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Abstract
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We had written a description of JSD(Jackson System Development) in a natural
language, and transformed into a specification in an algebraic language. Based on this
specification, we have formally generated a support system of the JSD. First, the algebraic
specification is translated into a script(program) of Process Description Language PDL. PDL
is a functional language and its interpreter is available.' The translated script is refined
stepwise with additional information such as utility programs(tools) and files to use. By
executing the final script obtained, tools such as editors are activated and conditions for
each step is examined according to the specification of the JSD.
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BoFERE, [Fefs2r1 FagFsrz - "
7y ANE"] (=7 0ER) THDH. CoOBRKETO
EMAMEoEBRER 6. ¢ iKY,
@ fEEOHBOLE~OHE TH, BT EX
NTOEELENL 22O Y - VP HBABLEROERT
TEEBRASHILEFERMNCSE TS (5. e) .
CITCHEARADOFEMILEITRION, BT 2 kRDORK
i, RO, AiEEHE, TTRHETHS. Tee2KEk
DERBOBRE—Mic, [T ee2FEES) ={LF1
S)yeEHE2(S)@ - @ LFn(S)], FIEEM
ET&REoTDRORR I, THIR (BT) £4(S) =
BFEL1(S) & BFE2(S) & -+ & BEmMBS)] D&
KERbadhd, CIT “@F 2RSUCHERRBEN
FiHEshsctiribd. B, BEEE TTEHE
DB, )0 “HREH, TTERE POERT
5. CORBcOBMMAMBROKEBZEZRK 6. dIiTR
7.

@ “fHHOBKENZY — v ~0FOHT” TR, @
THELLAE, BECY-ALEEDMTE (K5,
). ¥Rbb, BENRY - VvEEHTIHELAS
B, zofoMarsBlEEE YT, KEXRHM
ROBELAVIERERERYT 3. fdoBRE, v-—
VOB IcoWTIE, [{EZFE(S) == wclose(exec(" v
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JSD(S) == IP(FU(IM(ES(EA(S))));
EAin == ESin2;
EAout == ESinl;

EAPreCond(EAIR,S) == ¥ 2 7 A G &4 s MR icMT 3
5k 5 ? (EAIN,S); -

a, BEHEAREF vieEISui il

JSD(S) == PreFA(S);
PreEA(S) == if EAPreCond(S)
then EAPost(EAbody(S))
else Exception(S);
EAbody(S) == EAwork(EAIn,EAout,S);
PostEA(S) == -3

b. 2y 7 F 5 v 7 INEORER

#let EAin ESin2 IMin2 FUin3 IPin4 : "Spec”
#let EAout ESinl : "EntAct”

IsD(S) == PreEA(S);
PreEA(S) == if EAPreCond(S)
then EAPost(EAbody(S))
else Exception(S);
EAbody(S) == EAwork(EAin,EAout,S);
PostEA(S). == -3

. FuF s D7 s A NADED B THOTR

#let FEAin ESin2 IMin2 FUin3 IPin4 : "Spec”
#let EAout ESinl : "EntAct”

JSD(S) == PreEA(S);

PreEA(S) == if EAPreCond(S)
then EAPost(EAbody(S))
else Exception(S);

EAbody(S) == EAwork(EAin,EAout, S);

PostEA(S) == -3

EAPreCond(S) == Exist(EAIn,S) &
Satis{yEASpec(EAin,S);

EAwork{in,out,S) == Dispaly(in,S) @
Editor(out,S);

EAPostCond(S) == .-

T d. frRoWNOtE~DSER OIS

#let EAin ESin2 IMin2 FUin3 IPin4 : "Spec"
#let EAout ESinl : "EntAct"
JsD(s) == PreEA(S);
PreEA(S) == If EAPreCond(S)
then EAPost{EAbody(S))
else Exception(S);

EAbody(S) == EAwork(EAin,EAout,S);
PostEA(S) =m -
EAPreCond(S) == ExIst(EAin,S) &

SatisfyEASpec(EAin,S);
EAwork(in,out,S) == Dispaly(in,S) @
Editor(out,S);

EAPostCond(S) == g
Display(file,S) = welose(exec("less "+file, wopen(S)));
Editor(file,S) == wclose(exec("vi "+lile,wopen(s))):

Exist(file,S) == exec("test -f "+lile,S);
SatisfyEASpec(file,S)
== if read(write(Massage,S)) = "yes"
then TRUE
else FALSE;

e, HMoOBKNEY - ~OE S THROLD




— V1 "exec("y — 2", -, wopen(S)---)));] @
LdickbEN B, I T, wopen, wclose, exec
BeEnZay + v FyEHL, L3, gy —n%
EBT 5L AMBTHE. BELOLTR, v—
VERVWII LR IDEHNCHETE B (Fl, K
6.c BIM Exist) 08524, 0L IR b DI
POTRETL., CokrsREEsicld, ABSKEHTE
ARV, BREOEEAATZ L > cEd (B, K
6.e B} SatisfyEASpec) 4 5. & © BB TOHH
ffmgoidR %26, eiciRdg. ) )

UL oREoFEC LT, RERPRBEEL
WYV, PDLiEk3] SDOEFTHERLRIERMNERL
fo. BRLAZPDLIXZISDORAD—HERT
IKRg.

//3SD Script

//Definition of Products(Macro)

#let EAin ESin2 IMin2 FUin3 IPin4 : "Spec”
#let EAout ESinl : "EntAct"

#let ESout IMinl : "Entstr.kfig"

//JSD(Jackson System Development)
JSD(S) == PreEA(S);
//EA(Entity/Action step)
PreEA(S) == if EAPreCond(S)

then PostEA(EAbody(S))

else Exception(S);
EAbody(S) == EAwork(EAin,EAout,S);
PostEA(S) == if EAPostCond(S)

then PreES(S)

else PreEA(S);
//ES(Entity Structure step)
PreES(S) == if ESPreCond(S)

then PostES(ESbody(S))

else PreEA(S);

//Process Body .
EAwork(in,out,S) == Display(in,S) @
Editor(out,S);
ESwork(inl, in2,out,S)
== Display(inl,S) @
Display(on2,S) @
GraphEd(out,S);

//PreConditions & PostConditions
//EAPreCond & EAPostCond

EAPreCond(S) == Exist(EAIn,S) &
SatisfyEASpec(EAin,S);
EAPsotCond(S) == EAEntAct(EAin,EAout, S);

//ESPreCond & ESPostCond

//Tool Allocation
Display(file,S) == wcolse(exec("less "+file, wopen(S)));
Editor(file,S) == wclose(exec("vi "+file,wopen(S)));
GraphEd(file,S) == wclose(exec("key3 ",wopen(S)));
Exist(file,S) == status(exec("test -f "+file,S));
SatisfyEASpec(file,S)
== if read(write(Message,S)) = "yes"
then TRUE
else FALSE;

it

7. PDLiIc&k 5] S DDA (ETAHERERR)

6. BEXMFETERI SDOEFTF

5. ORANEROFHMILIc L - THELNALZPDL
itk 3 SsSDOoERR, RERBEYLELELS, PD
LORBRTCHEPDLA Y7 Y5 Pck-TE
fTaAlfETH 3. PDLIcLB) SDOERAEPDLA
YTV EBLCEIFT B &%, “J SDAEEFT
3357 LWw,

JSDORFOKTFE, ROX>icRB. I]SD%
K174 3&, $FBY DS v 2 Entity/Action
Step(EA) DRI HHERZEITS 5. EA ORIRSE
BHER T, v—rick->T, 7741 “Spec”
BEET I 22 2EHHNICHEL, &5, 774 4
CHRENE3EHEPEREINTVWEIDEZ~F 2B
h, T#H] 2ZTF53. 74 VvBEEL, ELLER
dhTuwhif, EAOKEKEEFTT 3. 774 VvHE
ELBVE, LR BETBIHELLTREAT
Wi hig, FIAREELTKRTT S (EHEEEER
TAH5ORISDOMEETRE L) .

EA & ETR, 2209 + v Fv %%, —F7T
X7 740 “Spec” % UNIX @ v — b less TER
L, 3 —ATR, iLWw7 74 1 “EntAct” 2§
BT EHLBOY - vi 2EET B
EA OAGHETS 2L, FA ORTEEHNEREE
T9%. EADERTRENER TR, AETHERLL
7 ANBELOPOFEME 2~ Fic@h s, FLYL
ER N TR, RO o2& 2 ORiREAYER %
FML, ELLAERERTVR T O, FA OFiESR
HHEWICRY, BU EA OFEEERFTES. £EL,
TrANVBEAELBRINE (1B, KETHRICS
TRrbFEETIRE), HBNIC EA OFREEY
EFHM~AR .

DED 3B ¢%E;, B0 RA 8 20VTHDIE
T. ISDOEFTHEKSICRT. I SDOPDLI
EBERBROY 4 XiE, a AV FEESHTING, =
Vo ERELBEURERLEASDLE LK, 206ETH 3.

JSDEEMTT AL LAMABUTOLI RS
DTHB. '

I'SDORTm w2 DRIREMSE, ETHRELSWL
T, VoV RBREOMBREVBRNCHECESZ b0
CBL TR, BEHMcHEERTRY, BRMCHET
ERVLORBLTE, 2 - YTk :2SE
ABIEWTE B, )

T, BIREE, TTEEEUELT, TO0BRE,
WL IREEEOFEMFETED, 03 L3
BT REBEBITRAS.

oDl Eicdky, YILETH->THI SDICH
SREENTRAL, LVEHEEOH Y 7+ =70

— 106 —




iR ic&iL> L Ebh 3

7. HbEBE

BrHEs TV iIBENBEREF L EESVWTE
Rantf “J SDOER” 2FHFMLL, EFAUELP
DLik k5% ik,

“ISDEET" 3Lk, BT x20%
HHER BT, FHEHAEZEBRITRI IENT
2, 5T, ZBHUEOKR, RITITHEI> NE/EE
OEEMIBTESL DO ELLD, MLHFETHI S
DIt » BRTASITRA, XvEHREOEBVY 7
by =7 BIERT E B,

V7 by =7 OREABCBVT, —Bi, IOH
e TR, REBHIREY —AVBELLSRBRWL (¥
- NVERBETLIaT Y FEHNLRL) SEBEWL, L
AL, MRBEOCHMEM, PDLEAVCHREAERE

IDGET
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[THE WIDGET WAREHOUSE COMPANY

The Widget Warshouse Company is less specialized than its n{.

e suggests.In

addition to widgets,

ges, grommets, and

many other products which their customers find indispensabl

The company's customers order these products from the com

ipany, often by

telephone but sometimes by other means such as mail or person

al visit to the

company 's warehouse. There is a company rule that separate or

ders are required

for separate products. The customers are happy with this rule

, because few

customers have a use for more than one of the products: a ded

icated user of

widgets ts unlikely to find a purpose far gadgets or flanges.
Customers sometimes amend their orders, changing the guan

tity or the

requested delivery date. Occasionally a customer may cancel a

h order.

they deal alsc in gadgets, fidgets, f1

.

helltoal -

2B hiE, JOFESZTORREZETTAI LI X
D, BARKEABCH > LEEBITRASZLEDN S,
5%, SEHAXZFEHEAE L, L0 EROBER
BECEHRZI SDORBBLETSE2 LEbNS,
PlZE, HARABoRPCHEf LA L&, dlLL
CIAPOHETTER XINRERP, 77 ric
M 2EEBTRAZ LI BEREBENTH 3.
v v vHEAREO—-BTH B ISP (
Jackson Structured Programming) & 2\ <T %, [

HRRAEECTCPDLOoEREFMEL, “ET” L.
#1420, 22 P ESEHTE28IT, v/ nEHE

R EREALELHIISUETDH 3.
€ F:D
JSDiETIELAOWEBEE Wi WAz =
YA (B MBEE=KEHL 7.

/oi

h
WAREHOUSE: ENTITIES AND ACTIONS

Entities:
Actions:

CUSTOMER ,CLERK, ORDER, PRODUCT

PLACE ,AMEND, CANCEL , DELAY ,ALLOCATE , DEL IVER
PLACE: convey an order to the company for allocation and delivery.
Action of CUSTOMER and ORDER.

Attributes: product-id,quantity,requested date,...

change the quantity or requested date of an order; product-id
cannot be changed. Action of CUSTOMER and OROER.

Attributes: code(new quantity or new requested date),quantity or|
date, ...

cancel an order. Action of CUSTOMER and ORDER.

Attributes: ...

delay an order because stock is not available for it to be
allocated. Action of CLERK and ORDER.

Attributes: ...

allocate product stock to an order.
PRODUCT .

Attributes: quantity,...

daliver ordered product to a customer. Action of CUSTOMER,
ORDER, and PRODUCT.

Attributes: date,quantity,]..

AMEND :
CANCEL :
DELAY:

LLOCATE: Action of CLERK, ORDER, and

DELIVER:

>J8D(S);

##Entity/ActionStep PreCondition.##

Are There Descriptions .of the Real World? --yes/no--
yes

JClose Windows %%

#FEntity/ActionStep Body. ¥

$ Making File : Entact §
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5. c). mBRoERA,

Mt (ET) REHERES) =

if iR (ET) £&(©S)

then iE % @ # 41 (S)

else BR v D FE 1 (S); J
ThHbH., COBRBToBHEMNMBROEARAEZRKSE., bz
RY. FAKEERE, EMshENERE Keics
WCRKFTERDT.
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HNTOEEZVL 220y — A PHllBALEKOET
TEBEMA OO BEERTFET S (W5, e) .
CCTHRBOFEMILETRI>OR, E8Tuei0A
*, RO, FIREH, TTEETH 3. Foex KKk
OEBOERR—Mi, [7o€2ARES) =FF1
(Y@ ttFE2(S)@ --- @ {LFE n(S); 1, ATIREH,
ET&EoERORBRI, TR (7)) £#(S) =
REL(S) & BFE2(0) & -+ & BRFEm(S); ] ok
KRb&h 3, CIT “@F 2RICHEREEN
FmEshszciibd. BB, MREEHE TTHRHE
DFERE, 0 “HREHE, BTEE” POoERT
5. CoBRBrcoBEHAIMBRoERERE. diIR
N

@ “HEOEABWRBY —V~0OFLHT” TR, @
THE LitE BRBELY-—EEFLHCTE (KS5.
). vikbs, BRNLB Y -1 2EHTIHAAS
MEe, foolEsrAsMBEE AT, KEXHN
oghlrviddzxky 2. fhoBRE, v—
VOB IO WTE, [{H%E(S) == wclose(exec(" >
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JSD(S) == IP(FU(IM(ES(EA(SH)));
EAin == ESin2;
EAout == ESinl;

EAPreCond(EAin,S) == & 2 ¥ ABHF L+ 2 HF T 3
ok H % ? (EAin,S); -

a. BEEMBESR T F vic BS Vil

JISD(S) == PreEA(S);
PreEA(S) == if EAPreCond(S)
then EAPost(EAbody(S))
else Exception(S);
EAbody(S) == EAwork(EAin,EAout,S);
PostEA(S) == .

b.

#let EAin ESin2 IMin2 FUin3 IPin4 : "Spec”
#let EAout ESinl : "EntAct”

ISD(S) == PreEA(S); -
PreEA(S) == if EAPreCond(S)
then EAPost(EAbody(S))
else Exception(8);
EAbody(S) == EAwork(EAin,EAout,S);
PostEA(S). == .3

. TR F I DT s AN~DE DB THOFTR

#let EAin ESin2 IMin2 FUin3 1Pin4 : "Spec"
#let EAout ESinl : "EntAct"
JSD(s) == PreEA(S);
PreEA(S) == {f EAPreCond(S)
then EAPost(EAbody(S))
else Exception(S);

EAbody(S) == EAwork(EAln,EAout,S);

PostEA(S) LA

EAPreCond(S) == Exist(EAin,S) &
Satis{yEASpec(EAIn,S);

EAwork(in,out,S) == Dispaly(in,S) @

Editor(out,S);
EAPostCond(S) =y

Td. EEOWHOHE 0N QIR

#let EAin ESin2 IMin2 FUin3 IPin4 : "Spec”
#let EAout ESinl : "EntAct"
JsD(s) == PreFA(S);
PreEA(S) == if EAPreCond(S)
then EAPost(EAbody(S))
else Exception(S);

EAbody(S) == EAwork(EAin,EAout,S);
PostEA(S) == -5
EAPreCond(s) == Exist(EAin,S) &

SatisfyEASpec(EAIn, S);
EAwork(in,out,S) == Dispaly(in,S) @
Editor(out,8);

EAPostCond(S) == -3

Dls'xillay(ﬂle, S) == welose(exec("less "+Tile,wopen(S)));
Editor(file,S) == wclose(exec("vi "+ile,wopen(S)));
Exist(file,S) == exec("test -f "iTile,S);

SatisfyEASpec(file,S)
== if read(write(Massage,S)) = "yes"
then TRUE
else FALSE;

e, HEOBKNKY - A~0H DY TH OGS

He. SBEOBEBLMC L 5ELOEL




— 1 "exec("Y — 2", - - wopen(S)---))); | ®
£I3iXbENh 3, T IT, wopen, wclose, exec
BEOZENY + ¥ Fu 2B, BILB, £y —0%
EBT M AWK TH S BECOVTR, v—
VERVWR LR IDEBHNHETES (B, K
6.c BAM Exist) 40653, T0k>B b0
POTRRBY, CokdIRE &}, ABISEEGHE
éﬁﬁh.ﬁﬁﬁﬁékﬂ?é&ﬁwﬁﬁ(ﬂ.ﬂ
6.e B SatisfyEASpec) 3. COBRETCOEH
fTh#EoiB 2K 6. e R T,

C HEo#M{toFE LT, REEMBHSEEL
TV, PDLi&3] SDOETHRERITEMNTERL
fo. FRLAZPDLIKXBISDORARO—HMER7
IR,

//JSD Script

//Definition of Products(Macro)

#let EAin ESin2 IMin2 FUin3 IPin4 : "Spec”
#let EAout ESinl : "EntAct”

#let ESout IMinl : "Entstr.kfig"

//JsD(Jackson System Development)
JSD(S) == PreEA(S); '
//EA(Entity/Action step)
PreEA(S) == If EAPreCond(S)

then PostEA(EAbody(S))

else Exception(S);
EAbody(S) == EAwork(EAin,EAout,S);
PostEA(S) == If EAPostCond(S)

then PreES(S)

else PreEA(S);
//ES(Entity Structure step)
PreES(S) == if ESPreCond(S)

then PostES{ESbody(S))

else PreEA(S);

//Process Body
EAwork(in,out,S) == Display(in,S) @
Editor(out,S);
ESwork(ini, in2,out,S)
== Display(inl,S) @
Display(on2,S) @
GraphEd(out,S);

//PreConditions & PostConditions
//EAPreCond & EAPostCond

EAPreCond(S) == Exist(EAIn,S) &
SatisfyEASpec(EAin,S);
EAPsotCond(S) == EAEntAct(EAin,EAout,S);

//ESPreCond & ESPostCond

//Tool Allocation
Display(file,S) == wcolse(exec("less "+file,wopen(S)));
Editor(file,S) == wclose(exec("vi "+file,wopen(S)));
GraphEd(file,S) == wclose(exec("key3 ",wopen(S)));
Exist(file,S) == status(exec("test -f "+file,S));
SatisfyEASpec(file,S)
== if read(write(Message,S)) = "yes"
then TRUE
else FALSE;
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The Widget Warehouse Company is less specialized than its nf.

e suggests.In |

addition to widgets, they deal alsc in gadgets, fidgets, f1

dloes, grommets, and

many other products which their customers find indispensabl

The company's customers order these products from the com

pany, often by

telephone but somstimes by other means such as mail or person

2l visit to the

company 's warehouse. There is a company rule that separate or

ders are required

for separate products. The customers are happy with this rule

, betause few

customers have a use for more than one of the products: a ded

icated user of

widgets is unlikely to find a purpose for gadgets or flanges,
Customers sometimes amend their orders, changing the quan

tity or the

requested delivery date. Occasionally a customer may cancel a

h order.
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Entities:  CUSTOMER,CLERK,ORDER,PRODUCT
Actions:  PLACE,AMEND,CANCEL,DELAY ,ALLOCATE,DELIVER

PLACE: convey an order to the company for allocation and delivery.
Action of CUSTOMER and ORDER.

Attributes: product-id,quantity,requested date,...

AMEND: changs the quantity or requested date of an order; product-id
cannot be changed. Action of CUSTOMER and ORDER. &
Attributes: code(new guantity or new requested date),quantity or
date, ...

CANCEL: cancel an order. Action of CUSTOMER and ORDER.

Attributes: ...
DELAY: delay an order because stock is not available for it to be
allocated. A¢tion of CLERK and ORDER.
Attributes: ...
ALLOCATE: allocate product stock to an order. Action of CLERK, ORDER, and
PRODUCT .,
Attributes: guantity,...
DELIVER: deliver ordered product to & customer. Action of CUSTOMER,

ORDER, and PRODUCT.
Attributes: date,quantity,]..

>J8D(S8);

##Entity/ActionStep PreCondition.##

Are There Descriptions of the Real World? --yes/no--
yes

74Close Windows. %%

#£Entity/ActionStep Body . ##

§ Making File : EntAct ¢
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