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Abstract The VB5.2 interface of B-ISDN, that is located between an access network and a service
node, allows dynamic allocation and release of ATM resources. In this paper, we propose the B-ANCC
protocol of the VB5.2 interface to minimize the overall connection setup delay by introducing the access
network. The B-ANCC protocol enhances the B-BOC protocol and adopts a parallel interworking
function with signaling protocols in the service node. To confirm the correctness of the proposed
B-ANCC protocol, we validate it using the automated validation tool, SPIN. We analyze and simulate
the sequential interworking model based on the B-BCC protocol and the parallel interworking model
based on the B-ANCC protocol, in terms of a connection setup delay and a completion ratio. It is
shown that our proposed parallel interworking model with B-ANCC reduces a setup delay and improves
a completion ratio compared to the sequential interworking model with B-BCC,
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<2y 7> B-ANCC9 PROMELA
ndg

Saal L2 A ~E Sn_bancc® An_bancc EZZAH2A
g4  AMdE B-ANCC =Z2EZ wWHAAE
Bancc_to_saal 92 A8t BHA 2 Adss
J5e AFTEY =28 HAR &4 dolE 7
Zo o8 EZREE FE d95 A
Sn_bancc ¥ An_bancc Z2A 22 HEgrh
Monitor ZZ A2 Z2 289 HE(silence)
Ao} <19 8>3 o] B-ANCC Z2EZS A%
He AZs0, ATM dloig] 2 BAX #d =g
nE]BE AAH}EE Sn_toap MEE F3IA
Sn_ap ZEAM2dA Frgh =% B-ANCC =
2529 gojn FE WFE AAY F IESF
Sn_bancc Z2M2olA ElolWrt ZAHULE F
wBaA ¥k PROMELA AojolA] ZZAAE9
A2 L timeout #Fo2 »dy HTHS]

byte sn_bancc_state, an_bancc_state;
byte sn_br_state, an_br_state.
r{noctype Moni tor ()

Il timeout —>
if
/+ correctness check */
::(sn_bancc_state == Active) —>
asser t(an_bancc_state == Active)
::(sn_branch_state == Branch Active} —>
assert(an_br_state == Branch_Active)
::(sn_bancc_state != Active) ->
asser t(sn_branch_state == Branch_NulI)
::{an_bancc_state != Active) ->
fi asser t{an_branch_state == Branch_Nul )
i
atomic
{ Sn_to_ap!BANCC_TIMEQUT notify:
Sn_to_aptBANCC_PRIMITIVE_GEN_req }
od

}
<% 8> Monitor L2 M 2

-26—



HgAdyoz F23= B-ANCC ZZEZ3 2
2 Z2Mxd Rl S 9de Sn bance B
An_bancc ZZM 29 Sn_ap ¥ An_ap TEMAE
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proctype Sn_bancc()
bit err_flag: byte msg_type, bcc_timer:
do
:1 Sn_to_bancc?msg_type(err_tlag) ->
if

: {msg_type==meeAl locReq) ->
/* process state and timer =/
Bancc_to_saal lAN,ALLOC

1 (msg_type==ALLOC_COMP) ->
/* process state and timer =/
Sn_to_ap!meeAl focConf

1 {mSg_ type==BANCC_TIMEOUT_not i fy) —>
it

::(sn_bancc_state == Alloc_Wait) —>
if
ci(bancc_timer == T_AllocWaitist) ->
tancc_timer = T_AllocWait2nd,
Bancc_to_saat !AN,ALLOC
::(bancc_timer == T_AllocWait2nd) ->
tancc_timer = STOP;
sn_tancc_state = Null;
An_to_ap!meeDeal locConf
fi;
ti{sn_bancc_state == Mod_Wait) -> . . .
::{sn_bancc_state == Dealloc_Wait) -> . . .
‘:(sn_bancc_state == Active) ->
/* process branch timer */
fi;

ti:
od
}
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Azl e A2 E 834 @) B-ANCC =2
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Ao &M Ui viAY FAe mdly mZaa
259 A5 A9 Elojd A HAE sd54
}. Monitor Z2AH 2 Sn_ap TZH2AE A3
o Sn_bancc TR2M A IAE AHE 13 A
¥ <29¥ 9>+ Sn_bancc Z2M L9 HAE A
gHog BoFr}
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SPINS 228 Z9 AlEdoly 2 AZ719 7%
£ AF¥h SPINS AlgHo)H 752 o &Fo
2 PROMELA dol2 mdyyg T4 Zais g
HEdEo] o IR FYPHEAE AT £ gl
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oldo] AFHold Z2EZ AFS FYstA H
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Qe ATM Hoj2lo] Adejol F&zojm, dax
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Mz Yol ALE3l9 k. PROMELAS assert &%
2 %27 A" AH zHo] FoW RE Tut
7tsd GHAMNE Folojok st Alaw RAAS
HZd7] Ase AlE3th. B-ANCC Z2EE A4
Hee FAASL vAZY F5 4% 9Fz2 458
FYPF A7, <Y 10>37 go] TFA 9wt ¢ n)
B3 T8 %o AEHA g2 9 £ A
o},

>b spin -a vb52
>% gcc -DBITSTATE -DSAFETY -0 run pan.c
>% run* -m30000 -w27
Depth = 20431 States= let06
Transitions= }.85534e+06 Memory= 34.804
(Spin Version 3.0.2 ~- 22 December 1997)
Bit statespace search for:
never~claim - (none specified)
assertion violations +
cycle checks - (disabled by -DSAFETY)
invalid endstates +

State-vector 88 byte,depth reached 20431,errors: 0
1.15012e+06 states, stored

995976 states, matched

2.1461e+06 transitions (= stored+matched)

3636 atomic steps

hash factor: 116,698

(expected coverage: >= 99.9% on avg.)

(max size 2727 states)

Stats on memory usage (in Megabytes):

105.811 equivalent memory usage for

states (stored+(State-vector + overhead))
.554 mpemory used for hash-array (-%27)

0.840 memory used for DFS stack (-m30000)

34.804 total actual memory usage
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