
%%&!"#$%&##'())#*%&+
"

HW(7K*+
block1:
1.   ld   [a],Pr1
2.   ld   [b],Pr2
3.   add  Pr1,Pr2,Pr3    
4.   st   Pr3,[d]
5.   cmp  Pr3,0
6.   be   block3
block2:
7.   mov  1,Pr4
8.   st   Pr4,[flag]
9.   b    block4
block3:
10.  st   0,[flag]
block4:
11.  ld   [d],Pr5
12.  ld   [g],Pr6
13.  sub  Pr5,Pr6,Pr7  
14.  st   Pr7,[f]
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%%'!"#$%&##'())#*%&+
"

D+n**#,1'+B9*+#<0='89=#,K+19*(=085f#
'0I'+,=#S#V(*9+,#N0),=E#='+5#'0I'+,=#!T#
V(*9+,.#

block1:
1.   ld   [a],Pr1
2.   ld   [b],Pr2
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12.  ld   [g],Pr6
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-+W=E#187+#45,=)91=085,#J#(5B#3.#
block1:
1.   ld   [a],Pr1
2.   ld   [b],Pr2
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12.  ld   [g],Pr6
3.   add  Pr1,Pr2,Pr3 
4.   st   Pr3,[d]



%%)!"#$%&##'())#*%&+
"

-8<#&&#1(5#0,,9+#[Sg&\E#N8**8<+B#QC#@E#
&JE#M#(5B#&3.#:*81^#:3#0,#58<#+7K=CE#,8#
:2#(5B#:J#()+#,1'+B9*+B.##

L'+)+#()+#58#,=(**,.#45#N(1=E#0N#<+#
+e90V(*+51+#Pr3#(5B#Pr5E#45,=)91=085#
&&#1(5#Q+#)+78V+B.

block1:
1.   ld   [a],Pr1
2.   ld   [b],Pr2
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12.  ld   [g],Pr6
3.   add  Pr1,Pr2,Pr3 
4.   st   Pr3,[d]

5.   cmp  Pr3,0
11.  ld   [d],Pr5

14.  st   Pr7,[f]
block2:
7.   mov  1,Pr4
8.   st   Pr4,[flag]
9.   b    block4
block3:
10.  st   0,[flag]
block4:

13.  sub  Pr5,Pr6,Pr7  
6.   be   block3



%%*!"#$%&##'())#*%&+
"

;()B<()+#"9KK8)=#N8)#_*8Q(*#
!8B+#68=085
D+#<(5=#=8#Q+#(II)+,,0V+#05#,1'+B9*05I#
*8(B,E#<'01'#0519)#'0I'#*(=+510+,#<'+5#
(#1(1'+#70,,#8119),.
45#7(5C#1(,+,E#185=)8*#(5B#B(=(#
B+K+5B+510+,#7(C#N8)1+#9,#=8#)+,=)01=#
'8<#N()#<+#7(C#78V+#(#1)0=01(*#*8(B.
!85,0B+)

p = Lookup(Id);
  ...
if (p != null) 

print(p.a);
4=#7(C#<+**#Q+#='(=#='+#8QU+1=#)+=9)5+B#
QC#Lookup#0,#58=#05#='+#Z&#1(1'+.#L'9,#
<+nB#*0^+#=8#,1'+B9*+#='+#*8(B#
I+5+)(=+B#QC#p.a#(,#,885#(,#K8,,0Q*+f#
0B+(**C#)0I'=#(N=+)#='+#*88^9K.#
:9=#78V05I#='+#*8(B#(Q8V+#='+#p != 
null#1'+1^#0,#1*+()*C#95,(N+.



%&+!"#$%&##'())#*%&+
"

Y#597Q+)#8N#78B+)5#7(1'05+#
()1'0=+1=9)+,E#051*9B05I#45=+*n,#
4=(5097E#'(V+#K)8K8,+B#(##6/("*&$'3/)
*+&5#=8#(**8<#N)++)#18B+#78=085#<'+5#
,1'+B9*05I.
Y#,K+19*(=0V+#*8(BE
ld.s  [adr],%reg
(1=,#*0^+#(5#8)B05()C#*8(B#(,#*85I#(,#
='+#*8(B#B8+,#58=#N8)1+#(5#05=+))9K=.#4N#
0=#B8+,E#='+#05=+))9K=#0,#,9KK)+,,+B#(5B#
(#,K+10(*#NaT#[58=#(#='05I\#Q0=#0,#,+=#05#
='+#)+I0,=+)#[(#'0BB+5#M@='#Q0=\.#Y#NaT#
Q0=#1(5#Q+#K)8K(I(=+B#=')89I'#
05,=)91=085,#Q+N8)+#Q+05I#=+,=+B.
45#,87+#1(,+,#[*0^+#89)#=(Q*+#*88^9K#
+W(7K*+\E#(#)+I0,=+)#185=(0505I#(#NaT#
Q0=#7(C#,07K*C#58=#Q+#9,+B#Q+1(9,+#
185=)8*#B8+,5n=#)+(1'#0=,#05=+5B+B#9,+,.
;8<+V+)#(#NaT#Q0=#5++B#58=#05B01(=+#(5#
89=)0I'=#+))8).#Y#*8(B#7(C#N8)1+#(#LZ:#
[=)(5,*(=085#*88^(,0B+#Q9NN+)\#N(9*=#8)#(#



%&!!"#$%&##'())#*%&+
"

K(I+#N(9*=.#L'+,+#05=+))9K=,#()+#
K)8Q(Q*C#=88#18,=*C#=8#B8#,K+19*(=0V+*CE#
Q9=#0N#<+#B+10B+#='+#*8(B+B#V(*9+#0,#
)+(**C#5++B+BE#<+#<0**#<(5=#=8#(**8<#
='+7.
Y#,K+10(*#1'+1^#05,=)91=085E#8N#='+#
N8)7E
chk.s  %reg,adr
1'+1^,#<'+='+)#%reg#'(,#0=,#NaT#Q0=#
,+=.#4N#0=#B8+,E#185=)8*#K(,,+,#=8#adrE#
<'+)+#9,+)A,9KK*0+B#bN0W9Kc#18B+#0,#
K*(1+B.#L'0,#18B+#1(5#)+B8#='+#*8(B#
585A,K+19*(=0V+*CE#(**8<05I#5+1+,,()C#
05=+))9K=,#=8#8119).



%&#!"#$%&##'())#*%&+
"

;()B<()+#"9KK8)=#N8)#S(=(#
"K+19*(=085
45#(BB0=085#=8#,9KK8)=05I#185=)8*#
,K+19*(=085#[78V05I#05,=)91=085,#
(Q8V+#185B0=085(*#Q)(51'+,\E#0=#0,#
9,+N9*#=8#'(V+#'()B<()+#,9KK8)=#N8)#
B(=(#,K+19*(=085.
45#B(=(#,K+19*(=085E#<+#7(C#78V+#(#
*8(B#(Q8V+#(#,=8)+#0N#<+#Q+*0+V+#='+#
1'(51+#8N#='+#*8(B#(5B#,=8)+#
185N*01=05I#0,#,*07.
!85,0B+)#(#V()0(5=#8N#89)#+()*0+)#
*88^9K#+W(7K*+E#

p = Lookup(Id);
  ...
q.a = init(); 
print(p.a);



%&$!"#$%&##'())#*%&+
"

D+nB#*0^+#=8#78V+#='+#*8(B#07K*0+B#QC#
p.a#(Q8V+#='+#(,,0I57+5=#=8#q.a.#L'0,#
(**8<,#p#=8#70,,#05#='+#Z&#1(1'+E#9,05I#
='+#+W+19=085#8N#init()#=8#18V+)#='+#
70,,#*(=+51C.
J"$E#<+#5++B#=8#Q+#,9)+#='(=#q#(5B#p#
B85n=#)+N+)+51+#='+#,(7+#8QU+1=#(5B#
='(=#init()#B8+,5n=#05B0)+1=*C#1'(5I+#
p.a.#:8='#K8,,0Q0*0=0+,#7(C#Q+#)+78=+E#
Q9=#K)8V05I#585A05=+)N+)+51+#7(C#Q+#
B0NN019*=.
L'+#45=+*#4=(5097#K)8V0B+,#(#,K+10(*#
b(BV(51+B#*8(Bc#='(=#,9KK8)=,#='0,#,8)=#
8N#*8(B#78=085.
L'+#05,=)91=085
ld.a  [adr],%reg
*8(B,#='+#185=+5=,#8N#7+78)C#*81(=085#
adr#05=8#%reg.#4=#(*,8#,=8)+,#adr#05=8#



%&%!"#$%&##'())#*%&+
"

,K+10(*#A2AP#[YBV(51+B#Z8(B#YBB)+,,#
L(Q*+\#'()B<()+.
D'+5#(#,=8)+#=8#(BB)+,,#X#8119),E#(5#
YZYL#+5=)C#18))+,K85B05I#=8#(BB)+,,#
X#0,#)+78V+B#[0N#85+#+W0,=,\.
D'+5#<+#<0,'#=8#9,+#='+#185=+5=,#8N#
%regE#<+#+W+19=+#(
ld.c  [adr],%reg
05,=)91=085#[(#(=/(,/5#*8(B\.
4N#(5#YZYL#+5=)C#N8)#adr#0,#K)+,+5=E#
='0,#05,=)91=085#B8+,#58='05If#%reg#
185=(05,#='+#18))+1=#V(*9+.#4N#='+)+#0,#58#
18))+,K85B05I#YZYL#+5=)CE#='+#ld.c#
,07K*C#(1=,#*0^+#(5#8)B05()C#*8(B.
[L<8#V+),085,#8N#ld.c#+W0,=f#85+#
K)+,+)V+,#(5#YZYL#+5=)C#<'0*+#='+#
8='+)#K9)I+,#0=\.



%&&!"#$%&##'())#*%&+
"

Y5B#C+,E#(#,K+19*(=0V+#*8(B#[ld.s\#(5B#
(5#(BV(51+B#*8(B#[ld.a\#7(C#Q+#
187Q05+B#=8#N8)7#(#,K+19*(=0V+#
(BV(51+B#*8(B#[ld.sa\.



%&'!"#$%&##'())#*%&+
"

"K+19*(=0V+#69*=0A=')+(B+B#
T)81+,,8),
L'+#K)8Q*+7#8N#78V05I#(#*8(B#(Q8V+#(#
,=8)+#='(=#7(C#185N*01=#<0='#0=#(*,8#
(KK+(),#05#79*=0A=')+(B+B#K)81+,,8),.
;8<#B8#<+#^58<#='(=#=<8#=')+(B,#
B85n=#05=+)N+)+#<0='#85+#(58='+)#QC#
<)0=05I#05=8#*81(=085,#Q8='#9,+d
T)88N,#8N#585A05=+)N+)+51+#1(5#Q+#
B0NN019*=#8)#07K8,,0Q*+.#X(='+)#='(5#
,+V+)+*C#)+,=)01=#<'(=#05B+K+5B+5=#
=')+(B,#1(5#B8E#)+,+()1'+),#'(V+#
K)8K8,+B##6/("*&$'3/#79*=0A=')+(B+B#
K)81+,,8),.
45#,91'#K)81+,,8),E#85+#=')+(B#0,#
K)07()CE#<'0*+#(**#8='+)#=')+(B,#()+#
,+185B()C#(5B#,K+19*(=0V+.#m,05I#
'()B<()+#=(Q*+,#=8#)+7+7Q+)#*81(=085,#
)+(B#(5B#<)0==+5E#(#,+185B()C#=')+(B#



%&(!"#$%&##'())#*%&+
"

1(5#18770=#[7(^+#0=,#9KB(=+,#
K+)7(5+5=\#85*C#0N#0=#'(,5n=#)+(B#
*81(=085,#='+#K)07()C#=')+(B#*(=+)#
<)8=+#(5B#'(,5n=#<)0==+5#*81(=085,#='+#
K)07()C#=')+(B#)+(B#8)#<)8=+.#Y11+,,#
185N*01=,#()+#(9=87(=01(**C#B+=+1=+BE#
(5B#,+185B()C#=')+(B,#()+#
(9=87(=01(**C#)+,=()=+B#(,#5+1+,,()C#=8#
K)+,+)V+#='+#0**9,085#8N#,+)0(*#7+78)C#
(11+,,+,.



%&)!"#$%&##'())#*%&+
"

"8N=<()+#T0K+*0505I
PN=+5#*88K#Q8B0+,#()+#=88#,7(**#=8#(**8<#
+NN+1=0V+#18B+#,1'+B9*05I.#:9=#*88K#
Q8B0+,E#Q+05I#b'8=#,K8=,Ec#()+#+W(1=*C#
<'+)+#,1'+B9*05I#0,#78,=#07K8)=(5=.
!85,0B+)

void f (int a[],int last) {
  for (p=&a[0];p!=&a[last];p++) 
     (*p)++;
}

L'+#Q8BC#8N#='+#*88K#70I'=#Q+F
L: ld   [%g3],%g2
   nop
   add  %g2,1,%g2   
   st   %g2,[%g3]
   add  %g3,4,%g3   
   cmp  %g3,%g4
   bne  L
   nop



%&*!"#$%&##'())#*%&+
"

"1'+B9*05I#='0,#*88K#Q8BC#05#0,8*(=085#0,#
05+NN+1=0V+G+(1'#05,=)91=085#B+K+5B,#
9K85#0=,#077+B0(=+#K)+B+1+,,8).
"8#<+#'(V+#(#*88K#Q8BC#='(=#=(^+,#l#
1C1*+,#=8#+W+19=+#M#b18)+c#05,=)91=085,.

D+#189*B#95)8**#='+#*88K#Q8BCE#Q9=#N8)#
'8<#7(5C#0=+)(=085,d#D'(=#0N#='+#*88K#
+5B,#05#='+#b70BB*+c#8N#(5#+WK(5B+B#
*88K#Q8BCd#D0**#+W=)(#)+I0,=+),#Q+#(#
K)8Q*+7d



%'+!"#$%&##'())#*%&+
"

45#='0,#1(,+##+8$:&1/)6'6/*'-'-.#8NN+),#(#
501+#,8*9=085.#D+#+WK(5B#='+#*88K#Q8BC#
#;!%+*'(&**;E#05=+)70W05I#05,=)91=085,#
N)87#,+V+)(*#0=+)(=085,.#45,=)91=085,#
1(5#8V+)*(KE#051)+(,05I#K()(**+*0,7#(5B#
N8)705I#(#b=0I'=+)c#*88K#Q8BCF

   ld   [%g3],%g2
   nop
   add  %g2,1,%g2   
L: st   %g2,[%g3]
   add  %g3,4,%g3 
   ld   [%g3],%g2
   cmp  %g3,%g4
   bne  L
   add  %g2,1,%g2   

-8<#='+#*88K#Q8BC#0,#0B+(*G+W(1=*C#M#
05,=)91=085,.#Y*,8E#58#+W=)(#)+I0,=+),#
()+#5++B+Bk
J"$E#<+#B8#b8V+),'88=c#='+#+5B#8N#='+#
*88K#(#Q0=E#*8(B05I#85+#+*+7+5=#K(,=#='+#
+W0=#K805=.#[;8<#,+)089,#0,#='0,d\



%'!!"#$%&##'())#*%&+
"

R+C#45,0I'=#8N#"8N=<()+#
T0K+*0505I
"8N=<()+#K0K+*0505I#+WK*80=,#='+#N(1=#
='(=#(#*88K#8N#='+#N8)7#>?!@!ABCE#<'+)+#
?E#@#(5B#A#()+#05B0V0B9(*#05,=)91=085,E#
(5B#C#0,#='+#0=+)(=085#1895=E#0,#
+e90V(*+5=#=8#?!>@!A!?BCD4!@!A#(5B#0,#
(*,8#+e90V(*+5=#=8#?!@!>A!?!@BCD4!A.
60W05I#05,=)91=085,#N)87#,+V+)(*#
0=+)(=085,#7(C#051)+(,+#='+#
+NN+1=0V+5+,,#8N#18B+#,1'+B9*05IE#(5B#
7(C#K+)'(K,#(**8<#N8)#78)+#K()(**+*#
+W+19=085.



%'#!"#$%&##'())#*%&+
"

"8N=<()+#T0K+*0505I#0,#;()B
45#N(1=E#0=#0,#-TA187K*+=+F
;,9#(5B#S(V0B,85E#b;0I'*C#
18519))+5=#,1(*()#K)81+,,05IEc#&J='#
4"!Y#[&?lM\.



%'$!"#$%&##'())#*%&+
"

L'+#4=+)(=085#45=+)V(*
D+#,++^#=8#050=0(=+#='+#5+W=#0=+)(=085#
8N#(#*88K#(,#,885#(,#K8,,0Q*+E#
,e9++>05I#+(1'#0=+)(=085#8N#='+#*88K#
Q8BC#05=8#(,#N+<#7(1'05+#1C1*+,#(,#
K8,,0Q*+.
L'+#I+5+)(*#N8)7#8N#(#,8N=<()+#
K0K+*05+B#*88K#0,F

T)8*8I9+#!8B+

R+)5+*#!8B+

HK0*8I9+#!8B+



%'%!"#$%&##'())#*%&+
"

L'+#K)8*8I9+#18B+#b,+=,#9Kc#='+#
7(05#*88KE#(5B#='+#+K0*8I9+#18B+#
b1*+(5,#9Kc#(N=+)#*88K#=+)705(=085.#
-+0='+)#='+#K)8*8I#58)#='+#+K0*8I9+#
5++B#Q+#8K=070>+BE#,051+#='+C#
+W+19=+#85*C#851+.
PK=070>05I#='+#^+)5+*#0,#^+C#05#
,8N=<()+#K0K+*0505I.#L'+#^+)5+*n,#
+W+19=085#=07+#[05#1C1*+,\#0,#1(**+B#
='+#'-'$'&$'+-)'-$/13&*)T00Uf#0=#
7+(,9)+,#'8<#e901^*C#='+#5+W=#
0=+)(=085#8N#(#*88K#1(5#,=()=.
D+#<(5=#='+#,7(**+,=#K8,,0Q*+#
050=0(=085#05=+)V(*.#S+=+)70505I#='+#
,7(**+,=#V0(Q*+#44#0,#0=,+*N#-TA
187K*+=+.#:+1(9,+#8N#K()(**+*#0,,9+#
(5B#+W+19=085#05#,9K+),1(*()#(5B#
79*=0K*+#0,,9+#K)81+,,8),E#V+)C#,7(**#
44#V(*9+,#()+#K8,,0Q*+#[+V+5#*+,,#='(5#
&k\



%'&!"#$%&##'())#*%&+
"

/(1=8),#='(=#Z070=#='+#"0>+#8N#
='+#450=0(=085#45=+)V(*
D+#<(5=#='+#050=0(=085#05=+)V(*#=8#Q+#
(,#,7(**#(,#K8,,0Q*+.#L<8#N(1=8),#
*070=#'8<#,7(**#='+#44#1(5#Q+187+F
•#X+,89)1+#!85,=)(05=,
•#S+K+5B+51C#!85,=)(05=,



%''!"#$%&##'())#*%&+
"

X+,89)1+#!85,=)(05=,
Y#,7(**#44#58)7(**C#7+(5,#='(=#<+#
()+#B805I#,=+K,#8N#,+V+)(*#0=+)(=085,#
,079*=(5+89,*C.#L'+#597Q+)#8N#
)+I0,=+),#(5B#N951=085(*#950=,#[='(=#
+W+19=+#05,=)91=085,\#1(5#Q+187+#
*070=05I#N(1=8),#8N#='+#,0>+#8N#44.
/8)#+W(7K*+E#0N#(#*88K#Q8BC#185=(05,#
3#N*8(=05I#K805=#8K+)(=085,E#(5B#89)#
K)81+,,8)#1(5#0,,9+#(5B#+W+19=+#58#
78)+#='(5#2#N*8(=05I#K805=#
8K+)(=085,#K+)#1C1*+E#='+5#='+#*88Kn,#
44#1(5n=#Q+#*+,,#='(5#2.



%'(!"#$%&##'())#*%&+
"

S+K+5B+51C#!85,=)(05=,
Y#*88K#Q8BC#1(5#8N=+5#185=(05#(#*++6>
(&11'/5)5/6/-5/-(/.#L'0,#7+(5,#85+#
0=+)(=085#8N#(#*88K#B+K+5B,#85#V(*9+,#
187K9=+B#05#(5#+()*0+)#0=+)(=085.#/8)#
+W(7K*+E#05

void f (int a[]) {
  for (i=1;i<1000;i++) 
     a[i]=(a[i-1]+a[i])/2;
}

='+)+#0,#(#*88K#1())0+B#B+K+5B+51+#
N)87#='+#9,+#8N#a[i-1]#=8#='+#
187K9=(=085#8N#a[i]#05#='+#K)+V089,#
0=+)(=085.#L'0,#7+(5,#='+#187K9=(=085#
8N#a[i]#1(5n=#Q+I05#95=0*#='+#
187K9=(=085#8N#a[i-1]#0,#187K*+=+B.#
Z+=n,#*88^#(=#='+#18B+#='(=#70I'=#Q+#
I+5+)(=+B#N8)#='0,#*88KF



%')!"#$%&##'())#*%&+
"

f:
   mov   %o0, %o2       !a in %o2
   mov   1, %o1         !i=1 in %o1
L:
   sll   %o1, 2, %o0    !i*4 in %o0
   add   %o0, %o2, %g2  !&a[i] in %g2
P ld [%g2-4], %g2   !a[i-1] in %g2
   ld   [%o2+%o0], %g3 !a[i] in %g3
P add %g2, %g3, %g2  !a[i-1]+a[i]
P srl   %g2, 31, %g3   !s=0 or 1=sign
P add   %g2, %g3, %g2  !a[i-1]+a[i]+s
P sra   %g2, 1, %g2    !a[i-1]+a[i]/2
   add   %o1, 1, %o1    !i++
   cmp   %o1, 999
  ble   L
P st    %g2, [%o2+%o0] !store a[i]
   retl
   nop
L'+#M#7()^+B#05,=)91=085,#N8)7#(#
1C1*01#B+K+5B+51C#1'(05#N)87#(#9,+#8N#
a[i-1]#=8#0=,#187K9=(=085#[(,#a[i]\#05#
='+#K)+V089,#1C1*+.#L'0,#1C1*+#7+(5,#='(=#
='+#*88Kn,#44#1(5#5+V+)#Q+#*+,,#='(5#M.



%'*!"#$%&##'())#*%&+
"

68B9*8#"1'+B9*05I
L'+)+#()+#7(5C#(KK)8(1'+,#=8#
,8N=<()+#K0K+*0505I.#P5+#8N#='+#
,07K*+,=E#(5B#Q+,=#^58<5E#0,#!+5"*+)
#(=/5"*'-..#68B9*8#,1'+B9*05I#
Q90*B,#9K85#='+#K8,=K(,,#Q(,01#Q*81^#
,1'+B9*+),#<+nV+#(*)+(BC#,=9B0+B.
/0),=E#<+#+,=07(=+#='+#44#8N#='+#*88K#
<+#<0**#1)+(=+.#;8<d
D+#1(5#187K9=+#='+#7050797#44#
Q(,+B#85#)+,89)1+#185,0B+)(=085,#
[44)+,\#(5B#='+#7050797#44#Q(,+B#85#
1C1*01#*88KA1())0+B#B+K+5B+510+,#
[44B+K\.#L'+5#7(W[44)+,E44B+K\#0,#(#
)+(,85(Q*+#+,=07(=+#8N#='+#Q+,=#
K8,,0Q*+#44.#D+n**#=)C#=8#Q90*B#(#*88K#
<0='#(#^+)5+*#,0>+#8N#44.#4N#='0,#N(0*,E#
<+n**#=)C#44h&E#44h2E#+=1.



%(+!"#$%&##'())#*%&+
"

45#78B9*8#,1'+B9*05I#<+n**#,1'+B9*+#
05,=)91=085,#85+#QC#85+E#9,05I#='+#
B+K+5B+51C#B(I#(5B#<'(=+V+)#
'+9)0,=01#<+#K)+N+)#=8#1'88,+#(785I#
79*=0K*+#)88=,.
-8<#='89I'E#0N#<+#K*(1+#(5#
05,=)91=085#(=#1C1*+#1#[7(5C#
05B+K+5B+5=#05,=)91=085,#7(C#
+W+19=+#05#='+#,(7+#1C1*+\E#='+5#
<+n**#K*(1+#(BB0=085(*#18K0+,#8N#='+#
05,=)91=085#(=#1C1*+#1h44E#1h2t44E#+=1.#
T*(1+7+5=#79,=#)+,K+1=#B+K+5B+51C#
185,=)(05=,#(5B#)+,89)1+#*070=,#(=#(**#
K8,0=085,.#D+#185,0B+)#K*(1+7+5=,#
85*C#95=0*#(#^+)5+*#[8N#,0>+#44\#N8)7,.#
L'+#^+)5+*#79,=#Q+I05#Q+N8)+#1C1*+#
,A&E#<'+)+#,#0,#='+#,0>+#8N#='+#*88K#
Q8BC#[05#05,=)91=085,\.#L'+#*88Kn,#
185B0=085(*#Q)(51'#0,#K*(1+B#&8$/1#
='+#^+)5+*#0,#N8)7+B.



%(!!"#$%&##'())#*%&+
"

4N#<+#1(5n=#N8)7#(#^+)5+*#8N#,0>+#44#
[Q+1(9,+#8N#B+K+5B+51C#8)#)+,89)1+#
185N*01=,\E#<+#051)+(,+#44#QC#&#(5B#
=)C#(I(05.#Y=#<8),=E#<+#I+=#(#^+)5+*#
+e9(*#05#,0>+#=8#='+#8)0I05(*#*88K#
Q8BCE#<'01'#I9()(5=++,#='(=#='+#
78B9*8#,1'+B9*+)#+V+5=9(**C#
=+)705(=+,.#
S+K+5B05I#85#'8<#7(5C#0=+)(=085,#
()+#05=+)70W+B#05#='+#^+)5+*E#='+#
*88K#=+)705(=085#185B0=085#7(C#
5++B#=8#Q+#(BU9,=+B#[,051+#='+#050=0(*#
(5B#N05(*#0=+)(=085,#7(C#(KK+()#(,#
K()=#8N#='+#*88K#K)8*8I9+#(5B#
+K0*8I9+\.



%(#!"#$%&##'())#*%&+
"

HW(7K*+
!85,0B+)#='+#N8**8<05I#,07K*+#
N951=085#<'01'#(BB,#(5#())(C#05B+W#
=8#+(1'#+*+7+5=#8N#(5#())(C#(5B#
18K0+,#='+#)+,9*=,#05=8#(#,+185B#
())(CF
void f (int a[],int b[]) {
  t1 = &a[0];
  t2 = &b[0];
  for (i=0;i<1000;i++,t1++,t2++) 
     *t1 = *t2 + i;
}
L'+#18B+#N8)#f#[187K0*+B#(,#(#*+(N#
K)81+B9)+\#0,F



%($!"#$%&##'())#*%&+
"

1.   f:   mov     0, %g3
2.   L:   ld      [%o1], %g2
3.        add     %g3, %g2, %g4
4.        st      %g4, [%o0]
5.        add     %g3, 1, %g3
6.        add     %o0, 4, %o0
7.        cmp     %g3, 999
8.        ble     L
9.        add     %o1, 4, %o1
10.       retl
11.       nop

2

3 9

4 5

6 7

S(,'+B#()1,#()+
(5=0#B+K+5B+510+,.



%(%!"#$%&##'())#*%&+
"

D+n**#,8N=<()+#K0K+*05+#='+#*88K#
Q8BCE#+W1*9B05I#='+#185B0=085(*#
Q)(51'#[<'01'#0,#K*(1+B#(N=+)#='+#
*88K#^+)5+*#0,#N8)7+B\.
L'0,#*88K#Q8BC#185=(05,#2#*8(B,i
,=8)+,E#@#()0='7+=01#(5B#*8I01(*#
8K+)(=085,#[051*9B05I#='+#187K()+\#
(5B#85+#185B0=085(*#Q)(51'.
Z+=n,#(,,97+#='+#K)81+,,8)#<+#()+#
187K0*05I#N8)#'(,#&#*8(Bi,=8)+#950=E#
J#()0='7+=01i*8I01#950=,E#(5B#&#
Q)(51'#950=.#L'(=#7+(5,#='+#
K)81+,,8)#1(5#[0B+(**C\#0,,9+#(5B#
+W+19=+#,079*=(5+89,*C#&#*8(B#8)#
,=8)+E#J#()0='7+=01#(5B#*8I01#
05,=)91=085,E#(5B#&#Q)(51'.#L'9,#0=,#
7(W0797#0,,9+#<0B='#0,#@.#[!9))+5=#
,9K+),1(*(),#'(V+#)89I'*C#='0,#
1(K(Q0*0=C.\



%(&!"#$%&##'())#*%&+
"

!85,0B+)05I#)+,89)1+#)+e90)+7+5=,E#
<+#<0**#5++B#(=#*+(,=#=<8#1C1*+,#=8#
K)81+,,#='+#185=+5=,#8N#='+#*88K#
Q8BC.#L'+)+#()+#58#*88KA1())0+B#
B+K+5B+510+,.
L'9,#<+#<0**#+,=07(=+#='0,#*88Kn,#
Q+,=#K8,,0Q*+#450=0(=085#45=+)V(*#=8#
Q+#2.
"051+#='+#85*C#05,=)91=085#='(=#1(5#
,=(**#0,#='+#)88=#8N#='+#B+K+5B+51C#
B(IE#<+n**#,1'+B9*+#9,05I#+,=07(=+B#
1)0=01(*#K(='#*+5I='E#<'01'#0,#U9,=#='+#
58B+n,#'+0I'=#05#='+#=)++.#;+51+#
<+n**#,1'+B9*+#='+#58B+,#05#='+#
8)B+)F#2EJE3E@EME$E?.
D+n**#,1'+B9*+#(**#05,=)91=085,#05#(#
*+I(*#+W+19=085#8)B+)#[)+,K+1=05I#
B+K+5B+510+,\E#(5B#<+n**#=)C#=8#1'88,+#
(,#7(5C#05,=)91=085,#(,#K8,,0Q*+#=8#
+W+19=+#05#='+#,(7+#1C1*+.



%('!"#$%&##'())#*%&+
"

"=()=05I#<0='#='+#)88=E#05,=)91=085#2E#
<+#,1'+B9*+#0=#(=#1C1*+,#&E#J#[g&h44\E#
@#[g&h2t44\F
cycle     instruction
1.           ld    [%o1], %g2
2.
3.           ld    [%o1], %g2
4.
5.           ld    [%o1], %g2

-8#185N*01=,#,8#N()E#,051+#+(1'#8N#='+#
*8(B,#,=()=,#(5#05B+K+5B+5=#
0=+)(=085.



%((!"#$%&##'())#*%&+
"

D+n**#,1'+B9*+#05,=)91=085#J#5+W=.#4=#
79,=#Q+#K*(1+B#(=#1C1*+,#JE#@#(5B#$#
,051+#0=#9,+,#='+#)+,9*=#8N#='+#*8(B.
cycle     instruction
1.           ld    [%o1], %g2
2.
3.           add   %g3, %g2, %g4
3.           ld    [%o1], %g2
4.
5.           add   %g3, %g2, %g4
5.           ld    [%o1], %g2
6.
7.           add   %g3, %g2, %g4

-8=+#='(=#05#1C1*+,#J#(5B#@#<+#9,+#
='+#19))+5=#V(*9+#8N#%g2#&-5#050=0(=+#
(#*8(B#05=8#%g2.



%()!"#$%&##'())#*%&+
"

45,=)91=085#3#0,#5+W=.#4=#9,+,#='+#
)+,9*=#8N#='+#(BB#<+#U9,=#,1'+B9*+BE#
,8#0=#0,#K*(1+B#(=#1C1*+,#3#(5B#M.
cycle     instruction
1.           ld    [%o1], %g2
2.
3.           add   %g3, %g2, %g4
3.           ld    [%o1], %g2

   4.           st    %g4, [%o0]
5.           add   %g3, %g2, %g4
5.           ld    [%o1], %g2

   6.           st    %g4, [%o0]
7.           add   %g3, %g2, %g4



%(*!"#$%&##'())#*%&+
"

45,=)91=085#@#0,#5+W=.#4=#0,#(5=0#
B+K+5B+5=#85#05,=)91=085#JE#,8#<+#
1(5#K*(1+#0=#05#='+#,(7+#1C1*+,#='(=#J#
9,+,#[JE#@#(5B#$\.
cycle     instruction
1.           ld    [%o1], %g2
2.
3.           add   %g3, %g2, %g4
3.           ld    [%o1], %g2

   3.           add   %g3, 1, %g3
   4.           st    %g4, [%o0]

5.           add   %g3, %g2, %g4
5.           ld    [%o1], %g2

   5.           add   %g3, 1, %g3
   6.           st    %g4, [%o0]

7.           add   %g3, %g2, %g4
   7.           add   %g3, 1, %g3



%)+!"#$%&##'())#*%&+
"

45,=)91=085#M#0,#5+W=.#4=#0,#(5=0#
B+K+5B+5=#85#05,=)91=085#3E#,8#<+#
1(5#K*(1+#0=#05#='+#,(7+#1C1*+,#='(=#3#
9,+,#[3#(5B#M\.
cycle     instruction
1.           ld    [%o1], %g2
2.
3.           add   %g3, %g2, %g4
3.           ld    [%o1], %g2

   3.           add   %g3, 1, %g3
   4.           st    %g4, [%o0]
   4.           add   %o0, 4, %o0

5.           add   %g3, %g2, %g4
5.           ld    [%o1], %g2

   5.           add   %g3, 1, %g3
   6.           st    %g4, [%o0]
   6.           add   %o0, 4, %o0

7.           add   %g3, %g2, %g4
   7.           add   %g3, 1, %g3



%)!!"#$%&##'())#*%&+
"

-+W=#<+#K*(1+#05,=)91=085#$.#4=#9,+,#
='+#)+,9*=#8N#05,=)91=085#@#[%g3\E#,8#0=#
0,#K*(1+B#05#='+#1C1*+,#N8**8<05I#
05,=)91=085#@#[3#(5B#M\.
cycle     instruction
1.           ld    [%o1], %g2
2.
3.           add   %g3, %g2, %g4
3.           ld    [%o1], %g2

   3.           add   %g3, 1, %g3
   4.           st    %g4, [%o0]
   4.           add   %o0, 4, %o0
   4.           cmp   %g3, 999

5.           add   %g3, %g2, %g4
5.           ld    [%o1], %g2

   5.           add   %g3, 1, %g3
   6.           st    %g4, [%o0]
   6.           add   %o0, 4, %o0
   6.           cmp   %g3, 999

7.           add   %g3, %g2, %g4
   7.           add   %g3, 1, %g3
   



%)#!"#$%&##'())#*%&+
"

/05(**C#<+#K*(1+#05,=)91=085#?.#4=#0,#
(5=0#B+K+5B+5=#85#05,=)91=085#2#,8#0=#
0,#K*(1+B#05#='+#,(7+#1C1*+,#(,#
05,=)91=085#2#[&E#J#(5B#@\.
cycle       instruction
1.           ld    [%o1], %g2

   1.           add   %o1, 4, %o1
3.           add   %g3, %g2, %g4
3.           ld    [%o1], %g2

   3.           add   %o1, 4, %o1
   3.           add   %g3, 1, %g3
   4.           st    %g4, [%o0]
   4.           add   %o0, 4, %o0
   4.           cmp   %g3, 999

5.           add   %g3, %g2, %g4
5.           ld    [%o1], %g2

   5.           add   %o1, 4, %o1
   5.           add   %g3, 1, %g3
   6.           st    %g4, [%o0]
   6.           add   %o0, 4, %o0
   6.           cmp   %g3, 999

7.           add   %g3, %g2, %g4
   7.           add   %g3, 1, %g3



%)$!"#$%&##'())#*%&+
"

D+#*88^#N8)#(#2#1C1*+,#^+)5+*#='(=#
185=(05,#(**#$#05,=)91=085,#8N#='+#
*88K#Q8BC#='(=#<+#'(V+#,1'+B9*+B.#
D+#(*,8#<(5=#(#^+)5+*#='(=#,+=,#='+#
185B0=085#18B+#[V0(#='+#17K\#B9)05I#
0=,#N0),=#1C1*+#,8#='(=#0=#1(5#Q+#=+,=+B#
B9)05I#0=,#,+185B#[(5B#N05(*\#1C1*+.#
!C1*+,#3#(5B#@#7++=#='+,+#1)0=+)0(E#
(5B#<0**#N8)7#89)#^+)5+*.
D+#K*(1+#='+#185B0=085(*#Q)(51'#
U9,=#Q+N8)+#='+#*(,=#05,=)91=085#05#
1C1*+#@#[=8#I0V+#='+#185B0=085(*#
Q)(51'#(#9,+N9*#05,=)91=085#N8)#0=,#
B+*(C#,*8=\.



%)%!"#$%&##'())#*%&+
"

D+#58<#'(V+F
cycle       instruction
1.           ld    [%o1], %g2

   1.           add   %o1, 4, %o1
3.           add   %g3, %g2, %g4
3.           ld    [%o1], %g2

   3.           add   %o1, 4, %o1
   3.           add   %g3, 1, %g3
   4.      L:   st    %g4, [%o0]
   4.           add   %o0, 4, %o0
   4.           cmp   %g3, 999

5.           add   %g3, %g2, %g4
5.           ld    [%o1], %g2

   5.           add   %o1, 4, %o1
   5.           ble   L
   5.           add   %g3, 1, %g3
   6.           st    %g4, [%o0]
   6.           add   %o0, 4, %o0
   6.           cmp   %g3, 999

7.           add   %g3, %g2, %g4
   7.           add   %g3, 1, %g3



%)&!"#$%&##'())#*%&+
"

Y#189K*+#8N#N05(*#0,,9+,#79,=#Q+#
B+(*=#<0='F
•#S8+,#='+#0=+)(=085#1895=#5++B#=8#Q+#
1'(5I+Bd
45#='0,#1(,+#58E#,051+#='+#N05(*#V(*0B#
V(*9+#8N#iE#???E#0,#9,+B#=8#187K9=+#
%g4#05#1C1*+#@E#Q+N8)+#='+#*88K#+W0=,.

•#D'(=#05,=)91=085,#B8#<+#^++K#(,#='+#
*88Kn,#+K0*8I9+d
-85+k##45,=)91=085,#K(,=#='+#^+)5+*#
()+5n=#5++B+B#,051+#='+C#()+#K()=#8N#
N9=9)+#0=+)(=085,#[K(,=#
i==999\<'01'#()+5n=#5++B+B#8)#
<(5=+B.

•#-8=+#='(=#b[1000]#(5B#b[1001]#()+#
b=891'+Bc#+V+5#='89I'#='+C#()+#
5+V+)#9,+B.#L'0,#0,#K)8Q(Q*C#PR#(,#
*85I#(,#())(C,#()+5n=#K*(1+B#(=#='+#
V+)C#+5B#8N#(#K(I+#8)#,+I7+5=.



%)'!"#$%&##'())#*%&+
"

P9)#N05(*#*88K#0,F
cycle       instruction
1.          ld    [%o1], %g2 !N0

   1.          add   %o1, 4, %o1 !N0
3.          add   %g3, %g2, %g4 !N0
3.          ld    [%o1], %g2 !N1

   3.          add   %o1, 4, %o1 !N1
   3.          add   %g3, 1, %g3 !N0
   4.      L:  st    %g4, [%o0] !N0
   4.          add   %o0, 4, %o0 !N0
   4.          cmp   %g3, 999 !N0

5.          add   %g3, %g2, %g4 !N1
5.          ld    [%o1], %g2 !N2

   5.          add   %o1, 4, %o1 !N2
   5.          ble   L !N0
   5.          add   %g3, 1, %g3 !N1
L'0,#0,#V+)C#+NN010+5=#18B+G<+#9,+#='+#
N9**#K()(**+*0,7#8N#='+#K)81+,,8)E#
+W+19=05I#@#05,=)91=085,#05#1C1*+#@#(5B#
l#05,=)91=085,#05#U9,=#2#1C1*+,.#Y**#
)+,89)1+#*070=(=085,#()+#)+,K+1=+B.



%)(!"#$%&##'())#*%&+
"

/(*,+#S+K+5B+510+,#j#Z88K#
m5)8**05I
Y#*070=05I#N(1=8)#05#'8<#b=0I'=*Cc#
<+#1(5#,8N=<()+#K0K+*05+#(#*88K#0,#
)+9,+#8N#)+I0,=+),#(5B#='+#N(*,+#
B+K+5B+510+,#)+9,+#05B91+,.
!85,0B+)#='+#N8**8<05I#,07K*+#
N951=085#='(=#18K0+,#())(C#+*+7+5=,F
void f (int a[],int b[], int lim) {
  for (i=0;i<lim;i++)
     a[i]=b[i];
}
L'+#*88K#='(=#0,#I+5+)(=+B#=(^+,#J#
1C1*+,F
cycle       instruction
1.     L:    ld    [%g3+%o1], %g2

   1.           addcc %o2, -1, %o2
3.           st    %g2, [%g3+%o0]
3.           bne   L

   3.           add   %g3, 4, %g3



%))!"#$%&##'())#*%&+
"

D+nB#*0^+#=8#=0I'=+5#='+#0=+)(=085#
05=+)V(*#=8#2#8)#*+,,.#P5+#1C1*+#0,#
95*0^+*CE#,051+#B805I#(#*8(B#(5B#(#
,=8)+#05#='+#,(7+#1C1*+#0,#
K)8Q*+7(=01#[B9+#=8#(#K8,,0Q*+#
B+K+5B+51+#=')89I'#7+78)C\.
4N#<+#=)C#=8#9,+#78B9*8#,1'+B9*05IE#
<+#1(5n=#K9=#(#,+185B#18KC#8N#='+#
*8(B#05#1C1*+#2#Q+1(9,+#0=#<89*B#
8V+)<)0=+#='+#185=+5=,#8N#='+#N0),=#
*8(B.#Y#*8(B#05#1C1*+#J#<0**#1*(,'#
<0='#='+#,=8)+.
L'+#,8*9=085#0,#=8#95)8**#='+#*88K#
05=8#=<8#18K0+,E#9,05I#B0NN+)+5=#
)+I0,=+),#=8#'8*B#='+#185=+5=,#8N#='+#
*8(B#(5B#='+#19))+5=#8NN,+=#05=8#='+#
())(C,.#
L'+#9,+#8N#(#b1895=#B8<5c#)+I0,=+)#
=8#=+,=#N8)#*88K#=+)705(=085#0,#



%)*!"#$%&##'())#*%&+
"

'+*KN9*E#,051+#0=#(**8<,#(5#+(,C#+W0=#
N)87#='+#70BB*+#8N#='+#*88K.
D0='#='+#)+5(705I#8N#='+#)+I0,=+),#
9,+B#05#='+#=<8#+WK(5B+B#0=+)(=085,E#
,1'+B9*05I#=8#b=0I'=+5c#='+#*88K#0,#
+NN+1=0V+.
YN=+)#+WK(5,085#<+#'(V+F
cycle       instruction
1.     L:    ld    [%g3+%o1], %g2

   1.           addcc %o2, -1, %o2
3.           st    %g2, [%g3+%o0]
3.           beq   L2

   3.           add   %g3, 4, %g4
4.           ld    [%g4+%o1], %g5

   4.           addcc %o2, -1, %o2
6.           st    %g5, [%g4+%o0]
6.           bne   L

   6.           add   %g4, 4, %g3
          L2:
D+#,=0**#'(V+#J#1C1*+,#K+)#0=+)(=085E#
Q+1(9,+#<+#'(V+5n=#,1'+B9*+B#C+=.



%*+!"#$%&##'())#*%&+
"

-8<#<+#1(5#78V+#='+#051)+7+5=#8N#
%g3#[05=8#%g4\#(Q8V+#8='+)#9,+,#8N#
%g3.#68)+8V+)E#<+#1(5#78V+#='+#
*8(B#05=8#%g5#&%+3/#='+#,=8)+#N)87#
%g2#['8)$=/)*+&5)&-5)#$+1/)&1/)'-5/6/-5/-$\F
cycle       instruction
1.     L:    ld    [%g3+%o1], %g2

   1.           addcc %o2, -1, %o2
   1.           add   %g3, 4, %g4

2.           ld    [%g4+%o1], %g5
3.           st    %g2, [%g3+%o0]
3.           beq   L2
3.           addcc %o2, -1, %o2
4.           st    %g5, [%g4+%o0]
4.           bne   L

   4.           add   %g4, 4, %g3
         L2: 
D+#1(5#58)7(**C#=+,=#<'+='+)#
%g4+%o1#(5B#%g3+%o0#1(5#Q+#+e9(*#(=#
187K0*+A=07+E#QC#*88^05I#(=#='+#(1=9(*#
())(C#K()(7+=+),.
[!(5#&a[0]#gg#&b[1]d\



%*!!"#$%&##'())#*%&+
"

T)+B01(=085
D+#'(V+#,++5#='(=#185B0=085(*#
+W+19=085#187K*01(=+,#18B+#
,1'+B9*05I#QC#1)+(=05I#,7(**#Q(,01#
Q*81^,#(5B#*070=05I#18B+#78V+7+5=#
(1)8,,#185B0=085(*#Q)(51'+,.
;8<+V+)E#='+#K)8Q*+7,#185B0=085(*,#
05=)8B91+#()+#+V+5#78)+#
N95B(7+5=(*.
!85,0B+)#='+#N8**8<05I#18B+#
N)(I7+5=F
if (a<b)

      a++;
 else b++;
 if (c<d)
      c++;
 else d++;



%*#!"#$%&##'())#*%&+
"

L'+#=<8#185B0=085(*,#()+#187K*+=+*C#
05B+K+5B+5=E#Q9=#='+C#1(5n=#Q+#
+V(*9(=+B#18519))+5=*C#05#(#,05I*+#
=')+(B.
D'Cd
Z88^#(=#='+#"K()1#18B+#I+5+)(=+BF
###cmp     %o0, %g1
  bge,a   L1
  add     %g1, 1, %g1
  add     %o0, 1, %o0
L1:
  cmp     %o5, %o4
  bge,a   L2
  add     %o4, 1, %o4
  add     %o5, 1, %o5
L2:



%*$!"#$%&##'())#*%&+
"

L'+#=<8#187K()+,#1(5n=#Q+#+W+19=+B#
18519))+5=*C#[Q+1(9,+#='+)+#0,#85*C#
85+#185B0=085#18B+#)+I0,=+)\.
D+#1(5n=#B8#=<8#185B0=085(*#
Q)(51'+,#=8#=<8#B0NN+)+5=#K*(1+,#
,079*=(5+89,*C.
Y5B#<+#79,=#,+*+1=#='+#18))+1=#
187Q05(=085#8N#=<8#8N#='+#N89)#(BB,#
=8#+W+19=+.
D+#189*B#)+,=)91=9)+#='0,#18B+#05=8#
(#N89)A<(C#,<0=1'E#Q9=#='0,#N()#
Q+C85B#<'(=#(#18B+#,1'+B9*+)#0,#
+WK+1=+B#=8#B8.
L'+#K)8Q*+7#0,#='(=#<'0*+#V(*9+,#1(5#
+(,0*C#Q+#187K9=+B#05#K()(**+*E#N*8<#
8N#185=)8*#1(5n=.
L'+#,8*9=085d



%*%!"#$%&##'())#*%&+
"

!85V+)=#N*8<#8N#185=)8*#
187K9=(=085,#05=8#V(*9+#
187K9=(=085,.
P9)#N0),=#,=+K#0,#=8#I+5+)(*0>+#(#
,05I*+#185B0=085#18B+#)+I0,=+)#05=8#(#
,+=#8N#K)+B01(=+#)+I0,=+),.#L'+#
4=(5097E#N8)#+W(7K*+E#051*9B+,#M3#
K)+B01(=+#)+I0,=+),#='(=#'8*B#(#,05I*+#
Q88*+(5#V(*9+.#/8)#89)#K9)K8,+,E#
*+=n,#B+58=+#(#K)+B01(=+#)+I0,=+)#(,#
%p0#=8#%p63.
T)+B01(=+#)+I0,=+),#()+#,+=#QC#B805I#
187K()+#8)#=+,=#05,=)91=085,.
L'9,
cmpeq  %o0,#%g1,%p1

,+=,#%p1#=)9+#0N#='+#=<8#8K+)(5B,#()+#
+e9(*#(5B#N(*,+#8='+)<0,+.



%*&!"#$%&##'())#*%&+
"

L'+#)+(*#K8<+)#8N#K)+B01(=085#0,#='(=#
78,=#05,=)91=085,#1(5#Q+#185=)8**+B#
[K)+B01(=+B\#QC#(#K)+B01(=+#)+I0,=+).
L'9,
add(%p1) %r1,%r2,%r3
B8+,#(5#8)B05()C#(BB#Q9=#85*C#
18770=,#='+#)+,9*=#[05=8#%r3\#0N#%p1#
0,#=)9+.
Y#5+I(=+B#N8)7#0,#8N=+5#051*9B+B#
=88F
add(~%p1) %r1,%r2,%r3
45#='0,#N8)7E#='+#(BB#0,#187K*+=+B#
85*C#0N#%p1#0,#N(*,+.
m,05I#K)+B01(=085E#<+#1(5#+*0705(=+#
7(5C#185B0=085(*#Q)(51'+,.#-8<#
Q8='#*+I,#8N#(#185B0=085(*#1(5#Q+#
+V(*9(=+BE#<0='#85*C#85+#*+I#(**8<+B#
=8#18770=.
X+=9)505I#=8#89)#+()*0+)#+W(7K*+E



%*'!"#$%&##'())#*%&+
"

if (a<b)
      a++;
 else b++;
 if (c<d)
      c++;
 else d++;
<+#58<#I+5+)(=+
  1. cmplt     %o0, %g1, %p1
 1. cmplt      %o5, %o4, %p2
  2. add(%p1)   %g1, 1, %g1
  2. add(~p1)   %o0, 1, %o0
  2. add(%p2)   %o4, 1, %o4
  2. add(%~p2)  %o5, 1, %o5

L'0,#+5=0)+#18B+#N)(I7+5=#1(5#58<#
+W+19=+#05#=<8#1C1*+,E#,051+#='+#=<8#
187K()+,#(5B#N89)#(BB,#()+#
05B+K+5B+5=#8N#+(1'#8='+).



%*(!"#$%&##'())#*%&+
"

T)+B01(=085#H5'(51+,#
"8N=<()+#T0K+*0505I
!85B0=085(*,#05#(#*88K#Q8BC#I)+(=*C#
187K*01(=+#,8N=<()+#K0K+*0505I#,051+#
<+#9,9(**C#<85n=#^58<#+W(1=*C#<'(=#
05,=)91=085,#N9=9)+#0=+)(=085,#<0**#
+W+19=+.
!85,0B+)#='0,#7058)#V()0(5=#8N#89)#
+()*0+)#+W(7K*+F

void f (int a[],int b[]) {
  t1 = &a[0];
  t2 = &b[0];
  for (i=0;i<1000;i++,t1++,t2++) 
     if (i%2)

  *t1 = *t2 + i;
     else  *t1 = *t2 - i;

}



%*)!"#$%&##'())#*%&+
"

1.   f:  mov     0, %g3
2.   L:  andcc   %g3, 1, %g0
3.       bne     L1
4.       ld      [%o1], %g2
5.       b       L2
6.       sub     %g3, %g2, %g4
7.  L1:  add     %g3, %g2, %g4
8.  L2:  st      %g4, [%o0]
9.       add     %g3, 1, %g3
10.       add     %o0, 4, %o0
11.       cmp     %g3, 999
12.       ble     L
13.       add     %o1, 4, %o1
14.      retl
15.      nop

D+nV+#(BB+B#(5#andcc#[=8#B8#='+#
i%2#187K9=(=085\#(,#<+**#(,#(#
185B0=085(*#(5B#95185B0=085(*#
Q)(51'.#H(1'#0=+)(=085#<0**#B8#(5#
(BB#8)#(#,9Q=)(1=.



%**!"#$%&##'())#*%&+
"

Y#=<8#1C1*+#K+)#0=+)(=085#,1'+B9*+#
,++7,#78,=#95*0^+*C.
:9=#K)+B01(=085#'+*K,#077+5,+*Ck#
L'+#I+5+)(=+B#18B+#Q+187+,#791'#
1*+(5+)F

1.   f:  mov     0, %g3
2.   L:  and     %g3, 1, %p1
3.       ld      [%o1], %g2
4.       sub(~%p1) %g3, %g2, %g4
5.  add(%p1) %g3, %g2, %g4
6.   st      %g4, [%o0]
7.       add     %g3, 1, %g3
8.       add     %o0, 4, %o0
9.       cmp     %g3, 999
10.       ble     L
11.       add     %o1, 4, %o1
12.      retl
13.      nop
Y5B#I9+,,#<'(=d#D+#1(5#,=0**#,8N=<()+#
K0K+*05+#='0,#05=8#2#1C1*+,#K+)#0=+)(=085F



&++!"#$%&##'())#*%&+
"

cycle     instruction
1.         ld    [%o1], %g2

   1.        add   %o1, 4, %o1
   2.        and   %g3, 1, %p1

3.         add(%p1)  %g3, %g2, %g4
3.         sub(~%p1) %g3, %g2, %g4
3.         ld    [%o1], %g2

   3.         add   %o1, 4, %o1
   3.         add   %g3, 1, %g3
   4.      L: st    %g4, [%o0]
   4.         add   %o0, 4, %o0
   4.         and   %g3, 1, %p1
   4.         cmp   %g3, 999

5.         add(%p1)  %g3, %g2, %g4
5.         sub(~%p1) %g3, %g2, %g4
5.         ld    [%o1], %g2

   5.         add   %o1, 4, %o1
   5.         ble   L
   5.         add   %g3, 1, %g3
D+#58<#B8#5++B#=8#Q+#(Q*+#=8#0,,9+#
N89)#YZm#8K+)(=085,#K+)#1C1*+#
[,051+#<+#0,,9+#Q8='#='+#(BB#(5B#
,9Q=)(1=#05#='+#,(7+#1C1*+\.


