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چرا كد مياني
چرا مستقيما كد نهائي توليد نمي كنيم؟ •
برخي از ويژگي هائي مهم كد مياني•

.به سادگي به كد نهائي قابل ترجمه است• رج بل ي ه ب ي ب
.به سادگي از كد مبدا قابل توليد است•
است• دستكاري و تفسير قابل راحت .به راحتي قابل تفسير و دستكاري استبه
انجام عمل بهينه سازي روي آن راحت تر از كد نهائي انجام مي •

د . گيردگ
.  موجب مستقل از بستر شدن زبان مي شود•
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ماشين پشته اي–مثالي از كد مياني 
.  كد مياني جاوا از اين گونه است•
.اين كد نسبتا كم حجم است•
مثال •

• A / B + C * D
Push A
Push BPush B
Div
Push C 
P h DPush D 
Mul
Add
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كد سه آدرسه  –مثالي از كد مياني 
فرم نوشتاري آن گونه هاي متفاوتي دارد•
دستورات سه آدرسه داراي حداكثر سه عملوند و يك عملگر •

)A = B op C(هستند )(
: مثال •

• S = B + C / D• S = B + C / D
t1= C / D
S = B + t1
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مثال هائي از كد سه آدرسه
• x = y 
• x = op y
• x = y op z

[i]• x = y[i]
• goto L

if ( l ) L• if (x relop y) goto L
• y = call p(x1, x2, …, xn)
• x = &y
• x = *y
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گرامر و اعمال مربوط به دستور انتساب
S → id = E {  p = lookup(id.name);

if (p != NULL) S.code = gen(p ‘=‘ E.place);
else error;

E → E1 + E2

;
S.code = nulllist; 

}
{  E.place = newtemp();

E code = append(E1 code E2 code gen(E place ‘=‘ E1 place ‘+’ E2 place);

E → E1 * E2

E.code = append(E1.code,E2.code,gen(E.place = E1.place + E2.place); 
}
{  E.place = newtemp();

E.code = append(E1.code,E2.code,gen(E.place ‘=‘ E1.place ‘*’ E2.place); 
}

E → - E1

}
{  E.place = newtemp();

E.code = append(E1.code,gen(E.place ‘=‘ ‘-’ E1.place)); 
}
{ l l d d }E → (E1)

E → id

{  E.place = E1.place; E.code = E1.code; }
{  p = lookup(id.name);

if (p != NULL)  E.place = p;
else  error;
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E.code = nulllist; 
}



x = a*b + c*d - e*f

S

E
=

id

E+
id

x E

E E*
E

E E*

-E

E E*

E E*

id id

id idid ida b
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x = a*b + c*d - e*f E → id
{  p = lookup(id.name);

if (p != NULL)  E.place = p;
else  error;
E.code = nulllist; 

}S

E
=

id

E+
id

x E

E E*
E

E E*

-

place = loc(e)

E

E E*

E E*

id id

id id

place = loc(e)
code = null

E E

id ida b
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x = a*b + c*d - e*f E → id
{  p = lookup(id.name);

if (p != NULL)  E.place = p;
else  error;
E.code = nulllist; 

}S

E
=

id

E+
id

x E

E E*
E

E E*

-

place = loc(e)

E

E E*

E E*

id id
place = loc(f)

id id

place = loc(e)
code = null

E E

id ida b

place  loc(f)
code = null
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x = a*b + c*d - e*f
E → E * E 
{  E.place = newtemp();

E.code = append(E1.code,E2.code,gen(E.place ‘=‘ E1.place ‘*’ E2.place); 
}S }

E
=

id

E+
id

x E

E E*
E

E E*

-

place = loc(e)

E

E E*

E E*

id id
place = loc(f)

place = loc(t1)
code = { t1 = e * f; }

id id

place = loc(e)
code = null

E E

id ida b

place  loc(f)
code = null
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x = a*b + c*d - e*f
E → E * E 
{  E.place = newtemp();

E.code = append(E1.code,E2.code,gen(E.place ‘=‘ E1.place ‘*’ E2.place); 
}S }

E
=

id

E+
id

x E

E E*
E

E E*

-

place = loc(e)

E

E E*

E E*

id id
place = loc(f)place = loc(d)

place = loc(t2)
code = { t2 = c * d; }

place = loc(t1)
code = { t1 = e * f; }

id id

place = loc(e)
code = null

E E

id ida b

place  loc(f)
code = nullplace = loc(c)

code = null

place = loc(d)
code = null
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x = a*b + c*d - e*f
E → E * E 
{  E.place = newtemp();

E.code = append(E1.code,E2.code,gen(E.place ‘=‘ E1.place ‘*’ E2.place); 
}S }

E
=

id

E+
id

x E

E E*
E

E E*

-

place = loc(e)

E

E E*

E E*

id id
place = loc(f)place = loc(d)

place = loc(t2)
code = { t2 = c * d; }

place = loc(t1)
code = { t1 = e * f; }

id id

place = loc(e)
code = null

E E

id ida b

place  loc(f)
code = nullplace = loc(c)

code = null

place = loc(d)
code = null
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x = a*b + c*d - e*f S → id = E
{  

p = lookup(id.name);
if (p != NULL) 

S.code = gen(p ‘=‘ E.place);
else error;S code = { t1 = e * f; t2 = c * d; t3 = t2 - t1; t4 

= a * b; t5 = t4 + t3; x = t5; }
S.code = nulllist; 

}

E
=

id

; ; ; }

place = loc(t5)
code = { t1 = e * f; t2 = c * d; t3 = t2 - t1; t4 = a * b; t5 = t4 + t3 }

E+
id

x E

E E*

place = loc(t3)
code = { t1 = e * f; t2 = c * d; t3 = t2 - t1; }

place = loc(t4)
code = { t4 = a * b; }

E

E E*

-

place = loc(e)

E

E E*

E E*

id id

place = loc(a)
code = null

place = loc(t1)
code = { t1 = e * f; }

place = loc(f)place = loc(d)

place = loc(b)
code = null

place = loc(t2)
code = { t2 = c * d; }

id id

place = loc(e)
code = null

E E

id id

place = loc(c)
code = null

a b

place  loc(f)
code = null

place = loc(d)
code = null
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x = a*b + c*d - e*f

S

tt1 1 = e * f;= e * f;
tt2 2 = c * d;= c * d;
tt3 3 = t= t2 2 -- tt11;;

E
=

id

;;
tt4 4 = a * b;= a * b;
tt5 5 = t= t4 4 + t+ t33;;
x = tx = t55;;

E+
id

x E

E E*

x = tx = t55;;

E

E E*

-E

E E*

E E*

id id

id idid ida b
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x = a*b + c*d - e*f
// c = // c = 00

tt1 1 = e * f; = e * f; // c = // c = 11

S

tt2 2 = c * d; = c * d; // c = // c = 22
tt1 1 = t= t2 2 -- tt11; ; // c = // c = 11
tt22 = a * b;= a * b; // c =// c = 22

E
=

id

tt2 2  a  b;  a  b; // c  // c  22
tt1 1 = t= t2 2 + t+ t11; ; // c = // c = 11
x = tx = t11; ; // c = // c = 00

E+
id

x E

E E*
E

E E*

-E

E E*

E E*

id id

id idid ida b
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دسترسي به عناصر آرايه
و   Sبا آدرس شروع  A[low1..high1, low2..high2]آرايه سطري دو بعدي •

Wاندازة عناصر 
A[iآ j] : A[i,j]آدرس عنصر•

• S + (i–low1)(high2–low2+1) × w + (j – low2) × w
• Length2 = (high2-low2+1)

• S + i × Length × w + j × w (low x Length × w) + (low × w)• S + i × Length2 × w + j × w – (low1 x Length2 × w) + (low2 × w)
• S0 = S – (low1 × Length2 × w) + low2 × w

• S0 + (i × Length2 + j ) × w
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دسترسي به عناصر آرايه
L L →→ Elist ]Elist ] {   L.place = newtemp();{   L.place = newtemp();

L.offset = newtemp();L.offset = newtemp();
codecode1 1 = gen(L.place = gen(L.place ‘‘==‘‘ constTerm(Elist.array));constTerm(Elist.array));

dd 22 (L ff t(L ff t ‘‘ ‘‘ Eli t lEli t lcodecode2 2 = gen(L.offset = gen(L.offset ‘‘==‘‘ Elist.place Elist.place 
*sizeof(baseType(Elist.array)));*sizeof(baseType(Elist.array)));

L.code = append(Elist.code,codeL.code = append(Elist.code,code11,code,code22););
}}

Elist Elist →→ ElistElist1 1 , E, E {   t = newtemp();{   t = newtemp();
m = Elistm = Elist11.ndim + .ndim + 11;;
codecode1 1 = gen(t = Elist= gen(t = Elist11.place * numElem(Elist.place * numElem(Elist11.array,m));.array,m));
codecode2 2 = gen(t = t + E.place);= gen(t = t + E.place);gg
Elist.array = ElistElist.array = Elist11.array;.array;
Elist.place = t;Elist.place = t;
Elist.ndim = m;Elist.ndim = m;
Elist.code = append(ElistElist.code = append(Elist11.code,E.code,code.code,E.code,code11,code,code22););

}}}}

Elist Elist →→ id [ Eid [ E {   Elist.array = id.place;{   Elist.array = id.place;
Elist.place = E.place;Elist.place = E.place;
Elist ndim =Elist ndim = 11;;
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Elist.ndim = Elist.ndim = 11;;
Eist.code = E.code;Eist.code = E.code;

}}



دسترسي به عناصر آرايه
E E →→ LL {  if (L.offset = NULL) then E.place = L.place;{  if (L.offset = NULL) then E.place = L.place;

else E.place = newtemp;else E.place = newtemp;
E.code = gen(E.place = L.place[L.offset]);E.code = gen(E.place = L.place[L.offset]);  E.code  gen(E.place  L.place[L.offset]); E.code  gen(E.place  L.place[L.offset]); 

}}
S S →→ L = EL = E {  if L.offset = NULL then E.code = gen(L.place = E.place);{  if L.offset = NULL then E.code = gen(L.place = E.place);

else  S.code = append(E.code,gen(L.place[L.offset] = E.place);else  S.code = append(E.code,gen(L.place[L.offset] = E.place);
}}

L L →→ idid {  L.place = id.place;{  L.place = id.place;
L.offset = null;L.offset = null;

}}}}

كه اندازة عناصر آن چهار بايت است؛ توليد كد براي  كه اندازة عناصر آن چهار بايت است؛ توليد كد براي    A[A[11....1010,,11....2020]]آراية آراية : : مثال مثال ••
x=A[y,z]x=A[y,z]  را انجام مي دهيمرا انجام مي دهيم..

khademzadeh@mshdiau.ac.ir 18



x=A[y,z]x=A[y,z] t1 = y * 20
t1 = t1 + z[y, ][y, ]
t2 = c
t3 = t1 * 4
t4 = t2[t3]
x = t4

S

E

L

=L

x

place =t4
place = x
offset = null

place = t2
ff 3Lx offset = t3

Elist ]place =t1
ndim=2,  array=A

Elist Eplace =y
ndim=1, array=A ,

A E[ place =y

place =z

L
place = z
offset = null[

L
place = y
offset = null

L offset  null

z
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عبارات منطقي و رابطه اي  
E → false {  E.place = newtemp()

E.code = {gen(E.place = 0)}
E laststat = E nextstat + 1E.laststat = E.nextstat + 1

}
E → true { E.place = newtemp()

E.code = {gen(E.place = 1)}
E.laststat = E.nextstat + 1

}
E → (E1) { E.place = E1.place;

E.code = E1.code;E.code  E1.code;
E1.nextstat = E.nextstat
E.laststat = E1.laststat

}
E t E { E l t ()E → not E1 { E.place = newtemp()

E.code = append(E1.code,gen(E.place = not E1.place))
E1.nextstat = E.nextstat
E.laststat = E1.laststat + 1
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• if(x!=0 && y/x>2) then …

• orElse or• orElse  or 
• andThen  and
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عبارات منطقي و رابطه اي  
E → E1 or E2 { E.place = newtemp()

E.code = append(E1.code,E2.code,gen(E.place = E1.place or E2.place)
E1.nextstat = E.nexstat
E2 nextstat = E1 laststatE2.nextstat = E1.laststat
E.laststat = E2.laststat + 1

}

E → E1 and E2 { E.place = newtemp()
E.code = append(E1.code,E2.code,gen(E.place = E1.place and E2.place)
E1.nextstat = E.nexstat
E2.nextstat = E1.laststat
E.laststat = E2.laststat + 1

}}

E → id1 relop id2 { E.place = newtemp()
E.code = gen(if id1.place relop id2.place goto E.nextstat+3)
E.code = append(E.code,gen(E.place = 0))

d d( d ( 2))E.code = append(E.code,gen(goto E.nextstat+2))
E.code = append(E.code,gen(E.place = 1))
E.laststat = E.nextstat + 4

}
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مثال
:براي عبارت منطقي زير كد توليد كنيد•

M < N and P < Q or R < S
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whileدستورات شرطي و حلقة 
S → if E then S1 { E.true = newlabel

E.false = S.next
S1.next = S.next1

S.code = append(E.code,gen(E.true:),S1.code)
}

S → if E then S1 else S2 { E true = newlabelS → if E then S1 else S2 { E.true = newlabel
E.false = newlabel
S1.next = S.next
S2.next = S.next
S code append(E code gen(E true:) S codeS.code = append(E.code,gen(E.true:),S1.code,
gen(goto S.next),gen(E.false :),S2.code)

}

S hil E d S { S b i l b lS → while E do S1 { S.begin = newlabel
E.true = newlabel
E.false = S.next
S1.next = S.begin
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S.code = append(gen(S.begin:),E.code,gen(E.true:),S1.code,
gen(goto S.begin)

}


