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. Examples
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( Experts Estimation
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VL4 .

Project Management

¢ Project

< Process and Process Mod

< Procedure Models
Process Models

Process Metrics
L e, Spice

Vocabulary: Project

project A temporary activity that is characterized byhaving
astart date,
specificobjectives and constraints
establishedrespon
abudget and schedule and

ies,

acompletion date

/e of the project s to develop a software system,
d asoftware project
or software engineering project R.H. Thayer (997)

We could refine our earlier definition as follows: a projeds successfulif and only if
started at start date,
achievedobjectives,
respectedconstraints,
adheresto budget and schedule,
stops at completion date.

Whether, e.g., objectives have been achieved can still bebjective (! customer/user happy).

Content

(Software) Project

Project Management
Goals and Activities
Common Act

ies

Software Project Planning
Costs and Deadlines
llestone, deadline

« Excursion: Risk

Tasks and Activities

< People and Roles

L phase,
L,

{ responsibilities and rights

Software Development Process
process vs. process model
cycle, life cycle, software life cycle

Procedure and Process Models

Vocabulary: Software Project

(software) project character

Duration is limited.

Has anoriginator (person or institution which initiated the project).
The project owner is the originator or its representative.
The project leader reports to the project owner.

Has apurpose, i.e. pursue a bunch of goals.

The most important goal is usualy o create or modify softwar;

this software is thus the result of the project, theproduct Deveioper
Other important goals are extension of know-how, ®
preparation of building blocks for later projects, or utation of employees.

The project is calledsuccessfuiifthe goals are reached to a high degree. Customer
Has arecipient (or will have one)

“This recipient is thecustomer.
L

Linkspeople, i jatefinal products),

The organisation determines roles of and relations between peo-
and the project.

Ludewig & Lichter 013)



Project Management

7
Quick Excursion: Risk and Riskvalue
risk a problem, which did not occur yet, but on occurrence threatens imporant
project goals or results. Whether it will occur, cannot be surely predicted
Ludewig & Lichter £013)
riskvalue= p K S
p: probabilty of problem occurrence, -
K : costin case of problem occurrence.
w
w
0 acceptable risks

Avionicsrequires: Average Probability per Flight Hour for Catastrophic FatiuConditions.
0f 10 © or ‘Extremely Improbable (AC 25.1309-1).
problems with p = 0 :5 are not risks, but environment conditions to be dealt with

Goals and Activities of Project Management

Main and general goal
Asuccessfulproject, i.e. the projecticlivers
defined results
in demanded quality
within scheduledtime
using the assignedesources
There may besecondary goals e.g.,
build or strengthen good on market,

e which is useful for later projects,
s (to save resources later),

of project manager):
Planning m Communication
Assessment and Control Leading and Motivation

Recognising and Fighting
Difficulties as Early as
Possible

of Employees

Creation and Preservation
of Beneficial Conditions

Activities of Project Management

Without plans, a project

cannot be managed
Note: mistakes in planning
can be hard to resolve.

Distribute information
between project participants
(project owner, customer,

developers, administration).

Plannin
‘Work results and project 9
andcompared o the plans; [~ and Control
ithas to be observed
whether tick tc and
agreements. Fighting Difficulties

as Early as Possible

RN —

d

Communication Leading means going
ahead, showing the way,

Leading and

zo_zmmo: pulling the group.

o
of achieve good results, yet
Creation and need orientation and
Proservation feedback (negativeand

i
of Beneficial (L)
Conditions

\

_ .
problems in projects are not

Provide necessary

Therefore, project
management needs to
constantly screen the
horizon for icebergs, and,
when spotting one, react
timely and effectively.

conditions for developers
(against: demanding
customers, imprecisely
stated goals, organisational
restructuring, economy
‘measures, tight office space,
other projects, etc.).

Inother
risk management
=

Activities of Project Management

Without plans, a project

cannot be managed
Note: mistakes in planning
can be hard o resolve.

Distribute information
between project participants
(project owner, customer,
developers, administration).

Communication

Leading means going

\ Plannin
Work resuls and project 0 Leading and ehen g ey
Motivation pulling the group.
and compared to the plans; Most developers wantto
A and Control of Employees et e o
nether fickto and Creation and need orientation and
agreements. Fighting Difficulties Preservation Cece Seosiand
as Early as Possible  of Beneficial (=)
/ Conditions
U fic /
problems in projects are not Provide necessary

exceptional but usual.
Therefore, project
management needs to
constantly screen the.
horizon for icebergs, and,
‘when spotting one, react
and effectively.

infrastructure and working
conditions for developers
(against: demanding
customers, imprecisely
stated goals, organisational
restructuring, economy
measures, tight office space,
other projects, etc.).

anagement

Rroject Management

| Software Engineering
as defensive discipline.




Content

(Software) Project
Project Management
Goals and Activities
Common Activities
Excursion: Risk
Software Project Planning
{ Costs and Deadlines
L. prase, miestone, deadine
{ Tasks and Activities
{ People and Roles
L responsiiites and ights
Software Development Process
process vs. process model
{ cycle, life cycle, software life cycle

Procedure and Process Models

134
Phases, Milestones
Aphaseis a continuous, i.e. not interrupted range of time in which certaiworks are
carried out and completed. At the end of each phase, there israilestone.
Aphase i by the milestone
Ludewig & Lichter ¢013)
Phases (in this sensejo not overlap!
Yet there may be different threads of development running in parallel,
structured by different milestones.
Splitting a project into phasesnakes controlling easieg
milestones may involve the customer (accept intermediate results) angigger payments.
Thegranularity of the phase structuring is critical:
very short phases may not be tolerated by a customer,
very long phases may mask significant delays longer than necsy.
If necessary
define internal (customer not involved) andexternal (customer involved) milestones.
164

Software Project Planning

140

Milestones, Deadlines

Aphaseis a continuous, i.e. not interrupted range of time in which certaiworks are
carried outand completed. At the end of each phase, there israilestone.

Aphase issuccessfully completedif the criteria defined by the milestone are satisfied.
Ludewig & Lichter ¢013)

Whether a milestone must

clear,
objective, and
unambiguous

criteria.

Thedefinition of a milestone often comprises:
‘adefinition of the resultswhich need to be achieved,
the requiredauality properties of these results,
diime for reaching and
the (o e millestone is reached.

Milestones can be part of thedevelopment contract;
not reaching a defined milestone as planned can lead to.cal claiis,

What to (Plan and) Manage?

Planning and managing software projects involves
costsand deadlines,
(' phase, milestone, deadline)
tasksand activities,
people androles.

What to (Plan and) Manage?

Planning and managing software projects involves
costsand deadlines,
(! phase, milestone, deadline)
tasksand activities,
people androles.



Common Activities in Order to Develop or Adapt Software

Software is developed to solve [ ———
Done if system is constructed

o aproblem or satisfy a need. e el Foroonet!
T Goalof analysis: understand e bR '
- e, Corect the problem, assess whether/ O o]
in how far
Resulling documents are usedto solve it declaresapproval (or not).
basis of most other —7 S
activite
Formal methods: check N\ Analysis Integration, Tes!
consistency, realisabilty. Requirements Approval wa“_”o;: System Mm_mww__mu
S — Deploymers, | 122 ,
Most software systems Design, Specifi- Operation, and Occurring errors are fixed.
consistof modules or cation of Modules Maintenance New requirements
et ealis re \ Coding and Dismisingand | (eSS
Module Test Replacement maintenance projecy.
(antonym: monolithic).
Design overall structure /
(calledsoftware o
architecture) specify Implement the needed B e e (D
by a successor
precise as possible to programming language(s). system
DIy Doneiftested as needed, Common reasons: existing
e, andleadyiofiianraiols system no longer maintainable,
] : verif not adaptable to new or changet
Formal methods: code rormelmethods yeriy s 3
contracts, ig
meets requirements.

The Concept of Roles Cont'd

: o
GivenasetR of oles, e.gR = [mar }(prg ) [ana] ,

andasetp of people, egP = i ki l: ki . eachviithskillsor capabilies.

An aspect of project management s to assign (a set of) people to each role:
o el of P

assign :R! 27

such that each persorp 2 assign(r) assigned to roler
has (at least) the skills and capabilities required by rate

Note: assign may change over time, there may be different assignments for different phases.

Sanity check ensure thatassign(r) 6 ; for each roler .

Example:

k EEF B

one person, onerole  multiple persons, one role  one person, multiple roles

assign = [mor) 7t fo:[ma) 7t b b b 11 R [@a) 7t A

What to (Plan and) Manage?

Planning and managing software projects involves

costsand deadlines,

(! phase, milestone, dea
tasksand activities,
people androles.

Useful and Common Roles

Customer  Developer

Yk kkkk
Fry vr
Cl

nts  Software people

The Concept of Roles

In a software project, at each pointin time,
there is a sefR of (active)roles, e.gR =  [mgr]

Arole hasrespor

For example,

[mgr } project manager

has ther
isresp:

has ther

programmer

toraise issue reports.
iblefor closing issue reports

to change the code

isres|

reporting tothe
nsible for respecting coding conventions

isresponsiblefor addressing issue reports.

test engineer

has ther g/ to raise issue reports

isrespor

2047

Content

Recalt roles Customer and Developer are as-
sumed bylegal persons which often represent many
people.

The same legal person may act as Customer and
Developer in the same project.

Useful and common roles
in software projects:
customer, user
project manager
(sytems) analyst
software architect, designer

(lead) developer
programmer, tester, ...

maintenance engineer
systems administrator

invisible clients: legislator,
normistandard supervisory committee:

:

iblefor quality control

(Software) Project

Project Management
Goals and Activities
Common Activities
Excursion: Risk

Software Project Planning
Costs and Deadlines

L phase, milestone, deadline

Tasks and Activities
People and Roles
L responsibilities and rights.
Software Development Process
process vs. process model
cycle, lfe cycle, software life cycle

Procedure and Process Models

2w
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Process

Describing Software Development Processes

Process Over time, the following notions proved useful to describe
) and model (  in a minute) software development processes:
7: Asequence of steps performed for a given purpose;
for example, the software development process.
(2) See also: task; job. role has and rights, needs skills and role m
i In particular: responsibility forrtefacts, participates inactivities.
| (3) To perform operations on data. € 610.12690) S A
Software Development Process paricipatesin
artefact all documents, evaluation protocols, software modules, etc.,
Software Development Process all products emerging during a development process. artefact
The process by which user needs are translated into a software product. Is processed byactivities, may havestate.
The process needs requirement dependson| | cregtesimodifies
transforming the software requirements intodesigr,
implementing the design incode, testing the code, and activity any processing of artefacts, manually or automatic.
sometimes, installing and checking outthe software for operatio Depend: activity
decision point_special case of activity: a decision is made based oartefacts (in a certain state),
The process of a software development project may be creates adecision artefacts

impl Delimits phasesorresponds tomilestone.

informally agreed on, or .

explicitly prescribed (by gprocedure or process mode). ﬂ . -

decision point
Note: each software development projechasa process!
25a 2647 277

How the Plan for Creating May Have Looked Like=3"

anetact

How the Plan for Creating May Have Been Created. ..

actviy

decison pone
responsile
partciptes
dopends on
createsmodies

Asoftware module M has a responsibl{ prg |
any number of [pig Jmay 1/ with workon M .

Asoftware module M is createdimodified by
activity coding

Activity coding depends on aspec
and may consider ) e
‘The responsibld prg ] (and the helper[prg Js)
participate in acfivitycoding

Activity codingis done, ifMexists and there is
anegativerest report for M (all tests passed).

createsimodies

Atestreport foramodule M has a responsi

S consists of modulesA andB .

Atest report is created/imodified by activity testing.

S consists of modulesA andB foh andB. i
Assume andB I
. Some[[prg ] codesB (according to spec.), then som| estsB (with test cases), and creates test report.
Person  codedB (according to spec.), then persoil testedB (with test cases), no errors found.
N Some[[prg ] codesA., with the help of some[[prg . Then som: tests A, and creates test report. Activity testing is done, ifM exists and there is
Person & codedA, with the help of person k. Then personl tested A, some errors found. anegativetest report for M (all tests passed).
personih fxed A, person b tested again, no erors found. Iferrors inA found, some singl ests again, and creates test report.

A andB ready caused a positve decision, then persol. integrated/ andB and obtaineds. A andB ready causes a posive decision, then son[ int ] ntegratesA andB and obtainss.



How the Plan for Creatings May Have Been Created. . .

Aready decisionfor amodulesM 1;:::;M , has a responsible

E/ L Aready decisionis createdimodified by decision pointready
[} m Decision point ready? depends on negative < for
M

DM
ponsibl{ mar ] participat

Asoftware S has a responsibi{ int ]
is created by integrating module&f 1 ;

Activity integration depends onso
M1i::5M  instate finished.

x
Activity integration is done, IS ex

Content

(Software) Project
Project Management

i Goals and Activities
{ Common Activities

i Excursion: Risk

Software Project Planning
« Costs and Deadlines

L phase, milestone, deadline
{ Tasks and Activities
{ People and Roles

L resporsibiits and ights

Software Development Process

process vs. process model
cycle, lfe cycle, software

e cycle

Procedure and Process Models

From Building Blocks to Process (And Back)

Process vs. Procedure Models

320

Building Blocks Can Be Arbitrarily Complicated

Example: Distinguishcoding and fixing software.

Ifthere is a negative test result foM ,

fixing depends on thetest cases in addition to

the < of M,
areport (analysis of the error, documentation of
the fix) is created

proganmer e pgamner

Using suchbuilding blocks, the project management

canpres

be particular procedures,
analyse, whichroles need to be filled in a project,
avoid to forget things.

Process Description and Reference Model

process description documented expression of a set of activities performed to
achieve a given purpose.

NOTE: A process description providesn operational definition of the major components of a

process
aomplete, precise, design,

behavior, or other characteristics of a process.

Italso

Process descriptions can be found at thecti

r organizational level
IEEE 24765 {010)

process reference model a model comprising definitions of processes in a lfe cycle
described in terms of process purpose and outcomes, together with an architeces
describing the relationships between the processes. IEEE 24765 2010)

3347
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Cycle and Life Cycle

cycle (1) A period of time during which a set of events is completed. [..]
IEEE 610.121990)

system life cycle The period of time that begins when a system isconceivedand
.ends when itisno longer available for use. IEEE 610.121(390)

software life cycle The period of time that begins when a software product iscon-
ceivedand ends when the software is no longeavailable for use [...]

IEEE 610.12(990)

software development cycle The period of time that begins with the decision to
develop a software product and ends when the software iselivered. [..]
IEEE 610.121990)

Anticipated Bene ts of Process Models

economy of thought
dont re-invent principles.

quantification, reproducibility
one canassess the qualityof

products are createdi CMMI).
Identify weaknesses, lear from (bad) experience, improve the process.
fewer errors

e.g., testing a module cannot be forgotten because the
ready decision point depends on module with test passed flagged.
clear responsibilities

fewer | thought youd fix the module!

Process model-ingis easilyoverdone  the best process model
isworthles:

Before introducing a process mode!
understand what you have, understand what you need.
process-model as much as needed, not more ( tailoring).
process

better or worse { - metrics)

: customer may require a certain process model.

Software Life and Development Cycle

software life cycle The period of time that begins when a software product iscon-
ceivedand ends when the software is no longeavailable for use

“The software lfe cycle typically includes
atestpl

animpleme

Note: These phases may overlap or be performed iteratively. IEEE 610.12990)

software development cycle The period of time that begins with the decision to
develop a software product and ends when the software igelivered.
This cycle typically includes

arequ atestphase, and
adesign phass sometimes aninstallaion and checkout phase
animpleme
Notes:
(1) the phases listed above may overlap or be performed iteaiy,
used.
@
longer o 3
IEEE 610.121(290)
38ur
Procedure Models
Es?

Process vs. Procedure Model

(Ludewig and Lichte; 2013) propose to distingui p model.

A Process model('Prozessmodell’) comprises

(i) Procedure model ("Vorgehensmodell)

e.g., waterfall model (70s/80s).

(ii) Organisational structure comprising requirements on
project management and responsibi
quality assurance,
documentation, document structure,
revision control.

e.g., V-Mod

RUP, XP (90s/00s).

In the literature, process modeland procedure model are often used as synonyms;
there is not universally agreed distinction.

397

Procedure Model (?!): Code and Fix

Code and Fix denotes an approach, where coding and correction alternating with
ad-hoc tests are the only conducted activities of software development.

Ludewig & Lichter ¢013)

Advantages

Corresponds to our desire to get ahead to solve the stated mblem quickly.

Disadvantages
1 the project, there are no rationallexplicit decisions.
& work over multple persons or groups.

It requirements are not stated, there isio 1

o <5(= meeting requirements).

e.g., derived from

Resutting programs ofterfard to mainain
tenance high: most errors are only detected i operation.
Important concepts and decis entedbut only in the heads of the developers, thus hard to transfer.

ns are not doc

42



The (In)famous Waterfall ModeRpsove1967)

Waterfall or Document-Model Software develop-

System
anaiers tal) results (documents).
‘These activities can be conductedorcurrenily o
i

Software Apart from that, the sequence of activities is fixed as
speciication (basicallyjanalyse, specify, design code, test, ins!

maintain. Ludewig & Lichter
architecture.
design

Tefined design
and coding

itegration

and testing //

installaton and
acceptance

operation and

maintenance

The Waterfall Model: Discussion

(Injfamous?!

The waterfall model has been subject of heated discussions:

iginal model without feedbacknot re:
Gives room for many interpretationsyery abstract;

hardly usable as a template for planning real projects.
Cycles (and the lack of milestones) makes it

hard for project management toassess a project's process

Maybe best appreciated in the context of ts time:

1€ 60's), there is more in software develop
is) dependencies.

Dear people
and there are (obvi

‘That may have been news to some software people back then. .. (ckoftware crisis).
Everybody knows it (at least the name... ).

Tell Them What You've Told Them. ..

_Project; has (among others)
project owner, project leader
goals (ExcursionRisk)
process each project has one

processescan bemodelled
descriptive (we did it like that ), or
prescriptive ( please to it like that )

A process modelrelates
roles, artifacts, acti

ies, decision points

relat

A process model can allow us to!( exercise$
devise aschedule ner)
estimate and controlphasesand deadlines.

0 dot

Distinguishprocedure model and process model
Example: Thewaterfall procedure model.

457

The (In)famous Waterfall Model (Rosove, 1967)

Waterfall or Document-Model- Software develop-

Ing results (documents)
= These activities can be conducted concurrently or
ativel
Apart from that, the sequence of activites is fixed as
. . design. code. test, install.

Ludewig & Lichter (2013)
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