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What are Software
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Components?
Data/behaviour
TreeViewer
Interfaces
Self-describing
Plug-and-play

Various constraints...

e.g. ]2EE, COM, .NET,
CORBA, web services
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Ensuring Deployed Components
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S Meet Specifications

N [N

2 Component requirements/constraints:

-4

E o Functional behaviour — data & processing they embody

z o Transaction processing, data integrity, security , resource usage
g o Performance, # users, reliability, trustability, ...

& o Composite components — combine these constraints...

Issues:

o Static checking of constraints limited in usefulness...
o Deployment scenario effects how component behaves
o Depends on hardware, networking, applications, loading etc etc

So how do we ensure deployed components meet
their specifications???
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O©) Our Approach

SOFTWARE ENGINEERING

The University of Auckland New Zealand

components
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<aspect id=distribution>
<provides>

<detail id=send event>
<properties>
<performance>

<Jproperties>
Jar files
- 4 </provides>

</detail>
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0 An Example...
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0) Some components
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Characterisations of Components —
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Browser Middleware Cart Interface Middleware Car Manager Order Manager Database
<<U[>> <<+Dist, +Sec>> <<+U|, -Dist>> <<+Dist>>

| <<UI>>CheckOut() |

<<-Ul,Dist>> CheckOut()

1 /U validate()

OrderFurniture ()

Addorder()

<<Trans>> Begin()

<<Distribution>> |
-send data
response time <
100ms
number = 5to 10
persec

<<persistencty>>
—sa‘:/e data Y number= 10to 25 sec

. <<Trans>> commit [
<<security>> performance < 25 ms () :

-oncode eta | i
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o) XML Encoding of Aspects
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<?xml version="1.0" encoding="UTF-8"?>

<!ELEMENT (Component|ComponentGroup)+>

<!ELEMENT Component (CompName, MappingName, CompProperties,
CompMethods, CompEvents, CompAspects)>

<IELEMENT Aspects (Aspect)+>

<!ELEMENT Aspect (AspectName, Details)>

</ELEMENT Details (Detail)+>

<!ELEMENT Detail (DetailName, DetailType, Provided, Detail Properties,
ImpactedMethods, Detaillnfo)>

<!ELEMENT DetailProperty (DetailPropName, DetailPropType,
DetailPropConstraint, DetailTestMethods, Detail PropInfo)>

<!ELEMENT DetailPropConstraint Expr>
<!ELEMENT DetailTestMethod (MethodCall|lURLCall)>

<IELEMENT MethodCall (MethodName, MethodArgumentData)>
<!ELEMENT URLCall (URLName, URLArgumentData)>
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Agents — an Example
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Psuedo -web
Web server browser agent

! ' XY
Cart JSP  |---—-—- 1 AspectInfo i URL

E Conformance
Validation
Agent

EJB Contadiner

Product

/
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Persistency
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0) Example Aspects Extracted
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MethodArgumentData=" java:comp/env/ejb/staff testdata’>

<Component CompName="ShoppingCart.jsp">
. <Aspect AspectName="UserInterface” ...>
... <Detail DetailName= "PostData ” DetailType="DataOutput” Provided="true’ ...
... <DetailProperty DetailPropName="PostData” ...>
.... <DetailTestMethod><URLCall URLName="ShoppingCart.jsp”
URLArgumentData= java:comp/env/ejb/ShoppingCart_testdata’
URLResultData = ... />
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Xpath expressions
used by agents to
obtain ones they
want...

THE UNIVERSITY OF AUCKLAND

NEW ZEALAND



O) Results Visualisation
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The average performance are.
The page GET fefurniture/main jsp HTTP/1.0
Has been loaded 10 imes average speedis 217 ms

The page GET /fefurniturefsearch_result jsp7keys=table HTTP/1.0
Has been loaded 10 imes average speedis 1322 ms

The page GET fefumiturefsinginsuccess jsp?usemame=)2ee&password=)2ee HTTPA
Has been loaded 1 imes average speedis 1272 ms

The page GET Jefurniturelsignin jsp HTTPA 0
Has been loaded 10 times average speed is - 366 ms

The Min and Max Speeds are.
The page GET fefurniture/main jsp HTTP/1.0
Has been loaded Min speed is: 70 ms,
Has been loaded Max speed is: 271 ms

The page GET fefurniturefsearch_result jsp?keys=table HTTP/1.0
Has been loaded Min speed is: 972 ms
Has been loaded Max speed Is: 1763 ms
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O) Evaluation
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Advantages:
o Deployment-time assessment of components
o Can deploy validation agents in different situations for reuse

o Preliminary results compare well to manual testing efforts

Disadvantages:
o Extra effort of specifying aspect information (need tools)

o Composite component aspects — if run-time composition? If
dynamic architecture??

o Aspect “ontologies” — what if compose comps with diff aspects?
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0 Summary
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Validating deployed software components — checking that they

meet

their functional/non-functional constraints — is HARD!

Static analysis not sufficient; manual testing too hard/error-
prone; JUnit-style test drivers require much coding

Aspect characterisations of components capture rich
information about their functions/constraints

Validation agents using component aspects promising approach

We have developed J2EE-based validation agents; a number of
different validation agents prototyped; have tried on some
relatively simple |2EE applications/components...
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