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A Study on Buffer and Shared Memory Optimization
for Multi-Processor System

Jongsu Kim'- Jongwook Moon'- Kangbin Yim'
Gihyun Jung™" - Kyunghee Choi''"'

ABSTRACT

Multi-processor system with fast 1/O devices improves processing performance and reduces the bottleneck by /O concentration. In the system,
the performance influenced by shared memory used for exchanging data between processors varies with configuration and utilization. This paper
suggests a prediction model for buffer and shared memory optimization under interrupt recognition method using mailbox. Ethernet (IEEE 802.3)
packets are used as the input of system and the amount of utilized memory is measured for different network bandwidth and burstiness. Some
empirical studies show that the amount of buffer and shared memory varies with packet concentration rate as well as I/O bandwidth. And the
studies also show the correlation between two memories.

IIYE : OhE ZE2MAM AlAH(Multi-Processor System), B{H(Buffer), 2% M22|(Shared Memory), WES [HHZ(Bandwidth,
Burstiness)
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7. DMAE 71539 FIFOZR-E Al2~d mz#| 29 Bu-
rst Read(Write) AlZF, Tes = 160ns ©]3L, bit% Burst
DMAE 538 w=zz] HT AT, Tosps = 160/128 =
1.25ns

8. F "= elA CPU7} dHlolHE ¢of &= A3H4 Sin-

A3l Z4F AFE 4 (DA

OF Z2AMM AIAENAMS HIH 2 S7 Hi2el 25st Hd+ 183

gle beat H2 A7}, Teng=100ns¢] 3, bitd Burst
DMAE 5% d=d HZ A, Tsingpb:100/32:
3.125ns

9. CPU7ZL HolE & Ff ™R Y= A7k Sin-
gle beat A ATLR, Tuingpr = 60ns©]3L, bit% Bur-
st DMAS 53 v=2 HIZ A2, Teingorp = 60/32
= 1.875ns

10. HolHE AHste FHA ALER Haol F do
B #R @7 Addglel) nAFoR AEHE
o] = 305701, A W & Wordd 28
gEo] & 227] ok, 1A AME WHo FF 4H
e Jump BHEA o] Zelo]l AAA He H
PowerPC ZodM e 27] dF 718 & o] &3td 1A
o] wHo] Byt &8 BA Huh 23BE o] o
3 2ufe] Az AlolFe]l HAshA HW, 12071 Al
8 Y224 d©lo|e|Z Read, Store 3= HHo|mR
SDRAM2. 22} Single beat Access Cycle®] 2 83}HA
"t ojoll s F FAHE HHo Alo]FL 452+
120 %5+ 140 = 8302 Tereqsr = 830 * 20ns = 16600ns°]
o, bt wlolElE H sty A HTF AT, Texem
=22/32 + 20ns = 13.75ns

1L Ff W=E8 57185 93 A4EE AHHE A
FeojE a3 W] Ay M7t 2057401 of
% 130707} Read/Store$ ¥, 15717} Jump WH ol
Ay, 232 E 15%2+130%5+150=830 Ale]&o] ¥
23t Hol F718kel 285 ARE, Ton =830+
20ns = 16600ns

12. old] 93] F A z"dx JORF-E HolE7l 3F
Hreld dgEed Ags A TalM) = (Tosm
+ Tingpt + Tsingdppb + Texepp) * 1+ Texedes + Toyne = (1.25 +
3.125 + 1.875 + 13.75) * n + 16600 + 16600 = 20 * n +
33200

Te oz B ZZAN Aade 4F (T F5L
9, 99 dolH% da Alo]F 750Cycle, Wordd H& A}
o]E 25Cycle, £713+ A9 Alo]E T65Cycle) o2 4 ()&
o] g3l Hlole Az AFg dFEFsd <E >F 2ok

(E 1) O|2X Alttof| 2|8t Hlo[e X2

48 A7 27
64Byte(H4A]) | 1518Byte(H vl #])
7 ad 11786,372h 43987252
(Throughput(M)) 1(80,942DpS ,987,252bps
)\] A Eé]
¥ e 12,337,349h 41.033.960b
(Throughput(S1)) 31, 329DDS ,033,960bps

s19) ol ols) o] AsRAHE AY AN 27k A4S
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XA HO-AR X2=(2002.6)

(b) 64Byte 1Burst DF’RAM

v O Q Q@ © © © 9 Q |—ynM 2 - ® BB KR & - & ® 45M
EZQ%Z%ESB@ T E“‘\"""“’”‘wc’
(e) 64Byte Full Burst- buffer (f) 64Byte—Full Burst-DPRAM
|
25000 2.5 ;[
20000 | ——9gM | 2 EELE ppe -9
15000 | 1oM{) | 15 WI‘”'“'"”( m ""l'”"“ oM
10000 — 1M 1 — M
I —12M e 1 2M
5000 13M 0.5 —13M
0 i S S S S T 1AM O =8 ——qam
o O © O O © O O O o 9O O — o © O O O O O O O O O O O —
ETE L8 IB TR E EN2 8535833858
[= -
(g) 1518Byte—Full Burst—buffer (h) 15188yte Full Burst— DPRAM
2000 —— | 250 —
e 40M | ————— [—— 40M !
1500 | 41M 200 —\ 41M.
—— 150 ¢ . PYEl
1000 | 42M ——42M!
——43M 100 | — 43M
500 | — 44M 50 \ 44M
\ ;
| 0 M i D ) —L 0 " nn — 45M 1
i o © O O O O O O O ©O O O 1 o © O O O O O O O O O O O
E”tﬁ%i%%t%%% E“f&;%%%%‘;?ﬁ'&og
U B S —
(32 1) LHUY=ZEN T2 Wy Y SF U2 ASE
g # zzANe Aol o Holutw, F dE F zZ2A AA x%FE A AzHms BN, yEL WAL T
A9l diote] X2 F8eol o Hol L‘rt}b RS & gl 29 AMEFE, 24 EAEL 948 dg9EE vEhdT
A3 dolge dFES risly AlEdolAstd (¥ (a)~(dEe LE 43, (e~ 74 burstiness’t &

13 22 vz AlE BXE B + Jd=

o, 8719 19

Holl g wh&E

TA# Ao},



(a) 64Byte-Full Burstlness 13Mbps B. W

25000

20000

15000

10000

5000

[ — Num. of
Buffer

e NUM . OF
DPRAM 1

Time
140
281
422
563

704

( ) 15188yte Full Burstiness— 50M B W

2500
2000
1500
1000

500

Time

218

438
658
878

1098 |

1318

1538

o] A EgolAdAE 4 do]
2 A Y)(1518Byte) =719} A daf Al
B AE 58 249 498 g9y

‘ ( ~__DPRAM

— Num of
Buffer

= Num. of

2 #2(64Byte)

259 o4 we]
Z& F3 old dig o

27 A9 ASHFE AEF otk o] AN et

L
ey
=]

5
Ll

A€ 270 AT A,
Z2AA Az99 Ha AY SEnd add
dAE WY =77t A

&0z

= =

dE g E

o] A =

U = =
T4 %

F7FtA HEZ ol
B &do] dojuA #& ¢ & Uiz 12) (hFX)

Min(Throughput(M), Throughput(Sk) < Input BW.,

Buffer — o

£,
A 2d
o
2

(<E 1> ).

Thrughput(M) < Throughput(Sk) — DP RAM

A, Burstiness7t 91E 73
@A =4 skt iAol
E0]27] A7A 9

s)Ao]

dolele] 8o Yol WA Helg s
uth ¥ A%

T2 AA

s Zzdd Azde APEEst
3 20]5o]th(64Byte

Wz =277} 22 2

Z1) 922 BurstinessZ sl9 tg

TR dE ARE A
Azl M o AH2d%

o]

]

T
S0l AHEe Aol o
A B 274 g4 "2z
AN AR At 22 FErt "ok o] "= WA 3
ojsl7b Hroh (Z® 13) (a)~(d)
Z ol Hj7d S5

P
T

ZEAN < F

DEIEEES

Z2AMY

<2

Aed mo

s Z2MM AIAHIONAMY HEH 2 3% HZE

ANzt AT 155

(b) 64Byte—FuII Burstiness—13Mbps

; B.W.(MAX) |
izsooo -
| {—— Num of
EZOOOO 1 Buffer( |
115000 o Max) |
10000 = Num ofi
' 5000 l DPRAM'|
L0 PR i (Max)
; DD DDO DD DD DT
' N DO+ OKNDO~— O N~
: E-r-owvN oAt oOoN~®
, = 2xI2z=2
; (d) 15188yte FuII Burstmess 50M
5 B.W.(MAX)
| —— Num of |
| Buffer(
‘ Max)
3 i Num of
: i DPRAM
I S — el (Max)
o N © O T ©® N © O | -
| E Nt N~ O ;f) (LrD) g I
E N < © ©
= T2 e-=
[Ate| 2ol Chst Bt
2 dAsd oy R F§ vRY AN AVE 2
A = 9A A

Limited B.W.& Burstness(1) — Buffer < 2, DPRAM 2

(29 12)& AHxF ;ms D)ol ZFHgtd we} ¥
R ALy & HF JiF) FolE B

02, A Y ol dYFE YYPeR PopsolA
He (a), @A o] HFH7E 4 2354 X1 A
2 F3 QFF FoutrFo] dob YA He A& AU
Ak g¥, & vR] AHA B F ZEAA
Hrp B Z2AAe ATl 2 64Byte U HAY 7
, B8F I vz o] 27] elstelm, W2 Ae
ER Z2AM7 F o 2 1518Byte 98 EEoA
Z2AA Alxdle Az 59 2w
27F F71E 3 a9 4 3irt. (),

Tl

L
= o

r°l'

e off o
-lrt —m

= -

¢0]o.o
MO =

(E 2> 213 o|o|E{2f Bz Burstiness
A4g ;AR 27|
64Byte(3 23]) 1518Byte(H thA])
11Mbps 40Mbps
1/19097~1 1/3276~1

AHE PYF YA
Burstiness 7Ha %"

5) burstinessE O(Uniform)~1(Max. Burst) Abe}e} gre2 A=t 239
A 28 FoME (1/19097~DA (1~19097), (1/3276~1dA (1~
3216)9] A& AT
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(a) 64Byte-11Mbps-Buffer

20000 L
——B2100
. 15000 - B6300
© 10000 \-—— B10500
-——B14700
5000 (o > |-——B18900
0 N }’\\ T . - 1 Jj
O DM — O M~ W0 M - O M~
c O M O O MA — O O I~ ©
= - N DT NN O NN~ OO,
’_

]
|
|
|
|
|
|
|

150
" 400

(b) 64Byte~11Mbps-DPRAM

| ——B2100
——-B6300
——B10500
—B14700
0 b o ——B18900
E8e3832838885
=
(d) 1518Byte-40Mbps-DPRAM
250 o
200 B420
-—— B8J0
—B1300:
—B2400
o 83200

(3% 13) LHAZ0M2| Burstinessdll M ¥+

K

AHEERE Hd v 2 ZH MRy & JelE
oz AzgdA doly &4
M Hd AEF wFe wWEsl ool sn
ol ¢ SAFLE FAF Aotk o 7 A5 A
o] A&del wet ALHoZ WA W s H
of & 2 Ff WRF ] Apge] AFHE 4 A "

A%, dlolg &4do] fl ¥ FF wRE 27
7h Aade] 4gg BE FE Y dgdFe] FR =7
AA Azdl Bt ZowM § Z2 AN Al2Eo) A A
5 ol ¥ ZEAMRECG 23 7 4E g gFeAg
burstiness7} £Aste W2 A2 £ 9k

Ak do oy

A, T ek AL AAE F9317] A8 Lol
ARG 874 slolA, H2lsE oty HF YEES dEo
2 3lo] A9 burstinessol Wi w2 AFEEHS FHlF

t} o] o 64Byte 948 Ao disiAE 11Mbps, 1518Byte
o A= 40Mbpse] Hdt dFEE AFAE AYI|a,
ol9] hAZ WolA #HF 9 burstinessE 73 ALEEE
A3

(19 13)9 4= 44 64, 1518Bytec] ol W, F4 4
®2a AHEFS Jven ok F-A1 A, yE-HH
A%, BE-Burstiness) 2t A&l A burstinessE 7}83t
W AE A oo mE vy WRIY AU AEFE
ARE F AAUHa, o). (@NAE burstiness?t F7HETF

A (Y 3 el =4, burstiness
7t F7HESE 2 AdEEE JEhY 3§ dEE ALE
o] dA XA 2 AVZE A&HE AL vlHAA

i

HeolBHE azlsta dae :

F-F Z2AN A2de AT ZololM o ZzAA
Alzgo] A% 64Byte A& o)A OIWE & wx2E Ab
o] FA 2008 feH(b), F
g 1518Byted| A& =g *}%%‘f«l HAAAE 54 & -
A o] AgHeolde T3 Y ulolEl 9 burstiness7t
i 8 WEe] ARl 9%E WAL JSS #A
& &

skel AlgdoldolMe wEe AMEF
e Ff e FFol myg A
T AEE AT 7, 24gE 543 1o 3
FH ZEAM A2"e dHoly Ay sEET A2 4Y

=1 w

2

r2L
pr
o

e Fold wixg Aol fddtel 1
187 vize] 2717F AFHA @2 FejolMe FF

BEAA Al2" Zbze] A Aol ofel dze] Aol
AR BR A2ge] A= —Er?ﬂlﬂ ARE A A ol
A9 A7 A d9. F& dze FHHs dAV
SRE7F & olw FA W v u FhH o ghol

o]
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(a) 1518Byte—50M(Main) (b) 1518Byte—70M(Main)
I
1600 ———— 1600 ¢
1400 EﬂEéSQOMbps> 1400 BotortroMbps)
1200 Num. Of 1200 Num. Of
1000 DPRAM(50Mbps) 1000 DPRAM(70Mbps)
800 800
600 600
400 400
200 200
0 0 @ wn M~ o — o« Uy M~ (=] hnd @ w M~ =23 -
¥ R3B3 822 8EIRZIEE e 88358528 888788483
- =
(3% 14) & Z2MM dsoll IE o|22] ARE
oA 35 wmE] o) AbEEE Fol7] 7ol A 4550, 70Mbps M)l WE HRY AREFE £4
2ARe Holsl A ANBdolNE A U8 ¢ FHW, S0Mbps ANH@E wu MEes) AgHIHe
o 2o AMgstE 4E dojE e B YA Fo] FE& AF)ol B B9, T0Mbps A2EFh)ES FF W2
1518Byte-40Mbps, #tl Burstinesso|®, # ZZAA A& QAbg o] Bk ol WERE ALEFE AFeA &
de A4S DAY o ABHMAN Weed F  FAM F TzAMe) Jbol FAEol B uRe R
zZ2AMe A& dANNT F Z2AXNY A Hee Ff Mgz doje deo] wAAA Hylew, 1 4
FAA 7] Al A2'l FE8E FEAA F ZEAAY g ws vmele] AlgEe] 31 Ff wE AREFol
dlol8] Az o] ztzt 50Mbps, 70Mbps7t HEE ). o] —7} sFes UEdL = F ZagMe Ase 44
Hak Aol A Bl AHE A& (2 1494 2 A 289 wpd W RS Bol AbgaA sl A
Uehbe A% 2e wee wel, Qo o2l WHE el drk
gt Az Aol Y HAZTHT Au, B Tz adeg Ff A2 E Adste] F ZZAAM AL
qe) Aol # EZeAdEt vone Asde sy, A FTH Uz A8E GUES sl | Ag 8
Megle 9% ASSH |k o F 7HAe] F Z2A e luden Q% A& ert Askd) HEy A
20000
18000
16000 . Y,
14000
12000
10000
8000
6000
4000 Buffer
2000 —— DPRAM
0
S TR CR SR R RN, e G I R R R L. N N L L S L
vﬂﬁéliﬂél\éfﬁ gé§§i35§;Q§iﬂ&q¢5§?ﬂ£¢gﬁﬁ9§§qﬁ$$&q§“§ﬁ;§§9hgﬁﬂgagﬁﬁg}jﬁgggsgp &° gﬁsz §5§@g§9u €§9 gﬂﬁb Qﬁg\gﬁlﬂ éﬁsp
(a) 64byte-11Mbps Input
2000
1800
1600
1400
1200
1000
800 Buffer
600 ——DPRAM
400
200
0
o ® P % o N P o &0 oM & o &P 0 o>
an\"“w(\ m‘ﬂfﬁﬂ u‘o‘“@ u‘é’ﬁ’@ 67:‘60 569’0%6 & 6’53&6 & o o A T et

(b) 1518byte-40Mbps Input
(32 15) By & ST =2 ARSZ 2|
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718E Edstolol AL AAE & F Yok F Z2A
A Az"dAe B8 WEYs AGFAA A HE W
3 AEdN FF HRze Heoly o] FAAINA
e, oo me} vl# v Ap&o] FIlEHA Hol T
izl Age a#zt vedA doh od A A8
o Alz"e HgAel AdHA F= W oA Hs)
€ g AHg HES Z2AE + A €d F uﬂ_._a]sz]
AHE o diE @A Al gdelde ARrt (2¥ 15)xF
Z2AA AT, yE-WH ASE, &5-uF, T4 “ﬂJAEl
9 Zo] Ui

6dbyte & A|EH)AT (a)F HY, F ZZAA A
zgo] 3 ZEAA A2YET e 4% Bol: 19
Zo A RRANE BH ALY AgFe] 22 Hol 9l

97t el dAHE R H FH vz AlgFe] F
7bata B3 d2e|9 AlgFe] AAde E’-%% HolA
"t} ol EFEE 1518ByteE Al EHolAE (hdAE
22 Fe2 vehdoh agZed Ydehte /4\4 Zel 73
AdE 2zt FF R SIS Adszn o)
A T AR, 359 AR B 93] Alad)
A% W WRdY AV|E AZYE 5 YA gk

AEHold ZAE EdIE A3 dIZ Uy &40
WA G A2y AMEFE AEsE e 2o ¢
 dolg] Il ta] Z £ HF burstiness7t A
=9 o] burstiness T 4B HA FolA burstd A
g9 A 5 F ZEAA o3 B HEHEZEEH TH
HE2 o]Fd & W wFe] Wy vEee Hu A&
Fol Hul, T/ dZg9] ASFL ¥ wEaq do]H
7t EAste A B¢ F8 Z2AAY A zbo] wHEe
o] Hu Alggo] Hr}

4 MY W BA
A4 tF ZAN A29L olgad 99 oE, A

1
goldd A Az dolHe AA doleE vus) & 4
Atk AA ¥ UEY Z2AXNE ol &3t AAE 1:

350 : . '
300 |- ~Pro100B - UDP/P P
-=-Pro100B - VI emutation >
g 250 - P
s
200 ‘
5‘ 9_,_,_4._,_,_,_._--/ T
8 150 —
3 00 L
50 I s S
% 32 64 128 2% 512 1,024 1472

Data payload size {bytes)

45 Z2AA, doly dFE& 98l AHEE Dual-Port o
2IE 7)1EoE AgdolddAs Zo] oty shieA
4¥HRG.

AA AEe 93 dadt dA 74 2459 H2E @
Fol o=} A5t

Eg Ayerg 98 d 2z d8® = uy
3 5 gluvel A= e (=m0, BY 58
of ¥ F glx=uto gt oEd x5 s PC
A FAsE P T2 aYPEo| AT, PCY =
4 28 dd9Zol AAY AT gYdE 2Ho] Er5F
@do] . (2% 16)2 IEEE Micro(1998)o| 4 Bo & 4
HAZ dual 200-MHz Pentium Pro EZ A4, 64 Mbytes
W 22], Intel Ether-Express Pro/100B WEY 7}z $-&
ZZa3E FANA HEY d(UDP)Y &£3& H¥T
Aotk A7l F7|7F A& AL £8 dgFo] Fm, A
AHoz v APHololx AL zAo] 42 4 &
T Utk

oldl 439 U AN AR WPF 25 AR
Aozt 7hset st=se] 7wk HZ AA7)(Packet Genera-
tor)E Z=Yatth ol 7]17] WiF-e vixge md3 3
3174 de HAE v AAste 2HE £ UEE dAW
Aog, oy UEY AZFNetwork Layer)s AXH =8
4 9e axle] wiAHT, H3 21y dE 9 2AHE
N aqle] JFE WA ‘-’%‘C o] BoluE ’}%3}
22 AEe Yo g AAe] 7Hed A &,
g AEE AHRle e %_3}11 ol F7HH< Ex
LAAI71A] %= UDP JH 3}93\1;}

o

A& 8N TE E\%Ei % 7} i 2E EUHEY
iz AA A stego] suke] FA s PC vlke) 2o
Hol EAsted £ o FdHE 7H I glgh PC 7]ty
Z2addAe PC 722 ds) 4 WEY ggZe
o F8F & gAT YAHJE ol gy M=
120 : ; ;
——Pro1008 - UDP/IP
7 100 [+ -=-Pro100B - VI emulation [1~===4 ===t
£ 80 o
£ e ‘ e T
% A TN
g 40 T /
20 <
H_,_,_,_-d/
% 32 64 128 256 512 1,024 1472
Data payload size (bytes)

(32 16) PC2tt HIERIZ 2l Ho]2o| HS([9]&E)



AR BAE & F 9ong PCE ZRIAL o &3te

£ g
PC AdA ALEE A7 £ 2o 2= sniffer Al
e 71 943 2§

9] Sniffer Prog AHESITH o] A £
2 gre] 29 i3t A9 24 ARES
3t Aoz A3 UEY dio] Wol ALgHu gt

(E 3 AlLH M

2 A2d 53

S3C4530A | Motorola A}, Samsung AF

4 32| 7 A2d
CPU MPCE60T

SDRAM 32Mbyte 16MByte Samsung A}, 32Bit B2
Ethernet Intel A}, MI A4,
Controller LXTo72A 10/100Mpbs AutoNego.
DPRAM Cy7057a CypressAl, 32bit H 2

AL e AAE UE Z2AA 2de oy AEE
27l Wgd Z2AAMelx, 1% vEeed SDRAMS Al
a9 222 Dual-Port MemoryE & W2a|2 Al-&6}e
FAE Aagolt), £ Z2HMEE REEDALY] Power-
PC 3o} 7¥ke] MPC860TO] 1L, ¥ ZRAMEE ARMTT-
DMI o} 7]9ke] A4 NetARM S3C45300]t), ads ojtiul
A7e 100Mbps SlEIHo]A EF9 MI(Media Independ-
ent Interface)S AM8-3kdch

(320 17) AH CiE Z2MM A2 2l

42 Mg 48

oF Ao Hyd AYES ol&stoq (2d 187 2

=
H<&(Console ; RS-232 Null Modem)-& Al2~"e] =Y A}
43

& AT F de 2R AwE BAFAY A2Ee
% 48e ZUELs] A AHgdnh 48 2 44
g A7 BA7Ide A% 4F NG EF burstinessE A

CHE Z2MAM AI2H-IOIME BIH & 3% 22| A5 (47 159

System
Monitoring

Packet

Generator Target system

Packet-Capture
Computer

> Fast Ethemet
e RS- 232

s 259 A A7 8 At
AR 47t =& FEodA ZAEHA Tt AFME
Al o] 3] ol ¥ dgEe tisiNE FAR G
ZolkE £4HI SE 4 £ Utk (¥ 9% Ha
Ho A A7) diF 48 HH9E 5 No Burstiness &
s

3 He o83t A ol g4

ol 44%& & + Uk
AN Az o] AMARG A =A FHE A
< Z2AA 9 Az F718 Ao FYHE PHo
e} ARkl okke] Q27F e ¢ A WA wel
A& PowerPC 3olel £l 71dsta vk A2 AlzE
g o8&

& A4 i J&o= A4 /O A9 A DMA
stol By Hrelz dolHE A4de

PowerPCe Zole #H#Ho AHE WHEd2 AT 5 A
Hed, DMAZF H2g AMSeHE ¢t E CPUE Load/
Store Unite] FHQueue)E o4& 4 o] o] A7 Al
A A e Hug Ao ot FEE 97t .

HE, 49 AEHo) A Y Zo] g dIdES 1M
bps-64Byte, 40Mbps-1518byte(Z}zt ] burstiness)Z 3}
o dlolg e H4¥S & AF (2™ 2007 Zo| 64Byted]
A& burstinessoll #AIglo]l Yad Hd FF wEe ALE
ZFo] 22 YASPen, burstinesso] WE FFFS BlH 1
Zaolgt el en, burstinessol tisl tixldoz Ay
F7hst At 1518Byted A & Wl2E] 9 ¥3 wWre9

>
5
1>
S
oft
2
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Agee] BE 2 032 Wi $A2 e, oE o
A dolde] dstel F ZEAMel gso) ¥ ZzAA
ur Hoy] WEoz ABUcld A%s FUsth

Output B.W.

—&— Simulation
—— Experiment

Input B.W.

(a) 64Byte—no Burst Input

48

43

38

33

Output B.W.

28

—&— Simulation

—— Experiment

20 25 30 35 40 41 42 43 44
Input B.W.

(b) 1518byte-No Burst Input
(32! 19) AlEdio|Ma AER|e) M2|Z Hin

18000

16000 —— Max. of Buffer
14000 Max. of DPRAM
12000
10000
8000
6000
4000
2000
0

Num. of Buffer

1801 3601 5401 7201 9001 10801 12601 14401 16201 18001
Burstiness

(a) 64Byte-Memory amount used

1600
1400
1200 |
1000
800 |
600
400
200

Max. of Buffer
Max. of DPRAM

Num. of Buffer

301 60t 901 1200 1500 1800 2100 2400 2700 3000
Burstiness

(b) 1518Byte Memory amount used
(22! 20) A HE ¥ 3F o= ARRE

T WEHZ A Dual-port RAME &4 ©d &

£ mdrE 1~2Mbyted] 2717t 7bd & vl &3
o AR AE 478 £ AFsIo Ack A Az
Ae o] AEee =717 64KByte = 22 o} U7l WE
of WiAoz Wuel Agel AWslm AUtk olde 4%

oz
SAe AgelA Bl AAAE ABHIHAA ol ¥
H e o 3% clmeld A8Y AuAd 4w PR
A ek Al E AR A A% wot o
2 712717 e A4
I AU AHEA A ATl Aol ol
23 fAE 2394F Jel Jge AT

a7 A % 9l
on) ol weh AgdelAe FF Y Aol FEFL
% 4 ek 2P AA AWelA AgHE ZE(EY
Aol)e) Ase Aes Hetahe Aol Qo dnA
zzAAe 45e ZAHE AT Del Aol ms
Aol g5l ¢4 A4E AFA Hue e 24T
F oAb bsAe WA 4 gov, o sl ¥
Aolt.

E Y 8% oH

o
m

B =8 A& Loosely Coupled thE ZE2AA Al A€o

A EZRAMNEY BAE YT EHoz AEHE T
l 9 AHEF HH3 FHE Fo AFHUY. 49
dolgSo] Wz FHoz EAHZ e H o

"1 vy Wege T4 dzay ALEE 958k, 7 oo
s Abolo] A ALEF #AE ] A8 48 o
AZ AL AT Aad HT AL AN TS =98t
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