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Introduction

• Alan Morbey
• Alan joined the Met Office as a marine weather forecaster in 1999 

and moved into configuration management (CM) in 2001 supporting 
weather applications development at the Met Office. He has worked 
with a number of CM toolsets within change and configuration 
management including Synergy/CM, ClearCase, CVS, VSS and 
more recently StarTeam

• He now manages the CM team at the Met Office.

• Chris Beighton
• Chris joined the Met Office as a weather observer in 1988 becoming 

a weather forecaster in 1996. Whilst still a forecaster he was 
involved in the development of weather related applications and in 
2002 joined the CM Team at the Met Office. He has been involved 
with a major implementation of Rational ClearCase followed by a 
migration to Borland StarTeam coupled with a rapid adoption of ITIL 
aligned principles and the practices of configuration management
within the Met Office. 

• He now helps to look after the portfolio of over 50 development 
projects, including the continuous integration platform outlined in 
this presentation.
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History

• Team formed out of single project whilst Met Office 
located in Bracknell, Berks

• Traditional waterfall development using various 
languages – Fortran, C++, Perl, etc

• After relocating to Devon, corporate decision taken to re-
engineer method of delivery – WebComponents Project

• Initially work carried out using IBM Rational products –
ClearCase (ClearQuest,  Requisite Pro, Rational Rose)

• MIDE – Met Office Integrated Development Environment 
– further work carried out using Borland/HP products –
StarTeam (CaliberRM, Quality Center)
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Development

• Software Builds

• CruiseControl used to monitor changes to projects in 
ClearCase (StarTeam).

• Automatic builds triggered on Java build machine 
using ANT.

• Automatic reports on build to developer and CM 
Team.

• Builds on demand

• Developers happy

© Crown copyright   Met Office

Our Problem
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The Problem

packageuk.gov.meto.webc.application.re
gistration;importcom.octo.captcha.servic
e.CaptchaServiceException;importuk.go
v.meto.common.exception.ServiceExcep
tion;importuk.gov.meto.common.excepti
on.ServiceUnavailableException;importu
k.gov.meto.common.exception.Validatio
nException;importuk.gov.meto.webc.app
lication.nswws.PrimaryContact;importuk.
gov.meto.webc.application.nswws.Seco
ndaryContact;importuk.gov.meto.webc.b
usiness.party.service.PartyException;im
portuk.gov.meto.webc.domain.party.Part
yID;importuk.gov.meto.common.domain.
referencedata.Code;public interfaceRegis
trationService{/***Checkwhethertheuser
haspassedtheCAPTCHA.**@throwscom
.octo.captcha.service.CaptchaServiceEx
ceptionIfthereisa*problemwiththeCaptch
aService.*@throwsuk.gov.meto.common
.exception.ValidationExceptionIftheuserh
as*enteredthewrongtext*@paramimageT
heCaptchaImageinquestion.*/publicvoidc
heckCaptcha(CaptchaImageimage)thro
wsValidationException,CaptchaServiceE
xception;/***Checksthatagivenusernamei
snottakenbysomebodyelse.*@throwsuk.
gov.meto.webc.business.party.service.P
artyException*@throwsuk.gov.meto.com
mon.exception.ServiceUnavailableExcep
tion*@throwsuk.gov.meto.common.exce
ption.ValidationException*@paramusern
ameAStringcontainingtheusernameinque
stion.*/publicvoidcheckUsernameIsAvail
able(Stringusername)throwsValidationEx
ception,ServiceUnavailableException,Pa

rtyException;/***

OHWeb

FiremetSafeSee

One 
codebase Multiple 

Services

One deliverable
packageMany developers

ATC
NSWWS
RBF

© Crown copyright   Met Office

The Problem

• Development started with multi-stream 
development in ClearCase

• Developers were unfamiliar with merging

• Various problems encountered including 
ClearCase’s “evil twins” scenario

• Clear this would be an ongoing support issue
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The Problem
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The traditional approach

Exception;importuk.gov.meto.webc.appli
cation.nswws.PrimaryContact;importuk.g
ov.meto.webc.application.nswws.Secon
daryContact;importuk.gov.meto.webc.bu
siness.party.service.PartyException;imp
ortuk.gov.meto.webc.domain.party.PartyI
D;importuk.gov.meto.common.domain.re
ferencedata.Code;publicinterfaceRegistr
ationService{/***Checkwhethertheuserha

spassedthe 
packageuk.gov.meto.webc.application.re
gistration;importcom.octo.captcha.servic
e.CaptchaServiceException;importuk.go
v.meto.common.exception.ServiceExcep
tion;importuk.gov.meto.common.excepti
on.ServiceUnavailableException;importu
k.gov.meto.common.exception.Validatio
nException;importuk.gov.meto.webc.app
lication.nswws.PrimaryContact;importuk.
gov.meto.webc.application.nswws.Seco
ndaryContact;importuk.gov.meto.webc.b
usiness.party.service.PartyException;im
portuk.gov.meto.webc.domain.party.Part
yID;importuk.gov.meto.common.domain.
referencedata.Code;public interfaceRegis

trationService 
CAPTCHA.**@throwscom.octo.captcha.
service.CaptchaServiceExceptionIftherei
sa*problemwiththeCaptchaService.*@thr
owsuk.gov.meto.common.exception.Vali
dationExceptionIftheuserhas*enteredthe
wrongtext*@paramimageTheCaptchaIm
ageinquestion.*/publicvoidcheckCaptcha
(CaptchaImageimage)throwsValidationE
xception,CaptchaServiceException;/***C
hecksthatagivenusernameisnottakenbys
omebodyelse.*@throwsuk.gov.meto.web
c.business.party.service.PartyException*
@throwsuk.gov.meto.common.exception
.ServiceUnavailableException*@throws
uk.gov.meto.common.exception.Validati
onException*@paramusernameAStringc
ontainingtheusernameinquestion.*/public
voidcheckUsernameIsAvailable(Stringus
ername)throwsValidationException,Servi
ceUnavailableException,PartyException;

/***

packageuk.g
ov.meto.web
c.application.
registration;i
mportcom.oc
to.captcha.se
rvice.Captch
o.webc.dom
ain.party.Part
yID;importuk.
gov.meto.co
mmon.domai
n.referenced
ata.Code;pu
blicinterface
Registration
Service{/***C
heckwhether
theuserhasp
assedtheCA
PTCHA.**@

packageuk.g
ov.meto.web
c.application.
registration;i
mportcom.oc
to.captcha.se
rvice.Captch
o.webc.dom
ain.party.Part
yID;importuk.
gov.meto.co
mmon.domai
n.referenced
ata.Code;pu
blicinterface
Registration
Service{/***C
heckwhether
theuserhasp
assedtheCA
PTCHA.**@

Merge 

Merge

branch

branch

Merge

Merge

deliver

deliver

develop

develop

• Developers have to 
constantly change 
views and work 
areas

• Difficult to work on 
more than one 
delivery at a time

• Merging can be 
fraught with risks
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• Developers maintain the same 
work area throughout the life of 
the code base (4 years so far)

• Deliveries of code can be forward 
scheduled by labelling

• No issues with independent 
development of the same code 
objects therefore no merging! 

• (well almost none..)

packageuk.gov.meto.webc.application.re
gistration;importcom.octo.captcha.servic
e.CaptchaServiceException;importuk.go
v.meto.common.exception.ServiceExcep
tion;importuk.gov.meto.common.excepti
on.ServiceUnavailableException;importu
k.gov.meto.common.exception.Validatio
nException;importuk.gov.meto.webc.app
lication.nswws.PrimaryContact;importuk.
gov.meto.webc.application.nswws.Seco
ndaryContact;importuk.gov.meto.webc.b
usiness.party.service.PartyException;im
portuk.gov.meto.webc.domain.party.Part
yID;importuk.gov.meto.common.domain.
referencedata.Code;public interfaceRegis
trationService{/***Checkwhethertheuser

haspassedthe 
packageuk.gov.meto.webc.application.re
gistration;importcom.octo.captcha.servic
e.CaptchaServiceException;importuk.go
v.meto.common.exception.ServiceExcep
tion;importuk.gov.meto.common.excepti
on.ServiceUnavailableException;importu
k.gov.meto.common.exception.Validatio
nException;importuk.gov.meto.webc.app
lication.nswws.PrimaryContact;importuk.
gov.meto.webc.application.nswws.Seco
ndaryContact;importuk.gov.meto.webc.b
usiness.party.service.PartyException;im
portuk.gov.meto.webc.domain.party.Part
yID;importuk.gov.meto.common.domain.
referencedata.Code;public interfaceRegis

trationService 
CAPTCHA.**@throwscom.octo.captcha.
service.CaptchaServiceExceptionIftherei
sa*problemwiththeCaptchaService.*@thr
owsuk.gov.meto.common.exception.Vali
dationExceptionIftheuserhas*enteredthe
wrongtext*@paramimageTheCaptchaIm
ageinquestion.*/publicvoidcheckCaptcha
(CaptchaImageimage)throwsValidationE
xception,CaptchaServiceException;/***C
hecksthatagivenusernameisnottakenbys
omebodyelse.*@throwsuk.gov.meto.web
c.business.party.service.PartyException*
@throwsuk.gov.meto.common.exception
.ServiceUnavailableException*@throws
uk.gov.meto.common.exception.Validati

onException*@

deliver

deliver

develop

develop

Single Stream Development 
Advantages
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• Code that is appended for a later 
release can end up in an earlier 
release.

• No merging means developers 
that want to work on the same 
code CI must cooperate.

packageuk.gov.meto.webc.application.re
gistration;importcom.octo.captcha.servic
e.CaptchaServiceException;importuk.go
v.meto.common.exception.ServiceExcep
tion;importuk.gov.meto.common.excepti
on.ServiceUnavailableException;importu
k.gov.meto.common.exception.Validatio
nException;importuk.gov.meto.webc.app
lication.nswws.PrimaryContact;importuk.
gov.meto.webc.application.nswws.Seco
ndaryContact;importuk.gov.meto.webc.b
usiness.party.service.PartyException;im
portuk.gov.meto.webc.domain.party.Part
yID;importuk.gov.meto.common.domain.
referencedata.Code;public interfaceRegis
trationService{/***Checkwhethertheuser

haspassedthe 
packageuk.gov.meto.webc.application.re
gistration;importcom.octo.captcha.servic
e.CaptchaServiceException;importuk.go
v.meto.common.exception.ServiceExcep
tion;importuk.gov.meto.common.excepti
on.ServiceUnavailableException;importu
k.gov.meto.common.exception.Validatio
nException;importuk.gov.meto.webc.app
lication.nswws.PrimaryContact;importuk.
gov.meto.webc.application.nswws.Seco
ndaryContact;importuk.gov.meto.webc.b
usiness.party.service.PartyException;im
portuk.gov.meto.webc.domain.party.Part
yID;importuk.gov.meto.common.domain.
referencedata.Code;public interfaceRegis

trationService 
CAPTCHA.**@throwscom.octo.captcha.
service.CaptchaServiceExceptionIftherei
sa*problemwiththeCaptchaService.*@thr
owsuk.gov.meto.common.exception.Vali
dationExceptionIftheuserhas*enteredthe
wrongtext*@paramimageTheCaptchaIm
ageinquestion.*/publicvoidcheckCaptcha
(CaptchaImageimage)throwsValidationE
xception,CaptchaServiceException;/***C
hecksthatagivenusernameisnottakenbys
omebodyelse.*@throwsuk.gov.meto.web
c.business.party.service.PartyException*
@throwsuk.gov.meto.common.exception
.ServiceUnavailableException*@throws
uk.gov.meto.common.exception.Validati

onException*@

deliver

deliver

develop

develop

Single Stream Development 
Disadvantages
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What do we need?

A willing and conscientious ITIL aligned developer

A software configuration management tool - Borland® StarTeam®

v1

v2

myCode.java

Some code we checked in earlier

A handy automated build tool -

Some flexible build scripts -

Something to help us report the results -

© Crown copyright   Met Office

Our Solution
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How does it work? 
Development

v1Our developer checks
using our CM tool, creating 

version 3 of this CI She attaches a label to this version
for the iteration that she is currently 
working on

v2

v3

myCode.java

MyProject_Iteration 10
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Our script looks at the labels and versions on this CI

‘sees’ the check in and triggers the start of the build process

v1

v2

v3

MyProject_Iteration 10

On checking our script config file, the script notes that 
there are 3 more iterations of the software to come after this one, all of 
which must include this version of this CI.

MyProject_Iteration 11

The script adds the labels for the later iterations

MyProject_Iteration 12

MyProject_Iteration 13

MyProject_Iteration 14

How does it work? 
Labelling
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Screenshot 
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• A build now takes place against each label in 
turn, starting with the earliest

• Each build is tied to the successful completion 
of the previous build

• Build failures are emailed back to the developer 
and the CM Team

How does it work? 
Building
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So now we have a CI with all our labels on the latest version

v2

v3

MyProject_Iteration 10

MyProject_Iteration 11

Our busy developer decides to 
modify this CI for a later iteration

MyProject_Iteration 12

MyProject_Iteration 13

MyProject_Iteration 14

Our developer 
creates

version 4 of this CI

(Perhaps we should hit her with 
something heavy)

v4

myCode.java

.. And moves the 
appropriate 

iteration label on 
to it ..

How does it work? 
Development continues ..
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Screenshot 
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MyProject_Iteration 10

MyProject_Iteration 11

MyProject_Iteration 12

MyProject_Iteration 13

MyProject_Iteration 14

myCode.java Leaving the label for our 
first release where it is

again ‘sees’ the check in and triggers the start of the build process

v4

v3

This time, our script will only move the labels so that are later iterations are kept in step

How does it work? 
Development continues ..
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Screenshot 
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• The files are then checked out by iteration label

• A build takes place against each iteration label

• Any failures are reported using CruiseControl

How does it work? 
Next steps
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How does it work? 
CruiseControl Screenshot
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• Releases are made up of a clean build of the 
appropriate iteration label

• Carried out on request

• Once a release is made, that iteration label is 
removed from the available labels list

• A new label is added for future iterations

How does it work? 
Releasing
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• Developer completes work and checks in 
against the iteration label for their project

• Script automatically aligns the labels

• CruiseControl triggers and monitors the build

• CruiseControl reports the results to all 
interested parties

• Test or Release builds take place on request

• Development continues ….

Solution Summary 
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Questions & Answers


