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Llenwu

NeKuunu

YTo Takoe «lNporpaMmmHas nHxeHepusi» 1 MoYeMy OHa BaXkHa.

3HaTb OTBETLI HA KITH0OYEBbLIE BOMPOCHI O MPOrpamMMHON

NHXKEHEPUM

[ToHMMaTb 3TU4YecKme n npodeccmoHarnbHble NPobNeMsbI,

cTodLme

Yutatb no Jlekuun 1
nepen cneynanucrtamMmu no nporpaMMHowly obecne4yeHuto.

KHura CTpaHuubl
[.B.Ko3Hoe ,u Op. BeedeHue 8 nnpoecpammMHyro Jlekyus 1:
UH)XeHepuro Cmp. 3-6

WaH CommepBunn UHxxeHepua nporpammHoro BeedeHue:
obecnevyeHun Cmp. 17-32
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Yacro TecHa

BusHec- :peﬂaapﬂeTCﬂ [porpammHas CBA3aHa .
PEUHXUHUPUHT UHXeHepua < > | CuctemoTexuka

bu3Hec-peuH)XUHUPUH2

. . . UcnonbayeT
(business reengineering) — B CucmemomexHuka (system

LLIMPOKOM CMbICE engineering) obbeanHaeT
00o03Ha4aet pasnnyHble NHXEHEPHbIE

MogepHusaumio 6usHeca B WHpopmaTuKa AMCLUMNINHBI MO pa3paboTke
BCEBO3MOXHbIX MCKYCCTBEHHbIX
cuctem. Hacto IO
OKa3blBaeTCs HaCTbio TakuX
CUCTEM U y4aCcTBYS B UX
co3gaHuu, NporpaMmMmCTbl
BbIHY>XAEHbI rIy0O0KO
pa3bupaTbCsi B 0COOEHHOCTAX
COOTBETCTBYIOLLEN

onpeaeneHHon KoMrnaHuu,
BHepEHME HOBbIX MPaKTUK,
nogaepXuBaemMbix
COOTBETCTBYIOLLNMU, HOBLIMU
NHPOPMaLNOHHbLIMU
cucrtemMamu.

UHopmamuka (computer science) — 3TO CBOA TeOpeTI/I‘-Ie%EII/-IIQEI%WPBICHOBaHHbIX Ha
MaTemMaTuke 1 NocBSALLEHHbIX hopMarnbHbIM OCHOBaM BbluMcnumMocTu. Ctoga OTHOCATCH
MaTeMaTUYECKYHO NTOrNKY, TEOPMUIO rfPaMMaTUK, METOAbI NOCTPOEHNSA KOMMNUMNATOPOB,
mMaTtemaTuyeckme popmarbHble METOAbI, UCMONb3YEMbIE B BEpUpukaummm n MogenbHOM
TECTUPOBAHUN N T.A.



OnpeneneHue. bygem noHUMaTb Nog npo2paMMHbIM
obecneyernuem ([10) MHOXECTBO pa3BMBaAOLLNXCS BO BPEMEHMU
norndyecknx npegnucaHnm, ¢ NOMOLLbIH KOTOPbIX HEKOTOPLIN
KONMEeKTMB Noaen ynpasnsaeT U UCNONb3yeT
MHOrOMPOLECCOPHYIO N pacnpeneneHHyo CUCTEMY
BblUMCINUTENBHBLIX YCTPOMCTB. (Xapansa Munc, IBM)

1. Jlornyeckune npegnmcaHna — 31O He TOMbLKO caMum NporpamMmebl, HO U
pasnnyHaga 4oKyMeHTauua (Hanpumep, no aKcnnyarauum nporpamm) m
LLnpe — onpeaerieHHas cuctemMa OTHOLLEHMW MeXay NuabMu,
NCMOSIb3YIOLWMMM 3TU MPOorpamMmmbl B pamMKax HEKOTOPOro npoLecca
OEATENTbHOCTM.

2. CoBpemeHHoe O npegHasHa4vyeHo, Kak rnpasuno, ans
OOHOBpPEMEHHOU PaboTbl C MHOTMMU MNOSb30BaTENAMU, KOTOPLIE MOTYT
ObITb 3HAYUTENBHO yaaneHb! Apyr oT Agpyra B oprU3nveckom
npocTpaHcTBe. Takmum obpasom, BIYUCTIUTENbHAsA cpeaa
(nepcoHanbHble KOMMNLKOTEPLI, cepBepa u T.4.), B kotopon N0
dOYHKUMOHUNPYET, OKa3blBaeTCs pacnpeneneHHOWN.



OpraHu3auua 3/IEKTPOHHOIo oKyMeHToob6opoTa Ha N
YPOBHE PErMoHasibHOIro U MyHMLIMNAaJNIbHbIX OPraHoOB
ynpasneHuna obpazoBaHuem

= Cneuuanu3upoBaHHble

‘W B HH(OPMALIMOHHBIE CHCTEMbI
L < LleHTp o6MeHa (XpoHorpad Wkona, 3NeKTpoHHbIN
v R Ts oA o AOKYyMEHTaLUuK JKypHan, SNeKTpOoHHbIN AHEBHUK)
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2. CoBpemeHHoe MO npegHasHa4vyeHo, Kak npaBuno, ans
O4HOBPEMEHHOM PaboTbl C MHOMMMU NONbL30BaTENSMU, KOTOPbIE MOTYT
ObITb 3HAYNTENBLHO yaaneHb! Apyr OT Apyra B n3n4eckom
npocTpaHcTBe. Takmm obpasom, BbIMUCTIUTENbHANA cpeaa
(HepCOHaJ'IbeIe KOMI'Ib}OTepr cepBepaunT. n, ) B KOTOpOI/I [0




Example: ATM Machine

Understanding the money-machine problem:

Communication link onon
NN
ooy

Bank’s
remote
datacenter

ATM machine

Bank
customer

3. 3agayn pewiaeMble coBpeMeHHbIM 10, YyacTo TpebyoT pasnnyHbIX BbIYUCINTENBHbIX
pecypcoB B CUIy pasnuyHoOM crieyuanusaumm aTux 3agad, ns-3a 6onbLioro obbema
BbINOMHAEMON paboThl, a TakKe N3 coobpaxeHnn besonacHocTn. Hanpumep, nosiBnaeTcd
cepBep 6a3bl JaHHbIX, cepBepP NPUNOoXeHn 1 Np. Taknm ob6pasom, BblYMCNUTENLHAA
cpena, B kotopou 1O dyHKUMOHNPYET, OKa3biBaETCA MHOIONPOLECCOPHOMN.

4. 1O pasBnBaeTCsa BO BpEMEHN — UCNPABATCA OWNOKN, 406aBNSATCA HOBbIE
doyHKUMK, BbINYCKAOTCS HOBbIE BEPCUX, MEHSIETCS €ro annapaTtHasa 6asa.



CeouctBa 1O

e Cy10)KHOCMb NPOrpaMMHbIX OOBHLEKTOB

e CoanacoeaHHocmsb — 10 OOMXKHO ObITb
corracoBaHoO ¢ 60MnbLWUM KONMMYECTBOM
NHTEepPdrencoB, C KOTOPbIMWN BNOCNEACTBUN OHO
OOSMKHO B3aMOOEeNCTBOBaTh.

e U3meHsiemocmb — 10 nerko naMeHuTb U, Kak
criegcTeue, TpeboBaHUs K HEMY NOCTOAHHO
MEHSIIOTCS B rpoLiecce pa3pabdboTKu.

» HemamepuanbHocmsb — [10 HEBO3MOXHO
YBUOETb, OHO BUPTYyarbHO.
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Software engineering

< The economies of ALL developed nations are
dependenton software.

< More and more systems are software controlled

< Software engineering is concerned with theories,
methods and tools for professional software
development.

< Expenditure on software represents a
significant fraction of GNP in all developed countries.



Software costs

< Software costs often dominate computer system costs.
The costs of software on a PC are often greater than the
hardware cost.

< Software costs more to maintain than it does to develop.
For systems with a long life, maintenance costs may be
several times development costs.

< Software engineering is concerned with cost-effective
software development.




Software products

< Generic products
= Stand-alone systems that are marketed and sold to any
customer who wishes to buy them.

= Examples — PC software such as graphics programs, project
management tools; CAD software; software for specific markets

such as appointments systems for dentists.

< Customized products
= Software thatis commissioned by a specific customer to meet
their own needs.

= Examples — embedded control systems, air traffic control
software, traffic monitoring systems.



Product specification

< Generic products (IpoayKTbl Ha 00U PLIHOK)

= The specification of what the software should do is owned by the
software developer and decisions on software change are made
by the developer.

< Customized products ([MNpoaykTbl Ans 3akas4vunka)

= The specification of what the software should do is owned by the
customer for the software and they make decisions on software

changes that are required.



Frequently asked questions about software
engineering

Question

What is software?

Answer

Computer programs and associated documentation.
Software products may be developed for a particular
customer or may be developed for a general market.

‘What are the attributes of good software? Good software should deliver the required functionality

‘What is software engineering?

and performance to the wuser and should be
maintainable, dependable and usable.

“Software engineering is an engineering discipline that is
concerned with all aspects of software production.

What are the fundamental software Software specification, software development, software

engineering activities?

validation and software evolution.

‘What is the difference between software Computer science focuses on theory and fundamentals;

engineering and computer science?

software engineering is concerned with the practicalities
of developing and delivering useful software.

‘What is the difference between software System engineering is concerned with all aspects of

engineering and system engineering?

computer-based  systems development including
hardware, software and process engineering. Software
engineering is part of this more general process.




Frequently asked questions about software
engineering

What are the key challenges facing Coping with increasing diversity demands for reduced

software engineering? delivery times and developing trustworthy software.
What are the costs of software Roughly 60% of software costs are development costs,
engineering? 40% are testing costs. For custom software, evolution

costs often exceed development costs.

What are the best software engineering While all software projects have to be professionally
technigues and methods? managed and developed, different techniques are
appropriate for different types of system. For example,
games should always be developed using a series of
prototypes whereas safety critical control systems require
a complete and analyzable specification fo be developed.
You can't therefore, say that one method is better than

another.
What differences has the web made to The web has led to the availability of software services
software engineering? and the possibility of developing highly distributed service-

based systems. Web-based systems development has led
fo important advances in programming languages and
software reuse.



Essential attributes of good software

Product characteristic Description

Maintainability Software should be written in such a way so that it can evolve to
meet the changing needs of customers. This is a critical attribute
because software change is an inevitable requirement of a
changing business environment.

Dependability and Software dependability includes a range of characteristics
security including reliability, security and safety. Dependable software
should not cause physical or economic damage in the event of
system failure. Malicious users should not be able to access or

damage the system.

Efficiency Software should not make wasteful use of system resources such
as memory and processor cycles. Efficiency therefore includes
responsiveness, processing time, memory utilisation, etc.

Acceptability Software must be acceptable to the type of users for which it is
designed. This means that it must be understandable, usable and
compatible with other systems that they use.




Software engineering

< Software engineering is an engineering discipline that is
concerned with all aspects of software production from
the early stages of system specification through to
maintaining the system after it has gone into use.

< Engineering discipline

= Using appropriate theories and methods to solve problems
bearing in mind organizational and financial constraints.

< All aspects of software production

= Not just technical process of development. Also project
management and the development of tools, methods etc. to
support software production.



Importance of software engineering

< More and more, individuals and society rely on advanced
software systems. We need to be able to produce
reliable and trustworthy systems economically and
quickly.

< It is usually cheaper, in the long run, to use software
engineering methods and techniques for software
systems rather than just write the programs as if it was a
personal programming project. For most types of
system, the majority of costs are the costs of changing
the software after it has gone into use.



Software process activities

< Software specification, where customers and engineers
define the software thatis to be produced and the
constraints on its operation.

< Software development, where the software is designed
and programmed.

< Software validation, where the software is checked to
ensure that it is what the customer requires.

< Software evolution, where the software is modified to
reflect changing customer and market requirements.



----------

General issues that affect most software

< Heterogeneity

* |ncreasingly, systems are required to operate as distributed
systems across networks that include different types of computer
and mobile devices.

< Business and social change

» Business and society are changing incredibly quickly as
emerging economies develop and new technologies become
available. They need to be able to change their existing software
and to rapidly develop new software.

< Security and trust

= As software is intertwined with all aspects of our lives, itis
essential that we can trust that software.



Software engineering diversity

< There are many different types of software system and
there is no universal set of software techniques thatis
applicable to all of these.

< The software engineering methods and tools used
depend on the type of application being developed, the
requirements of the customer and the background of the
development team.



Software engineering ethics

< Software engineering involves wider responsibilities than
simply the application of technical skills.

< Software engineers must behave in an honestand
ethically responsible way if they are to be respected as
professionals.

< Ethical behaviour is more than simply upholding the law
butinvolves following a set of principles that are morally
correct.



Issues of professional responsibility

< Confidentiality

= Engineers should normally respect the confidentiality of their
employers or clients irrespective of whether or not a formal
confidentiality agreement has been signed.

< Competence

= Engineers should not misrepresent their level of competence.
They should not knowingly accept work which is outwith their
competence.



-----------

Issues of professional responsibility

< Intellectual property rights

= Engineers should be aware of local laws governing the use of
intellectual property such as patents, copyright, etc. They should
be careful to ensure that the intellectual property of employers
and clients is protected.

< Computer misuse

= Software engineers should not use their technical skills to
misuse other people’s computers. Computer misuse ranges from
relatively trivial (game playing on an employer’'s machine, say)to
extremely serious (dissemination of viruses).



ACM/IEEE Code of Ethics

< The professional societies in the US have cooperated to
produce a code of ethical practice.

< Members of these organisations sign up to the code of
practice when they join.

< The Code contains eight Principles related to the
behaviour of and decisions made by professional
software engineers, including practitioners, educators,
managers, supervisors and policy makers, as well as
trainees and students of the profession.

Association for Computing Machinery (ACM)
Institute of Electrical and Electronics Engineers (IEEE)



The ACM/IEEE Code of Ethics

Software Engineering Code of Ethics and Professional Practice
ACM/IEEE-CS Joint Task Force on Software Engineering Ethics and Professional Practices

PREAMBLE

The short version of the code summarizes aspirations at a high level of the abstraction; the
clauses that are included in the full version give examples and details of how these
aspirations change the way we act as software engineering professionals. Without the
aspirations, the details can become legalistic and tedious; without the details, the
aspirations can become high sounding but empty; together, the aspirations and the details
form a cohesive code.

Software engineers shall commit themselves to making the analysis, specification, design,
development, testing and maintenance of software a beneficial and respected profession. In
accordance with their commitment to the health, safety and welfare of the public, software
engineers shall adhere to the following Eight Principles:



Ethical principles

1. PUBLIC - Software engineers shall act consistently with the public interest.

2. CLIENT AND EMPLOYER - Software engineers shall act in a manner that is in the best
Interests of their client and employer consistent with the public interest.

3. PRODUCT - Software engineers shall ensure that their products and related
modifications meet the highest professional standards possible.

4. JUDGMENT - Software engineers shall maintain integrity and independence in their
professional judgment.

5. MANAGEMENT - Software engineering managers and leaders shall subscribe to and
promote an ethical approach to the management of software development and
maintenance.

6. PROFESSION - Software engineers shall advance the integrity and reputation of the
profession consistent with the public interest.

7. COLLEAGUES - Software engineers shall be fair to and supportive of their colleagues.

8. SELF - Software engineers shall participate in lifelong learning regarding the practice of
their profession and shall promote an ethical approach to the practice of the profession.



Ethical dilemmas

< Disagreement in principle with the policies of senior
management.

< Your employer acts in an unethical way and releases a
safety-critical system without finishing the testing of the
system.

< Participation in the development of military weapons
systems or nuclear systems.



