mo 16n nhat.

Luu y rfmg khQng c6 su kién nao dugc thuc hién khi AutoCAD dang hién
thihop. thoai Kiéu Modal',

3. Xtr'ly su' kién ¢ mirc irng dung

Céc sy kien & mic ung dung khong duy tri lién tuc trong AutoCAD VBA, tuc la
chiung khong dugc pheép hoat dong mot cach tw dong khi tai mot dy an VBA. Do
vy, cac su kién nay can dugc kich hoat ddi voi VBA va tat ca cac diéu khién
ActiveX Automation.

' Hop thoai kiéu Modal (Modal dialog): 12 dang hop thoai ma s& chan tit ca cac twong tac véi tat
ca cac hop thoai hién thi trudc nd & trong ciing moét ing dung. Chi nhitng hop thoai khac img dung
hodc nhitng hop thoai dugce goi tir ban than hop thoai modal madi co thé nhan duoc cac tuong tac tir
phia nguoi dung.
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Mot khi su kién & mirc ing dung duoc kich hoat, c6 rat nhi€u su kién ma ta c6 thé

su dung, bao gom:

Su kién

AppActivate

AppDeactivate

ARXLoaded
ARXUnloaded

BeginCommand

BeginTépDrop
BeginLISP
BeginModal

BeginOpen

BeginPlot

BeginQuit

BeginSave

EndCommand
EndLISP
EndModal

EndOpen

EndPlot
EndSave

LISPCancelled

NewDrawing

SysVarChanged
WindowChanged

WindowMovedOrResized

Tinh hudng

Goi dén ngay trudc khi ctra s6 chinh cua tGng dung dugc
kich hoat.

Goi dén trudc khi cira s6 chinh ctia tng dung dugc bo kich
hoat.

Goi dén khi mot tmg dung ObjectARX duoc tai vao.
Goi dén khi mot ung dung ObjectARX dugc.dé.ra.

Goi dén ngay sau mot cau 1énh dugc sa‘dung nhung trude
khi no6 hoan thanh.

Goi dén khi mot tép bi do ra khoidmg dung.

Goi dén ngay sau khi Auto@AD|nhan dwee’yéu cau tinh
bicu thirc LISP.

Goi dén ngay trudc khi modahdialog hién ra.

Goi dén ngay saukhi AutoCAD nhan yéu ciu mo mot tép
da co.

Goi dén ngay sau khi AutoCAD nhan dugc yéu cau in mot
ban ve.

Goi dén ngay trudeskhi mot phién lam viéc ciia AutoCAD
két thuc.

Goi dén ngay sau khi AutoCAD nhan dugc yéu cau luu
motban ve.

Goi'@én ngay sau khi mot cdu 1énh hoan thanh.
Goi dén khi hoan thanh tinh toan mot biéu thirc LISP.
Goi dén ngay sau khi hdp thoai bi dong.

Goi dén ngay sau khi AutoCAD két thuc mo mot ban vé da
co.

Goi dén ngay sau khi mét tai liéu duoc giri dén may in.
Goi dén ngay sau khi AutoCAD két thuc luu mot ban vé.

Goi dén ngay sau khi viéc tinh toan mot biéu thic LISP bi
dung lai.

Goi dén trudce khi tao ra mot ban v& méi.
Goi dén khi gia tri ciia mot bién hé thong bi thay ddi
Goi dén khi co su thay ddi cira s6 tng dung.

Goi gtén ngay sau khi cta s tng dung di dugc dich
chuyén hoac thay doéi kich thudc.
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3.1. Kich hoat sw kién & mirc (rng dung

Trude khi st dung sy kién ¢ mirc ing dung nguoi dung phai tao ra mét 16p moi va
khai bao mot doi tuong c6 kiéu 1a AcadApplication cung véi céc sy kién. Vi dy, gia
st c6 mot 16p moi duge tao ra goi la EventClasssModule, 16p moéi nay chtra céac
khai béo cua ing dung véi tir khod cia VBA 1a WithEvents.

PéE tao mot I6p mdi va khai bao ddi tugng Application véi cac su kién:

1 Trong VBA IDE, dé¢ thém mét 16p: Insert *ClassModule.

Chon 16p méi duoc tao trong cira sd Project

Déi tén clia 16p trong clra s6 Properties thanh EventClassModule

Mo cira s6 Code ctia 16p bang cach bdm phim F7 hoic Iwa chon: View *Code

n A W N

Trong cira s6 Code cua 16p thém dong Iénh sau:

Public WithEvents App As AcadApplication

Sau khi mot ddi tuong da duoc khai bao véi cac su Ki€n,no6.s¢ xuét hién trong hop
danh sach Object ctua 16p va nguoi dung cé théViét cac thu tuc su kién cho doi
tuong mai trong 16p. (Khi lya chon mdt doi tkgng méi trong hop Object, cac su
kién co hi¢u lyc doi véi doi tugng d6 déu cortrong hop danhrsach Procedure).

Tuy nhién, trude khi cac tha tuc dugc. thyc hién ta phai két ndi nhimg ddi tuong
dugc khai bao trong 16p voi d6i tugng Application, Dudi day la doan ma ma ta co
thé chén vao bat cir modun nao déshyuchién viée két ndi trén.

DéE két ndi doi tuong dudc khai'bao véi doi tirong Application

1 Trong cira s6 Code cia modun chinhythém dong 1énh sau trong phan khai bao:
Dim X as New EwentQlassMedule

2 Trong cung cira s6 d6 thém Vao thu tuc:

Sub InitializEventi)
Set X.App=),ThisDrawing.Application
End Sub

3 Trongphan mi cila modun chinh, thém 1oi goi thu tuc InitalizeApp
Call InitializEvents
Khi thi tue InitializEvents duoc thuc hién thi d6i tuong App trong 16p s& tro dén

mot doi tuong Application nhat dinh va bt ctr tha tuc sy kién ndo trong 16p s& chay
khi sy kién d6 xay ra.

Loi nhic tiép tuc khi mét ban vé dudc tha vao AutoCAD

Vi du nay chan lai qua trinh tai khi mot t€p da duoc keo va tha vao AutoCAD. Khi
do, s€ c6 hop thoai théng bao gom tén tép, cac nut Iénh Yes/No/Cancel cho phép
ngudi dung quyét dinh xem ¢ t1ep tuc tai tép d6 nira hay khong. Néu nguoi dung
1u:a chon thoat khoi thao tac, quyét dinh d6 s& dugc thyc hién nho viée tra vé thong
s6 Cancel cua su kién BeginFileDrop va tép d6 s& khong duoc tai.

Public WithEvents ACADApp As AcadApplication
Sub Example AcadApplication Events()
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Vi du nay kh&i tao bién toan cuc (ACADApp)
bién nay sé& dugc st dung d& chdn su kién AcadApplication
Chay thu tuc nay trudc tién!
Cé thé goi dugc Ung dung tu déi tuong ThisDocument,
nhung yéu cdu cé ban vé dang md
nén ban vé sé& duogc 14y dugc tu hé théng
Set ACADApp = GetObject(, "AutoCAD.Application")
End Sub

Private Sub ACADApp BeginTé&pDrop
(ByVal FileName As String, Cancel As Boolean)
’ Vi du nay chdn su kién BeginFileDrop cua uUng dung
’ Su kién nay duoc bdt ddu khi mét ban vé dugc kéo vao
AutoCAD.
pé bd&t diu cho vi du nay:
1) Phai chay vi du khéi tao trudc, trong vi.du nay bién
toan cuc 1a ACADApp da duoc lién két véi sft kiéndmnay
' 2) Kéo mbét tép ban vé AutoCAD vao chuong tkrinh AutoCAD
tu Windows Desktop hodc tu Windows Explorer
St dung bién "Cancel" dé& dung viéc tdi tép
va bién "TépName" d& théng bio choshgudil.dung
tép nao sdp duoc tha vao.
If MsgBox ("AutoCAD is about to load ""& FileName & vbCrLf
& "Do you want to continué ‘lboadingy,this file?",
vbYesNoCancel + vbQuestdon) <> vbYes Then
Cancel = True
End If
End Sub

4. Xu' ly su kién ¢ mur'e ban'vé

Cac su kién & muic ban v€ ludn duy tri lien tuc trong VBA ctia AutoCAD, nghia Ia
chung s€ duoc ty dong kichhoatkhi tdi mét dy &n VBA. Tuy nhién, chung khong
duoc kich hoat ddi voi batelr diéu Khién nao khac, chéng han nhu VB. Do d6 cac su
kién & mirc ban v& can dugc kich hoat dbi voi tit ca cac diéu khién ActiveX
Automation khac.

Mbi khi mot sy'kién & mirc ban v& duoc kich hoat, ta c6 nhiéu sy kién dé sir dung,
bao gom:

Su kién Tinh hudng

Activate Khi ctra s6 ban vé duge kich hoat

BeginClose Ngay trude khi mot ban vé dong lai

BeginCommand Ngay sau khi mot cau 1énh duogc st dung va trude khi
hoan thanh

BeginDoubleClick Sau khi nguoi dung nhan dap 1én mot ddi tugng trong
ban vé

BeginLISP Ngay sau khi AutoCAD nhan dugc yéu cau tinh mot
biéu thirc LISP

BeginPlot Ngay sau khi AutoCAD nhan dugc yéu cau in mot ban
ve
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BeginRightClick

BeginSave

BeginShortcutMenuCommand

BeginShortcutMenuDefault

BeginShortcutMenuEdit

BeginShortcutMenuGrip

BeginShortcutMenuOsnap

Deactivate
EndCommand
EndLISP

EndPlot

EndSave
EndShortcutMenu
LayoutSwitched
LISPCancelled
ObjectAdded
ObjectErased
ObjectModified
SelectionChanged

WindewChanged

WindowMovedOrResized

Sau khi nguoi ding nhap chudt phai 1én cira s6 ban vé

Ngay sau khi AutoCAD nhan duoc yéu cau luu mot
ban vé

Sau khi nguoi ding nhan chudt phai 1én ctra s6 ban vé
va trudc khi trinh don tat xuat hién ¢ dang Command

Sau khi nguoi ding nhan chudt phai 1én ctra s6 ban vé
va trudc khi trinh don tat xuat hién ¢ dang Default

Sau khi nguoi ding nhan chudt phai 1én ctra s6 ban vé
va trudc khi trinh don tat xuat hién ¢ dang Edit

Sau khi nguoi ding nhan chudt phai Jén ctra $6 ban vé
va trude khi trinh don tat xuat hiéné dang/Grip

Sau khi nguoi ding nhan chudt phai 1én ctrasd ban vé
va trude khi trinh don tat xuat hién'¢ dang Osnap

Khi cira s6 ban vé thoi kich hoat

Ngay sau khi cau 1énh hean thanh

Khi hoan thanh tinh tean biéu,thirc LISP

Sau khi mot ban'vé’dugeigiri dén may in

Khi AutoCAD hean thanh luu ban vé

Sawkhi trinh.don tat xut hién

Sau khi nguoi dung chuyén sang Layout khac
Khi viéc tinh toan biéu thirc LISP bi dumng lai
Khi mot d6i tuong duoc thém vao ban vé

Khi mot dbi twong bi xo4 khoi ban v&

Khi mot d6i tuong trong ban vé bj stra

Khi tap lya chon dau tién hién tai bi thay doi
Khi c6 su thay ddi d6i véi cira s6 ban vé
Ngay sau khi ctra s6 ban vé& dich chuyén hoic thay d6i
kich c&

4.1. Kich hoat sw kién trong cac méi triedng ngoai VBA

Trudce khi st dung su ki€n & mirc ban vé trong moi truong VB hodc cac mdi truong
khéc ngoai VBA, ta can tao ra mot 16p mdi va khai bao déi tuong véi kiéu la
AcadDocument cung v6i cac sy kién. Vi du: gid su da tao mét 16p méi co tén 1a
EventClassModule, 16p mdi nay chtra cac khai bao ctia tmg dung theo tir khoa

WithEvents ctia VBA.

Pé tao mot I6p méi va khai bao doi tugng Document véi cac su kién:
1 Trong VBA IDE, thém mot 16p: Insert » ClassModule.
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Chon 16p méi trong ctra s6 Project
D6i tén ctia 16p trong cira s6 Properties thanh EventClassModule
Mo cira s6 Code ctia 16p bang cach bAm phim F7 hodc chon: View * Code

nh A W N

Trong ctra s6 Code cua 16p thém dong 1énh sau:

Public WithEvents Doc As AcadDocument

Sau khi mot dbi tuong da dugc khai bao véi cac su ki€n, nd s€ xuét hién trong hop
danh sach Object ctia 16p va nguoi dung c6 thé viét cac thu tuc sy kién cho doi
tuong moi cua 16p (Khi lya chon mot doi tugng mai trong hdp Object, cac su kién
c6 hi¢u luc doi vai doi tugng do déu co trong hop danh sach Procedure).

Tuy nhién, trude khi cac tha tuc dugc thyc hién ta phai két ndidhimg déi tuong

dugc khai bao trong 16p véi ddi tuong Document. Du¢i day 1a doan méma ta co thé
chén vao bat cr médun nao dé thuc hién viée két ndi trén:

Két ndi doi tugng du'dc khai bao véi doi twogng Document

1 Trong cira s6 Code ciia modun chinh, thém dong 1énh) saustrong phan cac khai
bao:
Dim X as New EventClassModule

2 Trong cung ctra s6 d6 thém vao thi tuc:

Sub InitializEvent ()
Set X.Doc= ThisDrawing
End Sub

3 Trong phan mi ciia modun chinhjthém 18 goi thi tuc InitalizeApp
Call InitializeEvents
Khi thu tuc InitializéEvents$'duocythuc hién thi dbi twong Doc trong 16p s& tro dén

mot ddi tuong Document nhat'dinh va bat cu thi tuc su kién nao trong 16p s& chay
khi sy kién d6 xay ra.

4.2. Lap trinh trong cac méi trwwéo'ng khac VBA

Khi sy kiéne¢ muc ban v& da dugc cho phép, ta s& tim dugc bién cua 16p Doc c6
trongthop .danhisach cua ctra s6 mi chuong trinh cua ClassModule. Chon 16p Doc
va'liét kédanh.sach cac sy kién sin c6 s& xudt hién trong hop danh sach Procedure.
Chi can chon su kién mudn viét xir 1y, khung xur Iy s€ dugc tu dong tao ra.

4.3. Lap trinh trong méi trwo'ng VBA

Nhu da dé cap O trén trong phén trén, cac su kién & mic ban v€ da dugc ty dong
cho phép khi du an VBA duoc tai vao. bé viét xu Iy su kién cho céac su kién nay
trong VBA, can lya chon AcadDocument tir hop danh séch trong ctra s6 Code. Cac
su kién c6 san trong ban vé& sé& xuét hién trong hop danh sach Procedure. Chi can lya
chon sy kién mudn xu 1y, khung xur Iy s€ dugc tu dong tao ra.

Chu ¥ rang cac xir 1y su kién gidi thiéu & ddy ap dung cho ban v& hién tai dang duoc
kich hoat. Bé viét xtr 1y sy kién cho mdt ban v€ nhat dinh, trude hét thuc hién cac
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budc da néu trong phan “Kich hoat su kién trong cdc méi trrong ngodi VBA ” trang
209, céac thu tuc do s€ cho phép ta lam viéc vdi ban vé cu thé.

Cap nhat trinh don tit véi cac su kién BeginShortcutMenuDefault va
EndShortcutMenu

Vi du nay st dung bd xtr ly su kién cho sy ki¢n BeginShortcutMenuDefault dé thém
chi myuc “OpenDWG” ngay tur trude cho trinh don tat. Sau d6 xwr Iy su kién cho
EndShortcutMenu s€ xo0d chi muc thém vao dé né khong dugc luu lién tuc trong
dinh dang trinh don cua nguoi dung.
Private Sub AcadDocument BeginShortcutMenuDefault
(ShortcutMenu As AutoCAD.IAcadPopupMenu)
On Error Resume Next
’ Thém chi muc cho trinh don tit
Dim newMenultem As AcadPopupMenultem
Dim openMacro As String
openMacro = Chr(27) + Chr(27) + Chr(95) +{ "open" + Chr(32)
Set newMenultem = ShortcutMenu.AddMenultem
(0, Chr(Asc("&")) _
+ "OpenDWG", openMacro)
End Sub

Private Sub AcadDocument EndShortcutMenu
(ShortcutMenu As AutoCAD.IAcadRopupMenu)
On Error Resume Next
ShortcutMenu.Item ("OpenDWG") .Delete

End Sub

5. Xir ly su kién ¢ mirc'doi tugng

Céc sy kién ¢ mirc d6i twong’khong thuong truc trong AutoCAD VBA. C6 nghia 1a
chung s€ khong tuy hoat dongikhi mét du an VBA dugc tai vao. Mot sy kién & muc
d6i tugng phai dugc ¢ho phéprddi voi VBA va tit ca cac diéu khién ActiveX
Automation khac.

Moi khi mot suKiény mirc doi tugng duogc cho phép, chi c6 mot su kién sau c6 thé
st dung:

Su kién Tinh huodng

Modified Khi ddi tuong trong ban v& bi stra dbi

5.1. Kich hoat sw kién & mirc déi twong

Trude khi c6 thé sir dung ddi tugng & mirc sy kién, ta can tao ra mot module 16p
mdi va khai bao doi twong véi kicu 1a AcadObject cung voi cac su kién. Vi du: gia
su da tao mot mo-dun 16p mai co tén la EventClassModule. M6-dun nay chtra cac
khai bao cua ting dung theo tir khoa WithEvents cua VBA.

Tao mot mo-dun I6p méi va khai bao mot doi tugng Circle véi cac su kién:

1 Trong VBA IDE, thém mt mo-dun 16p: chon menu Insert * ClassModule.

2 Chon mé-dun 16p mdi trong cira s6 Project
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3 Ddi tén cua 10p trong cira s6 Properties thanh EventClassModule

M¢ clra s6 Code cua 16p bang cach ding phim tat F7 hodc bang cach lya chon
menu View * Code

5 Trong cira s6 Code cuia 16p thém dong 1énh sau:

Public WithEvents Object As AcadCircle

Sau khi mot dbi tuong da dugc khai bao véi cac su ki€n, nd s€ xuét hién trong hop
danh sach Object trong mo-dun 16p va nguoi dung cé thé viét cac thu tuc sy kién
cho dbi twong méi trong mo-dun 16p (Khi lya chon mét dbi twong méi trong hop
Object, cac sy kién c6 hiéu luc ddi voi dbi tugng d6 déu co trong hop danh sach
Procedure).

Tuy nhién, trudc khi céc thu tuc dugc thyc hién ta phai két noi nhitng doi tuong
duoc khai bao trong mo-dun 16p voi doi tugng Circle. Duéi day 1a doan ma ma ta
¢ thé chén vao bat cir mo-dun nao dé thuc hién viéc két noi trén.

Két noi doi tugng da dugc khai bao vadi doi tugng Automation

1 Trong ctra s6 Code ciia mo-dun chinh, thém dong Iénh'sau trong phan céc khai
bao:
Dim x as New EventClassModule

2 Trong cung ctra s6 do, tao mot duongutron'co tén 1a “MyCircle” va khoi tao no
V01 cac su kién:
Sub InitializeEvents|()
Dim MyCircle As AcadCizcle
Dim centerPoint (0 To 2) As Double
Dim radius As Double
centerPoint (0) = 0%u centerPoint(l) = O#: centerPoint(2) = O#
radius = 5#
Set MyCircle =
ThisDrawing.ModelSpace.AddCircle (centerPoint, radius)
Set X.Obje€t, = MyCircle
End Sub

3 Trongphan mécuamod-dun chinh, thém 1i goi thi tuc InitalizeApp:
Call (InitializEvents

Khi thistuciInitializEvents duoc thuc hién thi d6i tuong Circle trong mo-dun 16p s&
tro dén mat doi tuong Circle da dugc tao va bat cu thu tuc sy kién nao trong mo-
dun 16p sé'chay khi su kién do xay ra.

CHU Y Khi Iap trinh trong VBA, can phai cung cdp xt ly su’ kién Modified cho té“,t ca cac
d6i tugng dudc cho phép hiéu chinh. Néu khéng dugc xur ly, chuang trinh cd thé bi ngdt
khong theo mong mudn.

Hién thi dién tich ctia dudng da tuyén kin mdi khi n6 dugc cap nhat

Vi dy nay tao ra mot QHéyng dg tuyén co bé day cﬁng vo1 cac su kién. 7BC) X}”I 1y su
kién cho dudng da tuy€n s€ thé hién dién tich mé1 moi khi né bi thay ‘d()i. bé goi su
kién nay chi can thay doi kich c& cua nd trong AutoCAD va luu y rang, phai chay
thu tuc CreatePlineWithEvents trudc khi xur 1y sy kién dugc kich hoat.
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Public WithEvents PLine As AcadLWPolyline

Sub CreatePLineWithEvents ()
" Vi du nay sé& tao ra dudong light weight polyline
Dim points (0 To 9) As Double

points(0) = 1: points(l) =1
points(2) = 1: points(3) = 2
points(4) = 2: points(5) = 2
points (6) = 3: points(7) = 3
points(8) = 3: points(9) = 2

Set PLine = ThisDrawing.ModelSpace.
AddLightWeightPolyline (points)
PLine.Closed = True
ThisDrawing.Application.ZoomAll
End Sub

Private Sub PLine Modified (ByVal pObject As AutoCAD.IAcadObject)
’ Su kién nay duoc goi khi dudng polyline bi thay ddi kichyptfhusdc
’ Néu dudng polyline bi xod thi su kién modified Van dugd goi ra nén
' cb6 thé s dung bdy 16i d& tranh doc dit 1liéu tu déintudng da bi xoa
On Error GoTo ERRORHANDLER
MsgBox "The area of " & pObject.ObjectName & "“dis: "& pObject.Area
Exit Sub

ERRORHANDLER:
MsgBox Err.Description

End Sub
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LAM VIEC TRONG KHONG
GIAN BA CHIEU

Vit thé 3 chiéu (3D) thuong duoc biéu dién bai cac
ban v& gdm cac hinh chiéu ctia n6 trén cac mit phang
(2D). Méac du phuong phap phac hoa trén dugc su
dung réat rong rai trong cac nganh k¥ thuat va kién
truc, nhung n6 bi han ché & chd: ban v& 2D phai moé
ta vat thé khong gian va phai thé hién dugc mot cach
tryc quan. Hon nira, vi cac hinh chiéu dugc tao ra
doc 1ap nén kha ning 16i va gdy nham l4n 1a rat 16n.
Vi vay, ta ¢ thé tao ra hinh 3D thét thay vi thé hién
n6 bang cac hinh 2D. C6 thé st dung cac cong cu
cta AutoCAD dé tao ra cac hinh 3D mot cach chi tiét
va giébng nhu that, hon nita ta c6 thé thao tac voi

chung theo nhiéu cach khac nhau.

{1 per strap)

Gutter Strap 14-w§w1;§1|33
{6T801)(38 0/c) /L [} (2 per strap)
Blind Rivet 3"

Closure
Trim

Eave Gutter

14 X 1"3D8 Fave Strut
w Swoish

(6"0/c) Wall Pnl.

Trong chwong nay 8

Xac dinh toa do ba chiéu

Pinh nghia hé toa do
ngudi dung

= Chuyén truc toa dd

» Tao doi tugng ba chiéu

* Hiéu chinh trong khong
gian ba chiéu

= Hiéu chinh vat thé khéi
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1. Xac dinh toa do ba chiéu

Viéce xéc dinh toa d 3D ciing giéng nhu trong h¢ toa d§ 2D, chi thém thanh phﬁn
theo huéng thr 3, truc Z. Khi v& trong 3D, can xéac dinh duoc cac gia tri toa do theo
cac truc X,Y va Z trong h¢ toa do chung (WCS) ciing nhu trong hé toa dd nguoi
dung (UCS). Hinh v& dudi day mo ta cac truc X, Y, Z cua hé truc WCS:

/ Gbc toa @6 UCS

Biéu tuong UCS

-X

1.1. Quy tac ban tay phai

Quy t'flc‘bén tay phai xac dinh chié}l duong,cua truc Z/khi da biét hudng cua truc X
va Y, dong thoi cling xac dinh chiéw'quay dueng xung quanh cac truc trong khong
gian 3D.

r

Dé xéac dinheehiéu dwong cua cac truc X, Y, Z, dat ban tay phai théng, cac ngon tay
huéng, thang 1én trén sao cho mu ban tay hudng vé phia man hinh, ngén cai hudng
sang ngang,'mgon tro chi huéng thing dimg 1én trén va ngén giira gap theo hudng
vuongygoc voi long ban tay, khi d6 hudng chi cia ngdn cai s€ trung voi hudng
duong cua truc X, hudng cua cac ngdn trod trung voi huong duong cua truc Y, va
huéng chi ctia ngodn gitra 1a hudng duong cia truc Z. Bé xac dinh chiéu quay duong
quanh céc truc toa d§ dat ngdn cai trung theo hudéng duong cua h¢ tryc toa dd, gap
cac ngon tay con lai hudng vao long ban tay thi hudng gap céc ngon tay trung véi
chiéu quay duong quanh tryc toa do do.

1.2.Nhaptoado X, Y, Z

Nhép toa dd trong hé truc toa d@ WCS 3D tuong tu nhu nhap toa do trong hé truc
toa d0 WCS 2D, nhung can chi ra toa dd Z bén canh toa do X, Y. Ciing nhu hé truc
toa d6 2D, mot bién duge st dung dé chuyén cac toa do vao trong cac phuong thuc
hay thugc tinh trong ActiveX cting nhu dé nhép vao mot toa do.
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Poan chuong trinh con dudi day, truée hét s& tao ra mot duong da tuyén nét manh
2D v6i 3 dinh, sau d6 sé& tao duong da tuyén 3D véi 3 dinh. Chu y rang chiéu dai
clia mang chira cac dinh d6 s& tang 1én dé chira thém toa do Z cia dudng da tuyén
3D. Chuong trinh nay két thic boi viée xuét ra toa do cac dinh ctia duong da tuyén
2D va 3D bang thong béo.

Pinh nghia va truy van toa do cua dudng da tuyén 2D va 3D

Vi du nay sé tao ra 2 duong da tuyén, trong d6 c6 mot dudong 3D. Puong dau tién 1a
da tuyén 2D va duong thir hai s& 1a 3D. Vi du nay ciing s& truy véan toa do ctia
ching va hién thi trén cic thong bao.
Sub Ch8 Polyline 2D 3D()

Dim pline2DObj As AcadLWPolyline

Dim pline3DObj As AcadPolyline

Dim points2D(0 To 5) As Double
Dim points3D(0 To 8) As Double

’ binh nghia dinh polyline 2D

points2D(0) = 1: points2D(1l) = 1
points2D(2) = 1l: points2D(3) = 2
points2D(4) = 2: points2D(5) = 2

’ binh nghia dinh polyline 3D

points3D(0) = 1: points3D(1) 1l points3D(2) = 0
points3D(3) = 2: points3DA4) = 1o points3D(5) = 0
points3D(6) = 2: points3D(7) 2: points3D(8) = 0

" Tao polyline 2D

Set pline2DOb]j =
ThisDrawing.ModelSpace.AddLightWeightPolyline (points2D)
pline2DObj.Color =_acRed

pline2D0Obj .Update

" Tao polyline 3D

Set pline3DObJjy = ThisDrawing.ModelSpace.AddPolyline (points3D)
pline3DObj.Color== acBlue

pline3DObjaUpdate

! Ly cdc boea d6 dinh cthia cac polyline
Dim get2Dpts As Variant

Dimy, getB3Dpts As Variant

get2Dpts, = pline2DObj.Coordinates
get3Dpts = pline3DObj.Coordinates

’ Hién thi toa do

MsgBox ("2D polyline (red): " & vbCrLf & _
get2Dpts(0) & ", " & get2Dpts(l) & vbCrLf &
get2Dpts(2) & ", " & get2Dpts(3) & vbCrLf &
get2Dpts(4) & ", " & get2Dpts(5))

MsgBox ("3D polyline (blue): " & vbCrLf & _
get3Dpts(0) & ", " & get3Dpts(l) & ", " & _
get3Dpts (2) & vbCrLf &
get3Dpts(3) & ", " & get3Dpts(4) & ", " & _
get3Dpts (5) & vbCrLf &
get3Dpts(6) & ", " & get3Dpts(7) & ", " & _
get3Dpts(8))

End Sub
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2. Pinh nghia hé toa do6 ngudi dung

Dinh nghia mot d6i tuong hé toa do nguoi ding (UCS) bao gdm thay doi vi tri ctia
gbc toa do (0,0,0) va thay d6i hudng ctia mat phang XY va truc Z. H¢ toa d§ nguoi
dung co thé dat & mot vi tri va theo mot huéng bat ky nao d6 trong khong gian 3D,
¢6 thé duge dinh nghia, luu lai va st dung véi s luong tuy vao nhu cau sir dung
ctia nguoi dung. Néu co nhiéu cong nhin duoc kich hoat thi chiing ding chung mot
hé truc toa do.

Néu vé& nhiéu trong khong gian 3D thi ta nén dinh nghia san mot sd hé truc toa do,
moi h¢ truc toa dd cé goc va hudng cac truc toa do khac nhau, tuy theo yéu cau cu
thé.

Pé chi ra gdc toa dd va hudng ciia hé truc toa do nguoi dung, ta‘ean hién thi biéu
tuong cua UCS tai géc cua hé toa do do béng cach str dung thudc tinh
UCSIconAtOrigin (xem thude tinh UCSIconOn) va dé khong hién thi bidu ttong tai
gbc toa d9, né dugc hién thi tai toa d6 WCS duoc dinh'nghia boi bién hé thong
UCSORG.

Céc hé truc toa do nguoi dung rat hitu ich trong khéng gian3D. Ta s& dé dang sap
xép cac hé toa do thang hang véi cac khdi hinhdioe da'ed hon 4 phai tim ra do dich
chuyén chinh x4c ctia mot diém trong khong gian 3D.

=\ _ =P
O @ Er””

Hé truc thi' nhat Hé truc th(r 2 M0 hinh véi 2 hé truc toa do

@6,thé.dinh,nghia hé truc toa d6 méi trong khong gian in ciing nhu trong khong
gian'mo hinh, tuy nhién, cac h¢ truc nguoi dung trong khong gian in chi dugc thao
tac thueong. AutoCAD luu gitr dugc 10 h¢ truc toa do sau cung, ma dugc tao ra
trong khong gian md hinh va trong khong gian in.

Ha truc toa 46 méi duoc tao bang phuong thirc Add. Phuong thirc nay yéu cau 4 gia
tri dau vao, bao gom: toa do cua di€m goc ; toa do trén truc X, truc Y ; tén cua hé
truc toa do.

Tat ca cac toa do cua cac d6i tugng ActiveX Automation ctia AutoCAD déu nhap
vao tur h¢ toa do chung (WCS). Phuong thuc GetUCSMatrix dugc dung dé tinh ma
tran bién d6i ctia mot hé truc UCS bat ky. Dung ma tran nay dé tim toa do tuong
duong trong WCS.

218 | Chuong 8: Lam viéc trong khong gian ba chiéu



Str dung thudc tinh ActiveUCS trong ddi tugng Document dé kich hoat mot hé
toa d6 UCS. Néu hé truc UCS dang sur dung bi thay ddi thi dbi tugng UCS méi cin
duogc khoi dong lai nhu hé toa d6 UCS hién hanh dé nhimg thay d6i duoc xuit hién.
Heé truc UCS hién hanh duoc thiét lap lai béng cach str dung mét 14n nita thudc tinh
ActiveUCS véi ddi tuong UCS duogc cap nhat.

Vi du tao mot hé toa do UCS mdi, kich hoat va chuyén toa dd ciia mdt diém sang
hé toa do UCS nay.

Thu tuc dudi day s€ tao mot hé truc toa do mai va kich hoat. Sau d6 yéu cau nguoi
dung chon mot diém trong ban v€ va tra vé toa do cua diém do trong ca hé truc UCS
va hé truc WCS.

Sub Ch8 NewUCS ()
' Pinh nghia céic bién cdn diung
Dim ucsObj As AcadUCS
Dim origin(0 To 2) As Double
Dim xAxisPnt (0 To 2) As Double
Dim yAxisPnt (0 To 2) As Double

' Gan gbc toa dd cho hé truc UCS

origin(0) = 4: origin(l) = 5: ordgin(2)h = 3
xAxisPnt (0) = 5: xAxisPnt(l) = 5: xAxisPnt (2) = 3
yAxisPnt (0) = 4: yAxisPnt(l)s= 6: yAxisPnt (2) = 3

’ Thém hé truc UCS vao tap déi tueng UserCoordinatesSystems
Set ucsObj = ThisDrawing.UserCoordimateSystems.
Add (origin, xAxdsPnt,{yAxisPnt, "New UCS")

’ Thé& hién bidu tuong UGS
ThisDrawing.ActiveViewporthUCSIconAtOrigin = True
ThisDrawing.ActiveWiewport{UCSIconOn = True

’ Chuyén héltpuwe UES mdi thanh hé truc hién thoi

ThisDrawing.ActiveUCS = ucsObj

MsgBox "Thepcurrent UCS is : " & ThisDrawing.ActiveUCS.Name
& aCrLE & " Pick a point in the drawing."

f.Tim toapdd frong hé truc WCS va UCS clia mét diém

Dim™WCSPnt As Variant

Dim UCSPnt As Variant

WCSPnt = ThisDrawing.Utility.GetPoint(, "Enter a point: ")

UCsPnt & ThisDrawing.Utility.TranslateCoordinates
(WCSPnt, acWorld, acUCS, False)

MsgBox "The WCS coordinates are: " & WCSPnt(0) & ", "
& WCSPnt(1l) & ", " & WCSPnt(2) & vbCrLf &
"The UCS coordinates are: " & UCSPnt(0) & ", " _
& UCSPnt(l) & ", " & UCSPnt(2)
End Sub

3. Chuyén truc toa do

Phuong thirc TranslateCoordinates s& chuyén mot diém hodc mot vécto tir hé toa do
nay sang h¢ toa d¢ khac. Mot dbi s6 kiéu point, goi 1a OriginalPoint (dlem goc) co
thé duoc hiéu nhu 1a mot dlem 3D hoac 1a mot vécto chuyen vi 3D. Pbi s6 nay co
thé duoc phan biét boi dbi sb kiéu Boolean va Disp. Néu dbi sb Disp duogc gan
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bang True thi d6i s6 OriginalPoint dwoc xem nhu 1a véc to chuyén vi, nguoc
lai thi duoc coi nhu 12 mot diém. Hai ddi sd nita nhdm xac dinh xem
OriginalPoint thudc hé truc toa d6 nio va né sé duoc chuyén sang hé toa do
nao. Cac h¢ truc toa d6 dudi day cia AutoCAD co thé duoc xac dinh tir cac ddi sd
Fromva To:

WCS

World Coordinate System (WCS) - h¢ truc toa d§ tham chiéu. T4t ca cac hé
truc toa d6 khac déu dugc dinh nghia thong qua hé truc nay vi ddy 1a hé truc
khong thay doi. Tt ca cac gia tri dugc tinh thong qua WCS 1a 6n dinh du ¢6
su thay doi cac hé truc toa do khac. Tat ca cac diém st dung trong cac
phuong thuc va thugc tinh cia ActiveX déu duogc biéu dién trong h¢ truc
WCS ngoai trir khi ¢6 nhitng trudng hop khac duoc chi 1o:

UCS

User Coordinate System (UCS) - hé truc toa do lam vi¢eaNguoi/dung tao ra
hé truc UCS dé tao thuén lgi cho cac thao tac™véi ban vé. Tat ca cac diém
dugc chuyén vao dong 1énh ciia AutoCAD¢bao gém ca'nhimg diém tra vé
tor cac ham AutoLISP va cidc ham md«0ng, la nhirng diém trong hé truc
UCS hién tai (trir khi ngudi dung thém'wao phfa, truée dau * ¢ dau nhac
dong 1€nh). Néu muén ung dung gtri, toa do diémtheo hé truc WCS, OCS,
DCS dén dong 1énh ctua AutoCAB; triréc hét phai chuyén toa do vé hé truc
toa dd UCS bang cach goi phifong thite TranslateCoordinates.

OCS

Object Coordinate System (OCS) -'gia tri toa do dugc xac dinh trong cac
phuong thirc va thudc tinh cho @éi twong Polyline va LightweightPolyline,
déu dugc biéu dién trong, hé toa do nay, tuong ddi so véi dbi tuong. Nhiing
diém nay thudng duoge chuyén sang hé toa d0 WCS, hé toa do0 UCS hi¢n tai
hoac hé toa do ' DCSyhig¢n tai, tuy theo muc dich st dung cta ddi tuong.
Nguoc lai, cée diém trong h¢ toa Ao WCS, UCS hay DCS phai dugc chuyén
vé hé trug’OCS trudce khi ghi vao co s¢ dir licu bfing chinh cac thudc tinh do.
Xem thémy, tai'liéu “ActiveX and VBA Reference” dé tim hiéu thém vé cac
phueng thirc va thudc tinh dugc sir dung trong hé truc toa do nay.

Khi chuyén toa do sang hé OCS hodc nguoc lai, cn dua vao véc to phéap
tuyén™ ¢ho hé truc OCS trong ddi sé cubi cung cia ham
TranslateCoordinates.

DCS

Display Coordinate System (DCS) - hé truc toa do ma cac dbi tugng s€ duoc
bién doi trude khi chung duogc hién thi. Goc ciia DCS 1a diém duogc luu
trong bién h¢ thong TARGET cua AutoCAD va truc Z cda hé tryc nay la
huong quan sat. Noi cach khac, khung nhin luén la mat phang quan sat cua

' Véc to phép tuyén (Normal vector): véc to phap tuyén don vi trong hé toa d6 WCS, ding dé dinh
nghia truc toa do z cho hé toa d6 OCS
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h@ truc DCS. Cac toa d(f)ﬂ nay co thé dugc st dung dé xac dinh xem nhiing
doi tugng nao sé dugce hién thi trong AutoCAD.

= PSDCS

Paper Space DCS (PSDCS) - h¢ truc toa dd nay chi c6 thé duoc bién d6i tir
hé truc DCS hodc sang hé truc DCS trong khung nhin cua khong gian mo
hinh hién hanh. Thuc chit ddy 1a sy bién d6i 2D, trong d6 toa 46 X va Y
luén duogc nhan ty 1€ va tinh tién néu ddi s6 Disp 1a True, con toa do Z
chi dugc nhan ty 1 nhung khong bao gid tinh tién. Do d6, toa d6 Z c6 thé
duoc dung dé tim hé sd phong dai gitra hai hé truc toa d6. H¢ truc PSDCS
chi c6 thé dugc bién doi trong khung nhin cua khong gian mo hinh hién tai.
Néu d6i s6 from 1a PSDCS thi ddi s6 to s& 1a DCS va ngug€ lai.

Bién doi toa do tir hé truc OCS sang hé truc WCS

Vi du sau déy s& tao ra dbi tuong Polyline trong khong giafi mé hinh. Dinhthtr nhat
cua da tuyén s& dugc biéu dién theo toa d¢ trong ca hé truc/OCSva, WCS. Qua trinh
bién dbi nguoc tir OCS sang WCS can phai nhap vécto phap.tuyén cua hé truc OCS
vao dbi sb cudi cung trong phuong thirc Translate@oordinates.
Sub Ch8 TranslateCoordinates|()

' Tao mbét polyline trong khéng gianymdé hinh.

Dim plineObj As AcadPolyline

Dim points (0 To 14) As Double
’ G&n céac dinh cho polyline

points (0) = 1: points(h) = L: points(2) 0
points (3) 1: pointws(4) =2: points(5) = 0
points (6) = 2: poinbs(7) = 2:ppoints(8) = 0
points(9) = 3: points(10)y= 2: points(ll) = 0
points(12) = 4: points(13) = 4: points(l4) = 0

' Tao dbi tuohg ‘lightiweight Polyline trong khéng gian mé hinh
Set plineObj # ThisbDrawing.ModelSpace.AddPolyline (points)

! Tim toa d6 % va Y ‘ctia dinh ddu tién clhia dudng polyline

Dim firstVertex®As Variant

firstVertex = plineObj.Coordinate (0)

' Tim toa donz cua dudng polyline st dung thudc tinh

Elevation

firstVertex (2) = plineObj.Elevation

"WIrhay-/ddéi véc to phép cho polyline dé thdy su sai khéac
" gita hai hé toa db

Dim plineNormal (0 To 2) As Double

plineNormal (0) = O#

plineNormal (1) = 1#

plineNormal (2) 24

plineObj.Normal = plineNormal

’ Chuyén toa d6 ti hé& truc OCS sang WCS

Dim coordinateWCS As Variant

coordinateWCS = ThisDrawing.Utility.TranslateCoordinates _
(firstVertex, acOCS, acWorld, False, plineNormal)

’ Bidu dié&n toa dd cua diém
MsgBox "The first vertex has the following coordinates:"
& vbCrLf & "OCS: " & firstVertex(0) & ", " &
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firstVertex(l) & ", " & firstVertex(2) & vbCrLf &
"WCS: " & coordinateWCS(0) & ", " &
coordinateWCS (1) & ", " & coordinateWCS (2)

End Sub

4. Tao doi tucgng ba chiéu

AutoCAD hd tro ba kiéu mo hinh khong gian: mé hinh khung day, ludi va khoi.
Moi loai c6 céch tao va hi€u chinh riéng.

A

Khung day Ludi bé. mat Khoi

Mo hinh khung day: 1a dang mo ta caesddi tiiong khong gian dudi dang khung.
Trong md hinh nay, cac ddi tuongkhong cé cde mit ma chi gdm cac diém, cac
duong thang va cac dudng cong thé -hin’cic canh cua vat thé. C6 thé tao md hinh
khung ddy bang cach bb tri cac déi twong,2D ¢ bat cur dau trong khong gian 3D.
AutoCAD ciing cung cip mot so ddi tuong khung day 3D nhu duong da tuyén 3D.
Vi mbi d6i tuong duogc tao thanh bdi m@hinh khung day can duoc v& va bd tri mot
cach doc 1ap nén loaiumd hinh ndy doi khi rat ton thoi gian dé mé ta.

Mo hinh luéi bé mat: phiréstap,hon mé hinh khung day ¢ chd né phai dinh nghia
khong chi cac canh, ma ca bé mit cua ddi tugng. MO hinh hod bé mit trong
AutoCAD xac dinh cae,mit'bang cach str dung mot ludi da giac. Do cac mit cua
ludi 1a phang nén ludichi'cé thé xap xi duoc cac dudng cong cua bé mat.

Mo hinh khéi : 14 leai mo hinh 3D sir dung dé nhat. V&i mo hinh khdi trong
Auto€AD, ta 06 thé tao ra cac hinh 3D co ban nhu : hop, hinh nén, tru tron, hinh
¢auy hinpném,.. Sau do, dé tao ra cac hinh khdi khéc phtrc tap hon, ta co thé két
hop, eat bd, hoac xac dinh giao cit cua cac khdi. Ta cling co thé tao ra khoi bfmg
cach quétmot hinh phang quanh mot truc nao d6 hodc quét theo mot dudng nao do.
Vé&i AutoCAD Designer, ta c¢6 thé dinh nghia cac khéi theo cac thong s6 va mdi lién
hé gitra mo hinh 3D va hinh chiéu 2D dugc tao ra tir khdi 3D d6.

CANH BAO! Mdi loai md hinh st dung phuang phap khdc nhau dé xay dung md hinh 3D,
phuang thirc hiéu chinh d6i tugng ciing khac nhau trong cach tac dong dén cac loai mo
hinh khac nhau, do vay khong nén st dung lan 10n cac phuong thdc mo6 hinh hda. Ta co
thé& bién ddi tir dang khdi sang dang mat va tir dang mat sang dang khung day. Tuy nhién,
ta khdng thé bién ddi tir dang khung day sang dang mét va tir dang mat sang dang khdi.
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4.1. Tao khung day

Trong AutoCAD, c6 thé tao mé hinh khung day ’b:‘ing cach bd tri cac dbi tuong 2D
¢ bat cur vi tri nao trong khong gian 3D. C6 thé bo tri theo mdt s6 phuong phép sau:

»  Tao dbi tuong b?mg cach nhap diém 3D, bao gém cc toa d0 X, Y va Z dé
dinh vi diem.

* bat mat phang v& mic dinh (mat phang XY) cho mit phang du dinh v& ddi
tugng bang cach dinh nghia mot hé truc toa dd ngudi dung (UCS).

= Di chuyén dbi tugng da duogc tao ra tir trude theo hudng thich hop trong
khong gian 3D.

Ngoai ra ¢ thé tao mot s6 ddi twong khung day nhu duong da tugén trong khong
gian 3D. Sir dung phuong thirc Add3DPoly dé tao dbi tuong 3DPolyline. Hinh vé
dudi mo ta mot vi du img dung mé hinh hod 3D bang cach két hop cac da tuyén 3D
va céc biéu twong 2D duogc dit trong khong gian 3D.

4.2. Tao lwéi bé mat

Mot ludi da gidc(d6i tuong PolygonMesh) thé hién bé mit ciia mot vat thé bang
cac mit phang./Mat'do [w6i hay s6 mat dugc xdc dinh boi ma trén c6 MxN dinh,
tuong tunhu mot ludgi bao gom cac cdt va cac hang. M va N theo thi ty 1a chi sb
cotva chifso hang clia mot dinh bét ky cua ludi. Ludi c6 thé tao ca trong khong gian
2D va 3D nhung chu yéu duoc sir dung trong 3D.

Str dung m6 hinh ludi néu nhu khong can chi tiét vé mot s6 thude tinh vat Iy (nhu
khéi luong, trong lugng, trong tam cua vat thé...) nhung lai can kha nang che khuét,
t6 bong va tao vo ngoai, 1a nhitng tinh chat ma mé hinh khung day khong thé hién
duogc. Ngoai ra, mo hinh ludi bé mat cling rat hitu ich dé tao ra cac hinh khong
thong thuong, vi du nhu mo hinh 3D cua vung nui.

Mot 6 ludi c6 thé khép kin hodc khong khép kin (md). O ludi 1a mé theo mot hudng
nao doé néu canh dau va canh cuoi cia ludi theo hudng doé khong trung nhau nhu mo
ta ¢ hinh v€ dudi day:
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M mé M dong
N dong N dong

Dé tao ludi chit nhat sir dung phuong thirc Add3Pmesh . Phuong thirc nay can 3
tham sb dau vao: s6 dinh theo huéng MIES cot), s6 dinh theo hudng N (sd hang) va
mot mang kiéu variant dé Iwu toa do cac/dinh cua ludi. Khi mot dbi tugng
PolygonMesh dugc tao ra, st dung thudc tinh Mclose va Nclose dé khép kin ludi.

Vi du tao ludi da giac

Vidu n{ly s€ tao m@t luc’rj daygiac kich thude 4x4. Hudng cia khlmg nhin hién tai s¢€
dugc dieu chinh dé e¢o thé nhin dugc ludi trong khong gian 3D dé dang hon.

Sub Ch8 Create3DMeshy()
Dim meshQbj“As AcadPolygonMesh
Dim mSize,, nSize, Count As Integer
Dim points{0 To 47) As Double
’ %tao mang chtta cac diém

points(0) = 0: points (1) 0: points(2) = 0

points(3) = 2: points(4) = 0: points(5) =1

points (6) = 4: points(7) = 0: points(8) = 0

points(9) = 6: points(10) = 0: points(ll) =1
points (12) 0: points(13) = 2: points(14) 0
points (15) = 2: points(l6) = 2: points(l7) =1
points (18) = 4: points(19) = 2: points(20) = 0
points (21) = 6: points(22) = 2: points(23) =1
points (24) = 0: points(25) = 4: points(26) = 0
points(27) = 2: points(28) = 4: points(29) =1
points (30) = 4: points(31l) = 4: points(32) = 0
points (33) = 6: points(34) = 4: points(35) = 0
points (36) = 0: points(37) = 6: points(38) = 0
points(39) = 2: points (40) 6: points(41) = 1
points (42) = 4: points(43) = 6: points(44) = 0
points (45) = 6: points(46) = 6: points(47) = 0
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mSize = 4: nSize = 4

"Tao ludi khéng gian 3DMesh trong khéng gian mdé hinh

Set meshObj = ThisDrawing.ModelSpace.Add3Dmesh
(mSize, nSize, points)

'Thay ddi huéng cia cdng nhin d& nhin rd hon hinh tru

Dim NewDirection (0 To 2) As Double

NewDirection (0) = -1
NewDirection(l) = -1
NewDirection(2) = 1
ThisDrawing.ActiveViewport.direction = NewDirection
ThisDrawing.ActiveViewport = ThisDrawing.ActiveViewport
ZoomAll

End Sub

4.3. Tao lwéi da dién

St dung phuong thirc AddPolyfaceMesh dé tao ludi da dién v6i mdi‘mét co thé co
sb dinh khac nhau. Tao luéi da dién tuong tu nhu tao ludi chti nhat, can ¢hi ra toa
d06 clia tat ca cac dinh va sau d6 dinh nghia cdc mat bang ¢ach nhap chi sé cua cac
diém cho céc dinh cua mat d6. Khi tao ra mot ludi da dién, co thé chi ra cac canh
khuét, gan ching vao cac 16p riéng hodc doi mau chang.

Mubn tao mot canh khuét thi nhap chi s6 dinH eta canh.d6 14 s6 am. C6 thé tham
khao thém trong tai li€u “ActiveX and{VBA Reference”’, phan phuong thuic
AddPolyfaceMesh.

Tao ludi da dién

Vi du nay tao ra mot d6i twgng®oly faceMesh trong khong gian mo hinh. Huéng
cua cong nhin st dung s€ dugc dicuichinh’ dé c6 thé nhin dugc ludi trong khong
gian 3D dé dang hon.

Sub Ch8 CreatePoliyfaceMesh ()

"Pinh nghia'cgendinh cia ludi
Dim vertex (0 To 1%) As Double

vertex (0) @nd:wertex (1) = 7: vertex(2) 0
vertex (39gm= 5% vertex(4) = 7: vertex(5) = 0
vertex (6) =36: vertex(7) = 7: vertex(8) = 0
vertex (9)3= 4: vertex(10) = 6: vertex(1ll) = 0
vertex (12) )= 5: vertex(13) = 6: vertex(1l4) = 0
vertex(l5) = 6: vertex(1l6) = 6: vertex(1l7) =1

I

Pinh nhghia danh s&ch céc mat
Dim FaceList (0 To 7) As Integer
FaceList (0) =
FacelList (1) =
FaceList (
FacelList (
FacelList (
(
(

Facelist

Facelist

FaceList ( =5

" Tao ludi da dién

Dim polyfaceMeshObj As AcadPolyfaceMesh

Set polyfaceMeshObj = ModelSpace.AddPolyfaceMesh
(vertex, FacelList)

’ Thay d6i huéng nhin ctia cbébng nhin d& nhin ludéi da dién.

Dim NewDirection (0 To 2) As Double

o W NN

2)
3)
4) =
5)
6)
)
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NewDirection (0) = -1
NewDirection (1) = -1
NewDirection(2) = 1
ThisDrawing.ActiveViewport.direction = NewDirection
ThisDrawing.ActiveViewport = ThisDrawing.ActiveViewport
ZoomAll

End Sub

4.4. Tao khéi

Mot d6i twong khdi (d6i twong 3DSo11id) thé hién duoc toan bo hinh khdi cua vat
thé. M6 hinh khdi thé hién duoc ddy du nhat théng tin ciia vat thé va 1a loai mé hinh
it gdy nham 1an nhét. Cac hinh khdi phirc tap dugc tao ra va hiéu chinh.dé dang hon
cac mo hinh kiéu ludi va kiéu khung day.

Tao cac hinh khdi tir mot trong cac hinh khdi nhu: hdp, néntry, cﬁu, hinh ném...
hoic bfing cach dap ndi tir mot ddi tuong 2D theo mot dudong sinh hodciguay hinh
2D quanh mét truc. Dudi day 1a cac phuong thirc dé tao khoi: "AddBoxi AddCone,
AddCylinder, AddEllipticalCone, AddEllipticalCylinder,AddExtrudedSolid,
AddExtrudedSolidAlongPath, = AddRevolvedSolid, ©* AddSelid;  AddSphere,
AddTorus, AddWedge.

Tao khoi hinh ném

Vi du nay sé tao ra khoi dac hinh ném trong khong gian md hinh. Hudng cua C(Z)nggr
nhin st dung s€ dugc diéu chinh dé<€6 thé nhin dugc khoi trong khong gian 3D dé
dang hon.

Sub Ch8 CreateWedge ()
Dim wedgeObj As Acad3DSolid
Dim center (0 To 2) As Double
Dim length As Double
Dim width As Double
Dim height As/ Double
’ Pinh nghia khéi ném
center (0) (= 8#:center (1) = 5#: center(2) = 0
length # 104#: width = 15%#: height = 204
' Tao khéi ném trong khéng gian mé hinh
Set wedgeQbj“= ThisDrawing.ModelSpace.
AddWedge (center, length, width, height)
’ ®di hudéng nhin cta cbdng nhin
Dim NewDirection (0 To 2) As Double
NewDirection (0) = -1
NewDirection (1) -1
NewDirection (2) 1
ThisDrawing.ActiveViewport.direction = NewDirection
ThisDrawing.ActiveViewport = ThisDrawing.ActiveViewport
ZoomAll

End Sub

5. Hiéu chinh trong khong gian 3D

Muc nay sé trinh bay vé sy hiéu chinh céc d6i twong 3D nhu : quay, nhan ban va lay
dbi xtmg.
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5.1. Quay

Phuong thitc Rotate s& quay dbi twong 2D quanh mot diém va chiéu quay dugc
xac dinh theo hé toa @6 WCS. Sir dung phuong thirc Rotate3D dé quay dbi tuong
3D quanh mot truc xac dinh, phuong thirc nay can 3 tham s6 dau vao gém: toa do
trong hé WCS ciia 2 diém xéc dinh truc quay va goc quay tinh theo radian.

_ Difmthi2

Biém thir
tihat ofia truc

Déi trong quay True quay Sau kht quay

Pé quay dbi twong 3D co thé sir dung motetrong 2. phuong thirc Rotate hoic
Rotate3D. Du6i day la mot thu tuc tao mot khoi hdp va quay ndé quanh mot truc.

Tao khoi hop va quay né quanh mot truc

Vi du sau s& tao mot khdi hop, sad @6 s§ dinh nghia truc quay va quay khéi hop
quanh truc d6 véi goc quay 30°.

Sub Ch8 Rotate 3DBox()
Dim boxObj As Acad3DSolid
Dim length As Doulbile
Dim width As=Double
Dim height As_Double
Dim center (0 To 2) As Double
’ Pinh nghdma khbéi hop
center (QJm'= 5% center(l) = 5: center(2) =0
length/= 5
width = 7
height = 10
* [Tao khéi hép trong khéng gian md hinh
SethboxObj = ThisDrawing.ModelSpace.

A@dBox (center, length, width, height)

! Pinh nghia truc quay théng qua 2 diém
Dim rotatePtl (0 To 2) As Double
Dim rotatePt2(0 To 2) As Double
Dim rotateAngle As Double
rotatePtl(0) = -3: rotatePtl(l) = 4: rotatePtl(2) = 0
rotatePt2(0) = -3: rotatePt2(l) = -4: rotatePt2(2) = 0
rotateAngle = 30
rotateAngle = rotateAngle * 3.141592 / 180#
' Quay khéi hop
boxObj.Rotate3D rotatePtl, rotatePt2, rotateAngle
ZoomAll

End Sub
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5.2. Nhan ban’

Phuong thitc ArrayRectangular sé& thuc hién nhin ban dbi tugng theo dang
chit nhat. Ngoai viéc xac dinh s6 hang va so cdt theo cac hudng tuong ting 1a truc X
va truc Y, can xac dinh so tang tirc 1a s6 phan tir theo hudng truc Z.

Dba6i tugng nhan ban

Nhan ban doi tugng 3D

Vi du dudi day sé tao ra mot duong tronyva sau d6 nhan ban dang chir nhat gom
(4hang x 4cdt x 3tang)

Sub Ch8 CreateRectangularArxay ()
' Tao dudng tron
Dim circleObj As AcadCirele
Dim center (0 To 2) As Double
Dim radius As Double
center (0) ="2« centeryl) = 2: center(2) = 0
radius = 0.5
Set circleObji,= ThisDrawing.ModelSpace.

AddCincley(center, radius)

" Pinh nghia kich thudéc day hinh chi nhét
Dim numberOfRows As Long
Dim numbexrOfColumns As Long
Dim number®flLevels As Long
Dim distanceBwtnRows As Double
DimdistanceBwtnColumns As Double
Dim distanceBwtnLevels As Double
numberOfRows = 4
numberOfColumns = 4
numberOfLevels = 3
distanceBwtnRows = 1
distanceBwtnColumns = 1
distanceBwtnLevels = 4
’ Nhan ban dbi tuong
Dim retObj As Variant

! Nhan ban (Array): la qua trinh tao ra mét (hoac nhiéu) ddi tuong mai giéng hét nhu ddi tuong
ban dau theo mdt quy ludt bo tri dang chit nhat hodc theo dang toa do cuc (va co thé xoay hinh madi
duoc tao di mdt goc nao do).
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retObj = circleObj.ArrayRectangular
(numberOfRows, numberOfColumns,
numberOfLevels, distanceBwtnRows,
distanceBwtnColumns, distanceBwtnLevels)
ZoomAll
End Sub

5.3. Lay déi xirng

Phuong thirc Mirror3D s& lay d6i xtng cac ddi twong qua mot mit phing ddi
xung dugc xac dinh boi 3 diem.

—2
DGi tugng 1dy ddi x(tng  Dinh nghia mat phang ddi xi'ng” Sau khi 13y dGi x(rng

Lay doi xirng trong khong gian 3D

Vi du nay s& tao mot khdi hop trong khong gian mo6 hinh va sau d6 s& liy ddi xing
khoi hdp d6 qua mot mat phangvakhoi’hgp doi xing s€ c6 mau do.

Sub Ch8 MirrorABox3D()
' Tao dbi tuong khéi
Dim boxObj As Acad3DSolid
Dim length As*Double
Dim width As DPouble
Dim height As\ Doubile
Dim center (0nTon2), As Double
center (0) "= 5%: _center(l) = 5#: center(2) = 0
lengthé=, 59 width = 7: height = 10#
"“Tao khoéi hép (d6i tuong 3DSolid) trong khéng gian mé hinh
Set boxObj#= ThisDrawing.ModelSpace.

AddBox (center, length, width, height)
Wbinh. /nghia mit phidng dbi xGng boi 3 diém
Dim mirrorPtl (0 To 2) As Double
Dim mirrorPt2(0 To 2) As Double
Dim mirrorPt3(0 To 2) As Double

mirrorPtl (0) 1.25: mirrorPtl(l) = 0: mirrorPtl(2) = 0
mirrorPt2 (0) = 1.25: mirrorPt2(l) = 2: mirrorPt2(2) = 0
mirrorPt3(0) = 1.25: mirrorPt3(l) = 2: mirrorPt3(2) = 2

' Liy dbi xting khéi hoép
Dim mirrorBoxObj As Acad3DSolid
Set mirrorBoxObj = boxObj.Mirror3D _
(mirrorPtl, mirrorPt2, mirrorPt3)
mirrorBoxObj.Color = acRed
ZoomAll
End Sub

Phat trién AutoCAD bang ActiveX va VBA | 229



6. Hiéu chinh vat thé khdi

C6 thé tao ra cac hinh khéi phirc tap tir cac vét thé khac bang cach két hop cac khdi,
cat khoi, giao nhau cuia cac khoi. St dung phuong thitc Boolean hodc
CheckInterference dé thuc hién cac phép hi€u chinh noi trén.

g

Y

L, 0

Cac khdi trudc khi dung Boolean giao cat  Sau khi thuc hién/Boolean giao ¢at

Poan chuong trinh dudi déy s& tao mot khéi hop va mot Khdi tru trong khong gian
mo hinh. Sau d6 s€ tim giao cua hai khéi va tao khoi ‘moi tir phan giao’cua hai khoi
trén. Dé quan sat dugc t6t hon, khdi hop s& c6 mau tring va khoitry s& c6 mau xanh
va khéi giao s& c6 mau do.

Tim phan giao cta 2 khoi
Vi du nay s& tao mot khdi hop va mot khoi tritfong khéng gian mo hinh. Sau do s&
tim giao cua hai khéi va tao khéi méi tur phan giao cua hai khdi trén. Pé quan sat

dugc tot hon, khdi hop s& c6 mausdrang,va khéi tru sé co6 mau xanh va khoi giao s&
cd mau do.

Sub Ch8 FindInterferenceBetweenSolids ()
’ Pinh nghia khéi hép
Dim boxObj As Acad3DSolid
Dim length AS*Double
Dim width As Double
Dim height As\\Double
Dim center (0nTown2), As Double
center (0) = S5wuycenter(l) = 5: center(2) = 0
length=,5
width = 7
hefight, = 10
’ Wao khdéi hép trong khéng gian md hinh cé mau tring
Set boxObj = ThisDrawing.ModelSpace.
AddBox (center, length, width, height)
boxObj.Color = acWhite
""Pinh nghia khéi tru
Dim cylinderObj As Acad3DSolid
Dim cylinderRadius As Double
Dim cylinderHeight As Double
center (0) = 0: center(l) = 0: center(2) = 0
cylinderRadius = 5
cylinderHeight = 20
' Tao khéi tru cé mau xanh
Set cylinderObj = ThisDrawing.ModelSpace.AddCylinder
(center, cylinderRadius, cylinderHeight)
cylinderObj.Color = acCyan
’ Tim phdn giao ciia hai khéi va tao ra khdéi méi céd mau do.
Dim so0lidObj As Acad3DSolid
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Set s0lidObj = boxObj.CheckInterference (cylinderObj, True)
solidObj.Color = acRed
ZoomAll

End Sub

Céc khdi con c6 thé duge hiéu chinh theo céc cach khac nhu: 14y mat cit cua cac
khoi boi cac mat phang st dung phuong thirc sectionsolid hodc cat mdt khoi
thanh hai phan st dung phuong thirc s1icesolid.
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Cat khdi-thanh hai,phan

Vi du sau s& tao mot khdi hop trong khong gian md hinh. Sau d6 s& cat khdi hop
bang mot mat phang xac dinh bdi 3 diém va khoi cat dugce trd vé kiéu doi tuong
3DSolid.

Sub Ch8)SliceABox ()

’ Pinh nghia d&bi tuong khéi hép

Dim boxObj As Acad3DSolid

Dim length As Double

Dim width As Double

Dim height As Double

Dim center (0 To 2) As Double

center (0) = 5#: center(l) = 5#: center(2) = 0

length = 5#: width = 7: height = 10#

’ Tao khéi hép (d6i tuong 3DSolid) trong khéng gian mé hinh

Set boxObj = ThisDrawing.ModelSpace.AddBox
(center, length, width, height)

boxObj.Color = acWhite

’ Pinh nghia mdt phdng cdt théng qua 3 diém
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Dim slicePtl (0 To 2) As Double
Dim slicePt2(0 To 2) As Double
Dim slicePt3(0 To 2) As Double

slicePtl (0) 1.5: slicePtl(l) = 7.5: slicePtl(2) = 0
slicePt2(0) = 1.5: slicePt2(l) = 7.5: slicePt2(2) = 10
slicePt3(0) = 8.5: slicePt3(l) = 2.5: slicePt3(2) = 10

’ C4t khéi hdép thanh cic phidn va chuyén mau
’ cac phadn dé thanh do
Dim sliceObj As Acad3DSolid
Set sliceObj = boxObj.SliceSolid _
(slicePtl, slicePt2, slicePt3, True)

sliceObj.Color = acRed
ZoomAll

End Sub

Tuong tu nhu cac ludi, vat thé khdi s& dugc hién thi 1a mo6 hinh Khung day ¢ho dén
khi thuc hién 4n, to bong hoac tao vd. Ngoai ra, co thé tinh toén cac thudc tinh cua
khéi nhu thé tich, m6é men quan tinh, trong tdm khdi... bang cdch sir dungieédc thudc
tinh sau: MomentOflnertia, PrincipalDirections, PrincipalMoments,
ProductOflnertia, RadiiOfGyration, Volume.

Thudc tinh ContourlinesPerSurface diéu khién sddirong dudng de thé hién cac phan
duong cong cua khung day.

Thudc tinh RenderSmoothness diéu chinh.dg tron‘eiia cac'duong thay va khuat cta
vat thé.
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Sau khi da tao ban v¢€ trong AutoCAD, thong thuong * Khai niém khong gian mo

.y .z e ta C A v hinh va khong gian in
ta s€ in ban v€ ra gidy. Mot ban v€ in ra c6 thé chira 99

At e a1 < 1 £ : oz * BO cuc ban vé
mot anh don cua ban ve hodc 1a su két hop, sdp xep .

R ) L ] » Khai niém khung nhin

cua nhiéu anh khac nhau. Trong khong gian in, ta c6 e
. . . L * In ban vé

thé tao nhiéu cua s6 goi 1a cac khung nhin noi, dé

hién thi cac anh khac nhau cta ban v&. Tuy theo nhu

cAu ma ta c6 thé in mot hodc nhiéu khung nhin, hoac

thiét l1ap céc lya chon dé xac dinh xem in cai gi va

anh nam vura trong trang in nhu thé nao.
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1. Khai niém khong gian mo hinh va khong gian
in

Khong gian mo hinh (Model Space): 1a noi dé vé&, noi ma ngudi ding sé tao ra cac
doi tuong hinh hoc cua mgt md hinh nao doé. Thong thuong, khi bat dau vé trén
khong gian mo hinh, ta can chi rd giéi han va don vi cua ban vé.

Khong gian in (Paper Space): 1a noi thé hién sy trinh bay trén gidy ctia mé hinh khi
duoc in ra. Trong khong gian in, ta c6 thé bd tri cac khung nhin khac nhau cua ban
v&, thu phong cac khung nhin mét cach doc lap va sap xep cac khung nhin khéc
nhau cta ban vé& dé in. C6 thé c6 nhiéu khong gian in, moi khong gian in 1a mot
cach trinh bay ban vé.

2. B0 cuc ban vé

Tt ca céu tao hinh hoc cta ban v& déu duoc chura trong ¢ac Layout'. Khong gian
mo hinh hinh hoc dugc chira trong mot Layout riéng ¢6:tén 1a Model*Ta khong thé
thay dbi tén cua Layout nay ciing nhu tao ra mot Kayout khde*déschira khong gian
mo hinh hinh hoc. Chi c6 mdt Layout chira khong gianymd hinh.trong mot ban vé.

Khong gian in hinh hoc dugc dé trong nhiéu Layeut. Trong mot ban vé c¢6 thé co
nhi¢u Layout, moi cai thé hién cac cau hinhtin khacmhau va ta c6 the thay doi tén
cua cac Layout nay.

Trong ActiveX Automation, ddi twong\MedelSpace bao gdm toan bd cac ddi twong
hinh hoc trong Layout ctia khong gian mé,hinh. Bdi vi Layout khong gian in c6 thé
nhiéu hon mot trong ciing mot "ban'wé nén’doéi twong PaperSpace chi dén Layuot
khong gian in hién hanh cubi cing.

2.1. Méi quan hé giira Layout va Block

Noi dung cta bat cr Layoutindo déu dugc dit gilta hai dbi tugng ActiveX khac
nhau, d6 la d6i tughg Layout va d6i tuong Block. Déi tuong Layout chira cac thiét
1ap vé in an va cac dic tinh vé hién thi cua Layout nhu 13 cach thé hién trén giao
dién cua-AutoCAD, D6i tuong Block chura thugc tinh hinh hoc cho Layout. Madi dbi
tugng Layoutiduoc lién két duy nhat voi mot ddi tuong Block. Dé truy cap vao dbi
tudng Bloek da\lién két voi Layout trude, sir dung thude tinh Block ciia Layout do.
Nguoe Taiy mdi' doi tuong Block ciing duge lién két véi duy nhat mot dbi tuong
Layouty va dé truy cdp vao ddi twong Layout da lién két voi Block trudc, sir dung
thudc tinh Layout cho Block do.

2.2. Khai niém vé cau hinh in

Déi tugng PlotConfiguration giéng véi ddi tuong Layout & chd ching déu chira cac
thong tin v€ in an. Khac biét cua ching ¢ chod: doi tugng Layout dugce lién két voi

! Layout: 1a mot khai niém trong AutoCAD, no thé hién cach bé tri cac dbi tuong hinh hoc trong
ban v&. B&i AutoCAD c6 hai loai khong gian dung dé v& voi muc dich khac nhau (Model Space va
Paper Space) cho nén khai niém Layout s& twong tmg v6i nhimg khong gian v& nay. Do trong tiéng
Viét chua c6 tir twong dwong cho nén ching t6i tam sir dung tir nguyén gdc tiéng Anh
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mot dbi tuong Block chtra céc ddi tuong hinh hoc can in con ddi tuong
PlotConfiguration khong lién két vé1 mot doi tugng Block nao, no chi 1a tén cua
mot tdp hop céc thong so in an ¢6 san dung cho bat cur doi tugng hinh hoc nao.

2.3. Xac dinh cac cau hinh cua Layout

Céc cau hinh cua Layout diéu khién ket qua in ra sau cung. Nhiing céu hinh nay lién
quan dén kho giy, ty 18 in, vung in, gbc in va tén cua thiét bi in. Viéc hiéu rd cach
sit dung mot cach hop 1y cac ciu hinh trén s& dam bao két qua in ra nhu mong
mudn. T4t ca cac cdu hinh can thiét 1ap va thay ddi ddi véi mdi Layout c6 thé thuc
hién thong qua cac thudc tinh va phuong thirc cia ddi tuong Layout.

2.3.1. Lua chon khé gidy va don vi in

Khd giéy duoc lua chon phu thudc vao cAu hinh cua thiét bi in’ duoc thiét 1ap trong
hé thong. Moi thi€t bi in khac nhau s€ cé san mdt danh. sach cac khoygiay tiéu
chuan. bé thay d6i kho giay trong Layout, st dung thud¢ tinhyCanonicalMedia-
Name.

Don vi cua ban in dugc xac dinh thong qua thudctinh paperunits. Thude tinh nay
6 thé lély mot trong 3 gid tri 1a: acInches, acMillimeters, hodc acPixels. Néu
thiét bi in dugc cdu hinh in theo ché do Raster thi budc phai xac dinh kich thudc
theo don vi 1a Pixels (diém anh)

2.3.2. Piéu chinh goc ban in

Géc ban in (plot origin) nam &¢/&de phia dudi bén trai ciia mot ving in xac dinh va
dugc diéu khién thong qua thugc tinh PlotOrigin. Vi tri mac dinh cua gdc nay la
(0,0). Tuy nhién, ta c6 thé chuyén sang ¢hé do in canh gita bang cach gan thudc
tinh CenterPlot bang TRUE, Khixd6 gbc ban in s& dugc ty dong thay doi.

2.3.3. Thiét lap vung in

Khi chuan bi in mdt Bayout.can chi rd ving in dé xac dinh nhiing gi can in trong
ban ve€. B¢ chi dinh viingim, ta sit dung thudc tinh PlotType. Thudc tinh nay c6 thé
nhén mdt-trong cae,gia tri dudi day:

acDisplay In tit ca cac ddi twong dang thé hién trong khong gian mé hinh. Tuy
chon nay khong c6 hi€u luc khi in tr mdt Layout khong gian in

acExtents In tit ca nhitng ddi twong nam trong duong bién hién tai ciia khong
gian dugc lya chon

acLimits In tat ca cac dbi tuong trong gidi han cta khong gian hién tai

acView In canh nhin duogc dat tén bdi thude tinh ViewToPlot

acWindow In tit ca cac ddi tugng trong ctra s6 duoc chi dinh bang phuong thirc
SetWindowToPlot

acLayout In tit ca cac ddi tuong nam trong phan 1& ciia kho gidy duoc sir dung.

Tuy chon nay khong co6 hi¢u luc khi in trong khong gian mo hinh.

Khi tao mot Layout khong gian in mdi, gia tri mdc dinh cua tuy chon nay la

acLayout.
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2.3.4.Thiétlap Ty léin

Thong thuong, ta vé theo kich thudc that cia dbi tuong, con khi in ta co thé chi ra
ty 1¢ chinh xac hay ty 1¢ twong doi dé ban v& phu hop vaoi kho giay. Ty 1€ in co6 the
theo chuan hodc tu chon.

bé nhép ty I¢ tiéu chudn, trude hét gan thudc tinh Usestandardscale thanh TRUE,
sau do nhap ty 1¢ mong mudn thong qua thudc tinh standardscale.

bé nhép ty 1¢ tu chon, trude hét gan thuQc tinh UseStandardscale thanh FALSE,
sau d6 nhap ty 1€ do thong qua phuong thirc setCustomScale.

Khi chi cdn xem ban v& hay phac théo thi ty 1¢ chinh xac 1a khong quan trong, trong
truong hop nay cé thé st dung gia tri acScaleToFit cua thugc tink StandardScale
dé ban in c6 ty 1& 10n nhat vira v6i trang gidy in.

2.3.5. Thiét lap ty lé cho do day nét vé

Do day nét v& c6 thé dugc phong dai mot cach can ddi phu hopwoity 1€ in trong
Layout. Dién hinh 14 d6 day nét v& xac dinh bé rong nétictia d6i twong dugc in va
duoc in ra v6i bé rong nét khong phy thude vao ty’léin. Thong thuong nén st dung
ty 1¢ in méc dinh d6i v6i mdi Layout 1a 1:1. Tuy nhién'néu muén in mdt Layout vira
vao kho gidy in khac véi kho cia Layout dé thi ¢an chi 16-d6 day nét dugc phong
dai phu hop voi ty 1€ in mai.

Dé phong dai do day nét thi gan thuéc tinh'ScaleLineWeights thanh TRUE va néu
khong can phong dai nét vé thi gan'thuéc tinh nay thanh FALSE.

2.3.6. Thiét 1ap thiét bj in

Tén thiét bi in duoc xéac dinh trong thudc tinh ConfigName, thudc tinh nay cé thé
nhan bat cr gia tri tén-thiétibi nde c6 hiéu luc trong hé théng'. Khi khong thiét 1ap
mot gia tri cy the thi'congycunin s€ duge st dung 1a thiét bi in mdc dinh trong hé
théng.

3. Khai niemkhung nhin

Khilam viéc'trong khong gian mé hinh, ta v& trong cac khung nhin xép canh nhau
(tong ing,v6i ddi tuong Viewport trong ActiveX Automation). Cé thé hién thi mot
haywai khung'fhin khac nhau ciing mot lic. Néu mot vai khung nhin duogc hién thi,
thi viéeshiéu chinh trén mot khung nhin s& anh hudng dén tit ca cac khung nhin con
lai. Tuy nhién c6 thé gan do phong dai, diém nhin, ludi va bat diém doc 1ap cho mdi
khung nhin.

! Hé théng & day duoc hiéu 14 hé théng may tinh hodc hé thong mang may tinh.

236 | Chuong 9: Tao bd cuc va in an



A
[ OJ\\/“‘\ /I?A‘/?"
i | N ~ MO ﬂ E {@
N N X ﬁJ ok
N
= = O %
O O 2 C/‘3'
O i
Khung nhin xép canh nhau Khung nhin ndi

Trong khong gian in, ta lam viéc trong cac khung nhin ndi cua né (img voi ddi
tugng PViewport trong ActiveX Automation) dé c6 thé thé hién dlrge tit ca ¢ac anh
khac nhau cia mo6 hinh. Khung nhin kiéu ndi duge coi nhu mot dbi tuong nén co
thé di chuyén, thay d6i kich thudc va dinh hinh dang cho,pht hop voi Rayout. Ta
cling c6 thé vé cac dbi tuong, chéng han nhu tén cac khoi hay ¢ehu thich, mdt cach
tryc tiép trong khong gian in ma khong anh huong dén'ban vé trongkhong gian mo
hinh.

Trong khong gian in, s& khong thé hiéu chinh cdc d6i tilgng v& frong khong gian mo
hinh. Dé truy cap vao mo hinh trong ddi twong PViewpost, can chuyén tir khong
gian in sang khong gian md hinh thong quaithudc tinh, ActiveSpace. Khi do ta co
thé 1am viéc v6i md hinh trong khi van quan sat duge cac Layout. trong ddi tugng
PViewport, viéc hiéu chinh va thay @o6i goc mhingan gidng nhu trong Viewport.
Tuy nhién, ta c6 thém quyén diél khien'cho timg khung nhin. Vi du: c6 thé dong
bang hodc tat cac 16p trong motvai khung nhift ma khéng anh hudng dén cac khung
nhin khéc, c6 thé thé hién tat ca hay mét ) khung nhin, c6 thé can hang vi tri gilra
cac khung nhin ciing nhu ty lé.quan sat ¢ho phu hgp vai toan bo Layout.

Minh hoa dudi day lam thé hién caeh hién thi cic canh nhin khac nhau cia mé hinh
trong khong gian in. M6i khéngrgian in dai dién cho mot ddi tuong Pviewport voi
mot canh nhin khdemhau, Trong mot canh nhin, 16p dudong kich thudc da dugce tét.
Chu ¥ rang phangiéu dé,khung va ghi chii v& trong khong gian in khong xuat hién
trong khong gianumo hinh. Ngoai ra, 16p chira khung cua khung nhin ciing da dugc
tat.

M6 hinh M6 hinh dugc hién thi thdng qua cac
khung nhin ndi

Khi 1am viéc véi dbi tugng Viewport, thudc tinh ActiveSpace phai dugc gan gia tri
la acModelspace va khi lam viéc trong doi tugng PViewport, ActiveSpace co thé
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nhan mot trong hai giad tri acModelSpace hodc acPaperspace, do vdy cho phép
chuyén khong gian in sang khong gian mo6 hinh va nguoc lai khi can thiét.

Cac doi tuogng PViewport, Viewport va thuoc tinh ActiveSpace

Ki€u khung nhin Trang thai Sir dung

PViewport ActiveSpace = Bé tri cac Layout balmg‘céch tao ra cac khung nhin
acPaperspace noi, CQ thém cac tiéu de, khung hay chu thich. Cac
thay doi khong lam anh huéng dén mo hinh.

PViewport ActiveSpace= Lam viéc trong khung nhin n6i 7dé thay d6i mo hinh
acModelspace hodc thay doi canh nhin. C6 thé déng bang hodc tat
cac 16p trong tirng khung nhin.

Viewport ActiveSpace= Chia man hinh thanh cac khung nhin xép c¢anh nhau
acModelspace dé hiéu chinh trén cac canh nhin khac hhau ctia mé
hinh

Trong AutoCAD ActiveX Automation, thudc tinh ActiveSpace dugc s dung dé
diéu khién bién hé thong P1LEMODE. Gan
ThisDrawing.ActiveSpace=acModelSpacé tuongiduong vdi gan TILEMODE=on va
khi gdn ThisDrawing.AciveSpace=acPapefSpace, tuong duong v&éi gan
TILEMODE=off.

Tuong tu, thudc tinh MSpace tuong duong voi hai 1énh cia AutoCAD 1a MSPACE va
pspACE. Khi gdn ThisDrawing.MSpace=TRUE s€ tuong duong voi st dung 1énh
MspPACE dé chuyén sang khong gian mé hinh, va khi thudc tinh trén duoc gan gia tri
FALSE s& tuong duong véi 1énh pspack @€ chuyén sang khong gian in.

Can chua y trude khilgén thudc tinh Mspack thanh TRUE can sir dung phuong thirc
Display dé khdi tao ca¢ théng sd do hoa ban dau trudc khi chuyén sang khong gian
mo hinh va dé AuteCAD. thuc hién cac thao tac can thiét khac. Tuy nhién, trong
giao tiép ActiveXsAutomation, ngudi 1ap trinh can phai cin trong véi phuong thirc
khéi tao nay

CHU:Y Nén ghi nhd réng can phai bat man hinh béng cach goi phucng thirc Display cho
it‘ahét la mét doi tugng Pviewport trudc khi gan thudc tinh Mspace bang TRUE. Néu khéng
bat dugc man hinh,thi sé lam phat sinh 10i do thudc tinh MSpace.

3.1. Chuyén sang Layout ctia khéng gian in

Tir khong gian mo hinh, c6 thé chuyén sang Layout cta khong gian in dugc kich
hoat gan nhat theo cac budc sau:

1 Gén thudc tinh ActiveSpace thanh acpaperspace:

ThisDrawing.ActiveSpace=acPaperSpace

2 Chuyén thudc tinh MSpace thanh FALSE:

ThisDrawing.MSpace=FALSE
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Khi dang & trong khong gian in, AutoCAD sé& hién thi biéu tugng ctia UCS cua
khong gian in & goc dudi bén trai ciia man hinh d6 hoa. Con tré vé clia AutoCAD
thé hién rang ving Layout ctia khong gian in (chtr khong phai ving hién thi trong
khung nhin) c6 thé duoc hiéu chinh.

3.2. Chuyén sang Layout ctia khéng gian mé hinh

Tir khong gian in, c6 thé chuyén sang khong gian mé hinh trong khung nhin xép
canh nhau hodc khung nhin n6i theo cac budc sau:

1 Dung phuong thiic pisplay dé khai tao cac thong s6 dd hoa
ThisDrawing.ActivePViewport.Display TRUE

2 Chuyén thudc tinh Mspace thanh TRUE:
ThisDrawing.MSpace=TRUE

Céac budc thuc hién trén s€ chuyén sang khong gian mo hinh vacac khungnhin noi.

CHU Y Phai tao khung nhin ndi trudc khi chuyén sang khongigian.md hinh.

Pé chuyén sang khung nhin xép canh nhau thithuc hién thém’budc sau:

= Gan thudc tinh ActiveSpace thanh aéModelSpace:

ThisDrawing.ActiveSpace=acModelSpace

3.3. Tao khung nhin trong khéng gian in

Cac khung nhin cua khong gian in duocytao boi phuong thire AddPViewport.
Phuong thiic ndy can c6 diém giita, bé rong va chiéu cao ctia khung nhin méi.
Trudce khi tao khung nhin, si,dung thudc tinh ActiveSpace khong gian in thanh
khong gian v& hién tdi*(thong thudng duoc str dung bang cach gan TILEMODE=0).

Sau khi tao doi tuong pviewpért, cO thé gan cac thudc tinh cua chung nhu:
Direction, LensLéngthmGridon, ¢6 thé dieu khién cac thudc tinh cua ban than
khung nhin nhu, tayer, BineType, LinetypeScale.

Chuyén tir.khong gian mo hinh sang khdng gian in

Vi du'dudi,day $& chuyén AutoCAD sang khong gian in, tao khung nhin ni, gan va
kichyhoat khung ahin.

Sub Ch9, SwitchToPaperSpace ()
'YGan khéng gian vé& hién tai thanh khéng gian in
ThisDrawing.ActiveSpace = acPaperSpace
’ Tao khung nhin trong khéng gian in
Dim newVport As AcadPViewport
Dim center (0 To 2) As Double

center (0) = 3.25
center (1) = 3
center(2) = 0

Set newVport = ThisDrawing.PaperSpace.AddPViewport
(center, 6, 5)

' Thay dbi hudéng nhin cho mdi khung nhin

Dim viewDir (0 To 2) As Double

viewDir (0) = 1
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viewDir (1) 1
viewDir (2) 1
newVport.direction = viewDir
’ Kich hoat khung nhin
newVport.Display True
’ Chuyén sang khéng gian mé hinh
ThisDrawing.MSpace = True
’ Gan newVport thanh khung nhin hién tai
ThisDrawing.ActivePViewport = newVport
' Zoom Extents trong khéng gian mé hinh
ZoomExtents
' T4t ché d6 suta déi khéng gian mé hinh
ThisDrawing.MSpace = False
' ZoomExtents trong khdéng gian in
ZoomExtents

End Sub

Tht tu cac bude thuc hién trén rat quan trong. N6i chung, mei thr phainduoc thuc
hién theo trinh ty nhu cic dong Iénh trong AutoCAD, néu khong thue hién dugce
nhu vay thi diéu khong mong mudn s& anh huéng dén4viéc dinh nghiava kich hoat
cac khung nhin.

CHU Y P& gan hay stra cdc thdng s& cta canh/nhin (huéng nhin, ...) thi phudng thic
Display cla doi tugng viewport can dugc.gan thanh False, va trudc khi gan khung
nhin hién tai thi phugng thic pisplay phai dugdegan trdilai gia tri True.

Vi du tao 4 khung nhin ndi

Vi du nay lay theo vi du ¢ phan’teén va tiép tuc vi du d6 bang cach tao ra 4 khung
nhin noi va gan cac goc nhin khac nhau.

Sub Ch9 FourPViewports()
Dim topVport, frontVport As AcadPViewport
Dim rightVport, ‘IsoVport As AcadPViewport
Dim pt (0 To 2) As, Double
Dim viewDir (0WTo 2) ‘As Double
ThisDrawing.ActiveSpace = acPaperSpace
ThisDrawing.MSpace = True
' Liy PViewport dang cé va chuyén thanh topVport
pt(0) = 208:pt(l) = 5.5: pt(2) =0
Set topVport = ThisDrawing.ActivePViewport
’Khong ‘cdn thiét 14p hudéng nhin cho khung nhin phia trén
TopVpert.center = pt
topVport.width = 2.5
topVport.height = 2.5
topVport.Display True

ThisDrawing.MSpace = True
ThisDrawing.ActivePViewport = topVport
ZoomExtents

ZoomScaled 0.5, acZoomScaledRelativePSpace

"Tao va thiét 1lap frontVport

pt(0) = 2.5: pt(l) = 2.5: pt(2) =0

Set frontVport = ThisDrawing.PaperSpace.AddPViewport
(pt, 2.5, 2.5)

viewDir (0) = 0: viewDir(l) = 1: viewDir(2) = 0

frontVport.direction = viewDir

frontVport.Display acOn

ThisDrawing.MSpace = True
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ThisDrawing.ActivePViewport = frontVport

ZoomExtents

ZoomScaled 0.5, acZoomScaledRelativePSpace

"Tao va thiét 1lap rightvVport

pt(0) = 5.5: pt(l) = 5.5: pt(2) =0

Set rightVport = ThisDrawing.PaperSpace.AddPViewport
(pt, 2.5, 2.5)

viewDir (0) = 1: viewDir(l) = 0: viewDir(2) = 0

rightVport.direction = viewDir

rightVport.Display acOn

ThisDrawing.MSpace = True
ThisDrawing.ActivePViewport = rightVport
ZoomExtents

ZoomScaled 0.5, acZoomScaledRelativePSpace

"Tao va thiét 1lap isoVport

pt(0) = 5.5: pt(l) = 2.5: pt(2) =0

Set isoVport = ThisDrawing.PaperSpace.AddPViewporte
(pt, 2.5, 2.5)

viewDir (0) = 1: viewDir(l) = 1l: viewDir (2) =2

isoVport.direction = viewDir

isoVport.Display acOn

ThisDrawing.MSpace = True

ThisDrawing.ActivePViewport = isoVport

ZoomExtents

ZoomScaled 0.5, acZoomScaledRélativePSpace

'Két thlc: thuc hién tai tao lai s£oanybd cac khung nhin

ThisDrawing.Regen True

End Sub

3.4. Thay déi canh nhin'va néi dung khung nhin

Thay dbi canh nhin trong d6i twgng Viewport chi thuc hién dugc khi & trong khong
gian mo hinh va doi tuong Viewport d6 phai dang dugc kich hoat.

g LuGiva biéu tugng UCS trong hai Lugi trong mot khung nhin va biéu tugng

khung nhin UCS trong khung nhin khac

Hiéu chinh ban vé trong khung nhin néi :

1

2

Trong khong gian mé hinh, kich hoat khung nhin cin hi¢u chinh bang cach gan
thudc tinh Activeviewport nhu sau:

ThisDrawing.ActiveViewport=MyViewportObject

Hiéu chinh ban vé.

Dong thoi co thé tao ddi twong khac nhu chu thich, kich thudc trong khong gian in,
khi d6 can gén thudc tinh Activespace thanh FALSE va chuyén sang khong gian in
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bang cach sir dung thudc tinh Mspace. Cac ddi tuong duge tao ra trong khong gian
in s& khong duoc nhin thay trong khong gian mo hinh.

3.5. bat ty Ié canh nhin theo khoéng gian in

Trude khi in can 1ap ty 1¢ in chinh x4c cho mdi phan cuia ban vé&. Dit ty 18 twong ddi
trong khong gian in sé& thiét 1ap nén ty 1& hop 1y cho timg ndi dung duge hién thi.
Hinh v& minh hoa dudi ddy mo ta mot ban v& vi mot s6 khung nhin, mdi khung
nhin ¢6 ty 18 khac nhau va canh nhin khac. Pé in ban v& nay voi mot ty 1& chinh xac
thi mdi canh nhin can duoc dit ty 18 theo khd gidy, chir khong phai 1a ty 1& so voi
canh nhin trudc hay so vdi toan bd mo hinh.

+

— e —

N

Khi 1am viéc trong khong gian‘in, hé sb ty 1¢.4hé hién ty s6 giita kich thudc s& in va
kich thudc thyc cua mo hinh thé hi¢nytrong khung nhin. B¢ nhan dugc ty 1€ nay,
chia don vi cia khong gian in,cho don'vi ciia khong gian mo hinh. Vi du doéi véi
ban vé ty 1¢ 1:4 thi hé-so phong dai ciia mot don vi trong khong gian in tuong Gng
v61 4 don vi ciia khong gian,mé hinh.
Str dung phuong thize,zoemscaled dé co gidn cac khung nhin twong tmg véi don vi
gidy in. Phuong thitc nay, can 3 thong s6 dau vao: khung nhin can dat ty 1€, h¢ so ty
1€, cach thuc thay,doi'ty 1€. Thong so thar 3 1a tuy chon va xéc dinh cach thirc thay
doi ty 18:

» . Theo gidi han vé

= Theo canh nhin hién tai

= THeo don vi gidy in
Dé chi ra ty 18 twong ddi v6i don vi gidy in, nhap vao cho thong sb thir ba 1a hang sd
acZoomScaleRelativePSpace.
Nhu minh hoa trong cac hinh v& duéi ddy, néu nhap ty 18 tvong ddi so voi don vi
cua khong gian in la 2 thi khung nhin s€ gian ra gap 2 lan kich thudc theo don vi
trong khong gian in. Va hé so ty 1¢ twong d6i 1a 0.5 so v6i don vi cia khong gian in
s€ co khung nhin lai bang mdt ntra kich thudc theo don vi ciia khong gian in. Khi dé
md hinh s€ dugc in ra véi kich thude bang nira kich thude thyc té.
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3.6. Dat ty 1é cho mau cua kiéuw dwerng trong khong gian in

Trong khong gian in, ta c6 thé dat tyAlé cho mau cta kiéu duong theo hai cach. Cach
thtr nhét 1 dua vao don vi v& ciia khong gian tao ra d6i twong (khong gian mé hinh
hodc khong gian in). Con theoncach thu'hai, ty I¢ cia céc kiéu duong déu duoc dat
théng nhat theo don'¥i-cua‘khong gian in. Ta cling c6 thé st dung bién hé théng
pSLTSCALE nham dam bao motity 1é chung cho tat ca kicu duong cua cac dbi tuong
khac nhau trong cac.khung nhin'co ty 1é phong dai khac nhau. Piéu ndy ciing c¢6 anh
huong dén sy hiémthi clia c4¢ duong thang trong khong gian 3 chiéu.

Trong hinh v& duéi dayy mau kiéu dudong cia cac duong thang trong khong gian mo
hinh déu dwec dat cing mot ty 1¢ trong khong gian in bang cach sir dung bién hé
théngpstrscate. Piém can luu ¥ 1a midc du cac dbi tuong trong hai khung nhin c6
ty 16 phdng dai-khac nhau nhung kiéu duong déu c6 cting mot ty 18.
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psltscale=1, dudng nét dut thay déi

ty 1€ theo khong gian in

psltscale=0, dudng nét dat co ty Ié
theo khong gian ndi tao ra dGi tugng
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Dé gan gia tri cho bién hé théng PsLTSCALE, ta sir dung phuong thirc setvariable

3.7. An cac dworng thang trong khung nhin khi in

Khi ban v& chtra cac ddi tuong mit 3D, ludi, dbi twong dap ndi, bé mit, khéi dic, ta
can phai an cac duong khuat khi in.

Pé an di cac duong khuat trong khung nhin cia khong gian in (d6i twong
PViewport) ta sir dung thudc tinh RemoveHiddenLines cua khung nhin d6. Thudc
tinh nay nhan gia tri logic. Khi khong mudn in duong khuat, ta gn gid trj TRUE va
nguoc lai ta gan gid tri FALSE.

Dé an di cac duong khuat trong khung nhin ciia khong gian mo hinhe(ddi tuong
Viewport) khi in 4n, ta str dung thudc tinh PlotHidden cta ddi tdong Layout. Va
tuong tu, thudc tinh ndy nhan gia tri logic. Khi khong muén inddtongkhuit, ta gan
gia tri TRUE va nguoc lai ta gan gia tri FALSE.

4. In ban veé

Ban vé co thé duoc in gidng nhu khi nhin thiy,tfong,khong gian mo hinh hodc co
thé tién ‘hanh in sau khi da tao b6 cuc trang in trong khéng gian in. Thong thuong,
viéc in 4n trong khong gian mo hinh thich hop khi‘ean xem'trude hodc kiém tra ban
v& trude khi tao bd cuc trong khong gian in:\Sau khiydd hoan thanh ban vé trong
khong gian mo hinh, ta s& bat dau taobd cucidé inan trong khong gian in.

Viéc in 4n lién quan dén hai déi tuong cia ActiveX Automation 1a d6i tuong
Layout va doi tugng Plot. Doitugng Layout.chtra cac thong s6 in cho mdt Layout
da co tu trudce, con doi tugng Plot chita cac phuong thic va thudc tinh dé khaoi tao
va di€u khién qua trinh in.

4.1. Thao tac in'co~ban

Vi d6i tugng Plot, €0 thé str dung cac phuong thic va thudc tinh sau:

PlotToFile in'ban v€ thanh tép

PlotToDevice m ban v& trén may in

DisplayPlotPreview  xem trudc khi in mét viing dugc chi dinh

SetlayoutsToPlot 1ap danh sach cac Layout s& dugc in trong lan goi tiép theo
cua phuong thitc PlotToTép hodc PlotToDevice

StartBatchMode khéi tao in theo nhom
QuietErrorMode bat/tat ché do bao 16i ngdm' dbi véi cac 16i in
NumberOfCopies dinh s6 ban in ctia mdi lan in.

' Bao 16i ngim (QuietErrorMode): 1a ché @6 ma cac 16i xuét hién trong qua trinh in s& duoc ghi
vao mot tép riéng do d6 khong ngat qua trinh in bang cac thong bao. Cheé do nay rat thich hop voi
nhiing g dung khong dugc ngat khi in, vi du khi tién hanh in theo nhom.
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BatchPlotProgress nhan trang thai hién tai cua ché do in theo nhom hodc ngét
ché d6 in theo nhom

Phuong thic setLayoutsToPlot phai dugc goi trudc khi goi phuong thuc
PlotToFile hodc PlotToDevice, néu phuong thuc nay khong duge goi hodc duoc
goi nhung thong so dau vao 1a gia tri NuLL thi Layout hién hanh s€ dugc in.

Thudc tinh Numberofcopies chi ra sd luong ban in. Néu thudc tinh nay khong duoc
khoi tao trude moi lan goi phuong thirc PlotTobevice thi gid tri dugce xac dinh gan
nhat cua thudc tinh nay s€ dugc sir dung.

Ché do in thanh nhom dugc cung cip dé hd tro viéc ap dung tién ich BatchPlot.
Trude khi khoi tao ché do ndy can gan QuietErrorMode = TRUE dé"qua trinh in
khong bi ngit gitta chimg. Tiép d6 sir dung phuong thiic startpatchModeidé khoi
tao ché do in theo nhom. Dung thudc tinh BatchPlotProgréss dékiém tra qua
trinh in hodc dé ngit ché do nay.

4.2. In trong khéng gian moé hinh

Khi thyc hién in mot ban v€ 16n theo cac hé don vi‘khac nhau trong khong gian mé
hinh, néu khf)ng xac dinh cac thong s6 cu thé cho viéchin an thisban vé s& dugc in ra
theo cac gia tri mic dinh nhu: phan ban v& in ra latoan b nhing gi dugc biéu dién,
may in mac dinh cua hé thong, ty 1¢ co gian vua voi kho gidy, goc quay bang 0,
diém méc cua ban vé& 1a (0,0). Cac thong™sb,in néu trén €6 thé sira lai bang cach thay
d6i thudc tinh cua ddi tuong Layoutdién két véi khong gian mo hinh.

In phan mé rong cua khong gian mo hinh:hién hanh

Vi du dudi day, trudc hét kiém tra dé dam bao khong gian m6 hinh la khong gian
dang lam viéc, sau d6 n6 s&ao0 mot so thong sé in, cudi cung ban in s& duoc giri
dén may in nhd phuong thife P1okTobevice

Sub Ch9 PrintModelSpacey)
' Kiém tra_kh®ng gian lam viéc 1la khéng gian mdé hinh

If ThisDrawing.AetiveSpace = acPaperSpace Then
ThisDrawing.MSpace = True
ThisDrawing.ActiveSpace = acModelSpace

Endelf

4

Xac 'dinh pham vi va ty sé co gidn cho ving in
ThisDrawing.ModelSpace.Layout.PlotType = acExtents
ThisD¥awing.ModelSpace.Layout.

StandardScale = acScaleToFit
"»WGan sb luong ban in 13 1
ThisDrawing.Plot.NumberOfCopies = 1
' Bt dau in
ThisDrawing.Plot.PlotToDevice
End Sub

Tén thiét bj co thé duoc chi ra bang cach st dung thudc tinh configName, hodc
bang cach dung phuong thiic PlotToDevice ¢6 tham so chi dén té€p PC3 (t€p cau
hinh thi€t bi in).
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4.3. In trong khéng gian in

Co6 thé in mot hay nhiéu Layout trong khong gian in cung mdt luc, ¢6 thé in Layout
hién hanh nhu da trinh bay trong phan “In trong khong gian mo hinh” trang 245,
hodc in Layout duoc chi dinh theo tén cua no.

In 2 ban vé trong khong gian in

Vi du duéi diy s& chuyén hai Layout trong khong gian in “Layout]” va “Layout2”
t6i may in. Can chii y 14 hai Layout nay phai ton tai trong ban v& khi dung doan ma
nay. Vi du nay dau tién sé tao ra mot mang kiéu chudi (string) chira tén cua cac
Layout can in, sau do sir dung mang nay dé lam dau vao d6i voi phuong thirc
SetLayoutsToPlot, tiép theo s& gan sb luong ban in va cudi cing gii‘cacban in dén
may in mdc dinh.
Sub Ch9_PrintPaperSpace(l

’ Tao céc Layout dé in trong khdng gian in

Dim strLayouts (0 To 1) As String

Dim varLayouts As Variant

strLayouts (0) = "Layoutl"
strlLayouts(l) = "Layout2"
varLayouts = strLayouts

ThisDrawing.Plot.SetLayoutsToPlot warLayouts
’ Gan sb luong ban in 1a 1
ThisDrawing.Plot.NumberOfCopiesy= 1
7 B&t dau in
ThisDrawing.Plot.PlotToDevice

End Sub
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KY THUAT VE NANG CAO VA
TO CHUC BAN VE

Trong chwong nay 10

Khi ¢6 nhiéu kinh nghiém vé1 AutoCAD, c6 thé st - Lam viéc véi anh Raster

dung cac hd trg nang cao ciia chuong trinh dé ting « Sir dung Khdi va Thuéc

cuong kha nang cua cac ung dung. Ban vé tao ra co tinh

thé chira: anh hang khong, anh vé tinh, anh dd hoa * Sir dung Tham chiéu
ngoai

cling nhu cac anh do may tinh tao ra. Bén canh do J A .
) ) » Két noi va Khoi phuc lai

AutoCAD ciing cung cap mdt s6 tinh nang tro gilip dir liéu mé rong

t6 chirc dir lidu, cho phép bd sung thém thong tin cho

cac doi tugng trong ban ve.
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1. Lam viéc vai anh Raster

C6 thé chén anh raster' vao ban v& AutoCAD (1a ban v& dang vector” ), sau d6 luu
lai. C6 rat nhiéu Iy do can két hop anh dang Raster voi tép dang véc to, bao gom ca
tai liéu dugc quét lai, ban fax, st dung anh k¥ thuat s6, anh hang khong, dnh v¢
tinh, tao cac hi¢u rng nhu cac hinh mo va 16 go, chén anh do may tinh tao ra tir cac
chuong trinh biéu dién hinh anh tryc quan nhur AutoVision.

1.1. Anh Raster trong ban vé

Anh Raster bao gdm mét ludi 6 hinh vudng c6 kich thudc nho hay 1a cac diém duogc
biét dén 1a cac diém anh (pixel). Vi du anh cia mot ngdi nha gdbm.hang loat cac
diém mau biéu dién hinh anh cta né. Mdi anh Raster twong tmg vOi cac diém anh
trong mot ludi nhét dinh.

|————|
w i =
[r |
I
»
raranr—
Bimerc
B

Anh Raster ciing giéng nhu cac ddi tuong khac trong ban vé AutoCAD c6 thé sao
chép, dich chuyén hay cat xén. Anh c6 thé dugc thay doi, di€u chinh d6 twong phan
hay cdn xén anh theo duong bao hinh chitr nhat hodc mét da gidec. AutoCAD ho trg

! Anh Raster: 1a anh kiéu anh xa bit hay anh dang manh, cac hinh anh duoc thé hién boi cac chim
nho riéng biét.

2 Ban vé& Vector: 1a ban v& thé hién theo kiéu dd hoa huéng dbi tuong, trong d6 cac dbi tugng hinh
hoc dugc lIuu trit va xur Iy béi cac phuwong trinh, cong thirc toan hoc.
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hau hét cac dinh dang cta tép anh duoc st dung phd bién trong cac tng dung k¥
thuat anh chi yéu nhu: d6 hoa may tinh, quan 1y ban v&, ban d6, cac hé thong thong
tin dia Iy (GIS). Cac anh c6 thé 1a Bitonal', x4m 8-bit, mau 8-bit, hodc mau 24-bit.
Mot sb dinh dang tép anh hd trg anh tao béi cac chdm diém trong su6t. Khi anh
trong subt duoc md, AutoCAD c6 thé nhan ra cac diém anh d6 va cho phép cac ddi
tuong d6 hoa trén man hinh AutoCAD duoc “nhin xuyén” qua diém anh. (Trong
anh Bitonal, cic diém anh nén duoc coi nhu 1a trong suét). Anh trong suét thuong
c6 mau sac hodc thude dai mau xam.

Mic du cac phan dudi md rong duge liét ké nhung AutoCAD nhan dang tr ndi
dung cua t&p chira anh chir khong phai ttr phan mo rong cta tép.

Cac dinh dang anh du'dc ho trg trong AutoCAD

Loai M0 ta va phién ban Phan md’'réng
BMP Windows and OS/2 bitmap format .bmp, .dib, irle
CALS-I Mil-R-Raster 1 .gp4ymmil, .rst, .cg4, .cal

GeoSPOT  GeoSPOT ( tép .bil phai dugc di kemvéi tép .hdr.  .bi/
va .pal cung véi cac tép dir li€u liéh quantrong
cung mot thu muc)

1G4 Image Systems Group 4 g4
IGS Image Systems Grayscale .Igs
JPEG Joint Photographics Expert Group Jpg
FLIC FLIC Autodesk Animator’Animation A, i
PCX Picture P€ Paintbrush Picture Pex
PICT Picture Macintosh Picture .pct
PNG Portable Network Graphic .png
RLC Run Length Compressed .rc
TARGA True Vision Raster-Based Data Format .tga
TIF Tagged Image Format tf

1.2. Pinh kém va dat ty Ié anh Raster

Anh c6 thé dit trong tép ban v& nhung ching thue su khong phai la mot phan cia
ban v&. Chung dugc lién két véi tép ban vé thong qua dudng dan hodc ID cua mot

! Bitonal: 13 loai 4nh c6 hai tong mau: tién canh va mau nén.

Phat trién AutoCAD bang ActiveX va VBA | 249



tép quan 1y dir liéu. Puong dan cua tép anh co thé b thay d6i hodc bj xoa bét ctr luc
nao. Str dung duong din dé gan anh vao ban vé& lam tang khong dang ké dung luong
clia ban v&. Dé gan anh, trudc hét can tao ra dbi twong Raster trong ban vé bang
phuong thirc Addraster . Phuong thirc nay yéu cau 4 tham sé dau vao: tén cua tép
anh dinh kém, diém chén anh trong ban v&, ty 1& phong dai va géc quay cta anh.
Chu ¥ rang ddi tugng Raster chi 1a mot lién két doc 1ap ciia anh chir khong phai 1a
anh.

Mot anh Raster c6 thé dinh kém nhiéu 1an vao ban v& va mdi 1an dinh kém s& twong
g can tao mot do1 tuong Raster moi. M&i phan dinh kém d6 ¢ duong bao riéng
va cac thong sd Ve d6 sang toi, tuong phan, d§ dam nhat, do trong sudt riéng. Mot
anh don c6 thé cit dugc thanh nhiéu phan va sip xép lai mot cach doelép. trong ban
VE.

C6 thé gan ty 1é co gidn anh Raster khi tao d6i twong Raster d&'ty 18 vé'hinh hoc cua
anh phu hop véi ty 1€ hinh hoc trong ban v&. Khi chon mt.anh dé dinh kénd, anh do
s€ dugc cheén vao véi ty 1€ 1a 1 don vi do cua anh bfing 1 don viban v&.Dé thiét lap
ty 1& phong dai cho anh can biét don vi do nao (inches, \feet, metres...) dang sir
dung 1a don vi v& ctia AutoCAD. Tép anh nhat thi€t phai‘ed théng tin vé do phan
giai xac dinh DPI (Dots Per Inche: s6 diém trén.mét inch) va sd.cac diém trong anh.

Néu mot anh c6 thong tin vé d6 phan giai, AutoCAD két hep gia tri 6 véi ty 1& co
gidn va don vi do ctia AutoCAD dang str dung, trong ban vé. Vi du: néu anh raster 1a
mot ban thiét ké da duoc quét véi tyA8: T%em tén anh bang 6m (600 cm) thuc té,
tuc 1a ty 1€ 1:600; ban v€ st dungidon vi cm va 1 cm béng 1 don vi v€ thi ty )
phong dai ctia anh duoc lap bang cach/gan gia tri cho thong s6 scaleFactor cia
phuong thirc Addraster la 600. Khi d6 AutoCAD s€ chén anh véi ty 1€ phu hop
v6i cac dbi tugng hinh hoc trong ban vévector.

CHU Y Né&u khéng c6.thong s§ v&idd phan gidi cho tép anh dinh kém thi AutoCAD s& tinh
bé rong gbc cua anh bang_1 dan,vi. Sau khi chén anh, bé rong ctia anh trong hé don vi do
cla AutoCAD bang vdi hé(s6 phéngdai.

Pinh kém anh Raster

Vi du dudi day séchendnh Raster vao khong gian mé hinh, anh nay chira trong tép
watch.jpg/dattrong thu muc Sample. Néu khong tim dugc tép anh nay hodc dugc
dat trong thu muc khac thi chi can gan tén va duong dan day du mdt tép anh bat ky
naoidoécoisanseho bién imageName.
Sub Chl0_ /AttachingARaster ()

Dim insertionPoint (0 To 2) As Double

Dim scalefactor As Double

Dim rotationAngle As Double

Dim imageName As String
Dim rasterObj As AcadRasterImage

imageName = "C:/Acad2000/sample/watch.jpg"
insertionPoint (0) = 5

insertionPoint (1) = 5

insertionPoint (2) = 0

scalefactor = 2

rotationAngle = 0

On Error GoTo ERRORHANDLER
’ G&n anh raster vao khéng gian mé hinh
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Set rasterObj = ThisDrawing.ModelSpace.AddRaster
(imageName, insertionPoint,scalefactor, rotationAngle)
ZoomAll
Exit Sub
ERRORHANDLER:
MsgBox Err.Description
End Sub

1.3. Quan ly anh Raster

C6 thé thay doi tén anh, tén tép va duong dan cua tép thong qua cac thude tinh ctia
doi tugng Raster.

1.3.1. Thay d6i dudng dan cua tép

Puong din va tén tép cia anh c6 thé 1iy hodc thay dbi dwoc bang thudc tinh
ImageFile. Puong dan duoc tao boi thude tinh nay la dudong dan that d&AuitoCAD
tim kiém anh.

Néu AutoCAD khong thé dinh vi duogc ban vé& (vi dij trong truong hop ban vé bi
chuyén di chd khac sau khi tén cua tép dd dugc gaficho thudc tinh Imagerile) thi
nod s& xo4 céac thong tin vé duong dan tuong dbithay tuyét doi chira trong tén tép (vi
du, \images\tree.tga hoic c:\myproject\images|tree.tga s&chuyén thanh tree.tga) va
tim duong dan méi dugc dinh nghia boi phrreng thiré\set ProjectFilePath ciia dbi
tuong Preferences. Néu ban vé khong“duoc dinh vi theo cac duong dan, nd sé
dung dudng dan dau tién tim lai due, Co théixodduong dan trong tén tép hoic chi
ra mot duong dan tuong d6i bangach gén lai thudc tinh Imagerile.

Thay d6i duong dan trong thudc tinhiimage#s 1e khong dnh hudng dén thiét 1ap tim
kiém duong dan cua cac tép trong du an:

1.3.2. Pat tén anh

Tén cua anh khong nhét thiét triing véi tén cua tep anh do. Khi dinh kem anh vao
ban v&, AutoCAD str'dung.tén tép khong bao gdm phan mé rong 1am tén cta anh.
C6 thé thay ddi,tén eiia anh ma khong lam anh huong dén tén cta tép anh do. Tép
anh duge.thé hién thong qua thudc tinh TmageFile cua ddi tuong Raster. Thay doi
thudc tinh/Trageri 1€ sé dan dén thay ddi anh trong ban vé. Tén anh dugc thé hién
bof thudc tinh Neme va khi thay doi thudc tinh Name thi chi thay d6i tén ctia anh ma
khong 4nh hweng dén tép lién két véi anh do.

1.4. Hiéu chinh anh va dwé&ng bién

Tat ca cac anh déu co6 dudng bién. Khi dinh mét anh vao ban v&, duong bién cua
anh s& ké thira cac thudc tinh thiét 1ap hién tai bao gém: mau, 16p, kiéu duong va ty
1¢ cua kiéu duong. Néu dinh dang anh 1a bitonal thi mau cta anh va mau cua duong
bién 1a nhu nhau. Cling nhu céc ddi tuong khéac cua AutoCAD, cé thé hiéu chinh
anh va cac thudc tinh ctia duong bién nhu sau:

= Hién thi hodc dau duong bién
= Hiéu chinh 16p ctua anh, mau va kiéu duong cia duong bién

= Thay di vi tri cia anh
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= Pitty 16, goc quay va thay doi chiéu cao, chiéu rong ctia anh
= Bat tit ché do hién thi cta anh

= Thay d6i do trong sudt ctia anh

= Thay d6i do sang tdi, tuong phan va do mo

= Thay d6i chat luong va toc do hién thi anh

1.4.1. Hién thi va che gidu dudng bién anh

Gidu duong bién s& dam bao rang anh khong thé bi dich chuyén hay hiéu chinh mot
cach ngiu nhién va dudng bién s& khong duoc in ra hodc hién thi. Khi dudng bién
bi gidu di, phan anh cat ra vin dugc biéu dién theo gidi han do dudng biénac dinh,
chi c6 dudng bién 1a chiu anh huéng. Khi chon hién thi hay khéng'hién thi\duong
bién ctia mdt anh ttc 13 hién thi hodc khong hién thi duong biéh cia todn.bo ¢ac anh
trong ban ve.

s o R

Dé hién thi hodc ddu duong bién anh, sir dung thudc tinh ClippingEnabled.

CHU Y Thudc tinh nay chi'tc ‘@ong Ién dudng bién cua anh. D& nhin thdy su’ thay doi
trén anh khi bat tat thudc'tinh nay‘can quan sat kj dudng vién nhd xung quanh anh.

1.4.2. Thay ddi I6p cira anh, mau va ki€u dudng ctia dudng bién

C6 thé thay.ddi mauya kiéu duong cua duong bién anh ciing nhu 16p cua dnh bang
cachistr dung céc thudc tinh sau:

Layer Xéc dinh layer cua anh
Color Xéc dinh mau cua duong bién
Linetype Xéc dinh kiéu duong cia dudng bién

1.4.3. Thay doi ty 1€, géc quay, vi tri, bé rong va chiéu cao ciia anh

C6 thé thay d6i ty 18, gbc quay, vi tri, bé rong va chiéu cao cua anh bing cach sir
dung cac phuong thtrc va thudc tinh sau:

ScaleEntity bat ty I¢ anh
Rotate Quay anh
Origin Xac dinh vi tri cia anh
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Width Xéc dinh bé rong cua anh theo pixel

Height Xéc dinh chiéu cao cua anh theo pixel
ImageWidth Xéc dinh bé rong cua anh theo don vi trong co so dir liéu
ImageHeight Xéac dinh bé rong cua anh theo don vi trong co s¢ dir liéu

ShowRotation  Quyét dinh anh raster duoc hién thi quay hay khong

1.4.4. Thay doi ché& dd nhin thiy cta anh

Ché d6 nhin thdy cua anh tac dong toi tbc do vé lai bang viéc khong thé hién anh
trong ban v€ hién tai. Cac anh bi giéu di s€ khong duoc thé hién hay in.ra ma chi thé
hién duong bién cua anh. Gan gid tri FALSE cho thudc tinh TmageVisibility dé
khong hién thi anh va gan TRUE dé hién thi anh tro lai.

1.4.5. Thay doi mau cia anh Bitonal va do trong suét

Anh Raster dang Bitonal 1 nhimng anh chi gdm mau tiéd cdnh va maumnén. Khi dinh
mot anh dang nay vao ban v€, cac diém tién canh trong anhedo, s ké thira toan bo
cac thiét lap vé mau sic cua 16p hi¢n tai. Bén canh nhitng thay ddi ¢6 thé thuc hién
v6i cac anh dinh kém, co thé thay do6i cac anh Bitonal bang cach chuyén mau chir va
bat tat ché do trong sudt cia mau nén.

CHUY Anh Bitonal va duding bién clia nd lubRxco cling mau.

bé thay ddi mau tién canh cua anh Bitonal, st dung thudc tinh color.

Dé bat va tit ché do trong suot, sir dung thudc tinh Transparency.

1.4.6. Diéu chinh do sangtoi, tueng phan va do mo

C6 thé diéu chinh do'sangutoiptuong phan va do mo trong AutoCAD dé biéu dién
anh va in anh ma khong,lam @nh huong dén tép anh Raster ban dau. Piéu chinh do
sang toi dé thay doi ddwsang-cua anh. Diéu chinh do twong phan dé 1am cho cac anh
c6 chat luong kém dé xem hon. Piéu chinh do mod dé cac hinh hoc biéu dién theo
dang Veetor dé nhin hoh so véi anh va tao cac hiéu ing vét nude khi in ra. Str dung
cac thudc finfusau dé thuc hién cac diéu chinh do:

Brightness Xac dinh mirc sang t6i clia anh
Contrast Xéc dinh mirc d6 tuong phan cia anh
Fade Xac dinh mirc d0 mo cuia anh

1.5. Cat xén anh

Anh c6 thé duoc biéu dién hodc in ra chi mot phan can thiét bang cach cit riéng
phan do. Buong bién cua phan cat riéng do 1a mot hinh da giac phing hodc 1a hinh
chir nhét v6i cac dinh cta ching phai nam bén trong khung ctia anh. Tt mdt anh co
the cat ra nhiéu anh nho bang cach dung cac duong bién cat khac nhau.
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C3t anh bang dudng bao cit hinh chif nhadt  Anh nhan dugc sau khi cit
Cac budc thuc hién cat anh
1 Bat dudng bién cia anh bang thudc tinh ClippingEnabled.

2 Xéc dinh dudng bién cat va thuc hién cat v6i phuong thiic ClipBoundary.
Phuong thtrc nay yéu cau mot tham s6 dau vao la*mang kicu variant' clia cic
toa do trong hé toa do 2D WCS d¢ xac dinh dudng bién ¢at anh.

1.5.1. Thay d6i dudng bién cat

bé doi mot duong bién cat cd san chi can lapydai cacibudc néu trén, khi d6 duong
bién cii s€ bi x04 di va duong bién mai sé€ thay thé. duong bién cil.

1.5.2. Hién thij va khong hién thi dudng bién cat

Anh duoc cét ra tir anh ban dau c6 thé.duoc hién thi cung voi duong bién cat; hodc
gidu di dudong bao cit va hién thi cic doong bién cta anh gbc. Dé gidu di duong
bién cit va hién thi.anh gbc, thuc hién gan thudc tinh ClippingEnabled la
FALSE. Va nguoc lai'débiéu'dién anh duoc cat thi gan thudc tinh trén thinh TRUE.

Cat dudng bién cia'anh Raster

Vi du nay s€ chén mét anh raster vao khong gian mo hinh. Sau dé s€ thuc hién ct
anh bang mot duong bién cit. Vi du st dung tép anh c6 tén downtown.jpg luu trong
thuamuc Sample cua chuong trinh. Néu khong tim thay tép nay trong thu muc noi
trén thi_conthé tép d6 duoc luu trong thu muc khac hodc dung mot tép anh khac
bangicach gan tén va duong dan cua tép d6 cho bién imageName.
Sub Chl0fClippingRasterBoundary ()

Dim insertionPoint (0 To 2) As Double

Dim scalefactor As Double

Dim rotationAngle As Double

Dim imageName As String
Dim rasterObj As AcadRasterImage

imageName = "C:\AutoCAD\sample\downtown.jpg"
insertionPoint (0) = 5
insertionPoint (1) = 5
insertionPoint (2) = 0

! Kiéu variant: kiéu bién thé 13 kiéu c6 thé chtra moi loai dit liéu
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scalefactor = 2

rotationAngle = 0

On Error GoTo ERRORHANDLER

’ Tao mét anh raster trong khéng gian mdé hinh

Set rasterObj = ThisDrawing.ModelSpace.AddRaster
(imageName, insertionPoint,scalefactor, rotationAngle)

ZoomAll

! Xay dung dudng bién cdt bang mét mang diém

Dim clipPoints (0 To 9) As Double

clipPoints(0) = 6: clipPoints(l) = 6.75
clipPoints(2) = 7: clipPoints(3) = 6
clipPoints(4) = 6: clipPoints(5) = 5
clipPoints (6) = 5: clipPoints(7) = 6
clipPoints (8) = 6: clipPoints(9) = 6.75
' Cc&t anh

rasterObj.ClipBoundary clipPoints
’ Cho phép thé hién dudng bién cit
rasterObj.ClippingEnabled = True
ThisDrawing.Regen acActiveViewport
Exit Sub

ERRORHANDLER:
MsgBox Err.Description

End Sub

2. Su dung khoi va thuoc tinh

AutoCAD hé tro mot s6 dic tinh gidp quan ly cae dbi trong trong ban ve&. Vai cac
khéi, c6 thé t6 chirc va thao tic véinhied dbi trong nhu mot d01 tugng. Cac thudc
tinh lién két v6i cac muc thongdin eia khdivtrong ban v&, vi du: sd luong va gia ca.

St dung cac tham chiéu ngoai ciia AutoCAD dé dinh kém hodc ghi dé toan bo cac
ban vé khac 1én ban v€ hi¢nstai. Khi mo ban v€ hién tai thi toan bd thay doi trén
nhiing ban v€ ma no6 tham chiéu dén s¢ dugc cdp nhat.

2.1. Lam viéc v&i khoi
Mot khéi 1a tap Hopicuatmhiéu dbi trong co thé lién két voi nhau dé tao thanh mot
doi tugng doc lapthoacimat khoi tham chiéu. Cac khoi tham chiéu c6 thé dugc chén,
phong daiwva,xoay trong ban vé. Cac khoi tham chi€u ciing c¢6 thé duoc tach thanh
cac d6i twgng thanh phan dé sua doi va dinh nghia lai khoi. AutoCAD s€ cdp nhat
su thay“doi ‘do-khi sir dung khoi d6 trong nhitng lan sau dua vao dinh nghia cua
khoi. ‘€Cac khoi giup t6 chire hgp 1y hon qua trinh ve€. Vi du cac khoi c6 thé st dung
trong cactruong hop sau:
=  Xay dyng mdt thu vién chuén cua cac ky hiéu, cAu kién, cac bd phan chuén
thuong dung dé cé thé chén cung mot khoi tham chiéu nhiéu lan thay vi tao
lai cac thanh phan cua chiing moi khi str dung.
= Stra lai ban v&€ mot cach hiéu qua bfing cach chén thém, dinh vi lai va sao
chép cac khoi nhu cac cau kién hon 1a thyc hién trén cac doi tugng hinh hoc
riéng 1€.
»  Tiét kiém duoc bd nhé béng cach luu trit tat ca cac tham chiéu vao mot khdi
va duogc luu trong co sé dir liéu ban vé bang tén ctua khoi.
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M&i khi chén mot khoi vao ban v& 1a mot 1an tao tham chiéu dén khoi, khi d6 can
dat hé sd phong dai va goc quay cho khdi duoc chén. Khdi d6 c¢6 thé duoc phong
dai véi ty 1¢ khac nhau theo cac hudng khac nhau bang cach nhap cac gia tri phong
dai theo cac truc toa do (X,Y,2).

Dy @ &

Gia tri mac dinh Ty Ié theo truc X= 0.5 Ty Ié theo truc X= 1 GOcC quay= 45
Ty |é theo trucY= 1 Ty € theo trucY= 0.5

Cac khdi gitp to chirc cac thao tac v& mot cach hé thong nén'co thé thiét 1ap, thiét
ké lai va sap xép cac doi tuong trong ban vé cling nhu céc thong tin lién két voi
ching.

2.1.1. Lam viéc véi I6p, mau sic, va kiéu.dudng

Khdi ¢6 thé duge dinh nghia tir cac ddi tuong dugc vé ngay tir ban dau trén cac 16p
khac nhau ciing nhu voi cac mau va kiéuduong'khac nhdu. Cac khéi co thé giir
nguyén cac thudc tinh nay cta déi twong. De.d6, mdi khi chén khdi thi mdi ddi
tugng trong khdi d6 s& duoc vé boi 16p, matisaciva kiéu duong ban dau cia chiing.

L&p kich thuGc
va mau té

L3p bulong

L&p dé6i tuong

(@)
Y
& Tat ca cac I6p

Khi mot tham chiéu khdi chira cac ddi twong dugce vé tir 1op 0 (v6i mau va kiéu
duong dugc gan 1a BYLAYER) thi n6 s€ dugc dat vao 16p hién hanh va nhan mau
va kiéu duong cta 16p hién hanh. Céc thudc tinh cua 16p hién hanh s& thay thé mau
sic va kiéu duong da dugc gan cho khéi tham chiéu do.

Khi mét tham chiéu khéi chira cac d6i twong ma mau va kiéu dudng duoc gan 1a
BYBLOCK thi s& dugc v€ v4i mau va kiéu duong da thiét 1ap khi chén khoi. Néu mau
va kiéu duong chua dugc gan thi tham chi¢u khoi s€ nhan mau va kiéu duong cua
16p.
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2.1.2. Cac khai Iong nhau

Céac khéi co thé chira (lé)ng) cac tham chiéu khéi khac. Vi du, chén mot ban v& lép
rap co khi bao gdm vo may, gia d& va cac chdt lién két; mdi chét lién két tao thanh
boi buldng, vong dém va dai dc. Diéu han ché duy nhét cua cac khéi 10ng 1a khong
thé chén hoic tao khéi tham chiéu dén chinh no.

= B =

e
) : 5 m%
T : S =t
(b TR
Khoi hoan chinh Cac khoi cau thanh khoi'hoan chinh

T - »

Khai lién két bu 16ng Cac khoicaurthanh khai bu Iong

2.1.3. Pinh nghia khoi

St dung phuong thirc Add dé tao khéi moi. Phuong thire nay can 2 thong s6 dau
vao gom: vi tri trén ban v& dé tao khdi vartén cua khoi.

Sau khi tao khdi, co thé thém cae,dodi tuong hinh hoc hodc cac khdi khac vao khdi
mdi dugc tao. Co thé chennkhéi vao ban vé. Khoi duge chén do 1a mot doi tugng
goi la tham chiéu khai.

Khéi ciing c6 thé@uge tao.bang cach sir dung phuong thirc wblock dé nhom cac dbi
tugng thanh mot tép ban v& doc 1ap. Tép ban vé sau d6 co thé duoc st dung nhur 1a
mot dinh nghia khditrong cic ban v& khac. AutoCAD coi ban v& bat ky chén vio
ban V& khéc 1a mot khéi.

2.1.4, Chen khoi

C6 thé chén khédi hodc toan bd ban v& nao do vao ban v& hién tai bﬁng phuong thirc
TnsertBlock. Phuong thirc ndy yéu cau 6 thong sé dau vao gom: diém chén, tén
cta khoi hodc tén ban vé duge chén, ty 1¢ phong dai theo truc X, truc Y, truc Z va
gbc quay.

Khi chén mot ban v& vao mdt ban vé khéac thi ban v& d6 s& duge coi nhu mot khdi
tham chiéu. Mdi 1an chén theo trinh ty s& tham chiéu dén dinh nghia khéi (bao gdom
mo ta hinh hoc cua khdi) v6i cac thong sb vé vi tri, ty 16 phong dai va goc quay
khac nhau s& duoc mo ta trong minh hoa dudi day. Néu ban vé& bi thay d6i sau khi
dugc chén vao ban vé khac thi sy thay ddi do s& khong dugc cap nhat trén khéi da
chén. Dé sy thay ddi cap nhat trén khéi chén can d& chung va chén lai vao ban vé.
Cach nay dugc thyuc hién bang phuong thirc TnsertBlock.
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Néu chén mdt ban vé& nhu mot khéi thi tén tép s€ dugc dung la tén cua khdi mot
cach ty dong. Co thé thay doi tén khoi bang cach st dung thudc tinh Name moi khi
tao khoi.

[=F== | WAUTODESK, INC:

Bu I6ng Cac khoi tham chi€u bu l6ng

Theo mac dinh, AutoCAD s¢€ str dung diémyco toa.dod (0,505 0) lam diém co s& cho
ban v& dugc chén vao. Ta ciing c6 thé thay d6i diém'eo so'cuia ban vé bang cach mé
ban v& gdc va sir dung phuong thirc SefVariable.dé xac dinh lai diém chén méi cho
bién hé thdng 1nsBasE. AutoCAD s&str dung\diémrco s méi cho cac lan chén sau
cua ban ve.

Néu ban vé& sir dung dé chén c6 chira,ca ddi‘tugng PaperSpace thi chung s¢ khong
nam trong dinh nghia khéi cua ban ¥& hién hanh. Pé sir dung cac 601 tuong
PaperSpace trong cac ban v&khac thi thuc hién bang cach md ban vé gbc va sir
dung phuong thirc add dé dinh nghia cac ddi tuong PaperSpace nhu 1a mot khéi. Va
sau do, ta c6 thé chén ban v&idéwao trong ban v& khac, ké ca trong khong gian in va
khong gian mo hinhs

Khong thé dung phép 1aprdé tim ra cac ddi twong gbc céu thanh nén khdi hién tai.
Tuy nhién, cé théulap qua dinh nghia ctua cac khoi ban dau hodac bung khoéi tham
chiéu thanh"¢éc khoi goc cau thanh nén no.

Ngodi ra, 66 thé chén mot loat cac khéi st dung phuong thirc AddMInsertBlock.
Phuong thic nag khong chén mot khdi don 1é vao trong ban vé giéng nhu phuong
thie InsertBlock ma chén mot loat cac khdi di duoc chi dinh. Phuong thtric nay tra
vé dbi twong kiéu MInsertBlock.

Dinh nghia khoi va chén khdi vao ban vé

Vi du nay s& dinh nghia mot khdi va thém mot dudng tron. Sau d6 s& chén khéi nay
vao ban v& nhu mot tham chicu khoi.

Sub Chl0 InsertingABlock()
’ Pinh nghia khbi
Dim blockObj As AcadBlock
Dim insertionPnt (0 To 2) As Double
insertionPnt (0) = 0
insertionPnt (1) = 0
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insertionPnt (2) = 0

Set blockObj = ThisDrawing.Blocks.Add
(insertionPnt, "CircleBlock")

! Thém moét dudng tron cho khbi

Dim circleObj As AcadCircle

Dim center (0 To 2) As Double

Dim radius As Double

center (0) = 0
center(l) = 0
center (2) = 0
radius = 1

Set circleObj = blockObj.AddCircle (center, radius)

’ Chén khéi

Dim blockRefObj As AcadBlockReference

insertionPnt (0) =

insertionPnt (1) =

insertionPnt (2) =

Set blockRefObj = ThisDrawing.ModelSpace.InsertBlock

(insertionPnt, "CircleBlock", 1#, 1%, 1#, 0)

ZoomAll

MsgBox "The circle belongs to " & blgekRefObj.ObjectName
End Sub

NN

CHU Y Sau mdi [an chén, hé truc toa do WCS cla tép bén ngoai sé song song vdi hé toa
dd UCS trong ban vé hién hanh. Vi vay, mot khéi duge chen tir’mot tép khac sé dugc chén
vao ban vé theo bat cr hudng nao trong khong gian bangscach thiét 1ap hé truc toa do
UCS trudc khi chén khai.

2.1.5. Bung khoi tham chiéu

St dung phuong thirc Explode dé bung mot khéi tham chiéu, sau d6 c6 thé hiéu
chinh, thém hodc x04 doi tuong tao thanh'khoi.

Biéu dién két qua bung mot khoi tham chiéu

Vi du nay s€ dinh nghiaimdt khéi va thém vao mot duong tron. Sau do sé chen khéi
nay vao ban v€ nhui mot tham chiéu khéi. Khdi do sé bi pha va ddi tuong nhan duogc
s& duoc biéu didn cung v6i kiéu dbi tugng cia no.
Sub Cth_ExplodingABlgck()

" Pinh, nghia khoi

Dim, blockObj As AcadBlock

Dim imsertionPnt (0 To 2) As Double

insertionPnt (0) = 0

insertionPnt (1) = 0

insertionPnt (2) = 0

Set blockObj = ThisDrawing.Blocks.Add(insertionPnt,
"CircleBlock")

’ Thém dudng tron vao khéi
Dim circleObj As AcadCircle
Dim center (0 To 2) As Double
Dim radius As Double

center (0) = 0
center (1) = 0
center (2) = 0
radius = 1

Set circleObj = blockObj.AddCircle (center, radius)
’ Cheén khéi
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Dim blockRefObj As AcadBlockReference

insertionPnt (0) =

insertionPnt (1) =

insertionPnt (2) =

Set blockRefObj = ThisDrawing.ModelSpace.InsertBlock
(insertionPnt, "CircleBlock", 14#, 1#, 1#, 0)

ZoomAll

MsgBox "The circle belongs to " & blockRefObj.ObjectName

’ Pha khéi

Dim explodedObjects As Variant

explodedObjects = blockRefObj.Explode

’ Vong ldp qua tlt cad cac dbi tuong sau khi phad khéi

Dim I As Integer

For I = 0 To UBound (explodedObjects)
explodedObjects (I) .Color = acRed
explodedObjects (I) .Update
MsgBox "Exploded Object "™ & I & ": "&
explodedObjects (I) .ObjectName
explodedObjects (I) .Color = acByLayer
explodedObjects (I) .Update

o NN

Next
End Sub

2.1.6. Pinh nghia lai khéi

St dung bét ctr phuong thirc hay thudc tinh naosCia @6i tuong Block dé dinh nghia
lai khoi.

Khi dinh nghia lai khoi, tit ca cac’tham.chiéu dén khdi d6 trong ban vé& déu duogc
cap nhat ngay theo dinh nghia moi'ctuia kKhoi.

Vi¢c dinh nghia lai anh hudng dén viée.chén khéi trude va sau d6. Céac thudc tinh 1a
hang s6 s€ bi mat di va duggcsthay bang hang s6 mai. Cac thudc tinh 1a bién so s€
gilt nguyén khong doi-mac du khéi méi dinh nghia khong kém thude tinh nao.

binh nghia lai doi tugng trong dinh nghia khoi

Vi du nay s& dinhmghiaumotkhdi va thém mot dudng tron vao dinh nghia khéi. Sau
d6 s& chén khoi nay vao,ban vé€ nhu mot tham chiéu. Thuc hién thay ddi duodng tron
trong dinh nghia vaycdp nhét lai cho khéi, khi do trong ban vé khbi s& tu dong cap
nhatthay 61 d6.

Sub), Ch10, RedefiningABlock ()
’ Pinh nghia khbi
Dim blockObj As AcadBlock
Dim insertionPnt (0 To 2) As Double
insertionPnt (0) = 0
insertionPnt (1) = 0
insertionPnt (2) = 0
Set blockObj = ThisDrawing.Blocks.Add(insertionPnt,
"CircleBlock™)
' Thém dudng tron vao khbi
Dim circleObj As AcadCircle
Dim center (0 To 2) As Double
Dim radius As Double

center (0) = 0
center(l) = 0
center(2) = 0

260 | Chuong 10: K§ thuét vé& ndng cao va td chirc ban vé



radius = 1

Set circleObj = blockObj.AddCircle (center, radius)

’ Chén khéi

Dim blockRefObj As AcadBlockReference

insertionPnt (0) =

insertionPnt (1) =

insertionPnt (2) =

Set blockRefObj = ThisDrawing.ModelSpace.InsertBlock
(insertionPnt, "CircleBlock", 1#, 1#, 1#, 0)

NN

ZoomAll
' Thay dbi ban kinh dudng trén va cdp nhat lai khéi tham
' chiéu
circleObj.radius = 3
blockRefObj.Update
End Sub

2.2. Lam viéc v&i thuéc tinh

Tham chiéu thudc tinh cung cip cac nhan tuong tic hoic cic thé dé dinh vin ban
kém theo khéi. Vi du trong ban v& b tri 46 dac ciia métiean phong'dwdi day, cac dir
liéu co thé gén véi mdi vat dung va chung co théda chi ‘s6"etanbod phan, gia, cha
thich va chu sé hiru.

_——————
|
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CHﬁ_R
CHAIRP000 |
310C-9000
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Khoi va %
dinh r
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tinh
. CHAIR
Loai CHAIR2000
N 2 LY CH=-001 4-633-02
Nl;la san xuat 125,99
Mau
Gia ca Chén khdi kém theo cac thudc tinh

Thong'tin vé cac tham chiéu thudc tinh cta ban v& c6 thé duoc trich ra va sir dung
trong cac ban tinh hodc cd so dir ligu dé tao cac muc nhu danh muc céac bd phan hay
bang thong ké vat liéu. Mdi khéi co thé duogc lién két v6i nhidu thude tinh mién 1a
mdi thudc tinh c6 mot thé khac nhau.

C6 thé dinh nghia cac thudc tinh 1 hing sb, ching co cung gia tri v6i moi khdi
dugc chén trong ban vé nén AutoCAD khong nhac nhap gia tri nay khi chen.

Céac thudc tinh c6 thé dé ché do khong nhin théy turc 1a no s€ khong duoc thé hién
hay in ra. Tuy nhién, thong tin cua ching van dugc luu trong ban veé.

Phat trién AutoCAD bang ActiveX va VBA | 261



2.2.1. Tao dinh nghia thudc tinh va tham chiéu thudc tinh

Pé tao mot thudc tinh tham chiéu, can tao dinh nghia thudc tinh cho mot khéi bang
cach st dung phuong thirc 2addattribute. Phuong thirc nay can 6 thong sé dau vao
gom: chiéu cao cta chit ghi thudc tinh, ché d6 cua thudc tinh, dong nhic, diém
chen, gia tri cua thé va gia tri thudc tinh mac dinh. Ché d6 cua thudc tinh khong bét
budc phai nhap va co thé tuy chon mdt trong 5 gié tri sau:
acAttributeModeNormal

Chira réng ché d6 hién hanh ctia mdi thudc tinh dugc duy tri.
acAttributeModeInvisible

Chi ra rang gia tri thudc tinh khong xuat hién khi chen khoi. Lénh
ATTDISPSE vO hi€u hoa ché dd Invisible.

acAttributeModeConstant

Gan gia tri cd dinh cho thudc tinh khi chénkhéi.
acAttributeModeVerify

Nhic nho kiém tra gia tri thudc tinb1a,dung khi chén khoi.
acAttributeModePreset

Gan gia tri mac dinh cho thudc tinhykhi chen khdi co chua gia tri
hién tai. Gia tri khong théssia khi d¢ ¢ che do nay.

Céc tly chon trén c6 thé khong can nhap hodc nbép dudi dang mot to hop bat ky
hay t6 hop cua tit ca cac gia tri®Lap tdthop cnia cac tuy chon bang cach cong cac
gia tri d6 lai voi nhau. Vi duncod thé” nhdp acattributeModeInvisible +
acAttributeModeConstant.

Dong nhac xuat hién_moi khi chen khoi chira thudc tinh. Gié tri mac dinh cda chuoi
nay chinh 1a gid" tri. cua thé. Nhap gia tri che do thuoc tinh Ia
acAttributeModeConstant delam vo hléu d(‘)ng nhac.

Gi4 tri cua thé dung d&nhanbiét cac thudc tinh. Gia tri nay 1a mot chudi to hop cua
bat cur ky tu nagitrr khoang trong hay dau cham than. AutoCAD sé tu dong chuyén
cac chir ¢cai viet thwong thanh viét hoa.

Khi*thudé tinhduoc dinh nghia cho khéi, du khdi dugce chén & dau biang phuong
thitc TnsertBlock déu co thé chi dinh gia tri khac nhau cho thudc tinh.

Mot dinh nghia thudc tinh dugc lién két voi khdi tao ra no. Cac dinh nghia thudc
tinh duoe tao ra trong khong gian mé hinh hay khong gian in khong duge dinh kém
vao vi tri hop 1€ ciia mdt khoi bat ky nao.

DPinh nghia mot thudc tinh

Vi du nay s€ tao mot khoi va sau d6 thém thude tinh cho khoi. Khoéi sau do s€ dugc
chén vao ban ve.
Sub Chl0 CreatingAnAttribute ()

’ Pinh nghia khéi

Dim blockObj As AcadBlock

Dim insertionPnt (0 To 2) As Double
insertionPnt (0) = 0
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insertionPnt (1) = 0

insertionPnt (2) = 0

Set blockObj = ThisDrawing.Blocks.Add(insertionPnt,
"BlockWithAttribute™)

’ Thém thudc tinh cho khéi

Dim attributeObj As AcadAttribute

Dim height As Double

Dim mode As Long

Dim prompt As String

Dim insertionPoint (0 To 2) As Double

Dim tag As String

Dim value As String

height =1

mode = acAttributeModeVerify
prompt = "New Prompt"
insertionPoint (0) = 5
insertionPoint (1) = 5
insertionPoint (2) = 0

tag = "New Tag"

value = "New Value"

Set attributeObj = blockObj.AddAttributetheight, mode,
prompt, insertionPoint, tag, svalue)

’ Chén khéi va tao tham chiéu kh&i\va tham chi#éu thudc tinh

Dim blockRefObj As AcadBlockReférence

insertionPnt (0) =

insertionPnt (1) =

insertionPnt (2) =

Set blockRefObj = ThisDfawing.MeodelSpace.InsertBlock
(insertionPnt, M*BlockWithAttrfibute", 1#, 1#, 1#, 0)

NN

End Sub

2.2.2. Stra ddi dinh nghia thudc'tinh

Str dung thudc tinh va.phuong thirc ctia d6i tuong Attribute dé stra d6i thudc tinh.
Mot s6 thudc tinh cia dortuong Attribute dugce liét ké dudi day:

Alignment Quy dinh ché do cin 18 ngang va doc cua thudc tinh
Backward Quy dinh huong chit ciia thudc tinh
FieldLength Quy dinh chiéu dai chir ciia thudc tinh

Quy dinh chiéu cao chit ciia thudc tinh

InsertionPoint Quy dinh diém chén chit cta thudc tinh

Quy dinh ché d6 caa thudc tinh

PromptString Quy dinh ndi dung dong nhéc cua thudc tinh

Rotation Quy dinh goc quay chir cua thudc tinh

ScaleFactor Quy dinh ty 1€ phong dai chir cua thudc tinh

TagString Quy dinh ndi dung thé tén cua thude tinh

Mot sb phuong thirc ¢ thé sir dung dé stra cac thude tinh duoc liét ké dudi day:
ArrayPolar Nhéan ban dang cuc

ArrayRectangular Nhan ban dang chir nhat
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Copy Sao chép thudc tinh

Erase Xoa thudc tinh

Mirror Lay d6i xtg thudc tinh
Move Di chuyén thudc tinh
Rotate Quay thugc tinh
ScaleEntity Phong dai thude tinh

Pinh nghia lai thudc tinh

Vi du nay s€ tao mot khdi va sau d6 thém thudc tinh cho khdi. Khéi sawd6 s& duge
chén vao ban v&. Chit thudc tinh s& dugc cap nhat lai dé biéu dién.theo chiéu nguoc
lai.
Sub ChlO_RedefiningAnAttribute()

’ binh nghia khoi

Dim blockObj As AcadBlock

Dim insertionPnt (0 To 2) As Double

insertionPnt (0) = 0
insertionPnt (1) = 0
insertionPnt (2) = 0

Set blockObj = ThisDrawing.Blécks.Add
(insertionPnt, "BlockWithAtfribute")

* Thém thudc tinh cho khbi

Dim attributeObj As AgadAttribute
Dim height As Double

Dim mode As Long

Dim prompt As String

Dim insertionPoint (0 To 2).,As Double
Dim tag As String

Dim value As String

height =1

mode = acAttributeMddeVerify
prompt = 'New, Prompt"
insertionPoint () = 5
insertionPolnt (1) = 5
insertionPeint (2) = 0

tag = \!"New' Tag"

value = "New Value"

Set attributeObj = blockObj.AddAttribute (height, mode,
prompt, insertionPoint, tag, value)

/" Chén khéi va tao tham chiéu khdi va tham chiéu thudc tinh
Dim blockRefObj As AcadBlockReference

insertionPnt (0) =
insertionPnt (1) =
insertionPnt (2)
Set blockRefObj = ThisDrawing.ModelSpace.InsertBlock _
(insertionPnt, "BlockWithAttribute", 1#, 1#, 1#, 0)

o NN

’ Pinh nghia lai ch® thuéc tinh d& thé& hién chit theo hudng
"nguoc lai
attributeObj.Backward = True
attributeObj.Update
End Sub
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2.2.3. Trich cac thong tin cua thuoc tinh

Céc thong tin thudc tinh trong ban v& cé thé duoc liy ra bang phuong thirc
GetAttributes VA GetConstantAttributes. Phuong thic GetAttributes tra vé
mot mang cac tham chiéu thudc tinh dinh kém véi khéi cung v&i cac gia tri hién
hanh ctia chiing. Phuong thirc GetConstantAttributes tra vé mot mang cac thudc
tinh héng s6 dinh kém v&i khédi hodc cac tham chiéu ngoai. Céc thudc tinh dugc tra
vé bang phuong thirc nay 13 cac dinh nghia thudc tinh hang sb chtr khéng phai 1a
cac tham chiéu thudc tinh.

Khéng can cac tép mau dé trich théng tin thudc tinh va khong c6 tép thong tin thudc
tinh nao duoc tao ra.

Duyét qua mang cac thudc tinh tham chiéu st dung thudc tinh TagString va
TextString cia tham chiéu thudc tinh d€ kiém tra thong tin ciathuoeitinh.

Thudc tinh Tagstring biéu dién tung thé riéng bi¢t cua tham chiéu thuoc tinh

Thudc tinh Textstring chira gia tri cua tham chiéu thudc tinh.

Lay thong tin cia tham chiéu thudc tinh

Vi du nay s€ tao mot khdi va sau d6 thém thudctinh chewkhdis Khoi sau d6 s& duoc
chén vao ban v&. Dir liéu cua thudc tinh sdu d6 s&duoc fra vé va biéu dién trong
mot hop thoai thong bdo. D liu do s€ dugciedp nhat.cho tham chiéu khéi va cac
dir liéu thudc tinh s& duge lay va biéuddién lai
Sub Cth_GettingAttriputes()

" Pinh nghia khoi

Dim blockObj As AcadBlock

Dim insertionPnt (0 To 2) As .Double

insertionPnt (0) =_.0
insertionPnt (1) = O
insertionPnt (2),.= 0

Set blockObj E= ThisDrawing.Blocks.Add _
(insertionkPnt,»,"TESTBLOCK")

’ Pinh mghTa thtdc tinh

Dim attributeObj As AcadAttribute
Dimemheight '&s Double

Dim mode As Long

Dimyprompt As String

Dim insertionPoint (0 To 2) As Double
Dim tag As String

Dim value As String

height = 1#

mode = acAttributeModeVerify

prompt = "Attribute Prompt"
insertionPoint (0) = 5
insertionPoint (1) = 5
insertionPoint (2) = 0

tag = "Attribute Tag"

value = "Attribute Value"

’ Tao dbi tuong thudc tinh cho khbi

Set attributeObj = blockObj.AddAttribute
(height, mode, prompt,

insertionPoint, tag, value)
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’ Chén khbi

Dim blockRefObj As AcadBlockReference
insertionPnt (0) =
insertionPnt (1) =
insertionPnt (2) =
Set blockRefObj = ThisDrawing.ModelSpace.InsertBlock

(insertionPnt, "TESTBLOCK", 1, 1, 1, 0)

ZoomAll

o NN

' L&y gid tri thudc tinh cua khdéi tham chiéu
Dim varAttributes As Variant
varAttributes = blockRefObj.GetAttributes

’ Chuyén thé thudéc tinh va gid tri vao mét chudi va

’ thé& hién trong hép théng bio

Dim strAttributes As String

strAttributes = ""

Dim I As Integer

For I = LBound(varAttributes) To UBound (varAttributes)

strAttributes = strAttributes + ! Tag: " ‘Hg.
varAttributes (I) .TagString, +owbCrLf +
" Value: " + varAttributes (I) .textString
Next
MsgBox "The attributes for blockReference " %+
blockRefObj.Name & " aré: " &WwbCrLf

& strAttributes

’ Thay d6i gid tri cua fhudc tinh

/ Cht v: khéng céd SetAteributes. Khi di cé mang kiéu variant
' va cbd cac dbi tuong.

’ Thay dbéi chtung sé& ‘gayathay @bi cac dbi tuong trong ban vé.
varAttributes (0) .textString = "NEW VALUE!"

’ Lay lai thudc tinh
Dim newvarAttributes As’ Variant

newvarAttributes'= blockRefObj.GetAttributes

’ Biédu dién daiedc thé va cac gia tri

strAttpnibutes =""

For I = LBound (varAttributes) To UBound(varAttributes)
strAttributes = strAttributes + " Tag: " + _
newvarAttributes (I).TagString + vbCrLf +

" Value: " + newvarAttributes (I).textString

Next

MsgBox "The attributes for blockReference " &
blockRefObj.Name & " are: " & vbCrLf

& strAttributes
End Sub
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3. S dung tham chiéu ngoai

Mot tham chiéu ngoai (xref') 1a lién két mot ban v& khac v6i ban v& hién tai. Khi
chén mot ban v& nhu mot khéi thi khéi ndy va tit ca cac d6i twong hinh hoc lién két
v6i no6 s€ dugce chira trong co s¢ dit liéu cua ban v€ hién hanh, n6 s€ khong dugc
cap nhat cho du ban v& vé& gdc thay d6i. Tuy nhién khi chén ban vé& d6 nhu mot
tham chiéu ngoai thi n6 d6 s& cap nhat moi thay ddi cua ban v& gbc. Do vay mot
ban v& c6 chtra tham chiéu ngoai ludn thé hién duoc moi sy thay doi gan nhat cia
ban vé dugc tham chiéu.

Gidng nhu khdi, tham chiéu ngoai duoc thé hién trén ban v& hién hanh nhu mot ddi
tuong doc lap. Tuy nhién, no lam ting khong dang ké dung luong ciia ban vé& va
khong thé bi pha. Nhung ciing nhu véi khdi, cic tham chiéu ngoai dinh kémyvéi ban
v& o thé dugc 1ong ghép lai voi nhau.

3.1. Cap nhat tham chiéu ngoai

Khi m& hodc in mot ban v&, AutoCAD s& cdp nhat lai‘eac tham chiéd ngoai dé co
duogc céc thay doi g?m nhét cua cac ban v& duoc thath chiéu."Sauwkhi tao su thay ddi
cho céc ban v& tham chiéu va Iuu lai thi nhitng nguoi'diing khac c6 thé truy cap ban
v& nay bang cach tai lai cac tham chiéu ngoai ctiaho.

3.2. Pinh kém tham chiéu ngoai

Viéc dinh kém mét tham chiéu ngoai s€ lién két mot ban vé& can tham chiéu véi ban
v€ hién hanh. Khi mét ban vé& tham chiéu dén mot ban vé& khac, khong nhu tham
chiéu dén khéi, AutoCAD chi gan dinh nghfa cia tham chiéu ngoai vao ban vé&
trong khi do, ca khdi va cac dbi twong cua khdi deu duoc chua trong ban vé do.
AutoCAD sé& doc ban v& duge. tham chiéu dé quyét dinh s& hién thi nhimmg gi trén
ban v€ hién hanh.

Néu ban vé& duoc tham/chiéu bithiéu hoic hong thi dit liéu cta né s& khong dugc
hién thi trong ban y&hién hanh. Mbi khi mé ban v&, AutoCAD sé& tai toan bo céc
dbi twong dd hoasva phindo hoa (nhu 16p, kiéu duong va kiéu chir) tir ban vé& duoc
tham chiéu. NéUWISRETAIN la 1 thi AutoCAD sé& luu bat ky thong tin nao dugc
cap nhat cua l6p trong tham chiéu ngoai vao ban v& hién tai.

! Xref: external reference — 1a mot loai khf)i (Block) trong AutoCAD nhung c6 mét vai khac biét voi
khoi thong ‘Ehub'ng, ma khac biét 16n nhat 1a ndi dung ctia nd s€ duoc cap nhat lai khi ban v€ goc
dugc thay doi.

Trong AutoCAD c6 hai kiéu tham chiéu ngoai (xref): Attaching Xref va Overlaying Xref. Thuc chét
cua Xref 1a mot ban vé€ duogc tham chiéu boi mot ban vé khac. Gia sir ban vé C.DWG tham chiéu dén
hai ban v&: 4.DWG (xref A) va B.DWG (xref B). Xref A c6 kiéu 1a Attaching va Xref B ¢6 kiéu 1a
Overlaying. Trong ban v&é C.DWG thi Xref A va Xref B khong co6 su khac nhau. Khi ban vé D.DWG
tham chiéu dén ban vé C.DWG thi ¢ day s& xuét hién sy khac nhau gitra Xref A va Xref B: chi c6
Xref A (kiéu Attaching) duge hién thi trong ban v& D.DWG.

Trong ban dich nay, do trong tiéng Viét chwa co tir chuyén mén thich hop véi hai kiéu tham chiéu
ngoai trén cho nén ching t6i tam st dung tir tham chiéu lap cho kiéu Attaching xref va tir tham chiéu
mot lan cho ki€u Overlaying xref.
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C6 thé dinh kém céac tham chiéu ngoai v6i sb luong bao nhiéu tuy theo yéu cau sir
dung va mdi tham chiéu ngoai khi chén cin c6 vi tri, ty 1& va goc quay riéng. Ngoai
ra ¢ thé diéu khién dugc cac thudc tinh kiéu dudng, 16p da duge dinh nghia trong
tham chiéu ngoai. Sir dung phuong thiic AttachExternalReference dé dinh kém
tham chiéu ngoai. Phuong thirc nay yéu cau thong s6 dau vao bao gdm cac thong tin
vé: tén cua tép ban v€ dugc tham chiéu, tén cua xref dugc sir dung trong ban v& hién
hanh, diém chén, ty 1¢, va goc quay cta Xref. Phuong thirc nay sé& tra vé ddi tuong
ExternalReference méi duoc tao.

Pinh kém tham chiéu ngoai vao ban vé

Vi du nay s€ hién thi toan bd cac khoi trong ban v€ hién tai trudc vassau khi thém
tham chiéu ngoai. Trong vi du nay st dung tép City map.dwg timl trong ‘thu muc
sample. Néu khong c6 hodc tép duoc luu & thu muc khac thichi cAnthém tén va
dudng dan co thyc cho bién pathname dudi déy:

Sub Chl0 AttachingExternalReference ()
On Error GoTo ERRORHANDLER
Dim InsertPoint (0 To 2) As Double
Dim insertedBlock As AcadExternalRgference
Dim tempBlock As AcadBlock
Dim msg As String, PathName As String
’ Pinh nghia tham chiéu ngoaidsé dugc chen

InsertPoint (0) =1
InsertPoint (l) =1
InsertPoint (2) = 0
PathName = "c:/acad2000%sample/City map.dwg"

’ Hién thi théng tin’ wé c&ckhdi trén ban vé
GoSub ListBlocks
’ Thém tham chiéu ngoai cho ban vé
Set insertedBlock = ThisDrawing.ModelSpace. _
AttachExtexnalReference (PathName, "XREF IMAGE",
InsertPoint,nl1l, ¥, 1, 0, False)
ZoomAll
’ Hién thi_théng tin cia khdéi méi cha ban veé
GoSub ListBlecks
Exit Sub
ListBlecks:
msge= vbCrLf ’ Reset message
For Each tempBlock In ThisDrawing.Blocks
msg = msg & tempBlock.Name & vbCrLf
Next
MsgBox "The current blocks in this drawing are: " & msg
Return
ERRORHANDLER:
MsgBox Err.Description
End Sub

3.2.2. Tham chiéu mét [an

Tham chiéu mot 1an tuong ty nhu tham chiéu lap, trir khi ban v& dd c6 tham chiéu
1ap hay tham chiéu mdt lan tur trude. Bat ctir tham chi€éu mét 1an nao gan vao ban vé
cling s€ bi bo qua va do d6 khong dugc hién thi trong ban vé tham chicu. No6i cach
khéc, tham chiéu mot 1an sé khong dugc doc vao.
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Luu y 1a ta chi nén st dung tham chiéu mét 1an khi ddi tuong hinh hoc dugc tham
chiéu khong gitip ich cho nguoi dung khéac khi ho tham chiéu dén ban vé cua ta. Vi
du khi can thiét ké hé thong day dién trong nha va can tham khao thiét ké san nha.
Néu sir dung tham chiéu mét lan (tét hon 1a tham chiéu lap) téi ban ve thiét ké san
thi mot ngudi thiét ké khac khong can tham khao thiét ké san c6 thé tham chiéu dén
ban v& thiét ké hé thong diy dién ma khong phai kém theo ban vé thiét ké san nha.

Tham chiéu mot lan duoc thiét ké d€ chia sé dir liéu. Bang cach do6 c6 the nhin dugc
ban v¢€ lién hé vdi cac ban v€ khac nhu thé nao. Tham chiéu mot 1an cling lam gidm
di viéc tham chiéu long vong

Deé tao tham chiéu mot 1an, gan gia tri TRUE cho tham s boverlay cua phuong thirc
AttachExternalReference.

3.3. Tach cac tham chiéu ngoai

C6 thé tach cac tham chiéu ngoai ra khoi ban v& hoan toandva ciing c6 th¢ tach riéng
timg tham chiéu ngoai mot. G bo tham chiéu ngoai s& x04 tat ea,caeky hidu phu
thudc duogc lién két voi tham chiéu ngoai do. Néu tat ca cac.ddi tugng cua tham
chiéu ngoai déu bi xo04 khoi ban v& thi AutoCAD/s&loai bodinh nghia tham chiéu
ngoai khi md ban vé lan sau.

St dung phuong thirc Detach dé g& bo tharfchiéu ngoai va phuong thirc nay khong
thé g& bo cac tham chi€u ngoai dugc 16ngwao.

Tach tham chiéu ngoai

Vi du niy s& gan mot tham chi€u ngoai vasa d6 tich n6 khoi ban vé. Trong vi du
nay st dung tép City map.dwg tim treng thu muc sample. Néu khong c6 hoic tép
duoc luvu & thu muc khéac thi chi can thém tén va duong din ¢6 thuc cho bién
PathName dudi day.

Sub Chl0 DetachingExtemnalReference ()
On Error GoTo ERRORHANDLER

’ Pinh rghia tham chiéu ngoai sé& dugc cheén
Dim xréfHomenAs AcadBlock

Dim xrefInserted As AcadExternalReference
Dim InmsertionPnt (0 To 2) As Double

Dim, PathName As String

InsertdonPnt (0) = 1
insertionPnt (1) =1
insertionPnt (2) = 0
PathName = "c:/AutoCAD/sample/City map.dwg"

’ Thém tham chiéu ngoai

Set xrefInserted = ThisDrawing.ModelSpace.
AttachExternalReference (PathName, "XREF IMAGE",
insertionPnt, 1, 1, 1, 0, False)

ZoomAll

MsgBox "The external reference is attached."

' G& bod tham chiéu ngoai

Dim name As String

name = xreflInserted.name
ThisDrawing.Blocks.Item(name) .Detach
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MsgBox "The external reference is detached."”
Exit Sub

ERRORHANDLER:
MsgBox Err.Description

End Sub

3.4. Tai lai tham chiéu ngoai

Néu c6 sy thay ddi trong ban vé tham chiéu ngoai thi c6 thé cap nhat ndi dung thay
ddi d6 trong ban v& tham chiéu dén nd bang phuong thirc Reload. Khi tai lai ban
v&, tham chiéu ngoai dugc lya chon s& dugce cap nhat trén ban vé tham chiéu no.
Néu di bo tham chiéu ngoai thi n6 co6 thé dugc tai lai bit ctr lac nao.

Tai lai tham chiéu ngoai

Vi du ndy s& gin mot tham chiéu ngoai va sau do sé tai lai tham chiéu'do. Trong vi
du nay st dung tép City map.dwg trong thu muc sample, Néu khong céhodc tep
duoc luu ¢ thu muc khac thi chi can thém tén va duong dan. cé thyc cho bién
pPathName dudi day.

Sub Chl0 ReloadingExternalReference ()
On Error GoTo ERRORHANDLER
’ Ppinh nghia tham chiéu ngoai sé& duoc chen
Dim xrefHome As AcadBlock
Dim xrefInserted As AcadExternalReference
Dim insertionPnt (0 To 2) /As Double
Dim PathName As String

insertionPnt (0) = 1
insertionPnt (1) = 1
1nsertlonPnt( )y =0
PathName = "c:/AutoCAD/sample/City map.dwg"

’ Thém thampchiéul ngeai

Set xreflInserted =), ThisDrawing.ModelSpace. _
AttachExternalReference (PathName, "XREF IMAGE",
insextionPnt, 1, 1, 1, 0, False)

ZoomAll

MsgBox A'The, extérnal reference is attached."”

! Tai lai tham chiéu ngoai
ThisDrawing.Blocks.Item(xrefInserted.name) .Reload
MsgBox ["The external reference is reloaded."
Exit Sub

ERRORHBANDLER:
MsgBox Err.Description

End Sub

3.5. Loai bé cac tham chiéu ngoai

St dung phuong thirc Unload dé loai bé mot tham chiéu ngoai. Khi loai bo mot
tham chiéu khong con dugc sir dung trong ban v€ hién tai thi sy lam viéc cua
AutoCAD s& dugc ting cudng nho viée khong phai doc va biéu dién cac thong tin
hinh hoc hay cac ky hiéu khong can thiét. Cac dbi twong hinh hoc cta tham chiéu
ngoai va nhitng d6i twong tham chiéu ngoai dwoc ghép sé& khong duoc thé hién
trong ban v¢€ hi¢n tai cho dén khi tham chiéu ngoai dugc tai lai.
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Loai bo tham chiéu ngoai

Vi du nay s& gan mot tham chiéu ngoai va sau d6 loai bo tham chiéu d6. Trong vi
du nay st dung tép City map.dwg trong thu muc sample. Néu khong c6 hoic tep
dugc lwu ¢ thu muc khac thi chi cin thém tén va duong dan c6 thuc cho bién
PathName dudi day.

Sub Chl0 UnloadingExternalReference ()
On Error GoTo ERRORHANDLER
’ Pinh nghia tham chiéu ngoai sé& dugc cheén
Dim xrefHome As AcadBlock
Dim xrefInserted As AcadExternalReference
Dim insertionPnt (0 To 2) As Double
Dim PathName As String

insertionPnt (0) = 1
insertionPnt (1) = 1
insertionPnt (2) = 0
PathName = "c:/AutoCAD/sample/City map.dwg"

’ Thém tham chiéu ngoai

Set xrefInserted = ThisDrawing.ModelSpace. ms
AttachExternalReference (PathName, MXREF IMAGE",
insertionPnt, 1, 1, 1, 0, False)

ZoomAll

MsgBox "The external referenge is attached."

’ Bé tham chiéu ngoai
ThisDrawing.Blocks.Item(xrefInserted.name) .Unload
MsgBox "The external #efererice 1s unloaded."
Exit Sub

ERRORHANDLER:
MsgBox Err.Description

End Sub

3.6. Rang budc tham chiéu ngoai

Rang budc mot thammehiéu ngoai vao ban vé khi stir dung phuong thirc Bind s& lam
cho tham chiéu ngoai trg thanh bd phan cb dinh cua ban vé va khong con 1a tham
chiéu ngoai nifa,, Cde,thong tin ciia tham chiéu ngoai s& tr¢ thanh khdi thong
thuong) Khiban vé'dugc tham chiéu b thay ddi thi tham chiéu ngoai duoc lién két
s€ khéng dugcedp nhét. Qua trinh nay s¢ lién két toan bo co so dir liéu trong ban vé
bao, gomycatbang ky hi€u cua no. Bang ky hiéu la cac d6i tugng phi hinh hoc, vi du
nhu khéi, kiéu Kich thudc, 16p, kiéu chir. Lién két v6i tham chiéu ngoai cho phép
cac ddi tugng phi hinh hoc trong tham chiéu ngoai dugc sir dung trong ban vé hién
hanh.

Phuong thirc Bind chi yéu cau mot tham sb 13 bprefixName. Néu tham s6 nay dugc
gan gia tri TRUE thi tén trong bang ky hiéu cta ban v& tham chiéu ngoai s& duoc
thém tién t6 <tén khdi>$x$ trong ban v& hién tai, trong d6 x : 1a s6 nguyén bat ky
duogc ty dong ting dé tranh ghi dé 1én dinh nghia khdi da co. Néu tham s nay nhan
gia tri FALSE thi tén trong bang ky hi¢u s€ dugc ghép chung vao ban vé hién tai ma
khong c6 tién t6. Néu co cac tén trung nhau thi AutoCAD sé& str dung ky hiéu vira
duoc dinh nghia trong ban vé. Néu khong chéc chan lidu trong ban vé& ¢ trung tén
trong bang ky hi¢u hay khong thi nén gan bprefixName la TRUE.
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Rang buoc tham chiéu ngoai

Vi dy ndy s& gan mot tham chiéu ngoai va sau do lién két né vaoi ban v&. Trong vi
du nay sir dung t€p City map.dwg trong thu muc sample. Néu khong c6 hoic tep
duge luu ¢ thu muc khac thi chi cAn thém tén va duong din c6 thuc cho bién
PathName dudi day.

Sub Chl0 BindingExternalReference ()
On Error GoTo ERRORHANDLER

’ Pinh nghia tham chiéu ngoai cin cheén vao
Dim xrefHome As AcadBlock

Dim xrefInserted As AcadExternalReference
Dim insertionPnt (0 To 2) As Double

Dim PathName As String

insertionPnt (0) =1
insertionPnt(l) =1
insertionPnt (2) = 0
PathName = "c:/AutoCAD/sample/City map.dwg"

’ Thém tham chiéu ngoai vao ban veé
Set xrefInserted = ThisDrawing.Mode&lSpace.

AttachExternalReference (PathName, "XREE/IMAGE",
insertionPnt, 1, 1, 1, 0, Failse)

ZoomAll

MsgBox "The external reference is attached."

’ Rang budc tham chiéu Agoai vae baw vé
ThisDrawing.Blocks.Itém(xrefInserted.name) .Bind False
MsgBox "The externad referenee is bound."
Exit Sub

ERRORHANDLER:
MsgBox Err.Description

End Sub

3.7. Cat xén cac Khoiwva Tham chiéu ngoai

Khéng c6 phuongsthircynao dugce cung cép trong ActiveX Automation dé cit xén
duong bao cua‘eéc khoi va tham chiéu ngoai. Str dung 1énh xcLIP clia AutoCAD
hodc giti dong 1énh"%CLTP t6i AutoCAD bing phuong thirc SendCommand.

3.7.1. Tai.vao theo nhu cau va nang cao toc do xu ly tham chiéu
ngoai

Ta co6 thé’cai thién toc d6 thao tac v6i ban vé& co sir dung tham chiéu ngoai bang
cach két hop giira viéc tai theo nhu cu va luu ban v& voi chi muc théng qua cac
bién hé théng 13 XLOADCTL va INDEXCTL. Khi bat ché d6 tai theo nhu cau, va néu
¢6 luu chi muc trong ban vé dugc tham chiéu, AutoCAD chi tai vao bd nhé phén dir
liéu can thiét dé tai tao trong ban v€ hién hanh. Hay noi cach khac, ban vé duoc
tham chiéu s& dugc doc “theo nhu cau”. Bé théy 10 loi ich to 16n cua tinh ndng nay,
ta can phai luu ban v& dugc tham chiéu véi cac chi muc 16p va chi myc khong gian.
Loi ich ctia ché d9 tai theo nhu cau s& thé hién rd nhat khi:

» Ta cat xén khoi tham chiéu ngoai dé thé hién chi mdt phan cua ban vé dugc
tham chi€u, va chi muc khong gian cting dugc luu trong ban vé tham chiéu
ngoai;
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= Ta lam dong mot sd 16p trong tham chiéu ngoai, va chi muc 16p ciing duoc
luu trong ban v€ tham chiéu ngoai.

Pé bat ché do tai theo nhu cau, ta sir dung thudc tinh XRefDemandLoad. Néu ta bat
ché do nay voi lua chon acDemandLoadEnabledWithCopy, AutoCAD s€ tao ra mdt
ban sao tam thoi cia tép dugc tham chiéu va s& tham chiéu dén ban sao tam thoi do.
Khi d6, ta c6 thé vira tai tham chiéu ngoai vira cho phép thay dbi tép ban vé dugc
tham chiéu. Khi tit ché d6 tai theo nhu cau, AutoCAD s& doc toan bo ban v& duoc
tham chiéu ma khong can quan tdm dén tinh nhin thiy cua 16p hay nhimg ving
duoc cét xén.

Pé bat chi muc 16p va chi muc khong gian, ta s€ thiét lap bién hé théng INDEXCTL
st dung phuong thirc SetVariable. Ta c6 thé gan mot trong nhitng’gia tti, sau cho
bién INDEXCTL:

= (0 =khong tao chi muc

= | =tao chi muc l6p

= 2 =tao chi myc khong gian

= 3 =tao cd chi myc 16p va chi muc khong gian

Maic dinh, khi tao méi ban vé trong AutoCAD, bién INDEXCTL o gia tri la 0.

4. Noi két va khoi phuc lai'dirliéu maé rong

Dir liéu mé rong (xdata) dugce sit.dung nhu mét cong cu lién Kkét thong tin vdi cac
doi tuong trong ban ve.

Gan dir liéu mé rong cho tat ca cac doi tugng trong tap doi tugng du'dc chon

Vi du nay s¢ nhic ngudi ding chen dbi tuong trong ban v&. Cac ddi twong duoc
chon s€ nam trong mot tap o1 twong dugc chon va sau do cac dir liéu mo rong xac
dinh s& dugc gan chestatiea cac ddi tuong trong tap nay:

Sub Chl0 AttachXBataToSelectionSetObjects()
' Tao tap ddi.tuong duoc chon
Dim_sset As_.Object
Selt sset =‘ThisDrawing.SelectionSets.Add("SS1")
"Whées/ngudi dung chon dbéi tuong
sset.SelectOnScreen
’"Pinh nghia d&t 1liéu md rdng
Dim appName As String, xdataStr As String
appName = "MY APP"
xdataStr = "This is some xdata"
Dim xdataType (0 To 1) As Integer
Dim xdata (0 To 1) As Variant
’ Pinh nghia gid tri cho mdi mang
71001 nhan biét appName
xdataType (0) = 1001
xdata (0) = appName

71000: xa&c dinh kiéu chudi
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xdataType (1) = 1000
xdata (1) = xdataStr

’ Vong ldp qua tit cd cac thuc thé trong tap dbi tuong duoc
’ chon va gé&n dit 1liéu m& réng cho mdi thuc thé
Dim ent As Object
For Each ent In sset
ent.SetXData xdataType, xdata
Next ent
End Sub

Xem dif liéu mé rong cua cac doi tugng trong tap doi tugng dugc chon

Vi du nay sé€ hién thi dit liéu m& rong da dugc gén kém trong vi du truée. Néu gén
dir liéu mé rong khéc kiéu chuoi (kicu 1000) thi can stra lai doan m@ nay.

Sub Chl0 ViewXData ()
’ Tim tédp lwa chon dugoc tao tu vi du trudc
Dim sset As Object
Set sset = ThisDrawing.SelectionSets.Itém("SSI™)
’ Ppinh nghia bién dit liéu mdé réng dé& Jduunthéng tin cua di
/ 1iéu md réng
Dim xdataType As Variant
Dim xdata As Variant
Dim xd As Variant
’Pinh nghia bién d&ém chi sé
Dim xdi As Integer
xdi = 0
’ Lip qua tlt ca cac dbi tuong tronmg tap lua chon
' va ldy gid tri dit diéu méyroéng cua mdi dbi tuong
Dim msgstr As String
Dim appName As String
Dim ent As AcadEntity
appName = "MY APPM
For Each ent 1In ‘sset
msgstr = "
xdi = 0
' Liy'gidwtri va kiédu cua xdata appName
ent.GetXbPata appName, xdataType, xdata
7Néu'bién xdataType chua dugc khdi tao thi khéng cé
’ xdata appName nhan dugc tu thuc thé& dé
If VarType (xdataType) <> vbEmpty Then
For Each xd In xdata
msgstr = msgstr & vbCrLf & xdataType (xdi)

& ": " o& xd
xdi = xdi + 1
Next xd
End If
’ Néu bién msgstr 1la NULL, thi khéng c6 dit 1iéu md rdéng
If msgstr = "" Then msgstr = vbCrLf & "NONE"

MsgBox appName & " xdata on " & ent.ObjectName &
":" & vbCrLf & msgstr
Next ent
End Sub
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PHAT TRIEN UNG DUNG
BANG VBA

Nhiéu cong viéc trong lap trinh khong chi don gian
la lam viéc voi md hinh ddi tuong AutoCAD
ActiveX. Chuong nay s& dé cap tong quan vé cach
tao cac hop thoai, xir 1y 11, diéu khién cira s6 ung

dung va phan phdi tng dung cho nguoi khac.

Luu y rang, tai liéu cia Microsoft vé VBA s& co

thém nhiéu thong tin hon.

Mot s6 thuat ngir trong
VBA

Lam viéc véi Form trong
VBA

X{r ly 16i
Bao mat ma nguon
chucng trinh VBA

Thu'c thi Macro tir trinh
don hoac thanh cong cu

Tu dong tai du an VBA
Tu dong thu'c thi Macro
Tu dong mé VBA IDE moi
khi tai mét du an

Lam viéc khi khong c6
ban vé dugc mé

Phan phoi rng dung
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1. Mot so thuat ngir trong VBA

Noi dung chuong nay s€ m¢ rong cac kinh nghiém véi VBA. Céc khai niém dugce
néu ra dudi day s€ giup tim hiéu va lam viéc voi moi truong VBA

Project Du an - 1a tap hop cua cac form va cac mo-dun dugc nhém lai thanh
mot tép.

Module 1a mot nhém cac tha tuc va cac ham thudng cé lién quan dén nhau.

Macro 1a nhimg ham va thu tuc c6 thé dung chung. Macro thudng duoc thé

hién dudi dang nhiing thanh phén chay dugc cta Dy an.

Dialog box 14 phuong tién dé thé hién thong tin hodc tip hop thomg*tin khi ung
dung hoat dong.

Form 1a dbi tuong chira cac diéu khién hop thoai.

2. Lam viéc v@i Form trong VBA

Form 1a céc khéi cau tao co ban, trén do ta co thé thiét ké cac cac hop thoai cho cac
tmg dung khac nhau. Qua cac Form tu tao, ta,€d thé eung caprthong tin cho ngudi
dung, nhan thong tin tir ngudi dung hodc ngudivding c¢é.thé diéu khién cac hoat
dong cua ung dung.

Form ciing giéng nhu mot phong dé ¥&€, banidau'chung hoan toan rong. Bé lam day
phong d6 can c6 bang mau. Trongsruéng, hop nay, bang mau chinh 1a hop cong cu
diéu khién (Toolbox). Nguoi thiét ké chinh 1a’hoa sy, s& thuc hién bb tri cac didu
khién 13y tir hop cong cu vao Form i s6 legng tuy y. C6 thé didu chinh cac thudc
tinh va kich thudc cua cac diéu khién eiing nhu ctia Form vao bat cr lic ndo. Sau
cung sé& thém vao cac chirc ndng (viét a 1énh) cho cac diéu khién dé Form co thé
hoat dong duoc.

Tool x
En:-ntrn:nlsl
|TAah| N

Moe ST |
o= i3

e
S|

L AL

Mic du Visual Basic hd tro nhiéu loai Form khac nhau nhung VBA chi hd trg duy
nhat loai UserForm. Pi€u nay c6 nghia 1a mot s6 loai Form dugc tao bdi Visual
Basic s€ khong nhdp dugc vao VBA.
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Cac UserForm, dugc goi la Form trong tai liéu nay, luon 1a dang Modal. C6 nghia 1a
khi né xuat hién trong luc ing dung dang chay, thi nguoi dung phai dong no lai
truée khi mubn thuc hién bét ctr thao tac nao khac nao trong Gmg dung. Piéu nay s&
dugc néi dén k§ hon trong phan “Thiét ké chwong trinh véi Modal Form” trang
280.

2.1. Thiét ké va chay chwong trinh

Khi tao Form 14 ltic 1am viéc trong ché do thiét ké, & ché do d6 co thé thuc hién cac
thao tac sau:

*  Thém diéu khién vao Form

= Thay d6i thudc tinh ciia Form

= Thay ddi thudc tinh ciia cac diéu khién trén Form
=  Chén ma Iénh cho cac modun cua Form

Trong ché do thiét ké khong co bit ctr sy twong tac nae.gitra ngudisdiing, giao dién
cua AutoCAD va Form thiét keé.

Khi chay ung dung thi Form s€ ¢ ché d6 hoat déng. Khi ¢ ch&do nay, ta khong thé
tao bat ctr su thay doi nao toi Form mot cach trure tiép. Tuy nhién, khi Form dang
duoc hién thi trong giao di¢n st dung cua Auto€CAD, nguoi dung co thé tuong tac
v6i Form nhu 12 mot phan théng thuong-trong tng dung.

2.2. Tao Form méi trongDw an

Tao Form mgi trong Du an

1 Mo ctra s6 Project ciia VBA. IDE vachon dy 4n mudn thém Form méi.

2 Tu menu Insert chon UserForm. Khi d6 mot Form tréng duoc tao ra va thém
vao du an.

2.3. Thém diéu khién vao Form

Rét dé @ang dé thém cac dicu khién vao Form, bang cach chon diéu khién trong hop
cong.cu va k6o né vao Form. Khi diéu khién da duoc dit trén Form, co thé thay doi
viltri va kich cd'ciia n va co thé sao chép diéu khién d6 tuy theo y mudn ctia ngudi
thi¢tke.

Bén canh.¢ach néu trén, con c6 nhiing cach khac dé dat diéu khién vao Form.
Thay doi kich c& caa diéu khién khi dat vao Form
1 Chon diéu khién mong muén trong hop cong cu

2 Trén Form, nhan chudt trai, kéo chudt va sau do6 tha ra. Bicu khién Iya chon s€
duoc dat trén Form va c6 kich c& phu thudc vao pham vi kéo chudt.

Pat nhiéu diéu khién giéng nhau trén Form

1 T hop cong cu Control, nhay dup chudt vao diéu khién mubn dit vao Form.
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2 Trén Form, nhay chuoét tai vi tri mudn dat diéu khién. Di chuyén chudt dén mat
vi tri khac trén Form va nhdy chuét 1an nita, mot ban sao cua di€u khién do s&
xuat hién. Co thé tao ra nhi€u ban sao cia dic¢u khién véi cach lam tuong tu.

3 Khi” thuc hién xong cég: thao tac, tré lai hop cong cu va nhay chudt vao diéu
khién d6 mot lan nira dé bo lya chon.
2.3.1. Thay déi kich thudc va vi tri chia diéu khién

Pé dich chuyén diéu khién chi can chon vao diéu khién d6 va kéo no t6i vi tri moi
trén Form. Dé thay ddi kich ¢& ctia diéu khién trudc hét phai chon né, khi d6 dudng
bao cta diéu khién s& duoc hién thi. Sau d6 kéo duong bao kich nay cho phu hop
kich thuéc mong mudn (Form ciing dugc diéu chinh kich thudc theo each tuong
tw).

Pé di chuyén va thay ddi kich c¢& ciia nhidu diéu khién cung mot 1Gc thi lya chon
tung dicu khién trong khi giltt phim SHIFT, sau do c6 thé¢hue hién di chuyén hoac
do6i kich thude cua chung theo nhém.

2.3.2. Pinh dang cac diéu khién

VBA cung cdp mot s6 chirc nang diéu chinh’dinh dang dé giup cho ta trinh bay
Form. Nhiing chirc ning nay c6 thé duogc tith thiy trong trifth don Format ciia VBA
IDE. Chiing cho phép cin chinh, tao kich thué¢ giongnhau, thay d6i khoang cach
cho nhiéu diéu khién trén Form.

Chu y, dé chon nhiéu diéu khién,gitr phimi SHIFT trong khi chon.

2.3.3. Thay d6i thudc tinh caa diéu khién

Céc thudc tinh s& diéu chinh eé¢ dic diém khac nhau cta diéu khién vi du nhu: kich
c0, hinh dang, mau sdc; nhan va'eac gia tri mac dinh. Gan cac thudc tinh cua diéu
khién thuc hién khi thiet k€'bang cach sur dung cira so6 Properties.

Thay ddi thudc tinh ctia diéuwkhién

1 Chon diéu Khién can thay doi thudc tinh trén Form

2 Mo 'clra's6, Properties bang cach sir dung phim F4 trong trudng hop ctra s6 d6
chua duoc ma.

3 Trong cua s6 Properties, tim thudc tinh mudn thay ddi va chon gia tri hién tai
cho thuoc tinh do6.

4 Thay ddi gia tri cho thudc tinh do.

Ta ciing c6 thé thay doi thudc tinh cua ddi twong trong chuong trinh dang hoat
dong bang cach viét ma 1énh truy cap vao thudc tinh ndy. Tham khao tai liéu cia
Microsoft dé tim thém thong tin vé thay doi thudc tinh cua diéu khién trong luc
chuong trinh dang hoat dong.

2.3.4. Thém ma Iénh cho diéu khién

Sau khi b0 tri cac di€u khién trén Form theo mong mudn, tién hanh viét ma 1énh cho
cac dieéu khién. M¢ ctra s6 Code (ctra sO viét ma 1¢nh) bang cach nhan dap chudt
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trén di€u khién, khi d6 ctra s6 Code s€é dugc mé ra cung voi mot ham dugc tao san
cho diéu khién d6 tuong tng véi sy kién mac dinh cta di€u khién.

Co thé viet ma 1énh cho sy kién mac dinh hodc chon mot su kién khéac tir hop danh
sach cac su kién nam ¢ goc trén bén phai ctra s6 Code.

2.4. Hién thi va an Form

Sau khi thiét k& Form va cac diéu khién da duoc viét ma 1énh ddy du thi budce cudi
cung 1a hién thi Form cho ngudi ding khi chay chuwong trinh. Sy hién thi ctia Form
dugc thuc hién bai phuong thirc Show. Phuong thirc nay c6 thé duoc goi tir bat cir
mddun nao trong ng dung.

Hién thi Form
Vi du dudi day sé hién thi Form c6 tén 1a “UserForm1”*:

Public Sub MyApplication ()
UserForml.Show
End Sub

Thu tuc (va tiép d6 1a viéc hién thi Form) co thé goih dugc nhu mot Macro tur [énh
VBARUN hodc tir trinh don ciia AutoCAD.

Luuy rang Form trong VBA ¢ ché 46 Modal. Bi¢u,dé c6 nghia 1a nguoi ding sé
khong thé tuwong tac truc tiép v6i Aute€AD (vi du chon mot diém hay mot ddi
tuong nao d6 trén ban v&) khi Form{dang dutge hién thi. Dé cho phép ngudi diung
tuong tic v6i ban vé ctia AutoCAD thivéan sit dung phuong thirc Hide ciia VBA.
Phuong thirc nay s& an Form di va'cho phép nguoi dung truy cap mot cach han ché
v6i AutoCAD. Khi sir dung phuong thire Hide, Form van con trong bo nhé cua may
tinh, n6 van gitt nguyén tat ca cic gia fri hién tai trong khi bj an di. Phuong thic
nay dugc goi theo cach trong tumhu phuong thire Show.

An Form
UserForml.Hide

2.5. Tai va doobo.Form

Mot,s6 trdong,hop can tai Form vao b nhé trong luc chay ung dung nhung khong
hi€n thi Form. Truong hop nay co thé gap phai khi nguoi 1ap trinh mudn khong ché
thoitdiem'tai Form tot hon hodc muén truy cdp Form nhung khong mudn ngudi
dung nhin thay Form. Dé tai Form nhung khong hién Form, sir dung phuong thirc
Load ciia VBA. Phuong thirc Show c6 thé dugc sir dung sau d6 dé ngudi ding nhin
thiy Form tai thoi diém thich hop trong khi ing dung thuyc hién. Can nhé rang,
ngudi dung khong thé tuong tac voi Form cho dén khi nhin thdy né. Néu phuong
thitc Show dugc goi ma Form chua dugce tai vao thi n6 s€ duoc tu dong tai.

Bén canh do6, ciing c6 mdt $6 truong hop ta mubn d& bo Form. Viéc d bé Form s&
loai bé Form d6 khoi b nhd va tit ca cac bo nhé lién quan dén Form d6 s& duoc
thu hdi lai. Cho dén khi Form duoc tai vao lan nira bang cach str dung phuong thirc
Load hodc Show thi nguoi dung khong thé twong tac voi Form va ciing khong thé
thao tac lap trinh dugc. Ta c6 thé d& bo Form khi biét Form sé& khong dugce st dung
lan nita trong tmg dung va khi can tiét kiém bo nho.
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Phuong thtirc Hide khong thuc hién dugc viée do bo Form. Néu ung dung két thic
va Form chua dugc dd b thi n6 s€ dugce ty dong dd bo. Dudi day 1a bang so sanh
cac phuong thirc Show, Hide, Load va Unload cua VBA:

N
N
"
’

Cac phuong thuc VBA Show, Hide, Load va Unload

Phucong thirc  Vai tro

Show Hién thi Form. Néu Form chua dugc tai vao thi né s& tu dong tai Form
vao.

Hide An Form. Form chua duogc d& bo khoi bd nhé.

Load Form dugc tai vao bd nhé nhung chua dugc hién this

Unload D& bo Form khoi b nhé. Co thé thuc hién yiéc nay bang phwong thirc

Unload hodc dugc thyc hién ty dong khi g dung két thuc.

2.6. Thiét ké chwong trinh vé&i Modal/Form

Tat ca cac hop thoai VBA trong AutoCAD déd &.dang Modal! Diéu nay c6 nghia 1a
nguoi dung can tra 1oi cac yéu ciu cua hép. thoar trude khi tiép tuc thuc hién cac
phan khac cua tmg dung. S& khong c6 malénhitiép theonao duogc thue hién cho dén
khi hop thoai dang Modal duoc dong bang phuong thie Hide hoac Unload. Diéu
nay yéu ciu nguoi phat trién (mg/dung,can suy nghi than trong vé thoi diém ciing
nhu céch thirc sdp x&p trinh tu elia'eac hHopythoai.

Vi du can thiét ké mot hop thoai yéu ¢au ngudi dung chon mot ddi tuwong trong ban
v& AutoCAD. Pé nguoi dung, c6 the chon duoc mot dbi twong trong ctra s6 Ung
dung cua AutoCAD,gtrudce hét cn 4n Form bang cach goi phuong thire Hide. Khi
d6i tuong da ‘dugc chonethi hién thi lai Form bang phuong thirc Show, tat ca cac dir
liéu ctia n6 van duoc gilk nguyén trang va tng dung sé tiép tuc chay.

CHUY M3c du tdt ca,cac'Form khac trong (ing dung déu khong dugc phép hoat dong khi
hdp thoai.Modal hién thi,)nhung cac ng dung khac thi déu dugc phép hoat dong.

3., Xu ly |0i

C6 balgai 18i khic nhau 6 thé gap phai trong img dung: 13i bién dich, 18i thyc thi
va 101 logic.

L4i bién dich xdy ra trong khi xay dung tmg dung. Nhimg 15i nay hau hét 1a 16i ct
ph:élp, ~ceic van dé vé pham vi ctua bién, hodc 161 nhap dir li¢u. Trgng VBA, nhiing
kiéu 101 nhu vay thuong dugc phat hién boi moi truong phat trién. Khi soan mot
dong 1énh sai thi dong d6 s€ duoc danh dau va thong bao 161 s€ xuat hién va nhac
nhd vé 161 do. Cac 161 bién dich can phai duogc sua trudc khi ing dung c6 thé hoat
dong.

Ldi thyc thi thuong kho tim va stra hon. Chung thuong xay ra trong khi thi hanh cac
dong 1énh va thuong do nhan thong tin tir ngudi dung. Vi du néu tng dung yéu cau
nguoi dung nhédp tén cia ban v€ va ngudi dung nhap tén cua mot ban vé khong ton
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tai thi 151 thuc thi s& xay ra. Dé xur 1y 15i loai nay mét cach hiéu qua can du doan cac
dang van dé s€ gap phai dé bay ching va viét ma Iénh xtr ly cac tinh hudng do.

Ldi logic 1a khé tim va stra nhéat. Hién tuong cua 15i logic thudng nam trong cac
tinh hudng khi 1i bién dich va 15i thuc thi khéng xay ra nhung két qua do tng dung
tao ra van khong dung. Ngudi 1ap trinh coi day 1a mot loai 16i ma c6 thé rat dé& hoic
rat kho dé tim va biy duoc.

Cac thong tin dé tim va stra ba loai 16i néi trén c6 thé duoc tim thdy trong tai liéu
clia mdi truong 1ap trinh. Cac 16i ctia AutoCAD thudng 13 16i thuc thi nén ching s&
dugc ndi dén k¥ hon trong cac phan sau ctia chuong nay.

CHU Y Hau hét cac vi du mau dugc cp trong tai liéu clia AutoCAD déu’khbng st dung
cac bay 16i. Biéu nay nhdm muc dich lam cho cac vi du don gian va tap-rung vao ndi dung
chinh ctia né. Tuy nhién, cling nhu cac ngdn ngir 1ap trinh khac, xtdy 16i vadbay 10i hgp ly
la diéu can thiét dé téng hiéu qua cua Ung dung.

C6 can phai by 16i thuc thi khong?

Hau hét cac moi truong lap trinh phai cung cap cong cu xm§1dimic dinh. Véi VB
va VBA, cac phan tng 16i mic dinh 1a sy xudtHién'ena cacithong bao 15i va ngit
Umg dung. Trong khi xdy dung tng dung thi Kidu, phan Wing ndy 1a pht hop, nhung
s€ khong duoc phép xuét hién (101 voi ngudl dung. Khi lap trinh, nguoi 1ap trinh co
thé muon bo qua hodc cung clp céac phan img 16i riéng’cho mot s6 16i; muon ngan
su xuét hién cua cac thong bao cua céc 16i hodc don gian 1a diéu khién su xudt hién
ctia cac thong bao 18i d6i véi nguoi-diings Bén canh d6, ngudi ding hau nhu khong
thé chap nhén viéc ty dong ngattlmg dung:

Noi chung, xu ly 16i 1 can thiét mdi'khi can nhap cac thong s6 dau vao tir nguoi
dung va moi khi lam viéc vgi nhap/xuat cac tép. Luu y rang, ngay ca khi tép can
ding di san sang dé duoc xit 1y,'mhung c6 thé xuat hién nhiing yéu td gay ra 16i ma
ngudi lap trinh chua nghi'dén.

3.1. Bay 16i thwethi

Trong VB va VBA, cég 16i thyc thi duoc bay bang cach st dung 1énh On Error. Cau
1énh nay sé.tao bay'eho hé thong. Mdi khi c6 151 xay ra, 1énh nay s& tu dong chuyén
huéng sang phan xu 1y riéng biét duoc thiét ké cho 16i d6. Khi d6 cac xtr 1y 16i mic
dinh chah&thdng s& bi bo qua.

Lénh 0n Error c¢o6 3 dang nhu sau:

On Error Resume Next
On Error GoTo Label
On Error GoTo 0

Lénh on Error Resume Next dugc sir dung khi ngudi 1ap trinh mudn bo qua 15i.
Lénh nay sé& chi thyc hién bay 15i thay vi sy xuét hién cua cac théng bao va dung
chuong trinh, bang cach nhay dén thuc hién dong 1énh tiép theo. Vi dy, néu mudn
tao mot thu tuc duyét qua tat ca cac d6i twong trong khong gian vé& dé d6i mau cho
chung, ngudi 1ap trinh can biét rang khi mot trong cac ddi tugng nam trong mot 16p
bi khoa thi AutoCAD s¢& bao 16i. Do vy, thay vi phai dimg chuong trinh lai, chi
can bo qua cac d6i tuong thudc 16p bi khoa dé dé tiép tuc doi mau cho cac ddi
tugng con lai.
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Xt ly 16i st dung lénh On Error Resume Next

Vi du dudi day la mot chuong trinh con duyét qua tat ca cac dbi tuong trong khong
gian V€& va doi mau ching thanh do. Ap dung chuong trinh con nay trong mdt ban
v& ¢ san mot sd dbi trong ma trong d6 co ddi trong thuge mot 16p bi khoa. Tiép
d6, giai thich 1énh On Error Resume Next va tiép tuc chay chuong trinh. Chuong
trinh s& ding lai & d6i tugng dau tién thudc 16p bi khoa.
Sub Chll ColorEntities()

Dim entry As Object

On Error Resume Next

For Each entry In ThisDrawing.ModelSpace

entry.Color = acRed

Next entry
End Sub

Cau 1énh on Error GoTo Label duoc dung khi nguoi lap trinh mudnikhai bao xir
Iy 16i. Cu Iénh nay s& bay 16i va thay vi thong bao cac 16# va nglmg chuog trinh,
n6 s& nhay dén doan ma lénh ¢ vi tri dugc dinh sin. Pean ma e¢huongArinh nay sé
thuc hién cac thao tac theo ngudi 1ap trinh muén khiIohxuit hién. Vi du, m& rong
vi du néu trén bang cach tao ra cac thong bao déxir 1y treng tritong hop gip ddi
tugng nam trong 16p bi khoa.

Xr ly 16i st dung Iénh On Error GoTo

Vi du duéi day 1a mot chuong trinh conduyét'qua tat ¢4 cac ddi tuong trong khong
gian md hinh va d6i mau thanh d6,&hi gapydoituong thudc 16p bi khoa, chuong
trinh s& xuit hién mot hop thoai aé théng bao kiéu 16i va thé cta ddi tuong. Ap
dung chuong trinh con nay trong mdt bin'é cé san mot s6 ddi tuong va trong d6 6
dbi twong thudec mot 16p bi khoa. Tiép do, thém dau cha thich trudc dong 1énh On
Error GoTo MyErrorHandling va tiép tue’chay chuong trinh. Chuong trinh s& dimg
lai ¢ ddi twong dau tign thudé 16p. bi khoa.
Sub Chll ColorEntiti€sz ()

Dim entry As Qbject

On Error GOTo MyErrorHandler

For Eachffentry, In ThisDrawing.ModelSpace

entry.Colory= acRed

Next entry
' Quan trong! Thodt khoéi thu tuc trudc khi xu 1y 16i

Exit Sub
MyErrorHandler:
Msgbox entry.EntityName + " is on a locked layer." +
" The handle is: " + entry.Handle
Resume Next
End Sub

Lénh on Error GoTo 0 s& huy toan bd cac xir 1y 16i hién tai trong chuong trinh
con. Lénh on Error Resume Next VA On Error GoTo Label gilt nguyén thong tin
trong bo xtr 1y 151 hién tai cho dén khi thu tuc két thuc, hodc khi c6 mot bo xir 1y 16i
khécduqckhaibéo,ho@:khib@XﬁlilSibihﬁydO]énhOn Error GoTo O.

3.2. Xt ly 1i da bay dwoc

Sau khi b'fly dugc mot 16i, viée xtr ly 16i do6 phu thudc vao ung dung va ban chét cua
10i. VB va VBA cung cap cac thong tin cua 1oi da bay dugc thong qua doi tuong
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Err. Pi twong Err c¢6 cac thudc tinh: Number, Description, Source, HelpT¢ép,
HelpContext, LastDLLErr. Cac thudc tinh néu trén luén nhén gia tri cua 16i gan
nhat. Thudc tinh quan trong nhat 1a Number va Description. Thudc tinh Number
chira ma cua 16i va thudc tinh Description chtra cac thong bao xudt hién khi c6 15i.
Trong phan xir 1y 18i, ngudi 1ap trinh ¢6 thé so sanh gia tri ciia Number, tir d6 c6 thé
xac dinh duoc loai 16i dé c6 hudng xu 1y phi hop.

3.3. Xt ly 16i nhap dir liéu nguwei dung trong AutoCAD

Phuong thire nhdp dit liéu tir ngudi ding can c6 nhimg biy 16i dé yéu cau nguoi
ding nhép vao loai dir liéu nhit dinh theo dung dinh dang ma ngudi lap trinh mong
mubn. Néu nguoi dung nhap cac loai dir li¢u khac, AutoCAD sé tu ehdindir liéu va
dua ra 10i nhac nho. Sir dung phuong thirc InitializeUserInput cung voi nhing chirc
nang nhdp dir liéu, khong nhiing tao ra mot cong cu tong hop dé klem soat viéc
nhap s6 liéu tir nguot dung ma con goi y cho nguoi 1ap trinh thém mot $6. dieu kién
can duogc kiém tra khi bay 15i. Tham khao vé bay 13i tir s{liéuido ngudi dung nhap
vao trong vi du & phan “Nhdc nguoi ding nhdp liéw” trahg 84.

4. Bao mat ma nguon chucng trinh VBA

Mic du khong hd trg tao ra cac chirc ningdbao vé, mhung VBA cung cap mat khau
bao vé cho cac dbi tuong nhin thdy dugc cliaanot dw.én gom cac Form, cac 16p,
modun. C6 thé tim thiy chirc niang bad mat'trong,trinh don ciia VBA IDE nhu sau:
Chon Tools * Project Properties */Protection.

5. Thuc thi Macro tu trinh don hoac thanh cong
cu

Macrovc() thé duogc goitimthanh cong cu hodc trinh don cia AutoCAD béng cach
thay doi thuéc tinh Macro cua thanh cong cu hodc trinh don d6. Thudc tinh Macro
phai gan bang:

-VBARUN Tén tép.dvb!Tén du an.Tén Macro

trong do: tém,tép, tendu é}n, va j:én Macro duogc chi ra trén dong 1énh cung véi Iénh
VBARUN. Ten,tép chi can thiét khi t€p dé chua dugc tai vao phién lam viéc hién
tai eua Auto€CAD, néu da coé tén tuc la t&p do da dugc tai vao.

Tham khéo thém céc thong tin cu thé vé thay di trinh don va thanh cong cu trong
chuong 6 “TUY BIEN THANH CONG CU VA TRINH DON” trang 175.

6. Tu dong tai du an VBA
C6 2 cach khac nhau dé tai tu dong mot dy an:

= Khi khdi dong, VBA s& tim trong dudong din cua AutoCAD mot dy an cé
tén 1a acad.dvb. T¢p nay s€ tu dong tai nhu mot du an mac dinh;

» Titca cég dy an c6 tén khac véi acad.dvb déu c6 thé duoc st dung sau khi
tai vao bang 1énh VB?ALOAD. Poan ma Iénh dudi day st dung tép khoi
dong cua AutoLISP dé tai VBA ciing nhu du an VBA c6 tén 1a myproj.dvb
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khi AutoCAD bét dau hoat dong. Chay trinh soan thao notepad.exe va tao
(hodc thém vao) t€p acad.lsp nhu sau:
(defun S::STARTUP ()

(command " VBALOAD" "myproj.dvb")
)

7. Tu dong thuc thi Macro
Tu dong thu'c thi Macro khi khéi dong AutoCAD

Bét cr Macro nao trong tép acad.dvb déu c6 thé tu dong thuc hién bfmg cach goi
gian tiép macro d6 qua cdu lénh VBARUN tir mét tién ich khoi dongmao d6 cua
AutoCAD, nhu tép acad.lsp. Vi du, dé tu dong thuc hién macrodtén 1a drawline,
trudc hét luu macro d6 vao tép acad.dvb, tiép d6 khoi dong chudng teirth soan thao
notepad.exe va tao mdi (hodc thém vao) tép acad.lsp nhu sau :

(defun S::STARTUP ()

(command " -vbarun" "drawline")

)
Tu dong thu'c thi Macro khi tai VBA

Ta c6 thé ty dong chay mét Macro trong tép acad.dvb b'fmg cach dat tén cho Macro
la AcadStartup. Bat ct Macro nao trong tép,acad.dvb cd tén nhu vay sé duoc tu
dong chay khi tai VBA.

8. Tu dong mé VBAIDE moi khi tai mot du an

Trén hop thoai Open VBA Project c6 mot tuy chon cho phép méi truong IDE dugce
mo tu dong khi mdt du an VBA duoc tat. Tuy chon nay nam ¢ géc dudi bén trai cua
hdp thoai va khi da dwec chon thiyno s€ dugc gilr nguyén nhu vay cho dén khi bi tat
di.

CHUY M4 hdp thoai Open'VBA Project tir dong 1énh VBALOAD. Hop thoai s& xudt hién va
cho phép ngudi ding lua chon du an dé tai vao. Néu khdng nhin thdy hdp thoai thi ¢d thé
do bién¢FILEDIA d&\bi tét’di. DS la bién diéu khién su’ xudt hién cta cac hdp thoai, va dé
bét trd lai thisgan cho bién gia tri bang 1.

9. ‘Lam viéc khi khong c6 ban vé dudgc mé
Mot s di€u can luu y khi 1am viéc ¢ ché d6 khong co ban vé& nao duoc mo:
= Pbi tugng Thisbrawing chua duge dinh nghia & truong hop nay. Khi d6
viéc sir dung doi tuong nay s€ gay ra loi.
= (Cic ddi tuong phu thugc vao ban v€ ciing khong dugc dinh nghia ¢ truong
hop nay. Cac doi tuong thugc nhom nay la nhiing doi twgng nam dudi nhanh
cia doi tugng Document trong moé hinh doi tugng cua AutoCAD. Véi

nhimg d6i twong khong phu thudc ban v& nhu Application hodc MenuBar thi
duoc phép lam viéc & trang thai nay.
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. A}lthAD khong hi¢n dong 1€nh khi khong c6 ban v€ nao mo, nén ‘bét cu su
cd gang dung qua dong 1énh ctia chuong trinh ¢ trang thai nay déu sé gy
16i.

10. Phan phoi rng dung

Ung dung VBA c6 thé duoc phan phéi theo hai cach sau:
= Nhing vao ban vé AutoCAD
* Luudy an VBA vao tép

Hinh thirc phan phéi can duogc lwa chon cho phu hop véi tmg dung=Nhing tng
dung c6 thé ap dung trong ban v& hién tai va khong can thiép vaodcac banwé khac
thuong dugc nhing ludn vao ban vé d6. Bang cach nay, ta c6 thé.chée/chan la ing
dung d dugc tai va sin sang dé sir dung mdi khi ban v& dugc mo.

Nhimg tng dung duoc st dung boi nhiéu ngudi va dugc cap nhat mot dach thuong
xuyén, can déng md nhiéu ban vé& khac, hoic khong dugc sir dung*thuong xuyén,
thi nén luu thanh t¢p du an ciia VBA riéng. Theodcach nay, ¢6"mdt noi tap trung
g dung va tat ca moi ngudi s& duoc dam bao si'dung phién'ban mai nhat.

Cég thong tin chi ‘Eiét vé du an duoc nhung va t€p du d4n-VBA, tham khdo trong
phan “Khai niém vé dw an VBA nhung va docidp” trang 28.
10.1. Phan phéi trng dung-Visual Basic

Ung dung Visual Basic hay bat'ct (mg dung/chay doc lap nao déu khong thé luu
trong mot ban vé cua AutoCAD. Chung duwgc bién dich thanh nhitng tép thyuc thi
doc lap (EXE) va c6 thé chay bang 1énh aPPL.OAD cia AutoCAD.
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TUONG TAC VOI UNG DUNG

~ - AN

KHAC, CO' SO DU LIEU VA
WINDOWS API?

Trong chwong nay 12

* Tucong tac vadi (rng dung
Cong nghé ActiveX tao kha ning trao doi thong tin Visual LISP

mot cach dé dang véi cac tng dung khac cua = Tuang tac vai 'ng dung
. ' tren Windows

AutoCAD va ca cac g dung ho tro ActiveX khac ]

= S dung Data Access

nhu Microsoft Excel hay Microsoft Word. Noi dung Objects (DAO) dé truy
duoc dé cap trong chuong nay 13 tim hiéu céc thi tuc ::I%rp“tg:ng i QU2 SIS0
co ban khi thuc hién tuong tdc vdoi cac tng dung - Truy cap ham Windows
khac. API tir VBA

' Windows API: Windows Application Programming Interface — tap hop cac chuong trinh con dugce
st dung boi ing dung dé hudng viée thyuc thi cia ing dung dén hé diéu hanh Windows.
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1. Tuong tac véi irng dung Visual LISP

Ung dung Visual LISP c6 thé truy cdp toi tit ca pham vi cia cic ddi tuong
ActiveX. Chung c6 thé goi cac phuong thirc ctia ActiveX, gan va ldy cac thudc tinh
ctia d6i twong ActiveX. Ngoai ra cac tmg dung Visual LISP ciing c6 thé goi cac
Macro VBA qua Iénh VBARUN.

ActiveX va cac ung dung VBA c6 thé thyc hién cac ung dung Visual LISP thong
qua phuong thirc SendCommand dé€ gui cau Iénh dén dong 1énh cia AutoCAD.

Dé tim hiéu thém vé truy cap cac dbi tuong ActiveX thong qua Visual LISP, tham
khao trong “Visual LISP Developer’s Guide”

2. Tuong tac véi 'ng dung trén Windows

Cong nghé ActiveX ctua AutoCAD cho phép trao d6i thong tin mot cach/dé dang
v6i cac tng dung hd trg ActiveX nhu Microsoft Excel hodc Microsoft/Word. Kha
ning nay cho phép tap hop, luu trit va biéu dién cac théng tin ciia®AutoCAD theo
cac dinh dang khac ngoai dang ban vé. Ngoai ra, cofhé doe caethéng tin tir cac ing
dung khac vao AutoCAD dé truc tiép tao ra-hoachtac domg. 1én cac d6i tuong
AutoCAD. Mot vi du sir dung cong nghé nay [aitao hoddon vat liéu nhu mot ban
tinh Excel tir cac ddi tugng trong ban vé AutoCAD.

Céc chuong trudc da hudng din viét /3 1énh sit dung mo hinh dbi twong ActiveX
ciia AutoCAD. Viéc trao doi thong4in voi cie tng’dung dugc hd tro ActiveX lién
quan dén viéc tham chiéu t6i cacdnd hinh ddi trong ActiveX cia tmg dung khac va
viét ma 1énh can thiét dé sir dung cde.ddi turgng cta ching.

CHU Y Chudng nay chi gidi thiéu mot cach vén tit vé kha néng Iap trinh ('ng dung chéo.
Nhiing tai liéu vé van dé naykhdng,phai la hudng tap trung cla AutoCAD va ching dugc
dé cap trong ca tai liéu cta,Microsoft’cling nhu cac hudng dan 1ap trinh doc I1dp. Ching
cling dugc dé cap sau hon trengrcac tai liéu “VBA Foundations for AutoCAD” va “VBA
Solutions for AutoCAD*cuayhang Autodesk.

Ba budc co ban,dé thuc hién trao doi thong tin giira cdc md hinh déi tugng
ActiveX:

1./ Tham chiéu\dén cac mé hinh ddi tugng ActiveX cua cac tmg dung khac.
@én biét tén va mdi quan hé giira cac d6i tuong trong md hinh ddi twong khac.
2 Tao moOt dai di¢n cua ung dung khac

Budc nay s€ tao ra dbi tugng hop 1¢ dai dién cho cac déi tuong co ban trong mo
hinh doi tuong khéc.

3 Viét ma chuong trinh sir dung ca ddi twong ciia AutoCAD va cta tmg dung
khac.

Day chinh 14 noi dién ra qua trinh trao doi dit liéu.
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2.1. Tham chiéu thw vién déi twong ActiveX cia (rng dung
khac
Dé 1ap trinh truy cap t6i mot tng dung khac can chi ra cho VBA cach tao ra cac dbi
tugng co thé §fr dung cua ung ’dung d6. Viéc nay dugc thict 1ap bang cach tao ra
mot tham chiéu tdi thu:’ vién doi tuong cua nd. Bo 1a mat ‘tép trong may tinh noi
dinh nghia tat ca cac doi tugng, phuong thurc, thudc tinh, hang sé cling nhu céc su
kién cta ung dung.
Tao tham chiu t&i thu vién dbi tuong trong VBA IDE, chon menu
Tools*References:

References - ACADProject

Ayailable References: (0.4

Microsaft Direct Texk-to-Speech ~ Zancel
Microsaft Directy Transforms Core Twpe Library

Microsaft Directy Transforms Image Transforms Type
Microsoft Disk Quaoka 1.0 Browse. ..

Mallicrosoft Excel 11,0 Objeck Library
Rl

Microsaft Exchange Event Service Config 1.0 Type Li
Microsaft Graph 11,0 Object Library

|

Microsoft H323 Service Provider 1.0 Type Library Priority
Microsoft HTML Obiect Library Help
Microsaoft InfoPath 1.0 Tvpe Library +*

Microsoft InkDivider Tyvpe Library, version 1.5

Microsaft InkEdit Contral 1.0

Microsaft Internet Contraols

Mirrnsnft TP Canfreencinn Serdice Peovider 1.0 Tvne

< *

Microsaft Excel 11,0 Object Library

Location:  C:\Program FilesiMicrosoft OFficel OFFICE] 11EXCEL EXE
Language: Standard

Hop thoai xuét hién(chira ‘danh sach liét ké cac thu vién ddi twong ma VBA tim thiy
trong hé thong. Panh dawyvao thu vién can sir dung trong danh sach, khi d6 cac thu
vién duoe.lua chon da sin sang cho viéc tham chiéu ctia dy 4n hién hanh. Vi du, dé
tham chiéa™thu vién dbi tuong cua Microsoft Excel, chon thu vi¢n ddi tuong
Microsoft'Excel trong danh sach nhu hinh minh hoa trén.

Khi @& tao:mot tham chiéu dén thu vién doi tuong ciia mot ung dung khac thi cé thé
su dungiObject Browser cia VBA dé xem danh sach cac doi tuong cua ting dung.

CHU Y Phai thiét Iap tham chiéu cho mdi du’ &n VBA c6 st dung mé hinh ddi tugng nay vi
viéc thiét 1ap cac tham chiéu sé€ khéng dugc thuc hién tu dong cho bat clf du an nao. biéu
nay la do hiéu sudt clia chuong trinh.
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2.2. Tao dai dién’ caa trng dung

Khi mudn tham chiéu dén thu vién dbi tuong cua ung dung, ta phai tao ra mot dai
dién cua tng dung d6. Pay chi la viéc thong bdo rang ta bat dau lam viéc vdi ing
dung bang mot bién doi tuong cu thé.

Pé thyc hién diéu nay, trudc hét can khai bao mot bién s& dai dién cho tng dung
bang cach su dung 1énh Dim va chi rd ing dung trong khai bdo d6. Vi du sau khai
bao bién doi tugng ki€u Excel.Application:

Dim ExcelAppObj as Excel.Application

Sau khi khai bao bién, sir dung 1énh Set va tir khod New dé gan bién bang mot dai
dién dang thyuc thi cua Gng dung. Vi du sau, cau Iénh Set s& gansbien dugc khai
bao ¢ trén cho tng dung Excel, tir khoa New khoi dong mot phiéa [am viéc mdi cua
Excel.

Set ExcelAppObj = New Excel.Application

CHU Y Mgt vai img dung cho phép chi c6 mét dai dién ela ndldudc thuc thi tai mot thdi
diém. Sur dung tir khod New dGi véGi (ng dung do sé thi€et lap mot tham chi€u tGi dai dién
cla nd va sé khong khdi dong thém mot dai dién mdi nita.

2.3. Lap trinh v&i cac doéi twong'ciatbng dung khac

Sau khi di tao tham chiéu dén thu vién doi tuong va tao mot dai dién madi cua Uing
dung thi ta méi c6 thé tao ra va thaetie v4i cae doifuong trong tmg dung d6. Tt ca
cac ddi tuong, phuong thuc va thudc tinh duge dinh nghia boi mo hinh ddi tuong
déu sin sang st dung. Vi dy, ding bién duge’khai bao tir phan trude, dong ma 1énh
duéi day sé hién thi chuong trinh Excel:

ExcelAppObj.Visible = TRUE

Dé c6 thé 1ap trinh xay dwng tmg dung ta can thong thao mo hinh dbi tuong cua tmg
dung, ngoai ra ta co thé'su dung Object Browser cua VBA hodc tai li€u trg gitp cua
ung dung dé tim hiéu v¢ mé:hinh doi twong can tham chiéu tdi.

2.3.1.;Thoat khoi (rng dung khac

Khéi,dong mot, ung dung khi 1ap trinh s€ l1am tang by nhé cua may tinh, do d6 nén
déng chung,lai khi khong sir dung dé tai nguyén cuia hé théng duogc giai phong.

Mic du mdi md hinh d6i twong 1a khiac nhau nhung hau hét déu co phuong thirc
Quit duoe’dung dé dong ung dung. Vi du, dong 1énh sau day s¢ dong chuong trinh
Excel, sir dung cac khai bao bién ¢ cac phan trén:

ExcelAppObj.Application.Quit

CHU Y: Viéc huy hodc lam vugt qué pham vi cta bién ddi tugng thuc su khong lam két
thic (ng dung. Nén thudng xuyén thoat khoi ('ng dung bang phuong phap thich hgp dé
dam bao réng bd nhd dugc lam sach ding cach.

' Pai diéq (Instance): 1la moét loai bién d6i tuong chi dén ung dung cu thé duge tham chiéu dén ma
da duoc cap phat bd nhé (dang hoat dong).
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Liét ké cac thuoc tinh ciia AutoCAD trong bang tinh Excel

Thu tuc dudi day thuc hién tim kiém céc tham chiéu khéi trong ban v€ hién tai, sau
do s€ tim cac thudc tinh gan véi khoi d6 va liét ké chiing trong mot bang tinh Excel.

Trinh tu thu'c hién

1

M& ban v& c6 chira khéi tham chiéu va cac thudc tinh gin véi ching (ban v&
mau duogc dung c6 duong dan 1a sample/activeX/attrib.dwg)

Mé VBA IDE bang dong 1énh VBAIDE ciia AutoCAD

Trong menu Tools * References, chon dbi twong Microsoft Excel 11.0 Object
(hodc phién ban khac cia doi tugng nay)

Sao chép doan thu tuc dudi day vao ctra s6 viét ma 1énh Code.cia VBAWwa thuc
hién no:

Sub Chl2 Extract ()

Dim Excel As Excel.Application
Dim ExcelSheet As Object

Dim ExcelWorkbook As Object
Dim RowNum As Integer

Dim Header As Boolean

Dim elem As AcadEntity

Dim Arrayl As Variant

Dim Count As Integer

’ Kh&i ddéng Excel.

Set Excel = New Excel.Application

’ Tao mdt workbook méisva, tim’ kiém /bang tinh hoat ddéng.
Set ExcelWorkbook = Excel.Workbooks.Add

Set ExcelSheet = Excel.ActiveSheet
ExcelWorkbook.SaveAs "Attribute.xls"

RowNum = 1

Header = False

! Lip qua trinh fim kiém trén khéng gian vé tit ca
! cac tham chiéu, khéd
For Each elemyln ThisDrawing.ModelSpace
With elem

’ Khi motytham chiéu khéi dugc tim thidy thi néd sé& duoc

! kiém tra ludn cac thudc tinh

Tf StrxComp (.EntityName, "AcDbBlockReference", 1)= 0 Then

Tf ..HasAttributes Then
’ Lay gia tri thudc tinh

Arrayl = .GetAttributes
’ Sao chép Tagstrings cua cac thudc tinh vao bang
Excel

For Count = LBound(Arrayl) To UBound(Arrayl)
If Header = False Then
If StrComp (Arrayl (Count) .EntityName,
"AcDbAttribute", 1) = 0 Then
ExcelSheet.Cells (RowNum, Count + 1).value = _
Arrayl (Count) .TagString
End If
End If
Next Count
RowNum = RowNum + 1
For Count = LBound(Arrayl) To UBound(Arrayl)
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ExcelSheet.Cells (RowNum, Count + 1).value = _
Arrayl (Count) .textString
Next Count
Header = True
End If
End If
End With
Next elem
Excel.Application.Quit
End Sub

3. Sir dung DAO dé truy cdp thong tin cia co sé
dir liéu
Cac dbi tuong truy cap dir liéu (DAO - Data Access Objects ) ¢ho phépdam viéc véi

cac dir liéu trong mdt co s¢ dir licu nao do. Pac biét 1a khi sit dung DAO.ta co thé
truy cap vao bat cur co so dir liéu nao dugc cung cap bdi Microseft Jet, bao gom:

» Co s¢ dir liéu Desktop nhu Access, dBase, FoxPro,va Paradox
»  Co so dir liéu ODBC nhu Microsoft SQL Server va Oracle®

DAO tao diéu kién hoan thién diéu khién cac co's¢ dir [iéu tir ma 1énh VBA nén ta
co thé:

* Tao mdt co s¢ dir liéu madi hoa€ thayidoi edu trlic ciia mét co s¢ dir li¢u cii

* Thém bang vao co s¢ dit licu, dinh nghia quan hé cua cac bang; dinh nghia
va thi hanh céc cau truyvan

» Thém, stra hodc xo04 cac ban ghiydlr 1i€u
» Bao mat co so dit licu
C6 3 budc cd ban dé sir-dung dugc DAO trong Iap trinh VBA

1 Tham chiéu d&énsthu viéc ddi trong DAO ctia Microsoft (Microsoft DAO Object
Library).

2 Moreo s& dir liéu ma ta mudn 1am viée, diéu nay s€ tao mot thé hién cua doi
tuong DAO.

34, Viét.ma. 1énh sir dung ca mé hinh ddi tuong AutoCAD va mo hinh ddi tuong
DAO.

CHU Y Chuong nay cung cdp nhifng gidi thiéu vén tit vé khd ndng 1ap trinh vdi DAO.
Nhiing tai liéu vé van dé nay khdng phai la hudng tap trung cla AutoCAD va ching dugc
dé cap trong tai liéu cta Microsoft cling nhu’ cac hudng dan 1ap trinh doc 1ap khac. Chung
cling dugc dé cap sau hon trong cac tai liéu “VBA Foundations for AutoCAD” va “VBA
Solutions for AutoCAD” clia hang Autodesk.

3.1. Tham chiéu thw vién déi twong DAO

Dé viét ma 1énh truy cap DAO ta can chi din cho VBA tao ra ddi tuong trong DAO
da san sang lam viéc, bang cach tao mdt tham chiéu dén thu vién doi tuwong cua
DAO.
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Tao mot tham chiéu dén thu vién doi tu'gng cua rng dung khac
1 Trong VBA IDE, m¢ menu Tools * References

2 Tim va lya chon myc Microsoft DAO Object Library

3 Chon OK dé dong hop thoai va cap nhat sy thay ddi.

Khi d3 tao duoc tham chiéu dén thu vién d6i twong cua DAO, ta c¢6 thé sir dung
VBA Object Browser dé nhin thay tat ca cac doi tuong trong thu vién doi tuong cua
DAO.

CHU Y: Phai gan tham chiéu cho mdi du an VBA cd s dung mo hinh ddi tugng nay vi
viéc thiét 1ap cac tham chi€u sé khéng dugc thuc hién tu dong cho bat cr. duan nao. Diéu
dé la vi ly do hiéu sudt ctia cac chuang trinh.

3.2. M& co s& dir liéu

Dé c6 thé 1am viéc v6i dit liéu trong mot co so dit lidu,,ta\can mo co sd dir liéu do
bang VBA. Phuong thirc dé mo co so dir licu 1a OpenDatabase™clia dbi tugng
Workspace mic dinh trong mé hinh ddi tugng DA@. Dong'ma 18nh dudi diy s& mo
co so dir liéu co tén la X. MDB:

Dim db As Database

Set db = DBEngine.Workspaces (0) .Opénbatabase ("C:\X.MDB")

Dong ma 1énh nay sé& tham chiéu dén.ddi tweng'DBEngine va sau d6 s& tham chiéu
dén doi tugng Workspace mic dinh e¢iia DAQ. N6 s€ md co sd dir li¢u trong doi
tugng Workspace mdc dinh va gan co sédir licu d6 cho bién cua doi tugng co s dix
liu.

3.3. Lap trinh v&i mé hinh déi twong ciia DAO

Sau khi d3 tham chiéu dén thw vién'dbi tuong DAO, thuc hién tao va mé mot co s&
dir liéu, thi ta c6 thé tién hanh truy van dit liéu trong co s& dir lidu. Tét ca cac ddi
tugng, phuong thire™va thugc tinh dugce dinh nghia béi moé hinh ddi tuong DAO déu
c6 thé st dung.

Phan 18f-thao tac\vai dir liéu trong co s¢ dit lidu s& lién quan toi d6i tuong
Recordset ciuaDAO: Ddi tuong nay thé hién mot tap hop gom cac hang dugc tra vé
bdi mét bang, mot truy van lya chon (bang ddi tugng truy van hodc céu 1énh SQL)
hoaeyboi mot doi tuong Recordset khac. Day 1a ddi tuong co ban khi 1ap trinh voi
dir liéu'wa Ja yéu t6 ndi bat nhit trong ma 1énh thao tac véi dit liéu.

Pé tu lam quen va tim hiéu thém vé mo hinh ddi tugng DAO, ta co thé sur dung
VBA Object Browser hoic tai liéu huéng dan vé DAO cta Micrsoft. Cac tai liéu
tham khéo vé DAO con bao gdm cac mi 1énh vi du dé gitp cho nguoi hoc co thé
bét ddu duoc ngay.

4. Truy cap ham Windows API tu VBA

Céc thi tuc cia Windows API ludn c6 trong hau hét cac tmg dung ctia Windows.
Chung cho phép ta c6 thé mé rong kha ndng cho ung dung cua minh.
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Thong qua Windows APIL ta c6 thé 1y duoc thong tin vé hé théng hién hanh nhu:
nhimg chuong trinh nao dugc cai dat hay dang chay trong hé thdng, thong tin nim &
dau trong hé thong va nhing thiét 1ap diéu khién nao trong hé thong hién hanh.
Ngoai ra ta c¢6 thé truy cap duoc Joystick, multimedia' va diéu khién am thanh.
Nhitng kha nang trén chi 1a mot phan nho trong cac kha ning dugc cung cip boi
Windows APIs.

Dé sir dung cac thii tuc Windows API, trudc hét can khai bao API trong Ung dung.
Thuc hién diéu ndy bang 1énh Declare trong VB. Lénh nay yéu cau mot sb thong
tin nhu sau:

= Tén cta thy vién lién két dong (DLL) chira thu tuc mudn ding
= Tén cua thu tuc trong thu vién DLL

= Tén clia cac thu tuc ma ta mudn ding trong tng dung

»  Céc tham sb cua thu tuc

= Kiéu gia tri tra vé néu thu tuc duoc goi la mot ham

Cau lénh khai bao Declare co thé duoc dit taibat ca dau trong cac mo dun cua
VBA.

Néu né duoc dat trong mot médun chuén thi no sésin sang dé su dung boi bét cir
moddun nao trong trng dung, trir khi né bi gio1 hah phamwvi boi tir khoa Private.

Néu dit 1énh Declare trong modufi.cia mot 16pshay Form thi chi ¢6 thé sir dung
chung trong chinh médun d6. Khi® mot thu tuc duoc khai bao thi n6 co6 thé dugce goi
nhu nhitng thu tuc khac trong (tng dung maitada tao ra.

Str dung 1énh Declare ding cach la mot k¥ nang kho hoc, nhung str dung sai thi
rat dé va thuong dan dén nhitng ket qua rat toi t¢. D€ chac chan, nén luu bat clr
thong tin nao trong rng dunghién'tai trudce khi thir Iénh Declare moi.

Dé gitp ngudi hoc sir 'dunglénh Declare, Microsoft da cung cip mot tép liét ké
nhitng khai bao théng,dung/nhat, goi 1a Win32api.txt va dugc dinh kém voi bd
chuong trinh Visual'Basierva Office. Nguoi ding c6 thé tim thi tuc can dung trong
tép nayiva sao chép, lai’Khai bdo d6 vao ma 1énh cia minh.

Taidigu vé Mierosoft VBA ciing c6 thém nhing thong tin vé 1énh Declare va vi
duysu dung,nd. Microsoft API Reference hién 1a mdt phén trong by Mircrosoft
Developer Network CD va cung cap nhitng tham khao cho viéc sir dung céc thi tuc
san c6 trong Windows APIs. Cudn sach “Visual Basic Programmer’s Guide to the
Win32 API” cua Dan Appleman ciing 1 mot ngudn tai liéu huéng dan rat t6t cho
nhiing nguoi 1ap trinh véi Visual Basic.

! Joystick: thiét bi ngoai, thuong dung dé diéu khién céac tro choi trén méay tinh. Multimedia: cac
thict bi hay trng dung phuc vu cho viéc giai tri bang am thanh va hinh anh.
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THIET KE PUONG PI DAO
TRONG VUON - MOT Vi DU
VE ActiveX/VBA

Trong chwong nay 13

bay la phan hudéng dan nguoi doc cach thém mot - Kiém tra méi trudng lam

Macro méi vao trong AutoCAD, gidi thich sy lam viéc

viéc cua ActiveX va VBA, va céach stir dung cac cong = Xac dinh muc dich

ngh¢ nay hi¢u qua nhét. Vi du nay huéng theo kién » Viét doan chudng trinh
dau tién

trac canh quan nhung nhting khai niém ma nguoi ST
d £ & ’ £ * Nhap so liéu

» Vé dudng di dao
= V& I6p gach lat

doc c6 thé hoc duge van co thé van dung vao céc

linh vuc ng dung khéc. Phan vi du nay dugc soan

v6i dbi tuong 13 nhimg ngudi st dung AutoCAD = Téng hop lai
thanh thao nhung mai hoc 1ap trinh véi VBA. = Duyét ma lénh

» Thuc thi Macro
* Thém giao dién hop thoai
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1. Kiém tra moi truong lam viéc

Dé thuc hién cac thao tac can thiét trong vi du nay, trudc hét can cai dat moi truong
VBA trong AutoCAD. Khi cai AutoCAD véi tuy chon Full hoac Standard thi moéi
truong VBA dugc tu dong cai dat, néu chon Custom thi c6 thé VBA s& khong duoc
cai dat.

Kiém tra viéc cai dat VBA:

1 Khoi dong AutoCAD.

2 Tai dong nhép 1énh, gd6 VBAIDE.

3 Néu méi truong 1ap trinh VBA mo ra thi VBA di duoc cai dit.Néu xuat hién
thong bao “AutoCAD VBA is not currently installed” thi VBA chua dugc cai
dat.

Cai dat moi truong VBA:

Thoat khoi chuong trinh AutoCAD.

Chay chuong trinh cai dat AutoCAD setup.exe,

Chon Add dé thém mot thanh phan vao banéai dat hién tai,
Chon VBA Support.

Chon Next dé tiép tuc cai dat

Khrfmg dinh cac cai dat béng caeh ¢hon Next mot lan nita.

Khi da hoan thanh vi¢c cai dat thi kho1:dong lai chuong trinh AutoCAD.

L N N N AW N -

Tai dong nhap I¢nh, nl}ép VBAIDE. Moi truong lap trinh VBA~ s€ duoc mé ra va
moi truong lam viéc dé thwe hién vidu trong chuong nay da san sang.

2. Xac dinh muc dich

Muc tiéu trong viedu ndy [a 1ap mot Marco mai cho AutoCAD dé vé& mot duong di
trong vuon va duoc 14t boi cac vién bétong tron. Marco méi s& co cac dong nhic
theo trinh ty nhu sau:

Corfmand :\, gardenpath

Start Point. of path: Nguoiding sé chi ra diém dau cia tuyén dwong
Endpoint of path: Nguwoi ding sé chi ra diém két thiic cia tuyén dwong

Half wi@th of path: Ngwoi ding nhdp vao gid tri ciia mot nira bé rong

Radius of tiles: Nguwoidung nhdp vao gia tri ban kinh cua gach lat

Spacing between tiles: Nguwoi dung nhdp vao khoang cach giita hai vién gach

Khi thyc hién, Macro s& nhic nguoi dung nhap vao diém bét dau va két thuc cua
tim duong di dao thiét ké. Tiép d6, macro nhic ngudi ding nhap bé rong nira duong
(v& bé rong nira tir dudng tim sé& giup dé hinh dung hon 1a ca bé rong duong) va ban
kinh cta nhirg vién gach lat hinh tron. Cudi cung, ngudi diung duoc yéu cau nhép
khoang céach gitra cac vién gach lat.

296 | Chuong 13: Thiét k€ dudng di dao trong vudn — MGt vi du vé ActiveX/VBA



3. Viét doan chuong trinh dau tién

Macro s€ dugc xay dung dua trén mot loat cdc ham va tha tuc. Mot s6 thu tuc 1am
viée voi cac goc vi Iy do don vi cta goc trong ActiveX 1a radians nhung hau hét
ngudi dung thudng quen lam viée véi goc tinh theo do. Do do, trude hét can xay
dung ham chuyén doi tir 6 sang radians. Néu chua mo VBA IDE thi khéi dong n6
tir bang 1énh VBAIDE.

Trong VBA IDE, mé cira s6 Code nhu sau: trong menu View * Code; hodc ding
phim F7.

Ham chuyén déi tir d6 sang radians
G doan m sau vao cira s6 Code sau dong option Explicit:

Const pi = 3.14159

' Chuyén dbi tu d6 sang radians

Function dtr(a As Double) As Double
dtr = (a / 180) * pi

End Function

Ngay khi xudng dong dé két thic dong 1énh Fufetion dtr(a As Double) As
Double, VBA s€ tu dong thém dong lénh End ‘Funetion. Moi truong lap trinh
VBA luén thyc hién nhu viy dé dam bao rang tat.ca caéchuong trinh con déu co
1énh két thiic twong tng.

O dong dau tién, hang S(A')Npi duge gandgia trida 3:14159. Diéu nay cho phép thay thé
viéc g0 lai s0 3.14159 moi khi candung bang each'nhap pi.

Dong tiép theo dé dinh nghia mot ham c6 ténJa atr (Degrees To Radians). Ham s6
nay can mot ddi sb a 1a goc theo dom'yi do. Két qua tinh bang cach chia goc a cho
180 va nhén véi pi. Dong bat ddu bang'dau nhay don 1a cau cha thich. VBA sé& bo
qua tat ca nhimg dong.bat ddu bang ky tu nay.

Ham nay da c6 thé duo€ stdung trong cac chuong trinh con khac trong du an. Sau
d6 luu du an véi téatuyychon theo trinh tu chon: menu File * Save, tuy nhién dé
tién dung, trong virdu nay dat tén cho du an la gardenpath.dvb

Tinh khoang cachgiirahai diém

Tiép,theo(thém mot ham tinh khoang cach giira hai diém. Nhap doan mi sau day
ti€p theo ham dtr:

' Tinhy khodng céach gitta hai diém

Functiond/distance (sp As Variant, ep As Variant)As Double
Dim x As Double
Dim y As Double
Dim z As Double

x = sp(0) - ep(0)
y = sp(l) - ep(l)
z = sp(2) - ep(2)
distance = Sqr((Sgr((x ~ 2) + (y ~ 2)) ~ 2) + (z ©~ 2))

End Function

Luu két qua da thyc hién.
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4. Nhap so liéu

Macro s& nhic nhd nguoi ding nhap vi tri dé ve€ duong di, bé rong cua duong, va
khoang cach gitra cac vién gach lat. Cho nén tiép theo s& dinh nghia mot thu tuc dé
yéu cau ngudi ding nhap vao cac thong tin yéu ciu & trén va sau d6 thuc hién tinh
toan.

Trong thu tuc nay, sir dung cac phuong thirc nhap s6 liéu ctia d6i tuong Utility.

4.1. Khai bao bién

Thu tuc ti€p theo s€ st dung mot s6 bién toan cuc. Tat cd cac bién toan cuc can
duogc khai bao trudce khi céc thu tuc c¢6 thé sir dung chung.

Khai bao bién toan cuc

Trong VBA IDE, nhdp doan ma I¢nh sau trong ctra s6 Code ngay dudiydong 1énh
Const pi = 3.14159:

' Cac bién dé& luu cic théng sbé cua dudng trong, vudn
Private sp(0 To 2) As Double

Private ep(0 To 2) As Double

Private hwidth As Double

Private trad As Double

Private tspac As Double

Private pangle As Double

Private plength As Double

Private totalwidth As Double

Private angp90 As Double

Private angm90 As Double

Hai hop danh sach dang tha xudng & phia.trén cta ctra s6 Code dugc goi tuong Gmg
1a Object Box (hop chira danhysach cac dbi tuong) va Procedure/Event Box (hop
danh sach chira cac thirtuc/va su kién). Hién tai, gia tri trong hai hop danh sach nay
lan luot 12 General va Declarations. Hai hdp danh sach sé cho biét phén du an ma
con tro dimg lai 1a phan'nao: ¢u thé 1a dbi twong nao va thu tuc hay sy kién nao cua
d6i twong d6. Phan Deglarafions s& tuong Ung voi phan khai bao cic bién s& sir
dung trong nhiéu chugng trinh con. Dé chuyén sang lam viéc véi dbi twong khac
hodc su Kién khac eua‘doi tuong, co thé thuc hién nhanh chong bang cach lya chon
téntuong ing trong hai hop danh sach nay.

Cht,y/dén dong Option Explicit ndm trén cing cia phan Declaration. Khi dong
nay xuét hién trong mot mo-dun tirc 1a cac bién phai khai bao rd rang bang cac 1énh
Dim, Pri¥ate, Public, ReDim, hodc static. Cac trudng hop st dung bién chua
duoc khai bao thi s& phat sinh théng bao 16i. Néu khong st dung dong 1énh option
Explicit, tAt ca cdc bién ma chua dugc khai bao s& mang kiéu Variant. Nguoi lap
trinh nén str dung dong 1énh nay dé tranh nhitng 16i ¢ phap khi nhap tén cia cac
bién da c6 hodc tranh nham 1an khi pham vi cla cac bién khong dugc khai bao 10
rang.

4.2. Tao chwong trinh con gpuser

Chuong trinh con gpuser s& nhic ngudi dung nhap tat ca cac thong tin can thiét dé
v€ duong di dao trong vuon.
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Nhac ngudi ding nhap s6 liéu:
Viét doan mi sau ngay dudi ham distance:

’ Théng tin cadn thiét vé& dudng di bd

Private Sub gpuser ()
Dim varRet As Variant
varRet = ThisDrawing.Utility.GetPoint( ,
"Start point of path: ")

sp(0) = varRet (0)
sp(l) = varRet (1)
sp(2) = varRet (2)

varRet = ThisDrawing.Utility.GetPoint( ,
"Endpoint of path: ")

ep(0) = varRet (0)
ep(l) = varRet (1)
ep(2) = varRet (2)

hwidth = ThisDrawing.Utility.GetDistance (sp,
"Half width of path: ")

trad = ThisDrawing.Utility.GetDistance (sp,
"Radius of tiles: ")

tspac = ThisDrawing.Utility.GetDistance (sp,
"Spacing between tiles: ")

pangle = ThisDrawing.Utility.AngleFromXAxis (sp, ep)

totalwidth = 2 * hwidth

plength = distance (sp, ep)

angp90 = pangle + dtr (90)

angm90 = pangle - dtr(90)

End Sub

Doan mé Iénh nay dinh nghia motchuongtrinh con c6 tén 1a gpuser. Chuong trinh
con nay khong c6 tham sb va sé yéu'eau nguoi dung nhép tit ca cac thong tin can
thiét.

Dong 1énh Dim varRet Agyvariant thuc hién khai bdo bién varRet. Vi bién nay
chi su dung trong pham’viscua,chuong trinh con nay nén chi can khai bao cuc bd
trong pham vi ctia ng thay vi khai bdo trong phan Declarations.

Dong 1énh tiép theo varRet = ThisDrawing.Utility.GetPoint( , "Start
point .of path:y") thuc hién goi phuong thirc Getpoint. DAu gach ngang dé ndi
dong 1énh véi dong ngay dudi nd, khi do VBA s€ doc hai dong nhu mot dong 1énh.
Dati'gach'nay khong bat budc phai c6 nén c6 thé nbi lién hai dong lai nhung néu six
dung démgat.dong 1énh dai thi s& giup doc dé dang hon.

Pé truycap phuong thirc GetPoint, can thong qua dbi tugng dai dién cho ban vé
hién hanh 13 Thisbrawing. Khi nhdp Thisbrawing va tiép theo 1a ddu cham () ¢6
nghia 14 s& thyc hién truy cap vao mot thir gi d6 chira trong ddi twong ThisDrawing.
Sau ddu chdm gb Utility va ddu chim tiép theo, tirc 1a s& truy cap vao bén trong
ctia d6i twong utility. Cubi cung nhip GetPoint 13 tén cta phuong thirc dang can
goi.

Phuong thirc GetPoint yéu cau 2 tham s6. Tham sd thir nhat khong bat bude va sé
khéng str dung trong chuong trinh con nay bang cach dé trong tham sé d6 dat dau
phay (, ) dé phan biét n6. Tham sd thir hai 14 151 nhic nén cing khong bat budc. Voi
tham s6 nay, nhap mot chudi dé nhic nguoi dung nhap diém dau. Diém nguoi diung
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nhap dugc gan cho bién varret. Ba dong 1énh tiép theo s& gan toa do cua diém
nguoi dung vira nhap cho mang sp.

Piém cudi ciing dugc Iy theo cach tuong ty nhu diém dau.

Phuong thitc GetDistance dé nhip bé rong nira ciia dudng di bd (hwidth), ban
kinh cua gach 1at (trad) va khodng céch gitra cac vién gach (tspac). Phuong thic
nay can hai tham s, thtr nhit 1a diém co so, tht hai 12 mot 101 nhic: yéu ciu mot
chudi huéng dan ngudi dung nhap gia tri phu hgp. Phuong thirc GetDistance ¢
thé tra vé gia tri khoang cach duoc nhap tir dong 1énh va ca khoang cach giira diém
duoc chon trong AutoCAD va diém co so.

Chuong trinh con s& tinh toan cic bién khic ma dugc st dung tiépatheo trong
Macro. Bién pangle dugc gan cho goc giita duong thang tao boidiém dau diém
cudi va chiéu duong cta truc x bang phuong thirc AngleFrom%AxishBé rong cua
duong di bo duoc tinh bang 2 1an ciia gia tri nira bé rong nhap vao tir nguoi ding.
Bién plength dugc gan gia tri 1a chidu dai cua duong difbd duoc xic dinh ¢ trén
trong phuong thitc Getdistance. Cudi cing cac bién.dngp90 va angm0 dugc tinh
va luu bang cach cong va trir gia tri goc ctia duong di bo v6i90°;

Luu két qua da thuc hi¢n.

Hinh v& dudi biéu dién cach cac bién dugcinh trong churong trinh con dé xac dinh
cac kich thudc cua duong di bo.

Natail nf tilan

Chi tiét bd tri gach lat

A

5. Vé duong di dao

Khi d3 c6 du cac thong sb dinh vi va bé rong thi ¢ thé bit dau thuc hién vé dudng
di dao.

Vé dudng di dao trong vudn:

Thém doan ma dudi day ngay dudi chuong trinh con gpuser:
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/' vé duong di dao
Private Sub drawout ()
Dim points (0 To 9) As Double
Dim pline As AcadLWPolyline
Dim varRet As Variant
varRet = ThisDrawing.Utility.PolarPoint (sp, angm90, hwidth)

points (0) = varRet (0)
points (1) = varRet (1)
points (8) = varRet (0)
points (9) = varRet (1)
varRet = ThisDrawing.Utility.PolarPoint ( _

varRet, pangle, plength)
points (2) = varRet (0)
3)

points ( = varRet (1)

varRet ThisDrawing.Utility.PolarPoint ( _
varRet, angp90, totalwidth)

points (4) = varRet (0)

points (5) = varRet (1)

varRet = ThisDrawing.Utility.PolarPointi(,
varRet, pangle + dtr(180), plength)

points (6) = varRet (0)
points(7) = varRet (1)
Set pline = ThisDrawing.ModelSpace:

AddLightWeightPolyline(points)_
End Sub

Thu tuc nay s€ v€ duong di dao sir dungsphuong thi¢’addLightweightPolyline.
Phuong thirc nay can mot tham s ladmang ctia cde.diém tao thanh duong da tuyén.
Dé v& da tuyén can tim tt ca cae/diémitdo thanh ‘duong da tuyén dé va xép ching
vao mang toa do. Véi duong diddaothi cacwdiém can thiét chinh 1a cac goc cia no.

Tim cac goc cua duong di dao bang,cich st dung phuong thic PolarPoint.
Phuong thirc nay s& tim diémrkhi biét goc va khoang cach cua diém d6 so voi diém
co s6. Tur diém dau (&p) 06 thé tim duoc goc thir nhat cia duong theo chiéu kim
ddng ho, dinh nay cacli’ spumdt khoang bang nira bé rong dudng (hwidth) va tao
goc (-90%) so véi tim.duong. Pé v& duong khép kin bao quanh pham vi dudng thi
diém nay s& 1a diém batdauva ciing 1a diém két thic cia mang toa d6 cac diém. Vi
thé toa 6 X va'¥. duoc tra vé tir phuong thirc Polarpoint s€ duge gan cho ca diém
dau va diém cudi cliamang.

Céc goéc con lai s€ dugce tinh theo céch tuong tu sir dung chiéu dai, bé rong cla
dudng di'daou(plength va width) va goc cua duong di dao tao véi chiéu duong cua
truc x.

Moi khi phuong thic Polarpoint dugc goi thi toa do cia cic diém nhan dugc
(bién varret) s€ dugc chép vao mang toa do cac diém.

Khi tat ca cac goc di duoc xac dinh trong mang toa do cac diém thi thuc hién
phuong thure AddLightweightPolyline, chil y la phuong thuc nay duoc goi tir dbi
trong Modelspace. Néu thuc hién chuong trinh con nay, can cht y rang duong da
tuyén chua hién thi trén AutoCAD cho dén khi ban v& duoc cap nhat lai (s& thuc
hién & phan sau).
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6. Vé Iép gach lat

Sau khi tao thu tuc nhap s6 liéu tur nguoi dung cung véi thu tuc vé duong di dao,
tiép theo s€ bo tri gach lat hinh tron cho duong di dao.

Thao tac ndy yéu cau mot s6 yéu té vé hinh hoc
bo tri gach lat hinh tron trong dudng di dao

Trong VBAIDE, nhdp dong mi 1énh sau trong ctra s6 Code ngay dudi thu tuc
drawout:

’ P&t mdt hang gach doc theo chiéu dai cua dudng di dao
" va céac khoang bu thich hop
Private Sub drow (pd As Double, offset As Double)

Dim pfirst (0 To 2) As Double

Dim pctile (0 To 2) As Double

Dim pltile (0 To 2) As Double

Dim cir As AcadCircle

Dim varRet As Variant

varRet = ThisDrawing.Utility.PolarPoint() |

sp, pangle,

)
pfirst (0) = varRet (0)
pfirst (1) = varRet (1)
pfirst (2) = varRet (2)

varRet = ThisDrawing.Utility.PelarPoint ( =
pflrst angp90, offset)

pctile (0) = varRet (0)
pctile (1) = varRet (1)
pctile (2) = varRet (29
pltile (0) = pctile(0)
pltile(l) = pctile(1)
pltile(2) = pctile(2)

Do While distance((pfirst, pltile) < (hwidth - trad)

Set cir = ‘ThisDrawing.ModelSpace.AddCircle( _
pltile,ntrad)

varRet = ThisDrawing.Utility.PolarPoint( _
pltile, angp90, (tspac + trad + trad))

pltile (0). .= varRet (0)

pltileyl) = varRet (1)

pltileq(2) varRet (2)

Loop
vatRet = ThisDrawing.Utility.PolarPoint ( _
pctile, angm90, tspac + trad + trad)
pltile (0) = varRet (0)
pltile(l) = varRet (1)
pltile (2) varRet (2)
Do While distance (pfirst, pltile) < (hwidth - trad)
Set cir = ThisDrawing.ModelSpace.AddCircle( _
pltile, trad)
varRet = ThisDrawing.Utility.PolarPoint( _
pltile, angm90, (tspac + trad + trad))

pltile (0) = wvarRet (0)
pltile (1) = varRet (1)
pltile(2) = varRet (2)
Loop
End Sub
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’ Vvé hang gach
Private Sub drawtiles()
Dim pdist As Double
Dim offset As Double
pdist = trad + tspac
offset = 0
Do While pdist <= (plength - trad)
drow pdist, offset
pdist = pdist + ((tspac + trad + trad) * Sin(dtr (60)))
If offset = 0 Then
offset = (tspac + trad + trad) * Cos(dtr(60))

Loop
End Sub

Hinh v€ duédi ddy mo ta tha tuc trén lam vi¢e nhu thé nao. Thu tuc drewVvé mot
hang gach theo mdt khoang céach cho trudc doc theo duorg di'bo, khoang cach nay
dugc xac dinh boi tham sé thir nhit cia chuong trinkicon va sausdd’sé tao hang
gach thtr hai song song va cach né mot khoang bang thamesésthiz hai ciia chuong
trinh con nay. Cac hang c6 thé duoc sao chép valdatiso le nhau dé 1ap duoc nhiéu
khoéang tréng hon va bé tri dep mat hon.

S N

30 degrees O (

=000

7N 7N N s

¢

TSPAC + 2 * TRAD

NJ
D

By

Chuong trinh drow/&dinh vi hang gach dau tién bang cach st dung phuong thirc
polarpoint dé di chuyén.doc theo truc duong voi khoang cach xac dinh boi tham
s6 thtr mhat. Sau'do chwong trinh s& dung tiép phuong thirc Polarpoint dé dich
chuyén vuéng goc véi truc dudng dén vi tri hang gach song song. Chuong trinh sir
dufig 1énh,while dé v& cac vong tron cho dén khi gip mép duong di dao. Trong
vong lap'thtrmhat cia 1énh while, phuong thitc PolarpPoint s& dich chuyén dén vi
tri cuayién gach tiép theo véi khoang dich chuyén bang hai 1an ban kinh mét vién
gach (tnad) cong véi khoang cach gilta hai vién gach trén mot hang (tspace).
Vong lap thr hai s& v& vién gach trén hang theo hudng khac cho dén khi gip canh
nao do cua duong di dao.

Chuong trinh con drawtiles lip lai viéc goi th tuc drow dén khi v& xong cac hang
gach. Lénh while 1oop s€ thyuc hién lap tirng budc doc theo duong di dao va goi thu
tuc drow dé vé& toan bo hang. Cac vién gach lién ké nhau trong cac hang s& tao thanh
mot tam gidc déu nhu mo ta trong hinh vé trén. Canh cta tam giac déu do c6 do dai
bang 2 1an ban kinh ciia vién gach cong véi khoang céach giita cac hang. Do d6 theo
quan h¢ hinh hoc trong tam gidc, khoang cach gitra cac hang gach va khoang cach
gifta cac vién gach trong mot hang bang tich d6 dai canh cua tam giic nhan véi
cosin cta 60°. Lénh 1f dugc dung trong thu tuc drawtiles dé tao cac hang gach
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khac song song. Néu khoang cach (bién offset) bang 0 thi gan cho bién dé gia tri
bang khoang cach gitra cic hang gach nhu di tinh ¢ trén. Va néu khoang cach
offset khac 0 thi s& gan cho gia tri 46 bang 0 dé co thé tao khoang cach giira cac
hang gach nhu mong mudn.

Luu két qua vura thyc hién.

7. Tong hop lai

Cudi cung ta co thé tong hop cac chuong trinh con lai v&i nhau dé tao ra marco voi
tén la gardenpath.

Tao chuang trinh con gardenpath
Trong VBA IDE, nhap doan ma 1énh duéi ddy vao cira s6 Codé ngaysdudi chuong
trinh con drawtiles:

’ Ddng lénh thuc thi, goi cédc ham thanh phén
Sub gardenpath ()

Dim sblip As Variant

Dim scmde As Variant

gpuser
sblip = ThisDrawing.GetVariable ("blipmode'")
scmde = ThisDrawing.GetVariable ("cmdecho")

ThisDrawing.SetVariable "blipmode™, 0

ThisDrawing.SetVariable cmdecho™, 0

drawout

drawtiles

ThisDrawing.SetVariable "blipmode", sblip

ThisDrawing.SetVariable "cmdecho", scmde
End Sub

Thu tuc path s€ goi.thu tuc gpuser dé tap hop cac thong s6 dAu vao cin thiét.
Phuong thitc Getvariabie duoc st dung dé luu gia tri hién tai ciia cic bién hé
théng BLIPMODE, CMDEGHO V& gan ching cho cac bién sblip va scmde. Chuong
trinh s& stir dung phitong thite setvariable dé gan ca hai bién hé thong d6 bang 0
dé tit ché do xudt hién dém sang khi click chudt va nhic lai dong 1énh. Tiép theo
do6, thiftuc drawout vadrawtiles s€ v€ duong di dao.

Kétthiic, phuong thitc setvariable s& gan bién hé thong trd vé gid tri ban dau.

Dé ' rafigy chisthii tuc nay 1a khong co tir khoa private vi nd s& duoc goi boi ngudi
dung, do do ¢ day bd qua tir khoa do.

8. Duyét ma lénh

Budc tiép theo s& thi hanh Marco va s& duyét qua ting dong 1énh theo trinh tu thuc
hién cua no.

T menu Tools cua chuong trinh AutoCAD chon Macro * Run Macro. Trong hdp

thoai xuét hién chon ThisDrawing.gardenpath va chon niit Step.

Moi truong VBA IDE s& xuat hién trén man hinh va dong dau tién ciia marco
gardenpath dugc danh dau. Dong danh dau la dong chuan bi thi hanh. B¢ thyc thi
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mot dong 1énh nao do nhéan phim F8. Dong 1énh tiép theo duoc thi hanh 1a thu tuc
gpuser. D€ nhay vao trong thu tuc nay thi nhan phim F8 mdt lan nira.

Pé chay qua timg dong 1énh trong thu tuc gpuser thi nhan phim F8. Dong 1énh tha
nhét s& 1a phuong thitc GetPoint. Trudc khi thyc hién dong Iénh nay, mé cira $6
Locals bang cach chon View » Locals Window. Cira s6 nay sé xuat hién & phia
dudi cia VBA IDE. Tat ca cac bién cuc bd va gia tri cua chung s& xuat hién trong
ctra sO nay trong khi macro dang thi hanh.

Nhan F8 dé thuc hién phuong thiic GetPoint. Dé ¥ riang, dong 1énh d6 s& khong
dugc danh dau va khong c6 ma 1énh nao méi duge danh dau. Boi vi phuong thire
GetPoint dang chd nhap vao mot diém tir AutoCAD. Chuyén vé cira so ctia chuong
trinh AutoCAD, va & dong command s& xuét hién dong nhic nhap diém ctia phuong
thitc GetPoint, chon mot diém nao do trén man hinh.

Tro lai mdi trudng VBA IDE, va dé y rang dong 1énh tiép theo 10i goi phuong thirc
GetPoint dugc danh dfm. Tiép tuc :[hl_IC hién qua tl‘n}g dong lénh bang cach chon
phim F8 va chu y chuyén sang ctra s6 AutoCAD khi can nhap thong;tint

9. Thu'c thi Macro

Khi thyc hién Macro khong can thiét phai chay quartimg dohg 1énh nhu céc thao tac
0] phﬁn trén. Dé chay mdt Macro, chon_menw,Tools ® Macro * Run Macro, trong
hop thoai xuét hién chon nat Run. KHi dé chuong trinh sé dugc thuc hién nhu khi
nguoi dung su dung. Chay macro tir AutoCAD va theo cac gia tri nhap vao nhu sau:

Tools »* Macro * Run Macro: ThisDrawing.gardenpath

Start point of the path: 2, 2
Endpoint of the path: 9,.8
Half width of the,pathz! .2
Radius of tiles: 12

Spacing between tilles: 1l

Vi cac so dau vao nay, thisduong di dao s€ dugc vé ra nhu sau:

Co thé nhap cac by gia tri khac nhau, st dung chudt va ban phim dé thir nghi¢m
Macro nay.
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10. Thém giao dién hop thoai

Céc hdp thoai giao dién cho macro cia VBA dugc tao ra trong VBA IDE.

Macro gardenpath nhdn cac thong s6 dau vao tir dong Iénh va cé thé dé dang thém
hop thoai giao dién gho no. Cac hdp thoai nay tao cho nguoi dung cd cac lya chon
khéc nhau trong nhiéu lga chon.

Macro hién tai c6 it lya chon va can duoc bd sung thém mot sb chi tiét. Cac chi tiét
nay s€ cho phep ngudi dung chi ra hinh dang cua gach lat trén duong. Co thé bat
dau bang cach sao chép lai phan mai 1énh cua gardenpath.dvb thanh mot tép khac
lay tén 1a gpdialog.dvb.

Sao chép du an
1 Luu du an hién tai trong VBA IDE
2 Dung Iénh SaveAs trong VBA IDE va luu dy an dudi tén 1a gpdialog.dvb.

10.1. Tao hép thoai
Hop thoai dugc tao trong VBA IDE thong qua ddi trong Form.

Hop thoai tao ra sé€ gém 2 tuy chon dé khi chommuc nay. thi muc kia s€ bi xo04 di,
mot dé chon gach hinh tron va mot dé chén gach hinh da giadc. Trén hQp thoai s€
gd6m 3 hop ky tu dé nhap cac gia tri: banskinh'€ua gach; khoang cach gitta cac vién
gach va s6 canh cua vién gach (chi cé khi chon hinh.dang gach 1a da giac)

Tao hdp thoai tir VBA IDE

1 Mé& mdt Form méi theo thao tac'sau: menu Insert * User Form. Sau d6 s& xuit
hién hai cira 0, cira sO thir nhét 13 hép cong cu chtra cac diéu khién dé tao hop
thoai, ctra s6 thi hai 1a m@t'Eorm tréng dé b tri cac diéu khién theo y nguoi lap
trinh.

2 Luya chon tung diéukhién tor hop cong cu va dat vao Form. Trén Form s€ c6 2
nit tiy chon (¥ ),'3.nhan (A ), 3 hop ky tu (3bl), 2 nat lenh (—') nhu mé & &
hinh dudi.

F !Ei UserForm’1 E|

Controlz ] e
oo U OphiorButbond

A A ab
WV &
/= =

Y _l

e
2 2

L

LR

.+ CommandButtoni b - - - CommandButtonz

3 Dbong hop cong cu.
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Gan thuoc tinh cho cac nit tuy chon

1 Trén Form, chon diéu khién OptionButtonl. Trong cira s6 Properties, thay doi
cac thudc tinh dudi day cho diéu khién do (néu cua so6 Properties chua mo thi
thuc hién theo trinh ty sau day dé md: Menu View\Properties Window):

(Name) = gp_poly

Caption = Polygon

ControlTipText = Polygon Tile Shape
Accelerator = P

2 Thuc hién nhu bude 1 di v6i OptionButton2:

(Name) = gp circ

Caption = Circle

ControlTipText = Circle Tile Shape
Accelerator = I

Gan thudc tinh cho cac nhan

1 Trén Form, chon diéu khién Labell. Trong ctra ) Properties;ithay d6i céc thudc
tinh dudi day cho céc dieu khién do:
(Name) = label trad

Caption = Radius of tiles
TabStop = True

2 Thuyc hién nhu buée 1 d6i v6i Label2:

(Name) = label tspac
Caption = Space between tadles
TabStop = True

3 Thuc hién nhu budce 1 d6i véi Label3:

(Name) = label tsides
Caption = Number of,sides
TabStop = True

Gan thudc tinh cho cac'hop ky tu
1 Trén Form, chen digu khién TextBox1. Trong ctra sO Properties, thay doi cac
thudc tinh dugi day cho diéu khién TextBox1:
(Name )= gp_twrad
2 Thuyc hién nhu buée 1 déi v6i TextBox2:
(Name), = gp tspac
3 Thuohién nhu bude 1 d6i v6i TextBox3:
(Name) = gp_ tsides
Gan thudc tinh cho cac nat Iénh va Form

1 Trén Form, chon diéu khién CommandButtonl. Trong cira so Properties, thay
doi cac thudce tinh dudi day cho diéu khién CommandButtonl

(Name) = accept

Caption = OK

ControlTipText = Accept the options
Accelerator = O

Default = True
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2 Thuc hién nhu bude 1 d6i véi CommandButton?2:

(Name) = cancel
Caption = Cancel
ControlTipText = Cancel the operation
Accelerator = C

3 Chon Form b::ing cach bAm chudt 1én nén cua no tai vi tri khong dat diéu khién.
Trong cua s6 Properties, thay doi thudc tinh cta cac thude tinh sau:

(Name) = gpDialog
Caption = Garden Path

Form thiét ké s& c6 dang nhu sau:

Garden Path @

o0 07 Palygon

Ok [ Cancel

4 Luukét qua

10.2. Dung ctra sé Project dé quan ly dw an

Trong cura ) Project cua VBAWDE ta sé& théy tén va vi tri cia du an, mot thu muc
c6 tén 1a AutoCAD, Objects vd mot thu muc cé té€n la Forms. Khi mé thu muc
AutoCAD Objectsy(n6 ¢o the da duge mad san tir trudce) ta sé thay bi€u tugng ban veé
cua AutoCAD «¢ tén,la ThisDrawing. Khi m¢ thu myc Forms (né cé theé da
duogc mo san tur trude) ta sé thay bi€u tuong cua Form va co6 tén la gppialog. Dy
la Form vira dugc tao ra.

Déxem phﬁn ma Iénh ciia Form, chon gpdialog trong cua s0 Project, nhan nat
View €ode (El) hodc phim F7.

Project - GardenPath ]

-

LR GardenPath {C:h
—|-E5 AukoCAD Objects
ThisDr awirg
--E5 Farms
gpDialog

cuments and SettingsHoang' Desktop",...)
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Cira s6 Code xuat hién nhung hau nhu chwa c6 gi vi chua nhip ma 1énh nao cho
Form ca. B¢ tr¢ lai Form, nhan nat View Form trén ctra s6 Project hodac nhan t6 hop
phim SHIFT+F7.

Chon ThisDrawing trong ctra sO Project va xem phan ma 1énh bang cach nhan nut
ViewCode, khi d6 toan bd phan ma 1€nh vira nhap xuat hién trong cura so nay.

Str dung ctra s6 Project dé xac dinh vi tri ma 1énh va gitp ngudi 1ap trinh biét minh
dang lam viéc & dau mot cach dé dang.

10.3. Cap nhat ma lénh hién cé

Sau khi tao hop thoai v6i cac didu khién duogc sip xép theo ¥ nguoi lapstrinh, budce
tiép theo s€ viét ma I¢énh mdi dé cho hop thoai co6 thé 1am viéc.

Truéc hét 1a stra d6i md 1énh d3 c6 cho phu hop. Bt dhu ‘tir .ma lénh cho
ThisDrawing:

Cap nhét cac bién toan cuc dé sir dung véi hdp thoai
Cap nhat cac dong sau ¢ trong phan Declarations:

Public trad As Double ’ cép nhat lai
Public tspac As Double ’ cdp nhat lai
Public tsides As Integer '/ thém mdi
Public tshape As String ’ thém mdbi

Céc bién trad va tspace duoc cap nhat lai pham'vila public thay vi private. Cac
bién Private chi st dung dugc tfong'pham vi mo-dun ma chung dugc khai béo.
Tuy nhién ¢ phan nay, Form«cing s& sty dung hai bién d6 nén ching can phai
chuyén thanh dang public. Bén canh,do, thém hai bién méi 14 tside va tshape,
tuong Gmg dé chira sé canh cua gach hifh da giac va hinh dang cua gach lat do
nguoi dung lya chon la hinh tromhay da giac.

Cap nhét chuang trinh congpuser dé sir dung véi hdp thoai

Chuyén dén phan m#&lénh cta chuong trinh con gpuser, xo4 phan nhap ban kinh
gach lat va khoang'each'giira cic vién gach vi hai thong sb nay s& duoc nhap vao tir
Form. Xo4 cac dong I&nh sau:

trad ='ThisPrawing.Utility. _

GetDistance (sp, "Radius of tiles: ")

tspac/=pThisDrawing.Utility.

GetDistance (sp, "Spacing between tiles: ")

Thém c4¢’dong 1énh dé tai va hién thi Form duéi day thay vao vi tri clia cac dong
ma Iénh bi x04 & trén:

Load gpDialog

gpDialog.Show

Sau khi stra, chuong trinh con gpuser méi sé nhu sau:

' Théng tin cdn thiét cho dudng di dao
Private Sub gpuser ()
Dim varRet As Variant
varRet = ThisDrawing.Utility.GetPoint ( _
, "Start point of path: ")
sp(0) = varRet (0)
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sp(l) = varRet (1)
sp(2) varRet (2)
varRet = ThisDrawing.Utility.GetPoint( _
, "Endpoint of path: ")
0) = wvarRet (0)
1) varRet (1)
ep (2) = varRet (2)
dth = ThisDrawing.Utility.
GetDistance (sp, "Half width of path: ")
Load GPDialog
GPDialog.Show
pangle = ThisDrawing.Utility.AngleFromXAxis(
sp, ep)
totalwidth = 2 * hwidth
plength = distance(sp, ep)
angp90 = pangle + dtr(90)
angm90 pangle - dtr(90)
End Sub

VEé gach lat 1a hinh tron hay da giac

Tiép theo can thém thu tuc dé v& gach lat hinh tronHay dagidesThém vao doan ma
1énh sau vao cudi chuong trinh:

'V& gach 14t v&i hinh dang theo thiét ké
Sub DrawShape (pltile)
Dim angleSegment As Double
Dim currentAngle As Double
Dim angleInRadians As Doéuble
Dim currentSide As Integer
Dim varRet As Variant
Dim aCircle As AcadCircle
Dim aPolygon As AcadLWPolyildine
ReDim points(l Tog tsides *¢2) As Double

’vVé& phu thudc wao kiduvhinh dang
Select Case tlshape
Case "Circde"
Set,'aCixcle”= ThisDrawing.ModelSpace.
AddCircle (pltile, trad)
Case "Polygon"
angleSegment = 360 / tsides

currentAngle = 0
For currentSide = 0 To (tsides - 1)
angleInRadians = dtr (currentAngle)

varRet = ThisDrawing.Utility.PolarPoint (pltile,
angleInRadians, trad)

points ((currentSide * 2) + 1) = varRet (0)
points ((currentSide * 2) + 2) = varRet (1)
currentAngle = currentAngle + angleSegment

Next currentSide

Set aPolygon = ThisDrawing.ModelSpace.
AddLightWeightPolyline (points)

aPolygon.Closed = True

End Select
End Sub

Thu tuc trén st dung Iénh select case d€ diéu khién r& nhanh cho chuong trinh
dua vao kiéu hinh dang cua vién gach dugc xac dinh boi bién tshape.
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Cap nhét tha tuc drow dé vé gach lat phu hop

Tiép theo, chuyén t6i thi tuc drow, tim dong 1énh dudi day:

Set cir = ThisDrawing.ModelSpace.AddCircle(pltile, trad)

va thay bang dong lénh sau:

DrawShape (pltile)

10.4. Thém ma Iénh cho hop thoai

Céc viéc can lam bay gio 12 xo04a cac phan ma Iénh v& gach lat hinh tron va thay
bang 101 goi thu tuc prawshape dé v€ gach c6 hinh dang theo lya chon cia nguoi

dung.

Thém xtr ly su’ kién cho cac nat tuy chon

Mo ctra s0 Code cua gpbialog va nhap doan ma Iénh sau dudi cau 1énh/Option

Explicit:

Private Sub gp poly Click()
gp_tsides.Enabled = True
ThisDrawing.tshape = "Polygon"

End Sub

Private Sub gp circ Click()
gp_tsides.Enabled = False
ThisDrawing.tshape = "Cifkcle"

End Sub

Céc thu tuc gp poly Click (¥ vangp cikcClick() dugc dat tén theo hai diéu
khién lya chon da tao trén Form trongiphan trén két hop véi tr “ c1ick”. Chung la
nhting thu tuc dugc ty dong thuc hién khi ngudi dung bam chudt vao diéu khién.

Lan luot m& cac hop Object va Procedure/Event ¢ phia trén cua ctra s6 Code, ta s€
thay danh sach bao gom ten'cuaytat ca cac dicu khién da chén vao Form va duogc sap

xép theo tén.

M C:\Documents and Settings\Hoang\Desktop}... E][E|

|U3erF0rn1

{Gene
CommandButton
CommandButton?2
Labeli

Label2

Label3
OptionButton
OptionButton?
TextBoxl
TextBox2
TextBoxd
UserForm

j |Cli{:k

3
[

i

uctonl Click()

wm Click()

Tiép theo, dit con trd tai vi tri dong Private Sub gp_poly Click() va md hop
Procedure/Event s& thay mdt danh sach cac sy kién cua diéu khién lga chon
gp_poly. Hai thu tuc da dugc tao ra dé xtr Iy su kién click. Ta cling c6 thé thém
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mé 1énh dé xir Iy sy kién pblclick dé chuong trinh tw dong thuc hién khi ngudi
dung bam duap chudt trén diéu khién. Ta c6 thé thém ma 1énh cho bat ctr su kién nao
cua diéu khién dugc liét ké trong danh sach. Cac kiéu tha tuc nhu vay duogc goi la
xu 1y su kién.

Xét ma 1€nh cua hai thu tuc x1r Iy sy kién vura tao ra. Thu tuc xur 1y su kién dau tién
phan mg véi sy kién click cta diéu khién gp poly, dong mi 1énh ddu tién 1a dé
hop ky tu chira s6 canh cua da giac hoat dong. Hop ky tu nay chi lam viéc khi hinh
dang gach lya chon 1a da gidc. Dong Iénh tiép theo 1a gan gia tri Polygon cho bién
tshape.

Thu tuc xu ly sy kién tht hai dé phan ung véi sy kién click cua diéu khién
gp_circ. Thu tuc nay s€ lam mat hi¢u luc cta hdp ky tu chtra so6 eanh cta da giac
va gan bién tshape theo gid tri cia Circle.

Thém x1r ly su’ kién cho nat OK
Thém doan m3 lénh sau dé xur 1y su kién cua nut OK:

Private Sub accept Click()
If ThisDrawing.tshape = "Polygon" Then
ThisDrawing.tsides = CInt (gp\tsides.text)
If (ThisDrawing.tsides < 3#), Or
(ThisDrawing.tsides > 1024#) Then
MsgBox "Enter a valuefbetween 3 and " & _
"1024 for the number of sides."
Exit Sub
End If
End If

ThisDrawing.trad = CDbl (gp, trad.text)
ThisDrawing.tspac = CDbl (gp tspac.text)
If ThisDrawing.trad < O0# Then
MsgBox "Enter a positive value for the radius."
Exit Sub
End If

If (ThisDrawingetspac < 0#) Then
MsgBox)"Enter a positive value for the spacing."
ExitySub
End Tf
GPDialog.Hide
End)Sub

Dén day, cac cong viéc can thlet cho Form da hoan thién. Xt ly su kién nay, trudc
hét s& kiém tra xem lira chon cu01 cung co6 phai la da glac khong. Néu Iya chon 13 da
giac thi nd s& nhan gia tri s6 canh cia da giac tir diéu khién gp_tsides. Gia tri
nguoi dung nhap vao dugc luu trong thudc tinh Text va 1a kiéu chudi, nén cin
chuyén sang kiéu sb nguyén bang cach sir dung ham cint cua Visual Basic. Sau
do, xur ly su kién s& kiém tra gia tri ¢6 nam trong pham vi hop 1€ la tir 3+1024
khong. Néu khong thi s& xuat hién mot hop thong bao va xur Iy su kién s& két thic.
Khi d6 ngudi ding s& ¢ co hdi dé thay doi gia tri nhap vao.

Nhéan nat OK moét 1an nita thi xtr 1y su kién s& dugc bat dau va kiém tra lai gia tri
nhép vao.

312 | Chuadng 13: Thiét ké dudng di dao trong vudn — Mot vi du vé ActiveX/VBA



Gia tr1 ban kinh va khoang cach gitra cac vién gach cling dugc nhéan theo cach tuong
tu trén ngoai trir ki€u gia tri cia ching 1a double chir khong phai la integer, ham
st dung la cdb1. Chung cling duoc kiém tra dé ddm bao mang gia tri duong.

Khi cac gia tri da dugc nhap vao va kiém tra thi 1énh gpbialog.Hide s& lam 4n
Form, do vay can thong qua cac di€u khién d¢€ trd lai thu tuc dau tién goi Form.

Thém xtr ly su' kién cho nat Cancel

Thém doan ma I¢nh sau cho xur 1y sy kién cia nut Cancel:

Private Sub cancel Click()
Unload Me
End

End Sub

Pay la mot doan xur 1y su kién don gian dé do bo Form va kétsthiic Macro. Va con
mot sy kién nlta chua xur 1y 1a tao cac gia tri khdi tao choForm. Bdula sy kién
Initialize cua Form. Sy kién nay dugc thi hanh khi Form dugc tai 1an dau tién.

Thém xitr ly cho su kién khgi tao clia Form
Thém doan ma xur ly sy kién dudi day cho sy ki€n'Tnitialize cua Form:

Private Sub UserForm Initialize()
gp_circ.Value = True
gp_trad.Text = ".2"
gp_tspac.Text = ".1"
gp_tsides.Text = "5"
gp_tsides.Enabled = False
ThisDrawing.tsides =5

End Sub

Poan mai 1énh nay s& gan cac gia tri ban’dau cho Form va cho bién tsides, bién
nay phai nhan gia tri duwong,va lén hon 3 ngay ca trong truong hop chon mot duong
tron. Dé hiéu 1y do, thamekhao,thu'tic DrawShape & ph?m trén. Bién point dugc
dinh nghia théng qua sd,canhcud da giac, bién nay s& dugc cép phat bo nhé mic du
khong chon hinh dang,gach lat 1a da giadc. Do do, bién tside phai dugc xac dinh
trong mot pham vi hop ly. Ngudi dung duge ty do thay dbi cac gia tri trong khi
Macro thuc hién.

Baysgio Macroynay da sin sang hoat dong.
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SO SANH Visual LISP VA
ActiveX/VBA

A

Trong phu luc nay A

H‘au hét cac kha nang cua céc giao di¢n Visual LISP - So sanh Visual LISP va
déu co trong giao di¢n cia ActiveX/VBA. Bang so ActiveX/VBA

sanh trong chuong nay ding dé tham khao cho

nhitng ngudi da quen 1ap trinh véi Visual LISP tim

kiém céc chirc ning tuong Gng trong AcitveX/VBA.
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1. So sanh Visual LISP va ActiveX/VBA

Béang sau day li¢t ké cac so sanh tuong duong gilta cdc ham va cac toan tur trong
AutoLISP voi ActiveX/VBA. Cac ActiveX Automation tuong dwong duoc chi ra
bang cum tur “AutoCAD.Application.”

Cac thiét Iap cho Paper space, model space va TILEMODE

Ham cia AutoLISP Tuong ducng trong ActiveX/Visual Basic

+ (cong) + (toan tr cong)

- (trir) - (toan tir trlr)

* (nhan) * (toan tUr nhan)

/ (chia) / (toan tur chia)

= (bdng) = (toan ti so sanh bdng)
/= (khac) <> (toan tr so sanh khac)
< (nho han) < (toan tir so sanh'nho hgn)

<= (nho hon hodc bdng) <= (todn tir.80 sanh nhd hon hodc bang)

> (I6n hon) > (todnt& so sanh I&n hon)

>= (I6n han hodc bdng)  >= (todn tlr soisanh 16n hon hodc bang)

~ (pht dinh bit) Toan tirNot

1+ (tang) Dung dau + (toan tlr cong)

1- (giam) Dung dau - (toan tir trlr)

abs Ham Abs

acad_colordig Khdng co

acad_helpdig Tim HELP trong muc online Help
acad_strlsort Tim SORT trong muc online Help
action_tile SU dung Visual Basic Dialog Editor
add_list Su dung Visual Basic Dialog Editor
ads Phugng thic AutoCAD.Application.ListADS
alert Ham MsgBox

and Toan ti And
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Cac thiét Iap cho Paper space, model space va TILEMODE

Ham cua AutoLISP

Tu'ong duong trong ActiveX/Visual Basic

angle Phuang thirc
AutoCAD.Application.ActiveDocument.Utility.AngleFromXAxis

angtof AutoCAD.Application.ActiveDocument.Utility.AngleToReal

angtos AutoCAD.Application.ActiveDocument.Utility.AngleToString

append SU dung cac ham xu&r ly mang cua Visual Basic

apply Khéng co

arx AutoCAD.Application.ListARX

arxload AutoCAD.Application.LoadARX

arxunload AutoCAD.Application.UnloadARX

ascii Ham Asc

assoc Khdng co

atan Ham Atn

atof Ham CDbl

atoi Ham,€Int

atom Tim ki€m IS trong muc online Help

atoms-family Khong co

autoarxload Khong co

autolead Khdng co

Boole SUr dung phép toan logic ctia Visual Basic

boundp Tim kiém IS trong muc online Help

car/cdr SU dung cac ham xu&r ly mang cua Visual Basic

chr Ham Chr

client_data_tile

S dung Visual Basic Dialog Editor

close

AutoCAD.Application.Documents.Close

command

AutoCAD.ActiveDocument.SendCommand
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Cac thiét l1ap cho Paper space, model space va TILEMODE

Ham cua AutoLISP

Tuong ducong trong ActiveX/Visual Basic

cond Cau Iénh Select Case

cons SU dung ham x{r ly mang hoac phuang thirc i
AutoCAD.Application.collection.Add<tén thuc thé>

cos Ham Cos

cvunit SU dung cac ham dao

defun TU khoa cla Visual Basic: Function va End.Function

dictadd AutoCAD.Application.ActiveDocument.Dictionaries.Add

dictnext AutoCAD.Application.ActiveDocument. Dictionaries:Item

dictremove AutoCAD.Application.ActiveDocument.Dictionaries.Dictionary.Delet
e

dictrename AutoCAD.Application.ActiveDocument.Dictionaries.Dictionary.Rena
me

dictsearch AutoCAD.Application.ActiveDocument.Dictionaries.Dictionary.GetN
ame and GetObject

dimx_tile va Su dung Visual\Basic Dialog Editor

dimy_tile

distance Sthdung. phuaong thirc tuong tac
AutoCAD.Application. Utility.GetDistance. Tham khao thém phéan
“Tinh khoang cach gilta hai diém”.

distof Khdng co

donedialog SUr dung Visual Basic Dialog Editor

end_image SUr dung Visual Basic Dialog Editor

end_list SUr dung Visual Basic Dialog Editor

entdel AutoCAD.Application.ActiveDocument.collection_object.Delete

entget AutoCAD.Application.ActiveDocument.collection_object.property

entlast AutoCAD.Application.ActiveDocument.Modelspace.ltem(count-1)

entmake Aut,oCAD.AppIication.ActiveDocument.ModeIspace.Add<tén thuc
thé>

entmakex AutoCAD.Application.ActiveDocument.Modelspace.Add <entitynam
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Cac thiét Iap cho Paper space, model space va TILEMODE

Ham cia AutoLISP Tuong ducng trong ActiveX/Visual Basic

e>
entmod SU dung bat ky thudc tinh doc-ghi nao cua doi tugng
entnext AutoCAD.Application.ActiveDocument.collection.Item
entsel AutoCAD.Application.ActiveDocument.SelectionSets doi

tugng/phuang thdc/thudc tinh

entupd AutoCAD.Application.ActiveDocument.Modelspace.object.Update
eq Khdng co

equal Toan tur Eqv

*error* doi tugng/phugng thirc/thudc tinh Error

eval Khdng co

exit AutoCAD.Application.Quit

exp Ham Exp

expand Khéng'.co

expt A (Phép toan layluy thira)

fill_image SU'dung Visual Basic Dialog Editor

findtép Ham Dir

fix Ham Fix, Int, Cint

float Ham CDbl

foreach Cau Iénh For Each...Next

gc AutoCAD.Application.ActiveDocument.PurgeAll
gcd Khdng co

get_attr S{r dung Visual Basic Dialog Editor

get_tile SU dung Visual Basic Dialog Editor

getangle AutoCAD.Application.ActiveDocument.Utility.GetAngle
getcfg AutoCAD.Application.Preferences.property
getcname Khdng co
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Cac thiét l1ap cho Paper space, model space va TILEMODE

Ham cua AutoLISP

Tuong ducong trong ActiveX/Visual Basic

getcorner AutoCAD.Application.ActiveDocument. Utility.GetCorner

getdist AutoCAD.Application.ActiveDocument. Utility.GetDistance

getenv AutoCAD.Application.Preferences.property

gettépd SU dung hép thoai tép cua Visual Basic

getint AutoCAD.Application.ActiveDocument.Utility.GetInteger

getkword AutoCAD.Application.ActiveDocument. Utility. Getkeyword

getorient AutoCAD.Application.ActiveDocument. Utility. GetOrientation

getpoint AutoCAD.Application.ActiveDacument.Utility.GetPoint

getreal AutoCAD.Application.ActiveDocument. Utility.GetReal

getstring AutoCAD.Application.ActiveDocument. Utility.GetString

getvar AutoCAD.Application.GetVariable

graphscr AppActivate AutoCAD.Application.Caption

grclear Ham Obsolete (Ham khdng con duoc su’ dung)

grdraw Khéng ce.

grread Khong co

grtext AutoCAD.Application.ActiveDocument.Utility.Prompt

grvecs Khéng co

handent AutoCAD.Application.ActiveDocument.ModelSpace.object.Handle

help Tim HELP trong muc online Help

if Cau lénh If... Then... Else

initget AutoCAD.Application.ActiveDocument. Utility.InitializeUserInput

inters AutoCAD.Application.ActiveDocument.Modelspace.object.Intersect
With

itoa Ham Str

lambda Khong co
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Cac thiét Iap cho Paper space, model space va TILEMODE

Ham cua AutoLISP

Tu'ong duong trong ActiveX/Visual Basic

last Tén mang(UBound(ten_mang))

length Ham Ubound

list Cau Iénh ReDim

listp Ham IsArray

load_dialog SUr dung Visual Basic Dialog Editor

load AutoLISP khong dugc hd trg qua Automation
log Ham Log

logand Ham And

logior Ham Or

Ish Ham Imp

mapcar Khong co

max Ham Max

mem Khdng co

member Sthdungitap hgp

menucmd bOoitugng AutoCAD.Application.MenuBar
menugroup DOi tugng AutoCAD.Application.MenuGroup
min Ham Min

minusp Dung cu phap < 0

mode_tile St dung Visual Basic Dialog Editor

namedobjdict

AutoCAD.Application.ActiveDocument.Dictionaries

nentsel AutoCAD.Application.ActiveDocument.SelectionSets.SelectionSet.S
electAtPoint

nentselp AutoCAD.Application.ActiveDocument.SelectionSets.SelectionSet.S
electAtPoint

new_dialog St dung Visual Basic Dialog Editor

not SU dung phép toan logic
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Cac thiét l1ap cho Paper space, model space va TILEMODE

Ham cia AutoLISP Tuong du'cng trong ActiveX/Visual Basic

nth SU dung cu phap doi_tuong(n)

null Ham IsNull

numberp Ham TypeName

open Ham Open

or Sur dung phép toan logic

osnap Khdng co (C6 thé dung phuong thirc SetVariable dé diéu khién
bién hé théng OSMODE.)

polar AutoCAD.Application.ActiveDocument. Utility.PolarPoint

prinl AutoCAD.Application.ActiveDocument.Utility.Prompt

princ AutoCAD.Application.ActiveDocument.Utility. Prompt

print AutoCAD.Application.ActiveDocument. Utility.Prompt

progn Khdng co.

prompt AutoCAD.Application:ActiveDocument. Utility. Prompt

quit AutoCAD.Application.Quit

quote Khong.co

read Khong co

read-char Ham Input

read-line Ham Line Input

redraw AutoCAD.Application.ActiveDocument.Modelspace.object.Update

regapp AutoCAD.Application.ActiveDocument.RegisteredApplications.Add

rem Ham Mod

repeat For...Each, While,

reverse Khdng co

rtos AutoCAD.Application.ActiveDocument.Utility.RealToString

set Ham Set
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Cac thiét Iap cho Paper space, model space va TILEMODE

Ham cua AutoLISP

Tu'ong duong trong ActiveX/Visual Basic

set_tile Sur dung Visual Basic Dialog Editor

setcfg AutoCAD.Application.Preferences.property

setfunhelp Khéng co

setq Ham Set

setvar AutoCAD.Application.SetVariable method

sin Ham sin

setview AutoCAD.Application.ActiveDocument.Viewports.Viewport.SetView

slide_image SUr dung Visual Basic Dialog Editor

snvalid Khdng co

sqrt Ham Sqr

ssadd AutoCAD.Application.ActiveDocument.SelectionSets.Add

ssdel AutoCAD.Application.ActiveDocument.SelectionSets.SelectionSet.D
elete

ssget AutoCAD.Application.ActiveDocument.SelectionSets.SelectionSet.S
electOnScreen

ssgetfirst Khong co

sslength AutoCAD.Application.ActiveDocument.SelectionSets.SelectionSet.C
ount

ssmemb So sanh ID cua doéi tugng vdi cac dbi tugng trong SelectionSet

ssname AutoCAD.Application.ActiveDocument.SelectionSets.SelectionSet.N
ame

ssnamex Khdng co

sssetfirst AutoCAD.Application.ActiveDocument.PickfirstSelectionSet

Startapp” Ham Shell

start_dialog SUr dung Visual Basic Dialog Editor

start_image SU dung Visual Basic Dialog Editor

start_list SU dung Visual Basic Dialog Editor
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Cac thiét l1ap cho Paper space, model space va TILEMODE

Ham cua AutoLISP

Tuong ducong trong ActiveX/Visual Basic

strcase Ham StrConv

strcat Phép toan &

strlen Ham Len

subst Khdng co

substr Ham Mid

tablet Khong co

tbinext AutoCAD.Application.ActiveDocument.collection_object.Item

tblobjname AutoCAD.Application.ActiveDecument.collection_object.Name

tblsearch AutoCAD.Application.ActiveDocument.collection_object.Name

term_dialog SU dung Visual Basic'Dialog Editor

terpri Khong co

textbox AutoCAD.Application.ActiveDocument.space.object.GetBoundingBo
X

textpage Khéng.co

textscr Khong.co

trace Khong co

trans AutoCAD.Application.ActiveDocument.Utility. TranslateCoordinates

type Ham TypeName

unload”dialeg

SUr dung Visual Basic Dialog Editor

untrace

Khdng co

vector_image

SU dung Visual Basic Dialog Editor

ver AutoCAD.Application.Version

vports Tap d6i tugng AutoCAD.Application.ActiveDocument.Viewports
wcmatch Phép toan Like

while While...Wend
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Cac thiét Iap cho Paper space, model space va TILEMODE

Ham cua AutoLISP

Tu'ong duong trong ActiveX/Visual Basic

write-char Ham Print
write-line Ham Print
xdroom Khong co
xdsize Khdng co
zerop SUr dung cl phap = 0
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CHUYEN POI TU AutoCAD
PHIEN BAN 14.01

Trong phu luc nay

Trong phu luc nay s€ liét ké danh séach cac ddi tuong, - Muc méi cap nhat

= Muc da thay doi
* Muc da loai bo

thudc tinh, phuong thic va sy kién mdi cia mot $6
giao dién ActiveX Automation. Pdng thoi, & day
cling liét ké cac phuong thuc va thudc tinh bi thay

dbi hodc da bi xoa khoi hé thong.
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1. Muc md@i cap nhat

Trong phan nay s& liét ké cac dbi tuong ActiveX cung v6i cac thude tinh, phuong
thirc va sy kién méi cua ching.

Danh sach liét ké bao gém cac doi tuong ActiveX da co, ddi tuong mdi va ca cac
dbi tuong dang an (Céac dbi tuong dang an 1a cac giao dién COM nhung khong phai
1a ddi twong cia VBA. Phuong thirc va thudc tinh cia cac ddi twong nay duoc sir
dung trong VBA thong qua cac d6i tuong ciia VBA).

Trong bang dudi day, cac dbi twong mai duoc danh du sao (*) va cac ddi tugng an
duoc danh dau cong (+).

Phuong thirc, thudc tinh va su kién mdi ké tir AutoCAD phién ban 14.01

Poi tugng Phucng thirc/ Thudc tinh /Su kién

Coordinate, Coordinates, Delete, Document;,
GetExtensionDictionary, HasExtensienDictionary,

3dFace Hyperlinks,Lineweight, Modified, ObjectName, OwnerID,
PlotStyleName, VisibilityEdgel, VisibilityEdge2, VisibilityEdge3,
VisibilityEdge4

Coordinate, Delete, Document, \GetExtensionDictionary,
3dpolyline HasExtensionDictionary, “Hyperlinks, Lineweight,
Modified,ObjectName, QwnerID, PlotStyleName, Type

Delete; Document, GetExtensionDictionary,
3dSolid HasExtensionDictionary, Hyperlinks, Lineweight,
Modified,ObjectName, OwnerID, PlotStyleName

AppActivate; AppDeactivate, ARXLoaded,
ARXUnloaded,BeginCommand, BeginFileDrop, BeginLisp,
BeginModal, BeginOpen, BeginPlot, BeginQuit, BeginSave,
Documents, EndCommand, EndLisp, EndModal, EndOpen,
EndPlot, EndSave,Eval, GetAcadState, LispCancelled, LoadDVB,
MenuBar,MenuGroups, NewDrawing, RunMacro, Statusld,
SysVarChanged,UnloadDVB, VBE, WindowChanged, WindowLeft,
WindowMovedOrResized, WindowState, WindowTop,
ZoomAll,ZoomCenter, ZoomExtents, ZoomPickWindow,
ZoomScaled, ZoomWindow, ZoomPrevious

Application

ArcLength, Delete, Document, GetExtensionDictionary,
Arc HasExtensionDictionary, Hyperlinks, Lineweight, Modified,
ObjectName, OwnerID, PlotStyleName, TotalAngle

Alignment, Backward, Constant, Delete, Document,
GetExtensionDictionary,HasExtensionDictionary,Hyperlinks,
Invisible, Lineweight, Modified, ObjectName, OwnerID,
PlotStyleName, Preset, UpsideDown, Verify

Attribute

_ Alignment, ArrayPolar, ArrayRectangular, Backward,
AttributeReference Constant,Copy, Delete, Document,GetExtensionDictionary,
HasExtensionDictionary, Hyperlinks, Invisible,Lineweight,
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Phuong thirc, thudc tinh va su’ kién méi ké tir AutoCAD phién ban 14.01

Poi tuong

Phuong thirc/ Thudc tinh /Su kién

Mirror,Mirror3D, Modified,ObjectName, OwnerID,
PlotStyleName,UpsideDown

Block

AddDim3PointAngular, AddMInsertBlock, AddMLine,
AddPolyfaceMesh, AttachExternalReference, Bind, Detach,
Document, GetExtensionDictionary, GetXData,
HasExtensionDictionary, IsLayout, IsXRef, Layout, Modified,
ObjectID, ObjectName, OwnerID, Reload,SetXData, Unload,
XrefDatabase

BlockReference

Delete, Document, GetConstantAttributes;
GetExtensionDictionary, HasExtensionDictionary, Hyperlinks,
Lineweight, Modified, ObjectName, QwnerID,PlotStyleName

Blocks

Delete, Document, GetExtensionDictionary, GetXData, Handle,
HasExtensionDictionary, Modified,
ObjectID,ObjectName,OwnerID, SetXData

Circle

Circumference, Delete, Diameter,Dociiment,
GetExtensionDictionary;HasExtensionDictionary,
Hyperlinks,Lineweight, Madified; ObjectName, OwnerID,
PlotStyleName

Database *

BlocksyCopyFrom, €opyObjects, Dictionaries, DimStyles,
ElevationModelspace; ElevationPaperspace, Groups,
HandleToObject, layers, Layouts, Limits, Linetypes, ModelSpace,
ObjectidToObject, PaperSpace, PlotConfigurations, Preferences,
RegisteredApplications, TextStyles, UserCoordinateSystems,
Viewports, Views

DatabasePreferences *

AllewLongSymbolNames, Application, ContourLinesPerSurface,
DisplaySilhouette, Lineweight, LineWeightDisplay,
MaxActiveViewports, ObjectSortByPlotting,
ObjectSortByPSOutput, ObjectSortByRedraws,
ObjectSortByRegens, ObjectSortBySelection, ObjectSortBySnap,
OLELaunch, RenderSmoothness, SegmentPerPolyline, SolidFill,
TextFrameDisplay, XRefEdit, XRefLayerVisibility

Delete, Document, GetExtensionDictionary, GetXData, Handle,

Dictionaries HasExtensionDictionary, Modified, ObjectID, ObjectName,
OwnerID, SetXData
AddXRecord, Count, Document, GetExtensionDictionary,
Dictionary HasExtensionDictionary, Item, Modified, ObjectID, ObjectName,

OwnerID

Dim3PointAngular *

AngleFormat, AngleVertex, Application, ArrayPolar,
ArrayRectangular, Arrowhead1Block, Arrowhead1Type,
Arrowhead2Block, Arrowhead2Type, ArrowheadSize, Color,
Copy, DecimalSeparator, Delete, DimensionLineColor,
DimensionLineWeight, DimLinelSuppress, DimLine2Suppress,
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DimLinelnside, Document, ExtensionLineColor,
ExtensionLineExtend, ExtensionLineOffset, ExtensionLineWeight,
ExtLinelEndPoint, ExtLinelSuppress, ExtLine2EndPoint,
ExtLine2Suppress, Fit, ForcelLinelnside, GetBoundingBox,
GetExtensionDictionary, GetXdata, Handle,
HasExtensionDictionary, Highlight, HorizontalTextPosition,
Hyperlinks, IntersectWith, Layer, Linetype, LinetypeScale,
Lineweight, Measurement, Mirror, Mirror3D, Modified, Move,
Normal, ObjectID, ObjectName, OwnerID, PlotStyleName,
Rotate, Rotate3D, Rotation, ScaleEntity, ScaleFactor, SetXdata,
StyleName, SuppressLeadingZeros, SuppressTrailingZeras,
TextColor, TextGap, TextHeight, TextInside, TextInsideAlign,
TextMovement, TextOutsideAlign, TextOwverride, TextPosition,
TextPrecision, TextPrefix, TextRotation, TextStyle,/TextSuffix,
ToleranceDisplay, ToleranceHeightScale, Tolerancelustification,
ToleranceLowerLimit, TolerancePrecision,
ToleranceSuppressLeadingZeros,
ToleranceSuppressTrailingZeros, TeleranceUpperLimit,
TransformBy, Update, VerticalTextPosition, Visible

DimAligned

AltRoundDistance, AltSuppressLeadingZeros,
AltSuppressTrailingZeros, AltSuppressZeroFeet,
AltSuppressZerolnches, AltTextPrefix, AltTextSuffix,
AltTolerancePrecision, AltToleranceSuppressLeadingZeros,
AltToleranceSuppressTrailingZeros,
AltToleranceSuppressZeroFeet,
AltToleranceSuppressZerolnches, AltUnits, AltUnitsFormat,
AltUnitsPrecision, AltUnitsScale, Arrowhead1Block,
Arrowhead1Type, Arrowhead2Block, Arrowhead2Type,
ArrowheadSize, DecimalSeparator, Delete, DimensionLineColor,
DimensionLineExtend, DimensionLineWeight, DimLinelSuppress,
DimLine2Suppress, DimLinelInside, Document,
ExtensionLineColor, ExtensionLineExtend, ExtensionLineOffset,
ExtensionLineWeight, ExtLinelSuppress, ExtLine2Suppress, Fit,
ForceLinelnside, FractionFormat, GetExtensionDictionary,
HasExtensionDictionary, HorizontalTextPosition, Hyperlinks,
LinearScaleFactor, Lineweight, Measurement, Modified,
ObjectName, OwnerID, PlotStyleName, PrimaryUnitsPrecision,
RoundDistance, ScaleFactor, SuppressLeadingZeros,
SuppressTrailingZeros, SuppressZeroFeet, SuppressZerolnches,
TextColor, TextGap, TextHeight, TextInside, TextInsideAlign,
TextMovement, TextOutsideAlign, TextOverride, TextPrefix,
TextStyle, TextSuffix, ToleranceDisplay, ToleranceHeightScale,
Tolerancelustification, ToleranceLowerLimit, TolerancePrecision,
ToleranceSuppressLeadingZeros,
ToleranceSuppressTrailingZeros, ToleranceSuppressZeroFeet,
ToleranceSuppressZerolnches, ToleranceUpperLimit,
UnitsFormat, VerticalTextPosition

DimAngular

AngleFormat, Arrowhead1Block, Arrowhead1Type,
Arrowhead2Block, Arrowhead2Type, ArrowheadSize,
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DecimalSeparator, Delete, DimensionLineColor,
DimensionLineWeight, DimLine1Suppress, DimLine2Suppress,
DimLinelnside, Document, ExtensionLineColor,
ExtensionLineExtend, ExtensionLineOffset,
ExtensionLineWeight, ExtLinelSuppress, ExtLine2Suppress, Fit,
ForceLinelnside, GetExtensionDictionary,
HasExtensionDictionary, HorizontalTextPosition, Hyperlinks,
Lineweight, Measurement, Modified, ObjectName, OwnerID,
PlotStyleName, ScaleFactor, SuppressLeadingZeros,
SuppressTrailingZeros, TextColor, TextGap, TextHeight,
TextInside, TextInsideAlign, TextMovemeht;. TextOutsideAlign,
TextOverride, TextPrecision, TextPrefix, TextStyle, TextSuffix,
ToleranceDisplay, ToleranceHeightScale, Tolerance]ustification,
ToleranceLowerLimit, TolerancePrecision,
ToleranceSuppressLeadingZeraos,
ToleranceSuppressTrailingZeros, ToleranceUpperLimit,
VerticalTextPosition

DimDiametric

AltRoundDistance, AltSuppressLeadingZeros,
AltSuppressTrailingZeros,/AltSuppressZeroFeet,
AltSuppressZerolnches, AltTextPrefix, AltTextSuffix,
AltTolerancePrecision, AltToleranceSuppressLeadingZeros,
AltToleranceSuppressTrailingZeros,
AltToleranceSuppressZeroFeet,
AltToleranceSuppressZerolnches, AltUnits, AltUnitsFormat,
AltUnitsPrecision; AltUnitsScale, Arrowhead1Block,
Arrowhead1Type, Arrowhead2Block, Arrowhead2Type,
ArrowheadSize, CenterMarkSize, CenterType, DecimalSeparator,
Delete;, DimensionLineColor, DimensionLineWeight,
DimLinelSuppress, DimLine2Suppress, Document, Fit,
Forcelinelnside, FractionFormat, GetExtensionDictionary,
HasExtensionDictionary, Hyperlinks, LinearScaleFactor,
Lineweight, Measurement, Modified, ObjectName, OwnerID,
PlotStyleName, PrimaryUnitsPrecision, RoundDistance,
ScaleFactor, SuppressLeadingZeros, SuppressTrailingZeros,
SuppressZeroFeet, SuppressZerolnches, TextColor, TextGap,
TextHeight, TextInside, TextInsideAlign, TextMovement,
TextOutsideAlign, TextOverride, TextPrefix, TextStyle,
TextSuffix, ToleranceDisplay, ToleranceHeightScale,
Tolerancelustification, ToleranceLowerLimit, TolerancePrecision,
ToleranceSuppressLeadingZeros,
ToleranceSuppressTrailingZeros, ToleranceSuppressZeroFeet,
ToleranceSuppressZerolnches, ToleranceUpperLimit,
UnitsFormat, VerticalTextPosition

Dimension +

Application, ArrayPolar, ArrayRectangular, Color, Copy,
DecimalSeparator, Delete, Document, GetBoundingBox,
GetExtensionDictionary, GetXdata, Handle,
HasExtensionDictionary, Highlight, Hyperlinks, IntersectWith,
Layer, Linetype, LinetypeScale, Lineweight, Mirror, Mirror3D,
Modified, Move, Normal, ObjectID, ObjectName, OwnerID,
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PlotStyleName, Rotate, Rotate3D, Rotation, ScaleEntity,
ScaleFactor, SetXdata, StyleName, SuppressLeadingZeros,
SuppressTrailingZeros, TextColor, TextGap, TextHeight,
TextMovement, TextOverride, TextPosition, TextPrefix,
TextRotation, TextStyle, TextSuffix, ToleranceDisplay,
ToleranceHeightScale, Tolerancelustification,
ToleranceLowerLimit, TolerancePrecision,
ToleranceSuppressLeadingZeros,
ToleranceSuppressTrailingZeros, ToleranceUpperLimit,
TransformBy, Update, VerticalTextPosition, Visible

DimOrdinate

AltRoundDistance, AltSuppressLeadingZeros,
AltSuppressTrailingZeros, AltSuppressZeroFeet,
AltSuppressZerolnches, AltTextPrefix, AltTextSuffix,
AltTolerancePrecision, AltToleranceSuppressLeadingZeros,
AltToleranceSuppressTrailingZeros,
AltToleranceSuppressZeroFeet, ‘AltToleranceSuppressZerolnches,
AltUnits, AltUnitsFormat;, AltUnitsPrecision, AltUnitsScale,
ArrowheadSize, DecimalSeparator, Delete, Document,
ExtensionLineColor, ExtensionLineOffset, ExtensionLineWeight,
FractionFormat;” GetExtensionDictionary, HasExtensionDictionary,
Hyperlinks, kinearScaleFactor; Lineweight, Measurement,
Modified,«ObjectName, OwnerID, PlotStyleName,
PrimaryUnitsPrecision, RoundDistance, ScaleFactor,
SuppressLeadingZeras, SuppressTrailingZeros,
SuppressZeroFeet,; SuppressZerolnches, TextColor, TextGap,
TextHeight, TextMovement, TextOverride, TextPrefix, TextStyle,
TextSuffix, ToleranceDisplay, ToleranceHeightScale,
Tolerancelustification, ToleranceLowerLimit, TolerancePrecision,
ToleranceSuppressLeadingZeros,
ToleranceSuppressTrailingZeros, ToleranceSuppressZeroFeet,
ToleranceSuppressZerolnches, ToleranceUpperLimit,
UnitsFormat, VerticalTextPosition

DimRadial

AltRoundDistance, AltSuppressLeadingZeros,
AltSuppressTrailingZeros, AltSuppressZeroFeet,
AltSuppressZerolnches, AltTextPrefix, AltTextSuffix,
AltTolerancePrecision, AltToleranceSuppressLeadingZeros,
AltToleranceSuppressTrailingZeros,
AltToleranceSuppressZeroFeet, AltToleranceSuppressZerolnches,
AltUnits, AltUnitsFormat, AltUnitsPrecision, AltUnitsScale,
ArrowheadBlock, ArrowheadSize, ArrowheadType,
CenterMarkSize, CenterType, DecimalSeparator, Delete,
DimensionLineColor, DimensionLineWeight, DimLineSuppress,
Document, Fit, ForceLinelnside, FractionFormat,
GetExtensionDictionary, HasExtensionDictionary, Hyperlinks,
LinearScaleFactor, Lineweight, Measurement, Modified,
ObjectName, OwnerID, PlotStyleName, PrimaryUnitsPrecision,
RoundDistance, ScaleFactor, SuppressLeadingZeros,
SuppressTrailingZeros, SuppressZeroFeet, SuppressZerolnches,
TextColor, TextGap, TextHeight, TextInside, TextInsideAlign,
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TextMovement, TextOutsideAlign, TextOverride, TextPrefix,
TextStyle, TextSuffix, ToleranceDisplay, ToleranceHeightScale,
Tolerancelustification, ToleranceLowerLimit, TolerancePrecision,
ToleranceSuppressLeadingZeros,
ToleranceSuppressTrailingZeros, ToleranceSuppressZeroFeet,
ToleranceSuppressZerolnches, ToleranceUpperLimit,
UnitsFormat, VerticalTextPosition

DimRotated

AltRoundDistance, AltSuppressLeadingZeros,
AltSuppressTrailingZeros, AltSuppressZeroFeet,
AltSuppressZerolnches, AltTextPrefix, AltFextSuffix,
AltTolerancePrecision, AltToleranceSuppressLeadingZeros,
AltToleranceSuppressTrailingZeros,
AltToleranceSuppressZeroFeet, AltToleranceSuppressZerolnches,
AltUnits, AltUnitsFormat, AltUnitSPrecision,
AltUnitsScale,Arrowhead1Block, Arrowhead1Type,
Arrowhead2Block, Arrowhead2Type, ArrowheadSize,
DecimalSeparator, Delete,, DimensionLineColor,
DimensionLineExtend, DimensionLineWeight, DimLine1Suppress,
DimLine2Suppress, DimLinelnside, Document,
ExtensionLineColor,ExtensionLineExtend, ExtensionLineOffset,
ExtensionLineWeight, ExtLine1Suppress, ExtLine2Suppress, Fit,
orcelLinelnside,FractionFormat, GetExtensionDictionary,
HasExtensionDictionary; HorizontalTextPosition, Hyperlinks,
LinearScaleFactor, Lineweight, Measurement, Modified,
ObjectName, OwnerID, PlotStyleName, PrimaryUnitsPrecision,
Roundbistance, ScaleFactor, SuppressLeadingZeros,
SuppressirailingZeros, SuppressZeroFeet, SuppressZerolnches,
TextColor, TextGap, TextHeight, TextInside, TextInsideAlign,
TextMovement, TextOutsideAlign, TextOverride, TextPrefix,
TextStyle, TextSuffix, ToleranceDisplay, ToleranceHeightScale,
Tolerancelustification, ToleranceLowerLimit, TolerancePrecision,
ToleranceSuppressLeadingZeros,
ToleranceSuppressTrailingZeros, ToleranceSuppressZeroFeet,
ToleranceSuppressZerolnches, ToleranceUpperLimit,
UnitsFormat, VerticalTextPosition

DimStyle

CopyFrom, Document, GetExtensionDictionary,
HasExtensionDictionary, Modified, ObjectID, ObjectName,
OwnerID

DimStyles

Delete, Document, GetExtensionDictionary, GetXData, Handle,
HasExtensionDictionary, Modified, ObjectID, ObjectName,
OwnerID, SetXData

Document

Activate, Active, ActiveLayout, BeginClose, BeginDoubleClick,
BeginLisp, BeginPlot, BeginRightClick,
BeginShortcutMenuCommand, BeginShortcutMenuDefault,
BeginShortcutMenuEdit, BeginShortcutMenuGrip,
BeginShortcutMenuOsnap, Close, CopyObjects, Database,
Deactivate, EndLisp, EndPlot, EndShortcutMenu, EndUndoMark,
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Height, HWND, Layouts, LayoutSwitched, LispCancelled,
ObjectAdded, ObjectErased, ObjectModified,
PickfirstSelectionSet, PlotConfigurations, Preferences,
SelectionChanged, SendCommand, StartUndoMark, Width,
WindowChanged, WindowMovedOrResized, WindowState,
WindowTitle

Documents *

Add, Application, Close, Count, Item, Open

Delete, Document, GetExtensionDictionary,

Ellipse HasExtensionDictionary, Hyperlinks, Lineweight, MajorRadius,
MinorRadius, Modified, ObjectName, OwnerID, PlotStyleName
Delete, Document, GetExtensionDictionary,

Entity + HasExtensionDictionary, Hyperlinks;, Lineweight, Modified,

ObjectName, OwnerID, PlotStyleName

ExternalReference *

Application, ArrayPolar,’ArrayRectangular, Color, Copy, Delete,
Document, ExplodeGetAttributes, GetBoundingBox,
GetConstantAttributes,) GetExtensionDictionary, GetXdata,
Handle, HasAttfibutes, HasExtensionDictionary, Highlight,
Hyperlinks, InsertionPaint, IntersectWith, Layer, Linetype,
LinetypeScale, Lineweight, Mirror, Mirror3D, Modified, Move,
Name,;«Normal, ObjectID, ObjectName, OwnerID, Path,
PlotStyleName, Rotate, Rotate3D, Rotation, ScaleEntity,
SetXdata, TransformBy, Update, Visible, XScaleFactor,
YScaleFactor, ZScaleFactor

Document, GetExtensionDictionary, HasExtensionDictionary,

Group Lineweight, Modified, ObjectName, OwnerID, PlotStyleName
Delete, Document, GetExtensionDictionary, GetXData, Handle,

Groups HasExtensionDictionary, Modified, ObjectID, ObjectName,
OwnerID, SetXData
Delete, Document, GetExtensionDictionary,

hatch HasExtensionDictionary, Hyperlinks, ISOPenWidth, Lineweight,
Modified, ObjectName, OwnerID, PlotStyleName

Hyperlink * Application, Delete, URL, URLDescription, URLNamedLocation

Hyperlinks * Add, Application, Count, Item

IDPair * Application, IsCloned, IsOwnerXlated, IsPrimary, Key, Value
Document, GetExtensionDictionary, HasExtensionDictionary,

Layer Lineweight, Modified, ObjectID, ObjectName, OwnerID,
PlotStyleName, Plottable, ViewportDefault

Layers Delete, Document, GetExtensionDictionary, GetXData, Handle,
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HasExtensionDictionary, Modified, ObjectID, ObjectName,
OwnerID, SetXData

Layout *

Application, Block, CanonicalMediaName, CenterPlot,
ConfigName, CopyFrom, Delete, Document,
GetCanonicalMediaNames, GetCustomScale,
GetExtensionDictionary, GetLocaleMediaName, GetPaperMargins,
GetPaperSize, GetPlotDeviceNames, GetPlotStyleTableNames,
GetWindowToPlot, GetXdata, Handle, HasExtensionDigctionary,
ModelType, Modified, Name, ObjectID, ObjectName, OwnerID,
PaperUnits, PlotHidden, PlotOrigin, PlotRotation, PlotType,
PlotViewportBorders, PlotViewportsFirst, PlotWithLineweights,
PlotWithPlotStyles, RefreshPlotDevicelnfa, ScaleLineweights,
SetCustomScale, SetWindowToPlot, SetXdata, ShowPlotStyles,
StandardScale, StyleSheet, TabOrder, UseStandardScale,
ViewToPlot

Layouts *

Add, Application, Count; Delete, Document,
GetExtensionDictionary, GetXdata, Handle,
HasExtensionDictionary, Item, Modified, ObjectID, ObjectName,
OwnerID, SetXdata

Leader

Annotation, ArrowheadBlock, ArrowheadSize, ArrowheadType,
Coordinate Delete, DimensionLineColor, DimensionLineWeight,
Document, GetExtensionDictionary, HasExtensionDictionary,
Hyperlinks, Lineweight, Modified, ObjectName, OwnerID,
PlotStyleName, ScaleFactor, TextGap, VerticalTextPosition

Line

Angle,\Delete, Delta, Document, GetExtensionDictionary,
HasExtensionDictionary, Hyperlinks, Length, Lineweight,
Maodified, ObjectName, OwnerID, PlotStyleName

LineType

Document, GetExtensionDictionary, HasExtensionDictionary,
Modified, ObjectID, ObjectName, OwnerID

LineTypes

Delete, Document, GetExtensionDictionary, GetXData, Handle,
HasExtensionDictionary, Modified, ObjectID, ObjectName,
OwnerID, SetXData

LWPolyline

ConstantWidth, Coordinate, Delete, Document, Elevation,
GetExtensionDictionary, HasExtensionDictionary, Hyperlinks,
LinetypeGeneration, Lineweight, Modified, ObjectName,
OwnerID, PlotStyleName

MenuBar *

Application, Count, Item, Parent

MenuGroup *

Application, MenuFileName, Menus, Name, Parent, Save,
SaveAs, Toolbars, Type, Unload

MenuGroups

Application, Count, Item, Load, Parent
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Application, ArrayPolar, ArrayRectangular, Color, Columns,
ColumnSpacing, Copy, Delete, Document, Explode,
GetAttributes, GetBoundingBox, GetConstantAttributes,
GetExtensionDictionary, GetXdata, Handle, HasAttributes,
HasExtensionDictionary, Highlight, Hyperlinks, InsertionPoint,

MinsertBlock * IntersectWith, Layer, Linetype, LinetypeScale, Lineweight,
Mirror, Mirror3D, Modified, Move, Name, Normal, ObjectID,
ObjectName, OwnerID, PlotStyleName, Rotate, Rotate3D,
Rotation, Rows, RowSpacing, ScaleEntity, SetXdata,
TransformBy, Update, Visible, XScaleFactor,.YScaleFactor,
ZScaleFactor

Application, ArrayPolar, ArrayRectangular, Color, Coordinates,
Copy, Delete, Document, GetBoundingBox,
GetExtensionDictionary, GetXdata, Handle,
HasExtensionDictionary, Highlight, Hyperlinks, IntersectWith,
Layer, Linetype, LinetypeScale, Lineweight, Mirror, Mirror3D,
Modified, Move, ObjectID, @bjectName, OwnerID,
PlotStyleName, Rotate, Rotate3D, ScaleEntity, SetXdata,
StyleName, TransformBy, Updatey Visible

Mline *

AddDim3PointAngular, AddMInsertBlock, AddMLine,
AddPolyfaceMesh, AttachExternalReference, Bind, Delete,
Detach, Document, GetExtensionDictionary, GetXData,
HasExtensionDictionary, IsLayout, IsXRef, Layout, Modified,
ObjectID, ObjectName, Origin, OwnerID, Reload, SetXData,
Unload, XrefDatabase

ModelSpace

Delete, Document, GetExtensionDictionary,
HasExtensionDictionary, Hyperlinks, LineSpacingFactor,
LineéSpacingStyle, Lineweight, Modified, ObjectName, OwnerID,
PlotStyleName

Mtext

Delete, Document, GetExtensionDictionary,

Object, + HasExtensionDictionary, Modified, ObjectName, OwnerID

AddDim3PointAngular, AddMInsertBlock, AddMLine,
AddPolyfaceMesh, AttachExternalReference, Bind, Delete,
Detach, Document, GetExtensionDictionary, GetXData,
HasExtensionDictionary, IsLayout, IsXRef, Layout, Modified,
ObjectID, ObjectName, Origin, OwnerID, Reload, SetXData,
Unload, XrefDatabase

PaperSpace

BatchPlotProgress, DisplayPlotPreview, NumberOfCopies,

Plot QuietErrorMode, SetLayoutsToPlot, StartBatchMode

Application, CanonicalMediaName, CenterPlot, ConfigName,
PlotConfiguration * CopyFrom, Delete, Document, GetCanonicalMediaNames,

GetCustomScale, GetExtensionDictionary, GetLocaleMediaName,

GetPaperMargins, GetPaperSize, GetPlotDeviceNames,
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GetPlotStyleTableNames, GetWindowToPlot, GetXdata, Handle,
HasExtensionDictionary, ModelType, Modified, Name, ObjectID,
ObjectName, OwnerID, PaperUnits, PlotHidden, PlotOrigin,
PlotRotation, PlotType, PlotViewportBorders, PlotViewportsFirst,
PlotWithLineweights, PlotWithPlotStyles, RefreshPlotDevicelnfo,
ScaleLineweights, SetCustomScale, SetWindowToPlot, SetXdata,
ShowPlotStyles, StandardScale, StyleSheet, UseStandardScale,
ViewToPlot

PlotConfigurations *

Add, Application, Count, Delete, Document,
GetExtensionDictionary, GetXdata, Handley
HasExtensionDictionary, Item, Modified, ObjectID, ObjectName,
OwnerID, SetXdata

Point

Delete, Document, GetExtensionDictionary,
HasExtensionDictionary, Hypeérlinks, Lineweight, Modified,
ObjectName, OwnerID, PlotStyleName

PolyfaceMesh *

Application, ArrayPolar, ArrayRectangular, Color, Coordinate,
Coordinates, Copy, Delete; Document, GetBoundingBox,
GetExtensionDictionary, GetXdata, Handle,
HasExtensionDictionary, Highlight, Hyperlinks, IntersectWith,
Layer, Linetype, LinetypeScale, Lineweight, Mirror, Mirror3D,
Modified, Move, NumberOfFaces, NumberOfVertices, ObjectID,
ObjectName, ©@wnerID, PlotStyleName, Rotate, Rotate3D,
ScaleEntity, SetXdata, TransformBy, Update, Visible

Coordinate, Delete, Document, GetExtensionDictionary,

PolygonMesh HasExtensionDictionary, Hyperlinks, Lineweight, Modified,
ObjectName, OwnerID, PlotStyleName
ConstantWidth, Coordinate, Delete, Document, Elevation,
Polyline GetExtensionDictionary, HasExtensionDictionary, Hyperlinks,

LinetypeGeneration, Lineweight, Modified, ObjectName,
OwnerID, PlotStyleName

PopupMenu, *

AddMenultem, AddSeparator, AddSubMenu, Application, Count,
InsertInMenuBar, Item, Name, NameNoMnemonic, OnMenuBar,
Parent, RemoveFromMenuBar, ShortcutMenu, TagString

PopupMenultem *

Application, Caption, Check, Delete, Enable, HelpString, Index,
Label, Macro, Parent, SubMenu, TagString, Type

PopupMenus *

Add, Application, Count, InsertMenuInMenuBar, Item, Parent,
RemoveMenuFromMenuBar

Preferences

Display, Drafting, Files, OpenSave, Output, Profiles, Selection,
System, User

PreferencesDisplay *

Application, AutoTrackingVecColor, CursorSize,
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DisplayLayoutTabs, DisplayScreenMenu, DisplayScrollBars,
DockedVisibleLines, GraphicsWinLayoutBackgrndColor,
GraphicsWinModelBackgrndColor, HistoryLines,
ImageFrameHighlight, LayoutCreateViewport,
LayoutCrosshairColor, LayoutDisplayMargins,
LayoutDisplayPaper, LayoutDisplayPaperShadow,
LayoutShowPlotSetup, MaxAutoCADWindow,
ModelCrosshairColor, ShowRasterImage, TextFont, TextFontSize,
TextFontStyle, TextWinBackgrndColor, TextWinTextColor,
TrueColorImages, XrefFadelntensity

AlignmentPointAcquisition, Application, AutoSnapAperture,
AutoSnapApertureSize, AutoSnapMaghet; AutoSnapMarker,
AutoSnapMarkerColor, AutoSnapMarkerSize, AutoSnapTooltip,
AutoTrackTooltip, FullScreenTrackingVector, PolarTrackingVector

PreferencesDrafting *

AltFontFile, AltTabletMenuFile, Application, AutoSavePath,
ConfigFile, CustomDictionary, DefaultInternetURL, DriversPath,
FontFileMap, GetProjectFilePath, HelpFilePath, LicenseServer,
LogFilePath, MainDictionary, MenuFile, ObjectARXPath,

PreferencesFile PostScriptPrologFile,yPrinterConfigPath, PrinterDescPath,
PrinterStyleSheetPath, PrintFile, PrintSpoolerPath,
PrintSpoolExecutable, SetProjectFilePath, SupportPath,
TempFilePath, TemplateDwgPath, TempXrefPath, TextEditor,
TextureMapPath, WorkspacePath

Application, AutoAudit, AutoSavelnterval, CreateBackup,
DemandLoeadArxApp, FullCrcValidation, IncrementalSavePercent,

PreferencesOpenSave *' /LogFileOn, MRUNumber, ProxyImage, SaveAsType,
SavePreviewThumbnail, ShowProxyDialogBox,
TempFileExtension, XrefDemandLoad

Application, DefaultOutputDevice, DefaultPlotStyleForLayer,
DefaultPlotStyleForObjects, DefaultPlotStyleTable, OLEQuality,
PlotLegacy, PlotPolicy, PrinterPaperSizeAlert, PrinterSpoolAlert,
UseLastPlotSettings

PreferencesOutput *

ActiveProfile, Application, CopyProfile, DeleteProfile,
PreferencesProfiles * ExportProfile, GetAllProfileNames, ImportProfile, RenameProfile,
ResetProfile

Application, DisplayGrips, DisplayGripsWithinBlocks,
PreferencesSelection * GripColorSelected, GripColorUnselected, GripSize, PickAdd,
PickAuto, PickBoxSize, PickDrag, PickFirst, PickGroup

Application, BeepOnError, DisplayOLEScale, EnableStartupDialog,
PreferencesSystem * LoadAcadLspInAllDocuments, ShowWarningMessages,
SingleDocumentMode, StoreSQLIndex, TablesReadOnly

PreferencesUser * ADClInsertUnitsDefaultSource, ADCInsertUnitsDefaultTarget,
Application, HyperlinkDisplayCursor, HyperlinkDisplayTooltip,
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KeyboardAccelerator, KeyboardPriority, SCMCommandMode,
SCMDefaultMode, SCMEditMode, ShortCutMenuDisplay

Pviewport

ArcSmoothness, Clipped, CustomScale, Delete, DisplayLocked,
Document, GetExtensionDictionary, HasExtensionDictionary,
Hyperlinks, Lineweight, Modified, ObjectName, OwnerID,
PlotStyleName, StandardScale, StyleSheet, UCSPerViewport,
ViewportOn

RasterImage

Delete, Document, GetExtensionDictionary,
HasExtensionDictionary, Hyperlinks, ImageHeight;dmageWidth,
Lineweight, Modified, Name, ObjectName, OwnerID;
PlotStyleName, Rotation, ScaleFactor; ShowRotation

Ray

Delete, Document, GetExtensionDictianary,
HasExtensionDictionary, Hypeérlinks, Lineweight, Modified,
ObjectName, OwnerID, PlotStyleName, SecondPoint

Region

Delete, Document, GetExtensionDictionary,
HasExtensionDictionary, Hyperlinks, Lineweight, Modified,
ObjectName, OwnerID, PlotStyleName

RegisteredApplication

Document, GetExtensionDictionary, HasExtensionDictionary,
Modified, ObjectID,ObjectName, OwnerID

RegisteredApplications

Delete, Document; GetExtensionDictionary, GetXData, Handle,
HasExtensionDictionary, Modified, ObjectID, ObjectName,
OwnerlID,\SetXData

Delete, ‘Document, GetExtensionDictionary,

Shape HasExtensionDictionary, Hyperlinks, Lineweight, Modified,
ObjectName, OwnerID, PlotStyleName
Coordinate, Delete, Document, GetExtensionDictionary,

Solid HasExtensionDictionary, Hyperlinks, Lineweight, Modified,
ObjectName, OwnerID, PlotStyleName
ControlPoints, Delete, Document, FitPoints,

Spline GetExtensionDictionary, HasExtensionDictionary, Hyperlinks,

P IsPeriodic, IsPlanar, Knots, Lineweight, Modified, ObjectName,

OwnerID, PlotStyleName, Weights

State * Application, IsQuiescent
Alignment, Backward, Delete, Document,

Text GetExtensionDictionary, HasExtensionDictionary, Hyperlinks,
Lineweight, Modified, ObjectName, OwnerID, PlotStyleName,
UpsideDown

TextStyle Document, GetExtensionDictionary, GetFont,
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HasExtensionDictionary, Modified, ObjectID, ObjectName,
OwnerID, SetFont

Delete, Document, GetExtensionDictionary, GetXData, Handle,
TextStyles HasExtensionDictionary, Modified, ObjectID, ObjectName,
OwnerID, SetXData

Delete, DimensionLineColor, Document, GetExtensionDictionary,
HasExtensionDictionary, Hyperlinks, Lineweighty/Modified,
ObjectName, OwnerID, PlotStyleName, ScaleFactor, TextColor,
TextHeight, TextStyle

Tolerance

AddSeparator, AddToolbarButton, Application, Count, Delete,
Toolbar * Dock, DockStatus, Float, FloatingRows, Height, HelpString, Item,
LargeButtons, Left, Name, Parent, TagString, Top, Visible, Width

Application, AttachToolbarToFlyout, Delete; Flyout, GetBitmaps,

Toolbarltem * HelpString, Index, Macro, \Name, Parent,’SetBitmaps,
TagString, Type
Toolbars * Add, Application, Count, Ttem, LargeButtons, Parent

Coordinate, Delete, Document, GetExtensionDictionary,
Trace HasExtensionDictionary, Hyperlinks, Lineweight, Modified,
ObjectName, @wnerID, PlotStyleName

Document, GetExtensionDictionary, HasExtensionDictionary,

Ucs Madified, ©bjectID, ObjectName, OwnerID

Delete, ‘Document, GetExtensionDictionary, GetXData, Handle,
UCSs HasExtensionDictionary, Modified, ObjectID, ObjectName,
OwnerID, SetXData

GetRemoteFile, GetSubEntity, IsRemoteFile, ISURL,

Utility LaunchBrowserDialog, Prompt, PutRemoteFile
View Document, GetExtensionDictionary, HasExtensionDictionary,
Modified, ObjectID, ObjectName, OwnerID
ArcSmoothness, Delete, Document, GetExtensionDictionary,
ViewPort HasExtensionDictionary, Modified, ObjectID,

ObjectName,OwnerID

DeleteConfiguration, Document, GetExtensionDictionary,
Viewports GetXData, Handle, HasExtensionDictionary, Modified,
ObjectID,ObjectName, OwnerID, SetXData

Delete, Document, GetExtensionDictionary, GetXData, Handle,
Views HasExtensionDictionary, Modified, ObjectID, ObjectName,
OwnerID, SetXData
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Poi tuong Phuong thirc/ Thudc tinh /Su kién
Delete, Document, GetExtensionDictionary,

Xline HasExtensionDictionary, Hyperlinks, Lineweight, Modified,
ObjectName, OwnerID, PlotStyleName, SecondPoint
Application, Delete, Document, GetExtensionDictionary,

xrecord * GetXdata, GetXRecordData, Handle, HasExtensionDictionary,

Modified, Name, ObjectID, ObjectName, OwnerID, SetXdata,
SetXRecordData, TranslateIDs

2. Muc da thay doi

Phan dudi sé liét ké cac mo ta van tit cac phuong thirc va thudceitinh thay déi so voi
phién ban AutoCAD Release 14.01

Phuong thirc va thudc tinh da thay doi

Tén Phuong
thirc/ Thudc tinh
& phién ban 14

Thé hién trong AutoCAD
2000

Mo tathay doi

ArcSmoothness object.ArcSmoothness Chuyé&n mdt d8i tugng Preferences
sang dGi tugng PViewport va Viewport
AuditInfo object.AuditInfoFixError Xoa tham s6 Filename

AutoSaveFile

object.AutaSavePath

Tén cua thudc tinh nay ddi thanh va
ddng thdi cling chuyén tir déi tugng
Preferences sang déi tugng
PreferencesFiles object.

Chuyén tir d6i tugng Application sang

EndUndoMark object.EndUndoMark d6i tugng Document.
RetVal = Thuc hién khong chinh xac phép
GetUCSMatrix object. GetUCSMatrix() chAuyen)v!. Phuong thdc nay da dugc
hiéu chinh.
RetVal =
InsertBlock ob].ect.InsertBIock(Insert|on Thém vao tham s6 Zscale.
Point, Name, Xscale,
Yscale, ZScale, Rotation)
Tén cua thudc tinh nay déi thanh
LogFileName object.LogFilePath LogFilePath, dong thai thudc tinh ciing

dugc chuyén tir ddi tugng Preferences
sang dGi tugng PreferencesFile.
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Phuong thirc va thudc tinh da thay doi

Tén Phuong

Thé hién trong AutoCAD

thirc/Thudc tinh 2000 Mbé ta thay doi
@ phién ban 14
StartUndoMark object.StartUndoMark Chuyen tur doi tugng Application sang

do6i tugng Document.

TextString (cua doi
tugng dimension)

object.TextOverride

Tén clia thudc tinh nay ddi thanh
TextOverride.

TransformBy

object.TransformBy
TransformationMatrix

Thuc hién khong chinh xac phép
chuyén vi. Phuong.thfe.nay da dudc
hiéu chinh.

TranslateCoordinat

RetVal =
TranslateCoordinates

Thém tham's6 OCSNormal/cling nhu
tuy chom'acQCS cho'tham s6 From va

es (OriginalPoint, From, To, To dé’cho phép.chuyén ddi toa do tir
Disp[,O0CSNormal]) hodc'sang hé truc OCS.
Phuong thiic nay chuyén déi tugng
ZoomAll object.ZoomAll () PViewport va doi tugng Viewport sang
thanh d6f tugng Application.
object.ZoomCenter Phwang thiic nay chuyén déi tugng
ZoomCenter y PViewport va doi tugng Viewport sang
Center, Magnify thanh di tugng Application.
Phuong thirc nay chuyén déi tugng
ZoomExtents object.ZeomExtents PViewport va doi tugng Viewport sang

thanh do6i tugng Application.

ZoomPickWindow

object.ZoomPickWindow

Phuong thirc nay chuyén déi tugng
PViewport va doi tugng Viewport sang
thanh do6i tugng Application.

object.ZoomScaled

Phuong thirc nay chuyén déi tugng

ZoomScaled PViewport va doi tugng Viewport sang
Scale, ScaleType thanh di tugng Application.
ZoomWindow PViewport va doi tugng Viewport sang

LowerLeft, UpperRight

thanh déi tugng Application.

2.1. P6i twong Preferences

bai tugng Preferences c6 mdt so thay doi chu yéu sau:

boi tuong Preferences dugc chia nhd hon. Cac doi tuong méi gom:

- PreferencesDisplay

- PreferencesDrafting
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- PreferencesFiles

- PreferencesOpenSave
- PreferencesOutput

- PreferencesSelection
- PreferencesSystem

- PreferencesUser

- DatabasePreferences

Tt ca cac thudc tinh va phuong thirc néu & phan trudce cé trong ddi tugng
Preferences déu duoc chuyén sang mét trong cac ddi tuong duoc liét ké
trong danh sach trén. Dé tim mot d6i twong méi cho mot phwong thirc hay
thudc tinh Preference bat ky nao d6, tim trong “AutoGAD ActiveX and VBA
Reference”.

= Tét ca cac thudc tinh chi mau sic déu dugc chiyén sangusii.ding hing sb
OLE_COLOR thay vi ding hang s6 mau cod AutoGAD. (Chu y rang diéu
nay chi 4p dung cho cac thudc tinh cia déi twong Preferences trong danh
sach néu trén)

3. Muc da loai bo

Du6i day la danh sach mo ta ngansgom,cac phwong thirc va thudc tinh cii da bi loai
bo ké tir phién ban 14.01

Cac phuaong thirc va thudc tinh bi loai bo

Tén Phuong thirc/
Thudc tinh trong Mota
phién ban 14

AdjustAreaFill Ganytép dinh dang PC3 ( bdng Plotter Configuration Editor).

SU dung PreferencesDisplay.ModelSpaceCrosshairColor hoac

CrogghaitCofoR PreferencesDisplay.LayoutCrosshairColor.

SUr dung thudc tinh ObjectName cla ActiveX AutoCAD hodc trong VB

EntityName va VBA st dung tir khoa TypeOf hodc ham TypeName .

EntityType Xem phan EntityName & trén.

Erase Phuong thdc nay dugc loai bd trong tat ca cac doi tugng trir doi
tugng SelectionSet. Thay vao d9, ta s€ sir dung phudng thirc Delete.

. Chit d6 hoa s(r dung cing mau nén vdi do hoa. Dung

S(r:aopI):rlcsTextBackgrn PreferencesDisplay.GraphicsWinLayoutBackgrndColor va
PreferencesDisplay.GraphicsWinModelBackgrndColor.

GraphicsTextColor Chir d6 hoa str dung cung mau nén vdéi con tré (crosshair). Dung

PreferencesDisplay.LayoutCrosshairColor Va
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Cac phuong thirc va thudc tinh bi loai bo

Tén Phuong thirc/

Thudc tinh trong
phién ban 14

Mo ta

PreferencesDisplay.ModelCrosshairColor.

HideLines St dung AcadLayout.Hidden.
Chuang trinh dang EXE dua trép ADSRX khdng dugc hd trg trong

ListADS AutoCAD 2000. Phuang thirc dé truy van i'ng dung ARX va DBX la
ListARX.

LoadADS Céc (ng dung ADSRX dua trén EXE khong dugt hd trg'trong
AutoCAD 2000. Phuong thirc tai cac i'ng dung ARX andiDBX la
LoadARX.

LoadPC Tép PC2 khéng dugc hd trg trong AGteCAD 2000. Can chuyén doi
tép PC2 thanh tép PC3 qua Add-a-Plotter: Wizard:

MonochromeVectors  Chirc ndng khong st dung fita.

Origin SU dung AcadLayout.PlotOffsét.

PaperSize SUr dung Acadlayout.CanonicalMediaName.

PlotExtents Sur dung Acadkayout.AreaToPlot.

PlotLimits SU dung AcadLayout:AreaToPlot.

PlotOrientation St dung. AcadLayout.Rotation .

PlotScale Str'dung AcadLayout.Scale, StandardScale, CustomScale.

PlotUnits SUr dung AcadLayout.PaperUnits.

PlotView Use AcadLayout.AreaToPlot and ViewToPlot.

PlotWindow SU dung AcadLayout.AreaToPlot

PlotWithGoffigTép Sg dung PlotToDevice thay cho tép PC3 va coi tép PC3 nhu mét doi

Rotation Sur dung AcadLayout.Rotation.

SavePC2 Tép PC2 khdng dugc hd trg trong AutoCAD 2000. Can chuyén doi
tép PC2 thanh tép PC3 qua Add-a-Plotter Wizard.
Cac (ing dung ADSRX dua trén EXE khdng dudc ho trg trong

UnloadADS AutoCAD 2000. Phuong thirc dG cac irng dung ARX and DBX la

UnLoadARX.
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