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The Structure and The Implementation of Fully Interconnected ATM Switch
(Part [ : About The Structure and The Performance Evaluation)

Keun-Bae Kim*, Kyeong-Soo Kim*, Hyup-Jong Kim* Regular Members

3 5]

E =Fe &2 ATM 28% 78 Asivin ddde &2 288 29439 AF 728 ANsz, FEF &

EA P 29A vEQIY 444 FEA g A7 AFE AN G AA 141%21 1528, 729 At %
A% 43 a0 we HE ALE Igsa doh. EF FM ALY 7Fze F A8 dFEF(Filtered
Multiplexer)ol 43 =¥z ¥2se 22 £49 /A Wx % & 839 3% t'13117} 2ol EAjdte F @A o
He 4 g e, 0Fd Aule W e iy &2 uE 5l ol WEA SE% AH2E FYd £x

o5 A¥E Z2EE Yt 53 wv AR vt Mulzx $AEHE FHoE 4Yde YA E A ATM EY
ol ZtE WAE EAd 2 HASHEE T4 At AYF Fxe AR AL B A% E4E e, dF
g el qg vimsk 4% B3 A AL meislolol e A WSS WY n¥LE AT

ABSTRACT

This paper is the part I of the full study about improved structure of fully interconnected ATM switch to develop the small sized
switch element and practical implemention of switch network. This part [ paper describes about proposed switch structure, per-
formance evaluations and some of considerations to practical implementation.

"The proposed structure is constructed of two step buffering scheme in a filtered multiplexer. First step buffering is carried out by
small sized dedicated buffers located at each input port. And second step buffering is provided by a large sized common buffer at
the output port. To control bursty traffic, we use speed up factor in multiplexing and priority polling according to the levels of
hutfer occupancy. Proposed structure was evaluated by computer simulation with two evaluation points. One is comparision of
multiplexing discipline between hub polling and priority polling. The other is overall which should be considered to improve the

practical implementation.
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Fig. 1. General Structure of Fully Interconnected Switch
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Aol Mol AR iE Wae Gea Z Bitonic Serting 32¢ X4 Wy HRE7 #Fe
- P, Z+ [Be] e Edy Ur M A% 1B 7°] 7 de s €9 @A HeE
149.76 Mbps® 478 &gk A Edo] v AR Aol Eof. F, IB 7ol A
Spr W pe A% &4 FWdA A Fgd vims Aok sy e
-PCR: &3 A A& & 0.8%0 A% 8¢9 23 Aol IB 79Mg A £4%
-B: B33 9AE A& 7toEN BYLRE $2 % 7 M EYale] BE [BAAMY A £431 Ho ¢4
3 g o g Uk o T A4S ATM EfHHo| Ze
2E B 79 & 3 oz24 HE Hn Ao
1. chEs8l ghof g v TAG AF VL st Alage AAAHL 4 &
1 Eal wan WH YeEd wE oMee Zw 4 542 HMe 2% Muls 542 3 dE £
HbAlzbe) EAE wgE wmsty] osld Ao A & WA Bobe W J&zd weh Aulze SMEHRE
%(PCR:Peak Cell Rate) ¥ #z w2E A&7 22 e ol Bg ARAYE Holm U ¥ 9F
(B)S 493 AsA Mstd Algd o8 e +4 st B Mulzs e 54 e B 938 Ho Fe
o} Ae 4 A Edogs HoldoM B 38 Zg
gol& 12 PCRe| 60Mbps, B HAE A% ©9 e A Ado] wE [Bell el 24 oldtellA #FF 5
&% % B7b 304 A$24 849 B 4HHE vdepta sled, fAed 38 A B WETh
EdY ==t 0.6% 0.8%weln, 7 1B dd=e AARL £5 AAE7 Y F71 gt 94 24 ols)
gy AxE $d&A A @A . et 0.8 g AdEg Helm 3l
M 7 [BR pe 0.1°]T} Hol& 2= PCRE& 80MbpsE 3t Arle d4E
Aol AT B9 p=0. 6 HH B W Hop gas HedFe AEHolH Aot HH &
Hlolg 1. AlBdeld 23} (PCR=60Mbps, B=30 &%)
Table 1. Simulation Result(PCR=60Mbps, B=30 Slots)
(HP : Hub Polling. PP * Priority Polling)
BO IB1 | B2 | IB3 B4 | IB5 | IB6 | IB7
Pf_Oﬁ____L(_)_%_ HP |4.49E-0.6 |2.36E-05|8.80E+6 |8.80E6 | 4.43E-6 |4.50ZE6|5.93E-06 | 1.04E-06
: _____ PP 0 0 0 0 0 0 0 0
________ IDELAY | WP | 112 L2 ] 112 | 112 112 1.12 112 1.12
PP | 1.03 1.4 | 1.06 1.09 1.12 1.15 1.20 1.24
__@._8___}_____ HP | 4.66E-05 |5.52E-05 | 6.30E-5 [7.72E-05 | 9.59E-5 | 8.90E-05|5.48E-05 | 5.12E-05
PP 0 0 0 0 0 0 2.24E-06 | 2.26E-06
| oEay e | 1 | 126 | 1% | 12 | L6 | 126 | 1% | 1%
------- PP | 109 112 | L6 1.21 1.26 1.3 1.40 1.48
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Eiolg 2. A1E¥°d A= (PCR=80Mbps, B=30 &%)
Table 2. Simulation Result(PCR=80Mbps, B=30 Slots)
(HP : Hub Polling. PP : Priority Polling)

BO | B1 | B2 |[IB3 | B4 | IB5 | B | BT
| ar0.6 | LOSS | HP | 3.825-04 |2.875-04 [3.59E-04 |3, 90E-04 | 2.66E-04 | 2.60E-04 |3.945-04 ) 3 63E-04
o PP | 0 0 |2.90E-06 [2.05E-05 |5.63E-05 | 3.42E-05 | 7.65E-05 | 9. M4E-05
________ DELAY|HP | 125 | 124 | 125 | 125 | 1% | 1% | 1% | 1%
PP | L4 | 117 | 12 |12 | 126 | 130 | 133 | 139
| w08 | LOSS | HP | 1.09E-03 |1.05E-03 |1.02E-03 |1.18E-03 |119E-03 |1 15603 1.90R-03 | 1.98F-03
L PP 0 0 [LTTE-05 |6 11E-05 | 1.26E-04 | 1.93E-04 |3.25E-04 | 4. 54E-04
| lpEay|HP| 13 | 1y | 1y | 137 | Ly | 138 | 136 | 1%
PP| 123 | 1% | 1% | 13 | 140 | 145 | 150 | 15

o] AeE A8 4 £43 xAd UM BE Bl
Mo A7t vlud FEF v, 8E FJizd ME
SAE EYL 1B HEY F7 € 5 4 &UE A
AQ md 4y ZvhH T e ¢ 5 ik 2
By 288 AL Ay FoM B 7oM9 4 &
4ol HH 8 oA 4 &4 FEEU Athe 3o
. &, ATM 933t slolMe thFs Aujxe &
54 H4E 85} 1 BoE EdHe WAE 54
o e # Hgderbr 2@ Fa¥gE ¢+ A
of, wmebd A XA SAo] wrEsle @ A
M¥ H5Ed el ohFs AElae] SACHE 2
€ ol 2o} ZFAHR wyjelgt & 4 vt HeolE 2
oA Bitonic Sortingd E44 WH HR{FEs Ze
A% IB 07} 7H 58 4 €98 3 2 thgel IB
1el22 B 09 loXe 4 &4o] vehr geth
of e Aty Mad FA Al Edf¥e] HFY oz
izl Y 98 XEE [B 0% 1o 8% st 4y
5oz 8 ¢ 5 o,

2] 31

2. WHH M5

gt el 33 Wy vRg T ¥y Afxd o
a9 EY whao]l 4 &4 FROA HE ZF)
Ao vlste] e 4 F UAYLBE $AEH
WA g ol g3l AMHL MY chE3rle HE¥E
A18}7] $18tke] IBE 8, OBe 12028 ®¥ &%
A g g 98y Edy 2P mE& 4 &4
AAEE stet adr.

T
4

of

ol
-~ 2

¥k

a9 7% 82 el # fHe] HF HAE AE ¢
2 & By 1022 31333 PCRE 40Mbps.
60Mbps ¥ 80MbpsZ W3 AlF|HA 73 4 &4
27 B NAEE Yepdr},

2473 XY PCRo| 40Mbps 49+ A Edy 9
Z7F 0.87HA & 4 &4o] w4ol ¢tdm glovt Ef
g Ut 0.971EW 10982 4 &4 dAEa 3l
t}. 60Mbpsel A4+ Efy Uxrt 0.8 Hd &4
ol WAstz slem, PCRo| 80Mbps? A& EH
Dx7l 0.7¢]5FE £4deo] HYLm UFE & + Uch
Z AN dxst 0.7AER & dE¥9 ¥F 4 =&4e
o] 13Mbps(& , 0.7/8x 149.76Mbps =
13.104Mbps)ol®A PCRel 2 60Mbps& 433 &
Aol Zd Ed¥d dHNE HE2E AHE Ho|
2 ey, #Hi WAE X& 7)) 10 £Fo] o]l
Ha $4e] 27t & Aol

a3y 8o vehd A9 54¢& E¥ PCRol 80Mbps
olm EY A7t 0.9 9o F 308 Fx A
¢ Holm lov o 80usec FEo A Wo] HHHI
k.

olgn & 4 &4 € Ad 542 #Hew 43
A B4 vlate 4 &4 SAo] ddiHoz Yug
¢ F AT F oy AA vy AV|Y FHL ATH
A sdz X9 4L BAUEMNE &4 54E 7
A £ de 9A7 UG /3 44 & 5 3leH,
A E#HolA Tl B A &40 difEo] OBIA
HAEng [BREtE OBY #H arzZlg Ad FA4o|
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Fig. 7. Cell Loss Ratio under PCR (B=10 Slots)
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Fig. 9. Cell Loss Ratio under OB Size (PCR= 80M B=10
Slots)

T He wYdlA A 2 BaslE 84l o
ok 1 9¢) 102 ol EAE syl dstd OB
Mo Afo]z2E 7 AAZPEA A EAEI AdE
Z dAg Reltk o714 PCRE 80Mbps. Be 10
=3

g% A#E 2 OB7F o 1604 A=rt =¥ B
Ay Axst 0.7TANE A E4del dojur gE&s o
4 glen OBY Atelz=yh Azlel wal Al &4 ;
Mg 4 &S Helm vk, %¥eé 8¢ AL Hat

AAE2A OB /\]*01 7t AR o2 HE AEEE

i1

i

o

Ael ge £EL FAHL LT 2 FFAAL}
EEE gAueE OBS Hulg Bass Aol &
GHe o+ Aok 2y A9 93aE 2Ry

A fs st A AAe 2848 AS /A8 A
A OB7F Aol &3 5E 2ol %% Kl Biiﬂ
NE A ke A2 3 Mol s 29 A
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Fig. 8. Cell Delay under PCR(B=10 Slots)
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Fig. 10. Cell Delay under OB Size(PCR=80M, B=10 Slots)
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719 ¥y kg Fulel FHsn oA YA He o
He J e mzo] TS FEH WA A 3
d2 pAshs Aol wiEa st gddd.

a9 11 & 32§ 292 16x1622 #HA g
w2 Ay Wag Hovk 16x16Y wox [B= 8
4 #¥, OBe 1204 ¥z 3gen, o33 &=
o 5L ¥ddA 22 st 4% ¥4L PCRO
60Mbps® 80Mbps¥® & 7[&£22 g2y Be 10
oz AT

A 2W 16165 8x89 A &£Mgo) AA A
o7} vxl (% 10" Fx)S & 4+ dev, ol& 16
x169 A% 1Bl 4=le Mol 8x8o) ulge] Arh
HoR FAHO [BelAel 4 &4 el Fasy 2
el FE £5 % Wy FiEe wE e odF
3 4e] 16x16 7 A% FEF S4& ATLE
ool g}, vt HA MuEla Aldls 4 [BRY Ed
Ho] e FFEE FHAB] Hoe EF ZEER E
Y HFol dolupA F AolmR 16%16 o4 24
Ag T8 AMe GFIdEEE o golol & A
o2 #aHs ool HAZAY £oA ¥E ASe
8X8 Ex 16x16 2R E T 298 & gt
& FAslol & Aotk EF FF ot A &4
Ad B0 a7E e EHYE distd AEE My
2 E4(QoS:Quality of Service)® AF87
Me gRd PA" = WHe 72 44 (Connection)d
EE QoS THEE Aua 24 £94E deishe Uy
ol Mg A =y olw mHA F gl WL AA $A
929 MLT(Maximum Laxity Threshold),
QLT(Queue Length Threshold) ¥4 & A& &
®ogla, &4 4 #8449 PO(Push Out),
RS(Route Seperate) & PBS(Partial Buffer
Sharing) 4 5% A4 5 ATH™?,

{

v.d £
2 dte AL E(8X8 B 16X16 3 =)l ATM
294 MENDS #HAYY F2E ol geted T4
Eore dstel AA" 2949 AFE 2 7R

49 o
o we A7 [HEM Pz AF L AR us
of Btk ¥ ApelN AMG TEE 293 WEH
29 7t FEREY A BFAANE FE Fo En

#H(IB)E 29X JEAIZY 93 ¥z 98 7y
€ goldA @ A [Be v& Yuzes & Fmo
3% FIFOQ! OBE #F 2¥dd 2 [BY 3
ME 28 1B 48 £z Ful ojie &£xz Aujx
tozHd 7 1B QArtHe EHSY WzE 4%
Aighe 4 e AT 28 4 gy vty
© Edge HAE EAo| 2] bE23de ndsd
8 B4E 4 IBY MY HH=el ohe} Mulxa $4
g ddele WS A 8sych

Mg Fxze AFEH AEHHE B 2 542
AT U3 durHq) B Z23 d38 3y &
AT HEd W Fizd g2 29489 odFg
WAS viwdAc. o dd sH By wae A
AZolzte FHdAE +44E Holm ey ATM
EfY 8725 o] HAE EAo] M2 g EYY &
A oM e AhEd wWE FME MElA gy
of 4 &4 EAdA Bo $43%E Belm gld. g
FdHeg ey dxrt B2 Yo hg Mulx 7]
7t Fol FLE AT Hxg A do] 4" £ oy
IB ¥zl =717t An dFgAd &5 o5 $4&
HYoZM ¥ BAE £ USE BY &g =9
IBst OBe] Wi# A71& 44 A2 23T Fuda 2
293 F27F e 548 stopsld B WgE AN
33zt dtivt. AAA R HFAHA 4 AAL FA 4
Ehd 9t 4 4o giR¥o] OBAA wAHm S
€ ¢ 7322, 4 XA BEYo] HAHE fxd
A OB ¥ & AAse Aol wgzss FEY u
ZA%E sty BFAA ke M e FEY NE
A A AR wrze] 4 sx OBY Ads 443
A7l Aol drgsic wdgic 53 g QoSY
BAE A8 e ¥ FAsE Bod 4 &4 xE
A4 $A9E AFTE ¢ de WHE We] 271 g
olef gtelel £},

o4z e 2HA FZRE ¥ ATM-LAN 59
HE ~9x 4 B-ISDN 59Uy g 3 744
2ol MH A B2 k2 B 248 F YL Aoz
s "4 dAAew .7 uo]la gL CMOS 7)
€& ol &3ta] o 15% AEE AR FEY ux
A Aezn sdo] FRHUYTD o G ol&F REg
T4 L Alxg] FAo] o]RARm g}, Ao AR A
AR A 29X dEHNRY A FH E 1Y
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