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Hypothesis "

Linking the Architectural Model(s)
and the Programming Language Is
not enough? You must also link
them to the Runtime System!

11/2009 | Architectural Models at Runtime



Why Runtime
Representation?

Autonomic Computing/Self-
Managed/Self-Adaptive Software:

m Sensors and effectors usually at
the abstraction level of APIs

= Self-Management limited to simple
parameters

= The position of sensor/effectors in
the architecture are not captured

How can we do self-management
also for dynamic architectures?

m Architectural views on a managed
elements is required?
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[Kephart and Chess, 2003]

= Runtime representation (model) of the architecture is required
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One Architectural
Model at Runtime

m Runtime model of a managed element:
Source Model

m Model-based sensors and effectors for
monitoring and adaptation

Problem:

m One complex model: types; deployed
components and their configurations;
concrete instances and interactions

Observation:

m Each self-* capability only requires its
specific architectural view, but the
autonomic managers have to cope with

the whole application specific complexity
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Multiple Architectural
Models at Runtime

m Target models: higher
level of abstraction and
a specific view on a
managed element

m Maintenance of target
models by incremental
and bidirectional model
synchronization based
on Triple Graph
Grammars (TGG)

m Changes of the source
model are reflected
iIncrementally in target
models (monitoring)
and vice versa
(adaptation)
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Experiment with
EJB and 3 Views
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D.[ ] SimEjbModuleType
T name : EString

1.1

{if self.name = "Foo' 1.1

then
self. modules size() <=1
else true endif}

EJB Prototype 1

m EJB Glassfish application server + el CE—
mKernel extension for monitoring

m Source models conform to EMF and
IS updated event-driven

0.* 0..*

T value : EString

[ Server -
@ getRunningintances() : ELong e ‘,..
@ getinstanceCount() : ELong T — S——
H H - @ getinvocationCount() : ELon: ] I
View 1: Architectural constraints for components 0.+ | ® getTatalinvocationTime : Etong ] - —L
- - H Component (=Y _’_‘:_ul. 4 i
self-configuration T P = = 1
- - g - - T .fl-ll'lnll'l nstances : on 1.1 hodipecnation
m  Simplified runtime architectures of 7 InstanceCoun : ELong

EJB-based applications for checking
architectural constraints using OCL

T runninginstancesMax : ELong
T name : EString

@ getlnvocationCount() : ELong
® getMaxOfMaxTime() : ELong

View 2: Performance data for self-
optimization
m Architectural information enriched
with performance data

View 3: Failure data for self-healing

m Architectural information enriched
with occurred failures
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. Model-Driven Approach .
Size n=0 | n=1 n=2 n=3 n=4 n=5 | Non-inc.

5 0 163 361 523 749 891 8037

10 0 152 272 457 585 790 9663

15 0 157 308 472 643 848 10811 [ms]

20 0 170 325 481 623 820 12257

25 0 178 339 523 708 850 15311
Event processing | 0% | 92.8% | 94.1% | 95.6% | 95.2% | 96.3% -
Synchronization 0% 7.2% 5.9% 4.4% 4.8% 3.7% - <30ms

Performance:

m Size: number of deployed beans
m Processing n events and invoking once the transformation engine

m Problem: glue code to mKernel results in enormous overhead

= direct support for architectural representation would boost performance
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Conclusion &
Implication

Autonomic Manager [0 architectural element

Analyze Plan B moder
M >/‘ ™ architectural monitoring
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Maonitor - Execute — erined by
f L = uses
[ 1 L [
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Model Transformation Engine -.| TGG Rules
T | L.
Source Model = Meta Model

| weak
Sensors Effectors > p (o) | ntl!

Managed Element

Future Work/Open Points

m Architectural adaptations
(even in case of abstraction)

m Dependencies among views
m Coordinate autonomic managers
m Distributed setting

11/2009 | Architectural Models at Runtime

Hasso
Plattner
Institut

Observations

m Similar views are also required for
software maintenance activities

m The Source model is platform specific
while target models are often platform
iIndependent (reuse!)

m Generic EJB + mKernel based approach
results in unnecessary overhead

Implication

m Efficient support for architectural
information at runtime is required!

Options:

a) Generating application specific code
that directly provides an interface in
form of a source model
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