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A Design and Analysis, Simulation of
Intelligent Network Application Protocol

Hyunsook Do’

ABSTRACT

The AIN(Advanced Intelligent Network) employs the Intelligent Network Application Protocol(INAP) which
is transparent to services and low layer telecommunication networks. In this paper, we introduce the standard
structure of INAP, which has flexible structure for easy expansion as AIN evolves, and we propose a structure
of INAP by defining its functional elements. Also we design, analyze the INAP for AAB(Automatic Alternative
Billing) service, which is one of the target services of IN CS-1 using object-oriented methodology. We use OMT
method which is modified by ObjectGEODE in the analysis phase and SDL language for design. Furthermore
we simulate the INAP system to prove that the system has been correctly built and supplies the service correctly
for which it was designed.
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esult)

IDLE

B
g

1DLE

S

eck_Syn_resq
{Result)
via checkline

(28l 9) ASN1_Table Z2AMiA C}0jo| 124
(Fig. 9) ASN1_Table process diagram

5. 29} H|AE(Simulation)
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\‘l.mc» Asscrtions Scquences of state
Verification on the SDL crents(MSC) machines
(structure modcl statcs

tping. clc)

Siop condiligns S(:;’ibscr\ ers /)AL observers

Error detection Scenario
tdeadlocks production
cxceptions. eic X

*

Scenarios for
implemcntation
testing

. . Thc modcl
The modcl is corrcsponds to

buihi correctly the requircments

specification
(O3 10) 2o HAE 2y
(Fig- 10) The method of simulation

> feed apline ap _req(0.10.3.10,10,10.1.1,0.'8612583"''8604894")

> feed te_line tc_continue2 _req(19.10.3.0.0.0,0.0.0'8612583''8604894" 1)

> track trans macf(1) : start

> fire macf(1)} starnt

step =1

trans macf(1} : start

> track trans macf(1) . start

> track trans macf(1) . from _wait_input_input_ap_req with ap_req{0 . 10 3 10 ,10,10.1.1.0,'8612583",'8604894")
= track trans macf(1) . from_wait_input_input_ap_req with ap_req(0, 10,3 ,10 ,10,10,1,1.,0,'8612583", '8604894")
> fire macf(1) from_wait_input_input_ap reqwithap_req(0 . 10,3 .10 10,10 1.1,0,'812583",'8604894")
step =2

trans macf(l)  from_wait_input_input_ap _req with ap_req(0 . 10 .3, 10 10,10, 1,1 ,0,'8612583" '8604894")
input ap_req from env 1o macf{l)

output sacf_type _req from macf(!)via determline to sacf_type table(l)

> track trans sacf_type_table(l) : start

> track trans sacf_type_table(1): start

> track trans sacf_type_table(l) - start

> fire sacf_type_table(1) : start

step =3

trans sacf_type_table(1) ' start

> track trans sacf_type_table(1)  from idle input_sacf_type_req

> track trans sacf_type_table(1) . from idle_input_sacf_type _req

> fire sacf_type table(1): from _idle_input_sacf_type_req

step = 38

trans macf(l) - from_waiting_input_m_ind

input m_ind from sacf(l) to macf(l)

output maup from macf(i) via ma_pdu to pdu_maker(i)

> track trans pdu_maker(1) : from_idle_input_maup

> track trans pdu_maker(1) from_idle input_maup

> fire pdu_maker(1) : from_idle_input_maup

step =39

trans pdu_maker(1) from _idle_input_maup

input maup from macf(l) to pdu_maker{l)

output masend! from pdu_maker(1) via ma_pdu to macf(l)
> track trans macf(l)} from_pdu_waiting4 input_masend|
> track trans macf(i} from_pdu_waiting4_input_masend]
> fire macf(1)  from_pdu_waiting4 _input_masend|

step =40
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trans macf(1) : from_pdu_waiting4_input_masendl
input masend] from pdu_maker(l) to macf(1)
output ap_ind from macf(1) via apline to env

> watch list >> 'inap10_25 watch’

> track >> 'inap10_25.1rk’

> quit

end of simulation

(T8 1) ALK} 45 AlgdolM By
(Fig. 11) Interactive simulation processes

= 279 4R =AY RE Hed A$E
Ao AEHCIHE & A2t (29 12)9) et
U Sith AN AbRAL 43 aE Al B el st nf
A71A 2 949 ol o) B &= InitialDP 2} ConnectToRe-
sourceZ A 23t o714 deadlock& 12, excep-
tiond 1022 A 3o, A deadlock,
exception 25 WA) 8} 9¥tr}. Transition coverage

rate> 52.22%E 43709} transitiono] WA &< ¥
11, state coverage rate 80.36% & 117§ 9] stateo] o}
3 Alg#oldo] o] FolAA] G} ol YT Ho
ElEo] InitialDP$} ConnectToResourcedl] 2§50}
A7) gEdd, 949 Hojee HHAE FAFOLZA
Mg FEolgx ¥o.

INAPA| 290 9] U<l SACF9 #d4H»AE

> feed apline ap_req(0.,10,3,10,10,10,1,1,0,'8612583",'8604894")

> feed tc_line tc_continueZ_req(19,10,3.0,0,0,0,0,'8612583''8604894°,1)
Parameter list length is not equal to signal tc_continue2_req parameter list length
> feed tc_line tc_continue2_req(19,10,3,0.0,0,0,0,0,'8612583"'8604894",1)
> mode breadth

> deadlock limit I, halt

> exception limit 10

> stop {imit 10

> define scc_sink_limit 10

> define states_limit 0

> define depth _limit 0

> define depth_limit_stop false

> define compose_unit 0

> define compress_unit 0

> verify

(8192 states 40416 transitions 30 seconds, depth=7, breadth=3796}
(16384 states 93671 transitions 69 seconds, depth=8, breadth=5006)
(24576 states 157688 transitions 116 seconds, depth=10, breadth=5446)

(2293760 states 7436809 transitions 18682 seconds, depth=49, breadth=598341}
(2301952 states 7464673 transitions 18906 seconds, depth=49, breadth=59834))
(2310144 states 7492445 transitions 19125 seconds, depth=49, breadth=598341)

Number of states : 2318211

Number of transitions : 7519585

Maximum depth reached - 49

Maximum breadth reached : 598341

duration : 322 mn 36 s

Number of exceptions : 0

Number of deadlocks : 0

Number of stop conditions : 0

Transitions coverage rate - 52.22 (43 transitions not covered)
States coverage rate - 80.36 (11 states not covered)
end of simulation

(03 12) 2E 78 ZSE AlgojM 3t dn
(Fig. 12) The result of exhaustive simulation
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(29 13)ofi A Helx 2lon, £8 2o BlAEE & TYENA B £ %ol ZE e Ho|go] 27
# 43 H INAPA 29 o) AABAMH] A Al Z2 A~ A2 =esbssin, welA deadlocko] W livelock
o} %91 SACFE SSFH-aojr SCF} 45 443 o] EAEA FLL ¢+ U

€ HAE (29 1490 deldol=z vehiigic. of

TC_BEGIN ind SASEND3/ OP _req

Y

TC_Begin

OF_ind/ SAUP

SASEND2/M-r

PDU_ Waitin

{22! 13) SACF2] R BHAE A
(Fig. 13) SACF Finite state machine

it M _regiinitiaiDP) 01 OP_req(initialDP)

iz Op_SuC T TE_BEGIN_scq(initialDP)

3 TC_CONTINUE ind 04 M_ind(ConneciToResaurce}

13 QP _ind(ConneciToResourcel 06 M_ind{DisconncctForwardConnection)
18 TC_CONTINUE ind 0% M _indiFuraishingCharginglnfacn ation)
16 OP_ind(BisconnectForwardConncttion) G180 M_indiConnect)

17 TC_CONTINUE ind Ot M_ERR

i3 OP_ind(FurnishingChasginginformation)
19 TC_CONTINUE ind

18 OP_ind{Canncct)

11t OP_ERR

12 TC_END _ind

'

14 TC_END ind
'S TC_END ind

6 TC_END ind (28] 14) SCF2} A BEREH= SSF SACF
(Fig. 14) State transition diagram of SSF SACF interacting with SCF for AAB service
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6.4 =B

2 =RdMe AAAFPYEL o3 IN
CS-19] 3 AMul2 F9] 8 AABAH| 28 4
22 INAPS ¥4, dAstged, B9 HAEE F
ste) Aot £8 ITU-TAAM Agkslz le &
M) Aol AT INAP F2E £5H, o]
F7HHo2 7% 24EE Ao 2H INAPEA
TZE & =FA Mg 4GS
=Yooz, FAY A FFo] CS-2/32 A8
el TZESE ol§ F£8Y ¢ e TR FF
IFeHA L, RS, ALY E BoldA g of
g} e WA e Au2e ZREF] A2 59
Hol7] W&o 2L Mu|29 F7ht} F£Ho] oy
AY 27 Ny @ L A 5 AL, A=
A2 S48 o BAP AT ES ol F7} AY
Yol Z7] el g Mul2F A58A =9
g F e Fdol Ak d dAgA = AABAH &
g ez sged, ¥ gy AM¥a ygdE
WU gggozs 4xg gelo AAd AT §
£ 22T TEL 7HEEA @ Roltt.
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