HEEA WS DIEHIY
IPSJ SIG Technical Reports

2006— S LDM—123 (16)
20061718

&ty MMESRIZHTY S GCC RU'GNU Tool Chain @
Dy—wsa
;3 /N —t AiiREEt Bl Bt

1 BETEEB K B8 T 669-1337 KAWL =Hili%H 2-1
1t SRA FCistEipIZERT T 160-0004 HARHHEX A 3-12 HEEN 5F
E-mail: t{nagamatsu,ishiura}@ksc.kwansei.ac.jp, {1hikichi@sra.co.jp

H5F L  ASIP (Application Specific Instruction set Processor) MW\ L THMEL DIV 7 F U 7 OMFER
HWTHs. 773,V 0 @5ty b Iab—2, 2015, FNASOBRY - VR TDtEydOT7—F
FIFIilMm<KEL, TOMNRBIZRSARHHE2ETS. X8/ TY, Hitk7obydBRET Oy YORsEy B
BB EICEDBIEINIEWALEMEL, BE/OL vy YD GCC RUFCGEN AT ¥ It &ampaoitit
SRSty ML GCC & GNU Tool Chain 12457 O AR 2 BICHIRT 5 FHEERRT 5.
¥—0D—FK ASIP, V7 b2 x7MRBRI, GCC, GNU Tool Chain, V¥ =454 ¥

Retargeting GCC and GNU Toolchain for Extended Instruction Set

Yuji NAGAMATSU?, Nagisa ISHIURA!, and Nobuyuki HIKICHI!

1 School of Science & Technology, Kwansei Gakuin University, Sanda, 669-1337 Japan
tt SRA Key Technology Laboratory, Marusho Bldg, 3-12 Yotsuya, Shinjuku-ku, Tokyo, 160-0004 Japan
E-mail: {{nagamatsu,ishiura}@ksc.kwansei.ac.jp, {thikichi@sra.co.jp

Abstract While ASIPs (Application Specific Instruction set Processors) are attractive components for embedded
systems, constructing software developing environments is one of the challenges in utilizing them. Since tools like an
assembler, a linker, a simulator, a compiler, and a debugger are sophisticated softwares that strongly depends on the
processor architectures, it requires great efforts to construct the software developing environments. In this article,
focusing on the case where new processors are designed by augmenting the instruction set of an existing processor,
we propose an efficient method of building software cross developing environments for the new processors consisting
of the GCC and the GNU Tool Chain from the GCC/CGEN machine descriptions for the original processor and
those of the extended instructions.
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APRA—bPZERAWTITS.

GCC RU GNU Tool Chain @Y ¥ —4 25 1 713, ¥—
Yo b7—%F 0 F+ 2T SRR (7 V8ER) ZFk
THIEIZEDTS.

2.1 Binutils DA%

Binutils DU ¥—4% v F 4 7 I2iX bfd 51751, opcodes
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n3%r/areh ¢ 50
a32r/cpu.c 188
al2r/cpu.h 691
a3ar/epu2.c 197
ad2r/epud.h 1,048
a32r/cpur.c 197
n32r/cpuz.h 1,046
n32r/decode.c 2,183
pI2r/decode.h 108
a32r/deceded. ¢ 2,609
a32s/decoded. b 151
ad2rfdecodex.c 2,571
232r/dscodex.h 149
ad2r/devices.c 107
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al2r/sia-aain.h %
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1: (define.inan

2:  [(set (=atch.oporand:SI O "register_operand” "=r")

3 (plus:SI (natch.operand:SI 1 “register_operand” “0")

3 (mult:SI (natch.operand:SI 2 "rogister_operand” "r")
S: (aatch_operand:SI 3 “"nonmesory_operand” “J*)))
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7: “adal %0,%2,%3%

8: [(set.attr “"type” "intd")

9 (set_attr “length™ “4")))
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10: [(set.attr "type” "int4")
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<insn>
<mnomonic> adml $dr,$sr,$siznl6</mnemonic>
<behavior> dr=dr+sressizmif </bohavior>
<format> OP1 DOP2 dr sr si=zml16 </format>
<cpcoda OP1=12 0P2=5 />
<attribute length=4 typo=iantd />
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16biten 5

[opi [R? Top2] R2 }

[opli RL 1 imm8 |

opl |cond dis

32bitdh 5

[(op2 [ RY Jop2 | R2 | immi6 ]
[epz T Rl Tcp2{ R2 | displ6 ]
[ept | AL | imm24 |
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opcada opnezonic behavior
12 0 | padd Bdst,Rare Rdst=Adst+Rsrc=R3Tc
12 1 | psub Rdat,Rayc Rdst=Rdst-RsresRarc
12 2 | nlad Adst,Rarc,9siza16 | RdezsRdsteRsrcesizalf
12 3 | adad Rdst,Rarc,8sicul6 | RdsteRdat+Rsrcesinnlé
12 4 | sbsb Rdat,Rsrc,#slmalf | RdateRdet-Rorc-sicmlf
12 5 | adal Rdst,Rsrc,fpi=znl0 | RdsteRdst+Rarcesinall
12 6 | sbal Rést,Rerc,83izai6 | RdsteRdst-Rarcesinalf
12 7 | alpad Rdst,Ravc,3sicalé RdsteRdate (Rsrcesirnlé)
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12 10 | adla Rdat,Rsrc,Suicslé | Rdst={RdsteRstc) €uizas
12 11 | sbls Rdst,Rsrc,.Suizal6 | Rdat=(Rdst-Rarc) uizaS
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