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ABSTRACT

In ASIP design, compiler is required for performance evaluation of processors being designed. The design
of machine specific compiler is time consuming. This paper presents the system which generates C compiler
from MDL descriptions. Compiler generation using MDL can support user retargetability and concurrency
between compiler design and processor design. However, it must overcome semantics gap between compiler
and machine. To handle this problem, the proposed system maps behavioral descriptions to library which
contains abstract behavior for each tree pattern. Using mapped instructions and information on register file
usage, the proposed system generates back-end interface function of the compiler. Generated compilers, for

MIPS R3000, ARM9 cores, have been proved by application programs written in C code.
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behavior — [ declaration_list statement_list ]
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33 10. A4 2=9f 45 ¥4

292

MIPS R3000 ARM9

a3 11, AR Aded o) #slds PEG 39
43 Az}

function®] ZZo] o] ot A5 A3y} Uod
7] gjFolc) AAE MIPS R3000, ARM9 719}
del2 JPEG QICIE Auasiel APAE Fo=
AsA] 11.9kB2] bmpodS ¢l 1.66kB2| JPEG
Hd-g AR} 23 112 AR JPEG U
Balch

AAAE Ao ofs) Asldd FZo oz
dofal JPEG eolvlA|7t &F $lo]l E¥=Ele AL
gelgke 24 AA=l MIPS R30003 ARM9 #}
dele] AgY FAE AFECL

VI. 28 ¥ F=H

E =% SMDLE 7|&2%¥F seamless A
2 A4 A=mel SRCC] Tl HE 71&ssd
o}l SRCCE SMDL9| ¢ AHu9} AL A4
7la25E FHode YL A3 ARE FFsy
high-level SSA form$ AM8d SMDL-Zlo|H2i2]
WHoz v Audz] Al A7l 2vlA
olE #HAa3slgick w3 one-to-many WHOoE
A drEdog g Eg = give] sb5
3 319127 many-to-one WO E A A5 3
Aol 7hs3EE slgich. MIPS R30003}+ ARM9 #
Hdeie] WA JPEG QlFHE B3 HFow A
Ad Aol AFAAE gl A As
JdHE 71& Agfdelel v A MIPS R30003%
ARMY Zz}ala]e) ulsle] 7+ 94.2%, 84.9%2] Al
g S Bk AR Z2AA, AlEHelE A
A AlzElel SMDLS o83 seamless AAlo) 7]
H 3 whE Aude] AAATES TRl AHellA 9
27} Qlek

FF e AAE el E 3 29,
SMDL 7|&27e Z2AA &l AR F2&
T M ZEAM HAsED siwd z=H™
Aty 75 Aes 2 AHnde]e Aot




i /w4 B9171$2Z7E Retargetable AAe] A28 75

(1)

(2]

(3]

(5]

(7)

(8)

(10)

BIAEE

g

R. Leupers, “Compiler for
Embedded Processors”, IEEE Design & Test of
Computers, Vol. 19, No. 4, pp. 51-58, July-Aug.
2002.

M. Jain, M. Balakrishnan, and A. Kumar, “ASIP
Design Methodologies :
Proc. IEEE/ACM Int. Conf. VLSI Design. (VLSI
2001), pp. 76-81, Jan. 2001.

C. Fraser and D. Hanson, A Retargetable C

Compiler : Design and Implementation, Benjamin/

Design Issues

Survey and Issues”, in

Cummings, 1995.

“The
Code-Generation Interface”, Microsoft Research,
2003.

C. Fraser, R. Henry, and T. Proebsting, “BURG
- Fast Optimal Instruction Selection and Tree
Parsing”, ACM SIGPLAN Notices, Vol. 27, No.
4, pp. 68-76, April 1992.

R. Leupers and P. Marwedel, “Retargetable
Generation of Code Selectiors from HDL Processor
Models”, in Proc. European Design & Test Conf.,
1997.

J. V. Praet, D. Lanneer, G. Goossens, W. Geurts,
and H. De Man, “A Graph Based Processor Model
for Retargetable Code Generation”, in Proc.
European Design & Test Conf., 1996.

D. Lanneer et al, “CHESS : Retargetable Code

Generation for Embedded DSP Processors”, in P.

C. Fraser and D. Hanson, Iecc 4.x

Marwedel and G. Goosens, ed., Code Generation
Jor Embedded Processors, pp. 85-102, Kluwer
Academic Publishers, 1995.

A. Hoffmann et al, “A Novel Methodology for the
Design of Application-Specific Instruction Set
Processors(ASIPs) Using a Machine Description
Language”, IEEE Trans. Computer-Aided Design,
Vol. 20, No. 11, pp. 1338-1354, Nov. 2001.

J. Ceng, M. Hohenauer, R. Leupers, G. Ascheid,
H. Meyr, and G. Braun, “C Compiler Retargeting
Based on Instruction Semantics Models”, in Proc.

Design Automation and Test in Europe, pp.

(11)

(12)

(14)

(15)

(17)

[18)

(20)

(21)

1150-1155, 2005.

J. Ceng, W. Sheng, M. Hohenauer, R. Leupers, G.
Ascheid, H. Meyr, and G. Braun, “Modeling
in ADL Processor
Descriptions for C Compiler Retargeting”. Int.

Instruction  Semantics
Workshop on Systems, Architectures, Modeling,
and Simulation (SAMOS), 2004.

S. Bashford, U. Bieker, B. Harking, R. Leupers,
P. Marwedel, A. Neumann, and D. Voggenauer,
“The MIMOLA Language Version 4.1”, Technical
report, University of Dortmund, 1994.

A. Fauth, J. Van Praet, and M. Freericks,
“Describing Instructions Set Processors using
nML”, in Proc. European Design & Test Conf.,
Paris (France), pp. 503-507, Mar. 1995.

ACE - Associated Compiler Experts, The COSY
Compiler Development System, http:/fwww.ace.nl
A, -85, B4, "Peidl= Z2AK 2o
e A2Rle| 757, Y5l =EA, 30
A 6A3Z, pp. 526-534, 20054 64

H. Emmelmann, F.-W. Schréer, and R. Landwehr,
“Beg - A Generator for Efficient Back Ends”, in
Proc. SIGPLAN Conf. Programming Language
Design and Implementation, pp 227-237, 1989.
B. Alpemn, M. Wegman, and F. Zadeck, “Detecting
Equality of Value in Programs”, in Conf. Record
of the 15th ACM Symposium on Principles of
Program Languages, ACM, New York, pp. 1-11,
January 1988.

R. Cytron, J. Ferrante, B. Rosen, M. Wegman, and
F. Zadeck, “Efficiently computing static single
assignment form and the control dependence
graph”, ACM Trans. Program. Lang. Syst., Vol.
13, No. 4, pp. 451-490, Oct. 1991.

W. Yang, S. Horwitz, and T. Reps, “Detecting
Program Components with Equivalent Behaviors”,
Tech. Rep. 840. Dept. of Computer Science, Univ.
of Wisconsin at Madison, Madison, Apr. 1989.
G. Kane and J. Heinrich, MIPS RISC
Architecture, Prentice Hall, 1992.

S. Furber, ARM System-on-chip Architecture,
Addison-Wesley, 2000.

293



T2} E] =3 '07-5 Vol. 32 No. 5

0l M 2f (Sung-Rae

294

Lee) =34

200611 749 A7eska A xpEEt
&4

20063 8Y~&A] A7t A
Ap33ta} Al

<A #-ol> Embedded Al2=¥)S
A& 37435 Z2 A4 E opti-

mizing compiler A7

2 M H (Sun-Young Hwang) A3

197614 24 A& o3tar AAlgst
=4

1978\d 24 F=hd A7) 2
AAgats) FEAAL HE

1986' 104 7I= Stanford &}
LAAEs bt S

1976:3~1981'd A1 HE=A|(F)

A, 23

1986%1~1989'd Stanford3} Center for Integrated
Systems 374 A9} <379 ¥ Fairchild Semicon-
ductor Palo Alto Research Center 7| &Rt

19893~19921d A ZANF) HheA| 7| &R

2002 49~2004'd 39 473l ool A WA R ardt

1989 39~ Al 7o shan Al 3t wa

<BAl ok SoC A ¥ framework T4, CADAI
&, Com. Architecture % DSP System Design 5



