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Motivation Productive System / SUT
Request Logs

« WESSBAS approach enables modeling and

extraction of probabilistic user behavior for < |
session-based application systems. (Van Hoorn | >
et al., 2008/2014) (Vogele et al., 2015/2018) . Workload ~ Workload Behavior § |
i Model Intensity Mix = |

! Q !

» Two approaches (Vogele et al., 2015) & 5 _ o !
(Vogele et al., 2018) transform WESSBAS § Denavior g |
workload specifications to PCM performance
mOdE|S E:ZZZZZZZZZZZZZZZZZZZZZZZZ ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ?J
> Vogele et al. (2015) use the PCM usage model to | Transformation f_}i
represent behavior models. : % ;

. _ i Performance System 2

» VOogele et al. (2018) reflects the behavior models | odel Specification g
in the default PCM repository model. Workload 2

! Specification g !
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Motivation (2)

« WESSBAS approach enables modeling and

Productive System / SUT
Request Logs

extraction of probabilistic user behavior for < |
session-based application systems. (Van Hoorn | >
et al., 2008/2014) (Vogele et al., 2015/2018) . Workload ~ Workload Behavior gJ |
i Model Intensity Mix = |
» Two approaches (Vogele et al., 2015) & _ %
(Vigele et al., 2018) 4 -y =¥ § Denavior 2 !
workload specificatofSUSIMIPRRN .
mOdeIS: in user behavior. i_"""""""""""" """""""_"""""""15
> Vogele et al. (2015) use the PCM usage model to | Transformation C_Ei
represent behavior models. %
) i Performance System o
> Vogele et al. Simulation of models is not . Model  ,=====§==" ~apecification 3 |
in the default PCM TaR S N TR SRS o [ [ workload ' =
within user sessions. : Specification : &
R How to enable the simulation of performance models i 4 &
reflecting activity cycles within user sessions by  eaeEt bl S R Rt
B using the default PCM meta model? ! :
\ I
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Transformation of Behavior Models to PCM

Transformation of behavior models to PCM using the approach of Vogele et al. (2018)

hd

' <<Branch>>

o < <Interface> > AR pehaviorModel state_

behaviorModel1 =i+ <<ProbabilisticBranchTransition> > £, <<ProbabilisticBranchTransition > >
< Transition to state_A > Transistion to final state
void INITIAL()
void state_A() 5,099 %+ 0.001
void state_B()
e ® ®
< <Provides>> <<Requires>> ¢ <<IntermalAction>>
ProvidedRole RequiredRole delay
ResourceDemand
{l < <BasicComponent> > 5 Norm(9, 0.9) <DELAY>
behaviorModel1
v
SEFFCompartment . <<ExternalCallAction> >
Transition_To_A
11’ behaviorModel1.INITIAL RequiredRole state_A
ﬂ behaviorModel1.state_A

h 4
¥7 behaviorModel1 state_B @ @

Behavior model @

(specified as Markov chain) PCM repository model SEFF (Markov state B)
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Problem Statement

Running through an activity cycle (represented in the PCM
repository model as backward transition) during simulation:

But: Simulation engine needs to attach measurements although
previous series of the same context is not yet finished

0.999 G

! 0.001

1.0 /‘
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Modeling Backward Transitions

1. Encapsulating outgoing transitions (i.e., ExternalActions) with
ForkedBehaviors in the Markov states’ SEFFs

2. Modified Markov chain represented in the PCM repository model:
Replace backward transitions (B -> A) to the entry service (A) with a
link to the final state $

— New artificial state $’ directly linked to the final state $ (allows to preserve
information about normal distribution)

— Backward transitions to the entry service are replaced by links to artificial state $’

Final state Avrtificial state
. . . ]
: | | 1
0999 ~ 7t a2
0.001 1.0 0.001
0.999

Entry service X
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Modeling Backward Transitions (2)

o < <Interface= »
behaviorModell

vizid INITIALY

void state_AJ

void state_B(
void ARTIFICIAL()

0.999

h
I <Reguires> >
RequiredRole

o

<= Provides ¥
ProvidedRao

[

@ < <BasicCompeonent> >
behaviorModell

SEFFCompartment

&‘_’f behaviorModel1LINITIAL

¥T behavierModel1.state_a

¥T behaviorModell,state_B
¥ behaviorModel1.ARTIFICIAL

Behavior model in the PCM
repository model

®

ﬂ <<Branch>>

behaviorModell.state B

. <<ProbabilisticBranchTransition>>
<" Transition to state_A

<+ <<ProbabilisticBranchTransition > >
<"~ Transition to final state

70999

£ 000

+ <<InternalAction> >
InternalAction

ResourceDemand
L5 Norm(9, 0.9) <DELAY>

*l——

nlﬁ < <ForkAction> >
ForkAction Transition

%‘ <<SynchronisationPoint>>

H

®

< <ExternalCallAction> >
Transition_ARTIFICIAL
RequiredRole ARTIFICIAL

o
o

°

)

PCM SEFF for Markov state B
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Limitations

« Following the approach of Vogele et al. (2018) prevents extending the
default PCM meta model.
— Violates the separation of PCM models

« The PCM usage model is linked to exactly one behavior model (basic
component) in the PCM repository model.
— Workload needs to be represented in single behavior model

« One distinct outgoing transition is defined within the operator INITIAL
— Exactly one outgoing transition is needed for the initial
state in the behavior model.
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Conclusion and Future Work

« Adaptions to the approach of Vogele et al. (2018) in this work:

* No extensions to the PCM meta model needed to transform
workload specifications to PCM performance models

« Minor changes to the original approach to allow simulating activity
cycles taking place within complex user behavior

 Future work:

« Adaption of the workload extraction and transformation procedure of
Vogele et al. (2018) to support modified modeling approach

« Goal: Automatic transformation of workload specification to
performance models supporting activity cycles within session data
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