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Why Modeling or Simulation?
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Two Models Needed to build, 

because:

 Software process model 

 Based on various technologies

 Software design notation

 Formal method

 Multi-agents system

 ……

 Software process simulation model

 Based on simulation technologies

 System dynamic (SD)

 Discrete event simulation (DES)
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To Uniform the Two Models

 s-TRISO/ML language has been introduced

 Derive simulation model from process model

 Only one model needs to be built

 Stochastic process algebra based approach

 Simulate uncertainties on time of a process

 Give time related simulation results
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Framework
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Simulation: Step by Step

 Describe process by s-TRISO/ML

 Transform s-TRISO/ML into stochastic 

-calculus by the mapping rules

 Assign the stochastic parameters

 Input model into PEPA and simulate

 Analyze the result
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Stochastic Polyadic    -Calculus

 Definition: The syntax of the stochastic 

polyadic    -calculus is given in the following 

BNF equations:

 The most important is unobserved action: 
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In           …… 

 is the invisible action

 is the stochastic parameter of the action

 is a parameter of the negative 

exponential distribution govern its duration

 Imply the time it takes to complete the action

 means the expected time of the action should 

be small enough, or instantaneously

 0 means the expected time of the action should be 

large enough, or it cannot be finished
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Graphical Notation of s-TRISO/ML
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Example: s-TRISO/ML Graph
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Mapping Rules in s-TRISO/ML
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Assign the Stochastic Parameters

 Aim: To give a sound physical significance

 Historical data or experience should be 

considered to bridge model and simulation

 Such as:

 P stands for Productivity of the operator

 C stands for Complexity of the activity

 S stands for Scale of the activity
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Example: Assign r in s-TRISO/ML
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Simulation by PEPA

 PEPA is a stochastic process simulation tool

 Input the model and the assignment into 

PEPA, simulate for 110 times

 Input the model and new assignment into 

PEPA, simulate for 88 times

 Replace the operator of TA2 by a new staff

 The productivity is half of the primary one

 r changes from 0.1 to 0.05

 The rest parameters are still
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Analysis of the result

 Visualize the simulation result

 Average the execution time of each activity

 Sum the execution time of each times of 

simulation

 Assume the requirement of the execution time be 

less than 40 days

 Compare the two rounds of simulation
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Conclusion

 Uniform the two process models for process 

description and process simulation

 Import the results of empirical study

 Introduce stochastic process algebra into 

software process simulation study

 Give simulation results about expected 

finishing time and process in-time/delay 

probability
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