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LOI NOI DAU

Phin mém CAD — (Computer Aided Design))a phan mém thiét ké duge st dung cho hau
hét cic nganh (co khi ché tao may, kién tric, xay dimg, ciu dudng, dién v.v...)) mang lai hiéu
qua cao. Tuy nhién d¢ ning cao kha ning thiét ké vai viéc tao ra cac macro Iénh mai, modul
chuong trinh tinh todn, v& ban v& tu déng sir dung thudng xuyén tich hgp trong méi trudmg
CAD hay cic chuong trinh img dung riéng biét bing cic ngdn ngit Lisp, Visual Lisp, Visuval C,
Visual Basic v VBA 14 rit can thiét.

VBA la ngbn ngit bac cao ciing nhu ngdn ngir Lisp duoc tich hop trong méi truong CAD.
Nhung dé sir dung va quén ly co s& dit liéu, thiét ké giao dién tét hon Lisp, pht hop vai viée tao
cac phan mém g dung nhim tr ddng hoa thiét ké.

Trong tai liéu nay ching t6i trinh bay cac kién thirc co ban ciia VBA trong méi trudng
CAD, véi nhicu vi du dé ddc gia thuc hanh I3p trinh theo sich.

Sach dugc sir dung dé€ lam tii liéu giang day lap trinh tu ddng ho4 thit k& cho sinh vién
nganh co dién tir B ctia Truong Pai hoc Bach khoa Ha Néi va cac khoa dao tao phat trién phan
meém (ng dung tai Trudng Dai hoc Bach khoa Ha Noi. Ngoai ra sach con 13 tai lidu dao tao cic
khod 1dp trinh tai trung tam Nghién ciru k¥ thuit co khi chinh xéc Trueong Pai hoc Bach khoa
Ha Nou.

Céc tac gia t6 1ong biet on Nha xuat ban Khoa hoc va Ky thuat Ha Nai da dong vién va
tao dicu kién thudn lgi d€ tai li¢u nay som dugc hoan thanh va ra mét ban doc. Ching tbi tran
trong cam on cac dong nghiép trong B4 mén Co s& thiét ké may & Robot, Khoa Co khi, Truong
‘Pai hoc Bach khoa Ha Ngi d4 tao diéu kién cho céc tic gia hoan thanh cudn sach.

Sach duge xuat ban lan dau nén chéc chin con nhidu khiém khuyét cin dugc b sung,
Céc tac gia tran trong cam on va mong nhin dugce nhiéu y kién dong gdp ciaa déc gia bd sung,
chinh sira cho cac lan tai ban sau 4 cudn sich ngay cang hoan thién. *

Moi ¥ kién déng gép xin giri vé dja chi:

Bo mon Co s& Thiét ké may & Robot— Khoa Co khi

Truong BPai hoc Bach khoa Ha Noi

Email: hongthai-dim@mail hut.edu.vn

Dién thoai: 04.8684932

Cac tac gia



DANH MUC CAC TU VIET TAT

STT | K¢ hiéu va cac tir viét tit Tiéng Anh va ¥ nghia

I VB Visual Basic

2 VBA Visual Basic for Application

3 ACAD Auto Cad

= MS Model Space

5 PS Paper Space

6 R Ma tran

7 P Vector

8 VL Visual Lip

9 ACAD Activex Auto Cad ActiveX Automation Interface

10 B Buoc

11 P Enter

12 => Chon

13 IDE Intergrated Development Environment

14 DAO Data Access Object

i Vi Visual C

CAC TU TIENG ANH DUNG TRONG TAI LIEt

STT Tiéng Anh Y nghia

1 Radius Béan kinh

2 Center StartPoint Diém tdm '

3 Start Angle Géc ban dau

4 End Point Piém cudi

3 End Angle Goce cudi

6 Space Khéng gian vé hodc khong gian giy

7 String Chuoi ky tr

8 Number S6
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Chuong 1

VB & VBA NGON NGU LAP TRINH
TY PONG HOA THIET KE TRONG MOI TRUONG ACAD

CAD 13 phian mém thiét ké dugc s dung phd bién cho hau hét cac nganh nhur: Co
khi, xdy dung dién, cav dudng v.v... Tuy nhién trong qua trinh thiét ké tuy thude vac tng
nganh, céng viéc thiét ké cu thé ma ngudi dung iing dung & mirc dd khac nhau. bé ning ﬁaﬂ
higu qua trong qua trinh tinh toan thiét ké vige lap trinh tao ra cac phan mém, chuong trinh
vé tu dong va tra ciru cic chi tiét tiéu chuin hay céc phian mém tinh todn thiét ké nhiing
trong mdi trudng CAD 14 rat can thiét giup cho qué trinh tinh 104n, thiét ké dugc tr dong
héa hoan toan, nhim rit ngén thdi gian thiét ké va két qua chinh xac hon, vi dy phin mém
thiét ké banh rang, bom Roots, thang mady v.v... Nhu vay, viéc lap trinh ty dong héa tinh
toan, thiét ké 14 rat can thiét,

Lép trinh nhang trong mdi trudmg CAD ¢é rit nhiéu ngbn ngit nhy VL, VC, VB,
VBA... Nhu vy cé thé lya chon mdt ngdn ngi lap trinh trong nhitng ngdn ngir trén dé xay
dung cic modul phan mém tur ddng tinh toan, thiét ké. Trong tai héu nay tac gia trinh bay
cach lap trinh bang VB & VBA trong moéi truong CAD. Vay sirc manh cia VB & VBA
nhung trong CAD & dau?

- Sir thdn thién trong sir dung.

- Hé Ih{f:ng co so dir lieu duwoc thuc thi dé dang.

- Quan Iy 16t cde déi twong ctia ACAD.

- V.V...

Pé chirng minh diéu d6 ta xét vi dy sau.

Vi du:
Lap trinh v& tu dong thiét dién cit ngang thép chir I nhe sau:

13



Hinh 1.1. Dién tich mit cit ngang cia thép chir L

Thép chit I TOTC 8239-56

Podae 16n hon 12%

‘.
1

Y

#
wr 7 TN

S o, T i L S R AT,

(b-di/ 4

Vi cac s6 liéu cho trong bang 1.1.

Bang 1.1. Cac thoéng sé hinh hoc cua thép chir 1

So | Trong Kich thudc (mm) Dié;l Cic tri sb 4bi véi truc
hiéu | lromg | tich
thép| 1m mgt X -X Y- ¥
hioh | dai, | v [ pl{alt! R 1: rcii,
) L cm’ hm‘1 Wx, cm | Ix, cm | Sx, cm” | ly, cm’ | Wy, cm’ by, cm
! 2 |3 |4]|516]|7[8) 59 10 11 12 13 14 15 16
10 | 9.46 |100| 55 {a5)72] 7 {2.5[120] 198 | 397 [406 | 230 | 179 | 649 | 1.22
12 | 115 [120]| 64 {4.8[7.3| 7.5 la‘t}in,? 350 ]Lss.:t 438 | 337 | 279 | 872 | 138
14 | 137 [140| 73 |49)75|80|30]174| 572 | 817 | 573 { 468 | 419 | 115 | 155
16 | 159 j160] 81 [5.0|7.8[ 85 |3.5[202| 873 | 109 | 657 | 623 | 586 | 145 | 1.70
18 | 184 180/ 90 [5.1]8.1}9.0[3.5]23.4]| 1290 | 143 | 742 | 814 |'826 [ 184 | .88
1821 199 [180l100l5.1|8319035)254| 1430 | 159 | 761 | 898 | 114 | 228 | 2.12
20 | 21.0 |200[10015.2|8.4 rf'a.s_F 4.0 :za.si 1840 | 184 [ 828 | 104 | 115 | 23.1 | 2.07
20a | 22.7 |200)116(5.218.6] 9.5 4.&'25.9 2030 | 203 | 837 | 114 | 155 | 282 | 232
22 | 240 1220|110]5.4|8.7|100l4.0|306) 2550 | 232 | 913 | 131 | 157 } 286 | 2.27
22a | 25.3 {2200120|5.4|8.9}10.0 4.&!32.3\ 2790 | 254 922 | 1a3 | 206 | 343 | 2.50
24 | 27.3 [240]115]5.6|9.5[10.5|4.0 34-3‘ 3460 | 289 |[997 | 163 | 198 | 345 | 2.37
24a | 29.4 1240]125|5.6{9.8[10.5/40]37.5| 3800 | 317 j 101} 179 | 260 | 416 | 2.63
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Hinh 1.2 duéi ddy la giao dién phan mém vé va tra ciru loai thép chir I theo tiéu chuan
'OTC 8239 — 86. Nhu viy ta thdy viéc phai tra ciru cac sb liéu trong bang dir liéu rdi thuc
hién vé tiét dién thép chir I 12 mat th&i gian va cong sirc. Nhung véi chuong trinh nay viée
tra clru va vé tiét dién thép chir I trd 1én nhanh chéng, dé dang.

w. Chuong trinh ve tu dong thep chu | ZEE
Chon &8 hiu thép hinh No ¥y
S6 hiéu thép | > D¢ déc 16n
hon 12%
Chon toa dd v& clia chi ti#t - 2 o X
<
ot 100
®- VE chi tift |
Y 200 t
Tnost |
Bing théng 58 clia thép chit I
C&qmbngiﬁvéldnhﬂnrﬂu[m)'g Trong htong 1m-d2i (kG) [ﬂ“_
h |0 -
ST = [u_ Ibhmhman&(aﬂ) |ﬂr
a [0 r I':I
Céc tr] s6 d6i véi truc
Ix (cm4) [0 Iy (om4) ]ﬂ
Wx (em3) [0 X=X Wy (em3) [0 Y-y
x(em) [0 iy(em) fo

Hinh 1.2. Giao di¢n chuong trinh.
Duéi day la cac budce lap trinh tao chuong trinh trén.
B1: Thiét ké co sé dit ligu
Co s& dir liéu c6 thé duge xdy dung biang nhiéu phuong thirc khic nhau & diy cac tac
gia xiy dung co s& dir liéu bang Access 2000 nhu hinh 1.3 va hinh 1.4.
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Y2 Microsoft Access - [Bang1 : TﬂhiE}l

2 Fle Edt View [nsert Tools Window Help

E- & T x>EFNDa- 0.
Field Name | Datatype | . Description <
F¥ Sohiethep Text 56 higu thép hinh No
__|Tronghuong Text Trong higng 1 m dai (kG)

“In Text Kich thuréc (mm)

b Text Kich thaséc (mm)

__|d Text Kich thurde (mm)

2 Text Kich thuac {mm)

IR Text Kich thudc (mm)

" In Text Kich thudc (mm)

Dientichmatcat Text Dién tich mdt cat (cm2)

_JIx Text CAc tri 55 d0i val bruc (x-x) (cmd)
___|wix Text Cac tri 56 48 vdl tryc (x-x) (om3)
- Jix1 Text Cac tri 56 d5i vl tryc (x-x) (om)
| |Sx Text CAc tri s0 d5i val truc (x-x) (cm3)
.y Text CAc tri s8 dGi vt truc «(y-y) {cm4)
Wy Text Cée tri 8 dGi v truc 1 (y-y) (em3)
vl Text Cac tri 0 dGi vt truc (Y-y) {em)

Field Properties

Field Size S0 l
. Format

Input Mask i

Caption g

Hinh 1.3. Bang thiét ké co s dir liéu.

| B Bangl : Table - EEE
| Sohieuthep | Trongluong “ianmbe b d | | -
B 16.4 180 %0 51 8.1 K
] |18a 199 180 100 51 83 -
! |2 2 200 100 52 8.4 85
g |20a 27 200 110 52 86 95
2 24 220 110 54 8.7 10
i |2a %8 220 120 54 89 10
g |24 273 240 115 56 EEs 105
y |24a 24 240 125 56 98 105
27 N5 270 125 6 98 11
27a 339 270 135 B 102 11
0 %5 300 135 65 10.2 12
0a 392 300 145 65 107 12
13 422 330 140 7 11.2 13
% 486 360 145 75 123 14
40 56.1 400 155 8 13 15
45 652 450 160 86 142 16
50 76.8 500 170 95 15.2 17
55 898 550 180 10.3 16.5 18
80 104 600 190 11.1 178 2
65 120 650 200 12 19.2 2
70 138 700 210 13 208 24
70a 158 700 210 15 24 p) S
¥ Record: 14| ] 1 b oo of 27 ‘| 4 3

16

Hinh 1.4. Bang co s¢ dir ligu.



B2: Thiét ké giao dién ch wong trinh

w. Chuong trinh ve tu dong thep chu |

-

Chon 58 higu thé€p hinh No T .
. N :
Label S8 hitu thép » -] | *-J'/ D6 dbc ln PictureBox
| | hon 12%
ComboBox Chon toa d¢ v& cha chi tift |
i -
: i A Vé chi bt
[
s ComboBox
L 200
Thodt ComboBox
Bang théng s6 ca thép chir
Cacmﬁngsﬁiékichmtfﬁa[m) Trons | im ddi (kG) IE——
: s TextBox
—— | E— | : Ty
TextBox p O R [0 Dién tich mit cit (om2) |
. -
Cic tr} ¢6 461 véi truc
Ix (omd 0 Iv(emd) 0
thas TextBox
TextBox Wx (em3) 0 =X Wy (cm3) 0 Yy
ix (cr) [ﬂ iy (crm) 0

Hinh 1.5. Thiét ké cira sb giao di¢n chinh cua chuong trinh.

Dudi diy la bang liét ké chi tiét:

Bang 1.2. Liét ké chi tiét cac phan chinh cua hdp thoai

STT Cic phéan chinh Hop thoai Ghi chi
I |[Chon sb hiéu thép ComboBox S6 hiéu thép
2 |Chon toa dd vé chi tiét TextBox Toadd X, Y :
3 [Cac théng s6 vé kich thude | TextBox Cac thong s6: h, b, d, t, R, r
4 |Céc tri s6 d6i vdi truc TextBox Céc thong so: Iy, Wy, ix, Sx, Iy, Wy, iy.
5 | V& chi tiét CommandButton [ V& chi tiét
6 |Thoat CommandButton | Thoat
7 |Hinh dang thép chir | PictureBox
8 |Cac chir trén giao dién Label Giao tiép v4i ngudi sir dung.
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B 3: Két noi irng dung véi ACAD
Dé két ndi dén ing dung cua ACAD thuc hién nhu sau:

Trong trinh soan thao cta VB chon: Tool / Project / References, khi d6 mot hop thoai
xuat hién nhu hinh 1.6. Trong hop thoai d6 c6 cac muc dé lya chon thu vién lién két dén
moi truong ACAD va co so dir liéu.

fwmmmm A Cancel |
¥ Visual Basic runtime objects and procedures e
v Visual Basic objects and procedures

¥ OLE Automation Browse...

R A 0 AD 2000 Tyoe Library

'-*Ma:ﬁﬂft)bpctﬁﬁ:ﬂtnrmml 0 Type Library 4+

| ¥ Microsoft DAO 3.51 Object Library T

v Microsoft ActiveX Data Objects 2.0 Library Priority

v Microsoft Data Environment Instance 1,0 Help
IAS Helper COM Component 1.0 Type Library 4
IAS RADIUS Protocol 1.0 Type Library —
Solidworks OLE Automation 1.0 Type Library

|
1
1

:-) VideoSoft YSFlexGrid 7.0 (Light)
ArHaln 1.1 Tvne | ibrary s
L 4 >
AutoCAD 2000 Type Library
Location:  C:\Program Files\ACAD2000\ACAD, TLB
Language: Standard

Hinh 1.6. Hop thoai lién két cac ing dung.

Chii y: Trong hép thoai trén khi chon thie vién lién két véi ACAD thi can chii y dén phién

ban ACAD dwgc cai ddt trén mdy tinh.

Dé lién két dugc véi mdi trudng ACAD thyc hién nhu sau:
Tu thanh cong cu ToolBar chon: Project / Add_Modul /... Thém vao chuong trinh
doan ma nhu sau: r
s Thu tuc Public Sub Init AutoCAD()
Public acadapp As AcadApplication :
Public acaddoc As AcadDocument
Public Sub Init AutoCAD()
On Error Resume Next
Set acadapp = GetObject(, "AutoCAD.Application") -
If Err Then
Err.Clear
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Set acadapp = CreateObject("AutoCAD.Application")
If Err Then
MsgBox Err.Description
Exit Sub
End If
End If
Set acaddoc = acadapp.ActiveDocument
End Sub

Chii y: - Néu ban sir dung phién ban cia ACAD 2000 thi dung cau Ignh:
Set acadapp = GetObject(, "AutoCAD.Application”)
Set acadapp = CreateObject("AutoCAD.Application”)
- Néu ban sir dung phién ban cia ACAD 2004 thi ding ciu 1énh:
Set acadapp = GetObject(, "AutoCAD.Application.16")
Set acadapp = CreateObject( "AurbCAD.AppHmrfan =

B 4: Két noi co sé dir liéu

C6 nhiéu phuong phap truy nhip co s& liéu khac nhau, & day sir dung phuong phép
tra ciru co s& dir liéu kiéu DAO. Ciing nhu két ndi voi ACAD dé lién két vai co so dir liéu
can thuc hién theo trinh tuv sau: Trong trinh soan thao cua VB& VBA chon: Tool/
References va chon Microsoft DAO 3.51 Object Library nhu hinh 1.7.

References - Project1,vbp

Avaiable References: OK l I

¥ Visual Basic For Applications ~ Cancel |
'  Visual Basic runtime objects and procedures —_—r
t#mmmﬁuaﬂwm ;
lﬁ"DI.EMumati:n
I#MADMTrpeLHw

il st

L Aicrosoft DAD 3.51 Object Library
-« Microsoft ActiveX Data Objects 2.0 Library
v Microsoft Data Environment Instance 1.0
1AS Helper COM Component 1.0 Type Library
IAS RADIUS Protocol 1.0 Type Library
SolidWorks OLE Automation 1.0 Type Library
:-) VideoSoft VSFlexGrid 7.0 (Light)
. AcHedn 1.0 Tvna | ihrary =
£ >

Microsoft DAO 3.51 Object Library

Location: C:\Program Files\Common Files\Microsoft Shared\DAO\DAO3S
Language: Standard

Hinh 1.7. Chon lién két co s& dir l1€u.
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Sau khi da chon xong lién két vdi co s dit liéu cin thém doan m3 chuong trinh nhu
Sdau:’

; Tén tha tuc Public Sub Linh Database(}.
Public Sub Linh_Database()
Dim sohieuthep As String
Dim h As Double, b As Double, d As Double
Dim t As Double, R As Double, r1 As Double
Dim trongluong As Double, dientich As Double
Dim Ix As Double, Wx As Double, ix1 As Double
Dim Sx As Double, Iy As Double, Wy As Double
Dim iyl As Double, st As String |
sohieuthep = Form1.Cbo_schieuthep.text
‘Mo bang co 5o dir lidu.
Set db = OpenDatabase(Form|.Datal .DatabaséName)
"Nhdgn gia tri cdc :hang 36 cua thép chir T tir bang co so dit liéu.

st = "select .h,b,d,t,R,r1,Trongluong, Dientichmatcat,Ix, Wx,ix1,Sx,ly, Wy, iy!
from Bangl where sohieuthep =" & suhleuthep & "

Set rs = db.OpenRecordset(st)
If rs.EOF Then

MsgBox "Khong co loai thep chu I nay ! Chon lai loai thep chu 1.", vbOKOnly
-+ vbCritical, "Error"

Exit Sub

End If |

If Not Form1.Datal.Recordset. EQF Then
Forml.Datal .RecordSource = st
Form].Datal.Refresh

End If

' Ldy co so dir lidu,

h=rsth

b=rs!b

d=rs!d

t=rslt

R=rs!R

rl =rsirl
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trongluong = rs!trongluong

dientich = rs!Dientichmatcat

Ix =rs!lx
Wx = rs!Wx
ix] = rstixl
Sx =rs!Sx
[y =rslly
Wy = rs!Wy
iyl =rsliyl

"Hién thi cdc gid tri Ién giao dién.
Forml.Text h.text=nh
Forml.Text b.text=>b
Forml.Text d.text=d
Forml.Text t.text=t
Form].Text R.text=R
Form!.Text rl.text=rl
Forml.Text_tluong text = trongluong
Form1.Text_dientich.text = dientich
Forml.Text Ix.text =[x
Forml.Text Wx.text = Wx
Form!.Text ix].text = ix]
Form|.Text_Iy.text = Iy
Form].Text Wy.text = Wy
Forml.Text_iyl.text = iyl
"Dong bang co so dir liéu.
rs.Close
db.Close
End Sub

BS: Tao cdc modul vé chi tiét
a/ Modul tao lép méi
Public Sub Layer_change(layerName As String)
Set LayerObj = acaddoc.Layers(layerName)
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acaddoc.Activelayer = LayerQObj
End Sub
b/ Modul m¢ mgt bian vé
Public Sub OpenTemp(TempName As String)
Dim DwgName As String
DwgName = App.Path & "\" & TempName
If Dir{ DwgName) < "" Then
acadﬂpp.DDcume-nts.Open DwgName
Else
MsgBox "File " & DwgName & " does not exist.”
Exit Sub
End If
Set acaddoc = acadapp.ActiveDocument

End Sub

¢/ Modul tao dudong tim

Public Sub line center{x1 As Double, vyl As Double, x2 As Double, y2 As Double)
‘ Goi lép duong tdm
Call Layer change("center")
Dim points(0 To 3) As Double
Dim plineObj As AcadLWPolyline
points(0) = x1: points(i) =yl
points(2) = x2: points(3) = y2
Set plineObj = acaddoc.ModelSpace. AddLightWeightPolyline{points)

End Sub

1

d/ Modul ghi kich thwéc goc

Public Sub ghi_kich_thuoc_goc(CenterX As Double, CenterY As Double, FPointx

As Double, Fpointy As Double, Lpointx As Double, Lpointy As Double, TextX As
Double, TextY As Double}

‘ Goi lop duong ghi kich thuoc
Call Layer change("Dimention”)
Dim angVert(0 To 2) As Double
Dim FirstPoint(Q To 2) As Double
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Dim SecondPoint(0 To 2) As Double

Dim TextPoint(0 To 2) As Double

Dim dimObj As AcadDimAngular

angVert(0) = CenterX: angVert(1) = CenterY: angVert(2) =0
FirstPoint(0) = FPointx: FirstPoint(1) = Fpointy: FirstPoint{(2) = 0
SecondPoint{0) = Lpointx: SecondPoint(1) = Lpointy: SecondPoint(2) =0
TextPoint(0) = TextX: TextPoint(1) = TextY: TextPoint(2) = 0

Set dimObj = acaddoc.ModelSpace.AddDimAngular (angVert, FirstPoint,
SecondPoint, TextPoint)

End Sub

¢/ Modul tao dwong thing

Public Sub drawline(x1 As Double, y1 As Double, x2 As Double, y2 As Double)
Call Layer change("0")
Dim points(0 Te 3) As Double
points(0) = x1: points(1) = y1
points{2) = x2: points(3) = y2
Set plineObj = acaddoc.ModelSpace. AddLightWeightPolyline(points)

End Sub

f/ Modul tao chir

Public Sub M_text(DiemchenX As Double, DiemchenY As Double, Do rong As
Double, text As String)

Call Layer_change("Dimention")

Dim corner{0 To 2) As Double

Dim width As Double

Dim str As String :

corner(3) = DiemchenX: corner(1) = DiemchenY: corner(2) = 0#

width = Do _rong

str = text

Set MTextObj = acaddoc.ModelSpace. AddMText(corner, width, str)
End Sub
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B6: Xur ly cdc suw kién
a/ Sw kién vé chi tiét

Sau khi thuc hién cac

buse trén, thém doan ma | ERSEEEEN

chuong trinh sau vao
ComboBox (V¢ chi tiét).

L ComboBox

Hinh 1.8. Thém mi cho nat 1énh.
Private Sub vechitiet()
Call Init
Call OpenTemp("banve.dwt")
If MsgBox("Ve thep chu I?", vbOKCancel + vbQuestion, "Draw") = vbOK Then
Call Ve_thep_chu 1
End If
End Sub
b/ Swr kién thoat khéi chwong trinh
Thém doan ma chuong
trinh duéi day vao ComboBox -:‘4 }’_Ec-hl t_xEt ComboBox
(Thoat).

_ Ineat ComboBox

Hinh 1.9. Thém ma cho nut 1énh

Private Sub Thoat()
If MsgBox("Thoat khoi chuong trinh ?", vbOKCancel + vbQuestion, "Exit") =
vbOK Then
End
End If
End Sub
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¢/ S kién chon sé hiéu thép
Private Sub Cbo_sohieuthep_KeyPress(KeyAscii As Integer)
KevAscii =10
End Sub

d/ Sr kién lead Form
Private Sub Form_Load()
Datal .Visible = False
Datal.DatabaseName = App.Path & "\Cosodulieuthepchul.mdb”
Form1.Cbo_sohieuthep.Enabled = True
Dim 1 As String
1=10
Do
Cbo_sohieuthep. AddlItem i
1=i+2
Loop Whilei1<=18
Cbo_sohteuthep.AddItem "18a"
Cbo_sohieuthep.AddItem "20"
Cbo_sohieuthep.AddItem "20a"
Cbo_sohieuthep.Addltem "22"
Cbo_sohieuthep.AddItem "22a"
Cbo sohieuthep.Addltem "24"
Cbo_sohieuthep.AddItem "24a"
Cbo_sohieuthep.AddItem "27"
Cbo sohieuthep.Addltem "27a"
Cbo_sohieuthep.AddItem "30" :
Cbo_sohieuthep.Addltem "30a"
Cbo_sohicuthep.AddlItem "33"
Cbo_sochieuthep.Addltem "33a"
Cbo_sohieuthep.AddItem "36"
Dim i1l As String
i1 =45
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Do
Cbo_schieuthep.AddItem il
i1=il+5
Loop While il <= 70
Cbo_sohieuthep.AddItem “70a"
Cbo_sohieuthep.AddItem "70b"
End Sub



Chwong 2
TONG QUAN VE VBA TRONG MOI TRUONG ACAD

Chuong nay trinh bay cac kién thirc co s& vé moi truong VBA trong ACAD giiop déc
gia nhanh chéng tiép can méi truomg lap trinh VBA trong mdi trudng ACAD.

2.1. KHAI NIEM VBA

VBA - Viét tit ciia "Visual Basic for Application” dugc ding trong nhiéu nam nay va
VBA la m& rong cha ngdn ngit 1dp trinh Visual Basic (VB). Mic du ca hai cing mot kiéu
mi va lam viéc trén giao dién Windows. Nhung VBA 12 mot phan (1dp hgp con) cia VB va
cho phép xidy dung ciac modul phan mém trng dung trong ACAD.

+ VBA la mét trong nhitng ngdn ngit 1ap trinh dé phét trién moi truong thiét ké
ACAD cung cap nhiéu img dung va kha ning giéng nhu VB.

+ Su khac nhau duy nhit giita VB va VBA la VBA chay tryc tiép trén méi trudng
ACAD hay néi cach khdc VBA rit tién ich trong méi trudng lap trinh ACAD con
VB chay ddc lap trong trinh 1am viéc riéng.

* Su thuan lgi khi dung VBA trong ACAD

- VBA la mét ngén ngir ldp trinh dé hoc, dé sir dung.

- VBA c6 tién trinh chay ciing véi ACAD do dé viéc bién dich va chay chuwong trinh
nhanh.

- Thiét ké giao dién nhanh, hiéu quad, diéu nday cho phép nguoi sir dung phat trién,
tiép cgn cdc img dung ban ddu nhanh va 6 duoc ngay théng tin phan hoi trong lic
thiét ké.

- Kot gqua cua chuwong irinh co thé la ban vé doc ldp hodc hién két véi cde ban vé
khdc. Suw lea chon nay cho phép phdt trién cdc img dung tgo ra tinh mém déo ciing
nhir su phdn phéi cdc wng dung, ;

Diu tién ban thin ACAD |2 mét phan mém dugc thiét 13p rat nhiéu déi tuong goi

tron trong thuc thé ACAD (dir liéu va dong lénh), bai vi ACAD duge thi'ét ké nhur mét hé
théng m& véi cac {ng dung va nhicu cap do khac nhau. Sy hicu bict sdu sic vé ACAD la
vb cling quan trong trong viée sit dung VBA ¢6 hiéu qua. Néu sir dung VL dé diéu khién
ACAD thi phai c6 sy hiéu biét thit su sdu sac vé kha ning lam viéc cia ACAD. Tuy nhién
ngudi ldp trinh s& thdy don gian hon rit nhidu khi dung VB&VBA vi khi d6 c6 thé xay
dung cac ham v& riéng ma khong nhét thiét phai tudn theo ¢ phap nhu 1énh vé& cia ACAD,
khac han véi VL.

27



Cac trinh dicu khién cia ACAD cho phép truy cip truc tiép dén cac dbi tugng cua
ACAD. Khi VBA & VB ghép ndi v&i cac trinh didu khién ACAD ngudi lap trinh va ngudi
sir dung s& thay duge céc tién ich sau; -

- Toe dp trong qud trink chay chiuong trinh voi VBA&VB cdc trinh diéu khién nhanh

hon so voi VL.

- Ngon ngit va méi trucmg phdt trién dé sir dung, dé cai dat véi ACAD.

- Thao tdc giita cdc trinh diéu khién cia Windows va VBA duoc thidt ké sir dung voi
nhiéu trng dung trong cdc phién ban cia Windows khdc nhau.

- Tiép cdn vi du ddu tién mét cich nhanh chéng giao thirc ghép néi cia VBA cung cdp
mot moi truong hodn hdo cho nhitng nguci smg dung lan déu. Ddc biét nhimg tmg
dung nay cd thé phat trién ¢ nhirmg ngén ngit khdc.

- Trén thé gidi co hang triéu nguwoi Idp trinh bdng VB & VBA. Vi chimg la mgt moi
truong mo cia ACAD né giup cho viéc phdt trién cdc img dung theo yéu céu cua
khdch hang va tét hon cde g dung cua ngudi sir dung.

* Han ché cia VBA-ACAD

ACAD-VBA dbi héi cdu hinh hé thng dbi véi Windows NT phai tir 4.0 tr& 1én mdi
cai dugc ACAD-VBA, Windows 95, hodic Windows 98 phai cé thi tuc dic biét tir nha cung
cip dich vu Microsoft.

-2.2. CAC LENH ACAD VOI VBA

Trong méi trudng ACAD céc 1énh sau ddy duge sit dung dé thyc hién cic yéu ciu va
cac chirc nang véi VBA: VBALOAD, VBAUNLOAD, VBARUN, VBAMAN, VBAIDE ...

2.2.1, VBALOAD
VBALOAD Ia cau I¢nh quan trong khi ta lya chon 1am viéc véi VBA, 1énh nay sé& nap
mét file vao trong méi trudng cia ACAD, ciing gidng nhir VL va ObjecARX duoc nap vao
trong md1 truong ACAD. |
Chiing ta xem VBALOAD duegce sir dung nhir thé nio?
VBALGAD c6 thé duge sir dung theo hai cach, c6 thé 14 tir hop thoai hoic 1a tir dong
{€nh.
B I: Tu dong lénh command nhip: VBALQAD
Hodc tir thanh cong cu lya chon: Tools/ Macro/ Load Project. .. Néu khong cé lira
chon nay thi dirng ¢6 qua lo ling, hdp thoai Macro sé hién thi 1&n man hinh.

B2: Sau khi di thuc hién xong B1, ta thay méot hop thoai xuit hién trén man hinh
nhir hinh 2.1.

" =
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e

Upen YBA Project

= o — i : e

— s wrmem s R

v Open Visual Basic Editor

Hinh 2.1. Hgp thoai mé m{t Project.

Tiur hop cong cu thyc hién cac thao tic, thao tac chinh la viéc mé cac dy 4n cia
VBA hoic céc file dy an ciia VBA ¢6 biéu tugng [‘ .
DYE

B3: Pudng dan deén file dy 4n da dugc hién thi trong hop thoai sau dé lya chon du
an can lam viéc.

B4: Sau khi ban mé& dy 4n dé 1am viéc thi mot hop thoai thong bao dugc hién thi
nhu hinh 2.2,

apipe _ ri;":‘;t-:i:ii ad 1..';"' E¥e _" **L':L" :.."n;._;'.:::f:‘:..-:::_ 8 L
C:\Documents and Settings\anhyeuem\My DocumentsiVidu_Line dvb
* contains macios.

Macros may contan viruses. It is always safe to
disable mactos, but if the macros are legitimate, you Mote Info

] Always ask before opening projects with inacios

®
L e . e B P

Hinh 2.2. Hop thoai khdi tao Marcos.

Néu kich chudt vao nit Enable Macro khi chic chin ring Macro d6 da duoc khdi tao.
Néu khéng chic chin Macro d6 da dugc khdi tao hay chuwa thi c¢é thé kich vao ca hai nat
(Disable Macros hodc Do Not Load).
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2.2.2. VBARUN
VBARUN la ciu lénh ding dé chay mét Macro tir bén ngoai trinh soan thao. Ciing
giong nhu VBALOAD, VBARUN duogc thuc hién nhu sau:
BI: Tiu dong Iénh Command nhdap: VBALOAD
Hodc tir thanh cong cu lya chon: Teols / Macro / Macro ...
B2: Sau khi Bl thyuc hién xong, mét hgp thoai hién ra nhu hinh 2.3,

oGedo AD JUE \Senole' VHA sz sd eg debiModuie]

cemag i Jamire J s bodae”

= Ty e

Yol n ml ws i e and praecls
ez ompeerT

Hinh 2.3. M& mo6t Marco.

Ta thay cé rat nhiéu nat 1énh trén hp thoai ndy, sau diy ta s& di tim hiéu tat ca cac
chirc ndng cua ching.
Run: Chay mét Macro da dugc lya chon & bén trong hp thoai.
Close: Tt hop thoai Macro.
Help: Goi chirc ndng trg gidp.
Step into: M¢ trinh soan thao cua VBA.
Create: Khai tao mot hﬁacru mai.

Hinh 2.4. Macros.

Sau khi nhap tén xong thi phai lya chon mot dy 4n dé thém diéu khién Macro vao.
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T3] Selac! Project

Ceoct a project o draveng for macre Tect

n Fﬂiﬂ = "l!t‘ ol |_.n£| 111’:'“ afnE" 'H did\acad caodvh

2 Pregsan FilesvAuloCAD M‘hﬂmt‘wwn&cﬂb
Jiawingl.dwg

=1

Hinh 2.5. Hop thoai Select Project

Modul méi duoc tao ra c6 tén mic dinh 1a Modell.

Chon Delete: Xoa Macro.

VBA Manager: M& hgp thoai
Manager.

_"- ¥, R R ATV R

QPETIES = MIoRusE 2 x|

Hinh 2.6. Properties.

Lo v n-dllulj-_-ldmuu‘lt;s ¢

Yisual Basic Editor

>

{ Macros

c:huj_

Heb

Hinh 2.8. Hop thoai VBA Manager.
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Options: Céc lya chon diéu khién

Hinh 2.9. Hop thoai Options.

2.2.3. VBAMAN

VBAMAN dung dé hién thi hop thoai VBA Manager, cho phép thuc hién cac viéc
nhu: Tao, nap, tat, nhing cac dy an.

BI: Tir dong 1énh Command nhap cau Iénh: VBALOAD <J

Hodc tur thanh cdng cu lya chon: Tools \ Macro \ VBA Manager ...

B2: Sau khi B1 hoan thanh, mot [ PrEsum.
hop thoai VBA Manager xuat hién
trén man hinh d6 hoa hinh 2.10.

& > | Macios |

| Visual Basic Editor Cose | | Hep |

Hinh 2.10. Hop thoai VBA Manager.
+ Trong hdp thoai VBA Manager lya chon d6i tugng mudn thoat.
+ Lua chon Unload.
Hodc nhap 1énh VBAUNLOAD tir dong lénh Command.

2.2.4. VBAIDE

Lénh VBAIDE dung d& mé trinh soan thao VBA.
B I1: Bé m& mdt trinh soan thao ta ¢ thé diing dong 1énh hoic tir thanh cong cu.
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+ Tir thanh céng cu Command line g 1énh: VBA IDE.
+ Hoac tir thanh céng cu: Tools Menu \ Macro \ Visual Basic Editor.
Sau khi thuc hién 1énh trén ta thay cira sb soan thao nhu hinh 2.11.

4 Wicrosoft Visual Baske - Clobaly

vew  Imsert Fomat Dedug Run Iods  Addine  Windew  Heip

iiiqﬁ HEgS 0

"
o o T S EITILT R S—

Hinh 2.11. Cira s6 chinh soan thao chuong trinh.

Chit y: Dé goi tu dgng VBA IDE khi ACAD dwge goi ban cdn dwa dong lénh:

acadvba.arx vao trong file: acad.arx

2.3. TRINH SOAN THAO VISUAL BASIC

Phan 16n thoi gian 1ap trinh 1a danh cho phdn soan thao chwong trinh. Do d6 trinh
soan thao la noi ma ngudi lap trinh tdn phan 1én thai gian dé lam viéc (viét ma 1énh chuwong
trinh, thém va hiéu chinh cac giao dién, c4c nut 1énh diéu khién v.v... hinh 2.12).
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Hinh 2.12. Cira so trinh soan thao.

2.3.1. Méi trudng phit trién tich hop - IDE

IDE la tén viét tit cia mdi trudng phét trién tich hop (Intergrated Development
Environment) dé tao ra cac chuong trinh lap trinh cia VBA. IDE cia VBA la noi chira cac
cong cu va cira s6 dé tao ra chuong trinh. M3i phdn ciia IDE ¢6 cic tinh ning anh hudng
dén cac hoat dong lap trinh khac nhau. Thanh menu cho phép quan ly trén toan bd (ng
dung.

Hiéu chinh dé 4n véi VBA IDE ,

Mot Project dugc nap trong méi truong ACAD, thi ¢6 thé chinh ma, giao dién va
thu vién ma dy an sir dung, c6 thé djch, chay dy én tir VBA IDE. Méi trudng phat trién
tich hop nay dung de viét ma Iénh, kiém tra, chay thir dé 4n. Mt chuong trinh VBA c6 thé
gom nhiéu thi tuc, biéu thirc, ham, céc bién dir liéu v.v...
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2.3.2. Cira sé Explorer

Cira so Explorer duoc hién thi bén géc phai cia _:]_g__ S
man hinh, giap lua chon céac tap tin trong dé 4an va truy :'-EW{HIH
- . = l Eﬁ .
cap ching dudi dang biéu miu hoic chuong trinh thiét ké, i ‘ft:mij
hinh 2.13.

2.3.3. Cira s6 thudc tinh (Properties)

Cira 56 nay cho phép Iap trinh vién xem xét
va sira dbi cac thudc tinh caa bidu miy va cac
kiéu diéu khién Iic thiét k& hinh 2.14 minh hoa.

Phan trén cira sé 13 danh sach cac dbi
tugng. Doi twong dwgc chon trong danh sich sg
co thugce tinh hién thi trong phan bén duéi cua clia
s6. O hinh 2.14 biéu maiu UsesForm! dang duoc
chon. Mot bieu méu c6 khoang 40 thude tinh
dugc hién thi trong lic thiét ké, dong thoi ta cé
thé truy nhdp mét s6 thudce tinh khic trong lac lap
trinh.

2.3.4. Hop cong cu (ToolBox)

bé dat mot hép vian ban hay nat Iénh vao
biéu mau, don gian chi la chon va nhﬁp chudt. Tat
ca cac nat Iénh diéu khién ndi tai chira trong hgp
cong cu (ToolBox) thudm g dugc hién thj & bén traij
man hinh va c6 biéu tuong ? |

Hinh 2.13. Cira sé Explorer.

e T L .
e sidiidPor B %
UsesTormil Us=iFom

Left C

‘Mouse:con (Ncne)

Mouseonter C - frMouse onterDef.

Pichire (Neere)

PictureAlgrmer: 2. mPictureAlgrmenct .
Hinh 2.14. Cua sb Properties.

Hinh 2.15. Hop cong cu.
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2.4. CAC KIEU POI TUQNG CUA ACAD

Trong ACAD bao gom nhiéu d6i tugng va cac thude tinh cua ching.
e Cac d6i tugng dd hoa nhur : Pudng thing, cung trdn, chir...

e Ciac kiéu duong va céc kiéu kich thude.

e Céc cau tric nhu : Layer, cac khéi Blocks, cic Group.

 Hién thj ban vé& trén khong gian v& va khong gian gidy.

¢ Ban vé ACAD va cac irng dung ctia ACAD.

* V.V...

DY S S S

= e -

Object Model
Chck on an obwect to veew the descaphon

Hinh 2.16. Céac dbi tugng ctia ACAD.

Vidu 1:

Trong vi du dudi ddy ching ta s& viét mot chuong trinh don gian trong ACAD VBA.
Chuong trinh s& tao mét ban vé ACAD mai sau d6 thém mét dong chir “Hellp World ™ vao
trong ban vé& va ghi ban vé bing VBA. Dudi day la trinh ty céc budc: )

BI1: Mé VBA IDE bing cach nhip vao dong 1énh cia ACAD Command.

Command : VBAIDE

B2: Md cua s6 Code Window bing cach chon Code Option tir View menu trong VBA
IDE.

B3: Tao mdt thu tuc mai trong dy 4n bang cach chon Procedure Option tor Insert
menu trong VBA IDE.
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B4: Khi dé co 1&i nhic xuit hién, nhap tén nhu HelloWorld, va khai baoc & dang la
Public.

B5: Chon OK.
Bé6: Them doan ma chuong trinh vao giira hai [énh sau:
Public Sub HelloWorld() va End Sub

"Dogn md trén c6 chirc ndng moé mét ban vé méi
ThisDrawing.Application.Documents. Add

B7: Nhip doan ma chuong trinh dudi diy chén vao B 6
‘ Diém chén c6 kidu dir {iéu Double

Dim Diemchen {0 To 2) As Double

“ Khai bdo chiéu cao chit c6 kiéu dit liéu Double

Dim Chieucaochu As Double

‘Khai bdo bién chir c6 kiéu dit ligu String

Dim chu As String

Dim Textobj As AcadText

Diemchen(0) =2

Diemchen(i) =4

Diemchen{2) =0

Chieucaochu =1

Chu = “ HelloWorld!”

‘Tao chit trén khong gian ve.

Set Textobj= ThisDrawing. ModelSpace AddText _

_(chu, Diemchen, Chieucaochu)

B§: Thém doan md chuong trinh dudi ddy vio B7 khi d6 ban v& dugc ghi thanh file
“Hello.dwg™.

ThisDrawing. SaveAs(“Hello.dwg™)

BY. Chay chuong trinh bang céch chon: Run Sub / UserForm Option tir RUN trén
thanh cong cu. '

Sau khi chay chuong trinh s& cé dong chit “HelloWord” dugc hién thi trong MS cua
ban v&€ CAD. Tén cua ban v&é Hello.dwg.

Vidu2:

Chuong trinh duéi day véi myc dich 13 1am quen v&i trinh soan thio VBA. Trong
chuong trinh s& tao mét d6i tugng Form va lam viéc véi d6i tirgng Form trong chuong trinh,
tac ddng vao céc thudce tinh didu khién ciia Form.
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Yéu cau tao mot Form co giao dién
nhir sau:

Hinh 2.17. Thiét ké giao dién.
Chay chuong trinh khi kich vao nat OK thi thoat khoi chuong trinh.

Cac bwéc thyue hién nhwr sau:

B1: Dimng tat ca cac du an trong mdi trudng bing cach sir dung 1énh: VBAUNLOAD
hodac VBA Manager.

B2: Dung VBA Manager dé tao mot dy 4n m&i va hién thj trinh soan thio VBA.

B3: Sau khi chay trinh soan thao, chon Project - ACADProject

tén cua d an nhu hinh 2.18.

B4: Sau khi dy an chinh duge chon, tir
thanh cong cu thém Form vao (ng dung nhu
hinh 2.19.

= ¥ ACADProject (Globall)
B Tishrawing
(5 isermom

Hinh 2.19.

Chii p: Trong truwong hop hop thanh cong cu (ToolBox) khéong hién thi?
Néu nhu trong trinh soan thao hdp thanh céng cu khéng hién ra, cé thé lam hién thi

hép cong cu bang cdch vao: View menu bar, ToolBox. Hop cong cu sé hién thi trén man
|hinh.
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UserFun*m

B5: Tu ToolBox Iya chon nhan
(Label) dé chén 1én Form.

B6: Tu hop cong cu thém nut g |
UserFormd
CommandButton lén Form nhu hinh

2k

"Eﬁﬂdliﬁh 'i&‘; 4&%“5335:3: Fi:' '»-‘f .Ju F

- i
SHE

Hinh 2.21. Hp thoai khi thém nat Iénh
Command Button.

B7: Mé cira s6 thudc tinh ciia cac doi tugng va trong cira sé thude tinh d6 dung dé
thay doi cac thude tinh cua ching.

emlE 7 ammandE o

. Hellh Vlorc!
ahharew Zareqyized d
.. o s
Accala ator 0 ;
Mt 35ice Talse 2
DeusColot 7] ot 02000007
BeLSlyls 1 - fedakSlyeCpajue
I.'JH"I"&I _“m :..';H;';..}HF ...... ::F;, "1.1;1:
Cagtion A : ?’ b R A RO E e g e )
CorticiTig Tt e _ £y
Def aul. " abse - g x e
El d"t-!j rfl'e m*ﬁlwmﬂ'ﬁﬁfh&w:ﬁfm g Jen S e f‘"‘l

Hinh 2.22. Thudc tinh ctia nat lénh OK.
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B8: Viét ma Iénh cho nut OK, bﬁng cach nhﬁp dap chudt vao nat do6 nhu hinh 2.23.

< Microsall Visual Besic - C:iDocuments and Settings\ eeYoeskiapWHR for .. ;E

l&° Fic Ect View Inser: Fomot Debug FRun  Tocks AddIns  Window Hsp

R T T e

CAWIOR v ek W
N

. Privaie Sub CdOX Clicki) =

o B ol
:r_;“ﬁ Prnpt— f_M (L ADocument  and Sel
- 5 MroCAD Chjects é
EF MisDreving
- SN =T
3 “rmbain

E -
' End Sud

Hinh 2.23. Cira so soan thao chuong trinh.

B9: Thém ma lénh cho niat OK nhu sau:
Private Sub cmd_OK()

End

End Sub
B10: Chay chuong trinh bing cach an phim F5 hodc tir niit Run trén thanh cong cu
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TOAN TU VA BIEU THUC

Chwong 3

Chuong nay trinh bay céc toén tir, biéu thirc, ham toan hoc, ham thoi gian cua VBA.

3.1. CAC TOAN TU DAI SO CUA VBA

Caéc toan tir dai sé dugc sir dung trong ciu lénh cia VBA.

Bang 3.1. Cac toan tir dai s6 cia VBA

Toan tir Tén Y nghia Vi du Két qua
+ Addition Cong 10+5 i5
- Negation Trir 0-10 -10
* Multiplication Nhién 10*5 50
/ Division Chia 10/5 2
\ Integer Devision Chia liy phin nguyén 11\S 2
~ | Exponentiation Ham mil 1075 100000
Mod | Moduls Chia liy phin du }0 Mod 5 0
3.2. TOAN TU SO SANH

Sir dung toan tir so sanh trong biéu thirc ¢é so sinh hai hodc nhiéu sb, chudi Text, cac
bién hoic cac két qua ham.

Néu ciu lénh 12 ding (True) két qua cia cong thirc duoc cho gia tri logic True.

Néu ciu [énh 13 sai (False) cdng thirc s& tra vé gia tri duy nhat False. Bang 3.2 tém
tat cAc todn tir so sanh cla VBA.

Bang 3.2. Bang toan t so sanh ciia VBA

i

Toan tir Tén Y nghia Vidu | Két qua
> Greater than Lon hon 10>5 True
< Less than Nhoé hon 10<5 False

>= Greater than or Equal to | Nho hon hoic bing “a">="p” False
<= Less than or Equal to L.&n hon hoiic bang “ar<="b” True
< Not or Equal to Khac “a”<>“h” True
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3.3. TOAN TU LOGIC
Mot biéu thire logic 12 mot biéu thirc tra vé mot két qua Boolean (True, False). VBA
nhin mdt so gia trj twong duong cua Boolean.

» Két qua False cé thé sir dung trong biéu thirc dudi dang 1a 0. Nguge lai cé thé sir
dung 0 trong mdt biéu thirc logic dudi dang False.

e Két qua True c6 thé si dung trong mdt biéu thire dudi dang la 1.
3.3.1. Toan tir And

Str dung toan tir And dé kiém tra hai toan hang Boolean dé xem ching ¢d 1a True
hodc False.

Vi du dudi diy sir dung todn tir logic And d¢€ tra vé mot két qua tir hai biéu thirc.

Dim A, B, C, D, MyCheck * Khai bdo cdc bién
A=10:B=8:C=6:D=Null ' Cho gid tri ban dau
MyCheck=A>B And B>C ‘ Tra vé két qua True
MyCheck=B>A And B> C ‘ Tra vé két qua False
MyCheck=A>B And B>D “Tra vé két qua Null

3.3.2. Toan tir Or

Str dung toan tir Or kiém tra hai toan hang Boolean xem mét trong trong hai toan
hang 14 True hoac False.

Két qua = <gid trf biéu thire 1> holc <gid tri biéu thirc 2>

Vi du:
Dim A, B, C, D, MyCheck ' Khai bdo bién
A=10:B=8:C=6:D=Null ' Dinh nghia cdc bién
MyCheck=A>BOrB>C " Tra vé két qua True
MyCheck=B>A OrB>C ‘Tra vé kéf qua True
MyCheck=A>BOrB>D ' Tra vé két qua True
MyCheck=B>DOrB> A ' Tra vé két qua Null

3.3.3. Toan tir Xor ) i

Xor 14 toan tir Or dic biét, dung kiém tra hai todn hang cé gi4 tri ddi nhau.
Vi du duéi day su dung toin tir logic Xor dé dua ra mot két qua tir hai biéu thire.

Dim A, B, C, D, MyCheck ‘ Khai bdo cac bién
A=106:B=8:C=6:D=Nulil ‘Cho gid tri ban dau
MyCheck=A>B XorB>C “Tra vé két qua False
MyCheck =B > A Xor B>C ‘Tra vé két qua True
MyCheck=B> A XorC> B * Tra ve két qua False
MyCheck =B >D Xor A > B ‘ Tra vé két gua Null

42



3.3.4. Toan twr Not

Toan tir Not trong duong logic ¢tia toan tir pht dinh. Toén tir Not s& tra v& ddi cua
mot toan hang. Thé tr wu tién ma VBA st dung dugce xac dinh bdi cic toin tir bidu thirc
khac nhau.

Bang gia tri cua toan tir Not:

Biéu thirc Két qua
True False
Faise | True

Vi du: Sir dung toan tr Not dung dé pha dinh mat bidu thirc.

Dim A, B, C, D, MyCheck * Khai bdo cdc bién
A=10:B=8:C=6:D=Null ' Cho gid tri ban dau
MyCheck = Not(A > B) ' Cho két gua False
MyCheck = Not(B > A) ' Cho két qué True
MyCheck = Not(C > D) ‘Cho két qué Null

3.4.SU UU TIEN TOAN TU

Khi biéu thirc don gian chi cé hai gia tri va mét todn tir thi khdng cin xét sy wru tién
cla cac toan tir. Tuy nhién khi biéu thirc phirc tap doi hai phai ph6i hop nhiéu toén ti khi do
phat xét thir ty vu ti€n ca cac toan tlr (fodn 1 ndo thuc hién truce, todn tir ndo thire hién
sau).

V BA th tr vu t1én cta cac todn t& nhu sau:

Bang 3.3. Thir ty vu tién cua VBA

Toan tir Noi dung Thir tu ru tién
n Exponentiation |
- * Negation s
* and / Multiplication and Division 3
A Integer Devision 4
Mad Moduls 5
+ and - Addtition and Subtraction 6
& Concatenation 7
= == Comparison 8
| _And Eqv Imp Or Xor Not | Logical 9

43



3.5. CAC HAM TOAN HOC CVA VBA

Cac toan hang sir dung trong cac biéu thirc s6 thudng 1a cac gia tri sé hodic cac bién
dugc khai bdo duéi dang kiéu dir ligu trong VBA. Tuy nhién VBA c6 cic ham toan hoc
duge xdy dung sin ma cic biéu thire durge sir dung dudi dang toan hang.

Ham Két qua tra vé
Abs (a) Gia tri tuyét ddi coa a.
Atn (a) Actang cia a cO don vi radians.
Cos (a) Cosin cia a ¢d don vi radians.
Exp (a) Tang dén sé mi cuta a.
Fix (a) Phan nguyén cia a.
Hex{a) (14 tri dirdi dang hé lyc phin caa a.
Int (a) Phan nguyén cia a.
Log (a) Logarit tyr nhién cia a.
Oct {(a} (14 tri hé 8, dudi dang variant cua a.
Rnd (a) Cho mét 56 ngiu nhién cia a.
=] khia>0
Sgn (a) =0 khia=0
=—1khi a<0
Sin (a) Stncna a ¢ don vi radians.
Tan {(a) Tang cua a ¢6 don v] radians.
Vidu:
e Sir dung ham Abs ding trd vé gia tri cia mot sb.

Dim MyNumber

MyNumber = Abs(50.3) ‘Tra Iai két qua 50,3

MyNumber = Abs(-50.3) ‘Tra lai két qua 50,3

» Dung ham Atn dé tinh gia trj cia sé pi. *
Dim pi

pi=4* Atn(1)

¢ Cach dung ham Sgn:

Dim MyVarl, MyVar2, MyVar3, MySign

MyVarl = 12: MyVar2 =-2.4: MyVar3 =0

MySign = Sgn{MyVarl) "Cho gida tri 1
MySign = Sgn(MyVar2) 'Cho gid tri -1
MySign = Sgn(MyVar3) ‘Cho gia tri 0
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¢ Viduy nay sir dung ham Rnd dé tao mot sé ngdu nhién tir 1 dén 6.

Dim MyValue “khai bao bién MyValue
MyValue = Int((6 * Rnd) + 1) ‘tao mot 56 ngau nhién tir 1 @én 6

* Tht tuc tinh aresin(x):
Public Function ArcSin{(x As Double) As Double
Dim tg As Double
If 1> x Then
tg = Atn(x / Sqr(-x * x + 1))
Else
tg=10
End If
ArcSin = tg
End Function
e Tha tyc tinh arcos(x):
Public Function ArcCos(x As Double)} As Double
Dim tg As Double
If 1 > x Then
tg=Atn{x/Sar(-x *x + 1) + pi/ 2)
Else
tg=10
End If
ArcCos = tg
End Function
e Thu tuc tinh ham mii.
Public Function Pow(x As Double, n As Integer) As Double
Dim tg As Double
Dim 1 As Double
tg =1
If n=10 Then :

End Function
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3.6. LAM VIEC VOI CAC BIEU THUC NGAY THANG

Biéu thirc ngay thang 1 mot bidu thirc tra vé gia tri Date. D6i v&i cac toan hang trong
cic biéu thirc ngay thang c6 thé sit dung mét bién duge khai bao dudi dang Date hodc mdét
gia tri Date dinh kém ngay thang trong cac diu thing nhu sau:

DateVar = #8/23/05¥%

Khi lam viéc véi ngay thang nén nhd ring VBA lam viéc v&i ngay thang dudi dang sé
tuan fur.

VBA ciing c6 thé trang bi v&i mdt s6 ham toan hoc ngay thang va théi gian.

Bang 3.4. Cac ham ngay thang va thoi gian cia VBA

B Ham o _ Gia tri
| Cdate (exression) Chuyén dm gi4 tri exression thanh mét gid tri.

Date () 3 Ngiy thang hé thong hién hanh, dudi dang Variant. |l
| Date$ () _.__| Nedy thing h¢ thong hién hanh, duoi dang String.
DateSenial (year, month, day) | Gii tri ngay, thang (Dafe) cho year, month va day dac biét.
DateValue (date) Gia trj Date cho chudi date.
Day (date) Ngay cua thang dugce cho bdi date.
Hour (time) Thanh phan giér cia time.
Minute (time) Thanh phan phit cia time.

Month {date) Thanh phan thing ciia date. B

Now Ngay thang va thai gian hé théng hién hanh. o
Second (time) Thanh phéan gidy cua time.
Time Théi gian hé thong hién hanh, duéi dang Variant. il
Time$ Thai gian hé thong hién hanh, dudi dang String.
Timer Sn gidy bit ddu tir midnight (nira dém).
TimeSerial (hour, minute, - Gta tr] ngay thang cho gid ¢hour), phut (minute ) va giay
second) (second} dac biét. |
TimeValue (time) Gia tri ngay thang cho chudi time.

| Weekday (date) Ngiy cia tuan, dudi dan g mdt s6 duge cho bai date.

Year {date) Thanh phéin nim cia date.
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Vi du vé sir dung cic ham ngdy thdng:

* Vidu sir dung ham Time dit thoi gian hé théng hién hanh.

Dim MyTime
MyTime = Time

' Thoi gian hé thong hién hanh.

* Vi du sir dung ham Date dat ngay thang hé thdng hién hanh.

Dim MyDate
MyDate = Date

' Ngay thdang hé thong hién hanh.

* Vi du sir dung ham Hour tim thanh phan gid cia time.

Dim MyTime, MyHour

MyTime = #4:35:17 PM#
MyHour = Hour(MyTime)

3.7. BIEU THUC CHUOI

Bicu thirc chudi 12 biéu thirc trd vé mot gia trj c6 mat kidu dit lidu String (chudi). Bidu
thire chudi ¢6 thé sir dung dudi dang céac gia trj chudi (mgr frong cdc ky tu dwoc dinh kém
trong cdc dau ngodc kép), cac bién duge khai bio dudi dang String hodc bat ky ciac ham
xdy dung sin nao ciia VBA s& tra vé mot gi4 tri chudi. Bang 3.5 tom tit cac ham VBA xir ly

chudi.
Bang 3.5. Cic ham chubi cia VBA
Asc (string) M3 ky ty ANSI cia ky tu chit déu tién trong String.
Chr {charcede) Ky tr durdi dang Variant, tuong img v&i ma ANSI duoc cho
ra bdi charcode.
Chr$ (charcode) Ky ty, dudi dang mét String, twong ing véi ma ANSI duge

cho ra béi charcode.

CStr (expression)

Chuyén di biéu thirc sang dang gia trj String.

InStr (start,string1,string2)

Vi tri ky tw cua bién thé diu tién ciia String? trong Stringl,
bit ddu & start.

InStr (start,string],string2)

Vi tri byte ciia bién thé diu tién cua String2 trong Stringl,
bit dau & start.

[nStrRev
(stringl,string2 start)

Vi tri byte cia bién thé cudi ciing cia String?2 trong String],
bit ddu & start.

LCase (string)

String dugc chuyér d6i thanh dang chix thudng dudi dang
mot Variant,
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Bdng 3.5. (tiép theo)

LCase$ (string)

String dugre chuyen dbi thanh dang chit thudng dudi dang
mGt String.

Left (string,length)

Length (56 luong) ky tu tir String & bén trai nhat, duéi dang
mdt Variant.

Left$ (string,length)

Length (56 fwong} ky tir tir String & bén trai nhat, dudi dang
mdt Variant,

LeftB (string,length)

Length byte & bén trdi nhiat tir String, duéi dang mét
Variant.

LeftiB$ (string,length) Length byte & bén trai nhat, duéi dang mot String.
Len (string) S4 lugng ky tir trongString.
LenB (string) S byte trong String.
LTrim (string) Mot chudi, dusi dang Variant, khong ¢é cac khoang tring &

dau trong String

Ltrim$ (string)

Mot chudi, dudi dang String, khéng cd cic khoang trang &
dau trong String.

Mid (string,start,length)

Length ky tu, dudi dang mot Variant, String bét dau tir start.

Mid$ (string,start,length)

Length ky tu, dudi dang mét String, tir string bt dau tir
start.

MidB (string,start,length}

Length byte, dudi dang Variant, String bit dau tir start,

MidBS$ (string,start,length)

Length byte, dudi dang String, string bit dau tir start.

Right (string)

Length ky ty bén phdi nhat String, dudi dang mét Variant.

Right$ (string)

Length ky ty bén phai nhitString, dudi dang mdt String.

RightB (string)

Length byte bén phai nhét String, dudi dang mdt Variant.

RightB$ (string)

Length byte bén phai nhat String, duréi dang mat String.

RTrim (string)

Mot chubi, dudi dang Variant, khong cé cac khoang tring &
phan cudi trongString.

RTrim$ (string)

Mt chudi, dudi dang String, kh-:}ng ¢ cac khoang tring &
phan cudi trong String.

Trim (string)

Mot chudi, dudi dang Variant, khdng ¢ cac khoang
trang & phan dau va phin cuoi trong String.

Trim$ (string) Mot chudi, dudi dang String, khong cé cac khoang trang &
phan dau va phan cudi trong String.
Space (Number) Mot chudi, dudi dang Variant, véi s6 khoang tring number.
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Bing 3.5. (tiép theo)

Space$ (Number) Mot chudi, dudi dang String, véi sé khoang tring number.
Str (Number) D61 thanh chudi dudi dang mét Variant cia number.
Str$ (Number) Doi thanh chudi duéi dang mét String ciia number.
StrComp Gia tri cho biét két qua cua phép so sanh String [ vaString?2,
{string2,string2,compare)
StrConv Chudi dugce chuyén d6i thanh dang khac, dudi dang dugc
(string,conversion) chi dinh bdi conversion (ching han vb UpperCase,

vbLowerCase va vhProperCase).

String (number,character) | Character dudi dang mét Variant, duoe lip lai number lan.

String$ (number,character) | Character duéi dang mét String, duoc lap lai number lan.

UCase (string) String duge chuyén ddi thanh dang chif hoa, duéi dang mét
Variant.
Ucase$ (string) String duge chuyén dbi thanh dang chir hoa, dudi dang mét
String.
Val (string) Tat cd c4c sb trong String déu phai 13 ky ty khéng sé dau
tién.

Vi du vé sir dung cdc ham cuaa chuéi:
e Ding ham CStr dé chuyén tir gid tri sb sang kiéu String
Dim MyDouble, MyString
MyDouble = 437.324 ' MyDouble kiéu Double.
MyString = CStr{MyDouble) ' MyString kiéu String "437.324"
* Dang ham Ucase chuyen d6i thanh dang chir hoa, duéi dang mét String.
Dim LowerCase, UpperCase
LowerCase = "Hello World 1234" ' Ky tir cdn chuyén. *
UpperCase = UCase(LowerCase) ' Két qua "HELLO WORLD 1234"
e Dung ham Asc tra vé ma ky ty ANSI cia ky tir chir ddu tién trong String. |
Dim MyNumber

MyNumber = Asc("A") " Trg vé két qua 63,
MyNumber = Asc("a") ‘Tra vé két qua 97.
MyNumber = Asc("Apple”) ' Trd vé két qud 65.
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Khi khai bao bién trong mét chuong trinh véi tir khoa Dim thi bién d6 chi tdn tai va
hoat ddng ¢ trong chuong trinh d6.

Khi khai bao bién véi tir khéa Public thi bién d6 s& tbn tai va ¢é tim hoat dong trong
toan b§ chuong trinh.

Khai bao bién cyc bd véi tir khoa Statie, mac dit bién d6 mat di khi thi tuc chédm dut,
nhung gia tri cia né van duoc gilr lai dé tiép tuc hoat dgng khi tha tuc duge goi trong lan
sau.

4.1.3. Khai bido ngam

Khai bao ngam la khéng can khai bao tudmg minh trude khi st dung bién.

Vidu:
Function Line(pointl, point2)
m_Pointl= abs(point])
m_Pomnt2= abs{point2)

Chi y: Mdc dit cach nay rdt tién loi, nhung no cé thé gay 16i néu nhém tén bién.

4.1.4. Khai bdo bién turdng minh

Khai bao bien twrdng minh dé tranh nham 1in khi viét chwong trinh, d& VBA béo 131
khi gap mdt tén bien khéng khai bao. Ta dit thém dong 1énh :

Option Explicit

Option Explicit chi hoat déng trong mdt chuong trinh con. Vi vy, ta phai thém dong
ndy vdo méi chuong trinh con cia bidu mau.

Tam hoat déng ciia bién

Béing 4.1. Tam hoat dong cua bién

Tam hoat ddng i Private Public

Thu tuc Bien chi tdn tai hoat dong trong thu tuc. Khong ¢o.

Chuong trinh con | Bién chi tén tai va hoat déng trong | Bién tén tai va hoat dong

| chuong trinh con. trén toan b chuong trinh.

4.1.5. Khai bao bién Static

Dé khai bao cac bién cuc by trong mdt thi tyc Static, dit tir khoa Static vao tén tha
tuc nhur sau:

Static Function Total Line (m_ Lines).

Tir khoa Static c6 thé dit & dau tha tuc Sub hoic Funtion, ké ca tha tuc xir ly sur kién
hodc nhirng ham Private.
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4.1.6. Cic kiéu dir liéu ciia bién

+ Kiéu sb: Integer, Long, Double, Curency. Tat ci cac bién kidu sé c6 thé dugc gan

cho nhau va cho bién Variant.

+ Kiéu Byte: Pugc dung dé chira di liéu nhi phan. Tét ca cac thao tic trén kiéu
Integer c6 thé thuc hién trén kiéu Byte, ngoai trir diu, vi Byte 12 kiéu khong diu (trong
Khoang tir 3-255).

+ Kiéu Sring: Ta c6 thé khai bao chudi ¢6 chidu dai ¢é dinh: Dim EmpName As
String * 50. Khit 1am viéc v&i chudi, cin diung cac ham Trim va RTrim dé cit bo cac Ky tur
trang khong can thiét.

+ Kiéu Boolean: Nén dung kiéu Boolean dugc dung khi ¢6 mét bién c6 hai gia tri
True/False, Yes/No, On/Off...

+ Kiéu Object: Chira mot dja chi 4 byte (32 bit) tré dén dbi tugng trong ing dung
hién hanh hodc cac ing dung khac. Khi khai bao bién dbi tugng neén chi ra tén I16p tuong
minh nhir TextBox, Database thay vi Control hay Object.

+ Kiéu Variant: C6 thé chira moi loai dir liéu: (Chudi, sé, thim chi 12 mang... ).

+ Kién maing (Array): Mang 1a mdt xdu céc bién cé ciung tén va cung kiéu dir liéu,

Mang c6 bién trén va bién duéi, cac thanh phan trong mang (4 lién tuc giira hai bién.

4.2. LAM VIEC VOI HANG

Hang ding dé chaa dir liéu tam thoi nhung no khéong thay ddi trong sudt thoi gian
chuong trinh hoat dong. Sir dung hing s6 lam cho chuong trinh sing sta va dé doc hon.

4.2.1. Khai bao hing
[Public| Private] Const <Tén hdng >[As <Kiéu dir liéw>) =<Biéu thirc>
Vidu:
Const pi=3.1416
Public Const Max Radiant =100 :

4.2.2. Tam hoat déng cia hﬁng
Ciing giong nhur bién, hiing ¢6 tam hoat ddng twong tu nhu bién:
- Hang khai bdo trong thi tuc chi hoat dong trong tht tuc.

- Hing khai bo trong mdt chuong trinh con thi chi hoat dong trong chuong trinh
con do.
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4.3. CAU TRUC CHON
4.3.1. Cau trac: If... Then
- Trong truong hop mdt dong 1énh:

If <Piéu kién>Then <ddng lénh>
- Nhiéu dong 1énh

If <Dieu kién>Then

<Cdc dong lénh>

End if

Dang co ban nhit cia lya chon Ia (True/False) ciing cé thé thiy dudi dang 13 (Yes /

No) hozc (On / Off). Trong trudng hop nay chwong trinh s& xét mot diéu kién cu thé, xac

dinh ¢6 ding (True) hodc sai (False) va hoat dong theo d6. Néu diéu kién 13 True VBA

thuc hién tit ca cac dong lénh sau tir khoa Then.

Vi du:
If 1<9Q Then
P[i] = 10*i
If j >90 Then
Plj] = 10%j

Chit p: Néu truong hgp mot dong lénh thi khong c6 End if

4.3.2. Cdu trac: If... Then...Else
If < Diéu kién 1> Then
(Khoi lénh 1)
Elself <diéu kién 2> Then
(Khoi lénh 2)

Else (Khoi lénh n)
End if
Vi cau tritc trén VBA sé kiém tra didy kién tht nhat. Néu didu kién d6 sai, VBA sé&

kiém tra diéu kién thir hai cho dén khi diéu ki¢n ding. VBA thyc hién khdi [énh tuong ang
va sau do thue hién chuong trinh ngay sau End if.

Vi du:
If strKkeyWord = "X" Then
blnXaxis = True
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Else

bInXaxis = False
End If

4.3.3. Select Case

Select Case dugc dung trong trudng hop chuong trinh cua ban ¢6 qué nhiéu Elself
dugc dung, giGp cho chuong trinh sang stia, dé doc va dé tim 16i chwong trinh. Biéu thirc dé
so sanh duoc tinh toan mét 1an vao diu cdu tric. Sau d6 VBA so sanh két qua biéu thirc voi
tirng Case. Néu bang khi d6 chuong trinh méi thuc hién khéi 1énh trong Case d6.

Select Case <Biéu thirc kiém tra>

Case <Danh sdch biéu thiecc 1>
(Khoi lénh 1)
Case <Danh sdch biéu thirc 2>
(Khai iénh 2)
- Case Else
(Khéi lénh n)

End Select

Trong do moi danh sach biéu thirc chira mét hodc nhiéu gia try. Cac gia tri cach nhau
bing diu phiy va mdi khdi 1énh cé thé chira tir mot cho dén nhiéu dong lénh.

Vi du:

Function Bonus(performance, salary)
Select Case performance
Case |
Bonus = salary * 0.1
Case 2,3
Bonus = salary * 0.09
Case 4 To 6
Bonus = salary * 0.07
Case Is> 8
Bonus = 100
Case Else
Bonus =0
End Select

End Function
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4.4. CAU TRUC LAP
Vong lap cho phép thi hanh mdt doan chuong trinh nhiéu lin.
4.4.1. Vong ldp Do... Loop

Thi hanh mét khoi Ignh véi s 1an 1p khéng dinh trude, trong d6 mot bidu thire didu

kién ding so sanh quyét dinh vang lap ¢o tiép tuc hay khong. Piéu kién phai tra ve False 0
hoiac True # 0.

De... Loop c6 4 ct phap khac nhau:
* Ca phap thir nhat:
Do While <Diéu ki¢n>
<Khéi lénh>
Loop

Kiém tra didu ki¢n trude khi vao vong lip. Thue hién cau I1énh chi khi didu kién la
True.

Vi du I:

Trong tha tuc nay da kiém tra diéu kién truédce khi vio vong lap chuong trinh.
Sub FirstWhile()

counter = 0
myNum = 20
Do While myNum > 10
myNum = myNum — |
counter = counter + |
Loop
MsgBox "The loop made" & counter & "repetitions."
End Sub

* Ca phap thi hai:
Do <Khoi lénh> :
Loop While <Diéu kién> , |
Kiém tra di€u kién sau khi chay vong l3p va thuc hién khéi 1énh khi didu kién 13 True.
Vidu 2:
Trong tha tuc chay chuong trinh trirde khi kiém tra diéy kién:
Sub LastWhile()

counter = ()

myNum =9
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Do
myNum = myNum - ]
counter = counter + |
Loop While myNum > 10
MsgBox "The loop made " & counter & " repetitions."
End Sub
* Cu phap thir ba:
+ Do Until <Piéu kién>
<Khéi lénh>
Loop
Vidu 3:
Sau kiém tra diéu kién trude khi vao vong lap va thyuc thi khdi 1énh khi didu kién 1a
False:
Sub ExitExample()
counter =0
myNum =9
Do Until myNum = 10
myNum = myNum - |
counter = counter + ]
If myNum < 10 Then Exit Do
Loop
MsgBox "The loop made " & counter & " repetitions.”
End Sub
* Cu phap thir tur:
Do
< Khéi lénh >
Loop Until <Piéu ki¢n>
Vidu 4:
Sau lap trong khi diéu kién 12 False va ¢4 it nhit mot 1an thi hanh khéi 1énh:
Sub LastUntil{)
counter = 0
myNum = |
Do

myNum = myNum + 1
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counter = counter + 1
Loop Until myNum = 10
MsgBox "The loop made " & counter & " repetitions.”
End Sub

4.4.2. For...Next
Diy la véng lap thong thudmg nhat, sir dung vong 13p nay khi d biét chinh xac sé lin
lap.
For <Bién @ém >=<Diém diu> To <Diém cudi> [Step <Bude nhay>)
<Khoi lénh>
Next

Chau y:

Bién dém, diem dau, diém cudi va budce nhay 1a nhimg gid tri s0. Bude nhdy cé thé
la duwong hodc Gm. Néu budc nhay la dwong, diém ddu phdi nhé hon hodc bing diém
cubi. Néu khong khéi Iénh sé khong thi himh, néu bucce nhéy la ém, diém déu phai lon
hom hodc bang diém cudi. Néu buéc nhay (Step) khong dvwoc chi ra thi mac dinh 1a 1 |

e

Doan ma chuong trinh sau s& dung vong lip For... Next ding dé tinh tong cia mt
day s
Sub TwosTotal()
Forj=2To 10 Step 2
total = total + j
Next j
MsgBox "The total is " & total
End Sub

4.4.3. For Each...Next

Tuong tu nhr vong 1ip For., Next, nhung 1ip khéi [énh theo s6 phan tir cha mot tip
céc d6i tuong hay mot mang thay vi sb lan lap x4c dinh. Dung trong trm:mg hop khi khéng
biét chinh xac bao nhiéu phan tir trong tip hop.

For Each <Phdn tir > In <Nhén>
<Khéi lénh>
Next <Phdn tir>
Vidu:
Sub RoundToZerof)
For Each myQObject in myCollection
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If Abs(myObject.Value) < 0.01 Then myObject.Value =0
Next

End Sub

4.4.4. Yong idp While... Wend

Ciing gidng nhu vong lip Do ..While nhung khong thé thoit dwgc vong lénh bing
Ignh Exit. Vi vay vong lap kicu nay chi thoat khi biéu thic diéu kién sai.

Trong doan ma chrong trinh sau sir dung vong lip While ... Wend dung dé ting bién
dém. Bén trong viing Lip dugc thi hanh dén khi gia trj diéu kién thanh True.

Dim Counter “ Khai bdo bién dém

Counter =0 ' Gdn bién dém ban ddu bdang 0

While Counter < 20 ' Kiém tra gia tri cua bién dém

Counter = Counter + 1 ‘ Ting bién dém
Wend * Két thuc khi bién dém > 19
Debug.Print Counter * Thue hién viéc in 56 20 trén man hinh
4.4.5. Cau lénh Go To
- Cau lénh Go To dung dé bay 15i.
On Error GoTo ErrorHandler

Khi cé 16i chuong trinh sé tv djng nhiy dén nhin ErrorHandler va thi hinh cic

- Thoat khoi ciu tric:

Lénh Exit cho phép thoit khdi vong 1ip For, Do loop, thi tuc hoic ham. Exit For
dung cho vong lap De...Loop. )

Public Sub SubName

Exit Sub

End Function

4.5. THAO TAC VA XU LY DU LIEU

4.5.1. Suw dung doi twgng DAO (Data Access Object)

Sir dung d6i twong DAO dé két ndi va xir ly dir liu, dic biét khi sir dung DAO cho
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phép ta cé thé thao tic v&i nhidu loat co s& dii liéu khac nhau bao gf':m:
o Access, dBase, FoxPro, va Paradox
e Microsoft SQL Server va Oracle
DAO cung cip cic dicu khién hoan chinh dé c6 thé két ndi co s& dir ligu tir VBA.
* Tao mét co s& dir liéu m&i hodc ¢é the chinh sira mdt co sg dir liéu hién thoi.
* Thém cac bang vao co so dir li¢u, dinh quan hé gitra cic bang dé, khéi tad va
chay cac truy van.
e Thém, chinh sira va x6a cac ban ghi.
e Bao mit co s¢ dir liéu.
Ba budc co ban khi sir dung DAO trong VBA
e Khai bao thur vién DAO.
e Mé co sd d 1iéu dinh 1am viéc.
e Viét chirong trinh véi cic doi tugng ciia md hinh DAO.
4.5.2. Khai bio thwr vién DAO
Dé tao lién két (tham chiéu) 3én cic thir vign cia cic d6i tegng img dung khac:
BI: Trong trinh soan thio VBA IDE, m¢ Tools menu va lya chon References.
B2: Tim va hra chon thir vign Microsoft DAO Object Library.
B3: Kich OK dé dong hop thoai.
4.5.3. M@ co 36 dir lig¢u dinh lim viéc
Dé lam viéc véi dir liéu trong mét co s& dit lidu thi phai m& co dé dir liéu tir VBA. Dé
m& co s& dir ligu sir dung phuong thitc OpenDatabase trong khéng gian lam viéc cia d6i
furgng mo hinh DAO.
Doan ma dudi ddy m& mét co s& dir lidu ¢6 1én Ja -"bangl”
Dim db As Database
Set db = DBEngine. Workspaces(0).OpenDatabase(™C:\bang1")
4.5.4. Viét chuwong trinh véi cic ddi tirgmg mé hinh DAO :
s Khai bao d6i tugng DAO
Vi du:
Dim mDb As Database, mRc As Recordset
Bay gidr da tham chiéu duge dén thy vién DAO d3 tao, mé mét co s di liéu, chinh
stra hodc truy van di liéu trong co s& dir liéu d6. Tat ca cac ddi tugng, phurong thirc, thuoc
tinh duge dinh nghia bdi dbi twgng md hinh DAO, cic céng viée con lai l1a thuc hién cac
truy van dir liéu trong co s& dir ligu.
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4.5.5. Tha tuc tra ciru ¢co s& dir li¢u theo phuong phip ADODB

* Khai béo cdc bién.

Public cnWorkShop As Connection

Public rsltemMaster As Recordset

Public rslUnit As Recordset

" Thu tuc tra cuu co so dir liéu.

Public Sub connectDatabase()

Set cnWorkShop = New ADODB.Connection

With cnWorkShop |
.Provider = "Microsoft. JET.OLEDB .4.0"

.ConnectionString = App.Path & "\Accounts.mdb" "Write your access
Database name

.Open
End With
Set rsltemMaster = New ADODB.Recordset
rsltemMaster.Open "ltem", ca WorkShop, adOpenKeyset, adLockOptimistic
Set rsIUnit = New ADODB.Recordset
rslUnit.Open "Unit", enWorkShop, adOpenKeyset, adLockOptimistic
End Sub



Chwong 5
QUAN LY MOI TRUONG CAD

Chuong nay trinh bay cac thao tiac trong méi treong ACAD, vi du nhu mé ban vé, ghi
ban v&, cac ché do quan sat ban vé v.v...

5.1. KHOI TAO, MO, GHI VA BONG BAN VE
5.1.1. Khéi tao mt ban vé méi
Dé tao mét ban v& méi sir dyun g phuong thirc Add.
Vidu:
Sub NewDrawing ()
Dtm docObj As AcadDocument

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

5.1.2. M& mot ban vé

Dé m& mot ban vé cé san si dung phuong thirc Open va c6 thé déi tén File hodc
dudmng dan dén ban v& ACAD trong hé thong dir liéu.

5.1.3. Ghi mjt ban vé

Pé ghi mot ban vé cé thé sir dung ca hai phuong thirc Save hoic SaveAs.
Vi du: DBoan ma chuong trinh dudi diy s& ghi ban v& dudi tén hién thdi va ghi lai dudi
mot t€n mo.
Sub SaveActiveDrawing()
‘Ghi ban vé dudi tén hién thoi
ThisDrawing.Save ;
‘Ghi ban vé vai tén moi
ThisDrawing.SaveAs “MyDrawing.dwg”
End Sub
Trong qua trinh lam viéc, dé kiém tra ban v& hién thdi trude khi ngudi |ap trinh mudn
thoat khodi chuong trinh va kiém tra lai thong tin dd chic chén ghi lai nhiing thay ddi trong
ban vé do. Pay la cach an tean trudce khi thoat khoi ACAD hodc khi bat dau mot ban vé
mé&i. Sir dung thudc tinh Saved (ghi) dé dam bao chic chin ban v& hién thoi khong chira bt
Ly su thay d{ﬁ_i Unsaved (khong ghi) nao.
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5.1.4. Kiém tra néu mjt bin vé khong dwoc ghi
Doan ma chuong trinh dudi diy ding dé kiém tra mét ban v& da duoc ghi lai hay
khong ghi trude khi mudn thoat khoi chuong trinh ACAD.
Sub TestIfSave()
If Not (ThisDrawing.Saved) Then

If MsgBox{* Do you wish to save this Drawing ?”, vbaYesNo ) = vbaYes
Then ThisDrawing.Save

End if
Endif
End Sub

5.2. PIEU KHIEN CUA SO UNG DUNG
5.2.1. Trang thdi cira sd

Cach sir dung thudc tinh nay ¢6 dang nhu sau :
Object. WindowState

Trong dé :
Object Cac dbi tugng thudc Application hodc Document.
WindowState Cac bién di¢u khién ctia cira s6 gom:
- acMin Cira s6 ¢ trang thdi nho nhat.
- acMax Cira 56 ¢ trang thai lon nhdt.
- acNorm Ciza sé ¢ trang thdi binh thuong.

DPoan mi chuwong trinh dudi day dung dé thao tic véi cira s6 (g dung.
Sub Example WindowState()
ACAD application.
‘Khai bdo bién trang thdi
Dim CurrentState As String
‘Cdc hea chon ctra 56 g dung
Select Case WindowState
Case acMin: CurrentState = "Minimized”
Case acMax: CurrentState = "Maximized”
Case acNorm: CurrentState = "Normal Size"
End Select
MsgBox "ACAD is now: " & CurrentState
End Sub
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5.2.2. Thay ddi vi tri va ¢ ciia cira s§ img dung
5.2.2.1. Vi tri ciia cira 56 tng dung
Dé thay ddi vi tri cua cira sb img dung khi thiét ké chuong trinh cin sir dung cac
thugc tinh nhur: WindowLeft, WindowTop, Width va Height.
Poan mi churong trinh sau s& hién thi cira sé nén goc trai man hinh vdi chiéu rong la
400 va chiéu cao 13 400 pixel.
Sub PositionApplicationWindow()
ThisDrawing.Application. WindowTop =0
ThisDrawing. Application. WindowLeft =0
ThisDrawing. Application.width = 400
ThisDrawing.Application.height = 400
~ End Sub
5.2.2.2. Phéng to va thu nhé ciia 56 ACAD
Cira s6 ACAD c6 thé phong to, thu nhod bing cach sir dyng thudc tinh WindowState
Property.
a/ Lam cho crra 56 img dung 16m nhdt
ThisDrawing Application. WindowState = acMax
b/ Lam cho cira 56 ymg dung nho nhét
ThisDrawing Application. WindowState = acMin
5.2.2.3. Tim kiém trang thdi hién théi cia cira s8 ACAD
D¢ tim trang thai hién thdi ciha cira s& man hinh bing cach st dung thudc tinh
WindowState. |
Doan ma chuong trinh dudi diy sé truy van trang thai cla cira sd ing dung va hién thi
trang thai l€n hdp thoai sir dung.
Sub VBA CurrenWindowState()
Dim CurrenWindowState As Integer |
Dim msg As String
CurrenWindowState = ThisDrawing.AppIicatiﬂn.Windantat:e
Msg= Choose(CurrWindowState,”nomal”, “minimized”,”maximized™)
MsgBox “The application window is “+ msg
End Sub
5.2.2.4. Tit cira s6 trng dung
Dé lam cho cia s6 img dung khéng hién thj 1én man hinh sir dung thudc tinh Visible.
Doan m3 chuong trinh dudi diy sir dung thude tinh Visible dé an cira sb irng dung:

ThisDrawing Application.Visible = False.
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5.3. PIEU KHIEN CUA SO BAN VE
Nhu cira s6 érng dung ciia ACAD ciing ¢6 thé thu rho, phong to, thay ddi vi tri, kich
c& hodc kiém tra trang thai ciia bit ky cira s tai liéu ndo. Ngoai ra ciing c6 thé thay d6i

cach hién thi cia ban v& trong cira s6 bang cich sir dyng cac phuong thic nhu: views,
viewports, va zooming.

Cdc tién ich cia ACAD cung cﬁp nhiéu cach dé hién thi va quan sat ban v&. Ngudi sur
dung c6 thé diéu khién sy hién thi ctia ban vé dé di chuyén nhanh dén mét vung khac cuoa
ban vé. Trong khi kiém tra moi tic déng thay doi d6 thi van co thé dugc phong to, thu nhé
va di chuyén cac ddi tuong trong ban v& v.v...

5.3.1. Thay ddi vi tri va c& cia cira sd tai lidu

Str dung d6i trong Document dé sira ddi vj tri va c& cua bat ky cira sd tai liéu nao.

Doan ma chuong trinh sau sir dung thude tinh: Width & Height dé thiét lap cira sb tai
liéu voi chiéu rong 1a 500 va chiéu cao 13 500.

ThisDrawing. Width = 500
ThisDrawing.Height = 500

5.3.2. Phéng to va thun nhé mjt cira sé tai lidn

Cira sé tai liéu cé thé phéng to thu nhé dugc bﬁng cach st dung thudc tinh
WindowState.

Phong to cira so tai lidu:

ThisDrawing. WindowState = acMax

Thu nhé cira 50 tai ligu:

ThisDrawing. WindowState = acMin

5.3.3. Tim kiém trang thai hién thi ciia mjt cira s tai lidu

Ban c6 thé tim thay trang théi hién thoi cha cira sb tai lidu bing cach si dyung thudc
tinh WindowState.

Tim kiém trang thai hién thoi cia mét cira s6 tai lidu

Sub Vidu CwrenWindowState()
Dim CurrenWindowState As Integer
Dim msg As String
CurrenWindowState = ThisDrawing. WindowState

Msg= Choose(CurrWindowState,”nomal”, _“minimized”,”"maximized™)

MsgBox “The document window is “+ msg
End Sub
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5.3.4. Sir dung Zoom

Dé quan st rd rang ban vé, cach phd bién nhat 1a sir dung céc lua chon cia Zoom.
Vé&i lya chon nay gitp ngudi sir dung cé thé ting hodc giam kich ¢& hinh anh hién thi trong
man hinh hién thi (khéng gian vé hodc khéng gian gidy) nhu hinh 5.1.

zoomed out zoomed in

Hinh 5.1. Lénh Zoom.

Zooming khong thay ddi cac ¢ cuiia ban vé, ma chi thay ddi dé quan sat trong khong
gian v& hoic khong gian gidy.

Cha y:

Phong to hinh anh dé quan sdt cdc thanh phan trong ban vé sir dung Zooming in.

Thu nho hinh anh dé quan sdt hét tong thé cua ca ban vé sir dung Zooming out

Lwa chon mét phan ciia civa s6 dé Zoom

Ngudi ding ¢ thé phong to, thu nhé mdt ving ctia ban vé bang céach chi ré ving ay.

Zoom window —

original view new view
Hinh 5.2. Zoom phﬁn [yra chon.

Pé phéng to phan lua chon, phai sir dung mdt trong hai phuong thirc sau:
b6 la: ZoomWindow hoic ZoomPickWindow. Trong do6 ZoomWindow cho phép
chi ré hai diém trén cira s6. ZoomPickWindow can dén lya chon hai diém. Khi cé hai diém

duoc lua chon sé tro thanh ZoomWindow.
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Poan ma chwong trinh sau dung dé phong to, thu nhé ban v& duge chon boi hat diem.
Sub ZoomWindow()
MsgBox "Perform a ZoomWindow with:" & vbCrLf & _
"1.3, 7.8, 0" & vbCrLf & _
"13.7,-2.6, 0", , "ZoomWindow"
* Khai bdo cdc diém.
Dim pointl{0 To 2) As Double
Dim point2(0 To 2) As Double
point1{0) = 1.3: pointl{1) = 7.8: point1(2) =0
point2(0) = 13.7: point2(1) = -2.6: point2(2) = 0
* Thurc hién lénh.
ThisDrawing.Application.ZoomWindow pointl, point2
MsgBox "Perform a ZoomPickWindow", , "ZoomPickWindow"

ThisDrawing. Application.ZoomPickWindow
End Sub

5.4. XAC DijNH Ti LE VIEW (cac phin hinh anlr cia ban vé& hién hanh)

Néu can ting hay giam sy phéng to hinh anh theo mét ty 1€ chinh xac.
Cac cach thirce hign:
= Quan hé theo gii han ban veé.
= Quan hé dén ché 46 quan sat hién tai.
= Quan h¢ dén don vj cla ving hién thi.
D& thuc hién didu d6 sir dung phuong thirc ZoomScaled. Phuong thirc nay bat phai
nhap vao hai thong sb do la: Hé s ti 1§ va kicu.
Doan mi chuong trinh sau minh hoa viéc ty 1€ Zoom la 2:
Sub VBA_ZoomScaled()
MsgBox "Perform a ZoomScaled using:" & vbCrLf &
"Scale Type: acZoomScaledRelative” & vbCrLf & _ .
"Scale Factor: 2", , "ZoomScaled"
Dim scalefactor As Double
Dim scaletype As Integer
‘Dat ty ié Zoom
scalefactor = 2

scaletype = acZoomScaledRelative
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‘Thi hanh trén ban vé

ThisDrawing.Application.ZoomScaled scalefactor, scaletype
End Sub

< Két thiic.

5.5. ZOOM VE TAM MAN HINH b0 HOA

Dé co thé di chuyén mét diém dic biét trong ban v& vé tdm cia man hinh. Phuong
thirc ZoomCenter dugc sir dung hiru ich cho kich thude yéu cau cha mét dbi twong va
mang dbi tirgng dé vé tdm ciia man hinh quan sat nhu hinh 5.3.

point to be A ;’
centered in /s’
the new view /

JOOM Center with size

unchanged

ZOOM Certer using 2x scale

Hink 5.3. Zoom vé tim ctia man hinh.

Poan ma dudi day sir dung phuong thitc ZoomCenter dé hién thi sy quan sat toan bd
doi1 tugng va phdng to déi tugng 1én hai lan.
Sub 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

‘Chon ty I¢é phong to la 10

magnification = 10

ThisDrawing. Application.ZoomCenter Center, magnification

End Sub.
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5.6. HIEN THI GIGI HAN BAN VE VA PHAM VI CUA POI TUQONG

Dé hién thi mdt quan sat co ban ca khung ban v&, hodic pham vi cia déi tugng trong
ban v&. St dung phuong thirc ZoomAll, ZoomExtent, hoic ZoomPrevious.
ZoomAll hién thi toan bd ban v& Néu d6i tugng dugc vé trong gidi han, ZoomAll sé
hién thi ca gidi han thi phuong cia nd duge thé hién nhu sau :
object.ZoomAll ()
Trong dé:
object: 14 cac ddi tugng dd hoa trong ban vé.
ZoomExtent ding dé phong to hodc thu nhd ban vé& khi quan sat, tuy nhién khéng
phai & th&i diém quan sat.
Phuong ctia né duge thé hién nhu sau:
object.ZoomExtents
Poan mia chuong trinh dudi diy ding dé Zoom toan b ban v& trén man hinh.
Sub VBA ZoomAll{)
‘Hién thong bdo thu nhé man hinh.
MsgBox "Perform a ZoomAll", |, "ZoomATl"
‘Thure hién viéc thu nho mdn hinh.
ThisDrawing.Application.ZoomAll
MsgBox "Perform a ZoomExtents", , "ZoomExtents"
ThisDrawing. Application.ZoomExtents
End Sub

5.7. TAO TEN PHAN ANH
Phan anh qguan sat s& duge dat tén néu ban tao ra né. P& tao mot phén anh mé&i su
dung phuong thirc Add @& thém maot phan anh méi vao tip hop cic phan anh quan sat.
Tén clia phin anh c6 thé 1&n téi 255 ki ty, kiéu sd, ¢6 thé 1a cac ki tw dac biét ($), (-)
va{ ).
Khi ghi lai ban v&, thi vi tri, ti 18 clia phin anh quan sit ciing s& duge ghi lai.
Boan mi chuong trinh dudi diy s& dit tén cho mdt phan anh m&i ¢6 tén 1a "Viewl".
Sub VBA AddView()
Dim view(Obj As AcadView
Set viewObj = ThisDrawing.Views.Add("View1")
End Sub
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5.8. XOA PHAN ANH

Dé x6a mdt tén phan anh, don gian nhat sir dung phuong thirc Delete.
Cau tric ci phap nhu sau:
viewObj.Delete
Doan ma chuong trinh dudi diy s& x6a mot phan anh méi c6 tén 1a "Viewl".
Sub VBA DeleteView()
Dim viewObj As AcadView
Set viewObj = ThisDrawing.Views("Viewl")
'Xod phan anh
viewObj.Delete
End Sub

5.9. POI TUQNG KHUNG NHIN (VIEWPORT)

Irong ACAD c¢6 hai loai khung nhin: Khung nhin tinh va khung nhin dpng. Khung
nhin tinh chi ton tai trong khong gian vé, khung nhin ddng chi ton tai trong khong gian gidy.
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Hinh 5.4. D6i tugng khung nhin.

Mdi khung nhin ¢é mét chi sé dinh danh do ACAD quan ly.

Bién hé théng TILEMODE, diéu khién viéc sir dung khong gian gidy hay khong
gian veé.

* Néu TILEMODE =1 Khi d6 ta sir dung khéng gian vé.

* Néu TILEMODE =0 Khi dé ta sir dung khéng gian gidy.
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5.9.1. Tach thanh nhiéu khung nhin
Trong ban vé ta c6 thé tach ra thanh nhiéu khung nhin véi cac kiéu va kich ¢& khac
nhau dé quan séat cac doi tugng trong ban vé& d6 nhu hinh 5.5.
Lénh Split dugc dung dé tach khung nhin thanh nhiéu khung nhin khéc nhau.
Cu phap:
object.Split NumWins
Trong do:

object Poi twgng khung nhin.

NumWins Cac kiéu khung nhin nhu bang 5.1.

vertical above below

Hinh 5.5. Hinh minh hoa cac kiéu khung nhin.

Baing 5.1. Cac kiéu
khung nhin

acViewport2Horizontal
acViewport2Vertical
acViewport3Left
acViewport3Right
acViewport3 Horizontal
acViewport3Vertical
acViewport3Above
acViewport3Below

acViewport4
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Doan ma chuong trinh dudi
day tao mot khung nhin md&n va tach
ra thanh hai cira s6 nhur hinh 5.6.

Hs

Hinh 5.6. Khung nhin v&i hai cira s6.

‘Tén file SplitAViewport.dvh.
Sub SplitAViewport()
‘Khai bdo doi twong khung nhin.
Dim vportOb) As AcadViewport
‘Tao doi twrong khung nhin mdi.
Set vportObj = ThisDrawing. Viewports. Add("TEST VIEWPORT")
‘Chia ctra s6 thanh 2 phan.
vportOb).Split acViewport2Horizontal
ThisDrawing. ActiveViewport = vportObj
End Sub
‘ Két thiic.
5.9.2. Tao khung nhin tinh hién thoi
Dé tao dbi tuong khung nhin tinh hién thdi thi can phai nhip diém va lua chon ddi
tugng trong khung nhin hién thoi. S dung cac thude tinh sau:
+ Thudc tinh: LowerLeftCorner:
Ham co dang nhu sau :

Object.LowerLeftCorner
Trong dé:

Object béi tugng khung nhin.

LowerLeftCorner | Bién mang c6 hai phan tir va cé kiéu dir lidu Double.

+ Thudc tinh: UpperRightCorner
Ham cé dang nhir sau :

Object.UpperRightCorner
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Trong do:

Object Poi turgng khung nhin.

UpperRightCorner | Bién mang cé hai phan tir va c6 kidu dir licu Double.
Vi du:

8.1 1.1

3.5

0.0 1.0

Hinh 5.7, .
Viewport |—LowerLeftCorner = (0, .5), UpperRightCorner = (.5, 1)
Viewport 2—LowerLeftCorner = (-3, .5), UpperRightCorner = (1, 1)
Viewport 3—LowerLeftCorner = (0, 0), UpperRightCorner = (.5, .5)
Viewport 4—LowerLeftCorner = (.5, 0), UpperRightCorner = (1, .5)

Cac vi dy sau tao cac khung nhin khac nhau:

Vi du 1. Doan ma chuong trinh sau tao mét khung nhin mé&i. Sau d6 tach khung nhin

tharth bén cira s8 va hién thi toa 4§ gdce trdi chia mai cia sd.
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Sub VBA LowerLeftCorner()

Dim newViewport As AcadViewport

Set newViewport = ThisDrawing.Viewports. Add("TESTVIEWPORT")

ThisDrawing. ActiveViewport = newViewport

newViewport.Split acViewport4

ThisDrawing.ActiveViewport = newViewport

Dim entry As AcadViewport

Dim lowerLeft As Variant

For Each entry In ThisDrawing. Viewports
entry.GridOn = True
ThisDrawing.ActiveViewport = entry
lowerLeft = entry.LowerLeftCorner

MsgBox "The lower left corner of this viewport is * & lowerLeft(0) & ", " &
lowerLeft(1), , "LowerLeftCorner Example”
entry.GridOn = False

Next

End Sub



Vidu 2 : Doan mi chuong trinh sau tao mot khung nhin méi. Sau d6 tach khung nhin
thanh 4 cira sé va hién thi toa d goc phai ciia méi cia sd.

Sub Example_UpperRightCorner()
Dim newViewport As AcadViewport
Set newViewport = ThisDrawing.Viewports. Add("TESTVIEWPORT")
ThisDrawing.ActiveViewport = newViewport
newViewport.Split acViewport4
ThisDrawing.ActiveViewport = newViewport
Dim entry As AcadViewport
Dim UpperRight As Variant
For Each entry In ThisDrawing.Viewports
entry.GridOn = True
ThisDrawing.ActiveViewport = entry.
UpperRight = entry.UpperRightCorner
MsgBox "The upper right corner of this viewport is " & UpperRight(0) & ", " &
UpperRight(1), , "UpperRightCorner Example"
entry.GridOn = False
Next
End Sub
‘ Két thiic.
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Hinh 5.8. Két qua chuong trinh.
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Chwong 6
VE CAC POI TUQNG CO BAN TRONG MOI TRUONG ACAD

Cic chi tiét d6 hoa dugc trinh biy trong ban vé nhir doan thing, duong thing, cung
tron, dudng tron, da giac, duong Spline... duge goi la cac doi tugng trong ban vé ACAD.

Pé dua cac d6i tugng dé hoa vao ban vé ta sir dung phuong thirc Add. Péi tuong
trong ban vé ACAD dugc thé hién trén hai khong gian, ¢6 1a :

e Khdng gian v& (MS).

¢ Khong gian gidy (PS).

Cic ddi turgng trong ban v& ACAD c6 thé duge thé hién trén PS hoic MS Ia méi
trudmg dé thirc hién cic thiét k&, MS chia dung tit ca cac kiéu chit, kiéu dudng... dé tao nén
ban v& hoan thién. PS 14 méi tnrong 2D duge sir dung dé quan sat cac thong tin cua khong
gian v& trude khi in ban v&. MS bao gdm cac ddi tugng: kiéu dudng, ki€u chir ¢ thé tao nén
ban vé& va cic ché d6 quan sit duge goi 1a khung nhin.

Khi mot d6i tuong duge thém vao ban vé, thi né ciing ¢ thé duoc thém vao MS hoic
trong PS. |

Dé dua cic ddi tugng vio MS hay PS ding cic ham tham chiéu tuong ang vai mai
khong gian ta ¢c6 mdt ham tham chiéu:

+ Ham tham chiéu dén MS: ThisDrawing. ModelSpace

+ Ham tham chiéu dén PS: ThisDrawing. PaperSpace

Duéi diy ching ta tim hiéu cic 1énh vé d6i trgng mét cach tr dong trong mdi trudng
ACAD bing VBA.

~ 6.1. VE DOI TUQNG LA POAN THANG
Pé vé doan thing di qua hai diém P1 va P2 tuong {ng véi cic diém StariPoint va
EndPoint ta dung 1énh AddLine. ‘
Ca phap:
Object = Space.AddLine
( StartPoint, EndPoint }

( EndPoint)

P1 ( StartPoint)
Hinh 6.1. V& doan thiang.
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Trong do:

Object

Ddi tuong doan thing,

Space

Khéng gian v& hodc khéng gian giiy.

StartPoint | La diém ddu cia doan thing gdm cé ba phin tir (x, y, z) ¢ kiéu dir liév

Double.

EndPoint |La diém cudi cia doan thing gdm ba phin t&r (x, y, 2) ¢6 kiéu dit liéu Double.

Doan ma chuong trinh (2,2,0)

dudn day

la tha tuc vé mot EndPoint

doan thﬁng di qua hai diém,

san d6 4p dung vé&i thoéng sb

dau vao cho trude la: Diém
dau P1 (0,0,0) va diém cudi

P2 (2,2,0) trong khong gian

(0,0,0)

vé nhu hinh 6.2. StartPoint

Hinh 6.2. Doan thing di qua hai diém
P,(0,0,0) va P»(2,2,0).

; Tén file VBA AddLine.dvb
* Khai bdo bién diém ddu va diém cudi.
Public StartPoint{0 Tec 2) As Double
Public EndPoint(0 To 2) As Double
* Thu tuc vé dogn thang qua hai diém. .
Public Sub Addline(StartPoint() As Double, EndPoint() A.s Double)

Dim Add _line As AcadLine
Dim startPoint1(2) As Double
Dim endPointl1(2) As DPouble
startPoint1(0) = StartPoint{(})
startPoint1(1) = StartPoint(1)
startPointi(2) = StartPoint(2)
endPoint1{¢) = EndPoint(0)
endPoint!{1) = EndPoint(1)
endPoint1(2) = EndPoint(2)
Set Add_line = ThisDrawing.ModelSpace. Addline(startPoint1, endPoint1)
Add line.Update
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End Sub
Sub VBA_ Addline()
‘ Dinh nghia cac toa do diém ddu va cudi cva doan rh&ng.
StartPoint(0) = 0: StartPoint(1) = 0: StartPoint(2) = 0
EndPoint{0) = 2: EndPoint(1) = 2: EndPoint(2) =0
' Tao doan thing trong ban vé bang cdch goi thi tuc AddLine vé doan duong
thding o trén.
Call Addline(StartPoint, EndPoint)
‘ Thu toan bo ban vé vé man hink dé hoa..
ZoomAll
End Sub

- Két thic.

Chuy:
Dong lénh Add_line.Update dung dé chéc chin rdng doan thing do xudt hién trén

ban vé, doi khi doi tugng khéng xudt hién dén khi update lai doan thang hodc ban vé

méi xuat hién trén man hinh

6.2. VE DOI TUGNG GOM NHIEU POAN THANG LIEN TIEP (dwing polyline)
Pé tac mdt ddi tugng goém nhiéu doan thing lién tiép di qua cic diém ching ta su
dung 1énh AddLightweightPolyline.
Cu phap:
Object = Space.AddLightweightPolyline (VerticesList )
Trong do:

Object Di twong gdm nhidu doan thing lién tiep.

Space Khéng vé hodc khong gian giﬁy.

VerticesList | Pinh ma cac doan thing di qua cé kiéu dir liéu Double.

Poan ma chuong trinh dudi z

-
diy tao mot déi tugng gdm nhidu ¢ I x
doan thing lién tiép di qua cac diém, A 2s
khi mudn két thic 1énh bﬁng cach 4n 22 I
phim [Enter] nhu hinh 6.3. I 2
=i

Hinh 6.3. Tao mdt dudng Polyline di qua 7 diem.
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. Tén file VBA _AddLightweightPolyline.dvb
Sub VBA AddLightweightPolyline() |
‘ Khai bdo doi twomgcé kiéu duong LightweightPolyline.
Dim objLWPline As AcadLWPolyline °
Dim dblPoints() As Double
Dim intCounter As Integer
Dim varPoint As Variant
'‘Bién dém ban dau bang 0.
intCounter = 0
'Tdt kiém tra 16i
On Error Resume Next.
"Tog d¢ diém dau
varPoint = ThisDrawing.Utility.GetPoint(, vbCrLf & "Start point: ")
‘Tiép tuc lea chon diém tiép theo dén khi presses [Enter].
While Err.Number =0
'Tang kich thuoc cua mang.

ReDim Preserve dblPoints(intCounter + 1)

Togdo X

db!Points{intCounter) = varPoint(0)
"Toado ¥

dbiPoints(intCounter + 1) = varPoint(1)
'Nhén diém ké tiép

varPoint = ThisDrawing.Utility.GetPoint{varPoint, vbCrLf & "Next point: ")
‘Tang gid tri bién dém lén 2

intCounter = intCounter + 2

Wend

"Xod 16i B
Err.Clear |

'Vé ducng lightweight polyline trong khéng gian vé.

Set objLWPline = ThisDrawing.ModelSpace. AddnghtwelghtPnlﬁme{dblenls)
' Khéi phuc lai doi tugng dé né xuat hién trong ban vé.

objLWPline.Update

End Sub

- Két thic.
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6.3. TAO POI TUQNG LA CAC DOAN LIEN TIEP THANG SONG SONG
(I€nh Mline)

B¢ v& mét ddi twong gdm nhiéu doan thing lién tiép song song va cich déu nhau mét
khoang xac dinh hinh 6.4 ta sir dung lénh AddMline.
Cu phap:
Object = space. AddMLine(VertexList)

Tromng do:
Object Péi tugng dudémg Miline.
space Khéng gian v€ hodc khong gian giay.
VertexList Bién mang c6 kiéu dif liéu Double.
Doan ma chuong trinh dudi i 33
diy v& duong Mline dén khi ban )f N X
nhan phim [Enter]. Pudng Mline 3> i |
dugc tao ra trong khéng gian vé = )L 23
vdi toa d6 cac diém duge nhap tu Il )
ngudi sir dung nhur hinh 6.3.
=

Hink 6.4. Tao mét d6i tugng gdm
nhiéu doan thang song song.

; Tén file VBA AddMLine.dvb
Sub VBA AddMLine()

‘Khai bdo doi :mg dwong Miline trong VBA.
Dim objMline As AcadMline
Dim dblPoints() As Double
Dim intCounter As Integer
Dim varPoint As Variant :
‘Dinh nghia diém ban dau.
intCounter = 0
'‘Ditng chwong trinh khi cé I5i.
On Error Resume Next
‘Gdn gid tri cho diém dau tién.
varPoint = ThisDrawing.Utility.GetPoint(, vbCrLf & "Start point: ")
'Tiép tuc thuc hién khi dn [ Enter]. |
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While Err Number = {
ReDim Preserve dblPoints(intCounter + 2)

'Thiét lap toa do X
dblPoints(intCounter) = varPoint(0)

' Thiét Idp toa d6 Y.

dblPoints(intCounter + 1} = varPoint(1)

' Thiét Idp toa dé Z.

dblPoints{intCounter + 2) = varPoint(2)

' Thiét Igp diém ké tiép.

varPoint = ThisDrawing.Utility. GetPoint(varPoint, vbCrLf & "Next point: ")
"Tang s6 lan dém.

intCounter = intCounter + 3

Wend

"Xod 16i.

Err.Clear

‘Khoi tao duong Mline trong khéong gian vé,

Set objMline = ThisDrawing. ModelSpace. AddMLine(dblPoints)
'Khoéi phuc lgi doi tiwong dé né xudt hién trong ban vé.
objMiine.Update

End Sub

- Két thic.

6.4. VE POI TUQNG LA DUONG THANG DI QUA HAI DIEM
Dé vé mét ddi tugng 13 dudmg thing vo tan di qua hai diém ta sir dung 1énh AddXLine.
Ca phap:
Object = Space.AddXLine(LocatePt, ThruPt)
Trong do:

Object Péi tugng dudng XLine.

Space Khéng gian vé hoiic khdng gian gidy.

LocatePt | Diém thir nhat cla dudng thing di qua gdm ba phin tir (x, v, z) ¢6 kiéu dit

ii¢u Double.
ThruPt Piém thit hai cia dudng thing di qua gbm ba phén (x, y, Z) 6 kiéu dir liéu
Double.
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Doan md chuong trinh dudl
diy tao dudng thing di qua hai diém
Pl & P2 trong khéng gian v€, cac
thong sé dau vao dugc nhip tir ban P2

phim, hinh 6.5 minh hoa.
o0 Pl

Hinh 6.5. Pudng X line.

: Tén file VBA_AddXLine.dvb
Sub VBA AddXLine()
‘ Khai bdo déi twrong dwong Xline.
Dim objXline As AcadXline
Dim varLocPt As Variant
Dim varThruPt As Variant
* Nhdn cdc diém tir ban phim.
varLocPt = ThisDrawing.Utility.GetPoint(, vbCrLf & "Location point: ")
varThruPt = ThisDrawing.Utility. GetPoint(varLocPt, vbCrLf & "Through point: ")
' Khoi tao duong Xline trong khéng gian vé.
Set objXline = ThisDrawing.ModelSpace. AddXLine(varLocPt, varThruPt)
' Khéi phuc Igi doi tugng trong bdn ve.
obj Xline.Update
End Sub
- Két thic.

6.5. TAO POI TUQNG LA DPUGNG THANG B] CHAN MOT DAU
Dé tao ra mot dbi twong 12 dudong thing c6 mdt phia bi han che va phia con lai 1a vo
tan ta sir dung 1énh Ray cua ACAD (hinh 6.6).
Ca phap:
Object = space.AddRay(Pointi, Poini2)
Trong dé:

Object | Déi tugng dudmg 12 dudmg Ray.

Space | Khdng gian v& hodc khong gian giay.

Point] | Diém thi nhét cia dudng thing ( diém han ché), 13 biér. ming gdm 3 phan tir
¢é kiéu dir liéu Double.

Point2 | Diém th hai cia dudng thing di qua, ia bién mang gdm 3 phan tir ¢6 kiéu dit
lieu Double.
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Poan mi chuong trinh
duéi ddy v& mét mét dudng Ray
trong khéng gian vé c6 diém diu
P1 la vi tri bat dau, diém thir hai
P2 la diém ma dudng thing di
qua nhu hinh 6.6. P2

Pl

Hinh 6.6. Duing thﬁng bi han ché mét dau.

: Tén file VBA AddRay.dvb
Sub VBA_ AddRay()
‘ Khai bdo kiéu dwong Ray trong VBA.
Dim objRay As AcadRay
Dim varStartPt As Variant
Dim varThruPt As Variant
' Nhdp diém tir nguoi sir dung.
varStartPt = ThisDrawing.Utility.GetPoint(, vbCrLf & "Start point: ™)
varThruPt = ThisDrawing.Utility.GetPoint(varStartPt, vbCrLf & “Through point: ")
'Tao cdu triic duwong line {rong khéng gian vé,
Set objRay = ThisDrawing.ModelSpace. AddRay(varStartPt, varThruPt)
objRay.Update
End Sub
- Két thac.

6.6. TAO POI TUQGNG LA MOT PUONG CONG TU DO

Dé tao dbi tuong la mét dudng cong tyr do (Spline) di qua cac diém khac nhau ta sir
dung lénh AddSpline. |

Cu phap:

Object = space.AddSpline(PointsArray, StartTangent, EndTangent)
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Trong d6:

Object | D& trgng l1a dudng Spline.

space Khéng gian vé hoic khong gian giay.

StartTangen | Diém bit diu cia dudmg cong gdm co ba phan tir ¢é ki¢u dir liéu Double 1a
vector tiép tuyén clia dudng Spline tai diém dau tién.

PointsArra | La cac diém trén Spline ¢6 kiéu dir liéu Double.

EndTangen | Diém cudi cung cua dudng cong gom ba phén tir ¢é kicu dir liéu Double, 12
vector tiép tuyén cia dudmg Spline tai diém cudi cung.

Poan ma chuong trinh dudi diy sé€ vé mét dudng cong tu do dén khi nguoi su dung
4n phim [Enter]. Mot dudmg Spline dugc tao ra trong khong gian vé véi cac thong s6 duge
nhdp vao nhu hinh 6.7.

PointsArray(2)

PointsArray(1) PointsArray(3)

StartTangent  PointsArray(0) PointsArray(4) EndTangent

Hinh 6.7, Dudng cong ty do Spline.

: Tén file VBA_ AddSpline.dvb
Sub VBA AddSpline() *

‘Khai bdo doi twong dudng Spline trong VBA.
Dim objSpline As AcadSpline
Dim dbiFitPts() As Double
Dim intCounter As Integer
Dim varTanPtl As Variant
Dim varTanPt2 As Variant

Dim varFitPt As Variant
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‘Bién dém ban ddu dwgc gdn bing 0
intCounter = 0
'‘Dirng khi c6 16i.
On Error Resume Next
‘Nhdp diém ddu tién.
varFitPt = ThisDrawing. Utility Ge*Point{ . bCrLt & "irst point: ™)
'Tiép tuc liwa chon cdc diém cho dén Lhi an phim [Enter]
While Err. Number = 0
ReDim Preserve dblFitPts(intCounter + 2
Toa do X
dblFitPts(intCounter) = varFitPt((0)
"Toa do Y.
dblFitPts(intCounter + 1) = varFitPt(1)
"Toa do Z.
dblFitPts(intCounter + 2) = varFitPt(2)
' Nhap diém ké tiép.
varF1tPt = ThisDrawing.Utility.GetPoint(varFitPt, vbCrLf & "Next point: ")
intCounter = intCounter + 3
Wend
* Xéa 16i.
Err.Clear
‘Nhdp diém start tangent .
varTanPt] = ThisDrawing.Utility GetPoint(, vbCrLf & "Start tangent point: *)
'‘Nhdp diém end tangent.
VarTanPt2 = ThisDrawing. Utility.GetPoint{, vbCrLf & "End tangent point: ")
' Tao ducng Spline véi cdc thong s6 ddu vao. _
Set objSpline = ThisDrawing.ModelSpace.AddSpline(dblFitPts, varTanPtl, _
varlanPt2)
* Khoi phuc lai doi tuwgng trong ban vé,
objSpline.Update
End Sub
; Két thic.



6.7. VE POI TUQNG LA PUONG TRON
Pé vé dbi tuong la duong tron trong ban vé ACAD ta sur dung ténh AddCircle.

Cu phap:
Object = space. AddCircle(Center, Radius)
Trong do:
Object D6i tugng 13 dudng tron.
space Khong gian v& hoic khéng gian giy.
Ceniter Tam coa dudng tron gc::‘rm 3 phan tir (x, y, 2) cé kiéu dir liéu Double.
Radius: Ban kinh ctia dudng tron cé kiéu dir liéu Double.

Poan ma chuong trinh dudi day tao
m@t thu tuc vé dudng trén trong khédng
gian v€ vai tam O(x, v, z) va ban kinh R.

RI1G0
nhu hinh 6.8 minh hoa. —.

— il

Hinh 6.8. Dbi trong la dudng tron.
; Tén file VBA_AddCircle.dvb

* Khai bao tam va ban kinh dudng tron co kiéu Public.
Public center(2) As Double
Public r As Double
' Thu tuc v& dudng tron voi dau vao, véi thi tuc ndy ta cé thé goi ¢ bat ky ché nao
trong chuwong trinh .
Public Sub AddCircie(center() As Double, r As Double)
Dim Cir As AcadCircle
Dim Center3D(2) As Double
Center3D(0) = center(0)
Center3D{(1) = center(1)
Center3D{(2)=0
Set Cir = ThisDrawing. ModelSpace.AddCircle(Center3D, r)
End Sub
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Sub VBA AddCircle() -

' Dinh nghia duaong tron.
center(0) = 0: center(1) = 0: center(2) =0
r= 100

“ Goi thu tuc vé dwong tron duoc khai bdo ¢ trén.
Call AddCircle(center, r)
ZoomAll
End Sub

. Két thiic.

6.8. TAO POI TUQNG LA MOT CUNG TRON
Dé tao ra mét déi tugng la cung trén trong ban vé& véi cac thong sb (tdm, ban kinh,
diém dau, diém cudi).
Ci phap:
Object = space. AddArc{Center, Radius, StartAngle, EndAngle)

-
= oy
parm® T

(r >

Rad1u5
; /’  StartAngle
Endangle '\ ‘\\%‘ CenterPoint

b
1
¥
L]
]
r
F
L4
F
*

Hinh 6.9. Minh hoa lénh v& cung trén.

Trong do:
Object Ddi tugng cung tron.
Space Khong gian v& hoic khéng gian gidy.
Center | Tam cta cung tron gdm 3 phan tir (x, v, z) ¢6 kiéu dir liéu Double.
Radius Bén kinh cia cung trdn cé kiéu dir liéu 1a Double.
StartAngle, Gdc ban diu, va gde két thic cia cung tron cd kiéu dir liéu Double
EndAngle (don vi radians),
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Doan ma chuong trinh dudi diy s& Gac két thie
v€ mot cung tron trong khéng gian v& véi :
cic théng sé: diém tam, g6c ban diu, goc
cudi, ban kinh. Ban kinh duge nhip vao
tr ban phim, con céc théng sé khac c6 thé
dugc nhdp vao tr ban phim hoac dung
chudt hinh 6.10 minh hoa.

Tam Goc ban diu

Hinh 6.10. Cung tron.

: Tén file Vidu_ AddArc.dvb
Sub Vidu AddArc()
‘Khai bdo doi fircong cung tron.
Dim objArc As AcadArc
Dim varCtrPt As Variant
Dim dblRadius As Double
Dim dblStartAngle As Double
Dim dblEndAngle As Double
" Nhap toa do tam cua cung tron.
varCtrPt = ThisDrawing. Utility.GetPoint (,vbCrLf & "Center point: ")
" Nhdp goc ban dau ciia cung tron.
dblStartAngle = ThisDrawing.Utility.GetAngle(varCtrPt, vbCrLf & "Start angle: ")
" Nhdap goc cudi crig cung tron.
dblEndAngle = ThisDrawing.Utility GetAngle(varCtrPt, vbCrLf & "Fnd angle: ")
' Nhap ban kinh cua cung tron.
dbiRadtus = ThisDrawing.Utility.GetReal(vbCrLf & "Radius: “}
' Tao cung tron voi cdc thong so dau véo .
Set objArc = ThisDrawing.ModelSpace.AddArc(varCtrPt, dblRadius, _
dblStartAngle, dblEndAngle)
'Khéi phuc lai déi fuong dé né xudt hién Irong ban vé.
obiArc.Update

End Sub
- Két thac.
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6.9. TAO PUONG ELLIPSE
Lénh AddEllipse dung de vé dudmg Ellipse trong ban vé.
Cu phap:
Object =space.AddEllipse(Center, MajorAxis, RadiusRatio)

Trong dé:
Object Péi tuong dudng Ellipse.
space Khéng gian v& hodc khong gian gidy.
Center Tam ciia Ellip gom ba phdn tir (x, y, z) ¢6 kiéu dif liéu Double.
MajorAxis Chiéu dai truc chinh caa Ellip 6 kiéu dir liéu Double.
RadiusRatio | Ti s giira Minor/Major nhu hinh 6.11 ¢6 kiéu dir liéu Double.

Doan ma chuong st T
trinh dudi dav s€ tao mot a \
Ellipse trong khéng gian ;f? ':
vé vdi cac thong s6 dau ‘g .
vao dugc nhdp tir ngudi / &
sir dung nhu hinh 6.1, S /

/ " /
/ . /
{ CenterPoint /
: /
' S/
' s
v
; . e

\ M_;'//

(0,0,0)
Hink 6.11. Dudng Ellipse.
; Tén file VBA_AddEllipse.dvb
Sub VBA_AddElipse()
‘ Khai bdo déi tugng dwang Ellipse.
Dim objEllipse As AcadEllipse
Dim varCtrPt As Variant
Dim varAxisPt As Variant
Sub Ch05_AddEllipse()

; RadiusRatio-MinorAxis/MajorAxis
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'‘Khai bdo d6i teong dwomg Ellipse.

Dim dblRatio As Double

‘Nhdp toa do tam ellipse.

varCtrPt = ThisDrawing. Utility.GetPoint(, vbCrLf & “Center point: ")

'Nhdp chiéu dai truc chinh.

Dim dblRatio As Double

varAxisPt = ThisDrawing.Utility. GetPoint(varCtrPt, vbCrLf & "Major axis point: ")
‘Nhdp ti 0.

varAxisPt = ThisDrawing.Utility GetPoint(varCtrPt, vbCrLf & "Major axis point: ™)
dblRatio = ThisDrawing.Utility.GetReal(vbCrLf & "Ratio: ")

Set objEllipse = ThisDrawing.ModelSpace.AddEllipse{varCtrPt, varAxisPt,
dbiRatio)

'Khoi phuc Igi doéi fwong dé né xuat hién trong ban vé,
objEllipse.Update
End Sub
; Két thic.

6.10. TAO POI TUQNG LA HINH CHU NHAT

Pé v& hinh chit nhat trong VBA ¢6 thé su dung nhiéu cach khac nhau. Sau day la cach
dung duong LightWeightPolyline dé vé.

Trong doan chuong trinh con nay tac gia di xdy dung mdt chuong trinh con sin dé v&
hinh chir nhit v&i toa d6 diém dau va diém cudi caa hinh chit nhat.

Cu Phap:
Rectang(FirstPoini() As Double, EndPoint() As Double)
Trong d6:
FirstPoint Diém dau véi ba thong sb (x, v, z) ¢é kiéu dir liéu 1a Double.
EndPoint Diém cudi v&i ba thong sb (x, vy, 2) ¢6 kidu dit lidu 12 Double.

Doan mad chuong trinh sau Pl

tao mot tha tyc vé hinh chit nhét
trong khéng gian v& voi diém dau
P1 va diém cudi P2 nhu hinh 6.11.
2

Hinh 6.J2. Hinh chir nhat.
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; Tén file VBA Rectang.dvb

* Thu tuc vé hink chir nhdt véi diém dou va diém cudi.

Public Sub Rectang(FirstPoint{) As Double, EndPoint() As Double)
Dim plineObj As AcadLWPolyline
Dim points(0 To 7) As Double
'Dinh nghia cdc diém ddu va diém cudi,
points(0) = FirstPoint(0): points(1) = FirstPoint(1)
points(2) = EndPoint(0): points(3) = FirstPoint(1)
points(4) = EndPoint(0): points(5) = EndPoint(1)
points(6) = FirstPoint(0): points(7) = EndPoint(1)
Set plineOb) = ThisDrawing ModelSpace. AddLightWeightPolyline(points)
plineObj.Closed = True
ThisDrawing.Regen (True)

End Sub
‘Chirong trinh vé hinh chit nhdt v&i diém ddu, diem cuéi cho trucc, su dung thu
tuc Rectang o trén.

Sub VBA_ Rectang()
Dim FirstPoint(2) As Double
Dim EndPoint{2) As Double
‘ Dinh nghia cdc diém.
FirstPoint{0) = 0: FirstPoint{1} = 0: FirstPoint(2) = 0
EndPoint(0) = 50: EndPoint(1) = 25: EndPoint(2) = 0
¢ Goi thu tuc vé hinh chir nhdt.
Call Rectang(FirstPoint, EndPoint)
ZoomAll

End Sub

; Két thic.

6.11. LAM VIEC VOI CAC POI TUQNG DIEM
a. Khai quit

Trong céc ban v& doi tugng diém c6 thé. duge sir dung nhu céc nat hodc cac diém
tham chiéu vi dy nhu ldy hai diém 1am truc 14y déi ximg cc déi trgng, c6 thé thidt Iap kidu
va kich thuéc diém lién quan dén ché d6 man hinh hodc cac hé don vj (inch, mm vv...) ma
ban dang st dyng.
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Trong d6 -
PDMODE, PDSIZE: L4 2 bién hé théng didu khién su xuit hién cia ddi turong diém.

Cac gid tri cha PDMODE dudi diy s& twong (mg véi céc kidu didm nhu sau -

+ x
2 3

0 1 4
©C O P =" O
32 J3 J4 35 36
[ C XK
64 B5S 66 67 68
0 O 8 ® M
a6 a7 96 = 12| 100

Hinh 6.13. Céc kiéu diém.
PDSIZE: Bién diéu khién kich ¢& ciia diém.
e thiét 1ap PDMODE va PDSIZE, st dung phuong thirc: SetVariable
b. Thao tic v&i d6i tugng diém
Dé tao ra ddi trogng diém sir dung bién diéu khién PDMODE ta sir dung lénh

AddPoint.
Cua phap:
Object = Space. AddPoint(Point)
Trong de:
Object La dbi twong diém.
Space Khdng gian v& hojic khong gian giay.
Point Bién mang gdm ba phan tir (x, ¥, Z) ¢6 kiéu dir liéu Double.
Doan ma chuong trinh dudi d3y sé& tao ra mot
diém trong khong gian vé tai vi tri do ngudi ding lya ><
chon trén ban v& nhur hinh 6.14. Point

Hinkh 6.14. D6i tugng diém.
; Tén file VBA AddPoint.dvb
Sub VBA_AddPoint()

‘Khai bdo déi tuong diém trong VBA.
Dim objPoint As AcadPoint
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Dim varLocPt As Variant
'‘Whdp vi tri cua diém.
varL.ocPt = ThisDrawing.Utility GetPoint{, vbCrLf & "Point location: ")
' Khoi tao diém.
Set objPoint = ThisDrawing. ModelSpace. AddPoint{(varLocPt)
" Khoi phuc Iai ban vé.
objPoint.Update
End Sub
- Két thac.

6.12. VE BDOI TUQNG LA PA GIAC CO TO PAC O BEN TRONG
Dé vé dbi tuong la da giac dugce t6 2D cod t6 dac & trong.
Cu phap:
Object = Space.AddSolid{Pointi, Point2, Point3, Point4)
Trong do:

Object béi twong da giac duoc t6 2D.

Space Khéng gian vé hoic khong gian gidy.

Pointi Diém dau tién cia da giac duge t6 gom co ba phan tir (x, v, z) va c6 kiéu
dir [1iéu la Double.

Point2 Diém thi hai cia da gidc duge t6 gom c6 ba phan tir (x, y, z) va cb kiéu
dir liéu 1a Double.

Point3 Piém thir ba cia da gic duge t6 gom c6 ba phén tir (x, y, z) va ¢o kiéu
dir liéu la Double.

Point4 Diém thir tr cua da giac dugce t5 gdm cé ba phan tir (x, y, z) va c¢6 kiéu
dir liéu 12 Double.

Poan mid chuong trinh dudi day sé Point2 Point3
tao mot da giac duge 16 2D trong khong
gian v&, vdi cac thdng sé dau vao do ngudi
st dung nhap vao nhu hinh 6.13.

Pointl Pointd
Hinh 6.15. Da giac dugc 16 2D.

91




; Tén file VBA_AddSolid.dvb.
Sub VBA AddSolid()
* Khai bdo doi tugng diém trong VBA
Dim objSolid As AcadSolid
* Khai béo cdc bién ddu vao.
Dim varPtl As Variant
Dim varPt2 As Variant
Dim varPt3 As Variant
Dim varPt4 As Variant
‘Nhép vi tri céc diém tic ban phim.
varPt]l = ThisDrawing. Utility.GetPoint(, vbCrLf & "First point: ")
varPt2 = ThisDrawing Utility. GetPoint(varPtl, vbCrL{ & "Second point: ")
varPt3 = ThisDrawing.Utility. GetPoint(varPt2, vbCrLf & "Third point; ")
varPt4 = ThisDrawing.Utility.GetPoint{varPt3, vbCrLf & "Fourth point: ")
'Tao mién da gidc 16 tir cde théng 6 cﬁu vao.

Set objSolid = ThisDrawing.ModelSpace.AddSolid(varPtl, varPt2, varPt3,
_varPt4)

* Ddt mau t6 cho doi tuomg.
objSolid.Color = acRed
objSclid.Update

End Sub

: Két thiic.

6.13. VIET CHU TRONG BAN VE
Trong phan nay s& trinh bay v& viéc tao cdc d6i twong chir trong ban v& coa ACAD.
C6 hai kiéu Text trong ACAD d6 1a: Tao chit trén mpt dong va chir trén nhiéu dong.

6.13.1. Kiéu chit trén mjt dong
Lénh AddText la cach khdi tao mgt dong chit.
Cu phap:
Object = Space. AddText(TextString, InsertPoint, Height)
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Trong d6:

Object Déi tugng chir.
Space Khong gian v& hoic khong gian gidy.
TextStrin La mét dang ky tu ¢6 kiéu dir liéu 14 String.
InsertPoin Vi tri d¢ chén chif vio trong ban vé gdm ¢6 ba phan tir (x, y, z) cé kiéu
dir liéu 12 Double.
Height Chiéu cao cua chir ¢6 kiéu dir liéu Double.
Doan md chuong trinh dudi day khéi tao mot ol
dong chir trong khong gian v& véi cac thong sd diu éjﬁ%} LINE TEKT
vao gém c6 vi tri dat chir, chiu cao cia chit va ky Hergnt
ty muon thé hién do ngudi ding st dung nhip vio Hinh 6.16. Mot dong chir.

tr ban phim nhu hinh 6.16.

; Tén file VBA AddText.dvb
Sub VBA AddText{)
‘Khai bdo doi tipng kiéu AcadText.
Dim cbjText As AcadText
Dim varInsPt As Variant
Dim dblHeight As Double
Dim strText As String
" Nhdp vi tri cua chit trong ban vé.
varlnsPt = ThisDrawing. Utility.GetPoint(, vbCrLf & "Start point: ")
" Nhap chiéu cao cia chir
dblHeight = ThisDrawing.Utility.GetReal(vbCrLf & "Height: ™)
‘ Vao chit cén thé hién.
strText = ThisDrawing.Utility. GetString(True, vbCrLf & "Text: ™)

' Khoi tao chir trong ban vé,

1

Set objText = ThisDrawing. ModelSpace. AddText(strText, varlnsPt, dElHeight)
objText.Update

End Sub
- Két thic.

6.13.2. Kiéu chir trén nhiéun dong
Lénh AddMText la cach dé tao nhiéu dong chir trong ban vé.
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Cu phap:
Object = Space. AddMText{InsertPoint, Width, Text)

Trong da:
Object Pébi tuon g Mtext.
Space Khong gian v& hoic khang gian giay.

InsertPoint Vi tri dé chén chir vao trong ban vé gdm ¢6 ba phan t¥ (x, v, z) ¢6 kiéu
dir 1iéu la Double.

Width Bé rong clia khung ma chir thé hién & bén trong cé kiéu dir liéu 13
Double.
Text Dang ki tr c6 kiéu dir lidu 13 String.

Boan ma churong trinh dudi diy s& khdi tao et
"MULTIUNE TEXT LINE 1

nhiéu d&ng chir trong khﬁng giﬂl'l vé v cac MULTILINE TEXT LINE 2
thong s6 dau vao gdm c6 vi tri dit chir, chiéu MULTILINE TEXT LINE 3
rong cua dudng bao chir va chir mudn thé hién do |_ A _J

o
ngudi dung st dung nhap vao hinh 6.17. :
Hink 6.17. Nhiéu dong chir.

; Tén file VBA_ AddMtext.dvb
Sub VBA AddMtext()
‘Khai bdo déi twong cé kiéu Ia AcadMText trong VBA.
Dim objMtext As AcadMText
Dim varlnsPt As Variant
Dim dblWidth As Double
Dim strText As String
" Nhdp vi tri cua chir trong ban vé.
varlnsPt = ThisDrawing.Utility . GetPoint(, vbCrLf & "Start point: )
' Nhip chiéu ring ctia duong bdo.
dblWidth = ThisDrawing.Utility.GetReal(vbCrL{ & "Width: ) ‘
* Nhép chir mudn thé hi¢n tir ban phim.
strText = ThisDrawing.Utility.GetString(True, vbCrLf & "Text: ")
* Khoi tao mitext.
Set objMtext = ThisDrawing. ModelSpace. AddMText{varlnsPt, dbIWidth, strText)
objMtext.Update
End Sub

- Két thiic.
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Chuong 7
HIEU CHINH CAC POI TUONG

Trong qua trinh lap trinh tinh todn, thiét ké ciing nhu vé tu dong chi tiét co khi cé
nhieu chi tiét c6 tinh chét dac biét, vi dy nhu tinh d5i ximg, di ximg truc v.v... D& tranh
viéc lap lai mdt cdng viéc nhiéu lan ciing nhur hd trg cho céc lénh v& cac dbi tugng co ban &
churong 6 mdt cach nhanh nhat, hiéu qua nhit, chuong nay trinh bay cic Iénh hiéu chinh
nhanh céc d4i tugng nhu copy, copy theo mang tron, xoay nhém doéi tugng quanh mot diém,
copy theo mang chir nhiat v.v... Dudi diy trinh bay cic 1énh hiéu chinh.

7.1. POI TEN POI TUQNG

Dé ddi tén cac dbi tugng trong ban vé sir dung thudc tinh Name.
Cu phap:
object.Name
Trong do:
object: Tit ca cac ddi tuong clia ban vé.
Doan ma chuong trinh didi day tao mdt 16p cb tén 1a "NewLayer" sau d6 dbi tén 16p
do sang tén mai 1a "MyLayer”.

; Tén file VBA RenamingLayer.dvb.
Sub VBA_RenamingLayer()

Dim layerObj As AcadLayer ‘Khai bao mot Iop mdéi.
Set layerObj = ‘Khoi tgo lop moi.
ThisDrawing.Layers. Add("NewLayer")
layerObj.Name = "MyLayer" ‘Doi tén l6p méi.
End Sub ;
. Két thic.

7.2. COPY POI TUQNG

Trong qua trinh thiét ké ty dong viéc tinh todn, v& lip lai v&i cic di tugng la diéu tit
véu. Do vy ma viéc sir dung lai cac dbi tugng di tao, tao déi trgng mdi lam cho qua trinh
tinh toan, thiét ké trd 1&n nhanh chéng. Chirc ning sao chép lai mgt dbi tuong hay nhidu déi
trong duge thue hién trong khong gian vé.

Co ca phap nhu sau:
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Cu phap:

RetVal = Object.Copy

Trong dé:
Object Tat ca céc doi tugng cha ban v& bang 7.1.
RetVal Béi tugng méi duge tab thanh sau khi copy.
Baing 7.1. Cac déi tugng

3DFace 3DPolyline 3DSolid
Arc Attribute AttributeReference
BlockRef Circle Dim3pointAngular
DimAligned DimAngular DimDiametric
DimOrdinate DimRadial DimRotated
Ellipse ExternalReference Hatch
Leader LightweightPolyline Line
MInsertBlock Mline Mtext
Point PolyfaceMesh PolygonMesh
Polyline PViewport Raster
Ray Region Shape
Solid Spline Text
Tolerance Trace Xline

Poan mi chuong trinh sau thye hién vé

mot dudng tron trong khong gian vé, san do
c6 thong bao Copy dbi tugng vira v&. Khi dda -

lua chon Copy, chuong trinh théng bao di
chuyén ddi trgng duge Copy dén mét vi tri

md&t theo phuong X nhur hinh 7.1.

; Tén file VBA Copy.dvb

Sub VBA Copy()

Hinh 7.1. Copy mét dudng tron.

'Khai bdo doi twong dueong tron ¢6 kiéu AcadCircle trong VBA.
Dim circleObj As AcadCircle
‘Khai bao tam duong tron co kiéu dir lisu Double.
Dim center (0 To 2} As Double

96




‘Khai bdo ban kinh duomg tron ¢6 kidu dit liéu Double.
Dim radius As Double
* Dinh nghia cdc thong sé dau vao.
center{0) = 2.0: center(1) = 2.0: center(2) = 0.0
radtus = 0.5
‘Tao duong tron trong khing gian vé
Set circleOby = ThisDrawing.ModelSpace.AddCircle(center, radius)
‘Hién thong bdo lwa chon viéc Copy doi tupng.
MsgBox "Copy the circle.", , "Copy Example”
‘Khai bao mot doi tiegng dwong tron mdi copyCircleObj
Dim copyCircleObj As AcadCircle
Set copyCircleObj = circleObj.Copy()
' Di chuyén doi tugng theo phuong X mgt khoang hai don vi .
Dim pointl{0 To 2) As Double
Dim point2(0 To 2) As Double
point1{0) = 0:; pointl{(1) = 0: point1{2) =0
point2(0} = 2: point2(1) = 0: point2(2) =0
‘Hien hop thogi thong bdo vé viée di chuyén.
MsgBox "Move the copied circle 2 units in the X direction.", , "Copy Example"”
'Di chuyén dwomg tron dén vi tri méi.
copyCircleObj.Move pointl, point2

MsgBox "Move completed.”, , "Copy Example" ' Thdng bdo viéc Copy hodn
thanh

End Sub
- Két thic.

7.3. OFFSET CAC POI TUQNG

Pé Copy d6i tugng sao cho d6i tugng méi ludn cach dbi tugng gbe mot khoing xac
dinh cho truéc ta ding 1énh Offset. D6i tugng co6 thé 1a mot hoic c6 thé 13 mot tip hop ddi
tuong nhu dudng cong hay cac bién dang phic tap v.v...
Cu phap:
OffsetObj = Object.Offset(Distance)
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Hinh 7.2, Minh hoa 1énh Offset.
Trong do:

Object Cac doi tugng Offset nhu (dre, Circle, Ellipse, Line, Polyline, Lightweight
Polyline, Spline, XLine ...).

Distance | Khoang cach Offset ¢6 kiéu dir lidu 14 Double.

OffsetObj | Pbi tugng méi duge tao ra sau khi d3 Offset ¢6 kiéu Variant.

Doan ma chuong trinh du¢i day vé
m@t dudng Polyline va Offset duong 46
mét khoang cach 1a 0,25 mm nhur hinh 7.3,

e
B Eaiiin ) B8 |

Hinh 7.3. Offset dudong Polyline.
- Tén file VBA_Offset.dvb. |

Sub VBA_Offset()
‘ Khai bdo déi twong dwong Polyline.
Dim plineObj As AcadL.WPolyline
‘Khai bdo cdc diém.
Dim points(0 To 11) As Double
‘Binh nghia cdc diém.
points(0) = 1: points(1} =1 :
points(2)} = I: points(3} =2
points{4) = 2: points(3) =2
points(6) = 3: points(7) =2
points(8) = 4: points(9) = 4
points{10) = 4: points(i11) =1
‘Khoti tao dirong Polyline trong khéng gian vé _
Set plineObj = ThisDrawing.ModelSpace.AddLightWeightPolyline(points)
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plineObj.Closed = True
MsgBox "Offset the polyline by 0.25.", , "Offset Example"
Dim offsetObj As Variant
‘Khoang cdch can offset
offsetObj = plineObj.offset(0.25)
‘ Thong bdo da hoan thanh
MsgBox "Offset completed.", , "Offset Example"
End Sub
, Két thic.

7.4. LAY POI XUNG CAC DOI TUQNG QUA M(‘)T TRUC BOI XU'NG
CHO TRUGQC

©

Lua chon dbi tuong

Chon truc d6i :ﬂmg

R3 (4|
+12N vE I
10K Mt X
Trude doi ximg Sau khi d6i ximg

Hinh 7.4. i xtng dbi tugng,
Dé lay d6i xitng mdt hay mét tap hop cic ddi tugng trong ban v& qua mét truc déi

xtng cho trudc, ta sir dung 1énh Mirrer. Lénh ndy cho phép vé nhanh cac chi tiét ¢é tinh
chat ¢6i xirng.

99



Cu phap:
RetVal = Object.Mirror(Pointl, Point2)
Trong dé:

Object Cac doi tuong liy déi xung nhw (Arc, Circle, Ellipse, Line, Polyline,
LightweightPolyline, Spline, XLine...).

Pointl, Point2 | La hai diém ldy dbi xéng gdm ba phin tir (x, y, z) ¢6 kiéu di liéu
Double,.

7.5. SAO CHEP CAC POI TUQNG

- Pé Copy dbi tuong goc thanh cac dbi trong khac nhauw theo mét mang tron, hay theo
dang ma trdn ta ding 1énh Array, hinh 7.5 duéi ddy 1a mét vi du minh hoa copy theo
mang tréon

d A

(0.00] .
'

]
S6 phan tir =5, gée =180°, tém =0, 0, 0

Hinh 7.5. Sao chép doi twgng theo mang tron.

7.5.1. Sao chép cac dbi tuwgng theo ming tron
Ci phap:
RetVal = Object. ArrayPolar (NumberOQfObjects, AngleToFill, CenterPoint)

Trong dé:

Object Tat ca cic d6i tugng cia ban ve.

NumberQfObjects | S6 dbi twgng cdn sao chép cé kidu dit lidu Double.

AngleToFill Goc gi6i han pham vi sao chép, 6 kiéu dir liéu Double (don vi

Radians).
CenterPoint Tam sao chép gdm ba phan tir (x, v, Z) ¢6 kiéu dit liéu Double.
RetVal Bién mang dung dé chira cic ddi tugng mdit dugc tao ra sau sao chép.
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Doan ma chuong trinh dudi ddy vé mét dudmg tron trong khong gian vé va sau d6 sao
chép né thanh bén dudmg tron khic nhau véi giGi han 360" (hinh 7.6).
; Tén file VBA_ArrayPolar.dvb
Sub VBA ArrayPolar()
‘Khai bdo doi tromg duong tron.
Dim circleObj As AcadCircle
‘Khai bdo tam duong tron co kiéu dir li¢u Double.
Dim center(0 To 2) As Double
‘Khai bao ban kinh duomg tron c6 kidu dir ligu Double.
Dim radius As Double
‘ Dinh nghia dicong tron.
center(0) = 2#: center(1) = 2#: center(2) =04  * Tém durong tron
radius = 1# * Ban kinh
Set circleObj = ThisDrawing.ModelSpace.AddCircle(center, radius)
center(Q) = 0#: center(1) = 0#: center(2) = 0#
radius = 10#
Set circleObj = ThisDrawing.ModelSpace.AddCircle(center, radius)
ZoomAll
‘Hién thong bdo sao chép déi tugng
MsgBox "Perform the polar array on the circle.”, , "ArrayPolar Example"
' Dinh nghia déi tugng sao chép
Dim noOfObjects As Integer
Dim angleToFill As Double
‘Diém tam ding dé sao chép doi tugng
Dim basePnt(0 To 2) As Double
noOfObjects = 5
angleToFill = 1.5*3.14
basePnt(0) = 0#: basePnt(1) = 0#: basePnt(2) = 0#
‘Khai béo dbi twgng sao chép
Dim retObj As Variant
retObj = circleObj. ArrayPolar(noOfObjects, angle ToFill, basePnt)
ZoomAll
MsgBox "Polar array completed.”, , "ArrayPolar Example"
End Sub
; Két thic.
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Hinh 7.6.

Chi y:

NumberOfObjects: S6 doi tirong phai li s6 nguyén dwong va lom hon 1.

7.5.2. Sao chép cac d6i twgng theo mang hinh chl"r.nhi_it

Ca phap:

RetVal = Object. ArrayRectangular (Number OfRows, NumberOfColumns,
NumberOfLevels, DistBetweenRows, DistBetweenColumns, DistBetweenLevels)

Trong do:
Object Tét ca cac dbi tugng trong ban vé.
RetVal Mang chira cic d6i tugng mai duge tao ra.
NumberOfRows Sé hang cin sao chép ¢6 kiéu dir liéu integer.

NumberOfColumns Sé ¢dt cin sao chép cd kiéu dir li¢u integer.

NumberOfLevels S6 phan tir can sao chép ¢6 kidu dif liéu integer.

DistBerweenRows | Khoang cich giita cac ¢t 6 kiéu dir liéu Double.

DistBerweenColumns | Khoang céch gira cac hang ¢6 kiéu dir liéu Double.

DistBetweenlLevels | Khodng cach giita cac phan tir trong mang c6 kiéu dix liéu Double.

A Ad A
d 4d A |
d d

d ]
b

Hinh 7.7, Sac chép mang theo hinh chir nhat.

(S6 hang = 4, 56 cot = 3, khodng cach giita cde hang = a, khodng cdch gifta cée cét = b)
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Doan ma chuong trinh sau day s& vé& mot hinh tron trong khéng gian vE, sau d6 sao
chép theo mang hinh chit nhit nhu hinh 7.8.

; Tén file VBA_ArrayRectangular.dvb.
Sub VBA_ArrayRectangular()

"Tao hinh tron.
Dim circleObj As AcadCircle
Dim center(0 To 2) As Double
Dim radius As Double
center(0) = 2#: center(1) = 2#: center(2) = 0#
radius = 0.5
Set circleObj = ThisDrawing.ModelSpace.AddCircle(center, radius)

MsgBox "Perform the rectangular array on the circle.”, , "ArrayRectangular
Example”

‘Dinh nghia mang hinh chir nhdt.
Dim numberOfRows As Long

Dim numberOfColumns As Long
Bim numberOfLevels As Long

Dim distanceBwtnRows As Double
Dim distanceBwinColumns As Double
Dim distanceBwtnLevels As Double
numberQOfRows = 6
numberOfColumns = 5
numberOflLevels = 2
distanceBwinRows = 2
distanceBwtnColumns = 2
distanceBwtnLevels = 2

' Tao doi turong mang.

Dim retObj As Variant

retObj = circleObj.ArrayRectangular(numberOfRows, numberOfColumns,
numberOfLevels, distanceBwtnRows, distanceBwtnColumns, distanceBwtnLevels)

MsgBox "Rectangular array completed.”, , "ArrayRectangular Example”
End Sub

- Két thic.
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Hink 7.8.

7.6. DI CHUYEN CAC POI TUQNG

Pe di chuyén mét hay mét nhém cac dbi tugng tir vi tri ndy dén mot vi tri méi trong
ban vé, ta sir dung 1énh Move.

Hinh 7.9. Di chuyen d6i tuong.

Cua phap:
Object.Move Pointl, Point2
Trong do:

Object | Céc doi tugng va cic thudce tinh cha cdc dbi trgng trong ban vé.

Pointl | Vi tri diém dau tién gém ba phan tir (x, y, z) ¢6 kiéu di¥ liéu 12 Double.

Point2 | Vi tri diém m&i di chuyén dén gdm ba phén tir (x, y, z) ¢6 kiéu dir liéu 1a Double.

Doan ma chuong trinh duéi didy vé mft duémg trén sau d6 di chuyén nd dén vi tri
mdi (hinh 7.9).
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; Tén file VBA Move.dvb
Sub VBA Move()
Dim circleGObj As AcadCircle
Dim center(0 To 2) As Double
Dim radius As Double

]

' Ding nghia duong tron.

center(0) = 2#: center(1) = 2#: center(2) = 0#

radius = 0.5

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

Dim point!{0 To 2) As Double
Dim point2(0 To 2) As Double
pointl(0) = 0: pointi(1} = 0: point1(2) =0
peint2(0) = 2: point2(1) = 0: point2(2)=0
MsgBox "Move the circle 2 units in the X direction.”, , "Move Example”
circleObj.Move pointl, point2
ZoomAll
MsgBox "Move completed.", , "Move Example
End Sub
; Két thic.

7.7. QUAY CAC POI TUQNG

Dé xoay mét ddi tugng hay mét nhém céc dbi trong quanh mét didm trong ban vé véi
mQt goc xoay xac dinh ta dung I¢nh Rotate,

Cu phap:
Object.Rotate (BasePoint, Rotationdngle)
Trong dé:

BasePoint | La diém co s& duge chon ban diu dé 1am tdm quay gdm ba phan tir (x, v,
Z)¢co kiéu dit liéu Double.

RotationAngle | Tri sO goc quay ¢o kiéu dit liéu Double, don vi Radians.
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seiected object rotated object

Hinh 7.10. Quay cac d6i tugng.

Doan ma chuong trinh dudi ddy tao mét dudng Polyline va sau dé quay dudmg do di
mot géc 1a 45 ° nhu hinh 7.11.
; Tén file VBA Rotate.dvb
Sub VBA Rotate()
Dim plineObj As AcadL.WPolyline
Dim points((d To 11} As Double
‘ Dinh nghia duong Polyline.
points((}) = 1: points(1) =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
points(10) = 4: points{11) =2
Set plineObj) = ThisDrawing.ModelSpace.AddLightWeightPolyline(points)
pline;{}bj Closed = True
ZoomAll
MsgBox "Rotate the polyline by 45 degrees.”, , "Rotate Example"
' Dinh nghia géc xoay
Dim basePoint{Q} To 2) As Double
Dim rotationAngle As Double
basePoint(0) = 4: basePoint(1) = 4.25: basePoint(2) =0 ;
rotationAngle = 0.7853981 ' 45 degrees
" Quay duong Polyline
plineObj.Rotate basePoint, rotationAngle
ZoomAll
MsgBox "Rotation completed.”, , "Rotate Example"
End Sub

- Két thic.
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Hinh 7.11. Sau khi xoay di 45°,

7.8. XOA CAC POI TUQNG
Pé xoa mdt dbi tugng hay mdt nhém cac ddi tugng ta sir dung [énh Delete.
Cu phap:
object.Delete
Trong do:
object : La tat ca céc dbi tugng cia ACAD

Boan ma duéi day sé& xoa tat ca cac dbi tugng trong mt Groups (nhom).

for each obj in ThisDrawing.Groups

obj.Deliete

next obj
X6a mét phan tir trong mét nhom {Groups) sit dung dong 1énh
ThisDrawing.Groups.item("group1").Delete

7.9. PHONG TO, THU NHO POI TUGNG THEO MOT TY LE

Dé phéng to thu nho déi tugng theo mot ty 1€ xéc dinh ta sir dung 1énh ScaleEntity.
Ca phap:

Object.ScaleEntity (BasePoint, ScaleFactor)
Trong deé:

Object Tt ca cac dbi trgng cua ban vé,

BasePoint | Diém co s& ban diu gdm ba phin ti¥ (x, y, ) ¢6 kiéu dit licu Ia Double.

ScaleFactor | Gia triti 1 can nhip vio c6 ki€u dir 1iéu 13 Double.

BasePoint

Hinh 7.12. Phéng to doi tugng.
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Doan ma chuong trinh dudi diy s& tao ra mt dudmg Polyline sau dé phong to gip 2
lan nhy hinh 7.13 va 7.14.

Sub VBA ScalePolyline()
' Khai bdo déi tugng diwomg Polyline.
Dim plineObj As AcadLWPolyline
Dim points(0 To 9) As Double
" Dinh nghia duong Polyline.
points(0) = §: points(1) =5
points(2) = 100: points(3) =5
points{(4) = 100: points(5) = 25
points(6) = 70: points(7) = 50
points(8) = 5: points(9) = 50
* Tao duong Polyline trong khdng gian vé.
Set plineObj = ThisDrawing.ModelSpace. AddLightWeightPolyline(points)
plineObj.Closed = True
ZoomAll
Dim basePoint{0 To 2) As Double
Dim scalefactor As Double
basePoint(0) = 5: basePoint(1) = 5: basePoint(2) =0
“Gdn hé so ldy ti 1é.
scalefactor = 2

plineOb).ScaleEntity basePoint, scalefactor

plineObj.Update
End Sub
. Két thic.
a) Trude khi lay ty 18 b) Sau khi lay ty 18

Hinh 7.13.
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7.10. BIEN POI CAC POI TUQNG

Pé di chuyén téi mot vj tri mé&i va Xoay dbi tugng theo mdt goc xac dinh ta dung 1énh
TransformBy. Lénh nay cho phép ban xoay d6i tugng qua mdt ma trén chuyén d6i gom cac
cosin chi phuong va cac vecto vj tri. |

X

Hinh 7.14. Minh hoa bién di vj tri va huéng.

Cu phap:
Object.TransformBy TransformationMatrix
Trong do :
Object Tét ca cac dbi trong trong ban vé.

TransformationMatrix Bién mang c6 dang ma trin 4 x 4 ¢d kiéu dir liéu Double.

Cic phép chuyén a6i co ban nhw sau:
a. Phép quay quanh truc x

Hé toa do moi quay quanh truc x mét goc o nao do:

10 0 0

.o} 0 cosa -sing 0 1)
X, ) = ;
- 0 sinag cosa O

0 0 0 1

b. Phép quay quanh fruc y
He toa 4§ mdi quay quanh truc y mdt gée ¢ nao do:
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 COsp 0 sing 0

0 10 0

Riv,p) = :
R.¢) -sing 0 cosp O (7.2)

0 c 0 1

o —

c. Phép quay quanh fruc 2

He toa d0 méi quay quanh truc z mdt géc ¢ nio dé:

‘cos¢ -sing 0 O
sing cos¢g 0 O
R(z,¢) = o & T B (7.3)
. 0 0 0 1,

d. Phép quay quanh truc bt kp
Trong nhiéu trudmg hop toa d4 ddng o'x'y'z' gin lién v&i vat thé nao dé cé thé quay
géc @ quanh mdt truc bat ky nao d6 cit qua goc O, dic trung bing vecto don vi chi phuon g:

_ T
B A Tior By T )

Hinh 7.15. Phép quay quanh tryc bat ky.

Ma tran R(r, ¢ ) biéu thj sir quay cua vit thé quanh tryc quay r nhir sau:

2
L+, nnly-nd, nré ¥rS. 1
trV,+nS, 1V, +C, 11V, -rS, 0
L BV, —ES, LR &7, r:Vp +C, 0
0 0 0 1

(7.4)
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e. Phép quay theo ba péc Euler

Bicu thi su quay cua vit thé thong qua cac géc Euler. C6 nhidu cach dinh huéng bing
3 g6c Euler. Duéi day la cach thurdng ding nhét.

1.Quay géc ¢ quanh truc z.

2.Quay tiép géc 8 quanh truc y, d6 1a .

3. Quay tiép gbéc W quanh truc z"* va ma trin biéu dién phép quay theo ba géc Euler,
goi tat 1a phép quay Euler nhian duoc bing cach nhan ba ma tran quay v&i nhau. Trong phép
quay Euler néu thuc hién phép quay nguoe lai (y = 8 — ¢) ciing cho két qua nhu nhau;

R(9,9,v) = R(z, $).R(y,0).R(z,y)

¥

Z 3
zZ
E?H J‘I,:r'u
) .
ﬂ y!}{!’!
W u»'
: y
\yf
X
xi x“ K!‘H
Hinh 7.16. Phép quay Euler.
Cac phép quay cu thé nhw sau:
| C, -S, 0 O
vay guanh truc x mdt gée ¢ S, C, 0 0
_ Q Y 2 R(K,¢) I # .
0 0 1 0
| O 0 0 1
C, -S, 0 O
Bt g0 0 1 0 0
Quay quanh truc y mét goc 6 R(y.6) =
-5, ¢, 1 0
0 g 9 1
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C, -S, 0 0]
Quay quanh truc z mt géc v Rfuy= 0 1 0 0O
5. L. 1 0
0 c 0 1]

Ta co ma trdn quay Euler nhu sau:
C#CHCW -8,8, - C,Cﬁcw ~-8,C, CS§,

0
: SC.C +C.8 -85 CS +C. 8 S )
R(d.0,¢)=|* ES*”C B HS""’S ey Eﬁ‘ . (7.5)
&y -l ™ 8
i

0 0 0

f- Phép quay Roli-Piich-Yaw (RPY)

Thir ty quay: quay mét goc v quanh truc x, tiép theo 1a quay mét go6c 6 quanh truc y
va sau d6 1a quay mét géc ¢ quanh truc z. -

X

Pitch ©

Hinh 7.17, Phép quay Roll-Pitch-Yaw.

Theo thir ty quay d6 co thé bigu dién phép quay RPY nhur sau:

RPY(9.9,y) = R(Z,$).R(Y,0).R(x,y) (7.6}
Véi: '
C, -S, 0 0
Quay quanh truc x mt géc ¢: R(x, 6) = S5, C, 00
0 0 1 0
|4 @ 0 d
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C, 0 S, 0
Quay quanh truc y mét géc 0; O 1 0 0
R(y.0) =
=Sy 0 5 D
| 0 0 0 1.
1 0 0 0]
Quay quanh trygc z mdt géc y; R i) = 0 C, -5, 0
0 S, C, 0
0 O 0 1]
Thay vao phuong trinh 7.6 ta cé:
C,Co C#SESW =80 C,S8,C, + 8,5, 0
RPY(4.0,1/) = 5,C, S45,5, + C'ECW S,5,C, -8, 0 (7.7
-8, CoS, CHCW 0
0 0 0 1

Doan ma chuong trinh du6i day vé mét hinh chif nhit trong khdéng gian vé&, sau do
quay né mét géc 30° sir dyng phép bién ddi ma trdn nhyr hinh 7.18.

Public startPt{0 To 2) As Double
Public endPt(0 To 2) As Double
Sub VBA_TransformBy{)
‘ Khai bdo cdc bién.
Dim startPt{0 To 2) As Double
Dim endPt(0 To 2) As Double
‘ Dinh nghia hinh chir nhdt,
startPt(0) = 0: startPt(1) = 0 startPt(2) = 0
endPt(0) = 50: endPt(1) = 25: endPt(2) = 0
" Goi thu tuc vé hinh chir nhgt,
Call rectang(startPt(), endPt(})
" Khai bao mét ma tran.
Dim transMat(0 To 3, 0 To 3) As Double
‘Dinh nghia ma trdn.
transMat(0, 0) = Sqr(3) / 2#: transMat(0, 1) = -1 / 24
transMat(0, 2) = 0#: transMat(0, 3) = 0#
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transMat(1, 0) = 1 / 2#; transMat(1, 1) =-Sqr(3) / 2#
transMat(1, 2) = 0#: transMat(1, 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) = 0#
transMat(3, 2) = 0#: transMat(3, 3) = 1#
‘ Phép bién doi ma trgn.
rectang.TransformBy transMat
‘ Hién thi doi tuong.
rectang.Update
End Sub
; Két thic.

Hink 7.18. Di chuyén va xoay ddi tuong.
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Chwong 8
HINH CAT MAT CAT

Chuong nay trinh bay cac 1énh gach mjt cit va ddt cic thudc tinh coa mat cit cling
nhe hi¢u chinh cac mit cit.

8.1. HINH CAT MAT CAT

Khi bicu dién trén ban v& gdm ¢6 hinh chiéu, hink cit va mat cit. Déi v6i cac chi tiét
c0 két ciu phic tap néu chi sir dung hinh chiéu thai thi chua da. Vi nhu vay trén cac hinh
chigu cé nhiéy dudng khuat din dén ban v khong dugc r6 rang, sang sta. Do d6 ban vé k¥
thuat ding cac hinh biéu dién khéc nhau goi 1a hinh cit va mat cét. Mt cit 1a mét ddi tugng
cua ACAD, do d6 cho phép ta hiéu chinh (di chuyén, tdy, copy, doi ximg, ty 18, déi mau
v.v...). Bang 8.1 a mau cac mit cit theo tidu chudn 1SO va ANSI.

Hinh cdt: La hinh biéu didn phﬁn cOn lai cha vat thé sau khi twdng tugng cét bo phin
vat thé ndm gitra mjt phing cit va ngudi quan sat.

Mt cat: La phan vit thé nidm trén mat phing cit va khong v& vat thé nim sau mat
phing cit nhe hinh 8.1.

Dudmg gach mit cit

Hink 8.1. Vi dy vé mit cit.

8.2. KHOI TAO MAT CAT

Dé gach mit cit sir dung 1énh: AddHatch
Cua phap:
Object = Space.AddHatch (PatternType, PatternName, Associativity)
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Trong do:

Object Doi tuong mit cét.
Space Khong gian mé hinh hodc khong gian giay.
PatternType Kiéu mat cit.
acHatchPatternTypePredefined Cho phép ta chon san cdc mau cé
trong tdp tin ACAD.PAT cua AutoCAD bang 8. 1.
acHatchPatternTypeUserDefined Mdu dwoc chon bang file. PAT.
acHatchPatternTypeCustomDefined Dung dé chon miu c6 dang
cac doan thing song song.
PatternName Tén ctia mit cit can sir dung c6 kiéu dir liéu String.
Associativity Bién co kiéu Boolean

Trong do6 co6 2 gia trj tra vé la True thi khi d6 mit cit duoc khoi
tao, va khi né co gia trj 1a False thi mit cat khong dugce khéi tao.

Bang 8.1. Miu cac mit cat

7, 27 | V7 o
/| /7 £ /A . _ ’
ANSI31 ANSI32 ANSI33 ANSI34 | ANSI3S ANSI36 ANSI37 ANSI38
ISO02wW100 1SO03W100  ISO04wW100  ISOOSWI00 | 1ISO0BW100 ISO07W100 1SO0BWI00  1SO09w100
==—3 =¥ —3— == - — . ey
= = == = = B X — CLey
=3 ==F e = E= = EE [y
ISO10W100  ISO11W100  ISO12W100  1S013w100 | ISO14w100  1SO15w100 SOLID ANGLE
111 == P3P
e - ,\ﬁ .
IIIIIII — L F :ﬁtﬁz E , - =
ARB88  ARBRELM AR-BRSTD AR-CONC | ARHBONE AR-PARQ1 AR-RROOF
= B =2 B BE [
AR-SAND BRASS BRICK BASTONE CLAY CORK CROSS
DASH DOLMIT DOTS EARTH ESCHER FLEX GRASS GRATE
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Bing 8.1. (tiép theo)

= » R I FaVa¥i
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HEX HONEY LINE MUDST NET NET3

£ o r I e

AN

= =E U BB 7B [ E
PLAST PLASTI SACNCRH SQUARE STARS STEEL SWaMP TRANS

™ | . |
' | |

I | ]
; | 1

TRIANG ZIGZAG AR-BB16 AR-B816C

Poan ma chuong trinh sau trinh bay tha tuc tao mjt cit trong khong gian vé.
‘ Thut tuc tao mdt cdt irong VBA.
Public Sub Create Hatch()
" Goi layer hatch.
Call Layer change("hatch")
‘ Khai bdo cdc bién.
Dim patterName As String
Dim patternType As Long
Dim bAssciativity As Boolean
"Dinh nghia mdt cdt.
patterName = "ANSI31"
patternType = 0
bAssciativity = True
* Tao doi teong mét céit trong khong gian vé.

Set HatchObj = acaddoc.ModelSpace. AddHatch(patternType, patterName,
bAssciativity)

End Sub

Dé tim hiéu ri hon vé vin dé niy ching ta di tim hidu:
Doan ma chuong trinh sau v€ mdt hinh, ghi kich thuéc va gach mit cit nhy hinh 8.2
; Tén file VBA Hatch2.dvb.

Sub VBA Hatch2()
Dim hatchObj As AcadHatch
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Dim patternName As String

Dim PatternType As Long

Dim bAssociativity As Boolean

" Tao duong bao.

Dim plineObj As AcadlL. WPolyline
Dim CircleO) As AcadCircle

Dim points(0 To 11) As Double

' Dinh nghia ducng bao tir céc diém.
points(0) = 0 points(1) =0

points{2) = 100 points(3) =0
points{(4) = 100 points(5) = 60
points(6) = 25 points(7)} = 60
points(8) = 0 points(9) = 45
points{10) =0 points(11}=0

Set plineObj = ThisDrawing.ModelSpace. AddLightWeightPolyline(points)
* Chon loai mdt cdt.

patternName = "ANSI3 1"
PatternType =0

bAssociativity = True

' Tao mdt cét trong khong gian vé.

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

Dim outerLoop(0 To 0) As AcadEntity

Dim outerLoopl{(0 To 0) As AcadEntity

Dim center(0 To 2) As Double i

Dim radius As Double

center(0) = 50 center(1) = 30 center(2) = 0

radius = 10

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

Set outerLoop(0) = ThisDrawing. ModelSpace. AddLight WeightPolyline{points)
Set outerLoop1(0) = ThisDrawing ModelSpace.AddCircle(center, radius)
hatchObj.AppendQOuterlL.oop (outerL.oop)



hatchObj.AppendOuterLoop {outerLoopl)

hatchObj.Evaluate |

hatchObj.Color = acGreen

ThisDrawing.Regen True

" Ghi kich thuoc.

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

"Dinh nghia kich thuée.

point1(0) = 0# point1{1) = 0# pointl(2) = 0#

point2{0) = 100# point2(1) = 0# point2(2) = 04

location(0) = 50# location{1) = -204# location(2) = 0#

" Tao kich thuoc trong khong gian vé.

Set dimObj = ThisDrawing. ModelSpace.AddDimAligned(point1, point2, location)
dimObj.Color = acRed

point1{0) = 100# pointi(1) = 0# pointi{2) = O#

point2(0) = 100# point2(1) = 60# point2(2) = 0#

location{0) = 110# location(1) = 25# location(2) = 0#

Set dimObj = ThisDrawing.ModelSpace.AddDimAligned(pointl, point2, location)
dimOb).Color = acRed

'‘Ham ghi kich thwoc canh doc bén trai

point1{0) = 0# point1(1) = 0# point]1(2) = 0¥

point2(0) = 0# point2(1)} = 45# point2(2) = O#

focation(0) = -10# location(1) = 20# location(2) = 0# :

Set dimObj = ThisDrawing.ModelSpace.AddDimAligned(pointl, peint2, location)
dimObj.Color = acRed

point1{0} = 100# point1(1) = 60# point1(2) = 0¥

point2(0) = 25# point2(1) = 60# point2(2) = 0#

location(0) = 60# location(1) = 70# location(2) = 0#

Set dimObj = ThisDrawing.ModelSpace. AddDimAligned(point], point2, location)
dimObj.Color = acRed
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"Ghi kich thudc dwong kinh.

Dim dimObj R As AcadDimRadial

Dim chordPoint(0 To 2) As Double

Dim leaderLen As Integer

center(0) = 50# center(1) = 30# center(2) = 0#
chordPoint(0) = 60# chordPoint(1) = 30# chordPoint(2) = 0#
leaderLen =5

Set dimObj_R = ThisDrawing.ModeiSpace. AddDimRadial(center, chordPoint,
leaderLen)

dimObj_R.Color = acRed
End Sub

- Két thic.

45
e0

Hinh §.2.

8.3. CAC THUQC TINH CUA MAT CAT

1

8.3.1. Chiéu rong bit vé
Pé dat chiéﬁ rong but vé khi gach mit cit ta sir dung thudc tinh ISOPenWidth.
Ca phap:

Object.ISOPenWidth
Trong do:

Object P4i trong mit cit.

ISOPenWidth | Chiéu réng bt nhir bang 8.3
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Bdng 8.3. Chiéu rong bit

acPenWidth000 0.00 mm
acPenWidth(13 0.13 mm
acPenWidth(18 0.18 mm
acPenWidth025 0.25 mm
acPenWidth035 0.35 mm
acPenWidth050 0.50 mm
acPenWidth070 0.70 mm
acPenWidth100 1.00 mm
acPenWidth140 1.40 mm
acPenWidth200 2.00 mm

Doan ma chwong trinh duéi day v& mdt hinh ¢é gach mit cit va sir dung thudc tinh

chiéu rong bat v& nhu hinh 8.3.
‘ Khai bao cdc bién.

Public hatchObj As AcadHatch

Public patternName As String, PatternType As Long

Public bAssociativity As Boolean

Public outerLoop(0 To 1) As Object

Public tam{0 To 2) As Double

Public r As Double, startAngle As Double, endAngle As Double
Public innerLoop1(0) As Object, innerLoop2(0) As Object

Public PatternScale As Double

" Churong trinh chinh.
Sub VBA ISOPenWidth()

' Dinh nghia mdt cat.

patternName = "ANSI31" PatternType = 0 bAssociativity = True

"Tao mat cdt.

Set hatchObj = ThisDrawing.ModelSpace. AddHatch{PatternType, patternName,

bAssociativity)
tam{0) =5 tam(1) =3 tam(2) = 0
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r=300 startAngle =0 endAngle =3.141592

Set outerLoop(0) = ThisDrawing.ModelSpace.AddArc(tam,
endAngle)

hatchObj.AppendOuterLoop (outerLoop)
tam(0) = S tam(1) =4.5 tam(2) =0
r= 100
Set innerLoop1(0) = ThisDrawing.ModelSpace.AddCircle(tam, r)
hatchObj.AppendInnerLoop (innerLoopl)
r=0.5 |
Set innerLoop2(0) = ThisDrawing.ModelSpace.AddCircle(tam, r)
hatchObj.AppendInnerLoop (innerLoop2)
hatchObj.Evaluate
ThisDrawing.Regen True
* Sir dung thuéc tinh chiéu rong biit vé.

hatchObj.ISOPenWidth = acPenWidth200

hatchObj.Evaluate

ThisDrawing.Regen True

End Sub

- Két thic.

8.3.2. Kiéu vé mit cit

C6 ba kiéu Normal, Outer va Ignore nhu hinh 8.4.

r,

startAngle,



Normal Outer Ignore
Hinh 8.4. Cic kiéu mit cit.

Pé chon kiéu vé mat cit ta cé cau tric nhu sau:
Cua phap:
Object.HatchStyle

Trong do:
Object D6i tuong mit cit.
HatchStyle Kiéu mat cit, c6 3 kiéu nhu hinh 8.4:
acHatchStyleNormal
acHatchStyleOuter |
acHatchStylelgnore

Tir vi du & muc 8.3 néu ta chon kidu vé& mit cit acHatchStyleNormal cho két qua
nhu hinh 8.5.

hatchObj. HatchStyle = acHatchStyleNormal
Néu sir dung kiéu v& mit cit acHatchStyleOuter cho két qua nhu hinh 8.6.
I

Hinh 8.5. Normal. Hinh 8.6. Outer.

8.3.3. D6 nghiéng cua ciac duwong ciit so voi mau chon
Cua phap:
Object.PatternAngle
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Trong do:

Object D6i tugng mat cit.

PatternAngle | B¢ nghiéng cua céc dudng cit so véi mau chon ¢6 kiéu dir liéu la
Double, don vj 1 radians va cé mién gia trj trong khoang tir 0 dén 2*Pi.

G tri méc dinh ciia géc {a 0.

Doan mi chuong trinh dudi diy vé

chi tiét nhu hinh 8.7 ¢6 dé nghiéng cuia "{*, /%/:
s 2 i
gach mait cit 1a 15 d6. / A ///" ff/ﬁz‘fﬁ

7 f/

Hinh 8.7.

pa— -

; Tén file VBA_HatchAngule()
Sub VBA HatchAngule()

Dim hatchUbj As AcadHatch
Dim patternName As String
Dim PatternType As Long
Dim bAssociativity As Boolean
' Dinh nghia mdt cdt.
patternName = "ANSI3 1"
PatternType =0
bAssociativity = True
* Tao mdt cdt.

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

Dim outerLoop(0 To 0) As AcadEntity
Dim plineObj As AcadLWPolyline
Dim points{0 To 9) As Double
points(0) = 100 points(1) = 100
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points(2) = 200 points(3) = 100
points(4) = 200 points(5) = 60
points(6) = 170 points(7) = 60
points(8) = 100 points(9) = 30
points(10) = 100 points(] 1}Y=100
Set outerL.oop(0) = ThisDrawing.MudelSpace.AddLightWeightPaI}rline {points)
hatchOhj.AppﬂndOuterLunp (outerLoop)
Dim patternAngle As Double
‘Chon géc nghieng 15 dg.
patternAngle = hatchObj.patternAngle
hatchObj.patternAngle = 15 * 3.14/ 180
hatchObj.Evaluate
ThisDrawing.Regen True
End Sub
- Két thic.

8.3.4. Dat khoang cach giira céc dwéng gach chéo
Cu phap:
Object.PatternSpace

Trong do:
Object Déi tuong miit cit
PatternSpace Khoang cach giifa cdc dudng gach chéo cua mat cat ¢ kidu dir
liéu 1a Double. ‘

Cach khai bao sir dung thudce tinh PatternSpace dé diéu khién khnang cach giira cac
duong gach chéo.

Dim patternSpace As Double
hatchObj.patternSpace =2
hatchObj.Evaluate
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Chirong 9
LOP VA CAC THUOQC TiINH CUA LOP

Chuong nay trinh bay cac Iénh tao 1&p va diit cac thudc tinh cua I&p nhu kiéu dudng,
matt v.v...

9.1. TAI SAO PHAI TAO LOP?

Trong ban v& cé nhiéy dbi tugng cé cling thude tinh gidng nhau, nhitng ddi tugng nay
dugc nhom lai thanh tirng nhom gei 13 16p (layer). Khi ta thay ddi thude tinh caa 1op nay thi
tat ca cac ddi twgng trén 16p d6 s& thay ddi theo. Vi dy 16p duong tdm (cé kiéu duong la
duong tém, mau xanh) nhimg ddi tuong thude I&p nay sé& c¢6 cung thudc tinh trén, néu ta
thay doi thudc tinh thi tit ca cac di tugng trén 16p do sé thay déi.

Tao lop co lgi ich gi?

Cau hoi trén dugc tra 161 nhy sau:

+ Khi tao cdc 1op sé tao diéu kién thudn loi hon trong qua trinh quan ly han vé.

+ Bo bot duoc cac thao téc Idp lai trong qud trinh thiét ké.

+ Thuan tién cho viéc hiéu chinh ban vé.

+ Giup cho cong viéc thiét ké dwge nhanh hon, ban vé duoc trinh bay khoa hoc
honv.v...

9.2. TAO MOT LOP MOI

Dé tao mdt I6p va dat thanh 16p hién hanh ta sir dung thudc tinh ActiveLayer.

Cu phip:
Object.ActiveLayer
Trong do: *
Object Cac dbi trgng trong ban ve.

ActiveLayer Laop hién hanh,

Trong ACAD thuong mic dinh I6p ban dau la 1&p “0”. P& tao 16p mdi ta sir dung
dong l€nh dudi diy:
Set newlayer = ThisDrawing.Layers. Add("LAYERI™)

Doan ma chuong trinh dudi diy s& khai bao 16p, tao mét 16p mai ("LAYERI1™) va dit
thanh 16p hién hanh.
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Dim newlayer As AcadLayer

* Khai bdgo mot Iop méi

Set newlayer = ThisDrawing.Layers.Add("LAYER ") "Tao lop ("LAYER1")

ThisDrawing ActiveLayer = newlayer

" Dat no thanh I6p hién hanh

Dé tim hiéu sau hon ching ta tim hiéu thém mot vi du nira, doan ma chuong trinh sau

tao mot 1op méi co tén (“TestLayer”) trong ban v& hién hanh, khi chay chuong trinh sé hién

thi 1én théng bao vé I6p dang hién hanh trong ban v&, sau dé théng bao 16p méi trong ban
veé la (“TestLayer”) va dat thanh I&p hién hanh, khi OK thi dit lai [6p hién hanh ban dau 13

[&p (<0™).
. Tén file: ActiveLayer.dvb
Sub ActivelLayer()
Dim currLayer As AcadLayer
Dim newlLayer As AcadlLayer
Set currLayer = ThisDrawing.ActiveLayer

MsgBox "The current layeris " &
currLayer.Name, vblnformation, "ActiveLayer
Example"

Set newLayer =
ThisDrawing. Layers.Add("TestLayer")

ThisDrawing. ActiveLayer = newLayer

MsgBox “The new layer is " & newLayer.Name,
vbInformation, "ActiveLayer Example”

ThisDrawing.ActiveLayer = currLayer

MsgBox “The active layer is reset to " &
currLayer.Name, vbinformation, "ActiveLayer
Example"

End Sub
- Két thuc.

9.3. SAP XEP CAC LOP

‘1én churong trinh

‘ Khai bao lop dang hién hanh

" Khai bdo lop méi

" Nhan lop hién hanh

* Thong bdo cdc Iép da cé trong

ban vée

‘ Tao mot I6p méi c6 tén la
("TestLaver”), swr dung phuong
thnre Add

‘Buea I6p moi thanh I6p hién hanh
‘Thing bao lop mai dé da dugc
tao, va hién hanh.

‘Hién hanh 16p mdc dinh ban dau
("0") cua ban vé

‘Thong bao Iép dang hién hanh Ia
lop mdc dinh ban dau.

1

VBA hd tro viée sap xép cac I6p trong ban vé dé d& quan 1y cac déi tugng.

Boan ma chuong trinh sip xép tit ca cac lop trong mdt ban v&, va hién thi tat ca cac

iadp do trén mot théng bio.
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; Tén file: lop.dvb.

Sub lop() ‘ Tén chuwong trinh
Dim layerNames As String “ Khai bao tén lop
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
. Két thiic chuong trinh: lop.dvb
Thuc hién viéc chay chuong trinh:

Khi chay chuong trinh hdp thoai
thong bao trén hinh 9.1 va tat ca cac lép
dugc thong bao nhu hinh 9.2

lutﬁCﬁD : : Step o

The layers in thes drawing are:
0

Layerl S e A
Layer2 Deiste |

Layerd |

E oK 3 l Macros In:  ACADProect (C:|Documents and SettrgsiTt -

Hinh 9.1. Hinh 9.2.

9.4. PAT TEN CHO LOP

Khi tao mot 16p méi ACAD thudong miac dinh tén 16p layerl, layer2, layer3...tuy thir
tr layer duge tao ma co chir s dﬁng sau 1,2,3,4,5v.v..., dé 16p c6 tén tudong minh, cO y
nghia trong quan ly ban vé ta dit lai tén, dé lam diéu d6 sir dung thude tinh name cé ci
phap nhu sau:

Object.Name
Trong do:
Object Do6i tuong 16p.
Name Tén 16p c6 kiéu dir liéu String.
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F — p—
Cha y: Tén cua mét layer dai 16i da 31 ky tw bao gom cde chir s, ky fir dac biét
(8, -, ) nhung khéng duege ¢6 ddu cdch.

Doan md chuong trinh sau tac mét 1ép méi ¢d tén 13 ("NewLayer") va sau dé di tén
I6p 9 thanh 1&p (“duongtam™).

. Tén fiie: Name_layer.dvb.

Sub Name_faver(} ‘Ten chuong trinh
Dim layerObj As Acad Layer ‘Khai bao tén lop
Sct layerObj = ThisDrawing Layers. Add("NewLayer”)  ‘7ago iop moi
Dim layerName As String Khai bdo 1én Iép c6 kiéu
String.
layerName = layerObj. Name ‘Nhgn tén lop

MsgBox "A new layer was created with the name:
" & layerObj.Name, , "Name Example"

layerObj.Name = “"duongtam” ‘Daoi tén lop
layerName = layerObj.Name

MsgBox "The new name of the layer is: ‘Thong bdo tén Iép moi duoc
" & tayerObj.Name, , "Name Example" 1qo.
End Sub
, Két thiic.

9.5. AN, HIEN LOP
D&i khi trong mét ban vé ¢é rat nhiéu lap tuy thude vac d6 phirc tap cia ban v& va sd
lép duge tao nhidu khi ngudi thiét ké mudn &n hay hién mot hodic mdt s6 I6p dé thuén tién
cho qua trinh thiét ké, dé 1am diéu nay ta sir dung thugc tinh LayerOn.
Cu phap:
Object.LayerOn
Trong do:

Object Déi tugng 16p.

LayerOn { Co kiéu Boolean, nd ¢6 hai gia tri:

* True: Bat lop.

« False: Tit 16p.

Poan ma chuong trinh sau s& thye hién viée md hode tit mot |6p m&i tao trong bah vé.
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. Tén file: Mo_Tat _lop.dvb.
Sub Mo Tat_iop()
Dim layerObj As AcadLayer
Set layerObj = ThisDrawing.Layers. Add{"LayerOn")
Tao mot icp mot la ("LayerOn”)
GoSub DISPLAYSTATUS
layerObj.LayerOn = Not (layerObj.LayerOn)
“Tét i6p: Not (layerObj. LayerOn)
GoSub DISPLAYSTATUS
Exit Sub
DISPLLAYSTATUS:
If layerObj.LayerOn Then
MsgBox "Layer " & layerObj.Name & " is turned on.”, , "LayerOn Example"
Else
MsgBox “Layer " & layerObj.Name & " is turned oft.”, , "LayerOn Example”
Lod If
Return
End Sub
- Két thie.

9.6. PONG VA LAM TAN BANG LGP TREN KHUNG NHIN

Dé lam déng bang, tan bang 1ép sir dung thudc tinh Freeze.

Ca phap:
<tén lop>.Freeze
Trong do:
Freeze: C6 kieu dit liéu Boolean véi hai gia tri nhu sau:
True Déng bang lop. |
False Tan bang lop.

9.7. KHOA VA MO KHOA CHO LOP

P& khoa va mé khoa cho 10p ta sir dung thuge tinh Lock.
Cu phap:

<tén Iop>. Loek

130



Trong da:

Lock: Co kigu dir li¢u Boolean vé&i hai gia tri nhir sau:

True Khoa {ép.

False Mo khoa 1ép.

9.8. GAN MAU CUA LOP

Trong ban v& dé dé dang quan ly cac doi tuong theo thude tinh ngudi thiét ké dat mau
cho cac [ap. Dé dat mau cho I6p chlng ta st dung thude tinh Color.

Cua phap:
Object.Color
Trong do:
Object Déi tuong 16p.
Color Gia tri mau mudn sir dung nhur bang 9.1.

Bang 9.1. Bang mau co ban

Mau Chi sb
acRed 1

acYellow

-]

acGreen

acCyan

acBlue

acMagenta
acWhite

ey v | e Lo

%
Chiut p: Co thé gan mau cho 16p ngodi cdc mau co ban ra néu mudn gan cdc midu

1

ddc biét c6 thé thém tén cua mau hodc cde chi s6 ACI
.ﬁ=i=%

Vidu:
‘dat mau do cho I6p (“layerObj ") ld mau do
layerObj.Color = acRed (hodc 1)

9.9. XOA LOP

D¢ xoa mot 16p sir dung 1énh Delete, cé thé xéa bit ky mét I6p nio trong ban vé
ngoai trur lop mac dinh 1a 16p (“0”) hoZc cédc 16p tir bén ngoai.
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Cit phap:
<7en_lop>.Delete
Doan ma chuong trinh ndy tac mot 16p méi ta ("TEST") sau dé xda lop do.
Sub VBALayer Delete()
Dim layerObj As AcadLayer
Set layerObj = ThisDrawing.Layers.Add("TEST")
Xod lop.
layerObj.Delete
Exit Sub

9.10. LAM VIEC VOI KIEU MAU

Khi lam vige vai céc kicu mau trong ban vé st dung ddi tugng AcCmColor. Sir dung
cac gia tri trong ddi trgng AcCmColor, c6 thé lya chon hang triéu mau khic nhau khi
mudn dat mau cho dudng thing, dudmg tron va tit ca cac dbi tugng khédc trong ban vé. Déi
tugng AcCmColor ¢é cac phuong thire, thudc tinh dac bidt nhu: (rén mau, khoi méu,
phirong thirc thé hién, cdc gid tri mau). Ngoai ra ¢con ¢é thé dit mau cho cac 16p, m&i mau
duge xdc dinh bing mét n riéng hodc cde chi s6 mau, 1a cic sé nguyén cé gia trj tir
(1 =255).

Cu phiap:

Object.Color

Trong do:
Object Cac dbi tuong trong ban veé.
Color Mau mudn thiét lap.

boi tuong AcCmColor:
Trong VBA d6i tugng AcCmColor: thudc lop AcadAcCmColor.
Khéi tao ddi trong mau trong VBA, :

GetlnterfaceObject ("AutoCAD.AcCmColor.16"), hcic Dim co] As New
AcadAcCmColor

Doi tirong nay bao gdém tit ca cdc thude tinh coa cic mau.

Doan ma chuong trinh sau v& mdt dudng trén trong khéng gian v& v&i mau 1a xanh
da troi.

; Tén file : VBA Color.dvb.
Sub VBA Color()
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Dim color As AcadAcCmColor
‘Khai bdo doi tiwong mau color ¢6 kiéu AcadAcCmColor frong VBA.
Set color = _
AcadApplication.GetlnterfaceObject("AutoCAD. AcCmColor. 1 6")
Call color.SetRGB(80, 100, 244)
Dim circleObj As AcadCircle
Dim centerPoint(0 To 2) As Double
Dim radius As Double
centerPoint(0) = 0#: centerPoint(1) = 0#; centerPoint(2) = 0#
radius = 5#
Set circleObj =
ThisDrawing.MadelSpace.AddCircIe(centerPﬂint, radius)
circleObj. TrueColor = color
ZoomAll
End Sub
; Két thic.

Cha y: Mau mac dinh la 7 ¢6 thé ld mau irdng hodc den tay thuéc vao mau nén cug

ban ve.

9.11. LAM VIEC VOI KIEU BUONG

Tuy thude vao ban v& ky thudt ma ta sir dung céc kidu dudng khac nhau. Cac dang
dudng c6 trong file acad.lin va mid VBA duoc trinh bay nhir trong bang 9.2.

Bing 9.2. Céc kieu dudng

Tén dudng Hinh dang
ACAD_{SO024/1G0 .
ACAD_I1SO03w100

| ACAD 1S004w100 T .
ACAD_15005w100

- ACAD_I1S00ew100

ACAD_iSQo2w100 L
ACAD_15008w100
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ACAD_1500Sw100

ACAD_1SO10wW100

ACAD_I1SO11YwW100

ACAD 1S0712w100

ACAD 1SC13w100

ACAD_15074w100

ACAD_IS015wW100

BATTING

55555555555555555555555555555555555555S

BORDER

BORDERZ

BORDERX2

CENTER

CENTERZ

CENTERXZ2

DASHDOT

DASHDOT2

----------------

DASHDOTXZ

DASHED

DASHED?2

DASHEDX2

DIVIDE

DIVIDE2

DIVIDEX2

DOT

DOT2

DOTX2

FENCELINET

FENCELINEZ

eV e eV

GAS_LINE

GAS~-GAS-~GAS ~-BAS-GAS

HIDDEN
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HIDDEM2

T e ——— e e T w— — e w— —

HIDDENXZ

HOT_WATER_SUPPLY

PHANTOM

PHANTCM2

PHANTOMXZ

TRACKS

A A

ZIGZAG

RUATATATATAYATATAVIV AV VIV VIV V.V VN

9.11.1. Khéi tao kiéu dwing

Dé si dung céc kiéu duong trong acad.lin ta phat sir dung thude tinh Linetype.

Ca phap:
Object.Linetype
Trong do:
Object Cac dbi tuong trong ban vé,
Linetype Kiéu dudmg trong file acad.lin.

Doan ma chuong trinh dudi diy vé hinh tru
dudng kinh a, chiéu cao h, duong kinh 16 trong 13 d

nhir hinh 9.3, duong tdm 1A center, dudng khuét 1a

ACAD 1SO02W100.

; Tén file VBA Linetype.dvb.
Pubitc FirstPoint(2) As Double
Public EndPoint{2) As Double

Public tam{2) As Double

' Thu tuc goi kiéu ducng trong file acad.lin
Public Sub Linetype(name As String)

Dim entry As Acadl.ineType
Dim found As Boolean

Hinh 9.3
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found = False

For Each entry In acaddoc.Linetypes
If StrComp(entry.name, name, 1) = 0 Then
found = True
Exit For
End If
Next

If Not {(found) Then ThisDrawing.Linetypes.Load name, "acad.lin”

End Sub

" Chirong frinh chinh.

Sub mam Linetype()

tam(0) = 100: tam(1) = 100: tam(2) = 0

FirstPoint(0) = tam(0): FirstPoint(]1) = tam{1): FirstPoint(2) = tam(2)
EndPoint{(}) = tam{(0) + a: EndPoint(1) = tam(1) + h: EndPoint{2) = tam(2)

" Goi thu tuc chon kiéu dueong.

Call Linetype(CONTINUOUS)

“ Thu tuc vé hinh chit nhdt.

Call Rectang(FirstPoint(), EndPoint())

Call Linetype(Center)

FirstPoint{({(}) = tam(0) + a / 2: FirstPoint(1) = tam(1 ): FirstPoint(2) = tam(2)
EndPoint(¢) = tam(0) + a / 2; EndPoint{1) = tam(1) + h: EndPoint(2) = tam{2)
Call AddLine(FirstPoint(), EndPoint(})

Call Linetype(ACAD [SO02W100)

FirstPoint{(0) = tam{0) + a / 4; FirstPoint(1} = tam(1): FirstPoint(2) = tam(2)
EndPoint(0) = tam(0)} + a / 4: EndPoint{1) = tam({1) + h: EndPoint(2) = tam(2)
“ Goi thu tuc vé duong thing.

Call AddLine(FirstPoint(), EndPoint(}) t

FirstPoint{0)} = tam{0) + a/ 2: FirstPoint{1} = tam{1): FirstPninF{E) = tam(2)
EndPoint(0) = tam(0) + a/ 2: EndPoint(1) = tam(1) + h: EndPoint(2) = tam(2)
"' Goi thu tuc fc:fy doi ximg doi nrong.

Call Mirror(FirstPoint(), EndPoint(}}

ZoomAll

End Sub

- Két thuc.



9.11.2. D{ réng cia duong
Muén thay dbi dé rong dudng cia cdc doi tugng trong ban vé sir dung thudc tinh
Lineweight,
Cu phap:
Object.Lineweight

Trong do:
Object Ciéc doi tugng trong ban ve.
Lineweight Bg réng caa dudng nhu bang 9.3.

Doan ma chuong trinh sau vé dudng tron va dat d6 rong cua dudng c6 kidu 1a:
acLnWit013 {0.13 mm).

; Tén file VAB LineWeight.dvb.
Sub VAB LineWeight{)
Dim circleObj As AcadCircle
Dim centerPoint(0 To 2) As Double
Dim radius As Double
centerPoint(0} = 0#: centerPoint(1) = 0#: centerPoint(2) = 0#
radius = 5%
Set circleObj = ThisDrawing ModelSpace. AddCircle(centerPoint, radius)
circleObj. Lineweight = acLnWt013
circleObj.Update
ZoomAll
End Sub
- Két thuc.

Bang 9.3. Bang 40 rong cia dudng

Bé r@ng cua dudng trong VBA

acLnWtByLaver ByLayer
acLnWtByBlock ByBlock
acLnWtByLwDefault Default
acL.nWt000 —— 0.00 mm
acLnWt005 —— 005 mm I
acLnWt009 —— 0.09 mm

137




Baing 9.3. (tiép theo)

acLnWt013 —— 0,13 mm
acLnWt015 0.15 mm
acLnWt018 — 0.18 mm
acLnWt020 —— 0.20 mm
acLnWt025 —— 0.25mm
acLnWt030 s (.30 mm
acLnWt035 e (J.35 mim
acLnWt040 e (.40 mm
acLnWt050 wmmmss (.50 mm
acLnWt053 e (.53 mm
acLnWt060 s (.60 mm
acLnWt070 s 0.70 mm
acLnWt080 s .80 mm
acLnWt090 . 050 mm
acLnWtl100 B 1.00 mm
acLnWtl06 SN 1.06 mm
acLnWt120 B ' 20mm
acLnWtl140 B 140 mm
acLnWti158 B 158 mm

9.12. GAN DANG PUONG CHO LOP
Dé dat kiéu duong cho mét 16p ddi tugng tirc 1a cho tat ca cac dbi trong trong 16p co
cung m{t ki€u dudng.
Cu phap:
<Tén_lop>.Linetype = “kiéu dudomng”
Trong do:
“kiéu dudng”: trinh bay trong bang 9.2.
Vi du: Doan ma chuong trinh dudi diy trinh bay thu tuc tao mdt duong tim trong
khong gian vé.
Public Sub line_center(x1 As Double, yl As Double, x2 As Double, y2 As Double)
" Goi lop duong tam
Call Layer_change("center")
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Dim points(0 To 3) As Double

Dim plineObj As Acadl.WPolyline

"Dinh nghia dwuong tém

points{0) = x1: points{]) = y]1

points(2) = x2: points(3) = y2

Set plineOb; = acaddoc.ModelSpace.AddLightWeightPolyline(points)
End Sub
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Chuong 10
PHAT TRIEN UNG DUNG VOI VBA

10.1. LAM VIEC VOI FORM
10.1.1. Thém Form vao dwr én

Cac Form la cac ddi tuong riéng biét dé thém vao céc du an (Project) cia VB&VBA.
Dé lam diéu nay theo trinh tr nhu sau: mé moi truong soan thao (Visual Basic Editor), trén
thanh cong cu ToolBar chon Insert & hop thoai UserForm hoic c6 thé sb xudng nut cong
cu Insert (thir hai tinh tir bén trdi) va chon UserForm VBA sé& thé hién cac tac vu sau nhu
hinh 10.1.

ﬁ:‘;.:;\?- """n\._ri b_ i | Bl P e b S g (] iﬁ?d -:I;E-‘. 1:_;}:.-&: .-l- Lt;.-:’
ﬁﬁemwmwwﬂmlﬂ‘w‘“ww
o & O]
- 88 ACADPraject (Globall)
- % AugtoCAD Objects
EP ThisDrawing
; = 5 Forms
8 UserFormi

(Name ) UserForm]
. EXIRITIR ] oo
- BorderColor [} 2+8000001

Caption UserForml
Cyde 0 - FmCycleAlF
DrawBuffer 32000
Enabled True

Forit Tahoma
ForeColor B &+8000001
Height 180
HelpContextID 0

i s N il PN e ™ e N

Hinh 10.1. Thém Form vao dy an.
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® Thém mot nhanh Form vao cdy Project Explorer.
 Tao qua mgt doi teong User Form moi va thém vao nhdnh Form.
o Hién thi Form trong vitmg lam viéc.

 Hién thi hép cong cu.
10.1.2. Thay déi cdc thude tinh cia Form khi thiét ké

Cac Form clng cac doi twong diéu khién trén Form, déu ¢6 cic chung thude tinh cua

sé thudc tinh. Dé hién thj thudc tinh (Properties) kich chon vao déi tirgng hodc bfmg cach

nhan phim F4.

r

thich hop trong cdc modul cua VBA.

Cha y: Bén canh viéc hiéu chinh Form va cde doi tiegng diéu khién trén Form, ngoai

viéc thay déi cdc thude tinh cua Form (Properties), con b&ng cach duwa vae cac cdu lénh

10.1.3. Hién thi Form
Mdi doi twong UserForm cé mdt phrong thirc hién thj (Show) diing d& hién thj Form.
Vi du: D hién thi mét Form ¢ tén 1a ACadForml, sir dung ciu 1énh nhu sau:
ACadForm1.Show.
Ngoai ra khi muén tai Form vio bd nhd dung 1&nh nhu sau:
Load Form
Trong dé Form 14 tén form ma ban mubn tai.
Vidu:
Private Sub UserForm Initialize()
Load UserForm2
UserForm2.Show
End Sub

10.1.4. Hay tii Form
Dé tat hién thi Form sir dung céu I€nh nhu sau: Unload Me. Trong d6 tir khod Me

tham chiéu dén Form ma s kién 1a ciia Form d4.

Vidu:
Private Sub UserForm Click()

Unload UserForm!
End Sub

10.2. LAM VIEC VOI CAC PIEU KHIEN
10.2.1. Thém cac diéu khién l1én Form

LHIop thoai ToolBox chira tat ca cac diéu khién dé thém vao Form. Thuc hién céng

viée dua cac diéu khién [én Form ta thirc hién cac trinh tu nhu sau:
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+ Nhap nat mudn sir dung vao chuong trinh.

+ Di chuyén con chudt 1én Form va dit didu khién dé vao vi tri bat ky trén Form tuy
theo thiét ké ciia ngudi sir dyung.

10.2.2. Céc diéu khién caa Form

10.2.2.1. Nhdn (Label)

Sir dung dicu khién nhin (lubel ) ding @& thém kiéu chir 1én Form. Sir dung nat label
trong hop cong cu ToolBox dé vé cac ddi trgng nhan, sau dé sra cac thudce tinh Caption dé
thay doi hodc thém cac nhin vao chuong trinh. Nhan thuong dung dé hién thi cac chir, ngoat
ra con sir dung ching dé dat tén cho cic diéu khién khac ma khdng c6 phan Caption riéng
cua chong, chﬁng han nhyv cac TextBox, cac ListBox, cic thanh cudn Scell bars, cic thanh
truot Spinner.

18.2.2.2. Cac TextBox

Cac TextBox la cac diéu khién ma cho phép ngudi ding nhip chir hodc s6. Pé tao cac
TextBox vao hdp cong cu ToolBox va vé né vao biéu mau.

+ Vo Properties dé thay ddi cic thude tinh cia Text Box. Tim thude tinh Font, cé
thé thay doi kiéu Font (ddm, nghiéng, gach dudi), kich c&, mau sic...

+ Thudc tinh BackColor ciia vin ban dé sira mau nén.

+ Stra thudc tinh Multiline cia hdp vin ban hién hanh thanh True, nghia 1a khi van
ban qué dai, diéu khién nay sé& tr dong xudng hang.

+ Khéng cho g& vao hdp vin ban bing cach sira thuéc tinh Locked thanh True.

Chu y: Hop van ban khong tir kiém tra gid tri nhdp vao, nguoi lap trinh phai lam
viéc do. Vi du néu thay dai thudce tinh MaxLength thanh mgt con 6, vi du s6 5, khi dé ta
chua nhdp duge 5 ky tir (thugc tinh Locked) phdi déi thanh False). Néu d6i MaxLength vé 0,
khi d6 c6 thé g vao bao nhiéu tup nguci su dung,

Su kién KeyPress duoc phat ra khi nguoi sir dung g6 vao hép vin ban.

10.2.2.3. Khung (Frame)

Str dung cac khung dé tao cac nhém hay hai nhidu didu khién. Céc thuan lgi khi ban
dung Frame. ‘

10.2.2.4. Cac nat chon lua (Option)

Cac nit Option la céc diéu khién hay xuét hién trong cic nhém hai hay nhidu; ngudi
ding c6 thé chi chon mot trong cac nut tuy chon. Dé tao mot nit Option. st dung cdng cu
OptionButton. Ban xac dinh nat bit diu duogc kich hoat, hay huy néu thudc tinh Value, néu
la True thi s& tuy chon dugc kich hoat, con néu 13 False tiiy chon sé hay kich hoat.
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B¢ sir dung didu khién lya chon mét cach hiéu qua, cn nhom cac lua chon d6 dé
ngudi dung ¢o thé chi chon mét nit tuy chon mot lan. Dé thuc hién diéu d6 VBA ¢é ba cach
nhir sau:

+ Tao mét khung va sau d6 v& cic nit tuy chon bén trong khuns.

+ Sur dung cac thudce tinh GroupName cho céac tuy chon khi mudn nhom lai.

+ Néu khéng vE& cac nat Options bén trong mdt khung hodc sir dung thude tinh
GroupName thi VBA s& xem tit ca cac nit tily chon trong mot Form dudt dang mot nhém.

10.2.2.5. Hép kiém

Céc hop kiém cho phép dua vio cac tuy chon ma ngudi ding c6 thé chuyén gua lai
gifra hai trang thai On va Off. Dé tao mét hép kiém trong hop céng cu ToolBox, héng cach
nhan nat CheckBox.

Ciing nhu véi cac nit tuy chon cd thé didu khién mdt hop kiém c¢6 duoc kich hoat tir
ban dau hay khéng, xac 13p gia trj Value 1a True dé kich hoat hop kiém, va False dé hiy
hép kiém.

10.2.2.6. Nat chuyén doi (Toggle)

Mot nat chuyén doi (nit bat lén xm‘:fng) la mot sur cdng tac giira mot hop kiém va mot
nat 1énh: Khi nhap mét 1an, nit sé & trang thai duge gitt; nhip mot lin nira, nit sé trg vé
trang thai binh thuéng. Ban tao cac nat chuyén d6i (toggle) bing cach sir dung cong cy
ToggleButton trong hp cong cu ToolBox.

Dicu khién mét nit chuyén ddi (toggle) c6 dwge kich hoat tir ban diu hay khéng (tirc
la dugc nhan hay khéng) bing cach xac lap gia tri Value coa 1a True dé chon nit hoic False
dé hiy chon not.

10.2.2.7. Cdc ListBox

VBA duwra ra hai d6i tugng danh sach khéic nhau dé cé thé str dung dé cho ngudi ding
mgt danh sach céac lya chon nhu: mgt ListBox va mét ComboBox.

10.2.2.8. Hop ComboBox

Boi tugng ListBox 14 mét danh séch cac hang muc don ma ngudi ding ¢é thé chon
mdt muc hoic nhiéu muc tir danh sach. Pay 12 mot sé céc thudc tinh cua déi tuong danh
sach cédn lru y:

1

ColumnCount- S6 cét trong ListBox.

ColumnHeads- Néu thudc tinh nay [a True, sd c¢Ot cua danh sach duge hién thi voi
cac heading (phan tiéu dé).

MultiSelect - Néu thude tinh 1a True, ngudi diing c6 thé chon nhiéu muc trong danh

sach.
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RowSource - Xéc dinh cac muc xuat hién trong danh sach. Trong Excel, nhdp mot
mién hoic mdt tén mién.

Text -X4c lap hoac tra vé muc dugc chon.

10.2.2.9. Thanh cupn (Scrollbar)

Thanh cudn Scrollbar thudng duge sir dung dé dinh huéng cac cira s, ciing ¢6 thé sir
dung ching dé nhip céc gid trj gilta mot gia tri toi da va mdt gia tri tdi thidu duoc dinh
nghia truéc. Sir dung cdc thanh cudn Scrollbar dé tao ra cac thanh cudn ngang hoiac doc.
Day |la mdt bang tém tat clia cic thudc tinh dbi tugng Scrollbar s dung thuong xuyén nhat
trong m3a VBA:

LargeChange - Tra vé hoic xic lap mét khoang ma gia tri Scrollbar sé& thay d6i khi
nguoi dung nhap gitra hop cudn (scrollbox} va mbt trong cic mii tén cudn.

Max - Tra vé hodc xac ldp gia trj tdi da cia Scrollbar.

Min - Tra vé hodc xéc l4p gia tri toi thida cia Scrollbar.

SmallChange - Tra vé hodc xdc lip mot khodng ma gia tri Scrollbar s& thay dbi khi
ngudi diing nhap mét trong cac miii tén cudn.

Value - Tra vé& hofic xac |ap gia tri hién thdi ciia Serollbar.

10.2,.2.10. Nurt Spin

MJ{t nat Spin twong ty nhu mét Serollbar, trong dé ngudi ding ¢6 thé nhap cac mili
tén cla nat dé ting “odc giam mdt gis tri. Dé tao mot thudce tinh Spin, h3y sir dung c¢bng cu
SpinButton tuong ty nhe mdt Scrollbar (ngogi trir khong c6 thuge tinh LargeChange).

Hau hét céc nit Spin ¢6 mdt Control TextBox bén canh ching dé cho phép ngudi
dung chon nhép sb truc tiép hodc chon modt s8 bing cach sir dung cac nit Spin. Ban phai st
dung code VBA dé bao dam ring cdc gia trj trong TextBox va Spinner ddng bd. Néi cach
khéc, néu mudn ting Spinner, gia trj hién thj trong TextBox ciing phai ting, va nguoc lai.
Dé thyc hién diéu nay phai thém ma sy kién cho ca hai didu khién.

Vi du:

Gia su khi ¢6 mdt TextBox ¢6 tén 12 TextBoxl va mdt nat Spin tén 13 SpinButton].
Listing 13.1 minh hoa ma s& gitr cho céc gia trj cia hai control duge ddng bd.

Private Sub TextBox1 Change() '
SpinButtont.Value=TextBox|.Value

End Sub

Private Sub SpinButton! Change()
TextBox1.Value=SpinButton| .Value

End Sub
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10.2.2.11. Di¢u khién TapShip

Dicu khién TabStrip 12 mdt cach Iy tedng dé cho ngudi ditng mot phuong thire hién
thi nhieu tap hop dir liéu. Y tudng co ban ding sau didu khién TabStrip Ia khi ngudi dung
dinh hu6ng tir tab nay sang tab khac, cac diéu khién nhin thdy dugc van con, va chi dir licu
dugc hién thi bén trong. Thuan lgi & diy ma ban can chi tao mot tip hop contro! don cho
Form, ban st dung ma 1énh dé diéu chinh ndi dung cia cac diéu khién nay. Bé tao mét
TabStrip bang cach nhip nut TabStrip trong thanh cdng cu ToolBox va sau dé nhap va ré

chudt cho dén khi Strip ¢6 kich thude va hinh dang mong mudn.

Dudi day la mét so diém cin luu y:

- Cach tot nhit dé thiét 1ap mot TabStrip 13 thém né dudi dang mét control diu tién
cho form va sau d6 thém céc control khac bén trong TabStrip.

- Khi d3 san sang cho cac control dinh nghia cho Form, vé TabStrip va cic control

sau do sir dung lénh Send to Back (md ta trirde do) dé dua TabStrip xudng diy cda thir tu Z.
- Ngodi ra ciing ¢6 thé hién thi mot s nat thay cho Tab. Pé sir dung dang nay, chon
TabStrip va thay déi thude tinh Style 12 fmTabStyleButtons (fodgc 7).
Vi du:
Private Sub UserForm_Initialize()
CommandButton!.Caption = "Size Image to Tab Area”
CommandButton]. WordWrap = True
CommandButton].AutoSize = True
End Sub
Private Sub CommandButton]_Click()
Imagel.ZOrder (fmFront)
Imagel.Left = TabStrip].Left + TabStrip!.ClientLeft
Imagel.Top = TabStripl.Top + TabStrip!1.ClientTop !
Imagel.Width = TabStripl.ClientWidth
Imagel.Height = TabStrip1.ClientHeight
End Sub
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Bang 10.1. Liét ké tat ca cdc control cé gid tri Value

’ .: m iy - 1 - . [ - 2
va cung cap mdt mé ta ve loai dir liu tra ve

Boi twong Gia tri tra ve
CheckBox True néu hop kiém dugc kich hoat; Falsse néu khéng duoc kich hoat
ComboBox Vi tri cia muc dugce chon trong danh sach (/ fa muc tidu dau tién)
ListBox Vi tri ciia muc duge chon trong danh sach (J la muc tiéu déu tién)
OptionButton | True, néu tuy chon duge kich hoat; form néu ﬁc':r duoc huy kich hoat
ScrollBar Mot con 56 giira caAc g4 tri t5i da va tdi thiéu cua Scrolibar
SpinButton Mot con sé gilra gia tr tdi da va toi thiéu cua Spinner
TabStrip Mot s& nguyén dai dién cho Tab hoat déng (trong dé tab dau tién)
TextBox Gia tri duge nhap trong hdp
ToggleButton | True néu nit duge nhin; False khi nguoc lai
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Chuong 11
GHI KICH THUOC VA DUNG SAI

Chwong nay trinh bay:

>  Ghi kich thuoc
* Kich thudc theo phwong cua hé truc toa do.
* Kich thucce theo phuong bat ky.
» Ghi theo chudi kich thuoc.
* Ghi kich thude duong kinh.
e Ghi kich thuce ban kinh.
* Ghi kich thuoce géc.
e Dar duong tam.

»  Ghidung sai.

»  Ghi kich thudc theo diwong din.

11.1. CAC THANH PHAN CUA KiCH THUGC

Mot kich thuée duoc ghi bat ky bao gbm cac thanh phan chi yéu sau day (hinh 11.1).

Bau midi tén

Dudng gidng thi nhat / Duong gidng thi hai
Pudng kich thudc Chir 56 kich thudc
Hinkh 11.1. Cac thanh phan co ban cia kich thudc,

Dwong kich thwée

Dugng kich thude duge gidi han hai dau béi hai miii tén (gach chéo hodc mot ky higu
tiéu chudn bat ky). Néu la kich thudc thing thi nd cung phuong véi doan thing ghi kich
thude, néu 1 kich thudc goc thi nd 12 mét cung tron ¢é tim 1a dinh goc.
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Dwing giong

Dudng giong 12 cdc doan thing vudng géc voi dbi tugng duge ghi kich thudc, thudng
c6 hai dudng gidng. Tuy nhién cd thé hiéu chinh né thanh xién géc véi duong kich thude.
Puong giong duoc kéo dai qua dudmg kich thuée mét doan bing hai dén ba 1in chidu rong
kich thuée dudng co ban. Hai dudng giong cia ciing mdt kich thudc phai song song véi
nhau.

Chit s6 kich thuée

Chir sb kich thuéce 1 gia tri cia ddi tuong duge ghi kich thudc c6 thé 1a don vi do
khodng cach hodc la géc. Trong chir s6 kich thuéce o thé ghi thém dung sai, ghi tién t8, hau
to ciia kich thuée. Chiéu cao chit s6 kich thudc trong cac ban vé ky thuat 13 cac gia trj tiéu
chuan.

Miii tén
| ‘Mii tén la ki hiéu hai diu cia dudng kich thude, thong thudmng la mii tén, diu
nghiéng, dau chim... hay 1a mét khbi bt ky do ta tao nén.

Bang 11.1 dudi day 13 ky hiéu cac kidu mii tén.

Bang 11.1. Cic kiéu miii tén theo tiéu chuin ISO

Céc kiéu miti tén thé hién
bing VBA
acArrowDefault Kiéu mic dinh sin.
AcArrowDot

Cac kiéu miii tén

acArrowDotSmall
acArrowDotBlank

acAmmowOrigin

acArrowQOrigin2

acArrowOpen

acArrowQOpen90

acArrowQOpen30

acArrowClosed

acArrowSmall

acArrowNone

acArrowQOblique

acArrowBoxFilled

I T NI )

acArrowBoxBlank
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Céc kiéu miii tén thé hién o omms
Cac kiéu mii tén

bing VBA
acArrowClosedBlank —_— }
acArrowDatumFilled —
acArrowDatumBlank [—
acArrowlntegral e
acArrowArchTick -

11.2. GHI KICH THUGC THANG
Khi ta mudn ghi kich thudc cé dudng kich thude song song véi cae truc toa dd x, y ta
dung l¢nh AddDimAligned.
Cu phap:
Object = Space. AddDimAligned (ExtPointl, ExtPoint2, T, extPosition)

P1 P2

_TextPosition
ExtPoint] ExtPoint?

Hinh 11.2. Minh hoa cho lénh AddDimAligned

Trong do:
Object La déi tugng dudng ghi kich thude thing.
Space | Khdng gian v& hodc khéng gian gidy.
ExtPoint] Diém cudi cua dudng gidng thir nhat gdm ba phan tir (x, y, z) c6 kiéu
dir liéu 1a Double.
ExtPoint2 Diém cudi cla duong giong thir hai gém ba phin tir (x, y, z) co kiéu
dir li1éu 1a Double.
TextPosition Vi tri coa dudng kich thude va gia tri ghi kich thuée gom ba phin tir
(X, y. z) ¢é kiéu dir liéu Double.
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Doan ma chuong trinh dudi day v&€ mét hinh chit nhat ¢o gdc co toa dd (0, 0, 0) va

dinh ¢6 toa 46 {100, 30, 0) trong khong gian v€, Sau ddé ghi kich thudc cua chiéu dai hinh
chir nhat do.

. Tén file Alined_Demension.dvb.
Sub Alined _Demension()
Dim rectang As AcadLWPolyline
Dim points{0 Te 9) As Double
‘Dinh nghia hinh chir nhat.
points(0) = 0: points(1) =0
points{2) = 100: points(3) =0
poinis{4) = 100: points(5) = 50
pomts(6) = 0: points(7) = 50
points{8) = 0: points{(9) =0
‘Tao hinh chir nhdt trong khong gian veé.
Set rectang = ThisDrawing. MoadelSpace. AddLightWeightPolyline{points)
‘Khai bao doi twrong dwong ghi kich thudce trong VBA.
Dim Demension As AcadDimAligned
‘Khai bdo toa dé diém cudi cua duong gidng thir nhdt c6é kiéu dir liéu Double.
Dim point1{0 To 2) As Double
‘Khai bdo tog do diém cudi ctia dieong giong thir hai ¢6 kiéu dir liéu Double.
Dim point2(0 To 2) As Double
‘Khai bao tou do vi tri ghi gia tri kich thute co kiéu dir liéu Double.
Dim location{0 To 2} As Double
'‘Dinh nghia cac tog dg de ghi kich thuroc,
point1{0) = 0#: point1(1) = 0#: pointl(2) = 0#
point2(0) = 100#: point2(1) = 0#: point2(2) = 0#
location(0) = S0#: location(1) = -7#: location(2) = 0# ;
‘Tao dirong ghi kich titede trong khong gian vé. ,
Set Demension = ThisDfawingMndelSpace_AdchimAligned(pﬂinﬂ, point2, location)
‘Gan mau do cho dwong ghi kich thuoc.
Demension.Celor = acRed
‘Thu nho man hinh gquan sat.
ZoomAll
End Sub

- Két thic.
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Sau khi chay chuong trinh ta
¢ két qua nhir hinh 11.3.

100 -
Hinh 11.3. Ghi kich thuée thang.

11.3. GHI KICH THUGC CO DUONG KiCH THUGC NGHIENG VOI PUGNG
CHUAN MOT GOC XAC PINH BAT KY

Lénh AddDimRotated duge dung dé ghi kich thude ¢ dudng kich thude nghiéng
v&i duding chuin mét gée xic dinh bit ky.

Cua phap:

Object = Space. AddDimRotated(ExtPoint], ExtPoint2, DimLocation, RotateAngle)

Dimension Text RotateAngle
DimLocation
ExtPoint | ExtPoint 2

Hinh 11.4. Ghi kich thudce theo phuong nghieng.

Trong do:
Object Déi tuong kich thudce nghiéng,
Space Khéng gian v& hoiic khdng gian giay.
ExtPointi Diém cudi cia dudng giong thir nhit gdm ba phan tir (x, y, z) ¢
kiéu dir liéu 13 Double, ‘
ExtPoint2 Diém cudi cia dudng gidng thir hai gom ba phan tir (x, Y, Z} cO
kiéu dir liéu 14 Double.
DimLocation V1 tri cia dudng kich thude va clia gia tri ghi kich thude gém ba
phan tir (x, y, z) ¢6 kiéu dir liéu 12 Double.
Rotatedngle Goc quay cua dudmg kich thude (don vi la Radians) c6 kiéu di
liéu la Double.
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Doan mi chuong trinh
dudi ddy v& mot hinh nhu hinh ExtPoint2

1.5 ¢6 dudng giéng thir nhit X
cua dudng kich thuéc hop véi
phuong thang ding médt goc Dimocation
F357%.
RotateAngle
ExtPoint}

Hinh 11.5. Kich thuéc khdng theo phuong x, y.

: Tén file VBA AddDimRotated.dvb.

Sub VBA_AddDimRotated()
Dim plineObj As AcadPolyline
Dim points{14) As Double
points(0) = 0: points(1) = 0; points(2) =0
points(3) = 80: points(4) = 0 potnts(3) = 0
points(6) = 80: paints(7) = 30: points(8) =0
points(9) = 60: points(10) = 50: points(11) = 0
points{12) = 0: points(13) = 50: points(14) =0
Set plineObj = ThisDrawing.MmdelSpace.AddPulyIine(puints)
' Sur dung thugce tinh dong kin do; Hrong.
plineObj.Closed = True
ThisDrawing Regen (True)
" Khai bao duong ghi kich thuée nghiéng.
Dim dimObj As AcadDimRotated
Dim point1{0 To 2) As Double
Dim point2(0 To 2) As Double
Dim location{(0 To 2) As Double
Dim rotAngle As Double
‘Dinh nghia duong ghi kich thude.
pointi{0) = 80#: point1(1) = 30#: point1{2) = 0#
point2(0) = 60#: point2(1) = 50#: point2(2) = 0#
location(0} = 80#: location(1) = 50#: location(2) = 0#
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‘Dinh nghia géc nghiéng so véi phmg thing dimg don vi dg.
rotAngle = 135
 Chuyén déi don vi goc nghiéng tir 9 sang radians.
rotAngle = rotAngle * 3.141592 / 180#
" Tao duong kich thirée nghiéng trong khong gian veé.
Set dimObj = ThisDrawing.ModelSpace.AddDimRutated(pointl, point2, location, rotAngle)

* Khoi phuc lai doi tuwon g
DimOb;j.Update
ZoomAll

End Sub

: Két thic.

11.4. GHI KiCH THUGC GOC QUA BA PIEM

Lénh AddDim3PointAngular dung dé ghi kich thuéc géc.
Cu phap:
Object = Space.AddDim3PointAngular(Vertex, EndPointl, EndPoint2, TextPoint)

TextPoint

ExtPoint

X
Vertext ExtPoint 1

Hinh 11.6. Kich thuéc géc qua ba didm

Trong dé: :
Object DAi tugng kich thude géc qua ba didm.
Space Khong gian v& hodc khéng gian gidy.
Vertex Diem dinh cia géc gdm ba phin tir (x, v, z) ¢6 kidu dir liéu Double.

ExtPoint] | Biém cudi cia canh thir nhét gdm ba phan tir (x, y, z), kiéu dir liéu Double.

ExtPoint2 | Diem cudi cia canh thir hai gdm ba phin tir (x, y, z), kidu dif li¢u Double.

TextPoint | Vi tri clia chit sb kich thude gdm ba phin tir (X, ¥, z), kiéu dif liéu Double.
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Doan ma chuong trinh dudi day b

v€ mét hinh va ghi kich thuée goc nhu
hinh 11.7.

154

Hinh 11.7. Kich thuéc goc.

; Tén file AddDim3PointAngular.dvb.
Sub AddDim3PointAngualr()

Dim line As AcadLWPolyline

Dim points{0 To 9) As Double

* Binh nghiua doi tugng.

points{0} = 0: points{(1) =0

points(2) = 84: points(3) =0

points{4) = 100: points(5) = 20

points(6) = 62: points(7) = 50

points{8) = 0: points(9) = 50

" Tao mot dwong light weight Polyline trong khong gian vé

Set line = ThisDrawing. ModelSpace. AddLightWeightPolyline(paints)
"Siur dung thudc tinh don g kin dudng.

line.Closed = True

ThisDrawing.Regen (True)

* Khai bdo doi tuomg dweng ghi kich thudc goc qua ba diém.
Dim DimPointAngular As AcadDim3PointAngular

Dim Vertex(0 To 2} As Double

Dim FirstPoint{(0 To 2) As Double, SecondPoint(0 To 2) As Double
Dim TextPoint(0 To 2) As Double

' Binh nghia doi twong Dim3PointAngular moi.

Vertex(0) = 100: Vertex(1) = 20: Vertex(2) =0

FirstPoint(0) = 84: FirstPoint(1) = : FirstPoint(2) = 0
SecondPoint(0) = 62: SecondPoint(1) = 50: SecondPoint(2) = 0
TextPoint{0} = 80: TextPoint(1) = 20: TextPoint(2) =0

" Tao duong ghi kich theée goc Dim3PointAngular trong han vé.



Set DimPointAngular = ThisDrawing.ModelSpace. AddDim3 PointAngular{Vertex,
FirstPoint, SecondPoint, TextPoint)

DimPointAngular.Color = acGreen

Vertex(0) = 62: Vertex(1) = 50; Vertex(2)=0

FirstPoint(0) = 100: FirstPoint(1) = 20: FirstPoint(2) = 0
SecondPoint{0) = 0: SecondPoint(1) = 50: SecondPoint(2) = 0
TextPoint{0) = 60: TextPoint(1} = 35: TextPoint(2) = 0

Set DimPointAngular = This[)rawing.MndelSpace,AddDimBPuinmngular(’v'ertex,
FirstPoint; SecondPoint, TextPoint)

‘Gan mau xanh la cdy cho dwang kich thuoc.
DimPomtAngular.Color = acGreen
ZoomAll
End Sub

- Két thic.

11.5. GHI KICH THUOC PUONG KINH

Lénh AddDimDiametric dung dé ghi kich thudce dudng kinh cho cic chi tiét hinh try
hay cac 10 tron.

Cu phap:
Object = Space.AddDimDiametric(ChordPoint, FarChordPoint, LdrLength)

0.54

.54 0.54 ?? .

Hinh 10.8. Kich thuéc dudng kinh.

Trong do:
Object Déi trgng dudng ghi kich thude dudng Kinh.
Space Khong gian vé hoac khdng gian gidy.
ChordPoint Dié¢m dau tién trén dudng tron va 13 diém ddu tién coa dudng din kich

thude gém ba phan tr (x, v, z) ¢6 kiéu dir lidu Double.

FarChordPoint | Diém thir hai trén dudng tron cb kiéu dir liéu Double.

Ldrlength Chiéu dai duong dan kich thude cé kiéu dir liéu Double.
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cha ong try va ghi kich thudc dudng
kinh trong va dudng kinh ngoai cuia | £
6ng tru nhu hinh 11.9.
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Doan md chuong trinh duéi diy |
v€ hinh chiéu dimg va hinh chiéu bing '

Hinh 11.9. Ghi kich thuéce duong kinh.

; Tén file AddDimDiameter.dvb.

‘Khai bdo bién tam va ducong kinh hinh try.

Public tam_tru{0 To 2) As Double

Public Diametric As Double

‘Thii tuc vé céc hinh chiéu dvmg, chiéu canh hink Iru va ghi kich thudée dirong kinkh.
Sub AddDimDiametric()

tam_tru(0) = 0: tam_tru{1) = tam_tru(2) =0
' Dinh nghia duong kinh hinh tru.
Diametric = 100
* Goi thu tuc vé hinh chiéu bang.
Call chieu_bang
‘Goi thu tuc vé hinh chiéu dimg.
Call chieu_dung
‘Khai bdo ham ghi kich thudc duong kinh.
Dim dimDiametric As AcadDimDiametric
Dim chordPoint{0 To 2} As Double
Dim farChordPoint(0 To 2) As Double
Dim leaderLength As Double
' Dinh nghta dwong ghi kich thiroc.
chordPoint(0) = Diametric / 2: chordPaint(1) = 0#: chordPoint(2) = 0#
farChordPoint(0) = -Diametric / 2 farChordPoint(1) = 0#: farChordPoint(2) = 0#
leaderLength = 20#
" Tao dwong ghi kich thude duong kinh trong ban vé. -



Set dimDiametric = ThisDrawing.ModelSpace. AddDimDiametric{chordPoint,
farChordPoint, leaderLength)

ZoomAll
End Sub
‘Day 1o thii tuc liwa chon kiéu duong trong VBA.
Public Sub Linetype{(name As String)

Dim entry As AcadLineType

Dim found As Boolean

found = False

For Each entry In ThisDrawing.Linetypes

If StrComp(entry.name, name, )= 0 Then
found = True
Exit For
End If

Next

If Not (found) Then ThisDrawing.Linetypes.Load name, "acad.lin”
End Sub
‘Thu tuc vé dwong tron.
Public Sub duong_tron(center() As Double, dd As Double)

Dim Cir As AcadCircle

Dim Center3D{2)} As Double

Center3D(0) = center{(0)

Center3D{1) = center(1)

Center3D{(2)=0

Dim R As Double

R=dd/2
Set Cir = ThisDrawing.ModelSpace. AddCircle(Center3D, R)

End Sub :
Public Sub chieu_bang()
Call duong tron{tam_tru, Diametric)

Call duong tron(tam tru, Diametric / 2}

End Sub
Public Sub chieu dung()

Dim R As Double, a As Double, h As Double
R = Dhametric / 2
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a=R
h=150
Dim plineObj As AcadLWPolyline
Dim points{0 To 7) As Double
"Dinh nghia cdc diém.
points{0) = R: points(1)=R + a
points{2) = R: peints{3) =R +a + h
points(4) =-R: points{(5})=R +a+h
points{6) = -R: pomnts(7)= R + a
Set plint{jbj = ThisDrawing.ModelSpace. AddLightWeightPolyline(points)
plineOb).Closed = True
ThisDrawing.Regen (True)
Dim [ine As AcadLine
Dim Point1{0 To 2) As Double
Dim Point2(0 To 2) As Double
' Dinh nghta diém ddu va diém cudi cua duong thang.
Point1{0}= R/ 2: Pointi{l) = R + a: Point1(2) =0
Point2(0)=R / 2: Point2{1) = R + a + h: Point2(2)} =0
Set line = ThisDrawing.ModeiSpace. AddLine(Pointl, Point2)
Call Linetype("ACAD_1SO03W100")
line.Linetype = "TACAD ISO03W 100"
Point1(0) =-R / 2: Pointl(1) = R + a: Point1(2) =0
Point2(0)=-R / 2: Point2(1)= R + a+ h: Point2(2) =0
Set line = ThisDrawing.ModelSpace. AddLine(Point]l, Pont2)
Call Linetype("ACAD _ISO03W100")
line.Linetype = "ACAD _[SO03W100”
Point1(0®) = 0: Pointi(1)=-2 * R: Pointi(2) =0
Point2(0) = 0: Point2(1) =2 * R + a + h: Point2(2) = 0 i
Set line = ThisDrawing.ModelSpace.AddLine{Pointl, Point2)
‘Goi ham lwa chon kiéu dwong.
Call Linetype("center")
line.Linetype = "center”
line.Color = acBlue
End Sub

- Két thue.
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11.6. GHI KICH THUGC BAN KINH
Lénh AddDimRadial ding dé ghi kich thudc ban kinh cac cung trén, géc huon.
Cu phap:
Object = Space. AddDimRadial{Center, ChordFPoint, LdrLength)

DY) )

Hinh 11.10. Cac kigu ghi kich thuéc ban kinh. -

Trong do:

Object - Pbi tugng dudmg ghi kich thude béan kinh.

Space Khong gian vé hoic khéng gian gidy.

Center Tam cua cung tron, dudng tron cAn ghi kich thuée gdm ba phan tir
(X, ¥y, 2), kiéu dit liéu Double.

ChordPoint Diém dau tién cud dudng din kich thuée gdm ba phén tir (x, v, z),
kiéu dir liéu Double.

LdrLengt Chiéu dai cita dudng dan kich thudc, kiéu dir liéu Double.

Doan mi chuong trinh dudi day

viét mot tha tuc ghi kich thude ban kinh,
sau dé ap dung ghi kich thudce ban kinh o -

cho mét hinh vé& cu thé trong khdng gian
v€ hinh 11.11.

Hinh 11.11. Ghi kich thuéce ban kinh.

; Tén file VBA_AddDimRadial.dvb.
Public center{0 To 2) As Double
Public chordPoint{0 To 2} As Double
Public idri.engt As Integer
Public rr As Double, R As Double
Public a As Double, b As Double
Public tam{(2) As Double
Public dimObj As AcadDimRadal
Public line As AcadLine
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Public Sub AddDimRadial(center() As Double, chordPoint() As Double, leaderLen
As Integer)

Set dimObj = ThisDrawing.ModelSpace. AddDimRadial(center, chordPoint,
leaderLen)

End Sub
Sub Main AddDimRadial()
Dim Point1(2) As Double, Point2(2) As Double
Point1{0) = tam(0): Point1{1) = tam(1): Point1{2) = tam(2)
Point2(0) = tam(0): Point2(1) = tam(1) + (b - rr) / 2: Point1(2) = tam(2)
Call AddLine(Pointl(), Point2())
Call AddArc(centerArc(), rr, StartAngle, EndPoint)
Point1{0) = tam(0) + rr: Point1(1) = tam{1) + (b - rr) / 2: Point1(2) = tam(2)
Point2(0) = tam(0) + (a - R): Point2(1) = tam(1} + (b = rr) / 2: Point1(2) = tam(2)
Cail AddLine(Pointl(), Point2())
Call AddArc{centerArc(), rr, StartAngle, EndPoint)
Call Linetype("center”)
line.Linetype = "center”
Point1(0) = tam(0): Point1(1) = tam(1): Point1{2) = tam(2)
Point2(0) = tam(0) + a: Point2{1) = tam(1): Point1{2) = tam(2)
Call AddLine(Pointl{}, Point2(}))
Call Mirror{Point1(), Point2(}))
center(0) = tam(0) + a - R: center(l) = tam(1): center{2) = tam(2)
chordPomt(}) = tam(0) + a: chordPoint(1) = tam(1): chordPoint(2} = tam{2):
Call AddDimRadial{center, chordPoint, leaderLen)
End Sub
; Két thic.
11.7. GHI TOA PO PIEM
Lénh AddDimOrdinate 12 cach ghi toa d6 cia diém.

Ca phap: *
Object = Space.AddDimOrdinate( DefPoint, LdrEndPoint, X Axis)
Trong do:
Object Déi tugng toa do diém. _
Sp;ce Khéng gian vé& hoic khong gian gidy.
DefPoinit Piém can ghi kich thurdc g& ba i)hﬁrin tir (x, v, z), ki¢u di¥ liéu Double.

LdrEndPoin | Diém can ghi kich thudge gfjm ba Phﬁn tr (x, y, z), kiéu dir liéu Double.

X Axis La mot ¢o ¢6 kiéu dir li€u Boolean, neu né cd gia tri True thi hién gia tr

kich thuoc la hoanh dg, con False thi hién gia tri kich thude 13 tung dé.
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Doan ma chuong trinh dudi day
ghi toa 46 diém trong khéng gian vé& sir /X Ldrfnorpint
dung mét diém cho trude dé ghi kich s _
thude, mot diém trén dudng din va gia

tri hién thi theo X hodc Y do nguoi sir %0,0

dung nhw hinh 11.12, _ R
Hinh 11.12, Ghi toa d6 diém.

; Tén file VBA AddDimOrdinate.dvb.
Sub VBA AddDimOrdinate()
‘Khai bdo doi tiegng cé kiéu dir liéu AcadDimOrdinate trong VBA
Dim objDim As AcadDimOrdinate
‘Khai bdo cdc bién dau vao cé kiéu div lieu Variant
Dim varDefPt As Variant
Dim varLdrPt As Variant
Dim strKeyWord As String
Dim blnXaxis As Boolean
‘Nhdp diém can ghi kich thudc tir ban phim
varDefPt = ThisDrawing.Utility.GetPoint(, vbCrLf & “Feature location: “}
‘Nhdp diem ddu tién cua ducng dan.
varLdrPt = ThisDrawing.Utility.GetPoint(varDefPt, vbCrLf & “Leader endpoint: )
ThisDrawing. Utility.InitializeUserInput 1, “X Y
strkeyWord = ThisDrawing. Utility.GetKeyword _ (“X axis or Y axis? [X/Y]: %)
‘Kiém tra dieu kign su dung cdu triic if ...then
If strKeyWord = “X* Then
binXaxis = True
Else
binXaxis = False
End Hf
‘Ghi tog d¢ mét diém.
Set objDim = ThisDrawing. ModelSpace.AddDimOrdinate(varDefPt, varLdrPt,
objDim.Update

End Sub
- Két thiic.
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11.8. PAT MAU CHO CAC PUQONG KiCH THUGC
11.8.1. Dat mau cho dwdng giong

Dé dit mau cho cac dudmg gidng kich thude ban sir dung thude tinh

ExtensionLineColor.
Cu phap:
Object.ExtensionLineColor
Trong do:
Object Kich thude thang, duong kinh, ban kinh, kich thudc nghiéng v.v...

ExtensionLineColor | Gia tri mau.

Vidu:
Dim dimObj As AcadDimAligned

dimObj.ExtensionLineColor = acRed

11.8.2. bat mau cho dwong kich thwde

Ca phap:
Object.Color
Trong dé:
Object Kich thudc thing, dudng kinh, ban kinh, kich thudc nghiéng v.v...
Color Cho kich thude, gia tri mau da duge dit trudce trong chuong trinh.

11.9. PAT BON V]

11.9.1. Pinh dang don vi

Cu phap: *
Object.UnitsFermat

Trong do:
Object Kich thude thing, duong kinh, ban kinh, goc nghiéng v.v...
UnitsFormat Ciac kiéu don vi ghi kich thuée.

Gia sir can ghi kich thuéce 1 doan thing c6 d6 dai la 70.12345678 thi

tuong 1ing voi cac dang don vi nhu bang 11.2.

162



Biang 11.2. Cac kiéu ghi don vi kich thuge

Kiéu don vi kich thwéc dwge ghi

Hinh minh hoa

acDimLScientific

~=1.0123E+01~

acDimLDecimal

~—10.1235—=

acDimLEngineering

~—10.1235"—

acDimL Architectural

-~——1oé"——1

acDimLFractional

- 1AL

acDimLWindowsDesktop

I-F—IU.IESS—-I-

Vidu:
Dim dimObj As AcadDimAligned
dimObj.UnitsFormat = acDimLEngineering

11.9.2. D chinh xdc chia kich thwéc

bé dat dé chinh x4c¢ coa kich thude ta sir dung thudc tinh PrimaryUnitsPrecision.

Cu phap:
Object.PrimaryUnitsPrecision
Tromng do:
Object Kich thuéc thing, dudng kinh, ban kinh, géc nghiéng v.v.

PrimaryUnitsPrecision | D¢ chinh xac ciia kich thude tuong ng.

acDimPrecisionSix
acDimPrecisionSeven 0.0000000
acDimPrecisionEight 0.00000000

acDimPrecisionZero 0.
acDimPrecisionOne 0.0
acDimPrecisionTwo (.00
acDimPrecisionThree 0.000
acDimPrecisionFour 0.0000
acDimPrecisionFive 0.00000

0.000000
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Vidu:
Dim dimObj As AcadDimAligned ‘Khai bdo @oi twgng kich thiedc thing
dimObj.PrimaryUnitsPrecision = acDimPrecisionZero

‘Thiét Idp d chinh xdc cua kich thude cd dang acDimPrecisionZero

(khong cd gid tri nao sau ddu ghﬁj}).

11.10. GHI DUNG SAI

b |

Giatr] dung sa Chuan

Ky higu dung sa—{0) { F1 00 A

Ky higu duedng kinh Disu kién vit lidu
Hink 11.13, Cac thanh phin dung sai.

Ghi dung sai
Lénh AddTolerance diing dé ghi dung sai hinh dang v vij tri cac b& mit trén ban vé.
Ca phap:

Object = space.AddTolerance(Text, InsertionPoint, Direction)

Trong dé:
Object Béi tugng dung sai.

space Khong gian vé& hodic khong gian giay.

Text Ghi gié tri dung sai ¢6 kiéu dit liéu String.

InsertionPoint Piém chén céc ki tu dung sai gdbm ba phan tir (x, ¥, z) ¢0 kiéu dir
liéu la Double.

Direction Phuong hudng clia cdc ky tu dung sai gém ba phfin' tr (X, y, Z) co
kiéu dit Iiéu 1a Double.

Poan mi chuong trinh dudi diy tao mét thi tyc ding dé ghi dung sai cla cic chi tiét,
thi tuc nay dugc khai bido & dang Public. Do vAy c6 thé sir dung thi tuc nay dé duva cac
thong s6 dau vao va goi thi tuc nay, 1am cho chuong trinh cua ban tré 1én 15 rang, sang sua
va dé quan ly. Sau day ap dung cho mdt vi dy cu thé hinh 11.14.
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; Tén file VBA tolerance.dvb.

‘Khai bdo doi tuong ghi dung sai irong VBA.
Public toleranceObj As AcadTolerance
‘Khai bdo cdc théng 56 déu vao cua thu tuc.
Public textString As String |
Public insertionPoint(0 To 2) As Double
Public direction(0 To 2) As Double

Public Sub vba_tolerance(textString As String, insertionPoint() As Double,
direction() As Double)

Dim text As String
Dim insertPoint(0 To 2) As Double
Dim direc{0 To 2) As Double
'Dinh nghia cdc déi twgng,
text = textString
insertPoint{0) = insertionPoint(0):
insertPoint{(1) = insertionPoint(1):
msertPoint(2} = insertionPoint(2):
direc{0) = direction{0)
direc(l) = direction(1)
direc(2) = direction(2)
"Tao dung sai trong khéng gian vé.
Set toleranceObj = ThisDrawing ModelSpace.AddTolerance(text, insertPoint, direc)
End Sub
‘Chuong trinh chinh ghi dung sai, goi thii tuc ghi dung sai o trén.
Sub Main_AddTolerance()
' Dinh nghia cdc thong s6 dau vao.
textString = " {\Fgdt;r}%%vasdf{\Fgdt;1} %% vd % %vxc%%yv 12 {\Fgdt;:m}%%vsd"
insertionPoint(0) = 5#: insertionPoint(1) = 5#: insertionPoint(2) = {}ﬁ‘
direction(0) = 100#: direction(1) = 0#: direction(2) = 0#
" Goi thu tyc ghi dung sai dp dung véi cdc théng sé ddu vao
Call vba_tolerance(textString, insertionPoint, direction)
ZoomAll
End Sub

- Két thiic.
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O losdf©

df [xc|1eM|sd

Hinh 11.14. Ghi dung sai.

Bang 11.3. Mt s6 vi dy ki hiéu dung sai hinh dang va vi tri

bé mit thuong dung trong ban veé ky thuat

Ki hiéu Yéu cau ki thuét
Qjo.01 ang sai d6 tron cua bé mat A 12 0,01 mm

/.

W

Ma VBA

textString = "{\Fgdt;e} %%v0,1%%vA"

Y éu cau ki thuit

Dung sai d6 phing ctia bé mat A 1a 0,01 mm

Mi VBA

textString = " {\Fgdt;c}%%v0,1%%vA"

Dung sai d6 try ciia bé mit A 12 0,06 mm

M3 VBA

textString = " {\Fgdt;g}%%v0,06"

1

Yéu cau ki thuit

Dung sai d6 dong tAm ciia cic bé mit A va
Blad,] mm

M3 VBA

textString = " {\Fgdt;g}%%v0,1%%vA"

166




Bang 11.3. (tiép theo)

Ki hiéu Yéu cdu ki thuat

Yéu cau ki thuat

8 Dung sai do doi xng cua bé mit B so voi

S 9/17 - dudmg tim 15 A 12 0,01 mm

i
Mia VBA
— 4 @ textString = "{\Fgdt;1}%%v0,01%%vA"
A 10,1|AB Yéu cau ki thuat

Dung sai 46 dao hudng cia bé mit C so vdi
dudng tadm chung cia 2 mat A, B 1a 0,1 mm

Ma VBA

textString = "{\Fgdt;h} %%v0,1%%vAB"

Yéu cau ki thuat

A Dung sai 3¢ thing cua bé mit A 13 0,1 mm

—10,1 )
/ trén toan bd bé mat
! Mi VBA

textString = " {\Fgdt;c} %%v0,1%%vA"

Chi y: Voi thu tuc ghi dung sai o trén c6 thé dgt ¢ bat ki ché nao trong chuong
trink (dong g6i), khi can ding t6i chi cdn goi thi tuc dé ma khong cdn phai mdt cong xdy
dung lai. Cac ky hi¢u cua md ghi dung sai tham khao bang 11.3.

11.11. PAT MAU CHO KIEU CHU CUA POI TUQNG KiCH THUOGC VA
DUNG SAl ;

Dé dat mau cho gia tri kich thude va dung sai sir dung thudc tinh TextColor.

Ca phap:
Object. TextColor
Trong dé:
Object Cac kiéu ghi kich thuéc va dung sai.
TextColor Thugc tinh mau d2 trinh bay & chuwong trudce.
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Vidu:
‘ Khai bdo déi twgng kich thudce thing.
Dim dimObj As AcadDimAligned
“Dat kieu mau cho kiéu chir kich thudc.
dimObj.TextColor = acRed

11.12. KHOANG CACH GIUA GIA TRI KiCH THUGC VA BPUONG
KICH THUGC

Trong nhicu truémg hgp mudn gid trj ghi kich thuéc ra xa ho3c gan duong kich thuée
str dung thudc tinh TextGap. |

Ci phap:
Object. TextGap
Trong dé:
Object Céac kiéu ghi kich thuéc, dudmng din va dung sai.
TextGap Gia trj khoang cich c6 kiéu dir liéu 12 Double.

Doan ma chuong trinh nay s€ ghi kich thudc khoing céch hai diém trong khéng gian
vé, sir dung thudc tinh TextGap.
; T¢€n file vba_TextGap.dvb.
Sub vba_TextGap()
Dim dimObj As AcadDimAligned
Dim point1{0 To 2) As Double, point2(0 To 2) As Double
Dim location(0 To 2) As Double
‘Dinh nghia cdc diém ghi kich thicée.
point1(0} = 5: point1{1) = 5: point1(2) =0
point2(0} = 5.5: point2(1) = 5: point2(2) = 0
location(0) = 5: location(1) = 7: location(2) = 0
Set dimObj = ThisDrawing.ModelSpace. AddDimAligned(point1, point2, location)
ThisDrawing.Application.ZoomAll
"Thong bdo gid tri cua khe ho kich thuce hién thoi. i
MsgBox "The dimension gap for this object is currently set to: "& dim©Obj.TextGap
"Tang khe ho kich thudce lén 1.
dimObj. TextGap = ]
ThisDrawing Regen acAllViewports
"Thong bdo gid tri cua khe ho kich thidc sau khi fang.
MsgBox "The dimension gap for this object is now set to: " & dimObj.TextGap
End Sub

- Két thic.
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AutoCAD

The dmension gap for this object is currently set to: 0.09

The dimension gap for this object is now set to: 1

| o

Hinh 11.16. Khoang cich
kich thuée sau khi thiét 1ap.

Lo |

Hinh 11.15. Khoang céach kich
thudc ban dau.

11.13. CHIEU CAO CHU SO KiCH THUGC VA DUNG SAI

Dé thay d6i chiéu cao cia chir sb ghi kich thuéc va dung sai sir dung thudc tinh
TextHeight.

Cua phap:
Object. TextHeight
Trong dé:
Object Cac kieu ghi kich thuée, dudng din va dung sai.
TextHeight Chiéu cao chir ¢6 kiéu dit liéu Double.
Vi du:

Dim dimObj As AcadDimAligned  * Khai bdo doi twong kich thudc théing.
dimObj.TextHeight = 10 * Dt chiéu cao cho kiéu chit kich thuée bang 10.

11.14. GIA TRI KiCH THUGC O BEN TRONG PUONG GIONG
Dé gia tri ghi kich thuéc & bén trong dudng gidng sir dung thudc tinh TextInside.
Cu phap:
Object.TextInside
Trong do:

Object Cac kiéu ghi kich thuée.

TextInside | Cé kiéu dit liéu Boolean

+ True: gia trj ghi kich thuéc & bén trong dudng giong.

+ False: gia trj ghi kich thudc & bén trong dudng gidéng trong truong hop
con khong gian, néu khong gia trj d6 s& & bén ngoai dudmg gidng.

Vidu:

Dim dimObj As AcadDimAligned * Khai bdo doi twong kich thuéc thing.

dimObj.TextInside = True " Gia tri kich thudc sé o bén trong dwong giong.
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11.15. GHI DUNG SAI KiCH THUGC

Dé ghi dung sai kich thude ching ta phai sir dung thude tinh ToleranceDisplay.
Cu phap:
Object. ToleranceDisplay

Trong do:

Object Cac kiéu ghi kich thude.

ToleranceDisplay Céc cach thé hién dung sai nhu bang 11.4.

Bang 11.4. Kiéu dung sai kich thuéc

Ki¢u dung sai kich thrée Hinh minh hoa
acTolNone " U 3
+
acTolSymmetrical " 0 5 0
TolDeviati 0.5 3
ac lolbeviation
~—tfln
0,3
acTolLimits 0 ,, 5
acTolBasic " 0 J 5

11.16. VI TRI GIA TRI DUNG SAI CUA KiCH THUOC

Pé thé hién vi tri cua gia tri dung sai st dyng thudc tinh Tnlerﬂnéﬂnsﬁﬁcaﬁnn.

Cua phap:
Object.Tolerancelustification
Trong dé:
Object Cac kiéu ghi kich thuréc.
ToleranceJustification Vi tri ghi gia trj dung sai bang 11.5.
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Bang 11.5. V| tri dung sai

Ki¢u xac dinh ¥l tri Hinh minh hoa
acTolTop (dinh) . b 0,5°
acTolMiddle e 0,5-
(gira) o
acTolBottom 0,54
e el R
{(dudi)

11.17. GHI SAI LECH TREN DUOI DUNG SAI KiCH THUGC
Dé thé hién sai léch chia gia trj dung sai st dung thudc tinh ToleranceLowerLimit,
ToleranceUpperLimit.
Cu phap:
Object. ToleranceLowerLimit

Object.ToleranceUpperLimit

Trong dé:
Object Cac kiéu ghi kich thudc.
Tolerancel.owerLimit Sai lénh dudi. 0 StBJUI
ToleranceUpperLimit. Sai lgénh trén. : ¥

11.18. PANH SO CHI TIET VA GHI CHI DAN
Lénh AddLeader dung d¢ ghi kich thude lién két ¢6 dudng din hinh 11.17.

R20
Mai béng

Hinh 11.17. Ghi kich thudc theo dudong dan.
Cu phap:
Object = Space.AddLeader(PointsArray, Annotation, Type)
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Trong do:

Object Doi tugng dudmg din.

Space Khong gian v& hodc khong gian gidy.

PointsArray Mang didm ghi duomg din.

Annotation Gia trj dung sai (kiéu chir hodc dé chong).

Cic kidu dwomng din
AcLineNoArrow
{(khong c6 miii tén)
AcLineWithArrow
Type (6 miii tén)

AcSplineNoArrow
(kiéu dieong cong khdng cé miii tén)

AcSplineWithArrow
(kicu diromg cong c6 cd miii 1én)

ANIAUANRN

Doan ma chuong trinh dudi diy tao mdt dudng dén trong khong gian vé.
; Tén file VBA_AddLeader.dvb.
Sub AddlLeader()
Dim leaderObj As AcadlLeader
Dim points{(C To 8) As Double
Dim leaderType As Intege.r
Dim annotationObject As AcadObject
‘ Dinh nghia dwong ddn
points(0) = 0: points(1) = 0: points(2) = 0
points(3) = 4: points(4) = 4: points{(5) =0
points(6) = 4: points{7) = 5. points(8) =0 :
ieaderType = acSplineWithArrow
Set annotationObject = Nothing
‘Tao duong dan trong khong gian vé
Set leaderObj = ThisDrawing.ModelSpace. AddLeader{points, annotationObject,
leaderType)

End Sub
- Két thiic.
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Chwong 12 .
LAM VIEC VOI bOI TUQGNG BLOCK

Chuong nay trinh bay cic ngi dung sau:
e Dinh nghia mot Block
e Khoi tgo mot Block
s Déi 1én mot Block
* Xoa mot Block
o Chen Block
o Pha bo Block
¢ Xoda mot Block chén
e Ghi mot Block
e Tao cac thugce tinh cua Block
o Chen cdc thudpc tinh cua Block
o Gdn ban vé tham khdo ngodi
® Logi bo viéc tham khao ban vé& ngodi
o Chuyén ban vé tham khéo ngodi thanh mét Block ciia ban vé hién thoi

12.1. PINH NGHIA BLOCK

Block 13 mot dbi tugng trong ACAD va duwgc tao tir mdt hoic nhidu ddi tugng co ban
trong ban vé& ACAD. Céac ddi tugng trong mot Block dugc coi nhu cac dbi tegong don. Cac
khéi Block cho phép ban ¢6 thé sir dung trong cung mdt ban v& hodc cic ban vé khic nhau,
Block dugc chén vao trong ban v& tai mét vj tri bat ky véi hé sb ty 16 theo phuong x, y va
quay quanh diém chén mét goc xac dinh.

Su dung Block giip ta tao thu vign ban vé, cac ky hiéu va théng thudng duoc sir dung
trong cac ban vé lap.

Thudn loi khi sir dung Block:

¢ Dung lai n¢1 dung cia ban vé,

¢ Khéi tao mét thu vién biéu trong.

¢ Str dung cac cha thich va cdc théng tin ctia thude tinh.

¢ Thu nho kich ¢& cua ban vé.

Trong ACAD khi cai d3t sé c6 thue vién biéu tugng trong thu myc:
\Sample'DesignCenter.
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DesignCenter 1a mt cong cu van ndng cia ACAD. Sir dung DesignCenter, ban cé
thé quan sat cic khéi trude khi mudn sir dung ching.

DO me B0 ms
DS MmE e s
qusl®

Hinh 12.1. Mot s6 hinh tao Block khi v& cac chi tiét may.

Trong ban vé ACAD hdp thoai chén Block dugc sir dung dé chén mét Block nhu hinh
12.2 dudi day.

Ty l¢
P
Tén Block D
trisestion poand Scale :
1 Specdy On-screen [] Speciy Orrscreen - s Orvecieen
/m X 1.0000 Argle
" . ¥ 00000 Y: 10000
Diém chén Goc xoay
< 00000 Z  1.0000
[ Uridoem Scale
) Explode 0Kk || Coce |[ Hew

Hinh 12.2. Hp thoai chén Block.

Chii y: Tén Block khéng duwoc dai quad 31 ky tw va giitra ching khéng cé khoang trong.

12.2. LIEN KET CAC KHOI

M&i mét khdi trong ban vé c6 thé gom mdt hodc nhiéu chi tiét hop lai.

12.2.1. Goi mgt Block tir thir vién

bé go1 mot Block trong thu‘hvién ta ¢ thé sir dung cac chi s0 r::ila Block hodc goi tén
cua Block do.

Doan ma chuong trinh dudi ddy s€ md thu vién Block Generator-AC va hién thong
bao vé d6i tuong Block dé.
; Tén file VBA_GetBlockDef.dvb.
Sub VBA_ GetBlockDef()
Dim objBlock As AcadBlock
' Nhay dén NOTFOUND néu nhu cé 16i xay ra.
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On Error GoTo NOTFOUND:

" Nhan tén Block "Generator-AC" tir thur vién.

Set objBlock = ThisDrawing.Blocks.Item("Generator - AC™")

' Hién thi cdc thanh phan cdu tgo nén Block dé.

MsgBox "The Block Generator-AC contains " & objBlock.Count &
" subentities."

Exit Sub
NOTFOUND:
" Théng bao Block "Generator-AC" khong 1on tai.
MsgBox "The Block Generator-AC was not found.”
End Sub

- Két thiic.

Khi chay chuong trinh AutoCAD
VBA_GetBlockDef.dvb hién 1én thong

bao vé cac dbi trong trong Block nhu

hinh 12.3. l oK I

Hinh 12.3.

The block Generator-AC contains 5 subentities.

12.2.2. Liét ké cdc khoi trong ban vé
De liét ké tat ca cc khdi trong mgt ban v& khi sir dung vong lip: For Each... loop to.

Poan chuong trinh sau s& hién thi
tat ca cac Blocks dugc dinh nghia trong
ban v€ hién hanh hinh 12.4 minh hoa.

Hinh 12.4
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; Tén file VBA IterateBlockDefs.dvb
Sub VBA lterateBlockDefs()
Dim strBlocks As String
Dim objBlockRef As AcadBlock
* Mdc dinh khoi ban ddu la réng.
strBlocks = ""
' Liét ké cdc khoi trong ban vé.
For Each objBlockRef In ThisDrawing.Blocks
strBlocks = strBlocks & objBlockRef.Name & vbCrLf
Next
' Hién thi két qua véi nguci sit dung.
MsgBox "Blocks defined in drawing: " & vbCrLf & vbCrLf & strBlocks
End Sub
- Két thic.

12.3. KHOI TAO BLOCK MOI

D¢ khdi tao mét Block méi st dung VBA va céc ddi tugng cia ACAD chi cin thém
mdt doi tugng Block méi véi tén midu ta khéi Block d6 dé lién két cac Block. Mot Block
méi duge tao ra khi dé co the chén Block d6 vdo trong ban vé& & MS hoic PS.

Phuong thirc Add duge sir dung dé tao Block v&i tén goi cy thé dung dé lién két cac
Block.

Ca phap:
ObjBlock = Blocks.Add(BasePt, Name)
Trong dé:
ObjBlock  La d6i tuong Block.
BasePt La diém chén cua khdi Block trong ban v& gém ba phan tir (x, v, 2)
cé kiéu dir liéu Double,
Name Tén cia khoi Block ¢6 kiéu dir ligu 12 String. .

Boan ma chuong trinh dudi diy chén mét Block ¢6 tén la (“bulong™) dén ban v& hién
hanh.

;1en file VBA_ AddBlockDef.dvb
Sub VBA_AddBlockDef(}
‘ Khai béo cdc doi eong.
Dim objBlock As AcadBlock
Dim dblBasePt(0 To 2) As Double

176



Dim dblCenterPt{0 To 2} As Double
Dim dblRadius As Double
' Dinh nghia diém co so..

dblBasePt(0) =0

dblBasePt(1) =0

dblBasePt(2) =0
" Thém mot Block cé 1én la "bulong”’ vao ban vé.

Set objBlock = ThisDrawing.Blocks. Add(dblBasePt, "bulong")
' Thém duong tron vao Block.

ThisDrawing.ActiveLinetype = ThisDrawing. _
Linetypes.Item{("CONTINUQUS")

Dim circleOb) As AcadCircle

Dim centerPoint(( To 2) As Double

Dim radius As Double

‘Dinh nghia durong tron.

centerPoint(0) = 0#: centerPoint(1) = 0#: centerPoint(2) = 0#
radius = 50#

" Thém dwong tron vao Block.

objBlock.AddCircle centerPoint, radius

Dim plineOb) As Acadl.WPolyline

Dim points{0 To 13) As Double

points((d) = 96: points(1) =0

points(2) = 48; points(3) = 84

points(4) = -48: points{(5) = 84

points(6) = -96: points(7) =0

points(8) = -48: points(9) = -84

points(10) = 48: points{(l1)=-84

points(12) = 96: points(13) =0 | :
ob)Block.AddLightWeightPolyline {(points)
ThisDrawing.Regen (True)

ZoomAll

‘Thong bdo dd co m¢t Block "bulong trong ban vé hién hanh”.
MsgBox "Block named ""bulong"" has been defined in the drawing."”

End Sub

- Két thac.
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+ Khi chay chuong trinh AutoCAD
VBA AddBlockDef.dvb, hop thoai
thong bao la khoéi Block “Bulong”
da dugc tao trong ban vé.

+ Tu thanh cong cu ToolBar/ - Insert
Insert/Block...xuat hién hdp thoai
chén Block nhu hinh 12.5. Trong |™
z . o Inzerbon pord ?* Em
muc Name ta thay c6 tén Block ~ Speciy Onscieen Soecdy Or-screen Speciy On-screen
“bulong” ta vira dugc tao. | L Ange: [
7Y, Senee—
3 Zh
[* Urifomn Scale
s o] cocd | v |

Hinh 12.5. Hop thoai chén Block.

+ Tir hop thoai Block ta chon
OK va chon diém chén trén ban vé
dé chén khdi Block trén vao. Két
qua khoi Block nhu hinh 12.6.

Hinh 12.6.

Chii §: Nhé rdng MS va PS dimg dé thé hién cdc Block. Do vdy ma khéng thé tao cdc

Blocks c6 tén trung voi Modelspace hodc PaperSpace.

12.4. POI TEN BLOCK
Dua vao thugc tinh Name cua Block dé dit lai tén cia mot Block. Cach don gian nhat
dé thay ddi tén cia Block 1a sir dung thudc tinh Name cia né dé déi sang téh méi.
Doan ma chuong trinh dudi diy s& thay doi tén khéi Block (“bulong™) thanh
(“bulongl™).
: Tén file: BlockRename.dvb
Sub renameBlock()
Dim objBlock As AcadBlock
' Nhay dén NOTFOUND néu nhuw 16i xay ra.
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On Ermr.GnTu NOTFOUND:

Set objBlock = ThisDrawing.Blocks.Item("bulong")
' Doi ién khoi

objBlock.Name = "bulong!"

' Thong bdo véi nguoi sur dung.

MsgBox """bulong"" Block renamed to "bulong1""."

Exit Sub

NOTFOUND:

MsgBox """bulong”” not found."
End Sub

: Két thic.

12.5. XOA MOT BLOCK

D€ xo04 mét Block tir lién két cac Block ta st dung [énh Delete.
Cu phap:
ObjBlock.Delete
Trong do:

ObjBlock La d6i twong Block cin xo4.

Doan ma chuong trinh duéi diy s& xo4 Block c6 tén 13 (*bulong™) tir ban vé hién

hanh.
; Tén file DeleteBlock.dvb

Sub VBA DeleteBlock()

Dim objBlock As AcadBlock

* Tat I6i.

On Error Resume Next

‘Nhan gid tri ciia Block trong lién két.

Set objBlock = ThisDrawing.Blocks.Item("bulong")

' Xod Block.

objBlock.Delete

" Thong bdo cho ngudi sir dung.

If Err.Number = 0 Then

MsgBox "The Block definition ""bulong"" was deleted.”

Else

MsgBox "Cannot delete the Block definition ""bulpng"™."
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Err.Clear
End If
End Sub

; Két thic chuong trinh hdp thoai théng béo nhu hinh 12.7.

AutoCAD 4

Hinh 12.7. Xoa Block.

12.6. CHEN BLOCK

Block c6 thé chén & vi tri bat ki, véi ti 16 cac phuong X, Y khac nhau va quay chung
quanh diém chén mét géc tuy y hinh 12.8 minh hoa.

) o @

default Xscale=05 Xsceae=1
values Y scale = 1 Y scale=05 angle=45

Hinh 12.8. Block dugc chén v&i ty 1€ khac nhau.

Phuong thirc InsertBlock diung dé chén mgt Block vao trong ban veé.

Cua phap:
ObjBlockRef = Space.InsertBlock(/nsertPt, Name, Xscale, Yscale, Zscale,
_Rotation)

Trong do:
ObjBlockRef Khoi chuyén dén
Space Khéng gian vé hoiic khong gian gidy
InsertPt La diém cheén khéi gdm c6 ba phin tir (x, y, z) ¢6 kiéu di¥ liéu Double
Name Tén Block c6 kiéu dir liéu String
Xscale H¢ s0 ti 1¢ theo phuong X c6 kiéu dir liéu Double
Yscale Hé sb ti 1é theo phuong Y cé kiéu dir liéu Double
Zscale Hé sb ti 1é theo phuong Z c¢é kiéu dir liéu Double
Rotation Géc xoay ctia Bolocks c6 kiéu dir liéu Double (don vi: radians)
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Doan ma chuong trinh duéi day tao mét Block ¢é tén 13 (“bulong™) sau dé chén nd &
vi tri cé toa 46 (0, 0, 0) voi ti 1¢ 1 va cé gbe xoay 1 60°. |
; Tén fite: VBA InsertBlock.dvb.
Sub Ch11_AddBlockDef()

Dim objBlock As AcadBlock
Dim dblBasePt(0 To 2) As Double
Dim dblCenterPt{0 To 2) As Double
Dim dblRadius As Double
Dim dblinsertPt(0 To 2) As Double
*Dinh nghia diém co s cua Block.
dblBasePt(0) = 0
dbiBasePt(1) =0
dblBasePt{(2)} = 0
' Thém m¢gt Block “bulong” vao trong dé dn.
Set objBlock = ThisDrawing.Blocks.Add(dblBasePt, "bulong")
ThisDrawing.ActiveLinetype = ThisDrawing. _
Linetypes.Item("CONTINUQUS")
Dim circleOby As AcadCircle
Dim centerPoint(0 To 2) As Double
Dim radius As Double
‘Dinh nghia cdc doi tuong.
centerPomnt(0) = 0#: centerPoint(1) = 0#: centerPoint(2) = 0%
radius = 50#
objBlock.AddCircle centerPoint, radius
Dim plineOb} As AcadLWPolyline
Dim points{0 To 13) As Double
points(0) = 96: points{1) =0
points(2) = 48: points(3) = 84
points(4) = -48: points(5) = 84
points(6) = -96: points{7) =0
points(8) = -48; points(9) = -84
points(10) = 48: points(11) = -84
points(12) = 96: points(13) =0
objBlock.AddLightWeightPolyline {points)
‘Dinh nghia diém chén Block.
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dbllnsertPt(0) =0
dblinsertPt{1}=0
dblInsertPt(2) =0
ThisDrawing.ModelSpace.InsertBlock dblInsertPt, "bulong”, 1#, 1#, 1#, 60
ThisDrawing Regen (True)
ZoomAll
End Sub
. Két thic.

+ Sau khi chay churong trinh két qua nhu hinh f
12.9. Da thuc hién viéc chén Block (“bulong™)
vao trong ban vé.

Hinh 12.9.

12.7. GHI BLOCK LEN DBiA

Mot Block 6 thé dugc chén vao nhiéu ban v& khéc nhau. Chinh vi vy ma phai ghl
ban vé 1én dia. VBA thire hién viéc ghi Block 1én dia nho 1€nh WBlock.

Ca phap:
ThisDrawing. WBlock FileName, SelectionSet
Trong do:
FileName Tén file ghi 1én dfa, c6 kiéu dir li¢u String.
SelectionSet Thur muc chira cac doi tugng ghi 1én dia.

Poan mi chuwong trinh dudi diy thuc hién viéc ghi Block 1én dia vao thu muc:
C:\VBA for ACAD\Drawings\MyBlock.dwg.
: Tén file ghlendia.dvb.
Sub ghlendia() :
Dim objSSet] As AcadSelectionSet
Dim intDxfCode{0 To 1) As Integer
Dim varDxfValue(0 To 1) As Variant
* Tao mot nhom lwa chon moi,
Set objSSet] = ThisDrawing.SelectionSets.Add("SS1")

' Tao ddi twong ma DXF d@é chén vao ding kiéu.
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intDxfCode(0) =
varDxfValue(0) = "INSERT"
intDxfCode(1) =2
varDxfValue(1) = "MyBlock"
' Nhén tdt ca cde ddi tugng trong ban vé,
objSSet] .Select acSelectionSetAll, , , intDxfCode, varDxfValue
* Tiép tuc thuc hién néu nhu Block khéng cé.
It objSSet].Count > 0 Then
Dim varExplodedObijs As Variant
Dim objSSet2 As AcadSelectionSet
" Phd va Block va tao mt thiét lép méi.
varbExplodedObjs = objSSet! Item(0}.Explode
" Tao mot thiét Idp moi.
Set objSSet2 = ThisDrawing.SelectiﬂnSets.Add(“SSZ“)
' Thém cdc doi fuong mang vao lwa chon.
objSSet2. AddItems varExplodedObjs
'Ghi doi tugng.
ThisDrawing. WBlock "C:\VBA for ACAD\Drawings\MyB lock.dwg", objSSet2
" Théng bdo vdi nguoi sir dung.
MsgBox """MyBlock"" wBlocked to file " & _
"MCAVBA for ACAD\Draﬁings\M}rBlnck.dwg"""
‘Xod doi tuong.
objSSet2.Erase
" Khong thiét Idp déi tuong,
0bjSSet2.Delete
Else
MsgBox """MyBlock"" not found in drawing."
End If
objSSet! Delete
End Sub
; Két thic chuong trinh.
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12.8. PHA VO BLOCK

Khi mét Block duogc chén vio trong ban v& khi d6 né s& 13 mot ddi twgng cha ACAD.

Do vay, dé lam viéc véi tirng d6i tugng trong Block phai sir dung 1énh Explode dé pha v
thanh nhiéu d6i tugng.

Cua phap:
ReturnVal = ObjSelected Explode
Trong do:
ObjSelected Cac doi tugng ciia ban vé dirge chon.
ReturnVal Bién kiéu Variant 13 mang cac d6i twong Block pha vé.

Doan ma chwong trinh duéi diy lua chon Block ¢é tén 13 “VBA _Block™ sau do pha
v& Block d6 thanh cac doi tugng.

; Tén file VBA_Explodelnserts.dvb.
Sub VBA Explodelnserts()
Dim objSSet As AcadSelectionSet
Dim objBlockRef As AcadBlockReference
Dim intDxfCode(0 To 1) As Integer
Dim varDxfValue(0 To 1) As Variant
Dim intCounter As Integer
" Tao mét sy lya chon méi.
Set objSSet = ThisDrawing.SelectionSets. Add("SS1 )
intDxfCode(0) =0
varDxfValue(0) = "INSERT"
ntDxfCode(1)=2
varDxfValue(1) = "VBA_Block”
* Nhan tdt ea cac trucng hop cua "VBA Block" trong ban vé.
objSSet Select acSelectionSetAll, , | intDxfCode, varDxfValue
' Pha vir doi turgng, néu déi reong t6n fai,
If objSSet.Count > 0 Then
For intCounter = 0 To objSSet.Count — |
' Pha vo.
objSSet.Item(intCounter).Explode
' Xoa.
ob;SSet.Item(intCounter).Delete
Next
Else
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MsgBox "No copies of ""VBA_Block"" found in this drawing.”
End If

' Thoi khong fira chon.
objSSet.Delete
End Sub
- Két thuc.

12.9. THUQC TINH CUA BLOCK

Thude tinh cia Block 14 cac dong text (chir hodc s4) di kém véi Block @& miéu ta
Block. Mét Block ¢6 thé ¢é nhiédu thudce tinh. Lénh AddAttribute diing dé tao céc thude
tinh cia Block.

Ca phap:

ObjAttribute = Space.AddAttribute(Height, Mode, Prompt, InsertionPoint, Tag,
Value)

Space | Khong gian v& hodc khng gian gidy.

ObjAttribute Cic déi tugng thude tinh,

Height Chiéu cao clia Text ¢é kiéu dit liéu Double.

Mode Cac phuong thic thude tinh bang 12.1.

Prompt Dong nhic khi chén Block c6 kiéu dir liéu String.
InsertionPoint Piém chén cia Block 13 bién mang gdm ba phan tir (x, v, 2).
Tag Tén bién thude tinh ¢6 kidu dir lidu String.

Value Gia tri miic djnh cho bién thude tinh ¢é kiéu dit liéu String.

Bang 12.1, Phuong thic thudc tinh

acAttributeModelnvisible | Thudc tinh khéng hién [én khi Block duge chén vao.

acAttributeModeConstant | Gia trj thudc tinh khong thay déi.

AcAttributeModeVerify Khi Block duge chon thi nhip cac gia tri thudce tinh vao
dong nhic.

acAttributeModePreset Khi Block duge chon, thude tinh 1a cac gia tri mac dinh.

C6 thé két hop cac thude tinh & bang 2.1, bang cach két hop ca hai gia tri.
acAttributeModelnvisible + acAttributeModeConstant,

+ Doan ma chuwong trinh duéi diy dinh nghia mét Block cua Valve trong ban vé& hién
hanh. Tén Block [a Valve, va thude tinh SIZE s& ¢6 gi4 tri khéng dbi dé chi dinh kich c&
~ua Valve.

; Tén file VBA CreateAttributes.dvb
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Sub VBA CreateAttributes()
"Khai bdo cdc doi tugng.

Dim objBlock As AcadBlock

Dim dbiBasePt(0 To 2) As Double
Dim dblStartPt(0 To 2) As Double
Dim dblEndPt(0 To 2) As Double
Dim objText As AcadText

Dim strTextValue As String

Dim dblTextlnsPt{0 To 2) As Double
Dim dblTextHeight As Double

Dim objAttribute As AcadAttribute
Dim dblAttHeight As Double

Dim intAttMode As Long

Dim strAttPrompt As String

Dim dblAttlnsPt(0 To 2) As Double
Dim strAttTag As String

Dim strAttValue As String

' Dink nghia diém co so.
dblBasePt{0} =0

dblBasePt(1) =0

dbiBasePt{(2) =0

* Tao mot Block "Valve".

Set objBlock = ThisDrawing.Blocks.Add(dbiBasePt, "Valve")
' Tao cac dudng cho Block.

' Dinh nghia duong thing dau tién.
dblStartPt(0) = -0.25

dblStartPt{(1) =-0.125

dblStartPt(2) = 0

dblEndPt{0) = 0.25
dblEndPt(1)=0.125

dblEndPt(2)=0

' Thé hién dwong thang dé trong Block
objBlock.AddLine dbiStartPt, dblEndPt
' Duong thang thir 2.

dblStartPt(0) = -0.25
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dblStartPt{1) = 0.125

dblStartPt(2) = 0

dblEndPt(0) = 0.25

dblEndPt(1) =-0.125

dblEndPt{(2) =0

' Thé hién duong thing d6 trong Block.
objBlock.AddLine dbiStartPt, dblEndPt
' Puong thing thir 3.

dblStartPt(0) = 0.25

dblStartPt(1) = -0.125

dbiStartPt(2) = 0

dblEndPH0) = 0.25

dblEndPt{1) = 0.125

dblEndPt(2) = 0

' Thé hién duong thing dé trong Block.
objBlock.AddLine dblStartPt, dblEndPt
' Duong thdng thir 4.

dblStartPt(0) = -0.25

dblStartPt(1) =-0.125

dbiStartPt(2) = 0

dblEndPt{(0) = -0.25

dblEndPt{1) = 0.125

dblEndPt(2) =0

' Thé hién duong théng d6 trong Block.
objBlock.AddLine dblStartPt, dblEndPt
"Chir.

' Chiéu cao chir.

dblTextHeight = 0.125

"Vi tri chén chir.

dblTextInsPt(0) = 0

dblTextInsPt(1) =-0.25
dblTextInsPt(2) =0

"BDinh nghia chir.

strTextValue = "VALVE"

Set objText = objBlock.AddText(strTextValue, dbiTextInsPt, dbITextHeight)
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objText.Alignment = acAlignmentMiddleCenter

objText. TextAlignmentPoint = dblTextInsPt

dblAttHeight = 0.125

intAttMode = acAttributeModeNormal

strAttPrompt = "Size"

dblAttInsPt(0) =0

dblAttInsPt(1) =-0.5

dblAttinsPt(2) =0

strAttTag = "SIZE"

strAttValue = "6"""

Set objAttribute = objBlock.AddAttribute(dblAttHeight, intAttMode, strAttPrompt,
dblAttinsPt, strAttTag, strAttValue)

objAttribute. Alignment = acAlignmentMiddleCenter

objAttribute. TextAlignmentPoint = dblAttInsPt

" thong bao vai nguoi sw dung

MsgBox "Valve Block (Valve) with attributes has been defined in the drawing."
End Sub

- Két thic.

Hién hop thoai tudug bao I€n man hinh, khadi tao Block

Valve va cic thuc tinh hinh 12.10 &12.11. N

—— —— R VAl \VE
Valve block (Valve) with attributes has been defined in the drawing. U
RN
Hinh 12.11.
Hinh 12.10.

12.10. CHEN KHOI VOI CAC THUQC TINH

Khi tao mgt Block v&i cac thudce tinh, vi vdy ma khi Block dugc chén vao ban vé thi
c4c thudc tinh ciing duge chén vao ban v&. Phuong thirc GetAttributes ding dé chén cac
gia trj thudc tinh cua Block.

Cu phap:
varAttributes = BlockRef.GetAttributes()
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Trﬂng do:

varAttribufes Mang chira cac thude tinh c6 kiéu dir liéu 13 Variant.
BlockRef Pbi tugng BlockRef,

Doan ma chuong trinh dudi ddy tao mdt Block 1a valve trong ban v& hién thot, Tén
cua Block 14 Valve va thudc tinh SIZE, chén Block tai diém c6 toa dd (0, 0, 0) va cip nhat
thude tinh SIZE 1én 87°.

; Tén file VBA _InsertAttributes.dvb.
Sub VBA_InsertAttributes()
Dim objBlock As AcadBlock
Dim dblBasePt(0 To 2) As Double
Dim dblStartPt(0 To 2) As Double
Dim dblEndPt(0 To 2) As Double
Dim objText As AcadText
Dim strTextValue As String
Dim dblTextinsPt{0 To 2} As Double
Dim dblTextHeight As Double
Dim objAttribute As AcadAttribute
Dim dblAttHeight As Double
Dim intAttMode As Long
Dim strAttPrompt As String
Dim dblAttinsPt{(0 To 2) As Double
Dim strAttTag As String
Dim strAttValue As String
Dim intCounter As Integer
Dim dbiBlkInsPt(0 To 2) As Double
Dim objBlockRef As AcadBlockReference
Dim varAttributes As Variant :
' Binh nghia diém co so.
dbiBasePt{(0) =0
dblBasePt(1)=0
dblBasePt{(2)=0
Set objBlock = ThisDrawing.Blocks.Add(dblBasePt, "Valve™)
* Tao cdc ducng thang.
' Duomg thing dau tién.
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dblStartPt(0) = -0.25

dblStartPt{1) = -0.125

dblStartPt(2) =0

dblEndPt(0) = 0.25

dblEndPt(1) = 0.125

dblEndPt(2) = 0

objBlock.AddLine dblStartPt, dblEndPt
' Puemg thing thir hai.

dbiStartPt(0) = -0.25

dblStartPt{1) = 0.125

dblStartPt(2) =0

dblEndPt(0) = 0.25

dblEndPt(1) = -0.125

dblEndPt(2) =0

objBlock.AddLine dblStartPt, dbIEndPt
' Pucmng thang thir ba.

dblStartPt(0) = 0.25

dblStartPt(1) = -0.125

dbiStartPt(2) =0

dblEndPt{(0) = 0.25

dblEndPt(1) = 0.125

dblEndPt{Z2} =0

objBlock.AddLine dblStartPt, dblEndPt
' duong thing thir tu.

dblStartPt(0) = -0.25

dbiStartPt{1) =-0.125

dbiStartPt(2) =0

dblEndPt{0) = -0.25
dblEndPt(1)}=0.125

dblEndPt(2) =0

objBlock.AddLine dblStartPt, dblEndPt
*Chir.

* Chiéu cao chir.

dblTextHeight = 0.125

* Vi tri chén chir
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dblTextInsPt(0) =0

dblTextInsPt(1) = -0.25

dbiTextInsPt(2) =0

strTextValue = "VALVE"

Set objText = objBlock.AddText(strTextValue, dblTextInsPt, dblTextHeight)
objText. Alignment = acAlignmentMiddleCenter
objText.TextAlignmentPoint = dblTextInsPt

dblAttHeight =0.125

intAttMode = acAttributeModeNormal

strAttPrompt = "Size"

dbiAttlnsPt(0) = 0

dblAttInsPt(1) =-0.5

dblAttlnsPt(2) = 0

strAttTag = "SIZE™

strAttValue = "6"""

Set objAttribute = objBlock.AddAttribute(dblAttHei ght, intAttMode, strAttPrompt,
dblAttlnsPt, strAttTag, strAttValue)

objAttribute. Alignment = acAlignmentMiddleCenter

objAttribute. TextAlignmentPoint = dblAttInsPt

‘Chen Block,

dblBlkInsPt{0) =0

dblBikInsPt(1) =0

dblBlkInsPt(2) =0

Set objBlockRef = ThisDrawing.ModelSpace.InsertBlock(dbiBlkinsPt, _
"Valve", 1, 1, 1, 0)

varAttributes = objBlockRef.GetAttributes

For intCounter = LBound(varAttributes) To UBnund(varAttnbutes}
If varAttributes(intCounter). TagString = "SIZE" Then
varAttributes(intCounter). TextString = "§"""

End If

Next

End Sub

; Két thae chuong trinh.
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+ Khi chay chuong trinh cho ta két qua nhur N

hinh 12.12. VAl
8.&'
Hinh 12.12.

12.11. HIEN THI CAC THUOC TiNH BLOCK

Pé hién thi cac thudc tinh ctia Block st dung phuong thirc GetAttributes. Ngoai ra
con ¢6 the xac dinh qua thudc tinh HasAttributes.

Thudc tinh HasAttributes cia dbi tirgng BlockRef cho phép xac dinh r& Block ¢é
cac thude tinh két hop v&i nhau. Thude tinh HasAttributes c¢6 kieu dit liéu Boolean tra vé

hai gia tri:
True: Néu Block ¢é thudc tinh.
False: Néu Block khéng ¢6 thude tinh.
Poan ma chuong trinh dirdi ddy tao mot Block Valve, sau do kiém tra xem Block dé
¢6 thude tinh tao bdi thude tinh HasAttributes. Néu phai thi tén cla thude tinh va gia tri
cta thudc tinh duoc hién thi trén hdp thoai.

. Tén file VBA GetAttributes.dvb.
Sub VBA_ GetAttributes()
Dim ob)SSet As AcadSelectinnSet
Dim objBlockRef As AcadBlockReference
Dim intDxfCode(0 To 1) As Integer
Dim varDxfValue(0 To 1) As Variant

Dim intCounter As Integer

Set objSSet = ThisDrawing.SelectionSets.Add("SS1")
intDxfCode(0) = 0

varDxfValue(0) = "INSERT"

intDxfCode(1) =2

varDxfValue(1) = "Valve"

objSSet.Select acSelectionSetAll, , , intDxfCode, varDxfValue
If objSSet.Count > 0 Then

Dim varAttributes As Variant

varAttributes = objSSet.Item(0).GetAttributes

If objSSet.Item(0).HasAttributes Then

Dim strAttributes As String

strAttributes = ""
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For intCounter = LBound(varAttributes) To UBound(varAttributes)
strAttributes = strAttributes & " Tag: " &
varAttributes(intCounter).TagString & vbCrLf & _
" Value: " & varAttributes(intCounter). TextString
Next
MsgBox "The attributes for the ""Valve"" Block are: " & .
vbCrLf & strAttributes
End If
Else
MsgBox """Valve"" not inserted in drawing."
End If
objSSet.Delete
End Sub
; Két thic.

Khi chay chuong trinh ta c¢é két qua nhu hinh 12.13.

AutoCAD

The attributes for the “Yalve" block are:
Tag: SIZE
Value: 8" Tag: SIZE

Vaboe 6 Tag: SIZE VALV
Value: 8" Tag: SIZE
Valye: 8" 8 M

Hinh 12.13. Hién thi thudc tinh cia Block.

12.12. NHAN CAC HANG SO THUOC TINH

Lénh GetConstantAttributes dé nhan céc hing s6 thudc tinh cia Block.

Cu phap:
varAttributes = BlockRef GetConstantAttributes()
Trong do:
varAttributes Chira cac thudc tinh ctia khéi cé kiéu dir liéu Variant
BlockRef D6i tuong BlockRef.

Poan ma chuong trinh dudi day dinh nghia mét Block valve trong ban vé hién hanh.
Tén Block c6 tén 1a Valve. Cac hing s6 thudc tinh s& dugc hién thi trong hgp thoai.
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; Tén file VBA_GetAllAttributes.dvb.
Sub VBA_GetAllAttributes()
‘ Khai bdo cdc déi tirong.
Dim objBlock As AcadBlock
Dim dbiBasePt(0 Te 2) As Double
Dim dblStartPt(0 To 2) As Double
Dim dblEndPt{(0 To 2) As Double
Dim objAttribute As AcadAttribute
Dim dblAttHeight As Double
Dim intAttMode As Long
Dim strAttPrompt As String
Dim dblAttInsPt{0 To 2) As Double
Dim strAttTag As String
Dim strAttValue As String
Dim intCounter As Integer
Dim dbiBlkInsPt(0 To 2} As Double
Dim objBlockRef As AcadBlockReference
Dim strAttributes As String
Dim varAttributes As Variant
' Dinh nghia diém co so cua Block
dblBasePt{(0) =0
dblBasePt{(1) =0
dblBasePt(2) =0
" Tao mot Block Valve.
Set objBlock = ThisDrawing.Blocks.Add(dbiBasePt, "Valve™)
" Tao cac dwrong !h&ng cua Valve.
' Puong thang dau tién.
dblStartPt(0) = -0.25
dblStartPt(1) = -0.125
dblStartPt(2) =0
dblEndPt(0) = 0.25
dblEndPt(1) = 0.125
dblEndPt{2) =0
objBlock.AddLine dbiStartPt, dblEndPt
* Duong thang thir hai.
dblStartPt(0) = -0.25
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dbiStartPt(1)=0.125

dblStartPt(2) =0

dblEndPt{0) = 0.25

dblEndPt(1) =-0.125

dblEndPt(2)=0

objBlock.AddLine dblStartPt, dblEndPt
' Duong thing thir ba.

dblStartPt{0) = 0.25

dbiStartPt(1) = -0.125

dblStartPt{2) = 0

dblEndPt{0) = 0.25

dblEndPt{1) = 0.125

dblEndPt{2) =0

objBlock.AddLine dblStartPt, dblEndPt
‘ Duong thang thir tie,

dblStartPt{0) = -0.25

dblStartPt{1) = -0.125

dblStartPt{2) =0

dblEndPt(0) = -0.25
dbiEadPt{1)=0.125

dblEndPt{2) =0

objBlock.AddLine dblStartPt, dblEndPt
* Tao cdc thuéc tinh cua khéi.

* Chiéu cao.

dblAttHeight = 0.125

" Phurong thirc thuéc tinh.

intAttMode = acAttributeModeConstant
strAttPrompt = "Valve type"

' Biém chén cua thuéc tinh.
dblAttInsPt(0) =0

dblAttInsPt(1) = -0.25

dblAttInsPt(2) =0

strAttTag ="TYPE"

"Mac dinh gia tri thugc tinh.
strAttValue = "VALVL"

' Tao cac thuoc tinh cho Block.
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Set objAttribute = objBlock. AddAttribute(dblAttHeight, intAttMode,
strAttPrompt, dblAttinsPt, strAttTag, strAttValue)
objAttribute. Alignment = acAlignmentMiddleCenter
objAttribute. TextAlignmentPoint = dblAttInsPt
"Binh nghia thudc tinh thur hai.

dblAttHeight = 0.125

intAttMode = acAttributeModelnvisible

* Nhdp dong nhdce khi chén Block véi thudc tinh.
strAttPrompt = "Manufacturer"”

‘ Diém chén thudc tinh.

dblAttlnsPt(0) = 0

dblAttInsPt(1) = -0.5

dblAttinsPt(2) = 0

strAttTag = "MFR"

' Mdc dinh gia tri thugc tinh.

strAttValue = "CRANE"

Set objAttribute = objBlock. Add Attribute(dblAttHeight, intAttMode, _
strAttPrompt, dblAttInsPt, strAttTag, strAttValue)
objAttribute. Alignment = acAlignmentMiddleCenter
objAttribute. TextAlignmentPoint = dblAttInsPt

* Tao thudc tinh thir ba cuia Block.

dblAttHeight = 0.125

intAttMode = acAftributeModeNormal

strAttPrompt = "Size”

dblAttinsPt(0) =0

dblAttInsPt{1) = -0.75

dblAttInsPt(2) = 0

strAttTag = "SIZE"

‘ Mdc dinh gia tri thudc tinh.

strAttValue = "6"""

Set objAttribute = objBlock.AddAttribute(dblAttHeight, intAttMode, _
strAttPrompt, dblAttInsPt, strAttTag, strAttValue)
objAttribute. Alignment = acAlignmentMiddleCenter
objAttribute. TextAlignmentPoint = dblAttInsPt

' Diém chén Block.

dbiBikInsPt(0) =0
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dbIBIkInsPt(1) = 0
dbIBlkInsPt(2) = 0

Set objBlockRef = ThisDrawing.ModelSpace.InsertBlock(dbIBIkInsPt,
"Valve", 1, 1, 1, 0)

varAttributes = objBlockRef.GetConstantAttributes

strAttributes = ""

For intCounter = LBound(varAttributes) To UBound(varAttributes)
:trAt{ributes = strAttributes & " Tag: " & _
varAttributes(intCounter).TagString & vbCrLf & _

" Value: " & varAttributes(intCounter).TextString & vbCrLf & vbCrLf
Next

"

" Hi¢n cac thugc tinh cua Block véi nguoi sir dung.

MsgBox "The constant attribute(s) for the Block ""Valve"" are: " &
vbCrLf & vbCrLf & strAttributes

varAttributes = objBlockRef.GetAttributes

strAttributes = ""

For intCounter = LBound(varAttributes) To UBound(varAttributes)
strAttributes = strAttributes & " Tag: " & _
varAttributes(intCounter).TagString & vbCrLf & _

" Value: " & varAttributes(intCounter).TextString & vbCrLf & vbCrLf
Next

MsgBox "The normal attributes for the Block ""Valve"" are: " & _
vbCrLf & vbCrLf & strAttributes

End Sub

- Két thic:

Hinh 12.14 minh hoa két qua ctia chuong trinh

! The normal attribates for the block "vabve™ are:
The constant sttribute(s) for the block “Valve™ are: Tag: MER N
) Value: CRANE
1&;3 TYPE Tag: SIZE
Value: VALVE value: & _ \/ lﬂi L \/ E
Tag:
l Tag: TYPE Valie: CRAYE
value: VALVE Tag: SIZE
Valus: 6°
6 M
oK 0K

Hinh 12.14. Két qua chuong trinh.
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12.13. THAM KHAO NGOAI

Ban v& tham khao ngoai diing dé quan sat cac ban vé khac nhau trén man hinh d& hoa
hién hanh va hi¢n I€n trén ban v& hién hanh, tuy nhién khong thém bot hay sia d6i duoc.
M4t trong cac dac diém quan trong cia ban v& tham khao ngoai la khdng hiéu chinh trong
ban v€ hién hanh. M3c du ban v& tham khao ngoai dugc dit tén (lop, kiéu dieomg, kiéu
Text...) va gin vao ban vé& hién hanh nhung ban vé dé duoe bio vé.

Ban v& tham khao ngoai ¢ nhiéu ing dung va dic biét hitu ich khi 1am viéc theo
nhom trén mang hodc theo mdt nhém nghién ciru.

12.13.1. Gan mdt ban vé vao mdt ban vé khsc
Lénh AttachExternalReference ding dé tham khao ban vé ngoai theo kiéu gﬁn mot
ban v€ vao mét ban vé khac.
Cu phap:
0ObjXRef = Space.AttachExternalReference (Path, Name, InsertPt, XScale, _
YScale, ZScale, Rotation, Overlay)

Trong do:

ObjXRef Déi tugng tham khao ban vé ngoai.

Space Khéng gian vé hoiac khong gian gidy.

Path Pudng dan dén tham khao ngoai ¢o kiéu dif liéu String.

Name Tén ciia tham khao ngoai c6 kiéu dir liéu String.

InsertPt La diém chén gdm ba phén tir (x, y, z) co kiéu dir liéu Double.

XSecale Hé so ty I€ theo truc X ¢é kiéu dit liéu Double.

YScale Hé sé ty € theo truc Y ¢é kiéu dit 1iéu Double.

ZScale Hé s ty I€ theo truc Z ¢é kiéu dir liéu Double.

Rotation Go6c quay (don vi: radian) ¢6 kiéu dif liéu Double.

Overlay Co kiéu dir liéu Boolean vdi 2 gia tri:
+ True : kiéu pha Ién. i
+ False: kiéu dan. ‘

Poan mad chuwong trinh sau gin ban vé “8th Floor Plan.dwg” trong thu muc
ACAD \Sample folder vao ban vé hién hanh.

; Tén file VBA_AttachXref.dvb.
Sub VBA AttachXref()
Dim dbllnsertPt(0 To 2) As Double
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Dim strXrefPath As String

' Dinh nghia tham khao ngodi dé chén vao.

strXrefPath = _

"C:AProgram Files\ACAD 2005\Sample\8th Floor Plan.dwg”

' Dinh nghia diém chen tai 0,0,0.

dblInsertPt{0) =0

dblInsertPt(1} =0

dbilnsertPt(2) =0

' Gan tham khao ban vé ngodi dén ban vé hién thoi

ThisDrawing ModelSpace. AttachExternalReference strXrefPath, B
"8th Floor Plan”, dbllnsertPt, 1, 1, 1, 0, False

" Thu nho man hinh.

ZoomExtents

' Thong bao vai ngueoi st dung.

MsgBox "8th Floor Plan.dwg attached to the current drawing at 0,0,0."

End Sub

- Két thic.

12.13.2. Cac lura chon
12.13.2.1. Detach
Khi khéng can tham khao ngoai cé thé loai bo né bing 1énh Detach.

Cua phap:
ObjXRef.Detach
Trong do:
ObjXRef Bi trong tham khao ngoai.

Doan ma chuong trinh dudi diy s& loai bo tham khao ban v& ngoiai “8th Floor Plan”

khéi ban vE hién hanh. |

; Tén file VBA DetachXref.dvb.

Sub VBA DetachXref()

' Bdo 16i néu file khong ton tai.

On Error GoTo NOTFOUND

" Loai bo viéc tham khao ban vé ngoai.
. ThisDrawing.Blocks. [tem("8th Floor Plan™).Detach

‘ Thong bao voi ngudi swr dung.
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MsgBox "8th Floor Plan.dwg was detached from the current drawing.”
Exit Sub

NOTFOUND:

MsgBox "8th Floor Plan.dwg was not attached to this drawing.”
End Sub

12.13.2.2. Reload

Lua chon Releoad dung dé cép nhit sy thay d6i clia ban v& tham khao ngoat va ban vé

hién hanhk ma khéng can thoat khoi ACAD hodc md& lai ban vé cia ban. Lua chon nay dung
cho mét nhém thiée ké cung mdt ban v& qua mang.

Lénh Reload dung dé lam diéu d6 va ¢6 ¢t phap nhu sau:

Cu phap:
ObjXRef.Reload
Trong do:
ObjXRef Doi twgng tham khao ngoai.

Poan ma chuong trinh dudi day sé Reload ban vé “8th Floor Plan” trong ban vé hién
hanh.

; Tén file VBA ReloadXref.dvb
Sub VBA _ReloadXref()
On Error GoTo NOTFOUND
' Reload tham khao ngodi.
ThisDrawing.Blocks.Item("8th Floor Plan").Reload
" Thong bdo véi ngudi sir dung.
MsgBox "8th Floor Plan.dwg was reloaded into the current drawing.”
Exit Sub
* Néu tham khao ngodi khéng 16n tai,
NOTFOUND:

MsgBox "8th Floor Plan.dwg was not attached to this drawing.”
End Sub

- Két thac.

1

12.13,2.3. Unioad

Lya chon Unload lam ting tdc d tinh toan trong ban vé&. Khi ita chon Unload thi ban
v€ tham khao ngoai sé khéng nhin thay trong ban v& hi€n hanh, tuy nhién céc thong tin vé
ban v& tham khao ngodi van tén tai. Do vay ma toc d6 md ban vé va thoi gian tai tao ban vé
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s&€ nhanh hon, ton it bd nhé hon. Trong trwdmg hop nay dé lam xuit hién ban vé tham khao
ngoai ta chi can déng 1énh Reload.

Lénh Unload dung dé bé ban vé& tham khao ngodi tir ban v& hién hanh.

Cua phap:
ObjXRef.Unload
Trong dé:
ObjXRef Dbi tugng ban v& tham khao ngoai can Unload.

Doan mi chuong trinh sau s& Unload ban v& tham khao ngoai “8™ Floor Plan™ tir
ban vé hién hanh.
; Tén file VBA UnloadXref.dvb.
Sub VBA UnloadXref()
On Error GoTo NOTFOUND
"Unload tham khao ban vé ngodi.
ThisDrawing.Blocks.Item{"8th Floor Plan").Unload
' Thong bdo voi nguoi sur dung.
MsgBox "8th Floor Plan.dwg was unloaded from the current drawing.”
Exit Sub
NOTFOUND:
MsgBox "8th Floor Plan.dwg was not attached to this drawing."
End Sub
; Két thuc,

12.13.2.4. Blind
Lua chon Blind nay cho phép chuyén ban v& tham khao ngoai thanh Block cia ban vé

hién hanh. |
Cu phap:
ObjXRef.Bind BindType
Trong do:
ObjXRef D6i tuong Block pha v cdn Blind.

Doan mi chuong trinh dudi diy s& chuyén d6i ban v& tham khao ngoai “8th Floor
Plan” thanh Block trong ban vé hién hanh.
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; Tén file VBA BindXref.dvb
Sub VBA BindXref()
On Error GoTo NOTFOUND
" Bind tham khao ban vé ngoai.
ThisDrawing.Blocks.Item{"8th Floor Plan").Bind False
* Thong bao véi nguoi su dung.
MsgBox "8th Floor Plan.dwg was bound to the current drawing ™
Exit Sub
NOTFOUND:
MsgBox "8th Floor Plan.dwg was not attached to the drawing.”
End Sub

- Két thuc.
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Chuong 13
THIET KE MO HINH BA CHIEU

Chuong nay trinh bay céac Iénh tao khéi rin va cic bé mit co ban trong khong gian ba
chiéu. Day la co s dé thiét ké cac chi tiét may & dang 3D.

13.1. TONG QUAN VE MO HINH 3D

Mb hinh hoa ba chi¢u 12 mét Iinh vuc phat trién nhanh chéng trong ACAD, né 1a mot
cugc cach mang trong viéc irng dung may tinh vao qua trinh thiét ké. Theo phuong phap vé
truyén thong, céc ban v& hai chiéu (2D) trinh bay vit thé trong mit phing 2D, didu nay ¢
mét 50 han ché 1a viéc doc cac ban vé 2D dé xdy dung lén cac chi tiét 3D c6 thé xay ra céc
sai sot néu ban vé khong rd rang. Nguoc lai, cic mé hinh 3D khong chi 1a vé mét doi tugng
ma la biéu dién hinh anh thyuc cia vit thé. Do d6 vit thé dugc thé hién that hon va 15 rang
hon céc ban vé& 2D. Hon nira ta c6 theé chuyén tir mé hinh 3D sang cac hinh chiéu 2D va tao
cac ban vé ché tao & dang 2D, ¢6 céc kiéu mé hinh nhw hinh 13.1.

No6i chung c6 ba loai mé hinh dugc ding dé biéu dién déi tuong vat ly trong cac hé
CAD/CAM d6 la: mé hinh khung ddy, mé hinh bé mit va mé hinh vt thé rin. Duéi day la
cac dang md hinh dugc biéu dién trong CAD .

D 20D 20D 3D 3D - 3D
lareral vl profile bk rotating  boxly wire-framme mowdel . surface  maded voluiw ekl
: . o '_':,:____,.M_ i il el il vy i
45 |
‘ﬁ! L ! "‘_'_'T
N '

i |
- -— = - - T

Hinh 13.1. Cac md hinh khac nhau trong CAD.

Viéc sir dung VB&VBA dé vé cac chi tiét 3D trong khong gian 3 chiéu twong déi don
gian. Néu trong ban vé& hai chiéu ta chi nhdp vao toa d§ X, Y thi trong ban vé ba chiéu ta
nhap thém gia tri toa d§ theo truc Z trong hé toa 460 WCS (hé toa do g&fr: mdc dinh trong ban
vé ACAD) hoac h¢ toa d§ UCS (hé roa do dwoc dinh nghia boi nguoi sir dung).
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/ (0,0, 0 '-:"i‘;jn

+X WCS icon

Hinh 13.2. H¢ toa d6 WCS.

Hudng truc Z vudng géc véi miat phang XY va A

tudn theo quy tic ban tay phai: ngén cdi 1a truc

X, ngén trd 1a truc Y va ngon giira la truc Z. 25, X
Chiéu quay dwong theo ngugc chiéu kim dong -

ho nhin tir dinh truc vé phia gi‘f\c toa do.
Hinh 13.3. Quy tic ban tay phai.

13.2. NHAP CAC GIA TRI TQA PO X, Y, Z TRONG HE TQA PQ BA CHIEU

Viéc nhdp cac gia tri toa d trong hé toa do ba chieu WCS ciing tuong ty nhu cich
nhap cac gia tri toa d§ trong hé¢ toa do hai chiéu WCS, ngoai cac gia tri toa do X, Y thi ta
nhap thém gia tri toa dg cho truc Z.

Dé tim hiéu ré diéu nay ta xét cdc vi du sau:

Poan ma chuong trinh sau day tao mét duong
polyline 2D véi ba dinh sau d6 sé tao mQt duong
polyline 3D vé&i ba dinh. Ma tran chira toa dg cac
dinh s&é dugc md rong thém dé chira gia trj toa do
truc Z khi tao dudng polyline 3D. Khi két thic thu
tuc sé thuc hién viéc truy tim ngugc lai gia tri toa

dg cac diém cua duong polyline va hién thj cac gia ,
tri toa d6 trong mot hdp hdi thoai nhu hinh 13.4. Hinh 13.4. Hp thoai hién thi toa do.

: Tén file VBA_Polyline_ 2D _3D.dvb:
Sub VBA _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
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points2D{0) = 1: points2D(1) = 1
points2D(2) = 1: points2D(3) =2
points2D(4) = 2: points2D(5) = 2

points3D(0) = 1: points3D(1) = 1: points3D(2) = 0

points3D(3) = I: points3D(4) = 2: points3D(5) = 0

points3D(6) = 2: points3D(7) = 2: points3D(8) = 0

Set pline2DObj = ThisDrawing. ModelSpace. _

AddLightWeightPolyline(points2D)
pline2DOb;j.Color = acRed

pline2DObj.Update

Set pline3DObj = ThisDrawing.ModelSpace. _ AddPolyline(points3D)

pline3DObj.Color = acBlue

pline3DObj . Update

Dim get2Dpts As Variant

Dim get3Dpts As Variant

get2Dpts = pline2DObj.Coordinates

get3Dpts = pline3DObj.Coordinates

MsgBox ("2D polyline (red): " & vbCrLf & _
getZDpts(0) & ", " & get2Dpts(1) & vbCrLf & _
get2Dpts(2) & ", " & get2Dpts(3) & vbCrLf &
getZDpts(4) & ", " & get2Dpts(5))

MsgBox ("3D polyline (blue): " & vbCrLf &
get3Dpts(0) & ", " & get3Dpts(1) & ", " &
get3Dpts(2) & vbCrLf &
get3Dpts(3) & ", " & get3Dpts(4) & ", " & _
get3Dpts(5) & vbCrLf &
ge3Dpts(6) & ", " & get3Dpts(7N & ", " & _
get3Dpts(8)) :

End Sub
- Két thic.

Trong thu tyuc trén c6 sir dung kiéu Variant cho cic bién get2Dpts va get3Dpts. Kiéu
Variant 1a mot kiéu dix lidu dic biét ¢ thé chira dit licu thude bat cir dang nao ngoai trir cic
dir liéu kiéu chudi c6 chiéu dai cé dinh va dir lidu ¢ kidu duoc dinh nghia béi ngudi siv
dung. Kiéu Variant c6 thé chia cac gia tri dic biét nhu la Empty, Error, Nothing v
NULL. Kiéu Variant duge sir dung dé truyén mang dir li€u vao/ra ACAD ActiveX, diéu
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ndy c6 nghia la cdc mang dir li¢u phai dugc dinh kidu 1a Variant thi méi ¢6 thé duroc chip
nhin va xir ly duge bing céc phuong thirc va thude tinh cia ACAD ActiveX.

Chu y: Trong ACAD, cdc madng dit ligu nhdp vao khi sir dung ngén ngiv VB & VBA
déu duoc te dong chuyén doi sang kiéu dir liéu Variant. ACAD ActiveX cung cc:fp mot
phuong thirc dé chuyén doi mét mang dir li¢u sang kiéu dir ligu Variant. Phiurong thirc nay
la CreateTypedArray.

_—__-_l____.__.__

13.3. PINH NGHIA MOT HE TQA P UCS

Ngudi sir dung c6 the dinh nghia mét hé toa d méi (UCS) dé thay dbi vi tri cha diém
goc (0, 0, 0), phuong cia mat phing XY va truc Z. Hé toa d6 UCS ¢6 thé dwoc dat & vi tri
bat ky trong khong gian 3D va tity vao diém nhin biéu tueng ciia chiing s& hién thi khac
nhau. S& hwong UCS trong mdt ban v& khong han ché, cé thé tao méi, luu va goi lai hé toa
do UCS da dugce dinh nghia. UCS gidip cho viéc thuc hién ban v& 3D dugc d& dang hon.
Tuy nhién cung mét itc chi cé mét trong hai hé toa dd8 WCS hodc UCS 13 hién hanh.

+ D¢ hién thi biéu tuong diém gbc va céc chidu ciia mot hé toa d6 UCS, ta c6 thé sir
dung thudc tinh UCSIconAtOrigin. Néu biéu tugng UCS dugc bit dé hién thi (xem thudc
tinh UCSIconOn) nhung bidu tugng khong hién thi tai diém gé-c toa 40 ma duoc hién thi
trong hé toa d6 WCS ta c6 thé sir dung bién hé théng UCSORG dé dinh nghia lai .

+ Dé tao mét hé toa ¢ UCS méi sir dung phuong thirc Add phwong thirc ndy yéu cau
nhdp vac bén gia tri: (tog dj cua diém gffc, toa do cua mét diém trén truc X, toa do cua mot
diém trén truc Y, tén cua hé toa do UCs).

UCS thir nhat UCS thi hai M6 hinh v&i 2 UCS
Hink 13.5. Hinh minh hoa hé toa do UCS.
+ Tét ca cac gia tri toa dd trong ACAD ActiveX déu dugc nhip trong hé toa d6 gbc
WCS. Do dé ta phai st dung phuong thuc GetUCSMatrix dé tra vé ma trian chuyén déi cua

mot hé toa d6 UCS sau d6 sir dung ma trin chuyén déi nay de tinh ra gia tri toa dé tuong
g ctia hé toa do géc WCS.
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+ Dé kich hoat mdt hé toa dd UCS sir dung thudc tinh ActiveUCS trong d6i twong
Document. Néu thay d6i mét UCS hi¢n hanh thi UCS nay cin phai dugc kich hoat lai dé
cdp nhat céic thay ddi bing cach goi lai thudc tinh ActiveUCS.

Dudi day la dean m3 chuong trinh sau dﬁy s€ tao mot UCS méi, kich hoat UCS nay
thanh UCS hi¢n hanh. Sau d6 thu tuc s& yéu cau ngudi sir dung chon mét diém bat ky trong
ban v& va tra vé toa d6 cua diém dé theo ca hai toa do WCS va UCS.

; Tén file VBA NewUCS.dvb.
Sub VBA NewUCS()
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
origin(0) = 4: origin{1) = 5: origin(2) = 3
xAxisPnt(0) = 5: xAxisPnt(1) = 5: xAxisPnt(2) = 3
yAxisPnt(0) = 4: yAxisPnt(1) = 6: yAxisPnt(2) = 3
Set ucsObj = ThisDrawing.UserCoordinateSystems. _

Add(origin, xAxisPnt, yAxisPnt, "New_UCS")
ThisDrawing.ActiveViewport. UCSIconAtOrigin = True
ThisDrawing. ActiveViewport. UCSIconOn = True
ThisDrawing. ActiveUCS = ucsOb;j
MsgBox "The current UCS is : " & ThisDrawing.ActiveUCS.Name _

& vbCrlLf & " Pick a point in the drawing.”

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: " & WCSPat(0) & ", *

& WCSPnt(1) & ", " & WCSPnt(2) & vbCrLf &

"The UCS coordinates are: " & UCSPnt(0) & ", " _

& UCSPnt(1) & ", " & UCSPnt(2)

End Sub
- Két thac.
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13.4. MO HINH KHUNG DAY (Wireframe model)

Con dugc goi edge-verfex (dinh canh) la phuong phiap don gian nhéat cia md hinh
hinh hoc va thudng dugce ding dé xac dinh cidc md hinh tinh toan cua chi tiet, dic biét trong
céc hé thong vé trg giGp biang may tinh.

M&é hinh khung diy khéng chira dyng théng tin vé bé mit cia chi tiét ciing khong
phan biét phia trong va phia ngoai cia bé mit. M6 hinh khung diy thuong khéng ré rang
d3c biét khi biéu dién chi tiét 3D va d8i lic ¢6 thé biéu

dién bing nhiéu kiéu khac nhau.

M$ hinh khung day 1a mdt ban phac thio cia d6i Dl/ j
tugng 3D. Mé hinh khung diy chi bao gdm cdc diém
trong khéng gian, cic dudng thing hodic duimg cong ndi
chang lai véi nhau. Khéng ¢6 cac mat trong md hinh
khung ddy. Toan bd cdc d6i twong cha mé hinh déu Hinh 13.6. M6 hinh khung day.
dugc nhin thay.

wireframe

Ta c6 thé tao cic md hinh khung ddy bing cich dit cic dbi tugng 2D trong khéng
gian ba chiéu. ACAD ciing cung cip mot sé déi twgng khung ddy 3D nhu 12 3D polyline.

Lénh Add3Dpoly ding dé tao cac da tuyén trong 3D bao gdm cac phin doan 14 cac
doan thing.

Cu phap:
Object = space.Add3Dpoly(PointsArray)

Trong dé:
Object | Dai tugng 3Dpolyline mai duge tao ra.
space | Khéng gian vé& hodc khong gian giay.
PointsArray | Céc diém cua da tuyén gdm ba phén t (x, v, z) ¢é kiéu dir liéu Double.

I Cha p: Dé dong mo dwong polyline sir dung thuge tinh closed, \

1

Doan ma chuong trinh sau tao m{t duong
3DPolyline trong khong gian vé nhu hinh 13.7. v/

i > X

Hinh 13.7. 3DPolyline
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: Ten file VBA_Add3DPoly.dvb.
Sub VBA_Add3DPoly()
‘Khai bdo cdc doi tong.
Dim polyObj As Acad3DPolyline
Dim points(0 To 8) As Double
"Dinh nghia cdc diém cua 3DPolyline
points{(Q) = 0: points{1) = 0: points(2) =0
points(3) = 10: points(4) = 10: points(5) =
points(6) = 30: points(7) = 20: points{8) = 30
" Tao duong 3DPolyline trong khong gian vé.
Set polyObj = ThisDrawing.MadelSpaee.Add3DPﬂiy(p0ints)
ZoomAll
End Sub
: Két thiic.

13.5. MO HINH BE MAT (Surface model)

Hinh 13.8. M6 hinh mjt cong.

M5 hinh bé mat phire tap hon mé hinh khung day nhung né ciing biéu dién dbi turgng
tot hon mé hinh khung diy. M6 hinh bé mit bao gom thém ca céac bé mit duge biéu dién
dudi dang luai. |

Cac mat lu6i chir nhat (luéi da gide) duge ding dé bidu dién bé mit cong cia déi
trgng. Mat do luéi duge xic dinh bi’mg ma tran gf‘:rm M va N 1a cic dinh (tiwong tir niue céce
hang va cgt). Khi str dung bé mit luréi thi khéng can chi tiét vé cac thude tinh vét ly cna doi
twgng nhu (thé tich, khoi luong, trong tdm) nhung van cé thé che cac mat khudt hay to Hnng
d6i twrgng.

Bé mat ludi ¢d thé 1a mit hd hodc kin. Néu mdt mit ludi hd thi phai xac dinh chidu
ho néu canh bat dau va canh két thic cia mat luéi khdng tring nhau.
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Do y€u cdu cua san xuat, yéu cau mau ma san pham v.v. ma phai st dung cac mat 3D

phire tap (vo xe hoi, mdy bay, tau thiy v.v.). Dé 1am duoc diéu do bing VB&VBA ta dang
[énh sau:

Lénh Add3Dmesh tao mat ludi da giac hfmg céach cho s dinh theo cac huéng M, N
va toa d6 mdi dinh. S6 dinh nam trong khoang tir 2-256 nhu hink 13 . minh hoa.

"
W

Hinft 13.9. Mat ludi tv do

Cu phap:
Object = space.Add3Dmesh(M N, PointsMairix)

Trong do:
Object Péi trong mit lwéi da gidc méi duge khai tao.
space Khéng gian vé hodc khong gian giay.
M S& dinh theo hudng M.
N S& dinh theo huéng N.
PointsMatrix S diém trong ma tran M. N ¢o kiéu dir liéu Double,

Duéi day la doan mi

chuong trinh sau s€ taoc mit
lurdi co kich thudce 1a 4x4 trong

khéng gian v€ nhu hinh 13.10.

Hinh 13.10. Tao ludi.

. Tén file VBA Add3DMesh.dvb.
Sub VBA_Add3DMesh()
Dim meshObj As AcadPolygonMesh
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Dim mSize, nSize, count As Integer
Dim points(Q To 47) As Double
' Dinh nghia céc diém cua ma tran.
points(0) = 0: points(1) = 0: points(2) = ¢
points{3) = 2: points(4) = 0: points{(5) = 1
points{(6) = 4: points(7) = 0: points(8) =0
points(9) = 6: points(10) = 0: points(11) = |
points(12) = 0: points(13) = 2: points(14) =0
points(15) = 2: points(16) = 2: points(17) = |
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
powmnts(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(41) = 1
points{42) = 4: points(43) = 6: points(44) = 0
points(45) = 6: points(46) = 6: points(47) = 0
mSize = 4: nSize = 4
" Tao mat 3Dmesh trong khdng gian vé.
Set meshObj = ThisDrawing.ModelSpace. Add3DMesh(mSize, nSize. points)
' Thay doi hirdng nhin.
Dim NewDirection{({ To 2) As Double
NewDurection(0) = -1: NewDirection(1) = -1: NewDirection(2) = |
ThisDrawing. ActiveViewport.Direction = NewDirection
ThisDrawing.ActiveViewport = ThisDrawing. ActiveViewport
ZoomAll
End Sub
- Két thic.

Chu y:
Mgt bé mat duge tao ra chin g ta sir dung thude tinh MClose va NClose dé dong mit
cong ludi nhu hinh 13.11.
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M: Déng
N: Dong

Hinh 13.11. Céac truong hgp cia méit (rng véi M va N khac nhau.

13.5.1. Thugc tinh MClose
Cu phap:
Object.MClose
Trong doé:

QObject Mit cong ludi.

MClose Thudc tinh MClose c6 kiéu Boolean véi hai gia tri nhu sau:
+ TRUE : Dong mit theo huéng M.
+ FALSE: M& mit theo huéng M.

Dudi day la doan
ma chuong trinh tao mat
luéi 4x4 trong Kkhong
gian vé va déng mit theo
huéng M.

Hinh 13.12. Hop thoai hién thi thong bao.

: Tén file VBA_ MClose.dvb.
Sub VBA MClose()

Dim mesh;{}bj As AcadPolygonMesh
Dim mSize, nSize, count As Integer
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Dim points(0 To 47) As Double
'Dinh nghia cdc diém cia ma tram,
points{(0) = 2: points(1) = 2: points(2) = 1
pomnts{3} = 2.5: points(4) = 2: points(5) = ()
points{(6) = 5: points(7) = 2: points(8) = 0
points(9) = 5.5: points(10) = 2: points(11) = 1
points(12) = 2: points(13) = 4: points(14) = 0.5
points(15) = 2.5: points(16) = 4: points(17) = 0
points(18) = 5: points(19) = 4: points(20) =0
points(21) = 5.5: points(22) = 4: points(23) = 0.5
points(24) = 2: points(25) = 6: points(26) = 0.5
points(27) = 2.5: points(28) = 6: points(29) =0
points(30) = 5: points(31) = 6; points(32) = 0
points(33) = 5.5: points(34) = 6: points(35) = 0.5
points(36) = 2: points(37) = 8: points(3 8)=1
points(39) = 2.5: points(40) = 8: points(41) = 0
points{(42) = 5: points(43) = §: points(44) = 0
points(45) = 5.5: points(46) = 8: points(47) = |
mSize = 4: nSize = 4
" Tao mat 3Dmesh trong khong gian vé.
Set meshObj = ThisDrawing ModelSpace. Add3DMesh(mSize, nSize, points)
' Thay doi huéng quan sdt.
Dim NewDirection(0 To 2) As Double
NewDirection(() = -1: NewDirection(1) = -1 NewDirection(2) = |
ThisDrawing. ActiveViewport.Direction = NewDirection
ThisDrawing. ActiveViewport = ThisDrawing. ActiveViewport
ZoomAll
' Dong mgt phang theo huwong M. i
MsgBox "The polymesh is " & lif{meshObj.MClose, "closed", "open") & " in
the ‘M’ direction.", , "MClose Examplé“
meshObj.MClose = True
ThisDrawing.Regen acActiveViewport
MsgBox "The polymesh is " & IIf(meshObj.MClose, "closed”, "open") & " in
the ‘M’ direction.”, , "MClose Example"
End Sub
: Két thic.
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13.5.2. Thugc tinh NClose

Ci phap:

Object.NClose

Trong do:

Object

Bé mit luéi.

NClose

Thuge tinh NClose c6 kiéu Boolean véi hai gia tri nhu sau:

+ TRUE : Déng mit theo huéng N.
+ FALSE: Md& mat theo huéng N.

ludi 4x4 trong khong gian vé va doéng
mét theo huéng N nhur hinh 13.13.
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Doan ma chuong trinh sau tao mit

Hinh 13.13. Hop thoai hién thj thong bao

; Tén file VBA_ NClose.dvb.
Sub VBA NClose()

Dim meshObj As AcadPolygonMesh

Dim mSize, nSize, count As Integer

Dim points(0 To 47) As Double

' Dinh nghia cdc diém cua ma tran.

points(0) = 2: points(1) = 2: points(2) = 1
points(3) = 2.5: points(4) = 2: points(5) = 0
points(6) = 5: points(7) = 2: points(8) = 0
points(9) = 5.5: points(10) = 2: points(11) = 1
points(12) = 2: points(13) = 4: points(14) = 0.5
points(15) = 2.5: points(16) = 4: points(17) = 0
points(18) = 5: points(19) = 4: points(20) = 0
points(21) = 5.5: points(22) = 4: points(23) = 0.5
points(24) = 2: points(25) = 6: points(26) = 0.5
points(27) = 2.5: points(28) = 6: points(29) = 0
points(30) = 5: points(31) = 6: points(32) =0
points(33) = 5.5: points(34) = 6: points(35) = 0.5
points(36) = 2: points(37) = 8: pnints(js) = ]

The polymesh s open nthe N grecton.

Lo
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points(39) = 2.5: points(40) = 8: points(41) =0
points(42) = 5: points(43) = 8: points(44) = 0
points(45) = 5.5: points(46) = 8: points(47) = 1
mSize = 4: nSize = 4
" T'ao mat 3Dmesh trong khong gian vé.
Set meshObj = ThisDrawing.ModelSpace.Add3DMesh(mSize, nSize, points)
' Thay doi hwiomg quan sat doi fwong.
Dim NewDirection(0 To 2) As Double
NewDirection(0) = -1: NewDirection(1) = -1: NewDirection(2) = |
ThisDrawing.ActiveViewport.Direction = NewDirection
ThisDrawing.ActiveViewport = ThisDrawing.ActiveViewport
ZoomAll
' Déng mdt phang theo huwdéng N.
MsgBox "The polymesh is " & IIf(meshObj.NClose, "closed", "open") & " in the
'N' direction.”", , "NClose Example"
meshObj.NClose = True
ThisDrawing.Regen acActiveViewport
MsgBox "The polymesh is " & IIf(meshObj.NClose, "closed", "open") & " in the
'N' direction.”, , "NClose Example"
End Sub '
- Két thic chuong trinh ta thu dugc cac két qua nhu hinh 13.14.

NClose Example

The DOlyTes™ § ODen N the T draction.

Lo J

a) M& mait theo huéng N

NClose Example

Tre a0 yasn § TOSAs ¢ e N frasian,

o

b) Pong mit theo hudéng N

Hinh 13.14. Két qua chay chuong trinh.



13.6. TAO LUGI NHIEU MAT DA GIAC

Sir dung I¢nh AddPolyfaceMesh dé tao ludi nhidu mat da giac, mai mat cé mot sé
cac dinh. Viéc tao lusi nhiéu mat da giac ciing trong ty nhu tao mot miat hrdi chir nhat, ta
phai xéc dinh toa d cho tat ca cac dinh, sau d6 xac dinh mat bing cach nhap vao chi sb
dinh cho cac dinh thuge mit dé. Sau khi tao lwsi nhidu mit da gidc ¢6 thé chi dinh cac canh
khdng thé nhin thdy, chon cac canh theo layer hodc t6 mau cho cac canh. Dé tao mot canh
khong thé nhin thay dugc, ta c6 thé nhip vao chi sé dinh thudc canh dé gia tri am.

Doan ma chuong trinh duéi diy s& tao mét déi
tuong ludi nhiéu mit da giac trong khong gian vé
3D. Huéng nhin cua khung quan sat hién hanh duge
diéu chinh dé mat ludi duge quan sat dé dang hon
nhu hink 13.15.

Hinh 13.185.

. Tén file VBA_CreatePolyfaceMesh.dvb.

Sub VBA_CreatePolyfaceMesh()
Dim vertex{0 To 17) As Double
vertex(0) = 4: vertex(1) = 7: vertex{2) =0
vertex(3) = 5: vertex(4) = 7: vertex(5) =0
vertex{6) = 6: vertex(7) = 7: vertex(8) =0
vertex(9) = 4: vertex(10) = 6: vertex(11)=0
vertex(12) = 5: vertex(13) = 6: vertex(14) =0
vertex(15) = 6: vertex(16) = 6: vertex(17) = |
Dim FaceList(0Q To 7) As Integer
FaceList(0) =1
FaceList{(1)=2
FaceList(2)= 5
FacelList(3)=4
FaceList{(4)=2
FacelList(5) =3
Facelist(6) =6
FaceList{(7)=5
Dim polyfaceMeshObj As AcadPalyfaceMesh
Set polyfaceMeshObj = ModelSpace. AddPolyfaceMesh _ (vertex, FaceList)
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Dim NewDirection{(0 To 2) As Double
NewDirection(0) = -1

NewDirection(t) = -1

NewDirection(2) = |
ThisDrawing.ActiveViewport.direction = NewDirection

ThisDrawing.ActiveViewport = ThisDrawing. ActiveViewport
ZoomAll

End Sub
- Két thiic.

13.7. MAT PHANG 3D

Lénh Add3DFace ding dé tao cac mjt 3D c6 bén hoic ba canh nhu hinh 13.16. Méi
mit dugc tao béi doi twrgng 3D 12 mdt ddi twong don.

Point4
Point1, Point4 —— Point3
Point] ——— Point3, Point2
Point2

Hinh 13.16. Cach tao mit phiing bing lénh 3DFace.

Cu phap:
Object= space. Add3DFace(Point!, Point2, Point3, Point4d)

Trong do:

Object Déi trong 3DFace mdi duge khoi tao.

space Khong gian vé hodic khong gian gidy.

Pointl Diém thir nhat ciia mat phing gdm ba phin tir (x, v, z) c¢é kiéu dir licu
Double.

Point2 Diém thir hai ctia mjt phing gdm ba phan tir (x, Y, Z) va co ki_éu'dfi' ligu
Double. |

Point3 Piém thir ba cila mat phing gbm ba phdn tir (x, vy, ) ¢6 kiéu dir lidu
Double.

Point4 | Diém thir tir clia mjt phing gdm ba phin tr (x, v, z) ¢6 kiéu dir liéu

r Double.
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Poan ma chuong trinh sau tao mot

mit phing 3DFace trong khdng gian v& nhu
hinh 13.17.

Hinh 13.17

; Tén file VBA_ Add3DFace.dvb.
Sub VBA_ Add3DFace()
Dim faceObj As Acad3DFace
Dim pointi{C 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
' Dinh nghia cdc diém cia mdt phing.
point1(0) = 0#: point1(1) = 0#: point]1(2) = 0#
point2(0) = 5#: point2{1) = 0#: point2(2) = 1#
point3(0) = 1#: point3(1) = 10#: point3(2) = 0#
point4(0) = S5#: point4(1) = 5#: pointd(2) = 1#
' Tao mdt phang 3D trong khéng gian vé.
Set faceObj = ThisDrawing. ModelSpace. Add3 DFace(point], point2, point3, point4)
ZoomAll
End Sub
; Két thic.

13.8. TAO MO HINH KHOI RAN (Solid model)

Mirc d6 cao nhét trong mé hinh hinh hoc 14 mé hinh 3D, md hinh vat thé ran (models
solid). N6 ciing giong nhur md hinh khung ddy hay mé hinh bé mit 1a cac dudng khuiat da
duge xo4. Tuy nhién sy khic nhau 13 & chd: md hinh khung day va m6 hinh bé mat chi dirng
lai & chd mb ta vat thé nhu 12 mdt m hinh toan hoc ma khéng thé hién dac tinh khoi luong
ciia ching. M6 hinh vit thé rin da khic phyc dugc thiéu sot nay. Tinh chat khoi lugng cua
mé hinh chi tiét rit quan trong dé dy doén céc tinh chit tuong tu nhir trong lugng, sy 6n
dinh, mé men quan tinh va thé tich... ciia san phim cudi cling chira chi tiét. Mot diém manh
nira Ia ta ¢ thé d& dang cit qua mé hinh vat rin t&i nhimg chi tiét phia trong.
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M3 hinh vt rian thudng duoc ghi lai trong may tinh dudi dang toan hoc nhu cac thé
tich vién bai bé mat. Két qua la nhér ching cé thé tinh todn dugc nhitng tinh chat khéi luong
ciia cac chi tiét thudng xuyén duge sir dung cho cac céng viéc phan tich ki thuit nhu phﬁn
tich trang thai vét ly bing phuong phap phén tr hitu han va nghién ciru déng hoc dé kiém
tra giao thoa. Vi du d6i v&i hinh try

Mo hinh khung day cua hinh try dugc djnh nghia trong may tinh nhur 1a hai dudng
tron ndi véi nhau bing hai doan thing trong khi d6 mé hinh vét thé rin cia hinh tru duoc
biéu dién nhur mét d6i twgng 3D chira thé tich.

Viée sir dung mé hinh vét thé rin c6 thé tao cic hinh khoi va lién két chiing thanh mét
vat thé phirc tap nhanh chéng hon nhiéu so véi md hinh khung day hay bé mat. Tuy nhién
mé hinh vat thé rin cin tdn nhiéu bd nhd, ching doi hoi qua trinh thao tac rong déi véi cau
tric dr lidu va lién két toan hoc phirc tap va chi thich hgp cho bé mit khéng qua phiic tap.

13.8.1. Khdi hinh chir nhét

Lénh AddBox duge sit dung dé tao khéi hinh lip phueng hay khéi hinh hp chir nhat.

Ca phap:
Object = space.AddBox(Origin, Length, Width, Height)
Trong do:
Object Déi tugng hinh hdp 1ap phuong hodc hinh hdp chir nhit.
Space |  Khong gian vé hodc khong gian giay.
Origin Tam cia hinh hop chit nhit gdm cé ba phan tir (x, y, z).
Length Chiéu dai hinh hdp ¢6 kiéu dir liéu 1a Double (phdi la kiéu s56).
Width Chiéu rong hinh hdp cé kiéu dir li¢u 1a Double (phdi I kiéu s6).
Height Chiéu cao hinh hdp c6 kiéu dir liéu 12 Double (phai la kiéu 56).

Poan ma chuong trinh duéi day

sé tao mot hinh hdp chir nhat trong / /‘/ |
khéng gian v& ¢ tam (5, 5, 0), cd kich R | 7 iﬂeighi
thuée Smm x 7mm x 10mm nhu hinh BoxCentergy : E

‘ -y
13.18. .

Vi A - T
. Width
{0,0,0)

Hink 13.18. Khéi hinh chir nhat.
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; Tén file VBA_ AddBox.dvb.
Sub VBA_AddBox()
‘ Khai bdo déi negng hink hdp boxObj co kiéu Acad3Dsolid frong VBA
Dim boxObj As Acad3Dsolid
‘Khai bdo cdc théng s6 dau vao
Dim length As Double, width As Double, height As Double
‘ Khai bao tam hinh hip.
Dim center(Q To 2} As Double
" Dinh nghia hinh hip chir nhdt.
center(0) = 5#: center(1) = 5#: center(2) = 0
length = 5#: width = 7: height = 10#
‘Khoi tao hinh hip chit nhdt trong khéng gian vé.
Set boxObj = ThisDrawing.ModelSpace.AddBox(center, length, width, height)
‘Thay doi huéng quan st (khung nhin)
Dim NewDirection(0 To 2) As Double
NewDirection(0} = -1: NewDirection(1) = -1: NewDirection(2) = 1
‘Gan hé tog d¢ hién hanh trong khéng gian vé.
ThisDrawing.ActiveViewport.direction = NewDirection
ThisDrawing.ActiveViewport = ThisDrawing.Active Viewport
End Sub |
; Két thic.

13.8.2. Khoi hinh nén
L¢nh AddCone sir dung dé tao cac khdi noén.
Cu phap:
Object = Space.AddCone(Center, BaseRadius, Height) *
Trong do:

Object Déi tugng hinh nén.

Space Khéng gian vé hoic khong gian gidy.

Center Tam cua hinh nén gdm ba phin tir (x, y, z) c6 kiéu dir liéu 13 Double.

BaseRadius | Ban kinh cua hinh nén co s& ¢ kiéu dit liéu 12 Double (kiéu sé).

Height Chiéu cao ciia hinh nén c6 dit liéu 1a Double (kiéu s6).
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Doan md chuong

P
trinh dudi ddy s& tao ra mot X2 f
] \
hinh nén trong khéng gian SN
vé vO1 tdm c6 toa do O(0, 0, E—Elght i AN
-] = _ 3 I ‘\‘.
0), chiéu cao H=50 mm; f,f . % ConeCenter
ban kinh r = 5 mm nhur hinh };’i_ .- IL
13.19. f/" - ;1 - Y
w5 3
(0,0,0) ;. - BaseRadius -~

- ——
- i —_—

Hinh 13.19. Khéi hinh nén.

; Tén file VBA_ AddCone.dvb.
Sub VBA AddCone()
‘Khai bdo doi tuwgng hinh nén c6 kiéu Acad3Dsolid trong VBA
Dim coneObj As Acad3Dsolid
‘Khai bdo cdc bién (bdn kinh, tém, chiéu cao ctia hinkh non).
Dim radius As Double
Dim center{0 To 2) As Double
Dim height As Double
Dinh nghia khoi non.
center(0) = 0#: center(1) = 0#: center(2) = 0#
radius = 5#
height = 204
‘ Khoi tao hinh nén trong khéng gian vé.
Set coneObj = ThisDrawing.ModelSpace. AddCone(center, radius, height)
‘Thay déi hémg quan sét.
Dim NewDirection{0 To 2) As Double
NewDirection(0) = -1: NewDirection(1} = -1: NewDirection(2) =1 °
‘Gan hé toa do hién hanh.
ThisDrawing.ActiveViewport.direction = NewDirection
ThisDrawing.ActiveViewport = ThisDrawing. Active Viewport
ZoomAll
End Sub

- Két thic.
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13.8.3. Khoi hinh ném
Dé tao ra khdi hinh ném ta st dung 1énh sau: AddWedge.
Cu phap:
Object = Space. AddWedge(Center, Length, Width, Height)
Trong dé :

Object Péi trong hinh ném.

Space Khong gian v& hodc khang gian gidy.

Center | Tam ctia hinh ném gdm ba phén tir ¢6 kiéu dit liéu 12 Double.
Length Chiéu dai ctia hinh ném theo phuong X cé kiéu dit liéu 12 Double

(phai la kiéu 50).

Width Chiéu réng ctia hinh ném theo phuong Y c6 kiéu dir lidu Double
| (phai la kiéu 56).

Height Chiéu cao cia hinh ném theo phirong Z ¢é kiéu dit liéu Double
(phai 1& kiéu 56).

Poan ma chuong trinh
dudi diy s€ tao mét hinh
ném ftrong khong gian vé e R et

v&i tim cb toa d6 O(5, S, 0), T . T .
.2 .3 ] B Facelenter e &

chicu cao H = 20 mm, chi¢u o g .

) A Height | B //,
rong W = 15 mm va chiéu . A

3T . * it :
dai L = 10 mm nhu hinh I, S " Length

e :'-.ﬁ:"'n...__“ .::r i

13.20. Width ~- ~T_"‘m/‘/’

Hink 13.20. Khéi hinh ném.
; Tén file VBA AddWedge.dvb.
Sub VBA_ AddWedge()
‘Khai bdo doi tiwong hinh ném cii kiéu Acad3Dsolid trong VBA.
Dim wedgeOb) As Acad3Dsolid
‘Khai bdo cdc bién (t1dm, chiéu dai, chiéu réng, chiéu cao cua hinh némj cé kiéu
dir lieu Double.
Dim center(0 To 2) As Double
Dim length As Double
Dim width As Double
Dim height As Double
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‘Cho truede cde théng sé (tam, chidu dai, chiéu réng, chiéu cao cia hinh nemj.
center(0) = 5#: center(1} = 5#: center(2) = 0#
length = 10#: width = 15#: height = 20#

'Khoi tao hinh ném trong khéng gian vé.

Set wedgeObj = ThisDrawing.ModelSpace. AddWedge(center, length, width,

height)
ZoomAll
End Sub

- Két thic.

13.8.4. Khéi hinh tru
Pé tao khdi dac hinh tru ta sir dung lénh AddCylinder .

Cu phap:

Object = Space.AddCylinder(Center, Radius, Height)

Trong dé:
Object Doi trgng hinh tru.
Space Khéng gian vé& hodc khdng gian gidy.
Center T4m hinh try gdm ¢ ba phin tir (x, v, z) c6 kiéu dit liéu Double.
Radius Bén kinh hinh try ¢6 kiéu dir liéu 1a Double (phdi la dang 56
Height Chiéu cao hinh try ¢6 kiéu dit liéu Double (phai la dang s6)

Doan mi chuong trinh duéi

day s€ tao ra mot hinh tru trong khong
gian v& ¢d tam: O(0, 0, 0), chiéu cao:
H = 20 mm va ban kinh: r = 5§ mm nhu

hinh 13.21.

; Tén file VBA_ AddCylinder.dvb.
Sub VBA AddCylinder()

‘Khai bao déi tuwgng hinh tru c6 kiéu Acad3Dsolid trong VBA.
Dim cylinderObj As Acad3Dsolid

‘Khai bdo cdc bién (bdn kink, tém, chiéu cao cia hinkh tru) 6 kiéu dir liéu Double.

; _.: 4 N
Rndlu_'a!__‘,_--*' {0,0,0)

Hink 13.21. Khoi tru.
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Dim radius As Double

Dim center{0 To 2) As Doubl e

Dim height As Double

Dinh nghia hinh tru (tdm, bdn kinh, chiéy cao).

center(0) = 0#: center(1) = 0#: center(2) = 0#

radius = 5#

Height = 204

‘Khaoi tao khoi tru trong khéng gian vé véi cdc théng sé cho trude.
Set cylinderObj = ThisDrawing ModelSpace.AddCylinder(center, radius, height)
ZoomAll

End Sub
: Két thuc.

13.8.5. Khéi ciu
Lénh AddSphere dung dé tao khéi ciu.
Ci phap:
Object = space.AddSphere ( Center, Radius )
Trong do:

Object Doi tugng khdi cau.

space Khoéng gian v& hoic khong gian gidy.

Center Tédm ciia hinh cau gdm c6 ba phin tir (x, y, z) cé kidu dit lidu 12 Double.

Radius Ban kinh cita hinh ciu c6 kidu dif lig¢u Double (phdi Ia kiéu s6).

Poan ma chuong trinh dudi
didy s& tao ra mot hinh cau trong
khong gian v€ ¢é tdm O(5, 5, 0) va
ban kinh r = S mm nhur hinh 13.22,

Hink 13.22. Khéi cau.
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; Tén file VBA_AddSphere.dvb.
Sub VBA_AddSphere()
‘Khai bdo doi tuwgng hink cdu c6 kiéu Acad3Dsolid trong VBA
Dim sphereObj As Acad3Dsolid
'‘Khai bdo cdc bién (ban kinh, tém ) c6 kiéu dir liéu Double.
Dim centerPoint(0 To 2) As Double
Dim radius As Double
‘Binh nghia khéi cau.
centerPoint(0) = 5#: centerPoint(1) = 5#: centerPoint(2) = 0#
radius = 5#
‘Khoi tao khoi hink cdu trong khong gian vé,
Set sphereObj = ThisDrawing.ModelSpace.AddSphere(centerPoint, radius)
‘Thay doi khung nhin cita ban vé dé quan sdt déi tugng
Dim NewDirection{Q To 2) As Double
NewDirection(0) = -1: NewDirection{1) = -1: NewDirection(2) = 1
‘Ban vé thé hién theo hudémg nhin méi,
ThisDrawing.ActiveViewport.direction = NewDirection

ThisDrawing. ActiveViewport = ThisDrawing. ActiveViewport
ZoomAll

End Sub
- Két thic.

13.8.6. Khéi xuyén
Lénh AddTorus diing dé tao khéi hinh xuyén.
Cu phap:

Object = space.AddTorus(Center, TorusRadius, TubeRadius)
Trong do:

Object | Dbi tugng hinh xuyén. :

space | Khong gian v€ hodic khdng gian gidy.

Center Tam cua hinh xuyén gt’:‘:m ¢6 ba phan tir (x, y, ) ¢6 kiéu dir liéu la
Double.

TorusRadius Khoang céach tir tim cua khdi xuyén dén tim cia vong trong c¢b kiéu
dir li¢u Double (phai la kiéu 56).

TubeRadius

Ban kinh ciia vong tron tiét dién xuyén cé kiéu dir lidu 13 Double
(phai I kidu sd).
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Doan ma chuong trinh dudi day s& tao mot hinh xuyén trong khéng gian v& véi tam
¢é toa dé O(5, 5, 0) va ban kinh tiét dién r =5 mm, ban kinh xuyén R = 15mm nhu hinh
13.23.

g
- e
———

—--.1_.‘.:-‘:

T o m

-
-+
-y

: 1

» TubeRadius

Hinh 13.23. Mb hinh khdi xuyén.

- Tén file VBA_AddTorus.dvb.
Sub VBA AddTorus()
‘Khai bdo doi twgng hinh xuyén cé kiéu Acad3Dsolid trong VBA.
Dim torusObj As Acad3Dsolid
‘Khai bdo céc bién ca cdc théng s6 dau vao.
Dim centerPoint{0 To 2) As Double
Dim torusRadius As Double
Dim tubeRadius As Double
‘Dinh nghia khéi xuén.
centerPoint(0) = 5: centerPoint(1) = 5: centerPoint(2) = 0
torusRadius = 15
tubeRadius =5
‘Khoi tqo khoi hinh xuyén trong khdng gian vé.
Set torusObj = ThisDrawing. ModelSpace.AddTorus(centerPoint, torusRadius,
tubeRadius}
ZoomAll
End Sub

- Két thic.
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13.8.7. Tao khdi rin theo phwong phap diun

Lénh AddExtrudedSolid ding d¢ tao khoi rin theo phuong phap dun theo phuong
vuong goc voi mat chira bién dang din.

Cua phap:

Object = space.AddExtrudedSolid(Profile, Height, TaperAngle)

Trong dé:
Object Déi twgng 3D duge tao thanh tir phuong phap kéo dai.
space Khong gian vé hoic khdng gian giay.
Profile Mién déi fuong.
Height Chiéu cao theo phuong Z ¢6 kiéu dir lidu 1a Double (kiéu s6).
TaperAngle Géc nghiéng (-90 dg dén 90 dg) cb kiu dix licu 1a Double, dom vi la

radians.

Doan ma chuong trinh dudi diy tao mét.

hinh khoi bing phuong phap dun theo phuong

Z, bién dang dugce tao bdi mdt cung tron va
mot doan thing nhu hinh 13.24.

Hinh 13.24. Kéo dai d6i tugng.

; Tén file VBA_AddExtrudedSolid.dvb.
Sub VBA_ AddExtrudedSolid({)

Dim curves(0 To 1) As AcadEntity
‘Tao mién co s¢ (tir cung tréon va dwong thang)
Dim centerPoint{0 To 2) As Double
Bim radius As Double
Dim startAngle As Double :
Dim endAngle As Double
‘ Bink nghia dbi tuwgng (tém, bdn kinh).
centerPoint(0) = 5#: centerPoint(1) = 3#: centerPoint(2) = 0#

radius = 2#

startAngle =0
endAngle =3.141592
Set curves(0) = ThisDrawing.ModelSpace.AddArc(centerPoint, radius, startAngle,

endAngle)
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Set curves(1) = ThisDrawing.ModelSpace. AddLine(curves(0).startPoint,
curves(0).endPoint)

‘Khoi tao mien bién dang trong mé hinh 2D.
Dim regionCbj As Variant
regionObj = ThisDrawing.ModelSpace.AddRegion(curves)
‘Khai bdo chiéu cao cdn kéo dai
Dim height As Double
Dim taperAngle As Double
height =3
taperAngle = 0
‘Tao hinh khoi.
Dim solidObj As Acad3Dsolid

Set solidObj = ThisDrawing.ModelSpace. AddExtrudedSolid(regionObj(0), height,
taperAngle)

* Thay d6i hudémg quan sat doi tepng.
Dim NewDirection(0 To 2) As Double
NewDirection(0) = -1: NewDirection(1) = -1: NewDirection{2) = 1
ThisDrawing.ActiveViewport.direction = NewDirection '
ThisDrawing.ActiveViewport = ThisDrawing.ActiveViewport
End Sub
; Két thiic.

13.8.8. Tao khoi rin dun theo dwing din
Lénh AddExtrudedSolidAlongPath ding dé din mot bién dang theo dudng dan cho

truoe.
Ci phap:
Object = space.AddExtrudedSolidAlongPath( Profile, Path) *
Trong doé:
Object Déi twong 3D méi duge khdi tao.
space Khéng gian v& hodc khéng gian giay.
Profile Mién bién dang can din.
Path Déi tugng dudng dan (dudng polyline, tron, ellisp, spline, cung tron).
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Poan ma chuong trinh sau s& din chi
tict ¢6 bién dang 14 mét nira dudng tron
theo dudng dan 12 mdt dudng spline nhu
hink 13.25.

Hinh 13.25

; Tén file VBA_AddExtrudedSolidAlongPath.dvb.
Sub VBA_AddExtrudedSolid AlongPath()
Dim curves(0 To 1) As AcadEntity
"Dinh nghia bién dang.
Dim centerPoint(0 To 2) As Double
Dim radius As Double
Dim startAngle As Double
Dim endAngle As Double
centerPoint(0) = 5#: centerPoint(1) = 3#: centerPoint(2) = 0#
radius = 24 |
startAngle = 0
endAngle = 3.141592

Set curves(0) = ThisDrawing.ModelSpace.AddArc(centerPoint, radius,
startAngle, endAngle)

Set curves(]) = ThisDrawing.MﬂdelSpace.AddLine(cuwes(ﬂ)_Starﬂ"’nint,
curves(0).EndPoint)

' Tao mién bién dang.

Dim regionObj As Variant

regionOb) = ThisDrawing.ModelSpace.AddRegion{(curves)
' Dinh nghia duomg dan 1g duong Spline.
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Dim splineObj As AcadSpline

Dim startTan(0 To 2) As Double

Dim endTan(0 To 2) As Double

Dim fitPoints(0 To 8) As Double

* Binh nghia dwong Spline.

startTan(0) = 10: startTan(1) = 10: startTan(2) = 10
endTan(0) = 10: endTan(1) = 10: endTan(2) = 10
fitPoints(0) = 0: fitPoints{1) = 10: fitPoints(2) = 10
fitPoints(0) = 10: fitPoints(1) = 10: fitPoints(2) = 10
fitPoints(0) = 15: fitPoints(1) = 10: fitPoints(2) = 10
Set splineObj = ThisDrawing.ModelSpace. AddSpline(fitPoints, startTan, endTan)
' Tao doi tuwgng mo hinh.

Dim solidObj As Acad3DSolid

Set solidOb) =
This[}rawing.hdndelSpace,AddExtrudedSnlidAlnngPath(reginnOhj(ﬂ}, splineOby)

ZoomAll
End Sub
: Két thic.

13.8.9. Tao khoi b;ing phwong phip quay mét bién dang quay quanh mdt truc

Lénh AddRevolvedSolid dung dé tao khéi 3D theo phuong phap quay mét bien dang
quay quanh mgt truc xdc dinh.

Cua phap:
Object = Space.AddRevolvedSolid(Profile, AxisPoint, AxisDir, Angle)

Trong doé:
Object Péi tugng 3D dugc tao thanh tir phuong phap quayt
Space Khong gian v& hoic khdng gian giay.
Profile Mién bién dang déi tugng.
AxisPoint La diém diu tién cna tryc xoay ¢6 kiéu dir liéu 12 Double.
AxisDir La vector phap cua tryc xoay co kiéu dir liéu ia Double.
Angle Bién gbc quay c6 kiéu dif liéu Double (don vi radians).
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Duéi day la doan ma
chrong trinh tao ra mét
khdi 3D theo phuong phap
quay quanh mdt truc vdi
mdt géc 360° nhu hinh
13.26.

Hinl 13.26. Tao khéi rin theo phwong phap
quay quanh mét truc 1 géc 360°.

; Tén file VBA_AddRevolvedSolid.dvb.
Sub VBA_AddRevolvedSolid()

Dim curves(0 To 1) As AcadEntity
‘ Khai bdo bién dang doi twong
Dim centerPoint(0 To 2) As Double
Dim radius As Double
Dim startAngle As Double
Dim endAngle As Double

‘Dinh nghia bién dang.

centerPoint(0) = 5#: centerPoint(1) = 3#: centerPoint(2) = 0#
radius = 24

startAngle =0

endAngle = 3.141592

Set curves(() = ThisDrawing.Mc:de:lSpace.AddArc(centerPuint, radius,
startAngle, endAngle)

Set curves(1) = ThisDrawing.MndelSpace.AddLine(curves({J).startPnint,
curves(0).endPoint)

‘Khoi tgo mién tir cung tron va duong thing.

Dim regionObj As Variant

regionCbj = ThisDrawing.ModelSpace. AddRegion(curves)
regionObj(0).Color = acCyan

ZoomAll

MsgBox “Revolve the region to create the solid.”, , “AddRevolvedSolid
Example”

‘Khai bdo truc quay.

Dim axisPt(¢ To 2) As Double

231



Dim axisDir(0 To 2) As Double

Dim angle As Double

axisPt{(0) = 7: axisPt{1) = 2.5; axisPt(2) =0

axisDir(0) = 11: axisDir(1) = 1: axisDir(2) = 3

angle = 6.28

‘Khoi tao 3D,

Dim solidOby As Acad3Dsolid

‘Khoi tao doi twong theo phirong phdp quay tron.

Set solidObj = ThisDrawing . ModelSpace. AddRevolvedSolid(regionObj(0),

axisPt, axisDir, angle)

solidObj.Color = acRed

ZoomAll

‘Thay déi hwdng quan sdt doi tuwgng.

Dim NewDirection{® To 2) As Double
NewDirection{0} = -1: NewDirection(1) = -1: NewDirection(2) = 1
ThisDrawing.ActiveViewport.direction = NewDirection
ThisDrawing.ActiveViewport = ThisDrawing.ActiveViewport
ZoomAll

‘Hién thi théng bdo da hoan thanh.
MsgBox “Solid created.”, , “AddRevolvedSolid Example”
End Sub

- Két thac.

13.9. CAC PHEP BIEN HINH TRONG KHONG GIAN 3D
13.9.1 Xoay cic doi twong 3D
Lénh Rotate3D dugc dung dé xoay céc déi tuong 3D (hinh 13.27).

Cu phap:
Object.Rotate3D (Pointi, Point2, RotationAngle) t
Trong d6: |
- Object Déi tugng duge phuong thire nay ap dung vao
Pointl Diém thir nhit cua dudng tryc gém ba phan tir (x, y, z) ¢6 kiéu dir
liéu Double.
Point2 Piém thit hai ctia dudng truc gdm ba phan tir (x, y, z) ¢6 kiéu dif
liéu Double.
RotationAngle Goéce xoay quanh truc duge chon (don vi radiants).

232



Axis point |
AXxis point 2

Doi tuong cin xoay Truc xoay Két qua

Hinh 13.27. Xoay d6i tugng 3D.

Doan ma@ chuong trinh duéi
day tao mét khédi solid chir nhéat sau
do xac dinh mét truc xoay va xoay
khdi solid quanh truc d6 mét géc 30°
nhu hinh 13.28.

Hinh 13.28

; Tén file VBA_Rotate 3Dbox.dvb.
Sub VBA_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
center(0) = 5: center(1) = 5: center(2) =0

length = 5
width =7
height = 10
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Set boxObj = ThisDrawing.ModelSpace. B
. AddBox(center, length, width, height)
Dim rotatePt1(0 To 2) As Double
Dim rotatePt2(0 To 2) As Double
Dim rotateAngle As Double
rotatePt1(0) = -3: rotatePt1(1) = 4: rotatePt1(2) =0
rotatePt2(0) = -3: rotatePt2(1) = -4: rotatePt2(2) =0
rotateAngle = 30
rotateAngle = rotateAngle * 3.141592 / 180#
boxObj.Rotate3D rotatePt], rotatePt2, rotateAngle
ZoomAll
End Sub
- Két thic.

13.9.2. Doi xirng ddi twong 3D

Lénh Mirror3D dé tao cac dbi tugng mai dbi Xung vai doi tuong san co duogc chon
qua mit phiang d6i ximg duge x4c dinh bdi 3 diém nhu hinh 13.29.

Cu phap:
RetVal = object.Mirror3D(Pointl, Point2, Point3)
- Trong doé:
Pointl Diém thir nhit cua mit phing ddi ximg gdém ba phan tir (x, y, z) ¢6 kiéu
dir li¢u Double.
Point2 Diém thir hai cia mit phing dbi xirng gom ba phan tir (x, y, Z) ¢o kiéu
dir liéu Double.
Point3 Diém thir ba ciia mit phiang doi xirng gom ba phan tir (X, y, z) c6 kiéu
dir liéu Double.
1
2
Do6i tugng duoc Xac dinh mit phﬁng K ét qua
ddi ximg dbi ximg

Hinh 13.29. Déi ximg céc dbi tugng 3D.
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Doan ma chuong trinh dudi
day s€ tao mot khéi solid chir nhit <
sau dé ddi xéng khéi solid qua mét <\‘- s
mit phing va t6 mau dé cho khdi
solid md&1 tao nhu hinh 13.30. b i
%

>

Hinh 13.30. Lay d6i xtng khéi hop chir nhit.

VARV,

; Tén file VBA MirrorABox3D.dvb.
Sub VBA MirrorABox31IX()
Dim boxQObj 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(1) = 5%: center{2) =0
length = 5#: width = 7: height = 10#
Set boxObj = ThisDrawing.ModelSpace. _
AddBox(center, length, width, height)
Dim mirrorPt1{( To 2) As Double
Dim mirrorPt2(0 To 2) As Double
Dim mirrorPt3{0 To 2} As Double
mirrorPt1(0) = 1.25: mirrorPt1(1) = &: mirrorPt1{2) =0
mirrorPt2(0) = 1.25: mirrorPt2(1) = 2: mirrorPt2(2} =0
mirrorPt3(0) = 1.25: mirrorPt3(1) = 2: mirrorPt3(2) = 2
Dim mirrorBoxCbj As Acad3DSohid ‘
Set mirrorBoxObj = boxObj.Mirror3D
{mirrorPt1l, mirrorPt2, mirrorPt3)
mirrorBoxObj.Color = acRed
ZoomAll
End Sub
- Két thic.
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13.10. CHINH SUA CAC KHOI1 3D

13.10.1. Cjng, trir, giao cac Solid

M$ hinh cic khoi solid phirc tap ¢6 thé duge tao i cac khdi solid don gian bing céch
sir dung cac phép dai s6 boole (cong, tru, giao) hinh 13.31 thyc hién phép giao giira hinh
hop va khdi try.

7 I

Khdi Solid truéc khi thyc hién phép giao  Két qua khi thuc hién phép giao

Hinh 13.31. Giao hai khdi Solid.

Poan ma chuong trinh sau diy s& tao mét khdi
solid chir nhit va mdt khdi solid try. Sau dé tim phin
giao nhau giira hai khéi solid va tao mot khéi solid moi
tu phin giao nhau d6. Pé cho viée quan sat dugce thuin
tién, khéi solid chir nhit dyoc t6 mau tring, khéi solid
try t5 mau luc lam va phin giac nhau duoc t6 mau dd v R
nhur hinh 13.32 minh hoa.

Hinh 13.32.

; Tén file VBA_FindInterferenceBetweenSolids.dvb.
~ Sub VBA_FindInterferenceBetweenSolids()
' Tao khéi dic hinh chir nhit.
Dim boxObj As Acad3DSolid
Dim length As Double
Dim width As Double
Dim height As Double
Dtm center{(0 To 2} As Double
center(0) = 5: center(1) = 5: center(2) =0

length =35
width =7
height = 10
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Set boxObj = ThisDrawing.ModelSpace. AddBox(center, length, width, height)
boxObj.Color = acWhite
' Dinh nghia khéi Solid tru.
Dim cylinderObj As Acad3DSolid
Dim cylinderRadius As Double
Dim cylinderHeight As Double
center(0) = 0: center{1) = 0: center(2) = {
cylinderRadius = 5
cylinderHeight = 20
Set cylinderObj = ThisDrawing.ModelSpace.AddCylinder _
 (center, cylinderRadius, cylinderHeight)
cylindgréhj.[iﬂlﬂr = acCyan
‘ Phan giao nhau giitu hai khéi Solid.
Dim solidOb} As Acad3DSolid
Set solidObj = boxObj.ChecklInterference{cylinderObj, True)
solidObj.Color = acRed
ZoomAll
End Sub
- Két thic.

13.10.2. Cit Solid thanh hai phéan
Lénh SliceSolid dung dé cit khdi Solid 1am hai phaa.
Cu phap:
Object]l = Object2 SliceSolid(Point!, Point2, Point3, Negative)
Trong do:

Objectl f Péi tugng Solid méi dugc tao ra. :

Object2 Déi tugng Solid gbc duge chia thanh hai Solid.
Pointl Diem dau tién duge chon gdm ba phan tir (x, v, z) kiéu dit liéu Double.
Point2 Diém thir 2 duge chon gém ba phin tir (x, v, z) kidu dir liéu Double.
Point3 Diém thir 3 dugc chon g:’:‘nm ba phﬁn tr{x, v, z) kiéu dir liu Double.

i Negative Cé kiéu Boolean v&i hai gia trj nhur sau:

; + TRUE: Lay phan Solid & phia dudi.

| + FALSE: LAy phan Solid phia trén.
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1llln
.i“.. 100
e

” ‘LL

Mat phfmg cit Mit phang cit ngang
ciia khéi Solid

Ba diém x4c dinh mit phing Mot nira mat phing  Hai nira sau khi cit
Hinh 13.33. Cit Solid thanh 2 phin.

Doan ma chuong trinh duéi diy
tao mét solid hinh chir nhat sau dé cit
solid thanh hai phian bing mét mat
phang xic dinh bai 3 diém cho trudc L
nhu hinh 13.34.

Hinh 13.34.

; Tén file VBA_SliceABox.dvb.
Sub VBA_SliceABox()
Dim boxObj As Acad3DSolid
Dim length As Double
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Dim width As Double
Dim height As Double
Dim center(0 To 2) As Double
center(0) = 5#: center(1) = 5#: center(2) =0
length = 5#: width = 7: height = 104
Set boxObj = ThisDrawing.ModelSpace.AddBox(center, length, width, height)
boxObj.Color = acWhite
Dim slicePt1(0 To 2) As Double
Dim slicePt2(0 To 2) As Double
Dim slicePt3(0 To 2) As Double
slicePt1(0) = 1.5: slicePt1(1) = 7.5: slicePt1(2) =0
slicePt2(0) = 1.5: slicePt2(1) = 7.5: slicePt2(2) = 10
slicePt3(0) = 8.5: slicePt3(1) = 2.5: slicePt3(2) = 10
Dim sliceObj As Acad3DSolid
Set sliceOb) = boxObj.SliceSolid(slicePt1, slicePt2, slicePt3, True)

“Ldy mau doi tugng.
sliceObj.Color = acRed
ZoomAll

End Sub

- Két thic.

13.11. PHAN TiCH KHOI RAN

Mdi mdt ddi tugng 3DSolid ¢ co téng khéi lugng ma ta cé the tinh toin duge. Ngoai
ra ta c6 thé xdc dinh dugce tim cua trong luqng,.t-ﬁng khoi lugng cia khéi riin, ban kinh tron
Xoay, quan tinh va ca mé men quan tinh,

Trong phan nay tac gia tdp trung vio phin tinh khéi lugng cia mot khéi rén.

Doan ma chuong trinh dudi diy hien thi dugce khdi lugng cia mot khéi rin duoc la
chon.

: Tén file mass.dvb.

Public Sub TessMassProperties
Dim objEnt As Acad3DSolid
Dim varPick As Variant
Dim strMassProperties As String
Dim varPropertics As Variant
Dim ntl As Integer
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On Errror Resume Next
With ThisDrawing. Utility
.GetEntity objEnt, varPick, vbCr & “Pick a solid:”
if Err Then
MsgBox “DO KHONG PHAI LA KHOI 3D*
End Sub -
End With
With objEnt
strMassProperties = "Volume: ”
strMassProperties = strMassProperties & vbCr & “ ” & Volume
strMassProperties = strMassProperties & vbCr & vbCr & _“Center of Gravity”
For Each varProperties In.Centrolid
strtMassProperties = strMassProperties & vbCr & & _ varProperties
Next
strMassProperties = strMassProperties & vbCr & vbCr & “Moment of Inertia:”
For Each varProperties In.MomentOf Inertia
strtMassProperties = strMassProperties & vbCr & “& _ varProperties
Next
End With
; Ket thiic.



Chwong 14
VE CAC BIEN DANG PHUC TAP TRONG CAD

Mic do ACAD di hé trg rat nhiéu 1énh cho qua trinh thiét ké. Tuy nhién trong thuc té
doi khi ngudi thiét ké gap phai nhirg bién dang phirc tap d6 la cic dudng bic cao, vi du
nhur bién dang bom Root la cac duong (EpiXycloit va HypoXycloit) hay bién dang banh
ring chot, ngudi thiét ké khong thé thuc hién dirge bing cac Iénh co ban co trong ACAD.
Do vdy ngudi thiet ke phai 1ap trinh dé v& céc chi tiét nhur vay. Hinh 14.1 duéi day 1 mot vi
du minh hoa vé lap trinh thiét ké bién dang canh bom Root.

[ ————— S

[ —————————

*+"Bom Root Yeson 1.0 E

; MODUL PHAN MEM TU PONG HOA THIET KE BOM ROOT

Tuychon M3phéng | Dactinh] Gisithisu]

Lua chon : o

Duug then tich beiad sing

S46:17 AM

d
Ngay: 01Jan02 T . ENE.. .. ¥

Hinh 14.1. Modul phan mém tu dong hoa thiét ké bom Root.

Chuong nay trinh bay cc vi du vé lap cac modul chuong trinh v& cac dudng bic cao
dé doc gia tham khao va tir d6 thiét ké cac ung dung khac cho riéng minh.

14.1. CO SO THIET KE CAC PUONG BAC CAO

Céac duong cong bac cao vé trong méi truong ACAD dugce thyc hién bédi cac dudng
Polyline, Spline sao cho dudng nay di qua cac cac diém duge tinh todn boi mét phuong
trinh béc cao cu the, dé dudng cong vé ra 1a mdt déi tugng va théa man 1a mot dudng cong
tron. Toa dd cac diém ma dudng cong di qua thuong la cic mang toa do x, y.

241



14.2. BIEN DANG DUONG XYCLOIT
Dudong Xycloit la dudng cong duge tao bdi quy tich ciia mot diém trén dudng tron
sinh, khi dudng tron nay lan khéng trugt trén mét dudng thing duge goi la dudng Xycloit.

14.2.1. Phuong trinh dang tham sb
a. Dirong Xycloit y

X =1{@—sing)
y=1r{l-coso

Trnng do: Hinh 14,2, DLIE]’]‘Ig X}’El{}it.

r - ban kinh dudmg tron sinh;
¢ - gé¢ quay dudng tron sinh.
b. BPuong Xycloit ddn dai va co ngiin
+ Pudng Xycloit co ngén (dudmg Torocoit)
La dudng cong tao boi quy tich cia mdt diém phia trong dudng sinh khi dudmg tron
nay lan khéng trugt trén dudng thing. |
Phurong trinh tham sb: 7

{x =r1(@ —asinQ) M

y=r(l-acosq)

¢ —
Hinh 14.3. Dudmg Xycloit co ngan.
Trong dé:
a - hé s6 co ngin. Trong trudng hop ndy a < 1.

+ Pudng Xycloit din dai

La dudng cong tao bdi quy tich cia mét diém cd dinh phia ngoai dudng sinh khi
dirdmg tron ndy 13n khéng trugt trén dudng thing.

Phuong trinh tham s6:

y
X =r(p—asing)
y=1(l—acoso) M
Trong d6: o == x

W=k congin. Trongtaong Hinh 14.4. Duimg Xycloit dan dai.

hopndya> 1.
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14.2.2. Thiét ké chwong trinh vé bién dang dwong Xycloit
+ B1: M0 trinh soan thao Visual Basic Editor.

+ B2: Trén moi trudng soan thao, chon Add Form va thém céc nat diéu khién nhu sau:

TR o TR

UserForm1

Hinh 14.5. Thiét ké giao dién.

+ B3: Thay doi cac thuge tinh ctia cac diéu khién theo bang dudi day:

UserForm| Labell

Name: VBA Xycloit Name: Tieude

Caption: Xycloit Caption: Ve bien dang duong Xycloit
Label 2 TexBox|

Name: vbabankinh Name: r

Caption: ban kinh Text: 0

CommandButton| CommandButton2

Name: DrawXycloit Name: Thoat.

Caption: Draw_Xycloit Caption: Exit.

-

Sau khi chinh sira xong giao dién ¢6 dang nhu sau:

e ———— T T A T e e T S bl . e 5 o

Cycloit
Ve ben dana uong Cyct 11
MM ;Lﬁmmm_::;:::'::::::'_::::::'.::
b po oae
e -~ [1iss:
FESt i el R P IR |

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

Hinh 14.6. Giao di¢n chuong trinh.
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+ B4: Kich dup chuét vao nat Exit va thém doan ma 1énh nhu sau:

Private Sub Thoat Click()
End
End Sub

+ BS5: Trén cira s6 soan thao chon ham DrawXycloit nhur hinh vé.

A Microsoft Visual Basic - D:\book VBA\cacvidu\Cycloit\VBA_ DrawCycloif.dvb
ES Fle Edt Vew Inset Format Debug Run Tooks Window Help

L3-S B » 1 a M MEFY @ e
s} [ e—— D e
S = | |brawCycloit -
OE O | -

8 ACADProject (D:\book\ |
. = 3 AutoCAD Obijects |

Hinh 14.8.

Sau d6 thém doan ma chuong trinh sau:
Private Sub DrawXycloit Click()
* Khai bao duong Xycloit ¢6 dang AcadLWPolyline trong VBA.
Dim Xycloit As AcadLWPolyline
* Khai bdo cdc théng so lién quan
Dim pi As Double, 1 As Integer
Dim p(0 To 719) As Double
Dim a As Double, bk As Double
bk = Val(r)
pi=3.14
Fori=0To 719
If (1 Mod 2) =0 Then
p(i)=r* (i *pi/ 180 - Sin(i * pi/ 18M)



Else

p(i) =r * (1 - Cos(i * pi/ 180))
End If
Next
" Tao dwong Xycloit trong khéng gian vé.
Set Xycloit = ThisDrawing.MudelSpace.AddLightWeightPuIyIine{p)
Xycloit.Color = acRed
‘ Hién thi doi twong trén man hinh.
Xycloit.Update
End Sub

+ B6: Trong cira $0 soan thao tir thanh c6ng cu vao Insert/ Procedure... Giao dién
hép thoai hién ra nhu sau:

. All Local variables as Statics

Hinh 14.9. Hp thoai AddProcedure.

+ B7: Trong Name TextBox nhdp tén Marco Main vao véi kiéu Sub va quyén truy

van la Public dé cé thé goi dugc & moi noi & trong chuong trinh. Thém doan ma chuong
trinh sau vao Modulel:

Public Sub main()
VBA Xycloit.Show
End Sub
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+ B8: Chay Macro tir hop thoai (hodc ding l1énh VBARUN tir command).

Macio name-

D \book VBANcacwvidu\Cyclot\WBA

I €

l "b;H’ﬂ*i{ﬂ#¥ T Em
VBA\cacyidu\Cyclot\VBA DiawCucloit dvbiModule] main Clage
Help
Step into
Ed
{ Delete
>  VBA Manager
Al active drawings and projects . Qptions.

Macros

Hinh 14.10. Macros.

+ B9: Chay chuong trinh click vao nat Run.

Draw_Cyclot | Exit

Hinh 14.11. Giao dién chuong trinh.




+ B10: Trong TextBox ban kinh ban nhip thong s ban kinh vao va click vao nat cong
cu Draw_Xycloit, két qua chuong trinh chay duoc nhu sau (bién chay trong khoang tr 0 - 27):

Hinh 14.12. Két qua chay chuong trinh.

14.3. BUONG EPIXYCLOIT
14.3.1. Co s& 1y thuyét

Khi dudng tron sinh C(O) ldn khdng trugt phia ngoai dudng tron tdm tich banh ring
C5(0,) thi qu¥ tich diém Bs cb dinh trén dudng trdn sinh C, 1a dudng EpiXycloit.

+ Phuong trinh dang tham sé:

po | i cos( 8 r){p -5in(R = r}cp (R+r)cosp| - -
X r T -7
X, | = sin(R:r)fp cns(R:r){.p (R+n)sino | |0

£ O 0 1 1

bPudng EpiXycloit

BPuodng tron tam tich
banh rﬁng Cz({}z)

Ol
it S
|
I
|
|

- 1 s r ekt - —

Puéng tréon sinh C(O))

Hinh 4.13. Dudng EpiXycloit.
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14.3.2. Thiét ké chwong trinh v& bién dang dwing EpiXycloit
Yéu cau: Thiét ké chuong trinh v& bién dang dudng EpiXycloit cé giao dién chuong
trinh nhu hinh 14.13. Véi hai thong s6 dau vao la R2 (ban kinh duong tron tam tich) va R1

(ban kinh duong tron sinh). Sau khi nhdp s6 liéu xong chay chuong trinh thu dugc két qua
trong MS nhu hinh 14.14.

Epicycloif
e bien dang duong Epicycloit

Rz | 100

R1 10

Draw_Epicycloit Exit

Hinh 14.14. Giao dién chuong trinh.

Hinh 14.15. Két qua chuong trinh.

Thuc hién:

Dé viét chuong trinh trén, ddc gia tham khao vao vi du ¢ phfm trén va thuc hién thém
cac budc nhur sau:

+ BI: Trong mdi truong soan thaio VBA ban thiét ké giao dién va thém cac diéu
khién nhur sau:
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Hinh 14.16. Thiét ké giao dién.

+ B2: Thém doan ma Iénh sau vio nit Draw_EpiXycloit:

Private Sub DrawEpiXycloit_Click()
* Khai bdo doi tuong dirong EpiXycloit.
Dim EpiXycloit As AcadLWPolyline
' Khai bdo cdc théng sé.
Dim pi As Double, i As Integer
Dim p(0 To 359) As Double
Dim bkR2 As Double, bkR1 As Double
" Nhap ban kinh dwong tron tam tich.

bkR2 = Val(R2)
bkR1 = Val(R1)
p1=3.14

Fori=0To 359
If (i Mod 2) =0 Then
p(i) = (bkR2 + bkR1) * Cos(i * pi / 180) - bkR1 * Cos(((bkR2 + bkR1) / bkR1) *

1 * pi/ 180)
Else '
p(i) = (bkR2 + bkR1) * Sin(i * pi / 180) - bkR1] * Sin(((bkR2 + bkR1) / bkR1) *
1 * pi/ 180)
End If
Next

' Tao duong EpiXycloit trong khéng gian vé.
Set Epicloit = ThisDrawing.ModeISpar:e.AddLi‘ghtWeightPu[yline(p)
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‘ Lam kin doi tugng.
Epicleit.Closed = True
Epicloit.Color = acRed
‘ Hién thj doi tugng.
Epicloit.Update
End Sub
+ Thém ma lénh vao nat Exit:
Private Sub Thoat_Click()

End
End Sub

+ B3: Luu va chay chuong trinh nhu cac bude & vi du trén.

14.4. PUONG HYPOXYCLOIT
14.4.1. Co s& 1y thuyét

La dudng cong dugce tao bdi quy tich mot diém ¢d dinh trén dudng tam tich sinh
C(O4R,) tron sinh khi dudng nay lan khong trugt phia trong dudng tdm tich banh rin
C{0O;R;) tron 13n.

+ Phuong trinh dang tham sé:

- - cus(—R+r)(p —sin(~R+r)(p (R+r)cosp| - -
X I r I
Xy |= sin(—R:r}m cns(~~R1_-£)(p (R+r)sino [ |0
L | 0 0 S

Tam tich banh rang

1

R1

Tam tich sinh

Hinh 4.17. Dudéng HypoXycloit.
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14.4.2. Thiét ké chwong trinh vé bién dang dwdng HypoXycloit

Yéu cau: Thiét ké chuong trinh v& dudmg HypoXycloit ¢6 giao dién chuong trinh nhu
hinh 14.17. Vi hai thong s6 dau vao la R2 (bdn kinh duong tron tam tich) va R (ban kinh
dwong tron sinh). Sau khi nhap so6 liéu xong chay chuong trinh thu duoc két qua trong mdi
truong khong gian vé nhu hinh 14.18.

|
Hinh 14.18. Giao dig¢n chuong trinh. Hinh 14.19. Két qua chuong trinh.

Thue hién:
Pé viét chuong trinh trén, cac ban tham khao vao vi du & phan trén va thyuc hién nhu sau:

+ BI: Trong mdi truong soan thao VBA ban thiét ké giao dién va thém céac diéu khién
nhur sau:

== = = =TT == i T

- Mu:rusuft 'ﬁsuat Hasn: [1 \lmuk ‘.‘thr..:tcwdu\.liypncytlthHlerrclml dvb [ﬂ lhnﬂh

& Fie ER Yew [nsert Format Debug Run Jools Window Help
& 3-8 | o IE Hﬁg‘ﬂ" @

g e T et N o

f =

O&8 O

- 8% ACADProject (D:\book_VBA\ca '§ -
= 1 AuoCAD Objects =t -
Mm '
- y Forms
B8 vBA_Hypocydoit
-\ Modues
ves Module!

T R T e L L

-
-
=
[
-
=
[
-|
==

[

Hinh 14.20. Thiét ké giao dién.
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+ B2:

- Thém doan mai énh sau vao nit Draw_HypoXycloit.
Private Sub DrawHypoXyecloit_Click()
Dim HypoXycloit As AcadLWPolyline
Bim pi As Double, i As Integer
Dim p(0 To 359) As Double
Dim bkR2 As Double, bkR1 As Double
bkR2 = Val(R2)
bkR1 = Val(R1)
pi=3.14
For1=0To 359
If (i Mod 2) =0 Then
p(i) = (bkR2 - bkR1) * Cos(i * pi/ 180) + bkR1 * Cos(((bkR2 - bkR 1)
/- BkRI}*i*pi/180)
Else
p(1) = (bkR2 - bkR1) * Sin(i * pi / 180) + bkR1 * Sin{{((bkR2 - bkR 1)
/-bkR1) * i * pi/ 180)
End If
Next
Set HypoXycloit = ThisDrawing.MﬂdeISpace.AddLightWeightPalyline{p}
HypoXycloit.Closed = True
HypoXycloit.Color = acRed
HypoXycloit.Update
End Sub

+ Thém mai 1énh vao nat Exit:

Private Sub Thoat_Click()
End '
Ens:f Sub

+ B3: Luu va chay chuong trinh nhy cdce buée & vi du trén.



Phu lue
BANG TRA CUU

Tén Y nghia Trang
3

3DFace Mat phﬁng ¢o ba canh hoidc bon canh 217

3DPolvline Mat phang 3D duoe tao tir cac dudng thiang gép 208 *
khic

3DSolid Khoi rdn v&i cdc mit ph:}ing tr do 220

A

AcCmColor Ki¢u mau trong ACAD 132

Arc Déi fwong cung tron 85

Application MOt truong hop (ng dung trong ACAD 8,

Attribute Dung dé thé hién cac thude tinh cia cac dbi 185
tuong trong CAD

ActuiveUCS Dt he toa do trong ban vé 207

ActiveViewport Bat ché dé kKhung nhin trong ban vé 71

AltTolerancePrecision B¢ chinh xac cda gia tri ghi kich thudc 163

Annotation (14 tr1 dung saij 171

AltUnitsFormat Binh dang don vi 162

ArrowheadType Céc kiéu miij tén khi ghi kich thude 148

AngleFormat Dinh dang don vi do goc (6, radians) 154

Add3Dface Tao mit phang 3D tir bén dinh 217

Add3Dmesh Tao mit ludi da giic 210

Add3Dpoly Tao cdc da tuyén trong 3D 208

AddArc Tao doi tugng cung tron * 85
(tim, bdn kinh, diém dau diém Euif:f} r

AddBox Tao khoi hinh 13p phirong, chit nhat 219

AddCircle Tao déi tugng dudng tron (zdm, ban kinh) 84

AddLine V& doan thing di qua hai diém (diém ddu.diém 74
cuéf}

AddLightweightPolyline Tao doi twong gdm nhiéu doan thang lién tiép di 76

qua cac diém
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Bang tra ciru (tiép theo)

Tén Y nghia Trang
AddMLine Tao ddi trgng gdm nhiéu doan thing lién tiép 78
song song va cich déu mot khoang x4c dinh
AddXLine Tao d6i twgng I dudng thing vo tin di qua hai 79
diém
AddRay Tao d6i tugng dudng thing bj han ché mét dau, 80
con dau kia 13 vé tan
AddSpline Tao mot dudng cong ty do 81
AddElhp Tao dudng Ellipse trong ban vé 87
AddPoint Tao cac diém trong ban vé 90
AddSolid V& d6i trong 1a da giac duge t6 2D 91
AddText Tao mdt dong chir trong ban vé g2
AddMText Tao nhiéu dong chit trong ban vé 93
AddCone Tao cac khoi nén 220
AddWedge Tao khéi hinh ném 222
AddCylinder Tao khéi hinh tru 223
AddSphere Tag khéi cau 224
AddTorus Tao khdi hinh xuyén 225
AddExtrudedSolid Tao khdi rin theo phuong phéap dun 227
AddExtrudedSolidAlongPath { Tao khdi rin diin theo dudng dan 228
AddRevolvedSolid Tao khéi rén bing phuong phap quay mét bién 230

dang quay quanh mjt tryc

AddDimAligned Ghi kich thudce thing 149
AddDimRotated Ght kich thudce ¢6 dudng kinh nghiéng véi 151
dudng chuan mot géc xac dinh bat ky
AddDim3PointAngular Ghi kich thudce goc : 153
AddDimDiametric Ghi kich thuée dudng kinh 155
AddDimRadial Ghi kich thuéc ban kinh 159
AddDimOrdinate Ghi toa 9 diém 160
AddTolerance Ghi dung sai kich thudc 164
AddLeader Danh s6 chi tiét va ghi chi din 171
AddHatch Khai tao mit cét 115
ArrayPolar Sao chép cac dbi tugng theo mang tron 100
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Bing tra ciru (tiép theo)

Tén Y nghia Trang
ArrayRectangular Sao chép cac doi twgng theo mang chif nhat 102
AttachExternalReference Tham khao ngoai 198
Add Khoi tao mot ban vé 61
ActivelLayer Tao mét 1op mai 126

B .
Block Dinh nghia, kh&i tao va st dung Block 173
Blocks collection Lién két cac khdi Blocks trong ban vé 173
Blockef Nhan céic hing so thudce tinh 193
Blue Mau 131
Blind Chuyén ban v& tham khio ngoai thanh Block 201
cua ban v& hién hanh
C
Circle Buong tron (tdm, bdn kink) 84
Color Lam viéc v&i kidu mau trong ACAD 131
ColorName Tén kiéu mau 131
Copy Sao chép cac dbi tugng 95
D
Delete X6a cac dbi tuo‘ﬁg 107
Detach Khi khéng tham khdo ngoai 199
DimAligned Dudng kich thudce thing 149
DimRotated Dudng kich thuéde nghiéng véi dudng chuan 15{
mdt géc xac djnh
Dim3PointAngular Kich thudc goc qua ba diém 153
DimDiametric Kich thudée duong kinh , 155
DimRadial Kich thuoc ban kinh (cung tron, géc luon, 159
duwong tron).
DimOrdinate Toa d diém trong khéng gian vé 160
E
Explode Pha v& Block 184
| Ellipse Dudng Ellipse 87
i EndAngle Géc két thic ctia cung tron 85
l ExtensionLineColor b at mau cho dudng gidng kich thude 162
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Béng tra ciru (tiép theo)

Tén Y nghia
F
Freeze Dong va lam tan bing 16p trén khung nhin 130
G
GetAttributes Chén cac thudce tinh Block 188
GetConstantAttributes Nhan cac hﬁng 6 thude tinh 193
Green Mau xanh da trdi 131
H
HasAttributes Kiém tra céc thudc tinh cita Block 192
Hatch Mit cit 115
HatchStyle Kiéu mit cit 123
I
InsertBlock Cheén Block 180
IsoPenWidth Chiéu rong but v& 120
J
K
L
LayerOn An hién I6p 129
Layer Lam viéc voi lop trong ACAD 129
Lock Khod, ma khoa cho 16p 130
Linetype Kiéu dudong trong acad.lin 135
LineWeight D6 rong cua duong 137
Line Dudng thing di qua hai diém 74
Leader DPudng chi din 171
LightweightPolyline Dudng gom nhidu doan thiang lién tiép nbi v@1 nhau 76
M
Mirror D6i xlng céc dbi tirgng qua mdt truc d6i xirng cho 99
truéc
Move Di chuyén cic d6i tugng 104
Mclose bong, m& mat theo hudng M 212
ModelSpace Khong gian vé 74
Mline Cac duong thing song song vdi nhau 78
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Bing tra ciru (tiép theo)

Tén Y nghia
N
~Nelose Bong, md mat theo hugng N 214
Name Tén cac ddi tuong trong ban vé 95
0O
Open Mo mét ban vé 61
Offset Sao chép cac doi tugng theo khoang cich xéc 97
dinh cho trudc
P
PatternAngle Tao do nghiéng cua cic dudng cit so vai mau 123
chon
PatternSpace Dat khoang cach giira cdc duong gach mat cit j 125
PatternType Céc kiéu mit cit 116
PatternName Tén ciia mit cit 116
Point Déi twgng diém 90
PaperSpace Khéng gian gidy | 74
PolyLine Pudng gom nhiéu doan thing ndi v&i nhau 76
PrimaryUnitsPrecision D$ chinh xac cia kich thudce 163
Q B
R
Rotate Quay cic ddi tugng 105
Reload Cép nhat sy thay ddi ciia ban v& tham khao ngoai | 200
va ban vé hién hanh I
Red Mau doé 131
Ray Pudng thing bj than mot dau 81
S B
Save Ghi mdt ban v 61
SaveAs Ghi mot ban vé 61
ScaleEntity Phéng to, thu nhé cac dbi tugng theo | ty i€ 1 107
SliceSolid Cit khdi ran thanh hai phin 237
Spline BPudng cong tu do {  8i
StartAngle Géc ban diu ciia cung tron 86
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Bang tra citu (tiép theo)

Tén Y nghia Trang
T
TransformBy Bién doi cac d6i tuong 109
TextHeight Chieu cao chir, s6 trong ACAD 169
ToleranceDisplay Ghi dung sai kich thuée 170
Tolerancelustification Vi tri gid trj dung sai cha kich thudce 170
ToleranceLowerLimit Sal léch dudi dung sai kich thude 171
ToleranceUpperLimit Sai l€ch trén dung sai kich thuée 171
TextColor Mau céc kiéu chir trong ACAD 167
TextGrap Khoang cach giita gia tri kich thuée va dudng 168
kich thudce
TextInside Gia tr} kKich thudc & bén trong dudng gidng 169
U |
Unsaved Thue hién viéc khdng ghi ban vé | 61
Uanload Loai bo ban vé tham khdo ngodi tir ban vé hién 200
hanh. |
UCS H¢ truc toa d§ duge xac dinh bdi nguéi sir dung 206
Update Khai phuc lai cc chi tiét trong ban vé 76
(object. Update)
A4
VBAIDE M trinh soan thao VBA 32
VBALOAD Nap file vao trong méi truémg ACAD 28
VBARUN Chay Macro 30
VBAMAN Hién thi hdp thoai VBA Manager 1 32
Viewport D4i tirgng khung nhin (khung nhin tink, khung. | 69
nhin dong)
W
WindowState Trang thai cira so 62
WBlock Ghi Block 1én dia 182
WCS Hé toa d6 gbc 203
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Béng tra ciru (tiép theo)

Tén Y nghia Trang
X
XLine Dudng thing v6 tan di qua hai diém 79
Y
Z
Zoom QQuan sat ban vé 65
ZoomAll Quan sat toan bd ban vé 68
ZoomExtent Phdng to, thu nhé ban v& khi quan sét 68
ZoomCenter Zoom vé tim man hinh d3 hoa 67
ZoomScaled Xac dinh ty 1¢ dé quan st ban vé 66
ZoomWindow Phéng to, thu nhd phan lya chon trén man hinh 65
dé hoa |
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