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Abstract

The goal of this paper is to determnine optimal hardware platform for specific applications. In order to develop an
understanding of how select the optimal platform, we focus upon the real~time embedded vehicle system for processing
forward image and sound. In this paper we propose to measure parameters such as instructions, execution cycle, required
memory size for program and data by using ARMulator. We have measured three types of processor cores: ARM7, ARMO
and ARMI0. The results of the study indicated that the proposed methods could measure the minimal requirements of
hardware platform for specific applications. By defining lower limit of hardware specifications in embedded systems, we
can minimize expenses with suitable system performance without implementing the system.

Keywords : Embedded, Real-Time, Platform, Simulation, ARMulator
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Table 1. Benchmark Program.
Suite | Field Program
Image jpeg, mpeg
Media |Cornm. gsm, 2.721, pgp
bench DSP pegwit, ghostscript, mesa
pasta, epic, adpcm
basicmath, bitcount, gsort
Auto :
susan{edge,corners,smoothing)
jpeg, lame, mad, tiffZbw,
Consumer |typeset
tiffrgba, tiffdither, tiffmedian
ghostscript, ispell, rsynth
Office - -
. sphinx, stringsearch
Mibench —~ -
dijkstra, patricia, crc32, sha
Network -
blowfish
blowfish{enc, dec), pgp sign,
Security  Isha
pep verify, rijndael(enc, dec)
cre32, fft, ifft, adpemienc, dec)
Telecomm.
gsmlenc, dec)
.. |Signal adpcm, bitm, det, fft, filter,
application . .
. Processing 1,711, huff, is54, math, mtmf
library
3 fERAN  AEA Y (automotive and  industrial
control), 7Fd& A (consumer devices), AFFARE3}
(office automation), &4 (telecormnmunications), HE$
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Table 2. Required functions for vehicle.
Parameter Function Simulation
A 0
AR R 0
FEA g ZFRERR 0
AZAHR X
7134 X
Aol 34 0
Pt R=t-N 0
SgA g
e 0
FEE 0
AgE X
GPSH) o] E 29 ] X
AR X
ZE A
Q&N FE X
7} = A A X
E 3 dxolz =220 ME
Table 3. Benchmark. Program Sefection.
. Benchmark
Parameter Function
‘ Program
- AR (
343 2] e susan edgt?,com
FolEAn ers,smoothing)
ol d
e AFES ,
3k FED g.711, adpem, fft
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Table 4. Code and data memory size.
Code+RO data RW+ZI data
Program
(Bytes) (Bytes)
g711 41,890 384
adpcm 55,930 300
susan 43,174 656
fft 31,636 528
Total 172,630 1,368
E 5 ARMOTDMI ROjoflAel Mg
Table 5. Result of experiment on ARMITDML.
. Time
Parameter | Instruction | Cycles
(ms)
g711 | to pcm 1,291,495 2,029,959 101
adpcm| adpcm 4475997 | 6907561 345
corner 1,088475| 1,767)519 88
susan edge 2,303,550 4,051,081 20.3
smothing 19138855 | 36,341,3151 1817
fft 2 1024 14,100,957 20,832,248 1044
Total 42,399,329 71,979,683 3599
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