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Nguyén H#tu butc
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Khoa Céng nghé Thoéong tin
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e TONg quan vé sinh ma dich
e May ngan xép
e T chirc bd nhé
e BO lIéNh
e Xay dwng bang ky hiéu
e Bién
e Tham sb
\ e Ham, thu tuc va chwong trinh

/
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Sinh ma la gi?

Sinh ma 1a cong doan bién
Phan tich doi tr cau trac nglr phap cua

e chwong trinh thanh chudi cac
lénh thwe thi dwoc cua may
Phan tich dich
cl phap Cau trac nghr phap dwoc
quyét dinh bai bd phan tich
Phan tich Cu, phAap . L
nglr nghia Cac |énh cua may dich duoc

dac ta bdi kién trac thwce thi
cla may dich

\ Sinh ma /
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May ngan xép

e MAy ngan xép la mét hé thdng tinh toan
e S dung ngan xép dé lwu trir cac két qua trung gian
cua qua trinh tinh toan
e Kién tric don gian
e BO lIénh don gian
e May ngan xép c6 hai viing bd nhé chinh
e Khdi lénh: chira ma thwe thi ciia chwong trinh
e Ngan xép: str dung dé lwu trir cac két qua trung gian

\_
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May ngan xép

Code buffer Stack

DL
RA
SL
P1
P2
\A !
V2

PC

tmpl <
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May ngan xép

e Thanh ghi
e PC (program counter): con tro [énh trd toi
lénh hién tai dang thwc thi tréen bd dém
chwong trinh
e B (base) : con tro toi dia chi gOc cla ving

nho cuc bg. Cac bién cuc bd dworc truy xuat
gian tiép qua con tré nay

e T (top); trd t&i dinh cha ngan xép

\_
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May ngan xép

e Ban hoat déng (activation record/stack frame)

e Khong gian nhé cap phéat cho méi chwong trinh con
(ham/thu tuc/chwong trinh chinh) khi ching dwoc kich hoat

e Luwu gia tri tham sb
e Lwu gia tri bién cuc bd
e Lwu cac thdng tin khac
e Gia tri trd vé clia ham - RV
e Dia chi co sd cua ban hoat dbng cua chuwong trinh
con goi toi (caller) — DL
e Dia chilénh quay vé khi két thic chwong trinh con
e Dia chi co sd cua ban hoat ddng cua chuwong trinh

k con bao ngoai - SL /
e MOt chwong trinh con cé thé c6 nhiéu ban hoat déng
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May ngan xép

™

Procedure P(I : integer); .
Var x : integer; 7 RV
Procedure Q; DL

gar.i : char; RA
egl SL
End; izLZTXI
Procedure R(X: integer);
Var y : char; "~
Beq; RV
egin
DL
call 0; — RA
SL
Local x
RV
DL
——— RA
SL
param x
Local y

—P frame

— R frame
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May ngan xép

e RV: Luwu trir gia tri trd vé cho méi ham

e DL: St dung dé hoi phuc nglr canh cla caller khi
callee két thuc

e RA: St dung dé quay lai I&nh tiép theo cua caller khi
callee két thuc

e SL: St dung dé truy nhap cac bién phi cuc b

/
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May ngan xép

e BO Iénh
LA Load Address | t:=t+1; s[t]:=base(p)+q;
LV Load Value t:=t+1; s[t]:=s[base(p)+q];
LC Load Constant| t:=t+1; s[t]:=q;
LI Load Indirect | s[t]:=s[s][t]];
INT Increment T t:=t+q;
Decrement T t:=t-q;

\ DCT

Experiment in compiler

construction - Semantic Analysis

10




e BO Iénh
J Jump pc=q;
FJ False Jump | if s[t]=0 then pci=q; t:=t-1;
HL Halt Halt
ST Store slslt-11]:=slt]; t:=t-2;
CALL Call E[t::-2|-]1,:bp’cz Osl;[t+3]1=pc; s[t+4]:=base(p);
EP Eﬁiedure t:=b-1; pc:s[b+2]; b:=s[b+1];
EF Efi;cction t:=b; pc:=s[b+2]; b:=s[b+1];
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May ngan xép

e BO Iénh

RC Read read one character into s[s[t]]; t:=t-1;
Character

RI Read Integer | read integer to slsltll; t:=t-1;

WRC Write write one character from slt]; t:=t-1;
Character

WRI Write Integer | write integer from s[t]; t:=t-1;

WLN New Line CR & LF
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May ngan xép

e B0 Iénh

AD Add ti=t-1; sltl:=s[tl+s[t+1];
SB Subtract ti=t-1; sltl:=sltl-s[t+1];
ML Multiply t=t-1; sltl'=slt]*s[t+1];
DV Divide t'=t-1; sltl:=sltl/s[t+1];
NEG Negative slt]:=-s[tl;

)% gffci Top o Jrei1)=sltl; tr=t1;
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May ngan xép

™

e BO Iénh
t:=t-1; if sltl=s[t+1] then slt]l:=1 else
EQ Fqual slt]:=0;
NE Not Equal t1=t.-_1;. if s[t]—/=s[t+1] then slt]:=1 else
S[t]—09
oT Greater t:i=t-1; if s[t]>s[t+1] then slt]:=1 else
Than s[t]:=0;
T Less Than t1=t.-_1;. if s[tl<slt+1] then s[t]:=1 else
slt]:=0;
GE Greater or t:=t-1; if s[t]>=s[t+1] then s[t]:=1 else
Equal s[t]:=0;
LE Less of t:=t-1; if s[tl<=s[t+1] then slt]:=1 else
Equal s[t]:=0; /
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Xay dwng bang ky hiéu

e B4 sung thdng tin cho bién
e Vi tritrén frame
e Pham vi
e B4 sung thdng tin cho tham sb
o Vi tri trén frame
e Pham vi
e B4 sung théng tin cho ham/thd tuc/chwong trinh
e Dia chi bat dau
e Kich thwéc cua frame

k e Sb lwong tham sé ctiia ham/tha tuc /
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Xay dwng bang ky hiéu

e BO sung thdng tin cho bién
e Vi tritrén frame
e Pham vi

struct VariableAttributes {
Type *type;
struct Scope *scope;
int localOffset;

};
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Xay dwng bang ky hiéu

e BO sung thdng tin cho tham sb
e Vi tritrén frame
e Pham vi

struct ParameterAttributes {

enum ParamKind kind;
Type* type;

struct Scope *scope;
int localOffset;
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Xay dwng bang ky hiéu

e B4 sung thdng tin cho pham vi
e Kich thuwéc frame

struct Scope {
ObjectNode *objList;
Object *owner;
struct Scope *outer;
int frameSize;
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Xay dwng bang ky hiéu

e B4 sung théng tin cho ham
o Vjtri
e SO lwong tham s

struct FunctionAttributes ({

Type* returnType;
struct Scope *scope;

int paramCount;
CodeAddress codeAddress;

struct ObjectNode *paramList;
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Xay dwng bang ky hiéu

e BO sung thdng tin cho tha tuc
o Vjtri
e SO lwong tham s

struct ProcedureAttributes {
struct ObjectNode *paramList;
struct Scope * scope;

int paramCount;
CodeAddress codeAddress;

};
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Xay dwng bang ky hiéu

e BO sung théng tin cho
o Vjtri

struct ProgramAttributes {
struct Scope *scope;
CodeAddress codeAddress;

};
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Nhiém vu

e Viét cac ham sau trén symtab.c
int s1zeOfType (Type* type);
vold declareObject (Object* obj);
e Lwuy: D& don gian héa, méi gia trj interger/char déu
chiém moét tw (4 bytes) trén ngan xép
e Tht tw cac tr trén 1 frame nhw sau
e 0O:RV
e 1:DL

o 2:RA
o 3:SL

o 4-(4+k): k tham sb
o (4+k+1)-(4+k+n): bién cuc bod
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