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Engineering vs. Non-Engineering

INTERNATIONAL  ISO/IEC/

STANDARD IEEE
- 24765 Software - Computer programs, procedures, and possibly associated documentation workshop
o . and data pertaining to the operation of a computer system. (technical product)
See also: application software; support software; system software. Mental e exstingand tistsngpiration,
Contrast with: hardware. IEEE 61012 (1990) prerequisite available technical among others
LEEE Standard Glowary of Hoawhow
Software Engineering Terminelogy

Systoms and softwaro sngineering —

o Deadlines can usually bdglanned )| cannot be planned due
with suffcient précan. | to dependency on
artist’s inspiration

Software -

price orie st determined by market
1.all or part of the programs, procedures, rules, and associated documentation of an .z_@wsm@ value, not by cost
information processing system. [.] Norms and exist,are known, and are rare and. if known,
2.see 61012 standards are usually respected | not respected
3. program or set of programs used to run a computer. [..] Evaluation and Conducted G2 is only possible
- NOTE . data,and comparison bjective, quantified subjectively,
o iteria results are disputed
PRI IEEE 24765 (2010)
~EiEsmmeae Author remains anonymous, considers the artwork as
oftenlacks emotional | part of him/herself
ties to the product
o Warrantyand | are clearly regulated., are not defined and in
<IEEE liability cannot be excluded practice hardly
enforceable

(Ludewig and Licht
473 - 575 . 615




Software Engineering

Software Engineering -
(1) The application of a systematic, disciplined, quantifiable approach to the develop-
ment, operation, and maintenance of software; that i, the application of engineering
to software.

The study of approaches as i (1) IEEE 610,12 (1990)

Software Engineering —
1. the sy ic application of scientific and jcal knowledge, methods, and
experience to the design, implementation, testing, and documentation of software.

2. see [EEE 61012 (1) 1SO/IEC/IEEE 24765 (2010)

Software Engineering:
Multi-person Development of Multi-version Programs.
D. L. Parnas (201

Software Engineering - the establishment and use of sound engineering
i btair software that s reliable and works effi
ciently on real machines. F. L. Bauer (1971)

The course’s working definition of Software Engineering

Software Engineering -
) The application of a systematic, disciplined, quantifiable approach to the
development, operation, and maintenance of software; that is, the applica-
tion of engineering to software.
(2) The study of approaches a

IEEE 610,12 (1990)

Software - the i and use i
iable and works effi-
F.L Bauer

Gently O real machines
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(2)The study of approaches asin 1.

software ar responsible
for producing

and technological knowledge, methods, and experience t
& Jementaion,testr

2 see 6101201, 150/1EC/1EEE 24765

Software Engineering.Mult-person Development of
version Programs.

0.1 pams

“software that is reliable and works efficiently” (Bauer, 1971)

More general: software of (good) quality (cf. ISO/IEC 9126-1:2000 (2000))

process quality —————— P
accuracy

functionality =———
tionality = interoperabilty

security

maturity

software related q
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| )PIY here is no universally accepted definition of software engineering.

forproducing

and technological knowledge. methods. and experience to the.
des

2.see 61012 1S0/1EC/1ece 24765 (1010)

benfiiarie. This

Software
version P

Twon’t
settle on any of these definitions; rather, I'd like to accept that they are all in
and retain all the views of software they encompass.

some way v

gineering principles to obtain economically software that s e
able and works onreal machines.  F.LBaver

software that is reliable and works efficiently” (Bauer, 1971)

More general: software of (good) quality (cf. ISO/IEC 9126-1:2000 (2000))
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Some Empirical Findings (Buscherméhle et al

Successful Software Development

T3

- (2006))

gt (368 esponse)

When is Software Development Successful?

gty L et
?Av [ e
Developer  Customer User.

A software development project is successful
if and only if

developer, customer, and user are happy with the result at the end of the project.

 Successful:

 Unsuccessful:

12

A Closer Look
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software contract software delivery

What mightve gone wrong?

Is Software Development Always Successful?

SuUccess

Erfolgs- und Misserfolgsfaktoren
bei der Durchfiihrung von Hard- und
Softwareentwicklungsprojekten
in Deutschland
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® Software Project Management
Some scenarios:
e.g. mis ing of

eg.non-scalable design
eg.programming mistake
e.g. wrongly conducted test
e.g. wrong estimates
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Course: Content

1756

Excursion: Informal vs. Formal Techniques

Example: Requirements Engineering, Airbag Controller

Requirement:

Whenever a crash is detected, the airbag has to be fired within 300 ms (<)

Developer A Developer B

vs.
« Fixobservables: crashdetected : Time — {0,1} and fireairbag : Time — {0,1}
« Formalise requirement: \\m

Vt,t' € Time o crashdetected(t) A airbagfired(t') == ' € [t + 300 — &, t + 300 + €]

- i sometimes tools can objectively decide: requi satisfied yes/no.
2013

Course Content

Introduction
Scales, Metrics,
Costs
Development
|-
Process
2 5
®§
IS m |
Sg <4 Requirements
= Engineering
) Architecture &
Software Project Management. Design

27, Th

1836

Structure of Topic Areas

Example: Requirements Engineering

Vocabulary e.g. consistent,
complete, tacit, etc.
Techniques
_10@:.5_
semi wo:ﬂw_
formal

B 1973

Structure of Topic Areas

Example: Requirements Engineering

Vocabulary e.g. consistent,
complete, tacit, etc.

In the course: Techniques

Use Cases informal eg “"Whenever a crash...”

Patter Language h g “Always, if (crash) at...”
semi-formal
Tabl \\‘

ion Tables ) VP

Live Sequence Charts eg "Vt 1" € Time o

S —

223
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[ working definition: success
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{e Content

o topicareas

o structure of topic areas

« emphasis: formal methods
» relation to other courses
» literature

Ls Organisation

o lectures
* tutorials

* exam

Poject
Mansgement.

Vocabulary

Technioues
ot inormst

...more on the course homepage.

Techriques

fomsl
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Course Software-Engineering vs. Other Courses

T2
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Techniques Technques

T
L

Infol
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Any Questions So Far?

277

Course Software-Engineering vs. Softwarepraktikum

On popular demand,
the chair for software
engineering agreed
on: strong(
coupling between
both courses.

Course: Organisation

25/

2873



Organisation: Lectures

o Homepage: http://sut.informatik.uni-freiburg.de/teaching/S52016/swtvl

« Course language: English (since we are in an even year)
o Script/Media:

. lecture the latest

igns on homepage typically soon after the lecture

link on he

« fecording on ILIAS (sr

+ Schedule: topic areas  three 90 min. ectures, one 90 min. tutorial (with exceptions)

« Interaction: absence often moaned; but it takes two, so please ask/comment immedately.

* Questions/comments:
« “online askimmediately or in the break

) try to solve yourself

) discuss with colleagues

a) Exercise:

o “offline”

IAS (group) forum, contact tutor

b) Everything else: contact lecturer (cf. homepage)
or just drop by: Building 52, Room 00-020

« Break: well have a 5-10 min. break
in the middle of each lecture (from now on),
unless a majority objects now.

One Last Word on The Exercises. . .

‘good-wil rating

ing
w000 0N s
e X

« Every exercise task is a tiny little scientific work!

« Basic rule for high quality submissions:
« rephrase the taskin your own words,
« state your solution,

« convince your tutor of (at best: prove) the correctness of your solution.

& 295
ave improved my skl inscentiic
problem soling
wely 0 0 0 O sy
Pl g e
325

Organisation: Exercises & Tutorials oo

o Schedule/Submission: Introduction | L 1 184, Mén
RS it o TP e, L1
° ! 2 N Mv Costs L 3: 254, Mon
. T 284, The
Development L 4 25.Mon
ight before tutorial [
. right before tutori o Ls 95.Mon
(usually Thursday, 12:00, local time). =
. ia ILIAS; pap tolerated

« should workin teams of approx. 3, clearly give names on submission

. L 7. 305, Mon

« Grading system: “most complicated grading system ever Requrements | 2+ 395110
Engineering

= Admission points (good-will rating, upper bound) #w w M aﬂ;

"

(r tutorial) 10 136, Mon

« Exam-like points evil rating, lower bound) Arctecue® L1 166, Thy

en L12: 206. Mon

(‘reasonable grading given student knowledge =

o tutorial’)

467 bonus for early submission.
2%
« Tutorial: Three groups (central assignment), hosted by tutor.
« Starting from discussion of the early submissions (anonymous),
develop one good proposal together,
« tutorial notes provided via ILIAS.

Tell Them What You've Told Them. ..

« Basic vocabulary:
« software, engineering, software engineering.
« customer, developer, user,
« successful software development

— note: in many cases, definitions are neither formal nor universally agreed

« (Fun) fact: softv is not al ful

« Basic activities of software engineering:
« gather requirements,
o design,
« implementation,
« quality assurance,
« project management

— motivates content of the course

« Formal (vs. informal) methods
« avoid misunderstandings.
BTE objective, tool-based assessme
Qnote humans are at the heartof software engineering

« Course content and organisation

3373

Organisation: Exam

« Exam Admission:

Achieving 50% of the regular admission points in total
is sufficient for admission to exam.

's on exercise sheets 1-6, and

10 regular admission points on sheets O and 7

— 120 regular admi

n points for 100%.

« Exam Form:

written exam

date, time, place: tha

permitted exam aids: one A4 paper (max. 21 x 29.7 x 1mm) of notes, max. two sides inscribed
scores from the exercises do not contribute to the final grade.

example exam available on ILIAS

313

Any (More) Questions?

3473
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