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VLSI Design of a New Dynamic GSMP V3 Architecture

Young-Chul Kim" - Tae-Won Lee' - Kwang-Ok Kim™'" - Mike Myung-Ok Lee'!""

ABSTRACT

In this paper, the hardware architecture of Dyvnamic GSMP V3 (General Switch Management Protocol Version 3), an open interface protocol
with resource management functions for efficient IP service on ATM over MPLS, is proposed and designed for VLSI implementation. And we
compare and analyze the proposed GSMP with the GSMP under standardization process in terms of CLR (Cell Loss Rate), We design the Slave
block of the Dynamic GSMP V3 using SAM-SUNG SoG (.5 #m process, which performs functions for switch connection ¢onirel in the ATM
Switch. In order to compare difference performanaces between the proposed method and the conventional one, we conducts simulations using
the minimum buffer search algorithm with randem cell generation. The exponential results show that the proposed method leads to performance

enhancement In CLR.
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if (slot_number > buffer_threshold)
Dynamic signal <= "1’ ;
/* Finding the Minimun Buffer %/

else if (All slot_number > buffer_threshold)
Static signal <= '1";

else
Static signal <= '1";

end ;

T2 FdHE 7152 AMAE Ay A4F Aded
et 5713 243 71% 3 Connection 442 3% d4d A
of 71%5%¢ F2 Fdsth dZAY dAAE 297 Al

AAES HA, #AA, FHs e dAAZA TAHe HAx &
oz Ak I dAAY 715 ofeigh it

Ioollar
(Master)

ATM
link

(32 6) Dynamic GSMP V3 St=9lof mllEl 7=

@ Add Branch: 71£¢] Connectiond| 713 ¢
& dAsA ARE 928 g 7w
(2 Delete Tree : WAA] 7} A&l dZ4H AA7 &
(® Delete Al Input and Output : Y& Ao dHE&
25 AAGE 715, lEHE BE A AHA,
@ Delete Branch : 3htto]42] Branch® A7 sle 7] &
& Move Input and Output : 7|&¢ AR d42 A
2¥ dER olF AFsE E

Reservation HlA|Z]:= GSMP V3o A S 37149 7%
o2 ddE AAF7) Aol 297 APYEOIGE, BH,
golZ)e] tall A dd ook 71%5E Fa5 Ma-
nagement WAIAlE ZEF| #HolE WY e v
Az F45M, LER vA|As ZEH AH2E 7132
A Muj£5 glels 71, Loop Back 7%, Reset 7%,



i

Transmit Data Rate =& 7]1%5%& =33}, L4 #HolE
By dAAE g £ES A4S delde ¥WAE ¥
e 715e Yl Statedd Statistics WA= 2
92 993 zgxE 323 Connectiony} #HE vhek
% =29 e ge aFsted AMETTL Config-
uration WMAAE 293, TE M2 74 #AA7}F 2
om, 292 74 WAAE % AgATE Yol we HA
o] 29 B &7 A 2390x ARE FEEHA A ¢l
e 715¢ iy, I8 4 252 REY 74 4EE
obzdl AR} ®=3 Muls T4 EEL TEY Con-
nection®] X faty Mulx FEE 4v] 98 AR
Event WA A= 291&7F w57l 2 ofujdt Arzi(Port
Up, Port Down, - etc)oll a4l zoj7iel A <tel7] 9
A AREFC

Slave 52L& Master 22225 837 AHE W}
HA 84E HAAe oert fleR E=v 2F dARE
ST £ YeAF A, o2zt AU, 8A HAA
E 7Y% & glow o] AEs) de n=es XTFF
#H HAAE Mastersl Al A5t 2387 @od, aid
A7 S 84S dEdE 29A AelA FHE F F 2 2
& Master 8247 4l 715E FA@h dAA HH
ol2 BEL Master 55 W] 928 waA ApFo)~
223 593 7152 Sy} Slave B2 Connec-
tion BE& 243 Ao d4& AASAL dAFE 7F
2 939, Connection H°JEE 29 A] 8bit2 HAFe}

v*¢v.

Reserve_ID
Meg_Type AddReserve 1D
MaxResene

Add_sig

LT HeserveSig
-Tvpe DeleteS
DeleteAlSig

Meg_Len P Heserve

SubMeg_ check Meg_ decorger
num QOver

Y

AddReserve D

reset  ——

Reserve
delete

MEE Dynamic GSMP V3 729 VLSl HAl 291

71 #1sk Traffic Data Q€I #e]2 &5 dastel ATM
22)% Ao b2 ConnectionE AAd7 & 7|2 o
A & 2ok

state 1 : (32bit Reservation ID = )
Connection Message?] 230 W2 AH4ARE 53
state 2 @ (32bit Reservation ID /= 0 and
Reservation ID = Reservation memory data)
Reservation WA Aol 2l8)] oefd FAAEE 3],
state 3 1 (Mux select (Reservation ID) )
HEE =Y HolE ¢ EdY vy Hu
E A ~9xe A2 (Slbyte).

(2" 73 Slave B85 dede A9 10714 A4E o<t
3 4 e vzt WdHo Aok Connect_State =F2
A AR WE Connection®} EA&H=A £+ Branch
7} EMei=AE AA, Al 102474703 AAE 3l
t} & 3ile] ddel oig Branch AEE State and
Statistics & 2¢] 2## Connection®] ¥4¥ Branch? 2
2 Report Connection State A2 & F3 Master 53
A48 & URE s}

ate] Connection? JHEES #Ho|& x| =f3 4
AE 3, ate Branchs YT ES} #olE& AMo 94
ARt T8 Adjacency ZEEZL Y3 AHE T
718 A Z1AY AlgslE £2EF blide] dAH=A] of

B (7 :0

tal7 :

Mux [P Reserve o >
Memory Interface

YYVYY

/

{32 7) Slaveliel Reservation 2 F=



202 BEHEE

= EAIC ME-CA M3=2001.6)

=4 A}-E-E]J-]L} gas vZ o 9l Entityd £4L
G Abggch E3 Entityd] &4l #Hale AL
AZsled A3

GSMP+ Hard State T2EFoluz A4 x5 o7
Atelel dde] £4% AEsed 232 24X Aoly
o] &9 WEE HEsted Fasit sgmde FEE
(=¥ 8 2.
o] E%& Slaved Aoldl: Master 8323 ~9]%] XE
Aodts Slave 253 78S 4AsE 7lsg +
o} o] BEdAME 244 A7)y HRY} Fr)gE o
¥ Slavedl ARE ARy, F7199 713 HEE
Bk o] B2L g8 oA A7} AR SeigEa] el
3l CheckSum E5% Slave £-& Master?] F71308
HuolERE ARE AFsiy 2o n2 g F3she
Update 2%, 281 573 EAE 4335 Procedure
EE3 57187 dAE T FrHez Fr1skE A
A3l F714Q) A5E H7] 9 Timer 2508 T4 5
o gt

27| e Statet: FA “SYNSENT” “dHolth Ae
7} “ESTAB” 4eld o Hze] g $7]871 A=

IOE
Mm_o&ﬂ

AU et ol

e Hale

(29 9 2t

RxSYN
TXSYNACK

- svnRCvD |

Rxbad ACK

RXRSTACK
TXRSTACK

(23 9) Adiacency protocol E7|8 ME=

7188 A% T8 FIFe 49 £ 9A Master(IP
Aol7N=FE Ad 4AFg HI oA A7} 4HEE o, 2=
FH7t “RSTACK o9 Adg Al A& A ok olg A
+ Masteret Slaveztel]l aide] 43d 4eE Jehdy, C
= AdE4d A M2 s de Entityitel AEE
ot gle AEE etk ¢ g AL aFEE H
AR 7L JHFHEAE, SlaveBER Ad EAoht Mz2

Initial Data
o Procedure
- reset Block
- Timeexpire
s Updata_sig
" Peode resel_sig MegVersion
-l A_Sig MegDiscard
reset Header | B_sig FeadOutSig ] Megiype
start - Cheaecdek 1 C_sig NewinsSig MegTime
Block »| time_value SendCode — L oot
MegVersion | - v MasterVer | Feedinsig MeaMiliag
MegType ——h | Syn_Versicn MasterType MegCode
#= Syn_Mesagil} MasterTime I
MegTime ! Syn_Timer Masterflag — MegSendhiame
MegMiag [— - Syn_Code MegReceive Feedout Feed Back Feedn (- ] MegReceName
- Syn_Milag Discard
MegCooe —& - Me% MegSendPort
MegSendName - ] MeaReceFort
T Update
MegReceName —']I -l tyt Verify MegPtype
1 = inifial Block
MegSendPort j ] [ ) Ucode Masterlns ] MegPiiag
MegRecePort | = Senderins MasterName MegSendins
- SenderPort MasterPort
MegPtype = SenderName MasterPalD MegPartlD
1 SenderPalD MasterRIns
| ReceivePort MasterRName Lt MegReceins
MegSendins | Receiveins MasierRPort
| ReceiveName Aout_sig
MegPartiD 1 | UpcateVeriSig Bout_sig
MegReacelns : esel_sig G50
= Newins

(32 8) Adiacency protocol 25 7=



(1) Timer Expire : Reset Timer
if state = SYNSENT send SYN
if state = SYNRCVD send SYNACK
if state = ESTAB send ACK

@ Packet Arrives :
if (incoming message = RSTACK)
if (A && C && ISYNSENT)
"Reset the Link”
else
"Discard the message”
end if ;
if (incoming message = SYN, SYNACK, ACK)
"React according to the State Diagram”
else if (any other GSMP message)
if (state '= ESTAB)
"Discard incoming message”
else if (state = SYNSENT)
"Send SYN"
clse if (state = SYNRCVID)
"Send SYNACK"
end if ;
end if ;
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