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ToyLotos/Ada : Object-Behavior Simulation System for
Developing a Real-time Ada Software

Kwang-Yong Lee' - Young-Bae Oh''

ABSTRACT

This paper presents a simulation-based system for verification and validation(V&V) of design implication of the Visual
Real-time Object Model which is produced by existing object’s behavior design method. This system can simulate the dynamic
interactions using the execufable Ada simulation machine, and can detect various logical and temporal problems in the visual
real-time object model prior to the real implementation of the application systems. Also, the system can generate the Ada
prototype code from the validated specification. This system is implemented by Visual C++ version 4.2. For simulation, this
system is using the Ada language because Ada’s real-time expression capabilities such as concurrent processes, rendezvous,
temporal behavior expression, and etc, are competent compared to other languages. This work contributes to a tightly coupling
of methodology-based visual models and formal-based simulation systems, and also contributes to a realization of automated
specifcation V&V,
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system system_name [tist of gates] : functionality :=
(+ standard library & information type definitions *)
library ... endlib

(* systemn behavior definitions #)
behavior
(* behavior expression *)
where
(* class definitions *)
class .. endclass
class .. endclass

endsys
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class class_name is
(+ information type & behavior characteristics definition *)
type .. endtypel )

a_kind_of
(* behavior characteristics *)
(+ internal or external visible method definitions *)
extern_visible
(+ messages definitions *}
intern_visible
(* messages definitions®)
(* aggregation, inheritance, and using relations definitions *)
using
(+ list of classes *)
containing
(+ list of classes *)
inherit_from
(* list of classes *)
(* process behavior definitions *)
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process process_name [ list of gates ] © functionality :=
(+ behavior expression *)

where
(+ data type definitions *)

endproc
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HAE B BEYeRE ddstn duyrig A
oA FUHY 3=g o8dd EHLF §l
© Y9AMNE 13 A Edolde] 75 Ada ZER
AR 7], AEHIH EYEY IA=E AlE
ol Fol LAY AAF FU AREL FHoE
#3871 4% 2UHY m=2 FAH e,
ToyLotos AlZ®AlME ‘elh_exe(.)2te TUEHY
F8 ol gty ABHOAH RS9 HAP RE
AN AEHA ARE FASA Foh £, Ada Al
EdolelE Toylotos A B Alxde #A7F
& 933 HELZ ANEHMH NI, F7, $4¢
9 gL ABHoIM A59t Ada WA 23

A4E FUREE JHLE Pol YA 4Yo] 7}
T8 ZEE AYHANA THoE HAYPNAR £ Qe
ZAolth. Toylotos Al E# ol Al £HolE A
A+5E AFEA VPR WEd A7} £2¥
W7tz AgdoldRE £ YA Nk ZZEED
AAZIE AEHE A 8TAEel TEE 29
A hate] A Eeeld 2UHY =7t B
yejA §83 AR A AR AR J1EE
€ ol g3t AA Ada FIEE A= ANE VE
o] At

42 Ada B EAT

ToyLotos N E# oA Al2RoME Ada WEE #
& TE34 38 (syntax-directed translation) 71¥&
olgste HA Tz % 9 FAE Ada =5 HE
gl o] FE FA W@ 7Y FAME gdde
ol #F FEo AW 2o PP z=2 WE
e 7ol AAMTR PH) NAYLE AdaR
=g H@dy] 94 HEFAL Of <E DM 4
2l o] E2RE #53% & AUc Ada WEYHSE
AATE A Efol Yehdid thg (1Y 4)9A
s} gt} o|2RE Toylotos Al=%e] A FHAA

FEYE s B¢ Ada HIYASE 98

TR

& N 1
. | .
2{olef 2]

(28 3) ToyLotos Al@0IM A|2H OFF|EAX
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A 9224 o3 £ “StationManager” £

Ada FEE W#sA 9o

class StationManager is
akind of
relay
extern_visible
Smtarrive!manage!StationManager,
Sm'depart!manage!StationManager,
Smicall'self!StationManager
process manage (] : noexit :=
endproc;
endclass

(B 2) 4H 7= HAMl9| Ada HETAE

HAIZH Ada 2TERI0] HEE RS AR MEHO0IY NLY 1797

—}:-'g‘ <elas> —)( T I‘?"’l&qﬁ 15°, <lasa_swee>):}

-

[ 30 clame nmeo):)

<behay nd> -> i
dnnvn'xwill‘b -> H“nto print fz':l' 1 «E actor? s
agent - A ol
server pq.: - ol nr'es )
— o
fer iRt IR0 .1
::l.nzporgrm priatf{"— tr rier):)
external pr'nt 3 ﬂ: u::mlls ’

<external_visible_messages> -> n_vis
uﬂ I%) <wessage_schems>

t
W => sage_scheme> <message_schema
<message_scheme> -: ::%ulm‘%v‘o‘:gﬁ:;mﬂ elp
|l$ Ty» = EXTH ()
print [{1mpFp, ‘entry Sale;®, <eveat>, <parmmeters>);
¢ ﬁrinn(cm.'ﬁncdn Sofls;*, <event> parmmeters>};
}
<processing.definitions> i> (<processing_clause>

_declarat ion> {ause>
| wmenlfic.k}m 3““""‘"" !

<processing_definitions'> -> ' ( <procul|q_cl ause> |
3:?; u||ou> <processing_clause> )
) <p(ocesnu_ inilions'>

Otéjm.Sm;;;ne Ada HE7 rocesting cliwse> -> "?‘i’ 2’?7:?3 ‘f’a ek
1cal ont |oulunl> e
(ml ’T ‘ K

synchronous visible message Entry Call in Task Spec

<!yn_e!prunw
f.'r'."u('u So* process_i®>);)

asynchronous visible(self) Procedure or Function

(38 4) 7234 Ada e

message
process Task
message parameters Parameters

(7Y 5= Ada ZE H#HRS FREFE e

Package in Package with

containing classes o t" site”

Zlojn, o] B2Eg|E 3ol$-de(depth first search)

Package in Package with

st FUdd) Ade ZE WRAASO~OE WA
EEIEIPEERIEE D E L EE

akilisd

o] 1geA 3 HAZ class LHHEE

4% 5o,

inhent classes c nt “inhetit”
using classes With, Use
behavior kind Comment

old HEYA7 ey WEd o

Bhbs Sebls

O (printf{"Package %s is\n",<class_name>)}
@ (print"- a_kind_of %s ", <behavior_class>)}
@ {magTyp = EXTERN;}

© {printf{Wvocedure %s¥%s\n] <cvent>,<parameters>),}
@ {peintf{ask %s is\n) <process_id>);
readFile(tmpFp,Entries);

@ {fprintRtmpFp, Antry %s%s\il <event> <parameters>);) printList(Entries); }
® {fprintKtmpFp, Wntry %s¥s,\n0 <event>,<parameters>);} ® {printi{Wnd %s;\ll <process_id>);}

@ {pritf{"End %s;\0" <class_name>);}

(23 5) StationManager E2iA2] Ada H&tpA




1798 SXFEXDIET

eWdEg e o

==X M6 M7=(997)

92 <class_id>ol d@ A

vEgM Ada AEPSNE TR O F, AIYY

7t 8948 gle
A WA Pz Awga

%s is\n”,<class_name>); }"&
EEE WEEE o A
FZ Adgxel dXsle Ada REE

oz R2rEY RE

AAdstA drt

Package StationManager is
-~ a kind_of relay
Procedure call;
Task manage is

is eWACE WEHY aga U4,
W9 “{ printf(“Package

FYgct ol P WY

entry arive;

entry depart;

End;
End StationManager;

28R, A Ada HEA

Ao JEHEAY R

ohelsh ol

Ae 14 FE24%

271
FEOF A3 24 o

AP NdE 2FES 7] A ofe W

o HrEd P4
oz,

< FY34 €k
AR Fz AAY29 Ada AE 7Y
7R 2 AA WY AW A dHNE TEF
A7 H4Pd FAE
g By S TP

Al

gg g4t F4d A

ANPADAE Adad) Bl2Z2 V3= PHNEL
A9ed og <E oA 2k ANYH FANAN

CEIREICES

Z2dsE0el $5 A9
o 9tk o

entry call & accpet, procedure 3.& &, exit,

minate £2.8 Wo| )

g dehe 7
A% ol &M Uehie

P4 92, ¥9 IA
& 7z} Adad] €A, selective accept &,
28 ter-

C(E 3 A #el HM2| Ada B8

BEL <F DA HE
APy, g9 M4, F

-2

| Object Behavior Specification Ada 383
A A6
BHE 2(loop, noexit) YtE-F-(loop &)

23 &(condition)

MNHE(Gf or case &)

F713F 4ol %

39| F Hlglelplol.—>..) accept &
K[} . o
?jna(i?e!‘;)l.!o!%..fiﬁ) selective acceptd
%7185 %(glelplol..) entry $&%
e HEE procedure 32§
3 A eh& (exit) AH L& (exit F)
) 9134 A (stop) 3 9] A A (terminate ¥)

H, N Y ABE 29 Ada MBFHEL <E

4o e Ze

,\] EA S

R - =1

7 P28 dsid 34

(E 4 A2 Y9 AJHEI29| Ada BB

Object Temporal
Behavior Syntax

Ada Production Rules

within <time> do
<sbril>

when timeout ->
<stmt2>

end

declare

timeout:exception;

task timecheck;

task within_stmt is
entry start;

task body timecheck is
withint : calendar.time;
time : duration := t;

in
withint := calendar.clock+time;
!

loop
if calendar.clock >= withint
n
raise timeout;
end if;
select
within_stmt.start;

or
delay 0.0;
end select;
end loop:
exception
when timeout =>
abort within_stmt;
<stmt2>
end timecheck;
task body within_stmt is
begin
loop

select
accept start;

every <time> do

declare
time_interval : duration:= t;
cur_time : calendar.time;
next_time : calendar.time;
begln

(m . .
delay next_time - cur_time;

<stmt>
end <stm>
next_time :=
next_time+time_interval;
cur_time = calendar.clock:
end loop:
end;
select
entrycall <event_term> <class_id> .x.a;
when <time> -> or
<stmt> delay ti
end <stmt>
end select;
select
hon palking 5™ | <elass jd>xai
elsg
It
end end select:
wait <time> delay <time>;

priority (<priority_num>)

pragma priority (<priority_num>):
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fo] €} A4 B9 BHAMY “wait t"E t %G
9 B Z2A2 AY A7|E oulEr] wEe] o
PAG A= Ada®l “delay t” 222 Y U7
. 1283, every &9 U= 4 AATHoz A
£ FY evgoldg WP ouiojEE <&
4> e} o] Ada® delay £33 next_timeg of43}
o 7%} within &9 F$oE timecheck B3
¢t within o] FAE FPNAFE F A9 "Hza
of o# FPdch withinstmt 8227t FP3es =
o etdolo] WA HH FA| timecheck Ei
A9 stmt27b $¥E 2 within_stmt BjA37F F88
=2 5o 9o a8d, timeout 713 AHAY B¢
ol &= “select ... or delay t; ... end select;"5 °] &3t
TEHA e, balking®] A-ole “select .. else ..
end select;” &2 o] &3t

5 g4y

51 8o : SEATEA AlAY
¥ =M e AAYHHAYrI {FEAHE BE}y)
siste] ofelsh 2 Bud A9 dAol Hgesrh
22 Xl A|A™-(Tram System)2 HxHTram), =4
E(Track), ® 702l (Station)® 2 VAIZA A|AH(Tram
Monito @2 TASH Us AlAHOICE Xt AZE
2l 3 wego2 ool FA HiFl HXIHE(Stop
Push Button)ol U3, Hole Xt iiHiE—(Call Push
Buttonjol RAHAM & ZA(Passengeriol & *KHStop) Sit
(Taking)3t22 4% m 1 b{&(Bution)& F=H EI"'I o
g XWe gike BA A F AEEHeER fFutich
Aol YAt XLizbs HE A3 MM Fxx|
HAM(SensonZt U220, FEHATHX A|AHA O|F0f
e RE 2IYS AXUAl AMAHY(Tram  Monitor
Room)2 Metelol &87t o|F0{E ¢ UAEH HoUck

52 Mz AAZL AP X HYYA

=E B0 AT “ARH) AAY"S H &

o Axtrze ANYA(EE AYsd g (29
6, DolA g} 2o} (29 Gl A AL A 2”6
= STATION, TRAM, TRAM MONITORS #& A
7tA Fa AAMEZ FAH 9, STATION A
oA 4712 MH HAEE FAHO dSE B
F7t ek (29 DA B ), o] Axdol: =iy
ANAE, unAAe, a2le 43 59 344 F4
APRER PAH gl o] £¥AE IAN2H

fr

HE2 AEooId A" 1799

AAd dold BEHE @ At ABgde
713 A gz AA=HA.

TRAM

STATION

ARRIVAL
SENSOR | 120

arrive

depart
=

(8 6) =T EA AlLHS AAIZE AHF=T

ThAY wonivor
(react) tresct}

read(ont fall)
|rﬂvﬂ} alf)
arive arrive
Seyence all aastion: A
wiit aptrees —
et ywehronems __9
e | = >
tench s
- . . l
_ R ey = petchet - U, A— -
ot Licpari == n
ateaee w e me
-
depart ket B:
:E: all oo O
teapenee Eiﬂll calh \o- had J

(38 7) cHN= @A} AlLHe] HHYAKE

(0¥ 69 @A 23 AN2adde] AATEEY
2%F STATION A2 BANE Y™ o
<3 2o o] A2d HAMAAN RXo] STATION
A BA 2~ M= STATION, ARRIVAL SENSOR,
DEPARTURE SENSOR, CALL BUTTON, STATION
MANAGERS} 2& AMEE 74HHY AdsE ¢ +
At

systen STATION_SYSTEM [StTr, StTm] noexit =

* standard Lil & information on *

(“"'K;ﬂ“m'("‘:)d‘” e type definition ¥)
is

%Cm%ummdtype

c: Call_j

(;. stem behavior definitions *)
vior

STATION|[StTr,StTm]ITRAM|[StTr,StTm][TRAM_MONITOR
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chuSTATION is ... endclass;
class ARRIVAL SENSOR is .. . endclass;
class DEPARTURE_SENSOR is ... endclass;
class CALL. BUTTON is ... endclass;
,clusSTATTON MANAGER is ... endclass;
class TRAM is ... endclass;
class TRAM | MONITOR is .. . endclass;
endsys

AAF2EANY FHEYg2E= g Y28
FAEoE 31 Jde 222 ARE &Ydn 9
v 288 9UE g2 Ut vE Tram® ZA$E
StopButton®} Motorg EZv|E|H AMZ zZt= {4
2ot o] FASZ AL olqF RESY W F
Toylotos 29 WA dolg FHHRA olfoxxy
intern_visible® 3 containing¥-8 AH&-ste] npch ofg)
A ool el BAZE 4 AUe NAAE ariveol L,
yield FHY & 4 e dAAEL 747 StopButton
9] on, off$} Motor2] on, off "|A] x| &},

|

(3% 8) &x B~ HA

(19 13} 2o Zﬂ*‘l*ﬂ%’*lik‘fﬂ] Ed= de A
AETe] F3ALEE Az AH T2 o
o £agen ‘—}‘25}0‘1 @@} o] 4@, (29 9)
o] ZrAA A My FAHMEZE dAA
27\ote] wep HAPHESY wAREE Az
TEIY E@3Y, Z2A2Y VeEAE PEIHA
WEAQ Yel(noexit)s} wINHEAHQA Helexit), 28
32 FNHA Heevery)Z FEED, AH 2F vjA|
o A ¢4 FYES(glelplolpara..-> (.)€ B8R
et e Add g9 AgE (e FdPY g
I gl melde 2dF((condition]->( ... ))& 3
7hete] fAR T2AA 4L sl 48 B,
(28 Do AAPARENA STATION MANAGER
—1 manage Z2AAE amrivedte A X9} departd}

€ AR o3 M P& FYPof slmz (o
¥ 919 Z2Ax AN BEe] HdeH 9] AW

&g 25 A

e process ll?ll! [AsSm, DeSm, SmYr, SmTm, SwCh) ;= noesit := - process deflnition
> A s -« Synchronized Point
>
Ilml!ll StationM; Tel:Col <« luternal
—— |cl=Tree] onHmnec Troe --.vltihri“mert
>
SwTriartive!resct!Team!el; -- Synchronouns Msg
SaTm!arrive!veact!TramMoitor; - withe
" SaTm!call!resct!TramMoniter;
Itl False |
SmTa!arrive!resct!TramMealtor;
Dy
-
:’,. i
h -- Synchraaized Point
->
[I'md!ull IStntienManager?e2:CallType;
g SmCh!ofTaei! CaliBation; -+ Asynchronens Msg
!lTn.deurl'mtl"l‘n-ll.ﬁu
[d = Faloe |
I >
SmTm!d T
—
R om—
[ where
type CaliType is (True, False) endtype; -- type definition
o endproc

(32l 9) Z2M|A HA(XI|HH)

53 A¥((AIEa0| M)

ToyLotos Al E#lo]d A|2¥e] Ada H@AAE o]
£35te] Lotos BA ol 24 H9YHe] FEL
Ada =2 AF HEF F o|AE AEBHHA
dgstd A2 AYAA Bouy 2do F¥4%
2 7I5HE AFE (2 99 Zg4x YAE
ToyLotos AlE# ol Al2go 93] 5oz g
Ada =X o] AEHo|H RYEHIH =z=
{elh_exe(»))7} ¥7tg 2= WPEHY FFHog F
PrHed Hejo] Az APdE

1 Task body StationManager_Manage is
2 clCallt

3 c2Callt;

4 begin

5  loop

6 select

7 accept Artive do

8 elb_exe(8 BArry

9 el eost "X

10 StationManager_self Read(c1);
1 if cl=t then

12 clk_snolb @ Amive”);

13 Tram_React. Arrive(cl);

14 el a0 Antive®

15 TramMonitor_React. Arrive;
16 olf bl SO

17 TramMonitor_React.Call;
18 elsif c1=f then

19 ol DliE."@ Arvive')

20 TramMonitor_React.Arrive;
21 end if:

22 end Armive;

3 or

24 accept Depart do
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el it ety
StationManager_self Read(c2),
if c2=t then
i ol O0N");
CaliButton_self Off;
il S Dipart”);
TramMonitor_React.Depart;
end if;
if c2=f then

s O Dept™);
TramMonitor_React.Depart;
end ifs
end Depart;
end select;
end loop;
end StationManager_Manage;

E5BRALREBYBEVBRIRY

w5, AAZ A2 AEolA QlojN EzMA 2
AZYS 389 AAFTA U, T2A2 2557
< A8 Fr1HQ Za s "F7AQ T2 1
g AztAckel g8 ¢l P EIZAAES F83
oz nsle T2 Y&, WYY, S &
9, F7] 2 wizbAzte] WA o] "a s} ol2d AYe
A gst7) $13te] Toylotos AlEHCIA Axdlede
(29 1008 2 =7 o|gdld Z2AMAEY 4
£ 718 AFANZ AHAANEA M2d Hee
FHoz AAY F UA Aok o] AYdMT ZEA
2 2AZYPL Y4 #HolERxEY <uaZEe13) 3
Bal] 7717t HEHE S #9408 A &9 @&
£ A vk (29 1094 & o, Tram#
TramMonitor 2 #19] LA 2 $4 47 ¥3, 2t
2o] Armival Sensor, Call Buiton, Departure Sensor<]

ol

(32 10) Z2MA AAEF W SHAY

ISt AR AIE20IT AL 1801

agx, 1 dolgside £3d £ dA}e "4
AR7) Q=97 FAHEH F714 A HA(@)
3 3 Ade 4H&), HF71A Ae] 2@ 4
P(7), 2 WY AR RO W) T F
PYARE AIEMZ HAFR A3, I dYojy9
HZole Ald 24 AHe EANAE BAFR 3L
o, A WA Fole T2 PAo YEY AT

(2% 1D3 Ze Agold g A& Ho24 o
Z2ALEA A ot HA3 WAIRE EAPA
7ln AE A% FPHHo] HA@A, 2 opgAl
2ol 2EHEAE Budth Z2A2EY FUYT
e TAAEY Y ARTALE AFeEZH EHE
3, Foshs TIA2EY FYEHE FHELEA
Z2 A2 2AZYe] HPENE BdHT)

time AS1 DS2 (CS3 TR4 TM5  SM6

11:1841.21 Cecal

11:18:41.21

11:1841.70
11:1841.70
11:1841.70
11:18:41.70
11:18:41.70
11:18:41.70
11:18:41.70
11:18:41.70
11:18:41.70
11:18:41.98
11:18:41.98
11:18:41.98
11:18:41.98
11:18:41.98
11:18:41.98
11:18:41.98
11:18:41.98
11:18:41.98
11:18:41.98
11:1841.98
11:18:41.98
11:1841.98
11:1841.98
11:18:41.98
11:1841.98
11:18:41.98
13:18:42.20
11:18:42.20

@ @Amve

® @Depart

® @Arrive

©® &Armive
® 'Wait

@ Move

!Arrive

@ &Arrive
® 'Read

@ @Armive

@Arrive

@Call

'Read

@Depart

&Arrive

(3 1) Ago|=22(elh.out)

d& Fo, (29 19

SENSOR (ASD)®] Arrive

A8 d3}els ARRIVAL

AANE

BH@e @

(4L702)% @(42202) Atel &, 050&vuic} G



1802 SRFEXN2IEE =BX M6H M7=(07)

¢ 5 Ad 2z, o <9 A, Bt e HA

AHJA AR B F 2 F A Y HAP

ZA7t 988 LAY F A

e STATIONe] TRAMe| Tastd ¢HAZ E3
Al2de] STATION MBA2~HAM Tram =%
ZA ADO-0d A7t FaFHA ke,
DEPARTURE SENSOROt 2l3] Tram &H®)ol
A7 AL g Zol A g O
AAY 227} Ao

6. BAAT W Lotos X A= T2 Bjm

AYY 7j¢ 279 ZEEE 94 doje dRE
FSM(Finite State Machine) Wil 7]9g Zole
U, 2o]o] EFSM(Extended Finite State Machine)oll
7193 Ao & EW SDL, ESTELLE7l Ugeon,
dAole OSI Z2EZ 2 Mul~ HoE 98 Lotos
¢} g Aoj7t AAHU

Lotost EFSMel 7|ulst QiojE3e d& Ade
zZta Qo). 71EHoZ OS] EF TREZES A9
nSojzlon, TaEd Mt ohjzl OSI AH|2d
WM E 71&d & UA e 1281, Lotose]
42 58 fio] Pl EYAA ‘%*ﬂ%— A4 g
F 2deu, Lotos®l Z¥@ 33 w7 W] 32
& AY NUEAE Zted

<E 5t & =894AM AgF ToyLotossh 71&E
Lotos AYETEHS] Wi - P78 fis) FYETY
11714 A9 7% 9o =389 538 8949
Aot} o] FollAH BZo|, dAelE 1174 7% BF
& Adsle T EA3A %1 glen ZZEEF
WA AYAHE H2"E] HE A4F HAE Aol
AN BE AYE A7 715 FHAME 259 &
7yl gle 7)1.9.:1 ZAE QA 283, of EoM B
€ RE =T7ES A83d =78 ofvn ghay
A4 BolA Y HEE H% AY8 =72 AL
g Aoz 71&9 CASE £74 o& 233 Y%
:|1°ﬂ’~1 A B A43 Yo Yoy Aoz vy
Hot,

Ztzte] E7E9 AR 50| didte Avud og
# o). $4, LOLA(LOtos LAboratory[14,15))& =
# negs gl ALY LotosE A% AP
o2 AFY WPEFo|t} o] =FE AFolE Pascal

2 AAEden, dAde CE v solgirh o] &
TE HAY 87 9 AT NEY|A, A 1\]%
dojd, 223 WRPS Fx AAS} Ze 7)F

< AZ@d. TOPO[i4,161= LOLASH “P&ﬂlli 2
A vi=d= gy EE =72 Lotos HHA
ENH AA 23EE LY o Y] A48 =7
2 g0l Aok o] ETE WA uiEy % A=
g &Y B, B3Pz 7I5ES AFE 29,
ZZ2EENCR C 52 Ada Z=E M4 TOPOE
Aaetsd g9g A7) A HALA=ZA A
CRiia

(E 5 Lotos X|NE=TES] 7|5 |l

AYE
A W]]; | LoLa | Topo|sMie | LiTE SLAL | ToyLotes
4483 )
7T 3 5 5 1 5
ANEggold | O O O O
Hy O @] O O
=7 O O
HAEAA
HAEAY O
-Ea O
Huyd Q O O
g @}
ik o e

SMILE(SyMbolic Interactive Lotos Execution)[14,17]
< udd= EE digtelA AEE =T24 Lotos
g A% HEY H7l =709 Lotos A7 7tA 2
de FxE HAYstd AEHo|A EE FAR F
Ztzbe] o giF Hrise ZAYE AERe) dig
o2 ¥ QA ¥

LITE(Lotos Integrated Tool Environment)[14,18]%
Y% LotosE 1% FHET $H o2 ESPIRIT =
ZHRERN o 7Hx GAETFES R eI
A# 543 BgoA. o] FE HES JIW ALS
A Qe HoAE AT o A Y =EFE
< Uz FEs7] 48 FEWF-EY(Common In-
ternal Representaion)olgh= @Y WR-E¥E 3txn ok

ISLA(Interactive System for Lotos Application)[19]
s} SVELDA(System for Validating and Executing
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System for Lotos Data Abstractions)[20]= Ayt @
et} didtel N WP Lotos 71Nt X7z zHz}
Lotos #LA3A7Iet ADT #47]olt}, o #X7)=
Lotos %3 AlWEzel] we} Lotos AME A3
I, AAZE gt A Y Adgas
71 ZEg20 Aol2 WFAA F£HAY, o] £
9 o @ 7|5 EL BT C2 FHAo] =}t

ngog B =FH4 Al¢te ToyLotos® LITE
g ol J1& EFES BEEY] AF dHeE A
si9.90, TOPOU ISLA&SVELDASIA H@ 7]%%
o2 Lotos % R AF NW"2E HyPsd, wE
¥ P digte] Lotos AHY2E A Aol(Ada)R
HEst] AlEYe| Y & AL 28z =, o
& =753 dE2A 53 wyE 7 NY=rEH
71 HRYE 719 A AR AARde g g
oA olAL Axq) 2ES D 243 5YHL ®
Alste] AERpe} ALRAL BEo A A2€ olsf 2 A
AT woled 7198 £ AR

7. W8 9 gy WUy

2 =84 A48 44 ddel 93 Aue
AlZHA Az AR 32 L 39 2de dAnE
A% - 2U387] 9% Toylotos/Ada A E#HO]A A~
2g AN

o] Al2agle Azt Ax T3 ¢ Y9 EdERE
WA g HAsle] o] Ada =2 WFso AT
EALERY A H45ZEL ABY)AY £ 9
A @k 2eln, AA AaYg FE gA o8 74X
YA - ALE o AYHES FHoE A4
o A28 + LS Y@

EE, ‘c@8AE 42 Aado)gde dag A
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