CHUONG TRINH DICH
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Mon hoc “chuong trinh dich”

X

* Tén mon: chuong trinh dich (compiler)
= SO tin chi: 4 (3 1y thuyét + 1 bai tap)
* NO1 dung chinh:
= Tong quan vé mon hoc
= Cac khai niém co so
* Phan tich tur vung
= Phan tich cu phap
= Céc van dé khac
" Giang vién: Truong Xuan Nam, khoa CNTT
= Email: truongxuannam@gmail.com
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Tai1 licu mon hoc

= Gi4o trinh chinh: “Compilers: and
Principles, Technigues and

Tools, 2nd odition” Eumpllera

Principles, Techniques, and Tools

= Ta1 li¢u tham khao: “Nhap mon
chuwong trinh dich” — Pham
Hong Nguyén, PH Cong nghé

= Bai giang, bai tip, ma nguon,
diém so, thong bao, ... s& duoc .
dua lén site http://txnam.net, oerrey B Ulman
muc BAI GIANG L

PEARSON
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Kién thirc y€u cau

= Str dung dugc mot ngdn ngit 14p trinh phod thong
(C/C++, C#, Java,...) d€ vi€t chuong trinh
= Hiéu biét vé to chtrc clia may tinh:
= Hoat dong cua CPU (1énh may, c0, thanh ghi, 6 nhg,...)
= Cach lam viéc cua stack (trong may tinh)
= Ngon nglr assembly
= Ly thuyét tinh toan: automat, biéu thtrc chinh quy,
van pham phi ngr canh, phan loai chomsky,...
= C4u trac dir liéu: mang, ngan Xép, cay, danh sach,...

= Thuét toan: tim kiém, sép xép, tir dién, duy¢t cay,...

TRUONG XUAN NAM 6



N
5

Panh gia két qua

= Piém mon hoc = DQT x 30% + DPTCK x 70%
= Piém qua trinh:

\ \¥

" Piém danh @ @Ce\\d‘ 9

= Bai lam trén 16p qet ©

= Bai tap (ndp qua email) O 6006

« R . A \ e

= Piém thi cudi ky: Q P,e""g

= Thi viét, 90 phut Q (

: 000
= Chi bai tap, khong Iy thuyét @
* Pugc sur dung tai liéu tham khao

= Chi thi nhitrng gi hoc, khong c6 g161 han nd1 dung thi
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Ta1 sao phai hoc mon nay?

= D¢ c¢6 kién thitc vé chuong trinh dich

= P¢E ¢o hi€u bict vé cach thirc hoat ddng cua cac h¢
thong dich va khai thac tot hon cac hé thong do

" P¢ ¢6 nang cao ki nang viet chuong trinh

= P¢ co hiéu biét vé diém manh, di€ém yeu cua cac
ngon ngtr 1ap trinh, c6 lwa chon ngdn ngtr 1ap trinh
phu hop vd1 cong viec cua ban

= CO thém lua chon cho dé tai 1am tot nghiép

= C0 diem mon hoc va dugc ra truong
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Phan 2

Khai niém “chuong trinh dich”
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Khai niém “chuong trinh dich”

Tong quat nhat: chuong trinh dich 1a hé thong chuyén
do1 doan van viét trong ngon ngir A sang doan vin
twong dwong vict trong ngon ngir B

Tnput r—) Software me)  Qutput ‘

Source ) Destination
string Compiler == - String

Grammar mmmss) Compiler-Compiler ) Compilerf
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Khai niém “chuong trinh dich”

= Pinh nghia nhu vy qua tong quat, bai toan dich
ngdn nglt mot cach tong quat chua co 11 giai du tot
= Nguoi ta co gang giai quyét cac bai toan cu thé hon
va co (g dung thuc té hon, chang han:
* Dich mot ngdn nglr 1ap trinh thanh ma may
= Dich m@t ngon ngtr 1ap trinh bac cao thanh ngdn ngtr
bac thap hon
: Chuyén doi doan ma gilra cac ngdn ngir 1ap trinh
= Kiém tra chinh ta, nglr phap cua cac doan van
= MO ta hinh anh (dich tir hinh anh thanh van ban)
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Bién dich ngdn ngtr 1ap trinh

" Trong cac bai toan trén, “dich tir ngon ngir 1ap
trinh thanh mé& may” 1a bai toan quan trong, dong
gop rat 16n vao su phat trién ctia nganh may tinh

= Lap trinh vién khong thé viét chuong trinh 16n véi ma
may vi qua phuec tap, dé gay 161, nham chan

= Ban dau chi 1a bo dich don gian tir ngdn ngit cap thap
(assembly) thanh ma may

= Ting ning suat cua 1ap trinh vién (mot dong ma cap cao
twong duong vai1 vai nghin dong ma may)

* Pay cling la bai toan nghién ctru chinh cua mon hoc
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Dac trung cua chuong trinh dich

= Tinh toan ven: két qua ¢ ngdn ngir dich phai hoan
toan twong duong voi dau vao viét & ngoén ngir
nguon.
» Thanh ngtr Italia: “traduttore, traditore” (“dich thuat la
su phan bo1”)
= Tinh trong suot:
* Chuong trinh phai chia thanh cac budce doc lap
* Phai r0 rang vé két qua sau tir budc thuc hién
= C the thyc hign viéc higu chinh, sira 16i va toi wu sau
mo1 buodc
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Pac trung cua chuong trinh dich

* Tinh hi€u qua: chuong trinh dich str dung khong
qua nhiéu bo nhd va cong suat tinh toan, két qua o
ngon ngit dich 1a du tot.

= Tinh chiju 16i: chuong trinh c6 thé chap nhan mot
s0 161 cuia dau vao va dua ra cac goi v xtr 1y phu
hop. Chuong trinh ding & ngay 16i dau tién khong
thé coi 1a tot.

Cau hoi: Chwong trinh dich nén c6 thém nhirng dac
trung nao khac?
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Phan loal chuong trinh dich

= Phan loai co dién:
= Trinh bién dich (compiler): nhan toan bo nguodn réi dich
sang dich mot luot
. Triph thong dich (in‘terpreter): nhan ma nguodn t}‘rng
phan, nhan dugc phan nao dich (va thuc thi) phan do
= Nhan xét:
= Compiler hoat ddng giong nhu dich gia
" Interpreter hroat dong giong nhu nguoi phién dich (cac
cuodc giao ti€p)
* Hién nay: ranh g161 gitra compiler va interpreter
ngay cang mo dan
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Phan loal chuong trinh dich

= Ngay ca bién dich cling dugc chia thanh 2 loai:
= Tinh (statically): ma sinh ra chay truc tiép ngay
" Dong (dynamically): ma sinh ra can thao tac tai dinh vi
ro1 mo1 co thé chay duogc
= Mot s6 ngdn ngit 1ap trinh két hop ca compiler va
interpreter, chang han nhu java
= Ma java dugc bién dich thanh ma bytecode
* May 4o chay ma bytecode ¢ dang thong dich
= Mot s6 st dung compiler va just-in-time compiler
= Ma C# duoc bién dich thanh ma IL
= M3 IL dugc bién dich thanh mi may trong 1an chay dau
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Mot chuong trinh dich dién
hinh
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Mot chuong trinh dich dién hinh

.1 Phan tich tir vung
é Phan tich cd phdp Phan tich
Bo quan Iy | Phan tich ngir nghia

Sinh mad trung gian

T6i wu mad trung gian Tong hop

Sinh md dich

_____________________________________________________________

Md dich
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Pha 1: phan tich tur vung

= Phan tich tir vung (lexical analysis hay scanner) co
nhiém vu chinh sau day

" Doc du licu dau vao, loai bo cac khoi van ban khong can
thiét (dau cach, dau tab cac ghi chu,...)
= Chia khoi van ban con lai thanh cac tir vung dong thoi
xac dinh tir loa1 cho cac tir vung do
* Cac tur khoa cua ngon ngit: for, if, switch,...

* Tén rleng “1”7, 9, “myList”,...
e Cac hang sb: 17, 3.14, “%s”, “\n”,...
° Céc ki hiéu, 66(66 66)99, 66,9’, 66_{_’9) .

= CAc tir vung thu:o’ng duoc dinh nghia bo1 tur dién
(danh sach cac tir khoa) va cac biéu thirc chinh quy
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Pha 1: phan tich tur vung

= Vi du vé hoat dong cua b phan tich tir vung
» Pauvao: if (a >= b) max = a;
= Két qua:

1. “if” — tir khoa

2. “(» — ki hi€u (m6 ngoac)

3. “a” —tén riéng

4, “>=» — ki hiéu (16n hon hoidc bang)*
5. “b” —tén riéng

6. “)” — ki hiéu (dong ngoac)

7. “max” —tén riéng

g = — ki hiéu (bang)

9. “a” —tén riéng

€6=9d

, — ki hiéu (cham phay)

[EN
©
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Pha 2: phan tich cu phap

P

n

p

nan tich cu phap (syntax analysis hay parser) cé
h1i€ém vu chinh la sinh cay phan tich (hay cay cu

nap — syntax tree) cho day tir vung

= Cac luat cu phap thuong duoc thé hién & dang cac
luat phi1 ngtr canh (hoac mo rong)

= C6 rat nhiéu phuong phap xay dung mot parser:

» Str dung cac ki thuat duyét (top-down hoac bottom-up)
= Str dung ki thuat bang phuong an (automat day xuong)

= Thyc té: ngay ca voi mot ngon ngﬁ: co cu phép don
glan, xay du:ng mot parser hi¢u qua cho ngon ngir
d6 ciling 1a van dé kho
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Pha 2: phan tich cu phap

= Vi du vé hoat dong cua b phan tich tir vung

» Pauvao: if (a >= b) max = a;

= Két qua*:

cmd

/\

ifexp cmd
4/\

| exp \ exp
i# [ (|[a][>=][b|[) |[max]|[ = ][
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Pha 3: phan tich ngtr nghia

= Phan tich ngtr nghia (semantic analysis) s€ dua trén
cay phan tich dé thuc hién 2 Vlec chinh:

= Kiém tra xem chuong trinh ngudn cé cac 16i vé ngit
nghia hay khong

= Tong hop céc thong tin phuc vu cho giai doan sinh ma
= Mot vai tinh hudng vé ngir nghia:

= Khong tuong thich kiéu (gan chudi vao so)

= Khong chuyén kiéu duoc
= Tong hop thong tin dé sinh ma:

= Quyét dinh vé kiéu cua hang so, biéu thirc

* Tinh toan truc tiép cac gia tri tinh
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Pha 4: sinh ma trung gian

* Thong thuong cac trinh dich str dung loai ma 3 dia
chi (TAC — three-address code) hoac ma SSA (static
single assignment) lam ma trung gian

= Cac loai ma nay gitp cho viéc t6i vu hoa dé dang
hon (thuc hi€én ¢ pha sau)

= Ngoai ra budc nay con phan tich hoat dong cua
chuong trinh (control flow analysis) dé canh bao
mot s rii ro trong ma nguodn, chang han:

= Bién str dung nhung chua khai tao
* Poan ma vo dung (khong bao gid chay to1)

TRUONG XUAN NAM 24



Pha 4: sinh ma trung gian

// Ma nguobn
for (1 =0; 1< 10; ++1) b[i] = i*i;

// Ma trung gian dang TAC

tl := 0 ; initialize i
L1: if t1 >= 10 goto L2 ; conditional jump
t2 = t1 * t1 ; square of 1
t3 :=tl *4 ; word-align address
t4 :=b + t3 ; address to store i*i
*4 = 12 ; store through pointer
t1 :=1t1 +1 ; increase 1
goto L1 ; repeat loop

L2:
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Pha 5: t6i wu ma trung gian

= T6i wu (optimization) ma trung gian tao ra ma co
toc do chay nhanh hon
= Khong phai ma ngan hon thi chay nhanh hon
= Nhiéu trinh dich cho phép lua chon chién luoc toi
uu Ma thich hop véi muc dich st dung
= Mot s6 ki thuat toi wu kinh dién:
= [.oa1 bo doan ma du thua
* Tan dung la1 két qua tinh toan da co
= Str dung thanh ghi thay vi bd nho
= Tach doan ma thanh nhiéu doan con chay song song

TRUONG XUAN NAM
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Pha 5: t6i wu ma trung gian

= Nhiéu ki thut phu thudc vao kiéu cua bo xir Iy
= May tinh c6 nhiéu CPU
= May tinh c6 siéu phan luong
= May tinh ¢ b0 tién doan ré nhanh

= Vi du vé toi wu mi trung gian

* Poan ma: a = b;
C = a + 10;
= Pugc thay bang: a = b;
c =b + 10;
= Ly do: 2 1énh trén c6 thé chay song song trén méy nhiéu

CPU nén tot hon
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Pha 6: sinh ma dich

= Sinh ma dich (code generation) tao ra ma dich
(thuong 1a dang ma may hoac ma assembly) tir cac
ma TAC hoac SSA da duoc to1 vu

= Pay 1a budc twong d6i don gian (so vdi cac budc
khac), viéc chuyén do1 tr ma TAC hoac SSA sang
cac ma may hoac ma trung gian thuong s dung cac
luat chuyén doi don gian dang ncu-thi

= Ngoai ra budc nay co6 thé bo sung mot so thong tin
trong truong hop ma dich la loai tai dinh vi
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Phan tich va Tong hop

" 6 budc bién dich co6 thé chia thanh 2 giai doan:
= Ky dau (front-end), con goi 13 giai doan phan tich:
» Gom 3 budc dau tién
» Gitip bién doi tir ngdn ngit ngudn sang mot mo hinh trung gian
* Khong phu thudc vao ngon ngtt dich
= Ky sau (back-end), con goi 1a giai doan tong hop:
« Gom 3 budc sau cung
e Giup chuyén doi tir mo hinh trung gian sang ngdn ngir dich
. Khéng phu thudc vao ngdn ngir nguon
= Thuc té thi c6 nhiéu tng dung chi sir dung mot vai
phan cua trinh bién dich; chang han nhu rng dung

kiém 16i ngit phap trong céc trinh soan thdo vin ban

TRUONG XUAN NAM 29



Phan 4

MOt hé théng dich
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Mot hé théng dich

= Chuong trinh dich hiéu qua phai kém v&i né nhiéu
cong cu ho tro, nhitng cong cu ndy cung vdi chuong
trinh dich tao thanh mot hé théng dich hoan chinh
= C4c IDE (moi trudng phat trién tich hop) cua cac ngodn
ngit 14p trinh, ngoai trinh bién dich thi con nhiéu cong
cu khac nhu: bo tién xu 1y ma nguén, cong cu soan thao
ma nguén, cong cu hd tro viét ma, cong cu trg giup,
cong cu go roi, cong cu phan tich ma, ...
* Cac cong cu dich tu dong ngdn nglr tu nhién, ngoai
module dich tu ddng con ¢d cac cong cu khac: bd nhap
liéu, tir dién, bo nhan dang, bd téng hop tiéng noi,...

TRUONG XUAN NAM 31



Mot hé théng dich

= Do viéc nghién ctru vé chuong trinh dich da rat sau
sac, nén nhiéu thanh phan cta chuong trinh dich da
duoc chuan hda va co thé tach ra dung doc lap
* B0 cong cu Lex/Flex: sinh tu dOng cac scanner
= BO cong cu Yacc/Bison: sinh tu d0ng cac parser
= Nhung module ddc 1ap nay co thé cé nhitng (g
dung riéng va c6 thé thay thé 1an nhau
" H¢ thong eclipse: c6 thé ho tro nhiéu ngdn ngir 14p trinh
bang cach thém cac module mai
= B§ dich Intel C++ 6 thé gitup dich ma C++ t6i uu hon
néu dung chip Intel
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Phan 5

Ung dung chuong trinh dich
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Ung dung chuong trinh dich

= T ing dung ban dau 1a chuong trinh dich cho ngdn
ngtr 1ap trinh, nhi€u ki thuat da dugc ap dung vao
cac nhi€u nganh khac

= B§ kiém tra chinh ta

* Dung cho cac ngon ngtr tu nhién (trong cac phan mém
soan thao van ban)

» Tro giup viéc soan thao (intellisense, word suggestion)
= Bo kiém tra ngit phap

= Kiém tra 16i nhanh khi viét ngdn ngit lap trinh

= Soat 161 khi viét tai liéu bang ngén ngit ty nhién
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Ung dung chuong trinh dich

= Sinh cac by nhan dang ma ddc / virus:
= M6i ma doc / virus dugce nhan dang boi mot mau
(pattern) hoac mot automat
= Két hop nhiéu automat lam mot dé tang tbc d6 cﬁ~a viéc
nhan dang (thay vi phai chay mot automat cho méi‘
virus, ta chay mot automat phat hieén dong tho1 nhicu
Virus)
= Cac cong cu vé ngdn ngir:
= Bo tim kiém vin ban hiéu qua
* B0 phat hi€n ngbén ngtr
= B9 dién dich céac giao thirc
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Phan 6
D01 twong nghién ciru cua mon
hoc nay
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Bal toan “Dich”

= Nhu tim hiéu & céc phan trén, chl’mg ta ¢ thé thay:
" Chuong trinh dich co6 rat nhleu bién thé: bién dich, thong
dich, kiém tra ngit phap, kiém tra 10i chinh ta,.

= Chuong trinh dich rat phong phu ¢ dau vao va dau ra:
dich tr ngén ngtr tw nhién sang ngdn ngr ty nhién, dich
ngon ngir 1ap trinh sang ma may, dich tur bi€u thirc chinh
quy thanh automat, .
= Pé tranh van dé qua lan man, can thu gon d01 tuong
nghién ctru cua mon hoc bang cach han ché chung
lai, ta phat biéu bai toan “Dich” nhu sau: “nghien
ciru cdc bwdc hoat dong ciia hé thong bién dich
mot ngon ngir lgp trinh don gian thanh ma may”
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Phan 7

Muc tieu cua mon hoc
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Muc tieu cua mon hoc

= Muyc tiéu vé kién thirc:
= Nam duoc khai niém chuong trinh dich
= Nam duoc cach thirc hoat dong cua h¢ théng dich
= Nam duoc cac phuong phap phan tich tir vung don gian
= Nam duoc mot s6 phuong phap phan tich vin pham
= Hiéu dugc cac van dé vé ngir nghia, sinh ma, t6i uu,. ..
= Ung dung thuc té:
= Ap dung vao céc linh vuc khac: giao thurc trao doi thong
tin, cac cong cu xu 1y van ban, xur ly ngdn nglr tu nhién
= Nghién ctru cac van dé xa hon trong chuong trinh dich
= Nghién ctru cac tmg dung mdi cua hé thong dich
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Phan 8

Thao luan
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Thao luan

1.

2.

3.

Hay chi ra cac bwéc hoat dong cua trinh dich hop ngiv
(assembler) twong tng voi 6 pha cua mot compiler
dwoc mo ta & trén

Mot dich gia dich mét bai tho tir tiéng Anh sang tiéng
Viét, theo ban, dich gia do sé thuwc hién nhitng pha nao
trong 6 pha cua mot complier? Hay mo ta qua trinh
thiwec hién va két qua cac bwée dé

Mot nhan chitng mé ta lai hinh danh ctda doi tirong
trong mot vu an cho canh sat, thi nhan chirng doé thuc
hién nhitng pha nao trong 6 pha trén?
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Thao luan

4.

Cac wu diém va nhworc diém cta viéc bién dich so véi
viéc thong dich

Sw giong nhau va khac nhau gitra bai toan “dich ngoén
ngir [dp trinh thanh ma may” va “dich tir tiéng Anh
sang tiéng Viét”

Sw gibng nhau va khac nhau gitta mét chwong trinh
dich va mot ngwoi bién dich

Ké tén mot chwong trinh khong phai chwong trinh dich
nhuwng lai hoat dong nhw chwong trinh dich

Viéc dién giai hanh vi cta dong vat c6 phai la dich?
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