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IntroductionIntroduction
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ETICS in a nutshell

•• ETICS stands forETICS stands for
ee--Infrastructure for Infrastructure for TTesting, esting, IIntegration and ntegration and 
CConfiguration of onfiguration of SSoftwareoftware

•• Project started on January 1Project started on January 1stst, 2006 and has a duration , 2006 and has a duration 
of two yearsof two years

•• Goal is to provide efficient automated tools for building Goal is to provide efficient automated tools for building 
and testingand testing

•• ETICS is born from the experience of developing, ETICS is born from the experience of developing, 
integrating and testing grid and distributed softwareintegrating and testing grid and distributed software
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The ETICS partners

Build system, 
software 

configuration, service 
infrastructure, 

dissemination, EGEE, 
gLite, project coord.

Software 
configuration, 
service 
infrastructure, 
dissemination

Web portals and 
tools, quality 
process, 
dissemination, 
DILIGENT

Test methods and 
metrics, unit testing 
tools, EBIT

The Condor batch 
system, distributed 
testing tools, service 
infrastructure, NMI



ETICS Service Overview - EGEE IPv6 meeting - GARR, Rome, 19 February 2007 6INFSOM-RI-026753

UsecasesUsecases
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Basic build usecase

•• Context: A user develops, for example, a Grid service (as a singContext: A user develops, for example, a Grid service (as a single component)le component)
•• This service relies on existing software (dependencies)This service relies on existing software (dependencies)
•• User performs following actionsUser performs following actions

–– For each required dependenciesFor each required dependencies
–– Find documentationFind documentation
–– Identify correct version to use (release, maintenance, beta, etcIdentify correct version to use (release, maintenance, beta, etc))
–– Identify if a binary package is adequateIdentify if a binary package is adequate
–– In case building is required (very often the case), find build iIn case building is required (very often the case), find build instructionsnstructions
–– Build codeBuild code
–– Install and configure code (using available documentation)Install and configure code (using available documentation)
–– Verify that the code is built, installed and configured correctlVerify that the code is built, installed and configured correctlyy
–– Find developer contact information in case of problemsFind developer contact information in case of problems

–– InterInter--dependencies must be understood and version clashes resolveddependencies must be understood and version clashes resolved
–– Write a script to build all dependenciesWrite a script to build all dependencies
–– Write a script to build the current component (Grid service), inWrite a script to build the current component (Grid service), including fetching code, build cluding fetching code, build 

and test instructions/commandand test instructions/command
–– Store the component in a repository for others to useStore the component in a repository for others to use

•• This above process has to be executed, in full or in part, for eThis above process has to be executed, in full or in part, for each targeted ach targeted 
platformsplatforms

•• For each platform, a machine has to be setup and maintainedFor each platform, a machine has to be setup and maintained
•• If regular builds and tests are required, a scheduled task must If regular builds and tests are required, a scheduled task must be setup for each be setup for each 

required platformrequired platform
•• Each version of the software must be advertised to potential useEach version of the software must be advertised to potential user communitiesr communities
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What does this usecase tells us?

•• The above usecase can take between a few hours to a The above usecase can take between a few hours to a 
few weeks, depending on the number of dependenciesfew weeks, depending on the number of dependencies

•• When complexity grows, so does the time required to When complexity grows, so does the time required to 
get startedget started

•• Different software teams will define the required Different software teams will define the required 
information differently, which takes longer for the information differently, which takes longer for the 
developers to integrate their workdevelopers to integrate their work

•• Unless well controlled, builds and tests might not be Unless well controlled, builds and tests might not be 
reproduciblereproducible

•• Significant cost in maintaining different machines for Significant cost in maintaining different machines for 
build and testbuild and test
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Same Usecase using ETICS

•• Context: A user develops, for example, a Grid service Context: A user develops, for example, a Grid service 
(as a single component)(as a single component)

•• This service relies on existing software (dependencies)This service relies on existing software (dependencies)
•• Using ETICS, user:Using ETICS, user:

–– Enters the commands to checkout, build and test the componentEnters the commands to checkout, build and test the component
–– Selects the dependencies this component requires (from the rich Selects the dependencies this component requires (from the rich 

catalog of existing components in ETICS)catalog of existing components in ETICS)
–– Builds and tests the component locallyBuilds and tests the component locally
–– Submit build and test for parallel execution on all required Submit build and test for parallel execution on all required 

platformsplatforms
–– All build and test artefacts are registered in the ETICS repositAll build and test artefacts are registered in the ETICS repository ory 

for public accessfor public access
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ServiceService
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Features of the ETICS Service

•• OutOut--ofof--thethe--box box automatic build/testautomatic build/test systemsystem
•• Multiplatform supportMultiplatform support for development and testingfor development and testing
•• Powerful and flexible Powerful and flexible automatic dependency managementautomatic dependency management (internal (internal 

and external dependencies)and external dependencies)
•• Trigger Trigger coding convention checkscoding convention checks, unit test, documentation tools and , unit test, documentation tools and 

collect and publish the resultscollect and publish the results
•• Possible to build everything Possible to build everything from sourcefrom source or use preor use pre--built built binary binary 

packagespackages
•• Designed to Designed to support several Version Control Systemssupport several Version Control Systems
•• Possible to Possible to register artefacts on the repositoryregister artefacts on the repository
•• Publishes runPublishes run--time configuration informationtime configuration information such as environment such as environment 

variables, runtime dependencies, etc variables, runtime dependencies, etc ……
•• Produce Produce different package formatsdifferent package formats (rpms, tar, (rpms, tar, msimsi, debs), debs)
•• Automatic Automatic deploymentdeployment, , configurationconfiguration and and test executiontest execution
•• Produces Produces rich build and test reportsrich build and test reports
•• Ability to run Ability to run custom plugins custom plugins during build and test procedureduring build and test procedure
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Service Architecture

•• ETICS Service build as an NETICS Service build as an N--tier architecturetier architecture
•• All elements of ETICS are configured, built and tested All elements of ETICS are configured, built and tested 

with ETICSwith ETICS
•• ETICS Service is Open Source: Apache 2.0 licenseETICS Service is Open Source: Apache 2.0 license
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Roles and responsibilities
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ETICS Data Model
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Metadata: the heart of ETICS’
intelligence

•• In order to understand how to build and test, ETICS In order to understand how to build and test, ETICS 
relies on metadatarelies on metadata

•• ETICS dataETICS data--model (defining metadata) is loosely based model (defining metadata) is loosely based 
on a subset of CIM and OMG/MDA (CIM and OMG/MDA on a subset of CIM and OMG/MDA (CIM and OMG/MDA 
models are complex)models are complex)

•• Simple to view and edit by the user, this metadata Simple to view and edit by the user, this metadata 
allows the ETICS Service to perform complex allows the ETICS Service to perform complex 
reasoning, hence performing highreasoning, hence performing high--level functions on level functions on 
behalf of the user behalf of the user –– e.g.e.g.
–– Dependency analysisDependency analysis
–– Property processingProperty processing
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Data model  

•• ProjectProject: container for components : container for components 
and subsystemsand subsystems

•• SubsystemSubsystem: container for : container for 
componentscomponents

•• ComponentComponent: a module : a module 
configuration can also be made of configuration can also be made of 
subsub--modulemodule’’s configurationss configurations

•• ConfigurationConfiguration: different versions of : different versions of 
the modules (the modules (e.ge.g different CVS different CVS 
tags, dependencies, platforms)tags, dependencies, platforms)

P

S

C

Config
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Data model 

•• PlatformPlatform: represents an specific : represents an specific 
combination of combination of architecturearchitecture, , operating operating 
system system and and C/C++ compilerC/C++ compiler
–– E.g. E.g. slc3_ia32_gcc323slc3_ia32_gcc323

•• Allows users to specify platform specific Allows users to specify platform specific 
metadatametadata
–– VCS commands (e.g. CVS)VCS commands (e.g. CVS)
–– Build commandsBuild commands
–– Test commandsTest commands
–– PropertiesProperties
–– Environment variablesEnvironment variables
–– DependenciesDependencies

Config

Platform
P

S

C
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Data persistency 

•• Metadata is persisted in a Metadata is persisted in a MySQLMySQL 5 database5 database
•• For future scalability, the ETICS database could For future scalability, the ETICS database could 

upgrade to other database implementation upgrade to other database implementation –– e.g. Oraclee.g. Oracle
–– No No MySQLMySQL specific feature usedspecific feature used
–– Load balancing possible to reduce load on single data serverLoad balancing possible to reduce load on single data server
–– Oracle not used by default, since not Open SourceOracle not used by default, since not Open Source

•• Tools available to dump and move ETICS databaseTools available to dump and move ETICS database
–– Support relocationSupport relocation
–– System upgradeSystem upgrade
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Web Applications

•• ETICS composed of following Web Applications:ETICS composed of following Web Applications:
–– Build and TestBuild and Test
–– RepositoryRepository
–– AdministrationAdministration

•• The applications are being integrated under a single The applications are being integrated under a single 
user experienceuser experience
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Build and Test Web Application

•• Build and Test Web Application (WA) allows users toBuild and Test Web Application (WA) allows users to
–– Browse metadataBrowse metadata
–– Edit metadataEdit metadata
–– Submit build and test jobsSubmit build and test jobs
–– Compatible with Firefox browserCompatible with Firefox browser

•• StateState--full and secure applicationfull and secure application
•• WA written in Java, WA written in Java, jspjsp, , javascriptjavascript and and JDuckJDuck

(Engineering client/server web framework)(Engineering client/server web framework)
•• Interfaces with the ETICS Build and Test Web ServiceInterfaces with the ETICS Build and Test Web Service
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Build and Test Web Application

•• Web Application is the simplest way to understand Web Application is the simplest way to understand 
ETICSETICS

•• We will now go through a few simple steps to explain We will now go through a few simple steps to explain 
how ETICS works using the Build and Test Web how ETICS works using the Build and Test Web 
ApplicationApplication

•• Note: Much more details will be provided during the Note: Much more details will be provided during the 
demodemo
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Project Metadata

•• All ETICS registered projects are available from a All ETICS registered projects are available from a 
central entry point: central entry point: https://etics.cern.ch:8443/eticshttps://etics.cern.ch:8443/etics

•• Project details are shown upon selection in a dropProject details are shown upon selection in a drop--
down listdown list

Project Details
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Project Metadata (2)
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Configuration Metadata

•• ETICS defines ETICS defines configuration configuration similar to similar to 
version in CVSversion in CVS

•• Configurations can be defined Configurations can be defined 
differently for different differently for different platformsplatforms

•• Configurations include what to do to Configurations include what to do to 
checkout, build and test software checkout, build and test software 
modules:modules:
–– Version control system (VCS) Version control system (VCS) -- e.g. e.g. 

CVS, SVN CVS, SVN -- commandscommands
–– Build commandsBuild commands
–– Test commandsTest commands
–– Properties and environmentProperties and environment
–– DependenciesDependencies

•• Properties and environment variables Properties and environment variables 
are are inherited and propagatedinherited and propagated

•• Each command includes clear set Each command includes clear set 
targets. targets. 
e.g. build: clear, init, e.g. build: clear, init, checkstylecheckstyle, doc, , doc, 
compile, package, publishcompile, package, publish
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Configuration Metadata (2)

•• Here are a few examplesHere are a few examples
•• Version Control System Commands:Version Control System Commands:

–– Checkout: Checkout: cvs cvs ––d ${d ${vcsrootvcsroot} co ${} co ${moduleNamemoduleName}}

•• Build Commands:Build Commands:
–– Init: Init: mkdirmkdir ––p etc; cp ${p etc; cp ${security.locationsecurity.location}/etc}/etc

–– Configure: Configure: ./configure./configure

–– Compile: Compile: ant ant ––f f build.xmlbuild.xml

•• Test Commands:Test Commands:
–– Init: Init: ./scripts/install./scripts/install--script ${targetscript ${target--hostname}hostname}

–– Test: Test: ./scripts/test./scripts/test--script ${script ${reportDirreportDir}}
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Remote build
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Reports
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Registered artefacts
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Command-line Client

•• Build and Test CommandBuild and Test Command--Line client (CLI) allows users Line client (CLI) allows users 
toto
–– Build and test locallyBuild and test locally
–– Browse metadataBrowse metadata
–– Edit metadataEdit metadata
–– Submit build and test jobsSubmit build and test jobs

•• StateState--full and secure applicationfull and secure application
•• CLI written in Python, using ZSI (SOAP toolkit for CLI written in Python, using ZSI (SOAP toolkit for 

Python) for web service interfacing and serialisationPython) for web service interfacing and serialisation
•• Interfaces with the ETICS Build and Test Web ServiceInterfaces with the ETICS Build and Test Web Service
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Example: local build 

•• Download project metadata: Download project metadata: 
eticsetics--getget--project <projectproject <project--name>name>

Action: download project metadataAction: download project metadata
•• Checkout and/or download software:Checkout and/or download software:

eticsetics--checkoutcheckout ––c <configc <config--name> <modulename> <module--name>name>

Action: download binary packages or fetch code Action: download binary packages or fetch code 
from sourcefrom source

•• Build the software:Build the software:
eticsetics--build <modulebuild <module--name>name>
Action : build and unit test code hieratically, andAction : build and unit test code hieratically, and
generate packages and reportsgenerate packages and reports

•• Test the software:Test the software:
eticsetics--test <moduletest <module--name>name>
Action : test code hieratically, and generate packages and Action : test code hieratically, and generate packages and 
reportsreports
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Editing

•• CommandCommand--line Client can also be used for editing: line Client can also be used for editing: 
eticsetics--module [<options>] [<modulemodule [<options>] [<module--name>]name>]
eticsetics--configuration [<options>] [<moduleconfiguration [<options>] [<module--name>name>

•• Can be used for scripting or interactive sessionsCan be used for scripting or interactive sessions
•• Provides the same features as the Web ApplicationProvides the same features as the Web Application



ETICS Service Overview - EGEE IPv6 meeting - GARR, Rome, 19 February 2007 35INFSOM-RI-026753

Client Plugin-Framework

•• Framework allows users with investments in existing Framework allows users with investments in existing 
build, test, certification and/or software quality build, test, certification and/or software quality 
assurance tools to leverage this investmentassurance tools to leverage this investment

•• Users can select, from a rich set, which metrics are Users can select, from a rich set, which metrics are 
important to them and have ETICS automatically important to them and have ETICS automatically 
calculate them during build and test, and make them calculate them during build and test, and make them 
visiblevisible

•• Promote inclusion of contributions from ETICS user Promote inclusion of contributions from ETICS user 
community (more in this in dissemination presentation)community (more in this in dissemination presentation)

•• Examples of already available plugins:Examples of already available plugins:
–– IPv6 compliance testsIPv6 compliance tests
–– xUnit tests automatic executionxUnit tests automatic execution
–– MultiMulti--language line of code count (SLOC)language line of code count (SLOC)
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Build and Test Web Service

•• Build and Test Web Service (WS) provides single Build and Test Web Service (WS) provides single 
secure interface to the ETICS backend systemsecure interface to the ETICS backend system
–– Metadata (persisted in database)Metadata (persisted in database)
–– Execution engineExecution engine
–– Security (role based)Security (role based)

•• Heart of the ETICS System, it performs complex Heart of the ETICS System, it performs complex 
queries on behalf of the clients (WA and CLI)queries on behalf of the clients (WA and CLI)
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Web Service Security

•• All accesses to the WS must be All accesses to the WS must be 
performed using a secure portperformed using a secure port

•• Authentication is performed using Authentication is performed using 
digital certificates (x.509)digital certificates (x.509)

•• Authorisation is roleAuthorisation is role--basedbased
•• Clients connecting without certificate Clients connecting without certificate 

are mapped to Guest, are mapped to Guest, with minimal with minimal 
privileges (most likely just read privileges (most likely just read 
access)access)

•• Service can be setup to leverage Service can be setup to leverage 
certification authority management certification authority management 
efforts such as EUGridPMAefforts such as EUGridPMA
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Execution Engine

•• ETICS builds on Grid technology (NMI/Condor) for its ETICS builds on Grid technology (NMI/Condor) for its 
Execution EngineExecution Engine

•• Users can submit automatically build and test jobs Users can submit automatically build and test jobs 
without having the burden of managing these without having the burden of managing these 
resourcesresources

•• In order to provide reproducible builds and tests, In order to provide reproducible builds and tests, 
ETICS only artefacts built and tested using controlled ETICS only artefacts built and tested using controlled 
resources, managed by the Execution Engine, can be resources, managed by the Execution Engine, can be 
registeredregistered
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Execution Engine

•• Following features were added to NMI/Condor to better Following features were added to NMI/Condor to better 
support the ETICS Execution Enginesupport the ETICS Execution Engine
–– Private resourcesPrivate resources: projects can provide specific resources for : projects can provide specific resources for 

exclusive usageexclusive usage
–– FreezeFreeze: lock the node for further analysis in case of failure: lock the node for further analysis in case of failure
–– RootRoot--enabled environmentenabled environment: build or test jobs can request to : build or test jobs can request to 

run as rootrun as root
•• Users can register private machines if special setup Users can register private machines if special setup 

and/or specific licenses are requiredand/or specific licenses are required
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NMI Native Interface
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Local and Remote Build and Test

•• For users to trust the system, local and remote builds have to bFor users to trust the system, local and remote builds have to be e 
executed in as close a condition as possibleexecuted in as close a condition as possible

•• Once a build or test job has landed on a Condor workerOnce a build or test job has landed on a Condor worker--node node 
(WN), the ETICS client takes over(WN), the ETICS client takes over

•• The exact same sequence is executed on the WN, as if on a local The exact same sequence is executed on the WN, as if on a local 
machinemachine
–– SetupSetup
–– Get projectGet project
–– CheckoutCheckout
–– Build/TestBuild/Test

•• The difference is that the WN is controlled and maintained by thThe difference is that the WN is controlled and maintained by the e 
ETICS experts and guaranteed to be a clean standard installationETICS experts and guaranteed to be a clean standard installation

•• This approach guarantees that over time, builds and tests will bThis approach guarantees that over time, builds and tests will be e 
reproducible, a important tenet in software quality standardsreproducible, a important tenet in software quality standards
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Advanced Usage Scenario

•• Users can exploit ETICSUsers can exploit ETICS’’s functionality to explore s functionality to explore 
complex scenarios complex scenarios –– e.g. Interoperability between e.g. Interoperability between 
software stackssoftware stacks

•• Several usecases have already being identified and Several usecases have already being identified and 
analysedanalysed

•• These scenarios will be further developed during the These scenarios will be further developed during the 
second year of the projectsecond year of the project

•• We welcome requirements from the current and new We welcome requirements from the current and new 
user communities in terms of usage scenario:user communities in terms of usage scenario:
►► IPv6 testbed requirementsIPv6 testbed requirements
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ConclusionsConclusions
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Conclusions

•• ETICS defined, integrated and delivered a novel ETICS defined, integrated and delivered a novel 
ConfigurationConfiguration, , BuildBuild and and Test ServiceTest Service

•• The service The service leverage the rich knowledge foundationleverage the rich knowledge foundation of of 
the consortium partners in the domain of software the consortium partners in the domain of software 
quality assurance, development, integration and test of quality assurance, development, integration and test of 
complex Grid and distributed softwarecomplex Grid and distributed software

•• The ETICS service was used in an incremental fashion The ETICS service was used in an incremental fashion 
to build and test the ETICS service, providing rapid to build and test the ETICS service, providing rapid 
feedback to the teamfeedback to the team

•• A A first release is around the corner first release is around the corner and work is going and work is going 
on to build on its foundation during the second project on to build on its foundation during the second project 
yearyear

•• We invite you to We invite you to get involved get involved in shaping its feature to in shaping its feature to 
help you in your workhelp you in your work
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Thanks

http://www.eu-etics.org


