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Performance Evaluation Model for Realizing Environmental
Adaptation by Integrating Hardware and Software
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Abstract: Distributed systems are susceptible to changes in the execution environment. Therefore, the
systems are required to adapt to the environment autonomously. In our previous work, we have realized
adaptation to environmental changes that occur in distributed systems by replacing software modules.
However, due to the slowdown in CPU performance improvement, no further performance improvement can
be expected with software alone. Therefore, in order to improve the performance of the system, we decided to
introduce an FPGA as an accelerator that can be adapted to the environment by dynamically reconfiguring
the circuit. Our goal is to build a high-performance system that can be adapted to the environment by
exchanging hardware and software.

One of the technical issues in achieving hardware/software integration is the division of roles between soft-
ware and FPGA. Since the use of FPGA does not necessarily improve the performance of the system, it is
necessary to determine which function is realized by software or FPGA. Therefore, in this study, we propose a
performance evaluation model for the purpose of evaluating whether processing with software or with FPGA
is superior in terms of performance.
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FHKEEZRLUTWS., — 5T, Lzd DEIED I SH 82%
CRERBEAENVELTVWEZ b2 S, FRE LT, 5
[l FEERTH 2R (4) D Host TOFEITHRZKRT (T
A =R Cy(g) W&, B/N_FRIEIZ & 0 ERRTEBLL , AR
EFHILTOWS. WHT 25T — X3 1 XHNE WI, EAR
EBUT & - TR SN PRI & ZRIEOM TiREN K E
<, ZORER, HISD IR OMNRENKREL R o2 E X
5Nb.

AU, IS BUEEHE, BEEREO W E 100KB B
TINE->TWS., Lzd(V 7 hUxT) T, T—XY AR
100KB OARFEERTHH U IEMEH 7 7 1 V% JE#E L 72 B
D IFEREREA 9[ms], [ L7 7 1 V% Lz4(FPGA) T
U 7 R O QULEERFIEHY 3[ms] ThH o7z, 2D &h b, ERE
OF7 ) r—vavi@ERHREEE X5 L, 100KB HED T —
REEMT B5E, V7 VUo7 TUAH T 284 FPGA
TS 2545 L T, M & U T OMMIRRERFIZ K & 75
DR T8, RS I s DR I A HIPAZ L B 2 B,

5. &R

AFFEDOFAMIZ K D, BERNT A—X%EIEL HET
EBERNE, X (4) 2FHT 2 Z & TFPGA DR
EMIZTPHRITRETH B Z e b h ot KRETFNVIZHBHER
NIA=RERFRL, X 4) ToFEsn2MHEICSLTY 7
M7 CUHEETEDH, H UL IZFPGA TUH%2T 5
DMERETDHILIZED, KIEOHETH 7Y 7 b
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7z T & FPGA OREIDHEMRRT LI LN TELLE
Z5.

6. BHYIC

6.1 £&&

BAIEV AT LITE T BERIEZLIZH U TR < )Gl He
RGP  AT L ERELTWS. LAL, ko v
AFLIFETY T M2 7 TEELTW A, HEETO
HEVRD o712, FIT, VAT LASKOMREN L2 BB
UTFPGAIZEBN—R DT 7oL —=YarviiFn
N=Rox7&V7 b7 DOMEIZ&LSEREEGDEER
EREUT.

N—RI 7Y T7 "7 DO@EIZ L BEBERELD
FHEERT 2 ETOREMBEEELTY 7 Y 2T/
FPGA O&ZEISHEBE TSNS, TITARMETIZED
O RRIIZBNWTY 7 v =27/ FPGA 2FHT 2D
PYEREHEIZBWTHERTH 2 D0 % IET 2 MR EN M
EFNERELEZ. ZhiE, VAT LD A -2
FPAG D[EIEEHGHE D & BGICHF AR /ST A — X5
FPGA ZFHW/ZIZ5HY 7 b = 7 DADHE AT
BREDREMIC R M2 TFHTHETILVCTHS.

RELUET NV TRO 7 EiRE & FRUEEZ — DD EHET
NIV X Gzip, Lzd % T EE U I 2 5 U 7=
Zhizky, R @) KVBLSNBHEIIELTY TR YT
TUHEZT5DH, £ UL I FPGA TUM %2 T H2D0 %
WESTBHILIZLD, AWIROHBETH-7-Y 7 T
& FPGA OBRENNHEMRIRT 2N TELLERS.

6.2 SEDFERE

SOEE LT, e T 7 Vs 2o
WTaHRR B,

o FERET I TV XLADHEIG

o KIS &S FPGA ~DY) Y # X 0¥

o MEBELIMN DT X — & DG

£9, BB TLT) XAANDHEIGTH 5. SEHN
ZODEMT VT AL EL LSBT IVTY) ALTH
5. ZTDh, FERTLIT) XLIHLUTERL LS I
I THTERETH 2002 RIS 2 BELDH 5.
WIZFHELE &7 FPGA ~NDY W BEX Il TH 5. A
METHEFELZET VL, Ho5H»LOHKDREIEL FPGA
20— R I N/DRETHREDEANME2HW T30 TH 5.
FPGA [E& DML FAE U254, B ORISR IEA
S IR 3 A N HSFET B A, T ORER 2 Ik L 7= M fE
TR ZETD BENDH D, ARETRELZETIVEFAT
B0k oT, ENK S5VWOER, FPGA 2 FIHTHIE
PRI ORAE T A V2 BA DO TR TE D5, 5
BIOETNVEMMAL CHEAREZ &7 FPGA O]
DEZHWEITOBEDLD B,
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BABITHERELIN DS A — Z DIREITH 5. AWF5E TH
FKUETHET VIIEREIIR LU TCTOAERBRETLVTHS.
UL, 7287V =225 ETCHEBEENDI S T
FVF = RIZET IEEIIEE RN A —RTH D, *
DBy, SBTDEIENTA—R e T IRERD .
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