9 C,HUOIFG 6
XU LY NGU NGHIA

Xt 1y ngit nghia ¢ hai cach: kiém tra tinh (static check) va kiém tra
dong (dynamic check).
Trong chuong nay ching ta chi ban dén ki€m tra ngit nghia tinh.
Xt 1y ngit nghia tinh bao gdom:
1. Truyén thudc tinh
Ki€m tra ki€u
Ki€m tra trinh tu diéu khié€n
Ki€m tra tinh duy nhat
Ki€m tra moi lién hé cla tén
Xt 1y c4c phat bi€u goto tham khio trudc.
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CUOL | Bo phan .| Boxily | Sinhma | >
token | tich cd phédp | cd phdpi| nglf nghia | cd phap | trung |itrung glan
| gian |

Hinh 6.1. Vi tri cua b xu ly ngit nghia.

6.1. Truyén thudc tinh
1. Ma trung gian
M3 trung gian ¢4 nhi€u loai: ma cambridge, ma Balan ngudc, ma bd
tam (triple code), ma bd t&r (quadruple code).
B¢ tit cho biéu thiic s hoc
Dang tong qudt: <toan tir> (<tic t6 1>, <tdc td 2>, <k&t qua>)
Mot cdch bi€u thi bi€n tam & bidng danh biéu:
Tén:rong
Loai: 4
Ki€u dit liéu: tuy theo ki€u clia cdc todn hang tham gia phép
toan.
Dia chi : dia chi twong d6i. Pia chi nay dudc gdn khi sinh ma.



Mot s6 ma bo tit cho cdc phép todn hoc
JMP (i, 0, 0) nhdy dén bd t& ¢6 chi so i
JPG (i, pl, p2) nhdy d€n bo tt i néu todn hang thit nhat
16n hon todn hang hai
asl (pl,p2,0) gédn tri pl cho p2. p2 1a bi€n don
FLT (pl, p2,0) BDéi tri cia pl thanh s6 thuc, gdn sang p2
FIX (pl, p2,0) Dadi tri cda pl thanh sd nguyén, gdn sang p2

6.2. Xu 1y ngit nghia véi phin tich ca phap tu dudi lén
1. Vén dé truyén thujc tinh
Thi du 6.1. Chiing ta ¢6 van pham G.
<assign stmt> — 1d := <expr>
<expr> — <expr> + <term> | <term>
<term> — <term> * <factor> | < factor>
< factor > — 1d | (< expr>)
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Hinh 6.2. Cay cu phdap A := X *(R + Q).



Bang danh biéu
Token Tri to ving | Kiéu dif liéu

1 1d A thuc
2 1d X thuc
3 id R thuc
4 id Q thuc

- Truyén thudc tinh
- Sinh ra bién tam khi thu gidm

2. Phuong phdp thuc hién su truyén thujc tinh
PE€ thyc hién x& 1y ngit nghia trong qud trinh phan tich cd phép, ching
ta s& dung mot stack dic biét gom cdc phan:
A: ky hi€u van pham (tugng trung cho mot danh hi€¢u)
B: c6 tri 0 hodc 1 (ky hiéu 1 1a bi€n tam)
C: con tré chi d&€n bang danh bi€u (thuc chat 1 vi tri cia danh
bi€u & trong bang danh bi€u



Thi du 6.2. Cho vian pham G nhu & thi du 6.1.
<asign stmt> — 1d := <expr>

<expr> — <expr> + <term> | <term>
<term> — <expr> * <factor> | <factor>
<factor> — 1d | (<expr>)

3. Nguyén tdc xu ly ngit nghia
Khi ¢6 mot chudi con x = X,X,..x, sip dugc thu gidm vé KHKKT U
(v6i ludt sinh U = x,, X, ..x_) thi hanh vi xtr Iy ngi nghia tai nat V la
ham cua:
1) Luatsinh U 2 x,X,..X,
2) Céc x Iy ngit nghia clia c4c nit x,, tic 12 c4c nit con clia V ¢6 thé
la:

i) Tra cttu bing danh bi€u

ii) Tao ra bi€n tam

111) Sinh ma trung gian

iv) Truyén thudc tinh tir x vé V



6.3. Kiém tra ki€u dit li¢u
1. He thong kiéu
DPinh nghia biéu thiic kié¢u
1. Kiéu dir liéu co ban
2. Khi bi€u thic ki€u dugc dit tén
3. B0 kién thiét ki€u bao gdm:
1) Day (array): array (I, T).
2) Tich s6 (product): tich sO cartesian T1 x T2.
3) Bdn ghi (record): ki€u ctia ban ghi 1a tich sd clia bi€u thifc
ki€u c4c thanh phan ctia nd.
Thi du:
type row = record
address : integer;
lexeme : array [1..15] of char;
end;
var table : array [1..10] of row;
Ki€u row dudc bi€u dién bing bi€u thic ki€u:
record ((address x integer) x (lexeme x array (1...15, char))).



4) Con tro (pointer): pointer (T).
5) Ham (function): D - R.
Thi du: trong Pascal c¢6 khai bao:
function f (a, b : char) : T integer;
Biéu thic ki€u cla f 1a:
char x char = pointer (integer)
4. Biéu thitc ki€u chita cdc bi€n ma tri clia ching 13 bi€u thic ki€u.
D€ bi€u dién bi€u thirc ki€u ta dung do thi. (H.6.4) 1a ciy va dag,
bi€u thi cho bi€u thic ki€u char x char = pointer (integer).
He thong kieu

—_— —_—
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char char  1nterger :
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Hinh 6.4. Cdy va dag, biéu thi cho biéu thitc char x char = point
(interger)



Kiém tra kiéu tinh va kiém tra kiéu dong
Phdt hién 16i
2. Ddc ta bp kiém tra kiéu don gidan
Ngon ngit don gian
Chiing ta ¢6 ngdn ngit don gian dudc sinh ra tr vin pham G
P—>D;E
D—->D;D|id: T
T — char | integer | array [num] of T| T T
E — literal | num | id [Emod E |[E]|E T

Mo phéng 6.1. So doé bién dich ding dé luu git kiéu ciia cdc danh biéu
P—>D:E
D—->D;D
D —1d : T {addtype (id. entry, T. type)}
T — char { T. type := char}
T — integer {T. type := integer}
T — T TI{T. type := pointer (T1. type)}
T — array [num] of TI1{T. type = array (num. val, T1 . type)}



Kiém tra cho biéu thiic
1. Kiéu token 1a literal va num thi c¢6 ki€u 13 char va integer.
E — literal {E. type := char}
E — num {E. type := integer}
2. E — 1d {E. type := lookup (id. Entry)}
3.E > El mod E2 {E. type :=if (El . type = integer) and
(E2. type := integer) then integer
else type - error}
4. E > El1 {E2} {E. type :=if (El . type = integer) and
(El. type E2 = array (s, t)) then t else type — error}
5.E > E1 T {E. type := if El. type = pointer (t) then t
else type — error}

Kiém tra kiéu dit li¢u cho cdc phdt biéu
Mot chuong trinh bao gdm céc khai bdo, sau d6 14 cdc phat bi€u, diéu
nay dugc bi€u thi bing ludt sinh P = D; S.



Mo phdng 6.2. So do bién dich cho kiéu dit liéu ciia cdc phdt biéu

P—->D:;S

S —1d := E {S.type :=1if id. type = E. type then void
else type - error}

S — if E then S1 {S.type :=if E. type = boolean then
S1. type else type - error}

S — while E do S1 {S.type :=if E. type = boolean then
S1. type else type - error}

S — S1; S2 {S.type :=if (SI. type = void) and
(S2. Type = void) then void
else type - error}

o A? o A? N
Kiem tra kieu cua ham

E 2 E (E)
Pé dién td ki€u cho bi€u thitc ki€u ta dung ky hiéu T va thém luit

sinh
T->TL - ‘T2 {T. type :=T1. type = T2. type}



Quy tic kiém tra ki€u cia ham 12
E =2 El1 (E2) {E.type :=if (E2. type =s) and
(E1. type =s > t) then t else
{type - error}
Tl xT2x. xTn
Thi du: root = (real = real) x real = real
Ching ta sé& hi€u 12 c6 khai bdo:
function root (functionf (real) : real; x : real) : real

3. Su tuong duong cua biéu thiic kiéu
Su tuong duong cdu triic cua biéu thiic kié¢u
Gidi thudt kiém tra tuong duong cdu tric ciia cdc biéu thiic kiéu



Mo phéng 6.3. Kié¢m tra tuong duong cdu triic cia hai biéu thitc
kiéu s va t.
function sequiv (s, t): boolean;
begin
if s va t cing mot ki€u cd ban then true
else if s = array (sl, s2) and t = array (tl, t2) then
return sequiv (s, s2) and sequiv (s2, t2)
else if s=sl xs2and t=tl x t2 then
return sequiv (sl, t1) and sequiv (s2, t2)
else if s = pointer (sl1) and t = pointer (t1) then
return sequiv (s1, tl)
elseif s=sl—>s2andt=tl— t2 then
return sequiv (sl, t1) and sequiv (s2, t2)
else return false;
end;

Thi du 6.3. Chiing ta s& giSi thiéu cdich ma hod cdc bi€u thitc ki€u clia
trinh bién dich C do D.M. Ritchie viét.



Mo phong 6.4. Cdc thi du vé biéu thiic kiéu.
char
freturns (char)
pointer (freturns (char))
array (pointer (freturns (char))

B¢ kién thidc ki€u M3 héa
pointer 01
array 10
freturns 11

C4c ki€u co bdn cida ngdn ngit C dugc John (1979) ma héa bing 4 bit

Kiéu cd ban Ma héa
boolean 0000
char 0001
integer 0010
real 0011




Mo phéng 6.5. Mda héa biéu thiic ki¢u & mé phdng 6.4.

Biéu thiic kiéu M3 héa
char 000000 0001
freturns (char) 000011 0001
pointer (freturns (char)) 0111 0001
array (pointer (freturns (char)) 100111 0001

- Tén cho biéu thiic kiéu
Sau day 12 mot doan khai bdo ki€u trong Pascal:
type link = T cell;
var next : link;
last : link;
p: T cell;
q,T: T cell;



Thi du 6.4.

Bién Biéu thitc ki¢u
next link
last link
p pointer (cell)
q pointer (cell)
r pointer (cell)

Hinh 6.11. Bién va cdc biéu thitc kiéu tuong itng

6.4. Chuyén doi kiéu
Thi du ky hiéu hau t& clia bi€u thic a + i sau khi thyc hién hanh vi
chuyén doi ki€u:

a 1 intereal real +

- Ap ddt todn tit (Coercion)
Thi du 6.5.



Mo phéng 6.6. Quy tdc kiém tra kiéu cho viéc dp ddt todn tit dé doi tri
todn hang tix s6 nguyén sang so thuc.

Luat sinh Luat ngu nghia
E — num E. type := integer
E — num. num E. type :=real
E—>id E. type :=lookup (1d. entry)

E —> El op E2 E. type :=1if (El. type = integer) and

(E2. type = integer) then integer

else if (E1. type = integer) and (E2. type = real)
then real

else if (E1. type =real) and (E2. type = integer)
then real

else if (E1. type = real) and (E2. type = real)
then real

else type - error




Luuy:
forl:=1toNdox[i]:=1 (1)
forl:=1toNdox|[i]:=1.0 (2)

6.5. Xit Iy ngit nghia cho phat biéu goto tham khio truéc
Thi du 6.6. Gia su ching ta c6 doan chuong trinh

goto L (10) JMP (0,0,0)

goto L (50) JMP (10,0,0)
goto L (90) JMP (50,0,0)

L:x:=x+1 (120)



Bang 6.2. Bdng luu giit tén phdt bié¢u va chi s6 dau danh sdch lién két

Tén p/b Dia chi Dinh nghia
L 90 0

Bang 6.3. Dién chi s6 ciia tén L vao cdc lénh nhdy

Tén p/b Pia chi Pinh nghia
L 120 1

(10) JMP (120,0,0)
(50) JMP (120,0,0)
(90) JMP (120,0,0)





