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Software (SW) Project & Process

Failure (Success) factors of SW project have been analyzed.
— Restarts
— Time overruns
— Cost overruns

— Contents deficiencies

SW process plays an important role in SW projects.

-> Process reference/assessment models and templates.
— CMMI (Capability Maturity Model Integration)

— SPICE: Software Process Improvement & Capability dEtermination



Maturity level

CMMI-DEV Process Areas (staged/continuous)

Process area name

Category

2: Requirements Management (REQM)

2: Project Planning (PP)

2: Project Monitoring and Control (PMC)

2: Supplier Agreement Management (SAM)

2: Measurement and Analysis (MA)

2: Process and Product Quality Assurance (PPQA)

: Project Management
: Project Management
: Project Management
: Project Management
: Support
: Support

: Support

2: Configuration Management (CM)

3: Requirements Development (RD)

3: Technical Solution (TS)

3: Product Integration (PI)

3: Verification (VER)

3: Validation (VAL)

3: Organizational Process Focus (OPF)

3: Organizational Process Definition (OPD)
3: Organizational Training (OT)

3: Integrated Project Management (IPM)
3: Risk Management (RSKM)

3: Decision Analysis and Resolution (DAR)

: Engineering

: Engineering

: Engineering

: Engineering

: Engineering

: Process Management
: Process Management
: Process Management
: Project Management
: Project Management
: Support

4: Organizational Process Performance(OPP)
| 4: Quantitative Project Management (QPM)

: Process Management
: Project Management

' 5: Organizational Performance Management (OPM)

: Process Management
: Support

5. Causal Analysis and Resolution (CAR)

Each process area : an abstract function?
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Dependency among Process Areas/ Categories

There seem exist functional resonances among Process Areas
Node: Process Area, Arrow: Related Process Area (model component) , Box: Category

Project M. \/

Process M \
OPM

oT OFP

OPD

OPF
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Process Areas: Functional View

Process area nhame

Requirements Management (REQM)
Project Planning (PP)

Project Monitoring and Control (PMC)
Supplier Agreement Management (SAM)

Measurement and Analysis (MA)

Process & Product Quality Assurance (PPQA)

Configuration Management (CM)
Requirements Development (RD)
Technical Solution (TS)

Product Integration (PI)
Verification (VER)

Validation (VAL)

Organizational Process Focus (OPF)

Organizational Process Definition (OPD)

Organizational Training (OT)

Integrated Project Management (IPM)

Risk Management (RSKM)

Decision Analysis and Resolution (DAR)
Organizational Process Performance(OPP)
Quantitative Project Management (QPM)
Organizational Performance Management (OPM)

Causal Analysis and Resolution (CAR)

Functional view

> To Manage Requirements

> To Plan Project

> To Monitoring and Control

> To Manage Supplier Agreement

> To Measure and Analyze

> To Assure Process & Product Quality
> To Manage Configuration

> To Develop Requirements

> To Solve Technical Problems

> To Integrate Products

> To Verify

> To Validate

> To Focus on Organizational Process
> To Define Organizational Process
> To Train Organization Member

> To Manage Integrated Product

> To Manage Risk

> To Analyze and Resolve Decision
> To Establish & Maintain Performance
> To Quantitatively Manage Project
> To Manage Performance

> To Analyze and Resolve Causes



Sample: Model & Template

Pay less attention

« Builds organizational to process | Jeless capabili
capability

enough Improve
Capabilitv-o continuously

--------------------------------------------------------------------------------------------------------------------------------------------

Consist of

Pay less attention team of less team of high_O capable

Improve team

* Improves team toprocess performance Ry performance B organization
performance
_ ; ; . Consist of high
. . o Pay less attention le_ss §k|}l & enoE.lgl"a s!(lll & PP
* Builds individual toprocess ) discipline discipline ) Periorme
skill and discipline "
| Today, PSP training issue! ]
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PSP staged

PSP course structure

structure

CMMI

(8-program version)
— PSP for planning

(model)

TSP

Team software
development

uality management, design
'd

PSPO*: measurement

—

(2 program exercises)
 PSP1*: estimate (2)

Personal software
development

PSP2.0 L PSP2.1

* Code review *Design templates
J

— PSP for quality
e PSP2*: quality (4)

* Design review
j -----------
e
-

L PSP1.1
J

*Size estimating *Task planning .
*Schedule planning
\_* Test report

Discipline, measurement

2018/06/13 FRAMily 2018 ©

*Current process
*Time recording
*Defect recording
« Defect type standard >-Rroposal

PSPO.1

*Coding standard
*Size measurement
*Process improvement

PSPO

S. Kusakabe



PSP: Initial Model

Develop without -
process
Scripts, forms,
Scripts, forms, 3":10‘ 5‘:;‘:3;05
Less establl mm“:s":a;us = Scripts, forms, Scripts, forms,
- (C) ana standaras (C) and standards

for PSP_X

Finished PSPO

Finished PSP1
©) excercise

excercise

Finished PSP1.1
excercise

Finished PSP2

Finished PSP2.1 @)
excercise

excercise

Get qualified
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PSP: Initial Model

Develop without
process
Scripts, forms,
Scripts, forms, and standards
and standards for PSP_X
Less establ) for PSP_X Scripts, forms, Scripts, forms,
= O, ) O, C) and standaras O, (C) and standaras
for PSP_X for PSP_X
Finished PSPO inished PSPO.1 Finished PSP1, ~ %)
excercise ,‘) () excercise excercise
Established PSP0 9% P) R) Estantl ®) R R ... P)
elaments PSPO.1 elements elements

Almost linear .
W/O this BG Develop and

maintain PSP |

How about real s, NP—— scripts, forms, Scripts, forma,
. jus and standards jand standards d standards
world scenarios? “ for PSP X for PSP._X for PSP X
0 ©) (D ) (D @,
Postmortem Postmortem
£ Finished PSP2.1
onPSPOand  (O) T D - e () O “excercise & onPsP2X %
blished PSP2
elements
) ®) - ®) R) ® ®)
Established
psPL1 elements PSP21 elements e
Get qualified
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Kyutec(Kyushu Institute of technology (grad.)) Case

Achievement & problem of PSP course

*Size and time estimation
- Lower error rate, better balance between +/-

* Quality
- Process defect removal rate >= about 80%
- 190 defects/KLOC > 25 defects/KLOC

« Productivity
- Almost the same before/after the course

- Course completion rate
- PSP-Planning: 100% after 2010
- PSP-Quality: about 20% (= < 50%, industry)




Factors for PSP Course Incompletion

 Lack of Programming Skill
- Resolved by adequate guidance

* Heavy workload
- (Lec. 3h + Exc./Report 7h(ave.)) x 10 times

Lack of time management skKill
- Tradeoff between classwork and research activity

« Motivation (our focus)
-Needed in introducing new method in general
-How to motivate? Intuitive Tacit knowledge?

* Formalize motivation process in PSP course
« Establish “better” PSP course management
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PSP: Simple Model w/ Commit. view

Develop without

process <
,J Scripts, forms,
Scripts, forms, and standards ——
and standards for PSP_X \ g— — “~ "\ Scripts. fo
Less established for PSP X / — Scripts, forms, y, Scripts, forms,
bl Q _~— (T»———C) ana stanaaras ) C) and standaras

for PSP_X for PSP_X

Finished PSPO

Inished PSPO.ll
e;cen:lse

Finished PSP1
excercise
N

excercise
) \ \ N\
Established

PSPO.1 elementsw.___

\
Established PSPO

elements \]( { /

\
Established PSP1
elements -

Time

Allocating resource means
Develop and " . B "?
maintain PSP
oot Committing to PSP™:
,—"’/l f
_— \
_//"’ / | Allocate resource 9 \a(n;(zzr:::::;
Finisned PSPLL-" ¢ \0 forms, /,/ S(ralps:. r:am;s. \ \ scripts, forms, for PSP_X
excercise and standards  / and standards | and standards \
// for PSPX forpsex | | forPSPX /
—

Established

3 Finished PSP2[

on PSPO and (8] Ps:;):(l;nd 1 PSPz o :  excercise

—~ a

psP1 bllsned PSP2

elements
® Ry &) R B
Time ™ Time \ /
— _EStablished Finat PIP

PSPL.1 elements \ /

4
PSP2.1 o Finished PSP2.1

i Postmortem
excercise

on PSP2.X

Established (
PSP2.1 elements \

() Get qualified
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SP: Simple Model w/ Commit. view

\—\\ Scripts, forms,

Develop without
process
\ Scripts, forms,
Scripts, forms, and standards —
/ and standards for PSP_X S N\
Less established i Scripts, forms,
process —R il U, C) and standards (1) (C) ana standaras
= \ for PSP_X for PSP_X
Flnlsned\PSPo Inished PSPO.II @ Finished PSP1 i pSPL1 )
PSPO (&) excercise excercise “{e'clse N
\ "
Established PSPO Established \
Established PSP1
® elements . PSP elements—__ /5, Slomenty 5
Time Time '
" : ” _ w
Add “new function _
. . -
to intervene (improve) __—
o — /
<]
i e —
° A
A pts, forms,
and standards
Scripts, forms, / for PSP_X

/ \ Allocate resource
Finished PSP1.1 Scripts, forms,
Scripts, forms,
excercise and standards 3":" 5‘:5":3;05 ' and standards
for PSP_X - for PSP_X
T (o

Finished PSP. *I PSP2.1 ) FInI:xl’l‘e:;cP::I.l
- >/

Postmortem Established
on PSPO and Ps:;):( l;ﬂd excercise
PsP1 bilshed PSP2
elements \\
s Time \
{R P) R 9, s \
Time Time
_ Establshed .. Finat PIP
PSP1.1 elements \
Established
PsSP2.1 e(ements\
() Get qualified
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PSP training case

e Structure for motivation contorol

Imprége

Monitor &
controll ﬁGap Feedback
How does trainee’s

motivation change
during PSP course?

How can we control
trainee's motivation
from instructor?

Trainee

Motivation changes
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State Transition Model of Motivation Process

« State Transition Model (proposed by Kyutec Prof.)
- Regards an individual/organization as a state machine
- Formalizes motivation process by states and operations

- State
- the state S, of factor f is discrete with significant granularity
* Operation

- The operation O affects some states
v Explain the importance, praise performance, -

« State transition
- Non-deterministic

e Scenario

- Sequence from initial state S, to final S, .

v'Succeeded scenario : results in establishing new technologies or methods
v'Failure scenario : results in failure
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Factors of Motivation Process

Factor State value set

Bep ™’ {VeryHigh, High, Low, Unknown}

Bpo ™2 {High, Low, Unknown}

Valence V™3 {High, Low, Unknown}

Effort E {VeryHigh, High, Low, Unknown}
Ability C {VeryHigh, High, Low, Unknown}
Role Perception Ri (i=1..87) {Perceived, NotPerceived, Unknown}
Performance Pj (j=1..10) {Accomplished, NotAccomplished}
Assignment Aj (j=1..10) {NotGiven, Given, PlanningCompleted, Completed}
Intrinsic Reward {Given, NotGiven}

Extrinsic Reward {Given, NotGiven}

Job Satisfaction {HighLevel, LowLevel}

*1: Bep is the person’s belief concerning the probability that performance P at that
level will be achieved if effort E performing at that level is made.

*2: Bpo is a person’s subjective probability that P at the intended level will lead to an
outcome O.

*3:V is a valence that represents the degree of personal emotion or preference for O.



Structure of Motivation Process

X1

X2

Execution process of project

D e R e e i e e il i e e i el

Personal motivation process |

X3

Personal Experience

Effort > Performance

in process:

Personal Experience
in process:
Performance - Outcome

Personal Experience
in process:
Outcome - Job satisfaction

[

Bep

Motivation

X X

(M)

Bpo;

I

Ability
(C)

[

Effort
(E)

v

—> —»

T

Performa

nce (P)

Role
perception
(R)

y

[ |

/ (Rint) \ b

/ Plsatisfaction[>

Extrinsic (1)

reward

(Rext)

Performance
of equitable
reward (Requ)
Y

Action:
Absenteeism,
Turnover,
Grievance,
Identification

Environmental and organizational factors:

Environmental uncertainty, Context, Organizational structure, Organizational climate, Organizational process

Monitoring and control process of project
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Adding Function w/ Motivation

Develop and

Motivation process increased
non-linear dependencies

Job market Established PSP2
Information elements
P) R)
Make understood
job market ") Get qualified
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Instructor: No Impacts on Motivation?

Blue: PSP course
Develop without | . Red: Trainee’s motivation
Green: Instructor

process (CMU/SED)
) anc standars \m‘ Yellow: Outside stakeholders
Less
process
(T) (C) "

for PSP_X
0 ) resutt iy
S
shed PS
elements
14 e
Tl & \
D \
PSPO exercise
result
Provide research
environment and
culture
Education
Eucanon=={C) conditions
Itions
Agdvice from
senlor student
Give senior
student advise 0 L —
search mR) (
Rezearch
Provide research
environment and
culture
Research order
Rassarch Research order
conditions >
U ”~
Q / -
/ Approval of PSP
/
0 0)
Job market
information
®) R)
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Clue Example

Blue: PSP course

Red: Trainee’s motivation

Develop witho M”P'; B
ut - intail ( -
. " cMu/sEn : Green: Instructor
) Yellow: Outside stakeholders
Less

process

,
. Interaction loop with instructor may have
impact on trainee’s motivation.

\,
Approval of PSP
0 [0)
Job market PSP21 exercise
information - resuit
®) R)

Final PIP
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Direct impacts from outside course?

Blue: PSP course
Red: Trainee’s motivation
Green: Instructor

Yellow: Outside stakeholders

\Acvice from. Advice from
Instructor " instructor
~ 5

| - Stakeholders outside training course seem to
R [ | have direct impacts on trainee’s motivation.

envir and

ceure How do instructors control these impacts?

Give senior
student advise

Time 1
e from
~ 5 R Instructor
conditions %~
resource with PSP2 exercise
e e -
culture

result - -
| RU———a — ) ot
d / / Advice from
Approval of PSP | )PSJPZ.I exercise )’,_u' ks
| > resuit .}
Supervise lab. ) gt s /
research /
Job market Estabilshed / Establishea PSP2
information PSP2lelements elements

— —) Get qualified
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Elaboration

Model
Even in the middle of modeling,

we could find clues.

« We found interactions based on
wrong assumptions had been
indirectly degrading trainee’s
motivation.

(work as modeled)

Interview PSP Process data

(work as explained) (work as measured)
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Concluding Remarks

FRAM model combined with motivation process model
made our eyes more widely opened.

— Enabled higher resolution, uncovered stakeholders, ...

— Gave clues for detailed review on course management .

Even in the middle of modeling, we could examine our
issues and propose improvements
— Modify wrong assumptions, inconsistencies, ...

— Reconsider system boundary.

Future work
— Elaboration on modeling, data collection (interview)

22



