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(SDL-OPNET Model Conversion Technique for the
Development of Communication Protocols with an Integrated
Model Design Approach)

2R T HE

(Jae-Woo Kim, Tae—Hyong Kim)

Abstract : Although both functional verification and performance evaluation are necessary for the
development of effective and reliable communication systems, they have been often performed
independently; by functional modeling with formal language tools and by performance modeling
with professional network performance evaluation tools, respectively. Separate and repeated
modeling of one system, however, would often result in cost increase and inconsistency between
the models. This paper proposes an integrated model design approach in order to overcome this
problem that evaluates the performance of a communication protocol designed in SDL with
SDL-OPNET model conversion. The proposed technique generates OPNET skeleton code from
Tau-generated C code of the SDL model by analyzing the relations between SDL and OPNET
models. IEEE 802.2 LLC protocol was used as an example of model conversion to show the
applicability and effectiveness of the proposed technique.

Keywords : Functional verification, Performance evaluation, SDL, OPNET, Model conversion
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Table 1. Comparison between SDL and OPNET

design models
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Fig. 1. SDL-OPNET model conversion process
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Algorithm Generate OPNET STD (T2 P)
Sp < @, So < @, T< & [+ initialize OPNET STD
*/
p < NULL, /+ initialize condition */
for each state s € S /¢ S = the state set of P #/
Sp— S U s, < Sg /* initialization */
for each input 7/ € / /* I = the input set of P/
y< s p< I /* initialization %/
repeat
v < DFS for_next_branch(v, p);
if (visited(v)) then /* when popped #/
if (AnN=92)A(s,Z25)) then /* first revisit %/
Av) < Av) U sp
Av) < Av) U p
else if ((s5,Z2A V)V (s,ES)) then
Se<— Se U n
for each element p in Av)
sy < next_state(v, p);
£ < generate_action_function v, s, p);
T<—TU s, p D
endfor
Sy < V. [* green state saved ¥
endif
else if (v € S) then /+ when next state visited
*/
Sp < W
if (s, € (SUS) then
f < generate_action_function(s, v, p);
T<TU(s, vp D
endif
else  /+ when new branch visited #/
Ay) < @, Av) < &; [+ initialization */
endif
until (all branch from (s, 1) is visited);
endfor
endfor
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Fig. 2. State transition machine generation
algorithm for an OPNET model
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Table 2. The Main mapping rules from model
conversion DB to OPNET skeleton code
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