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Abstract

Recently, together with a new advent of embedded processor developed to support specific
application area, and it evolution, a new study of software development to support the embedded
processor and its commercial use has been revitalized. Specially, In a mobile device that is
built-in embedded processor, software management is as important as hardware management
for the limited power/energy. In this paper, we suggest that the code generation technique
considering the energy dissipation through the verified retargetable compiler backend tool,
EXPRESSION. For this goals, we describes the efficient code generation patterns and showed

the variable performance results

B keyword : | Embedded Software Development Tools | MIPS | Power/Energy Optimizing Management | Compiler |
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(OPERATIONS_SECTION
(VAR_GROUPS
(float_any (DATATYPE
(REGS FPRFile))
(DATATYPE INT) (REGS

FLOAT)

(int_mem
L1)

(int_any
GPRFile[1-28]))

(any_call_param
GPRFile[4-12]))

(DATATYPE INT) (REGS

(DATATYPE INT) (REGS

/.
)
(OPCODE div
(OP_TYPE DATA_OP)
(OPERANDS (_SOURCE_1_ int_any)
(_SOURCE _2_ int_any) (_DEST_ int_hilo))
(BEHAVIOR " DEST_ = _SOURCE_l_ /
_SOURCE_2_")
)
(OPCODE mult
(OP_TYPE DATA_OP)
(OPERANDS (_SOURCE_1_ int_any)
(_SOURCE 2_ int_any)
(_DEST_ int_hilo))
(BEHAVIOR " _DEST_ = _SOURCE_1_ =
_SOURCE _2_")
)
/o
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;IADD

(

( GENERIC

(

)
)

(IADD DSTI1] = REG(1) SRC[1] = REG(2) SRCI2] = IMM(3))

( TARGET

(

)
)
)

(addu DSTI1] = REG(1) SRC[1] = REG(2) SRCI2] = IMM(3))

wEE AL AERET)
;IADD
(
( GENERIC

(
(IADD DSTI1] = REG(1) SRC[1] = REG(2) SRC[2] = IMM(3))
)
)
( TARGET
(
(addu DSTI1] = REG(1) SRC[1] = REG(2) SRCI2] = REG())
)
)
)

;ISUB

(

( GENERIC

(

)
)

(ISUB DSTI1] = REG(1) SRC[1] = REG(2) SRC[2] = IMM(3))

( TARGET

(

)
)
)

(subu DSTI1] = REG(1) SRC[1] = REG(2) SRC[2] = IMM(3))

;ISUB
(
( GENERIC
(
(ISUB DSTI1] = REG(1) SRC[1] = REG(2) SRC[2] = IMM(3))
)
)
(- TARGET
(
(subu DSTI1] = REG(1) SRC[1] = REG(2) SRCI2] = REG(3))
)
)
)

;IVLOAD

(

( GENERIC

(

)
)

(IVLOAD DSTI1] = REG(1) SRC[1] = REG(2) SRC[2] = IMM(3))

( TARGET

(

)
)
)

(Iw DSTI1] = REG(1) SRC[1] = REG(2) SRC[2] = IMM(3))

;IVLOAD;
(
( GENERIC
(
(IVLOAD DSTI1] = REG(1) SRC[1] = REG(2) SRC[2] = IMM(3))
)
)
( TARGET
(
(Iw DSTI1] = REG(1) SRC[1] = REG(2) SRC[2] = REG(3))
)
)
)

;IVSTORE

(

( GENERIC

(

)
)

(IVSTORE SRC[1] = REG(1) SRC[2] = IMM(2) SRC[3] =
REG(3))

( TARGET

(

)
)

(sw SRCl1] = REG(1) SRCI2] = IMM(2) SRC[3] = REG(3))

;IVSTORE
(
( GENERIC
(
(IVSTORE SRC[1] = REG(1) SRC[2] = IMM(2) SRCI3] =
REG®))
)
)
( TARGET
(
(sw SRCI1] = REG(1) SRC[2] = REG(2) SRC[3] = REG(3))

a2 3. HXAH 22 AS 0jE
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; LLlc

register int
int cksum[21];
it x[1002], y[

int r, t
register int q;
r=4;t =276

for(k=1; k<=20;

k

10021, z[1002];

q=0
k++) {

x[kl=ylk]=zk]=k;

}
for (k=1; k<=4,
x[k] =
}
}

k++) {
qrylkl(rezlk+10]+tezlk+110);

; LLLprocs
(PROC_BEGIN _main
(LABEL _main)
vars= 8104, regs= 2/0, args= 48, extra= 0
(ISUB $sp $sp 8160)
(IVSTORE 8156 $sp $31)
(IVSTORE 8152 $sp $fp)
(IASSIGN  $fp $sp)
move $ip,Ssp
(LOCATION 7)
(LOCATION 11)
(IASSIGN  $4 $0)
move $4.50
(IADD $7 $fp 136)
addu $7,$fp,136
(IADD $3 $ip 4144)
(IASSIGN 6 $7)
(IASSIGN  $5 $3)
(LABEL L6)
(LOCATION 12)
(IVSTORE 0 $ $4)
SW $4,0($5)
(IVSTORE 0 $6 $4)
SW $4,0($6)
(LOCATION 11)
(IADD 6 $6 4
addu $6,$6,4
(IADD $ % 4)
addu $5,$54
(IADD M™D
addu MM
(LT $2 ™4 10)
(INE $ecO $2 $0)
(IF $ee L6)
(LOCATION 19)
(IVLOAD $2 4148 $fp)
SW $2,140($fp)
(LOCATION 20)
(IADD $ 87 8)
$573
$5,$338

J8 4. LL1.c ¥ LL1.procs

SW 0
SW 0
move ($259) ($258)
move ($252) ($229)
addu ($253) ($259,136)
addu ($254) ($259,4144)
move ($235) ($253)
move ($256) ($254)

L6
SW 0
SW 0
addu ($255) ($256,4)
addu ($256) ($256,4)
addu ($252) ($252,1)
slt ($257) ($252,10)
sne ($257) ($257,$229)
bnez 0
Iw ($257) (4148,$259)
SW 0
addu ($253) ($2538)
addu ($254) ($254,8)
I ($256) (4)

L1l
Iw ($256) (-4,$253)
Iw ($257) (0,$254)
addu ($257) ($256,$257)
SW 0
addu ($253) ($2534)
addu ($254) ($254,4)
addu ($255) ($256,-1)
sge ($257) ($256,$229)
bnez 0
Iw ($241) (160,$259)
jal 0

Ak

J2 5. LL1.coll tHEt MIPS R4000 ZE MM
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