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Abstract

Protocol conformance is crucial to inter-operability and cost effective computer communication.
Given a protocol specification, the task of checking whether an inplementation conforms to the
specification is called conformance testing. The efficiency and fault coverage of conformance
testing are largely dependent on how test cases are chosen. Some states may have more one UIO
sequence when the protocol is represented by FSM (Finite State Machine). The length of test se-
quence can be minimized if the optimal test sequences are chosen, In this paper, we construct the
depth-tree to find the maximum overlapping among the test sequence. By using the resulting
depth-tree, we generate the minimum-length test sequence. We show the example of the mini-
mum-length test sequence obtained by using the resulting depth-tree,
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Algorithml (UIO/PUIO sequence generation for state g)

/% let a vertex vo be a tuple {go, Po , Eco ) where
go 1s the state that results from state g after firing sequence o ,
Po is the set of states that are reachable by o any state in ( G - {g) - Eo ),
Eo 1s the current set of states which prevent ¢ from being a UIO sequence,
let PUIOset be a set of tuples (PUIO sequence, exclusion set);%/

(1) put a vertex vA =(g,6-{g},0 ) into a queue OPEN and a list VISITED;

(2) PUIOser (-0 ;

(3) while (OPEN is not empty) do

4) remove a vertex vo =(gg , Po, Eo ) from the head of OPEN;

i/o
(5) for each transition of the form go ----)> gd do
(6) Onew (- o i i/o ;
70
) Pnew (-——~ {g"i13 g’€ Po such that g’'--—-) g";
O new
(8) if (gd€Pnew ) then Enew {(-—- Eo v (g’i13 g'€G - (g} such that g’~—-)gda},
Pnew €~~~ Pnew - {ga};
(9) else Enew ("‘ Eo
(10) VOnew {-- <{gd, Pnew , Enew );
(11) if (3 (op, Ep)E PUIOset such that Ep ¢ Enew ) then continue ;
(12) else if (Poew =0 ) and (Enew = @ ) then return Onev as UIO(g);
(13) else 1f (Pnow = O ) then PUIOset {~-- PUIOsot U { Onew , Enew );
(14) else 1f (vOnew € VISITED )then continue;
(15) else append v 0 new Onto the tail of OPEN and VISITED;
(16) done for
(17) done while
(18) return PUIOset as a set of tuples (PUIO sequence, exclusion set);
0/1
0 ° Mol  ti: (vi,v3; 0/1)
t2: (va,va; 1/1)
1/0 1/1 t3: (vz,v1; 1/1)
t4: (vi,vz; 1/0)
oz 2 g el Fehdel Al
Fig 2. A Simple FSM
Bh=3lo] Al E B 1. 120l i@ #Hxziole] UIOEA
72 F&FHo|r}k gl Table 1. Minimum-Length UIO Sequences for Fig.2
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Algorithm 2( Construct The Depth Tree )

/# Let a Vertex V¢ be a tuple ¢ gt,P¢) where
g¢ 1s the current state
Pt is the state that results from state g. after firing
Sequence t,

Let RB{n] be a Reference Bit and if transition i is referenced
then RB[i] becomes 1.

Let Depth[i] and NewDepth{i] represent the depth of transition i
in the depth tree and Varilables k are used to represent the
depth of transitions */

(1) Put a Vertex Vs = ¢ gs,Ps) into a queue OPEN;
(2) While(The same vertex v¢ do not exist in depth tree )do
3) remove a vertex ve={g¢,Pt) from the head of OPEN;

i/o
(4) for each transition 1 of the form gt—-) gd€P¢ do
(5) /* Check UIQOS »/

(5) Snew (=== gd:
s
¢p) Pnew (-— {g‘! 3 g €gd such that ( g ---) g’ and do not exist
in the same path)};
(8) thew (-—— i/0 |} s;
(9) Venew {——= {(gnew.Pnew):
(10) if tnew becomes the components of UIOS(g:) :
an /* Expand the depth Tree =/
(12) Then{
(13) Append Vinew to the depth tree; 1
(14) Compute k the depth of transition { and store k into NewDepth[i];
(15) if RB[1]=0 then {
(16) RB[1]=1 and Depth[il=k;
an Append Vinew onto the tail of OPEN;
(18) Continue;
(19)
(20) else 1f Depth(1] ¢ NewDepth[i];
(21) then {
(22) delete all transitions derived from old ve
in the depth tree;
(23) clear the RB(i] and Depth[i] of the deleted
transitions on the depth tree;
(24) append newtransition i onto the tail of OPEN;
(25) Depth(i]=Newdepth[i];
(26) }
(27) else Discard the Transition;
(28)
(29) Else Discard the Transition;
(30) done for
(31) done While
(32) return
57} 9] "Mi: X*ﬁ Li2.3bsk MEA gdd g olEalo] AUl M #Hol 1% 30 g8 UIO
2.10% AA3 = o x9] dH 1/00] Y H 19 U0 (1) 4245 z A}GLL} “1#id) 0/10] UIO(1) 2 Y-
xye] eliz} ;] ks gholabil elh-vh w3 o) s} wril zlolEglel Aglal g AAssl A
15527} olEelol Edativha selshr] sla)A RBI1]e] #t& zAR@TH oluf of4] o]tk 0ol
RB4]el gi& 2Abeteh RBLAJe] o] ool o 48 327k welEelel AT h g Hel 32
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