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- Making a business case
— 4 challenges for 21st Century Software Engineering

* AGILE MANAGEMENT
— WHY

« Management Science provides the foundation and theory to
justify the agile approach

 Practical Implementation with Feature Driven Development

— WHAT

* Recognizing the results with Management Accounting &
Reporting
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- 4 Challenges for 215! Gentury Software Engineering
— TRANSPARENCY

« How can we provide transparency and visibility into software
engineering activities?

« How do we align the day-to-day activities of software
engineers with the best interests of the stock holders?

— PRODUCTIVITY

* How to return more on investment and deliver greater
profits?

 How can we make better quality decisions about allocating
resources

© David J. Anderson, first published July 12th



WHY

Management Science for Software
Engineering



Management Science H
* Peter Drucker (1950s) Value not Cost

— “value” can only be defined by the customer — product
cost is irrelevant

* Michael Porter (1970s) Value Chain

— Value can only be determined by the consumer at the
end of the chain

* Peter Senge (1990) Systems Thinking

— Feedback loops, complex cause-effect

L N 1 .

— Archetypes e.g. “virtuous cycle”, “vicious cycle” ,
“tragedy of the commons” and “limits to growth”

© David J. Anderson, first published July 12th
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Conformant Quality

Non-conformant Quality

< Reduce Common Cause Variance

IDEAL STATE

eProcess in control
*100% conforming quality

*Control charts of work-in-process and
productivity give timely warning of any troubles
(but cannot diagnose deterioration in the
system against special cause incident)

THRESHOLD STATE

*Process in control
*Some non-conforming quality

*Must either
—Change (improve process) or,
—Relax standard for conformance

Process Maturity

@velopment

BRINK OF CHAOS

*Process out of control
*100% conforming quality

*All seems OK but assignable causes
determine success

*Things can change in a moment

CHAOS

*Process out of control
*Some non-conforming quality
*Assignable causes dominate

*Random fluctuations due to assignable
causes will eventually frustrate efforts at
process improvement

*Eliminate assignable causes first!

AN\ Juswabeuel) 108loid
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Lean Production

« James Womack and Daniel Jones (1991)
— Based on study of the Toyota Production System

— A combination of Just-in-time and Deming’s Quality
Assurance

— Deming’s work based in Statistical Process Control
(SPC) of Walter Shewhart

— Principles: Self-organizing flow of value, quality
assurance, eliminate waste, build integrity in, design
out possibility of failure, right first time, empower
workers, think holistically, reduce inventory, shorten
lead times

© David J. Anderson, first published July 12th
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* Marvin Patterson (1993) Accelerating
Innovation

— design is a process of discovery of information
— Flow of value is achieved by increasing the certainty
of information being discovered
 Donald Reinertsen (1997) Design Factory
— Inventory is design in process (DIP)

— Track DIP flow with Cumulative Flow Diagram from
Lean Production

— Design is perishable! — inventory depreciates

© David J. Anderson, first published July 12th
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Theory of Gonstraints y
* Eli Goldratt (1990) Theory of Constraints

— a generic solution for “limits to growth™ problems

— Maximize ROI by focusing investment (time, money,
management attention) on the one thing constraining
growth

— Process exhibits an S-curve when graphed
— Thinking Processes for other system archetypes

— A generic approach to simplifying complex systems and
optimizing them holistically

© David J. Anderson, first published July 12th
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« Software development, driven by client-valued
functionality, managed by tracking flow of value, exhibits a
“limits to growth” system archetype

« Value is defined as perfect information in the form of
working code which passes quality assurance tests

« Value-added is defined as the ever increasing reduction of
uncertainty of information

+ Use simple, relevant, self-generating, leading metrics
* |dentify bottlenecks with cumulative flow monitoring

« Achieve continuous improvement, through elimination of
bottlenecks, and the separation of concern for common
cause and special cause variation

© David J. Anderson, first published July 12th



Agile Project Management \

Constraints & Variance

 Schedule

— Fixed or highly predictable, hard to break due to effect
on wider program (beyond engineering)

* Budget
— More variable, more uncertain, but due to annual
planning cycle reasonably fixed during single project
iteration
* Scope
— Client/customer defined

— Fickle, most subject to change, highest uncertainty,
largest variance

© David J. Anderson, first published July 12th



Rgile Project Management w—-Tfﬁ \

* Goldratt (1997) Critical Chain

— TOC solution for project scheduling
— Accepts that project flow is not deterministic

— Uses buffers based on certainty of task completion
and a project buffer to protect delivery date

— Assumes date is fixed as it has the lowest variance
— Manages variance in scope through buffers

* Leach (2000) CCPM multi-project (PMO)
— Master scheduling paced with system CCR

© David J. Anderson, first published July 12th
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* Traditional methods fix scope

* Most agile processes fix the delivery date in
iterations and vary the scope

« Compatible with the Critical Chain solution

PMI / SDLC /1SO-9000 Model

Scope E— Budget mmm) Schedule

Locked
a|qeLieA

Schedule ‘ Budget ‘ Scope

Agile / RAD Model

© David J. Anderson, first published July 12th



Implementation Example
Feature Driven Development



FDD 5 Step Process Y \

Provisional Define Prioritize Build code / Ever \
Marketing Final Features in small reducing
Requirements  Requirements Critical Chain batches uncertainty

Plan improving
information
¥ quality
/ /L
/ /[
| 7 A
e 2.Build a 3.Plan 4.Design ey
Overall —>| Feature }— By — By > By \:Z>
e List Feature Feature | Feature™ "
/ -
N -
— T
Wide rather Deep rather
than deep than wide
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 Domain model as “discovery” process
« Broad rather than deep, not seeking perfection
« Reduce uncertainty, improve information quality
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* Features are very fine grained pieces of client-
valued functionality expressed in the consensus
language from the Domain Model

* For example,
— Calculate the total for the sale
— Calculate the remaining free seats for the flight

* Features can lead to a single UML Sequence
Diagram or call flow. They represent a single
function in structured design

© David J. Anderson, first published July 12th



2. Build a Feature List )

° Prlorltlze Features Feature | Feature Release 1 Release 2 Release 3
— 1to 5 how important to IN |OUT | TOTAL | IN | OUT|TOTAL | IN |OUT|TOTAL
Gy 0 Yot the Milestones for a Feature | 5| £ 0| = 3 g & £ 10
be "in” release List the Features for the s| 5| 10| 5| s w| s s
— 1 to 5 how problematic if =~ Friecifeleas
5 e Setthe CPW for the Feature | 4| 3 1 s 5| w0 s 5 1
left “out” of release Set the Subject Area for the K 11 5 5| 1| 5 5 1
. Feature Set
O Group Features into Set the Feature Set for the E 6| 5| 5 10| 5 35 10
0 Feature
Sets and Sets into List the Virtual Team members | 4| 2 6| 4 4 8 5 3 10
; for the CPW
SUbjeCt Areas List the Feature Completion | 3| 1 4| 4] 4] 8 5 4 9
: . Dates for the Release
° Groupmgs filtered by List the Feature Completion | 3| 3| 6 4 4 8 5 5 10
: Dates for the CPW
Release will be used Total the Features fora Product | 3| 1| 4| 4] 1| 5 5 5 10
! Total the number of open issues | 1 1 3 3 1 4 E| £ 10
for scheduling in the e Log fora given
List Change Requests forthe | 1| 1 | 2] 12 4| 4] 5[ 9
Releaze
List the Subject Areas forthe | 2| 1 3| 3] 12 5| 4] 4 8
Product
List all Feature Sets for the il 1 3| 3] 12 5| 4] 4 8
Subject Area
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« Schedule based on Feature Set groupings
« Buffers aggregated across many Features
« This example has Ul Designer as system constraint

© David J. Anderson, first published July 12th

Business Business [ Application ] Feeding
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Designer
Ul Designer | Buf
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4. Design By Feature ¥

initial InkSaleDetail InkProduct InkPrice
Sale saleDetail Froduct Frice

Object1

calcTotal

calcTotal

calcPriceForDatedthis)

calcPrice(saleDetail

gn

e Seguence diagram for deep design
* Blueprint for code and unit tests
 Information high, uncertainty reduced to almost zero
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9. Build By Feature R

» Code is written in affected classes

* Unit tests are written and run

« Code inspection is performed
— Against coding standards and architectural guidelines
— Against design from step 4

* Feature complete means designed, coded, unit

tested and inspected

— Inspection in small batches leads to high quality with
a high likelinood of defect detection

© David J. Anderson, first published July 12th



WHAT

Tracking, Controlling, Reporting and
Management Accounting
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Ops Review - Identify Constraint

Analy Cod

Working | | Acceptance | System Unit
Code Tes Test, Test,

4
4
4
A

80

* Current CCR is System Test

« Testers relieved of all non-essential tasks, extra PMs assigned to
complete administrative tasks, Analysts assigned to future Test
Plans

 Requirements release restricted to 100 per quarter
« Plan to recruit 5 temporary staff immediately
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Percentage Used Days Remaining
Project Buffer 90% 2
Feeding Buffer 1 150% 0
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Management Accounting N \

Error Reports
(Operating Expense)
Idea 4>®—' Develop — Test *Working Code—
(Investment) (Operating Expense) (Throughput)

*‘Management accounting isn’t about

Net Profit = T = OE reporting financials, it's about doing the

ROI=T-0OE

right thing, making the right decision
and using a financial metric to provide

a normalized currency for the
evaluation of alternatives
*Throughput Accounting meets these

© David J. QQQL& first published July 12th



Allocating T, 1 & OE

Patterson Design Model

Operating Operating
Expense Expense

Throughput
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]

* |[nvestment, |, is all the upstream costs
associated with gaining the knowledge to start

the coding and testing

« Operating Expense, OE, is the costs of all the
engineers involved in the design, build and test

 The more time and the more people involved
then the greater will be the numbers for | and OE

© David J. Anderson, first published July 12th



Throughput

in the Issue Log for a given
Release

Requirement / Release Group Rating
List the Features for the 1 Essential
Project/Release

Set the Milestones for a Feature 1 Essential
Set the CPW for the Feature 1 Essential
Set the Subject Area for the 1 Essential
Feature Set

List the Feature Completion 1 Essential
Dates for the CPW

List the Virtual Team members 1 Essential
for the CPW

Set the Feature Set for the 1 Essential
Feature

List the Feature Completion 2 Essential
Dates for the Release

Total the Features for a Product 2 Essential
List all Feature Sets for the 3 Desired
Subject Area

List the Subject Areas for the 3 Desired
Product

List Change Requests for the 4 Optional
Release

Total the number of open issues 4 Optional

$0 - $500 Feature

Group 4

$500 - $1,000

> 51,000

Price per Development Program Product
Seat/ Mgr Mgr Mgr
User Role

Table 16-2 (page 145)

Free

S0 - S500
S$500 - $1,000
> $1,000 $30,000
520,000
Price per Project Development Program Product

Seat/ Mgr Mgr Mgr Mgr
User Role

Table 16-3 (page 145)
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Requirement / Release Group # Man Hours to Group Total Throughput $ / hour of CCR
Test Testing

List the Feature Completion Dates for 2 32

the Release

Total the Features for a Product 2 32 64 $60,000 $937.50

List the Features for the Project/Release 1 8

Set the Milestones for a Feature 1 8

Set the CPW for the Feature 1 16

Set the Subject Area for the Feature Set 1 20

List the Feature Completion Dates for 1 16

the CPW

List the Virtual Team members for the 1 8

CPW

Set the Feature Set for the Feature 1 8 100 $70,000 $700

List all Feature Sets for the Subject Area 3 16

List the Subject Areas for the Product 3 20 36 $20,000 $555.56

List Change Requests for the Release 4 64

Total the number of open issues in the 4 64 128 $10,000 $78.13

Issue Log for a given Release
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