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Embeddedn Development team

A Configuration Management

A Build and deployment automation

AWeb& DB server builds outs & maintenance
A DBupgrades/restores

Sandwiched between deandops
teams doing

CDD



Development

CDD- Chaos Driven
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1. Allocate capacity for improvements.

2. Limit Workin-Progress (WIP)
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4. Increase trust

not about tools
frameworkand leadership
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David Anderson comes to Corbis
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Courtesy Olav Maassen QNH

Initial Kanban Board Design

Engineering Analysis Dev Test UAT Prod
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Making work visible




Courtesy Olav Maassen QNH

Initial Kanban Board Design

Engineering Analysis Dev Test UAT Prod

Ready

Each card acts as a
One kanban carsignaling mechanism
attached to one
piece of work




Engineering Analysis
Ready

Dev

Courtesy Olav Maassen QNH

Initial Kanban Board Design

Test Release
Ready

Prod

Each card acts as a
One kanban carfsignalingmechanism

attached to one
piece of work

No free cards

means no work
Cards are pulled whehcan be started

there is capacity to
handle thecard




Engineering Analysis
Ready

Dev

Courtesy Olav Maassen QNH

Initial Kanban Board Design

Test UAT

Prod

Each card acts as a
One kanban carfsignalingmechanism

attached to one
piece of work

No free cards

means no work
Cards are pulled whehcan be started

there is capacity to
handle thecard

Garden?

A pull system cannot be overloaded if the capacity (determined by
number of signal cards) has been set appropriatetykyo Imperial







Configuration Management part of the tea

Build Ready lane




2 hourMonthly Operations Review was used to
reflect on quantitative objective performance
measureg; the good, the bad, the embarrassing

Attended by entire
software
Engineering org of
80 people
Including
Contractors.
Evolved with
IT/Ops Teams
attending.




Configuration Management': Work In Progress spiked up in June

Automated reportlng
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Configuration Management': Work In Progress spiked up in June
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A Little Queuing Theory

Work in Progress
Throughput ‘

Cycle Time = |
Cycle Time (CT) = how long it takes one item  John Litte
to go through the system

Work in Progress (WIP) how many items are in
= the system at any time

how many items are

Throughput (TH) = produced per unit of time



Configuration Management': Work In Progress spiked up in June
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Configuration Managementf Work In Progress spiked up in June

Automated reporting

out of TFS

Demand for
services
Increased
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DEATH

bv Meeting
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between a 2 hr business
S P PR meeting and a 2 hr movie?




= 2 9o

. dzA f R &

§72 573 4 5§78 $76 A

3
20
15

10

b
0

4
*
4
4

|

4

Build Number

R2y Qi

Ouitliers

caused by
complex system
prone to design
and code issues

B [ssue Resobation time
® Deploy time
B Build Time

330\3»\ 44

578 571 50

V4
L]

u



Configuration Management: Environment Reliability = i

Data center outag / N m(
SQLServer servicmt\‘ R
SAN disKailures
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Configuration Management: Environment availability increased.

Added SQA3

Insufficient disk
space on sql
servers.

Availability

100%

DEV2 Insufficient 00%
disk space on sql
server.

——DEV2

80% —&—-SQA1

SQA2Z

Percentage

SQA1 -SsaL 0% g
server issues with ” % SQA3
failed replication
and DBs not °0% SN Fder
installed. - tfs

~3— Build

Feb Mar Apr

TFS — bad switch
port caused Mokt
connection issues
for 90 min

| Manually created slides may
eslin seem like a burden, but resulte
P In us getting help and budget

Software Engineering Monthly Operations Review — January 2007



Configuration Management: The number of environment incidents increased.

Increased incidents due to

capturing data from sqa3
and the team actually 83
logging issues in TFS. 2

: _ 6 |
SQA3 ~ Server issues with |
disk space 2 5F

3 4

SQA2 - Environment issues | £

with pools, permissions and |
config settings. 2 +

Feb

Configuration issue inveb.config

Reliability

Mar
Month

BDEV2
BSQA1

| |osaA2

OSQA3
B Build
mtis




Configuration Issue on webserver called out.

Configuration Managem},t/jBuild Quiality is improving but Release quality is not.

/" Production Quality Metrics for Builds and Releases 10/06 thru 4/07
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Ops Review

Transparency = Trus

Vulnerability = Empathy

All eyes on the same results
A Putus on the samside
A Unwantedresults became the problem

Focus on thesySte m not the individual



0Soc just whencanwe
upgradeSQLServer
onthe DB server&x



Crazy complicated DB system
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3'd party softwarecustomized to the point
of no return

Vendorupgradescould no longer be applied



Over time,changes to DB system
made it almost impossible
to do data restores.
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f Lot
oOActually, mine sho

capacity to do maintenance work competed with customer driven priotrities
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Engineering ready queué
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New intangible work item type created
OFtf SR aal A




Kanban tickets hold a lot of information that enable
decentralized control and local decision making
when deciding priority of items to pull.

Ecdoni D B! Issue atta_ch_ed to change Hard delivery dateg for
request¢ indicates regulatory, legal, or

management attention strategic reasons
required

Assigned engineer

Date Accepted; clock
starts on SLA

Signifies item that has exceeded St A

indicates that item should be prioritized
possible




Swim lane created for maintenanoerk
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Malntenanceendedto be

dismissedd Nt it became
anemergency.



Problem:

Developersi ncentivi Ze(]I)y
makingChange

Opsincentivized by

ke e p | ﬂ g)roduction Stab I e .
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TheNight Owl

Heroic behavior
a NI & | WilR Bradseby mgmt.
F20NS Ay 3 | GSlt
andrecognition

In front of the wholeteam.

Meanwhile, quiet guy In the
corner getting work done
on time is ignored.



Positive

Punishment?

neededquality performance from
people not yawning

QualityR2 Say Qi
happenon
5 hours ofsleep.

Stock options or notipeople begarno resentthe longllelS[EMWEl={s Kis)
with the family at night.

dinner



Changes to releases after applying
Kanban

A Biweeklyreleasecadence became the norm

(vs. 36 month releases)

A Pressure to work overtime decreased
A Release night heroics reduced
A Productiondeploymentsevolved intoa

non-event



Changes contributintp
Improvements

A Developmentstandards backwards compatibl
A Test team accepted latent cogmtterns
(feature switches/configuration flags)

A Fewerl T1€ rg ssues



Kanban with good leadership changed culture

- Team results recognized vs. individual heroics
- Self organization fostered vs. command &

control
-/ NBl GAGS GSyaAirzy SY LK

Fear driven out

- People empowered to dthe rightthing
- Quality improved, pride in workmanship
- Innovation replaced mediocrity



dgas Aa F2Z2NJ

Tolerancdor process exploration



CodelineMigration Strategy- Oct 2006

from: SourceGear Vault

to: Team Foundation Server




Codeline strategyDec 2006

6401 640n............ 7.1 Release T4.04, 7T1.02_____. ALNRelease

i

saa T Main ') >
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DEV

gration Project L - 'y >
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[Alchemy Froject| AL S8 /_I
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] L
Integration branch L oevm

concept emerged to avoid
baseless merging in TFS




Codeline strategyJan 2007

Major Merge issues reported at Ops reviews
Merging consumed more capacity than development.

Experimented with Feature crew branches for large project work all
branched from combined dev branch but overhead was too high

Sustainment Project 6401, 64.0n........... 71Release 7404, 741.02...... T.2Release
s@A t A 4
MAIN
L T R L PR .
DEWV
Integration
b
(BLA T I BLACKOUT
Combined - . 1
Project DEV ‘|. T
|
Feature crews ! 7T
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Supports our
experiment findings in 2007.
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CONTINUOUS L Branching by feature is risky

DELIVERY

Davin FARLEY
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Codeline strategy July 2007

Major Merge issues reported at Ops reviews
Merge coordination costs too high

6401, 6400




Merge Policy documented in 6 pages
but not made explicit enough.

Corbis Code Line Guidelines

Check-in, Shelving and Merge Guidelines

Could have simply posted the
policies on our board, making it
easier for developers:

1. Onlycheckin code toSustnmntDEYV line.

2. Alwaysassociate code to a wortem.

3. Donot checkouffiles directly from
SustnmntSQA codeline it will sever
relationshipreq for merging in TFS.

4. Assign responsibilifpr merging/shelving
changedor build items.



Sustainment releases stuck waiting a release.
The approach used to branch the code prevented
checkins until the major project release was deployed
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Codeline strategy Sept 2007

Large project Dev branches combined

Sustainment 6404, 640m... ... 7401, TAOR..... 720, 7200




Codeline Strategyg Oct 2007

Full circleg returned to just 2 codelines

Sustainment 7.1.01
-]
QA Mowe susbainment to
Integration
.
DEV
Integration 3 mp me PROD Release line .
SO | T T ]
+ + *L h‘
DEV
sl ated Dranch

Tolerancdor process exploratiobroughtunderstanding



The Transition from manually
triggered builds to Continuou
Integration
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Automating builds and deployments

visual build pro

|2 Group
;'_TI Log Message
=) Run Prograrn
eﬂ Fun Scripk
. Set Macro
a;-'_'l Subrouting Call
:j Borland
5 Make Delphi
) Make IBuilder
:j Filas
*J Burn COJDVD
f,_.r Copy Files
{2 Process Files
Em Rename Files
Replace in File

[ et Latest Files
> @
Check Out Source Files
Check Qut Executables
=) Register
=) Process Executables
ﬁi] Register It
=1{) Build Projects
&4 Build B Projects
& Build ¥ Projects
i8] Create Virtual Dirs
&% Build ¥3.MET Projects
‘=1 Build ¥J Projects
& Generate Build Manifest

REEREEOEEEEREEEEEEE

Sourcesafe
Group
Sourcesafe
Sourcesafe
GEroup
Process Files
COM Reqister
Graup

Make YBA
Make WCE
Fun Scripk
Make Y5 MET
Run Program
Fun Program

ek

Checkouk
Checkout

e WORK_ROOT%:\Executables
SePROCFILES_FULLPATH:

S WORK_ROOT: Source\ MyProjects . wbg
e WORK_ROOT%: Sourcel\ My Projects, dsw
'create a wirkual directory to the web a...
SWSHNET_SLMSs[versinExt].sln
DEVEMY S fmake "SeWORK_ROOT,. ..
FoGEM_MAMIFEST("¥:MORK_ROOTIE. .,

i Cod =) CheckIn Files Eroup
@ Sign Code .
;JJ Tr?ansf-:urm ¥ML Log Check In Al Files Sourcesafe Checkin
ﬁ: UNZIP Files .=ﬁ Increment Build Mumber Run Scripk "increment the build number in the glob...
b wWrite File Label The Build Sourcesafe Label w
=] write TNI < >
@ ZIP Files " _75 Project Steps @ Subroutine Steps . Global Subrouting Steps ;:‘, Failure Steps | <%, Macros
Cuikput B ox
———————————————————— Starting Build: 'VStudio.bld'-----—--——--ommmmmu ~
Building project step 'Create Databasze'...
Jtep 'Create Database' build rule ewaluates false: [Not wbld Fi0.FolderExists ("%3AMPLEDE%™)] is true
atep skipped
Euilding project step 'Get Latest Filez'...
§/:
§/BranchTest:
f/BranchTest/Source:
MyNETProjectz.71l.21n
MyNETProjects.sln W




Automated testing was seen as
too expensive
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Collectedand presented dataon

the COStOT Delayror

developersunableto see the impact
of their changesgjuickly.



Continuous Integration

(amajor COSY implemented to allow

developers tdIM mediatelysee
Im paCtSof code changes and fix
problemsON the SpPot.



Continuous Integration reporting

DEY Corbis,Frammsaork
DEV Corbls. Web *

DEV Extornalli
= I .
DEV Infeamallil
- I . . ————

DEY MadiaSuite Cllen -
DEY Oy Het

DEV_PricingTool
DEY_AFCAdminTeo
DEV ServiceFaciory

Ev W5 CommaonSchema
DEV WS CorbisOne

W5 _CorbisDne Partmerti
DEV WS _CRMSuppon
DEV WS _DisplayTex

DEV WS Image

DEV WS _LighthoxCan
W5 _HMarketingCallection
DEV WS MediaSuite

W WS BMediaSuiteHistory
DEV WS _Membership =
DEY W5 _Oifice

DEV WS _Orders
DEV WS _RECD

DEV WS _Search

DEYV WS WaebAnahytics

s




What it took
to change policies



All hands on deck troubleshooting for
4 days and nights
resulted in a 3 day
post production
freeze in
prod and test
environments.

:
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15 min standup every morning at 9:30




15 min window after standups allowed
for spontaneous discussions

A Fewer interruptions (less drivieys

A Less meetings!

A Increased self organization

A More technicakolutionsto problems

discussed




Reporting showed incremental
Improvements over time:

2007 Reporting consisted mostly pfoblems

Inconsistent environments
merge Issues
servers down

2008 Reporting consistethostly ofimprovements

Cl

virtualization
predictabledb restores
automated deployment



improvementswvere NOT part of
a project plan

or anylT governance Initiative
They were made as part of a

continuous
Improvementolicy
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4 key points demonstrating what was needed

1. Capacity allocated for making improvements.
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