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ABSTRACT

Customers' requirements written in a natural language are rewritten to modeling language in development phases. In many cases, those
who participate in development cannot understand requirements written in modeling language. This paper proposes the translation
technique from the requirement model which is written by REEDI(REquirement EDitor) tool into a natural language in order to help for the
customer understanding reguirement model. This technique consists of three phases: 1% phase is generating the IORT(Input-Output
Relation Tree), 2 phase is generating the RTT(Requirement Translation Tree), 3 phase is translating into a natural language.

Keywords : Requirement, Translation, Model, Natural Language, REED

1M B

A2ZE S Ao & dAcAe FHHdE FME O
dACA AHAY T HAHcE o dyz Wy ¢
o €& EY, 247 4= AT A2y 8FARRS
AZES|o] A7) oate] AE) thelojny Sor TH
H AZEgo] Rdg HY fc) Jog EAVE 4AZE
flo] Bdo] st 715S S AE AAe] sl
Atale] olajstE o2 HHgt) olox, AZE o] B

& Z2agud oo T 2F = YA 7|0 ¢sld]
=2 WY "o,

A FHo| oy Adoz 71&® L7AMEY AS
2d2 WA B F7F 2% A Hoo] o
Hue A 27 HAFE oA UEx, FAYT 8

t 2 8] fl:obaolsta Aviohetel HFEBA vpaLa A
toEAs|e ERgetR YuuE e g A
A 3| glcolEdishal N EA HEStY g
it 3 3] Yool igta dalgehy g
e EH 420084 49 289
F A 13 2089 69 209, 23 2008 7H Uy
AAlghs 120089 841 2290

FAGS Z2AHE Ao} AZEY 0] TH ujg 2 B
A 43g Zrl. James Martin® AZESo] Z2AE
A BAEE ZAFE FoA 6%E LTANE Ageln, o
AZE F 4 0%’ dFow 2AqgHAY 238 AY H8
A SAY BAgE 2TFAE "ozt Hustn o
[1). 27413 A% A2 S Z2HE 7]y
9 9F 30~50%7F A2 v EelH[2], o] A v& F
70~85%7t & FAHEe] 2. 7oA 71913 cH3).

ST HY 2 {78 Fol7] $18ke] UML), Simulink[5],
SDL[6] 522 87FAE 71&dlaE xgo] Axs 1 gl

UML 20& Class tho]oja@e]i} Statemachine tho]o}
a3 F 137k tojolaf e FHAM Aage 2dy §=
gojeltt, Class thelol2q 58 F3A Al2ge 3H
Aol x 2dgS & 4 93, Statemachine tho]o]1y
T BAA Al2EE YA BHAM EdyL & £
Ak AHQA FFHA PNFHQA BHAN mde s
B, A2 F2B ollet Alxge] Ao dif 9
g mdyo] 753 Aok £ UMLE e AHeA 28 &
B3aka gl3 IBM®| Rational Rose, RequisitePro, Borland®]
Together, Telelogic®] Rhapsody 5 B< Z=7olA =913



648 FEXMZ/EZ=EX D M15-DF M55(2008.10)

t}. o] E7E Fo d¥E UMLEREH Zzaefvrt 24
sof & Z=E AFoz A 7S E AFE.

Mathworks®] Simulink: 529 A2¥& 2dg AE
o)A, A7 98 AxEgoleltt, Simulink: A]2~
+ AAsted 498% o MR HEPEE AFdo 9
£ E9, AND/OR AlICIENAMRH AF HA7], 3 A4
Aol ol27)74A] thtg HAEUEE AFdh o5 AFxd
EE o]&3ld Al2®E A 2dy & £ r) Al EHo|
Ag FYP5t9 A2=de & vE 4338 & 5 3,
AAE A2de e5E vlg] Fold Fx Qlrh =3 ook
g R7t 71%E §std 87AE @), HAE L g9
715 % 7Fedteh

SDLE o|WIE 7]uk Al2g] 53] 91454 Alzde] 34
XE 71€387] §1% dojo|tk. SDLL Eitsx ¢kon] A
o A& YPAZHES 7L = A mddel HEs)
t}. Time sequence C}o]ol1ye Alxle] Y& ALl
BN HAME EEsH=d 5493 HYPsic SDLES A4
H Alzle] P95 2y §7le] Hel§ “SDL machine”®l
il 22 A 9nE A Y13l

ol 87AI Rdy/7E AdqES BF FEFAHA 5F
< 73 ok M FEEE EAL oEy] ¢ g
FHQ E7ES AT A3 AHSE 239y F484
€9 ouj7} E£Hsiths Helth §3], ol W& AMEshd
LTS A, AHF 2= A7) T WY AFEvt
FeEA MY HAA RS LFE Y F Utk

a2 AdelE AMEhE BA717} Statechartt} Stateflow
2 71ed 87AEE AQR ¥ Hgsto osst
= bt B ogdgol stk ol Statecharte] #3H A4
< 7M1 9& wolof ¥]2A4 Statechart® 7|&® 274}
38 AgsA ola]d & glow, Stateflow A 3ol g <]
v & AEsA oldstn A& o Stateflow= A4HEH &7
AHeE AgstA MgE + 7] diolt Al A
43l 27 1AL 2ddd 8 7AEEE olgEtr] 4
3|4 Stateflowe] NdE F5sen A 7] W& #
doj7} obd aFALES o]&dlr] PETh

BA7te A7 5 AL Fojshe ohddk AFo)
AHRENA 5YT A9 AHEE AAlse ARcE AR
£ Abolg AL dgFE WY ZiYold EFF AFde
Aol Aot} dE EW, AHoR 7|&d aFAIGo R
BE A 2FAE FE5E 71¥[7,8,10] 52 AF
g QTFAE Ao B 52 Fu AE ZE A4V E
298 C/C++/Java ZE=2 HGstd Fo2H HAI7let =
239 Atele] 7442 dl9) FoH9). o1MF s w2
2o HY® ojuig}t 49 Wgoge HAE Aol HHE
98 =7 Bo] A7 n gt} dF 9, C/C++ FER
BE] UML thelo]adES A7z Fol12) Z=2a3
F=2RE UML AA delojayd 5& Aoz A48
Fe 71% < olu] MS visual studio® H|EF B2 =7
o HgFA} 22 oz 2ddy <oz 7|&E /F4A}
e Adolz ¥y st 49 Wgozo wge diFd

TE obF o]Fo|2A] ¢gx it

£ dFdAE 288 Fr)Yes BdE LFAE A
do] 8TARe R WHshe Vel didte 7)Edd vled
7ME 874 e Al2¥9 REED(REquirement EDitor)ol
2 &5k REED: # A7) /us 87AMES e
=5 Add= 8TANE @e] =Fo|th REEDE 1Y
A Bz QTAIEE 7lE¥ ol $189 REED:
e SuE 7k 2R AHA L FAE 7EE A% 29
YA AAEE Fsta AoHie6)

B47 32 AAVH= REEDE A3l REsix 9u
£E8, 4 guE MR 2R HQ AA 9 dFF=
2 7S 718 F A s a7AlEke gy
A AH g AAE Jehe 2Y=Z2 LD FYd
ou|2 Qlste] QFAMEe] HgAo PHYE BAsE A
o] 7ks3l Itk REED7} vliia 3443sig dojz2 874
& 71«3t E A Y@ dogx, REEDY AAES9 ¢
o o] 59 Al tiFdF HEF oujE B2 BFN7tE
LTAEE HAst A& olsfst: d oY A @
o 283, ol AF Rdyd 8 TAI 0] BNV x
g AgsA 2@ cAE odEe d FiE o o
gA 2R A 2 PAIGo 2 RE Adoj2o A9 wWio
Z ¥Hgd 8IS dAIZkeE 2471 Alel9] 3HF Al A6l
e 7dE & oz doE

2 =89 7L olelg 2t} 2N = BAATE &
Hata 3o A= REEDS] 715 ¥ &7AHS 2893}
Fdst= Aol disto s 2siE 42oAME a9y
H B71¥e2 7led 87ANNE Aoz M ¢
n2Fol st &g 5HAE dd dAE 8
o dnaFE Fristax gk, Eoz 6N FES 7
=@

2 3@ oY

AZEFS] AWHHIA o)l W& Ay 59
Wgoze WD 49 Yo WHOR ¥RY F 3
oh 59 Hge Weld Adoist 2 49l A ol
2 48 AL CAols 22 a9l dds dojz wejah
A% ouigth oz 49 Yoz wde 9 44
o dojg 49l AU} Aojz Welshs AL Sjnlanh

21 39| Yeozo Hy

Liu¥ RUP(Rational Unified Process)el 7|¥tste] zb¢dof
2 A48 8FAIEE 248t Class Rd2 25 A4s
= Wye AAIsA RUPY 71¥HE FaL Ql7] d&e] -
MHeg a7AEE BA5te] Actor®l Use-cased 2% &}
2 vlg] Ao R 74 #3HE HLEo Class RI2 &
5 AAskATHT.

lieva: A2 24 E 2 7FAIS AAAY ¥4 2d
2 uE Aol A wHe AASACHE]L o] B A



AolE Class R 22 A 2dz upcts Ho
A, ol Mg Linel sl v fALSc

Leet: A¢iol2 24 E 27418 ZAE AYsle 94 o
o2 AFoR uHitE WHE A|Asith. CNLP(Contextual
Natural Language Processing)® Atdois} HAelefe] z}e]&
F837] 998 TLG(Two-Level Grammar)E AH-3te VDM
(Vienna Development Method) 2.2 2 ¥ HAE A4 FTH10).

Niaze UML Class thole] 283} Statechart tholoj 13
o] 43l 2H5o2 IF=F A4} Niazt JCode AlA¥E
Mestg s, ol apu I=E AAFCHI). o= Rhapsodyt
OCode7} AHEo.2 A8t A=9 FAFS Ajolr)

22 AR WEoRe| Hy

9] wWakogo] ML Juby o2 AFsHReverse Engineer-
ing)olgti REr}

Yus 9¥HEQ A& F=2RE statechart tholol 23S
AAsE BHE AN olF flsd ¥ SAE AR
Aed, 1) FAe 71wl &2 =& 74D, 2) AT
Ae =8 48t 724 TEaPoes wEsty 3) F
Z4 Z2a¥e] 348t ¥ Ed(abstract syntax tree)2
He BE vdg 387, 4) mce B2E w4 34
off 7I¥tete] W] 7153 < & TFAMHS 2¥Et11].

Korshunovay® C++ A2 FE=ZEEH XMI(XML Metadata
Interchange) ¥4]¢] E@ o2 M= WYL AAsI5cH12].

£ o] 43&te UML class, sequence, activity diagram?
ks Wolez, ARYozE Cr+ AAZ5E UML model
< AAsE ol

3. 2FAIEe JiEEol BEH

STARS Adolz EEY o Bste EARS AF
371 1% oFd ol gk 53] 2R H FHL V)
€37] doe A3 L7 2de] oy} #9dds
A gl g AEHI UtH4,5,6] £F, AEHA F
o] ¥ E B3te] 2FAY RAZRE A2 HAE o
¢ 7 doe 34 "l 22 Fesa o4, 15]

$e7t /dd REEDE Aol H9E =FEAY 249
A B AHEE] QTALES V1SSER AU EF
oltt. UML §lA AM8-5: Statecharti Al2%lo] H9E

T0E 0188 27ANE 299 $HY 718 649

10Min Bulion

Cooking Time

(32 1) REEDOIAMS] 2T Abgtol Cigt J2HmZel =3

BR8] M Al =" Aee] 7|¥kE E Statemachine
tjolo) 132 AREA|W REED: AlAdle] 98 mHs}
71 18X /&l AL IR 2FAES V)@
A= A 25 ALY o] Alxglo] ukgaleo] 3}
= 295 Addgs Ho 79k 53 9l7] f&d 27FAL
e A/Ege] UL TR AYE F UEE A YP

(28 D& AA=AA e 2748} 5 sUE REEDE 2
Ashe g Zolch 39 919 ‘Requirement Name' ©|
71% ¥ ‘Pressing 10Min Button'2 ©] &7FA}&e] o]&ot}.
I0Min WES F2W Haleelal= Z2]AlZH Cooking Time)
o] 10#-8 rlafof $Hcl= A2 EHE QFAMo|t) 3jd
ofefje] HolE thelojage 87AFME REEDS A& o]
o] RHT Q7RI o7 ThojojaPe 2 FANE o
olo] 1o} F-Ec},

REEDE 27AEe] A& folatA &) $lete ook
& AAE Aostn gk (aF 19 LFAN} thelo oYy
off ALEH AAE v tfS <F 1>3 2}

REEDO| A A= <NEjE] AAe} At AMg g
AdAFEA, G4, v o AAE delE] Ay £
Fr8hal, Assignment®} #o] ojud 7]5e s A=
A4t AAZ 2RE 4 A A2 dZ2E 9sd ¥
EE 7K itk dEE AAg A4 AR A4 AH 9
¥EE §3l9 dZdrh A4 A 8L dE A 7

(& 1) REEDS| J2H==el 24H|2| of

RES o) & oju]
Milking SEEE Nzgel Qleg gk o F SY, ME, A & Fol ol &3 JP P o|FL <o]E>olt),
<ol &>
D) v 2e) KA 7148 golshl 87) A AHEEE WMol M4 o]§ & <o]F>oln).

EN

B . EN ZEZ o|d go H oo Y TE X, ~X 08 5 S8 A &
u Assignment Assignment 24 wmn @a@:{,ﬂa 4 o =X gl e ALEe F4E Ny F o gt
N




650 HEMEISH =X D M15-DF M5=(2008.10)

Aol Ay XESG AFo| 7Msditt. 2 AN tholoj o
A A AHEL AEE A ZEE QP g do} g a
EE AA £ 44 AAMZ e s 2= e
€ 7Kk (29 Dol 2 upel o], 2 FAS} tho|o]
IR AR 7l aTAIEe] A 94E AEZ )
S APHoz FAHU

4. 2FAE MY H22F

41 HY 2dTg|E IR

LTFALE tolo] 2@ Adol2 Y . FAEE 7w
o2 A, a8y 2 FALE thojojaPs Ade] & F
Abao]l 100% YA|8tA = @t Aol 1 ojujy} &4
A 7] wEol ouE BHsA 7] Y% F7F 2ol
BR3d7] fiolct old] 2FAIE cholojaP e AAEE
Alge MR o2 etk Uy4E tolojaye] EdHsm
olo] oM Yo LTFANYH g tholojae] HAE
F Atk @ AAE 874N tholoayy Adoz
A9 QAL o] A EEAE Bdse e Fasdo

tlolojago] QFALR e ojujE H@AHo2 T3 ¢
dete 2 oju|& FFsA oldsly] flstds A9 ofu)
EE oldligteer ok whely Aol MAGE 8 TFAES
tholoj oA ALgEe AA Y ou|7} &Ex Fe ¥
A7t2 stodg LAY dolojaf e oldd: d B V)
& & "t

ool 2P L 3 GAE AXA gz WY € (29

v WY ¢agFe O Y9 /MdIse g8 Aot

194 e 8FA A ALEE JF 29S8, 24z
282 9% JZ9AAE(ORT : Input-Output Relation
Tree)2 E2 3 (2 1)6A Be nigl o], 27AIE
thojo] 2L AZKo] Y Eo] YAFa, LEF &FFHo|
AAF £3H9 moke] Eglg FHAT [ORTAA A4
SEEY EE k= UY-FY BAITE AHSH o7 A

o] &9 s folojadL 4 £4& FEE ZH:=
oz 7§¢] IORTZ €£¥€w. IORTZ Yre 542 sy

o e W) A% YA APEe] AFNE 274
o] A welelr] WEolth ¢ 2TAYE o A9
2TAGOE ol WY Y §E BN 2 T 3
o o 4 9% ¥ oz, HAE ¥ wWolE 27AA

A3 28 gl FEHA ol 27 F&5 B3
£ ©l 719@th IORTZ £¥8= ueFL 4240A =
Mg 71& %

2 @AM = IORTE Aol WY &r]o M3t Exq
2 Hgdd. 2 dAdA AYHE EYE 2 FAISNYER)
(RTT'Requirement Translation Tree)2} &t} 2 @A oA
i+ IORTE #Adole SA4& 1ejstd Wgd AFF RTT
2 y@dch IORTE Aoz g 9)E u) Algdo] o]
7] A& AdZ FEE Fx7 ohy7] wfo] RTT=
Wt IORTE RTTEZ ¥Wds= d3eFe 43304
A8 7]& et

3 @9 A= RTTY FE »=E=8E RTTY =52 3
Az dAe32 HEshdA Adolz W@} ojn
RTT: ®gsl7]e] $& FZ2 Hol glong oF £4
2 melstaA ztzhe) ?JﬁllE Aol 2 gt RTTE
A2 B duF S 44HdA AA 3 71&%

4.2 I0RT(Input Output Relation Tree)2| A4

sube] QFANEE o2 Ale] JdEE A} A4t A7t
MZ 479 tolojage] BYE M ok AR QA
9] ‘Start Button'e] &2 & @ &FAEE shue] o
oo Jled e (I9 3 d= Fo HAL

o] 87A tholo]aW e “AMEA}7} ‘Start Button'S E
e o, Azl ¢1A¢] ‘Mode'7} ‘AutoCook’ 2.2 A= o] 9l
od ze] ARME AF ZEe AHYst=S AA5A, ‘Mode'
7b Ide's 350l A& 4, e AAE ‘Cooking Time'
o] 0o]2}H ‘Cooking Time'& 30sec® AAF}"gt= 2F
Aakg 71€% Aol

(29 3)9 274 tholo] 13 ‘AutoCookTimeSet' 2}
‘Cooking Time' 2= F 719 £3& Wr it} ‘AutoCook

L7 —C
c"“‘"':“”fr"

(33 3) Myl 27 AE Clojoa (HAIIX] ofH|)

/By Gy F

GS = GenIORT (RegDiag);
foreach (IORT in GS) {

RTT = Transform_ IORT_in_ReqTransTree( IORT );
Translate Into NaturalLanguage (RTT, Description);

Let RegDiag be the requirement diagram to be translated

/1 B

/) 2 B
// 3 84

(38 2) 27AE MY 02|F T3S



KA E 0|8S R AlE 299 B 718 651

(& 2> (32! 3)0ll AL2E REED Z{xe| 2|0

Stant Buftan

Cooking Time

BN rl. 30 Sec

e “&l = “: =
= = [

(38 4) (32 3)°| 27 A ClojojJHo2 R MAME 2)
2| IORT

TimeSet'& &#317] 915t ‘Cooking Time' %l 2= ‘Equal
AA= a7t flch. 22y Bypass'ghs 24 ‘AutoCook
TimeSet'# ‘CookingTime' & & 38}7] $18le] m5FoA 9
g3}, st telojadle &3 W2 o Y 4L
Al AAERT 4Z€ dolojaPos £2¥ &
(Td 394 &8 H2 #ASHE AHERE FE34 (2
d 49 22 2709 IORTE 9E 4 Aot
(2" 4)°] 2718 IORTE $lolM dlAg shte] a7
AHE B3E 953 2 F le B HES Aoz
58 = gl
1) AHE27} "Start Button'S 312 o, ‘mode’7} ‘AutoCook’
o MdAHY oW AF cookingl® HEFLEE
cooking A1z Ao}
2) AH8-2}7} 'Start Button' =82 o, ‘Mode'7} ‘idle' 2

7|5 ol & BE
Bypass EN XE7} #4353 52& o, 4oz Eold fg FYor yric
Bypass
_— al EN XE7} 843 52l& o, iz s Eof& 2709 glo] gow &3 TE €43 s, 48 gto)
= Bag Az 2w 29 F§ $43 ook
=name=
Internal Event <name>o|eHz o|WEE w4 AFith
© Constant A Pao AW 44 g ovlwcl
F— AAEo] 2& A, 7oF AAE ‘Cooking Time'e] 0
% AdaCookTme o2} ‘Cooking Time'& 30sec® 3 g},
Mode P deceisca —‘:gl
[ Lo 8748 tholojage <E 3> YEld FC(Flow of

Control) A& AH48 F&= ot 8FAME thele]ado]
FC AAE AMgste 729, IORTE F&8= AL i
BReih o & €9, F 719 23 A9} B7} ‘Sequential 2
Aol 8 XEO dAZso] UL AL, 29 AS AAse
ST7AME T} &8 BE AAeke 2 7AMES 5330z WY
HZE 4w/9 JORTE %=s A Bde F 79 29 A
% B7} ¢Aa¥oz Adgdy Hg"E £ AEE e
IORTY %328 $&3 Zo| g3}

3 IORTY & Zo|7]1 S8t srje] A A7}
o2 79 AFEH YL WAEE F9d 5HHA o
2] 79| IORTE vt=x ARcE dvhe] IORTRE 21

stibe] @ FALE tholoja3& [IORTES Y2ER wi=
 ¢neFY Mg 58§ g (1Y 59 2o

T4, tdolojade] HF &8 Y2EE UE F, o g2
Euje] Ztzh A L oA Ewdte] ARz &4 shEA
‘L'l AMEHE @#E E83E AAMES ¥ ArE 8
3= EF, Loopt ‘Sequential' 59 FC A& whjw
o5& AHE3d oju] oW IORT7} wHso] AR & &3}
7] 918t “SetG"2l= IORT AL HAZch o|n] ukSo)
7l IORT oA 4% FC A& 714 IORTE #od,
A4 2] Fold IORT WHAA shte) IORTZ +5%
¥, A%dE A&k oY@ YL tholoayP Yo nE
AHEo] Holx ste] IORTAIAN g2 w7tx A&t

(E 3> FC(Flow of control)2 E&517| 95t 2|

7% ol § ]
R Loop'ts §Uah Wasl A FAY 9 ALgshe ANt ‘Start’ EEZ AW, Entryel
J CES Loop AAE AUe £A F, Dool 4AY 4US Stop o2 UYo] WAY wWrkx wERBGE AL
sop — m ojul i}, ‘Stop'sl Ae] WY, Exitel A A& 448w, Loop's Fah
| e S— S5 v v &
| {Sequenta 3| Sequential | S At S ‘*jjg-;} ;?-b'-z A2 7168 @ A8 2 29 Teo| AFY AYe W
4




652 Z[EXEI=B=EXID H15-DF M5=(2008.10)

// I0RT A4
GraphSet GenIORT (Graph RegDiag)
{

Let SetG be an empty set

foreach (L in ListofLastOP) |

object already visited) ({
(l)mark Cbj as visited

SetG) |

Merge F into G
remove F from SetG
}
else {
Expand G using Obj
}
4) Insert G into SetG
}
return SetG

ListofLastOP = List of last operation objects of RegDiag

1)mark all objects € ReqgDiag as unvisited
2)Create an IORT G, and initially LE G, mark L as visited
3)while(there is an unvisited object Obj that is researchable by backward traverse from an

(2)if(Obj is ‘Sequential’ or ‘Loop’ object and Obj is already used by other IORT F in

Set all objects € F as visited

(38 5) IORTE MMsp7| 98 ¥nels

// IORTEXE] Intermediate Tree A4
IntermediateTree Convert IORT2IntT (IORT G)
{
Let IMT as a Empty Intermediate Tree
FC = Find ‘Loop’ or ‘Sequential’ object in G
if FC is not found {
Initialize IMT with G
}
else |
1)Set FC as a root node of IMT

4)Call Convert IORT2INtT (Gou:)
t
return IMT
}

2)Make Gi;, connected to each input port of FC, as a child of FC
3)Make Goue, connected to each output port of FC, as a child of FC

(38 6) IMT &Y 23e|E

4.3 RTT(Requirement Translation Tree)2| A
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RTT(Requirement Translation Tree)2} %t}
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Sequential

(12! 8) RTT(Requirement Translation Tree)
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o A3s Eglz WGt IMTIA 758 MBIz =
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(29 8)3} & RTTE AAE + Arh

RTTE AAse AAg <xnedF:e (29 99 2t
(2% 9)¢] ReqTransTree 418 &L IMTY & £7, =
k=74 FC AAQl A9 ABaezgl F$2 FE3sd
Mg, FE =57} B aZe H9E IMTd dhue

RTT ReqTransTree (IntermediateTree IntTREE)
{
Let N be a root node of IntTree;
1) if (N is a subgraph node) ({
R = convertSubgraph2Tree (N) ;
return R;
1
2) Let R be a RTT whoose root node is N
foreach (child node C of N) {
(1) if (C is a subgraph node) {
T = convertSubgraph2Tree (C);

Make subtree T into a child node of N;

}

(2) else { // C is a FC object node

Let ST be a subtree in IntTree whoose root node is C

T = RegTransTree (5T);

Make subtree T into a child node of N;

}
4
3) return R;
1
RTT convertSubgraph2Tree (subgraph N)
{
Let L be a last operation node of N;
Let R be a RTT whoose root node is L;
1)Mark all objects € N as unvisited

2)Create an RTT R, initially set L as root node of R, and mark L as visited
3)while(there is an unvisited object Obj that is reachable by backward traverse from an object

already visited) |
(l)mark Obj as visited

(Z)make input objects of Obj children node of Obj:

}

(38 9) IMT2EE| RTTZ H&sHs Ym2|E
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gt F golz WA E o F22 WIEF o Algshe
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7} th@ A sbe] ddd Aol wel ZA €k REED7F A
A= F U 79 ZHI , o] ALgEE AA e ALE
el @2 gE3le & l:}—ﬂ <% 4>s} Zr}.

RTT7} %& 1}4%% Tgsia 98 3e, B2 s
S ¥§g shue] gelojayg shue] FHo2 wHs:=
AL WY @ B4 osE FA ot ey S 3§
o] oz gHsr] Bl e =8 dve] 3
o WYz, Zzte] BFd B3 HIE FA5E ol
717 4k olald AYe RTTY 74 =28 5yFHo=
Hago gy N2 A7t Frddes §3E &old
g B4 Wi B340 zlold wit AR 1, 1.1, (1),

(E O A g HES s

A9 F5H HE A
Input 5
Output 5
Memory 8 (input:4, output:4)
Event 4 (input'2, output:2)
Sequential 2
Equal 17
Bypass 8
Assignment 12
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