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Software Quality Assurance Activities of Automatic Train Control System to meet
Requirements of the IEC 62279 Standard
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Kyudon Shim - Jong-Woo Lee

Abstract This paper presents the methods to acquire the Safety Certificate from Independent Safety Assessment based
on the IEC standard62279 which is commonly applied to railway system for Automatic Train Control(ATC) system in
accordance with Urban Maglev project. This also shows approach methods and relative activities for project life-cycle to
accomplish and ensure the system requirements of ATC system, RAMS and S/W quality activities. Furthermore, the key
tasks conducted with ISA are noted in detail. These kind of activities for software quality of ATC system to obtain Safety
Certificate could be a CASE model to improve the quality of domestic railway system and products, and also contribute to
the growth of railway business and toward the achievement of overseas' railway signaling markets.

Keywords : Automatic Train Control(ATC) system, RAMS, S/W quality activities, IEC standard62279
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Fig 1 The Whole System’s Schematic Diagram of Automatic Train Control system
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Fig. 2 The Main Function Classification of Automatic Train
Control system



47E - 0F2

414 BRMests =27 13 A45(20104 82)

Table 1 The main lists of RAMS requirements for Automatic
Train Control system

Table 2 Continued

1EC622792] 23 E g]o]

e PETEY No P QAL A g ]
A543 MTBSAF 50,000 A7+ o] 4k 3 |1SO 9000-39] A3} [1SO 9000-33 IEC 62279 | &HAE
A5 : MTBSAF 20,000 A7t 0]/ IEC 62279914 Q73| ol Q7ahe A PALE, | FH 5
AFHA(R) (MTBSAF: Mean Time Between Service = A8 A Y, Y, A T B A | SEF
Affecting Failure®] ¢o] 24, Au] o] S A T AXEg 0] F | A8 wAME & Hap gl | At
24 o) ne BEsE o o) ARG A AN | FABES] G AA | R
A . g _ ok g, -
FEO | @ozm A ke A1) o e e e
MTTR 127t ol A ZEolol #e 4
FARTAM) | @FFuArbest Zx] 7)5Eo|n, EFAIRE Y 2o g},
AN AR) 4 |59 ) mae g9l | amedel AEE 738 | wAE
SIL 4 9, V1A Ao | S
QHA4(S) (IEC 62278 2 IEC 62425(EN 50129)] 7 Hosty o) nE A | = 8%
HEBY Q%) A FXFREE A %GJ At
IEC 62279°] uHE AT E 9o} WZQ)%- 524 -
AT E o] A 2=Eol] FA == AT Ed o] 715) 5 | Z4zbe) EorE GAS | A W Ee ol | g
SIL4 9] ol me g 7) B FAN
QP Q15 (Safety Certificate) 25 = st gzo] x93 F &
P BRI | @ ARIT ol RAY} Qi A% Ho R A dAE gelet | ax
g AT 6 | BFah= 7o) s | RS gofsta| v
beRn Jol mE Y ) B | FAR
ATO) B FAEHZ 748 AgdapAlo] AladS 7INke. & golstu Azt 23| 5 &%
2 e} HAE A9 sha &F | 2A
AR A 2T HE HE Y AF HES A3 A e ek
o] AR Aol AFE IEC 18 7IF 22 AApAAI A~ T Y9I AEA Mg P Es Aoska| dAd
B W M EA|AE mEE A AE BZE GES gt e R b
At o e e a1 o & 99 19 %9 4 |5 95
AAAAA 28 A o] whE b QIS Bl A[AE ol dAle] A]lh A | AR
HZQTARBHRAMS 4 AXEQo] &5)9 FoE2 T Qe o] ghut.
o 1o = X AH o] o okO & Shele
\:l—’]' ZEMU%, O]\_ /\]_Eu /\}%X}«] .u_‘?‘/\]'o @XOEJ‘/}[S] 8 7 Ao Qlew 2 | e W e e golsta | v
_ _ B2 2am] = el | ZA R
221 IEC622799] AZEY 0| BULTARY XE f"%j%;}ré P e
IEC62279914 @781 FA QAN Bade FaA) o8 ce] Qs 2 | ax
g A Ao TR AE gt e} g8k o & 49 gt
. T TBC62279°] 290 FANS oAbl A 9 |zt wAA ) Fas | A WPES sty | A
A= LS TZAE L=8o] Qo] AA ZHLs= vl 4 3% o W e 7] wE | EAw
S ARSI FAF Q] ASulE-2 vlaLe] dAME A=A & g 7zt 23 o | F EF
oA AHelst=E sl AolA FAZEE Pyt | At
Table 2 S/W quality assurance activities for adaptation of o
IEC62279 10 (7] eaz9)} 2F &% | g Pes golsta | A
— of ojer x fuiel| 1ol we S 57w FAw
No [[FC622799] 22 =] QA A8 W3 39l < 49 7A7ke) E3E W | BF
Fdus 27 Al 713 B9} 24 | 5
1 [1S0 90019 A]A%ﬁ Z [1SO 900120082154 2] | &k Zo| st P2 gyl A
ARZA QT | 5& Fato] 1SO 9000 £ | AF ?J; ge it
Abale- rgl—T_:_)\] t‘ll—?i":sH :rLA}-bLo]] ) o R )\]}\Eﬂ E— —
of %1}, 9 pwEglel EAHES 1| 274K 374 g0l | e7Ake] 34 Sol4 e |49 g
=85}, o A3l @7 AR A9 EE | 4
2 ZAslo] F=7o] fo]
2 |1SO 9001941 AEE | AXES o] FARZ | Uit e Ags)
dof el BAR A & FAFel 9ol 1S0|AF -
& Faslok sk, 7190001180 90003 L.7-3k 12184 e 54 |9 Ee] 4 gl | wA
WS IS0 9000-3% |+ WS Al F-gs) o1 S 9aA w44 | B
GES i = #Ee Fas = orse




IEC 62279 RFAS £5E 9I5t BAHOIAARIS| ATES0 BHRS FS0| Vst HF
BTS2 M13H M45(2010 82) 415
Table 2 Continued Table 2 Continued
O] AILEQ TEOS
Nol | A A )3 Mol || AT 48 b5
1B £zEgo)9) /g, 3| AEEgo] FANT 85 | 2TES u[gaAel AEAe v @ee ADA 9 44 | @
o, AF, & =i BetAlE 2 A4 diEl | of FAK A FAO sk ®a1 | B A Aol o] =i | AFA
ARG AR | gk A 9 AR 9o At | = Ags) SA B
A A iaiA = 2, B8 AEA
I e PP e ) et Lelal §7 R A
s}, X3 = Al of dt. o)
= =5 o N o Aals FARS A
15|29 59 #F A L A ] uelo E8H5]0]. 150
90012] ¥l A Ape]] wh
TR ofoF st
16| 49 A5 Agiel | tiAbds ol weh ddd) HE [ EAYe) nad 59| SEEAC] Befadel 5| AR
o g7t A Algel dist B7p7| ZA 19, 723 o) W) | o) s AAlE S 3 | A A
o] Fo] At} < 98t Mrwe BA [ Ahwka] A Ao Ao s
17| kst At ARgH | i EY L] o) gl Aol | AZEY o7 otz 9ol Lo | =5 HEg
= EYAE B & | B9 AFE 3 AFA (o] & w1 g
§)8] 8] AxEe] | o AT AR A g |8l HF 26| Qo] WA 918k | Gk A FAR | B
Ak i EZ 20 B | Bl d AZA A Bare] A re) | Bk o] R thgtA | AEA
Alelli= wiEA 4 5 e 242 4 & gt
A3} ISONEC 9129 Al 27k @A s Az Eg) _’P_EEﬂMﬂ ke A | 8t ae
BlzolA gelsl 87k o fARE AN | FA FAH Fo 5| AGA
A& Fxsof d. E}JFJ 2R v, |e] Aaai}.
18| Gl WEA] | RTEY 0] 4 AY | ATES 4 g2|a s de] o
ISO 9000-3° 718 | A& 2/dste] & AR | of 44 5} *4621% 39
Aol weh Eo] | ojstel el E 7 | B A 28| 2z EY o] obd A | AT EG o] oA LAA | A
oF #. R £ ) o] 8 ARl | £ FaL S5l
19| ATEYo] FXAE | ATEY 0] FAtae] A3 | AZEY) 53] sk AL | gt AA A QAR
Z9 FQ i EA| Aol @dAlolel tiste] 4 | o] P ol &l et g | 74 Azl g &
ol el WEEA Q4 A | o] sl WAkE £lee] § | w2 A Fol e vge golst
& FRop Sy | AAolE S dh) | 84 -
20| ~EEQ O] A FE | ATEY O] TLF AFEA | £TEY) 29| /st AxEYo] & | FART AYA 9 42| FANT
=uleA BE A3 |9 AxEge] AA AR | o] A7) A wepel]l gk Al | Edof fXHa AHMl | 2T =
17] WA oMol T2 | Aol BE A& 7] vk | HA Aol Oet Eet B | ATEIRATNE B |4 2 o
7 Ao} slofef @t | A o)lel 37} Ao 5 4 shal 1o mhE AU T
T2 Holaty Salsi) AE gosto] 4§
21| garpe)s wE 2 | gare) A B uye|axeg) 3017874 A9 1FE Q8| ATES O] P AT | ATES)
Z7] 2o} AFREE= 3| S AHoanE du). o] A PEE 915t A2 W | Aol gLl sk o | o] #e
7 Auke] 2 g5 oo} ) A 9] A9 AAQ AAE Helsto] | HA
St o]ef gt 482 ) 3|4 2 g8},
ko] A} fA 3T Are8 FAol g 4 | axeslo] Gakuel A | @
B BES ¢ T} 9 Aol ARgE @Al sl | AlEA
2| azEYo] sl AT | AZEY0] Tl AN | AE U g o eint.
o] Ase} AL | A Y AP E & 3| A 32| AAG, A, AT | FAE Aol oo P
A AEE ook st} | 7] 98t 2H AE B 7} T2 A rtel o | EAAA A EA F A | AA
AHE A gt LTAEY B9 3. Age), A% a8
23| oo At 2] | £z Eg o] EANE AT | v j;ﬁ’;;w’;:ﬂi;f:
ol WA AxEgo] | Aol gojstal B AE T FARF 2 A
ol By £73 F| 1 gl RS ) |2 2 =
oM ks ol | Wt fARSIE EEA | A
& ok . & | gl 8l 4T FL 59 23 ~ZEf0| ERET &S
AT EYo] ARG | £ £ g A%
A2 1 o] Bt o) 231 BEHEZ S
SRS P A4 B T wANT 250 HAE AZES ] VT A g 4
Su]ofof g}, A pxEgO)S F4 BRE FHS, JofE ZrAA Y




47E - 0F2

416 =ETSE|==F 133 HM45(2010F 8F)

WS ek QAR WA APEsta EA] st
= ZANS G5S AAZ R AFsta oldsl=t] Ut
B 850 A8 Woe AT EYe] FFET|o uphE A =
ZAZ A ol NIAA e s EF 2 ZF Tl A
o] AkEE, 44 o] tdelth A EYe] FHRT S
2 [EC 62279% 7|90 7 &, T o] whE ghAE &
TEg F4d BT G5 & o1 gol A shs).

. SWEHW 8 AlBT =14
<A 2Ba AT ER)YE (SW EF 214

A A8 OHBTATESROYE

CSWEIEE Y 23
CSwELEE A 23
(SW VN A 28
CSWRTAY 28
CSWRTAEAY 23
+SWERI =24 EMW Req)

* SMWeo|g AjBE K
CSW BT AR S 224

CSWRE AE 23
SWARHWET AR A28
SW 24 HE 22
(W EEA R A
+SW gloje =k A=A
*SIW Eo[E A[® AZA
W 2= 2H(SWEH)

MEAAE
23NgEY

HEAAE

HEE(EA)

SSWeE SAAE 2T
(SWEE HEAY 23 A ! =8 AE 2 234
SSW &= IREWREL) .—{ m sg AE =
S BHW BT AE
Legend
| D——————— Subsystem [ e — e » <ol verliaton)
|— - - PUE Valdaliar)
- ATC System Level >

Fig. 3 S/W quality assurance activities during system develop-
ment lifecycle
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Table 3 The responsibility and role of organization for S/W
quality assurance
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Table 4 The V/V procedure during S/W development lifecycle
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Table 5 The detailed procedure and documents during S/W
development lifecycle
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