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Softwarovy proces: statistiky




» Standish Group ,,Chaos Report* 1995

FAILURE RECORD

In the United States, we spend more thap $250 billion each year on IT| application development
of approximately 175,000 projects. The ment project for a large
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organizations. The tota)] sample size was 365 respondents and represented 8,380 appllcatlons
In addition, The Stand STOUD conauctedTourTotus groupsand - Tumeaerons - Dersona

interviews to provide qualitative context for the survey results.
For purposes of the study, projects were classified into three resoluti

e Resolution Type 1, or project success: The project is completed or
with all features and functions as initially specified.

e Resolution Type 2, or project challenged: The project is complete
over-budget, over the time estimate, and offers fewer features
originally specified.

e Resolution Type 3, or project impaired: The project is cancelled at |
development cycle.

Overall. thd success rate was only 16.29 whilelchallenged projects accounted for 52.7%, pnd
impaired (cancelled) for 31.1%.




» Scott Ambler, 2010+

Perceived IT Project Success Rates by Team Size

Some 20 years later ...
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» Realita stavu SWiI

A summary of evidence

Data:
Emam, Koru: A Replicated Survey of IT Software
Project Failures, IEEE Software 25(5), 2008

on software project cancellation rates*

Study, year, and location Cancellation/abandonment rate (%)

Standish Group, 1994, US 31

Standish Group, 1996, US 40 Project cancellation rate trend (US, Standish group)
Standish Group, 1998, US 8 /\—V
Jones,8 1998, US (systems projects) 14 20

Jones, 1998, US (military projects) 19 12

Jones,8 1998, US (other projects) > 24 b . e > o o s
Standish Group, 2000, US 23 E

Standish Group, 2002, US 15 :H :

Computer Weekly,® 2003, UK 9 ;}— 5 . I I

UJ,102003, South Africa 22 ¢, NN ﬁ.su -
Standish Group, 2004, US 18 el b T I )

Standish Group, 2006, US 19
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Data:
Standish Group: Chaos Report 1995

} Real ita Stavu SWI Emam, Koru: A Replicated Survey of IT Software

Project Failures, IEEE Software 25(5), 2008

Project Challenged Factors % of Responses
1. Lack of User Input 12.8%
2. Incomplete Reqmrements & Spemﬂca’uons 12.3%
4. Lack of Executive Percentage of respondents
5. Technology Incom Reason for cancellation (95% confidence interval)
6. Lack OT Resources senior management not sufficiently involved 33 (13, 59)
7. Unrealistic Expect; ,
8 Unclear Objectiveﬂ Too many requirements and scope changes 33 (13, 59)
9. Unrealistic Time FiI  Lack of necessary management skills 28 (10, 54)
10. New Technology|  gyer budget 28 (10, 54)
Other Lack of necessary technical skills 22 (6, 48)
No more need for the system to be developed 22 (6, 48)
QOver schedule 17 (4, 41)
Technology too new; didn’t work as expected 17 (4, 41)
Insufficient staff 11 (1, 35)
Critical quality problems with software 11 (1, 35)
End users not sufficiently involved 6(0,27)
. ]




Data:

» Realita stavu SWiI Scott Ambler, 2011

Standish Group, 2002

Extent to which project characteristics contribute to failure

Complexity

The Standish data are NOT a
good indicator of poor software
development performance.

Organizational
change impact

Characteristics

However, they ARE an indicator of
systemic failure of our planning
and measurement processes.

Duration

N

Size

- Sometimes Rarely
’ 16% 19%
* The mead
complexit Oftgﬂ Never
13% 45%




“One study [Jarzomber99] cited a 1995 DoD software project study (of
over §37 billion USD worth of projects) showing that 46% of the systems
50 egregionsly did not meet the real needs (although they met the

specficications) that they were never successfully used, and another

20% required extensive rework to meet the true needs...”

— Larman: Agile and Iterative Development: A Manager’s Guide, p.75

Kolik je $17 mld?

— tucet komercnich letl na Mésic [google ,,project apollo cost"]

— ... nebo dva tucty Ctyrthodinek beztize s Virgin Galactic  [http://www.virgingalactic.com/booking/]
— 3x cena majority v CTc

— vySe dotace EU do zemédélstvi na jeden rok [google ,14 miliard EUR"] 5

— 3/4 nakladd na prechod CR od centralné planované ekonomiky na ekonomiku trzni [MFCR]

— cca 1/2 celkové ceny lunarniho programu Apollo [google ,project apollo cost"]

— davky socialniho a dlichodového pojisténi CR 2014 [http://www.ceskeinfografiky.cz/]



nmv! MEg
- 3230 4
wam”-“,"“

I\

~The worker is known by his tools."
- N , "\
2= A




Softwarovy proces: aspekty




» Vyvoj software ma N rozmeéru D

» ... bézna aktivita v informacni spolecnosti =

/Na zakazku
Utilita

Inter.nl ptOJEkt Closed source = Systémova
,Pro radost” (+ reuse) Mission-critical

software

Na zelené louce (green field) e
Rozvoj existujiciho produktu Komercni zakaznik
Integracni projekt Statni sféra

Vertikaly (utility, banky,
telco, ...)

> 1



Complexity factors of the Software
» Development Context Framework

Team Size

Geographic Distribution

Co-located M Global

Organizational Distribution

Single Division i ——————- O utsourcing

Compliance

Domain Complexity

Straightforward M Very Complex

Technical Complexity

Straightforward M Very Complex

Dopliikova Cetba: Copyright 2013 Scott Ambler + Associates
https://disciplinedagiledelivery.wordpress.com/agility-at-scale/



» Vyvoj software ma N rozmeéru
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» Stakeholders (a jejich cile)

Ucitel / mentor



» Cile dodavatele

» Vytvorit aplikaci co mozna
nejefektivnéji (zdroje)
nejrychleji

» Minimalizovat prepracovani

zadani, re-use

» Snizit rizika plynouci z neznamého

funkénost, technologie

» Pripadné vubec vejit se do omezujicich podminek

penize vs cas vs funkénost vs kvalita



Everyone




Everyone




I Zakladni pojmy




» Zivotni cyklus, metodika

» ZC = proces od zahajeni vyvoje az po vyrazeni
Z provozu

» Metodika = definovany proces pro konkretni ucel, tj.
faze, aktivity, role, artefakty, milniky atd. jsou dobre
popsany

Booch method
SSADM

Rational Unified Process
SCRUM

UML neni metodika!



» Softwarovy proces

» Proces: systematickd série akci vedouci k urcitému

w.fleél’/é% [Random House Unabridged Dictionary, 2006]

» Softwarovy
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» SW Proces: Typické aktivity

» Komunikace
» Planovani

» Modelovani
» Konstrukce

» Nasazeni

» Rizeni
» Kontrola kvality
» Sprava konfigurace

» Dokumentace



Primary life cycle processes Supporting life cycle processes o .,
Co vSe souvisi s

CUS.1_Acquisition CUS.2 Supply | SUP-1 Documentation Zzivotnim cyklem
Acquisition preparation : ,
Supplier selection SUP.2 Configuration management softwar'ove h (0]
Supplier monitoring . B
CUS.4 Operation _
Customer acceptance P | SUP.3 Quality assurance p I"Od u ktu
Operational use

pmer support

SUP.4 Verification Zdroj: Standard ISO 15504
SUP.5 Validation

System reguirements Software construction SUPSE Joint review
analysis and dESign Softvane illi:gld(l’ o

Software requirements Softvare testing
analysis

i System integration and
Software design testing ‘

FSUI-'.C Problem resol Pokud inien),'l"

~ zna jenom tohle,

asi to nebude

Organizational life cycle processes ORG.1 Organizational alignment L'|p|né ono.

MAN.1 Management ORG.2 Improvement

Process establishment
Process assessment

Process improvement Pokud Zné jenom

MAN.2 Project management

MAN.3 Quality management

ORG.3 Human resource management tohle a jenom
trochu, asi je néco
uplné spatné...

MAN.4 Risk management ORG.4 Infrastructure

ORG.5 Measurement

| ORG.6 Reuse




» SW Proces: Role, tj. lidi v procesu

» Technicke
analytik (konzultant)
architekt, navrhar
vyvojar
,buildovac™ a spravce
konfigurace
tester
databazista

» Manazerske

team leader
technicky vedouci projektu
séf vyvojaru

/
CEO (prip. ClO) .

séf projektu

» Podpurné

poradce, kouc
lektor

uziv. podpora

dokumentace



» SW Proces: Artefakty a jejich vyznam

» Technicke

specifikace ' Y » Ucel
dokumentace e » Popis - dokumentace
kod, d
S «» Kontrakt - -
testy - '
modely

» Komunikaéni » Vlastnictvi
S'Tf’c'f'kace » Vysledek/vstup aktivity
plan, ¢

. Obchodn definice — prc’>ces
e podpora — nastroje

* » rozpocet

R - .
produkt ﬁ



Varianty softwarového procesu

Spolecna snaha = snizeni rizika chaotického postupu




» Nulova varianta

ANALYSIS

CODING

Figure 1. Implementation steps to deliver a small computer program for internal operations,




» Sekvencni postup

» Hlavni technické aktivity linearné po sobé
vztazené na cely produkt = ,,velky tresk"
naplanované pro cely projekt

oddélené meziprodukty

» Sledovani planu (,,hra na jistotu®)
kontext neménny

zadani a technologie zrejme, (nebo rozsah maly)



» Vodopadovy model

Winston Royce: Managing the Development of

SYSTEM Large Software Systems.
Ineuummgms Proceedings of IEEE WESCON, 1970.
SOFTWARE
IHE OUIREMENTS

i,

ANALYSIS

PROGAAM
DESIGN

COCING

T

TESTING

»1 believe in this concept, but
the implementation described

above is risky and invites
failure." [idem, p392]

o

| OPERATIONS |

Figure 2, implementation steps to develop a large computer program for delivery to a customes,



» V-model

Etapa viroje systému (exicrad) Etapa udriby sottwaru (Y.2)

Specifikace poZadavki na systém Zéznamy z udriby softwan

Specifikace pofadavii na bezpednost svstémy 7 dznamy znén sotwan

Popis architelduty sysému Etapa hodnoceni softwaru

Plan bezpefnosi systému

L Plin hodnocen softwara
N : Zprdva T hodnocend softwani
Etapa peiadavkii na sofiware (7.2) lEtapa validace softwar (7.7)
Specifikace pozadavial na software - ) —
Specifikace celkového testavand softwara —-‘Zprava = ell_cnveho testovani sotwaru
Zprdva s validace sullwary
Zgrdva z verifikace poZadavid na software

Etapa planovanisoftwaru ‘
Etapaarch. & navrhu (7 3)

Plén zajifténd lvality softwan

Plan fizend configurace softwran Specifikace architektury softwana Etapa inlegrace sofiwaru (7.6)
Plén werifikare snfturam Specifkane ndvrhn anftwam - oriva T 65t mieerace SOLW
Plén validace soflwaru Specifkace rozhrad softwan T & .
e . . . Zptdva T sestu mntegrace sofwanwhardwaru
Plén idrihy snfiwan Speriflane teshilintegraze anfluwam o .
. £ - Zptava z ventikace integrace softwam
Specifkace testh integraze
softwaruhandwan

Zptdva 2 verfikace architektury a ndvthu

sottwar

Etapa nivrhu softwarovych komponent (7 4)

Etapa testi sofiw vch ko i (75
Specifikace ndvwhu softwarcvich xompcnent 2p3 oo Sy Twaronx mponent (7 5)

Specifikace teetd eoftwarovweh komponent T |Zpriva = taetu eoftwarsvich komponent
Zpriva z venfikace névihu softwarovych Zprava z venifikace zdrojového kodu sofwam
komponent

CSN EN 50128:2012 ,, Software pro drdzni
Fidici a ochranné systemy * — priklad
;_ ~ Zivotniho cyklu v¥voje

Etapa realizace <o fiwarovych komponent (7 .5)

Zdrojovy kid softwans & podpiund dokumentac:




» Cyklicky postup

» Opakovani technickych aktivit

obsah podle sekvencni faze, znalosti detailu

» Produkt postupné ,,roste"

znalost, funkcionalita, kvalita, ...

» Omezovani rizika
kontext zrejmy

zadani a/nebo technologie nejasne

» Model ,,pruzkumnik*



» Spiralovy model

4

Cumulative
cost

T =
Progress

i through
Boehm B, "A Spiral Model of Software steps

Development and Enhancement”,
IEEE Computer, 21(5):61-72, May 1988

Evaluate alternatives,

Determine identify, resolve risks

objectivas,
alternatives
constraints

Risk
analysis

Risk
analysis

Risk
analysis

Risk
analy- i Prototype Prototype \ Operational
Raview Commitment %% 3\ prototype
eview — T——— - - -
\ ——— Simulations, models, benchmarks
partition Requirementsplan| g i it
life-cycle plan P ——

—

operation

Soitware

requirements / Software E:;?'l:d
product 9
Develop- Requirements design T

ment plan | validation

1 code
lUmt I
test I

Integration
and test
plan

Design validation
and verification

I'ntegratiunl
| and test |

Implementation| AccePtance I
|tnst

Plan next phases | |

Develop, verify
next-level product

> . R

Figure 2. Spiral model of the software process.




» (Rational) Unified Process

Phases
Disciplines | | Inception Elaboration Construction Transition

Business Modeling
Requirements

Analysis & Design

Implementation
Test

Deployment

\ N Ceonfiguration I
The Remowas & Change Mgmt : : :
UNIFIED PROCESS Project Management : : :
~\\ INTRODUCTION Environment | Flase e S
Taigo Enivios Initial Elab #1 | | Blab #2 Ci;n:‘t CI;H;‘I: ::I.'llﬂt T;a;l T:ilzl'l
Iterations
Reqlirements
Business
Engmeermg Analysis & Design
Plann ng .
) |n|t|a| Config. & Change W [Mplementation
Kruchten, P. The Rational Flanning Management
Unified Process: An Introduction. Envionment /\ Depoyment
Addison-Wesley 2003 Evaluation

; ____________________________________________________________________ <;/{I:/est Qw ______



» Agilni pristup

» Cyklicky postup
kratke iterace
duraz na technické discipliny a adaptaci ,,za pochodu*

» Adaptace na zmeénu
kontext promeénlivy

zadani a/nebo technologie nejasné



» Agilni manifest, Lean principy

Individuals and interactions over processes and tools
Working software over comprehensive documentation
Customer collaboration over contract negotiation
Responding to change over following a plan

That is, while there is value in the items on
the right, we value the items on the left more.

The Seven Principles of Lean Thinking:

® Eliminate Waste ® Empower the Team
® Amplify Learning ® Build Integrity In
® Decide as Late as Possible ® See the Whole

® Deliver as Fast as Possible




CRC

Move People
Cards Arou‘nd
Simple
» Scrum

-

100%
Unit
Desi W Tests
es'lg/CDmmex o Nees Passed
Problem Failed Help Run &Il Unit
Next Task  par  Cpegte  Unit v New Unit - Tests
or Failed __ Up . Test Pair _®%% Continuoug |Run
a Unit P —- . Failed
Acceptance Fassed Programming e, Integration Acceptance
Test  uni + Functionality Test
Test Y Test
Simple Coamplex
Code Code
Acceptance
¥ Test
DAILY SCRUM Refactor Passed
Copyright 2000- 1. Desvan Wells Mermlessly
MEETING
~——
i - )
24 HOuRs
POTENTIALLY
PrRODUCT SPRINT ‘ SHIPFPABLE
BackKLOG BackLOG PrROooDucT
INEREMENT

" i ,
_____________ o
} o - i ;T’:;w"‘i-

COPYRIGHT ﬁ 2005, MOuNTAaIM EOAT SOFTWARE
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» Alternativy dodavek funkcnosti
» Velky tresk

malé projekty, jasné pozadavky

» Prirustkové
urceni prirustki = plan = postupné dodavky
zpetna vazba, ale upravy projektu obtizne

» Evolucne

cyklus: urceni cile > dodavka = zpresnéni (,,growing sw*)

1




Vazba na obchodni
model a smluvni
podminky

Rlzné varianty dle zvyklosti
zakaznika a prostredi




Jaky zvolit postup vyvoje?




» Driving Forces

Sometimes
16%

Often
13%

Rarely
19%

Never
45%

the implementation

I believe in this
concept, but

described above

is risky and
invites failure.

7%
09 T U .
ULE (58%) o R Flexible response to
O)\(’« N '5’0 N unpredictability improves
Q\S (o) N p(Success) to Complexity
o S %\ .. relationship
2 N
» \
17% o .
S 0.5 \
" Increased \ \
30% probability(success))
Edge
Chaos
0.1
-
Low Medium High
Complexity
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Success Rate by Development Paradigm

Iterative | |

» Typ projektu

Aglle |

Lean” |

» Velikost problemu

Ad-Hoc | |

Traditional |

» Slozitost problemu

» Charakter tymu
>

SSADM Evo
RUP Lean
Yourdon MSF
Scrum MIL-
STD-498
Kanban XP
FDD Prince2 ASWI: iterativni
DSDM CMMI
OpenUP EUP
Cleanroom

s
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» Softwarovy proces

» Systematicka serie aktivit +
souvisejicich roli a artefaktu vedouci
k uspesneho
vytvoreni potrebnéeho software
sekvencni =2 velky tresk
cyklicky = prirustky / evoluce
agilni = evoluce



http://www.virtualschool.edu/mon/SoftwareEngineering/BrooksNoSilverBullet.html

