AutoLISP

NGON NGU LAP TRINH
AutoLISP trong AutoCAD

1. Khai niém chung

= Biéu thitc AutoLISP
(setq a 10.0 b “hello!”)
(setq c (+ 100 a))
= Thuc hién biéu thirc
= GB tryc tiép biéu thirc AutoLISP vao dong Iénh Command

= Luu cac biéu thirc thanh file, vi du test1.lsp, sau d6 goi file d&
thuc hién cac biéu thifc trong file dé béng cach gb (load
tesl.lsp) trén dong Iénh Command

= Thong qua VisualLISP IDE - g3 VLIDE hodc VLISP trén dong
|énh Command hodc qua thuc don Tools/AutoLISP/VLisp Editor

2. Cac thanh phan cg ban

= Danh séach va biéu thirc

= Cac I§i chd thich

= Bién, hing va céac kiéu dif liéu
» C4u tric chugng trinh AutoLISP
= Céac ham cd sd trong AutoLISP

Mé dau

= AutoLISP I3 ngén ngir st dung @€ Iap trinh tu déng tao
|ap cac ddi tugng trong ban vé AutoCAD.
= Céc d6i tugng nay cb thé dugc tao ra qua 2 cach:
= S dung ham (Command LEnhCAD Thongsa...)
= Truy cép truc ti€p CSDL clia AutoCAD
= Cac ndi dung can nam trudc:
= S dung AutoCAD ¢ ban
= CO kién thiic co ban vé 1ap trinh
= C6 hiéu biét it nhat 1 ngdn ngll 13p trinh

Khai niém chung (2)

= VisualLISP

= Khdi déng: gd VLIDE hodc VLISP trén dong lénh Command
hodc qua thuc daon Tools/AutoLISP/VLisp Editor

= Quan ly d& an: trong thuc don Project

= Quan ly file: trong thuc don File

= Tai va chay chuong trinh AutoLISP: Tools/LoadTextInEditor

= Cactinh ndng khac:
= Tim ki€m va thay th&: Search/Find hodc Search/Replace
= M3 mau
= Dinh dang m& ngudn: Tools/EnvironmentOptions/VLFormatOptions
= DA 18i: Tools/CheckTextInEditor

2.1. Danh sach va biéu thic

= AutoLISP dugc xay dung trén co s& cac danh sach

« Danh sach (list) gom mét hodc nhidu phan t hodc réng dugc
dat trong 1 cdp ngodc dan. Cac phan tr trong danh sach cach
nhau bdi it nhat 1 ddu tréng.
Cac ddi tugng (entity) trong AutoCAD ciing dugc quan ly nhu
cac danh séch

Danh sach dot-pair gém 2 phan tt, lién két véi nhau bang dau

cham (dot)

= Biéu thirc (cAu Iénh) cling dugc bao trong cdp ddu ngodic
dan giéng nhu danh sach, nhung phan tir dau cla biéu thirc
phai 1a 1 ham.
= Trong bidu thirc cé thé cd céc biéu thirc con, vi du:

(setq vall (- (+ 105 2.0))



2.2. Céc Igi chu thich 2.3. Bién va hang

= DAu ; d& ghi chd thich trén 1 dong = Tén bién khdng phan biét chil hoa, thudng. M6t tén bién cd thé
= (setqa 10) ; gan gid tri 10 cho bién a (chil thich) dugc gan dit liéu cc ki€u khac nhau. Kiéu dit liéu cta bién I8y
. Ch thich doan (inline) dugc diit trong cip ;" va “|;" theo dir liéu dugc gan, khong can khai bao tru‘dc.v
« (setq ;/ gén gid ti cho biéh J-a 10) = Ham (setq tenbien giatri tenbien giatri...) dung d€ gan gia tri cho
» ;[ D&y la mgt doan chu thich daj, trén mgt hodc nhiéu dong, bien. _ L > )
thuong dung dé gidi thich céng dung cla doan chuong trinh. = (setqa 10 b “Hi" B1 (+ 5.0 2)) ,; gdn gid & 10 cho bién a, "Hi” cho

Doan chubing trinh sau thé hién mét ham & dinh nghia, ding bién b, 7.0 cho bién B1

dé doi dg ra radian |; = Trong ham AutoLISP st dung 2 loai bién: bién tham s3 can
(defun do2rad (do / ppi) , khai bdo ham truyén qua ham va bién cyc bd.
(setq ppi 3.14159) = Bién tham sG can khai bao ngay dau ham, cac bién cuc bd khai bao

(* do (/ ppi 180.0)) ; gid tri tré v& ctia ham sau ddu gach chéo /" Vi du:

) 7 két thic ham (defun do2rad (do / ppi) , do /a bién can truyén DL,

poi la bién cuc bg

Bién va hang (2) 2.4. Céc kiéu dir liéu

« Céc bién cuc bd néu khdng dugc khai bao ¢d thé 1am thay ddi Céc ki€u thong dung: Integer, Real, String nhu cac ngdn ngif

gid tri cac bidn ngodi ham (tic I3 chiing dugc coi nhu cac bién 1ap trinh khéc.
toan cuc) = Kiéu Integer cho phép gan s nguyén 32bit, nhung ham nhap
= AutoLISP diing mét s6 ky hiéu danh riéng cho héng, cin tranh liu tir ban phim GetInt lai chi chép nhan s8 nguyén 16bit.
dét tén bién trling véi céc hdng s8 nay. = Cling cAn luu y kiéu k&t qua trad v khi st dung cac ham cd s6.
= Cac héng sb: (setq n(/ 10 4)) ; gdn n gid tri phép chia nguyén 10:4 => n = 2
= PL — hang s6 pi = 3.14159 (setq r (/ 10 4.0)) ; gan r gid tri pheép chia 10:4 =>n = 2.5
= NIL - héng s8 logic false (setq max 2147483647) ; gan max gid tri nguyén Ion nhat (32b)
« T - héng s8 logic true (non-NIL) (setq max 2147483648) ; max co gid tri 2.14748e+009 (55 thut)
« PAUSE - sl dung vdi ham (Command) nhim tam dimng chugng (setq max (+ 2147483647 3)) ; max nhan gid tri (- 2147483647)
trinh, chdng han dé ngudi ding nhép dif liéu. sal do vugt qud gidi han 32 b

Céc kiéu di liéu (2) Céc kiéu di liéu (3)

= Kiu danh séch LIST = KiBu EName va PickSet (SelectionSet)
» Danh sach list I3 kiéu dif liéu dic thi trong AutoLISP. Cac phan tur « Hai kidu dif li8u déc tht d& quan Iy cic déi tugng trong ban vé
6 thé tir cic kiéu dif liéu khéc nhau. AutoCAD.
= Xac dinh danh sach qua ham quote (déu nhay don) hodc ham list: = Ename tra v& tén déi tugng trong ban v& AutoCAD, qua dé truy cap
(1 2 “abc” (0. “CIRCLE")) ; danh sdch 4 phan tJ’ dé&n CSDL clia chiing dé xtr ly chiing (stfa, xda, cdp nhét...)
(quote (1 2 “abc” (0.“CIRCLE"))) ; tao & ham quote = PickSet quan ly tap hop cac di tugng dugc chon, tugng (g vdi
(list 1 (+11) “abc” (cons 0 “CIRCLE"))) ; tao & ham list cach chon Seclect Objects trong AutoCAD. C4 thé thém vao hoic

, loai bét d&i tugng khai nhém da chon.
Luuy:

= Ham list tra v& danh séch tlr gia tri cic biéu thirc trong ham.
= Ham quote tra v& nguyén dang cac phan t khai bao, khang xr ly
cac bidu thirc.

= Ham (cons x y) tao danh sach lién két (dot-pair) tir 2 phan tr x,y



Céc kiéu di liéu (4)

= File d¥ liéu
» File di liéu trong AutoLISP chi st dung kiéu file text, truy cap tuéin
tu, khdng cd kiu file truy cap ngau nhién.
= Dt liu trong file dugc ghi vao va doc ra theo dong, lan Iugt tir
dang thlr nhat dén dong cudi cing.
» D& str dung di¥ liéu dang bang (nhidu dong va cdt), dif liéu dugc
chuyén thanh dang list, chdng han:
M&i dong thanh mét phan tir clia danh sach
M&i 6 trén dong thanh mat phan tif con
((11 12 13 14 15) : dong 1, 5 phin tr
(2122 23 24 25)) ; dong 2, 5 phin ..

3.1. Phép gan

= Ham Setq ding gén gia tri cho bién
Cl phap (setq vari vall var2 val2...)

= setq - tlr khda ham gan sg liéu
= varl,var2, ... - tén céc bign
= vall, val2, .. - gid tri s& gan cho cac bién tuong (g
= Vidu
(setq a 10) gan cho bién a gia tri 10

(setq a 10 b (58)) gén cho bién a gia tri 10, b danh sach (5 8)
(setq a 10 b “Hello”) gan cho bién a gia tri 10, b chudi ky tu “Hello”

Ham ngudi dung (2)

= Vidu: tao Iénh tinh n!

(defun giaithua(n) ; k»ari bao n 1 biéh cén truyén thong s6
(if (=n0)1 (*n (giaithua(- n 1))))
) 5 két thiic khai bao ham. Chi y cdc diu ngodc

; Tao ham nhu' Iénh n! trong AutoCAD

(defun Cin! ( | c© n); khai bdo ¢, n nhir cic bidh cuc b
(initget 5) ; han ché nhap sai dif lidu (56 am, s6 khdng nguyén,...)
(setg n (getint “"Hay nhap mdt sé nguyén khéng am: "))
(setq c (giaithua n))
(princ (strcat (itoa n) "/ = " (itoa c))); dinh dang va in két qua
(princ) 1t Jui im 1Eng
) ; két thiic ham

3. Cau trdc chudng trinh
AutoLISP

= C3u tric rat ty do:
= khdng can khai bao bién, ki€u di liéu; ham con (ham ngudi
dling) cling c6 thé dt bat ky dau trong chuong trinh...
« Tuy nhién can rét chi y dé tranh nham Ian.
= MOt s6 cau tric thdng dung
= Phép gan
= Ham ngudi dung defun
= Vong lap
= RE nhanh...

3.2. Ham ngudi dung

= Ham con dugc ngudi dung tu dinh nghia
Cl phap (defun fun-name([arg] [/ var])
» defun - tlr khda d& khai bdo ham
= fun-name - t&n ham do ngudi ding dinh nghia

= arg - t&n cac tham sG can truyén qua ham
= var - tén céc bién cuc bd
./ - dédu phan cach (gilta thong s6 can truyén va bién cuc b)

= Goi ham d3 dinh nghia

Cl phéap (fun-name arg1 arg2...)
= Ham “C:FUN-NAME” tao Iénh méi cho AutoCAD
= AutoLISP ciing cho phép dinh nghia ham dé quy

3.3. Cau trdc ré nhanh

= Hai cdu tric ré nhanh théng dung IF (r& d6i) va COND (ré& nhiéu)
= C&u tric IF st dung ham if nhu sau:
(if testexpr thenexpr [elseexpr])
» testexpr - bidu thirc dugc danh gid, tra v& NIL hodc T
= thenexpr - bidu thirc thuc hién néu testexpr tra v& T
= elseexpr - bidu thirc thuc hién néu testexpr tra v& NIL
Can Iuu y réing thenexpr va elseexpr chi dugc phép 13 cac biéu
thirc don. NEu mudn thuc hién nhiéu biéu thirc, sir dung ham
progn dé gom céc biéu thifc ndy thanh 1 khéi. Khdi progn cé vai
trd nhu khdi begin...end trong Pascal hodc {...} trong C.



Cau trdc ré nhanh (2) Cau trdc ré nhanh (3)

= C3u tric COND st dung cti phap sau: = Vidu:
(cond (if (=1 3)
(testl resultl)
(test2 result2)

(setq ans “Sometime”) ; thinh thoang 1 = 3 11/
(progn , dung progn dé gom 2 biéu thirc dubi diy
(alert “Day la chuyén thutng: 1 # 3”)

(testn resultn) (setq ans “Ok”")
(T elsewise) ) ; két thic progn
) ) ; két thic if
= testl, test2.. - biéu thifc dugc dénh gid, tra v& NIL hodc T Do biéls thire dugc dénh gid luén 1§ NIL nén két qua cua doan chuting
» resultl, result2... - bidu thirc thuc hién néu testl,2... tra v& T trinh ndy sé hién hdp thong bao “Déy la chuyén thuting...” va bién ans
= elsewise - biBu thirc thuc hign néu tat ca test1,2... déu dutic gén gid trj "Ok”
tra v& NIL

3.4. Vong l3p 3.4.1. Vong lap Repeat

AutoLISP cung c8p cac ham sau day dé thyc hién vong I3p:  tinh téng 10 s6 ti nhién d3u tién
= (repeat n [expr...]) - thuc hién n [an 13p cc biéu thirc expr... (setq tong 0)
= (while test [expr...]) - thuc hién cac b.th(rc expr khi test khac NIL (setq sohang 1)

= (foreach var Ist [expr...]) - thuc hién cac b.th(ic expr... v8i bién var
nhan cac gid tri 1an lugt la cac phan tur
trong danh sach Ist

= (mapcar ‘func Istl ... Istn) — thuc hién ham func véi déi s6 1a cac

(repeat 10 ; 1dp 10 I8n cdc biéu thic tiép theo
(setq tong (+ tong sohang)
(setq sohang (1+ sohang))

danh sach Istl...Istn. K&t qua tra v& 13 mot ) ; hét repeat
danh sach mdi tir két qua.
Thyc chét thi mapcar khéng phai Ia vong Idp chinh théng. K&t qua: tong nhan gié tri 55; sohang nhan gia tri 11

3.4.2. Vong lap While 3.4.3. Vong lap Foreach

; tinh téng 10 s6 tu’ nhién du tién ; tinh téng 10 s6 tu’ nhién du tién
(setq tong 0) ,; tao danh sdch gom 10 s6 duong déu tién
(setq sohang 1) (setqlst (list123456789 10))
(while (<= sohang 10) , kiém tra xem sohang cd /6n hon 10 khéng? (setq tong 0)

(setq tong (+ tong sohang) (foreach sohang Ist

(setq sohang (1+ sohang)) (setq tong (+ tong sohang))
) ; hét while ) ; hét foreach

K&t qua: tong nhén gid tri 55; sohang nhan gid trj 11 K&t qua: tong nhén gid tri 55; sohang nhan gia tri 10



3.3.5. S¢* dung Mapcar 4. Cac ham cag sé

; Bién danh sach diém 2D thanh 3D
; Khai bdo danh sdch gdm 4 diém 2D (chi cd toa dd X, )
(setq plst (1 10) (2 20) (3 30) (4 40)) ) = Cac ham légic (so sanh, or, and...)

(setq xIst (mapcar ‘car plst)) , /&y thanh phdn déu (toa dé X) cla cdc = Cac ham xr ly chudi ky tu
diém, dura két qua vao danh sdch xlst )

= Cacham s6 hoc (+ - */ ..)

(setq ylst (mapcar ‘card plst)); /5 thénh phin thi? 2 (toa 06 ¥) clia céc = Cac ham x(r ly danh sach

diém, dua két qua vao danh sach ylst

(setq zIst ‘(100 200 300 400)) ; khai bdo toa dé z -
[ Tao cdc diém 3D tr danh sach cac toa dg xist, ylst va zlst
(setq 3Dplst (mapcar Yist xlst ylst zlst))
= K&t qua tra vé danh sach 3Dpilst :
*((1 10 100) (2 20 200) (3 30 300) (4 40 400))
4.1. Cac ham s6 hoc Cac ham s6 hoc (2)

= Thuyc hién phép tinh trén s3 nguyén hodic s6 thuc. K&t qua tra vé 1a = Gidtrinhonhdt  (min nl n2..)

dit liéu dang s6. = Gid trj I6n nhat (max nl n2..)
= Cong (+ nl n2..) ;kg:nl+n2+.. = Ham mii (exp x) ;ex
= Trur (-nln2.) ,;kgnl-n2-.. (expt a x) ,a*
= DEmting (1+ n) ; trd Vé gid trj n+1 (sqrt x+) ; can bac2
= Démgiam (1- n) ; trd vé gid trj n-1 = Ham logarit tu' nhién (log x+) ; log.(x)
= Nhén (* nl n2..) ,tadvéni*n2*. = Lugng gidc (cos rad), (sin rad) - cos va sin cua gdc bang rad
= Chia (/ n1n2.) ,tdvéni/nZ. (atan nl [n2]) - hdm arctan (n1 /n2), trd vé goc = rad
= Trituyét d6i (abs n) ; tra vé In/ Vidu:
= LAy phan nguyén (fix n) , &d vé gia tri nguyén sau khi bo (atan 1 0) => 1.5708

phan thap phan (atan-1 0) => - 1.5708

4.2. Cac ham logic Cac ham logic (2)

= Sosanh (= nsl ns2 ...) so sénh gi4 tri c4c bidu thic. N&u t4t ca béng

nhau hodc chi ¢6 1 bidu thirc thi tra v T, A s Lm . .
nguc lai & tra V@ NIL = Lién két cac biéu thirc logic

(/= nsl ns2 ...) so sénh gi4 tri c4c bidu thirc. N&u chi cé 1 (or exprl expr2 ...)
tham s6 hodc céc tham s canh nhau khéng
gidng nhau, tra va T, ngugc lai s& tra va NIL (and nsl ns2 ...)

(equal exprl expr2 fuzz) so sinh gan ding gié tri cac (not expr) ham pht dinh. N&u expr 13 T thi ta va NIL va ngudc lai.
biéu thire, véi fuzz 14 sai s8. N&u bd qua fuzz
ham thuc hién nhu so sénh “=" (null expr) kiém tra xem mt bidu thirc c6 phai 1a NIL hay khdng

(< nsl ns2 ...) so sanh gia tri cac tham s8 theo th(? tu téng

d3n thi trd Ve T, ngugc Ial thi tra va NIL (numberp item) kigm tra xem item c6 phai 1a s8 (nguy@n hogc thuc) hay

khéng. Ham tra vé T néu item la s8, ngugc lai (chd hodc
(<= nsl ns2 ...) so sénh “bé hon hoéc béng” list...), tré V& NIL

(> nsl ns2...) sosanh“I&n hon”
(>= nsl ns2 ...) so s&nh “I8n hon hodc béng”



4.3. Cac ham xr ly ky tu

= SUr dung vdi s6 liéu dang ky tu: ndi, 18y mdt phan, d6i chit hoa...
(read [str]) I&y thanh phan d3u cta chudi str. Cac thanh phan dugc ngén cach bdi
dau tréng, ddng méi, tab hodc ngoéc don. Gié tri tra vé dugc chuyén doi va kiéu dir
lidu thich hgp.
(read “abc”) — tra vé ky hiéu (symbol) ABC
(read “abc df 123) - ciing trd vé ky hidu ABC, nhung
(read “\"aBc\” df 123") —tra vé chudi ky tu “aBc”
Luu y: (read “123 df”) — tra vé s6 nguyén 123,
(read “(1 2 3) (d f)”) — tra vé danh sach (1 2 3)
(strcase str [mode]) chuy&n chudi str vé chit IN néu bé qua mode hojc mode
13 NIL. N&u mode khac NIL — chuy&n str v& chif thudng.
(strcat [str1] [str2...]) néi céc chudi str, str2... thanh chudi chung.
(strlen [str]) tra va chidu dai (s6 lung cac kj tu) chudi ky tu' trong chudi str
(substr str start [length]) tra vé chubi ky t con, Iy tir chudi str, bat dau tir
Vi tri start véi s6 Iuwgng ky T béng length. N&u bo qua length chudi ky tu duge 18y
dén ky tu cudi cung cla str.

Cac ham xUr ly danh sach (2)

= Khdi tao danh sach (tiép)

(cons ell list-atom) thém thanh phén ell vao dau danh sich hoéc tao danh séch
lién két dot-pair. Gia tri tra v tly thudc kiéu ctia tham s6 th( 2: néu la danh sach
thi ham nay sé tra vé danh sach mdi sau khi da thém phan t ell vao d&u né, con
néu la gia tri, két qua la danh séch dot-pair.

(cons 10 (1 2 3)) — tra vé danh sach gém 4 phan 1 (10 1 2 3)

(cons 10 (list 1 2 3)) — cho két qua nhu trén

(cons 10 Y()) — tra vé danh séch gém 1 phan 1 (10)

(cons ‘(10 20) ‘(1 2 3)) —tra vé danh sach gém 4 phan t& ((10 20) 1 2 3)
(cons 10 1) — tra vé danh sach dot-pair (10 . 1)

(cons ‘(10 20) ‘a) — tra vé danh sach dot-pair ((10 20) . A)

Cac ham xUr ly danh sach (4)

= XU ly danh sach (tiép)

(subst newitem olditem Ist) tim kiém phan t olditem trong Ist va thay th&
né béng phan t* newitem. N&u tim thdy s& tra vé danh séch méi, néu khéng sé
ra vé danh séch ban dau.

(setq Ist*(1 2 3))

(setq newlst (subst “"Ab” 2 Ist)) — gan cho bién newlst danh sach (1 “Ab” 3)
P& lay phan tir trong danh séch cé thé dung cic ham sau:
(last Ist) 14y phan t cudi cing trong danh séch Ist

(last‘("ab” 2 3 4)) - tra vé s6 nguyén 4 (phan t cudi trong danh sach)
(car Ist) 18y phan t& dau trong danh sach Ist

(last ‘(“ab” 2 3 4)) - tra vé chudi ky tu “ab” (phan tr ddu trong danh séch)
(nth n Ist) 14y phan t& th& n trong danh sach Ist.
Luu y th{ tu cac phan t&r danh s6 tir 0, do dd (nth O Ist) va (car Ist) cho két
qua nhu nhau, con (nth (1- (length Ist)) Ist) va (last Ist) cling vay.

4.4. Cac ham x(r ly danh sach

= Khdi tao danh sach

(quote expr) tra vé bidu thirc mé khdng x ly gia tri cda nd. Ham dugc dung dé
tao danh sach ti cac phan t 1a héng s8. C6 thé st dung d&u nhay don thay cho
ham quote.
(setq pt1 (qoute (1 1 0))) — gan bién ptl nhu 1 di€m c6 3 toa dd (1 1 0) hodc
(setq pt1'(110))
P& tao danh sach rong c6 thé str dung ct phap (setq nist ()

(list [expr...]) xt Iy cac bigu thirc expr va lién k&t ching thanh danh séch
(setq n1 10) ; gan bién n1 gia tq 10
(setq n2 20) ; gan bién n2 gia tf 20
(setq Ist (list n1 (+ n1 n2) ‘a ‘(1 2))) ; gan bién Ist la danh sach gém céc phéan
U 10 (n1) 30 (n1+n2) a (hdng s, ki€u symbol) va danh sach
con (1 2) — héng s6, t0c |a Ist s& 1a danh sach (10 30 a (1 2))

Cac ham xur ly danh sach (3)

= Xt ly danh sach
(append [Ist...]) lién k&t céc danh sach Ist va tao danh sach méi.
Né&u khéng c6 tham s ham sé tra vé NIL.

(append ‘(10 20) ‘(1 2 3)) — tra vé danh sach gém 5 phan t (10 20 1 2 3)

(append ‘("a” “b”) ‘(a b)) — tra vé danh sach gém 4 phan t¢ (*a” “b” A B)

(append (list ‘("a” “b")) (list ‘(a b))) — tra vé danh sach gém 2

phan t&* ((“a” “b”) (A B))

(reverse Ist) tra v danh sach dao ngugc thi¥ t cac phan & trong danh séch Ist

(setq Ist ‘(1 2 3 4)) ; gén cho bién Ist danh sach 4 phan 1 (1 2 3 4)

(setq newlst (reverse Ist)) ;gan cho bién newlst danh séch (43 21)
(length Ist) cho biét s6 phan tr trong danh séch Ist.

(length ‘(1 23 4)) - tra vé s6 nguyén 4

(length ‘((1 2) (3 4))) - tra vé sb nguyén 2, con

(length ‘() - tra v& s6 nguyén 0 (danh sach rbng)

Cac ham xur ly danh sach (5)

= XU ly danh sach (tiép)

(edr Ist) tra vé danh sach con tir danh séch Ist, sau khi d& bé di phan t& dau.
(setq 3dPoint '(100 10 1))
(setq YZ-Ist (edr 3dPoint)) s& gan cho bién YZ-Ist danh séch (10 1)

Phan tir thir 2 va 3 trong danh sach trén, c6 thé dugc Iay qua cac bidu thire:
(setq Ycord (car (cdr 3dPoint)))
(setq Zcord (car (cdr (cdr 3dPoint))))

P& cho tién, AutoLISP két hgp cdc ham trén nhu sau:
(caar Ist) tuong ing véi (car (car Ist))

(cadr Ist) (car (cdr Ist))

(cddr Ist) (cdr (cdr Ist))

(cadar Ist) (car (cdr (car Ist)))

(cddar Ist) (cdr (cdr car Ist))) ViV...



Cac ham xur ly danh sach (6)

= Tim kiém trong danh sach va dot-pair
Danh sach dot-pair dugc st dung rat nhidu trong CSDL clia AutoCAD. D&
truy cap dén danh séach loai nay hodc danh séch chira cac danh sach con,
AutoLISP cung cdp ham assoc sau:

(assoc item asslst)

= item khda can tim kiém, phai la thanh phan dau cla list con

= asslst danh sach lién két can tim kiém

NEu tim thdy ham tra vé& danh sach con hodc dot-pair chlra khda can tim,
néu khdng ham s& tra vé gia tri NIL.

Ham assoc thuting dugc ding dé truy cdp CSDL AutoCAD nham tim kiém
mat loai d6i tugng nao dd, thdng qua md ddi tugng (md nhdm
GroupCode). Trong CSDL cic code nay dudc thé hién qua danh sach dot-
pair. Chang han md 100 th& hién vdng trdn, mé 62 — mau déi tugng,

ma 8 — I8p chifa di tugng, mé 10 - toa do diém...

5. Lap trinh ('ng dung
bang AutoLISP

= Ngbn ngilt AutoLISP cd thé thuc hién dugc hau hét cac chirc
ndng nhu cdc ngdn ngtr 18p trinh khac, nhung do cach viét ric
r6i va chay trong nén AutoCAD nén chi thudng dugc st dung
cho muc dich thiét k& tu dong, nhat Ia viéc xay dung cac ban
V& thiét k€. M6t s6 van dé can chd y:

= T8 chifc nhap — xudt dir liéu trong AutoCAD

= Tao cac ddi tugng AutoCAD

= Chinh stra cac ddi tugng AutoCAD

Hop thoai DCL trong méi trudng AutoCAD

5.1.1. Thong bao

= Cac thong bdo dugc dua ra theo 2 cach: qua dong Iénh Command
hodc qua hdp thoai trén man hinh AutoCAD.
= Ngoai cic thdng bao di kém vdi cac nhap dii liéu (cdc ham getX)
con dung cac ham sau:
(promt msg) ; dua thdng bao ra dong Iénh
(alert msg) ; dua thong bao ra hdp thoai AutoCAD Message
Trong cic ham nay msg |3 ndi dung thang béo, kidu chudi ky tu. N&u
mudn thé hién trén nhidu dong, can chén thém ddu xudng dong “\n”.
Vi du (prompt “Chon nhém déi tugng the nhét. \nSau dé chon nhdm 2...” )
sé dua ra 2 dong thong béo trén dong Iénh Command clia AutoCAD:

Chon nhém déi tugng thd nhat.
Sau d6 chon nhom 2...

Cac ham xUr ly danh sach (7)

= Vidu diing assoc d& tim kiém danh sach con

(setq Ist*( ; khai bao danh séch lién két, thuc chéat la vong
(410 . “Model”) ; tron vé trong khéng gian mé hinh ctia AutoCAD
(8.vL123")

(62.1)

(100 . “AcDbCircle”)
(10 10.0 20.0 0.0)
(40 . 5.0)
) ; k&t thic khai béo Ist

Céc bidu thirc sau ddy sé& cho ta céc thdng tin v& d6i tugng nay:

(setq space (assoc 410 Ist) ; tré vé dot-pair (410 . “Model”)

center (assoc 10 Ist) ; tra vé danh sé&ch (10 10.0 20.0 0.0)
layer (assoc 8 Ist) ; tra vé dot-pair (8 . "L123")
its8 (assoc “L123" Ist) ; tra vé NIL (khdng tim thay)
none (assoc “Some” Ist) ; tra v& NIL (khéng tim théy)
) ; két thuc setq

5.1. Nhap d{ liéu

DY liéu c6 th& dugc nhap — xudt truc tiép qua ddi thoai
ngudi — may hodc tir file d& chudn bi san.

= DB8i thoai dugc thuc hién qua dong Iénh Command hodc hdp
thoai.

Céc thdng bdo cling dugc dua ra theo 2 cach: qua dong 1énh
Command hodc qua hdp thoai.

= DIt liéu cling cd thé dugc nhap tir file hodc xudt ra file (dang
file vdn ban, truy cdp tuan tu)

5.1.2. Cac ham nhap liéu GetX

= Cac ham nhdp di liéu truc ti€p trén dong 1énh Command co cu
phép chung nhu sau:

(getX [msg] [...]1)

. getX - t&n ham, X thuing thé hién kiéu dir lidu. Vi dy GetInt —
nh&p s§ nguy&n, getString — nhp chudi ky tu...

= msg - chudi ky tu'thé hién 151 nhic kém theo, hién trén dong
|&nh Command, nhdm nhéc ngudi dung nhap ding dit liéu
yéu cau

s [] - cac thdng s6 khac ctia ham.

= Céc ham nay (trlr getString) cd thé dugc diing kém theo cic ham
khdng ché kiéu di liéu nhap (getKword, InitGet).
= NE&u thuc hién thanh cdng cac ham nay sé& tra vé gid tri dd nhap.



Ham GetInt

= Dung nhap s8 nguyén 16b (-32768 dén +32767) ti ban phim
(getInt [msg])
= msg - chudi ky tu'thé hién 151 nhic kém theo, hién trén dong
1&nh Command, nhdm nhéc ngudi dung nhap ding di liéu
yéu cau
= N&u nhép ding, két qua tra v& clia ham la s& nguyén vira nhap. Néu
chudi ky tur nhap vao khdng phai 1 s§ nguyén, AutoCAD s& bao 16i va
nhéc nhap lai.

= N&u nguti dung gd ngay Enter, ham s& tra vé NIL.

(setq inum (getInt “\nNh3p mot s& nguyén: “))

= D& han ché& dir liéu nhap (vi du khdng cho nhdp ngay Enter, khdng
cho nhap sd am...) gan goi ham InitGet v3i cic thdng sd thich
hogp trudce khi goi ham GetInt

Ham GetString

« Nhap chudi ky ty tif ban phim. Ham InitGet khong b tac dung.
(getString [cr] [msg])
= cr NEu cd va khac NIL, ham cho phép nhap ca cac ddu trang
(space) trong chudi ky tu, cn nh&n Enter d& két thic nhap.
= N&u nguti dung gd ngay Enter, ham s& tra vé NIL.
= (setq sHoten (getString “\nHo va tén: “)). Luu y réng tham sb er khong 6,
do vay néu ngudi dung nhap Tran (ddu céch) thi sHoten sé& nhan gid tri “Tran”.
= DE&nhap du caho tén, vi du “Tran Tien”, cdn nhap lénh:
(setq sHoten (getString T “\nHo va tén: %))
= D& nhép ky tu dic biét nhu ddu nhay kép “ hoc x8 chéo \ cin thém vao
trudc ky tyw ndy mot ddu sb chéo: C:\\AutoCAD\\Alisp\\Test1.Isp s& dugc
chudi ky tu: C:\AutoCAD\Alisp\Test1.Isp

« Mbt s6 ky tu ddc bidt: \\ (ky tu' \ -xG chéo); \n (ddng mdi); \r (return);
\” (nhay kép); \t (tab); \e (escape); \nnn (hién ky tu md nnn cg s6 8)

Ham GetDist

= Dung nhap khoang céch tir ban phim (gd gid tri) hodc kich chudt
chon 1 hodc 2 diém trén man hinh AutoCAD.

(getDist [pt] [msg])

= pt diém tham chiéu, néu cd trén man hinh s& xudt hién duting
ndi tam thdi tir diém nay dén con tré chudt.
= msg cau nhac hién trén dong I&nh AutoCAD

Ham tra vé NIL néu nhan ngay Enter s4 thuc thé hién
khoéng cach 2 diém.

Khoang cach du'gc nhap theo cic cach sau:

= Nhéap gia trj tir ban phim

= Nhép 2 diém trén man hinh CAD

= Nhép 1 diém khi diém tham chidu pt c6 mét trong ham.

Ham GetReal

Dung nhap s8 thuc tir ban phim
(getReal [msg])

= N&u nhép ding, két qua tra v& clia ham la s& nguyén vira nhap. Néu
chudi ky tu nhap vao khdng phai 1 s§ nguyén, AutoCAD s& bao 16i va
nhéc nhap lai.

= N&u nguti dung g& ngay Enter, ham s& tra vé NIL.

(setq rnum (getReal “\nNhdp mat s thu'c: “)) s& hién thong bao
“Nhap mét s& thuc: ” trén dong I&nh, chd ngudi dung nhap. Gia tri nhap
vao dugc gan cho bién rnum.

D& han ché dit liéu nhap (vi du khéng cho nhap ngay Enter, khong
cho nhap s6 am...) gan goi ham InitGet vdi cac thdng sd thich
hogp trudce khi goi ham Getlnt

Ham GetPoint

Duing nhap diém tir ban phim (gd toa dd clia nd) hodc kich chudt
chon diém trén man hinh AutoCAD.
(getPoint [pt] [msg])

= pt diém tham chiéu, néu cd trén man hinh s& xudt hién duting
ndi tam thai tir diém nay dén con tré chugt.
= Ham tra vé diém dang danh séch (list) gdm cac phén tir 1a cic toa do
clia diém d& nhép.
» Céc diém nay thudng dung dé tao cic ddi tugng AutoCAD, chdng han
thdng qua ham command nhu vi du sau:

(setq ptl (getPoint “\nNhap diém dau: “)) ; nhdp didm dau
(setq pt2 (getPoint ptl “Nhap diém thir 2: ™)) ; nhap diém the 2
(command “._Circle” “2P” ptl pt2) ; v&véng trdn qua 2 diém da nhap

Ham GetAngle

= Dung nhip gdc. Gia trj tra v& 1a goc da nhap, tinh bing radians.
Né&u nhan ngay Enter ma khéng nhép gi, ham tra vé NIL.

(getAngle [pt] [msg])

. pt diém tham chiéu.

= msg cau nhac hién trén dong I&nh AutoCAD

Goc dugc nhap theo cac cach sau:

= Nhap gia trj gdc tr ban phim, don vi mdc dinh theo thiét Iap cta Iénh
Unit, thudng la do.

» Nhép 2 diém trén man hinh CAD. Gia tri tra vé la géc tao bdi duting
ndi 2 diém nay va truc X.

= Nhép 1 diém khi diém tham chidu pt c6 mét trong ham. Gia trj tra vé
1 géc tao bdi dudng ndi diém nay véi diém tham chiéu va truc X.

Luuy gid tri tra v& ludn tinh bang radians tir 0 d&n < 27



Ham GetKWord

« DUng dé nhap tr khda (keyword). Gid trj tra v& 1a chudi ky tu (ing
VGi tir khda dd dugc dinh nghia trudc bdi ham InitGet. TU khda
dugc nhdp day du hodic cac ky tr viét tit cho tir khoda tucng ing.
N&u nhap sai AutoCAD s& bao 15 va yéu cau nhap lai.
(getKWord [msg])

= msg cau nhéc hién trén dong I&nh AutoCAD.
Lu'u y ham khdng phén biét nhap chir hoa hay thu'dng.
(InitGet 1 “Tiep” “Khong") ; dinh nghia tr khéa T (Tiep) va K (Khong).
; Bitcode 1 khéng cho phép nhén ngay Enter
; ma khéng nhap gi.
(setq ans (getkword “Co tiep tuc khong (Co/Khong) ?))
; nhéc ngudi dung nhap ti khéa. N&u nhép C hodc cO bién ans sé&
; dugc gén gid tri “Co”, cdon néu nhdp K hodc kHonG, bién ans dugc
; gan gid tri “Khong”. N&u nhap sai, AutoCAD s& nhac nhap lai.

Ham InitGet (2)

= Vi du cdm nhap nhiéu loai df liéu:
(initGet 3) ;3 =1+ 2 => bitd va bitl cing ¢6 gia tri 1 nén
; ham nay sé c&m nhap NIL va 0
(initGet 6) ;6=0+2+4 => bit0 c6 gia tri 0, bit1 va bit2 cing ¢6 gia tri 1
; ham nay sé c&m nhap s6 &m va 0,
; nhung cho phép nhén ngay Enter
« Chudi str thé hién khda dugc viét theo quy tic:
= Cac tir khda phén cach nhau béi 1 hogc nhiéu diu tréng
= Cum tlr viét tat trong tr khda la 1 cum cac chif viét hoa lin nhau &
bét ky dau trong str. Vi du: “LType LIne eXit toP”
Khi chudi ky tu str viét hoa, cum tir viét tit dugc viét ngay sau tir
khéa, phén cach véi tir khda béng ddu phdy. Trudng hgp nay tir khda
phai chifa chir cai dau clia chudi ky tu str. Vi du “LTYPE,LT LINE,LI” I3
hap 18, nhung “EXIT,X” hodc “TOP,P” la khdng hgp I&.

5.2. Chuyén ddi ki€u dir liéu

= Chuy&n ddi ki€u dit liéu 1a nhu cu khdng thé thiéu trong 1ap
trinh. Vi du: d& hién thi két qua thudng phai str dung kiéu
String, ngugc lai dit liéu nhadp tir hdp thoai DCL thudng & dang
String, do d8 can chuyén vé dang thich hgp dé ¢ thé tinh
todn, xur ly...

= AutoLISP cung cdp mét loat cdc ham dung cho muc dich nay.
CU phap chung thudng ¢6 dang:
StoD trong d6 S 13 ki€u dit liéu ngudn, con D 13 kiu can
chuyén ddi téi.

= Dudi day 1 mot s6 ham chuyén kiéu dif liéu hay ding.

Ham InitGet

= DUng trudc ham GetX d& han ché dit liéu nhap.
(InitGet [bit] [str])
= bit s6 nguyén 8-bit, dugc phan tich dudi dang cd s6 2 thanh
céc bit, cd gia tri 0 hodc 1, tuong ng vdi viéc cho phép
hodc khdng cho phép nhap mat loai dif liéu nao do.

w str chudi ky tu thé hién keyword.
« Y nghia cac bit khi béng 1
= bit0 khdng cho phép nhap ngay Enter (NIL)
= bitl khdng cho phép nhap gia tri 0 (Zero)
= bit2 khdng cho phép nhap s& am
= bit3 cho phép nhap diém n&m ngoai viing LIMIT

= NEu mudn cdm nhap nhiéu loai dii liéu thi can d3t cac bit tuong
(ing Vi gia tri pht hgp

Ham InitGet (3)

Luu y ring tir khda keyword khdng chi diing cho ham GetkKWord,
ma con dung cho cac ham GetX khac. Vi du:

(initGet 4 “Pi Two-pi thRee-pi”) ; khdng cho phép nhap s am va
; khai bao 3 tir khéa
(setq goc (getReal "Nhap gdc Pi/Two-pi/thRee-pi <Pi>)) ; nhap s8 thuc

; XU ly s6 ligu do ngusi dung nhap

(if (= goc “Pi"”) (setq goc 3.14159)) ; Néu nhap tirkhoéa P hodc P

(if (= goc “Two-pi”) (setq goc 6.28318)) ; néu nhap tr khéa T (Two-pi)
(if (= goc “thRee-pi”) (setq goc 9.42477)) ; néu nhap tr khéa R (thRee-pi)

(if (= goc NIL) (setq goc 3.14159)) ; néu nhan ngay Enter (khdng nhap
; gi, 18y gia tri méc dinh goc = pi)

Ham atof
« Chuyén ddi chudi ky tu’ dang s& str sang s8 thuc.
(atof str)
w str chudi ky tu

« N&u str khdng phai chudi ky tu, autoLISP s& bao 16i. N&u chudi str
khéng phai I3 chudi s6, ham van thuc hién. Ham tra v& s6 thuc
0.0 néu chudi str khang hgp 1& ngay tir chif cai dau tién, con khang
ham s& tra v& s6 tudng (ng v4i cac chi s6 hap 8.

= Vidu
= (atof “97.1") tra v& sg thuc 97.1
= (atof “977) tra v& s6 thuc 97.0
= (atof “a78”) tra V& s6 thuc 0.0

= (atof “123.4a15") tra vé sb thuc 123.4



Ham atoi

« Chuyén ddi chudi ky tu dang s3 str sang sG nguy@n. Luu y ham tra
V& s8 nguyén 32bit, nén néu chudi tuong ng vdi s8 nguyén vugt
khoi gigi han 32bit, ham s& tra vé gia tri khdng ding.

(atoi str)
. str chudi ky tu

» N&u str khdng phai chudi ky tu, autoLISP s& bao 16i. N&u chudi str
khdng hop I8, ham vin thuc hién tuang tu nhu atof

= Vidu

= (atoi “97”) tra vé s6 nguyén 97

= (atoi “97.91") cling tra v& s6 nguyén 97
= (atoi “097”) tra vé s nguyén 97

= (atoi “a97”) tra v& s nguyén 0

= (atoi “123456767889990"”) tra vé s6 nguyén 2147483647

Ham angtof

« Chuyén ddi chudi ky tu dang s6 do géc sang s6 thuc thé hién goc
nay bng radian (tir 0 dén < 2m)
(angtof str [mode])
w str chudi ky tu
» mode ki€u thé hién gdc trong chudi ky tu (xem ham angtos)
« Né&u chudi hgp 1& theo mode d& cho ham tra v& s8 thuc, con khong
ham s& tra vé NIL.
= Vidu
= (angtof “45.0” 0) tra vé s& thuc 0.785398 (77/4)
= (angtof “-45.0” 0) tra vé sG thuc 5.49779 (771/4 = 217 77/4)
= (angtof “45.0” 3) tra vé s& thuc 1.0177 (45rad, sau khi trir bét 2k7)
= (angtof “45r” 3) tra vé s& thuc 1.0177 (45rad, sau khi trir bét 2k7r)

Ham itoa

« Ham (itoa int) tra v& chudi ky tu thé hién s& nguyén int trong
tham s6 ctia ham. N6i cich khac, ham ndy chuyén s8 liéu tir s8
nguyén sang chudi ky tu'.

= Luuy s8 nguyén bi gidi han trong khudn khd 32bit.

(itoa 123) tré v& chudi “123”
(itoa 123456767889900) khdng thuc hién do tham s6 vugt 32bits
(itoa 123.456) khdng thuc hién do tham s& khdng phai

la s6 nguyén

Ham distof

= Chuy@n ddi chudi ky tu dang s& do khoang cch sang s6 thirc
(distof str [mode])
w str chudi ky tu
» mode kiBu thé hién khoang cach @ chudi ky tu (xem ham rtos)
« Né&u chudi hgp 1& theo mode da cho ham tra vé s6 thuc, con khong
ham s& tra vé NIL.

= Vidu
» (distof “17.5” 2) tra vé s6 thuc 17.5
= (distof “1.75E+01” 1) cling tra vé s6 thuc 17.5
= (distof “1-5.5\"" 3) tra vé s6 thuc 17.5 (1 ft 5.5 in = 17.5 in)

= (distof “1’-5.5\"" 2) tra vé NIL do chudi khdng hgp 1&
theo mode 2 (ki&u thap phéan)

Ham ascci va chr

= Ham (ascii str) tra vé s nguyén ('ng v8i ma ASCII clia chil cai
d3u trong chudi ky tu str

(ascii “ABC”) tra vé s nguyén 65 (md ascii clia A)

« Ham (chr int), ngugc vdi ascii, tra v& chudi ky tu gdm chif cai co
ma3 ascii tuong ('ng véi tham s6 int

(chr 65) tré v& chudi ky tu “A”, nhung
(chr 12) lai tra v& chudi “\014”, thé hién s6 12 trong hé&

dém co s6 8.

Ham rtos

« Chuyén ddi chudi ky tu' dang s& sang s3 thuc
(rtos num [mode [precision]])
« num s8 can chuyén dai
» mode ki€u thé hién chudi ky tu s&
= precision dd chinh xéc (s6 chif s& sau dau thap phan)
= NE&u mode va precision khdng cd trong ham, chiing dugc 18y theo
mdc dinh, xac 1&p tir bién LUNITS va LUPREC ctia AutoCAD.

= Cac mode (setq num 17.5)
1 kiéu khoa hoc (rtos num 1 4) travé chudi “1.7500E+01"
2 kiéu thap phan (rtos num 2 4) tra vé chudi “17.5000”
3 Ky thuat (Anh) (rtos num 34) tra va chudi “1’-5.5000\" (1'-5.5000")
4 kién tric (Anh) (rfos num 4) trave chubi  “1-5 1/2\"" (15 1/2")
5 kiéu phan s (rtos num 5) trava chudi  “17 1/2”
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Ham angtos

« Chuyén ddi chudi ky tu dang s8 do géc sang s6 thuc thé hién géc
nay bng radian (tir 0 dén < 2m)
(angtos ang [mode [precision]])

« ang gdc can chuyén ddi, do béng radian

« mode ki€u thé hién chudi ky tu s&

= precision do chinh xéc (sG chi s& sau dau thap phan)
= N&u mode va precision khdng co trong ham, ching dugc 13y theo
mdc dinh, xac 1&p tir bi€n AUNITS va AUPREC clia AutoCAD.

= Cac mode vi du v6i ang = 0.785398 (tic 13 n/4)
o Kidu d6 thap phan (angtos ang 0 4) tra vé chudi “45.0000”
1 Xdyz” (angtos ang 1) tra véa chudi “45d0'0\"
2 Gradian (1v=100g) (angtos ang 2 4) tra v& chudi “50.0000g”
3 Radian (angtos ang 3 4) tra vé chudi “0.7854r"
4 Hang hai (angtos ang 4) tra véa chudi “N 45d00\" E”

Cac ham prinX

Cac ham prinX chi dugc phép duy nhat 1 tham sd expr, con
tham s@ file la con trd file, nhdn dugc tir ham open.

Gid tri tra vé clia cdc ham nay 1a gid tri cla tham sd expr.

Vi du, chudi str cé ndi dung: “The “allowable” tolerance", cic
ham nay déu s& tra vé chudi “The \"allowable\” tolerance”,
nhung ndi dung in ra ¢ khac nhau:

(princstr) inra:  The “allowable” tolerance
(prinlstr) inra: “The \“allowable\” tolerance”

(printstr) inra:  <xudng dong mdi>
“The \“allowable\” tolerance” <dducach>
(princ (+ 2.5 2.4)) inras6 4.9 va tra vé gia trj s& thuc 4.9

(print (+ 2.5 2.4)) <xudng dong mdi>, in ra s6 4.9, <ddu cach>
va tra vé gia trj s6 thuc 4.9

RAt [ui im léng !

Khi goi ham AutoLISP, két qua biéu thifc cudi cling clia ham
dugc in ra man hinh. D& trdnh viéc ndy, thudng thém (princ) &
cubi ham. Khi d6, ham s& tra vé gid tri NIL va cach thirc nay
trong AutoLISP dugc goi 1a "Rt lui im 13ng 1.
= Vidu:
(defun vedoanthang( / p1 p2)
(setq p1 (getPoint “\nNhap diém dau: “)
p2 (getPoint p1 “\nNhap diém tiép: “))
(command “.line"” p1 p2 ")
(princ)
)

5.3. Xuat dir liéu

C6 thé& xust dir liéu ra man hinh qua 2 ham thdng bdo prompt

va alert & muc 5.1.1, nhung dif liu cn phai chuyén d6i sang

dang chudi ky tu. Gid tri tra vé clia cac ham nay 1a NIL.

Cac ham sau déy ghi truc ti€p dii liéu 1&n man hinh van ban

clia AutoCAD hodc file dif liéu. DI liéu cd thé thudc céc loai

khac nhau, cling c6 thé 13 k&t qua cla 1 biéu thirc. Gia tri trd

V& clia ham cling khac nhau.

(princ expr [file])  xu&t dif liéu ra man hinh hodc file (khdng
kém theo d&u nhéy kép dai vai chudi ky tu)

(prinl expr [file])  xué&t di liéu ra man hinh hodc file (kém ca
d&u nhéy kép dai vai chudi ky tu)

(print expr [file])  xu&t dif liéu ra man hinh hodc file (gom ca
d&u nhéy kép dai vai chudi ky tu), nhung bat
dau & dong mdi va cd thém déu cach sau DL.

Write-char va Write-line

Ngoai ra con st dung 2 ham sau dé& ghi dir liéu ra man hinh
hodc vao file.

(write-char int [file]) ghi ky tv c6 m& ascii bang int. Vi du 2 |&nh:

(write-char 65)
(write-char 66)
s& in ra man hinh 2 ky tu AB (viét li&n nhau trén cting 1 dong).
(write-line str [file]) ghi chudi ky tu str (khong kém theo ddu
nhay kép, va sau dd xudng dong mdi. Vi du:
(write-line “Abc”)
(write-line “Def")
s& in ra man hinh 2 dong Abc va Def.
Nhu vay (write-line str [file]) s& tuong dudng vdi viée thuc hién
lién ti€p 2 ham (princ str) va (print)

5.4. Lam viéc vdi file

File trong AutoLISP thudc dang file van ban, truy cap
tuan tu.

Cac ham lam viéc vdi file:

= (open filename mode) M3 file

= (close file) Dong file

= (findfile filename) Kiém tra xem file hodc folder
ton tai hay chua

= (getfiled tit def ext flg) Nhap tén file qua hop thoai file
tiéu chuln cta AutoCAD

Ghi dir liéu vao file thdng qua cac ham prinX hodc

write-char va write-line da ndi & trén.

Poc dir liéu tir file qua cac ham read-char va read-line
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Open

= Ham (open filename mode) dlng d& mé file, chudn bi cho viéc
luu hodc doc dir liéu.
« Filename chudi ky tu, thé hién tén file cdn md. N&u khang kém duting
din, file dugc tim trong folder khdi déng ctia AutoCAD
= mode chudi ky tu thé hién muc dich mé file, khang phan biét chir
hoa hay chif thuting, gém cac lua chon:
“r” md file d& doc dif liéu. File phai ton tai.
“w"” md file d& ghi dif liéu. N&u file chua ton tai, nd s& dugc
tao ra, con néu da ton tai, dif lidu cli s& bj xda d& ghi mdi.
“a” md file d& ghi thém dir liéu. N&u file chua ton tai, n6 s&
dugc tao ra, con néu d& ton tai, dif liéu mdi sé dugc ghi
ti€p vao sau di liéu da co.
= Né&u thyc hién thanh cdng, ham tra vé con trd file d& sir dung vai
cac ham doc/ghi dir liéu. Néu khdng thanh cdng, ham tra vé NIL.

Findfile

Ham (findfile filename) diing dé kiém tra xem file hay folder
¢ tén chi dinh cd tOn tai khong.

Thong s8 filename 3 tén file/folder can kiém tra. NE&u ghi
khong kém duting din, ham s& kiém tra trong cac dudng dan
khai bdo trong muc Reference clia AutoCAD, ngugc lai ham chi
ki€m tra trong folder d& chi dinh.

N&u tim thdy ham sé& tra vé tén day du cla file dudi dang chudi
ky tu. N&u khéng tim thdy, ham tra vé NIL.

Vidu (setq tfile (findfile “d:/VLisp/vidu7.lsp”)) s& chi tim file
vidu7.lsp trong folder D:\VLisp. N&u cg, bién tfile sé dugc gan gia tri
“d:\\vlisp\\vidu7.Isp”, con néu khdng, tfile s& dugc gan gia trj NIL.
N&u folder hién thdi clia AutoCAD cé chifa file “abc.Isp”, biéu thifc
(findfile “abc.Isp”) s& tra v& tén day du cla file, chdng han
“C:\\Program Files\\AutoCAD 2007\\abc.Isp”

Ghi d{ liéu vao file

= S dung cac ham prinX hodc write-char va write-line. Vi du
sau day ghi toa do cac diém chon trén man hinh vao file.
(setq tfile “d:/vlisp/p2file.txt”) ; khai bao tén file

(setq fil (open tfile “w")) ; mé file d& ghi dif lidu
(if fil ; Néu mé file thanh céng
(progn

(princ“;;;; Toa do cac diém ;;;;”, fil) ;ghi ddng dau vao file
(setq p (getPoint “\Nhép diém dau: “)) ;nhéap didm dau
(while p
(print p fil) ;ghi toa d didm d& nhap vao file
(setq p (getPoint “\Nhap diém tiép theo: “)) ;nhéap didm tiép...
) ;két thic vong 18p while (nhén Enter)
(close fil) ;dong file
) k& thac khdi progn
(prompt “Khdng md dugc file...”)  ;théng béo néu khéng mé dudgc file
) ;két thic khai if

Close

= Ham (close file) diing d& déng file d& ma. Thong s8 file 1a con
tro file, nhan dugc tir ham open.

= Vidu
(setq tfile “vidu6-14.txt") ; Khai béo tén file
(setq ctfile (open tfile “r”) ; M file d& doc, néu thanh cang thi
; con tro file dugc géan cho bién ctfile

(setq ct 0) ; Khdi tac bo dém

(while (read-line ctfile) ; Doc ting dong di liéu trong file
(setq ct (1+ ct) ; mdi [an d&m téng thém 1 cho dé&n
) ; khi hét (ham read-line tra vé NIL)

(close cffile) ; Dang file

(princ “File chira ) (princ ct) (princ * dong dir liEu”)

(princ) ; Thdng bao két qua va rdt lui im ling

Getfiled

= Ham (getfiled tit def ext flg) dung nhép tén file qua hdp thoai

file tiéu chudn clia AutoCAD, két qua tra vé tén day du cua file.

« tit  Chudi ky tu s& hi&n trén thanh tiéu d& clia hap thoai File

= def Chudi ky tu thé hién t&n mic dinh. St dung chudi rang “” néu
khdng mudn tén mdc dinh nao ca.

= ext Chudi ky tu chi phan m& réng (phan dudi) cla tén file. N&u gan
chudi rong, né dugc coi nhu chui “*” (phan dudi bét ky)

« flg S8 nguyén, didu khi&n viéc thé hién hop thoai theo cach thirc
nhat dinh. S& nguyén dugc phan tich thanh cac bit, gia tri cac
bit nay diéu khién hoat dong ctia hop thoai (tham khao InitGet)

bitd néu 14 1 sé hién hop thoai dang SaveAs, con néu la 0 — hdp thoai Open

bitl khong st dung

bit2 néula 1 t&n file c6 th& khdng c6 phan dudi hodc phan dudi khac véi méc
dinh khai bao trong théng s6 ext, con néu la 0 — tén file sé duge gan
phén dudi méc dinh

Ghi dif liéu vao file (2)

Khi chay doan chuong trinh nay, do vong 1&p while nén trén
dong Iénh AutoCAD s& xuét hién cac I8i nhic yéu ciu nhap
diém. Kich chudt hodc gd toa dd diém dé& nhap, nhan Enter
(khéng nhap gi) dé két thic vong I3p.

Né&u thuc hién thanh céng va nhp vao 4 diém, di liéu Iuu vao
file s& c6 dang sau:

;17 Toa dd cAc diém ;;;;

(1.0 1.0 0.0)

(2.5 1.3 0.0)

(4.0 2.4 0.0)

(5.0 3.8 0.0)

Luu y rdng diu ngodc () trong file dif liéu 13 do cac diém dugc
quan ly dudi dang danh sach list gdm 3 phan tur.
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Poc dif liéu tU file

SUr dung cac ham read-char va read-line

Ham (read-char ctfile) doc tirng ky tu trong file va tra vé sé
nguyén |a ma ascii cla ky tu vira doc. Néu goi ti€p ham mét
[&n nia, nd sé& doc ky tu ti€p theo. Khi hét dong, ham tra vé sd
10 va con tré chuyén xuBng dong k& tiép. Khi hét file, ham tra
vé NIL.

Ham (read-line ctfile) doc dong van ban tir vi tri con trd va
tra vé chudi ky tu d3 doc dugc, khong kém theo ky tu xudng
dong. Con trod rdi xudng dong k& ti€p. Khi hét file (khdéng con gi
dé doc), ham tra v& NIL.

Thong sd ctfile Ia con trd file, nhdn dugc tir ham open.

Boc dir liéu tU file (3a)

= Ham ngudi dung sau doc dif lidu tir file va chuy&n thanh danh séch.
(defun file2list (fname / f In Ist clkq) ;khai bdo ham
(setq f (open fname “r")) ;m8 file d& doc
(if (not f) (progn
(alert “Khdéng md dugc file 1)
(exit) ) ;néu khdng m@ dugc -> thoat
(setq kq'()) ;con dugc thi tiép tyc, bit dau béng tao danh sach kq rbng
(while (setq In (read-line f)) ;doc dong di liéu trong file
(setq cl (substrin 1 1)) 518y ky tu d&u cda dong vira doc
(if (/= ;" cl) (progn ;ki&m tra xem c6 phai 1a dong chu thich
(if (/="(" c1) (setq In (strcat“(" In))) ;thém () néu chua cd
(if (/=")" (substr In (strlen In 1)) (setq In (strcat In ™)")))
(setq Ist (read In)) ;doc dong df liéu va tra vé danh séch Ist
(setq kq (append kq (list Ist))) ;thém danh séch Ist vao kq

») ; két thic progn, if va while (khi hét file)
(close f) ;déng file
kq) ; tré k&t qua vé va két thic ham

5.5. Tao cac doi tugng
AutoCAD

Céac ddi tugng AutoCAD bao gom cac ddi tugng dd hoa nhu
doan thdng, cung tron,... va cac d6i tugng khac nhu khdi
(block), 18p (layer)...
Tao va stra d6i tugng AutoCAD c6 thé thuc hién qua 2 cach:

« St dung ham command dé& gUi cic 1&nh va thdng s8 tuong g

d& AutoCAD thuc hién

= Tryc tiép can thiép vao CSDL clia AutoCAD

S0 dung ham command 13 mét cach hitu hiéu va don gian,
nhung phai ndm viing cac Iénh clia AutoCAD, cdn viéc can thiép
vao CSDL thi khé hon, cdn hiéu rd cach thifc quan ly cac d6i
tugng trong AutoCAD (hi€u rd ma ddi tugng va cach xir ly).
Cling c6 thé két hgp ca 2 cach thirc trén

Poc dif liéu tir file (2)

= Gia s file Rtest.txt chira dif liéu sau: AB
Dong 2 2XY
Dong 3 3TWZ
<xudng dong>
= Doan chuong trinh sau minh hoa céc Iénh read-char va read-line
(setq tfile “Rtest.txt”) ;gan tén file
(if (setq fil (open tfile “r")) ;m& file d& doc va néu mé dugc
(progn
(read-char fil)
(read-char fil)
(read-char fil)
(read-char fil)

;tra vé 65, ing véi ky tU A trén dong 1
;tra vé 66, Ung véi ky tv B trén dong 1
;tra vé 10, ing véi ky tw hét dong

;tra vé 68, Ung véi ky tw' D trén dong 2

(read-line fil) ;tréd vé “ong 2 2XY” (c& dong 2, nhung thiéu D)
(read-line fil) ;tréd vé “Dong 3 3TWZ” (ddy du ca dong)
(read-line fil) ;tré vé NIL (chi ¢6 ky ty’ ddng méi)

(read-line fil) ; Tré vé NIL (chéng con gi d& doc)

(close fil) ;déng file

))

Poc dif liéu tu file (3b)

Két qua goi ham file2list vdi file dir liéu “d://vlisp/p2file.txt”
;1 Toa dé cac diém ;;;;
(1.0 1.0 0.0)
(2.5 1.3 0.0)
(4.0 2.4 0.0)
(5.0 3.8 0.0)
thuc hién qua cau Iénh: (file2list “d://vlisp/p2file.txt”) s& cd két qua
1a danh séch lién két:
((1.0 1.0 0.0) (2.5 1.3 0.0) (4.0 2.4 0.0) (5.0 3.8 0.0))

Dong ddu bat dau bdng ddu ; nén dugc coi la chi thich va bj bd
qua, khdng dua vao danh séach két qua.

5.5.1. Hdm Command

= CU phap chung clia ham command:
(command [arg...])
trong d6 arg la cac tham sd clia ham, bao gom:
= Tén Iénh AutoCAD
= Cac lya chon con clia Iénh tudng Ung
= Céc di liBu can nhap theo thir ty nhu khi v& bang 1&nh AutoCAD
= Céctham s6 cia ham command cd thé thudc loai dif liéu chudi ky tu,
6 thutc, s6 nguyén, diém, nhém chon. Chudi ky ty tréng “” dugc hidu
nhu viéc nhdn Enter.
= Ham command ludn tra vé gia tri NIL.
= Luuy AutoCAD cd phién ban cho nhiéu ngén ngir khac nhau,
cling nhu cho phép tu dinh nghia lai Iénh nén d& tranh nham Ian
nén thém vao trudc tén 1énh cdp dau _. hodc ._
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Vi du

= Luuy: cn ndm rd cic 1énh AutoCAD & phuang an dong Iénh. Vi
du dé& v& vong tron can ndm rd:
= Ténlénh: Circle
» Céc 151 nhac tiép theo: Specify center point for circle or [3P/2P/TTR]
= Cac di liu can nhap: tuong Ung véi phuang an da chon, sé dugc
nhéc tiép sau khi chon phugng &n. Chang han néu chon phuang én
méc dinh (nh&p tdm vong tron) AutoCAD s& nhac nhap tiép ban
kinh, cdn néu chon phudng &n 2P, AutoCAD s& nhéc nhap 2 diém
mit clia 1 dudng kinh...
= M&t vai vi du minh hoa
= Vidu 1: V& vong tron bigt tam va ban kinh
(setq cen (1 2 0)) ;khai bao tam vong tron
(setq rad 10.0) ;khai bao ban kinh
(command ™_.Circle” cen rad) ;V& vong tron

Vidu (3)

= Vidu 3: V& céc doan thdng ndi cac trung diém 3 doan thang & vi du 2
DE& v& cac doan thdng nay can tinh trudc toa do cac trung diém M, N, P
clia cac doan trén. C6 thé str dung cdc ham s6 hoc va xr ly danh sach
dé thuc hién viéc tinh toan.

(setq x (* 0.5 (+ (car p1) (car p2)))

y (* 0.5 (+ (cadr p1) (cadr p2)))

m (list x y)) ;diém gilra M ctia doan p1-p2
(setq x (* 0.5 (+ (car p2) (car p3)))

y (* 0.5 (+ (cadr p2) (cadr p3)))

n (listxy)) ;diém gilra n ctia doan p2-p3
(setq x (* 0.5 (+ (car p1) (car p3)))

y (* 0.5 (+ (cadr p1) (cadr p3)))

p (listxy)) ;diém gilra n ctia doan p1-p3

(command*_.Line” m n p"“)

Ham Polar

= Ham polar trd v& mdt diém, xac dinh thong qua toa dd cuc
tueng ddi v8i mét diém khac
(polar pt ang dist)
. pt - diém tham chiéu (ddng vai trd g6c toa do tam thai)
. ang - gdc (radian) gilta duding ndi diém tham chiéu vdi diém
c&n tim so Vdi truc X clia hé toa dé chudn World.
. dist - khoang cich gilfa 2 diém
_e diém tra vé
dist_,-”

pt X

Vi du (2)

Vi du 2: V& vang tron qua 2 va qua 3 diém (nhép truc tiép). V& céc
doan thang ndi 3 diém d& nhép.
(setq p1 (getpoint "Nhap diém dau: “) ;khai bdo diém 1

p2 (getpoint p1“Diém thir2: ™)) ;khai bdo diém 2
(command “_.Circle” “.2P” p1 p2)  ;v& vong tron qua 2 diém.
;nhép thém diém thir 3
(setq p3 (getpoint “Diém thir 3: "))
(command *_.Circle” “3P” p1 p2 p3) ;vé vong trdn qua 3 diém
;& cac doan théng ndi 3 diém d& nhap
(command ™ _.Line"” plp2 p3 ™)

; luu y thém d&u ky tu tréng vao sau diém cudi cling cla I&nh Line do
; 18nh nay v& cac doan lién nhau cho dé&n khi nhan Enter dé két thic.

Cac ham hinh hoc

= Viéc tinh todn toa dd diém nhu & vi du 3 khé phifc tap, chua ké
dén cac thao tac khd hon nhu quay d6i tugng, I8y déi x(ng...

= AutoLISP cung cip cic ham hinh hoc d€ xéc dinh toa do diém,
do khoang cach, tinh gdc...

Polar - tim diém qua toa dd tucng ddi véi 1 diém khac
Distance - xac dinh khoang céch gilta 2 diém

Angle - xac dinh géc dudng ndi hai diém va truc X
Inters - tim giao diém clia 2 doan théng

Oshap - tim diém qua cach truy bét diém dic trung

(Object Snap) nhu diém mdt, trung diém, chan
dudng vudng goc, tdm vong tron...

Ham Distance va Angle

= Ham distance tra v& khoang cach gilta 2 diém
(distance ptl pt2)
. ptlvapt2 - cicdiém 2D hodc 3D.
» Luuy réng khoang cach gitra 2 diém cd thé tinh bing cin béc 2 cla
tong binh phudng cic toa do, nhung rd rang 1a réc r8i han nhigu

= Ham (angle ptl pt2) trd vé gdc tao bdi truc X clia hé toa do
hién hanh va dudng ndi 2 diém ptl va pt2.
L pt2

-
-

-
ptl, ”E goéc travé

X
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Ham Inters

= Ham inters tra v& giao diém cuia 2 doan théng
(inters ptl pt2 pt3 pt4 [onseg])

. ptlvapt2 - cicdiém ndm trén doan thing thir nhét.
. pt3vapt4 - cicdiém ndm trén doan thang th(r hai.
= onseg - tham s6 tuy chon.

= NEu bd qua tham sG onseg hodc onseg khac NIL ham s& chi tim giao
diém ném gilfa cac diém da cho. N&u ching khéng cd, ham sé& tra vé
NIL. Con néu onseg la NIL, ham sé& tim ca giao
diém trén ca phan kéo dai cta cac doan nay. » pt2

= Trén hinh v& o
(inters pt1 pt2 pt3 pt4) sé tra vé NIL, pt1,-”

(inters ptl pt2 pt3 pt4 NIL)
s& tra vé diém G.

Céac bién hé thdng trong
AutoCAD

= Cac bién hé thdng trong AutoCAD nhu Osmode (ché& db truy bt
diém d3c trung), Orthomode (ché& dd v& ngang/doc)... cd thé gay
anh hudng dén ham command do viéc cac diém nhap vao cd thé
bi rdi dén vj tri khac. Do do, trudc khi chay chuong trinh, thung
cac bién hé thdng nhay cam nay dugc cai dat vé 0, sau do, khi
chuong trinh chay xong, chiing phai dugc khéi phuc lai gia tri ban
dau.

= AutoLISP cung cip cic ham tugng (rng dé thuc hién viéc nay:
= Getvar - |3y gia tri hién thdi clia bién hé thdng
= Setvar - ddt gia tri cho bién hé théng

Luu y thém vé ham command

= Ham command khdng tham s8 tuong duong vdi nhdn Escape dé
thodt Iénh trong AutoCAD.

= Ham command cdn gUii gia tri d&n AutoCAD dé xtr ly. C6 thé sir
dung phuong thifc ndy dé& guii cac diém tinh trudc hodc Iuu tir file
dé tao cac d6i tugng (vi du v& dudng gap khiic ma khdng can biét
trudc s6 Iugng cac diém nay)

= Vidu cac diém dugc luu dudi dang danh séch plst, cin vé& duting Spline kin
ndi cac diém nay.
(setq plstY((2 1) (53) (6 9) (12 17) (19 29) (24 1) (6 78)) )
(command *_.Spline” ) ; goi [énh Spline d& v& dusng cong ndi cac diém trén
(foreach pt plst (command pt)) ; gii céc diém trong danh séch cho Spline
(command *_c”")
(princ) 5 ratluiim 1dng

; déng kin Spline, hoan t&t 1énh

Ham Osnap

= Ham Osnap tra vé diém 3D theo cich truy bét diém dic trung
trén ddi tugng nhu & ché dd Object Snap clia AutoCAD
(osnap pt mode)
. pt  -diém, noi s& truy bt diém déc trung.
= Mode - chudi ky tu th& hién déc trung Osnap, chéng han
mid — diém gitra, cen — tdm, end — diém cudi...

= Su thanh cdng cla viéc truy bat diém theo cich nay khong
nhiing phu thudc vao toa dd diém pt ma con phu thudc vao
dd 18n clia viing truy bat, xac 1ap bai bién hé théng Aperture
ctia AutoCAD. Do dd, ham nay it dugc sir dung trong 1ap trinh
thiét k& ty ddng do chuang trinh chay khéng 8n dinh.

Ham Getvar va Setvar

= Ham getvar |8y gid tri hién thai cta bién hé thng vdi ci phap:
(getvar varname)
trong dé varname 1 chudi ky tu hodc ky hidu thé hién t&n bién hé thdng
can truy cap. Néu tham s nay khdng ding, ham tra vé NIL.
Xem Command Reference / System Variable dé r& han vé cac bign nay.
= Ham setvar ddt gid tri cho bién hé thdng, ding vdi cli phap sau:
(setvar varname value)
« varname - chudi ky tu hodc ky hidu thé hién t&n bidn hé thng
= Value - gia tri can dat cho bién
Can luu y la mét s6 bién hé thdng chi cho phép doc (read only), do dd
khdng thé dit lai gid tri cho cac bién hé théng nay.

5.5.2. CSDL AutoCAD

= AutoCAD quan ly cac ddi tugng dudi dang CSDL gdm cac ban
ghi dang danh séch lién két va dot-pair. D8i tugng mdi cd thé
dugc tao ra bing cach thém truc ti€p cac ban ghi mdi vao CSDL
nay.
Céc ddi tugng trong AutoCAD thudng dugc truy cap qua tén cla
chiing. Tén nay dugdc AutoCAD dét riéng, tu thay doi mdi khi md
ban v&, do vay thudng dugc gan cho bién nao do va thuc hién
cac thao tac qua bién nay.
= Cac ham truy cap déi tugng:

= (entlast) - [y t&n d&i tugng vé sau ciing

= (entnext [ename]) - tén ddi tugng lién sau dai tugng ename.

NEu khdng cé ename, ham tra vé tén déi tugng dau.
= (entget ename) — I&y md ddi tugng cd tén ename
= (entmake [elist]) - tao d6i tugng mdi tir ma elist (danh séach)
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Vi du

Vi du 1: V& doan thdng ndi 2 diém (1 2) va (6 5) trong mét phdng XY
sau dé chay doan chuang trinh sau:

(setq ename (entlast)) ;ldy tén déi tugng vira vé, gan cho bién ename

(setq ecode (entget ename)) ;1dy ma déi tugng gan cho bién ecode

Két qua:

= Bién ename cd gia tri <Entity name: 7ef4fead>

= Bién ecode la danh sach:

((-1 . <Entity name: 7ef4fea0>) (0. “LINE")
(330 . <<Entity name: 1bbd0c8>) (5. “6A") (100 . “AcDbEntity”)
(67 . 0) (410 ."Model”) (8 .“0") (100 .“AcDbLine")
(10 1.0 2.0 0.0) (11 6.0 5.0 0.0) (210 0.0 0.0 0.0 1.0))

Danh séch nay thé hién mé déi tugng clia doan théng dudc quan ly trong
CSDL ctia AutoCAD. D& thao tac vai dif liéu nay can ndm dugc y nghia cac
thanh phan. Tham khao DXF Reference trong Help cua AutoCAD.

5.6. Chinh stra doi tugng
AutoCAD

= C4c I&énh chinh stra trong AutoCAD ndi chung lién quan dén viéc
chon d&i tugng (nhdm déi tugng) trén ban vé.
= D& thyc hién, AutoCAD dua I8i nhéc “Select Object(s)... & dong 1&nh.
= Trong lap trinh tu déng thiét k&, ngudi dung can truyén dir liéu cho
|&nh stra d6i mot cach tu déng, khong qua thao tac chon truc tigp.
AutoLISP str dung mét loai dif liéu kifu nhém chon, goi |a Selection
Set hodc Pick Set.
= Mot s& ham thdng dung x(r ly dir liéu loai nay:
= ssget — chon nhdm déi tugng theo cac cach khac nhau
= ssadd — thém ddi tugng vao nhdm chon
= ssdel — loai d&i tugng khdi nhdm chon
= sslength — s6 lugng d&i tugng trong nhdm chon
= ssname — tén ddi tugng trong nhém chon
» ssmemb - kiém tra xem d&i tugng cd thudc nhém chon khdng

ssAdd

= Ham dling dé thém d6i tugng vao nhdm chon.

(ssadd [ename [ss]])

= ename - t&n d&i tugng mdi can thém vao nhdm chon.

= ss - t&n nhém chon s& dugc bd sung ddi tugng chon mdi.

« N&u ham khong cé tham s&, nhém chon rong sé dugc tao ra.

= NE&u chi c6 tham s ename, s& tao nhdm chon chi gém 1 phan tr.
= K&t qua tra vé clia ham 1a tén nhdm chon ss.
= Vidu

(setq ss1 (ssadd)) ; tao nhém chon rbng, gan cho bidn ss1

(setq ss2 (entlast)) ; tao nhém chon gbm phan i vira vé&, gan cho bién ss2

(ssadd (entlast) ss1) ; thém déi twgng vira vé vao nhém ssl. Khi d6 ssl va
; 852 la nhu’ nhau: cung chira phan T vira vé.

(ssadd (entnext) ss1) ; thém déi twgng dau trong CSDL vao nhém ssl.

Vi du (2)

Vi du 2: Tao I8p MYLAYER, V& d6i tugng vong tron ¢ tam (5.0 7.0 0.0)
va ban kinh 1.0 trén Ip wira tao.
(setq elist '((0 . “CIRCLE”) (8 . “MYLAYER”") (10 5.0 7.0 0.0) (40 . 1.0)))
(entmake elist)
Vong tron dé dugc v& va néu chay tiép cac biéu thirc & vi du 1, két qua
nhén dugc nhu sau:
= Bién ename cd gia tri <Entity name: 7ef4feb8>
= Bién ecode la danh sach:
((-1 . <Entity name: 7ef4feb8>) (0 . “"CIRCLE")
(330 . <<Entity name: 7ef4fcf8>) (5. “8F”) (100 . “AcDbEntity”)

(67..0) (410 . “Model") (8 . "MYLAYER”) (100 . “AcDbCircle”)
(10 5.0 7.0 0.0) (40.1.0) (210 0.0 0.0 0.0 1.0))

C6 thé thy réng AutoCAD di tu thém cdc m& nhém chung vac mé cla
ddi tugng vira tao nhu tén déi tugng, nét, mau... theo gia tri mac dinh.

ssGet

= Ham dung d& chon nhém ddi tugng nhu khi thao téc truc tiép
trong méi trudng AutoCAD. Cl phap chung clia ham nhu sau:

(ssget [sel-method] [ptl [pt2]] [pt-list] [filter-list])

» sel-method — chudi ky tu thé hién cach chon nhém déi tugng
“C"-CrrosingWindow, “CP”-CrossingPolygon, “F’-Fence, “L"-Last,
“P-Previous, “W”-Window, “WP"-Palygon, “X"-chon tat ca, k& ca
trén céc I6p Off, Frozen va ndm ngoai ving nhin thay.
pt1, pt2 — diém xac dinh viing s& chon cic déi tugng (C hodc W).
pt-list — danh sach cac diém, xac dinh dudng gép khic (F) hodc da
giac (CP,WP) lién quan dén ving chon.
filter-list — danh sach lién k&t thé hién cach chon loai trlf, vi du
(ssget "X” '((0 . "LINE") (62 . 5))) s& chi chon cac doan thang
Line dugc v& mau xanh (md mau 5).
= Khi ham ssget khdng c6 tham s8, AutoCAD s& hién I8i nhac

“Select Objects...” yéu cau ngudi dung chon truc tigp.

ssDel

= Ham dung d& loai ddi tugng khoi nhdm chon, tuong tu Iua chon
“R” (remove) trong y&u cdu chon ddi tugng clia AutoCAD.
(ssdel ename ss)
= ename - t&n d&i tugng can loai khdi nhdm chon.
= ss— t&n nhém chon.

= N&u ename thudc nhdm ss, nhdm chon ss s& dugc loai b4t phan
tr c6 tén ename. Ham tra vé tén nhdm chon.

= N&u ename khong thudc nhom ss, ham tra vé NIL.

= Vidu
(setq ss (ssadd (entlast)) ; tao nhém ss gbm déi trgng vira vé.
(ssadd (entnext) ss)
(ssdel (entlast) ss)

; va b6 sung thém dbi twgng dau trong CSDL.
; loai d6i twgng cusi khoi nhém chon ss
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ssLength, ssName va ssMemb

= (sslength ss) tra vé s6 lugng ddi tugng trong nhdm chon ss.
= (ssname ss index) tra vé tén ddi tugng th(r index trong nhdm

chon ss. Luu y cdc ddi tugng trong nhom duge danh sB tir 0.

= (ssmemb ename ss) tra vé tén ddi tugng ename néu déi tugng
nay ndm trong nhdm ss, cdn néu khdng, ham tra vé& NIL.
= Vidu ap dung: nhap 2 nhém chon vao 1 nhém.
(setq ss1 (ssget)) ; ydu cau ngudi ding chon déi tugng, dua vao nhém ssi.
(setq ss2 (ssget)) ; ydu cau ngudi ding chon déi tugng, dua vao nhém ss2.
(setq num (sslength ss2)) ; Iy s6 phén tr trong nhém ss2, gan cho bién num

(setq ind 0) ; khéi tao b d&m
(repeat num ; 18p num [an

(setq ent (ssname ss ind)) ; 18y t&n phéan t th ind

(ssadd ent ss1) ; thém vao nhém ssl

(setqind (1+ ind)) ; téng ind thém 1

) ; két thic vong 1&p

’
Vidul
(defun ss-rcopy (ss pt ang / ss1 ent num ind) ; khai bao ham ss-rcopy
(if (null ss) (setq ss1 NIL) ; ss — nhdm chon
(progn ; pt—tadm quay
(setq ss1 (ssadd)) ; ang — goc quay

(setq num (sslength ss)  ind 0)
(while (< ind num)
(setq ent (ssname ss ind))
(command *_.Copy” ent " pt pt) ; copy fai chd
(command "_.Rotate” (entlast) ™" pt ang) ; quay
(ssadd (entlast) ss1)
(setqind (1+ ind))
») ; k&t thic while, progn, if
ss1 ; k&t qua tra va: nhém dbi tugng méi tao hodc NIL néu nhém chon rdng.
) ; k&t thic ham

Vidu 3

Vi du nay vé thém dudng tam vao cac vang tron do ngudi dung chon
(setq ss (ssget ‘((0."“CIRCLE")))); yéu cau ngusi ding chon déi tugng, nhung
(setq ind 0 ; chi dua céc vong tron vao nhém chon.
num (length ss)) ; dém s8 phan 10 d& chon
(repeat num
(setq ent (ssname ss ind)

ecode (entget ent) ; 18y ma déi twong
cen (cdr (assoc 10 ecode)) 5 dm vong tron
rad (cdr (assoc 40 ecode))) 5 bén kinh
(setq cl (polar cen 0.0 (* 1.1 rad)) ; V& 2 dung tam, db dai 1,1 dkinh

c2 (polar cen pi (* 1.1 rad))
c3 (polar cen (* pi 0.5) (* 1.1 rad))
c4 (polar cen (* pi 0.5) (* 1.1 rad)))
(command*_.Line" c1 c2“")
(command*_.Line" c3 c4 ")
(setq ind (1+ ind)) ; d6itwong tiép theo
) ; két thic vong 1&p

Chinh s(ra cac d6i tugng

= Trong thiét k& cac thao tac chinh sira d&i tugng nhu sao chép, xda, quay...

khdng thé thidu.

= D& thuc hién ty dong cic thao tac ndy, cé thé sir dung ham command goi

cac Iénh AutoCAD va cac nhdém chon.

» Cling cd thé truy cip tryc tiép vao CSDL clia AutoCAD dé chinh stfa. Thao

téc thay dai truc tiép ma déi tugng thuc hién bing ham (entmod elist)
va cap nhat lai hinh &nh mdi clia di tugng bang ham (entupd ename).

= MGt cach hitu hidu khac I3 k&t hgp ca 2 cach trén dé thuc hién chinh stra

d6i tugng AutoCAD.

= Céc vi du minh hoa:

= Vidu 1: Ham ngudi ding ss-rcopy tao nhdm ddi tugng mdi quay mot
g4c so vai nhdm déi tugng gbe.

= Vidy 2: Stra d6i tugng bang entmod va entupd

= Viduy 3: Ham ngudi duing CenterLine d& thém duding tdm cho céc
vang tron trén ban vé.

Vidu 2

Gia sUr d& tao I6p MYLAYER, v& vong tron ¢ tam (5.0 7.0 0.0), ban kinh 1.0
(setq elist *((0 . "CIRCLE") (8 . "MYLAYER") (10 5.0 7.0 0.0) (40 . 1.0)))
(entmake elist)

sau dé mudn déi ban kinh thanh 10.0 va mau tir “ByLayer” thanh do.

(setq newrad (cons 40 10.0) ; khai béo danh séach lién k&t thé hién ban kinh méi

newclr (cons 62 1)) ; danh sach lién k&t th& hidén mau méi (1 = dd)

(setq ent (entlast)) ; 18y tén déi twgng vira v& (vong tron)

(setq ecode (entget ent)) ; |8y théng tin m3 d6i twgng va thay d6i ching

(if (setq clr (assoc 62 ecode)) ; néu da dat mau (c6 ma 62)
(setq ecode (subst newdr clr ecode)) ; thithay méi
(setq ecode (append ecode (list newclr))) ; néu chua thi thém vao
)

(entmod ecode) ; cép nhat dif liéu

(entupd ent) ; cap nhat déi tugng

17



