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Historical Perspective on Productivity

= SLOC was easy to measure ... still is:
» There is a large pool of SLOC based productivity statistics
» These statistics are still the most complete set of data existing

= Function Points & Use Case Points were developed to solve shortcomings,
however:

» Different programmers code differently FPJ{{ff uc
» Not all code adds value
» Functions or Use Cases can have different “sizes”

= Experience indicates that utility of these measures is limited:
» Intra-team, it can be used (carefully!) to calibrate productivity within the team

» Across organizations & platforms, comparisons break down
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Modern Perspective on Productivity

= Many development organizations have sophisticated dashboards
» Richer measurement set
» Much less human intervention

= However, productivity is not only about asset volume — —
Productivity is about business value produced

» Challenge: determining a consistent meaning for business value that is useful
to the entire organization

» Challenge: making the measures meaningful, transparent, real-time € € € €

= Conclusion: a productivity strategy should include
» Transparency at all levels in an organization
» Consistent and useful leverage of a carefully crafted chain of related measures

» Using modern development technologies that include measurement facilities to
foster continuing relevance, accuracy, and real-time results
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Measures to address business value
CEO/CFO Transparency and critical success factors

Business management
Earnings per share
Profit

Portfolio management
Portfolio complexity analysis
Total Cost of Ownership

Value chain

CIO/CTO Investment analytics
Investment prioritization
Operational
effectiveness
Time to market
. . . . F A
Project a ( l
Manager
Project/release R
Quality metrics
Code stability
. Test coverage, etc -
Core dev loop ' Y/
Sprint cycles 3. : 6:%
Burn rate, etc
Developer

SCOPE

Individual Team & Organization Business
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Software Development That Supports IT Agility

— Software Development Must Deliver:
v"More business solutions

v"More flexibility

v'"More quality

v"More business value

v'Less risk
v'Less costs
v'Less or flat resources

-ye -

Business

' Needs -

Effective software development promotes a
delicate balance of resources, reducing costs
while delivering more, higher-quality business
solutions.
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In the end, It iIs about return on investments made

+ [1(Benefits) M& M& M& @M @M @M

Benefits streams

— [I(DevCosts) 'J .J .J 'J 'J .J .J ,J

Development costs streams

= [1(0&M)

' Operations and maintenance streams

Time \ Time
< horizon

-
Investment Value = Each symbol represents a variable
expressed as NPV indicating an uncertain monetary amount

v

= Each symbol's amount is appropriately dis-
counted; all are summed ([]) to obtain NPV )

Capability provided by Investment Analyzer,
a component of Rational FocalPoint
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Organization Dynamics

« Concerns flow down the organization while measures (and data) flow up
* We need tools to plan, track, and deliver on our commitments at every level
* Productivity needs to be measured at every level, and it is measured differently

Line of Business Executive commitsto > Profit, Internal Rate of Return
= .
N
. :: > Delivery of business value through
ST L ENEEEr commits to the optimal use of resources g
)
= >~ g
~~ S
@)
Project Manager or Team : Project deliverables, cost and O
Lead commits to schedule
=
~ -
Staff member commits to Work item, artifact completion
-
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To be practical, a metrics framework is needed

Measured Capability Improvement Framework

Performance Measurement

Value
Value Metrics
e.g., ROI, ROA for SSD

Effective-
Operational Effectiveness Metrics o) ness

e.g., Time to market, Quality, FP §

2
Practice
Adoption

Practice Practice
Adoption/Maturity Artifacts
Subjective Objective
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Accruing Technical Debt

= A financial liability Reckless
= Technical debt incurs interest payments:
» Extra effort spent in future development tasks ‘We don’t h_m"‘i time
due to less effective design — translates to for design
labor hours.

= We can choose to continue to pay that _
interest, or pay down the principal by Deliberate

Prudent

“We must ship now
and deal with
consequences”

investing labor in refactoring the design to

. : Inadvertent
something more effective.

= Some are deliberate decisions, e.g. to

meet deadlines “What's Layering?”
» If known, you can attempt an assessment of
the interest cost vs. refactoring cost

= Others are inadvertent and not known

Ward Cunningham, Oopsla 1992:

Martin Fowler: ,

Chris Sterling: Managing Software Debt: Building for Inevitable
Change

“Now we know how we
should have done it”
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Questions we hear ...

- Markie Ferm
Clatmi e 4| Qo lmma T
W Talin &1 In Fropras
. [ ke ] b1
= How can we support team collaboration g men o
better? i Imimr:m L
. sl proAge
» Taskboards (developer cock pit) track A
progress IE::::W,HW 1 IH o g
. AR B tildig il
= How can we make status of projects Mot J“ s

more transparent?
» Dashboards can provide insight

= How can we achieve improved
operational efficiency?

» Executive level dashboards to support

prioritization B = . -

» Portfolio management - - %

» Portfolio analytics (emerging) — e | BT e T e e e e
The observation is that a foundational i O ey e e ey 12
challenge is to provide accurate and %3 B e
relevant information to the right person in R
real time —

in other words transparency

p— w‘u
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The Jazz Architecture: An open architecture for lifecycle tool

integration
Focusing on integrating the information not the development tools
» Built for the 21st century: Lifecyce Tool |- 7] taeyele Tool
designed using Web Eeney L -

architectural principles,
implemented with Web

technologies LT Linkea

Reanoments. ./ Lifecycle Deta -
. . . - mecycie Latd -
» Realistic: recognizes that Moremement | (gSLC} '

customers will not replace their
current investments wholesale

» Pragmatic: allows tools and
services to be upgraded
independently, without
sacrificing rich integration

Discovery | Dashbcards || Reports m IHtEg_r:atiun
» Open: supports the | —— i N | Servizes
requirement to have a variety
of tools from different sources | e
— 3rd party as well as open openBervices U
sou rce/Che for Lifecycle Crrara

ap ware __Collaboration (OSLC
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Envisioning a platform that can transform software

delivery

Transparency: Dashboards, taskboards, reporting, seamless integration

Rational Team .

Rational
Composer Manager Insight - _
Reporting

Concert - p
Rational e Development Rational
Requirements Quality {

‘ ClearCase }

‘ ClearQuest ’

Jazz is a project and platform for transforming !
how people work together to deliver greater value
and performance from their software investments.

A scalable, extensible team
collaboration platform

A community at Jazz.net where
you can see Jazz-based products
being built

Our vision of the future of systems
and software delivery, supporting
globally distributed teams

An integration architecture enabling
mashups and non-Jazz based
products to participate

An evolution of our portfolio
which will evolve to leverage
Jazz technology over time
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Examples

Danske Bank
IBM Development

© 2011 IBM Corporation
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Danske Bank: Measuring a Large-scale Agile Process
Improvement Effort

= 2000+ developers
= 6 business units

= Development teams are often geographically distributed
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Danske Bank Results

”"We intend to enhance the efficiency of our IT
development process by 10% and reduce the time to
market from approximately 14 months to an average of
nine months. The first business deliveries will even be
provided in the course of just four months.”

PETER RASMUSSEN, SENIOR VICE PRESIDENT
IT DEVELOPMENT PROCESSES & TOOLS, DANSKE BANK.

"These years, the market is changing
at lightning speed, and it is crucial for
the organization that the expectations
of the business units and, ultimately,
the expectations of the market can be
matched. Our vision is 1o deliver new
and exciting services more efficiently and
faster than ever. We intend to enhance
the efficiency of our [T development
process by 10% and reduce the time to
market from approximately 14 months
to an average of nine months. The first
business deliveries will even be provided

n

Rational Team Concert are expected
to grow in 2011 by another 1,000, and
the am is to give all of the 2,000 IT
developers in locations in Denmark and
India access to Rational Team Concert.

"Above all, Rational Team Concert is a
teaming tool. A lot of people can interact
to achieve the best possible result. It
is easier for the project manager to
manage tasks and create transparency
among the team members across the
geographies. In addition, data can be

Danske

The Danske Bank Group is the largest
bank in Denmark and is a leading player in
the financial markets of Northern Europe.
It offers its customers a broad range of
banking, financing, mortgage credit,
asset management, housing, and leasing
products and services.

WWW.DANSKEBANK.DK

PETER RASMUSSEN
DANSKE BANK
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Measures help answer key questions

IT-Related
Measures

Business-Related
Measures

Agile-Related
Measures

—_——— e — —

\
|
|
|
|
|
|
|
|
|
|

.__________“
[y ——

Are we meeting Are we seeing the Are we agile?

—
—_——— e e e —

business benefit where we
objectives? expected?
Systems created or : Efficient :

updated in the requirements Agile work product

projects have the definition and adoption
agreed quality signoff
The development Fewer breakages
organisation is a when solution Agile task
elements are adoption

Less “solution
hardening” needed

Employee
satisfaction

Agile process
adoption

|
|
|
|
|
|
|
|
|
|
|
|
: learning
|
|
|
|
|
|
|
|
|
|
|

| | |
| | |
I | I
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| |
organisation I : integrated I
| | |
| | |
| | |
| | |
| | |
| | |
I | I
| | |
| | |
) | |
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==  The business case for a more efficient development

— . .

— organisation

—

f_z: The target: 10% increase in efficiency over a 3 year period
= * Reduced time-to-market (faster)

‘f:: » Reduced cost (cheaper)

- * The value of the solution (the best solution]

= » The quality of the solution (the right quality)

==

_;';q The measurements:

= = |dea Qualification phase (IQ) duration

;j = Pre-analysis phase duration

_— = Average Time to Market for first business release
it::: » Average CMMI Level-3 Score

= = Average (Effort/Function Point) Productivity
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Theresults - sofar

Average 1Q Length

DAYS
Noow

52
2009 2010 2011 2012
m— Average 1Q length —8—Target
Average time to market
420
—
132
2009 2010 2011 2012
I Average Time to Market —&— Target

250
200
2150
o100
50

Average Pre analysis length

204
84
2009 2010 2011 2012

N Average Pre analysis length —=—Target

Average CMMI Level-3 Score

25
1.99 I/—'—-
2009

2010 2011 2012

s CMMI L3 —s—Target
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= Conclusions

2 Change of focus to results, not documents

f__:; » Moved from planning activities to planning deliveries
—g « Still overly precise plans and requirements

=2

i = Faster time to market

= * |Q phase forces early collaboration on design

;3 * Big uncertainties are addressed earlier

==

== Improved collaboration among stakeholders

i;g » Honest measures to identify the right improvements.

= * Moving past cherry-picking
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The IBM Story: Five Years Ago - Our Pain Points...

v" joining a team

v
v

AN N NN

AN NN

AN N NN NN

get my environment configured to be productive

what is happening in my team

collecting progress status Team
following the team’s process awareness
ad hoc collaboration/sharing of changes

starting an ad hoc team

is the fix in the build?
run a personal build .

P . Build
tracking a broken build
why is this change in the build? awareness
reconstructing a context for a bug/build failure

interrupting development due to a high priority bug fix
working on multiple releases concurrently

tracking the code review of a fix

referencing team artifacts in discussions Proje(;t

how healthy is a component? awareness
collecting project data/metrics?

keeping plans up to date

Boring and painful
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Agility @ scale at IBM

Pittsburg Andover London/Staines
Poughkeepsie Bedford, MA Milton Keynes

Pgnceton Bedford, NH Hursley

omers Lexington i
Southbury Westhorough CorI_( waY:M;II(Ck
NY, NY Westford S : ,
\ Cambridge UL /
e\ / "Stockholm S‘

= Rational Development
= Rational Customer Support

= WebSphere Development ‘
. . * Lotus Development |,
additional 700+ projects around IBM = Tivoll Developpment Yamato
-- hosting 8500+ users! = |BM Research Division y

= |IBM Global Business Services
= IBM Systems and Technology
Group

= Boarding time for new projects -
less than one day

B’ = Applicable to agile/iterative and
waterfall projects

Fe
San
SVL,
Almau.. venver v
Agoura Hills
El Segundo
Costa Mesa
Las Vegas

Perth

Sao Paulo

El Salto
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Team Awareness: Taskboards track Work g

Accelerate stand-up meetings, increased

transparency

- Markus Kent
Closed Hems: 4 | Open tems: 7

=+ To Do
Irmprme k] |2 javadoc updates far
+ documentation for @lgnore in 4.3
4.4
Frovide improved il |5 Bazed on the

Asserion syntax
should provide

assumptions and

theories support

[ asserArrayEquals

misses
differences

[ testCount hard-coded
to 1 for childless

Description

[ Tests on protected
rmethods fail

[&] assertThat fails with

Class tests

asserThat syntax we

(documentation proklen)

a0

59

27

14

10

Progress: 025035 25 h Estimated: 71%

B0 In Progress " Done

J£| [Docs] Cookbook
TestRunner section
incarrect

B shows green bar
while assert falze
| Should not call
derived's afters if
super's befare failed
B @after method not

called after my test
fimeoutin 4.3.1
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¥ community
: £
Build Awareness
o
= Team of Team -
component
» Scheduled weekly team
integration build team of team
= Stabilized until green |||||IIIIII

. . . (36\\\! ee\(*\\! oS
» Continuous integration W g@xxo e

]
stream o ©

o L1 1 | EE‘;
- Share ChangeS, rarely green 2 Build weeeldy. inbegratben jazz [F0080618- 1643 = oA

o Cimpleted Haspes biel Wvia®y 1 b

Cursfiorz 1 bowre, Trenuies, ¥ sscorcs

. EaCh Team Shar] Terwe Jomw: X, 2008 M 43:17 M Lw

Compsted: Jorw 1, S008 34337 AN i omcomte an seming noak dEm

» Continuous local builds

Build | ey awgratian pres

» Always green vy TR o
et o RO

= A Developer e &

Ry pARIDaTE ke Joar{ren ) it b iy thee pocaets | Shew budifis af e rogueried e i d

» Personal builds i wpmiprad -

Agsnte] Bl
Rl Enpbils. 30 ool S5 CTmosts i Bt vk jiee “Foundd In" fekd

Sunwaye [Aiies | @ Compliton] Jnk] Logs | Dorveriunds | Extermal s Fropertes |
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3 7 T
days remaining

,..' ORI clla1E ! EELL [

Unchasaified  HI Wiocker

LT
Harmsd
B mjor o
B craica #- Renaining Work
293 =y
ey continuous.workitem.jcb
: " #
) ! wh o A gn
e 1_“__‘:-; By = o ricje
i = = -
— Aflle Plireg
— Bl FE e e .

ClesrT gre Corwecihor

The MethodSphere Daily is out! http.//bit.ly/bcDp5t » Top
stories today by @JazzDotNet @jancle
@WELT_Webwelt @andypiper 5 hours ago o
Mice video by resident expert @JazzDotMet: Sea Taskiop's IBM

Rational Team Concert Connector in action hitp:/bit. ly/bMh1 09

Y esterday

RT i@JazzDotNet: Sea Taskiop's |BM Rational Team Concert Connector in action

htip: bt MR 100 Y eaterday
i RT @Jn:rﬂulﬂul:ﬂr\-_dmnulTunm Concert 3.0 is avaliabin for FREES for up o 10 cievniopars?
hitpibE nhTalloy == Downinod | Fesimmay

PiuikasF o Tagld

Elj21 Bettar sorting of wser corent assist proposals based on commants stary (140355] 1 hour ago

Biw o =l ¥ bks
3.0_itemi §2) san SGCE‘SSib“iw advisars apgrovals avpilisig
BYpgC C_alm calm cusl 412 duplicabe hending
Ibm_gnternal_deployment Iga MiS nis_rcs polish gueryeditar
quickie quickquery refacior rie siyle SVL lestcass vl leaicase
usability UX vecenoveill workiemiooling

—— _

W |

B4 a2 4 Ed 7 8 Bl O A IR WA dF N 38 8 I

E® 138911: The agile scheduler does not
respect iteration starts

o 138822: Reverting a demoted work item doesn't
promote it

Bl @ 138758 Problems to display Pians via web ul an jazz07 seff host

[E] @ 132268F Canrot marangn Work Sem sl - “assemon fnied® mesaoe

Bl @ 1372332 Changing compio Mty a7 Dube Cal S BITON 00 appear i Frocess Confguration
Sourca sdbor

B @ S7854 Navigang feny oM preject promple sl insing “urayed work®
E @ 10560 wiarnnl Efrar ocoury e 5 Ssconid Taek was ioided undur en Epe
Bl @ Vo Wik Heg ceet alpmant in thisguary for apaciic lam s

Bl @ 130, Compact renaedar codn (0 THIGH BANDTY PG 18 broken

Bl @ B2454: Progrees bar inbamsabon o aceunse for S e Uain Cose Wik

Team Awareness
Project Awareness
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Project Awareness
Endgame Focused and Disciplined

release

>

warm-up M1a

6 weeks 6 weeks 6 weeks

decompression
retrospective
initial release plan

endgame
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Executive Dashboard

File Edit View Fawvorites Tools Help #
7 Ead
[+ |Rational Insight - -
- 5] About
& welcome Executive Dashboard | CJProject Development Portal  @jyPerformance Measurement Practice £ Colaborate
fir Execu h Segment: |Atl Segments
2 Headcount
& Improve Project Health 1ooy Praject Health
(3] Achieve Profit Margin Objective = 90
=)
@ Improve Market Share = 80
toe Online Aiction Headcount
a9 7O
S 2 SC Planned person years
S5 80
S5
=2 50
8=
L)
% 2 40 RQM 2.0
“»a 3 FRiM-1.0-
w Jazz Foundation' 1.0 E
Z 20 : RRC 2] =
s o
s RTG 2001
19 | RTC 2.0
1o Insight 1.0
4]
(4] 10 20 30 40 50 60 TO 518} a0 oo
% Complete
Hide Table ¥
Revenue . . Overall |
Segment Product Year-To- wﬁie" lene Release eGA Plan 2G6A Outlook egl?l Phl '; He;?;g:‘}uunt I'"'Iarket!
Date (M) Share |
Jazz
4 Foundation | May 28, 2009 Jun 12, 2009 15 days 5 o &
azz v agoh | ¥ 870 ¥ | 1.0
application | Foundation 757 =l 87.9 = _
Lifecycle diis Mar 31, 2000 Jul 7, 2000 ‘ o8 days | [EEEH ¥ v
Management Auction i, ¥ | -
(ALM) RTC 2.0 Jun 1S, 2009 | Jun 19, 2008 | 4 days 12 a
RTC 115.2 & 99% o | 30806 ¢ [
i o EECG i Sep 22, 2009 Sep 30, 2009 | 8 days 72
Focal Point '
for Project 28,1 @ 93% < | [ a | FPiM 1.0 Oct 15, 2009 MNowv 17, 2009 33 days 60 < &
Governance |
! Management
Solution T
Rational - 2 = E— _ =
Insight 108.7 08% 162.7 Insight 1.0 | May 26, 2000 | May 26, 2009 0 days 40 o H-
Quality - s | |
s SO RQM 352 a 79.6 & | RQM 2.0 Jun 15, 2009 Jul 21, 2000 46 days 56 o | a
g%m%m RRC g1 @ [BE88] . | 451 ¥ RRC20 Mow 4, 2009 Mowv 24, 2009 | 20 days 32 a | R4
Project Health by Country
—= — ——
=4
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Tech Debt Measurements
Quality Focused

Maintenance / Innovation 50/50 42% / 58% 31% / 69%
Time to Market (Major) 12 Months 18 + Months 12.5 Months
Customer Calls -5% YoY ~ 135,000 ~100,000 (-19% since 2009)
Customer Defect Arrivals -5% YoY ~ 6,900 ~2200
On Time Delivery 65% 47% 92%
Defect Backlog 3 Months 9+ Months 3 months
Customer Sat Index 88% 83% 88%

Note: Goals are either internal IBM statistics or industry benchmarks.

+ A K
) ., [ & A,
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Improving Bottom-Line Growth

(

Revenue per HC $M

SW Revenue per DE HC $SM

—— Rev per DE HC
E/R

2004

2005 2006 2007 2008

2009

Effort/Release as %
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Conclusions

= In the end, development productivity is about return on development
assets

= Technology is emerging that help us provide real-time feedback at all
levels in an organization

= Transparency is key to leaps in productivity improvement
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