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" Speed"

shc C -code asmcode
CPU



ROM RAM
1 - 11
2 - 12
3 - 13
4 - 14
5 - 17
6 - 18
7 - 21
8 - 23
9 - - 31
10 x - 32
11 x - 41
12 : - 42
13 GBR - 5
14 - - 6
15 - 7




1.1

11

const

1.1 1.2

13

1.4

15

ROM RAM




4 ROM

|
SuperH RISC engine 4
1 2 4
1 2 4
|
1 10
]
|
int f( void) lint f( void)
char a = 10; i long a = 10;
int ¢ = 0; : int c =0;
for (; a>0; a-- ) Efor(;a>0;a--)
c += a; . c += a;
|
return(c); E} return(c);
|
|
_f: |_
MOV #10, R4 i MOV #10, R4
MoV #0, RS | MoV #0, RS
L217: iL217
EXTS. B R4, R3 : ADD R4, R5
ADD R3, R5 : ADD #-1, R4
ADD #-1, R4 . CMVP/ PL R4
EXTS. B R4, R2 | BT L217
CMP/ PL R2 | RTS
BT L217 : MoV R5, RO
RTS I
MOV R5, RO |
|
|
byte byte
cycle cycle




1.2

|
signed unsigned
signed ROM
|
SuperH RISC engine MOV 1 2
unsigned EXTU unsigned
signed
|
b a
]
|
unsi gned short a; ishort a;
unsi gned short b; ishort b;
i nt ; lint c;
void f() woi d f()
c=b+ a Ec:b+a;
} }
|
RE L f
MOV. L L218, R2 : MOV. L L218, R2
MOV. W @2, R3 | MOV. W @2, R3
MOV. L L218+4, RO ; MOV. L L218+4, RO
EXTU. W R3, R3 | MOV. W @0, R1
MOV. W @0, R1 : ADD Rl, R3
EXTU. W Rl, R1 | MOV. L L218+8, Rl
ADD Rl, R3 : RTS
MOV. L L218+8, R1 : MOV. L R3, @r1
RTS iL218:
MOV. L R3, @Rl | . DATA. L b
L218: | . DATA. L _a
DATA. L b : . DATA. L c
DATA. L a I
DATA. L c |
|
|
byte byte
cycle cycle




1.3

|
|
|
abc
]
i
int a, b, c; Istruct s{
void f() i int a,
{ : int b;
a =1, i int c;
b =2 i} sl
) c =3 voi d f()
i register struct s *p=8&si,
| pas1
| p- >h = 2,
I p->c = 3,
1}
|
f: i f:
- MOV. L L218, R2 - MOV. L217, R4
MOV #2, R1 : MOV #1, R3
MOV. L L218+4, RO . MOV. R3, @4
MOV #1, R3 | MOV #2, R2
MOV. L R3, @2 | MOV. R2, %4, R4)
MOV #3, R3 I MoV 3,
MOV. L R1, @0 ' RTS
MOV. L L218+8, Rl | R3, @8, R4)
RTS IL217:
L R3, @1 | . DATA. L sl
L218: :
. DATA. L _a !
. DATA. L b :
. DATA. L e :
|
|
byte byte




cycle

cycle




" DATA L T

| |
a
b.
C.
| |
10
[}
|
int i; :¥Oid f()
i
¥0idf() E int i
for (i =0; i <10; i++); | for (i =0, i <10; i++);
} i}
:
[}
|
_f: £
MOV. L L218+2, R4 | MOV #10, R5
MoV #0, R3 : MOV #0, R4
MOV #10, R5 IL216:
BRA L216 | ADD #1, R4
MOV. L R3, @GR4 : CVP/ GE R5, R4
L217: | BF L216
MOV. L @4, R1 : RTS
ADD #1, Rl ! NOP
MOV. L R1l, @GR4
L216: !
MOV. L @4, R3 |
CVP/ GE R5, R3 :
BF L217 .
RTS :
NOP :
L218: |
. RES. W 1 :
:




10

byte

byte

cycle

cycle




15

di]  &q]

10 =count

int f( int data[], int count ) int f( int *data, int count )
int ret =0, i; i int ret = 0;
|
for (i =0; i < count; i++) { for (; count > 0; count--)
ret += datafi]; | ret += *data++;
return ret; :} return ret;
|
|
:
_f: i f:
MOV #0, R7 | MOV #0, R6
MOV R7, R6 ; CWP/ PL R5
CWP/ PL R5 i BF L218
BF L219 IL219:
L220: | ADD #-1, R5
MOV. L @4+, R3 | MOV. L @4+, R3
ADD #1, R6 ' CMP/ PL R5
ADD R3, R7 I ADD R3, R6
CVP/ GE R5, R6 : BT L219
BF L220 iL218:
L219: | RTS
RTS l MoV R6, RO
MoV R7, RO I
|
|
byte byte
cycle cycle

11




12

2.1

21

2.1

2.2




2.1

[
1
[
JSR
BSR
[
f g
|
|
extern g(); int g(void)
int f() \
9(); ’
l |
} iint f(void)
|
i} a();
|
|
_f: g
MOV. L L216+2, R3 i RTS
JMP @3 | NOP
NOP |_f .
L216: | BRA g
. RES. W 1 | NOP
. DATA. L g :
|
[
byte byte
cycle cycle
[
BSR + 4096 + 2048
BSR

13




2.2

|
RAM
412
|
4
RO R3 R4 R7 R8 R14
|
f 5
|
|
int f(int, int, int, int, int); Istruct b{

) I int a, b, c, d, e;
void g() i} bl ={1, 2, 3, 4, 5};
|
f(1, 2, 3, 4, 5); int f(struct b *p);
|
;}/oi d g()
1 f(&b1);
1}
l
|
|
_9 g
STS. L PR, @ R15 : MOV. L L217, R4
MOV #5, | MOV. L L217+4, R3
MOV. L L216+2, R2 : JMP @3
MOV #4, R7 i NOP
MOV. L R3, @ R15 iL217
MOV #3, | .DATA. L b1
MOV #2, R5 : . DATA. L _f
JSR ;
MoV #1, R4 i
ADD #4, R15 :
LDS. L @15+, PR i
RTS |
NCP I
L216: |
. RES. W 1 :
. DATA. L f :
|

14




byte

byte

cycle

cycle

15
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3.1

31

for

for

3.1

3.2




3.1

a | b{S]
|
i
voi d f(void) :voi d f(void)
int i,j; toint i,j,t;
j =5 | ] =5 o |
for (i=0; i < 100; i++) pofor (=0, t=b[j];i < 100; i++)
a[i] = bljl; oali] =t
1}
|
:
f: |
N MOV. L L220, R4 [ MOV. L L221, R7
MOV #100, R6 ! MOV #100, R6
MOV. L L220+4, R7 : MOV. L L221+4, R4
MoV #0, RS | MOV #0, RS
L219: . MOV. L @i, R7
MOV. L @r7, R3 1L220:
ADD #1, RS | ADD #1, RS
MOV. L R3, @4 : MOV. L R7, @4
CwvP/ CGE R6, RS : CwvP/ CGE R6, RS
ADD #4, R4 i ADD #4, R4
BF L219 : BF L220
RTS | RTS
NOP |
L220: 1L221:
. DATA. L a | . DATA. L H 00000014+_b
. DATA. L H 00000014+ b ! . DATA L _a
|
|
byte byte
cycle cycle

17




3.2

| |
| |
| |
]
i
i
}/0id f() :void f()
int i; i int i;
for (i =0; i < 100; i++) E for (i =0; i < 100; i+=2)
a[i] = 0; I
: a[i] = 0;
: ali+l] = 0;
y !
I
I
f: £
- MOV. L L218+2, R4 [~ MOV. L L219, R5
MOV #0, R6 : MOV #0, R4
MOV R6, RS i MOV R4, R6
MoV #100, R7 | MoV #100, R7
L217: iL218:
MOV. L R6, @r4 : MOV. L R4, @b
ADD #1, R5 : ADD #2, R6
ADD #4, R4 i MOV. L R4, %4, R5)
CwWP/ CGE R7, R5 | CWP/ GE R7,
BF L217 i ADD #8, RS
RTS : BF L218
NOP : RTS
L218: i
. RES. W 1 1L219:
. DATA. L a : . DATA. L a
| |
byte byte
cycle cycle

18




4.1

4.1

ROM

4.1

4.2

19




4.1

[
[
[
a b
T
|
int x[10], y[10]; lint x[10], y[10];
static void g(int *a, int *b, int i) #pragma inline (g)
jstatic void g(int *a, int *b, int i)
int tenp; i{
i int tenp;
tenp = a[i]; |
afi] =b[i]; i temp = ali];
b[i] = tenp; 1oafi] =b[i];
} :} b[i] = tenp;
void f () i
_ void f ()
int i i
point i;
for (i=0;i<10;i++) [
a(x, vy, i); i for (i=0;i<10;i++)
} | a(x, y, i);
1}
i
|
_0: I_g:
ADD #-4, R15 | ADD #-4, R15
MOV R6, R7 : MOV R6, R7
SHLL?2 R7 i SHLL?2 R7
MOV. L R7, @R15 : MOV. L R7, @R15
ADD R4, R7 i ADD R4, R7
MOV. L @r7, R6 | MOV. L @r7, R6
MOV. L @r15, R4 ! MOV. L @r15, R4
ADD R5, R4 : ADD R5, R4
MOV. L @4, R3 : MOV. L @4, R3
MOV. L R3, @r7 i MOV. L R3, @r7
MOV. L R6, @r4 | MOV. L R6, @r4
RTS I RTS
; ADD #4, R15 I ; ADD #4, R15
MOV. L R14, @R15 | MOV #0, R4
MOV. L R13, @ R15 : MOV. L R12, @ R15
MOV #0, R14 i MOV #10, R12
MOV. L R12, @ R15 [ MOV. L R11, @ R15
MOV #10, R13 ! MOV. L R10, @ R15
MOV. L R11, @ R15 : MOV. L 1L.231+2, R10

20




STS. L PR, @ R15 i MOV. L L231+6, R11
MOV. L L225+2, R11 [L230:
MOV. L L225+6, R12 | MOV R4, RO
L224: : MOV R11, R1
MOV R14, R6 : MOV R10, R6
MOV R12, R5 i SHLL?2 RO
BSR R% | MOV RO, R7
MOV 1, ”4 i ADD R6, R7
ADD #1, R14 | MOV. L @r7, R6
CWP/ CGE R13, R14 ! MOV RO, R5
BF L224 I ADD Rl, R5
LDS. L @15+, PR | ADD #1, R4
MOV. L @r15+, R11 i MOV. L , R3
MOV. L @r15+, R12 | CWP/ GE R12, R4
MOV. L @r15+, R13 i MOV. L R3, @r7
RTS | MOV. L R6, @5
MOV. L @r15+, R14 : BF L230
L225: i MOV. L @15+, R10
. RES. W 1 | MOV. L @15+, R11
. DATA. L X i RTS
. DATA. L y : MOV. L @r15+, R12
1L231:
| . RES. W 1
: . DATA. L X
i . DATA. L y
[
byte byte
cycle cycle

21




4.2

22

big

little

#def i ne A MAX 10

tﬁpedef unsi gned char UChar;
ort big[A_ I|ttle[AI\/AX]

?hort swap(short pl)

short ret;
*((UChar *Y(&et)+l) =
(UChar *)(&pl));
*(( ar *)(&ret)) =
*((UChar *)(&pl)+1);
return ret;
}
}/0id f (void)
int i;
short *x, *y;
= I|ttle;
%IOF_(I ; i <A MAX; i ++,
x++, y++){
*x = swap(*y);
}
}
_swap:
ADD #- 8, R15
MOV R15, R3
ADD #6, R3
MOV R15, R2
MOV. W R4, @3
MOV R15, RO
ADD #6, RO
MOV R15, R3
MOV. B @r0, RO
MOV. B RO, % R2)
MOV R15,
ADD #6, R2
MOV. B %1, R2), RO
MOV. B , @3

l#defl ne A MAX 10
.#pr agrra i nli ne_asm (swap

e[) unS| ned IcharI [Aar
ort g Ittle MAX] ;
'short S\Aap(short pl)
I
:} SWAP. B R4, RO
|
void f (void)
int i;

short *x, *y;
little;
b|8 )
i <A MAX; i ++,

X++, y++){
*x = swap(*y);

"II 1

X

o

i

i

i

]

)

i}

:

]

]

]

i

|

i_swap:

I~ SWAP. B R4, RO

: ALl GN 4

; RTS

! ; NOP

. MOV. L Rl14, @ R15
: MOV #0, R14

! MOV. L R13, @ R15
. MOV. L R12, @ R15
; MOV. L R11, @ R15
| MOV #10, R11

: MOV. L L226+2, R13
| MOV. L L226+6, R12
IL224:




MOV, W @r15, RO | MOV. W @12, R4
RTS | BRA L225
ADD #8, R15 | NOP
RE iL226:
MOV. L R14, @ R15 : . RES. W 1
MOV. L R13, @ R15 i . DATA. L little
MOV #0, R14 | . DATA. L “big
MOV. L R12, @ R15 iL225:
MOV. L R11, @ R15 | SWAP.B R4, RO
STS. L PR, @ R15 ! .ALI GN 4
MOV #10, R11 : MOV. W RO, @R13
MOV. L L227+2, R13 ; ADD #1, R14
MOV. L L227+6, R12 | ADD #2, R13
L226: | ADD #2, R12
BSR swap . CvP/ GE R11, R14
MOV. W @12+, R4 : BT L227
MOV, W RO, @R13 : MOV. L L228, R2
ADD #1, R14 . JMP
ADD #2, R13 : NOP
CWP/ GE R11, R14 iL227:
BF L226 | MOV. L @15+, R11
LDS. L @R15+, PR ! MOV. L @r15+, R12
MOV. L @15+, R11 : MOV. L @R15+, R13
MOV. L @R15+, R12 ; RTS
MOV. L @15+, R13 i MOV. L @r15+, R14
RTS 1L228:
MOV. L @r15+, R14 . DATA. L L224
L227: :
. RES. W 1 !
.DATA L  _little |
. DATA. L _big :
|
| |
byte byte
cycle cycle
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24

|
GBR
|
GBR
|
y X
]
|
struct { I#pragma gbr _base(X, y)
char c1; istruct
char c2; ! char «cl;
short s1; i char c2;
short s2; i short sl1;
long |1; t short s2;
long |2 i long I1;
Py | long 12;
_ | Xy
void f (void) [ _
wvoid f (void)
x.cl =y.cl; i
X.C2 = y.c2, I x.cl =y.cl;
X.s1l = y.sl, i X.C2 =Yy.c2
X.S82 = Vy.s2; I x.sl =y.sl;
.11 =vy.l1; I X.S2 =Yy.s2,
X.12 =y.12; Pox. 11 =y 11
} Lox. 12 =y.12;
1}
|
i
_f: | f:
MOV. L L217+2, R5 ' MOV.B @ _y- ( STARTOF
MOV. L L217+6, R4 1$Q0) , GBR) RO
MOV. B @5, R3 ; MOV. B RO, @ x- ( STARTOF
MOV. B R3, @4 i$Q0) , GBR)
MOV. B @1, R5), RO MOV, B @ _y- (STARTOF
MOV. B RO, @1, R4) i$Q0) +1, GBR), RO
MOV. W @2,R5), RO I MOV.B RO, @ x- ( STARTOF
MOV. W RO, @ 2, R4) '$G)) +1, GBR)
MOV. W @4, R5), RO MV.W @ y-(STARTOF
MOV. W RO, @ 4, R4) '$GO) +2, GBR), RO
MOV. L @8, R5), R3 MV.W RO, @ x- (STARTOF
MOV. L R3, @8, R4) '$GO) +2, GBR)
MOV. L @12, R5), R2 MV.W @ y-(STARTOF
RTS .$GO)+4 GBR), RO
MOV. L R2, @12, R4) MOV. W RO, @ _x- ( STARTOF
L217: |$G)) +4, GBR)
. RES. W 1 MOV. L @ _y- (STARTOF
.DATA.L _y I$G)) +8, GBR), RO
. DATA. L X | MOV. L RO, @ Xx- (STARTOF




$Q0) +8, GBR)
MoV L

| . —

I( STARTOF$Q0) +12, GBR) , RO
: RTS

| MOV.L RO, @ X-

|( STARTOF$QD) +12, GBR)

|

byte

byte

cycle

cycle

25




26

||
|
a b c
|
|
int a[1200], b[1200], c[1200]; i#i ncl ude <urachi ne. h>
]
int f (void) iint a[1200], b[1200], c[1200];
[}
int i; int f (void)
int *pa, *pb, *pc; L .
Point i
for a=a, pb=b, pc=c, | int *pa, *pb, *pc;
(pi =0; I?<1200|? i +=4){ ! P P P
*pc++ = *pat+ * *pb++; | for (pa=a, pb=b, pc=c,
*pc++ = *pa++ * *pb++ : i =0; 1<1200; i+=4){
*pc++ = *pat++ * *pb++; i#i f def PREF1
*pc++ = *pat++ * *pb++; | ~ prefetch(pat+8);
} i#tendi f
} : *pc++ = *pa++ * *pb++
! *pc++ = *pat++ * *pb++;
i#i f def PREF2
: prefetch(pb+8);
i#tendi f
| *pc++ = *pa++ * *pb++;
: } *pc++ = *pat++ * *pb++;
b
|
f: i f:
- NOV. L Rl4, @ R15 I~ NOV. L Rl4, @R15
MOV #0, R7 : MOV #0, R7
MOV. L L224+2, R6 | MOV. L L224+2, R6
STS. L PR, @ R15 : STS. L PR, @ R15
MOV. W L224, R14 l MOV. W L224, R14
MOV. L L224+6, R4 I MOV. L L224+6, R4
MOV. L L224+10, R5 : MOV. L L224+10, R
L223: iL223:
MOV. L @6+, RL : MOV. L @6+, RL
MOV. L L224+14, R2 | MOV. L L224+14, R2
JSR @r2 | JSR @ar2




MOV. L @4+, R0 i MOV. L @4+, R0
MOV. L RO, @5 : MOV. L RO, @=5
MOV. L @6+, R1 i MOV. L @6+, R1
ADD #4, RS [ ADD #4, RS
MOV. L L224+14, R2 : MOV. L L224+14, R2
JSR @ar2 i JSR a2
MOV. L @4+, RO | MOV. L @4+, RO
MOV. L RO, @=5 i MOV. L RO, @5
MOV. L @6+, R1 | MOV. L @6+, R1
ADD #4, R5 ! ADD #4, RS
MOV. L L224+14, R2 | MOV. L L224+14, R2
JSR @2 | JSR ar2
MOV. L @4+, RO i MOV. L @4+, RO
MOV. L RO, @?5 : MOV. L RO, @?5
MOV. L @6+, R1 | MOV. L @6+, R1
ADD #4, RS { ADD #4, R5
MOV. L L224+14, R2 : MOV. L L224+14, R2
JSR a@r2 i JSR @ar2
MOV. L @4+, RO : MOV. L @4+, RO
ADD #4, R7 i ADD #4, R7
MOV. L RO, @5 | MOV. L RO, @5
CWP/ GE R14, R7 | CVWP/ GE R14, R7
ADD #4, R5 : ADD #4, R5
BF L223 : BF L223
LDS. L @r15+, PR i LDS. L @r15+, PR
RTS : RTS
MOV. L @r15+, R14 I MOV. L @r15+, R14
L224: IL224:
. DATA. W H 04B0 : . DATA. W H 04B0
.DATA L _a | .DATA L _a
.DATA L b ; .DATA L b
.DATA L ¢ | .DATA L ¢
.DATA L  ~ nuli : .DATA L  ~ nuli
I
| |
PREF |,
byte byte
cycle cycle
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SH7091

data thl ret

I
|
I#i ncl ude <machi ne. h>

void ntrx4mul 1 (float data[4][4], ivoid ntrx4mul (float datal4]][4],
float thl[4][4], float t[4][4]) (float tbl[4][4],float ret[4][4])
|
int i,j,Kk; i ld ext(data);/* */
) ) | nmtrx4mul (tbl,ret);/* */
for(i=0;i<4;]++)
|
for(j=0;j<4;j++) 5
Eor(k:O;k<4;k++)
ret[i][j]+= l
datagﬂﬂ[k]*tbl[k][j]; |
} } }
|
} :
:
|
_mtrx4mul 1: :_JﬂUX4muL
MOV. L R14, @ R15 : ADD #12,R15
MOV. L R13, @ R15 : MOV.L R4,@(8,R15
MOV #4, R14 i MOV.L R5,@(4,R15
MOV. L R12, @ R15 : MOV.L R6,@R15
MOV. L Rl1l, @ R15 . MOV.L @(8,R15),R2
MOV. L R10, @ R15 : FRCHG
MOV. L R9, @ R15 : FMOQOV.S @R2+,FRO
MOV. L R8, @ R15 . FMOQOV.S @R2+,FR1
MOV #0, R8 ; FMOQOV.S @R2+,FR2
ADD #- 4, R15 i FMOQOV.S @R2+,FR3
MOV. L R8, @15 | FMOQOV.S @R2+,FR4
L255: l FMOQOV.S @R2+,FR5
MOV. L @r15, R11 : FMOQOV.S @R2+,FR6
SHLL2 R11 : FMOQOV.S @R2+,FR7
SHLL2 R11 i FMOQOV.S @R2+,FR8
R8, R9 : FMOQOV.S @R2+,FR9
L256: i FMOQOV.S @R2+,FR10
R9, R12 | FMOQOV.S @R2+,FR11




#0, R7 i FMOV.S @R2+,FR12
SHLL?2 R12 | FMQOV.S @R2+,FR13
MOV #0, R13 i FMQOV.S @R2+,FR14
MoV R8, R10 | FMQOV.S @R2+,FR15
ADD R5, R7 : FRCHG
L257: i MOV.L @gl,RlSi,R3
MOV R11, R3 : MOV.L @R15,R
ADD R4, R3 i FMQOV.S @R3+,FRO
ADD R13, R3 | FMQOV.S @R3+,FR1
MOV R11, RO ! FMQOV.S @R3+,FR2
ADD R6, RO | FMOV.S @R3+,FR3
ADD R12, RO : FTRV XMTRX,FV0
MOV. L RO, @ R15 i ADD #16,R1
FMOV. S @3, FR3 | FMQOV.S FR3,@-R1
STS FPSCR, R3 i FMQOV.S FR2,@-R1
MOV. L L259+10, R1 | FMQOV.S FR1,@-R1
R R, R3 : FMQOV.S FRO,@-R1
MOV. L @r15+, R2 i FMQOV.S @R3+,FRO
MOV R12, RO | FMQOV.S @R3+,FR1
LDS R3, FPSCR i FMQOV.S @R3+,FR2
FMOV. S @r2, FrR2 | FMQOV.S @R3+,FR3
FMOV. S @RO, R7), FRO FTRV XMTRX,FVO
ADD #16, R7 | ADD #32,R1
ADD #1, R10 | FMQOV.S FR3,@-R1
FMAC FRO, FR3, FR2 i FMQOV.S FR2,@-R1
FMOV. S FR2, @r2 | FMQOV.S FR1,@-R1
CWVP/ GE R14, R10 i FMQOV.S FRO,@-R1
BF/ S L257 | FMQOV.S @R3+,FRO
ADD #4, R13 : FMQOV.S @R3+,FR1
ADD #1, RO i FMQOV.S @R3+,FR2
CWP/ CGE R14, RO : FMQOV.S @R3+,FR3
BF L256 i FTRV XMTRX,FVO
MOV. L @r15, R3 I ADD #32,R1
ADD #1, R3 | FMQOV.S FR3,@-R1
CWP/ CGE R14, R3 I FMQOV.S FR2,@-R1
BF/ S L255 : FMQOV.S FR1,@-R1
MOV. L R3, @R15 i FMQOV.S FRO,@-R1
ADD #4, R15 | FMQOV.S @R3+,FRO
MOV. L @r15+, R8 | FMQOV.S @R3+,FR1
MOV. L @r15+, R9 : FMQOV.S @R3+,FR2
MOV. L @r15+, R10 : FMQOV.S @R3+,FR3
MOV. L @r15+, R11 i FTRV XMTRX,FVO
MOV. L @R15+, R12 : ADD #32,R1
MOV. L @r15+, R13 i FMQOV.S FR3,@-R1
RTS : FMQOV.S FR2,@-R1
MOV. L @r15+, R14 I FMQOV.S FR1,@-R1
I FMQOV.S FRO,@-R1
: ADD #12,R15
i RTS
i  NOP
[
byte byte
cycle cycle
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