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Vocabulary: Project

project - A temporary activity that is characterized by having
* astart date,

o specific objectives and constraints,

o established responsibilities,

o abudgetand schedule, and

« acompletion date.

If the objective of the project is to develop a software system,
thenitis sometimes called a software development project
or software engineering project. R.H. Thayer (1997)

We could refine our earlier definition as follows: a project is successful if and only if
o started atstart date,

« achieved objectives,

« respected constraints,

adheres to budget and schedule,

« stops at completion date.

Whether, e.g. objectives have been achieved can still be subjective (— customer/user happy).
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Vocabulary: Software Project

(software) project - character

« Duration is limited.
« Has an originator (person or institution which initiated the project).

ig
« The project leader reports to the project owner.

= Has a purpose, ie. pursue a bunch of goals. R

. usually to create or modify :
this software is thus the result of the project, the product. Developer
Other important goals are extension of know-how, e
preparation of building blocks for later projects, or utisation of employees.

the goals are reached to a

h degree.

« Later users (conceptionally) belong to the customer.

Links people, results (intermediate/final products), and resources.

The organisation determines roles of and relations between peo-
ples/results/resources, and the external interfaces of the project.

Ludewig & Lichter (2013)



Project Management

Quick Excursion: Risk and Riskvalue

tisk - a problem, which did not occur yet, but on occurrence threatens important
project goals or results. Whether it will occur, cannot be surely predicted.

Ludewig & Lichter (2013)
riskvalue = p - K extreme
risks.
p: probability of problem occurrence,
K: costin case of problem occurrence.
inacceptable
risks

« Avionics requires: “Average Probability per Flight Hour for Catastrophic Failure Conditions
of 10~ or Extremely Improbable” (AC 251309

» “problems with p = 0.5 are not risks, but environment conditions to be dealt
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Goals and Activities of Project Management

= Main and general goal:
A successful project, i.e. the project delivers
« defined results
« in demanded quality
« within scheduled time
« using the assigned resources.
There may be secondary goals, eg..
« build or strengthen good reputation on market,

« acquire knowledge which is useful for later projects,
« devel

« beattractive to employees.

kel

o Main project activities (and

« Planning
o Assessment and Control

« Recognising and Fighting
Difficulties as Early as
Possible

Activities of Project Management

Developer  Customer
software delivery
of project manager):

{+ Communication

« Leading and Motivation
of Employees

« Creation and Preservation
of Beneficial Conditions

841

Without plans, a project
cannot be managed.

Note: mistakes in planning
can be hard to resolve.

Distribute information

developers, administration).

Work results and project © Planning

progress have tobe assessed |« Assessment
and compared to the plans; and Control

it has to be observed

whether participants stickto | o Recognising and
agreements. Fighting Difficulties
———  asEarlyasPossile

« Communication Leading means: going

ahead, showing the way.

Leading and s
Motivation = PUlINE the group.
Most developers want to
of Employees achieve good resuls, yet
Creation and need orientation and

feedback negative and
positive).

problems in projects are not
‘exceptional but usual
Therefore, project
management needs to
constantly “screen the

horizon foricebergs” and,
‘when spotting one, react
timely and effectively.

In other words: systematic

k management.
———

Provide necessary
infrastructure and working
conditions for developers
(against: demanding

other projects, etc).
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Activities of Project Management

Without plans, a project
cannot be managed

Note: mistakes in planning
can be hard to resolve.

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

Work results and project © Planning
progress have tobe assessed |« Assessment
and compared to the plans; d Control
ithas to be observed and tontro
whether partcipants stck to

agreements.

« Communication Leading means: going,

ahead, showing the way,

. wa.n_.zw and “puling’ the group.
Most developers want to
of Employees achieve good results, yet
need oientation and

feedback (negative and
ive).

exceptional but usual

Therefore, project
management needs to

when spotting one, react
timely and effectively.

In other words: systematic

\anagement.

Rroject Management

Software Engineering
as defensive discipline.

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

A phase is a continuous, ie. not interrupted range of time in which certain works are
carried out and completed. At the end of each phase, there is a milestone.
Aphasei defined by the milest

Ludewig & Lichter (2013)

« Phases (in this sense) do not overlap!

Yet there may be different “threads of development” running in parallel,
structured by different milestones.

« Splitting a project into phases makes controlling easier;
milestones may involve the customer (accept intermediate results) and trigger payments.

« The granularity of the phase structuring is critical:
« very short phases may not be tolerated by a customer,
« very long phases may longer th

If necessary:
define internal (customer not involved) and external (customer involved) milestones.
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Software Project Planning

Milestones, Deadlines

A phase s a continuous, ie. not interrupted range of time in which certain works are
carried out and completed. At the end of each phase, there is a milestone.

Aphaseis successfully completed if the criteria defined by the milestone are satisfied.
Ludewig & Lichter (2013)

Whether a milestone is reached (or successfully completed) must be assessable by
* clear,

« objective, and

« unambiguous

criteria,

The definition of a mil f pri
 adefinition of the results which need to be achieved,

« the required quality properties of these results,

« the desired time for reaching the milestone (the deadline), and

. i is reached.

Milestones can be part of the development contract;
not reaching a defined milestone as planned can lead to legal cla
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What to (Plan and) Manage ?

Planning and managing software projects involves
 costs and deadlines,

(—+ phase, milestone, deadline)
« tasks and act

ies,
« people and roles

What to (Plan and) Manage?

Planning and managing software projects involves
o costs and deadlines,

(— phase, milestone, deadline)
o tasks and ac

S,
« people and roles.



Common Activities in Order to Develop or Adapt Software

Software is developed to solve.

— 2 problem or safisfy a need. oue fayziem s constucted
Sortout document, Goal of analysis: understand e I
S EIEEES the problem, assess whether/
the results of analysis. e e e Customer checks system and
Resulting documents are used to solve it el (S
basis of most other — -
activities! I .
Formal methods: check  [S\_* Analysis © Integration, Test,
e lisability. i Approval Done f system is installed
up to customer needs
Most software systems + Design, Spe Operation, and Occurting errors are fixed.
consist of modules or cation of Modules Maintenance New requirements
S (changes, extensions}:
\ Codingand © Dismissingand new project (so-called
Module Test Replacement maintenance project)

(called software / Most
P later) become obsolete, and are
3 the chosen often replaced by a successor
- ole to system.
enable concurre
development and Eone Common

and ready for integration.
Formal methods: verify

system nolonger maintainable.

less integrati
IS not adaptable to new or changed

Fe | methods: code
contracts, verify design
meets requirements.

The Concept of Roles Cont’d

Givenaset R of roles, e. R = {[mer } [prg }[est]. [ana .

and aset P of people, eg, P = t il —,—Wmﬂ; with skils or capabilities.

An aspect of project management is to assign (a set of) people to each role:

wawb of P
assign : R — P +
such that each person p € assign (r) assigned to role -
has (at least) the skills and capabilities required by role

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

Sanity check: ensure that assign(r) # 0 for each role r

o Example:

F___EkkF E

one person, one role onerole  one person,

- b A b

assign = ﬁ

bz

What to (Plan and) Manage?

Planning and managing software projects involves
o costs and deadlines,
(~ phase, milestone, deadline)
o tasks and activities,
« people and roles.

Useful and Common Roles

Recall: roles “Customer” and “Developer” are as-

Py sumed by legal persons, which often represent many
people.
The same legal person may act as “Customer” and
“Developer” in the same project

Customer  Developer

uw m\ “w w ' insotuar s

Clients  Software people © customer, user

« project manager
* (sytems) analyst
« software architect, designer

« (lead) developer
programmer, tester, ...

« maintenance engineer
« systems administrator

le clients: legislator,
norm/standard supervisory committee

The Concept of Roles

In a software project, at each point in time,
there is a set R of (active) roles, e.g. R =

)3

Arole has responsibilities and rights, and necessary skills and capabilities.

For example,

+ [mer} project manager

o hasthe

toraise issue reports.

« is responsible for closing issue reports
+ [prg} programmer
to change the code
. problems to th

« isresponsible for respecting coding conventions
o isresponsible for addressing issue reports.

test engineer

« has the right to aise issue reports
« isresponsible for quality control
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Process Describing Software Development Processes

Process - Over time, the following notions proved useful to describe
A o formed for agi and model (— in a minute) software development processes:
sequence of steps performed for a given purpose;
~ for example, the software development process.

(2) Seealsor task job. « role - has respos

s and rights, needs skills and capal
(3) To perform operations on data. In particular: responsibility for artefacts, participates in a

4 IEEE 610.12 (1990) i
Software Development Process s responsible for 5

particiates in
« 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 by activities, may have state.

The process involves translating user needs into software requirements, depends on cregtes/modifies

transforming the software requirements into design,
implementing the design in cod, testing the code, and .
sometimes, installing and checking out the software for operational use.

|EEE 610.12(1990)

activity - any processing of artefacts, manually or automatic.
Depends on artefacts, creates/modifies artefacts activity

= decision point - special case of activity: a decision is made based on artefacts (in a certain state),

» The process of a software development project may be creates a decision artefacts.

o implicit, Delimits phases, corresponds to milestone.
« informally agreed on, or

« explicitly prescribed (by a procedure or process model) ﬂ [/ -

decion point
» Note: each software development project has a process!
: 257 2677

How the Plan for Creating S May Have Looked Like. =2 How the Plan for Creating S May Have Been Created. . .

ducion ot
e
e « Asoftware module M has a responsible [p7g |
st any number of [prg ] may help with work on A1
= Asoftware module M is created/modified by
activity coding
Activity coding depends on a specification of M,
and may consider a positive test report for M.
The responsible [ prg ] (and the helpe
participate i activity coding.

« Activity codingis done, if 11 exists and there is
anegative test report for M (all tests passed),

crestes/modifes

« Atestreport foramodule A has aresponsibl

« Atestreportis created/modified by activity tes
« Activity testing depends on software module M

5 consists of modules A and B.

« S consists of modules A and J3; specifications and test cases for A and B are available.

e Aand B and tests in state “finished") for M.
« Assume: test cases for A an

N « Some [prg Jcodes B (according to spec.). then some [ tst Jtests I3 (with test cases). and creates test report. « The responsible st ] partcipates in activity testing.
« Person | coded B (according to spec), then person | tested B (with test cases), no errors found.

N « Some[ prg ] codes A, with the help of some [prg |- Then som: tests A, and creates test report. « Activity testing is done, if M exists and there is

« Person | coded A, with the help of person k. Then person | tested A, some errors found. anegative test report for M (all tests passed).
« Person | fixed A, person | tested again. no errors found. « Iferrorsin A found, some single [rg ] fixes A. some [tst ] tests again, and creates test report.
« Aand I ready caused a positive decision, then person | integrated 4 and I3 and obtained . + If A and I ready causes a positive decison, then some int ] ntegrates A and 5 and obtains 5.



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

« Aready decision foramodules My . .., M, hasaresponsible

o Aready y

« Decision point ready? depends on negative test reports for
M., My,

.

. D is done. ifapx

« Asoftware § has a responsible [ int |
is created by integrating modules M .. ... M,
oA

o Activity integrati
1oeen M

+ The esponsie i Jparticpats i actvy tegate
« Activity integration is done, if S exists.
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From Building Blocks to Process (And Back)

Process vs. Procedure

Models

Building Blocks Can Be Arbitrarily Complicated

« Example: Distinguish coding and fixing software.

Ifthere is a negative test result for A

the [programmer ] who was responsible for the.

initial version assist
fixing depends on the test cases, in addition to
the specifiation of M.

a report (analysis of the error, documentation of
the fix) is created.

« can prescribe particular procedures,
« analyse, which roles need to be filled in a project,

Process Description and Reference Model

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

NOTE: A process description provides an operational def
process,

n of the major components of a

i lete i ifi 3 i design,
behavior, or other characteristics of 2 process.

Italso may P 3

Process descriptions can be found at the activity, project, or organizational level
IEEE 24765 (2010)

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

a[ leadprogrammer is responsible for fixing A1,



Cycle and Life Cycle

cycle - (1) A period of time during which a set of events is completed. [..]
IEEE 610.12(1990)

system life cycle - The period of time that begins when a system is conceived and
ends when itis no longer available for use. EEE 610.12 1990)

software life cycle ~ The period of time that begins when a software product is con-
ceived and ends when the software is no longer available for use. [..]

IEEE 610.12(1990)

Software development cycle - The period of time that begins with the decision to
develop a software product and ends when the software is delivered. [..]

IEEE 610.12(1990)

Anticipated Benefits of Process Models

‘economy of thought”

~ don't re-invent principles.

quantification, reproducibility

~ one can assess the quality of how products are created (~ CMMI)
Identify weaknesses, learn from (bad) experience, improve the process,
fewer errors

~ eg. testing amodule cannot be forgotten because the

“ready” decision point depends on module with “test passed” flagged.

clear responsil
— fewer “I thought youd fix the module!

= Process model-ing s easily overdone - the best process model

s worthless if your software people dont live”it.

« Before introducing a process model

. you have, uneed
= process-model as much as needed, not more (— tailoring).

better or worse (> metics)

= Note: customer may require a certain process model.

37
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Software Life and Development Cycle

software life cycle - The period of time that begins when a software product is con-
ceived and ends when the software s no longer available for use.
The software lfe cycle typically includes

o aconcept phase, o atestphase,

o arequirements phase, « aninstallation and checkout phase,

« adesign phase, « on operation and maintenance phase, and,

« animplementation phase, » sometimes,a retirement phase.

Note: p y overlap or be IEEE 610.12(1990)

software development cycle ~ The period of time that begins with the deci
develop a software product and ends when the software is delivered.
This cycle typically includes

« arequirements phase, « atest phase, and
« adesign phase, « sometimes an installation and checkout phase.
o animplementation phase,
Notes:
(1) the phases listed por b
@ P .
the software is no longer beir developer, or i lie cycl

IEEE 610.12(1990)

Procedure Models

s

Process vs. Procedure Model

(Ludewig and Lichter, 2013) propose to distinguish: process model and procedure model.

« AProcess model (Prozessmodell) comprises
(i) Procedure model ('Vorgehensmodell)
eg. “waterfall model” (70s/80s)
[o] structure — s i ts on

+ project management and responsibilites,
« quality assurance,
« documentation, document structure,

« revision control.

eg. V-Modell, RUP, XP (90s/00s).

« In the literature, process model and procedure model are often used as synonyms:
there is not universally agreed distinction.

Procedure Model (?!): Code and Fix

Code and

x - denotes an approach, where coding and correction alterating

ith

ad-hoc tests are the only consciously conducted activities of software development.
Ludewig & Lichter (2013)

Advantages:

= Corresponds to our desire to “get ahead” to solve the stated problem quickly.
« The cond i jing and ad-hoc testing)

Disadvantages

« Itis hard to plan the project, there are no rational/explict decisions.

« Itis hard to distribute work over multiple persons or groups.

« If requirements are not stated, there is no notion of correctness (= meeting requirements).
« Testsare lacking expected outcome (otherwise, e.g. derived from requirements).

« Resulting programs often hard to maintain.

for high: most errors y

. d decisions but only in the heads of thus hard to transfer.
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The (In)famous Waterfall Model (Rosove, 1967)

Waterfall or Document-Model- Software develop-

e
s results (documents).
se activities can be conducted concurrently or iter
atively,
‘software Apart from that, the sequence of activities is fixed as

speciication (basical
rchitecture
design
efined design
and coding
integration
and esting //
“nstallaion and
acceptance.

operationand
‘maintenance

) analyse, specify, design. code, test, install.
. Ludewig & Lichter (2013)

The Waterfall Model: Discussion

(Injfamous?!

* The rfall model has by ibject of heated di

« Original model without feedback not realistc.
« Gives room for many interpretations; very abst

hardly usable as a “template” for planning rea
= Cycles (and the lack of milestones) makes it

toassessa.

« Maybe best appreciated in the context of ts time:

“Dear people (of the 60's), there is more in software development than coding:
and there are (obvious) dependencies.”

That may have been news to some software people back then... (cf. “software crisis’).

« Everybody knows it (atleast the name...).

4347
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The (In)famous Waterfall Model (Rosove, 1967)

Waterfall or Document-Model- Software develop-

= -
x . tial results (documents).
s These activities can be conducted cor

atively.
Apart from that. the sequence of activities is fixed as
spec i1 (basically) analyse. specify. design. code. test, install.

maintain. Ludewig & Lichter (2013)
ERe

Tell Them What You've Told Them. ..

« Project; has (among others)
« project owner, project leader
o goals (Excursion: Risk)
o process - each project has one

©_processes can be modelled
o descriptive ("we did it like that"), or
« prescriptive (‘please to it like that”)

« Aprocess model relates

o roles, artifacts, activities, decision points

« relations: ili c

« Aprocess model can allow us to (— exercises)
» devise a schedule (who does what when)
« estimate and control phases and deadlines.

« Distinguish procedure model and process model

« Example: The Waterfall procedure model.

4547

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

Waterfall or Document-Model- Software develop-

[ "
Ing tial) results (documents)
=, These activities can be conducted conc oriter-

atively.

Apart from that, the sequence of activites is fixed as
spec A1 (basically) analyse. specify. design. code. test, install.

/:Hjl ‘maintain. Ludewig & Lichter (2013)
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