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» I
[TnaH

m «[lporpammHas nHxeHepus»

Bo3sHMKHOBEHVE TEpMUHA, HayKa/TeXHUYecKas AMCUUNIMHa/oTpacsb NPOMBILLNIEHHOCTU, oNnucaHne obnacTtu
nccrnenoBaHui, «conpenenbHbie TEPPUTOPUN»

m Ycnexu n HepelleHHble npobnemsl
m  KOHCTpPYKTUBHbIE OTBETHI HA BbI3OBHLI
m  BbiBoabl



" I
OnpepeneHus

m (Wikipedia:)Software engineering (SE) is a profession dedicated to
designing, implementing, and modifying software so that it is of higher
guality, more affordable, maintainable, and faster to build. It is a "systematic
approach to the analysis, design, assessment, implementation, test,
maintenance and reengineering of software, that is, the application of
engineering to software."
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" S
OnpepeneHus

m (Bukunegus:) NMporpaMmmHasa MHXeHepuUs — 3TO UHTErpPUpoBaHnE
APUHLMMNOB MaTEMATUKN, MHAOPMATUKA U KOMMNBHOTEPHBLIX HAYK C
NHXXEHEPHbLIMW Noaxonamu, pasdpaboTaHHbIMK oS NPON3BOACTBA
oca3aeMblxX MaTepuanbHblx apTedaktoB. (Curricula Recommendations
Software Engineering SE 2004: Curriculum Guidelines for Undergraduate
Degree Programs in Software Engineering).
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" I
Mupbl nporpamMmmMHoONn
NHXeHepumn

m HayyHas gucuunnuHa
OGLLI,I/IG 3aKOHOMEPHOCTN, METOAbl N3YyHEHNA, beH,lJ,aMeHTaJ'Ibele 3HaHWNA

m  VHXeHepHasa gucuunnmHa

TexHonornn, MeToabl agantaunu, BHEAPEHUA oBLmx noaxonos B NpPaKTUKy, BONPOCHI
opraHunsauunn n yripasneHns

| OTpaCJ'Ib MPOMbILLITEHHOCTH
OpraHusaums busHeca (aHanns pblHKa)

m  Ob6nactb npodeccnoHanbHOW SEATENLHOCTHN
MpodeccunoHanbHbIe co3bl N 06LEecTBa, cepTudmrKaLna NHKEHEPOB



" J
Motivation. [Tapagokcbkl B pa3BuUTum
KOMMNbIOTEPHbLIX/MPOrpaMmmMHbIX CUCTEM

m Be3ynepXkHbll pOCT pa3MepoB U CIIOXHOCTU, MPU STOM:
,D,OCTaTO‘-IHO BbICOKUI YpOBEHb HAaOEXHOCTU

BecnomoLyHoCTb Nepen npobrnemammn co3gaHus NPorpaMmMHbIX CUCTEM
6e3 nedekToB, B HaCTHOCTU, rapaHTUPYOLWMX MHOPMAaLMOHHYO
6e3onacHOCTb NPM NOSHOW AOCTYNHOCTU ecelU umMerowieucs
NHGOpMaLMM O NporpaMmmMax, SaHHbIX U yCTponcTBax obpaboTku n
nepegayn nHopmauum (B oTrinume, Hanpumep, ot PU3NKU, XMMNUWU,
brnonornn — roe MHOroe eLle He N3BECTHO).

m HeT Hay4yHOW METOAMKM OLEHKMN N NPOrHO30B

m MHOXeCTBO TEXHOSOrM paspadartbiBaloTCA U NNLb eANHNLbI
OKasbIBalOTCA BOCTPeOOBaAHHbLIMU




" I
YTOYHEHNE pPaMOK
PACCMOTPEHUS

TexHn4eckne acnekTbl MPOrpamMMHON UHXEHEPUN —

MEeTObl U UHCTPYMEHTbI pa3paboTku 1 aHanusa
MPOrpaMMHbIX CUCTEM

ObLweueneBble U cneynanm3mpoBaHHble (domain
specific) TexHonorum nporpaMmmmMpoBaHunA.
BHe 30Hbl paCCMOTPEHUA:

KOMMNUNATOPbI, UHTErPUPOBAHHbIE cpeabl pa3paboTkun, CYb/,
onepaumnoHHble cuctemsl, MO NnpomMeXxyTo4YHOro cnos,
MalLUnHHasg rpadmka, paspaboTka urp, CUCTeMbl pacno3HaBaHUs
N300paKeHnI, BblYNCNIUTENBHAS MaTeMaTka u Npou.




"
HanpaBneHunsa pa3BuTuS

m  CKBO3Had UHCTPYMeHTanbHasa nogaepikka XXM3HEHHOro LuKna co3gaHna u
aKcnnyaTaumm nporpaMmMHbix cuctem (ALM)

m  CobcTtBeHHO TexHonorum = Cpegcrea paspaboTku 1 uccrnenoBaHns NporpaMmmMHbIX
CUCTEM.
Model driven/Model based nogxogbl. [NonspHble TpakTOBKM MOAENMPOBAHUS:
s  Mogenb oTaeneHa oT peanusauum (OT NporpaMmmbl)
= [lporpamma Bo Bcex chasax ee pas3BuTusa cama no cebe ABnSeTCa MOAENbIO.
«peonornyecknn» (MoTMBaUNOHHbLIN) dyHOAMEHT
m  C yero HauMHaTb? «KypuLa Unun Sngo».

= B nporpammHol nHXeHepumn porb «KypuLbl 1 ALa» BbINOMHSAET TPEYroNbHUK «TpeboBaHue-
peanusaumsa-TecT»

m  VHTeponepabenbHOCTb, COBMECTMMOCTbL MPOrpamMmMHbIX CUCTEM, CTaHOapTU3auus
NHTEepgencos
m  KoppekTHoCTb nporpamm. CTaTU4ECKNA N AUHAMWUYECKUIA aHanNn3 nporpamMmm

MpoBepka KOPPEKTHOCTU NCMONb30BAHMSA MALLUMHHBIX U A3bIKOBbIX KOHCTPYKLMNA,
CTaHAapTHbIX MHTepdeicoB annapaTtypbl 1 OC

o e IRQBERK DYHKLVOHANHBIX CTIELMTYIKALIN



" JEE
AKTyaJ'I bHbl€e MHNLNATWBbI

SEMAT (OMG) - Software Engineering Method and Theory
OSEE (Boeing) — Open System Engineering Environmet
ALM (IBM, HP, Borland) - Application lifecycle management

Microsoft;

Verifying Compiler, RISE, interoperability@ microsoft, Interoperability Bridges and
Labs Center (Microsoft), Microsoft ALM solutions

m MDA, MDE, CESAR, ModelBus, MODELPLEX
m OSLC (IBM) - Open Services for Lifecycle Collaboration
m Euwe pa3 o SEMAT




" S
SEM/T - Software Engineering
Method and Theory

m Semat seeks to develop a rigorous, theoretically
sound basis for software engineering practice,
and its wide adoption by industry and academia.

m Trolka - Bertrand Meyer, Ivar Jacobson &
Richard Soley



SEMAT maHudecTt

Software engineering is gravely hampered today by immature practices. Specific

problems include:

The prevalence of fads more typical of fashion industry than of an engineering
discipline.

The lack of a sound, widely accepted theoretical basis.

The huge number of methods and method variants, with differences little understood
and artificially magnified.

The lack of credible experimental evaluation and validation.
The split between industry practice and academic research.

We support a process to refound software engineering based on a solid theory,
proven principles and best practices that:

Include a kernel of widely-agreed elements, extensible for specific uses
Addresses both technology and people issues
Are supported by industry, academia, researchers and users

. Sueeort extension in the face of changing requirements and technology



Semat tracks

Architecture Track (led by Paul McMahon)
Requirements Track (led by Dave Cuningham)
Theory Track (led by Michael Goedicke)

Kernel Language Track (led by Michael Goedicke)
Universal Track (led by lan Spence)

Assessment Track (led by Paul McMahon)
Definition Track (led by Mira Kajko-Mattsson)



"
OSEE - Cpepa paspaboTtkm Open
System Engineering Environment

m VHuymaTop: Boeing
m basa (framework): Eclipse
m CocTaB
Framework
ATS (Action Tracking System)
Coverage (OueHka NoNHOTLI TECTOBOIO NOKPbLITUS)
OTE (Open Test Environment)

18



The Open System Engineering Environment
IS an integrated, extensible tool environment

for large engineering projects

Verification and

Validation OMMIOIII

Concept of
Operations Mu!nhmnce
Project
Dofinion ) | Requirements Verlfication
Architecture and Validation
Integration,

Detailed Test, an Project
Design Verification Test and

Integration

lmplemeniation

Time

Extensible Data Model
All project data is stored in OSEE's user-definable data model, which offers

revision control, bidirectional traceability, project status reporting, and metrics.

Full Lifecycle Support

A Potent Framework
In addition to excelling as a stand-alone application, OSEE offers a full-featured

API, enabling developers to harness OSEE's powerful data management

-.=apabilities for theic own applications.

Version and Variant Management
19



"
ALM - Application lifecycle
management - IBM

Application lifecycle management

Manage your software development and delivery
from definition to deployment

® Requirements management
m Project, process, and portfolio management
m Architecture management

m Software change, configuration, and release
management

m Quality management




"
ALM - Application lifecycle
management - HP

HP Application Lifecycle Management
HP Business Process Testing software
HP Change Impact Testing for SAP Applications software
HP Functional Testing software

HP Quality Center software

HP Requirements Management module
HP Service Test Management module
HP Service Test software

HP Sprinter software

HP Test Data Management Software
HP Unified Functional Testing software
Performance Validation

Quality Assurance




" A
ALM - Application lifecycle
management - Borland _ %

Software Delivery Management

m  Requirements Definition & Yy
Management y i

Management y "‘"'

m Testing and ASQ
m  Change Management




"
ALM - Application lifecycle
management - Microsoft

O Visual Studio

m Architecture Explorer

m TFS -- Team Foundation Server
m Microsoft Test Manager

m Microsoft Test Runner



"
ALM - Application lifecycle
management — Microsoft Research

PR&[«ml from Microsoft Research - Wi ‘

=[oix]

S RSE4fun - from ¥

Research in Software Engineering team (RISE). RlS E4'FU n

Professional Developer Tools
AlaxView Profiler for AJAX web sites.

Code Contracts Design by Contract for .NET. eclaze-tw
Doloto_Time optimizer for web 2.0 applications. (assert (nat (5

Moleslsolation Framework for unit testing for .NET. (Tnt] b)3))))

fung ({a BitVv

Ty 1
H H H Concurrent Revisions
CHESS _Systematic Concurrency Testing for .NET and Win32. 07 (3 €20 08 @ ¢ .

f£ (bvumul n¢
a b} (= |1 2int[Int] (bvm ] a
b)) i* (b jtu:r'.
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Open Source

Boogie_Intermediate procedural Verification Language that produces verification
conditions.

CCI_API that allows applications to efficiently analyze or modify .NET assemblies,
modules, and debugging (PDB) files.

Nmodel Source of Model-based Software Testing and Analysis Tool with C#.
Academic Tools and Open Source

Spec# _Mechanical verifier and runtime checker for C#.

\/CC Mechanical verifier for concurrent C programs.

Academic Tools and Closed Source

Z3 High-performance automatic (SMT) theorem prover.

Pex Automated Whitebox Testing for .NET. Is this formula

Ml cotisficble? Ask Z3)
K 7% people

W Twood




" S
MDA, MDE, CESAR, ModelBus,

MODELPLEX
o1 MODEL

m MDA — Model Driven Architecture ffk‘ BUS
m MDE — Model Driven Engineering

s CESAR, ModelBus, MODELPLEX w
npoekTbl FP7

m OSLC - Open Services for
Lifecycle Collaboration (IBM)




SEMAT — ewe pas3s

® HaynHaTtb ¢ aHanusa peaJibHbIX NMPaKTUK



" I
BeiBoabl. CoBpeEMEHHLIE
TeHOeHUnn

® YHuuumpoBaTtb N MEXaHU3NPOBATb NPOLECCHI

m OTKa3 oT ogHoHanpaBnEHHbIX MOAENEN )KNZHEHHOIO
uMkna («BogonagHas» Moaenb)

m Cpeacrtsa nHTerpaunm pasHopoaHbIX UHCTPYMEHTOB
nogaepxkn XKL
m «[pu UCToYHUKa» paspadoTku MO
TpeboBaHus
[n3ainH
TecTobl

m «[pun cocTaBHbIE YacTn» ?




" S
Mbl B Ha4ane nytu

NabupKHT: nomory MBaHy HaWTK NyTb K LLapeBHe-NAryLIKe
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