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EURQPEAN MIDDLEWARE INITIATIVE

Our particular context IE & = @

—_

A 4 major Middleware Providers

l Kn:!m GlLite UNIC#RE + Developing middleware for the last decade
J ° Limited resources for QA

28 independent Development Teams
* Geographically distributed
* Well established processes and tools

56 interdependent software products Common
* Different technologies and programming QA policies

languages
e > 2 million SLOC

Integrated
Release
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Why a Quality Model? @

» Software quality refers to non-functional requirements

—Reliability, Maintainability, Stability, ...

* A quality model helps to evaluate
— Software product quality
— Software process quality
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How ?

Defining quality goals and software
characteristics

Measuring whether the characteristics
are actually present in the software.

And this is what we did...
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EMI Quality Model

EURQPEAN MIDDLEWARE INITIATIVE @

What are the non functional requirements of the EMI middleware?

EMI Quality Requirements

4 )

UMD Quiality
Criteria

EMI general
quality objectives

\ J

If we want to release
middleware to Distributed
Computing Infrastructures, we

need to meet their quality
criteria.
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ISO/IEC 9126 software characteristics

Suitability
Maturity
Understandability
Stability
Testability
Adaptability
Instalability
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_EUROPEAN MIDDLEWARE INITIATIVE @

Software Characteristic: Testability

It is the capability of the software product to enable modified
software to be validated

Importance for EMI: HIGH

Risks:

Failure to provide testable software may lead to not fulfill umD
requirement “Release changes testing: changes in a release of a
product must be tested”.

Indicators:
The availability of test plans and test reports for released EMI

software products are good indicators of the Tevel of Testability.

Measures:

Test plan and test report availability, performed tests, regression

tests for defect, functionality tests for new features
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EMI Metrics ERE @)

Now we know the quality requirements of the EMI
middleware, but what do we want to measure?

EMI metrics
Quality Model Definition / \
# technical objectives
( \ # user requirements
Software Characteristics
fulfilling

soEy EGI UMD quality criteria # Incidents

esl # Urgent Changes

ﬁ E Project KPIs Incident Resolution Time
\ w%%  to be reported every quarteu

Supporting project members # Immediate changes
# High priority changes
4 N\ ghp y g
# successful builds
> Release Manager
|
# test plans
g Quality Control team # test reports
\_ ) # regression tests
Specific project needs

4 N

Eﬁﬁ Sustainability plan EPEL compliance
\ / \ /
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EMI Metrics ERE @)

Software Process Metrics * Related to the way software changes are managed.
* Some metrics can be easily calculated from GGUS (incidents) or
# technical objectives trackers in Savannah (user requirements and technical objectives).
# user requirements o

Software changes are tracked in 6 different tracking tools.

# security vulnerabilities

# Incidents %o

i N sugzinna siitrac source g Qﬁ 5% »|

# Urgent Changes 5
Incident Resolution Time How can | extract _‘

Sl e information from so many
different tracking tools?

state ARC Stale Description dCache Stale  glite Stale UNICORE StoRMSEle  MPI
scription Description Description

Unconfimed EMI Open Open Open New i New

 Accepted Accepted Accepted Inprogress  El Accepted

e N R R
Common XML
[T o eeories mew Brxcemears & R e [ Rre—
5tec Cerified/Not not Certified Tested t t'
Certiea representation
Gterrekasesto e rcesseato (ater recpenca and cosed agan win f the track
Common production) production) commited to testedinot tested) o e trackers
ves) . .
. . [T © Rcsonediied  GRefced | Dupicate Bfied  BReeces  EFoed information
QA policies s p—— Vo s et Teseanet s
Resolved/Wontfix Invalid Rejected (Positive State)  Invalid
Aeroveatene p— ot

https://twiki.cern.ch/twiki/bin/view/EMI/EMITrackerMappings
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EMI Metrics

Software Product Metrics

# test plans o
# test reports
# regression tests
# functionality tests
EPEL compliance
Supported platforms
Source Packages
# Reduced lines of code

task #21059: CREAM v. 1.14.0

Common
QA policies “~

EURQPEAN MIDDLEWARE INITIATIVE @

Related to the released software product itself.
It uses information stored in the release tracker.

F)
How can | extract information from "
56 different software products?

Common-
testing
certification
report

- erres sl

and

Saarn tast

- WS TADS - ETICS Sutaystes GantiauraTian wise)

100 geavsr et
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_EUROPEAN MIDDLEWARE INITIATIVE
2

Now we know what we want to measure and we have uniform access to the
information but ...

Metrics reports need to be calculated regularly

* 35 metrics defined in the Quality Model

* 56 software products

* 6 XML files containing software changes

*  ~100 software changes (medium, high, immediate)

* 15 EMI 1 Updates, releasing 60 new product versions

Automation is needed!
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ETICS plugins and Charts BE WA = @

total number

Nuber Of Peblems

Hydra

LCAS/LCMAPS

VOMS

VOMS-Admin

UNICORE TSI

-
w
=
-
2
50
S S =3 =l

W VOMS  ARC W Integration Team WM glite Job Management
M CERN Data Management Bl APEL Client I Argus  Infrastructure Integration

I UNICORE Security © glite Security ' glite Information System Bl dCache
M CESNET Security lll Logging and Bookkeeping Il UNICORE Client and APls

dCache (serves

UNICORE Target System Access [l UNICORE Service Hosting Bl SAGA-SD-RAL
Bl UNICORE Web Services Interfaces Il AMGA Il glite MPI

- Errors . Wamings

ETICS is the tool used to build and package
EMI middleware.

The ETICS plugin framework collects metrics
during build and test execution like RPMlint.
It enables the automation of product metrics
generation.

Input from all QA tools (ETICS logs
and XML data) are processed to build
trend diagrams using the chart
generation framework.

¢ Benefits
* Monitor whether project goals are being achieved.
* Availability of metrics charts for report generation.
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RfC Dashboard

European Middleware Initiative
RfC Tracking Dashboard

RIC items Show  Confined Search

Al

Priorities. icil

Middiewares @l

status o o
accepted -

. (]

Detection Area ) production
development  ~

severity il Al -

Columns to display Category

uD 7] GGUS Ticket URL

Submitted On 7] Ended On

| Target EMI Major
Release
Ll miiet

Middleware  Priority  yp  submittedon Title
ity bdilconf location is different than the expected by yaim
2010-06- ICE falls into an infinte loop when a ob has expired proxy and
1TTH0:49:47 has been submitted to a CREAM vithout EventQuery
2010-11-
Tree2s leg-get-checksum crashes in case of invalid proxy
2010-11-
eI o0 windows: log config watcher startup exception
011-02-
SaT1am50 chmod +x the executable
2011-02-
Lt CREAM CE and truncation of Arguments

011-04-
Somina213 Proxy renewal failed in ICE
011-06-
DTG i Error in startup FS association Sanity check

2011-07-
es213 Internal proxy structure convertion error in ICE
2011-07-

12T14:56:00 bii: ARC incompatibilty

2181097 Storage Space data Initalization

ST048 wmproxy authorization breaks with longer proxy chain

UCC uses constant secret for UFTP transfers

14T07:28.00

sl URC uses constant secret for UFTP transfers

i

EUROQPEAN MIDDLEWARE INITIATIVE
The RfC Dashboard offers a
unique entry point to track
software changes from 6
different tracking tools.

It enables the automation of
process metrics generation.

WS

UNICORE clent

B Low B Medum

Hign W immodate

Benefits

¢ .

Support release manager by offering a single view of the

software changes for all products.
Report Generation.
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Verification Dashboard e )

EMI VERIFICATION DASHBOARD - EMI 1 (Kebnekaise) Update 15

* The verification dashboard is a tool ﬁ
automating quality control checks on
software products included in ac
release. N

EMI 1 B Automated Regression & -
E ] ———
Fail )
Basic Functionality |
E———]
No m Clean Deployment —
Etics checks
N/A WUnitTests  Bmm e e e - o ————
&
—
G ———
Pass . - ]
w ]
] S ——
)
0 10 20 30 a0 50 I —

3
H
i
i

Fail I-— Updates 8-14 " Benefits

i ] *  Support quality control activity.

=l * Support developers when preparing the | &

e R — release showing QA policy compliance. ) =
o 10 20 30 40 E
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EURQPEAN MIDDLEWARE INITIATIVE

Measurement Plan EERAE (@

The measurement plan defines when metrics reports are

generated: :§| mEn | ] ]
* Planning phase of a major release .
* Major release
* Release updates TSI PI IS PILII ST SIS

* Weekly report for release manager
* KPIs for project quarterly reports

Assessment
Actual Result

wp=
software product product

BE S

* Metrics templates are

EUROPEAN MIDDLEWARE

INTATve provided for each type of
o s e metrics report. T
e * Summary tables o R
containing the thresholds e
of each metric. e n e

Number of passed Certification Checks

KPIKIRALS Number of Reduced les
of code.

21st May 2012 CHEP 2012, New York

EMI INFSO-RI-261611



Lessons learned EE@ @

Complex software projects with
heterogeneous development teams
need

Uniform processes

QA policies

|
Common I
|
|

Monitoring and controlling software
quality in large software projects

v

requires Dashboards
EMI software quality
Finished # Passed QC Passed S/ Falled doc. QC .’ H
FQS 30 27 27 Q Beneflts
- 2 2 : * Enables evaluation of software process
QB 18 13 18 a

and product quality.

o . . . I - * Contributes to achieve project goals.
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