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Szoftverek mi nRs®g]l

Jel ent ®sek t°bb szektorb-| ( F

A MDefibtech issues a worldwide recall of two of its defibrillator products
due to faulty self-test software that may clear a previously detected
low battery condition. The issue affects approximately 42,000 units
worldwide. (February 2007)0

A ACricket Communications recalls about285,000 of its cell phones due
to a software glitch that causes audio problems when a caller
connects to an emergency 911 call. (May 2008)o

A Aloyota recalls 160,000 cars with hybrid engines due to a failure of
its engine control software. (October 2005)0

A ANissan recalls 16,365 Murano and Infiniti EX 35 vehicles in February
2008 due to a software problem causing airbag failure.o

A An May 2008, Chrysler recalls about 25,000 Jeep Commanders to
repair transmission control software that allows the engine to stall at
high speeds and about 50,600 vehicles in February 2007 to
reprogram antilock brake software.o
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How many ,,Bugs® do we have to expect?

= Typical production type SW has 1 ... 10 bugs

= Highest software quality ever reported :
» Less than 1 bug per 10.000 LOC
. At cost of more than 1.000 US$ per LoC (1977)
» US Space Shuttle with 3 m LOC costing 3b US
=» Cost level not typical for the railway sector (<

» That means: 100 ... 1.000 undisclosed defects
+ Disclosure time of defects can vary between a

For rk&s: Has e, Deut sche Bahn AGet yAGpdn wRIr eof,

—

= Very mature, long-term, well proven software: 0,5 bugs per 1.000 LOC

= Typical ETCS OBU kernel software size is about 100.000 LOC or more

Maobility
DB Networks
Logistics

per 1.000 lines of code (LOC).

$ (out of 12b$ total R&D)
100€/LoC)

per ETCS OBU
few days .... thousands of years

iFrO RRVESI/ | FvDaRyM ASBa201 @, Brauascheveig; @ermariy e e mb e |
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P®I da: Rep¢l Rg®p f ed®I| ze
Objectives Distribution in DO-178B
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30 W tevel C(57)
22 M Level D (28)
20
15
10
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Planning  Dew. Verif. CM QA Cert.
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I Mindegyi k 1 terg8ci - egy tel]es

I Az el l enRrz®s f - kusza az eqgye
Alntegr8ci-s ®s regresszi-s tes

Incepion | Elaboration Consfruction Transition
I1 El E2 Ci c2 C3 c4 T1 T2

Business Modeling

Requirements

Analysis & Design

Implementation

Test

Deployment

Time =
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Agli |l i1 s szoftverf ej

A Extreme Programming

i R°vid iter8ci-k, mTk°dR k-
rendszeres (napi) 1 ntegrs8c
k°vet ®s s el (fejleszt Rk, me

i ATest first programmingo Kk
A Funkcion8lis tesztek Astory c

A Minden v8ltoz8§&s (¥ funkci

A Test Driven Development
i A tesztek 2r8sa Avezet.]i

)

M €

i I nkrement 8l i gyl &peseakhkeqgy
1. Teszt 2r8sa az %Y funkci - hoz
2. K-dol 8s (a teszt si keres futt
3. K- d 8tdolgoz8§sa, tisztz2tsgsa

I Automati kus uni t teszt el

® S
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AMoti ve8ci

I Milyen mi nRs®qgi | g®nyek vanne
®s mit tud ma a szoftveripar 7

I Mi ®rt ol yan nagy a szoftver ¢
j el ent Rs®ge?

AA verifik8ci- ®s wvalidS8c
I Milyen tipikus techni k8k wvanr

AFejl eszt®si ®l etciklus n

I Milyen szerepet kapnak a tipl
fejl eszt ®s | fol yamat okban?

AFejl eszt ®si szabv8nyok s
I Hogyan val - sul meg a SsSziszter
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Jell egzetes p®l da: Bi zt

ASz®l es k°rben haszn8lt szab\

I IEC 61508 Functional safety in electrical / electronic / programmable
electronic safety-related systems

i EN50128 VasWti ir8ny2t8stechnika szof
i 1SO26262 Bi ztons8gi funkci -k g®pj 8rmT
I DO 178B Rep¢l Rg®p fed®l zet i rendszere
ABiztons8gi funkci -k
I C®l ja a biztons8§gos 8l |l apot el ®
il ntegriMi8sgen gyakoris8ggal vise
mel |l ettt a bi ztons8gi funkci - hil
ABiztons8gintegrits8si szint (
i Meghat 8roz8sa: Kock8zatel emz®s :
i AEl vi sel het R v & Fole@ile\Hgzard Rae(THR)E g 0
AFol ytonos: Vesz®I| ygty aokkoorzi-s §hgiab aj e |
ANem folytonos: Vesz®alt- ok2orTs &g e

I THR tartom8nyok szerint.i kat eg:- |
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FUNKCI ¢ gyakori $8ga
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gyakori g8g
n°vekedPs
Kock §
Vesz®l yles 1
eseme®ny

k°vet kez

Kovetkezm®nyYek

t THR

Rendszer
biztons8di zt o-ns|§
integrit8qitegri|t

szint
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szint

—> St >

4
3
2

4
3
2

Me®ny ¢

s %l yoss 8|g8nlak
n°vekedfPse

Kockg8zat e
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e
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- > (ADrendszer SIL

SIL Biztonsagkritikus funkcio hibaja / 6ra
1 106 ¢ THR < 10>
é A
2 107¢THR<106 [ Pl .: Ha
3 10 ¢ THR < 107 Az @ end
akkor ez alatt
4 109¢ THR<108 v  kp. 750

berendez
1-ben lesz hiba/




A SI'L k°vetel mPAnyek bet

AV®l emégmi b8sod8&8sokra (pl
i A SIL tartom§sgBh?bgsdkkngad z

AKvantitat2v anal2zis, megb?2zha
A Szisztematikusme ghi b8sod8&8sokr a
I Sz8m2t 8§8sokkal nem el |l enRri zhe

I M- ds-ZBesr e s z k azdkh®astz-| eatz el ker ¢ |
i Komplienxt ®z-ksentb@s az egyes SIL s

l1.Fejl eszt ®si1 f ol yamat

2. EmMRdgzerek ®s techni k§gk
3. EddRRRument 8ci

4. Szervezetirend( f el el Rs s ®g e k)
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1. A fejleszt®si folyal

AJ- | definit@thimazf 8zi sokat
i Cltal 8ban j -1 meghat8rozott =
I Meghat 8rozott f ej |l-reoget)t ®s | | ® [

ASzi gfoerl¥4 ®t el ekhez :k°t?O°tt
Hangs ¥ yos a f eellleesnzRr®&s®

I Hi b8k kock8zata nagy (fel el Rs

i1 zembe helyez®s uts8ni |Jav?2t §s
ATovE8bbi jellegzetess®gek

i Bi zt ons 8:gi ARizotl ®rss § g i . gyo el

I Fé¢ggetl en ®rt ®kel ®s (asses s me

i Tan¥%s2t8s (certification)

i Hat - s8gi fel ¢¢gyel et
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V-model |l : J-1 meghat8ro

L zemel tet ®s,

karbantart §s

A

Kevetel m®nyek Rsz. wvallid8ci - Rendszer
———————————————— > = ————————————— - p . .
el emz®9 e tervez®s val i dgagi
Rendszer Rendszerteszt Rendszer
speci fi k§178s 77 tervez®s 7 o overifiklgci

\ /

Architekt¥ralntegr8c| s t Rendszer
b integr 8l 8§s

tervez®s > tervez®s >

Modul L Modul teszt N Modul
tervez®s" tervez®s veri fi kl8ci
Modul

i mpl emen|t §ci
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> 2. M- dszerek ®s i1 nt®zKk
w— |[MEDSZERNTEZKEDES Eml 24 SW- | SW- | SW- | SW- | SW-
o helye | SILO | SIL1 | SIL2 | SIL3 | SIL4
N [1. Val -sz2nTs®gi t B47 R R HR HR
Dl Teljes?2t®steszt D6 HR | HR M M
3. Funkcion8lis ®s D3 HR HR HR M M
T tesztel ®s
_cg 4 Model | ez®s D5 R R R R
__|K°vetel m®ny:
@ |1. Az 1, 2, -Bi ®sonds Sgiorfttevgerri t §si szintek e
0 kombin8ci-ja j-v8hagyottnak tekintendR.
AEl R2r 8§sok:
M K°%telezR
HR Nyomat ®kosan aj 8nlott (el hagy &
R Aj8nlott (kombingci-b-1 kihagy
I Ni ncs jJavaslat vagy el l en®rv
NR Ell enjavallt (haszn8l ata 1 ndok
AM- dszerkombingci -k v&8laszth
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P®I| da: EN 50128 m-dszer

A Software design and implementation:

TECHNIQUE/MEASURE Ref | SWS | SWS | SWS | SWS | SWS
ILO IL1 IL2 IL3 L4

14. Functional/ Black-box Testing D.3 HR HR HR M M
15. Performance Testing D.6 - HR HR HR HR
16. Interface Testing B.37 | HR HR HR HR HR

A Functional/black box testing (D3):

1. Test Case Execution from Cause | B.6 - - - R R
Consequence Diagrams

2. Prototyping/Animation B.49 - - - R R

3. Boundary Value Analysis B.4 R HR HR HR HR

4, Equivalence Classes and Input | B.19 R HR HR HR HR
Partition Testing

5. Process Simulation B.48 R R R R R




P®I| da: EN 50128 m-dszer

A Performance testing (D6):
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