AT

Karlsruhe Institute of Technology

Samuel Kouneyv, Fabian Brosig, Nikolaus Huber

From Offline to Online Component Models for
Run-Time Resource Management

Palladio Days, Karlsruhe, November 2011

SOFTWARE DESIGN AND QUALITY GROUP

KIT — University of the State of Baden-Wuerttemberg and
National Research Center of the Helmholtz Association



2

Proactive Run

-time Resource Management

. )
& . "xll
] .."";- x'x
©
EJ - A ELA
= "-._ '_
=
U ] - -
o | Online prediction>
2 S
violation
-
Time [mins, hours, days, weeks, months]
Workload change
. A
' T
2
- 5 Inefficient
o T T
.
w ol — %% — — — — — — — usage
55 i
Hay
D .1'___] ""-\“_..' 1". o
U E Pt LS
{
P
Time [mins, hours, days, weeks, months]
., A

17.11.2011 Samuel Kounev, Fabian Brosig, Nikolaus Huber:
From offline to online component models for run-time resource management

AT

Karlsruhe Institute of Technology

Software Design and Quality Group
Institute for Program Structures and Data Organization



3

Proactive Run-time Resource Management _\\j(IT
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Proactive Run-time Resource Management
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Coming Soon: Descartes Meta-Model AT
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Dynamic Model Instance Composition QAT
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Tallored Model-to-Model Transformations .\ﬂ("
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Online Architecture-Level Perf. Models T
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Models should capture both static and dynamic aspects
“Component” Is a unit of composition at run-time

Alignment with system layers as opposed to developer roles

Dynamic model composition

® Horizontally across components and vertically across layers
Sub-models integrated into the system components
Integration with monitoring data available at run-time

Models intended for use by system as opposed to human

Different abstraction levels & solution methods
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Models for Virtualized Data Centers -\\-‘(IT

B Resource Landscape (static view)
® Computing resources (physical, logical)
® Layers of resources (Hardware, Virtualization, ...)

® Variablility Points (dynamic view)
® Configuration (#cores, #appServer, ...)
® Landscape (Deployment, Users, ...)

® Ongoing Work: Reconfiguration Language
® Description of the system reconfiguration
® Example: SystemConfigA - SystemConfigB
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Resource Landscape: Layering -&‘(IT
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Resource Landscape: Config.Spec.
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Variability Points A{]]
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® "Decorator’ model
® Dynamic view of the resource landscape

variabilityPoints
VariabilityPointDescriptions |‘ 0..* | VariabilityPoint Value
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—

0% EObject

maxValueConstraint : EString valueConstraint : EString
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Modeling the Application Level -\\A(IT

B Service Behavior Abstractions
for Different Levels of Granularity

® Deployment-Specific Resource Demands /
Response Times

® Probabillistic Parameter Dependencies
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Service Behavior Abstractions -\\-‘(IT

B BlackBoxBehavior

® No information about resources, resource demands,
control flow, call frequencies,...

B CoarseGrainedBehavior

® Information at component boundary level
(external services, resource consumption,...)

B FineGrainedBehavior

® Information about component-internals
(control flow, resource demands, parametric
dependencies,...)
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Service Behavior Abstractions _\ﬁ(IT

At most one behavior description per abstraction level and signature/role
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Probabilistic Parameter Dependencies -\\A(IT

® Characterize dependencies statistically

® Influencing parameters
B Service input parameters Z
B Return parameters of external service calls === e

® Influenced quantities

® Loop iteration nUMDErS (FineGrainedsehavior)
Branch probabilities (rinecrainedsenavior)
Call frequencies (coarseGrainedsehavion)
Resource demands (rineGrainedBehavior, CoarseGrainedBehavior)
Response times @iacksoxsehavior)
Input parameter of ext. service call (inecrainedsenavior, coarserainedaehavior)
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Conclusions and Discussion
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Service Behavior Abstractions
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Probabilistic Parameter Dependencies -\\J(IT

Required service:
sendRequisitionToBuyer(List demands)

-~

{OH Manufacturing —Gf

Provided service:
scheduleWorkOrder(String assemblyld, int quantity)
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