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Vocabulary: Project

We could refine our eal

project - A temporary activity that is characterized by having

astart date,

specific objectives and constraints,

established respons

abudget and schedule, and

acompletion date.

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

r def

ion as follows: a project is successful if and only if
started at start date,

achieved objectives, respected constraints,

adheres to budges and schedule,

stops at completion date.

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

Content

« (Software) Project

+ Project Management

(s Goals and Act

<o Common Acti
(o Excursion: Risk

o Software Project Planning
« Costs and Deadlines
L phase, mitestone, deadine

» Tasks and Activities

W. cycle life cycle
o software life cycle

« People and Roles
Le responsibilities and rights

« Software Development Process

« Procedure and Process Models

Vocabulary: Software Project

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

. i is the origir or
« The project leader reports to the project owner
« Hasa purpose, i.e. pursue a bunch of goals.

« The most important goal is usually to create or modify software: this software is
thus the result of the project, the product
Other i know-he
for later projects,or utilisation of employees.

The project s called successful if the goals are reached to a high degree.
« Has a recipient (or will have one).

« Thisrecipient s the customer.

o Later users (conceptionally) belong to the customer.

« The project links people,
results (intermediate/final products), and resources.
The organi n determines their roles and relations, and the external
interfaces of the project. Ludewig & Lichter (2013)
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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 e e
p: probability of problem occurrence, - ik
K: cost in case of problem occurrence.
inacceptable
risks.

« Avionics requires: “Average Probability per Flight Hour for Catastrophic Failure Conditions
of 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: a successful project,
i.e. the project delivers ”@ .
» defined results @n’
o ) [
in demanded quality e
» within scheduled time
« using the assigned resources.

There may be secondary goals, e.g.,

e
« build or strengthen good reputation on market. 2 4
« acquire knowledge which s useful for later projects, estumchon
« develop later),
« beattractive to employees.
« Main project activities (and ibilities of project manager):
« Planning « Communication
« Assessment and Control « Leading and Motivation

of Employees

« Creation and Preservation
of Beneficial Con

Rroject Management

| Software Engineering
ipline.

Activities of Project Management

Without plans, a project
cannot be managed.

Note: mistakes in planning
can be hard to resolve.

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

In other words: systematic

sk management.

Communication T
(oo . Planning
Work results and project jing and
v-ﬁnmqumm 7&(-1“5 va_ﬁm_nmi * Assessment Motivation Most develoy o
and compared to the plans; st developers want to
Pl coppacedlo e and Control of Employees s e 1
heth . isit d Creatic d d
agreements. Preservation feedback (negative and
asEarly asPossible  of Beneficial e
| Conditions
i e \
problems in projects are not Provide necessary
conditions for developers

measures, ight office space,
other projects,etc).
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Phases, Milestones Milestones, Deadlines

What to (Plan and) Manage?

A phase is a continuous, ie. not interrupted range of time in which certain works are

Planning and managing software projects involves A phase is a continuous, Le. not interrupted range of time in which certain works are
« costs and deadlines, carried out and completed. At the end of each phase, there s a milestone. carried out and completed. At the end of each phase, there is a milestone.
it Aphasei completed if the criteria defined by the mil isfied. Aphase s successfully completed if the criteria defined by the milestone are satisfied.
o tasks and activities, Ludewig & Lichter (2013) Ludewig & Lichter (2013)
« people and roles.
» 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 structuringis critical:
« very short phases may not be tolerated by .customer.
« very han necessary.
If necessary:
define internal (customer not involved) and external (customer involved) milestones.
137103 T 14/103 15/103
Milestones, Deadlines What to (Plan and) Manage? Cycle and Life Cycle
A phase is a continuous, i.e. not interrupted range of time in which certain works are Planning and managing software projects involves cycle - (1) A period of time during which a set of events is completed. See also:
carried out and completed. At the end of each phase, there is a milestone. « costs and deadlines, \EEE 61012 (1990)
Aphaseis successfully completed f the criteria defined by the milestone are satisfied + tasks and activities
Ludewig & Lichter (2013) 3
« people and roles.
system life cycle - The period of time that begins when a system is conceived and
« Whether a milestone is reached (or successfully completed) must be assessable by ends when itis no longer available for use. IEEE 610.12(1990)
« clear,
« objective, and
« unambiguous
criteria 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. [ . JEEE 610.12(1990)
+ The definition of a mil " prises:
. need . *
« the required quality properties of these results,
« the desired time forreaching the milestone (the deadline). and software development cycle - The period of time that begins with the decision to
. ’ develop a sSftwaré product and ends when the software is delivered. [..]
—~ IEEE 610.12 (1990)

el
« Milestones can be part of the development contract;
not reaching a defined milestone as planned can lead to legal clai

167103




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 is no longer available for use

The software lfe cycle typically includes

o aconcept phase, o atestphase,

« arequirements phase, « aninstallation and checkout phase

adesign phase, « on operation and maintenance phase, and,
animplementation phase, sometimes,a retirement phase.
Note: ph p o by i IEEE 6101

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

arequirements phase, « atest phase, and

adesign phase, o sometimes an installation and checkout phase.

animplementation phase,
Notes:

(1) the phases listed P

seftwared
@ peri 3
the software is no longer bei developer, o i [

IEEE 610.12(1990)

The Concept of Roles

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

Arole has responsibilities and rights, and necessary sk

For example,

« [mer} project manager
« has the right to raise issue reports
is responsible for closing issue reports

rogrammer

« has the right to change the code
o ble for reporting the

o isresponsible for respecting coding conventions
« is responsible for addressing issue reports

test engineer

it toraise issue reports
« is responsible for quality control

Common Activities in Order to Develop or Adapt Software

Software is developed to solve e e——
¥ Done if system s constructed

aproblem or sat from completed components,
et LT, Goal of analysis: understand e
assess, extend, correct play
3 the problem, assess whether/

the results of analysis. R e Customer checks system and
Resulting documents are used to solve it. declares approval (or not)
basis of most other . :
activies! i .
Formal methods: check © Analysis © Integration, Test,

ste lisability. i Approval Doneif system is installed
eme o up to customer needs.

[ remctirmngzms + Design, Spec Operation, and Occurring errors are fixed
consist of modules or cation of Modules Mai New requirements
components which . b (changes, extensi
interact o realise the Coding and new project (so-called
overall functionality Module Test Replacement fEar
(antonym: monolithic)

Design overall structure /

. and are

often rep
system.

enable concurrent
developmentand
seamless integration.
Formal methods: code
contracts,verify design
meets requirements.

Done if tested as needed,
and ready for integration.

Formal i
code implements design.

Common reasons: existing
system no longer maintainable,
g

requirements.

19703

The Concept of Roles Cont’d

Givenaset R of roles, eg. R =

(ore) () o]}

andaset P of people, eg. P = i i m—& each with skills or capabilities.

An aspect of project management is to assign (a set of) people to each role:
assign : R — 2Pe— prerstel of P

such that each person p € assign(r) assigned to role
has (at least) the skills and capabilities required by role r.

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.

« Example

N

one person, one role onerole  one person,

assign = {(mar) - (b (z2) -~ b A B[] (b G- b

227103

What to (Plan and) Manage?

Planning and managing software projects involves

« costs and deadlines,
o tasks and activities,
« people and roles

205103

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

Fr o wriy e

o customer, user
Clients  Software people ‘
« project manager

« (sytems) analyst
software architect, designer

lead) developer
programmer, tester,

« maintenance engineer

m invisible clients: legislator,
norm/standard supervisory committee

237103



Content

« (Software) Project

Project Management
71. Excursion: Risk

Software Project Planning

|~ Costs and Deadlines
{~ Tasks and Activities

~ People and Roles
» Software Development Process

W. Vocabulary: role, artefact, activity
» Describing & prescribing processes

Procedure and Process Models
e Procedure Model Examples

© The (inffamous Waterfall model
 The famous Spiral model
o Procedure classification
Lo Process Model Examples
W V-Modell. RUP
Agile (XP, Scrum)

Describing Software Development Processes

Over time, the following notions proved useful to describe
and model (— in a minute) software development processes:

o role - has d rights, needs skills and capabilities. role m
In particular: responsi

ity for artefacts, participates in a

s responsible for E

« artefact - all documents, evaluation protocols, software modules, etc.,

l product: ing d devel it artefact
all products emerging during a development process.

s processed by acti

s, may have state.

participates in

depends on cregtes/modifies

= 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),

Delimits phases, corresponds to milestone.

decision point

2770

Software Development Process

257103
, o R [oel8 e
How Software S May Have Been Created. .. D e
[
O dectonpaint
i —o
e
— epenson
—  aenesmodites
» S consists of modules A and B.
« Assume: specifications and test cases for A and 3 were avalable.
« Person } coded B (according to spec), then person | tested B (with test cases). no errors found.
« Person | coded A, with the help of person &. Then person 1 tested A, some errors found.
« Person | fixed A, person | tested again, no errors found.
+ Aand B ready caused a positive decision, then person } integrated A and 5 and obtained 5.
28103

Process

Process -

(1) A sequence of steps performed for a given purpose;
for example, the software development process.
(2) Seealso: task job.

(3) To perform operations on data. EEE 61042 1990)

Software Development Process —

The process by which user needs are translated into a software product
The process involves translating user needs into software requirements,
transforming the software requirements into design,

implementing the design in code, testing the code, and

sometimes, installing and checking out the software for operational use.

IEEE 610.12 (1990)

The process of a software development project may be
o implicit,

« informally agreed on, or

« explicitly prescribed (by a procedure or pracess model).

.

Note: each software development project has a process!

267103

S consists of modules A and B3 specifications and test cases for A and 1 are available.

codes I3 (according to spec) then some [ tst tests I3 (with test cases), and creates test report.

1f A and B ready causes a positive decision, then some int Jintegrates A and 5 and obtains 5.

297103



How the Plan for Creating S May Have Been Created. . . How the Plan for Creating S May Have Been Created. . . From Building Blocks to Process (And Back)

. . M. M,
[ty + Asoftware module M is created/modified by . ¥
. activity coding. . int ready? depends on negative test reports for
E « Activity coding depends on a specification of M, B
and may consider a positive test report for o The responsible [ mer ] participates in decision point ready?.

. dy? is done, ifa

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

« Asoftware 5 hasa responsible
is created by integrating modul

« Atestreport foramodule M has a responsibl .

« Asoftware s created/modified by activity integration.
* Atestreportis created/madiied by actiity testing « Activity integration depends on software modules
« Activity testing depends on software module M Mi,.. .. M, instate “finished"

and tests (in state “finished") for M.

participates in activity testing.

« The responsible  int | participates n activity integrate.

o Activity integration is done. if S exists,

30703 i 3103 i

Building Blocks Can Be Arbitrarily Complicated Content

« Example: Distinguish coding and fixing software. « (Software) Project

o Project Management

« Excursion: Risk
If there is a negative test result for A1, Software Project Planning

a[leadprogrammer s responsibl for fxing 1. e Costsand Deadlines Process vs. Procedure Models
« the [programmer | who was responsible for the  Tasks and Activities

alversion assist: Lis People and Roles

fixing depends on the test cases, in addition to
the specifiation of M,

« areport(analysi of the error, documentation of

Software Development Process

—~

.
W « Vocabulary: role, artefact, activity

= Describing & prescribing processes
pogaer exdpogarmer >

Procedure and Process Models

s Procedure Model Examples
{® The (inffamous Waterfall model
© The famous Spiral model
* Procedure classification
Process Model Examples
® V-Modell, RUP

* Agile (XP, Scrum) &
3303 . 34503 . 3503

« Using such bu

ing blocks, the project management
o can prescribe particular procedures,

« analyse, which roles 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 provides an operational definition of the major components of a

process.

behavior, or other characteristics of 2 process.
! . .

ifiable manner, design,

y
Process descriptions can be found at the activity. project, or organizational leviEE 24765 (2010)

process reference model - a model 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)

Procedure Models

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.

367103 i 37703

Procedure Model (?!): Code and Fix

Code and Fix ~ denotes an approach, where co
ad-hoc tests are the only consciously conducted acti

and correction altemating with
s of software development

Ludewig & Lichter (2013)

Advantages:

« Corresponds to our desire to “get ahead', to solve the stated problem quickly.
« The condh ivties (coding 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. (- e hec )
 Ifrequirements are not stated, there is no notion of correctness (= meeting requirements).
« Tests are lacking expected outcome otherwise, e, derived from requirements).

« Resulting programs often hard to maintain.

o Effortfor high: most errors are only
. d decisions but only in the heads of the developers, thus hard to transfer.

39103 - 40703

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)

fy learn from (bad) experience, improve the process.
o fewererrors

~ eg. testing a module cannot be forgotten because the

“ready” decision point depends on module with “test passed” flagged
« clear responsibilities

— fewer “I thought youd fix the module!”

« Process model-ing s easily overdone ~ the best process model
is worthless if your software people dorit “live’ it.

« Before introducing a process model

. y y
b « process-model as much as needed, not more (> tailoring).

better or worse (> metics)

= Note: customer may require a certain process model

i 38503

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

Waterfall or Document-Model- Software develop-

System
analysis

oftware Apart from that, the sequence of activities is fixed as
specificaion (basically) analyse. specify, design. code, test, install,
maintain. Ludewig & Lichter (2013)

Tefined design
and coding
integation
and esting //

instalation and

=]
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