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##4170509921 : MAJOR COMPUTER SCIENCE

KEYWORD : FORMAL SPECIFICATION / Z NOTATION / ENTITY RELATIONSHIP MODEL
VACHARAWAN SRIRATANALAI : A TOOL FOR TRANSLATING THE ENTITY
RELATIONSHIP MODEL TO FORMAL SPECIFICATION IN Z NOTATION.
THESIS ADVISOR : WIWAT VATANAWOOD, 86 pp. ISBN 974-333-634-6.

This thesis designs algorithms and develops a tool for translating entity relationship
model to formal specification in Z notation by using data dictionary and relationship dictiohary as
inputs. The algorithms are divided into 2 categories: structure property synthesizing algorithms
and behavior property synthesizing algorithms while structure property synthesizing algorithims
define entity schema, entity extension schema, and relationship schema. Behavior property
synthesizing algorithms define insert schema, update schema, and delete schema with referential
integrity.

Moreover, additional data types are defined such as character, string, and boolean
which make the results of translation scheme, Z notation, completed.

The translation tool is tested and the results are syntactically verified using Z/EVES

checker program.
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g mfuanuduiuinii q
& Y o : o] a & a
o Qoulydmiugudoya (Constraint on whole database) (Junistienidonlvd
fvrdoanuvany 4 anuduius lugudeya

[l
o

b
nandfoneana idnaut T4 Lingzi Jin 1az Hong Zhu (2] $201diuuun
a 3' 3/ & o w0 &g YV
Aaugulunmsudasdoyalunaumynsudeya  uaswawynsunnudunus ey lugl
o/ aw & A‘ d. ) N ~ A
voe  dgynselire LazUITEuea Yves Ledru [3) Milviiadefinns vz liouiuidue 1
ieanuauysUrsuALN T URAIBEANUTITUS

=%

Ao v
2.2. ﬂqy:ﬂ“!ﬂﬂ'ﬁlﬂﬂ

¥ L] v
Tunuingiruiil Inquiais 9 fideideedal
o @ ar o o .
1) amﬂsmswmuweﬂmm (Software Development Life-cycle) [4]
4 o ¢ 4 S Y o a S
Wudussulumsianaedaurd semnsouaausuniwld @i 2.1 luiitduraslae

< 3 3 oo o o
HDUNABIUINN (Waterfall mode]) HINVUADUAIY



L1) M3tivwanudeants  Hudmimanud lvdussuuhszuuszdesamnsohesls
vy 4 ' s & P M o Y
1dha deulude q uazyaUszaadussszuy Swadh Idoindunouiiie anudsams
A9 9 Y093z UUMuigndideans
) [l ’
1.2) M50PNUUY (System design) (LUEAIUBDINITOBNULUTZUUINANUABINSAN 9
4 x 4 o e . ;
yoaszuui dnndunounsn weth luwennldiduTusunsudey Taonadi 1&g
@ o & 4 ¥ o ) =2 a d k4
ponuuuvziatuuenesieldiudiumitalumsi Insawusonduad
1.3) MafouTusunsy  (Implementation) ituduiewadi lanndumsesenuuuinifiu
ms@oudulsunsy
1.4) msnaaoy  (Testing) (Humsasivaeumsiinwealsunsuinhaugndowmu
b4 & [
ANUADIMTHS0 i
° o 1 =I -3 = : A
1.5) M31997u uaziingasnut (Operation and maintenance) HuduAMIMIAaRITsULIRD
3/ a a q a A 4 3 as 4 =
T¥uese nazuf ludeAanaradia q fnadu saialsulsessvudisdanudeants

S {
g VPHRNETSY

Requirements
definition

A

. 4

System design

y

Implementation

A

Testing

A 4

Operation and
maintenance

= o o a ¢ o
U 2.1 gdumaadgins msHannsenans

2)  UHUATKIDURALAZANMUFURT (5),(6)
o ¢ o I8 Y o 4 o~ a4 Py
unumwiouianazaudutuiidudofvuanezUiouuunils Tesildnpauz@uununin
fotuiodeyalugivousuid (Entity) ANAUWUS (Relationship) uazdnwuzilszs
. a4 = aa & o dY o A aad 2 4
(Attribute) a8 AALAUAMBUAALAZAITLRUAUTABINSUARINIAD (BUNATUTAIDITTR

y & o o voa A Ao o . 4 o
ganiluTanfidideanloeg Aeilusaziounfanilsznoularudnuazilsedr dauiluds



a%mmeuﬁﬁ\fuq uazuRazipuRApNmMd S uuaazdnussEidae Tasdeyad oy
unun e uiauazanuduiuiszgnosuelu woumynsudeya uaz wouynsunuduRuT
wanNINTLHUANIBUARIEEANMLFIRL ST B RuEsE I souRd Fufumsuea
mnTaosamvesstuy Nszuudszaoudtediulate uaz uaasdudanuduiusfuedsls

» yy
o

Widfinmseveanmndn 9 veaszuusen MHVUABUYBIMIRUKUNINOURALRZAIY

[T VI 4

! A a
’dllﬂu‘ﬁl'ﬁ umunuwmn15utmm'nm’;’mmma:msoemmmwn Tavaursouany

dydnuel i1 luusunmipuiiuazsanuduiur ddagii 2.2

ad
{0 (BUNA

Haae ANNFUSIUY nilanavany

UTAY ANNTUNUSHUD HaRauntie

naae ANNFuRMSIVY nilasranile

s anvazlses

ad o
HEE ALran

DUTTA

U7 22 pluaadgdnueli 19 luwunmeufiduazanuduius

3) Msuesusalsd (Nomalization) [7] An mssiunInseadrsvesdeyadulasadnlmi
A - a Ov
melMifianuaeandesiunolu (Intemal consistency) annrusidouvsetoya uasli
a o T Y ° o L ° b 1Y ‘J; -]
wiannuiiunaredeya lumsvuesuealsdamsadildvaroszdy Tavluiifisznarida

MW 3 seAuusn 1un

s ¢4 o o A & . o o & .
o vpsueaNasURIFLANIIY (First nommal form) MINANVAVAUS (Relation) vu(Thy
o ¢ 5 @ P 2 a0 A as Y 1 2y oA L=
uosueareTudwuvinaeiie lunng dnvuzdsedivewdszunaliauficsnufivn
o PR & o P4 v
o yasusanoTuUS MU NTE(Second nomal form)mIT A NNTURUS ozITULE FUsAVDIY
o o d A [ q’/’ o & A 1Y
Adunasshasionisnanuduiustuduueyusaresudvuiiniuasdnyuy

cdu gy sod ds o dy arl
seii i 1dTluddivegdnuasUseiridufdianun



Ps ¢ o v v o ¢ o ¢ o o ot d ¢ &
o upiuearesudiduiian mreanuduRussiiuvesueanesuddunaundeiie
a5y Fuiusiutunesusawe TudduiaemsdnyusUse i luldivad

F o o 4 ay ad v a
foqluusudnvasdseioun luldsundmu@er fu

4) Yofmuagzihiv (3]
fasmuagiudumsuaasdotinuaninudeanislugiveanimnildnisesiue
Us£aIafng (Vocabulary) MASFURUS (Syntax) Lag AN (Semantic) 1otrauduszidov
- & ' v @ r o @ a I
Ao Nanvuzifunguuosdadnysiuamdydnssinardaman lugdvewmssnmaasnin
[ v
nasd A uLsn (First order predicate logic) 39114 Anuuwod A itisanu uazuvuou uag
vndnyuzysaniyiieg lugduuunuadamansSei ifansafiguniatiuaeandas
(Consistency) vo<dommunlasldinseaionnadamand 14
Y = s § = @ o o dyéx
Jofueamsirvefmuagihile (1] Tdail fie
o hifinu
a o y 3 o 3/
o gunsoNgaANuToandsIvestoiimuald
' Yy o Y& 2 & A g
o i lvlumsinuvesszuy1ddteiudaualusmeSuduaoimsosnuyy
] Yyt a k3 .:
o ylviiuAnluniseenuuuszuuldmniiy
’ [~ = Aa a
o grvananuiily1dfssifennuiewain (Emor) vsaniseanuuuseuy’ld
o grwanmldnislumsiannssyy  leannanuianainde q a1NsonsIINY
¥
@ é -] 1 1 ]
18 luduneuvsamsesnuuy  Fav lieuiseud v idlaaidomidoelinn &
y
HoufunmsassnuanuAanainluduasunie q seemsNanITEuY
3 o B8 o A
Po1dgyamsivetivuagihis ae
4 Py Y o
o hlvonn deannldgduuumandiamans lumsidioudesmua

o Fyunndmiudn lufinnuiluduiinnen uazdi ilauinendiamans

5) deynsaila (8], [9]
o T4 Y o L% 4 4 Y o & ‘o ot
Fynsoliwadumsuansdotmuagiiiogdupunilada 1dsumswanndulaunguiiens
3 a o A
(PRG: Programming Research Group) funinedsdendvesa (Oxford University) auszunu
a o o [~ ° = o & = oA @
UnSaadnsiy 1970 AgnsaisadiudodmuaiioWoiuguvengufdisdrtuesa uas assn
4 a o Yo @ s < S A o Pd o A& LY
maasmauaasiduusn Taslddyanyalnadamansnieguaziiudydnuaiunduie Id
o 1 & s L4 - o =y A
mnzdunisdon ualymessmsifdydnvanedamanilumatsudestvuado o1
& .
aontsdants Taseade uaz sudilelfnn Anfueduiindynseiif1s1e (Schema notation)
4 ’ o = & '
Futluluga Module) i Wdoimuaianuiiulaseadonniu Tasisannsoudalszian

{ [} é
voums 1 ldly 2 wuufe s eEnIuT (State schema) Futhumsysemadenen Iy



1 r Qa wva . < <
(Component) 91199 Tussuu nag xﬁ'ﬁwmsﬂguwms (Operation Schema) Fatun1sUsenmeda
MyUians (Operation) A4 9 Tuszuy
Taovia lUifsvstsenauday 2 daudfe
e  dun5UsEnIf (Declaration Part) idudrudsemednns uazyianaulsfisg 14
[ k) 4 . 1 A 3 A Y a 4 o A a
e dudonnd (Axiom Part) Wudiufirzydamauaacdedredafadunlsildiiow

s A ﬂl 1
18 e dusbuiiegluvouve

P 1 v o 4 L% e
lunsaifdudisnaos drudonnivzuansdaionlvvowwls uastunsaintudh
' a aa s ol a a aa . . =
FumsUiiams drudonaiozssydanganssumsUfiuanis (Operation behavior) 313 N3

1Asuan U (State transition) 861 15

a Y ~ 9 \) 1
MaFrudrsnanso@ou ldvarsuuy 1dun
o  MIEUMIMINULY TA5I519MIPUNEDY (Box-Like Framework)
2 1 1 -1 U = ¥ AA: w 1
5oL Tases 1o unasudums@ouifs nnndnyuzidunasy

4 as war 4 o 3 : .
Felldnwurdagi 2.3 nazlugid 2.4 uaasdrein Tasesrumiiounses

—SchemaName
Declaration Part

AxiomPart

3Uh 2.3 pueraelasesumilounass

—TimeHMNat:
hrs,mins : N

hrs <23
mins < 59

319 2.4 luamaiiedna Tnsesranilounaes

o  MITOUIAITNIUY ATV (Horizontal)
msFoudrsanuuaanudums@endisaiiidvasdudeanudoude
iieamily
SchName = Schema Expr

{HU
TimeHMNat = [hrs : N; mins : N | hrs < 23 A mins > 59)
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Tums@onumsnmusa 18 msouuyuiad1d a1y atlshalums@vute

° o = 4 a w o a ) d v 2
AmuagiiisAnrseziifoanuiiesTmisnnumnovesddnueinadamansimaniuday

& o 4 o &
UONVINTFATNITENDUAITEIUDU 4 Aot

5.1) N5ANLAT (Decoration)
1 Yo w a ¢ g . & 1
msanuae femsla@snusfmiedovosiag (Object) ilodonnunnsues
£ % v 'Y agy a wa ' ~ 3 - Y e A
s ldmannuas T 1dlungideaUfifaw uathufivamadenlunis@sudsimuaiive
13, v v sl 5‘ L o 1
Iinannudh lnnniiu Adnysimeidn1dlumasguvesdynsalisa 1oun
1] A o .
2 19naviesovosaunlsidn (Input variable)
U A &
1 ¥noneFovesdaunlsoon (Output varable)

' 4 o o d ar ~ .
" ¥namodouoadmylsiituaniusvaanisi)aeunyas (Afer state variable)

5.2) M55IUIAITN (Schema Inclusion)
\ d o ¥ Y s A Y o w1 &

Ms5ud1s Wumsideanuveudiswdusdndumet Tnsmsies 14

Y 2 A Yy Ay Y] ) v oA
MydndraimITRdeams i ludinyeamsdsema  wanInnNITTINEIT A
] o ' i o o o [l ar
druveamsdsemafzsiusudumsisenisiazarudonatinossaufuaudonotl
AUAIA LY

AMuaIR1319 SchemaA 1103 SchemaB A3/ 2.5

—SchemaA
a:N

a<10

—SchemaB
SchemaA
b:Z

b<?2S

51 2.5 luamamssaufis

Y i do d Y 3 EY Y &
NNATNNAINUALINUIN SchemaB 1457181 SchemaA 191 11/A78910m5 1983

A 1 ' & o 1 a
¥01A1519 SchemaA luaIunsYsEnIMUDa SchemaB &4 SchemaB o101y 1@ v Tasl

anurueay 18asgUR 2.6



i1

—SchemaB
a:N
b:7Z

a<l10
b<25

31071 2.6 Puaawaii lAnnmssaudisag

$.3) DIWEA (Given Set)
a a Y a 3 A Y
AwsavziumsiiowIisiadoyaunsssy (Abstract data type) 1a q dusiiadoya

é o os 1
Fansagnldlalumsisemarinveadunls wu

fvuaRnusa
(NAME]
ausoionian
a: NAME
b: NAME

Tagdl a uaz b udrwlsidsiaiiy NAME

A r—
5.4) 1AToAMNIE A nay X
) P=1 A A o 2 ['3 «;4 3/ 1

A Lﬂumsszuﬂmwmm]auuuﬂmﬂwm%ganmmnmqmmummumnan

B #01ULADU (Before state) TUIMIIAUANIUZHAT (After state)
Astate = [State; State/]

— R = a 1 g/ a o ) M Vv ] =
X vﬂumﬁwﬂlnuminJatmu,ﬂmﬂwaway‘anmmﬂm\numnmmumnanﬂa
ANTUZADUMOUADIUSZ AL

ZState = [AState |v1/= vIAVY =v2 AL VK =vk]

¥y ¢
Nail anuzvesdoyamunsouialAiiiu 2 antus fe

'
o_ &

® gnuzfeu Avamusnsevesdoyanoumstnumuiida

*  anmsude Avantuguisdivsatoyandinisiinuauiida

5.5) #eAdu Tnsiandu (Projection function)
& o Y] 4 o .a' Y o 1 1 A 1g o Y] '3 =
RanFuTwsoadu  dufladduiivimsdadndadimiisvowgddy  ludyaseliand
Heddudmiumainagdidy 2 Reddu Ao WS (first) 1az ¥AMUA (second)

s o A ' 1o o
o isa flunmsdaitemidrunsnyosndwiy

o a é 1 a f1o_o
o nnud iumsdaneeidiuiaouogdiny
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5.6) siladayan3 lny (Free type)
wiiadoyanTIny Aomsfinmunuilavostoyalmitiun wiomssyfeifidiu1e
vosriindeyahy 4 iy
Boolean ::= True | False
ifumsfmua Boolean Tiiiuriiadoyariiny Tavidaiiduly1dde Tre wo
False 9 True ¢ Fatse (usiiunndrefn ad14lsimy dosrdavsamsimunsiindoya
Wiinlde mvesriiadoyans Indes IWannsath lidifudeduns1den Wy and

! 1 o A o )
9818 True Uw False 92 liamnsagni luMifluiedan s 148 dudu

5.7) 7700 (Abbreviation)
@ o Wiyl @ 1 &
#0 AoMsiruafItad I USInUNUAIYTBYANINHLIEN Y NUBANTONLY =
(¥
X==0.127
° Y 1 Z ' <2
Wumsdinuald X unumidaus 0 89127 Laz
Y=a¢>b
] s v o v ° w1 @ P
unstvuald v unuanuduwussenin a uaz b lumssivuadite aaunsy
¥ tvumtudteuds oz liansorir s lusauds 1880wy 2ndre81a X uas Y 9

Tewsogmirlusmuaiiudun)sduldsn

nguimendamaasineides [12]

4 J [ P a‘: 1 Af a 2 =
Lummﬂﬁ’mﬂmuﬁmﬂuﬁmﬂm FIAIDY UUWUFIUHNNAUAAITATIIUNYUYN N

agimans Aee NNIToanail

6.1) 219151781 (Quantifiers)
FadSna Wumsvenduinuesdeisididaauts 1dun

o

o FMUSiNuaMuA (Universal quantifier) ¥3ofiTuni1 Wofoea (For all) 14

o o

L4
doydnyal Ae V illunistaweniunmdsaulaininuimun

o ’ a 3 . . . -slna v & ar
® @ aTInuuNEIU (Existential quantifier) 3oM50n31 Wosau (For some) 14

dydnyeife 3 ifumsiseniusulsdoyafsanaduminiy

6.2) ASSNAARAT (Logic)
assmandidumsimuanguazmaialumsnsaninerimausd (Argument)

gndes lunundamans assamansgnlflumsigainguiaeg diulunneuiuaed

assnmansgnldlunisasrvaeuniugndeavesTusunsunazldlunisigningu]

assnrnaasasonv 18ty 2 silade
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A (= @ (]
® assnenaasUsnni(Propositional logic) Itunssnza lifiduls 1w P v Q Tay

a S & A o ‘o w o
NPuUaz Q Wudsewar] Sudu nail inSoammedmiudsennildmisiei 2.1

o & > 7
TN 2.1 UEAIATOININ Uﬁ'\ﬂi‘ﬂ'ﬂix“ﬂu

LY - ¢ A o W d
doydnunl | vodeydpwunl AN
. o1 a g - A o -
- not” —pazfimanuaFuiiueia (True) is P Dandunia (False)
A ‘and’ P A Q vxiimiarueiaudiueis die P uaz Q fnnduss
v, ‘or’ P v Q aziifanuesuiiueie e P uie Q Taudusis
a a a A ) 4 =1
= ‘tuplies’ P = Q wilmanuaiuiiues e P Sautiumio nie Q I
Authuesa nie Maesste
= “ifand only if | P < Q szdimanuniatiuesa dis P uay Q Taunioudu

4 . - o 4 Ao ° 1 '
®  ATINANHATAALNAY (Predicate logic) Auassnzaadianils fld ldensonnn

_ ) v o : . é
anwase lddminlidawesdunlsiu sy x > 5 Wudu Fusransofounia
ualhifurlsynnl1d TasmsiuiniaSinaiun nedaalSinaunad

9 a 3 '
!‘fﬁvlﬂ%‘l\mu‘l‘ljmu‘ﬂillf(Expressmn) ¥y
Ix:N. X>35

o 1= ' 2 a a g e d ooy 1 \ 21
Lﬂumsszmm “UNAIVDN x wwumﬂummuwmﬂummnn'n 5'M

» .
HanmsuaTneud I I aunsamainuasvesiinel 1d

6.3) 1B (Set)
4 1 ¥ & = & a o o a v o oy
anonguynsdoyala q Fliyladeriulavhaudnuaazi lusadodisuan
‘ o : dyo @ - -1 o o 1 Iy o g 1
Ay nidwuvesaundn liinnud iy @i euesi @y Phenguusadeya
- a R ' g ' o A
Hnmndnduausmnadiy iy {123} uag (3,2,13 4 2 wedoiuthuermiRerfunios

ind1nuvosenFn lufinnudnty

6.4) ANUFURUT (Relation)
aNuALRUS Ao anuiRsadostuseninmg 2 wala q Tavamduni (Source
set) (50021 A (Domain) daziarait M0 802 RED (Range) 15U
° 3y
Arua 1

A={1234}=8B
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RTINS R 115y A 1
aR b0 a<b

Fafu R = ((1,2,01.3),(1,4)(2,3),2,0),3,4)

J o
6.5) NaNHY (Function)
o @ - &4 o @ o o 24 o o a o o
Haddu Husieniavennuduius  Tash Tawunihdrmunsoliide 8o
4o 2 2 e ve  a yw 2
wiladariniy ynese HeaduernSonldndunsuunth Mapping) 3o mMsa
- o o’ 13 A 1 A
91 (Transformation) 431 2.7 wsaiiousumsdmuaihung lumsifouar fie il
] v »
Iaudr Wudaildidh hhiveunsadimsiuwatuamfegluTamuld zlvua
dwsnavesnuammituaue sy W £ duileddunin A 1 B Tashi a € dom® udn £

(a) ¥TIMAUMNTNAINTIIVDY B

Astdueursonya iy

HafduudIu (Partial function) fin Wendun Tamuveaiaiduiuanton (Subset)
VDABAAUN
v ]

Hafurianun (Total function) AeHandui TnmuveslanFuminuadunia

DY N0 L, L 3 a8 4 -
Handuniladoniia (Tnjection) AvHandun Tanudvilaziindu Idnilando dozidy
s laned Tawn TdniiaTamu
HarFuiafia (Sugection) fiaMefFuindovoeiadFuvirfuaadluto (Target set)

. N T A to S o A &
Warduniaaonilanide  (Bijection) AsanFuiiunslenduniianenila  uay

Hangunan
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6.6) 819U (Sequence)

o_ <

-y =t [ 3 [ q): a a o a o o
adu AemshdeyaSudetuly Tasdeyamanivesdesiivinieriu uazdAy
v o 0 o

= 2 o 1 ( 1 « o
yoadoyalinuAIfty 19U <up,e> uaz <puc> ioiududeyaideaiy msizldwived

¥V ! @ Y
VvauauanaNNY lﬂu 2%



a
UNN 3
Y

aa ° ad o o dag ¥V o o o U
Tuanndsudasuudiasseuiia yezanuduiusudedivmuaglislugldaynseliaa

Tuunil wnandwuasutazitmsulasdoyavesuuriiasuounauasauduius
o Y o ¥ i‘] Y = ‘ﬂ T < v ) aa
Tagdvuagduvudoyainduilunoniynsudoyadgailudminaasilnssainveunazsiouna

d o : A~ o ¥ U A 1
nlsznoulddrdnuuztsedlathe sauisdduoueuhna naznauynsuanuduwusguiueiu

A.

-~

v o & aa W @ o A 1 :
Vl!l's'fﬂQﬂ\iﬂ')'lllﬂllwuﬁ‘lla\ilauﬂﬂ‘lﬂ 8 uaxanymwmmmﬁnwufﬂmlauwmnamﬂﬁlﬂu‘i’fﬂ

fnuegislug)dynseiian Taoldisdunsulumsinuesnidud q dsgUii 3.1

vouynsudeya

. HOUIYATUAITURUE
Alaszuy

nauynsuBYa
HouwynsuAIFUTLT

nowynsudoya e i A s
HINRUNA BTG

2.

Funsieauauia AN NUAUNUE

Tasaada

sodnFdynT i

3.

o . - ‘ - ‘
farzifuauyn WMy idiramsiudly

NOANTTY @ waTay

[ ¥y
7UR 31 urunweEaatureumsitavealisunsy

913U 3.1 @nsouueldidhu 3 dau 1dus dwdudoya dwduasisiguanialnseadi
(Synthesize structure property) uazﬁ'auf‘r"amﬂzﬁﬂmﬁnﬂ'ﬁwqﬁﬂssu (Synthesize behavior property)
Tasluiilaznanfuamizdmdunnsiaauialaseadn uardiudunsizdguayianginsss

Taveusudoyavznaridaluuni 4
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nnwINIynINdoya uazwIuyRsBAMLALTLT Al lumsidedmuaniudesmsna a Ty
2 Y o o 4o P " a -
FagUuuvvesmunynrudeya  uazwaugnsuauduiusy i lunudtsteznaniiluuni 4
annsobaniinududedmuagiisluglvesdynsalisaididuluga 9  Tasludiuduasied
aaauid Inseafrailudndidodnvus Inseadavsaeuininliznevludvdnyusilszsila
) =] R AN & A 3 9 1 1 1 aa A
119 wazdianuduwusdonuuuule Fmmnsatdnudiswld 3 @i ldun dhsrueunia tioueas
I~ Yy 3y ! as 1 & a . . 4 aa
dalaseaiedeyavoumaziound 15 1NUAY (Entity Extension Schema) INOUAAIDIfQUALATA
A a \ as ‘ Y 4 Y ] as
MUAVVRUMT 1IN tasi1s 19N NUFUAUT (HouaasdsnnuduiusvoamazeuRan
o Y] & ] a e a o o o./ &‘ A:‘ ar 1
duwusiunvyle  azlududussedaaauianganssudunmsdougasidaiuguildduud

m a P~ [l [l ] ( P [}

aziouia Tasusovonuiuidis1ald 3 315191800 181519M 51y (nsert schema) (R1919M51A
19 (Update schema) uaztfi131901581 (Delete schema) laglumsdunsizdnaauianganssu’ld

ATty UATMUDINITE 1981 (Referential integrity) AIY
3.1. dumsdanzgaauinlnseii

1 o 4 va 9 1 3
daumsdunsizdguantdlesadaduniniidoyadn 9 luwsuiynsudeya uae
o w o wa ¢ [V r'é
wanynsuAuduRuT indunngvquauialaseade Tanniudumsdunszd laseadnues
loUNa uaz MsFUATIEHANTUNUSTE I NIDUNA _
Tunsdansied Inseadnvowouia navesmsdunsiziozogluglvsadsueuia uaz
] A a 1 3 a @ 1 an -4
srfiudy Tagluauvsamsiaeund wwuaaataaiulsensuvsaudasisunandsznouluae
dnvaslszdrlathe udesdnuuzlsediviiadoyaiiuesly wazludimveadrsraiudn sudly
( arie o al ' ' PP | a .
dudszma quasTAanududmitudasidiseuiaiy e ldidaanudangulumslddoya
&4 Y s =l a 9 1A ao ﬁ a
(HoaInMIT sz memis e unAvisumssemewiadoya Inigaidnyaziusatou  was
Yy 1 A a dd btk 1 3 o} )
msUssnimm s uuaNntumahydavoyaiunly
[V v a ar T o ry] [ [l
lundunredanuduiusseniaeuna mavesmsdunsizvazegluglvsadisaany
mulé 1 aa - & o & da o asg [3 é!é A!
fuviut Faztlumsuaasiueuiala dSanuduiusamsaiasauunle wu nilwdenidy witede
& ' & y
Way e naluaeviia (udu
t:” ya o 3 o < 3 1 doe ﬂ A @ ar 1
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i Geherate schema-..
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Insertcushomerf' : —> ' .\MAY\IESUR.ZEC[
Updakecustom == E: &MAY\tewleed

Generate sohema.u Delcustomer == E: '\MAY\IesuIt.zed

He[allonshpcus\_sel ==y E:\MAY\vesult zed
... Aelationshipoffs_sel ==> E:\MAY\result:zed

3 ... Relatiohshipoff\_buy ==> E-\MAY\result. zed
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... Relationshipcat\_sel ==> E:\MAY\iesult.zed
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.. Refationshipear\_back ==> E:\MAY\result.zed
... Relationshipcar\_cat ==> E:\MAY\result.zed
... Relationshipsup\_car == E:\MAY\result.zed
... Refationshipeai\_good ==> E:\MAY\result.2ed

... Relationshipcar\_buy ==y E:\MAY\result zed
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\begin{schema} {van}
reg ; string \also
model : string \also
class-: string \also

\end {schema}

31U 5.6 uaRUR1TI van

\begin{schema} {vanExt}

vanSet : \finset van \also

\where

\forall van],van2 : van | vanl \in vanSet \land van2 \in vanSet \land vanl \neq van2 @ vanl] .reg \neq
van2.reg \also

\forall vanVar : van @( \exists vanclassVar : vanclass @ vanVar.class = vanclassVar.classname) \also

\end {schema}
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\begin {schema} {customer}
creditNo : String \also
customer : String \also
customAdd : String \also
creditExpire : String \also
point : \num \also

paid : float \also
customTel : String \also
customTax : String \also
customFlag : Boolean \also

\end {schema}

Zﬂﬁ 5.8 UAAAUAITN customer

\begin {schema} {customerExt}

customerSet : \finset customer \also

\where

\forzll customerl,customer2 : customer | customer] \in customerSet \land customer2 \in customerSet

\land customer] \neq customer2 @ customerl.creditNo \neq customer2.creditNo \also

\end{schema}
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\begin{schema} {class}
course : String \also
stuid ; String \also
stuname : String \also
facld : String \also
sched : String \also
room : String \also
grade : String \also
\end{schema}

\begin{schema} {classExt}

classSet : \finset class \also

\where

\forall class1,class2 : class | class1 \in classSet \land class2 \in classSet \land class1 \neq class2 @
class1.stuid \neq class2.stuid

\lor classl.course \neq class2.course \also

\end {schema}

\begin{schema} {Insertclass}

\Delta classExt \also

newValue? : class

\where

classSet' = classSet \cup \{ newValue? \}
\end{schema}

\begin {schema} {Updateclass}
classExt \also

uclass? : class \also

tclass, tclass' : class \also

\where

tclass \in classSet \also
tclass.course = uclass?.course \also
tclass.stuid = uclass?.stuid \also
tclass'.grade = uclass?.grade \also
tclass'.room = uclass?.room \also
tclass'.sched = uclass?.sched \also
tclass'.facld = uclass?.facld \also
tclass’.stuname = uclass?.stuname \also
\end{schema}

\begin{schema} {Delclass}
dclass? : class \also
\Delta classExt \also

\where
classSet’ = classSet \setminus \{ dclass? \} \also
\end {schema)
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1dagudt n-1

VAN |
isin
AN
VANCLASS CUSTOMER
isgiven
BOOKING
reserve makes

P a @ o ¢
JUN A-1 usunweuRa tazaNuduiusvessz vy tissouu

A L] o o o
Fadayavamaumynsudeyasglugiveariudonnudmivnoungnsudoyadagy n-2

fooufin  sednwordssdr  wiladnwadvé Al fHouly
"vanclass" “classname" “String" “PK" o
"vanclass" "fueltype" "Fueltype" u an,
"van" "reg" "String" "PK" a
"van" "model" “String" " w
"van" “class" “String" “PK (vanclass-classname)" .
"customer” "custld" "String" “PK" "
"customer” “custName" "String" o wn
Ycustomer" "custAddr" "String" o un
"booking" “bookld" "String" "pPK" na
“booking” "startDate"” "Date" nu e
“booking" “eadDate” "Date" n s
“booking" "custld" "String" "FK(customer-custd)” no
“booking" “class” “String" "FK(vanclass-classname)" o
"booking" "vanNo" "String" "FK(van-reg)" s

U 02 deyaveududoanudwmiuwsurynsudeyavasszuulvidsouiu
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1 03
Fonmdurus oufifl T2 fruezaan@oiug  iseuly
"isin" "van" “yanclass” "m-1" "
"reserve" "booking"” "vanclass® “m-1" o
“makes" "customer" “booking” "1-m" "
“isgiven” "booking" "van" “y-1m na

7Uf n-3 Yoyaveuwdudeanudmunsungnsuanuduiutvesszuy I souu

Y A A 0 aa o w i ag Aot aa
HaNNMT IginTBlBuY A I 100U UARLaYANUFURU TGN TNUNIOUAR 4 (BUNA

¥
annsaadadiudynseliaalasegluziveusrsne q dnwue 24 s Taoudaty @
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\begin{zed)
Char = 0 \upto 127 \also
A =65 \also
== 66 \also
C =67 \also
D == 68 \also
E == 69 \also
F =70 \also
G == 71 \also
H=72\also
I=="73\also
J =74 \also
K ==175\also
L ==76\also
M = 77 \also
N == 78 \also
O == 79 \also
P ==280\also
Q=381 \also
= 82 \also
S ==83\also
== 84 \also
U == 8S\also
V == 86 \also
W == 87 \also
X == 88 \also
Y =89 \also
Z ==90\also
a==97\also

v

<1 o s v
3R -4 maansdgnsclaavesssuyiigisaudu
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b == 98 \also
¢ =99 \also
d==100\also
e == 101 \also
f== 102 \also
g =103 \also
h == 104 \also
1 == 105 \also
J==106 \also
k== 107 \also
== 108 \also
m == 109 \also
n==110\also
o== 11 \also
= 112\also
q==113\also
r== 114 \also
s == 115 \also
t==116\also
u== |17 \also
v==1]8\also
w == 119 \also
x == 120 \also
y =121 \also
z==122\also
\end {zed}
\begin{zed}

String == \seq Char \also
\end{zed}

\begin{zed}
Boolean ::= True|False \also
\end{zed}

\begin{zed}
[Date,Fueltype,string]
\end{zed}

\begin{schema} {vanclass}
classname : string \also
fueltype : Fueltype \also
\end {schema}

\begin {schema} {van}
reg : string \also
model : string \also
ciass : string \also
\ead {schema}

\begin {schema} {customer}
custld : string \also
custName : string \also
custAddr : string \also
\end {schema}

\begin {schema} {booking}
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bookld ; string \also
stariDate : Date \also
endDate : Date \also
custld : string \also
class : string \also
vanNo : string \also
\end {schema)

\begin{schema} {vanclassExt}

vanclassSet : \finset vanclass \also

\where

\forall vanclassi,vanclass2 : vanclass | vanclass) \in vanclassSet \land vanclass2 \in vanclassSet \land
vanclass] \neq vanclass2 @ vanclassl.classname \neq vanclass2.classname \also

\end{schema)}

\begin {schema} {vanExt}

vanSet : \finset van \also

\where

\forall vanl,van2 : van | vanl \in vanSet \land van2 \in vanSet \land vanl \neq van2 @ vanl.reg \neq
van2.reg \also

\forall vanVar : van @( \exists vanclassVar : vanclass @ vanVar.class = vanclassVar.classname) \also
\end{schema}

\begin{schema} {customerExt}

customerSet : \finset customer \also

\where

\forall customer),customer?2 : customer | customer] \in customerSet \land customer2 \in customerSet
\land customer] \neq customer2 @ customerl.custld \neq customer2.custld \also

\end{schema}

\begin{schema} {bookingExt}

bookingSet : \finset booking \also

\where

\forall booking1,booking? : booking | bookingl \in bookingSet \land booking2 \in bookingSet \land
bookingl \neq booking? @ bookingl.bookld \neq booking2.bookId \also

\forall bookingVar - booking @( \exists vanVar : van @ bookingVar.vanNo = vanVar.reg) \also
\forall bookingVar : booking @( \exists vanclassVar : vanclass @ bookingVar.class =
vanclassVar.classname) \also

\forall bookingVar : booking @( \exists customerVar : customer @ bookingVar.custld =
customerVar.custld) \also

\end{schemaj}

\begin{schema} {Insertbooking}

\Delta bookingExt \also

newValue? : booking

\where

baokingSet' = bookingSet \cup \{ newValue? \}
\end {schema}

\begin {schema} {Updatebooking}
bookingExt \also

ubooking? : booking \also

tbooking, tbooking' : booking \also

\where

tbooking \in bookingSet \also
thooking.bookld = ubooking?.bookid \aiso
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tbooking'.vaslo = ubooking?.vanNo \also
tbooking'.clas= ubooking?.class \also
tbooking'.cutht = ubooking?.custld \also
tbooking'.enflate = ubooking?.endDate \also
tbooking'. statiate = ubooking? startDate \also
\end {schemal)

\begin {schemn§ {Delbooking)

dbooking? : wking \also

\Delta bookimsExt \also

\where

bookingSet' =BookingSet \setrninus \{ dbooking? \} \also
\end {schems}

\begin {schems} {Insertcustomer}

\Delta customerExt \also

new Value? -amgtomer

\where

customerSef=customerSet \cup \{ newValue? \}
\end{schemz)

\begin{schemm} {Updatecustomer}
customerExtilso

ucustomer?zeastomer \also

tcustomer, tamtomer' : customer \also

\where

tcustomer \inmstomerSet \also

tcustomer.cuslid = ucustomer?.custld \also
tcustomer’ . A ddr = ucustomer?.custAddr \also
tcustomer’. cmtName = ucustomer?.custName \also
\end {scherf

\begin {schemm} {Delcustomer}

dcustomer? -amstomer \also

\Delta customerExt \also

Deibooking &0

\where

dbooking?.cmtld = deustomer?.custld \also

customerSef= customerSet \setminus \{ dcustomer? \} \also
\end {scherxf

\begin {schema) {Insertvan}

\De]ta vanEss\also

newValue? ~wan

\where

vanSet' = vallet \cup \{ newValue? \}
\end {schems}

\begin {scheme} { Updatevan}
vanExt \also

uvan? : van 3o

tvan, tvan’ :wam \also

\where

tvan \in vanSat\also

tvan.reg = wam?.reg \also
tvan'.class =swan?.class \also
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tvan'.model = uvan?.model \also
\end {schema}

\begin {schema} {Delvan}

dvan? : van \also

\Delta vanExt \aiso

Delbooking \also

\where

dbooking?.vanNo = dvan?.reg \also

vanSet’ = vanSet \setminus \{ dvan? \} \also
\end{schema}

\begin{schema} {Insertvanclass}

\Delta vanclassExt \also

newValue? : vanclass

\where

vanclassSet' = vanclassSet \cup \{ newValue? \}
\end{schema}

\begin{schema} {Updatevanclass}

vanclassExt \also

uvanclass? : vanclass \also

tvanclass, tvanclass’ : vanclass \also

\where

tvanclass \in vanclassSet \also
tvanclass.classname = uvanclass?.classname \also
tvanclass'.fueltype = uvanclass?.fueltype \also
\end{schema}

\begin{schema} {Detvanclass}

dvanclass? ; vanclass \also

\Delta vanclassExt \also

Delbooking \also

Delvan \also

\where

dbooking?.class = dvanclass?.classname \also

“dvan?.class = dvanclass?.classname \also

vanclassSet' = vanclassSet \setminus \{ dvanclass? \} \also
\end {schema)

\begin {schema} {Relationshipisin}

isin : \finset(van \cross vanclass)

\where

\forall isinl,isin2 : isin @ first~isinl = first~isin2 \implies second~isinl = second~isin2 \also
\end{schema}

\begin{schema} {Relationshipreserve}

reserve : \finset(booking \cross vanclass)

\where

\forall reservel, reserve? : reserve @ first~reservel = first~reserve2 \implies second~reservel =
second~reserve2 \also

\end{schema)}

\begin{schema} {Relationshipmakes}

makes : \finget(customer \cross booking)

\where
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\forall makes1,makes2 : makes @ second~makes! = second~makes2 \implies first~makes] =
first~makes2 \also
\end{schema}

\begin {schema} {Relationshipisgiven)

isgiven : \finset(booking \cross van)

\where .

Mforall isgivenl,isgiven? : isgiven @ second~isgivenl = second~isgiven2 \implies first~isgivenl] =
first~isgiven2 \land first~isgivenl = first~isgiven2 \implies second~isgivenl = second~isgiven2 \also
\end{schema}
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Allegro CL for Windows Copyright (C) 1992-1997, Franz Inc., Berkeley, CA, USA.
All rights reserved.
=

Reading file E:\MAY\test.zed
definition of Char
definition of A
definition of B
definition of C
definition of D
definition of E
definition of F
definition of G
definition of H
definition of 1
definition of J
definition of K
definition of L
definition of M
definition of N
definition of O
definition of P
definition of Q
definition of R
definition of S
definition of T
definition of U
definition of V
definition of W
definition of X
definition of Y
definition of Z
definition of a
definition of b
definition of ¢
definition of d
definition of e
definition of
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definition of g
definition of h
definition of 1
definition of j
definition of k
deftnition of |
definition of m
definition of n
definition of o
definition of p
definition of q
definition of r
definition of s
definition of t
definition of u
definition of v
definition of w
definition of x
definition of y
definition of z
definition of String
free type Boolean
... theorem True\$declaration
... theorem False\Sdeclaration
... theorem Boolean\$expansion
... theorem Boolean\$member
... theorem Boolean\$induction
given sets Date, Fueltype, string
schema vanclass
... theorem vanclass\$declarationPart
schema van
... theorem van\§declarationPart
schema custoraer
... theorem customen\$declarationPart
schema booking
... theorem booking\§declarationPart
schema vanclassExt
.. theorem vanclass\$thetasEqual
... theorem vanclass\$inSet
.. theogem vanclass\$thetalnSet
.. theorem vanclass\§setInPowerSet
... theorem vanclass\§member
.. theorem vanclass\$thetaMember
.. theorem vanclass\§declaration
... theorem vanclass\3select\Sclassname
... theorem vanclass\$select\$fueltype
... theorem vanclassExt\$declarationPart
schema vanExt
.. theorem van\$thetasEqual
... theorem van\$inSet
.. theorem van\$thetalnSet
.. theorem van\$setlnPowerSet
... theorem van\$member
.. theorem van\$thetaMember
.. theorem van\$declaration
.. theorem van\$select\$class
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... theorem van\$select\$mode)

... theorem van\$select\$reg

... theorem vanExt\$declarationPart
schema customerExt

.. theorem customen\$thetasEqual

.. theorem customer\$inSet

.. theorem customen\$thetalnSet

.- theorem customer\$setInPowerSet

.. theorem customer\$member

.. theorem customer\$thetaMember

.. theorem customer\$declaration

.. theorem customen\Sselect\$custAddr

.. theorem customen$select\$custld

.. theorem customer\$select\custName

... theorem customerExt\SdeclarationPart
schema bookingExt

... theorem booking\$thetasEqual

... theorem booking\$inSet

... theorem booking\$thetaInSet

... theorem booking\$setinPowerSet

... theorem booking\$member

... theorem booking\$thetaMember

... theorem booking\$declaration

... theorem booking\3select\$bookld

... theorem booking\Sselect\$class

... theorem booking\$select\$custld

... theorem booking\$select\$endDate

... theorem booking\$select\$startDate

... thearem booking\3select\$vanNo

... theorem bookingExt\$declarationPart
schema Insertbooking

... schema \Delta bookingExt

... theorem Delta\$bookingExt\§declarationPart
... theorem Insertbooking\$declarationPart
schema Updatebooking

... theorem Updatebooking\$declarationPart
schema Delbooking

... theorem Delbooking\$declarationPart
schema Insertcustomer

... schemna \Delta customerExt

... theorem Delta\$customerExt\$declarationPart
... theorem Insertcustomer\$declarationPart
schema Updatecustomer

... theoremn Updatecustomer\$declarationPart
schema Delcustomer

... theorem Delcustomen\$declarationPart
schema Insertvan

... schema \Delta vanExt

... theorem Delta\$vanExt\$declarationPart
... theorem Insertvan\$declarationPart
schema Updatevan

... theorem Updatevan\$declarationPart
schema Delvan

... theorem Delvan\$declarationPart
schema Insertvanclass

... schema \Delta vanclassExt
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... theorem Delta\$vanclassExt\$declarationPart
... theorem Insertvanclass\$declarationPart
schema Updatevanclass

... theorem Updatevanclass\$declarationPart
schema Delvanclass

-.. theorem Delvanclass\ddeclarationPart
schema Relationshipisin

... theorem Relationshipisin\$declarationPart
schema Relationshipreserve

... theorem Relationshjpreserve\$declarationPart
schema Relationshipmakes

... theorem Relationshipmakes\$declarationPart
schema Relationshipisgiven

... theorem Relationshipisgiven\$declarationPart
Done.

=>
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CUSTOMER cus. sel sellmg sel_back
N cat_sel
goodsInSelling cat_good
sel_good
catalog
el h car_cat 4
off_sel cat_back
car_good
officer cargo backog
ar_back raer
buying supplier
off_buy car_buy sup_car
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Forounia
“customer"
"customer"
"customer”
"customer”
"customer"
"customer”

"customer"

v
A o

¥oanyuzyseih

"creditN

0“

"customerName"

“customA.dd"

"creditExpire"

"point”

ltpaidll

"customTel"

yindnuaelsed

I'Sn.jng\i
lIStringll
1!Su.ingll

"String"

“Int"

n ﬂoat“

"stl-ing"

ad sdouly
NPK" une

an na
"point \geq 0"

na an
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“customer" “customTax" “String" " ..u
"customer" “customFlag” "Boolean" an n
“supplier” "supplierld" “String" “PK" an
“supplier” "suppliectName" "String” no an
“supplier” "supplierAdd” “String" o o
"supplier" “supplierTel” "String" oy n
"supplier” “supplierFax" "String" an -
"supplier" "suppliecJoin" “String" s e
“cargo” "goodsId" "String" WpKh o
“cargo” "goodsName" "String" e "
“cargo” "goodsRemain" "String" o -
“cargo" “supplierld" “String" "FK (supplier- o
supplierld)"
"cargo" "saftyStock" "String" " "
"cargo" "goodsStatus" "String" m
“cargo” "goodsComment" "String" o -
"cargo” "onHandGoods" “Int" e "onHandGoods
\geq 0"
"catalog" "catalogld" "String" "pK" m
"catalog" "goodsld" "String" "PK,FK (cargo- "
goodsld)"
"catalog" "point" "Int" o “point \geq 0"
"catalog" “price" "float” " o
“catalog" "pointRef" "Int" e "pointRef \geq 0"
"catalog"” "priceRef" “float" o wu
“officer" “officerld" “String" upK* e
“officer” “officerName" "String" ur u
“officer" "officerAdd" "String” o 0
“officer” “officerTel" *String" no an
"officer" “secialNo" “String" i "
“"selling" "sellld" "String" UpK” .
“selling" “eredit" "String" "FK (customer- "
creditNo)"
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“selling"
"selling"
"selling"
"selling"

“selling"

“selling”

“selling”

"goodsInSelling"

“goodsInSelling”

"goodsInSelling"
“goodsInSelling"
"goodsInSelling"
"goodsinSelling"

“goodsInSelling"

"goodsInSelling"
"goodsInSelling"
“backOrder”

“backOrder"

“backOrder"
"backOrder"
"backOrder"
"backOrder"

"backOcdec”

"buyi.[lg“

“receiveName"
“receive Add"
"recejveTel"

"orderDate”

“officerld”

"togetherFlag"

"catalogld"

"seflld"

“goodsldil

"sellType"

"quantity"
“sellPoint"
"sellMoney"
“catalogld"

“sentFlag"
"sentDate"

"sellld"

"goodsId"

"sellType"

" quantity”

“sel\Point"
"sellMoney"

"catalogld”

"orderld”

“String"
"String"
"String"
"String"

1ISu,ingN

"Boolean"

"String“

"String"

HString“

"String”
"Int"
“Int"

"float"

"Stl'irlg"

"Boolean"
"date"

".St{'i_ﬂg"

IIf;tIiIlE{“

“String"
gt
-

"float"

"Stl‘i.rlg“

il Smgﬁ

0
e
i

"FK (officer-
officerld)"
"FK(catalog-
catalogld)"
"PK,FK(selling-
sellld)"

"PK FK(cargo-
goodsld)"

“un
i
hu

n

"FK(catalog-
catalogld)”

W

"PK FK(selling-
sellld)"
"PK,FK(cargo-
goodsIg)"

nw
un
au

nu

"FK(catalog-
catalogld)"
|lPK|'

i
wel
wu
wn

un

wu

nu

wn

s

nu
ust
i
un
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wi

nn
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"quantity \geq 0"
"sellPoint \geq 0"
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ubuy"—ngu

nb uyin gu

“buying"
"buying"
"buying"
"buying”

llbuyingll

Nbuying“
Ilbuying\l

llbuyingll

*goodsld”

"buyQuantity"

“pricePerUnit"
"orderDate"
"sendDate"

“orderOfficer”

“receiveOfficer"

"slirpNo"

“"orderComment"

"receiveFlag"

Ll St!-ing“

IiIntil

"float"

"date"

"date"
u Stri.ngl“

"S{.l'iﬂg“

“String"
" Stl-ing"

"Boolean"

"PK,FK({cargo-

goodsId)"

Ha
LAl
s

“FK (officer-
officerld)"

L]
(111}

ALLL

"buyQuantity \geq
0!0

nu
nn
nu
i
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"cus_sel" "customer” “selling" “1-m" "
"off_sel" “officer" "selling" “1-m" un
"off_buy" "officer" "buying" "1-m" un
“cat_sel" "catalog" “selling" "-m" Ko
“cat_good” “catalog” "goodsInSelling" “J-m" i
“cat_back" "catalog” "backOrder" “Lem" u
"sel_good” "goodsinSelling” “selling" "1t na
"sel back" "backOrder" “selling" “m-1" -
“car_back" "backOrder" "cargo" "m-1" "
"car_cat" "catalog" "éargo" "m-1" o
“sup_car" “cargo” "supplier" "m-1" na
"car_good" "cargo” *goodsInSelling" "l-m"
“car_buy” “cargo" "buying" - .
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\begin{zed}
Char = 0 \upto 127 \also
= 65 \also
B = 66 \also
C==67\also
== 68 \also
E == 69 \also
F = 70 \also
G =171 \also
H = 72 \also
I=="73\also
J=="7T4\also
K == 75 \also
L="76\also
M == 77 \also
N ==78\also
O == 79 \also
P ==80\also
Q=281 \also
R == 82 \also
S =283 \also
T == 84 \also
U ==85\also
V == 86 \also
W == 87 \also
X ==88\also
Y == 89 \also
Z=90\also
a==97\also
b==98\also
¢ ==99%\also
d=100 \also
e =101 \also
f==102\also
g==103 \also
h= 104 \also
i==105 \also
j==106\also
k=107 \also
1== 108 \also
m = 109 \also
n== 110 \also
o==1{11\also
p==112\also
q==113\also
r== 114 \also
s== 115\also
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t==116\also
u== 117 \also
v==118\also
w==1]9\also
x == 120 \also
y==121\also
z==122\also
\end{zed}
\begin{zed}

String = \seq Char \also
\end{zed}

\begin{zed}
Boolean ::= True|False \also
\end{zed)

\begin {zed}
(date,float]
\end{zed}

\begin{schema} {customer}
creditNo : String \also
customerName : String \also
customAdd : String \also
creditExpire : String \also
point : \num \atso

paid : float \also

customTel : String \also
customTax : String \also
customFlag : Boolean \also
\where

point \geq 0 \also

\end {schema}

\begin{schema} {supplier}
supplierld : String \also
supplierName : String \also
supplierAdd : String \also
supplierTel : String \also
supplierFax : String \also
supplierJoin : String \also
\end {schema}

\begin{schema} {cargo}
goodsld : String \also
goodsName : String \also
goodsRemain : String \also
supplierld : String \also
saftyStock : String \also
goodsStatus : String \also
goodsComment : String \also
onHandGoods : \num \also
\where

onHandGoods \geq 0 \also
\end{schema}
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\begin {schema} {catalog}
catalogld : String \also
goodsld : String \also
point : \num \also
price : float \also
pointRef : \num \also
priceRef : float \also
\where

point \geq 0 \also
pointRef \geq 0 \also
\end {schema}

\begin {schema} {officer}
officer]d : String \also
officerName : String \also
officerAdd : String \also
officerTel : String \also
secialNo : String \also
\end {schema}

\begin {schema} {selling}
sellld : String \also

credit : String \also
receiveName ; String \also
receiveAdd : String \also
receiveTel : String \also
orderDate : String \also
officerld : String \also
togetherFlag : Boolean \also
catalogld : String \also
\end{schema}

\begin {schema} {goodsInSelling}
sellld : String \also
goodsld : String \also
sellType : String \also
quantity : \num \also
sellPoint : \oum \also
sellMoney : float \also
catalogld : String \also
sentFlag : Boolean \also
sentDate : date \also
\end {schema}

\begin{schema} {backOrder}
sellld : String \also
goodsld : String \also
sellType : String \also
quantity : \num \also
sellPoint : \num \also
seilMoney : floa¢ \also
catalogld : String \also
\where

quantity \geq 0 \also
sellPoint \geq 0 \also
\end {schema}
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\begin{schema} {buying}
orderld : String \also
goodsld : String \also
buyQuantity : \num \also
pricePerUnit : float \also
orderDate : date \also
sendDate : date \also
orderOfficer : String \also
receiveOfficer : String \also
slirpNo : String \also
orderComment : String \also
receiveFlag : Boolean \also
\where

buyQuantity \geq 0 \also
\end{schema)

\begin{schema} {customerExt}

customerSet : \finset customer \also

\where

\forall customerl,customer2 : customer | customerl \in customerSet \land customer2 \in customerSet
\land customer! \neq customer2 @ customerl.creditNo \neq customer2.creditNo \also

\end {schema}

\begin {schema} {supplierExt}

supplierSet : \finset supplier \also

\where

\forall supplierl,supplier2 : supplier | supplier] \in supplierSet \land supplier2 \in supplierSet \land
supplier] \neq supplier2 @ supplier].supplierld \neq supplier2.supplierld \atso

\end{schema}

\begin {schema) {cargoExt}

cargoSet : \finset cargo \also

\where

\forall cargol,cargo2 : cargo | cargol \in cargoSet \land cargo2 \in cargoSet \land cargol \neq cargo2 @
cargol.goodsld \neq cargo2.goodsld \also

\forall cargoVar2 : cargo @( \exists supplierVarl : supplier @ cargoVar2.supplierld =
supplierVarl.supplierld) \also

\end {schema}

\begin {schema} {catalogExt}

catalogSet : \finset catalog \also

\where

\forall catalog],catalog? : catalog | catalogl \in catalogSet \land catalog? \in catalogSet \land catalogl
\neq catalog? @ catalogl.goods!d \neq catalog2.goodsld .

\lor catalog].catalogld \neq catalog?2.catalogld \also

\forall catalogVar2 : catalog @( \exists cargoVarl : cargo @ catalogVar2.goodsld = cargoVarl.goodsld)
\also :

\end {schema}

\begin{schema} {officerExt}

officerSet : \finset officer \also

\where

\forall officer),officer2 : officer | officer! \in officerSet \land officer2 \in officerSet \land officerl \neq
officer2 @ officerl.officerld \neq officer2.officerld \also

\end {schema}
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\begin {schema} {sellingExt}

sellingSet : \finset selling \also

\where

\forall selling],selling? : selling | selling1 \in sellingSet \land selling2 \in sellingSet \land selling! \neq
selling2 @ sellingl.sellld \neq selling2.sellld \also

\forall sellingVar2 : selling @( \exists catalogVarl : catalog @ sellingVar2.catalogld =
catalogVarl.catalogld) \also

\forall sellingVar2 : selling @( \exists officerVarl : officer @ sellingVar2.officerld =
officerVarl.officerld) \also

\forall sellingVar2 : selling @( \exists customerVarl : customer @ sellingVar2.credit =
customerVar}.creditNo) \also

\end{schema}

\begin{schema} {goodslnSellingExt}

goodsInSellingSet : \finset goodsInSelling \also

\where

\forall goodsInSellingl,goodsInSelling?2 : goodsInSelling | goodsinSellingl \in goodsInSellingSet Jand
goodsInSelling? \in goodsInSellingSet \land goodsInSelling] \neq goodsInSelling? @
goodsInSellingl.goodsld \neq goodsInSelling2.goodsld

\lor goodsInSelling]1.sellld \neq goodsInSelling2.sellld \also

\forall goodsInSeilingVar2 : goodsInSelling @( \exists catalogVarl : catalog @
goodsInSellingVar2.catalogld = catalogVarl.catalogld) \also

\forait goodsInSellingVar?2 : goodsInSelling @( \exists cargoVarl : cargo @
goodsInSellingVar2.goodsld = cargoVarl.goodsId) \also

\forall goodsInSellingVar? : goodsInSelling @( \exists sellingVarl : selling @
goodsInSellingVar2.sellld = sellingVarl .sellld) \also

\end {schema}

\begin{schema} {backOrderExt}

backOrderSet : \finset backOrder \also

\where

\forall backOrderl,backOrder2 : backOrder | backOrderl \in backOrderSet \land backOrder2 \in
backOrderSet \land backOrder1 \neq backOrder2 @ backOrderl.goodsId \neq backOrder2.goodsld
\lor backOrder] .sellld \neq backOrder2.sellld \also

\forall backQrderVar2 : backOrder @( \exists catalogVarl : catalog @ backOrderVar2.catalogld =
catalogVarl .catalogld) \also '
\forail backOrderVar2 : backOrder @( \exists cargoVarl : cargo @ backOrderVar2.goodsId =
cargoVarl.goodsld) \also

\forall backOrderVar2 : backOrder @{ \exists sellingVarl : selling @ backOrderVai2.sellld =
sellingVar].sellld) \atso

\end{schema}

\begin {schema} {buyingExt}

buyingSet : \finset buying \also

\where

\forall buyingl,buying? : buying | buying1 \in buyingSet \land buying2 \m buyingSet \land buymgl \neq
buying? @ buyingl.goodsld \neq buying2.goodsld

\lor buyingl.orderld \neq buying2.orderld \also

\forall buyingVar2 : buying @( \exists officerVarl : officer @ buyingVar2 receiveOfficer =
officerVarl.officerld) \also

\forall buyingVar? : buying @( \exists cargoVar! : cargo @ buyingVar2.goodsld = cargoVarl.goodsId)
\also

\end{schema}

\begin {schema} {Insertbuying}
\Delta buyingExt \also
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newValue? : buying

\where

buyingSet' = buyingSet \cup \{ newValue? \}
\end{schema}

\begin {schema} {Updatebuying}

buyingExt \also

ubuying? : buying \also

tbuying, tbuying’ : buying \also

\where

tbuying \in buyingSet \also

tbuying.orderld = ubuying?.orderld \also
tbuying.goodsld = ubuying?.goodsld \also
tbuying'.receiveflag = ubuying?.receiveFlag \also
tbuying'.orderComment = ubuying?.orderComment \also
tbuying'.slipNo = ubuying?.slirpNo \also
tbuying'.receiveOfficer = ubuying?.receiveOfficer \also
tbuying'.orderOfficer = ubuying?.orderOfficer \also
tbuying'.sendDate = ubuying?.sendDate \also
tbuying'.orderDate = ubuying?.orderDate \also
tbuying’.pricePerUnit = ubuying?.pricePerUnit \also
tbuying'.buyQuantity = ubuying?.buyQuantity \also
\end{schema}

\begin {schema} {Delbuying}

dbuying? : buying \also

\Delta buyingExt \also

\where

buyingSet' = buyingSet \setminus \{ dbuying? \} \also
\end{schema}

\begin {schema} {InsertbackOrder}

\Delta backOrderExt \also

newValue? : backOrder

\where

backOrderSet = backOrderSet \cup \{ newValue? \}
\end {schema}

\begin {schema} {UpdatebackOrder}

backOrderExt \also

ubackOrder? ; backOrder \also

tbackOrder, tbackOrder' : backOrder \also

\where

tbackOrder \in backOrderSet \also

tbackOrder.sellld = ubackOrder?.sellld \also
tbackOrder.goodsId = ubackOrder?.goodsId \also
tbackOrder'.catalogld = ubackOrder?.catalogld \also
tbackOrder’ sellMoney = ubackOrder?.sellMoney \also
tbackOrder’ .sellPoint = ubackOrder?.sellPoint \also
tbackOrder'.quantity = ubackOrder?.quantity \also
tbackOrder' .sellType = ubackOrder?.sell Type \also
\end {schema}

\begin {schema} {DelbackOrder}
dbackOrder? : backOrder \also
\Delta backOrderExt \also
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\where

backOrderSet' = backOrderSet \setminus \{ dbackOrder? \} \also
\end{schema}

\begin {schema} {[nsertgoodsInSelling}

\Delta goodsInSellingExt \also

newValue? : goodsInSelling

\where

goodsInSellingSet' = goodsInSellingSet \cup \{ newValue? \}
\end{schema}

\begin {schema} {UpdategoodsInSelling}

goodsInSellingExt \also

ugoodsInSelling? : goodsInSelling \also

tgoodslnSelling, tgoodsInSelling' : goodsInSelling \also
\where

tgoodsInSelling \in goodslnSellingSet \also
tgoodsInSelling.sellld = ugoodsInSelling?.sellld \also
tgoodsInSelling.goodsId = ugoodsInSelling?.goodsId \also
tgoodsInSelling'.sentDate = ngoodsInSelling?.sentDate \also
tgoodsinSelling'.sentFlag = ugoodsInSelling?.sentFlag \also
tgoodsInSelling'.catalogld = ugoodsInSelling?.catalogld \also
tgoodsInSelling'.se}lMoney = ugoodsInSelling?.sellMoney \also
tgoodsInSelling'.sellPoint = ugoodsInSelling?.sellPoint \also
tgoodsInSelling'.quantity = ugoodsInSelling?.quantity \also
tgoodsinSelling'.seliType = ugoodsInSelling?.sell Type \also
\end {schema}

\begin {schema} {DelgoodsInSelling}

dgoodsInSelling? : goodsInSelling \also

\Delta goodsInSellingExt \also

\where

goodsInSellingSet' = goodsInSellingSet \setminus \{ dgoodsInSelling? \} \also
\end{schema}

\begin {schema} {Insertselling}

\Delta sellingExt \also

newValue? : selling

\where

sellingSet' = sellingSet \eup \{ newValue? \}
\end{schema}

\begin {schema} {Updateselling}

sellingExt \also

uselling? : selling \also

tselling, tselling’ : selling \also

\where

tselling \in sellingSet \also

tselling.sellid = uselling?.sellld \also
tselling’.catalogld = uselling?.catalogld \also
tselling'.togetherFlag = uselling?.togetherFlag \also
tselling'.officerld = uselling?.officerld \also
tselling'.orderDate = uselling?.orderDate \also
tselling’. receiveTe} = uselling?.receiveTel \also
tselling’.receive Add = uselling?.receiveAdd \also
tselling'.receiveName = ngelling? .receiveName \also
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tselling’.credit = uselling?.credit \also
\end{schema}

\begin {schema} {Delselling}

dselling? : selling \also

\Delta sellingExt \also

DelbackOrder \also

DelgoodsInSelling \also

\where

dbackOrder?.sellld = dselling?.sellld \also
dgoodsInSelling?.sellld = dselling?.selld \also
sellingSet' = sellingSet \setroinus \{ dselling? \} \also
\end{schema}

\begin{schema} {Insertofficer}

\Delta officerExt \also

newValue? : officer

\where

officerSet’ = officerSet \cup \{ newValue? \}
\end {schema}

\begin {schema} {Updateofficer}

officerExt \also

uofficer? : officer \also

tofficer, tofficer' : officer \also

\where

tofficer \in officerSet \also

tofficer.officerld = uofficer?.officerld \also
tofficer'.secialNo = nofficer?.secialNo \also
tofficer’.officerTel = uofficer?.officerTel \also
tofficer'.officerAdd = vofficer?.officerAdd \also
tofficer'.officerName = uofficer?.officerName \also
\end{schema}

\begin {schema} {Delofficer}

dofficer? : officer \also

\Delta officerExt \also

Delbuying \also

Delselling \also

\where

dbuying?.receiveOfficer = dofficer?.officerld \also
dselling?. officerld = dofficer?.officerld \also
officerSet’ = officerSet \setminus \{ dofficer? \} \also
\end{schema}

\begin {schema} {Insertcatalog}

\Delta catalogExt \also

newValue? : catalog

\where

catalogSet' = catalogSet \cup \{ newVahe? \}
\end{schema}

\begin{scbema} {Updatecatalog}
catalogExt \also

ucatalog? : catalog \also
tcatalog, tcatalog' : catalog \also
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\where

tcatalog \in catalogSet \also
tcatalog.catalogld = ucatalog?.catalogld \also
tcatalog.goodsld = ucatalog?.goodslad \also
tcatalog’.priceRef = ucatalog?. priceRef \also
tcatalog'.pointRef = ucatalog?.pointRef \also
tcatalog'.price = ucatalog? price \also
tcatalog'.point = ucatalog?.point \also
\end{schema}

\begin {schema} {Delcatalog}

dcatalog? : catalog \also

\Delta catalogExt \also

DelbackOrder \also

DelgoodsInSelling \also

Delselling \also

\where

dbackOrder?.catalogld = deatalog?.catalogld \also
dgoodsInSelling?.catalogld = dcatalog?.catalogld \also
dselling?.catalogld = dcatalog?.catalogld \also
catalogSet' = catalogSet \setminus \{ dcatalog? \} \also
\end {schema}

\begin {schema} {Insertcargo}

\Delta cargoExt \also

newValue? : cargo

\where

cargoSet’ = cargoSet \cup \{ newValue? \}
\end{schema}

\begin {schema} {Updatecargo}

cargoExt \also

ucargo? : cargo \also

tcargo, tcargo' : cargo \also

\where

tcargo \in cargoSet \also

tcargo.goodsld = ucargo?.goodsld \also
tcargo’.onHandGoods = ucargo?.onHandGoods \also
teargo'.goodsComment = ucargo?.goodsComment \also
tcargo'.goodsStatus = ucargo?.goodsStatus \also
tcargo’.saftyStock = ucargo?.saftyStock \also
tcargo'.supplierld = ucargo?.supplierld \also
tcargo':goodsRemain = ucargo?.goodsRemain \also
tcargo'.goodsName = ucargo?.goodsName \also

\end {schema}

\begin {schema} {Delcargo}

deargo? : cargo \also

\Deita cargoExt \also

Delbuying \also

DelbackOrder \also

DelgoodsInSelling \also

Delcatalog \also

\where

dbuying?.goodsld = deargo?.goodsId \also
dbackOrder?.goodsld = dcargo?.goods]d \also

- o oo ] o
YN -4 KA TAYNs UirA%aaTLUUMTVILVBIHIU TNSHNY (D)




76

dgoodsInSelling?.goodsld = dcargo?.goodsld \also
dcatalog?.goodsld = dcargo?.goodsld \also
cargoSet' = cargoSet \setrminus \{ dcargo? \} \also
\end{schema}

\begin {schema} {Insertsupplier}

\Delta supplierExt \also

newValue? : supplier

\where

supplierSet’ = supplierSet \cup \{ newVajue? \}
\end{schema}

\begin{schema} {Updatesupplier}

supplietExt \aiso

usupplier? : supplier \also

tsupplier, tsupplier’ : supplier \also

\where

tsupplier \in supplierSet \also

tsupplier.suppiierld = usupplier?.supplierld \also
tsupplier.supplierjoin = usupplier?.supplierJoin \also
supplier’.supplierFax = usupplier?.supplierFax \also
tsupplier'.supplierTel = usupplier?.supplierTel \also
tsupplier'.supplierAdd = usupplier?.supplierAdd \also
tsupplier .supplierName = usupplier?.supplierName \also
\end{schema}

\begin {schema} {Delsupplier}

dsupplier? : supplier \also

\Delta supplierExt \also

Deleargo \also

\where

deargo?.supplierld = dsupplier?.supplierld \also
supplierSet' = supplierSet \setminus \{ dsupplier? \} \also
\end {schema}

\begin {schemna} {Insertcustomer}

\Delta customerExt \also

newValue? ; customer

\where :
customerSet’ = customerSet \cup \{ newValue? \}
\end{schema}

\begin {schema} {Updatecustomer}

customerExt \also

ucustomer? ; customer \also

tcustomer, toustomer’ : customer \also

\where

tcustomer \in customerSet \also

tcustomer.creditNo = ncustomer?.creditNo \also
tcustomer’.customFlag = ucustomer?.customFlag \also
tcustomer'.customTax = ucustomer?.customTax \also
tcustomer’.customTel = ucustomer?.customTel \also
tcustomer’,paid = ucustomer?.paid \also
tcustomer'.point = ucustomer?.point \also
tcustomer'.creditExpire = ucustomer?.creditExpire \also
teustomer’.customAdd = ucustomer?.custornAdd \also
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teustomer .customerName = ucustomer?.customerName \also
\end{schema}

\begin {(schema} {Delcustomer}

dcustomer? : customer \also

\Delta customerExt \also

Delselling \also

\where

dselling?.credit = dcustomer?.creditNo \aiso

customerSet' = customerSet \setminus \{ dcustomer? \} \also
\end {schema}

\begin {schema} {Relationshipcus\_sel}

cus\_sel : \finset(customer \cross selling)

\where

\forall cus\_sell,cus\_sel2 : cus\_sel @ second~cus\ sell = second~cus\_sel2 \implies first~cus\_sell =
first~cus\_sel2 \also

\end{schema}

\begin{schema} {Relationshipoff\_sel}

off\_sel : \finset(officer \cross selling)

\where

\forall off\_sell,off\_sel2 : off\_sel @ second~off\_sell = second~off\_sel2 \implies first~off\_sell =
first~off\_sel2 \also

\end {schema}

\begin {schema} {Relationshipoff\ buy}

off\_buy : \finset(officer \cross buying)

\where .

\forall off\_buyl,off\_buy2 : off\ buy @ second~off\_buyl = second~off\_buy2 \implies first~off\_buyl
= first~off\_buy2 \also

\end {schema}

\begin{schema} {Relationshipcat\_sel}

cat\_sel : \finset(catalog \cross selling)

\where

\forall cat\_sell cat\_sel2 : cat\ sel @ second~cat\_sell = second~cat\_se]2 \implies first~cat\_sell =
first~cat\_sel2 \also

\end {schema}

\begin{schema} {Relationshipcat\_good}

cat\_good : \finset(catalog \cross goodsInSelling)

\where

\forall cat\_goodl,cat\_good2 : cat\_good @ second~cat\_goodl = second~cat\_good2 \implies
first~cat\_pood! = first~cat\ good?2 \also

\end{schema}

\begin {schema} {Relationshipcat\_back}

cat\_back : \finset(catalog \cross backOrder)

\where

\forall cat\_backl,cat\_baclk2 : cat\_back @ second~cat\_back! = second~cat\_back2 \implies
first~cat\_backl = first~cat\_back2 \also

\end{schema}

\begin {schema} (Relationshipsel\_good}
sef\_good : \finset(goodsInSelling \cross selling)
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\where

\forall sel\_goodl,sel\_good2 : sel\_good @ first~sel\_goodl = first~sel\_good2 \implies
second~sel\_good] = second~sel\_good2 \also

\end{schema}

\begin{schema} {Relationshipsel\_back}

sel\_back : \finset(backOrder \cross selling)

\where

\forall sel\_back},sel\_back2 : sel\_back @ first~sel\_backl = first~sel\_back?2 \implies
second~sel\_backl = second~sel\ back2 \also

\end {schema}

\begin{schema} {Relationshipcar\_back}

car\_back : \finset(backOrder \cross cargo)

\where

\forall car\_backl,car\_back2 : car\_back @ first~car\ backl = first~car\_back? \implies
second~car\_backl = second~car\_back2 \also

\end {schema}

\begin {schema} {Relationshipcar\ cat}

car\_cat : \finset{catalog \cross cargo)

\where

\forall car\_catl,car\_cat2 : car\_cat @ first~car\_cat] = first~car\ cat2 \implies second~car\_catl =
second~car\_cat2 \also

\end {schema}

\begin {schema} {Relationshipsup\ car}

sup\_car : \finset(cargo \cross supplier)

\where

\forall sup\_carl,sup\_car2 : sup\_car @ first~sup\_carl = first~sup\_car2 \implies second~sup\_carl =
second~sup\_car2 \also

\end{schema}

\begin {schema} {Relationshipcar\ good}

car\_good : \finset(cargo \cross goodsInSelling)

\where

\forall car\_goodl,car\ good2 : car\_good @ second~car\_goodl = second~car\_good2 \implies
first~car\_goodl = first~car\_good2 \also

\end {schema}

\begin {schema} {Relationshipcar\_buy}

car\_buy : \finset(cargo \cross buying)

\where

\forall car\_buyl,car\_buy2 : car\_buy @ second~car\_buyl = second~car\_buy2 \implies
first~car\_buy! = first~car\_buy?2 \also

\end {schema}
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definition of z
definition of String
free type Boolean
... theorem True\$declaration
... theorem False\$declaration
... theorem Boolean\$expansion
... theorem Boolean\§member
... theorem Boolean\$induction
given sets date, float
schema customer
... theorem custorner\§declarationPart
schema supplier '
... theorem supplier\$declarationPart
schema cargo
... theorem cargo\§declarationPart
schema catalog
... theorem catalog\$declarationPart
schema officer
... theorem officenn$declarationPart
schema selling
... theorem selling\$declarationPart
schema goodsinSelling
... theorem goodsInSelting\$declarationPart
schema backOrder
... theorem backOrden\$declarationPart
schema buying
... theorem buying\§declarationPart
schema customerExt
.. theorem customer\$thetasEqual
... theorem customer\§inSet
... theorem customer\$thetalnSet
-.. theorem customen\§setinPowerSet
... theorem customer\$member
... theorem customer\$thetaMember
... theorem customer\$declaration
... theorem customer\$select\$creditExpire
... theorem customen\$select\$creditNo
... theorem customen$select\$customAdd
... theorem customen\$select\§customFlag
... theorem customen\$select\§customTax
.. theorem customer\$select\$customTel
... theorem customen\3select\$customer
... theorem customen\$select\$paid
.. theorem customer\$select\$point
... theorem customerExt\$declarationPart
schema supplierExt
.. theorem supplier\$thetasEqual
... theorem supplier\$inSet
... theorem supplier\$thetalnSet
... theorem supplier\$setInPowerSet
... theorem supplien\$member
... theorem supplier\$thetaMember
... theorem supplier\$declaration
... theorem supplier\$select\$supplierAdd
... theorem supplien$select\$supplierFax
... theorem supplier\$select\$supplierld
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... theorem supplier\$select\$supplierJoin
... theorem supplier\$select\SsupplierName
... theorem supplier\$select\$supplierTel
.. theorem supplierExt\$declarationPart
sahema cargoExt
... theorem cargo\$thetasEqual
... theorem cargo\$inSet
... theorem cargo\$thetalnSet
.. theorem cargo\$setInPowerSet
... theorem cargo\$member
.. theorem cargo\$thetaMember
... theorem cargo\$declaration
... theorem cargo\$select\SgoodsComment
... theorem cargo\$select\Sgoodsid
... theorem cargo\$select\SgoodsName
... theorem cargo\3select\SgoodsRemain
... theorem cargo\$select\SgoodsStatus
... theorem cargo\$select\SonHandGoods
... theorem cargo\$select\SsaftyStock
.. theorem cargo\$select\Ssupplierld
.. theorem cargoExt\$declarationPart
schcma catalogExt
... theorem catalog\SthetasEqual
... theorem catalog\$inSet
... theorem catalog\$thetalnSet
... theorem catalog\$setInPowerSet
... theorem catzlog\$member
... theorem catalog\$thetaMember
... theorem catalog\$declaration
... theorem catalog\$select\Scatalogld
... theorem catalog\$select\Sgoodsld
... theorem catalog\$select\Spoint
... theorem catalog\$select\SpointRef
... theorem catalog\$select\Sprice
... theorem catalog\3select\SpriceRef
.. theorem catalogExt\$§declarationPart
schema officerExt
... theorem officen\$thetasEqual
... theorem officer\$inSet
... theorem officer\$thetalnSet
.. theorem officer\$setInPowerSet
... theorem officer\$ member
... theorem officer\$thetaMember
... theorem officer\§declaration
... theorem officer\$selecfSofficerAdd
.. theorem officer\$select\Sofficerld
... theorem officer\$select\SofficerName
... theorem officer\$select\SofficerTel
... theorem officer\3select\SsecialNo
.. theorem officerExt\$declarationPart
sahema sellingExt
.. theorem selling\$thetasEqual
... theorem selling\$inSet
.. theorem selling\$thetalnSet
.. theorem selling\$setInPowerSet
.. theorem selling\$member

JUR 4-5 wadwsmiasaeaeu hinnsslvesssuumsnevoaiu Insiwyinag ZZEVES (de)
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... theorem selling\$declaration
... theorem selling\$select\$catalogld
... thearem selling\$select\$credit
... theorem selling\$select\$officerld
... theorem selling\3select\$orderDate
... theorem selling\$select\$receiveAdd
... theorem selling\3select\$receiveName
... theorem selling\$select\$receiveTel
... theorem selling\$select\$selild
... theorem selling\$sclect\$togetherFlag
.. theorem sellingExt\3declarationPart
Schema goodsInSellingExt
... thearem goodsInSelling\$thetasEqual
... theorem goodsInSelling\$inSet
... theorem goodsInSelling\$thetaInSet
... theorem goodsInSelling\$setInPowerSet
... theorem goodsknSelling\$member
... theorem goodslnSelling\$thetaMember
... theorem goodsInSelling\$declaration
... theorem goodsInSelling\$select\$catalogld
... theorem goodsInSelling\$select\$goodsld
... theorem goodsInSelling\$select\$quantity
... theorem goodsInSelling\$select\$sellld
... theorem goodsInSelling\$select\$seliMoney
... theorem goodsInSelling\$select\$sellPoint
... theorem goodsInSelling\$select\§sell Type
... theorem goodsInSelling\$select\$sentDate
... theorem goodsInSelling\$select\§sentFlag
.. theorem goodsInSellingExt\$declarationPart
schema backOrderExt
... theorem backOrder\$thetasEqual
... theorem backOrder\$inSet
... theorem backOrder\$thetalnSet
... theorem backOrder\$setinPowerSet
... theorem backOrder\$member
... theorem backOrder\$thetaMember
... theorem backOrder\$declaration
... theorem backOrden\$select\$catalogld
... theorem backOrder\$select\$goodsId
... theorem backOrder\$select\$quantity
... theorem backOrder\$select\3sellld
... theorem backOrder\$select\$sellMoney
... theorem backOrder\$select\3sellPoint
... theorem backOrder\$select\$seliType
.. theorem backOrderExt\3declarationPart
schema buyingExt
... theorem buying\$thetasEqual
... theorem buying\$inSet
... theorem buying\$thetalnSet
... theorem buying\$setinPowerSet
... theorem buying\$member
... theorem buying\$thetaMember
... theorero buying\$declaration
... theorem buying\$select\SouyQuantity
... theorem buying\$select\$goodsld
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... theorem buying\$select\3orderComment

... theorem buying\$select\SorderDate

... theorem buying\$seject\$orderld

... theorem buying\$select\$orderOfficer

... theorem buying\$select\$pricePerUnit

... theorem buying\$select\SreceiveFlag

... theorem buying\$select\$receiveOfficer

... theorem buying\$select\$sendDate

... theorem buying\$select\$slirpNo

... theorem buyingExt\$declarationPart
schema Insertbuying

... schema \Delta buyingExt

... theorem Dejta\$buyingExt\$declarationPart
... theorem Insertbuying\$declarationPart
schema Updatebuying

... theorem Updatebuying\$declarationPart
schema Delbuying

... theorem Delbuying\$declarationPart
schema InsertbackOrder

... schema \Delta backOrderExt

... theorem Delta\$backOrderExt\$declarationPart
... theorem InsertbackOrder\$declarationPart
schema UpdatebackOrder

... theorern UpdatebackOrder\$declarationPart
schema DelbackOrder

... theorem DelbackOrder\$declarationPart
schema InsertgoodsinSelling

... schema \Delta goodsInSellingExt

... theorem Delta\$goodsInSellingExt\$declarationPart
... theorem InsertgoodsInSelling\$declarationPart
schema UpdategoodsinSelling

... theorem UpdategoodsInSelling\$declarationPart
schema DelgoodsInSelling

... theorem DelgoodsInSelling\$declarationPart
schema Insertselling

... schiema \Delta sejlingExt

... theorem Delta\$sellingExt\§declarationPart
... theorem Insertselling\$declarationPart
schema Updateseiling

... theorem Updateselling\$declarationPart
schema Delselling

... theorem Delselling\$declarationPart
schema Insertofficer

... schema \Delta officerExt

... theorem Delta\$officerExt\§declarationPart
... theorem Insertofficer\$declarationPart
schema Updateofficer

... theorem Updateofficer\$declarationPart
schema Delofficer

... theorem Delofficer\$declarationPart
schema Insertcatalog

... schema \Delta catalogExt

... theorem Delta\$catalogExt\§declarationPart
... theorern Insertcatalog\$declarationPart
schema Updatecatalog

... theorem Updatecatalog\§declarationPart
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schema Delcatalog

... theorem Delcatalog\$declarationPart

schema Insertcargo

... schema \Delta cargoExt

... theorem Delta\§cargoExt\$declarationPart

... theorem Insertcargo\$declarationPart

schema Updatecargo

... theorem Updatecargo\$declarationPart

schema Delcargo

... theorem Delcargo\§declarationPart

schema Insertsupplier

... schemna \Delta supplierExt

... theorem Delta\$supplierExt\§declarationPart

... theorem Insertsupplier\§declarationPart
schema Updatesupplier

... theorem Updatesupplien\§declarationPart
schema Delsupplier

... theorem Delsupplier\$declarationPart

schema Insertcustomer

... schema \Delta customerExt

... theorers Delta\$customerExt\$declarationPart
... theorem Insertcustomen\$declarationPart
schema Updatecustomer

.. theorem Updatecustomer\$declarationPart
schema Delcustomer

... theorem Delcustomer\$declarationPart

schema Relationshipcus\_sel

... theorem Relationshipcus\ sel\$declarationPart
schema Relationshipoff\_sel

... theorem Relationshipoff\_sel\$declarationPart
schema Relationshipoff\ buy

... theorem Relationshipoff\_buy\$declarationPart
schema Relationshipcat\_sel

... theorem Relationshipcat\_sel\$declarationPart
schema Relationshipcaf\_good

... theorem Relationshipcat\_good\$declarationPart
schema Relationshipcat\ back

... theorem Relationshipcat\_back\$declarationPart
schema Relationshipsel\ good

.. theorem Relationshipsel\_good\3declarationPart
schema Relationshipsel\_back

... theorem Relationshipse]\ baclk\$declarationPast
schema Relationshipcar\ back

... theorem Relationshipcar\ back\$declarationPart
schema Relationshipcar\ cat

... theorem Relationshipcar\_cat\3declarationPart
schema Relationshipsup\ _car

... theorem Relationshipsup\ _car\$declarationPart
schema Relationshipear\_good

... theorem Relationshipcar\ _good\$declarationPart
schema Relationshipcar\_buy

... theorem Relationshipcar\_buy\$declarationPart
Done.
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