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A Study of Fault Tree Analysis for Embedded Software

MASAKAZU TAKAHASHI'!

This manuscript proposes a Fault Tree Analysis (FTA) method for embedded software. Various FTA methods have already been
proposed. The concept of those FTA methods is followings: preparing Fault Tree (FT) templates, and developing whole FT by
combining those FT templates. Those are insufficient for developing FT. Furthermore, those FTA methods didn't pay attentions
for software, such as embedded software, that had real time characteristics. Therefore, it was difficult to develop new FT from
scratch for the engineers. Proposed FT method makes the inexperienced engineers develop appropriate FT by reviewing the FT
templates and defining a procedure for developing whole FT. The procedure consists of the pretreatment and development step.
In the pretreatment step, engineers conduct identification of instruction group, identification of scope and use/assign for
variables, and identification of execution type of each software module. In the FT development step, we define following FT
development rules; identifying the input variables in the statement that cause the failure, tracing the instructions that the values of
variables are assigned (calculated), and repeating those operations clarifies the reasons of the failure. As a result of applying the
proposed FTA method to the failure that the spinning satellite rotates too fast, inexperienced engineer could develop appropriate
FT as well. We confirmed that the differences between FT that were developed by different engineers were reduced.
Consequently, we consider that those improve the quality of software FTA for the embedded software.
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AHH, arta—F AT MNIEBE, FT 0 MR
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TRV A7~V A M EEREKD LT LT

Reese 51X, Software Deviation Analysis(SDA)Z HVNTC,
T NOHIEY T N = T OREWE NS B AR R
ZL7Z[3]. SDA X, ®XHRERDT T MREFREIZH D
BRECHIE Y 7 b = T ~OATENEL LB, 77> b
OIREENRED L S22 D h (BREEH 250 HErT
LHFEETHD. ZOMmMLTIEHEE Y 7 b7 =7 OfERE)

b ATy & W O x$I5S MR & & J Causality Diagram % 1Rk L,

Z 3% LT Qualitative Mathematics Z #3252 & TH
JOELERRET S, 2Ly, AT —F D& L

DTT 0 EPREERBIZRDN 2 TED L OIT LT,

(2) BEOHEIN L CTREAZHEEIZT 5H%

Friedman 51X, IEV T NAEX A LT 0 7T AIZxT D
SFTA) R 2R E L. Th%
Software FTA (SFTA) L IES[4]. SFTA Tli7/'m 7/ 7 A%
FEITLIEMRE L TAELUIWMEEZOJFIK %, Fault Tree
(FT) ZERLARSBEHL TN . ZomXTixres
T LDIARETH D WHILE XX, IF X, AR LT
RS L JHROBEREERT FT OORBEER L. 7
07T MIEITREZ B LN S, FT OORBERARAE
DETEED FT 2 T&E5 L oic L
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fi# T 12 Systems Theoretic Accident Modeling and Process
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FIEBEERE L OMEERICL Y, AT AEERICHEN 4
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3. Leveson O Software Fault Tree Analysis
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AR L R FE G OIS BERICH Y 95 Software FT
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AT HRBITFT EEETH D.

(a) AT T oA <Rt (b7 FE- PHFHR
(b) B DT ooy, FRFETEN. FEOFREIC AL 2.

(€) EFRMLRE A~ MR ER MRS R
ZiEL BREE R, GEARTE

(d) FER-ORREROT RIC L0 b F3EiRikcaien.
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TLEThDB. IOTRTTADEE, Thll EoFEHEN
WODT, SFTA IIERSET 72 5. =FBIZRE A 53
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T, ZHhULEOSHIIITOR. /i) False DEBEIE
x>10) OFRFE LT Ix=gx)] BDETINDZ LN
RKEND., 20T T T LOHE, gx)DFERITARSN
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>TC, Ix>10) OJFKIZ gx)A 10 LV KEWEEKTZ &
W27 %, Y EofERNG, BT w77 L& JAT LR
[x>10] &72DMEERNEET DHER T, B gD
EOMER10 LV KREWMEE 2D ZeEEBEXLND.
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X 1 IF-THEN-ELSE © OV ([51& v 51H)

WITTLE s34
FRERIER

WHILE % WHILE % NEIEoE IR
DFDFA LIFETL & LirsmER
BTEL. EAnsEE 24 3N

X 2 WHILE @O ([S]L 0 51 H)

Function call s

FhealsfEo o

=

Function call?? Function call?
ETEha ETTERw

X 3 BAEFEOH LoORE ([51& 9 51H)

23
ERFH[EET

[ 1
HEQOFEEM AeeS L PO
EHEh(aE A S A

X 4 RAOORE ([51L 0 51H)

.
Then

[ ]
x = 5); aZh, a<h,
Else X =5 X 1= g(x)
()

IF (a Z b)

X = g(x);

1 -
3
El=lr b ¥ N | a=bh ‘ [ x:=5 ‘ [ a<h ‘ x = gix) ‘
X > 101872 54 BRI- 3T 5SFT
X 5 SFET o =1
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M7ICACHEOHIE T v 7 AT, LR
D30 D& B DI E RS, FEFLITHERL PASCAL T
b5, 8 12 T(Z£%) PERIOD DENRKET X5 ik
FRIZXT D SFT -7,

LLUF o SFT ONE &I 5.

IXUBIZ, Zo SFT OogkEEgL [ (%) PERIOD @
WAKETESD] 95, SFTO LD 1 5IH OBEES

[PERIOD OENKET XS] AT D,

ZFKBIZ, Z#PERIOD DEEZHILTWEH TR/ T A
Wy RS, %4 %84y 1 Function PERIOD @ 8 17~10
1TIC&® % IF-THEN-ELSE XXH D 2 i ThH 5. LA S
75 ¥ PERIOD O i % /1 L T\ 5 45 ix 72 v
IF-THEN-ELSE XD 281 TMS = SUNJ 7% True DA T

TPERIOD := SUNP 73K & WMl & 72 5 ) 355 12441 PERIOD
DREL 72D, False D34 1% TPERIOD := MAGP 23K & 1
EE2D) BAICERPERIOD NREL RS, 2L ER
RFERLEEZD. ZhbDHH 1 SORRNFELEREAETH
X EEENAELH5OT, SFT O b 2 TR

TPERIOD := SUNP 73K & \ME & 72 % | & TPERIOD:=MAGP
DREVEERD] %, OR 7— | GaEfits) ZHw
THEA L Citik 4 5.

=% H1Z [PERIOD := SUNP A KEVWMEL 22 5] FIKNE
4213 IF-THEN-ELSE X O 4:44:#i728 [TMS =SUNJ T, THEN
B84y TSUNP DENKE W] BAICELS. Zhbk,
SFT @ k735 317 B 124 % IF-THEN-ELSE XD ORI Z 30
AT %, [F#EC TPERIOD :=MAGP A KEVMEE 725 ] i
K1 #521% IF-THEN-ELSE XD 4/4:&i7% MS NOT = SUN|
T, THEN ¥4y [SUNP DEAKE W] HAICELS.
INb%, SFT D kA6 347HIZ% % IF-THEN-ELSE 3L D
ORANZFAT S

U H 2, TMS=SUNJ IZ2WT SFT ® Ed 417H &
0 T OOV TELT 5. MS X Function PERIOD @ 3
T~TATICHHEA TF XOFD 3 MpFTTRASI TV 5.
ATEICH D1 2HOMS ~DRATMS :=SUN] &% & 2 5.
ZOMENEITENDZDITITEA IF STOHUO IF LD
ZAER 2BV T TSPINOK(SUNP)AS True] &720, 73D

IMS := SUN| BETINDILERHD. #-T, Thb
ZHERKANEFELLELELT SEFT O LB 4 TRICH D
IF-THEN-ELSE X O ORI AT L. 7TTHICHD 3 O
HDOMS ~DfEA [MS := SUN|] &2 5. ZOmanE
ITENDT=OITITEA IF SLOIMUD IF SCOFMEEIIZB W
T [SPINOK (SUNP)#S False) 720, 7>, A IF XD
PRI TF SCOFAEHIIC VT TSPINOK(MAGP) S False |
L7220, 2o, IMS:=SUN| WETINDLIMLERHDH. i
ST, INHEFRNESRLE LTCSFTO END 44THICH D
IF-THEN-ELSE XD O e BIZEE A3 5. 723, Function
Period ® 6 {THIZ®H % 2 DH D MS ~D LA IMS = MAG|
WZOWTIE, TN ETEND LT TMS NOT = SUNJ
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L7225 DT, SFT OB L7gv.

FHFBIZ TSPINOK (SUNP)2S True] L7225 H%E %
%. Function SPINOK (PER) (PER /& SPINOK ~®5[%%)
X PER OfEIZ LY True & %\ False #iX9. [SPINOK
(SUNP)?8 True] & 72 % D1 Function SPINOK(PER)?D =t —
K& v, TPER>100] 7>> [PER <65000] 72D, SFT ®
225 54THIZ TSUNP>100) & TSUNP < 65000] %, AND
F—rERAWTHEALT#E®IT SH. Z 2T, Function
SPINOK(PER)D =1 — R L ¥, ZhLl EOFKNEL OB
RHBETHD. TOED, Zhba I BRI T2,
FEARFEL L LRSS, £2TOSFT OFKIZ-OVWTH IR
LERBTERWEARES, HoHWIE, RERFHEZS
ECHEBROIFEHEZ Y K.

[PERIOD DENRKETX 5| MFEFEGITR L TERL
72 SFTA #[X 8 12779, ZOfEH, TPERIOD OfEA K& 7
X5 MEFELOKIKIL TSUN PULSE L W25 &
% I TCLOCK (TELEMETRY INTERRUPT) 23 &% % |,
SUMP Dl [SUMP > 100 7>2 [SUMP < 65000 & 72 5,
MAGP OfEA TMAGP < 100] 7>> TMAGP > 65000 & 7¢
D EREEGIND.

* routines far i in perioe *f

In
IFSPINDK{SUNF} /* determime which of MAG or */
ThenMS =SUN  /“suninfol working DK *f
Else FSPINGK {(MAGP)
Then M5 := MAG
EBeMS = SUN I+ use sunrif meither *f
IFM5 = SUN
Then PERIOD = SUNP
Else PERIOD := MAGP

™ retum sun-period or *F
™ mag, period depending */
Ene

Al
SPINDIC:= PER > 100 and PER < 65000;

Function LENGTH:integer;  /* retums tip-to-tip lergth of boom wires */
LENGTH = ma=fT L0} * madT2,0);

PFrocedhre RESTART & £* telemetryintemrupt (mikec] *f
Begin
IFDNCTR <> 1 £ count dowrr until O Then *#
Then DNCTR = ONCTR— 1 #* reload the cowrt and bump */
Else besgin #*the sun angle theta */
CNCTH = DNMAX;
THETA = THETA+ Lmod
End
WDCSS == WDCSS + 12
WICTR = WDCTR + 1;
Case WDCTR mod 16 of
[ .
-

#* record msecs since sun *f
£* and update T/M word number */
™ do ane of 16 rowtines =/

14:TLL ;-“SAMPLEGLI)- £* sample boom one length pot */
15:TLZ := SAMPLE{LZ}  /* sample boom twa length pot *f
Erd;
Erd

Procedare RESTART3
Begin
ELINP = min{l ASTE, WSS } /* s periad s mie af the last bag periods *f
J* Pttt oo el clivichn guoriioed rvhes 128 parte.

Ead 13 the munber of milizsecands for one preudo-sun-degree =5

#* sum pulse Imtermrupt *f

DA 2= minf{SLUNP + &) § 128, 35K ) A 2ot ervarvver wnxsirnam =
DMCTR o= DMMAX: F* v e counir to
THETR=& J* reset s angle *F
LASTP = WSS £ recared last peviod =
WDCSS = O 7 racal weearhs i cas *
Erd
WEEH: T g f s F
Begin

Crisableimts; #™ sl SOS0 Inbemnapts ™}

Fiof | 2= Ot 127 s 5 s samngrlar 1248 pahats *F

AN == DBRS:
Fad the it iy Hee wo.
of vecris s swi, the suay st v thr whasa-benbad-looysdomntr Counstar*f

WILOST = 54 £ weonds koot during disble "F

WSS o= WIKES + WOLDST: #* i wrowds <l moe sun pulsa 47
Whila WDLOST >= DNCTH do / upsdata cun sngla *F
Bl

WDLDET = WOLDSET — DRCTR;
DNCTR ==
THETA = THETR + 1 wunall 125
= |
DACTH == DMCTH — WDLIBST | set mew dos count “f
Evnabal eirtsg
Ewdl

6 AVVEE DT T A(5]1LVFIH)
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| PERIODD s k&4 55 |
|TER1011=SUNPz>S Iﬁ D:=MAGP?
REVEZBEEEZS b\ﬁ&?l%ﬂ_’?‘
=)
SUNPZIAZL | Ms=suN |[ MAGP#zskE || MS + SUN |
LASTP WDCSSAS KX
Al WDCSSH
- f’ g
EATENIR

x| 7 [PERIOD OfER KX F X2 #bEE5 0 SFT ([51& Y 51H)

4. BEFE
4.1 REFEOME

3 B TukX7= Leveson ® SFTA F{£ T, SFTA D& x5
L a7 T AOREEIZIE U SFT OO ANZ SO W TIE &
NI o T2 h3, BARIY e SFT OAERTIEIZ DWW TIE, il
LNTWRnode., T, BREROD I WENTE B HH
\Z SFT Z1ERR9 5 Z L iR CTH » 7=

ABFFECTIL, SFTA ® 47 v 77 L% LT SFTA 28 FE i

L%#wiﬁmﬁ@ﬁ%ﬁﬁ.é%m,ﬁT¢%®w—w
PAREICHET S, e kv, HivE oRERICEFEET
(2, HERRAIC ﬁ@%ﬁ%f%éio T 5.

X 8 IZATAER DM AR, FILBETIIMT T 1y 7 O
BRI, a5 AP OB D A 3 — T KA R EER R
Wﬁ)&ﬁ%-ﬁﬂ@[”,%VJ—W%%ﬁéﬁiﬁﬁ

RED X (AW, ELAA), BV IAZOEEIL & B I-RER Ok
% EOMILEITH. BT oy 7 OFBMTILIF 7y
(57 ISR A MigEZH 3 2%) X WHILE 71 v 7
(XA MEEEHT5) EOEMRGTE 1 DOMB T 1
w7 LTCHML, —HOEYa— L LTHI ZET,
SFT O OREOMAFEEH L NCT 5. B, ZHIEP
IA MEEEFTHMBT 0y 7 OSFT IR 202 HIX 612
R L2 EARE D SFT OO A DY THRERT 5.
Tl T MEBOAa—T Ry - R RAD RS T
A ST D BRI BT AR 2R3 5 &
LB, BEMFERENTWDED ERIEIRASH
TWDDONDRGEIT). T al T AOMEEGCRKRE
R, mnT ey CEBEERTLZETAELD. EL
Ty ey 7 CHERSNIERL, HOGETcE 0L
WEARA SN TVNS., 20X bDOHERILEHD
EOFEHERANCRVERT S, oA a—FLHEH -
RADEN%ZITH 2 & T, RRFELROBHEESHIZTDHZ
ENRTED., BV 2 AREBEOFITRSTIE, Trs
T LR DY 2 — U EHAER S D TE Y A AL

(© 2013 Information Processing Society of Japan

BCHERITENTWDONEHBAT B, BiROEHD A 2 —
TRy EFITHREOR 3 ERALNITHZ LT, BHOM
NDEFINDEIAIVTEHLGNIT DI ENTED. B

ZUE, ZH A DE ML L E 0 SALMEE OB )T TR S
AL, BEEICESH SN EEHEATLILERDD.

B0 AREEIE L AR fRER T, BV AL OEREEZIET
D ETEEENIARNDE UG ICEROENER SN
DHAAIVTEHONITHIENTED. Fi2, o0
DA &0 BN IABEE L RFLALER L fRERN TE < 7
STGEDORBIIOVWTHEHLMNITEHZENTE S,

P B il 1-2ORB A LLTHIE 2 S,

“WHILEZ moi& 100 S A—F ELCHIR O S,

~EEETNEL ARy A—Z L5 T, (T RO SR 5)
S ATDAD ML DOR AT AL LB T,

a=h:)

» [ S0 1 2T MBI ZEM ) Do w5,

~ 13 5 5~ SR (A 5 1 R R 35.

+E VARG EREIRE 5. (MRLE, WA )

SISAZEY (- MR A A TR RS,

X 8 HIMLELOHYE

B4 92 FT 1BV — /v O ZE A 7~ 9. FT {ERR/L—/VIZAD
BRI o 1= 7' 1 7T A DOBIEERITHT 5 SFT & 1Bk
THEOFELZERL TS, LUTNICV— &2 RT. I
\Z STEP1 THEZRAE S DM I N—T WA T 5. £
LT, 20BN —7NigkEE N3 21K &2 AN
(RSN TWAER) 20L&t WlxiE, x > 100, y
OENKEV ) Z#B14 5. RIZ, STEP2(a) Tk ¥
L 7N — T OREEICIE Uz SFT OO M & i3 5.
WEORIRZIZ T e 7T ARFETSINEHBERELD LD
(B 20, AVERRKEWZOHIERKREL2>TED,
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ENEHII LI TeDITHMENRAET D) &, FEfTSnknro
TRRATD O (BlZ1E, WHILE 3OS False &
725 TV, WHILE IR FEIT SN2 W2 DICHTEFE LT
HIAMER W BN TeOICERE T D) b, 2T
STEP2(b) T LE D — A & it L, MERHIUTHFEDIR
RINZIBANT 5. % LT STEP2(c) Ci% X445 SFT DU 72AIC
ipE ORI FR B & FE AT 5. =% BHIZ STEP3 T, STEP2
TYERR L7z SFT O FEICFEE LIZRIRNFELD 151 921
SNV, RRFERZELIELEHE EHT 2L W

LT L. FLT, TOEHEDNFHREIA WD (I
EREAENTWD) a7 NV—T %3 5. FO,
%@@fﬁot%ﬁ@x:—7zﬂ&ﬁm-ﬁﬂ@[“
M3 2EMEHERT L. YT LD REAROLA T
SEMl%,&é#éwﬁ#ﬁﬁﬁﬁ@FAismma%
FATT 5. HETIEBEDNEREOLFTI TRAIRTWSY
BT _XTORFEHITE. ZOEEEROGS 7 L—
TEBHTERL D ETITY URRFRN ZNLLEFEM
{bT&ERLRDETITI).

AL TIX Leveson O#E%E L7z SFTA FiEIZxt LT SFT
OVERER BT DO ORI L SFT Z{EK T 57200
N—IVEEFR L. ZHhBICE Y, SFT AN IER T
XHLHICLT.

B FOSTER1-STEPSDA— 7 RREIFR L5 SN ET.
BTEP1: - ELAEBA AL NS Y A— 7 LD RS RE T 5.
STEPZ: () R 7 7 — 7 ARG LA F TR G 5.

STEP3-1: WA ROR TS
(@B [EEIMASNEN T A7 | LB RT T BSTEP1~XS)
GHEOHOTIRIMRASAS A Y A—7 ) I 5. STEPL~H5)

STEPS-1: WA AR ErnE S s
EHoHEAASIS® T T A—7 |\ 5. (STEP1~F5)

W ST TFTRICORVI A 7 o 28 AT 3FR 725 RAE Y =i,
FIORERRTII BRL I -

X 9 FT {ER/L—/L O

4.2. BREFIEIC L D SFTA OEAEH

AW CTHEZE L= FIEE T 5 72912 Leveson & & [A]
BRICA B 20 TPERIOD DIENKETX75 | ifEHS
\Zxt9 % SFT ZAER L7 R Ak~ 5.

IZUOIC, B8 ICHEWRETLEE 21T > 72 (RERITAME).
—F&BIZX 9 @ STEP 1 %1 H L TPERIOD DEA K X7
XD MEHERREELDMAIN—T L EHRERE L.
YT D n 7 — 71X % PERIOD @ IF-THEN-ELSE 3T
(¥ 10 DDYHND MS T - 7=, ZEH MS OfEiEMS = SUN|
DFED TPERIOD := SUNPJ, B XU, TMS # SUNJ Ok
TPERIOD :=MAGP] D2 3 fi CEHENTWD
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Funetion PERIOD:integer; /* redundant routines for caleulating spin
period */

Begin
If SPINGK (SUNP)

Then MS = SUN

Else if SPINOK (MAGP)
Then M8 = MAG
Else MS := SUN

HIf MS = SUN
O Then PERIOD := SUNP

: Else PERIOD = MAGP
E]'ld R

10 Function PERIOD O €Y = —/L

[ PERIOD DA KE 45 |

[MS SUN_| [ sSUNPOfifias k455 |[MS # SUN |r\1AL.P0){|éz&\,k—:*: 55 |

| %III‘IL I‘ER_IOD I | ;:ruc R.ESTART.’!l | F'um, PER_IOD |

X 11 SFTA O S H (GRP#%E 1)

T BT STEP2(a) T s 7 /b — FIZxhii L7z FT O s

PUET D, Me sV —71E7 ey s IF XTHHDT,
IF-THEN-ELSE 3£ SFA OO B %@ 3 5. STEP2(b) T
MBI N—TNUTEITINDNEERT S.
THEN ffi & ELSE fio NE X, {RALTH B DO THTET
S 5. STEP2(c)T FT ORI % £ U 5 S & 7tik
T5H. ZIZ T, SFT oORAENCH D [4M4H17% TRUE]
LR BgA & T4 FALSE] &R 588 %Rk d 5.
SFT OORRTINCHE S &, Fii# 1% [MS=SUNJ & TPERIOD :=
SUNPJ & 72%. Z @, TPERIOD := SUNP| 72 ? ¢ [PERIOD
DOENKETE D WEFGIE, [SUNP K&V JRKE
ZIlEETHIOND. %FIE TMS NOT = SUNJ &
[PERIOD := MAGP] &7¢%. ZOfER, TPERIOD OfE)
RETED ] HEBFERIT TMAGP PR E V) JRINERICE
Mz N5, 112 2 E TICHER L72 SFT &R,
72%, SFT OMBEHERS D 24k L7z DB [Function
PERIOD (Z3\\TC MS = SUN T PERIOD := SUNP| &
lFunction PERIOD (235> T MS NOT = SUN C PERIOD :=
MAGP] ZiBFLL7=. ZORE, KU TEMLZK 1(b)D
MHARHOT 7y 7 A L.

Z&RBIC B L7 SFT o TSUNP A k& V) FRHELD
SFT Z21Ef3 5. LA, = SFTA O DIERICE » T
3 5. ATLEOERN S, SUNP Z/AEHTHLZ &
233> TE Y, PROCEDURE RESTART3 O H TRAA &
TWDHZ ENGMhoTWnD. i~ T, STEP3-1(b)iZ LV
PROCEDURE RESTART3 (2B @3 %5. SUNP 23 K&EWMID
WTC FT 2#1ERKT 5.

DU H (2 SFT 7ER /L —v o 2 [l B 03217417 9. STEPI
T, SUNP D% {4 AT X PROCEDURE RESTART3 @
[SUNP := min(LASTP, WDCSS)] ThH 5 Z & ikl 5 5.

ZDHBA,
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| PERIODD AR ALY |

[Fine SPNOR{SUNF) #True| [Fiimc SPINOK{SUNFITrue | i SPINGKIMAGPIAFTrue |

i i
MAGE MAGP
<>

12 $EZRFIEIZ L0 FERL L 72 SFTA(1/3)

2

wDCcssAS
REW
LASTPIZHT
E{TEEWDCSS
lﬂlﬁliﬁ@ﬁm
WDESS A KLY
]
L 1

_~BRH IR D RESTART4(CLOCK)

WDCSS:=WDCSS + WDLOST WDCSS:=WDCSS+HATAEL

HRREL RESTART3 i [El)WDCSS:=0

RESTART3 Fi[EIMDWDCS5:=0 PETERAL

METEhAL ‘
MEO | VBRH Hif[El DWDCSS |
WDCSS:=0h¢ =WDCSS+WDLOSTA A E LY
FEiTEhEh

= B o |[FE2_

- WDLOST) || WDCSS:=0
RESTART3 |[ sUNP:=min()J[ oNmAX _|[DNCTR ][ THETA:=0|[ LASTP ~ A
HEST ST -=min()A%]| :=DNMAX ﬁ‘Eﬁ- :=WDCSS 3;%,{? Effahgn
A shii =T HET hily || AYREST

e [ESa R <> <>
SUN PULSE
INTERRUPT High rate

- WWDOLOST §
SRUES a5+ Y

13 FERTIEIC L 1ERR L 72 SFTA(2/3)

N

| RESTARTA{CLOOK)

WDCSS:=SWDCSSHL AT L
RESTART3 #il [B] 0D WDCSSs:=0

AL Ta T aE TR
=5
(WDLOST)
| Aokt
Ly

i =] 02
WDC55:=0A%
iT= A AELY

InterraptoLOCK)
LETTL|
pir4-E

14 $EZRTFIEIZ LD FERL L7z SFTA(3/3)

STEP2(a) Gy Ay 7/ /b — 72 kbis L= FT O & Yl 9% . IF-THEN-ELSE XD UM % ¥ff9 % . STEP2(b) Ty s 2
= =, [SUMP := min(A, B)] i [TF (A < B) THEN (SUMP := NIRRT ETINDI N ERBT L. 20

EAT S
A)ELSE (SUMP := (SUMP :=B)| £ ZE X 5 Z L N TX D720, IF-THEN-ELSE 3L & ZDOHORASUINTFEITINDH DT,
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ZMBINIL A2 vy, STEP2(c) TOMRBNC & 2 4 U 5 &1

LASTP K&\ BELU TWDCSS A KZ\ ] % SFTA
DORFNFTEANT S,

FFEIC TLASTP BRE V] [ZOWTHHIT 5. LI
Z OFEDIERRIZHL > THIT 5. LASTP (XA TRFTE
HTHVFEEY 2— VN TLAHEHINTNDEERDI-> T
5. &> 7T, STEP3-1(@)%1795. MLEY2—LNIZHD
[LASTP BRA SN B MBI N—T | [ZBET 5.

LIBE, SFTA 1ERL—L D 3 [l HDEITEITH. ZOE
H(rFRERFLEN TN ERATE R 25 E TR IKLFE
5. ZoRER, K12, K13, X 14 1277 FT 233k
B o7 E KR I BE o R I T SUN PULSE
INTERRUPT % Ht Y 4872 5 ), HIGH RATE SAMPLING 7}
%% 4% ], TCLOCK (TELEMETRY INTERRUPT) 73%%
T5H] Lol

43 BREFIROFE
WBEFEEZTMT 5720, BREFEZHOTERLE
SFT &, Leveson & 235MER% L 7= SFT % Lb#g L7-. = D5 R,
M5O SFTOFRITIFIER U THD Z ENyhnoiz. LvL,
WL OMNDERENBENT. FOHBICHOWTUTICIR~S.
Leveson @ SFT ##5 TR & 4172 [CLOCK (TELEMETRY
INTERRUPUT) HZ3T 2] OBRICERLH > 7.
Leveson @ SFTA F¥: T, SFT BV — A EFR ST
o=ty SFT ERE IS X » TIERGEREN E D 5T
Wt BE X bND (SFTERENEBBREEZEK L TND).
RRFIETIL, SFT 1BV — /L CFRIEEZ BRI LT-%, SFT
DEBMEN72< SFT DA ETRRB I N TV, SFT 2 F &
5L TSR &2 R L7ZBRo BRI B4 5
DRTHEG DD, SFT OBEMREL <D, ZOHITE
WCHIREFIEDIT I D, MBERRKEZ ST 272 0EE L
LTIHERTWA EEZLNS.

#EESL [LENGTH OEA/NES$TE 5] I L TH SFT
ZUERR L7-. ZDOFEE, TWDCTR Skt TU vy F&h5b ],
[DBRS 2SEEN L72\V | D4y T SFT DEENRH 72, L
ML, ZRBHIZ 2V TIE Leveson 5 DS IZEEHN 72 5 81
MR, FEM7e TN TE o Z ENRETH 5.
FD, ZBRPELTZ EFR0LEHFRD.

Plhicky, AV HEOREHENELS 20 TF 28
R DJE R TR E TIEZ 8 U7 f5 5L, @Y7 SFT 28
BENAER TE B Z LD ER TE 7.

5. FEHESHRORE

AL TIE, MAHY 7 MU =7 ICH A REZ: SFTA T
EERE LT, ZOFE T SFT 2B 5 BUCRTLHE 2
T92&7T, RV 7 My =7 OUFELORHMZH 50
LC, #%%Kid 5 SFT ODIERZRHIZTH. X 51T, SFT D
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YERLCIIMERLV— V2R LT, ZHIC LY, FT 2k
IR T 5 Z L A afRe & 72 0, HlTE ORBRICEKFET
23] 72 SFTA PMERTE D L o127 o 7

L% OMBE L L CIE, 2% SFTA FiEEMOMIAL Y 7
U =7 OMFEREMEATICEA L, REFIEOMH I ieH
FAEZALMCT S, &bic, T2 TELNEMANS SFT
ERRFEDRTME E NV — NV DEEEZIT-> TN, S HIZiHEY)
72 SFT OERE 4B T2 Y — & B L <.

EiF3

ATFIENTTRE 25 4F B B2 B AT 70 2 Bh ik 2 38 TR 3 o i s
AT e 1 i SR - [EH GRS S R T LD Y AT v R Y
AU RNFIE] OXEICE Y EhE L.
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