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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 nhimng » Chuyén tir toa dé 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:déng va 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.sb cac kha ning
manh mé cta giao dién lap trinh nay, phan duéi dy sé
dé cap cong viéc cua nhing ngudi sir dyng AutoCAD
trén khap thé giéi. Rat nhiéu trong/sd.cac img dung

nay co trong thu muc Sample.ciia AutoCAD.
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1. Vé bai do xe

Tién ich' v& bai (jIS xe cho phép v& tu dong khu vuc dd xe trong cac duong khep
kin, cdc thanh chan dung xe riéng biét, v& va thong 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 nay c6 thé duge luu lai dé chia
sé v&i nguoi khac.

Tién ich v& bai dd xe dugc phan phdi nhu mot tép dy an® VBA doc 1ap va c6 di kém
mot tép tro gitp.

Tién ich v& bai dd xe do R. Allan Albanese cuia CADD Automation Tools phat
trién. Day 1a cong ty chuyén vé phat trién cac Umg dung danh cho AutoCAD sir
dung Microsoft VBA.

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

B rstaliAD 2000 Beta =]
Hﬁﬂn & 0a lllﬂﬂ " e | “5&“ ..{" B3 ﬁﬂqﬂ'ﬂ' i |

J_Balufﬁu _]lriau-,. 3
P

\11uiixome+ﬁpp£h

>ER - 880ONNOLANNE

| [ Uy e

LomnaLd
LEmaand  _vharus
Comma

| Copymegd 1998 R Al il yremes CAD edpraiiem "ol ©80 FUDH ] whes

! 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 nhiu tép ma ngudn viét bing VBA
trong AutoCAD
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2. Chuyén tur toa dé ban do sang toa do dia cau

Tién ich nay.cho.phép chuyen kinh d0, vi do hai chiéu thanh toa do khong gian ba
chiéu. Céc duong vé ba chiéu duoc tao ra tir nhiing toa d méi nay va thé hién trén
mot khéi cau.

St dung cong.cu 3D Orbit trong AutoCAD, ta ¢ thé xoay khdi cau dé nhin tir moi
Vintri.

Tién ich nay dugc phan phdi nhu mot dy an VBA nhing' trong ban vé&
Map2Globe.dwg. Hop thoai cua tng dung ndy dugc thiét ké cho phép nguoi st
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 thdy ban vé Map2Globe.dwg trong thu muc Sample\VBA cla
AutoCAD.

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

i 0 B Bz — e sl —

= lachiy Datatan
| F sy [Vt abare £ vampin
; Gebect * From INVEMTHY
|
| 5] e T4
e | Liaks Ll “hass (1 e
M esbel
T
: Pz 0 106 )

Tién ich &o p

li¢u trong Micro
ac ba i va lién
icu.
ti a thi

Co thé o dir liéu, ma nguén, tép tin kha thi va ban v€ cua ti€n ich nay tai thu
muc \ActiveX\Facility cua AutoCAD.

’p@(et cac khéi trong mot ban vé AutoCAD véi co so dit
Ac Véi tién ich nay, ta c6 thé hiéu chinh, tao méi, xo4 bo
cac d01 tuong trong ban Ve voi cac ban gh1 trong CO SO du
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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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5. Xuat thudc tinh

Tién ich nay xuat tit ca cac thudc tinh c6 trong ban v&. Cac dir liéu cua thudc tinh
dugc phan loai va luu trong mot bang tinh Excel. Cac dit lidu ciing 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 ddm 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 tu do diéu
chinh céc thong s6 thiét ké. Pbi tuong dam chix 1 duoc tu dong cap nhat khi nguoi
sir dung thay doi thong sb thiét ké.
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Tién icl} nay dugc phan phéi nhu mét du an VBA doc le_ip1 goi la ibeam3d.dvb. T¢p
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.

' 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(}\uI;‘ 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 * To chirc cua cuon sach

trong AutoCAD ActiveX va VBA. " TimimSs ¢
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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 niy dugc 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 str dung giaotiép ActiveX cho AutoCAD:

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

= Khanang chias¢ durli¢u voi cac ing dung Windows® khac, ch:fmg han nhu
Microsoft Excel®va Word®, dugc thuc hién dé dang hon rat nhiéu.
1.1. Téng quan vé cac déi 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 1ap 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 nhitng 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 12 Automation Controller' cho cac g dung khac nhu Microsoft
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 st dung.

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

= Xay dung giao dién hop thoai nhanh ¢héngva hiéu qua. Didu nay cho phép
nguoi 18p trinh tao mau thir chwong trinh va‘nhén dwoc phan hoéi nhanh
chong ngay trong qua trinh thiét keé.

= Dy 4n c6 thé dugc phan phdi riéng hodc nhiing trong cac ban vé. Kha nang
nay cho phép nguoi l1ap trinh phan phoirimg dung mot cach linh hoat.

2.1. Cach thirc thyc-thi cua VBA trong AutoCAD

VBA gui 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 kha nang lap trinh diéu khién AutoCAD thong qua giao tiép
ActiveX Automation: B) doi nay cua AutoCAD, ActiveX Automation va VBA, tao
ra giao diénJap trinh manh m& 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.

Cé ba yéu t6 co ban cau thanh giao dién l1ap trinh ActiveX va VBA trong
AutoCAD. Yéu t6 dau tién chinh 13 ban than AutoCAD véi tap ddi tugng vo clng
phong phii, déng goi tat ca cac thuc thé, dir liéu va dong 1énh AutoCAD. Do
AutoCAD la g dung dugc thiét ké véi cau trac md, voi nhidu tang giao dién khac
nhaunén mot khi da quen thudc voi nhitng kha nang cua AutoCAD, ta s€ 1ap trinh
VBA hiéu.qua hon nhidu. Nguoi da timg lap trinh véi AutoLISP® thuong hiéu rit
r& cAu tric 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 ¢ thé
tham khao dén bat ky mot thu vién dbi twong nao va co thé cap nhat dén timg ddi 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 lap trinh VB kinh nghiém ciling 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 mot 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 cuciia 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 AutoGAD Active va VBA can
phai dam bao hé thong c6 cac diéu kién sau:

Windows NT® 4.0

Yéu cau phai c6 Windows NT4.0.Service Pack 3 dé cé thé
chay dugc AutoCAD ActiveX va VBA

Windows® 95 hodac Windows 98
Khéng c6.yéu cawdic biét ndo
Cai dat, Cai dat lai hodac D& bo Microsoft Office hoac cac i'ng dung VBA khac

Néu ta cai dat,.cai dat lai hodc d& bé Microsoft Office hodc cac
tng dung VBA khéc sau khi cai dit AutoCAD, thi can phai cai
dit1ai’AutoCAD. Puong nhién, sau khi cai dit AutoCAD, can
phaikhoi déng lai hé thong.

3. Uu diém cha su két hogp 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

Ngbn ngir 1ap trinh va moi trudng phat trién Gng 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 ti€p 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 cac ung dung dé dugc phat trién bang
ngon ngir khac.

= Coso lap trinh

Trén khip thé gidi hién nay c6 hang triéu 1ap trinh vién Visual Basic. Cong
nghé AutoCAD ActiveX va VBA md ra su kha ning tiy bién va phat trién
ung dung AutoCAD cho nhiing 1ap trinh vién nay va nhitng ai s€ ho¢ Visual
Basic trong tuong lai.

4. To chirc ciia cudn sach

Cudn sach nay cung cép thong tin vé cach phat trién Gmg dung ActiveX va VBA
cho AutoCAD 2000. Thong tin chi tiét vé,caewing dung dang phat trién sir dung
VBA dugc dé cap trong chuong 1 - “LAM.QUEN VOI VBA” va chuong 11 —
“PHAT TRIEN UNG DUNG BANG VBA?."Cac lap trinh/vién sur dung ActiveX tir
mot mdi trudng phat trién khac véi VBA c6 thé bo qua hai chuong nay. Tuy nhién,
hay luu ¥ rang cac ma vi du trong séch dwoc trinhbay. trong moi truong VBA.

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

Phu lyc B — “CHUYEN POI TU' 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

€6 rén 800 chuong trinh VBA trong cudn sach nay va tai liéu “ActiveX and VBA
Reference” minh hoa cach sir dung cac phuong thuc, thudc tinh va sy kién trong
ActiveX.

Rét nhiéunhiing ing 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 gitp ta hinh dung dugc cach thic dé két hop
tinh da nang cia moi truong 1ap trinh Visual Basic for Applications véi sic manh
ctia 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 tr t€p trg giip sang moi truodng
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 nhiing cudn sach cé trong t&p SampleCode.dvb va Events.dvb trong thu muc
Sample.

Thuc 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 mét ban vé trong dugc mo & ché do khong gian
md hinh.

3 Mo hop thoai Macros bang cach gé 1énh VBARUN.

4 Luya chon Macro va nhan Run.

Thong tin thém vé viéc thyuc thi Macro' va hop thoai Macro dugc thé hién trong
phan “Thuc 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
ctia tép ma ngudn chinh cho mdi ung dung. Rat nhiéung'dung ¢ thém cac tép hd
trg, chira trong cung thu muc véi tép ma ngudn chinh. Ngodi.ra con cé tép
readme.txt mo ta ng dung va cach thyc thi.

Ung dung mau ActiveX va VBA

Tén M6 ta Puang dan
Dam chifI  Tao ra mot hinh chir I 3D déc va /Sample/VBA/ibeam3d.dvb
3D thay ddi kich thuéc mét cach linh

hoat.

TUrban dd  Tao ra hinh nhiéu dudng 3D trén  /Sample/VBA/Map2Globe.dwg
sang khoi mot khéi.cau-tir cac dudng 2D

cau ban dau.
Tuy bién Dung cac déi tugng cua /Sample/VBA/Menu.dvb
trinh don MenuGroupva MenuBar.

Theo ddi d6i  SU dung khdi dit liéu mé rong d€  /Sample/VBA/ObjectTracker.dvb
tugng theo ddi su thay dGi cla doi

tugng.
Luu thanh Luu mot tép d6 hoa cla /Sample/VBA/SaveAsR12.avb
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 cta chit /Sample/VBA/
chir doi vdi tat ca chir trong ban vé.
Lénh goi MOt Macro VBA goi mot chlic 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 mot thanh cong cu méi 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 dira
vao bang tinh.

/Sample/ActiveX/ExtAttr/ExtAttr.xls

Xuat thudc
tinh ra tép
van ban

Chuyén cac dif liéu ddcthlu 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 ngudc lai.

/Sample/VBA/ExcelLink.dvb

Thay thé
khai

Thay thé cac khoi‘da. dugc chen
trong ban vé véi quy dinh khac.

/Sample/VBA/BlockReplace.dvb

Thay ddi do
réng

Thay ddi dd réng cla toan bd cac
dudng trong.ban vé.

/Sample/VBA/chplywid.dvb

Vé dudng Vé dudng truc cho cac hinh cung, /Sample/VBA/cntriine.dvb
tam elip.va hinh tron.
Vé dudng Chi ra cach vé mét dudng tU mot  /Sample/VBA/drawiline.dvb
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

Trong chwong nay 1

Chuong nay s& gi6i thiéu vé du 4n AutoCAD VBA » Khai niém vé du an VBA

vi moi truong phét trién VBA (VBA IDE). Nhin nhuig ¥ aocisn

. . ; = T8 chirc Du an bang VBA
chung cdc moi truong phat tricn VBA déu tuong tu \ 9

Manager

nhau, nhung AutoCAD VBA IDE c6 mét s6 dic tinh = Xir ly Macro

riéng. Ngoai ra, AutoCAD ciing c6 mdt s6 1énh ding = Hiéu chinh dv an bang
VBA IDE

dé nap, thyc thi dg 4n, md du an trong VBA IDE.
Chuong nay sé& giéi thiéu chung vé du an VBA, 1énh = Bai tap md dau

VBA va VBA IDE. * Théng tin thém

» Nhic lai cac thuét ngir vé
dua an AutoCAD VBA

= Nhic 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 moét tap hgp cac moé dun ma 1€nh, cdc md dun 16p va
cac Form'. Chung lam viéc cung nhau dé thuc hién mét nhiém vu dinh trude. Dy 4n
c6 thé dugc luu truc ti€p bén trong ban vé AutoCAD hoac luu & mot tép riéng.

Dy an nhung duoc luu bén trong ban v& 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 ban v& 1a mot vi
du vé& dy 4n nhing trong mot ban v&. Véi Macro dang nay, ngudi dung co thé truy
cap va ghi lai thoi gian 1am viéc trén ban v&. Nguoi ding khong can phai nap dir 4n
moi khi mé ban v&, moi thir déu da duoc thyc hién mot cach tu dong.

Du é4n doc lap dugce luu trong mot t&p riéng va linh hoat hon rat nhiéu béi vi chung
c6 thé mo, dong va 1am viéc trong bat ctr ban vé AutoCAD'nao nhung lai khéng tu
dong tai 1én mdi khi mé ban v&. Nguoi st dung can phai biét rd tép dy dnnao chira
Macro ma ho can va phai tai du an d6 trude khi ¢ thé thue thi duge Macro d6. Tuy
nhién, du 4n doc 1ap co thé duoc chia sé dé dang hon.va co thé tao thanh nhitng thu
vién chira nhitng Macro thong dung. Chang han nhu ta c6°thé tao Macro va luu
trong mot t€p riéng dé thuc hién nhiém vu 1a thu thap nhu cau vat tu trong tirng ban
v&. Macro nay do nguoi quan 1y thuc thivsau khi két thue cong viéc dé thu thap
thong tin tir rat nhidu ban vé& khac nhau.

O bat ky thoi diém nao, nguoi ding deu c6 thé tai di 4n nhing va du an doc 1ap
trong cung mot phién lam viécviia AutoCAD!

Dy an AutoCAD VBA khong hoan toan“tuong thich véi du an Visual Basic. Tuy
nhién, Form, cic mo dun va cac 1op vaAn ¢6'thé chuyén ddi véi nhau bang cach su
dung 1énh IMPORT-va EXPORT trong méi-truong lap trinh VBA. Dé c¢6 thém thong
tin, xin xem thém phan “Hiéu chink dw dn bang VBA IDE” trang 34.

2. T6 chirc D« an bang VBA Manager

Ta.¢o thé'xem titca cac duan VBA d3 duoc tai trong phién lam viéc hién hanh cua
AutoCAD bang cach st dung VBA Manager. Pay 1a mot cong cu cia AutoCAD
cho phép ta tien hanh tai vao, do bo, Iuu, tao méi, nhung va trich cac dg 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 mét dw an da co

Khi tai mét dy an vao trong AutoCAD; thi nguoi dung c6 thé str dung dugc ngay tat

ca cac thu tuc kiéu public, con'goi 1a Macro. Nhitng du 4n nhing duogc tai ngay khi

md ban v€. Con-nhling dy an ltru trong't€p DVB (du an doc 1ap) phai dugc tai riéng.

Tai tép du an VBA da co

1 Trong VBA Manager, st dung lya chon Load dé hién hop thoai Open VBA
Project.

2 Treng hop thoai OpenVBA Project, chon t§:p dua’én can mo. Hépvthoai VBA
Project s€ cho'phép ta chi mo t€p DVB. Néu ta c6 tinh mé mot kicu t€p khac,
chuwong 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 dy an
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 ma 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 thyuc 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 da duoc tai
1én dé dé dang quan ly.

Ta khong thé d& bo nhitng du 4n nhing hoic nhitng du 4n dugc tham chiéu 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. Lénh nay'sé€ nhéic nguoi-dung nhadp vao tén
du an can do bo.

2.3. Nhung dw an vao ban-wveé

Khi ta tién hanh nhung mot.dy“dn ‘vao ban ve, tlic 1a ta da sao chép du an dé vao
trong co so dit lidu ctia banvé.\Va ké tir 46, duran s& dugc tai va dd béo mdi khi mo
va dong ban vé.

Tai mot thoi diém, mét ban v& chicd'thé c6 mot du an nhing. Néu ban v& di c6
mot du an nhung, ta ¢an phai do bo du an doé ra trudce khi tién hanh nhing moét du
an khéc vao trong ban've.

Nhing du’ an vao ban vé AutoCAD
1 Mo VBA Manager va chon dy an can nhung.
2" Chon Embed.

2.4. Tach dwan VBA ra khaéi ban vé

Khi tach mot.du an 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.

PéE 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 sé€ duogc
x06a khoi ban v€ va sé khong duoc 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. Pé ddi 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&. Dy 4n doc 12p phai dugc luu béng
VBA Manager hodac VBA IDE.

Pé Iuu dv an bang VBA Manager

1 Mo VBA Manager va chon dy 4n ean luu.
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 cho phép ta thuc thi, hi€u chinh, x6a hodc tao Macro cling nhu
thiét 1ap cae Iwa chon cho du an VBA.

Macro la mét chwong trinh con kiéu public (c6 thé thuc thi dwoc). Mdi du an
thudng chira it nhat 1a 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 s6 lugng t€n"Macro
c6 trong danh sach. Diéu nay s€ thuc sy hitu ich khi cératnhiéu Macro dugc tai 1én
trong cac ban v€ va du an.

3.1. Thwe thi Macro

Thyc thi Macro nghia 1a thyc hién ma lénh cua Macre trong phién lam vié¢c hién
hanh cua AutoCAD. Ban v¢€ hién hanh dugc xem.la-banwvé dang dugc mod va dang
thuc thi Macro trén d6. Tat ca cac tham chicu dén doi trgng ThisbDrawing s€ tham
chiéu dén ban v€ hién hanh doi véi cac-Macro.trong du an doc 1ap. Con doi véi céac
Macro trong du an nhung, d6i twgng ThisDrawing ludn la ban v& c6 chira Macro
do.

PéE thuc thi Macro

1 Mod hop thoai Macrosva chon Macro s€ thuc thi.

2 Chon Run.

3.2. Hiéu chinh Macro

Qua. trinh hi¢u chinh Macro dién‘ ra trong VBA IDE, trong cira s6 Code. Xin xem
thém umuc “Hiéu chinh dy an bang VBA IDE” trang 34.

P& 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 xo6a va thay vao do6 s€ 1a mot
Macro rong moi.

Néu ta chon No, chuong trinh s& quay tro lai hdp thoai Macros dé nhap vao tén
Macro mdi.

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

nao ca.

3.5. X6a Macro

Ta c6 thé x6a Macro ctia batky mét du dn'ndo.

Pé xb6a macro

1 Mo hop thoai Macros va chonMacro can xoa.

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

3 Chon‘Yes.déxda Macro, No dé hity qua trinh xoa.

3.6..Thiét lap‘cac tuy chon trong dw an
Co thé thiét 1ap. 3 tuy chon cho cac dua an AutoCAD VBA:
=  Chophép tu dong nhing (Enabling auto embedding)
= Cho phép ngit khi c6 15i (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 ty 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 d 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& 11, khoi dong lai, g& 16i timg budc hodc tiép
tuc thuc thi chuong trinh.

Khi chon tiiy chon nay, nhing 15i chua dugc xtr Iy khi xudt hién trong qué trinh
thuc thi Macro sé dung Macro lai va hién thi VBA IDE tai noi phat sinh 101 trong
Macro.

Khi khong chon tuy chon nay, nhiing 16i khong bay duoc trong qua trinh thwe thi sé
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 bio da dirge tich hopisin 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 AutoCAD; ta ¢ thé hiéw chinh ma ngudn, Form, va
cac tham chi€u trong dy an sir dung moi truong phat trién ing dung tuong tac cua
VBA.

4.1. M& VBA IDE
Sau khi mé VBAADE, ta ¢6 thé truy xuat-dén tat ca cac du an da duoc tai 1én.
D& maé VBA IDE
Ta c6 thé mé VBA IDE tir dong lénh hodc tir thanh trinh don
» Tirdong Iénh, ta nhdap VBAIDE.
= Hodc, tur trinh don Tools, chon Macro* Visual Basic Editor.
D& mé VBA IDE tu ddng khi khéi dong AutoCAD

Néu muén.md VBA IDE tu dong mdi khi khoi dong AutoCAD can phai thém dong
sau vao t¢p acad.rx:

acadvba.arx

4.2. Xem thdng tin vé dw an

Trong VBA IDE c6 mét cira s goi 1a cira sO Project s& hién thi danh sach tat ca cac
du 4n VBA da duoc tai. Cra sO 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 sO Project ciing c¢6 thanh cong cu riéng c6 thé sir dung dé mé cac thanh phan
khéac nhau ctua dy 4n. Str dung nit View Code dé mo 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 thi, con néu khong thi ta chon trinh don
View*Project window, hodc nhan CTRI4R.
4.3. Pinh nghia cac thanh phan trong 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 chuan (standard modules), mo dun 16p (class
modules) va cac tham chi€u (references).

4.3.1. bai tugng

Thanh phﬁn déi tuong thé 'hién loai d6i tuong, ,hoéc tai liéu mé} ma lénh VBA sé
truy cap. Trong cdc du.an AutoCAD VBA, doi tugng nay thé hién cho ban vé
AutoCAD: hién hanh.

4.3.2. Form

Thanh phén Form chtra 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.
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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 an. 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 cua 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 ctra sO Project ciia VBA IDE, chon dy an can thém Thanh phan.

2 Tu trinh don Insert, chon UserForm, Module hodc Class Module dé thém thanh
phan mé1 vao du an.

Thanh phﬁn méi duge tao ra s& dugc thém vao du dn va sé xudt hién trong cura )
Project.
4.4. Nhap nhirng thanh phan da cé

Tinh ning nay cho phép thém mot thanh phén da ¢ vao trong du an. Ta cé thé nhap
Form, m6 dun hodc mé dun 16p. Form dugc nhap thong qua t¢p FRM, md dun thi
thong qua tép BAS, con mo dun 16p thi thong qua tép CLS.

Khi nhap mot tép c6 chira Thanh phﬁn, mot ban sao cua t€p nhdp vao s€ dugc thém
vao trong du an. T¢p nguon, sé dugc gite nguyén: Nhiing thay d6i voi thanh phan
vura nhadp vao s€ khong lam thay doi t€p nguoén.

Néu ta nhap mot'tép. chiza thanh phan ma tén thanh phin di co, chuong trinh s&
thém mat con s6.vao tén cua t€p duwgcnhap vao du an.

D& nhap mdt thanh phan da cé vao du an

1 Trongelraso Projecttrong VBA IDE, chon dyr 4n ma ta can thém thanh phan.
2~ Tu trinh don Tép, chon Import File dé mo hdp thoai Import File.

3 Trong hop theai Import File, chon tép can nhap va nhén Open.

Thanh phén 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
$6 Project. Thugc tinh cta thanh ph?m duoc chon s& duoge 1iét ké va co thé dugc 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 s6 Code ing véi tirng mo-dun cé trong du an dé c6 thé

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

ma I¢nh trong cac cua 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

Ctra s6 ma I¢nh c6 chtra 2 danh sach d6 xudng, mot thanh chia, mot thanh chi I¢,
bi¢u tuong xem toan bg va xem chuong trinh con.

Thanh chia bén canh phai cta cira s6 Code cho phép tach cira’so theo dudong ngang.
Chi can kéo thanh chia xuong dé tao mot khung ctra s6 khac. Tinh nang nay cho
phép xem dong thoi hai phan ctia doan ma lénh trong.cung mot mo dun. B¢ dong
khung cura s6 nay, chi can kéo thanh chia:tr¢ vé vi tri ban dau.
Thanh chi 1& ndm bén trai cta cira 6. Code, dugc/su dung dé biéu thi phén 1é sir
dung trong qué trinh soan thdo maIénh va qua trinh g&10i.
Biéu twong xem toan bd va xem chwong trinh con ndm & goc dudi bén trai cia cira
s0 Code dung d¢ chuyén doéi gitta ché¢ dd xem toan bo ma I¢nh va ché dé chi xem
ma Iénh cua mot chuong trinh con.
Thanh chi & D6i tugng Chugong trinh con___
hién 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 du 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 nat bam Maximize, Minimize va Close. Nhitng
nat nay dugce cai dat san.

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

Toolbo: = | | UserForml |ﬂ3—

Contrals ]

R A abl R EB
VMo 20 a

i = P

4.6. Thwc thi Macro

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

PéE thuc thi Macro tir VBA IDE
=, Tu trinh don Run, chon Run Macro.

Néu khong c6 Macro hodc Form hién hanh, mot hdp thoai s€ hién 1én cho phép
chon Macro dé thuc thi.

Néu c6 mot-Macro hién hanh (con tro dang nam trong mét chuong trinh con nio
do), Macro do-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 doi tén du an
1 Trong ctra sO Project ctia 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 Savetirtrinh don File

2 Trong hop thoai Save As, nhap vaotén va'thu muc luu té€p du an.

4.8. Lwu Dw an

Khong co6 [énh savetrong AutoCAD danh riéng cho cac du &n VBA. Thay vao do,
lénh savetich hgp._trong trinh don File ciia VBA IDE va trong VBA Manager. Bét
ky thay d6inao trong dua'an VBA s& phat sinh truy cap vao hop thoai Save VBA
Project khi xdy ramgt trong nhitng su ki¢n sau:

= Chondénh SAVE trong VBA IDE.
= Chon Save As trong VBA Manager.

» " Két.thic phién 1am viéc ciia 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 luu du &n. Néu ta luu du an véi tén méc
dinh la project.dvb, ta sé& khéng con cd kha nang 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 1ap 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 tin 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 m& hop thoai References.

3 Trong hdp thoai Reference, chon nit 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 thu muc méi trong ctra sd Project ciia
VBA IDE. Thu muc nay chtra tat ca cac tham chiu va tén cua céc du an dugc tham
chiéu.

Khi d3 tham chiéu mot du an, ta c6 thé st dung tat ca cac ma l1énh hodc Form kiéu
public trong dy an do.

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

Ta khong thé tao tham chiéu vong. C6 nghia la khéng thé tao.tham chiéu dén mot
du an ma lai c6 tham chi€u dén du an ban dau. Néu ta-voO tinh tao ra tham chiéu
vong, VBA sé thong bao cho ta biét.

Tham chiéu dy an 1a mét tinh ning tiéu chuan cua Microsoft VBA. Ta khong can
phai lam gi thém trong AutoCAD dé kich hoattinh nang nay. Ta co thé tim thém
thong tin vé tham chiéu dy 4n/trongcac tai lidu tro, gitp vé Microsoft Visual Basic.
Ta ciing c6 thé truy cip vao tép.trg giup ¥¢ Microsoft Visual Basic trong trinh don
Help cia VBA IDE.

CHU Y Ta khdng thé tham chiéu cac du*én nhling hodc cac du’ an VBA tir nhitng chucng
trinh &’ng dung khac.

4.10. Thiét lap cac tuy.chon trong VBA IDE

Ta.¢6 thé'thay doi cac dic'diém ciia VBA IDE sir dung hop thoai Options. Dé ma
hdp thoai Options, ta.chon trinh don Tools*Options.

Hop thoai Options ¢6 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 an thanh chi'lé

Hién thi hodc an doan ky twvi du twong ung vdi cac cau hinh

4.10.3. General

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

Ta c6 thé

Thay d6i cAu hinh 1u¢i ciia Form

Hién thi hodc 4n cha gidi 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
bao khi thao tac can thyc hién s€ lam tat ca cac bién trong cic md dun bi
thiét 1ap lai khi thyc thi du an

Xéc dinh cach thire xtr 1y 16i

Thiét lap xem dya an s€ dugc bién dich khi ¢6 yéu cau hodc thyuc 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 chon trinh”don
Insert* Procedure trong VBA IDE.

Khi dugc nhic nhdp thong tin cho chuong trinh con, nhap vao tén chang han
nhu HelloWorld. Can phai chac chan rang muc Type dugc chon 1a Sub, va muc
Scope dugc chon la Public.

Chon OK.

Nhap vio doan mi sau (¢ mé mot ban v& mai) giira haidong Public sub
HelloWorld () and End Sub.

ThisDrawing.Application.Documents. Add

Nhap vao doan ma sau (dé tao chudi.va xac dinh diém chén) ngay phia sau doan
ma da nhap trong budc 6.

Dim insPoint (0 To 2). As Double /Khai-bdo diém chén cua dong chir
Dim textHeight As Double ’Khai‘bio 'chiéu cao chi

Dim textStr As String

Dim textObj As<AcadText /Khai bdo dbi tuong Text cua AutoCAD

insPoint (0)! =72 “Thiét 14p toa d6 cho diém cheén
insPoint (1) =4

insPoint (2) = 0

textHeight '= 1 ’Thiét 14p chiéu cao ch bing 1
textStri= "Hello.World!! ’Thiét 14p ndéi dung dong chi

\Ta6 dbi tuong 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& c¢6 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 hién ban v& hién hanh. Pbi vai cac dy an
doc lap, ThisDrawing lu6n tham chi€u dén ban v¢ dang dugc kich hoat trong
AutoCAD. Vi céc du 4n nhung, ThisDrawing tham chi€u dén ban v€ co
chtra du an do.

VBA IDE
La mdi truong phat trién ing dung tuong tac. Chuong trinh nay cho phép ta
soan thdo ma Iénh va Formtrong du 4n, hoac sao chép sang cac du an khéc.
N6 con cho phép tham chiéu dén cac mé hinh doi tugng trong cac tng dung
khac.

VBA Manager

VBA Manager cho/phep ta quan ly cac du an. Ta co thé tao, x6a, nhung
hoic trich xudt cdc du an. Ta c6 thé xem xem c6 dy 4n nhing nao trong ban
veé dang dugc mo hay khong.

HOp thoai Macros (Macros Dialog Box)

Hop. thoai Macros cho phép ta thuc thi, x6a, tao cac Macro méi va c6 nhiéu
tuychon khac cho du 4n VBA.

8. Nhac lai vé 1énh AutoCAD VBA

VBA IDE Khéi dong VBA IDE.

VBA IDE cho phép ta hi¢u chinh, thyc thi va g& réi chuong trinh.
Mac du VBA IDE chi khoi dong khi AutoCAD dang duge thyc thi,
nhung nd c6 thé dugc thu nho, mé va déng doc lap so véi cira sb
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

Pé st dung AutoCAD ActiveX Automation c6 hi¢u
qua, ta can phai quen thudc véi cac thuc thé (entity),
dbi tuong (object), va cac dic tinh ciia AutoCAD
lién quan dén loai chuong trinh duwoc dy dinh phat
trién. Néu cang biét nhiéu vé cac thudc tinh do hoa
hodc phi d6 hoa cua d6i twong thi cang dé dang st

dung AutoCAD ActiveX Automation.

Lu6n nhé rang phan tro gitip ciia AutoCAD ActiveX
Automation ludn sin sang — chi can nhin F1. Néu
gip van dé gi v6i bit ky ddi twong, phuong thirc, hay
thudc tinh, chi can lya chon ddi twong, phuong thic

hay thudc tinh d6 trong VBA IDE va nhén F1.

Trong chwong nay 2

* Tim hi€u mé hinh d6i
tuogng trong AutoCAD

* Truy xuat cay phan cap
doi tugng

» Lam viéc v@i tap doi
tugng

= Tim hi€u Phuong thirc va
Thudc tinh

= Tim hiéu Pdi tugng gdc
= Thv vién kiu

= Goi lai thuc thé dau tién
trong CSDL

» SUr dung Variant trong
Phuong thirc va Thudc
tinh

= Sir dung cac ngon ngir
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. Cé rat nhi¢u 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 chie: layer, group, block

Thé hién ban vé: view, viewport

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

Cac ddi tuong dugc xdy dung theo quan hé phan cép, trong d6 ddi. tuong
Application 1 gdc. C4u triic phan nhanh nay con duoc goi 1a M6 Hinh D6i Tugng.
Mo hinh déi tuong giup nguoi dung cé thé biét dbi twong-nao cé thé truy.cap vao
dbi twong nao & cip tiép theo.
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1.1. So lwoc vé doi twwong Application

Déi tuong Application 13 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, dbi twong Application c6 thudc tinh Preferences tra vé d6i tuong Preferences.
Pbi tugng nay cho phep truy cap den cac cdu 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 twong 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 cua déi tuong
Application thuc hién cac thao tac trong chuong trinh nhu li¢t ké, nap, g& bo
chuong trinh ADS va ARX, thoat khéi AutoCAD.

Déi tugng Application ciing ¢ cac lién két dén ban vé AutoCAD thong qua-tap déi
tuong Documents, cac trinh don va thanh cong cu AutoCAD théng qua tap doi
tuogng MenuBar va MenuGroups, va VBA IDE thong qua mot thudc tinh goi la
VBE.

( AutoCAD Application )

—( Preferences )

Documents

MenuBar

MenuGroups

Pbi tugng Application la dbi tuong toan cuc trong giao dién ActiveX. Diéu nay co
nghia 13 tat ca’cac phirong thirc va-thudc tinh cta d6i tugng Application ludn co
hi¢u luc trong khong gian tén tean cuc.

1.2. So’ lworc vé doéi twong Document

béi tuong” Document, thyc chit 1a mot ban v& AutoCAD, thudc tap dbi tuong
Documents chophép truy cap vao tit ca cac ddi twong dd hoa va hau hét cac ddi
tuong phi dd hoa cua AutoCAD. Cac dbi tuong dd hoa (duong théng, hinh tron,
cung, ...)'duoc truy cip thong qua tdp ModelSpace va PaperSpace, con cac doi
tuong ph1 d6'hoa (layer, linetype, text style, ...) dugc truy cap thong qua tap d6i
tugng co tén tuong tu, chang han nhu Layers, Linetypes, TextStyles. Ddi 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’ lworc 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 xir 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 ndy. Tuy nhién mdi thuc the! 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 lworc vé cac doi twong Do hoa va Phi do hoa

Cac d6i tuong dd hoa, con goi la thuc thé, la nhﬁ:ng ddi tuong hiru hinh cu thanh
ban v& (duong thing, hinh tron, anh raster’...). Dé tao nhung d6i twong nay, ta sur
dung phuong thirc Add<Tén thuc thé> tuong umg, Pé hidu chinh hode-truy van
cac doi tuong, ta sir dung cac phuong thire va thudc/tinh cua ban than tung d6i
tugng. Mdi ddi twong d6 hoa déu c6 cac thudc tinh echo phép tmg dung c6 thé thuc
hién hau hét cac 1énh hiéu chinh d6i tugng trong AutoCAD nhu Copy, Erase, Move,
Mirror. .. Nhitng ddi tugng nay con c6 phuong thirc dé xac 1ap va goi lai cac dir liéu
mo rong (xdata), lua chon va cép nhat, va liy lai hinh'bao ctia d6i twong. Cac ddi
tugng d0 hoa déu co cac thudc tinh dién hinhenhur Layer, Linetype, Color, va
Handle ciing nhu nhimg thudc tinhriéng biét, phu thudc vao loai dbi twong, chang
han nhu Center, Radius, va Area.

Céc dbi tuong phi d6 hoa 1a'nhiing ddi tugng khong thé nhin thay duoc (d6i tugng
thong tin) chang han nhu Layer; Linetype, DimStyle, SelectionSets. . . Dé tao nhirng
d6i twong nay, sir dung phuong thitc Add cua d6i twong tap dbi twong cha. Con dé
hi¢u chinh va truy-van céc d6i tuong, thi s dung cac phuong thirc va thudc tinh
riéng cua timg dbifugng. Mdi doitwong phi d6 hoa déu co cac phuong thic va
thudc tinh dic biéttwong Gng voi timg muyc dich; tit ca déu c6 cac phuong thuc dé
thiét 1ap va‘goi lai dir li€u mé rong (xdata), va xod ban than ddi tuong.

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

Duéi d6i tuwong 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 dit liéu cua hop thoai Options. Nhiing thiét lap
duge Ivu cung ban v& déu ndm trong ddi twgng DatabasePreferences. Ta con c6 thé
thiét 1ap va hiéu chinh céc 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 dbi tugng nhu vay
duoc goi 1a mdt thuc thé.

2 Anh Raster: 13 anh kiéu 4nh 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 co 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 gdbm cac ham vé nhap liéu clia 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, s6 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 xir 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 d6i tugng ThisDrawing. Nho ¢ dbi tugng ThisDrawing ma nguoi
1ap trinh c6 thé truy cap tirc thoi dén d6i tuong 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. Bé 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 mot duong thang
vao trong khong gian moé hinh. Cha y ring ciu tric phan cip bit diu bang
ThisDrawing, sau d6 dén ddi twong ModelSpace va sau do6 goi phuong. thirc
AddLine:

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

Dim LineObj as AcadLine

startPoint (0) = 0: startPoint(l) = 0: startPoint«(2) =0
endPoint (0) = 30: endPoint(l) = 20: endPoint(2) = 0

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

Dé tham chiéu ddi ‘tuong thong qua bién nguoi dung dinh nghia, nguoi lap trinh
phai dinh nghia bién theo dung kiéu mong mudn, sau-do gan bién cho mét dbi
tugng thich hgp. Vi dy, doan ma sau dinh nghia mot bién (moSpace) kiéu
AcadModelSpace va gan bién twong tmg voi khéng gian mo hinh hién hanh:

Dim moSpace As AcadModelSpace
Set moSpace = ThisDrawing.ModelSpace

Poan mi sau s& thém mot duong thang vao khéng gian mo hinh sir dung bién nguoi
dung dinh nghia:

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

Dim LineObj @as AcadLine

startPoint (0) = 0¢ .startPeint (1) = 0: startPoint (2
endPointy(0) =.30: endPoint(l) = 20: endPoint (2)

( =0
Set LineObj = moSpace.AddlLine (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 ¢co the tu 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 truc cdy phan cap ddi
tuong. Péi twong Document c6 mot thude tinh goi 1a Application, cho phép lién két
dén i twong 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 gom tat ca céc thuc thé ndm trong mét khdi nao dé.
bao gom tat ca cac khdi trong ban veé.

bao gém tAt ca cac tir dién trong ban vé.

bao gém tat ca cac ki€u kich thudc trong ban vé.

bao gdm tat ca cac nhdm trong ban vé.

bao gom tat ca cac siéu lién két cia mot thuc thé nao do.
bao gom tat ca cac I&p (layer) trong ban vé.

bao gom tat ca cac layout trong'ban vé.

bao gom tat ca céc kiéu dudng (linetype) trong ban vé.
bao gom tat ca cac trinh*don hién c6 trong AutoCAD.

bao gom tat ca cac trinh'dan va thanh cong cu da dugc tai vao
AutoCAD.

RegisteredApplications Collection:

SelectionSets Collection
TextStyles Collection
UCSs Collection

Views Collection

Viewports Collection

bao gbm tat ca cac ing'dung.da dang ky trong ban vé.
bao gom tat ca cac doi tugng dugc chon trong ban vé.
bao gémtat ca cac ki€u van ban trong ban ve.

bao gom tat ca cac hé toa d6 ngudi dung trong ban vé.
bao gom tat ca cac canh nhin trong ban vé.

bao gom tat ca cac khung nhin trong ban vé.

3.1. Truy.xuat Tap doéi twong

Hau hét cac tap doi'tuong déu dugc truy xuat thong qua d6i tugng Document. Pbi
tuong Document c6 mét thudc tinh twong tng véi mdi tap ddi twong. Lay vi du,
doan ma sau dinh nghia mot bién va gan cho tap ddi twong Layers trong ban v& hién

tai:

Dim dayerCollection 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 tmg 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 thuc 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 1a chuoi thé hién tén cta doi tugng.

Vi du sau s& duyét qua mot tap d6i twong va hién thi tén cua tit ca cac 10p trong tip
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.Layers.count —1
msg = msg + ThisDrawing.Layers.Item(I).Name + vbCrLf
Next
MsgBox msg
End Sub

Poan vi du dudi day st dung phuong thirc Itenrdé tim mot 16p 6 tén 1a “ABC™;

Tim I6p c6 tén “"ABC"

Sub Ch2 FindLayexrABC ()
’ St dung phuong thic Item dé tim 1ép tén “ABC”
On Error, Resume Next

Dim ABCLayer'  As AcadlLayer
Jet. ABCLayer = ThisDrawing.Layers.Item("ABC")
If Err <> 0 Then
MsgBox "The layer ’'ABC’ does not exist."
End T£
End Sub

CHU Y: Khdng'str dung cac phucng 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 tdp ddi dugng trudc khi hiéu
chinh hodc tao mét mang tam va gan bang tap ddi tugng sau do cé 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 co thudc 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 tuong, ta cd thé truy van va hiéu chinh d6i
tuong thong qua cac thudc tinh va phuong thire ciia ddi tuong do.

Vi dy, mét d6i twong Circle (hinh tron) c6 thudc tinh Center. Thudc tinh nay thé
hién tdm cua hinh tron trong hé toa do toan cuc 3 chiéu. Dé thay ddi tam cua hinh
tron, chi can gan thudc tinh nay véi toa do khac. Poi tugng Circlereon ¢6,mot
phuong thire c6 tn la Offset. Phuong thuc nay tao mét d6i tugng moi ndm cach
hinh tron cii mot khoang tréng cho trude. Dé thay tat"ca cac thude tinh.va phuong
thirc ctia d6i tugng Circle, tham khao thém phan ddi tugng Cirele trongActiveX and
VBA Reference trong AutoCAD.

5. Tim hiéu Pdi tugng goc

Mbi dbi tugng déu duogc lién két thuong xuyén voi mot dbi tuong gbc. Tét ca cac
d6i tuong déu dugc phat sinh tir mot doi tuong goi la ddi tuong goc. Nguoi lap trinh
c6 thé truy xudt dén tat ca cac doi tuong trong cung giao dién bang cach lan theo
lién két tir d6i tuong gbc dén cdc.dbi twong con. Thém vao dé, tit ca cac ddi tuong
déu c6 mot thude tinhigoi 1a Application ¢6.1ién két truc tiép nguoc tro lai véi doi
tuong géc.

Déi tuong gbc cuia giao tiép AutoCAD 14 chuwong trinh AutoCAD.

6. Thu vién kiéu

Cac dbirtuong, thude tinhy va phuwong thirc truy xuit qua Automation Object déu
niam trong thu vién kiéu. Mot thu vién kiéu 1a mot tép hay mot phan cua t¢p mo ta
kiéu cuia mot hodc nhiéu d01 tuong. Cac thu vién kiéu khong luu ddi tuong ma chi
lrw thong tin, Nho truy xuat vao thu vién kiéu, cac tmg dung va trinh duyét méi c6
thé xa¢ dinh'duoc nhitng ddc tinh ctua ddi twong, ching han nhu cac giao tiép ma
dbi twong 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. V6i cac mdi 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 1y 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 (o thé khai bao bién c6 kiéu di dugc dinh nghia trong thu vién, nhu vy 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 nday goi lai d&b6i 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.ModelSpace. Iltemn (0)
MsgBox entity.ObjectName +
" 13 dbi tuong dau tdén ‘trong khéng gian md hinh."
Else
MsgBox "Khéng cé dbi tuong.nao trong khéng gian mé hinh."
End If
End Sub

8. SU dung Variant /trong phuodng thirc va thuoc
tinh

AutoCAD ActiveX Automation sir dung-kiéu variant dé truyén mang dir liéu. Mic
du diéu nay c6 vé kha.ricrdi voi nhiing nguoi chua c6 kinh nghiém, nhung mét khi
da hiéu dugc co'ban van dé nay  ciing khong qua kho. Thém vao d6, AutoCAD
ActiveX Automation cling c¢6 nhirgtién ich tro giup dé chuyén doi kiéu di liéu.

8.1. Variant la gi?

Variant 13 mét kiéu dir lidu ddc biét c6 thé luu bat ky loai dit liéu nao, trir dir lidu
kiéu ‘chudi co d6 dai cb dinh va cac kiéu dir liéu do ngudi dung dinh nghia. Bién
Variant con c6 thé chira cac gia trj dic biét Empty, Error, Nothing va
NULL. C6 thé-xde dinh cach thic xir Iy bién kiéu variant str dung cac ham cua
Visual Basic: VarType hodc TypeName.

Nguoi lap 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 li€u 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 xudt 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, tdt ca cac mang dif 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 ligu thanh Variant. Phuong thitc nay la phuong thic
CreateTypedArray, né s€ tao bién variant chira mang sd nguyén, s thuc..Sau do
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 vao-la kiéu bién cua.mang va dir
liéu ctia mang can duoc chuyén dbi. Gid tri tra-vé 14 bién variant. Poan mi sau s&
chuyén 3 mang st dung CreateTypedArray: toa o cac diém khong ché cia duong
Spline va t1ep tuyén dau, tiép tuyén cudi ciia duong-Spline. Sau'do cac bién Variant
s& duoc truyén vao phuong thirc AddSpline déitao mot dudng spline.

Tao dudng Spline sif dung phudng thirc CreateTypedAray

Sub Ch2 CreateSplineUsingTypedArray ()
7 Vi du tao dudng Spline trong khéngigian mé hinh st dung
’ st dung Phuong thuec CreateTypedArray.
Dim splineObj . As«AcadSpline
Dim startTan,As Variant
Dim endTan As Variant
Dim fitPoints AS Variant
Dim noOfPoints As Integexn

Dim utilObj As Object
' “gang budc vé.sau voi dbi tuong Utility
Set utilObj = ThisDrawing.Utility
’ Pinh nghia dbi tuong Spline
utilObj.CreateTypedArray
startTan, vbDouble, 0.5, 0.5, 0
utilObj.CreateTypedArray
endTan, vbDouble, 0.5, 0.5, 0
utilObj.CreateTypedArray
fitpPoints, vbDouble, 0, 0, 0, 5, 5, 0, 10, 0, O
no@fPoints = 3
Set splineObj = ThisDrawing.ModelSpace.AddSpline
(fitPoints, startTan, endTan)
! Xem dudng spline vua tao
ZoomAll
End Sub

8.4. Mang Variant

Thong tin vé mang dugce 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 chta trong bién variant, can phai st dung cac ham VBA VarType hoic
Typename. Cac ham nay tra lai kiéu dir liéu chua trong bién variant. Néu can
duyét qua mang ngudi 1ap trinh c6 thé s dung cau tric For. . .Each cua VBA.

DPoan 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 hai: ")

’ 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(l) - point2(1)
z = pointl (2) - point2(2)
dist = Sgr((Sgr((x ©~ 2) &+ (v.™ 2))" 20+ (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 lap trinh khac

Tai liéu nay duoc viét cho ngdn ngit 1ap trinh VBA, do d6 cac doan ma vi du va cac
tmg dung mau déu dugc viét theo ngdn ngit VBA. Dé st dung nhiing doan ma nay
trong ca¢ moirtrudng lapitrinh 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

Pé cap nhét'cac doan ma vi du sir dung trong VB, can phai tham chiéu dén thu vién
kiéu cua AutoCAD. Bé thuc hién diéu nay trong VB, chon muc References tur trinh
don Project ¢ md 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 duy, 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 chan 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 duge AutoCAD; néu khong, mot hop thoai thong bao xuét hién mé ta vé
161 d6. Poan ma sau co st dung thudc tinh Clear va Description cua Err. Néu mdi
truong phat trién khong hd tro 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. Di
tugng Document dugc trd vé bang thude tinh ActiveDocument.

Dim acadDoc as AcadDocument
Set acadDoc = acadApp.ActiveDocument

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

CHU Y Khi c6 da phién lam viéc.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& Running Object Table (ROT) va ham GetObject dé hiéu thém vé cach xac
thuc phién lam viéc dugc tra.vé khi dung ham GetObject.

9.2:Poan ma 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()
""WVi 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 cudi 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.Application")
If Err Then
MsgBox Err.Description
Exit Sub
End If
End If
' Két nbéi véi ban vé& AutoCAD
Dim acadDoc As AcadDocument
Set acadDoc = acadApp.ActiveDocument
’ Xac dinh hai diu doan thdng
Dim lineObj As AcadLine
Dim startPoint (0 To 2) As Double
Dim endPoint (0 To 2) As Double

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

endPoint (0)

endPoint (1) =

endPoint (2) = 0

’ Tao doan thdng trong Model. Space

Set lineObj«= acadDocsModelSpace.AddLine
(startPoint, endPoint)

o G|l

ZoomAll
End Sub
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PIEU KHIEN MOI TRUONG
AutoCAD

A

Trong chwong nay 3

Chuong nay trinh bay nhitng vin dé co ban can biét * MG, Luu va Pong cac ban
dé xay dung mot ung dung trong AutoCAD ciing Véw 5.7

nhu s& gidi thich 16 cach thirc didu khién moi truong  angieti s A
AutoCAD va céch lam viéc hiéu qua trong moi « Piéu khién cira s6 irng
truong nay. dung

= Piéu khién cira s6 ban vé

» Thiét lap lai cac doi
tuogng hién hanh

= Gan va lay bién hé thong

= Vé v@i do chinh xac cao

= Nhic ngu'di dung nhap
dir liéu

» Truy xuat dong lénh cua
AutoCAD

» Thao tac khi khong mé
ban vé nao

* Nhap vao cac dinh dang
khac

= Xuat sang cac dinh dang
khac
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1. M@, Luu va Pong cac ban vé

Tap Documents va ddi tuong 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 tdp dbi twong Documents. Phuong thirc Add s& tao mdt ban v& méi va thém
ban v& d6 vao tap d6i tuong Documents. Phuong thirc Open s& 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 phwong thirc cua ddi tuong
Document: Save, Save As, Import va Export.

1.1. M& ban vé

Vi du sau st dung phuong thuc Open d€ m¢é mot ban v€ da c6. Ham Dir.cua
Visual Basic dung dé¢ kiém tra sy ton tai cta tép trudc khi-tien hanh mo ban vé. Ta
nén thay doi tén ban v& hodc duong dan dé chi dén mot ban vé da co trong hé thong.
Sub Ch3 OpenDrawing ()
Dim dwgName As String
dwgName = "c:\Program Files\acad2000\sample\campus.dwg"
If Dir (dwgName) <> "" Then
ThisDrawing.Application.Documents .Open dwgName
Else
MsgBox "File " & dwgName & "<does not exist."
End If
End Sub

1.2. Tao ban vé méi

Vi du nay sir dung phuong thirc Add/dé tao mot ban v& méi dua trén khuon thirc
mac dinh.
Sub Ch3 NewDrawing\()

Dim doeObj As AcadDocument

Set docObj = ThisDrawing.Application.Documents.Add
End Sub

1.3. 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 su 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 lwu nhitng thay ddi
hay chua trude khi thoat khoi phién lam viéc cua AutoCAD hoac khi bat dau mot
ban v& mai, hdy str dung thudc tinh Saved dé kiém tra chic chan 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 duogc 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 thitc 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 khae.nhau, mdi.déi tugng tuong Umg vai
mot the trong hdp thoai Options. Thong qua-cac d6i tagng nay, ta co thé truy cap
dugc tat ca cac dir liéu vé lya chon duoc luu giit trong hdp thoai Options. Do vay,
nguoi 1ap trinh ¢ thé tuy bién cac thiét lap trong AutoCAD thong qua cac thude
tinh ¢ trong nhitng d6i twong d6. Chin ddi tugng ndy bao gom:

= PreferencesDisplay

= PreferencesDrafting

= PreferencesFiles

= PreferencesOpenSave
= PreferencesOutPut

= PreferencesProFile

= ¢ PreferencesSelection
= PreferencesSystem

= PreferencesUser

Tat ca cac doi tuong trén déu c6 thé duoc truy xuit thong qua ddi tuogng
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 st 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, dbi twong DatabasePrefernces bao gom nhiing lwa
chon dugc luu trong ban vé. béi tugng tach biét nay .dugc dung dé chua cac lua
chon luu cung ban vé& st dung cho cic ung dung truy!xudt vao trong ban vé
AutoCAD ma khéng can phai c6 truéc chwong trinh’ AutoCAD (img dung
ObjectDBX™ ).

Déi tugng DatabasePreferences ndm trong, doi twong Doctiment.

3. Diéu khién clra sé irng dung

Kha ning diéu khién cira s6 tng dung dem dén cho ngudi phat trién tmg dung tinh
linh hoat dé tao ra nhitng chwongtrinh that hiéu qua va théng minh. S& c6 nhing
lac tng dung can/phai thunho cira’s6 AutoCAD, c6 18 13 luc chuong trinh thuc hién
céc thao tac trong cdc chuong trinhikhic, ching han nhu Excel. Thém nifa, ta ciing
can phai thuong xuyén kiém tra trang thai cua cira s6 Gmg dung AutoCAD trude khi
thyuc hién céc thao tac, ¢hang han nhu nhic nhap liéu tir nguoi dung.

Bang cach su dung cac phuong thuc va thudc tinh trong (101 tuong Application, ta
co thé thay’ d6i vi tri, kich thudc va tinh nhin thdy cua ctra s6 tmg dung. Ngoai ra ta
cling c6 thé thunho hodc phong to ctra s6 tng dung, kiém tra trang thai hién hanh
clia clra s

" Screen menu: 1a mét dang trinh don dugce t6 chuc theo phuong thang dimg ciia man hinh (thuong
0 bén phai) dé thuc hién cac chlrc 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 trién C++ va NET thuc hién cac thao tic 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 c6 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 cira s6 1a 400 diém theo chiéu rdng va 400 diém theo chiéu cao.

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

End Sub

3.2. Thu phéng ctra sé trng dung AutoCAD

Cira s AutoCAD c6 thé duoc thu nho hodc phong.to bang cach sir dung thudc tinh
WindowState. Nhitng vi du sau minh hoa di€¢u nay.

Phéng to cira s6 ('ng dung

ThisDrawing.Application.WindowState = acMax

Thu nhé cira sé ('ng dung

ThisDrawing.Application.WindowState = acMin

3.3. Xac dinh trang thai hién hanh cta cira sé6 AutoCAD

Trang thai hién hanh cta cua s6 AutoCAD c6 thé xac dinh duogc béng cach st dung
thudc tinh WindowState.

Xac dinh trang thai hién hanh cia cira s 'ng dung
Vi du sau s& truy van trang thai cua cira sd ung dung va hién thi trang thai cira sd
trong mot hop thong bao.

Sub’ Ch3, CurrentWindowState ()
Dim CurrWindowState As Integer
Dimmsg AsString
CurrWindowState = ThisDrawing.Application.WindowState
msg. =, Choose
(CurrWindowState, "Binh thudng", "Thu nhoé", "Phéng to")
MsgBox "Trang thai hién hanh cua cwa sbé la: " + msg
End Sub

3.4. An ctra sé (rng dung

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

An cira s6 (fng dung

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

ThisDrawing.Application.Visible = False

Phat trién AutoCAD bang ActiveX va VBA | 65



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 sé 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
vung dd hoa, luu canh nhin va khai phuc lai khi can dé in hodc tham khao dén mot
chi tiét cu thé nao d6, hodc thé hién vai canh nhin cung mot lac bﬁing cach phan'man
hinh thanh vai khung nhin xép canh nhau.

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

Str dung d6i tuong Document dé di€u chinh vi tri va'kich thudc cuia eac ctra s6 ban
ve.

Pinh vj tri cia cira sd ban vé
Vi du sau st dung thugce tinh Width va Height dé thjét 1ap kich thudc ctra s6 ban vé
hién hanh véi bé rong 400 diém va chieéucao 400 diém.

ThisDrawing.Width = 400
ThisDrawing.Height = 400

4.2. Thu phéng ctra.s6 ban vé

Cira s ban v& ¢ thé dugc thunho hode phéng to str dung thude tinh WindowState.

Phéng to cira sd ban.vé hién hanh
ThisDrawing.WindowState = acMax

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

4.3. Xac dinh trang thai hién hanh cta ctra s6 ban vé

Co thé xé¢ dinh ctra so hién hanh cua cuira 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 cla cla sb 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 sr dung mot trong rat nhi€u lya chon trong
1énh Zoom dé tang hay giam kich thudce hinh anh hién thi trong viing 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 cia-ban.ve, chi thay ddi kich thudc
the hién trong viung do hoa. AutoCAD dua ra nhi€u céch dé thay doi canh nhin, bao
gom x4c dinh vung hién thi, phong dai dén mot ty 1€ nhat dinh va thé hién toan bd
ban vé.

4.4.1. Xac dinh cira sd phéng dai

Nguoi 1ap trinh ¢6 thé nhanh chéng phong dai mot ving trén ban vé bang cach xéac
dinh géc dinh vi cho vung do.

Crasd [ (o0 oo oo o] —
phéng dai 1T | L : —
(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 xac dinh béng g6c dinh vi da lva chon s€ dugc canh vao gifra vung dd
hoa néu vung phong dai khong co kich thudc ty 1¢ véi khung nhin hién hanh.

Dé 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 thirc
ZoomWindow cho phép 1ap 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 cta hinh dnh theo mot 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 hién hanh
* Tuong doi so v6&i don vi trang in

Khi thay d6i ty 1é canh nhin twong d6i so voi viing gidi han vé, chi can nhap gia‘tri
bang 1 dé hién tt ca gidi han ciia ving vé trong ving db hoa va tat ca s& dugc canh
giita theo diém giita ctia canh nhin trudc d6. Pé phong to hay thu nho, chi.can nhap
vao s6 16n hon hodc nhé hon 1. Vi du, nhép vao s6 2.s& cho canh nhin 16n gép 2 lan
so v6i khi quan sat toan bd ban vé& hodc 0.5 khi canh'nhin ¢hi bang mét nira so v6i
khi quan sat toan by ban veé.

Khi thay dbi ty 1 canh nhin twong ddi so véi canh'nhin hiénhanh, chi can nhap vao
s0 2 dé nhan do6i hay 0.5 dé€ hién chi mot nira kich thude so véi ¢dnh nhin hién hanh.
Va duong nhién nhép vao so 1 thi s€ khong.co hiéu ting gi.

Khi thay d6i ty 1é canh nhin tuong d6i so voi don vi trang in, gia tri ty 16 nhap vao
s€ c6 thé tang hodc gidm canh nhin tuong doi se véi ty 1€ hién tai trong khong gian
in va dugc su dung dé thay doity.1é eta khung nhin trude khi in.

4.4.2.1. Tao cinh nhin theo tylé

bé tao canh nhin theo.ty 16, phai‘str. dung phuong thorc ZoomScaled. Phuong thirc
nay can c6 hai thong so dau vao: ty 18'a loai ty 1. Ty 18: don gian chi 1a mot con
s0. Viéc xur lyncon s6-nay trong AutoCAD phu thude vao loai ty 1€ dugc lua chon.

Loai ty 18 s& x4c dinh ¢Ach thirc'can thé hién theo ty 1¢, bao gom: twong dbi so voi
vung gio1 han v, so voicanh nhin hién hanh, hay so voi don vi trang in. bé thay
d6iC ty 1&. twong ddi so véi vung giéi han v& ta st dung hing sb
aczoemScaledAbsoelute. Dé thay ddi ty 1& so véi canh nhin hién hanh, st dung
hing s0 acZoomSealedRelative. Dé thay doi ty 1¢ so véi don vi trang in, st
dung hﬁl’lg Sé) aczoomScaledRelativePSpace.

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

68 | Chuang 3: Diéu khién méi trudng AutoCAD



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 st 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 ZoomCenter gilr nguyén ty 1€
< ----Z
0= el =
i 77 7 ¥
/:E\: h

ZoomCenter st dung ty Ié 2x

Bing céch st dung ZoomECenter, ta c6 thé xac dinh ty 1¢ bang cach nhap vao gia tri
phong dai so.véi canh nhin hién hanh.

Phong dai ban vé hién tai véi ché do can giira
Sub Ch3 ZoomCenter ()
MsgBox "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 ctia ban vé& hodc ving ddi tuong trong ban
v€, ta sur 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 ciia 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 ca cac-déi
tugng ctia ban v& hién hanh. Trong mot vai truong hop (ddi véi ca phuong. thirc
ZoomAll va phuong thitc ZoomExtents), diéu nay cé thé s& kich hoat qua trinh tai
tao ban v&'. Qu4 trinh tai tao ban v& khong duoc kich hoat vai cac 16p dong bang
hoic 16p di bi tat. Néu ban v& khong co dbi twong mao ca, phuong’ thirc
ZoomExtents s& hién thi ving giéi han vé.

]
B

Canh nhin hién tai Phong dai ving doi tugng

Phdng dai dé thé hién toan bd ban vé

! Regeneration: qua trinh tai tao ban v&. Muc dich ctua qua trinh tai tao ban vé nham: phat sinh lai
toan bd dir 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 huéng dén qua trinh thuc 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 sau nay. 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 dugc dit tén ngay tir lac tao raichiing. Bé tao mot canh nhin méi, sir
dung phuong thirc Add dé thém mot canh nhin.mai vaotap doi tuong Views.

Tén ctia mdi canh nhin c6 thé dai qén 255 ky tu va cd 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 duoc luu trir cung véi ban ve.

Thém mat canh nhin méi

Sub Ch3 AddvView ()
’ Thém mét ‘€dnh nhin méi vao Tap dbi tuong Views
DimiviewObj As AcadView
Set. viewObj = ThisDrawing.Views.Add ("Viewl")
End Sub

4.5.2.'Xoa cac canh nhin

Dé x04 cac phuong thirc di duoc dit tén, ta sir dung phuong thirc Delete. Phuong
thirc Delete nam ngay bén trong cac dbi tugng View chtr khong phai ¢ cac dbi
tuong cha. Vi.du sau s& xo4 mot canh nhin tir chinh né va tir tap d6i twong Views
bang ¢ach.chira tén canh nhin can xoa.

Xoa mot 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 v& cac doi tugng khac duoc 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 ¢ thé theo ddi duge su thay doi
khi hiéu chinh mét d6i twong nao do6 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 vé vdi 3 khung nhin xép canh nhau. Déu trd v& nam'é¢
khung nhin hi¢n hanh. Cac khung nhin lap day toan bo viung doé hoa va khong de 1én
nhau.

—
=uw

TR
[ 1.

Khi v& trfén 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 dugc sap xép trong khong gian
in. Cac khung nhin trong khong gian in, con dugc goi 1a khung nhin dong, thuong
duoc str 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
D¢ phén chia khung nhin hién hanh, sir dung phuong thirc Split. Phuong thirc nay
can c¢6 1 tham sd: kiéu cdu hinh cia 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€p ngang.

Phan chia khung nhin thanh 2 cta s6 ngang

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

14

Phan chia khung nhin thanh 2 cwa s 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 1a hién hanh, con tré chudt sé chuyén thanh dang ttd v€ va bién cua
khung nhin s€ duoc 1am noi bat.

bé thiét 1ap mot khung nhin 14 hién hanh, ta stt dung thugc tinh ActiveViewport.

Ta c6 thé sir dung 1énh duyét qua cac khung nhin hién hanh dé tim ra mot khung
nhin nao d6. Pé lam dugce viée nay, trudc hét phai xdc dinh tén c4u hinh khung nhin
c6 chira khung nhin can tim st dung thudc tinh Name. Ngoai ra, néu cau hinh
khung nhin d4 duoc phan chia,.mdi khung nhin.con trén céu hinh khung nhin s&
duoc xac dinh thong qua thuge tinh LowerLeftCorner va UpperRightCorner

Thudc tinh LowerLeftCorner Va UppefRightCorner 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'thanh4 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 mbét 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 cac khung nhin,

’ Lam ndi bat tung khung nhin va hién thi

" toa d6 gbc trén bén phai va gdéc dudi bén trai

’ cua tung khung nhin

Dim vport As AcadViewport

Dim LLCorner As Variant

Dim URCorner As Variant

For Each vport In ThisDrawing.Viewpoxnts
ThisDrawing.ActiveViewport = vport
LLCorner = vport.LowerLeftCorner
URCorner = vport.UpperRightCornex

MsgBox "Viewport: " & vport.Name,&." is now active." &
vbCrLf & "Lower left corner: " &
LLCorner(Q) & ", " &/LLCorner(l) & vbCrLf & _
"Upper right corner: " &
URCorner (0) & ",." & URCorner (1)

Next vport
End Sub

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

Rét nhiéu thao tic.ma ta thyc hién thong qua AutoCAD ActiveX Automation lam
thay d6i nhitng gi'duoc hién thi trong ban vé& AutoCAD. Khong phai tit ca nhiing
thao tac déu'dwoc cap nhat ngay lap tirc 1én ban vé. Diéu nay gitp cho ta c6 thé thyc
hién mot.vai thay'ddi trong ban vé ma khong can phai chd doi dé chuong trinh cap
nhat lai két qua hién thi sau mdi l1an thay doi. Thay vao do6, ta c6 thé goi tat ca cac
thao tac lai va sau d6 goi mot 1énh duy nhat dé cap nhat két qua hién thi.

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

Phuong thitc 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 tuong. 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

’ Cap nhéat
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 tic. Tuy nhién, ciing 6 mot
vai d6i twong ma khi ta mudn hién thi nhitng thay d6i thinhét thiét phai thiét1ap lai
ddi tuong hién hanh. Nhiing ddi tugng loai nay bao gém kiéu chirhién hanh, hé toa
do nguoi dung hién hanh va khung nhin hién hanh. Néu ¢6 thuc hién thay ddi trén
cac ddi twong nay thi nhat thiét dbi tuong kiéu nay phai duoc thiét 1ap lai, va sau d6
goi phuong thirc Regen dé lam cho cac thay'ddi c6 hiéu luc.

Dé thiét 1ap lai cac d6i tuong nay, chi don gian J& thiét 1ap lai thudc tinh
ActiveTextStyle, ActiveUCS, ActiveViewport ctia cae.doi tirong da duoc thay doi.

Thiét 1ap lai khung nhin hién hanh

Vi du sau s€ thay doi két qua hién thi ludi trong khung nhin hi¢n hanh va sau do
thiét 1ap lai khung nhin d6 1a khung nhin hién hanh'dé hién thi sy thay doi.
Sub Ch3 ResetActiveViewport ()
’ Thiét lap hién' thi lwédi ‘eho khung nhin hién hanh
ThisDrawing.ActiveViewport.GridOn =
Not (ThisDrawing.ActiveViewport.GridOn)
' Thiét, lap lai khung nhin hién hanh
ThisDrawing.ActiveViewport = ThisDrawing.ActiveViewport
End Sub

6. Gan va lay bién hé thong

Déi turong Document cung cap phuong thirc SetVariable va GetVariable dé gan va
lay gia tri bieén-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

76 | Chuong 3: Diéu khién méi trudng AutoCAD



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 ve, 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 1ap bt diém theo dbi tugng

= Xac dinh budc do trén ddi twong hodc phan chia d6i tugng thanh nhiéu
doan.

7.1. Diéu chinh bat diém va lwéi

Ta c6 thé sir dung hé thong ludi 1am dudng co sova batché d6 bat diém dé gidi han
di chuyén cta con tro chudt. Bén canh viéc thay déi khoang cach, ta co thé thay doi
su canh hang cua ludi va ché do bat diém. Ta con cé thé thay ddi su canh hang,
hoic ta con co thé thiét 1ap dé st dung trong.cac ban vé dong dang.

7.1.1. Thay ddi goc bat diém va diém co sé

Néu ta cin vé doc theo mot hudng hodc mot goc nao do, ta co thé quay goc bat
diém. Phép quay nay sé rang bude con trd.theo huéng mai trong khi ché do bat
diém va bat vudng goc dang bat. Trong vi du sau, goc bit diém dugc diéu chinh dé
pht hop vé6i gbc ciia méc neo. Vi cach didu-chinh nhu thé ndy, ta co thé s dung
hé thong ludi dé vé cac ddi tugng & goc 30 do.

Géebit diém mic dinh Goc bit diém di quay

Piém tam cua goc quay bat diém goi 1a diém co s6. Néu ta cin quay dudng giong
clia cac mau td bong, ta c6 the thay doi diém nay, nhung thong thuong co toa do 1a
0,0.

Pé 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 co6 theé nhin thay dugc nhitng thay doi trén.
Sub Ch3 ChangeSnapBasePoint ()

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

4

Thay ddi diém co s& thanh 1, 1

Dim newBasePoint (0 To 1) As Double

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

’ Thay ddi gbéc bat diém thanh 30 d6 (0.575 radians)

Dim rotationAngle As Double

rotationAngle = 0.575
ThisDrawing.ActiveViewport.SnapRotationAngle = rotationAngle

4

Thiét 1l4p lai khung nhin hié&n hanh
ThisDrawing.ActiveViewport = ThisDrawing.ActiveViewport
End Sub

7.2. Str dung ché dé bat vuéng géc

Khi v& duong thang hoic di chuyen mot doi tugng; ta sur dung ché o bat vuodng goc
dé gi6i han con tro di chuyen theo truc ding va truc nam ngang (ché do bat vuong
goc nay phu thugc vao goc bat diém hién hanh hodc phu.thugc vao h¢ toa do nguoi
dung). Che do bat vudng goc lam.viéc v6i tat ca cac thao tic ma yéu cau nguoi
dung can phai nhap vao diém tht hai, Ta khong chi str dung ché do bat vudng goc
dé canh theo phuwong dimg‘va phureong ngang ma,.con tao duong song song hoic
ddng dang théng thuong.

Bang cach sir dung AutoCAD dé rang budc ché do bat vuong goc, ta co thé vé
nhanh hon. Vi dys-ta ¢6 thé tao rahang-loat cac ‘duong thang vudng goc vdi nhau
bang cach bat ¢hé do bat vudng géc trudc khi bat dau ve. Boi vi tat ca cac duong
thang déu duge rang budc theo truc ngang va dimg nén ta van c6 thé v& nhanh hon
nhiéu ma van yéntam la cde dudng thang luén vudng goc v6i nhau.

E— :
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, hoic 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 ding dudng tam dé tim tAm ctia mot tam giac, tao mot
giao diém tam thoi dé st dung trong ché d6 bat ddi tuong.

Pudng tam khong anh huong dén téng dién tich ciia ban v&, va do do, kich thude vo
han cua duong tam khong anh hudng dén ché o thu phong hoac cac diém nhin. Ta
c6 thé di chuyén, quay, va sao chép céac duong tam giong nhu cach ta thuc hién voi
cac ddi tugng khac. Doi lic, ta clng ¢o thé tao cac duong tam trong mot16p riéng,
dé sau d6 lam dong bang hodc tat 16p d6 di trudc khi in.

}

{

budng tam

7.3.1. Tao duang tam Xline

DBuong tam Xline.co thé dwoc dit ¢ bat ctr dau trong khong gian 3D va duoc kéo dai
v tan vé ¢a ‘hai huéng. De tao mot dudng xline, ta st dung phuong thirc
AddXLine. Phuong, thirc ndy can tham sé dau vao 1a hai diém, ta c6 thé nhap hoac
lua chon hai diém dé xac dinh phuong ctua duong Xline. Piém dau tién, diém goc,
duoc xem 1a diém giita cua duong xline.
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/ Pudng tam nam ngang

' .

- Y
Pudng tam thang ding —

Thém dudng tam
Poan mi vi du sau s& tao mot ddi tugng Xline sir dunghai-diém’cho truée 1a (5,0,0)
va (1,1,0).
Sub Ch3 AddxLine ()
Dim xlineObj As AcadXline

Dim basePoint (0 To 2) As Double
Dim directionVec (0 To 2) As.Double

’ Pinh nghia dudng Xline

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

' Tao dudng«Xline trong khdéng gian mé hinh
Set xlineQ@bj =.ThisDrawing.ModelSpace.AddXLine
(basePoint, directionVecg)
ThisDrawing.Application.ZoomAll

End Sub

7.3.2. Truy van dudng tam Xline

Sau khi da dugc tao ta, 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 luwu truc tiép
trong d6i‘tuong. Thay vao d6, ta phai st dung thudc tinh DirectionVector dé 1ay gia
tri vector chi phuong cia duong xline.

Truy van dudng tam

Vi du sau day s€ tim di€m co s¢ va vector chi phuong ctia dudng xline vira dugc tao
O trén.
Dim BPoint As Variant

Dim Vector As Variant

Set BPoint = xlineObj.basePoint
Set Vector = xlineObj.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& gitp ta giam dugc cam
giac phan manh do quéa nhiéu duong xline tao nén.

Ciing la duong tam nén tia khong dugc xét dén trong cac 1énh c6 lién quan dén viée
hién thi vung 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. Diém thur 2 dung dé tao tia khong duogc luu trong doéi tuong. Thay vao
do, ta st dung thudc tinh DirectionVector dé lay lai gid tri vector chi phwong cua
tia.

Thém, truy van va hiéu chinh d6i tugng Tia

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

Sub Ch3 EditRay()
Dim rayObj As AcadRay
Dim basePoint (0 To 2) As /Double
Dim secondPoint (0 To 2). As Double

! Xac dinh tia

basePoint (0) = B8#: basePoint(l) =-3#: basePoint (2) = 0#

secondPoint (0) = 4#: secondPoint (1) = 4#: secondPoint (2) = 0#

’ Tao tia trong .khéngsgian mé hinh

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

ThisDrawing.Application.ZoomAll

' Hién thi .¢4c théng tin cua tia

MsgBox "The base point of the ray is: " & _
rayObj.basebPoint (0) & ", " &
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"

4

Thay dbi huéng cho tia

Dim newVector (0 To 2) As Double
newVector (0) = -1

newVector (1) 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 tuong 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 viée sau:
= Tim goéc hop ciia mot duong thang va truc X bang cach st dung phuong
thirc AngleFromAxis
=  Chuyén d6i goc kiéu string sang gia trj kiéu real (double) bang cach str dung
phuong thirc AngleToReal
= Chuyén d6i mot goc tir gia tri real (double) sang gia tri kiéu string-bang cach
sir dung phuong thirc AngleToString
= Chuyén d6i khoang cach tir kiéu string sang kiéu real (double) bang cach sir
dung phuong thirc DistanceToReal.
= Tao bién ki‘éu variant chta mang-cac sé kiéu sd nguyén (integer), sb thuc
(float),... bang cach su dung phtrong thirc CreateTypedArray.
=  Tim mot diém & mot goc ndm cach mot diém cho trudc mot khoang bang
cach stir dung phuong thitc PolarPoint
= Tinh tién mot diém tlr hé toa d6 ndy sang hé toa do khac bang cach st dung
phuong thirc TranslateCoordinates
= Tim khoang cich gitra hai diém'dongudi dung nhap vao bang cach str dung
phuong thitc GetDistance

Tim khoang cach giira hai diém bang cach sir dung phu'ong thirc GetDistance

Vi du sau day st dung phuong thuc GetDistance dé lay toa d§ cac diém va ham
MsgBox @& hién thi két qua tinh toan khoang cach.
Sub Ch3 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 su 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:

=  Pudng da tuyén kin hoic da giac: dbi 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 cua cac ddi tugng

cAu thanh mién do.
/\j?j /\J ______Dién tich dugc
|; ~__Dbudng da tuyén K @ tinh todn
dudgc 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 nhip 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 dudong da tuyen sé dugce khép kin, va dién tich cuia 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

’ Nhédp vao céc diém
pl = ThisDrawing.Utility.GetPoint
p2 = ThisDrawing.Utility.GetPoint

(, vbCrLf & "First point:a.'")
(
p3 = ThisDrawing.Utility.GetPoint (
(p
(p

pl, vbCrLf & "Second peoint: ")
p vbCrLf & "Third point: ")
vbCrLf & "Fourth point: ")
vbCrLf & "Fifth point: ")

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

o]
=
Il

' Tao dudng da tuyén 2D tu cac diém vra nhép
Dim polyObj As AcadLWPolyline
Dim vertices (0 To 9) As Doubdlde

vertices (0) = pl(0): vertices (1) pl (1)
vertices (2) = p2(0): vertices(3) = p2(1l)
vertices (4) = p3(0): vertices (5) =P3(1)
vertices (6) = p4(0): wvertices(7) = p4/(l)
vertices (8) = p5(0)x: vertices(9) =.p5(1)

Set polyObj = ThisDrawing.ModelSpace.AddLightWeightPolyline
(vertices)

polyObj.Closed = True

ThisDrawing.Application.ZoomAll

’ Tinh dién tich _.dudng da tuyén
MsgBox®"The area defined the by points is " &
polyObj.Area, , "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
& ddu nhic dong 1énh AutoCAD yéu cau nguoi sir dung nhap 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 do6i tuong, cac gia tri kleu
short-string hodc kiéu s6. Néu ung dung doi hoi phai nhap rat nhiéu liwa 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 Iénh 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 & dong Iénh cua
AutoCAD. Phuong thirc ndy can c6 2 tham s6. Tham s dau diéu khiénviée nhap
dau cach (khoang tring) trong chudi nhap vao. Néu dugc gan 1a 0, khong duoenhap
dau cach (khi nhan phim SPACE s& két thiic nhap liéu); néu gan 1a 1, chudi c6 thé
chira dau cach (nhan phim ENTER sé& két thuc nhéap liéu). Tham sé thir hai 1a chudi
nham nhic ngudi dung nhap lidu.

Nhap mét chudi tir ngu'di diing trong dong 1énh 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 cach ciing dugc:cho phép nhap trong chudi).
Gia trj sau d6 duogc luu trong bién retValva duoc-hién thi thong qua hop thong bao.
Sub Ch3 GetStringFromUser«()
Dim retVal As String
retVal = ThisDrawing-Utility.GetString _
(1, vbCrLf & "Entern your name: ")

MsgBox "The name.entered was: " & retvVal
End Sub

Phuong thiic’ GetString khong can phai thuyc hién trudc 16i goi phuwong thirc
InitializeUserInput.

8.2. Phwong thirc GetPoint

Phuong thire GetPoint nhic nguoi dung nhép vao diém trén dong 1énh AutoCAD.
Phuong thirc nay can c6 2 tham sd, mot 1 diém trude diém can nhap (co thé co) va
mot la chudi-nhic nguoi ding nhap lidu. Néu c6 diém trude do, s& xuat hién dudng
ndi tw'diém do vai vi tri con tr6 chudt. Pé diéu khién nhap li€u cia nguoi dung,
phuong thitc nay co thé thuyc hién sau khi thuc hién 10i goi dén phwong thirc
InitializeUserInput.

Nhép diém tir ngudi ding

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 s&

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 ¢ diu nhic donglénh
AutoCAD. Phuong thirc nay chi can c6 mot tham s, 1a chudi chira ndi dung dong
nhéc Iénh. Tur khoa va cac tham s6 dau vao duoc dinh nghia khi thyc hién 161 goi
phuong thtrc InitializeUserInput.

Nhap tir khéa tir dong Iénh AutoCAD

Vi du sau s& bt nguoi ding nhap vao mot tir khoa bang cdch thiét 1ap tham sé cho
phuong thtrc InitializeUserInput 1a 1 (nghia la khéng cho phép nguoi dung nhap vao
mat gia tri NULL. Tham so thir hai thiét 1ap.danh sach cac tir khoa.

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

Mot kiéu nhac nhaptyr khoa than thién hon 1a kiéu cai dit mot gia tri mic dinh néu
ngudi dung nhan phim ENTER (nhép gia tri NULL). Cha ¥ mot thay ddi nho trong
vi du sau:
Sub Ch3_KeyWord2 ()

Dim keyWord As String

ThisDrawing.Utility.InitializeUserInput 0, "Line Circle Arc"

keyWord = ThisDrawing.Utility.GetKeyword
(VbCrLf & "Enter an option (Line/Circle/<Arc>): ")

If 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 tw 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 st 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 hoidc mét tir khoa:

Sub Ch3 UserInput ()
’ Tham sé diu tién cta InitializeUserInput (6)
’ gidi han viéc nhap cédc sb nguyén duong, khéng am
’ Tham sb tht 2 13 danh sach céc tu khoa
ThisDrawing.Utility.InitializeUserInput 6, "Big Small Regular"

’ Ga&n bién promptStr
Dim promptStr As String
promptStr = vbCrLf & "Enter the size op " (Big/Small/<Regular>):"

’ Nhap vao mdt tur khda khi diung phuéng. thic GetInetger sé& gay 1581
' vi thé cédn phai cho phép chuong.trinh tiép tuc va kiém tra

’ théng bdo 16i va thiét lap boxt ly 186i dé& tiép tuc

’ thyc hién khi gdp 18i.

On Error Resume Next

" Gan gia tri do nguoi dung nhap_ vao
Dim returnInteger As Integer
returnInteger = ThisDrawing.Utility.GetInteger (promptStr)

' Kidm tra 18i. Néuwldi trung véingid tri nhu & dudi
’ thi st dung phuong thtc .GetInput dé nhan lai gia
' tri kiéu stringsdugcl trd wé&; trong trudng hop khéac,
’ st dung gid tri clua bién returninteger
If ErreDescription =""User «input is a keyword" Then
Dim. returnString As String
returnString = ThisDrawing.Utility.GetInput ()
Err.Clear

Else
If returnInteger = 0 Then 'Néu nh&n phim ENTER
returnString = "Regular" ’'Géan gid tri mdc dinh
Else 'Néu khéng,
returnString = returnlnteger
St dung giad tri nhdp 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 niy 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 v& madi hodc mét ban ve€ da co. Tuy
nhién, cling cé Iuc ma khong cé ban v€ nao dugoc mé trong suot phi€n lam viec cua
AutoCAD.

Néu ta dong tat ca cac ban vé trong giao dién ngudi dung AutoCAD, ta s& chu y
thiy co6 mot vai thay doi trong cira sO tmgidung. Céac trinh-don cé hiéu 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 cht y rang khdng con dong 1énh trong
giao dién cuia AutoCAD.

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

= MO mot ban vé

= Tao mot ban v€ méi

* Nhip motban vé

» Thoat khoi:AutoCAD

Nhimng. thao tic nay déu co trong tap d6i twong Documents. Bén canh tip phuong
thircova/ thugc tinh kha han ché cua d6i tugng Application, cac phuong thirc va
thude tinh-trong tap ddi twogng Documents 13 giao tiép duy nhat c6 hiéu luc khi
khong ¢6 ban‘vé nao dugc mé. Néu thuc hién cac thao tac khac, chang han nhu ¢
tinh truy cap vao.cac lua chon ctia ngudi ding, thi s& phat sinh 16i.

Ta st dung thudc tinh Count trong tip ddi twong Documents dé kiém tra xem
AutoCAD c¢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 c¢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 (151 run-time).

88 | Chuong 3: Diéu khién mdi trudng AutoCAD



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 st dung ban v& AutoCAD trong cic chuong trinh khac, ta €6 thé chuyén
d6i ban v& sang mot dinh dang khac sir dung phwong thie Export. Phuong thirc nay
s& xuét ban v& AutoCAD sang cac dinh dang WMF, SAT, DXF, DWF hoac BMP.
Phuong thirc Export nhan 3 tham s dau vao: tén/cua tep moi can tao, phan mo rong
cua tép mai, va tap cac ddi tuong dugc lya chon dé xuat (neu can).

Khi xuét sang cac dinh dang WMF, SAT hodc BMP .thi tdp lua chon phai khac
rong. Tap lwa chon ndy s& xac dinh rd ddi trong nao.s& duoc xuat sang dinh dang
khac. Néu khong lya chon ddi twong nao, s& chang ¢o gi dugc xuét ra ngoai ca va sé
mac phai 16i di s6 khong hop 1¢.

Khi xuit sang cac dinh dang EPS va DXF;ta khong thé chon duoc tap ddi tuong.
Toan b ban ve€ s€ dugc tw' dong xuat sang cac dinh dang nay.

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

Vi du sau s€ tao ra m@t hinh4ron trong ban v€ hién hanh, sau d6 dugc xuét ra tep
DXFExport. DXF. Ti€p theo, chuong trinh s&€ m¢ mot ban vé mdi va nhap lai t¢p
vira Xuét.

Sub Ch3 ImportingAndExporting ()
"“Tao mdt duong tron
Dim circleOb3j As AcadCircle
Dim centerPt (0 To 2) As Double
Dim.radius 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")

! Xudt 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"

! X&c 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#

’ Nhép vao
ThisDrawing.Import importTép, insertPoint, scalefactor
ThisDrawing.Application.ZoomAll

End Sub
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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 do6i 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 moé 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

mat khoi.

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

ra, ta cling c6 thé thém ky tu dé ghi cht cho ban v&.
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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, ¢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 vdi
tlr khda New chi dudc str dung dé tao méi ddi tugng Application trong AutoCAD. Tat ca cac
d6i 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 dbi fuong ModelSpacq (khong
gian mo hinh), tdp do6i twong PaperSpace (khong gian in) hodc trong doi tuong
Block (khoi).

Tap ddi twong ModelSpace tra vé théng quarthudc tinh (ModelSpace va tap dbi
tugng PaperSpace tra vé thong qua thudc tinh PaperSpace.

C6 thé tham chiéu tryuc tiép nhimng dbi tuong nay hodc co thé thong qua bién tur dinh
nghia. D& tham chiéu truc tiép, ta tao-ddi twong vdi.toan bd ciu tric phan nhanh. Vi
du nhu khi tao mét doi tuong linetrong khong gian mo hinh, ta st dung dong 1€nh
sau:

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

Dé tham chiéu dbi tuong thong qua bién tu dinh nghia, ta s& dinh nghia bién c6 kiéu
12 AcadModelSpace VA.AcadPaperSpacessau do gan bién nay voi ban veé hién hanh
thich hop. Vi du $au sé dinh nghia hai bién va gan cho khéng gian mé hinh va
khong gian in hién hanh:

Dim moSpace As AcadModelSpace

Dim paSpace. As AcadPaperSpace

Set/moSpace = ThisDrawing.ModelSpace
Set paSpace = ThisDrawing.PaperSpace

Cau 1énh sau s& 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): 13 d6i tugng chira cac ddi tugng khac, va cac dbi twong
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 dbi twong khac, nhung
nhitng ddi twgng nay lai ¢ dinh trong qua trinh dich va thyuc 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 duong 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 duong thing di qua hai diém.

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

AddMLine Tao duong thang nét doi.

AddPolyline Tao dudng da tuyén 2D hodc 3D.

DPéi tuong Line va MLine tao ra trong hé¢ toa dd toan cuc«(World Coordinate
System-WCS). Con cac d6i tuong Polyline va LightweightPolyline tao ra trong hé
toa d6 dja phuong (Object Coordinate System=OCS). Dé c6 thém thong tin vé hé
toa 46 OSC, xem thém muc “Chuyén tryc 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 d6 2D (2,4), (4,2) va (6,4).
Sub Ch4 AddLightWeightPolyline ()

Dim plineObj As/AcadLWPolyline
Dim points (0" To 5) As Double

’ Ppinh nghfa toa d&.2D clia dudng da tuyén

points (0). = 2: points (L) = 4
points(2) ="4: points(3) = 2
points(4) = 6: pointsi(5) = 4

! Tao» dbi tuong LightweightPolyline trong khéng gian mdé hinh
Set plineObj = ThisDrawing.ModelSpace.
AddLightWeightPolyline (points)
ThisDrawing.Application.ZoomAll
End Sub

1.3..Tao'déi twong cong

Ta co thé'tao rt nhiéu loai déi 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 — dudng
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 cudi 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: startTan(2) = 0
endTan (0) = 0.5: endTan(l) = 0.5% endTan(2) = 0

fitPoints (0) = 1: fitPoints(l) =<1: fitPoints(2) 0
fitPoints(3) = 5: fitPoints(4) =.5: fitPoints(5) = 0
fitPoints(6) = 10: fitPoints(7) = 0: fitPoints(8) = 0

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

Dé ¢ thém thong tin vé.ddi twong Spline, xem thém vé ddi twong Spline va phuong
thirc AddSpline trongtai li¢u “ActiveX and VBA Reference”.

1.4. Tao déitwong diém

béi tuong Point d()’i khj cling rét hiru dung, 9h§ng han nhu dé tao mot nut hodc 1a
mot di€m tpam chif:u detur 51(') ta tién hanh bat di’ém hoac thuc hién 1énh O’ffset. Ta
clng co6 thé tao ki€u cho doi twgng Point va thiét 1ap kich thudc twong doi so voi
man hinh hoac theo kich thudc tuyét doi.

1.4.1. Piéu chinh ki€u hién thi ciia ddi tu'ong Point

Bién hé thong 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 gid tri PDMODE 1a 0
va 1. Khi gia tri PDSIZE bang 0 thi diém s& c6 kich thude 5% so voi chifu cao cua
Vflpg do hoa. Gia tri PDSIZE duong ‘sé xac dinh kich thudc tuyét doi cua ky hi¢u
diém, con gia tri am s& xdc dinh phan tram so véi kich thudc khung nhin. Kich
thudc cta tat ca cac diém déu dugc tinh toan lai mdi khi tai tao lai ban v&:
Sau khi thay d6i gia tri PDMODE va PDSIZE, hinh'dang ciia ky hi¢u diém s& thay
doi sau khi ban v€ duoc tai tao lai.
Pé thiét 1ap gia tri cho bién PDMODE|va PDSIZE; ta st dung phuong thirc
SetVariable.
Tao ddi tuwong Point va thay doi kiéu hién thi

Poan mi sau s& tao mot doi tuong Point trong khong gian mo 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 Mdinhwi tri diém
location (0) = 5#: loecation(l) = 5#: location(2) = 0#

' Taor diém mdi
Set pointObj = ThisDrawing.ModelSpace.AddPoint (location)
ThisDrawing.SetVariable "PDMODE", 34
ThisDrawing.SetVariable "PDSIZE", 1
ZoomAll

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 tuwong 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 st dung phuong thirc AddSolid:
Tao doi tu'gng to dac

Poan ma vi du sau tao hinh tir giac t6 dac trong khéng gian mo 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 Double
Dim point3(0 To 2) As/Double
Dim point4 (0 To 2) As Double

! X4c dinh vung €6 dac

pointl (0) = 0#: pointl (1) =.0#: pointl (2) = 0#
point2 (0) = _5#: point2(l) = 0#: point2(2) = O#
point3 (0)" = 54#: point3(1) = 8#: point3(2) = O#
pointd«0) = 0#: pointd(l) = 8#: pointd (2) = O#

' Tao dbi tuong .trong khéng gian mé hinh
SettsolidObjs = ThisDrawing.ModelSpace.AddSolid
(pointl, point2, point3, point4)
ZoomAll
End Sub

1.6. Tao mién

Mién la khu.vire 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 tugng khép kin
hodc tao thanh ving khép kin bang cach sir dung chung diém cubi cung véi cac doi
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 hé c6 giao diém & bén trong.

Cac 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 duoc dinh nghia ¢ dang mang dbi tuong.

Ngoai ra, ta cling c6 thé tao ving t6 mau hodc tao bong cho mién va c6.theé tinh toan
mot sO thude tinh nhu dién tinh hay m6é men quén tinh ctia mién do. Ta cling ¢o thé
tao cac hinh dang khéc nhau, sau d6 chon cac doi tuong.d6 deé tao mién.

De tao mién, ta sir dung phuong thirc AddRegion: Phuong thirc'nay s€ tao ra mot
mién mai mg v61 moi vong kin ¢6 trong mang duong cong dau vao. AutoCAD s¢
chuyén cac ddi tuong Polyline 2D hoic 3D 'd6ng phang thanh cic mién riéng biét,
sau do s€ chuyén cac ddi tuong Polyline, Line va Curve tao thanh vong kin dong
phang Néu c6 nhiéu hon hai dudng congstr dung cung mot diém dau thi s& tao
mién c¢6 hinh dang bat ky. Chinh vily do niy ma mot s6 mién chi duge thyc sy tao
ra khi str dung phuong thirc AddRegion. Nén/str'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 sau minh hea cach sir dung ham nay:

UBound (objRegions) - LBound{(objRegions) + 1

Trong d6 bién obiRegion 1a bién variant chira gia tri tra vé khi goi phuong thirc
AddRegion..Phuong thirc nay s€tinh tong s6 mién da dugc tao ra.

Tao mot mién don gian
Vi dd'sau'tao mién trmot hinh tron.

Sub Ch4 CreateRegion()
! Tao mang chtta bién cua mién.
Dim.curves (0 To 0) As AcadCircle
' Taoyvong tron dé lam bién cho mién.
Dim center (0 To 2) As Double
Dim radius As Double

center(0) = 2

center(l) = 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 thirc 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,
’ mét biéu dién cét nha & gifta 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) = ThisDrawing.ModelSpace(.
AddCircle (center, radius)
radius = 1#
Set RoomObjects(l) = ThisDrawing.ModelSpace.
AddCircle (center, radius)
’ Tao vung méi tu hai vong tron
Dim regions As Variant
regions = ThisDrawing.ModelSpace.AddRegion (RoomObjects)
' Sao chép mién vao cic bién chtta mién &é d& su dung
Dim RoundRoemObj. As AcadRegion
Dim PillarObj As AcadRegion
If regions«0) .Area > regions(l).Area Then
! The first<region is the room
Set RoundReoomObj = regions (0)
Set PillarObj’= regions(l)

Else
" The first region is the pillar
Set . PillarObj = regions(0)
Set. RoundRoomObj = regions (1)
End If
" "'Pdt mau phong la do va cdt la xanh luc lam
RoundRoomObj.Color = acRed
PillarObj.Color = acCyan
ZoomAll
" Tru dién tich cét khéi dién tich san
' dé& xac 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 phurc 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 13 ving dic biét trong ban vé duogc td dic theo cac mau co san.

Khi muén tao ving t6. mau, ta khong ean.phai xac dinh trudc ving can t6. Trude
hét, can phai tao doi tuong Hatch., Sau do-ta“s€ xac dinh vong khép kin, 1a duong
bién ngoai cung nhat cua vung.to'mau. Sau do ta c6 thé tiép tuc chon bat ky vong
khép kin nao e6 trong vung t6 mau.

1.7.1. Tao doitucng -Hatch

Khi tao.ddi trongHatch, cAn phai xac dinh loai mau t6, tén mau to va thudc tinh
lién két.v6i bién'. Khi.da tao xong dbi tuong Hatch, ta khong thé thay ddi thudc tinh
lién ket duoc nira.

Pé tao ddi twgng Hatch, 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 vung 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 luc E “Standard
Libraries” trong tai liéu “AutoCAD Command Reference”.

bé xac dinh mdt mau td, can phai nhap vao loai va tén mau t6 khi tao doi tugng
Hatch. Loai mau t6 xac dinh noi s€ tra tén mau t6. Khi nhdp loai mau to, can st
dung mdt trong nhitng hang s6 sau:

acHatchPatternTypePredefined

Chon tén mau t6 dinh nghia trong tép acad.pat.
acHatchPatternTypeUserDefined

Xac dinh mau dudng thang sir dung kiéu duong hién hanh.
acHatchPatternTypeCustomDefined

Chon tén mau to tir t&p PAT'khac.
Khi nhap vao tén miu to, can-phai.str dung tén ¢o trong loai mau t6 da xac dinh
trude.
1.7.4. Xac dinh dudng bién viing té6 mau

Sau khi da tao d6i fugng Hatch, ta ¢ thé thém vao duong bién ving t6 miu. Duong
bién c6 thé la sy két hop cia mot trong cac doi tugng sau: Line, Arc, Circle,
2DPolyline, Ellipse; Spline.va Region.

DPuong bao ngoai dau tién duoc thém vao phai la duong bao ngoai cung nhat, xac
dinh gidi‘han ngoai cung cia ving dugc t6 mau. Dé thém vao dudng bién ngoai
cung, ta su dung phuong thirc AppendOuterLoop.

Khi d4 xae'dinh'dudng bién ngoai cling, ta ¢ thé tiép tuc thém vao cac duong bién
trong st dung phuong thirc AppendInnerLoop.

Buong bién trong xac dinh vung c6 lap bén trong ving to mau. Cach thac xir ly
vung ¢ lap trong doi twgng Hatch phu thudce vao thuge tinh HatchStyle. Thudc tinh
HatchStyle dugc thiét lap theo mot trong nhiing diéu kién sau:
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Pinh nghia cac loai HatchStyle

Loai HatchStyle PDiéukién Mota

ARG

//7 Normal DAy la loai HatchStyle chuén. Lua chon nay thuc hién td

mau tir bén ngoai vao bén trong. Néu AutoCAD gdp
mot dudng bién trong thi sé tdt Iva chon t6 mau cho
dén khi gdp mét dudng bién trong khac nifa thi lua
chon t6 mau sé dugc bat lai. Day la thiét Iap mac dinh
cho thudc tinh HatchStyle.

Outer Chi t6 mau phan dién tich ngoai cling nhét. Lua.chon

nay cling tién hanh t6 mAu tr bén ngoai vao, nhung khi
gdp mdt dudng bién trong lua chon t6 mau.s& tat va
khong bat lai nira.

Ignore Bd qua tat ca cac duang bién trong.

Sau khi di duoc dinh nghia, vingt6:mau can.phai dwec danh gia trudc khi hién thi
su dung phuong thic Evaluate.

1.7.5. Tao doi tuong Hatch

Vi du sau tao mot ving t6 mau lién két trong khong gian mo hinh. Sau khi da tao
vung t6 mau, ta tienthanh thay déi kich thudc cuia vong tron lién két voi vung to
mau do, khi ¢6.vung t6 mau s& tu dong thay doi cho phu hop véi kich thude vong

tron hién tai.

Sub Ch4 CreateHatch ()
Dim hatchObj As
Dim patternName
Dim PatternType

AcadHatch
As String
As Long

Dim bAssociativity As Boolean
! @inh nghia vung té miu
patternName = "ANSI31"

PatternType = 0
bAssociativity

! Tao dbi tuong
Set hatchObj =

True

ving té mau lién két

ThisDrawing.ModelSpace.AddHatch

(PatternType, patternName, bAssociativityT

4

Dim outerLoop (0
Dim center (0 To

Tao dudong bién ngoai la vong tron

To 0) As AcadEntity
2) As Double

Dim radius As Double

center (0) = 3:
radius = 1

Set outerLoop (0)

center(l) = 3: center(2) = 0

= ThisDrawing.ModelSpace. _
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AddCircle (center, radius)

’ Thém dudng bién ngoai va hién thi vung té miu
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 tién 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& mo 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 co'cde ddi tuong phivdd hoa
Iwu trit trong tép ban v&. Nhiing d6i tuong nay c6 tac dung.amd ta g voi chirc ning
cia ddi tuong, ching han nhu cic dbi twong /Block, <Layer, ‘Group, va
DimensionStyle. Trong hau hét cac truong hop, ta thuong dat tén khi tao moi cac
dbi twong nay va sau do co thé doi tén dbi'tugng.\Tén s& duroc luu trong bang ky
hiéu. Khi da xac dinh tén cua ctia ddi tuong, ta.cé thé tham ¢hiéu dén dbi twong va
cac dir liéu lién quan cua dbi tuong trong bang ky hiéu.

2.1.1. Thanh loc dai tugng phi do hoa

Ta c6 thé thanh loc cac ddi tugng khi chung khong sir dung hoic khong dugc tham
chiéu trong ban v& bét ctr 1ic nao trong qué trinh soan thao ban v&. Qu4 trinh thanh
loc s& lam giam kich thudc cta ban' vé-Khong thé thanh loc cac ddi twong dang
duoc tham chiéu boi cac ddi tuong khac, chang han nhu cac tép chira phong c6 thé
dugc tham chiéu ‘trong kiéu chit, 16p duoc tham chiéu boi cac d6i twong trong 16p
do.

Ta sir dung phuong thite'PurgeAll dé thanh loc ban vé.

Thanh loc ban vé
ThisDrawing.PurgeAll

2.1.2. Pdi'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 voi cac ban v€ khac vira maoi
dugc chen trong ban ve€ chinh.

Ta co 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 st 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 (;), ddu 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 cta
phong chit Unicode.
Str dung thudc tinh Name dé d6i tén mot ddi tuong.
Poi tén I6p
Vi du sau tao mot 16p co tén 1a “NewLayer” va sau d6 doi tén thanh “MyLayer”.
Sub Ch4 RenamingLayer ()

" Tao mbi 1oép

Dim layerObj As AcadLayer

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

' pdi tén 1loép

layerObj.Name = "MyLayer"
End Sub

2.2. Chon déi twong

Tap lua chon 1a mgt nhom ddi tugng AutoCAD duoc¢ xtr Iy nhu mét déi tuong don
nhat. Tap lua chon c6 thé chi chira mot d6i tuong, hode.c6 thé'chtra nhém d6i twong
phuc tap hon, chfmg han nhu tép cac ddi tugng cé ciing 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 tuong SelectionSets: Sau do ta co thé thao tac
trén tap lwa chon voi cac d6i tugng'ma ta-can xirdy.

2.2.1. Tao tap lua chon

Dé tao tap lua chon, ta s dung phuong thic Add. Phuong thirc nay chi can mot
tham s0 1a tén cua tap lua.chon.

Tao mot tap lua chonrong
Vi du sau tao mot tap lya chon maoi.

Sub Ch4 CreateSelectionSet ()
Dim selectionSetl As AcadSelectionSet
Set selectionSetl = 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, ddi 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 do thém céc dbi tuong duge 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 db6i tuong moi
Dim sset As AcadSelectionSet
Set sset = ThisDrawing.SelectionSets.Add ("SS1")
’ Nhdc ngudi dung chon dbéi tueng dé&. thém vao. tdp luwa chon
pé& két thuc viéc chon dbi tuongy=nhdn phim ENTER.
sset.SelectOnScreen
' Duyét qua tadp lua chon va gan mau dbi tuong 1a mau xanh
Dim entry As AcadEntity
For Each entry In sset
entry.Color = acBlue
entry.Update
Next entry
End Sub

14

2.2.3. Loc tap lua chon

Ta c6 thé gi6i han tap lua chon bang cac thudc tinh, chang han nhu mau sic hodc
bang loai d6i trgng sir dung bé loc. Vi du nhu ta chi can sao chép nhiig ddi tugng
mau do trong ban mach dién hodc cac ddi tugng thudc mot 16p nao do.

CHU.Y: BO loc chi nhan dién mau va kiéu dudng cta chinh dsi tugng chir khdng phai la
mau va kiéu dudng gan.cho I8p chira déi tugng do.

bPé st dung dugc 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 ndo 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 bd loc thong dung, danh sach déy du tham
khao thém trong tai liéu “AutoCAD DXF Reference”.
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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 th&y (visible), 1=4n (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). S6 256 'nghia la mau BYLAYER
(theo mau I6p). Gia tri am co.nghia la I6p d& bi tat:

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

Vi du sau minh hoa nhiéu bd loc khacnhau.
Chi thém nhifng-d6i-twong kit Text véo tap lya chon:

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

Chi'thém nhiing ddi tugng kiéu Line vao tap lya chon:

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

Chi thém nhiing 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 luya 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 ddi 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 thie Clear s€ lam r5ng tap lua chon. Tap lua chon van ton
tai nhung khong chira bat ky 601 tugng nao. Cac dbi tuong da timg.o
trong tap lwa chon van con ton tai nhung khong con nam trong tap
lIva chon nira.

Erase Phuong thirc Erase s¢€ xoa tat ca cac dbi tugng co trong tap lya chon.
Tap lya chon vin con ton tai nhung khong chira bét ky. doi tuong
nao. Cac dbi twong di timg nam trong tap.lua chon sé khong con ton
tai nira.

Delete Phuong thirc Delete x6a tapilua chen va tat-ca cac dbi tuong nam
trong tap lwa chon d6. Tat ca cac d6i tuong trong tip lua chon va ca
ban than tap lya chon s& khong con ton/tai nira sau khi goi phuwong
thuc Delete.

2.3. Sao chép ddi twong

Ta c6 thé sao chép mot hogc nhiéu dbi tirong bén trong ban v& hién hanh. Lénh
Offset tao dbi tugng moi nam'cach ddituong da chon mot khoang nhét dinh. Lénh
Mirror tao anh d6i xtmg cuia ddi tirgng qua mot truc. Lénh Array tao hang loat ban
sao theo mau hinh chi nhat hoic theo hinh tron.

CHU Y: Khong théthuc hién cac phuong thic trinh bay & dudi day khi dong thdi duyét
qua tap doitugng. Phép duyét.sé thuc hién cac thao tac chi doc trong khi nhitng phuong
thirc nay-lai. thuc hién“cac thao tac doc-ghi. Can phai thuc hién phép duyét qua tap doi
tugng trudc khi goisnhitng phuang thic nay.

2.3.1. Sao chép doi tugng & cung mot vi tri

Dé sao chép'mdt dbi twong, ta sir dung phuong thirc Copy cua chinh dbi twong do.
Phuong thire.nay tao mot ban sao cua dbi tugng. Poi tuong tra vé cla phuong thirc
1a d6i tugng mdi duoc tao thanh, ¢ vi tri tring véi vi tri ciia 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 d6 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 (1l).= 0O: centerPoint(2) = 0
radiusl = 5#: radius2 = T7#
radiuslCopy = 1l#: radius2Copy.= 2#

' Lay dbi tuong Applicationutw.hé thbéng

Set ACADApp = GetObject(, "AutoCAD.Application")

" Tao ban vé mdi

Set DOC1l = ACADApp.Documents.Add

’ Thém hai vong/tron.vao ban vé

Set circleObjl = DOCl.ModelSpace.AddCircle
(centerPoint, radiusl)

Set circleQbj2 = DOCI:iModelSpace.AddCircle
(céntexrPointy, radius?)

ZoomALL

’ Chuyén Sang dang thich hop vdi phuong thitc CopyObjects
Set objColldlection(0) = circleObjl
Set objCollection(l) = circleObj2

! Sao chép dbi tuong va 14y lai mang d6i tuong méi
retObjects = DOCl.CopyObjects (objCollection)

" LAy, dbéi tuong méi tao va gan cic thudc tinh méi
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 thire Offset ¢6 trong mdi d6i tuong do.

Tham s6 dau vao duy nhit 1a khoang cach dé Offset ddi twong. Néu khoang cach
nay c6 gia tri am, AutoCAD s& 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 (chta trong gia tri
tra ve).

Offset dutng da tuyén

Déi v6i nhidu d6i tuong, két qua cua thao tac ndy sé tao thanh mot dudng cong moi
(co the khong cuing loai voi duong congban dau). Vi du nhu khi offset mot duong
Ellipse s€ tao thanh mot duong Spling d6 1a do d6ituweng két qua khong théa man
phuong trinh cua duong Ellipse nén AutoCAD sé& tu chuyén doi sang mot dang doi
tuong khac thich hop. Trong mot s6 truong hgp thi két qua cua phuong thirc Offset
co thé lai 1a mgt vai duong cong. Chinh vi l€ nay, phuong thirc Offset s€ trd vé mdot
doi tuong mdi hodc mang doitugng chira‘trong bi€n kiéu variant.
Offset dudng da tuyén
Vi du sau tao mot dudng Lightweight polyline va sau d6 Offset dbi tuong Polyline.
Puong Polyline mortae c6 mau do.
Sub Ch4 OffsetPolyline()

' -Tao. dudng Polyline

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

points(0) =.1: points(l) = 1
points(2)w= 1: points(3) 2
pointsy(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.O0ffset (0.25)
offsetObj (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 twong. 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 d6. Hai gié tri toa do nay xac
dinh diém dau va diém cudi cua truc d6i ximg. Trong khong gian 3D, duong thang
nay dinh hudng mat phang ddi ximg vudng goc véi mat phang XY cua hé toa do
nguoi dung (UCS).

QJ‘) l A\ ’y AN/ A\
DaGi tugng dugc chon Truc d6i xrng DaGi tugng da lay dGi xdng

Pé quan ly tinh dbi xing cua ddi twong kiéu Text, ta st dung bién hé théng
MIRRTEXT. Mic dinh, bién MIRRTEXT cé.gia tri*la 1(bat), c6 nghia la dbi twong
kiéu Text van duoc lay d6i xing nhu cde ddi.twong khic\Khi bién MIRRTEXT c6
gia tri 0 (tat), cac ddi tuong kicéu Text s& khong duroe lay ddi xing. Ta sir dung
phuong thitc GetVeriable va SetVariable.dé 1ay va.gan gi tri cho bién MIRRTEXT.

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

Ta ciing c6 thé 14y d6i xuang d6i tugng Viewport trong khong gian in va thao tac nay
khong anh huong dén cac d6i tugng va canh nhin trong khong gian mé hinh.

Lay ddi xirng doi tu'ong Polyline quanh mat truc
Vi du sau tao mot doirtwong Lineweight polyline va 1y dbi xing qua mot truc. D6i
tuong madi tao thanh s€ dugc gan mau do.
Subr Ch4 MixrorPolyline ()
. Tao dbéi tugng 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(ll) =1

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

ZoomAll

' X4c dinh truc dbéi xung

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 can nhan ban, va gia tri goc dé nhan dbi twong. Vi dang chir
nhat, thi phai nim duoc s6 luong va khoang cach giira cac hang, cot.

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 tat ca cac loai ddi tuong trong ban ve. Pé nhan ban dang cuc, ta
s dung phuong thire ArrayPolar ¢6 trong do6i tugng. Phuong thirc nay cén phai
nhap vao 3 thong s6: s6 doitrong ¢an tao, goc dé nhan ban va diém tam. S6 ddi
tugng phai 1a s6 nguyén duwong.1én hon 1. Géc nhan ban phai c6 don vi la radian,
v6i gia tri dwong nghia 14 nhan'ban theorchiéu nguoc chiéu kim dong ho, con gia tri
am 1a theo chiéu kim«dong hd, con néu gia tri goc bang 0 thi chuong trinh s& phat
sinh 156i. Piém tam12:mét mang chira 3 s6 kiéu double, thé hién toa do 3D trong hé
toa do toan cuc (WCS) cua diém tam:

AutoCAD's& xac'dinh khoang cach tir diém tdm nhan ban dén diém tham chiéu cia
ddi tuong géc. Piém tham chiéu dugc st dung phu thudc vao loai ddi tuong.
AutoCAD s& sir dung tdm ‘cta hinh tron hodc cung tron, diém chén ctia mot khoi,
diembat dau cua doi tuong Text, mot dau cua duong théng hodc ddi tugng Trace.

Phuong thire:ndy khéng hd tro Iya chon Rotate While Copying (xoay khi dang nhan
ban) cua lénh ARRAY trong AutoCAD.

Nhan ban dang cuc

Vi du sau tao mot vong tron, sau d6 thuc hién nhan 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 nha&n ban dbi 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 tuong theo dang chir nhat 2D hoac-3D, ta st dung phuong thic
ArrayRectangular c6 trong mdi d6i trong. Phueng thic nay can phai-nhap vao cac
tham s6: s6 hang, sd cot, khoang cach giira cdc hang, khoang ¢ach giira cac cot. Khi
nhan ban 3D can phai nhap thém gia trj: s6 tang va khoang cach giita cac tang.

Nhan ban dang chit nhat thuc hién bang.cach sao chép cde ddi tugng trong tap lua
chon mot so lan thich hop. Vi vay néu ta chi c6 mot hang thi can phai nhap vao
nhiéu hon mot ¢ft va nguoc lai.

bPéi tuong géc duoc gia dinh 1a.¢ géc dudi bén trdi, 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 hi¢n'nhan ban.dang chir nhat theo mdt duong co s¢ xac dinh nho
vao goc quay; bt diém hién hanh, Mi#e dinh goc nay c6 gia tri 1a 0 nén cac hang va
cot s& vudng goc twong tng véi.truc X va truc Y ctia ban v&. Ta c6 thé thay ddi gia
tri ciia goe.ndy de'nhan ban dang chir nhat voi goc quay bang cach thay doi goc
quay bt diém bang mot.gia tri khac 0. Dé lam duoc diéu nay, ta st dung thudc tinh
SnapRetationAngle.

Nhan ban dang chir nhat
Vi du sau 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 cac 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
" Thyc hién nhén ban
Dim retObj As Variant
retObj = circleObj.ArrayRectangular
(numberOfRows, numberOfColumns, numberOfLevels,
distanceBwtnRows, distanceBwtnColumns, distanceBwtnLevels)
ZoomAll
End Sub

2.4. Di chuyén déi twong

Ta c6 thé di chuyén dbi tugng doc theo vector nao ddy makhong lam thay doi-chiéu
va kich thudc cia doi tugng. Ngoai ra ta cling c6thé xoeay doi tuong quanh mot
diém co dinh.

2.4.1. Di chuyén ddi tugng

Ta c6 thé di chuyén tit ca cac loai d6i tuong trong ban-vé va cac d6i tuong tham
chiéu c6 thudc tinh theo mot vector dinh'trude.

Dé di chuyén dbi tuong, ta str dung phuong thirc Move ¢ trong mdi dbi tugng.
Phuong thirc nay can phai nhdp vao toa d§ hai-diem. Hai diém nay xac dinh vector
chuyén vi, 1a vector xac dinh khoang cach va hudng di chuyén doi tuong.

O)
~ 1 N '
N N
2
Chon d6itugng Péi tugng dugc chon va 2 diém DGi tugng da di chuyén

Dichuyén vong tron
Vi du sau tao mot.vong tron va di chuyén vong tron nay 2 don vi doc theo truc X.

Sub Ch4{MoveCircle ()
' Tao wong 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 cédc diém cna 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
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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 tdim 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 Gac quay Da6i tugng da quay

Quay ddi tuong Polyline quanh mét diém
Vi du sau tao duong Polyline khép kin va quay 45 d§ quanh diém tam (4, 4.25, 0).

Sub Ch4 RotatePolyline()
' Tao dbi tuong polyline
Dim plineObj As AcadLWPolyline
Dim points (0, To 11), As Double

points (0) = 1: points(l)e= 2
points (2) 1: points(83) 3
points (4) =2: points(5) = 3
points(6) =.3: points(7) = 3
points (8)r = 4: points(9) = 4
points (0) = 4: points(ll) = 2

Set plineObj«= ThisDrawing.ModelSpace.
AddLightWeightPolyline (points)

plineObj.Closed = True
ZoomALl
! Xac dinh céc tham sb
Dim basePoint (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 dbi 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 d&u 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 trong nay.

Sub Ch4 DeletePolyline()
’ Tao d6i tuong polyline
Dim lwpolyObj As AcadLWPolyline
Dim vertices (0 To 5) As Double
vertices (0) = 2: vertices(l) =
vertices (2) 4: vertices (3)
6:

4
2
vertices (4) = vertices (5) = 4
Set lwpolyObj ThisDrawing.ModelSpace.
AddLightWeightPolyline (vertices)
ZoomAll
! Xéa dbi tuong polyline
lwpolyObj.Delete
ThisDrawing.Regen acActiveViewport
End Sub

2.6. Co dan doéi twong

Ta c6 thé co dan mot doi tugng bang cach.str dung mot diém co s va chiéu dai,
dung dé xac dinh hé s6 ty I¢ dua trén don vi hién hanh ctia ban v€. Ta c6 thé co dan
tat ca cac doi tugng trong ban vé&, va ca cae.doi tuong tham chicu c6 thudce tinh.

DPé co din mot ddi tuong, ta sir dung phwong thitc SealeEntity c6 trong mdi déi
tuong. Phuong thirc nay co din déi twong bang nhaustheo cac phuong X, Y va Z;
nhan cac tham s dau vao 1a.diém co-s6 trong qué trinh co dan va hé sd ty 1&. Piém
co sO 1a mang chira 3 gia tri kiéu double. Ba'sd nay thé hién toa do 3D trong h¢ toa
dd toan cuc xac dinh diém bat.dau codan dbi tuong. HE sb ty 1€ 1a hé s6 dé co dan
déi tuong. Tét ca cac kich thudc cda ddi tuong déu dugc nhan voi hé sb ty 1¢ nay.
Heé s6 ty 1& 16n hon-1 s& phong to'ddi trong, con néu tir 0 dén 1 thi s& thu nho ddi
tuong. Néu h¢ s6 ty1€ nhd hon hoae béng 0, AutoCAD s€ phat sinh 16i.

f'-/)’_ _ _--\\'\
. —
N

tylé=2

Hé s6 ty 16= 0.5 Hé s6

Co dan dai tu'gng Polyline
Vi du sau tao duong Polyline khép kin va co din ddi tuong 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) 1l: 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 d&bi tugng Polyline
plineObj.ScaleEntity basePoint, scalefactor
plineObj.Update

End Sub

2.7. Bién déi déi twong

Ta c6 thé di chuyén, co din hodc quay mot ddi twong bang cach st/dung phirong
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 TO
R10 R11 R12 T1
R20 R21 R22 T2
0 0 0 1

Pé bién ddi mot d6i twong, trudc hét ta can phai thiét 1ap ma tran bién doi. Dudi
day la mdt vi'du v€ ma tran bién dé6i, gan cho bién tMatrix, ma tran nay sé€ quay mot
doi tugngmdét goe 90 do quanh diem (0,0,0)

tMatrix (0,0) = 0.0
tMatrix(0,1) = -1.0
tMatrix (0,2) = 0.0
tMatrix (0,3).= 0.0
tMatrix(1,0). =.1.0
tMatrix (1,1). = 0.0
tMatrix(l,2) = 0.0
tMatrix (1,3) = 0.0
tMatrix(2,0) = 0.0
tMatrix(2,1) = 0.0
tMatrix(2,2) = 1.0
tMatrix(2,3) = 0.0
tMatrix(3,0) = 0.0
tMatrix(3,1) = 0.0
tMatrix (3,2) = 0.0
tMatrix(3,3) = 1.0

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 dbéi transMat

Dim transMat (0 To 3, 0 To 3) As Double
transMat (0, = O#: transMat (0,.1)m= —1#

0

0)
transMat (0, 2) = 0#: transMat (0, 3) =.0#
transMat (1, 0) = 1#: transMat¥(l, 1) = O#
transMat (1, 2) = O0#: transMat(l, 3) = 0#
transMat (2, 0) = 0#: transMat (2, 1) = 0#
transMat (2, 2) = 1#: transMat (2, 3) =.0#%
transMat (3, 0) = 0#: transMat (3, 1) = O#
transMat (3, 2) = O0#: tramsMat (3, 3) =.1#

’ Bién déi dabi tuong s dung mastran bién dabi
lineObj.TransformBy transMat
lineObj.Update

End Sub

Dudi day 1a mot vai vidu vé ma tran biéndoi:

Ma tran quay: quay géc 90 ddé quanh diém (0,0,0)

Ma trén quay: quay géc 45 dé 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 ddi 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

Ta co-thé thay d6i goc cua cung hodc thay ddi chidu dai cua céc duong thang ho,
cung hogc duong polyline ho, cung ellip, va duong spline ho. Ket qua cua nhing
thao t4C nay ciing giéng nhu khi ta thuc hién kéo dai hodc cat ngan dbi tuong.

Ta ciing co thé kéo dai hodc cit ngin ddi twong bang cach thay doi cac thudc tinh
ctia d6i tugng. Vi du, dé kéo dai dudng thang, ta chi cin thay ddi toa do cta thudce
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 dugc 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 deé 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)

1ineObj.Update
’ Kéo dai bdng cach thay dbi endpoint dén 4, 4, 4
endPoint (0)
endPoint (1)
endPoint (2) =
lineObj.endPoint = endPoint
lineObj.Update

End Sub

|
o=l
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NN

2.9. Pha v& déi twong

Qué trinh pha v& cac ddi tugng s& chuyén do6i/cac'doi twong tir mot dbi twong ban
dau thanh nhiéu ddi tuong ciu thanh nén n6 ma khong giy ranhiing thay doi vé mat
hién thi di twong. Vi du, viéc pha v& @di twgng hinh thanh cac dudng thang va
cung tir cac dbi tugng 3DPolygons, Polylines, Polygon meshes, va Regions. Qua

trinh nay sé& thay khéi dugc tham chiéu'bang cac doitwong don gian cau thanh nén
khéi d6.

Ta c6 thé pha v& d6i tugng 3D polygons, Lightweight polylines, Polylines, Polygon
meshes, Regions va Block. Pé phalvé-mét dbi tuong, ta st dung phuong thirc
Explode.

Mot d6i tuong.sau khi duoc pha vo trong chang khac gi ban dau, nhung mau va
kiéu duong clia d6i twong c6 thé thay doi.

Khi pha vomot dudng Polyline, AutoCAD s& huy bo tat ca cac thong tin lién quan
dén bé day:. Va két qua 1a.cac duong hodc cung tao thanh s& nim ¢ tm cua dudng
Polyline. Khi pha'vd mot khdi c¢6 chira dudong Polyline, ta can phai thyc hién phé v
duong Polyline thém mot 14n nira.

Mot khéikhi'duge chén véi cac hé s6 ty 18 X, Y, Z khéac nhau, sau khi duoc phé v
ra c6 thé s&tao thanh cac ddi trong gidng khong nhu ta mong doi. Ta khong thé pha
v cac dbi tuong Xref va cac khdi 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 d6, 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 cédc 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(ll) =1

' Tao dbi tuong light weight Polyline

Set plineObj = ThisDrawing.ModelSpace.
AddLightWeightPolyline (points)

’ Thiét 1ap doan cong trén mdét doan

' dé& thay ddi loai dbi tuong

plineObj.SetBulge 3, -0.5

plineObj.Update

' Pha v& dbéi tugng polyline

Dim explodedObjects As Variant

explodedObjects = plineObj.Explode

' Duyét qua céc dbéi tugng d& duoc_phd vo ra

’ va hién thi loai cua mdéi dbi tuong

Dim I As Integer

For I = 0 To UBoundf{explodedObjects)
explodedObjects (I).Color = acRed
explodedObjects (I).Update
MsgBox "Exploded-Object " & I & ": " &
explodedObjects|(I) .ObjectName
explodedObjects (I).Color = acBylLayer
explodedObjects (I) .Update

Next

End Sub

2.10. Hiéu chinh.do6i twong Polylines

Buong da myén, hinh chir nhat, da giac 2D va 3D cling nhu dbi tugng ludi da giac
3D déu la bién thé cua duong da tuyén va déu dugc hiéu chinh theo cung mét quy
trinh,

AutoCAD/nhan dugc ca duong 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 cdp dinh duong 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 xoa 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 ndi 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€ duong Spline cia duong da tuyen gbe va cac duong da
tuyén khac di ndi v6i duong da tuyén d6. Sau khi hoan tat qua trinh ndi duong da
tuyén, ta c6 thé thiét 1ap lai thudc tinh cong Spline cho dudng da tuyén vira méi tao
thanh.

Trong vi du sau, mdi phan doan cla duong da tuyén c6 bé day diém dau va diém
cubi khac nhau tao thanh dudong duoc vudt déu.

Puting da tuyén dugc chon Dudng datuyén véi bé day diém dau
va culi-clia.cac phan doan khac nhau

Pé hiéu chinh dudng da tuyén, ta_sit dung eac thudc tinh va phuong thirc cua d6i
tuong LightweightPolyline va Polyline..Str dung cac thudc tinh sau dé khép kin
hodc mé duong da tuyen, thay doi toa dd cac dinh, thém hodc x6a dinh:

Closed khép kin hoic mé duong da tuyén.

Coordinates . xac dinh toa dé-ting dinh ctiia dudng da tuyén.

AddVertex thém mot dinh vao dudng da tuyén.

St dung cac phuong thic sau dé cap nhat phan cong 16i ra hoic bé rong cua dudng
da tuyén:

SetBulge thiét 1ap phan cong 16i cua 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
’ Pinh 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 phdn cong 16i 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 lap bé day cho phan doan moi

plineObj.SetwWidth 4, 0.1, 0.5

’ Khép kin dbi tuong Polyline

plineObj.Closed = True

plineObj.Update

End Sub

2.11. Hiéu chinh dwong cong Splines

Ta c6 thé xo4 hay thém cac diém chuin dé ting do chinh xac hoidc di chuyén cac
diém chuan dé thay doi hinh dang duong cong Spline. Ta cling c6 thé mo hay khép
kin dudng cong Spline, hiéu chinh tlep tuyén daulva cudi, doi chidu duong cong
Spline. Ngoai ra ta ciing c6 thé thay d6i dung'sai cua'dudng cong Spline. Dung sai
thé hién mirc d6 léch cua dudng.cong Spline so v6i 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 mét duong cong Spline bang cach tang s6 diém diéu khién trén
mot doan hodc thay doi trong sb/cha.cac dlem dleu khién cu thé. Gia tang trong s6
ctia mot diém diéu khién s& kéo dudng cong vé gan diém d6 hon. Ching ta ciing c6
thé tinh chinh mét dudng cong Spline béng cach thay ddi bac cta no. Bac ciia mot
duong cong-Spline chinh bang bac cua da thirc Spline cong thém 1. Ching han, mot
duong cong:Spline bac 3 s€ co6 bac 1a 4. Mot duong cong Spline c6 bac cang cao thi
cang conhiéu diém diéu khién.

Xem vi du 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 thd 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 cac diém diéu khién ctia mot duong cong Spline

Xac dinh tiép tuyén cudi cia dudng cong Spline

Xac dinh tat ca cac diém chuan ctia mot duong cong Spline

Piéu chinh duong cong Spline cho phuhop véi cac diém-hién co
véi gid tri dung sai mai

Xac dinh vecto nat cho dudong cong Spline

Xac dinh tiép tuyén dau cho dwong cong Spline

Ngoai ra, ta con c6 thé sir dung cic phuong thirc sau.dé hiéu chinh dudng cong

Spline:
AddFitPoint

DeleteFitPoint
ElevateOrder

GetFitPoint

Reverse

SetControlPoint

SetFitPoint

SetWeight

Thém mot diém chudn vao dudong.cong Spline & mot vi tri cho
trudce

Xoa diém'chuan ctia mot dugng-cong Spline

Nang bac cua duong cong Spline

Lay lai diém chuan cuadudong cong Spline tai chi sé cho trude (chi
lay mét diém duy nhat. B¢ tim tat ca cac diém chuan ta dung thude
tinh FitPoints)

D6i chicu ctiamot duong cong Spline

Thiét 1ap diém diéu khién cua mot duong cong Spline tai chi s6
chotrude.

Thiét lap diém chuan cho duong cong Spline tai chi s6 cho trudc

(chi thiét 1ap mot diém chuin, dé thay doi tat ca cac diém chuan
cua duong cong Spline, ta sir dung thudce tinh FitPoints)

Lap trong s6 cho diém dicu khién tai chi s6 cho trudce

St dung céc thudc tinh chi doc sau dé truy van duong cong Spline:

Degree
Area
IsPeriodic

IsPlanar

Tim bac da thirc cia duong 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 doi 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) =.0.5: startTan(2)..= 0
endTan(0) = 0.5: endTan(l) = 0.5: endTan(2) = 0

fitPoints(0) = 1: fitPoints(l) =.1: fitPoints(2) 0
fitPoints(3) = 5: fitPoints(4), = 5: fitPoints(5) = 0
fitPoints (6) = 10: fitPoints(7) = 0: fitPoints(8) = 0

Set splineObj = ThisDrawing.ModelSpace. /[
AddSpline (fitPoints, startTan, endTan)

splineObj.Update
! Thay dbi toa do cual diém diéu khiédn ddu tién
Dim controlPoint (0+To 2) As Double
controlPoint (0) 0
controlPoint (1)/="3
controlPoint (2) 0
splineObj.SetControlPoint |0, controlPoint
splineObj.Update

End Sub

2.12. Hiéu chinh vung t6 mau

Ta c6 thé hiéu chinh ca.duong bién va miu t6 clia ving t6 mau. Néu hiéu chinh
duong bién cta ving'td mau cé lién két, mau t6 s& duoc cip nhat twong tng, mién
la duong bién van phu hop. Cac ving t6 miu c6 lién két ciing dugc cap nhat cho du
ching nam.trong'lép da bi tat. Chung ta c6 thé hiéu chinh mau t6 hodc chon mau t6
mdi chowung to mau hién co, tuy nhién thugc tinh lién két chi duge gan khi tao ddi
tuong vung to mau. Ta c6 thé kiém tra xem liéu mot ving t6 mau c6 lién két khong
bang cachsur dung thudc tinh AssociativeHatch. (Xem thém phuong thirc AddHatch
dé biét cach tao ra mot ving 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.

B6 sung dudng bién cho viing t6 mau:

Trong vi sau chiing ta s€ tao mot vung t6 mau c6 lién két. Sau do6 sé 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, DbAssociativity)
’ Tao dudng bién ngoai.
Dim outerLoop (0 To 1) As AcadEntity
Dim center (0 To 2) As Double
Dim radius As Double
Dim startAngle As Double
Dim endAngle As Double
center (0) = 5: center (1) = 3: center (2)
radius = 3
startAngle = 0
endAngle = 3.141592
Set outerlicop (0) = ThisDrawing.ModelSpace. _
AddArc(center, radius, startAngle, endAngle)
Set outerLoop(l) =,ThisDrawing.ModelSpace.
AddLined(outerLoop (0) .startPoint, outerLoop (0) .endPoint)
! Thém dudng bién ngoai cho dbi tuong hatch
hatehObj.AppendOuterLoop (outerLoop)
'{Tao vong tron lam dudong bién trong.
Dim innerLoeop (0) As AcadEntity

Il
(@)

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

2.12.2. Hiéu chinh m3u t6 clia viing t6 mau

Ta c6 thé diéu chinh goc va khoang cach ctia 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 hop 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

Str dung cac thudc tinh va phuong thirc sau dé hiéu chinh miu to:

PatternAngle X4c dinh goc ctia mau to.

PatternDouble Xéc dinh xem ving t6 mau do ngudi dung dinh nghia c6 phai
1a loai vung t6 nét do1 hay khong.

PatternName Xac dinh tén mau t6 (khéng thay d6i lToai'mau t6).

PatternScale X4c dinh ty 1& mau .

PatternSpace Xéc dinh khoang cach mau t6.do.ngudi dung dinh nghia.

SetPattern Thiét 1ap tén'mau t6 vadoai'mauto.

Thay d6i khoang cach mau to

Vi du sau tao vung t6 mau, sau d6 cong thém 2 vao gia tri khoang cach mau t6 hién
hanh.

Sub Ch4 ChangeHatchPatternSpace()
Dim hatchObj As AcadHatch
Dim patternName As| String
Dim PatternType.As Long
Dim.bAssociativity As Boolean
’ Pinh nghia‘vung té miu
patternName = "ANSI31"
PatternType = 0
bAssociativity = True
! Tao dbdi tuong vung td miu céd lién két
Seti hatchObj = ThisDrawing.ModelSpace.
AddHatch (PatternType, patternName, bAssociativity)
’ Tao dudng bién ngoadi 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 cé&ch miu t6 clia vung té mau
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hatchObj.patternSpace = hatchObj.patternSpace + 2
hatchObj.Evaluate
ThisDrawing.Regen True

End Sub

3. S 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 dudong. 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 16p va dbi tugng trén 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 dugce thyc hién trén mdt 16p nao do. Bo cod thé 1a l6p mac dinh
hodc mdt 16p tu tao ra va duge dat tén. Mdi 16p déu cé mét mau va kicududng
tuong ung. Chang han, ta c6 thé tao ra mot 16p ma tréndé-chi v& cac duong tryc va
gan cho n6 mau xanh voi kiéu dudng 14 CENTER. Tlep do, ctir khi nao mudn vé céac
duong truc ta chi can chuyén sang 16p d6 va bit dau vé. Khong nhét thiét 1a phai
thiét 1ap kiéu duong va mau sac mdi khi mubn v& mét duong tryc. Va ta ciing c6 thé
tat 16p duong truc néu khong mudn hién thi hodc in cac ddi trgng nay. Str dung 16p
14 mot trong nhiing wu diém 16n khi vé bang AutoCAD. thay vi voi gidy bit thong
thuong.

Tatca caclép—

Trong khong gian in; hodc khi 1am viéc trong khung nhin néi, ta c6 thé thiét 1ap tinh
nhin thay cho ¢4e.lop 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 c6 thé 1ap mot ban vé mau véi cac 16p, kiéu dudng va mau sic
da duoc gan tur trudc.

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 tdp 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 céac dbi twong ¢ v nghia chung nao do
(ching han nhu 16p cac buc tuong hodc 16p kich thude) va gan mau va kiéu duong
cho nhimg 16p nay. Khi sip xép so do 16p, can chon tén 16p thatthan trong.

Khi ta bat ddu mot ban v& mdi, AutoCAD sé tao ra'mdt lop‘dde biét ¢o tén 1a 0. Lop
0 nay dugc mdc dinh gén cho mau s6 7 (mau trang hodc mau den tuy thudc vao gia
tri mau nén) va vai kiéu duong continvous (lién tuc). Ta khong thé xod 1op 0 nay.

Ta c6 thé tao ra 16p méi va gan thude-tinh mau sic efing nhu kiéu duong cho nhiing
16p nay. Mdi mot 16p 1a mot phantir cua tap déi tugng Layers. Ta dung phuong
thirc Add dé tao ra mot 16p méiva bo sung nd vao tap ddi tuong Layers.

Ta ciing c6 thé gan tén khi tién/hanh tao m&ilép. Dé doi tén cia mot 16p sau khi da
tao 1ap 16p do, ta dung thudc tinh Name: Tén'cia mot 16p co thé chura dén 31 ky tu
bao gdm céc chir cai, séwva cac ky hiéu dic biét nhu ky hiéu dong do la ($), ddu
gach ndi (-), gach déi () nhung khong ¢ dau cach.

Gan doi tugng cho mot I6p méi

Poan ma sau s€tao mot.duong tron va mot 16p madi. 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 ()
" Taosduong tron
Dim circleObj As AcadCircle
Dimwcenter (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 cé mau 1la "ByLayer" dé& cé thé tu déng
7 14y mau cta 16p khi dugc gan vao 1lép méi
circleObj.Color = acBylayer

! Tao 1l6p mdéi 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 hi€n hanh. Sau khi chon 16p hién hanh, ta
c6 thé tao cac ddi 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 duoc/vé trén caclop an. Néu mudn
khong bi vudng tam nhin khi 1am viéc chi tiét trén mdt.16p hodac mét sb 16p cu thé,
hodc néu khong mubn in mot s chi tiét nhat dinh, chéng han nhu duong chuan
hodc cac dudng tam, ta co thé tit hodc 1am dong-eung cac 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 c6 thélam dong ctmg 16p néu mudn 4n no di trong
mot thoi gian dai.

Ta chi c6 thé in cac 16p dang hlen thi. Trén hau hét cac may vé (may in), ta co thé
gan cac but v& khac nhau cho 'mdi mot maustrong ban v&. Doi v6i may v& chi co
mot bt thi AutoCAD s& tam ditng dé thay ddi but vé trong qua trinh in.

3.1.5. Bat va Tat'Lép

Céc l6p da tat's van-duoc tai tao lai cung v6i ban vé nhung lai khong duoc hién thi
hay in ra.“Ta nén.tit cac 16p di thay vi 1am dong cung ching néu ta thuong xuyén
chuyén-doi giira cac 16p'co nhinvthdy va 16p an. Bang cach tit cic 16p, ta tranh phai
tai tdo laiban v& mdi khi 1am tan 16p. Khi bat mot 16p da duogc tit, AutoCAD s& vé
lai cac ddituong 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
’ Gan duong tron vao 1ldép "ABC"
circleObj.Layer = "ABC"
circleObj.Update
' T4t 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 cling cac 16p dé tang tdc 'dd hién thi nhitng thay ddi, cai thién
qua trinh lya chon dbi twong va giam thoi gian tai tao cho nhitng ban vé& phirc tap.
AutoCAD khong hién thi, in hay taitao cac ddi tugng 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 clng hay lam tan mot 16p bi déng clng, ta s dung thugc tinh Freeze.
Pé 1am dong climg mot 16p; ta gaii gia tri True va dé 1am tan mot 16p, ta gan gia tri
False cho thudc tinh nay.

Lam dong cirng mot Iop
Trong vi du sau, ta'tao mot 16p méi co tén “ABC” va sau do 1am dong ctimg 16p do.

Sub Ch4, LayerFreeze ()
! "Tao 16p "ABC"
Dim layerObj As AcadLayer
Set layerObj = ThisDrawing.Layers.Add ("ABC")
’ "Péng cltng 1dp "ABC"
layerObj.Freeze = True
End Sub

3.1.7. Khoa va Mé khoa Lép

Bién phéap khod 16p rat hitu ich khi ta mu6n hiéu 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 di 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 c6 thé nhap tén mau hoic nhap chi
s0 mau ACI (ACI — AutoCAD Color Index). Tén mau ti€u chuan chi ¢o6 cho: céc
mau tir s6 1 dén so 7.

AutoCAD mic dinh gan mau sb 7 (tring hay den phy-thude vao sau nén) cho cac
16p méi tao lap. Ta c6 thé gdn mdt mau khac véi mau ctia 16p cho mdt doi tuong.

Dé gan mau cho mét 16p, ta sir dung thude tinh Color.

Ta c6 thé gan va doc gia tri mau nhu 13 cac chi s6 v6i gia tri ndm trong khoang tir 0
dén 256. Cac hang s6 dugc gan cho bdy mau ti€u chuan va cac gia tri BYBLOCK,
BYLAYER.

Néu st dung hang acByBlock, AutoCAD s& v&.doi tugng madi bang mau mac dinh
(trang hay den tuy thudc vao.cau hinh) cho téi khi.ching dugc nhom lai thanh mét
khoi. Khi chén khoi nay vao ban vé, cac.doi tuong trong khoi s€ nhan gia tri hién
hanh cua thudc tinh Color.

Néu st dung acByLaver, dbi tuong.méi s& ldy mau cia 16p ma dbi twong dang
duoc veé lén.

3.1.9. Gan kiéu dudng cho I6p

Khi ta dinh.nghia cic 16p, kiéu dudng 1a mot trong nhimng cach thé hién thong tin
mot cach'truc quan.

Kiéu duong 13 swldp lai mau nét dat, diém, va khoang trong, dung dé phan biét muc
dich cua cac duong khac nhau.

Tén kiéu duong va dinh nghia s¢ mo ta trinh tu gach-chdm, chiéu dai twong dbi cta
dau gach-khoang trong va dac tinh cta doi twong van ban hodc hinh dang bat ky cé
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 Iép
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, ciing 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 ddi tugng nio 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 nhép tén cua mau hodc theo s6 ACI cta'mau do.
ACI ¢6 255 mau. Cac tén mau chuén chi c6 cho mau tir 1.dén 7.

Mautow l1déen?7

.
’
I

S6 mau Tén mau

1 bo

2 Vang

3 Xanh la.cay

4 Xanh lam

5 Xanh nuéc bién
6 Hong'xam

7 Den/Trang

Cac mau tir 8'dén 255 can duoc gan su dung s6 hoic chon trong hop thoai mau.
Mic dinhamau (7).Ja den hodc trang, phu thudc vao mau nén.
3.2.2. Thiét 1ap mau hién hanh

Ta c6 thé gan mau cho cac 16p hoac céac 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 maéi nhan mau cua 16p chira doi tuong. Néu chon
BYBLOCK, d0i tugng mai duge v& voi mau mac dinh cho dén khi dugec nhom trong
mot khoi. Cac doi tuong trong khoi s€ ké thira thong so mau hién tai.

Dé thiét 1ap lai mau hién tai ctia dbi tugng hodc 16p, st dung thudc tinh Color.
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3.3. Lam viéc vé&i kieu dwong

Kiéu duong 1a su 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 > ——>
m insulation
— — ————— — — center
] s
- phantom

Pé st dung mot kiéu duong, can phai nap kiéu duong d6 vao trong ban v&. Dinh
nghia cua kiéu dudng phai ton tai trong tép thu vién .LIN trudc khi nap vae ban ve.
bé nap kiéu duong vao ban ve, st dung phuong thue Load.

Nap kiéu dudng vao AutoCAD

Vi du sau nap kiéu duong “CENTER” tir tép acad.lin. Néu kiéu dudng di ton tai
hodc t&p khong co6, s& c6 thong bao cho nguoi.dung.

Sub Ch4 LoadLinetype ()
On Error GoTo ERRORHANDLER
Dim linetypeName As String
linetypeName = "CENTER"

’ Nap kiéu dudng "CENTER" tu _tép. acad.lin
ThisDrawing.Linetypes.Load linetypeName, "acad.lin"
Exit Sub

ERRORHANDLER:
MsgBox Err.Description

End Sub

CHU Y Khong nén nham lan giita kiu dudng dugc ding trong AutoCAD vdi cac kiéu
dudng dudc cung cap trong may-ve. Hai loai dudng gach ngang cho két qua tuong tu. Tuy
nhién khong nén s dung ca:hai loai cing mot Idc, bédi vi cd thé khong du doan dugc két
qua.

3.3.1. Kiéu dudng hién hanh

Pé dung kiéu duong vé trong 16p hién hanh, can kich hoat no. Tat ca cac ddi tugng
mai dugc tao s€ dugce vE st 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.

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



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 c6 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 ddi 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 hoéc kiéu
dudng thudc tham chiéu ngoai.

3.3.3. X6a kiéu dudng

Ta c6 thé x6a kiéu duong bit ky luc nao trong khi ¥8; tuy nhién khéng thé xoa kiéu
dudong BYLAYER, BYBLOCK, CONTINUOUS, Kiéu duong hién hanh va kiéu duong
thuoc tham chiéu ngoai. Ngoai ra, kiéu durong tham chiéu trong dinh nghia khoi
cling khong thé x6a duoc, ngay ca khi khéng'co ddi trgng truc quan nao sir dung
kiéu duong do.

Dé x6a kiéu dudng, ta sir dung phwong thire Delete.

3.3.4. Thay ddi phan mé ta ki€u dudng

Mbi kiéu duong déu c6.thé.co thém phin mé ta di cing. Phian mo ta dua ra giai
thich vé kiéu duong d6 duéi dang’ky. tw ASCIL. Ta c6 thé gan hodc thay d6i phan
chu thich cua kiéw.dudng sir dung thudc tinh Description.

Phan mo ta kiéu'duwong c6 thé chira dén 47 ky tu. Phin mé ta c6 thé 1a mot 1oi chi
thich hoac'cde. ddu’gach ‘dudi, ddu chdm, gach ngang va khoang tring dé thé hién
mot céch so lwge miu cua kiéu duong. Vi du:

ThisDrawing.ActivelLinetype.Description = "Exterior Wall"

3.3.5. Xac dinh ty 1é cho kiéu dudng

Ta co the thiét 1ap ty 18 kiéu duong cho cac dbi twong. Ty 1& cang nho thi cang
nhiéu miu 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 vé. Ta co thé thay doi
ty 16 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, sir dung thudc tinh LinetypeScale.

Bién hé théng cELTSCALE thiét 1ap ty 18 cho cac d6i twong méi tao. Con bién
LTSCALE thay doi toan bd ty 1¢ kiéu duong cua tat ca cac dbi tugng di c6 ciing nhu
nhimg dbi twong moi. Dé thay ddi gia tri cia bién hé théng trong AutoCAD
ActiveX Automation, dung phuong thirc SetVariable.

Thay doi ty Ié ki€éu 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 gian mdéihinh

center (0) = 2
center(l) = 2
center(2) = 0
radius = 4

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

’ Gan ty 1lé& kiéu dudng cho duidong troén thanh 0.5
circleObj.LinetypeScale =.0.5
circleObj.Update

End Sub

3.4. Gan Lép, Mau vaKiéu dwong cho DPéi twong

Sau khi da‘dugc dinh.nghia;l6p, mau va kiéu duong co thé duoc gan cho cac dbi
tuong trong ban vé. Ta ¢6 thé nhom nhitng thanh phan co lién quan trong ban vé
vao trong mot 16p: Ta ciing c¢6 thé diéu chinh tit mo 16p, mau, kiéu duong va xac
dinh xem dditugng trong 16p c6 duge hiéu chinh hay khong. Ta c6 thé chuyén dbi
tugng tir 16pmay.sang 16p khac va thay doi tén cia 16p.

S6 lugng 16p trong ban ve va 5O luong d6i tuong trong mot 16p la khong gioi han.
Ta co thé gan'tén timg 19p 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 nhimng 16p khac nhau v61 mau
sic va kiéu duong khac nhau. Ta cling c6 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 twong 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 trong 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 d6i 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.Add("ABC")

’ Gan duodong tron va 1ldép "ABC!
circleObj.Layer = "ABC"
circleObj.Update

End Sub

3.4.2. Thay ddi mau déi tudng

Ta c6 thé gan mau cho ting'doi tuwong trong ban vé. Mdi mau dugc dinh nghia bang
sO ACI, la mot so tr 1.dén 255. Cac/mau chuan duoc danh so tr 1 dén 7, la cac
Inﬁu:acRed,acYellow,acGreen,acCyan,acBlue,acMagenta,andacWhite

Thiét 1ap mau cho'tirng dbi twong s&.ghi dé 1én gid tri mau cua 16p chira ddi tuong.

Néu mubn gitr déi tuong trén mét16p nao d6 nhung lai khong mudn giir lai mau ciia
16p do, ta cé thé thay doi mau ctia doi tugng. Pé thay d61 mau, ta st dung thudc tinh
Color cua do1 tugng do.

Thay ddi. mau cia doi tugng
Vi du sau tao mét duong tron, sau d6 chuyén thanh mau do.

Sub Ch4, ColorCircle ()
'/ 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)
radius = 1
Set circleObj = ThisDrawing.ModelSpace.
AddCircle (center, radius)

Il
o

' Thay db6i mau cia 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, doi 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 tuong 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 déu ciia né.

B 1B
"\
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Mic dinh, d6i tuong sé ké thira kiéu dudng cua 16p chtra’ddi tugng. St dung thudc
tinh Linetype cua doi tuong dé thay doi kiéu duong cua chinh doi tugng do. Thudc
tinh Linetype lay tén cua kiéu duong lam tham s6.dau vao cho kiéu dudng cia doi
tuong.

Thay ddi ki€u dudng cho doi tugng

Vi du sau tao mot dudng tron. Sau d6 ¢d ging nhap kleu duong “CENTER” tur t€p
acad.lin. Néu kiéu duong nay da c6 hode tép khong ton tai, s& c6 xuét hién thong
bao. Cubi cung dudng tron s& duoe'gan kiéu duong 14 “CENTER”.

Sub Ch4 ChangeCircleLinetype ()
On Error Resume ‘Next

' 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 = Thisbrawing.ModelSpace. _
AddCircle(center, radius)

Dim/linetypeName As String

linetypeName = "CENTER"

’ Nap_ kiéu dudng "CENTER" tiu tép acad.lin
ThisDrawing.Linetypes.Load linetypeName, "acad.lin"
If Exr.Description <> "" Then MsgBox Err.Description

’ Gan kiéu dudng "CENTER" cho dudng tron
circleObj.Linetype = "CENTER"
circleObj.

End Sub

CHU Y Trudc khi gan kiéu dudng cho déi tugng, ki€u dudng can phai dugc tai vao ban
v& hién tai. P& tai kiéu dudng vao ban v&, ta sir dung phuang thirc Load.
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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 de 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 v&.

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 van 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 nhép van ban,
AutoCAD s€ st dung kiéu chir hién hanh, véi cac thiét 1dp vé phdng chir, ¢d, goc,

hudng, va cac dic diém khac cua chit. Kiéu chit diéu chinh nhitng thuée tinh nhur
trong bang dudi day:

Thudc tinh ki€u vin ban

Thudc tinh Mac dinh Mo ta

Name STANDARD Tén c6 thé chira.31.ky tu

Font File txt.shx Tép chira font

Big Font File none Tép-dinh nghia hinh dac biét dung cho b6 ky tu
khong phai dang ASCII, nhu Kanji chdng han.

Height 0 Chiéu cao ky tu

Width 1 Co hoac dan ky tu

Obligue angle 0 Goéc nghiéng cua ky tu

Text generation.flag No, No Chi IUi, chi Ion ngugc hodc ca hai

Ta c6 thé st dung hodc hiéu chinh kiéu mic dinh hodc ¢ thé tao va nap mot kiéu
chir mgic 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 méi ké thira chiéu cao, hé sb bé rong, gbc 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& ting 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 doi. Sir dung nhiing thudc tinh sau dé hi¢u chinh déi twong TextStyle:

FontFile Xac dinh tén tép gan v4i phong chit nao d6 (kiéu chir).

BigFontFile Tép dinh nghia hinh dang dac biét cua 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 ngugc hoic ca hai.

Néu thay doi phong chit hodc hudng ciia mot kiéu chi, tat ca cde vin ban st dung
kiéu d6 ciing s& thay d6i phong chir hodc huéng. Thay-ddi chicu cao chir, hé sb bé
rong, va do nghiéng sé khong thay d6i nhiing van ban da.c6 nhung sé thay doi
nhing dbi twong vin ban duoc tao sau ndy

CHU Y Can phai goi phudng thiic Regen hoac Update dé thdy dugc nhiing thay déi clia
céc thudc tinh ké trén.

4.1.2. Gan phong chir

Phong chit dinh nghia hinh dang cua tung ky tw tao nén bd ky tu d6. Mot phong chir
c6 thé str dung cho mot‘hay nhiéu.kiéu chir. Néu ta c6 mot phong chir chuan, ta c6
thé tao ra nhiéu kiéu chir khic nhaw st dung cuing mot phong chir chuan dé s dung
cho nhiing mue dich’khac nhau. Vi du sau minh hoa cung mét phong chir duoc st
dung trong nhiéu kiéu chir khacnhau (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 nhdp vao thudc tinh FontFile 1a tén t¢p chira phong SHX da duoc
AutoCAD bién dich.

Thiét 1ap phong chir

Vi du sau lay cac thiét 1ap vé phong chir cia ki€u van ban hién hanh, sau d6 thay
doi kiéu phong chir (tén phong) thanh “.VnArial”. St dung phuong thue 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

' LAy céc thiét 14p hién hanh && nhap céac
gid tri mdc dinh cho phuong thtc SetFont
ThisDrawing.ActiveTextStyle.GetFont typeFace,

Bold, Italic, charSet, PitchandFamily

4

4

Thay ddi kiéu phéng chit
typeFace = ".VnArial"
ThisDrawing.ActiveTextStyle.SetFont typeFace,
Bold, Italic, charSet,  PitchandFamily
ThisDrawing.Regen acActiveViewport
End Sub

4.1.3. St dung phong chir TrueType

Phong chir TrueType® luén luon hién thi duge to dic' trong ban v¢, tuy nhién, khi
in thi chinh bién hé théng TEXTFLLL‘m&i didu khién qua trinh t6 dic cho cac ky tu.
Mic dinh, bién TEXTFILL c6 gia'tri 1a 1, nghia 1a céc ky tu s€ dugc t6 dac khi in.
Khi xuat banv& sang dinh dang PostScript® sir dung phuong thirc Export va in ra
thiét bi in PostCript, phong chit.sé duoc in gidng nhu trong thiét ké.

Dé nang cao toc do va hiéu qua cua phong chtr dang TrueType trong phién ban
AutoCAD nay, h¢ diéu hanh Windows v& truc tiép mot sb vin ban TrueType. Tuy
nhién, do mot s6 han ché trong Windows, AutoCAD phai v& phong TrueType dugc
bién d6i theo mot vai cach khac nhau, chéng han nhu: van ban dédi xung, chit nguoc,
chit Iui, nghiéng, chit c6 ty 1& bé rong khac 1, hodc hudng khong dong phing véi
man hinh hién thi. Quy tic chung 1a phong chit TrueType khi nhin trong AutoCAD
giéng nhtr khi nhin trong cic chuong trinh xir Iy van ban thi do Windows v&, con lai
1a do AutoCAD tu v&. Nhing phong chit d3 duoc bién ddi khi hién thi s& hoi ddm
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. Sir dung phong chir Unicode va Big Font

AutoCAD hién tai d3 hd tro bang ma Unicode chuén. Mot bd phong chir Unicode
c6 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 nghin ky tu khong
phai ASCIL. Bé xir Iy cac van ban nhu vay, AutoCAD hd trg tép dinh nghia hinh
dang phong dic biét goi 14 tép Big Font. Ta c6 thé thiét 1ap kiéu chit sir dung ca tép
phong binh thuong va tép Big Font.

Vi du vé phong chir chudn dugc cung cip cung AutoCAD, xem phy luc E,
“Standard Libraries” trong tai liéu “AutoCAD Command Reference”. AutoCAD
con hd trg nhiéu cach thay mot phong chit cho/caciphong khac hodc dé thiét lap
phong mic dinh, xin xem thém phan “Thay thé phong chi” trang 152.

Dé thiét 1ap phong chir thudng, sir dung thudc tinh FontFile, €on dbi voi Big Fonts,
ta st dung thudc tinh BigFontFile.

Thay doi tép phong chir

Vi duy sau sé& thay doi thudctinh*FontFile va BigRontFile. Can phai thay doi duong
dan trong vi du nay cho phuhop vdi h¢ thong hién tai.

Sub Ch4 ChangeFontFiles ()
ThisDrawing<ActiveTextStyle.BigFontFile = _
"Cl: /AutoCAD/Fonts/bigfont.shx"
ThisDrawing.ActiveTextStyle.fontFile =
"Cs:/AutoCAD/Fonts/italic.shx"
End Sub

CHU'Y Tén tép dai cd chira dau phay khong dugc chap nhan lam tén tép chira phong chi.

4.1.5. Thiét lap chiéu cao chir

Chiéu cao chirxae 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 sir dung phong chit TrueType.

Vé6i phong chit TrueType, gia tri xac dinh chiéu cao chit co thé khong thé hién
chinh xac 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 tvong 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.
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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 d6i tuong Text

textString = "Hello, World."
insertionPoint (0) = 3
insertionPoint (1) = 3
insertionPoint (2) = 0

height = 0.5
’ Tao dbi tuong Text trong khéng gidn.md hinh
Set textObj = ThisDrawing.ModelSpace.

AddText (textString, insertionPoint, height)

' Thay dbéi gid tri thudc tinhi,Height.thanh 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 gée hop véi phuong thang dung.
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Str dung thudc tinh ObliqueAngle dé thiét lap géc 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

’ Pinh nghia dbi 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, height)

’ Thay ddi gid tri thudc tinh ObliqueAngle
’ thanh 45 d&(0.707 radians)
textObj.0ObliqueAngle = 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 van ban cé hién thi 1ti.hoac 16n nguoc
hay khong.

Str dung thuoc tinh TextGenerationFlag dé thiét lap ché d6 phat sinh van ban. pé
hi¢n thi van ban viét 10, ta gan gid trj acTextFlagBagkward: D& hién thi van ban
viét nguoc, ta gan gia tri acTextFlagUpsideDown, Péhién'thi van ban vira viét Iui,
vira viét nguoc, ta cong ca hai hing s6.ndy lai v6i nhau, acTextFlagBackward +
acTextFlagUp51dedown,rOIganChOthuQCtHﬁlnay.

Hién thi vén ban Iui
Vi duy sau tao mot dong.van ban, sau' d6thiét 1ap dé hién thi viét 1ui, str dung thudc
tinh TextGenerationFlag.

Sub Ch4 ChangingTextGenerationkFlag ()
Dim textObj«As AcadText
Dim textString As String
DiminsertionPoint (0 To 2) As Double
Dim height As Double

' Tao dbi tuong Text

textString = "Hello, World."
insertionPoint (0) = 3
insertionPoint (1) = 3

insertionPoint (2) 0
height = 0.5
Set textObj = ThisDrawing.ModelSpace.

AddText (textString, insertionPoint, hezght)

’ 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 co6 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 str dung ddi tuong 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 mot ddi tuong riéng biét. St
dung phuong thitc AddText dé tao doi tugng van ban don. Phuong thic nay can
phai nhap 3 gia tri: chuoi van ban, diem chen va chi¢u cao-chir.

Chudi van ban 1a phﬁn van ban s& dugc thuc su hibn 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 cia diém-s&.chén vin ban trong ban vé. Chiéu cao
chir 12 mot s6 duong thé hién'chiéu cao.ctia k¥ tu in hoa. Chiéu cao chir dugc tinh
theo don vi hién hanh.

Tao van ban mét dong
Vi du sau s€ tao van ban mgt dong trong khong gian mé hinh tai vi tri (2,2,0).

Sub Ch4 CreateText ()
Dim textObj As AcadText
Dim textString As String
Dim insertionPoint (0 To 2) As Double
Dim height As Double

4

Taowdbi 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

bPéi 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 chit, 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 chit 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 duogc 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) cta ddi tuong Text.

ScaleFactor Xac dinh hé sb ty 1€ cho van ban.

TextAlignmentPoint  Xac dinh diém canh hang cta vin ban.
TextGenerationFlag  Xac dinh ché do phat sinh van ban: Iui, 16n nguoe hodc ca hai.
TextString Xac dinh chudi van ban thuesy dugc hién thi.

Sau khi da thay Siéi cac thudc tinh, can/phai st dung phuong thirc Update dé hién
thi nhitng thay doi trong ban veé.

CHU Y Biét tit ca cic phudng thfe'va thudc tinh clia ddi tugng Text, xin xem thém tai
lieu AutoCAD ActiveX and VBA Reference.

4.2.3. Canh hang van ban don

Ta co thé canh déu van ban mot dong theo mot hodc hai phuong dung va ngang nhu
thé’ hién trong minh‘'hoa dudi day. Che do canh tréi 1a gi4 tri méc dinh. Dé thiét lap
ché d6 canh hang theo phuongingang 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
nhan biét rd. Sau khi thay doi ché dg canh 1€, mot hop thong bdo hién 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 d8i tuong Text

textString = "Hello, World."
insertionPoint (0) = 3
insertionPoint (1) = 3
insertionPoint (2) = 0

height = 0.5
' Tao dbi tuong text trong khéng gian mé hinh
Set textObj = ThisDrawing.ModelSpace. _
AddText (textString, insertionPoint, height)
' Tao diém trung véi diém canh hang vin ban,
' d& ta cé thé quan sat ré quad trinh thay ddi ché [d6 canh hang
Dim pointObj As AcadPoint
Dim alignmentPoint (0 To 2) As Double

alignmentPoint (0) = 3
alignmentPoint (1) = 3
alignmentPoint(2) = 0

Set pointObj = ThisDrawingsModelSpace.
AddPoint (alignmentPoint)
pointObj.Color = acRed

’ G&n kiéu diém thanh dang.chit thap
ThisDrawing.SetVariable "PDMODE", 2

’ Canh trai dbi tuong Text

textObj.Alignment = acAlignmentlLeft

ThisDrawing.Regen acActiveViewport

MsgBox "The Texts,object. is now aligned left"

’ Canh gitta, dbi tuong/ Text

textObj.Alignment =-acAlignmentCenter

’ Canh hang vin ban so»vdi diém (cédn cho

' ot&t ¢a ngoai £ru canh trai)

textObj.TextAlignmentPoint = alignmentPoint

ThisDrawing.Regen acActiveViewport

MsgBox "The Text “object is now centered"

. Canh phai d@bi 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
turong van ban. Ngoai ra, ta con co 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 tuong 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 Xo6a dbi tuong Text.

Mirror Lay dbi xtmg d6i twong Text.
Move Di chuyén dbi tuong Text.
Rotate Xoay dbi tuong Text.

4.3. Str dung Van ban nhiéu dong

Déi véi cac doan van ban dai va phtc tap, ta nén tao ddi tuong van ban nhidu 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 co thé duoc dinh dang
chi tiét dén timg tir hodc timg ky tu.

Dbi twong vin ban nhiéu dong bao gdm nhiéu dong vin ban hoic doan van-ban nam
tron trong mot bé rong da dinh trudc. Mac du co nhiéu dong nhung céc doan van
duoc tao trong mot 14n soan thao chi tao thanh mat ddi trong. béi tugng nay co thé
di chuyén, xoay, x6a, sao chép, liy d6i xtng, co gidn hoic thay doi ty 1¢.

Vin ban nhiéu dong cung cdp nhiéu lya chon trong qua-soan thao hon so véi vin
ban don. Vi du nhu ta c6 thé thiét 1ap dudng gach chan, phong, mau va chiéu cao
chit cho tung ky tu, tirng tir hoac cum'tir trong mot doan van.

4.3.1. Tao van ban nhiéu.dong

Ta c6 thé tao d6i twong van ban nhiéu dong (d6i.tuong Mtext) bang cach st dung
phuong thirc AddMtext, Phuong thire ndy. cén phai nhap vao ba tham s6: chubi ky
tu, diém chén trong ban v&va chiéu rong ctia hinh chit nhat bao van ban.

Chudi ky tu ladoanvan ban s& thue sir duoc hién thi. Ta ¢ thé nhap cac ky tu dic
biét, ma diéu khién va ky tw Unicode. Diém chén 1a mang gém 3 phén tir kiéu
double thé hién toa do toancuc 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.
Chiéu rong dugc do theo hé don vi hién hanh.

Sau khi da tae xong dbi 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 1ap dinh
dang cho timg ky tu. Ché d¢ canh hang diéu khién cach phan bd van ban tuong ddi
so voi hinh chit nhat bao.

y defaull mfexT 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

By defaull mfiexi prompfj
for the first and secong
corner of a rectanglyg
and place the text to fi
within the sides of thd
rectangle. The text may
flow beyond the top o

y defaulf mfexf prompfs
for the first and second
corner of o 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 dbéi tugng Mtext trong khéng gian mé 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 nhén cac thude tinh cua ki€u van ban hién hanh,
mic dinh 1a kiéu STANDARD. Ta c6 thé thay d6i dinh dang ban'dau bang cach thiét
lap dinh dang cho timg ky tw va gan cac thude. tinh cho dbi tuong Text. Ta ciing c¢6
thé chi ra dinh dang va cac ky tu dic biét strdung mot s6 phwong thic s& dugc trinh
bay dudi day.

Céc lya chon dinh dang, chiang han chir gach ¢han,wan ban dic biét', phong chit cé
thé dugc ap dung cho ting ky firhodc timg tir trong vin ban. Nhitng lwa chon chung
nhu kiéu vin ban, ché do canh hang, bé réng va goc xoay cé tic dong dén toan thé
ddi tuong Mtext. Ta co thé thay ddi cashai-loai dinh dang trén str dung cac thudc
tinh va phuong thirc cua dbi tuong Mtext.

' Vin ban dde biét — Stack text: 1 van ban hodc phéan sb hién thi dung sai hodc sé do nao do. Cén
phai nhép vao cac ky tw dae bi¢t trong doan van ban dé hién thi van ban dic “biét, bao gdm diu ),
(#)va (). Dau o thé hién phan'sb dang gach ngang. Déu (#) thé hién phan s6 dang gach chéo. Diu
(*) thé hién phan dung sai'(vin ban ndm trén 2 dong) hodc thé hién s6 mi. Hinh duéi ddy 1a minh
hoa cac.loai van 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 c¢6 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 dudi \LAUtoCAD\| 2000
\~ Chén dau trang Autodesk :U:fﬁgis; 2000
N . ~ Lo
khong bl Xuong 4+, cAD\~2000
dong
AR Chén dau gach Autodesk \\AutoCAD | Autodesk \AutoCAD
nguagc
N\ Chen dau. ngoac Autodesk Autodesk {AutoCAD}
méc 2000
\{AutoCAD\} 2000
\File name; Thay @di thanh Autodesk \Ftimes; Autodesk AutoCAD

phong. chir cd téen

o’ nhu d3  chi AutoCAD 2000

dinh

\Hvalue; Thay déi chiéu«cao Autodesk Autodesk
cht theo. gia trl \yy:AutocAD AutoCAD
dan vi vé

\Hvaluex; Thay chiéu cao Autodesk AutoCAD Autodesk AutoCAD
chlr gap x Ilan \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 tu 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 déi géc xién  \Q20;Autodesk Autodesk
\Wvalue; Thay 66! hé s bé \W2;Autodesk Autodesk
rong dé tao chir
rong
\A Thiét lap 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 doan vén ban bén trong
dau ngodc. Co thé long duogc dén 8 cap.

Ta ciing c6 thé nhap vao cac ky tu ASCII tuong duong véi.cac ky tu diéu khién
trong mot dong hoac mdt doan van dé chi.ra dinh dang hodc eac ky tu dac biét,
chang han nhu dung sai hoac ky tu kich«thudc.

Céc ky tu diéu khién sau st dung dé tao doan van bannhu trong minh hoa ¢ dudi.

{{\H1.5x; Big text} \A2; owver text\Al; /\A0; under text}

Big text Over te:'(t/under text

Sir dung cac ky tu diéu khién dé dinh dangvan ban
Vi du sau tao mot déi tuong Mtext'cdvan ban dugc dinh dang nhu ¢ minh hoa trén.

Sub Ch4 FormatMText ()
Dim mtextOb]j As AcadMText
Dim ‘insertPoint0 To 2) As Double
Dim width As Double
Dim textString As String

insertPoint(0) = 2

insertPoint (1) 2

insertPoint (2) = 0

width = 4

v Pinh"nghia cédc ky tyu ASCII lam ky tu diéu khién

Dim OB As Long ’ M& ngodc {

Dim CB As Long ’ bbébng ngodc}

Dim BS As Long " Gach ngugc \

Dim FS As Long " Gach xudi /

Dim SC As Long ’ Chém phdy ;

OB = Asc("{")

CB = Asc("}")

BS = Asc("\")

FS = Asc("/")

SC = Asc(";")

’ G&n chudi vin ban cédc 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(OB) + 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) + "AO0" + Chr(sSC) + "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 tat ca vin ban
bén trong dudng bao van ban chir khong phai chi tac dong dén mot tir hodc mot ky
tu riéng 1€ nao ca.

Thudc tinh StyleName thiét 1ap phong chit va cac dic tinh dinh dang mdc dinh
cho van ban mai. Khi tao doi tugng van ban, ta cé thé chon kiéu van ban ma minh
can dung trong danh sach cac kiéu van ban hién co.

Khi thay doi kiéu vin ban cua ddi twong Mtext co str dung-dinh dang riéng cho mot
phén nao d6 cua doan van ban thi kiéu van ban mdi‘sé duoc ap.cho toan bd ddi
tuong, va do d6 dinh dang riéng cua mét s6 ky t ndo d6 co thé s& khong duge giir
nguyén. Vi du nhu khi ta thay dbi kiéu phong tir TrueType sang kiéu SHX hodc mot
kiéu phong TrueType khac thi phong chit méi dé sé duoc gan cho toan by d6i tuong
van ban va cac dinh dang riéng cua céc Ky tu sé€ bi thay thé.

Ché d6 canh 1& diéu khién sy sip xép'cua vin ban dya'trén mot diém canh 18 nao
d6. Poan vin ban s& dugc canh déu dwa trén bién trai va phai cia duong bao, con
cac dong van ban s€ dugc canh gilra; trén hodc canh dudi dya trén dudng bién trén
va dudi cia duong bao van ban. Puong bién trénva dudi dugc xac dinh dya trén
dudng thing trén va dudi cia'ddi twongwin ban nhidu dong. AutoCAD cung cap
cho nguoi dung 9 thiét 1ap.vé ché dd 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), Du¢i‘Gita(BC), Dudi Phai (BR).
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St 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.va ky tu dac biét trong chubi

vin ban dé hién thi cac ky hiéu. (Tat ca cac ky tw khéng ¢o 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 ehudiky tuy Unicode sau:

Ky tu Unicode

Ky tu Unicode Mo ta

\U+00B0 Ky hiéu do

\U+00B1 Ky hiéu dung sai ddu cong/trir
\U+2205 Ky hi€u ghi kich thudc duong kinh

Ngoai cach surdung cac ky tu 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 hiéuphan tram(%%)de¢ bat dau chuoi dicu khién.

Mz dicw khién kiéu nay tuong thich v6i vin ban AutoCAD chuin va phong
PostSecript:

$snnn hién thi ky tu s6 nnn.

Trong VB hoic 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 chit nio 6 trong ban
\(

Phéng chir sir dung cho cic vin ban trong ban vé duoe xac dinh dya trén kiéu vin
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 dung/mdt.sé phong-chit ndo do, hodc khi
mudn chuyén cac phong chit da s dung thanh ¢éc phong chir-khac, ta ¢ thé sur
dung cac b soan thdo van ban dé tao bang.anh xa phong.

Ta c6 thé sir dung bang 4nh xa phong khi muén'¢hi sir dung mot bo phong tiéu
chuén, hodc dé tao su thuan tién khi in. Vi du nhu khirchia s& ban v& véi cac nha tu
van, ta s& sit dung bang anh.xaphdng dé xac/dinh nhitng phong chit ma AutoCAD
s& thay thé khi c6 nhimg doan vin ban tao ¥6i phdng chit khac. Twong tu, khi mudn
soan thao ban v& sir dung bd phong hién.thi.nhanh SHX va sau d6 chuyén nguoc lai
thanh cac phong chir khde dé in 4n thi ta phai thiét 1ap bang anh xa phong chir dé
chuyén timg phong chi'SHX thanh mét phéng chir tuong duwong khac.

Béng 4nh xa phong chit 1a mottép van 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 hoic thur muc), tiép'sau do’la dau chim phay (;) va tén phong chir thay thé. Tén
phong chir thay thé phai bao gom ca phan mo rong, chang han nhu . #f.

Lay vi.du, ta co thé sir dung muc sau trong bang anh xa phong dé chi ra rang phong
TrueType times.ttfs€ 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 khéac 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 4nh 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 St dung phong Str dung Nhac ngudi
FONTMAP dinh nghia trong  FONTALT dung nhap
kiéu van ban phong méi
PFB St dung gid tri  Su dung Nhac nguoi
FONTMAP FONTALT dung nhap
phong méi

4.6. Kiém tra chinh ta

Trong sudt qua trinh kiémitra chinh t4,"AutoCAD so sanh tir trong ban v& vai tir
trong tir dién chinh hién hanh. Bt ky. tir nao nguoi dung thém vao déu duoc luu vao
trong tir dién tiiy bién hién hanh trong lic kiém tra chinh ta. Vi du, ta c6 thé thém
vao mot s tén-thuong dung dé AutoCAD khéng con xem d6 1a nhimng tir bi sai
chinh t4 nfra,

Pé kiém tra chinh ta véi mot ngdn ngir khéc, ta phai thay doi sang mot bo tir dién
chinh.khéc.

AutoCAD ActiveX Automation khong hd tro cac phuong thirc dé thuc hién kiém
tra.chinh ta. Tuynhién, ta van c6 thé gan tén cua tir dién chinh thong qua thudc tinh
MainDictionary hodc tén tir dién tuy bién thong qua thudc tinh CustomDictionary
c6 trong @i tirong 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 thuéc:
angular— ‘—horizontal

| 200 |
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aligned
T & . .
// ,\?G_QO /___ — 419 diameter
T T /
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\
kY

Y ¢
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continued

Ta c6 thé v& kich thudc cho timg dudng thang, nhic¢u duong thang mot lic, duong
cong, duong tron va cac doan cua duong da tuyén hodc ciing co thé xac dinh cac
kich thuéc don 1€.

100
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100 —
so——(+}
50——{{}
ot
T |
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Kich thuge theo kiéu toa do

AuitoCAD.v& kichthudc trén 16p hién hanh. Mi kich thuée déu thudc mot kiéu
kich thudc nhéat.dinh,.c6 thé 1a mdc dinh hodc tuy chon. Kiéu kich thudc xéc dinh
cac dac tinh'nhuw.mau, ki€u chit, va ty 1¢ kiéu duong, nhung lai khéng duoc ho tro
thong s6 vé&do day. Cac ho duong kich thudc cho phép tao nhiing kicu kich thude

" Trong kich thudc do theo canh, duong 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 d&' cho phép chinh stra chi
ti€t chi cho mot kich thudc cu thé.

1.1. Thanh phan ctia mét kich thwéc

Phén nay dinh nghia so lugc vé cac thanh phan ciia mot 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 rong eua-mot kich
thude. D6i véi kich thude do goc, duong kich thirge 1a mot cung, tron=Duong dong
1a mot dudng ndi tir diém duoc do dén duong kich thudc. Pau mii tén, con goi 1a
ky hi¢u diém két thic hay diém két thic, dugc thém vao hai dau cta duong kich
thuge. Chit kich thude 1a mot chudi ky«tu thuong biéu thi sé do thuc. Chudi ky tu
ciing ¢ thé bao gdm tién tb, hau td va sai s6. Puong dan'la duong thang din tir
dong cha thich dén ddi twong duoc chi thich. Dau thm 1a mot dau cong nho chi tim
ctia mot dudng tron hay cung tron. Puong tam/1a.cde’duong nét dat xac dinh tam
cua mot duong tron hay dudong-cung.

budng

tam

1.2. Dinh'nghia bién hé théng kich thwéc

Bién'hé thong kich thudc diéu kién su hién thi cta kich thudc. Bién hé thong kich
thué¢ gdbm ¢o: DIMAUNIT, DIMUPT, DIMTOFL, DIMFIT, DIMTIH, DIMTOH,
DIMJUST,-va DIMTAD. Ta c6 thé gan cac bién nay bang cach st dung phuong thirc
SetVariable. Vi du, doan ma sau gan bién hé théng DIMAUNIT (dang don vi cho
kich thuéc 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 c6 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 voi viée thay doi bien hé¢ thong
vé duong kich thude ma khong lam thay doi ki€u kich thudce 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 Sﬁnh trong thude
tinh ActiveTextStyle. Chir kich thude nhi€u dong cling str dung ki€u chir 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 dAu miiitén chitoi mot ddi tuong
trong ban v&. Thong thuong, chirc ning ciia mot duong dan 1a'ndi phan cha thich
v6i ddi twong. Cha thich trong truong hop nay'la moét doan van ban, khéi hoic
khung diéu chinh ddi tugng. Cac duong din.ndy khac véi loai. duong dan don gian
do AutoCAD tu dong tao ra cho cac kich thudc ban kinh; duwong kinh hay kich
thudc theo canh von c6 chudi ky tw khong dat gitra cac duong dong.

dudng dan- eader

Cac ddi twong.dudng dan duogc 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 6*'mot noi khac'trong ban vé& va gan thém duong dan vao hoic ta c¢6 thé tao
mot chit thich.méi. Ta cling c6 thé tao mot dudng ddn ma khong can co chi thich.

1.5.\Khai niém vé kich thwérc lién két

Kich thudetién két 1a kich thuéc ma trong do tit ca cac duong thiang, dau miii tén,
cung tron va chir kich thudc déu duoc v& nhu mot ddi tugng kich thudc don nhét.
Bién hé thong p1Maso didu khién tinh lién két va mic dinh 14 gia tri on (bat). Néu
bién pIMASO b gia tri 1 off (it), duong kich thudc, duong dong, dau miii 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 trong don nhét.

Dé gan hodc Iy bién hé thong, sir dung phuong thirc SetVariable va GetVariable.
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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 co 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 c6 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
thudce kiéu do theo canh co duong kich thude song song gbc cua duong dong. Cac
kich thudéc do nghiéng c6 duong kich thudc nam nghiéng mdt gde so vdi goc cua
duong dong.

Pé tao mot kich thudc dang duong, st dung cac 1énh AddDimAligned,
AddDimRotated hoac AddDim3PointAligned. Sau khi da tao xong céac kich thudc
do thang, ta c6 thé diéu chinh chudi ky tu, goc ciia chudi ky tu hodc goc cua dudng
kich thudc. Hinh vé& sau hién thi rd gbc ciia duong dong ciing nhuwr.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.
Céac 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 d§ so voi phuong ngang va ¢ bén ngoai duong tron hay cung tron,
AutoCAD v€ mot duong méde. Puong moc 1a mdt dudong c6 mili tén dat bén canh
chudi ky tu kich thude, nhu duge minh hoa dudi day:

RO.A7

RO 2\\,
e w

2 e @/
{ I } t } i’/ }
/ NG §l / <

|'.

Vi
Pé tao kich thudc dang tia, su dung phuong thire” AddDimRadial hoac
AddDimDiametric. Cac phuong thitc nay can phai nhap.vao cac gia tri: toa do tdm
duong tron hodc cung tron, toa do vi tri gan.duong dan va dg dai ciia dudong dan.

Céc phuong thirc nay str dung tham.sd LeaderLength lam khoang cach tir diém gin
dudng dan dén diém ma kich thudc 8¢ tao mot duong moc nam ngang chi dén dong
chu thich (hoac dung lai néu khong ¢an vé dudng moc).

Tao mot kich thudc dang tia
Vi du sau tao duong kich thude dang tia trong khong gian mo hinh.

Sub Ch5 CreateRadialDimension ()
Dim dimObj As AcadbimRadial
Dim center (0 To 2) As Double
DimechordPoint (0 To. 2) As Double
Dim leaderlien As Integer

" “Pinh nghia kich thudc
center(0)

center (1) =
centeri(2)

chordPoint
chordPoint
chordPoint
leaderLen

Il
(€]

0
0
0
)
)
)
5

[N |
N~ O

’ Tao kich thudéc dang tia trong khéng gian mdé 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 qué trinh tao kich thudc.
Sau khi kich thudc da dugc thiét 1ap xong I[an 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 giira hai dudng thang hoic gitra 3 diém. Vi dy, ta
c6 thé st dung ching dé do goc gitra hai duong ban kinh cua mot duong tron.
Puong kich thudc 1a mdt cung tron.

Be tao kich thude do goc, sir dung phuong thirc AddDimAngular. Phuong thirc nay
can nhap 3 gia tri sau: dinh cua goc, goc ctia ¢ae.dudng dong, vavi tri ciia chudi ky
tu. Dinh cua goc la tam cua duong tron hay duong cong, hodc giao diém cua hai
duong thang dugc do. Goc ciia duong dong 1a'diém ma hai duong dong di qua.

Dinh cua goc co the trung voi mot trong nhimg diém gdc. 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 thude.dang goc trong khong gian moé hinh

Sub Ch5 CreateAngularDimension()
Dim dimObj As AcadDimAngular
Dim angVert (0 To 2)" As Double
Dim FirstPoint (0 To 2) As Double
Dim ‘SecondPoint40 To 2) As Double
Dim TextPoint (0 ' To 2) As Double

"“Pinh nghia duong kich thudc
angVexrt (0) =0

angVexrty(1l)
angVert (2)
FirstPoint (
FirstPoint (
FipstPoint (
SecondPoint
SecondPoint
SecondPoint
TextPoint (0)
TextPoint (1)
TextPoint (2) =

|
ul

0)
1)
2)
(0
(1
(2

| ~ — —
w

o U1 Ww |l

' Tao duong kich thudc do gdéc trong khdng gian md 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 thuéce dang toa do bao g(‘A)m mot toa do X hodc Y .va mot duong dan. Kich
thude dang toa do theo truc X do khoang cach tir mot d6ituong'dén diém mdbc theo
truc X. Kich thudc dang toa d theo truc Y do/khedang cach do theo voi truc Y.
AutoCAD sir dung gbc ciia UCS hién hanh dé x4c dinh cde-toa do dugc do va st
dung gia tri toa do tuy¢t ddi.

Chudi ky tu duoc canh thing v6i toa d6 duong dan bat ké hudng cua chudi ky tur
nay duogc quy dinh thé nao trong ki€u kich.thudc hién hanh. Ta c6 thé chap nhén ky
tu mac dinh hoac c6 thé di€u chinh sau.

Dé tao mot kich thude dang toa dg, 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 dan.(B) va tham bién kiéu “Boolean” xac dinh kich thudc 1a
kich thudc theo truc X hay Y. Néu chon TRUE cho “Boolean”, phuong thirc s& tao
mét kich thude theo truc X, néu chon FALSE thi s& tao mét kich thudce theo truc Y.

Tao mot kich thu'éc dang toa do

Sub Ch5 CreatingOrdinateDimension ()
Dim . dimObj As AcadDimOrdinate
Dim 'definingPoint (0 To 2) As Double
Dim leaderEndPoint (0 To 2) As Double
Dim useXAxis As Long
’ Pinh 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 mdé 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 d6 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 thude 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 Xac dinh goc nghiéng ctia chudi ky tu kich thudc

Measurement Xac dinh s do thue cua kich thudce

Bén canh d6, mot sé d6i tugng kich thude nhat dinh co nhting thudc tinh khic 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 dditurong kich thudc:
ArrayPolar Nhéan ban dang cuc

ArrayRectangular  Nhan ban dang chir nhat

Copy Sao chép d6i twong kich thudc
Erase Xoa d6i tugng kich thudc

Mirror Lay dbi xang doi tuong kich thudce
Move Di chuyén doi twong kich thuéc
Rotate Xoay doi tugng kich thudc
ScaleEntity Co’dan dbi tuong kich thude

Ghi deé chudi ky tu kich thuréc

Gi4 tri‘kich thude duocihién thi co thé thay thé duoc béng cach dung thudc tinh
TextOwvertide. Thudc tinh nay c6 thé thay thé hoan toan gia tri hién thi cua kich
thude, hodc tawcd thé thém ky tu vao gia tri hién thi. Vi du sau day s€ thém mot
chudi ky tw vao gia tri kich thudc dé ca chudi ky tu d6 va gia tri kich thudc cung
duoc hién thi.
Sub Chbd 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(l) = 3#: pointl(2) = O#
point2(0) = 104#: point2(1l) = 3#: point2(2) = 0O#
location(0) = 7.5: location(l) = 5#: location(2) = O#

’ Tao kich thudéc do theo canh trong khdéng gian md hinh
Set dimObj = ThisDrawing.ModelSpace.

AddDimAligned (pointl, point2, location)
! Thay déi chudi ky tu cta 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 thi€t 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 déu dua trén kiéu kich thudc hién hanh. Néu
khong dinh nghia hodc 4p dung mot ki€éu nao do trudc khi tao kich thudc,

AutoCAD s& sur dung kiéu mic dinh 1a kiéu STANDARD. Dé thiét 1ap kiéu kich
thudce hién hanh, ta sir dung thudce tinh ActiveDimStyle.

Pé tao mot kiéu kich thuéc mau, trude hét phai dat tén va luu kiéu do. Kiéu kich
thudc méi dugc dua trén kiéw hién hinh va bae gom tat ca nhimg thay ddi cho cach
bb tri cac yéu tb kich thudc (hop.thoai DDIM Geometry), vi tri ctia chudi ky tu (hop
thoai DDIM Format) va hinh thuc hién “thi cia chu thich (hop thoai DDIM
Annotation). Chu.thich trong trudng hep nay c6 nghia 1a cac don vi, sai sd, ky tu
chinh va phu.

Pé tao mot kidu kich thudc mdi, st dung phuong thie Add. Phuong thirc nay can
phai nhap tén cia kiéukich thudc mai.

AutoCAD ActiveX Automation cho phép thém cac kiéu kich thudc méi va thay doi
ki€u kich thudc hién hanh. Ta cling c6 thé thay doi kiéu kich thudc cua mot kich
thudc ¢6 san qua.thuge tinh StyleName.

Ta ciing €6 thé sao chép mot kiéu kich thudc da c6 hodc thiét lap cac kiéu kich
thude ghi de'. su dung phuong thirc CopyFrom dé sao chép mot kiéu kich thude tur
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 cac 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 mot 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 ki€u kich thude hién hanh.
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de cling duogc sao chép vao kiéu moi. Néu sao chép ki€éu 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 tiv 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 mot kich thude dang duong trong ban v& méi. Kich thudc nay 1a déi tuong
duy nhat trong ban v¢.

3 Str dung OPM (Object Properties Manager), thay d6i mau ctia duong kich thude
thanh mau vang.

4 Thay doi bién s h¢ thong DIMCLRD thanh 5 (mauxanh)
5 Thuec thi vi du sau:

Sub Ch5 CopyDimStyles ()
Dim newStylel As AcadDimStyle
Dim newStyle2 As AcadDimStyle
Dim newStyle3 As AcadDimStyle
Set newStylel = ThisDrawing.DimStyles.Add _
("Style 1 copied from a dim')
Call newStylel.CopyFErom (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 newStyde2 = ThisDrawing.DimStyles.Add _
("Style 3 copied from the running drawing values")
Call newStyle2.CopyFrom(ThisDrawing)
End Sub

Khi mé hopithoai DIMSTYLE s& ¢6 ba kiéu kich thudc duogc ligt ké: kieu 1 ¢6 mot
duong kich thuéc'mau vang, kiéu 2 giong kiéu 1, kiéu 3 c¢6 dudong kich thudc mau
xanh.

4.1. Kiéu kich thwéc ghi de

MB&i kich thuée déu co kha ning ghi dé nhitng mot sb thiét 1ap nao d6 cua chinh ban
than ki€u 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 ctia cac don vi thay thé.
AngleFormat Quy dinh dinh dang don vi cia kich thudc dang goc.
Arrowhead1Block, Arrowhead2Block

Quy dinh khdi tao nén diu mili tén cta duong kich thude.
Arrowhead1Type, Arrowhead2Type

Quy dinh dang d¢au miii tén cua dudng 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 duodng 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 kich thude.

DimLineInside Quy dinh chi hién thi duong kich thudc/trong vong cac duong
dong.

ExtensionLineColor
Quy dinh mau cua cac duongdong.

ExtensionLineExtend .
Quy dinh khoang cach tirduong dongdén duong kich thudc.

ExtensionLineOffset ) i )
Quy dinh khodng cach tur duong dong dén diém goc cua duong
dong.

ExtensionLineWeight
Quy dinh d6 day cuadwong dong.

ExtLinelEndPoint, ExtLine2EndPoint
Xéc dinh diém cubiciia duong dong.

ExtLinelStartPoint, ExtLine2StartPoint
X4¢ dinh 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 duoc 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 1am an cac s6 0 ¢ trudc hodc & sau cia cac so trong cac
gia tri kich thudc.

SuppressZeroFeet, SuppressZerolnches

Quy dinh 1am an cac s6 do 0 foot va 0 inche trong céac gi4 tri kich

thudce.
TextColor Quy dinh mau cta chudi ky tu trong ddi tugng kich thudeva dung
sai.
TextGap Quy dinh khoang cach giira chudi ky tw kich thude va dudng kich
thudce khi ngat duong kich thude.dé chen chuoi ky turvao.
TextHeight Quy dinh d6 cao cua chudi ky-tukich thuéc hodc dung sai.
TextInside Quy dinh chudi ky tu ¢6/khong xuét hién ¢ trong duong dong.

TextInsideAlign  Quy dinh vi tri cta chudi kich thude-la nam trong duong dong cho
tat ca cac loai kich'thudc trir loai theo toa do.

TextMovement  Quy dinh cach.thtic v& chudi k¥ tu kich thudc khi di chuyén chubi
ky tu.

TextOutsideAlign Quy dinh.vi tri ctia chudi ky tw kich thude bén ngoai duong dong
cho tat ca cac loai kich thudc trir loai theo toa do.

TextPosition Quy dinh viri ctia chudi ky tu kich thudc.
TextPrecision Quy dinh d6 chinh x4c ctia chudi ky tu kich thude dang goc.
TextPrefix Quy dinhtién té 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 drg 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 cta cac gia tri dung sai trong gia tri kich
thudc chinh.

ToleranceSuppressLeadingZeros

Quy dinh lam 4n céac 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 thude trur kich

thuoc dang goc.

VerticalTextPosition ) 3
Quy dinh vi tri thang ding cua chuoi ky tu so voi duong kich
thudce.

Nhap hau t6 do ngudi dung dinh nghia vao mat kich thuéc do theo canh

Vi du dud6i day tao mot kich thude do theo canh-trong khong gian,mé hinh va su
dung thudc tinh TextSuffix dé cho phép nguoi dung thay déi hau to cua chuoi ky tu
kich thudc.

Sub Ch5 AddTextSuffix ()
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
Dim suffix As String

’ Pinh nghia kich thudc

pointl (0) 0: pointl(l) = 5: pointl(2) = 0
point2 (0) .=.5: point2 (1) = 5% point2(2) = 0
location(0) = 5: location(l) = 7: location(2) = 0

! Tao kich“thudéc do)theo canh trong khéng gian mé hinh

Set dimObj = ThisDrawing.ModelSpace.
AddDimAligned{(pointl, point2, location)

ThisDrawing.Application.ZoomAll

7 (Cho phép ngudi dung nhdp vao hau tb

suffix=InputBox ("Enter a new text suffix for the dimension"
, ""'Set Dimension Suffix", ":SUFFIX")

’“Ap’dung thay dbi cho céc kich thuéc
dimObj’. TextSuffix = suffix
ThisDrawing.Regen acAllViewports

End Sub

5. Kich thudc trong khong gian mo hinh va khong
gian in

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 dudng kich thudc trong khong gian in s& khong thay ddi
mdi khi hiéu chinh hoic thay d6i 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. AutoCAD tinh todn
gia tri cila DIMLFAC néu ta thay doi bién s6 ¢ dong 1énh Dim va chon tiryschon
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 chisthich dén mot d6i twong 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.nham 1an gitia ddi twong dudng dan
v6i duong dan AutoCAD tu dong tao.ra trong mot dudng kich thude.

6.1. Tao dwdng dan

Ta c6 thé tao mot duodng dan ti bat cir diém nao hoac ddi tuong nao trong ban vé va
diéu khién sy hién thi trong khi v&. Puong dan ¢o thé 1a doan thing hodc cac duong
cong Spline. Mau cua cde.duong dan dugc iy theo mau cua duong kich thude hién
hanh. Ty 1& cac duong dan ciing duoc diéu khién théng qua hé sb ty 16 chung dugc
thiét 1ap trong kiéukich thugc hién'hanh. Loai va ¢& ctia diu mii tén, néu cd, duoc
liy giéng nhu mili tén thir nhat:dinh nghia trong kiéu kich thude hién hanh.

Mot doan thang nho.goi [&:duong moéc thuong ndi chu thich véi duong dan. Puong
méc xuét hién véi'ddi tugng Mtext va khung diéu chinh néu doan duong dan cubi
cung 0'mdt goc 16n hon 15 d6 so voi phuong ngang. Néu dudng dan khong co chu
thich'sé 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 cta
du:(‘mg d?ln: acLineNoArrow, acLineWithArrow, acSplineNoArrow, hodc

acSplineWithArrow. Cac hang so nay doc 1ap voi nhau.

Phat trién AutoCAD bang ActiveX va VBA | 169



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 = aclLineWithArrow

Set annotationObject = Nothing
’ Tao dudng dan trong khéng gian mdé 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 ddi tugng Tolerance, Mtext hode BlockRef. Ta
co thé tao mot cha thich madi, hoac thém vae mot eht thich.¢é san. Chu thich duoc
thém vao duong dan chi khi ndo n6 duogc tao ra.

Pé thém mot cha thich khi tao duong dan, nhap ché thich trong phuong thirc
AddLeader.

6.3. Lién két caa dwong-dan

Puong din duge lién két véi chi thich dé khi chi thich di chuyén, diém cudi cta
duong dan ciling di chuyén theo. Khi di chuyén chudi ky tu va khung diéu chinh d6i
tugng chd thich, doan'duong dan cudi cung hodc s& gin vao phia bén trai hodc bén
phai cua chi thich tuy,theo vi tri ¢tia chu thich d6 so voi diém ap choét ciia duong
dan. Neu diém gitra~ctia chl thich ¢ bén trai diém ap chot cua duong dan, duong
dan s& gan vao bén phais va vGitat ca cac truong hop khac, duong dan s& duge gin
vao bén trai chu thich:

Bo'di mot trong hai dbi tuong (chii thich va duong dan) khoi ban vé bang mot trong
cac phuong thic Erase, Add (d€ thém vao mot block) hodc Wblock s€ 1am pha v&
lién két. Néu. duwong dan va chu thich cua né dugc sao chép cung nhau, ban sao chép
mai van €6 lién két. Néu dugc sao chép riéng 1é thi s€ khong con lién ket. Néu sy
lién két bi ph&d'vd vi mot 1y do nao do, chang han nhu do chi sao chép doi tugng
duong dan hodc do xo4 chu thich, duong moc bi xda di.
Lién két dudng dan véi chi 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

14

Tao d&bi 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)

14

Théng sb cua dudong dan

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 = aclLineWithArrow

' Tao dbéi tugng dudng din trong khéngesgian md hinh wa
! lién két véi dbi tuong Mtext lam chu thich
Set annotationObject = mtextObj
Set leaderObj = ThisDrawing.ModelSpace.
AddLeader (points, annotationObject, leaderType)
ZoomAll
End Sub

6.4. Hiéu chinh lién két cua dwong dan

Trir lién két gitra duong dan va ¢hu thich, duong'din va chu thich ciia n6 14 hai ddi
tuong hoan toan tach biét.trong ban v€. Chinh stra duong dan s€ khong lam anh
hudng dén chu thich va ngugc lai.

Du duoc tao ra dua.trén cdc bién hé.thdng DIMCLRT, DIMTXT, vd DIMTXSTY (dé
xac dinh mau, chi€u cao va ki€u) nhung chuoi ky tu chu thich khong bi thay doi bdi
cac bién s6 nay boi vi thuc chat nd khong phai la doi tuong kich thudc.

St dung phuong thirc Evaluate dé dinh mbi quan h¢ gitra duong dan va chi thich
lién két voi n6. Lénh nay sé eap nhat lai duong dan khi can.

6.5. Hiéu chinh dwéng dan

Bét ctr diéu.chinh.nao 1am thay d6i vi tri cha thich cua duong dan déu anh huong
dén virtri dieém cuoi cua duong dan co lién két. Tuong tu, khi xoay chu thich sé€
khién dwdng moc cua dudng dan (néu cd) xoay theo.

Pé thay doi 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 cuia 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 st 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 do6i 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 céac 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 chua cac ky tu thé
hién loai dung sai dugc ap dung, chang han nhu hinh dang, hudng hoic bién. Sai §é
hinh dang diéu chinh do théng, do phfmg, do tron, dang tru va mat cit cua duongva
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 cde. gia tri dung saiKhi'dugc ap dung, phia trudc gia tri
dung sai la bi€u tugng duong kinh va theo sau la biéu tuong di€u kién vat li¢u.

Tao dung sai hinh hoc
Vi du sau daytao.mot-dung sai-hinh hoc don gian trong khong gian mo hinh.

Sub Ch5 CreateTolerance()
Dim toleranceQbj As AcadTolerance
Dim textString As String
Dim/ insertionPoint (0 To 2) As Double
Dim direction (0 To 2) As Double

’ Ainh nghia dbi 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 dbi 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 giita 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 didu 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 hiéu 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 val e R e h
coéng cu
diéu khién céc thanh cong cu va cac trinh don cia = Tao Macro
nit chudt phai. » Tao dong trang thai trg
, P L n i giup cho cac muc trong
Vige tuy bién céc trinh don giup nang cao hiéu qua trinh don va ndt 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!l‘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 nhém trinh don
cling bao ham tit ca cac thanh cong cu c6 trong phién 1am viéc 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 dédi tuong Toolbars
gdm tat ca cac thanh cong cu bén trong nhom 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 nhém trinh don duogc tai vao trong AutoCAD bang phuong thirc Load. Khi st
dung phuong thirc Load, gan tham s6 BaseMenu bang True dé tai mot nhom trinh
don méi vae. thanh trinh don. Thao tac nay s€ tdi mdt nhom trinh don nhu 1a trinh
don co'sé gibng nhu khi stir dung 1énh MENU trong AutoCAD.

Pé tai motnhom trinh don méi 1am trinh don cuc bd', ta bo 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
hoac InsertiInMenuBar.

" Trinh don cuc b (Partial menu): 1a loai trinh don duoc 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 mot 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 mdi trinh don va thanh cong cu

= Tao thanh c6ng cu dang ndi hoic dang cb dinh'

» Kich hoat hodc v6 hi€éu hdéa mgt muc trong trinh don va thanh cong cu.
* Chon hoic b6 chon mdt muc trong trinh don

* Thay ddi chudi chira thé, nhin va trg gitp cia muc.trén trinh don hodc thanh
cong cu

* Géan lai Macro tng vé1 mot muc trong trinh don'hay thanh edng cu.

Tai mot nhom trinh don

Sau day 1a mot vi du tai mdt t&p trinh don c6 tén.acad.mne

ThisDrawing.Application.MenuGroups.Load "acad.mnc"

CHU Y Khong thé hiéu chinh hinh/anh clia cdc muc trong trinh don bang ActiveX
Automation. Tuy nhién, ta van ¢6 thétai hodc g3 bo 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 doon méi

Chuong trinh*AutoCAD ActiyeX khong cho phép 1ap trinh tao mot nhoém trinh don
méi. Tuy vay, ta.cé thé tai.mot nhom trinh don c6 san roi luu nd ra ngoai voi mot
cai tén.mdi vao mot té€p.trinh'don mdi. Sau do, ta cod thé hiéu chinh nhém trinh don
dé c6 thé bao ham 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 nhiing trinkrdon co ban nhu File, Window va Help.

Luu mot nhém trinh don vao mot tép mdi

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 tr¢ thanh mét phan cia cia so do.
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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 ciing 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 hién goi phuong thirc
d6. Phuong thirc InsertMenuInMenuBar dugc goi tir tip dbi twong "PopupMenu. Str
dung phuong thirc nay, ta co thé chén bt ctr trinh don nao tur tap d6i turong vaomot
vi tri cu thé trén thanh trinh don. Phuong thirc nay yéu cau cac thong s dau vao 1a
tén cia trinh don dugc chén vao va vi tri trén thanh trinhdon dé chén vio:

Phuong thic InsertMenuBar thi duoc goi truc tiép tir d6i tugng PopupMenu, 1a d01
tuong s& duoc chén vao thanh trinh don. Phuong thuc nay chi yéu cau mot tham sO
dau vao 13 vi tri trén thanh trinh don. Ta khong can phai nhap tén cia trinh don vi ta
dang goi phuong thirc mot cach tryc tiép tir trinh don s& duge chén.

Ta nén str dung phuong thirc nao thuén.tién hon trong tmg dung ctia minh.

Chén mgot trinh don Ién thanh trinh don

Vi du sau tao mot trinh don'mai ¢o tén la TestMenu va chén mdt muc vao nd. Muc
nay s& dugc gan 1énh OPEN. Sau khi‘hean-thanh, trinh don s& hi¢n 1én trén thanh
trinh don.

Sub Ch6 InsertMenuy()
‘ pinh-nghia bién ¢hownhém trinh don hién tai
Dim currMenuGroup As._AcadMenuGroup
Set currMenuGroup = ThisDrawing.Application. _
MenuGroups«Item (0)

'\ Tao mét trinh don mdi
Dim newMenu As AcadPopupMenu
Set newMenu = currMenuGroup.Menus.Add ("TestMenu")

V'Khai bdo bién cho muc trinh don
Dim newMenuItem 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 nay ta khong can nhap bét ctr thong tin nio.
Tén cua trinh don 1a khong can thiét vi ta dang goi phwong thirc truc tiép tir d6i
tuong ma ta can gd bo.

Ta nén sir dung phuong thirc nao thuan tién hon cho tng 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 trude.

‘' G& bd trinh don tu thanh trinh don
currMenuGroup.Menus.RemoveMenuFromMenuBar ("TestMenu")

CHU Y Muc trinh don d3 g& bd khoi thanh trinh don van con'eé hiéu luc trong nhdm trinh
don. Viéc g8 bo chi don gian 13 1am cho ngudi s dung khdng thé nhin thdy dudc muc trinh
dan do.

3.3. Sap xép lai cac muec.don trén'thanh trinh don

bé sap x€p lai cac muyc trinh.don, ta tién hanh.chén va g& bo cac muc trinh don cho
dén khi c6 duogc trat tu ma minh mong muon.

Chuyén trinh don dau xudng cudi thanh trinh don

Vi du sau s€ x6a muc dau tién trong thanh trinh don, sau d6 chén no6 vao vi tri cudi
cung trén thanh trinh don.

Sub Ch6é MoveMenu ()

‘ Pinh nghia bién d&& luu muc trinh don cdn di chuyén
Dim moveMenu As AcadPopupMenu

Dim MyMenuBar As AcadMenuBar

Set MyMenuBar = ThisDrawing.Application.menuBar

‘' P4t 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 lac trudc

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 tét (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 nhit, 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. Cac 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 cic giéi han nay, AutoCAD
s& bo qua cac muc di vuot qua. Néu mot trinh don kéo xudng hay trinh don tit c6
chiéu cao 16n hon khoang khong cho phép trén man hinh thi n6 s& dugc rat gon cho
vua van.

Céc trinh don kéo xubng ludn duge kéo xudng tir thanh trinh don, con'cac frinh’ don
t4t thi ludn hién tai vi tri hodc gﬁn vi tri con tro chudt trén man hinh dd hoa. Cach sir
dung hai loai trinh don nay gidng nhau ngoai trir mét diém 13 tén cua trinh don tat
khong nam trén thanh trinh don va thuc té 1a ténclia né 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 sé. Ta xac lap trinh don tit bang,cach sir dung thudc tinh
ShortcutMenu. Néu thudc tinh ShortcutMenu. tra vé gid triy TRUE, thi trinh don d6
s& tré thanh trinh don tét.

4.1. Tao trinh doon méi

Pé tao mot trinh don moi, su dung phwong thic Add dé thém mot ddi tuong
PopupMenu méi vao tap doi tuong PopupMenu.

Pé tao mot trinh don tat méi, taiphai xo04 trinh don tit hién c6. Chi c6 thé c6 mot
trinh don tat duy nhat.cho mdimhém trinh don. Néu khong c6 trinh don tat nao khac
trong mot nhém-trinh'don, ta/cé thé thém mot trinh don véi tén “POPO”. Thao tac
nay s& thong bao cho AutoCADbiét 1d minh mudén tao mot trinh don tit.

Khi dung phuong thire, Add, ta can phai nhap tén (nhin) cua trinh don can thém.
Tén nay's¢ tr¢ thanh ti€u"dé cho trinh don khi duoc tai 1én thanh trinh don. Tén
trinh don cling 1a 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 bict danh sach day du ctua cac ma dac biét, xem “Tom tat vé cu phdp tén trinh
don keoxuong 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 nguoi dung con gilr 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 ngudi dung dong trinh don hodc lya 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 do.

Tao PopupMenu

Vi du sau tao mgt popup menu maéi c6 tén la “TestMenu” trong nhom trinh don dau
tién cua tap doi tuong 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 ("TestMenu")
End Sub

4.2. Thém muc mé&i vao mét trinh don

Pé thém mot muc méi vao mot trinh don, ta st dung phaong thirc AddMenultem.
Phuong thire nay tao mot muc PopupMenu va thém no-vao.trinh don da chi dinh.

Phuong thirc AddMenultem can nhap bdn tham sé-sat: Index(), Label(), Tag()
va Macro()

4.2.1. Chi so (Index)

Tham s6 Index 12 mot sd nguyén xac¢ dinh vi tri cla muc mdi bén trong mdt trinh
don. Chi sb nay bat dau véi vi tri khéng.(0), 13 vi tri du tién trén trinh don sau tiéu
dé. Bé thém mot muyc vao cudi trinh don, ta'gan tham sd Index bang gia tri cia
thudc tinh Count cua trinh.don d6. (Thude.tinh-Count cia 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, taco thé théy chi sb cua vi tri dau tién 1a 0, va cac vach ngan cach
cling dugc 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 mot 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 c6 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
duogc thay thé mdi khi duoc 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, nhin 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 thdy trén muc trinh don goi 1 tiéu d¢, dugc rut ra
tir nhan thong qua viéc doc hiéu tat ca cac chuoi DIESEL va ma dac biét chtra 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 nhéan cia muc nay thong
qua thudc tinh Label cua muc trinh don dé.

4.2.3. Theé (Tag)

Thé 1a mot chudi gdm cac chit, sd va ddu.gach dudi (). Chudi nay 1a gia tri duy
nhat dung dé€ xac dinh muc trén mdt trinh don.

Sau khi di tao dugc muc trinh don, ta'e6 thé du dung thugc tinh Tag dé thay ddi theé
cua muc trinh don do.

4.2.4. Macro

Macro 1a mét loat cactlénh nham thue hiénmét thao tac cu thé nao d6 khi nguoi
dung chon m{t muc trinh:don. Macro eda trinh don c6 thé don gian la mot s6 thao
tac ban phim duoc ltu lai dé thuc hién mot nhiém vu hodc chung cé thé 1a mot su
két hop phtrcitap.cac Ienh, AutoLISP, " DIESEL hodc ma chuong trinh ActiveX. bé
biét thém ¢chi tiét vé Macro cta-trinh don, xem “Macro ciia trinh don” & trang 82
trong tai lidu “AutoCAD Customization Guide”.

Sau khi'da tao duge.mot muc trinh don, ta c6 thé thay d6i macro thong qua dic tinh
Macro cua muc trinh don do.

Thém muc vao Popup Menu

Dudidayla 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 newMenuItem 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 mét trinh don, ta st dung phuong thirc AddSeparator.
Phuong thitc nay tao mot ddi twong PopupMenultem va thém nd 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 s6 Index 1a mot sO
nguyén xac dinh vi tri cta vach phan cach trong trinh don. Chi s6 dau tién a0, la vi
tri dau ti€n cua trinh don sau phan tiéu de.

Xem “Kich hoat hodac vo hiéu hoa muc trinh don’, trang 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 bang AutoCAD ActiveX/VBA, ta st dung
thuc tinh Label cua muc trinh don d6. Péxac dinh mot phim tat, chén ky tu ASCII
tuong tng v6i ky hiéu “&” ngay trude mét ky tu duoc sirdung 1am phim tit. Ching
han, nhin Chr(Asc(“&”)) + “Edit”.s& dugc hién thi [4Edit, v6i ky tu E 1a phim tat.

C6 nhiéu phuong phap khacinhau dé-tao phim tat cho cac trinh don va cac 1énh cua
AutoCAD ma hién khong ¢6 6 AutoCAD. ActiveX/VBA. D¢ bict thém chi ti€t, xem
thém muc “Phim tat” trong tailicu “AutoCAD Customization Guide”.

Thém cac phim tat vao trinh don

Sau day 1a viduilap.lai vi du “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”Ja, phim-tat cua “Open”.

Sub’ Ch6 /AddAMenultem ()

Dim currMenuGroup As AcadMenuGroup

Set currMenuGroup =

ThisDrawing.Application.MenuGroups.Item(0)

'<Tao moét 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

' Gan 1lénh "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 da 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 muc trinh don méi
trén thanh trinh don. Chi s bat dau 1a 0, 14 vi tri dau tién trén thanh trinh.don sau
phﬁn tiéu dé. Pé thém muc mai vao cudi mot trinh don, dat tham bién Index bé“mg
voi gia tri cua thudce tinh Count cua trinh don. (Pac tinh Count cuastrinh don chi
téng s6 myc trén trinh don do)

Tham sb Label (nhan) 1a mot chudi quy dinh ndi dung va dinh' dang.cua muc trinh
don. Dong vin ban ma ngudi ding nhin thiy trén muc trinh-don goi la dau dé va né
duoc ké thira tir nhan bﬁng cach xu ly tat ca cac chudi DIESEL va cic ma ty dic
bi¢t chira trong nhan. Vi dy, nhan “&Edit” s¢ cho ra dau dé “Edit”

Tham bién Tag (thé tén), 1a mot chudi nhimg chit, s6.va dau gach dudi (). Chudi
nay la duy chat cho mot myc trén trinh don da cho.

4.5.1. Tra veé trinh don mai

Phuong thic AddSubMent khéng tra vé ddi tuong PopupMenultem vira méi tao
thanh ma thay vao d¢ 1a trinh don mé1 ma trinh don con dang tré dén. Trinh don
mdi nay (dugc tra vé 1a déi tuong PopupMenu) van dugce tao nhu trinh don binh
thuong.

Pé ¢6 thém thong tin vé cach tao thém trinh don, xin xem thém phén “Thém muc
maoi vao mot trinh don” trang 185.

Tao mdi va thém trinh don con

Vi du sau tao'mdt trinh don maéi ¢o6 tén l1a “TestMenu” va thém no vao trinh don con
coutén la “OpenFile”. Trinh don con gan véi muc cd tén la “Open”, s€ md ban ve.
Cudi cung, trinh don sé 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 cia trinh don cudi cua thanh trinh
don, sau d6 s€ tién hanh x6a muc nay.
Sub Ché6 DeleteMenultem ()
Dim LastMenu As AcadPopupMenu
Set LastMenu = ThisDrawing.Application.menuBars
Item(ThisDrawing.Application.menuBar.count .- 1)
" Thém mdt muc
Dim newMenultem As AcadPopupMéenultem
Dim openMacro As String
' G&n 1lénh "ESC ESC open "
openMacro = Chr(3) + Chr(3) + Chr(95).+ "open" + Chr (32)
Set newMenultem = LastMenu.AddMenultem
(LastMenu.count + 1, "Open", openMacro)
" D& bd muc khdéi trinh /don
newMenultem.Delete
End Sub

4.7. Tim hiéu cac thudéc tinh'ciia muc trinh don

Tat ca cac mucitrongtrinh don déu co nhiing thude tinh sau:

4.7.1. Tag

Tag (thé) 1a. mot chudi gdbm chir, s6 va dau gach dudi (). Chudi nay 1a gid tri duy
nhat dung d¢ xa¢ dinh mét muc trén mot trinh don. Thé quyét dinh cac phim tat
twong tng véimuc trinh don do.

Ta c6 thé doc hodic 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 sir 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 d6 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 su két hop céc
1énh AutoLISP, DIESEL hoic ma chuong trinh ActiveX. Dé biét thém chi tiét vé
Macro cua trinh don, xin xem thém muc “Macro trinh don” trong tai li¢u
“AutoCAD Customization Guide”.

Ta c6 thé doc hodc gan gia tri cia mdt Macro trinh don thong qua thude 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 muc trong trinh don.

Ta c6 thé doc hodc gan gia tri ctia-chudi trg giup bang cach sir dung thudc tinh
HelpString.

4.7.6. Enable

Str dung thudc tinh Enable (kich hoat), ta'eé thé kich hoat hodc vo hiéu hoa mot
muc trong trinh don. Ta eiing co-thé doc thudc tinh Enable dé biét mot muc trong
trinh don c6 dang bitvé hiéu hoa hay khong. Str dung thudc tinh nay dé kich hoat
hodc v6 hiéu hoéa muc trong trinh“don s& ghi d¢ cic cdu hinh c6 trong chudi
DIESEL ctia muc trinh don do.

4.7.7. Check

Str dung thudc tinh Check (chon), ta c6 thé danh diu chon (v) hoic khong chon
mot muc trong.trinh don. Ta cling co thé doc thudc tinh Check dé biét mot muc
trong trinhrdon cé dang duoc danh diu chon hay khong. Str dung thudc tinh nay sé
ghi dé-tat ca 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 d6 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, n6 ¢6 chi so vi tri 1a 0. Néu né 1la muc th
hai trén trinh don thiné cochiso vitrila 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, thudce 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 ctia 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 ve trinh don gan véi trinh
don con do. Trinh don dugc tra vé 1a 461 tuong PopupMenu.

Néu muc trinh don khong thudc loai acSubMenu, thudc tinh tra vé gia tri NULL:

4.7.11. Parent

Ta c6 thé truy duoc trinh don gdc ctia mot muc trong-trinh-don bang.cach sir dung
thudc tinh Parent. ThuQc tinh nay trd vé trinh don c6 chra muc trinh don dang xét.
Trinh don gbc 1a mdt doi twong PopupMenu.

Kich hoat hoac vo hiéu hoa muc trinh don

Dud¢i day 1a vi du tao mdt trinh don mdi co6 tén “TestMenu” va chén vao dé hai muc
trinh don. Sau d6 v6 hi¢u hod muc thi hai thong qua thudc tinh Enable va hién thi
trinh don vira tao 1én thanh trinh don.

Sub Ch6 DisableMenultem ()
Dim currMenuGroup. As. AcadMenuGroup
Set currMenuGroup =
ThisDrawing.Application.MenuGroups.Item(0)
’ Tao trdnh don mdi
Dim newMenu As AcadPopupMenu
Set newMenu.= currMenuGroup.Menus.Add ("TestMenu")
’ Thém hai muc va mét vach ngan vao trinh don mdi
DimtMenuEnable As.AcadPopupMenultem
Dim MenuDisable As AcadPopupMenultem
Dim MenuSeparator As AcadPopupMenultem
Dim openMacro As String
! Ga&n' Xénh "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)

4

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 doi tén ctia mot thanh
cong cu da co, ta st dung thudc tinh Name cua thanh cong cu do.

Tao mot thanh cong cu méi

Duéi day 1a vi du tao mot thanh cong cu méi co-tén la“TestToolbar” trong nhom
trinh don dau tién cua tap doi tuogng nhom trinh don.
Sub Ch6 CreateToolbar ()
Dim currMenuGroup As AcadMenuGroup
Set currMenuGroup =
ThisDrawing.ApplicationfMenuGroups.Item(0)
’ Tao thanh céng cu mdi
Dim newToolbar As AcadToolbar
Set newToolbar = currMenuGroup.Toolbars.Add ("TestToolbar")
End Sub

5.2. Thém nut vao thanh.céng cu

Pé thém nat mdi wao mot thanh cong cu, ta st dung phuong thirc
AddToolbarButton. Phuong thirc nay tao méi mot ddi tuong Toolbarltem (muc
cong cy) va sau dé thém vao thanh cong cu. Ta chi nén thém nut vao thanh cong cu
dang hién thi.trén man hinh,

Phuong thitc AddToolbarButton can nhdp 5 Tham bién: Index, Name,
HelpString,Macro va FlyoutButton.

5.2.1. Index

Tham'sd 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 nit 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 c6 thé thay doi tén clia n6 thong qua thudc tinh Name.

5.2.3. HelpString

HelpString (chudi trg gitip) 14 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 qua thudc tinh
HelpString.

5.2.4. Macro

Macro 12 mot chudi cac 1énh nham thuc hién mot tac vu cu thé nao dé khi ta chon
mot nut trén thanh cong cu. Macro cia thanh cong cu cod thé don chi gian 1a mot )
thao tac ban phim duoc luwu lai dé thuc hién mot nhiém vu hoic ¢6 thé1a mot su két
hop phtre tap cac 1énh AutoLISP, DIESEL hodc ma chuong trinh ActiveX. Dé biét
thém chi tiét vé Macro, xem thém muc “Macro, trinh don” trong tai licu “AutoCAD
Customization Guide”.

Khi d tao xong mot nit, ta co thé thay-ddi Macro ciia n6 thong qua thudc tinh
Macro.

5.2.5. FlyoutButton

Tham s6 FlyoutButton 1a mot gié tri lya chon xée'dinh xem nut méi c6 phai la dang
nut Flyout' hay khong. Néu nat. méi I& mot.nut Flyout thi tham sé nay gan 1a TRUE.
Néu khong, tham bién nay.c6 thé gan 1a FALSE hoic dé rong.

Thém nat vao mot thanh cong cu mgi

Dudi day la vi du tao mot thanh cong cu moéi va thém mot nat vao do. Nut nay dugc
gan mQt Maero thuc hién 1énh.0PEN khi dugc chon.

Sub’Ché /AddButton ()
Dim currMenuGroup As AcadMenuGroup
Set currMenuGroup =
ThisDrawing.Application.MenuGroups.Item(0)
'¢Tao thanh cbéng cuyu mdi
Dim newToolbar As AcadToolbar
Set newToolbar = currMenuGroup.Toolbars.Add("TestToolbar")
" Thém mét nut vao thanh cdébng 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 ng vai thanh cong cy ma ta
d3 gan trong thudc tinh Flyout cia niit cong cu. Néu ta chi nhén chudt, thao tac nay tuong tng voi
viéc ta nhn nat dau tién trong thanh cong cu do.
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Dim openMacro As String
' Gan lénh "ESC ESC open " cho nut
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 s duy nhét: Index.Boi sb
Index 1a mot s nguyén xac dinh vi tri cua vach ngan trén thanh cong cy. ‘Chi.so 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 sé:' SmalllconName va'LargelconName.

5.4.1. SmallIconName

SmalllconName (tén biéu tuong c& nhé) Xac dinh chudi ID cuia nguén anh cd nho
(loai bitmap 16x15). Chudi nay phai gom chir; s6 va khong dung dau khac, ngoai
dau gach ngang (-) va gach dudi (L) 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 hoiphai eé kich c& va duong dan thich hop.

5.4.2. LargeIconName

LargelconNanie (tén biéu tuong ¢& ldn) Xac dinh chudi ID cua nguén anh co 16n
(loai bitmap 24%22). Chudi nay phai gom chit, s6 va khong dung dau khéc, ngoai
dau gach ngang (-)va ‘gach.dudi () dong thoi nén c6 phan mé rong .bmp. Ngudn
c6“thé. 13, 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 véan thanh cdng 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

' LAy lai thanh céng cu diu tién trong nhém trinh don dau
tién

Set MenuGroupO = ThisDrawing.Application.MenuGroups.Item(0)
Set Toolbar0 = MenuGroupO.Toolbars.Item(0)

Phat trién AutoCAD bang ActiveX va VBA | 191



/' Khéi tao cac bién kiéu chudi
SmallButtonName = ""
LargeButtonName = ""

’ Tao tiéu d& cho hép théng bio va

’ hién thi thanh céng cu cdn truy van

msg = "Toolbar: " + Toolbar0O.Name + vbCrLf
Toolbar0.Visible = True

' Duyét qua thanh cbng cu va thu thép di liéu
’ cho mdéi nut trén thanh céng cu. N&u thanh cbéng cu
’ 1la mét nut binh thudng hodac mdt nut dang Flyout,
' ta ldy lai tén biédu tuong c¢& nhd va 1én cha nat cédng cu do.
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 SmallButtonNameywLargeButtonName
msg = msg + SmallButtonName + ", "+ LiargeButtonName
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 vao thanh «cong cu, ta st dung phuwong thiic
AddToolBarButton. Phuong thirc nay tao méimdt doi twong Toolbarltem va thém
vao thanh cong cu da dinh.

Phuong thirc AddToolbarButton ¢an nhdp 5 dbi sb: Index, Name, HelpString,
Macro va FlyoutButton. Bf‘mg cach dat tham bién Flyout la TRUE, nut méi vua
tao s& la natFlyout. Gia tri tra vé& ctia phuong thic ndy s& 1a mot thanh cong cu
Flyout méi. Thanh.cong cy Flyout c¢6 thé dugc xir Iy nhu mot thanh cong cu binh
thuong.

Tao nuat dang Flyout

Vi du 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 cbébng cu diu tién
Dim FirstToolbar As AcadToolbar
Set FirstToolbar = currMenuGroup.Toolbars.
Add ("FirstToolbar")
’ Thém ntt b&m Flyout vao thanh céng cu dau 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 nGt blm Flyout clia thanh céng cu thi nhét
Dim SecondToolbar As AcadToolbar
Set SecondToolbar = currMenuGroup.Toolbars.

Add ("SecondToolbar")

’ Thém mét 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.AddToolbarButton

("", "NewButton", "Open a tép.", openMacro)

’ Gan thanh cbéng cuy tht hai vao

’ nGt blm flyout trén thanh céng cu tha

FlyoutButton.AttachToolbarToFlyout currMenuGroup.Name,
SecondToolbar.Name

’ Hién thanh céng cu tht nhdt,.'4n thanh céng cu tha 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 1am cho thanh cong cu c6 thé & dang ndi (floating)
hodc ¢ dang neo (docking).

Pé 1am ndi mot thanh congrcy, ta sindung phuong thirc Float. Phuong thirc nay can
nhép 3 ddi sb: Top, Left va NuberFloatRows. Cac ddi sb Top va Left xac dinh
Vi tri cua canh trén v& canh trdi ctia thanh cong cu. Pdi sd NumberFloatRows Xac
dinh s6 hang dé tao mot thanh ¢éng cu theo hang ngang. Con so nay phai 16n hon
hodc bang 1. Cac niit ciia thanh cong cu s& duoc trai deu trén s6 hang da dinh. Dbi
v6i thanh cong cued chidu'doc, gia tri nay xac dinh sb cot cau thanh thanh cong cu
do.

Be neo mot thanh cong cu, ta st dung phuong thuc Dock. Phuong thitc Dock ciling
can nhap ba d6i sé: Side, Row va Column. Dbi sb Side xac dinh canh bén nao cua
thanh'cong.cirma ta can dit cd dinh. Ta ciing co 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 cbéng cu.
! Céc nut sé& dugc gan cung mdt Macro.
Dim newButtonl As AcadToolbarItem
Dim newButton2 As AcadToolbarItem
Dim newButton3 As AcadToolbarItem
Dim openMacro As String
' Gan macro "ESC ESC open "
openMacro = Chr(3) + Chr(3) + Chr(95) + "open" + 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 file.",| openMacro)
’ Hién thi thanh céng cu
newToolbar.Visible = True

’ Neo thanh cdng cuy vao bén trai cua man hinh.
newToolbar.Dock acToolbarDockLeft
End Sub

5.7. Xé6a nut khéi thanh céngcu

Dé x6a niit khoi mot thanh cong ¢t ta sir dung phuong thic Delete cia nat d6. Ta
chi nén xo04 nut cua thanh cong.cu dang dugc hien thi trén man hinh.

5.8. Tim hiéu cac thuéc tinh-ctia nut

Tét ca céc niit déu co nhimg thudc tinh sau day:

5.8.1. Tag

Tag (thé tén) 1a mot chudi‘gdm chit, s6 va dau gach dudi (). Chudi nay chi danh
cho mdt nit duy nhat'trong thanh cong cu da cho. Thé tén dugc gan ty dong khi tao
ra mot nut.

Ta c6 thé dochodc 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 chit
s€ hién lén khi nguoi dung di chudt hoac cac thiét bi tré khac chi 1én mot 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 c6 thé don gian chi 1a mot s6 thao tac ban phim dugce luu lai dé thuc
hi€én mot nhiém 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 ctia nt do6 trén thanh cong cu. Chi so0 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 thr hai thi chi s6 vitri 1a 1,
V.V..

Ta c6 thé doc chi sb vi tri ciia mot muc cong cu théng qua thudc tinh Index.

5.8.6. Type

Mot nat c6 thé nam trong nhiing loai sau: mat-thong thuong, vach ngan, nut flyout
hodc nat diéu khién dic biét. Néu 1a mot nat thong thuong, thudc tinh nay co gia tri
la acButton. Néu 1a modt vach® ngan,~thuoc tinh co gia tri la
acToolButtonSeparator. Néuwla mot nit Flyout, thudc tinh co6 gia tri la
acFlyout. Con néu 1a mot mut-didu khién dac biét, thudc tinh cé gia tri 1a
acControl.

Ta c6 thé biét duoc loai cia mot niit.cong cu thong qua thudc tinh Type.

5.8.7. Flyout

Néu nat thude kiéu acFlyout, thudc tinh Flyout s& tra vé thanh cong cu dugc st
dung lam thanh cong cu Flyout. Thanh cdng cu Flyout 1a d6i twong Toolbar.

Néunat khong c6 kiéu acFIyout, thudc tinh Flyout s& tra vé gia tri NULL.

Ta co thé 1dy gia 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 gbe 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 doé 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 thuc 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 can phai biét
thir ty cic 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 nho khi nang cap 1én phién ban AutoCAD méi.

Khi dau vao cta lénh 1a tir mot muc trinh don, thi ta thiét 1ap cac bién hé thong
PICKADD va PICKAUTO c6 gia trj 1an luot 1a 1 va 0. Diéu nay dam bao kha nang
tuong thich voi cac phién ban AutoCAD trude va viée tuy bién ciing s& dé.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 dic biét-duge str dung trong Macro trinh
don va céc ky tu ASCII twong duong khi st dung.trong VB va VBA. Viéc sir dung
cac ky tu ASCII twong dwong voi cac ky twnay.la rat 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 tw ASCII twong duong Miéu ta

; chr(59) phim ENTER
M chr(94) + chr(77) phim ENTER
N chr(94) + chr(124) phim TAB

nhap vao mét ddu cach; khoang trang
SPACEBAR chr(32) gitra cac Iénh trong mot muc trinh don
tuang duong 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 tv cui)
_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 ?&‘t’fl :E)é‘t phdng (dng, dang tiép

AG chr(94) + chr(71) Bat-hodc tit Grid (Ctrl+G)

~H chr(94) + chr(72) phim backspace

~O chr(94) + chr(79) Bat hodc tat Ortho (Ctrl+0)

AP chr(94) + chr(80) Bat hodc tat MENUECHO

"Q chr(98)+ er(8D) (L S Gl vao by (G

AT chr(94) + chr(84) Bat hodc tdt Tablet (Ctrl+T)

AV chr(94) +chr(86) Thay d6i khung nhin hién tai (Ctrl+V)
Ky tu trang nham ngdn chan viéc thém

~Z chr(94) + chr(90) SPACEBAR mot cach tu dong & cuGi mot

muc trinh dan

6.2. Két.thuc Macro

Khi thue 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. Ching 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 I1énh, nhung
mot s6 cac bd 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 (\), dau
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 phai st dung thém
dau chim phéy (;) dé budc AutoCAD thém ENTER sau khi ngudi dung nhap licu.
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 trén"dong-Iénh,va dong nhac sau
s€ xuat hién:
Enter an option

[New/Move/orthoGraphic/Prev/Restore/Save/Del/Apply/2/World]
<World>:

Chon Macro thir hai: nhap vao ucs, dau.cach va mot-dau.chim hoi trén dong 1énh,
s€ chap nhan gia tri mac dinh, Wordd.\R4 rang khong c6 sy khac nhau gitra macro
thtr nhat va thir hai dugc hién thi trén man hinh.

Chon Macro thr ba: hién thi mot dong nhée vé-diém bat dau va sau d6 1a dia chi
trén 3 hang. Trong bd ba dauchdm phay (), dau dau tién két thuc chudi van ban,
dau thtr hai nham 13p lai 1énh TEXT va dau thir ba goi lai vi tri mic dinh 1a phia sau
dong trudc.

CHU Y T4t ca cacky tu dic biét phai nhap b&ng ma ASCII tuong duong. DE biét danh
sach ma ASCII tuong duong, xem phan “Ky tu Macro va ma ASCII tugng dudng.”

6.3. Dirng dé ngwei'dung nhap liéu
Doi khi s& rat hitu 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) hodc ENTER (;).

Thong thuong, Macro tiép tuc thuc hién sau khi nhap mot ndi dung nao d6. Do do,
khong thé thiét 1ap mot macro cd vai lan dung dé nhap li€u (nhu trong qua trinh
chon doi tugng) va sau doé tiép 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 (\) lam 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 Snap cé:thé thuc
hién trudce khi c6 duge mot diém thuc can.

»  Néu sir d}lng bd loc diém X/Y/Z, Macro s& van'treo cho dén khi.ta nhap du
toa do diem.

= Riéng ddi voi 1énh SELECT, Macro,_sé khong tiép tuc thuc hién cho dén khi
chon d6i tugng xong.

= Néu nguoi dung nhép lidu v6i cac'lénhr gian tiép khac thi Macro s& van tiép
tuc dung cho dén khi nguoi dung thuc hién xong cac 1énh gidn tiép va dir
liéu can nhap da dugc thuchién du.

= Néu nguoi ding chon/mét Macro khac (¢ thay d6i cac lya chon hoic dé
thuc thi cac 1€nh.gian tlep) Macro ngudn s& van bi treo va Macro vua dugc
chon s& dugc thye hién dén héttrude-khi thyc hién tiép Macro ngudn.

6.4. Hay lénh

DPé chéc chin rﬁng khong con mot1énh con chua thuc hién, ta sir dung ~C~C trong
Macro. Pay 1a cach twong tu nhu nhan phim ESC hai 1an. Mic du chi cin mét ~c
thoi cling da'huy lénh trong hau hét cac trudng hop, nhung ~c~C 1a can thiét dé tro
vé-dau nhic tir 1énh p1M. Do do, ta dung ~c~c dé dam bao rang AutoCAD s& trd vé
dau nhae 1énh trong da'sd trudng hop.

6.5. Lap lai Macro

Khi da chon mot 1énh, c6 thé ta s& sir dung né vai lan trudce khi dung Iénh khéc. Day
1a cach ma'hau hét moi nguoi déu 1am véi cong cu: chon mot cong cy, 1am viée véi
n6 vai 1an rdi sau do chon cong cu khac va ctr thé... Pé 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 giup lap lai thuong xuyén cac 1énh dé dung cho dén khi chon 1énh
khac. Néu mot Macro bét dau véi *~c~c va theo sau 1a nhan nao d6, Macro s& dugc
luu vao bg nho. Cac dong nhéc 1énh tlep theo s€ dugc Macro d6 ty dong tra 101 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
*~"CA"CSTRETCH Single Crossing
*~CM"CROTATE Single
*~"CA"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 ché do chon d6i
tuong don, diéu nay s& v0 hi¢u hoa cac trinh tu thong thuong khi ta tién hanh Tua
chon déi twong va s& tra vé ddi twong dau tién trong cac ddi trong di duoc lwa chion
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 1énh ERASE voi ché
dd chon ddi tugng don. Cac dbi tugng duoc lya chon §¢€ bi x6a di, va Macro nay sé
duoc 13p lai (do co dau sao & dau doan Macro) dé ta c6 thé tiép tuc xoa cac dbi
tuong khac. Ché d6 Iwa chon dbi tugng don s€.tao thém nhiéu tuong tac dong voi
moi truong AutoCAD.

7. Tao dong trang thai trg giup cho cac muc trong
trinh don va niat.trén thanh cong cu

Céc thong diép trg gitip trén thanh trang thai 1a mét phan quan trong ciia chirc nang
hd trg sin c6. Ching lawnhiing thong didp don gian va cd y nghia, xuét hién trén
thanh trang thai khi ta.di chudt dén'mot.trinh don hodc thanh cong cu. Dong trang
thai trg giup clia ¢ac muc cua trinh don va nat trén thanh cong cu déu duoc gan
thong qua thugc tinh-HelpString.

Thudc tinh«HelpString duoe.dé tréng khi mot muc trén trinh don hodc trén thanh
cong cuvura dugce tao lan dau.

Thém dong trang thai trg gitip cho muc trinh don

Du¢i day Ja'vi dy tao mdt trinh don moi tén “TestMenu” 161 tao mot muc “Open”.
Muc nay sau do 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 mdi

Dim newMenu As AcadPopupMenu

Set newMenu = currMenuGroup.Menus.Add
("Te" + Chr(Asc("&")) + "stMenu")

" Thém mdt muc vao trinh don méi

Dim newMenultem As AcadPopupMenultem

Dim openMacro As String

’ Gan lénh "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 co-ban cua
AutoCAD. Trinh don nay xuét hién khi nguoi dung gitr phim SHIFT va nhéan chuot
phai.

AutoCAD nhén biét trinh don nay bang cach tim trong'nhém trinh don.co’ban mot
trinh don c6 thude tinh ShortcutMenu 1a TRUE!"Ta ¢6 thé thém mdt'muc méi vao
trinh don tit theo cac budc duoc liét ké trong phén “Théem'muc moi vao mot trinh
don” trang 182.

Cac nhom trinh don m&i co6 thé chua hodc khong chua trinh don tat. Dé tao mot
trinh don tat cho mot nhém trinh don, theorcac bude ¢ phan “Tao trinh don moi”
trang 181 va st dung POPO lam nhan cta trinh don moi.

Thém mét muc méi vao cudi trinh don tat
Duéi day 1a vi dy thém muic ¢6 tén “OpenDWG” vao cudi trinh don tat.

Sub Ch6_ AddMenultemToshortcutMenu ()
Dim currMenuGroup As AcadMenuGroup
Set currMenuGroup =ThisDrawing.Application.MenuGroups.Item(O0)
! Tim £rinh don tdf va gin né cho bién shortcutMenu
Dim .scMenu As AcadPopupMenu
Dim entry“As AcadPopupMenu
For Each entry In currMenuGroup.Menus
Iffentry.shortcutMenu = True Then
Set scMenu = entry
End If
Next entry
/ Thém moét muc mdéi va trinh don tit
Dim newMenuItem As AcadPopupMenultem
Dim openMacro As String
" Gan 1lénh "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 su kién chang han nhu théng 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 . fivh;;i?é):‘ay dyng R B
dé canh bao cho ngudi dung vé nhitng gi da xay ra. = Xi ly su' kién & mirc ('ng
Vi du, khi mé ban v& thi sy kién BeginOpen duoc dung

goi, sur kién nay chira tén ban v& AutoCAD dugc mé; ; zg ly sy kién & mirc ban

con khi dong ban vE€, s€ c6 mdt sy kién khac fiuqc « Xt Iy sy kién 8/ 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.
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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 nhiing 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 lwa chon, thay d6i d6i voi
ctra sO v€ va qua trinh tai tao ban vé. Ngoai ra cling c6 mot so cac su kién o
murc nay dap tng lai voi viée mo, dong va in mdt ban ve, tai hoac do bo cac
ung dung ARX va AutoLISP tur ban vé.

= Céc su kién ¢ mirc di tuong dap Ung lai céc thay ddi cua motddi tuong cu
thé. Hién tai chi c6 mot sy kién duy nhat 6 _mrc nay, n6 duoc goi moi khi
doi tugng bi thay doi.

Céc ham dap g lai cac su kién duoc goi 1a boxwr 1y.surkién va duge thye hién mdt
cach ty dong mdi khi su kién tuong tng dugc goi..Céac thong tin chtra trong cac sy
kién, vi du nhu tén ban vé& trong su kién BeginOpen, dugc'chuyén vao bo xir Iy su
kién théng qua cac tham sb.

2. Chi dan xay dung'bd xir ly. su kién

Diéu quan trong can luu y.1a'cac su kién chi don gian cung cip cic thong tin dua
trén trang thai hodc cac hoat dong dién ra trong AutoCAD. Mic du bo xtr 1y su kién
c6 thé duge viét dé dapang lai cae sy kién d6, nhung AutoCAD lai nam bén trong
qué trinh xt 1y khi cde by xur ly-sw kién.dugc goi. Do dé cac bo xur ly su kién
thuong c6 nhitng han ché vé nhiing tac vu co thé thuc hién duoc nham dam bao su
an toan cho cde thao tac tic déng dén AutoCAD va co s¢ dit liu.

= Khdng nén dya'vao trinh tu cia cac su kién

Khi viét cac bo xir Iy su kién ta khong nén dya vao trinh ty xay ra ctia cac sy
kién nhu 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 ty d6. Trinh ty su kién
duy nhét 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 xu ly

Néu ta xo04a dbi twong 1 va tiép theo 1a dbi 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 duogc su kién cua doi tuong 2 trudc.

» 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 thic doi hoi phai nhdp dir li€u, vi du nhu GetPoint,
GetEntity, GetKeyword. .. cling nhu cac thao tac chon d6i twong va phuong
thirc SendCommand trong bét ctr 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-su kién dang
dugc xir Iy ¢6 thé van duge mo dé sir dung trong AutoCAD va cac thao tac
van dang dugc tién hanh. Do d6 nén tranh viéc ghi bat ctr thong tin nao cho
ddi tugng tir bd xur 1y su kién ctia chinh dbi tugng do. Tuy nhién, ta van cé
thé doc thong tin mot cach an toan tir d6i trong phat sinh sw kién. Vi du: ta
c6 mot san nha dugc lat gach va da e¢6 b xur 1y su kién dugc dinh kém voi
duong bién san nha. Néu ta thay.déi kich thudc ctia san nha thi bo xt 1y sy
kién s& tu dong cong hodc trir cic vien gach dé pht kin dién tich san mai.
Bo xtt 1y sy kién s& van c6 thé'doc dién tich méi cua duong bién nhung nd
khong thé thay d6i dugc bat c thir gi trén bién do.

Khéng nén thuc hién bat o thao tac.ndo tir bd xir 1y sy kién ma s& lam phat
sinh chinh su kién d06.

Néu ta thyc hién'cung mot thao tde trong bo xir Iy sy kién ma s& 1am phat
sinh sy kién‘do thi s€ tao ra motvong lap v6 han. Vi du nguoi dung khong
nén co- gang mo mot-ban wv€ bén trong sy kién BeginOpen, néu khong
AutoCAD s€ tlep tuc ' md thém nhiéu ban v& khac cho toi khi dat dén sd
lwong banvé duge md 16n nhét.

Luu y rflng khQng ¢6 su kién nao dugc thuc hién khi AutoCAD dang hién
thi*hop thoai kiéu Modal'.

3. Xu' ly-su kién ¢ mirc irng dung

Céc sy kién 6 mic ung dung khong duy tri lién tuc trong AutoCAD VBA, tuc la
chiung khéng dugc pheép hoat dong mot cach tw dong khi tai mot dy an VBA. Do
vy, cac su kién nay can dugc kich hoat d6i voi VBA va tat ca cac diéu khién
ActiveX Automation.

' Hop thoai kiéu Modal (Modal dialog): 1a dang hop thoai ma s& chin tit ca cac tuong tic véi tat
ca cac hop thoai hién thi trudc nd & trong ciing mot ing dung. Chi nhitng hop thoai khac img dung
hodc nhitng hop thoai dugce goi tir ban than hop thoai modal mdi 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 do ra.

Goi dén ngay sau mot cau 1énh dugc st dung nhung trude
khi no6 hoan thanh.

Goi dén khi mot tép bi do ra khoi ung dung.

Goi dén ngay sau khi AutoCAD™nhan duoc yéu'cau tinh
bicu thirc LISP.

Goi dén ngay trudc khi modal dialog hién ra.

Goi dén ngay sau khi' AutoCAD nhan yéu ciu md mot tep
da co.

Goi dén ngay_.sau khi AutoCAD nhan dugc yéu cAu in mot
ban ve.

Goi dén ngay-trudc khi mot phién lam viéc ciia AutoCAD
ket thuc.

Goi'dén ngay sau khi AutoCAD nhan dugc yéu ciu luu
mot ban ve.

Goi dén ngaysau khi mot cdu 1énh hoan thanh.
Goi‘dén khi hoan thanh tinh toan mot biéu thirc LISP.
Goidén ngay sau khi hop thoai bi dong.

Goi dén ngay sau khi AutoCAD két thuc md 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 tuwong 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 hodc Iwa chon: View *Code

n A W N

Trong cira s6 Code cua 16p thém dong 1énh sau:

Public WithEvents App As AcadApplication

Sau khi mot ddi tuong da duoc khai bao véi cacsu kién, no s¢€ xuét-hién trong hop
danh sach Object ctua 16p va nguoi dung cé thé viét cac thu tuc su kién cho doi
tuong madi trong 16p. (Khi lya chon mdt doituong maoi trong hop Object, cac su
kién co hi¢u lyc doi véi doi tugng d6 déu cé trong hop danh sach Procedure).

Tuy nhién, trude khi cac tha tuc dugce thuc hién ta phai két ndi nhimg ddi tuong
dugc khai bao trong 16p voi d6i tuong Application. Du61 day la doan ma ma ta co
thé chén vao bat cr modun nao dé'thue hién viée két ndi trén.

DéE két ndi doi tuong dudc khai bao véi doi tugng Application

1 Trong cira s6 Code etiamoddun chinhythém dong 1énh sau trong phan khai bao:
Dim X as New EventClassModuile

2 Trong cung clra.sd d6 thémvao thiituc:

Sub InitializEvent()
Set. X.App= ThisDrawing.Application
End Sub

3  Trongphan mi ctia modun chinh, thém 16i goi thu tuc InitalizeApp
Call InitializEvents
Khi thi tue InitializEvents duoc thuc hién thi d6i tuong App trong 16p sé& tro dén

mot dbi twgng Application nhat dinh va bét cir 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 c6 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 khdi tao bién toan cuc (ACADApp)
’ bién nay sé& dugc st dung dé& chidn su kién AcadApplication
’ Chay thu tuc nay trudc tién!
' C6 thé& goi dugc tng dung tu db6i tuong ThisDocument,
nhung yéu cdu cé ban vé dang md

! nén ban vé sé& dugc liy duoc tu hé thdng

Set ACADApp = GetObject(, "AutoCAD.Application")
End Sub

Private Sub ACADApp BeginTé&pDrop
(ByVal FileName As String, Cancel As Boolean)
’ Vi du nay chadn sy kién BeginFileDrop cua ung dung
’ Su kién nay dugc bdt diau khi moét ban vé dugc kéo vao
AutoCAD.
' P& bat diu cho vi du nay:
’ 1) Phai chay vi du kh&i tao trudc, trong vi du nay bién
’ todn cuc 1l& ACADApp da duoc lién két véi sy kién nay
' 2) Kéo mbét tép ban vé AutoCAD vao chuong trinh AutoCAD
" tu Windows Desktop hodc tu Windows Explorer
St dung bién "Cancel" d& ding viéc tai_ tép
’ va bién "TépName" d& théng bao cho-nguoi dung
' tép nado sdp dugc tha vao.
If MsgBox ("AutoCAD is about to load. " & FileName, & vbCrLf
& "Do you want to continue loading this file?",
vbYesNoCancel + vbQuestion) <> vbYes .Then
Cancel = True
End If
End Sub

4. Xu' ly su’ kién ¢ mirc ban vé

Cac su kién ¢ mirc ban v€ luon duy tri lién tuc trong VBA ctia AutoCAD, nghia la
chung s€ duoc ty dong kich hoat khi tai-mét dy &n VBA. Tuy nhién, chung khong
duoc kich hoat ddi vai bat.ctr didukhién nao khac, chéng han nhu VB. Do d6 cac su
kién & mirc ban'vé can-dugc kich hoat ‘d6i voi tit ca cac diéu khién ActiveX
Automation khae.

Mbi khi mot sy kién & mure. ban.vé 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 dugc s 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

WindowChanged

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 1én ctra s6 ban vé
va trude khi trinh don tat xuat hién ¢ dang Grip

Sau khi nguoi ding nhan chudt phai 1én ctra s6 ban vé
va trude khi trinh don tat xuat hién & dang Osnap

Khi ctra s6 ban vé thoi Kich hoat

Ngay sau khi cau Iénh’hoan thanh

Khi hoan thanh tinh toan biéu thirc LISP

Sau khi mot ban vé dugc giri' dén may in

Khi AutoCAD hoan thanh luu ban vé

Sau khi trinh don tat xuét hién

Sau khi ngudi ding chuyén sang Layout khac
Khi viée tinh toan'biéu thirc LISP bi dimng lai
Khi mot d6i tuong duoc thém vao ban vé

Khi mot d6i twong bi xo4 khoi ban v&

Khi mot d6i tuong trong ban vé bj sira

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 trirong 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 cta Umg 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 cuia 16p bang cach bidm phim F7 hodc chon: View * Code

nh A W N

Trong ctra s6 Code cta 16p thém dong 1énh sau:

Public WithEvents Doc As AcadDocument

Sau khi mot dbi tuong da dugc khai bao véi cac su kién, 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 hiéu lyc doi véi doi tugng d6 déu co trong hop danh sach Procedure).

Tuy nhién, trude khi cac tha tuc duoc thuc hién ta phai két ndi nhimg ddi tugng

dugc khai bao trong 16p voi dbi twong Document. Du¢i day 1a doan méd ma ta ¢6 thé
chén vao bat cr mddun 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 Jénh sau trong'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 cia mddun chinh, thém 10i'goi thi tuc InitalizeApp
Call InitializeEvents
Khi thu tuc InitializeEvents duoc thue hién'thi dbi twong Doc trong 16p s& tro dén

mot ddi tuong Document nhat dinh va bat cu thu tuc su kién nao trong 16p s& chay
khi sy kién d6 xay/ra.

4.2. Lap trinh trong cac méi trwwréo'ng khac VBA

Khi sy kién & muc ban v& da dugce cho phép, ta s& tim dugc bién cua 16p Doc c6
trong hop danh sdch cua clra s6 mi chuong trinh cua ClassModule. Chon 16p Doc
va liétké danh sach eac su kién sin co s& xuat hién trong hop danh sach Procedure.
Chi can chon swkién mudn viét xir 1y, khung xtr Iy s€ duoc 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 & muc 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 co san trong ban vé& s& 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 triong ngodi VBA” trang
209, céc tha tuc d6 s€ cho phép ta lam viéc véi ban ve cu the.

Cap nhat trinh don tit véi cac su kién BeginShortcutMenuDefault va
EndShortcutMenu

Vi du nay st dung bd xtr ly sy kién cho sy kién BeginShortcutMenuDefault dé thém
chi myuc “OpenDWG” ngay tur trude cho trinh don tat. Sau d6 xwr Iy su kién cho
EndShortcutMenu s€ xo04 chi muc thém vao dé né khong duoc 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.IAcadPopupMenu)
On Error Resume Next
ShortcutMenu.Item("OpenDWG") .Delete

End Sub

5. Xir ly su kién'é mirc doi tugng

Céc sy kién ¢ mirc dbi twrgng khong thuong trirc trong AutoCAD VBA. C6 nghia 1a
chung s€ khong tu hoat dong khi mot du an VBA dugc tai vao. Mot sy kién & muc
d6i tuong phai dugc cho phép ddivéi VBA va tat ca cac diéu khién ActiveX
Automation khac.

Moi khi mdt sw kién & mure doi tugng dugce cho phép, chi c6 mot sy kién sau co6 the
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 & mire 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¢ cira 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 ndi nhitng dbi tuong
dugc khai bao trong mo-dun 16p voi doi tugng Circle. Dudi day 1a doan ma ma-ta
¢0 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 lénh sau trong phan céac khai
bao:
Dim x as New EventClassModule

2 Trong cung ctra s6 do, tao mot duong tron ¢o6 tén la“MyCircle” va khoi tao no
V01 cac su kién:
Sub InitializeEvents|()
Dim MyCircle As AcadCircle
Dim centerPoint (0. Tow2) As Double
Dim radius As Double
centerPoint (0) = 0#: centerPoint (1) = O0#: centerPoint(2) = O#
radius = 5#
Set MyCircle =
ThisDrawing.ModelSpace.AddCircle (centerPoint, radius)
Set X.0Object| = MyCircle
End Sub

3 Trong phan mé ctia‘md-dun chinh, thém 10i goi thi tuc InitalizeApp:
Call InitializEvents

Khi thu tuc InitializEvents duoc thuc hién thi d6i tuong Circle trong mo-dun 16p s&
tro dén mdt doi twgng Circle da dugc tao va bat cu thu tuc sy kién nao trong mo-
dun 16p s€ chay khi su kién d6 xay ra.

CHU Y Khi Iap trinh trong VBA, can phai cung cdp xtr 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 duogc 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 dugc goi khi dudng polyline bi thay ddi kich thudc
’ Néu dudng polyline bi xod thi su kién modified van duoc goi ra nén
’ c6 thé st dung bay 18i dé& tranh doc dir liéu tu dbil tuong di bi xoa
On Error GoTo ERRORHANDLER
MsgBox "The area of " & pObject.ObjectName & " is: "& 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 vé 2D phai mo
ta vat thé khong gian va phai thé hién dugc mot cach
tryc quan. Hon nita, vi cac hinh chiéu dugc tao ra
doc 1ap nén kha ning 16i va gdy nham lan 1a rat 16n.
Vi vay, ta co 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 h¢ 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 cta truc Z khi~da biét hudng cua truc X
va Y, dong thoi cling xac dinh chiéu quay duong xung quanh cac truc trong khong
gian 3D.

r

bé xac dinh chiéu duong 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, ngon tro.chi huéng thing dimg 1én trén va ngén giira gap theo hudng
vudng gbéc.voi long ban tay, khi d6 hudng chi ctia ngén céi s€ trung voi hudng
duong cda truc X, hudng cua cac ngdn trd trung voi huong duong cua truc Y, va
huéng chi ciangon gitra 1a huéng 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 do6 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, trude 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 dudong 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(l) =1
points2D(2) = 1: points2D(3) = 2
points2D(4) = 2: points2D(5) = 2

’ Pinh nghia dinh polylinet 3D

points3D(0) = 1: points3D(1) T: points3D(2) = O
points3D(3) = 2: points3D(4) = 1: points3D(5) 0
points3D(6) = 2: points3D(7) 2: points3D(8) = 0

' Tao polyline 2D

Set pline2DObj =
ThisDrawing.ModelSpace.AddLightWeightPolyline (points2D)
pline2DObj.Color.= acRed

pline2D0Obj .Update

! Taow=polyline 3D

Set pline3DObj = ThisDrawing.ModelSpace.AddPolyline (points3D)
pline3D0Ob7 .Coloxr = acBlue

pline3DObj.Update

"WL&y cdc toa do“dinh clia cac polyline
Dim get2Dpts As Variant

Dim get3Dpts As Variant

get2Dpts = pline2DObj.Coordinates
get3Dpts = pline3DObj.Coordinates

’ Hién thi toa doé

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 dé trong khong gian 3D,
c¢6 thé dugc 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 can hién thi biéu
tuong cua UCS tai géc cua hé toa do do béng cach st dung thudec tinh
UCSIconAtOrigin (xem thudc tinh UCSIconOn) va dé khong hién thi biéutwong tai
gbc toa d9, né dugc hién thi tai toa dd WCS duoc dinh nghia boi bién hé thong
UCSORG.

Céc hé truc toa do nguoi dung rat hitu ich trong khong gian 3D.Ta s& dé dang sap
xép cac hé toa do thang hang véi cac khdi hinh.hoe:dd'co hon 1a phai tim ra do dich
chuyén chinh xac ctia mot diém trong khong gian 3D.

=\ _ =P
O @ Er””

Hé truc thir nhat Hé truc thir 2 M6 hinh véi 2 hé truc toa do

C6 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 thu cong. AutoCAD luu gitr dugc 10 h¢ truc toa do sau cung, ma dugc tao ra
trong khong gian mo 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.
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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.
Hé 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 ()
’ Ppinh nghia céac bién cén dung
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: origin(2) = 3
xAxisPnt (0) = 5: xAxisPnt(l) = 5: xAxisPnt (2) = 3
yAxisPnt (0) = 4: yAxisPnt(l) = 63 yAxisPnt(2) = 3

’ Thém hé truc UCS vao tép dbéi tuong UserCoordinatesSystems
Set ucsObj = ThisDrawing.UserCoordinateSystems.
Add(origin, xAxisPnt, yAxisPnt, "New UCS")

' Thé& hién biéu .tuong UCS
ThisDrawing.ActiveViewport.UCSIconAtOrigin = True
ThisDrawing.ActiveViewport.UCSIconOn = True

’ Chuyén.héitruc UCS m&i thanh hé truc hién thoi

ThisDrawing.ActivelUCS, = ucsObj

MsgBox M"The current,lUCS is : " & ThisDrawing.ActiveUCS.Name
&whCrLf.& " Pick a point in the drawing."

* Tim toa' dé trong 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 (1) & ", " & 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 pisp 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 nao 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 do 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 théng 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 duoc biéu dién trong h¢ truc
WCS ngoai trir khi ¢6 nhitng trudng hop khac duoc chi 0.

UCsS

User Coordinate System (UCS) - h¢ truc toa do lam viéc. Nguoi dung tao ra
hé truc UCS dé tao thuan loi cho cac thao tac VO‘l ban v&. Tat ca céc dlem
duoc chuyén vao dong 1énh ciia AutoCAD, bao.gém ca nhirng diém tra vé
tor cac ham AutoLISP va cidc ham md rdng, 1a nhiing diém trong hé truc
UCS hién tai (trtr khi ngudi dung thém'vao phia truéc dau* ¢ dau nhac
dong 1€nh). Néu muén ung dung guritoa do diém theo.hé truc WCS, OCS,
DCS dén dong 1énh ctia AutoCAD, trudc hét phai-chuyén toa do vé hé truc
toa dd UCS bang cach goi phuong thirc TranslateCoordinates.

OCS

Object Coordinate System (OCS) - gid tri toa d0 duoc xac dinh trong cac
phuong thirc va thudc tinh'cho dditwong Polyline va LightweightPolyline,
déu dugce biéu dién trong hé toa do.nay, tuong ddi so véi dbi tuong. Nhiing
diém nay thuong duoc chuyén sang hé toa d0 WCS, hé toa do0 UCS hi¢n tai
hoac hé toa.do DCS hién tai, tuy+theo muc dich st dung cua ddi tuong.
Nguoc 1ai, cac diém trong h¢.toa d0 WCS, UCS hay DCS phai dugc chuyén
vé hé truc OCS trude khi ghi vao co s¢ dir licu bfing chinh cac thudc tinh do.
Xém thém tai liéu “detiveX and VBA Reference” dé tim hiéu thém vé cac
phuong thirc va thudc tinh dugc stir dung trong hé truc toa do nay.

Khi chuyen toa do sang h¢ OCS hodc ngugc lai, can /dua vao vec to phap
tuyén'tcho “hé truc OCS trong d6i sb cudi cing cia ham
TranslateCoordinates.

DCS

Di,splay Coordinate System (DCS) - hé truc toa d6 ma cac dbi tuong s€ duogc
bién doi trude khi chung duoc hién thi. Goc ciia DCS 1a diém duogc luu
trong bién h¢ thong TARGET cua AutoCAD va truc Z cia hé tryc nay la
huong quan sat. Noi cach khac, khung nhin luén la mat phang quan sat cua

' Véc to phap tuyén (Normal vector): véc to phap tuyén don vi trong hé toa d6 WCS, dung 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 dugc 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 do. H¢ truc PSDCS
chi c6 thé dugc bién doi trong khung nhin cua khong gian mé hinh hién tai.
Néu d6i s6 from 1a PSDCS thi ddi s6 to s& 1a DCS va nguoc lai.

Bién doi toa do tir hé truc OCS sang hé truc WCS

Vi du sau déy s& tao ra ddi tuong Polyline trong khong gian mé hinh./Dinh thé nhat
cua da tuyén s& duogc biéu dién theo toa d¢ trong ca hé.truc OCS va WCS. Qua trinh
bién dbi nguoc tir OCS sang WCS can phai nhapwvéc'to phap tuyén caa hé truc OCS
vao dbi sb cudi cung trong phuong thirc TranslateCoordinates.
Sub Ch8 TranslateCoordinates|()

’ Tao mdét polyline trong khéng gian mdéThinh.

Dim plineObj As AcadPolyline

Dim points (0 To 14) As Double
’ Gan cac dinh cho polyline

points(O) = 1: points(l)w= 1: points(2) 0
points (3 1: points(4) = 2: points(5) = 0
points (6 ) = 2: points(7) = 2: points(8) = 0
points (9) = 3% points(10) =12: points(ll) = 0
points (12) ="4: points(13) = 4% points(l4) = 0

4

Tao d&bi tuong light/weight Polyline trong khéng gian mé hinh
Set plineObj = ThisDrawing.ModelSpace.AddPolyline (points)

! Tim toa & X va Y cla dinh ddu tién clia dudng polyline

Dim firstVertex.As Variant

firstVertex = plineObj.Coordinate (0)

! Tim» toa ddé Z clia dudong polyline st dung thudc tinh

Elevation

firstVertex(2) = plineObj.Elevation

! Thay déi véc to phdp cho polyline dé& thiy su sai khac
! gittarhai hé toa dd

Dim. plineNormal (0 To 2) As Double

plineNormal (0) = O#

plineNormal (1) = 1#

plineNormal (2) 2%

plineObj.Normal = plineNormal

’ Chuyén toa d6 tu hé& truc OCS sang WCS

Dim coordinateWCS As Variant

coordinateWCS = ThisDrawing.Utility.TranslateCoordinates _
(firstVertex, acOCS, acWorld, False, plineNormal)

’ Bidu dién 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 tuong ba chiéu

AutoCAD hd tro ba kiéu mo hinh khong gian: mé hinh khung day, Iudi va khoi.
Moi loai c6 céch tao va hi€u chinh riéng.

A

Khung day Ludi bé mat Khoi

Mo hinh khung ddy: 12 dang mo ta cic d6i twong khong gian dudi dang khung.
Trong md hinh nay, cac ddi twong khong'co cic mit ma chi gdm cac diém, cac
duong thang va cac dudng cong thé hién eac canh'cua vat thé. C6 thé tao md hinh
khung ddy bang cach bb tri cac d6i twong 2D ¢ bat et dau trong khong gian 3D.
AutoCAD ciing cung cip mét s6.ddi-tuong khung day 3D nhu duong da tuyén 3D.
Vi mbi d6i tuong duogc tao'thanh boi mo hinh khung day can duoc v& va bd tri mot
cach doc 1ap nén loai mo hinh'nay d6ikhi rat ton thoi gian dé mé ta.

Mo hinh luéi bé matsphite tap hon.mé. hinh khung day & chd né phai dinh nghia
khong chi cac. canhy ma ca bé mit cua ddi tugng. MO hinh hod bé mit trong
AutoCAD xde dinh eac mit bang cach str dung mot ludi da giac. Do cac mit cua
ludi 1a phang nén lwdi chi ed the xap xi dugc cac duong cong ctia bé mit.

Mo hinh“khéi: 14 loai mo hinh 3D sir dung dé nhat. V&i mo hinh khdi trong
AutoCAD, ta c6 thé tao ra cac hinh 3D co ban nhu : hop, hinh nén, tru tron, hinh
cau, hinh ném... Sau:do, dé tao ra cac hinh khdi khéc phtrc tap hon, ta co thé két
hop, cat bo,hoac xac dinh giao cit cua cac khdi. Ta cling co thé tao ra khoi bfmg
cach quét mothinh phang quanh mét truc nao d6 hodc quét theo mot dudng nao do.
Vi AutoCAD Designer, ta c6 thé dinh nghia cac khéi theo cac thong sé 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 mo6
hinh khac nhau, do vay khong nén s 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 nguoi dung (UCS).

= Di chuyén dbi tugng da duogc tao ra tir trude theo hudng thich hop trong
khong gian 3D.

Ngoai ra c6 thé tao mot s6 ddi twong khung day nhu duong da tuyén trong khong
gian 3D. Sir dung phuong thirc Add3DPoly dé tao dbi tuong 3DPolyline: Hinh v&
dudi mo ta mot vi du img dung mé hinh hod 3D bang cach két hop cac.da tuyén 3D
va céc biéu tuong 2D duogc dit trong khong gian 3D.

4.2. Tao lwéi bé mat

Mot ludi‘da’gide(ddi tuong PolygonMesh) thé hién bé mit ciia mot vat thé bang
cac mat phang. Mat-do ludi hay s6 mat dugc xdc dinh boi ma trén c6 MxN dinh,
tuong trnhu mot ludi bao gom cac cot va cac hang. M va N theo thtr tu 1a chi sb
¢6t va'chi s6 hang ctia mot dinh bat ky cta ludi. Ludi 6 thé tao ca trong khong gian
2D va-3D nhung chu yéu duoc sir dung trong 3D.

Str dung m@ hinh ludi néu nhu khong can chi tiét vé mot s6 thudc 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 mod
ta & hinh v€ dudi day:
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M mo
N dong

M dong
N dong

Dé tao luéi chir nhat sir dung phuong thirc'Add3Dme sh . Phuong thiic nay can 3
tham sb dau vao: s6 dinh theo huéng M (sé cot), s6'dinhitheo hudng N (sé hang) va
mot mang kiéu variant dé luu foa 'dd cac dinh ctia luéi. Khi mot ddi twong
PolygonMesh dugc tao ra;sir dung thudc tinh Mclose va Nclose dé khép kin ludi.

Vi du tao ludi da giac

Vidu n{ly s€ tao mét lu('rj da gidc kich thudc 4x4. Hudng cua khlmg nhin hién tai s¢€
dugc dieu chinh dé co the nhin dugc ludi trong khong gian 3D dé dang hon.

Sub Ch8 Create3DMesh ()
Dim. meshObj As AcadPolygonMesh
Dim mSize, nSize, Count As Integer
Dim points (0 To:47) As Double
’ {tao mang chtia cac diém

points (0) . =.0: points (1) 0: points(2) = 0
points(3)w= 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(31) = 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(4l) =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 mé hinh

Set meshObj = ThisDrawing.ModelSpace.Add3Dmesh
(mSize, nSize, points)

"Thay ddi huéng cta 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 véi mdi mit ¢o'thé co
sb dinh khac nhau. Tao luéi da dién tuong tu nhu tao ludi chir nhat, can chira toa
d6 clia tat ca cac dinh va sau d6 dinh nghia cdc mat bang cach nhap chi sd cta 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 ching:

Mubn tao mot canh khuét thi nhap chi s6 dinh cuacanh d6 1a s am. C6 thé tham
khao thém trong tai li¢u “ActiveX and VBA Reference”, phan phuong thuc
AddPolyfaceMesh.

Tao ludi da dién

Vi du nay tao ra mot d6i twong PolyfaceMesh trong khong gian mé hinh. Huéng
cua cong nhin st dung-s€-duoc.dicu chinh d¢ co6 thé nhin dugc ludi trong khong
gian 3D dé dang hon.

Sub Ch8 CreatePolyfaceMesh ()

"Pinh nghia cidc dinh cua 1ludi
Dim vertex(0 To 17) As Double

vertex (0)f = 4: vertex(l) = 7: vertex(2) 0
vertex (3) = 5S5:.vertex(4) = 7: vertex(5) = 0
vertex(6) = 6: vertex(7) = 7: vertex(8) = 0
vertex (9) = 4: vertex(10) = 6: vertex(ll) = 0
vertex (12) = 5: vertex(13) = 6: vertex(1l4) = 0
vertex (15) = 6: vertex(l6) = 6: vertex(1l7) =1

4

Pinh nghia danh sé&ch céc mdt
Dim FacelList (0 To 7) As Integer
FaceList (0) =
FacelList (1) =
Facelist (
FacelList (
(
(
(

Facelist =

Facelist

Facelist

FacelList ( =5

" Tao ludi da dién

Dim polyfaceMeshObj As AcadPolyfaceMesh

Set polyfaceMeshObj = ModelSpace.AddPolyfaceMesh
(vertex, Facelist)

’ Thay dbéi hudéng nhin cliia cbdbng nhin d& nhin ludi da dién.

Dim NewDirection (0 To 2) As Double

O WN O

2)
3)
4)
5) =
6)
7)
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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 bd 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, non, try, cﬁu, hinh aém...
hodc bang cach dap ndi tir mot ddi twong 2D theo mot duong sinh hodc quay hinh
2D quanh mét truc. Dudi ddy 14 cac phuong thic dé tao khdi: AddBox, AddCone,
AddCylinder, AddEllipticalCone, AddElliptical Cylinder,AddExtrudedSolid,
AddExtrudedSolidAlongPath, = AddRevolvedSolid, . "AddSolid, ' AddSphere,
AddTorus, AddWedge.

Tao khoi hinh ném

Vi du nay sé tao ra khoi dac hinh ném trong khéng gian-md hinh. Hudng cua C(Z)nggr
nhin str dung s€ dugc diéu chinh dé c.thé nhin dugc khoi trong khong gian 3D dé
dang hon.

Sub Ch8 CreateWedge ()
Dim wedgeObj As Acad3DSelid
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) = 5#: center (1) = 5#: center(2) = 0
lengthu="10#: width = 15%#: height = 204
' Tao khéi ném trong» khéng gian mé hinh
Set wedgeObj = ThisDrawing.ModelSpace.
AddWedge (center,. length, width, height)
7 (pdi hudng nhin cia 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 duogc
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 ¢ thé sir dung mot-trong 2 phuong thirc Rotate hoic
Rotate3D. Du6i day la mot thu tuc tao mot khoi hdp vaquay né quanh mot truc.

Tao khai hop va quay né quanh mot truc

Vi du sau s& tao mot khdi hop, saudo sé dinhnghia-truc quay va quay khéi hop
quanh truc d6 voi goc quay 30%

Sub Ch8 Rotate 3DBox()
Dim boxObj As Acad3DSolid
Dim length As Double
Dim width As Double
Dim height As Double
Dim center (0 To 2)/As Double
' Pinh nighia khéi hép
center (0) .= 5:.center(l) = 5: center(2) = 0
length = 5
width = 7
height = 10
'"Tao’khbéi hép trong khéng gian mdé hinh
Set box0bj = ThisDrawing.ModelSpace.

AddBox (center, length, width, height)

".binh 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 hoép
boxObj.Rotate3D rotatePtl, rotatePt2, rotateAngle
ZoomAll

End Sub
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5.2. Nhan ban'

Phuong thitc ArrayRectangular sé& thuc hién nhin ban ddi 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 tron va sau d6 nhan ban dang chir nhat gom
(4hang x 4cdt x 3tang)

Sub Ch8 CreateRectangularArray ()
' Tao dudng tron
Dim circleObj As AcadCircle
Dim center (0 Toi2) As Double
Dim radius As Double
center (0) = 2: center(l) = 2: center(2) =0
radius = 0.5
Set circleObj = ThisDrawing.ModelSpace.

AddCdircle (center,..radius)

’ Pinh . nghTa ‘kich«thudéc dady hinh ch@ nhat
Dim numberOfRows: As Long
Dim numberOfColumns’ As Long
Dim numberOfLevels As Long
Dim/distanceBwtnRows As Double
Dim distanceBwtnColumns As Double
Dim distanceBwtnLevels As Double
numberOfRows = 4
numberQfColumns = 4
numberOfLevels = 3
distanceBwtnRows = 1
distanceBwtnColumns = 1
distanceBwtnLevels = 4
’ Nhan ban dbi tuong
Dim retObj As Variant

! Nhan ban (Array): 1a qua trinh tao ra mét (hoac nhiéu) dbi tuong mai giéng }}ét nhu ddi tuong ban
dau theo mot quy luat bo tri dang chit nhat hodc theo dang toa do cuc (va co thé xoay hinh méi duge
tao di mot 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 xtng  Sau khi 13y dGi x(rng

Lay doi xirng trong khong gian 3D

Vi du nay s€ tao mot khoi hop trong khong gian mé hinh va sau do sé lay doi xting
khoi hop dé qua mot mat phang va khoi hop doi xung s€ c6 mau do.
Sub Ch8 MirrorABox3D()

' Tao dbi tuoeng khdi

Dim boxObj As Acad3DSolid

Dim lengtht¢As Double

Dim width As .Double

Dim hedghtwAs Double

Dim center (0 To.2) As’'Double

center (0) = 5#% center(l) = 5#: center(2) = 0

length = 5#:“width = 7: height = 10#

", Tao khéirhdép «(dbéi tuong 3DSolid) trong khéng gian mdé hinh

Set boxObj =,ThisDrawing.ModelSpace.

AddBox (center, length, width, height)

’ Pinh nghia mit phing 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(1l) = 2: mirrorPt2(2) = 0
mirrorPt3(0) = 1.25: mirrorPt3(1l) = 2: mirrorPt3(2) 2

' Ly dbi xtmg khéi hép
Dim mirrorBoxObj As Acad3DSolid
Set mirrorBoxObj = boxObj.Mirror3D
(mirrorPtl, mirrorPt2, mirrorPt3)
mirrorBoxObj.Color = acRed
ZoomAll
End Sub
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6. Hiéu chinh vat thé khdi

C6 thé tao ra cac hinh khéi phirc tap tir cac vat 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 cét

Poan chuong trinh dudi déy s& tao mot khéi hop va mot khdi try trong khong glan
mo hinh. Sau d6 s€ tim giao cua hai khéi va tao khoi ‘moit phan giao cuahai’khbi
trén. Dé quan sat dugc t6t hon, khdi hop s& c6 mau trang va khoi tru'sé e6-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 khéi try trong khong gian mo hinh. Sau do s€
tim giao cua hai khéi va tao khoi moi_tir phan giao cua hai khdi trén. Pé quan sat

dugc tot hon, khdi hop s& c6 mau trang va khdi tru 88 ¢6 mau xanh va khoi giao s&
cd mau do.

Sub Ch8 FindInterferenceBetweenSolids()
’ Pinh nghia khbir hop
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 hoép trong khédng gian md hinh cé mau trdng
Set boxObj = ThisDrawing.ModelSpace.
AddBox (center, length, width, height)
boxObj.Color = acWhite
’ 'Binh nghia khéi tru
Dim e¢ylinderObj 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 clia hai khéi va tao ra khdéi méi cé mau do.
Dim solidObj As Acad3DSolid
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Set s0lidObj = boxObj.CheckInterference (cylinderObj, True)
solidObj.Color = acRed
ZoomAll

End Sub

Cac 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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Mt phang cét dugc MOt nlra dugc gilr Gilr lai ca hai phan
xac dinh bdi3 diém lai sau khi cit sau khi cat

Cat khai thanh hai phan

Vi dy/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 dugc tra vé kiéu doi tugng
3DSolid.

Sub €h8/  SliceABox ()

’ Pbinh nghia d8i 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 mdé hinh

Set boxObj = ThisDrawing.ModelSpace.AddBox
(center, length, width, height)

boxObj.Color = acWhite

’ Pinh nghia mit 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(1l) = 2.5: slicePt3(2) = 10

’ C4t khéi hdép thanh cdc 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 m6 hinh khung day cho-dén
khi thuc hién 4n, to bong hoac tao vd. Ngoai ra, co thé tinh toan cac thudc tinh cua
khéi nhu thé tich, m6é men quan tinh, trong tdm khdi... bang cach sir dung¢ac thude
tinh sau: MomentOflnertia, PrincipalDirections, PrincipalMoments,
ProductOflnertia, RadiiOfGyration, Volume.

Thudc tinh ContourlinesPerSurface diéu khién sé lugnhg duong dé thé hién cac phan
duong cong cua khung day.

Thudc tinh RenderSmoothness diéu chinh d tron etia cac dudng thay va khuat cia
vat thé.
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TAO BO CUC VA IN AN
e
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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 chtra 99
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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 1ap 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): 13 noi dé v&, noi ma nguoi ding sé tao ra cac

doi tuong hinh hoc cua mdt md hinh nao dé. 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 mo hinh khi
duoc in ra. Trong khong gian in, ta c6 thé bd tri cac khung nhin khac nhau cta ban
v&, thu phong cac khung nhin mét cach doc 1ap va sap Xep cac khung nhin khac
nhau ctia ban vé dé in. C6 thé c6 nhiéu khong gian in, mdi khong gian in 1a mot
cach trinh bay ban vé.

2. B0 cuc ban vé

Tt ca cAu tao hinh hoc ciia ban v& déu dugc chira trong cac Layout', Khong gian
mo hinh hinh hoc dugc chira trong mot Layout riéng c6 tén'la Model. Ta khéng thé
thay doi tén cta Layout nay ciing nhu tao ra mot Layout khac dé'chtra khéng gian
mo hinh hinh hoc. Chi c6 mdt Layout chira khong gianimé hinh‘trong mgt ban vé.

Khong gian in hinh hoc dugc dé trong nhiéu Layout. Trong mot ban vé& c6 thé co
nhiéu Layout, moi cai thé hién céc cau hinh in khac nhau va‘ta.co th¢ 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 m6 hinh. Béi vi Layout khong gian in c6 thé
nhiéu hon mot trong ciing mot.ban v& nén d6i tuong PaperSpace chi dén Layuot
khong gian in hién hanh cudi eung:

2.1. Méi quan hé giira Layout va Block

Noi dung cta bat ¢t Layout nao déu duge dit gilta hai dbi tugng ActiveX khac
nhau, d6 la d6i twong Layout va d6i-trong Block. Déi tuong Layout chira cac thiét
1ap vé in an va'cde dic tinh vé hién thi cua Layout nhu 13 cach thé hién trén giao
dién cua AttoCAD. Déi tuong Block chira thugc tinh hinh hoc cho Layout. Madi dbi
tugng Layout dugc lién két duy nhat voi mot ddi tuong Block. Dé truy cap vao dbi
tuong Block da lién két voi Layout trude, sir dung thude tinh Block ciia Layout do.
Nguoc:lai, mdi.ddi twong Block ciing dugc lién két véi duy nhat mot dbi tuong
Layout, va-dé truy cap vao d6i tuong Layout di lién két véi Block trudc, sir dung
thudc tinh.Layout cho Block do.

2.2. Khai niém vé cau hinh in

Déi tugng PlotConfiguration gidng véi dbi tugng Layout & chd chiing déu chira cac
thong tin v€ in an. Khac biét cua ching ¢ chod: doi tugng Layout dugce lién két véi

! Layout: 1a mot khai niém trong AutoCAD, no thé hién cach bé tri cac dbi tuong hinh hoc trong
ban v&. Bi 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 tuong duwong cho nén chiing 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 ctr doi tugng hinh hoc nao.

2.3. Xac dinh cac cau hinh cua Layout

Céc cau hinh cua Layout diéu khién ket qud 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 c4u hinh cua thiét bi in duoc thiét lap trong
hé thong. Moi thiét bi in khac nhau s& cd san mdt danh sach cac khé giay tiéu
chuan. Bé thay d6i kho giay trong Layout, st dung thudc tinh canonicalMedia-
Name.

Don vi cua ban in dugc xac dinh thong qua thud¢ tinh Paperunits. Thude tinh nay
6 thé lély mot trong 3 gid tri 1a: acInchesiacMillimeters, hodc acPixels. Néu
thiét bi in dugc cdu hinh in theo ché do Raster thi bube.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 & géc phia dudi bén trai ciia mot ving in xac dinh va
dugc diéu khién thong qua-thuge tinh PlotOrigin. Vi tri mac dinh cua gdc nay la
(0,0). Tuy nhién, ta c6.thé chuyén sang ché-dd in canh gitta bang cach gan thudc
tinh CenterPlot bing TRUE, khi dé gbe ban int s& duoc ty dong thay doi.

2.3.3. Thiétlap vung in

Khi chuan bi in ' m6t Layout can-chi rd ving in dé xac dinh nhiing gi can in trong
ban v€. B¢ chi'dinh yung in, ta st dung thudc tinh PlotType. Thudc tinh nay c6 thé
nhan mét trong céac gia tri. dudi day:

acDisplay In tit cdcac ddi twong dang thé hién trong khong gian mé hinh. Tuy
chon nay khong cé hi€u luc khi in tr mdt Layout khong gian in

acExtents In tit ca nhitng ddi twong ndm 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 tugng nam trong phan 18 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 vai kho giay. Ty 1€ in co 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 c6 thé st dung gia tri acScaleToFit cua thugc tinh 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 hop voi ty 18.in trong
Layout. Dién hinh 14 d6 day nét v& xac dinh bé rong nét ciia d6i twong.dugc in va
duoc in ra v6i bé rong nét khong phy thude vao ty 1¢/in. Thong thuong nén sir dung
ty 1¢ in méc dinh d6i v6i mdi Layout 1a 1:1. Tuy nhién'néu mudn inmot Layout vira
vao kho gidy in khac véi kho cia Layout d6 thi ean chi rd d6 day nét dugce phong
dai phu hop voi ty 1€ in mai.

Dé phong dai do day nét thi gan thudc tinh ScaleLineWeights thanh TRUE va néu
khong can phong dai nét vé thi gan thudc tinh nay thanh FALSE.

2.3.6. Thiét 1ap thiét bi in

Tén thiét bi in duoc xéac dinh trong thudc tinh ConfigName, thudc tinh nay co thé
nhan bat cr gia tri tén thiét bi'nao cd hiéu lyc trong hé thdng'. Khi khong thiét lap
mot gid tri cy the thi«cong cu in s& dugc st dung la thiét bi in mdc dinh trong hé
théng.

3. Khai niém khung nhin

Khi Jam viée trong khong'gian mé hinh, ta v& trong cac khung nhin xép canh nhau
(trong ingv6i d6i tuong Viewport trong ActiveX Automation). Cé thé hién thi mot
hay vaikhung nhin khéc nhau ciing mét ltc. Néu mot vai khung nhin duogc hién thi,
thi viéc hiét chinh trén mot khung nhin s& anh hudng dén tat 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 1a hé théng may tinh hodc hé thong mang may tinh.
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Khung nhin xép canh nhau Khung nhin ndi

Trong khong gian in, ta lam viéc trong cac khung nhin ndi cua né (ing voi ddi
tugng PViewport trong ActiveX Automation) dé c6 thé thé hién duogc tit ca.cac anh
khac nhau cia mo6 hinh. Khung nhin kiéu noi duge coi nhu mot ddi tuong nén co
thé di chuyén, thay d6i kich thudc va dinh hinh dang cho phu hop véi Layout. Ta
cling c6 thé vé cac dbi tuong, chéng han nhu tén cac khoi hay chu thich, mdt cach
tryc tiép trong khong gian in ma khong anh huong dén ban vé trong khéng gian mo
hinh.

Trong khong gian in, s& khong thé hiéu chinh cac d6i tuong vé trong khong gian mo
hinh. Dé truy cap vao mo hinh trong ddi twong PViewport, can chuyén tir khong
gian in sang khong gian md hinh thong qua-thudc tinh ActiveSpace. Khi do ta co
thé 1am viéc v6i md hinh trong khi yan quan sat dugc'cae Layout. trong ddi tugng
PViewport, viéc hiéu chinh va thay.ddi goc.nhin gan’ gibng nhu trong Viewport.
Tuy nhién, ta c6 thém quyén diéukhién cho timg khung nhin. Vi du: c6 thé dong
bang hodc tat cac 16p trong métvai khung nhin ma khéng anh hudng dén cac khung
nhin khéc, c6 thé thé hién tat'ca hay mot ) khung nhin, c6 thé can hang vi tri gilra
cac khung nhin ciing nhu ty ¢ quan sat cho phu hop véi toan bo Layout.

Minh hoa dudi day lam thé hién céch hién thi cac canh nhin khac nhau ctia mé hinh
trong khong gian in. Mdi khong gian in dai dién cho mot ddi twong Pviewport voi
mot canh nhin khac nhau. Trong mt canh nhin, 16p dudong kich thudc da dugce tat.
Chu ¥ rang phantiéu dé,khung va ghi chii v& trong khong gian in khong xuat hién
trong khong gian m6 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 d6i tuong Viewport, thudc tinh ActiveSpace phai dugc gan gia tri
la acModelspace va khi lam vi¢c trong doi tugng PViewport, ActiveSpace co thé

Phat trién AutoCAD bang ActiveX va VBA | 237



nhan mot trong hai gid 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 noi 7dé thay d6i mo hinh
acModelspace hodc thay d6i canh nhin. C6 thé dong biang hodc tit
cac 16p trong tirng khung nhin.

Viewport ActiveSpace= Chia man hinh thanh cac khung nhin xép-¢anh nhau
acModelspace dé hiéu chinh trén cac canh nhin khac nhau clia mé
hinh

Trong AutoCAD ActiveX Automation, thudc tinh ActiveSpace dugc st dung dé
diéu khién bién hé théng TILEMOBE. Gan
ThisDrawing.ActiveSpace=acModelSpace tuwong duong véi gan TILEMODE=on vVa
khi gdn ThisDrawing.AciveSpace=acPaperSpace tuong ~duong v&i gan
TILEMODE=off.

Tuong tu, thudc tinh MSpace tuong duong véi hai lénh cua AutoCAD la MSPACE va
psPACE. Khi gdn ThisDrawing.MSpace=TRUE.s€ tuong duong voi sir dung Iénh
MsPACE dé chuyén sang khong gian mo hinh, va khi thudc tinh trén duoc gan gia tri
FALSE s& tuong duong véi 1énh pspack dé chuyén sang khong gian in.

Can chua y trude khi gan thudc tinh MSPACE thanh TRUE cin sir dung phuong thirc
Display dé khdi tao cac théng sd'dd-hoaban dau trudc khi chuyén sang khong gian
mo hinh va dé AutoCAD thuc hién cic thao tac can thiét khac. Tuy nhién, trong
giao tiép ActiveX Automation, nguoi 1ap trinh can phai can trong véi phuong thirc
khéi tao nay

CHU'Y " Nén'ghi nhd réng can phai bt man hinh bng cach goi phuong thirc Display cho
it-nhét la mét doi tudng Pviewport trudc khi gan thudc tinh Mspace bang TRUE. Néu khéng
bat dugec man hinh thi s€ lam phat sinh 10i do thudc tinh MSpace.

3.1. Chuyén sang Layout ctia khdéng 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 khoi tao cac thong s6 dd hoa
ThisDrawing.ActivePViewport.Display TRUE

2 Chuyén thudc tinh Mspace thanh TRUE:
ThisDrawing.MSpace=TRUE

Céc budc thyc hién trén s€ chuyén sang khong gian mo hinh va cac khung nhin noi.

CHU Y Phai tao khung nhin ndi trudc khi chuyén sang khong gian mé_ hinh.

D& chuyén sang khung nhin xé&p canh nhau thi.thu'c hién thém budc sau:

= Gan thudc tinh ActiveSpace thanh acModelspace:

ThisDrawing.ActiveSpace=acModelSpace

3.3. Tao khung nhin trong khoéng gian.in

Cac khung nhin cua khong ‘gian-in dugcitao boi phuong thire AddPViewport.
Phuong thirc ndy can c6,/diém “giita, bé tong va chiéu cao cua khung nhin mai.
Trudce khi tao khung nhin, st dung«thudc tinh ActiveSpace khong gian in thanh
khong gian v& hién tai (thong thuong'duec str dung bang cach gan TILEMODE=0).

Sau khi tao @d0i. twgng pviewport, €0 thé gan cac thudc tinh cua ching nhu:
Direction, LensLength, Gridon, c6 thé dieu khién cac thudc tinh cua ban than
khung nhinnnhu Layer, LineType, LinetypeScale.

Chuyén tir khong gian mo hinh sang khéng gian in

Vi du dudi day.sé chuyén AutoCAD sang khong gian in, tao khung nhin ni, gan va
kich hoatdkhung nhin.

Sub Ch9 SwitchToPaperSpace ()
" Gan khdéng 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(l) = 3
center(2) =0

Set newVport = ThisDrawing.PaperSpace.AddPViewport
(center, 6, 5)

Thay d4i huéng nhin cho mdi khung nhin

Dim viewDir (0 To 2) As Double

viewDir (0) =1

4
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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
' T&t ché d6 suwa dbi khéng gian mé hinh
ThisDrawing.MSpace = False
! ZoomExtents trong khéng gian in
ZoomExtents

End Sub

Tht tu cac bude thuc hién trén rat quan trong. Noi chung, moi thtr phai dwec thuc
hién theo trinh ty nhu cic dong Iénh trong AutoCAD, néu khong thuc hién dugc
nhu vay thi diéu khong mong mudn s& anh huéng dén viéedinh nghia va kich'hoat
cac khung nhin.

CHU Y P& gan hay stra cac thdng s& cta canh nhin (hudng nhin, ...)thi phudng thic
Display cla dbi tugng viewport can dugc gan'thanh False,.va trudc khi gan khung
nhin hién tai thi phugng thlc pisplay phai dugc.gan-trd lai gia tri'True.

Vi du tao 4 khung nhin ndi

Vi du nay lay theo vi du ¢ phan trén.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, frontVportsAs AcadPViewport
Dim rightVport, isoVpoxrt (As AcadPViewport
Dim pt (0.To“2) As Double
Dim viewDir (0 To 2) As Double
ThisDrawing.ActiveSpace = acPaperSpace
ThisDrawing.MSpace = True
' LAy PViewport ‘dang»céd va chuyén thanh topVport
(0. = 2.5¢ pt(l) =5.5: pt(2) =0
Set topVport = ThisDrawing.ActivePViewport
’Khéng can thiét 1ap hudéng nhin cho khung nhin phia trén
topVport.center = pt
topVport.width = 2.5
topVportsheight = 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 rightvport

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.AddPViewport
(pt, 2.5, 2.5)

viewDir (0) = 1: viewDir(l) = 1l: viewDir(2) =1

isoVport.direction = viewDir

isoVport.Display acOn

ThisDrawing.MSpace = True

ThisDrawing.ActivePViewport = isoVport

ZoomExtents

ZoomScaled 0.5, acZoomScaledRelativePSpace

K&t thuc: thuc hién tai tao. Iad toan bd/cac khung nhin

ThisDrawing.Regen True

End Sub

3.4. Thay déi canh nhin va néi dung khung nhin

Thay ddi canh nhin trong d6i twong Viewport chi thuc hién duge khi ¢ trong khong
gian mo hinh va doi tugng 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 s& 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 s 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 lam viéc trong khong gian in,hé s6 ty 18 thé hién ty s giira kich thudc s& in va
kich thudc thyc cua mo hinh thé hién trong khung nhin. D¢ nhan dugc ty 1€ nay,
chia don vi cua khong gian in cho don vi cia khong gian m6 hinh. Vi du do1 véi
ban vé ty 1¢ 1:4 thi h¢ sO phong dai cua'mot don vi trong khong gian in tuong Gng
v61 4 don vi ciia khong gian mo hinh.
Str dung phuong thiic zoomscaleddé co gidn cac khung nhin twong tmg véi don vi
gidy in. Phuong thuc nay can'3 thong s6 dau vao: khung nhin can dat ty 1¢, h¢ so ty
1€, cach thic thay.doi ty 1€.. Thong s6 thtr 3 1a tuy chon va xéac dinh cach thirc thay
doi ty 1€:

=  Theo gidihan 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 cia khong gian in. Khi dé
mo 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 kiéu dweng.trong khong gian in

Trong khong gian in, ta c6 thé dat ty 1¢ cho-mau ctia kiéu duong theo hai cach. Cach
thtr nhét 1 dua vao don vi v&'ctia khong gian tao ra d6i twong (khong gian mé hinh
hodc khéng gian in). Con theo cach thir hai, ty 1& cia cac kiéu duong déu duoc dit
théng nhit theo don.vi cua khong gian‘in. Ta ciing c6 thé sir dung bién hé thong
pSLTSCALE nham ‘dam bao mét ty 16.chung cho tit ca kiéu duong cua cac dbi tuong
khac nhau trong cac khung nhin cd'ty 1é phong dai khac nhau. Piéu ndy ciing ¢6 anh
huong dén.sthién thi ciia cac duong thing trong khong gian 3 chiéu.

Trong hinh v& dudi day,;mau kiéu duong ctia cac duong thang trong khong gian mo
hinh"déu dugc dat cing mot ty 1¢ trong khong gian in bang cach sir dung bién hé
thong psT.TSCALE. Piém can luu ¥ 1a mic du cac d6i tuong trong hai khung nhin c6
ty"1é phong 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 ngi 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.

Pé 4n di cac duong khuat trong khung nhin cta khong gian mé hinh (d6i twong
Viewport) khi in 4n, ta sir dung thudc tinh PlotHidden ciia ddi twong Layout. Va
tuong tu, thudc tinh nay nhan gia tri logic. Khi khong muén in duong khuit, ta gan
gia tri TRUE va nguoc lai ta gan gia tri FALSE.

4. In ban veé

Ban vé co thé duogc in gidng nhu khi nhin thiy trong khéng gian:mé hinh hodc c6
thé tién ‘hanh in sau khi dé tao b6 cuc trang in trong khong gian in. Thong thuong,
viéc in 4n trong khong gian mo hinh thich hgp khi'can xem trudc hodc kiém tra ban
v& trude khi tao bd cuc trong khong gian in. Sau khi da hoan thanh ban v& trong
khong gian mo hinh, ta s& bat dau tao bdcuc dé in an trong khong gian in.

Viéc in 4n lién quan dén hai d6i twgng ciia ActiveX. Automation 1a d6i tuong
Layout va doi tugng Plot. P61 tugng Layout chira cae thong s6 in cho mot Layout
da co tu trudce, con doi tugng Plot chira cac phuong thic va thudc tinh dé khaoi tao
va di€u khién qua trinh in.

4.1. Thao tac in co’ban

Vi @i tugng Plot, ¢6 thé str dung cac phuong thic va thudc tinh sau:

PlotToFile in ban v€ thanh tép

PlotToDevice in.ban v& trén may in

DisplayPlotPreview. xem trudc khi in mot vung dugc chi dinh

SetLayoutsToPlot 1ap danh sach cac Layout s& dugc in trong lan goi tiép theo
cua phuong thitc PlotToTép hodc PlotToDevice

StartBatchMode khoi tao in theo nhom
QuietErrorMode bat/tat ché do bao 16i ngdm' ddi vai cac 16i in
NumberOfCopies dinh s6 ban in ctia mdi lan in.

' Bao 16i ngim (QuietErrorMode): la ché @6 ma Ccac 15i xuét hién trong qua trinh in s& dugc ghi
vao mot tép rieng do d6 khong ngat qua trinh in bang cac thong bao. Cheé do nay rat thich hop voi
nhiing g dung khong dugce ngat khi in, vi du khi tién hanh in theo nhoém.
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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 startBatchMode dé khoi
tao ché do in theo nhom. Dung thudc tinh BatchPlotProgress dé kiém 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 sO cu thé cho viéc in an thivban vé s& duoc in ra
theo céc gia tri mic dinh nhu: phan ban v& in'ra 13 toan b nhiing gi dugc biéu dién,
may in mac dinh cua hé théng, ty 1& co gidn vira voi Khé gidy, goc quay bang 0,
diém méc cua ban vé& 1a (0,0). Cac thong sb in néu trén.cé.thé sira lai bang cach thay
d6i thudc tinh cua ddi tuong Layout liénkét voi khong gian mo hinh.

In phan mé rong cua khong gian.mé 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 no s& tao mot.§6 thong'sé in, cudi cung ban in s& duoc giri
dén may in nhd phueng thitc P1otroDevice

Sub Ch9 PrintModelSpace ()
' Kiém tra khéng gian lam viéc 1la khéng gian mdé hinh

If ThisDrawing.ActiveSpace = acPaperSpace Then
ThisDrawing.MSpace = True
ThisDrawing.ActiveSpace = acModelSpace

End If

r

Xac. dinh pham vi va ty sb co gidn cho vung in
ThisDrawing.ModelSpace.Layout.PlotType = acExtents
ThisDrawing.ModelSpace.Layout.

StandardScale = acScaleToFit
'/ Gan sb luong ban in 1a 1
ThisDrawing.Plot.NumberOfCopies = 1
7Bt dau in
ThisDrawing.Plot.PlotToDevice
End Sub

Tén thiét bj co thé duoc chi ra bang cach s 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

C6 thé in mot hay nhiéu Layout trong khong gian in cung mdt luc, co thé in Layout
hién hanh nhu da trinh bay trong phan “In trong khong gian mé hinh” trang 245,
hoac in Layout dugc 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]l” 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 giri cac ban in dén
may in mdc dinh.
Sub Ch9_PrintPaperSpace(l

’ Tao céc Layout dé in trong khdéng gian in

Dim strLayouts (0 To 1) As String

Dim varLayouts As Variant

strLayouts (0) = "Layoutl"
strLayouts (1) = "Layout2"
varLayouts = strLayouts

ThisDrawing.Plot.SetLayoutsToPlot varLayouts
’ Gan sb luong ban in 1a 1
ThisDrawing.Plot.NumberOfCopies = 1
’ B4t dau in
ThisDrawing.Plot.PlotToDewice

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 cia chuong trinh dé ting « S dung Khdi va Thudc

cuong kha ning cua cac ung dung. Ban v€ tao ra co tinh

thé chtra: anh hang khong, anh vé tinh, anh dd hoa * Sif 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 ciling cung cap mot so tinh ning trg gitip 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 vé& AutoCAD (14 ban v& dang vector” ), sau do6 luu
lai. C6 rat nhiéu Iy do can két hop anh dang Raster voi tép dang véc to, bao gém 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 mdt ngdi nha gébm hang loat cac
diém mau biéu dién hinh anh cta nd. Mdi anh Raster twong tng véi 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 gide. 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 tugng, 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: 6 hoa may tinh, quan 1y ban v&, ban d6, cac hé thong thong
tin dia ly (GIS). Cac anh co thé 12 Bitonal', x4m 8-bit, mau 8-bit, hoac 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 sic 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 tir phdn mo rong cta tép.

Cac dinh dang anh dudc ho trg trong AutoCAD

Loai M0 ta va phién ban Phan md rong
BMP Windows and OS/2 bitmap format .bmp, .dib, .rle
CALS-I Mil-R-Raster 1 .gp4,.mil, .rst, .cg4, .cal

GeoSPOT  GeoSPOT ( tép .bil phai duogc di kém voi t€p .hdr  .bif
va .pal cung véi cac tép dir lidu li€n quan trong
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 PC 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 thuc 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 anh c6 hai tong mau: tién canh va mau nén.
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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 tr