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Abstract

The requirement of a system-on-a—chip (SoC) design is increasing, which combines various and
complex functional units on a single device. However, short time to market prohibits to release the
device. To satisfy this shorter time-to-market, verification of both hardware and software at the
same time is important. A virtual platform-based design method supports faster verification of
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these combined software
paper, we introduce the
based S3C2440A  system
evaluate the performance
intfroduce an optimized technique of the
language, and then verify the performance

and hardware by reusing pre-defined intellectual properties (IP).

In this

virtual platform-based design and redesign the existing ARM processor
using the virtual platform-based method. In
of a JPEG decoder on the S3C2440A virtual platform. Furthermore, we
JPEG decoder using the

addtion, we implement and

ARM based inline assembly

improvement on the virtual platform. Such virtual

platform-based design allows to verify both software and hardware at the same time and can meet

the requirement of the shorter time-to-market.

» Keyword : Virtual platform, system on a chip, JPEG decoder, inline assembly
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Fig. 1. General hardware design flow
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Fig. 2. Platform-based design methodology
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void my_strepy(const char *src, char *dst)

int ch;
_asm
{
loop:
// ARM version

LDRB ch, [src], #1
STRB ch, [dst], #1
}

T2l 6. CEET3 J[Ht lzfel ofMi=2] of
Fig. 6. An exanple of inline assembly based on a
C program
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of WS AHEA 9T ARM el dAsEE F2
Mg 17 T oo} Zlu ekl ojEel Abg ]
ol nejzd.

AREA globals,CODE,READONLY
EXPORT asmsubroutine
IMPORT globvar
asmsubroutine
LOR r1, =globvar ; read address of globvar into
; 11 from literal pool
LOR r0, [r1]
ADD r0, 10, #2
STR 10, [r1]
MOV pe, Ir
END

T8l 7. ofdi=e| =233 J|gt elzfel ofMi=z|o] o
Fig. 7. An exanple of inline assembly based on an
assembly program
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e

#define OF

#define block_CTRL
#define block_addr

((wolatile unsigned™®)0x50000000)
({wvolatile unsigmned®)0x500000L0)

#define Quanti_CTRL
#define Quanti_addr

({wolatile unsigned®)0x&e0000000)
({wolatile unsigned®)0x60000010)

T2 8 A=ES o] BWA| - oize|
Fig. 8. Software specification - Memory mep

Iv. 48 & &1
B o)M= SoC Designer £ ©]83t ARM ZZA
A 718 S3C2440A 7V EREFS AR, ] ojAlE
go] 7|8k JPEG tEuE Fd3l A5S HURIth =
g ARM EZ2AME o]8&st JPEG HIUe s
S3C2440A 7V ERFS o183 JPEG Y39 4%S
A A8k

1. 45 g7t

11 ARM Z2AMAQ| el2lel ofd=2(of 7|E JPEG

a8 95 ADS Eé o83t JPEG TlAtoA Ew
7} 71 =& IDCT (inverse DCT), dequantization (&
28D, huffman decoderE Ul APEZ S AME3}
of T A9t 23R ¥ B9 Z2addy ¥4 29
£ Hof Frh Q2R o lEEolE o &2 A IDCTAlA
3H8%, 9 SAFolA  711%, huffman  decoderoilA]
86%9] Farzto] ZAHAT 7 Ad FRJA AREE
Wz HE sEs 9 12 RN s H2 ses
gt A, AAF Qo] FolEo] AT ES Al A3}
7} olRAHEE & 5 Utk




7

4 EREE o83 JPEG "y Pe] 7E 2 HS 7

=Baseline = Optimized

18807
17653

4697

1361

Quantization

Computation Time (cycle)

IbcT Huffman

QIZ[Rl O{MISR|0E 0SSt JPEG FHLY M
Fig. 9. Performance of JPEG kemels using inline
assembly

12 ARM IZZAMAMQ}  S3C2440A
JPEG C|ZF0e| 4= Hlw

¥ 2 ARM Z2A1M9} S3CU0A 713 SHES o)
3t baseline JPEG U=t 2 <lgel o] go]E o]
3 optimized JPEG YIHE $3J3 Adfe] tid A
(cycle count) H|WE HAFETE ARM ZZAME o] &
2= ©=s] ARM Z2AIM FojollA JPEG HRtE
3t A% Adtoln S3CAAA 7P} SRES 0|83t A
= ARM Z2A44, AMBA HZ, ixg] 2 4E33X
€ Alz="elA JPEG HZEE g Zdrelr) uEbA
S3C2H0A 7V ERES ol&ste] JPEG tFEHE TEs

ir ILO
ZEg

off § Hx b o oo

7495 ARM Z2AX, AMBAMZ, WRe] 2 EE ZX
Atolel A SRS olHIE A2l HE] o Be Y AolF
o] 27HE % & Sk
E 2 ARM ZZMAMRl S3C2440A TR ESHES 0I8%H JPEG
Cizc 45 sl
Table 2 Perfformance comparison  of  JPEG  decoder
using  ARM processor  only  and S3C2440A  virtual
platform
’ Optimized
Baseline JPEG PEG
ARM ZZAM|A 62,876,892 51,226,699
S3C2440A 1Ak
Zoym 164,777,112 134,886 972

2 10& S3C240A 78 FFOIA IDCT Ad 3
TASHE B U A5 AR NIEE B, fog
A o] MRS Faf HRels Hed o BAshs ¥
URe] FES Utk 27] dloE 948 oA A
She ¥l FEEG IDCT AN BAshe S50l o &
& & Ak ol Chende] IDCT 7o) 74 Ho]
i Fofs At daksol

A

>

of
r

(o3
(3

1

.
-
o et

A% g A8 E,

VLS|

A257) Aol 917] 83 FAFOZA B Hlole] FEo]
A7) Golck

1ol

T2 10. IDCT F3UA| Ehiish= A LIF AlS
Fig. 10. Internal bus signals during IDCT

E O

I 118 SoC Designer 2 o]83ko] S3C2440A 7}
4 ZYE T o)F o] 83l JPEG YIHE s
HoFh

nana v

T2 1. 7R Z24ES 08t JPEG CIFH Znt 3
Fig. 11. A screen shot of JPEG decoder using the virtual
platform

AlZ=Hlo] AFglEa Bgsl el wek SoC A I8 F
Ao Ho3t At vlgo] Frlshs ¥bE, AFEHAA
(Time-To-Market)oll th3h e7%& 238 @&=dz Qo
welx 7129 sf=gjoldt AZE OIS Balsix] AAsl
AFshe Aoz e olHgt AF A7) &3 875 WA
2] B3t} olgjst BAIE sdshy] 9g e E B =i
A g AFEH ZE (3L [P)E ol&sle 44 2 HAE
AZHE GEAZD £ e ZYE VN A WHES A8
g} w3k 7129 ARM Z2AA 7]8F S3C2440A A 2~H
S M FRE AN ALASIYY, JPEG Y=Ed™E
S3C2440A 713 EHEo| Fdsl Hes
Eoj, el




8 R TR R R CEE(2011. 11.)

oF 19% AR, o5 S3C2U0A 7P S T+

slel ATF A, Rkl ojiZelels JPEG H=ut

baseline JPEG TIZURTE oF 18%9] Aleo] F=h

0]316} ga}i% 7]@_} qu] H]—/\LCL o]}l@-ﬁw g]_‘: °ﬂ°191r 2

ZEGele] 53 130] 7Psa, ol 3 Age] a8
12

|
= A7) E3 e AR S QS AoR TIdEd.

il

[n2sl

(1] J. Un, S. Hong, Y. Kim, E. Chung, K Choi, J. Kong,
and S. Eo, "ViP: a practical approach for HW/SW
co—design’, Journal of Semiconductor Technology and
Science, vol. 5, no. 2, pp. 8-101, June 2005.

[2] A Sangiovamni-Vincenteli and G Martin, "Platfo
mrbased design and software design methodology
for embedded systems”, IEEE Design & Test of
computers, vol. 18 no. 6, pp. 23-33, Nov. 2001

[3] P. Magarshack, "Improving SoC design quality throu
gh a reproducible design flow”, IEEE Design & Test
of computers, vol. 19, no. 1, pp. 76-&3, Jan. 2001.

[4 H Km and B. Moon, "A research improving IP
reusability and minimizing latency in NoC
architecture,” The Proceedings of Institute of FElec
tronics Engineers of Korea Fall Conference, vol. 30,
no. 1, pp. 699-700, 2007.

[5] Carbon's SoC Designer Tool:
ystems.comySocDesignerPlus.aspx

[6] S3C2440A User's Manual:  www.rockbox.org/twiki/
puby/Meain/DataSheets/um s3c2440a_rev10.pdf

[71 O Adeluyi and ]. Lee, “CHARMS: A mapping heur
isic to explore an optimal partiioning in HW/SW
co—design,” The Journal of Korea Society of computer
and information, vol. 15, no. 9, pp. 1-8 2010.

[8] A Sangiovanni-Vincentelli, "Quo vadis, SLD? Reas
oning about the trends and challenges of system level
design,” Proceedings of the IEEE, vol. 9%, no. 3, pp.
467-206, March 2007.

9] K Keutzer, S. Malk, A R Newton, ]. M Rabaey,
and A. Sangiovanni Vincentelli "System level design

orthogonalization of concems and platform-based
design” IEEE Transactions on Computer Aided

http://carbondesigns

Design, vol. 19, no. 12, pp. 1523-1543, Dec. 2000.

[10] L Lee, H Kim P. Yang, S. Yoo, E. Chung, K Choi,
J. Kong, and S. Eo, "PowerViP: SoC power estimati
on framework at transaction level”, Proc. Asia
South Pacific Design Automation Conference, 8
pages, Jan. 2006.

(11] ARM  Development
od ucts/tools/index.php

Tools:  http,//www.arm.conypr

SRR |

¥ Hapy st
EIEAE, R

=z B weExg]
Bmail: jafstar@nate.com
g & 3
2008 AL FEF3AL
008 XS AFESRFAIEE
3 28

ry
%:

T
-

i
=
ik

19% : AL H718t

2000 : Uhiversity of Forida BOE 2R}

006 : Georgia Institute of Tech

nology ECE ¥}
0572007 : AP st
007 @A s AFERRS
Al g

PR} 1 ZRAN A MIFE SO
e AR

BEmail: jongmyonkim@gmeail.com




