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BOO1 8 Jefferson Way Portland | OR 97201 S1500 ,
At BOO2 City Center Plaza | Seattle WA | 98122 S0010 Branch
e 2 BOO3 14-8th Avenue | New York | NY | 10012 | s0415
BOO4 16 - 14th Avenue | Seattle WA | 98128 §2250
f
kol slaads dai yo sy
staffNo | name position salary branchNo
r S1500 | Tom Daniels Manager 46000 BOO1
S0003 | Sally Adams Assistant 30000 BOO1
la LU 50010 | Mary Martinez | Manager 50000 BOO2 adigl,
e $3250 | Robert Chin Supervisor | 32000 | B002 ol
$2250 | Sally Stern Manager 48000 BOO4
. SO415 | Art Peters Manager 41000 BOO3
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branchNo  Branch_Numbers Set of all possible branch numbers, Character: size 4, range B001-B999

street Street_Names Set of all possible street names Character: size 60
staffNo Staff_Numbers Set of all possible staff numbers. Character: size 5, range S0001-59999
position Staff_Positions Set of all possible staff positions. One of Director, Manager, Supervisor,
Assistant, Buyer
salary Staff_Salaries Possible values of staff salaries. Monetary: 8 digits, range
$10 000,00-5100 000,00
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Branch (branchNo, street, city, state, zipCode, mgrStaffNo)

Staff (staffNo, name, position, salary, branchNo)

Video (catalogNo, title, category, dailyRental, price, directorNo)
Director (directorNo, directorName)

Actor {actorNo, actorName)

Role (actorNo, catalogNo, character)

Member (memberNo, fName, IName, address)

Registration (branchNo, memberNo, staffNo, dateloined)
RentalAgreement (rentalNg, dateOut, dateReturn, memberNo, videoNo)
VideoForRent (videoNg, available, catalogNo, branchNo)

A2 e olas |y StayHome ools oL 51 6l aiges Y-F S



Branch

Y-f S

branchNo | street city state | zipCode | mgrStaffNo
BOO1 8 Jefferson Way Portland OR 97201 S$1500
BOO2 City Center Plaza Seattle WA 98122 S0010
BOO3 14 - 8th Avenue New York | NY 10012 S0415
BOO4 16 - 14th Avenue Seattle WA 98128 §2250
Staff
staffNo name position salary branchNo
$1500 Tom Daniels Manager 46000 BOO1
S0003 Sally Adams Assistant 30000 BOOL
S0010 Mary Martinez Manager 50000 BOO2
$3250 Robert Chin Supervisor 32000 BOOZ
$2250 Sally Stern Manager 48000 BOO4
50415 Art Peters Manager 41000 B0OO3

41,8 oals oL 5l (gl digad

StayHome L3



Video

YoF Sl

catalogNo | title category | dailyRental | price | directorNo
207132 Tomorrow Never Dies | Action 5.00 21.99 | D100O1
902355 Primary Colors Comedy | 4.50 14,50 | D7834
330553 Face/Off Thriller 5.00 31.99 | D4576
781132 101 Dalmatians Children | 4.00 18.50 | DOO78
445624 The Rock Action 4.00 29.99 | D5743
634817 Independence Day Sci-Fi 4.50 3299 | D3765
Director Actor

directorNo directorName actorNo actorName

D1001 Roger Spottiswoode Al1002 Pierce Brosnan
D7834 Mike Nichols A3006 John Travolta

D4576 John Woo A2019 Nicolas Cage

DOO78 Stephen Herek A7525 Will Smith

D5743 Michael Bay Ad4343 Glenn Close

D3765 Roland Emmerick

Role

actorNo catalogNo character

A1002 207132 James Bond

A3006 330553 Sean Archer

A3006 902355 Jack Stranton

A2019 330553 Castor Troy

A2019 445624 Stanley Goodspeed

A7525 634817 Captain Steve Hiller

A4343 781132 Cruella De Vil

Member

memberNo | fName | IName address

M250178 Bob Adams 57 - 11th Avenue, Seattle, WA, 98105
M166884 Art Peters 89 Redmond Rd, Portland, OR, 97117
MI115656 Serena Parker 22 W. Capital Way, Portland, OR, 97201
M284354 Don Nelson 123 Suffolk Lane, Seattle, WA, 98117

RPOARY|



Registration

branchNo | memberNo | staffNo | datejoined V-F gl
BO02 M250178 $3250 1-Jul-98
BOO1 M166884 S0003 | 4-Sep-99 (aslsl)
BOO1 M115656 50003 12-May-97
BOO2 M284354 $3250 9.0ct-98
RentalAgreement
rentalNo dateOut dateReturn memberNo | videoNo
R753461 | 4-Feb-00 | 6-Feb-00 M284354 | 245456
R753462 | 4-Feb-00 | 6-Feb-00 M284354 | 243431
R668256 | S-FebD0 | 7-Feb-00 M115656 | 199004
R668189 | 2-Feb-00 | 4-Eeb-00 M115656 | 178643
VideoForRent
videoNo | available | catalogNo branchNo
199004 | N 207132 BOO1
245456 | Y 207132 BO02
178643 | N 634817 BOO1
243431 | N 634817 BO02
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Branch Number _g_op_z__ Branch Address
Telept Number(s) City Center Plaza, Seattle,
206-555-6756/206-555-8836 WA 98122
Catalog Video Video Title Category Daily
Number Number Rental
207132 233556 Tommorow Never Dies Action 5.00
207132 245456 Tommorow Never Dies Action 5.00
611324 565611 Waking Ned Comedy 4.50
611324 565634 Waking Ned Comedy 4.50
989001 456778 The Phantom Menace Sci-F 5.00
989001 456880 The Phantom Menace Sci-Fi 5.00
989001 456887 The Phantom Menace Sci-Fi 5.00
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Don Nelson !,

StayHome
Member Registration Form

I

Member Number M284354
(Enter if known)

Full Name
Don Nelson

Member Address
123 Suffolk Lane,

Seattle, WA 98117
Date Registered

09-Oct-98

Branch Number

Branch Address
City Center Plaza,

B0OO2

Seattle, WA 98122

Registered By
Robert Chin

I pkd o b SO aalgsn gae 51008 o)l old sae Vo asxlye )L o j0 Wil oo gae wld pb o a0l 5l o

oks g0 a5 Claire Sinclair !y sas JooSs 0,8 51 6l diges i JooSS StayHOMeE (L6 o)1 6,5 s Sl
Lol odal F-8 JS& ;0 00,5 o > |, The Phantom Menace  Waking Ned

odel Sgzg S i dawgd odd adgi g aud, IS eols o pae die) 0 IS 5wl 00,5 0, StayHome &5,

S pde O U 00,5 Cewlgm y0 (gl ools oL anliy )98 o8 b ) 8,0 sl caddge 5l ol ol o]

F-0 Jsi

aS o555l aman gl aiges
Al 50 05 pb ol slegac
oles |, StayHome L.

WS o 1 e sals
StayHome
Members Listing Sty
Home
Branch Number BOO2 Branch Address
Telephone Number(s) Sty Ouiter :
206-555-6756/206-555-8836 Seattle, WA 98122
Member Name Address Date
Number Joined
M129906 Karen Homer 634-12th Avenue, Seattle, 10-Jan-94
WA 98123
M189%76 John Hood 4/4 Rosie Lane, Seattle 21-May-95
M220045 Jamie Peters 5A-22nd Street, Seattle, 20-May-96
WA 98451
M2268877 Claire Sinclair 44B-16th Street, Seattle, 28-Aug-96
WA 98123
M265432 Janet McDonald 1 Lincoln Way, Seattle, 19-Aug-97
WA 98234
M284354 Don Nelson 123 Suffolk Lane, Seattle, 09-Oct-98
WA 98117
M284666 | Willlam Carring | 1 Sparrowhill Way, Seattle, | 10-0c¢t-99
WA 98111
Page 1
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Claire Sinclair !, Home

StayHome s &

Member Number M228877 Branch Number B0O2
Member Name Branch Address
Claire Sinclair City Center Plaza,

Seattle, WA 98122

Video Video Title Daily Date Date Total
Number Rental Out In Rental
565611 Walking 4.50 12-Dec-99 14-Dec-99 4.50

Ned

476667 The Phantom 5.00 13-Dec-99 15-Dec-99 5.00
Manace

0dld oL (o3 y ol — StayHome 50,50 cwyp F-F-Y

ol el o3ls oSy 059 sl ' ppale (Sl 5l iy a5 guly yolo 4z 03l oSl (59,18 sl Asmss 50 J ol
o § 03 KT 0005 oLy 055, Bas 4T WS oSS g 00,5 iy pai | 00ls oL Al Lol Blanal o jgele  Jlox
3,90 w2l 3 LIS 5 g0 00l ol (50,0, anlip (Ggmn |y (sasuine

2y sl o jgale Bun a ool Ty ygole lanl SLulis ol s ullad iy jgale Jlozl )b iyt 5l e
Shais 1) Cojaele Blaal ools oL 5145 conl ol 5 (6,8 wiloliiy |y wiS glociiy b esls oL a5 1) pasic
LT ST (a5 b o 3l syl S ppele Blanl 5 iollsy 2,8 39 iy Sl s el ¢ e o 05
Slp b aS gl dnie g wed ploil I L aS mlie 0,5 alonil Wb a5 (5,15 « S5 & jle @ il igh o atuie &S

Sg o ol e

StayHome ools olGl 0,0,5 sl Coygole Jlos! 1o olos]

o sy 5 &S0 sy b aS gl aslas L |, StayHOmMe ools oL 5 )15 Cojgele ozl 7,6 sloul sl L
wily oo Pyl OYlgw als e ol 50 Yeers auS el wls analgs ol conl oo S sy bawgl a5 (6 0
ES i ey 5l 5 EYlgs o L) dslas ol (e (00l ol onind degd) Lo cdiged (gl aadl dude )l

S el

Mission statement |
.. . . Y
Mission objective



" Lot &850 Ban 00l o[l ouins dewys

Cad oaztie SYLI juliw o lo glo anls 0 a5 olagac 4 o)lal Cya |) oy sle ohd 5| g atsls L’ ey
'WJLSAW.QIJB Al 0,8 6l

Cou,lo 5hs eols ool 4 0usS oo ;S8 Lo 12" 00l oL 0uits dewys

STy oz ad paizr Lo @lddS Gllls 5o msd 995 Cudbge iy il (od Lo aSl masSe |y Gial, | e
w5 oo A el Gl Sl o 0, 0 a8 alael 4 o)l (sl ohid ook olasd (eiST o8 Akl 2 )0 g w0
Oml oS oo dlyl A Sleas mlaw 4S5 Cal xe cpl 4 aS o ol e 00ld Cu e OIS b Cuddae (ol ol pls
Lol oS 1,5 wilgiie 45 ool Sgmgr ledbl STinl 1o b amds o (5, Ko 35S (piad ol o]

TS o 1) et ISt Qilgs o 00ls ol 4 asls o S 51T 00l 0[Sl odian dewys

&S Gz o Fm S @y |y GloylS A el LS G b ml cad 5,8 (63L A5 o Lo A ilae DS ' ey
ool sl S I Knen b le aeds a5 gl oo iz iS Sbegsl ) 005 oo plonil pglae johy a5, ola )l

'ans o pll (Ko s oo alosil |, oyl

ools oKl (sl iyl oy s (5l S Wge s |y Ciulloy 5 b oS oo oS Loty 4y SWlgs B ol 4 el
L StayHome Jiwsy g os)ls pasin § moly sy 708 oS wles| 285 .ol osel $-V S o StayHome

D310 1 o ygele CBlaal Ly a5 4y ailgs o ciblye

ol o)lxl a8 > 5l Slasiay cuz Lo aS sl gl ools iilagSS StayHome ools oSl 5,8 EXVY
il oo b amds o oMbl STysl 5 oS 1o sla )5 0,5 Glul uzen g el 00,5 adgi Lo slagas

StayHome ools ol 50,5 (sl o yg0lo Slanl olz/

5 Y lms 0,30 Al e 2l 5o Yaors ans] iy 5l oS (gliael b arlas plowl i ygele Clual sl aryT 3
S Sy 5] cilize slael b sl o zale Glanl 51 LS eogame 58] Casy (gl ansl 1,157 0 e 51 S0
ol O ygu0 s sy Wb Lo a5 e93 DY lgus 5 Sl digel S a>lao StayHoOmMe

Wl Lo i iy o

M0 (o0 plnil olo)l5 g5 4z Vaano 55, Sy 50

oS oo ,5 slo ools ggiax U

oS o ooliul | led )35 55 a2

Cagyls olojez 4z ol 4 5L

"l 03,5 walyd slacl gl | limag o 4> Lot o8 5"

S Gl g gl amp e e Sletd S0 Jrwy Lacl g ) 5l Geizmen (Ll alie L) SYlgw ol
teplys o a5 S Luld b 1) lsYlsw b sl a3Y wlh bl 413l a5 8d o somwy jo StayHome
DS Bl 0sS aslas



s

o)

o lseage p S e, ik ax’ 0ol olTl odias dewys

ool pleslacl 4 o)ll caa 1) o oL o i oS pad Gialae U plo sagmy |) C8 58 (T (0| )
oS

Toues o pll |y Sl £55 ax Yaane 59, o 0" 00l ol ot dewss

b aed o psd (ol U 035 o O uizpe oS (oo Oyl ladlpae bawgi and p0 35 2o e T e

5555 el eian o LIS ST & s &1 oLl lpals Sl 5 atiS o IS gt & Roren L

e plad sl lalid w5 )l oage a5 sl pasis ol pyslate Jegd go T a3 byt oS00 gl S s

oy oST aads e 3,515 31 oo o s S5 Ll 50 b oo b i (oo nw Yoors iyo sl loglo

oS 0,5 sl ools ggax ' ool oll odiss dewsi

0 )lyd 2l ools Jold (1 oibly 4bls wyiaws 090 g0 00litul by adgs (lesS i po aF axl 2 il 0" e
"eewl 2 dad Jrey ol el Wld B e i law 5 edd BaisS el slac! da o ol dgeolid ¢ Jis
oS oo ooliiul led)lF g5 az 5 0ol olOL odios dewss

59 9520 Sloalid (v i slod 15551 ) wiledlbol aSiog, o o and a4 ol ax a5 il Wb OA' Jpwn )
ol olore ax ol w3l ol olSl odiss dewsi

o |y polal pled o ls 5LS ‘NSW‘)}#?WUP)“}LPQ“W;EM“{)#L@' o

45 |y e ko]

'?w‘ ob; M‘J‘s slac! LS‘J" Loy J]w ‘) @Lﬁb U9y 4.?-' PRIA) OLfJ[J - - ) 4.:......;}4

LS (0 g |y Cuad S35 b o 5 (0B 5 0 e A5 @S (o0 e L e

Foo

i Loty Jad i’ 00l olSL odind dewss

slacl 4y g Grte 0055 (0l 51 o35 (oo (8T e pl x4 039) 52 (e Sl e (e JiD lgie’ e
Lp el

om0 plnil Joaro 5, S0 0 ola)lS g5 ax' 0ol olL odiss dewsi

o)zl e 03 Jols ylicebl ol 4l pals Jiwyp £45 g olows bl 5l ad aSol 5l sl e e
lyadid L et 51 by 4l plaslnguise (gl Ul canslie (gloaded 45 pod yiabas b piS oo oy llss Lyald
S elael 55,5 ojlal called 5wz (slagaae Al e S eKae g S S oS ags o] A e e |
"W';S < u)Ua.:

ERWLY o )5 ol ool g45 ax L' ool olSl odins dewys

Lol 5L slacl g de o)l dgedd ( Jrw o 0)bys ol sols @ e e

"0 eoolaul ) oled)lE g ax | 0ol olCl odioo dewyi

"lagac 4 oked 0,1 Ll )0 05250 (Sloadsd ¢ i o) aliSes sls)ls pue

ol olere ax el w3l ob oll odiss dewsi

"lagac 4 (oled o ol Ll jo v 00 (slgels gd.}.w){" ko

"l 05,5 walyd slacl glp lads &S 0 1) oo Gugyw 4z 00b oll odins dewsi



'r‘wS rV"z")'é adlaio 2° ‘) rV'l"9 °)L->‘ sl 9 O e b fV""S ATl L ke

ot
i Lol Jad iy ' 00l olSh o0dind dewys

BLsyl 5o agas b Logiiins 5 o5 onge 2 1y sy 51 (Sz55 09,5 (s o ol a5 o Ji3 (g’ B
el malp ) el o)ll g B el

o o ol Jsom 33 25 alolS 55 ar a0l ol otind das

5 b il 0)ligs (el sl b (23 IS g e ymem s oo plaiS] patie lbs |y Jiey oot LU
ol 5 Sloalid rizren w20 (oo ol sl o)l Slo 1l o)l ys lagae Sletin py ar (e BEE  giie Sliul S
Lo 850 & walsdn (S By (eized p)ldee &5 5 |, slasl Slasiin Slip (re p S (oo oy 5L slael 5l 0u
LS oo ol e ) Ll pod gl

oS oo ,5 olr ools ggiax U 00ld olCl ouios dewss

eliel g o olo! dgalid ¢ iy 0,00 sl ool LL

oS oo ooliiul 1) oleds 55 4 4’ 00ld oSl ouios dewss

Ll ogzge slealid 5 Jiyy 0)bye 2oyl BL

oS e Byl ) aleger 4zt ool olOL odien dews

"5 el (g Lo glogiie Slizz LT L sl 5250 0zl (sl oo wled LT a5yl o)y L

RELS

i Lot Jad iy’ 00l oDl oo dewss

20 S g oed o)l gy dgs 50 slel b Lo (0 ot (pglae (0" (gleo

om0 plnil Joaro 3, S5 30 olo)lS g5 az' 0ol oGl odins drwsi

aplo ) ookd Oz 5 ez LTS g £95 (nl e oo o0 by sl o)) sloalid 0)lyo Lasl ¥l 0" 5lee
dels’ SL 4 wils Jorie prw (B 9 a0 (o0 )18 b and )3 5 a8 )5 b 1) oad oailo S Sleeld izeen
il o 5

ERWLY o )5 ol ool g45 ax L' ool olSl odins dewss

Lacl § o o)1 (old o)l 0 oo osls” gles

oS oo oolitul 1) ol 55 g9 ax' 00l oD 0uits dewys

[ g sles

oS el o Ll 3o ax' ool olTL odins dewss

el S92 g50 0,1 (gl p eaFio pld L1’ Ogleo

"l 03,5 walyd slacl glp lads &S0 1) olpmogpw 4z’ 00l olOL 0uios dewss

Ewan MacGregor oLs Les LT asle meps gewly [l 10 05350 sladd 0,b0 (Vg 4 oS (oo (o’ ygleo
Gt (6,550 0l o Lo 51 (SO ST ailieings oS oo Jlgmw 4> Lo 51 (5500 45T 0usS 55l ailes cos L 'S 0y lo
e Ul as



S s

i Lol Jads iy s’ 00l ol0L odins dewss

Lol oY o)l Cuz a5 il oo o and poled Slpalid 5 Jtens o et Sy el

"Touos oo bl Jgome 59, S0 50 ola)S gg5 ax' 00l olSh oins dewys

sl old ol b oakaly jo ol pae slalolss & e ol bLS ) o Wld 00isS (el g dnds poe b bt (o'l &
Slp 1y o5 dlalae 4 o (yala o )15 jus oled 00t (als b 3By oS Cul (o Jad (2l (028 (o0 Grasly cateiie
45 oS i |y oolid 4 ol ad = aims planil ) LSS A5 s e 4 dly oo il pl s S ool p oS
7 aSol 5l 2T B 5l pogs cwyp oS Cao b By 000 925 o] 5l (65t sla (oSSl o b syl LS L]
Lo oo planil | ail axils 1) Ladd 5l peslie (slealicl anis

oS 0,5 sl ools ggax L' ool oll ouiss dewsi

ol g ks JBaies bjliw clacl o)l ool glpakid ol do axd o)byo olo ools w Wb ol
Ll alily o yws Fais

"CoiSe ool 1y olod )55 g5 az' ool oll odins dewsi

oo 4 85 gl b IS 4 Geizmen oyl 5l el ool lalid (sl o5 (ool o)lys 2l e Ly
el ) e plad jo gl j2 40 dgzge slagas g oyl sle ol g ams LS | sgzge slpalid

ol oleosls ax il w5 0o olSl odied dewsi

S50 50 dend 4y ologz 4z ol b izen oo L3 leelid ylan 0)l)0 (ol oads gy ledbl @y o' LS

sk Ll a8 o2 oyl |) calid palyseias (005 S o5 jshiles g 0giee Ju 59, o)1 sloeld 5 Lald (s09>50
1
5l

'?w‘ ob; w.b‘;ﬁ slac! d‘ﬁlmuf)m ‘) @Qr‘“}ﬂ =\.>' PRIA) OLfJ[J - - ) 4.:......;}4
'.M.;Sw.ml).é;Léslgglﬁ\)WgGwl&);@UM@wu PyAvyEs

Lol 00l F-A S 0 StayHome &5 i



YA I8 To maintain (enter, update, and delete) data on branches.

To maintain {enter, update, and delete) data on staff.

To maintain (enter, update, and delete) data on videos.
StayHome osls o551, To maintain (enter, update, and delete) data on members.

) To maintain (enter, update, and delete) data on video rentals.
To maintain (enter, update, and delete) data on video suppliers.
To maintain (enter, update, and delete) data on orders to suppliers for videos.
To perform searches on videos.

To perform searches on staff.

To perform searches on video rentals.

To perform searches on members,

To perform searches on video suppliers.

To perform searches on video orders.

To track the status of videos in stock.

To track the status of videos rentals.

To track the status of video orders.

To report on staff at each branch,

To report on videos at each branch,

To report on members at each branch,

To report on video rentals at each branch.

To report on video suppliers.

To report on video orders.
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Director

Manager

Supervisor

Assistant

Buyer

To report on staff at all branches,

To report on videos at all branches.

To report on members at all branches.

To report on video rentals at all branches.

To report on video suppliers,
To report on video orders.

To maintain (enter, update, and delete) data on a given branch.

To maintain (enter, update, and delete) data on staff at a given branch.
To perform searches on staff at all branches,

To report on staff at a given branch.

To report on videos at a given branch.

To report on members at a given branch.

To report on video rentals at a given branch.

To maintain (enter, update, and delete) data on videos at a given branch.

To maintain (enter, update, and delete) data on members at a given branch.

To maintain (enter, update, and delete) data on video rentals at a given branch.
To perform searches on videos at all branches.

To perform searches on video rentals at a given branch.

To perform searches on members at a given branch.

To track the status of videos in stock at a given branch.

To track the status of video rentals at a given branch.

To report on staff at a given branch.

To maintain (enter, update, and delete) data on video rentals at a given branch,
To maintain (enter, update, and delete) data on members at a given branch.

To perform searches on videos at all branches.

To perform searches on video rentals at a given branch.

To perform searches on members at a given branch.

To track the status of videos in stock at a given branch.

To track the status of video rentals at a given branch.

To maintain (enter, update, and delete) data on videos.

To maintain (enter, update, and delete) data on video suppliers.
To maintain (enter, update, and delete) data on video orders.
To perform searches on videos at all branches.

To perform searches on video suppliers.

To perform searches on video orders.

To track the status of video orders.

To report on videos at all branches.

To report on video rentals at all branches.

To report on members at all branches.

To report on video suppliers.

To report on video orders.
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B0O1 8 Jefferson Way, Portland, OR 97201 503-555-3618 | S1500 Tom Daniels
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BOO4 16 - 14th Avenue, Seattle, WA 98128 206-555-3131 §2250 $2250 Sally Stern
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domain Branch_Numbers fixed length character string length 4
domain Street_Names variable length character string maximum length 30
domain City_Names variable length character string maximum length 20
domain State_Codes fixed length character string length 2
domain Zip_Codes fixed length character string length 5
domain Staff_Numbers fixed length character string length 5
branch( branchNo Branch_Numbers NOT NULL,
street Street_Names NOT NULL,
city City_Names NOT NULL,
state State_Names NOT NULL,
zipCode Zip_Codes NOT NULL,
mgrStaffNo Staff_Numbers NOT NULL)

Primary Key branchNo
Alternate Key zipCode
Foreign Key mgrStaffNo References Staff(staffNo) ON UPDATE CASCADE ON DELETE NO ACTION
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DOMAIN Branch_Numbers AS CHAR(4)

DOMAIN Street_Names AS VARCHAR(30)

CREATE
CREATE
CREATE

CREATE
~oEa

DOMAIN City_Names AS VARCHAR(20)

DOMAIN State_Codes AS CHAR(2)

TE

CREATE

CREATE

DOMAIN Zip_Codes AS

DOMAIN

TABLE

Staff_Numbers 2
CHECK (VALUE IN (SELECT

CHAR(S)
AS CHAR(S)

staffNo FROM

branch

branchNo
street
city
state
zipCode
mgrStaffNo
PRIMARY KEY

{branchNo) ,

staff)

Branch_Numbers NOT NULL,

Street_Names
City Names
State_Names

Zip_Codes

Staff_Numbers

REFERENCES Staff ON UPDATE CASCADE

ON DELETE NO ACTION

FOREIGN KEY (mgrStaffNo)
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CREATE TRIGGER member not renting too many
BEFORE INSERT OR UPDATE ON rentalagreemnet
FOR EACH ROW

DECLARE

X NUMBER;

BEGIN

SELECT COUNT (*) INTO X

FROM rentalagreement r

WHERE r.memberno =: new. memberno;
IF X >= 10 THEN
Raise application error (-20000, (" Member’ || rnew.memberno |
"already renting 10 videos’));
END TIF;
END;
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[dateReturn] IS NULL OR [DateReturn] <= [dateOut] + 5



-V S
ST iy Silo yo ald (g3l prine Jlie

I ReantalAgreement  Table

A3 o lid 0ueld dcgemme cpl SIS Jgao (gl (g3l yine 00el Cools A VYA JSSS

1Y=A ]ss w: Table Properties

e
ST sy Sale 4o dateReturn] Is Null O [dateReturn] <={dateOut]+5

specified, return date must be within 5 days of rental date
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Private Sub Form BeforeUpdate (Cancel As Integer)
Dim MyDB As Database

Dim MySet As RecordSet

Dim MyQuery As String

'Set up query to select all records for specified member'
MyQuery ="SELECT rentalno FROM rentalagreement WHERE memberno='"+memberNoField+""'"

'Open the database and run the query'
Set MyDB = DBEngine.Workspaces (0).Databases (0)
Set MySet = MyDB.OpenRecordset (MyQuery)

'Check if any records have been returned, then move to the end of the file to' 'allow
RecordCount property to be correctly set'
If (NOT MySet.EOF) Then
MySet.Movelast
If (MySet.RecordCount >= 10) Then 'If currently 10 - cannot rent any more'
MsgBox "Member currently has 10 videos out"
Me .Undo
End If
End If

MySet.Close
MyDB.Close
End Sub
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Transaction Analysis Form 1-Jan-2000
Transaction (p) List the title, category, and availability of all videos at at specified
branch, ordered by category.
Transaction volume
Average: 50 per hour
Peak: 100 per hour (between 18.00 and 21.00 every day of the week)
SELECT title, category, availability Search condition:  branchno = ‘B001’
FROM video v INNER JOIN videoforrent vir ON Join columns: vir.catalogno
vir.catalogno = v.catalogno = v.catalogno
WHERE vfr.branchNo = ‘B001’ Ordering column:  title
ORDER BY title; Grouping column: none
Built-in functions: none
Columns updated: none
Transaction usage map
Video
(20 000)
A 1.1
¥ Is
v
avg =20
max = 50 ) b
avg = 4000
VideoForRent max = 10 000 Branch
(400 000) < IsAllocated (100)
l ..........
1.0 ¥ |
Acosss Entity Type of No. of references
e Per transaction Avg per hour Peak per hour
1 VideoForRent (entry) R 4000-10 000 200 000-500 000 400 000-1 000 000
2 Video R 4000-10 000 200 000-500 000 400 000-1 000 000
Total references 8000-20 000 400 000-1 000 000 800 000-2 000 000
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SELECT COUNT (*) AS noofrentals

FROM member m INNER JOIN rentalagreement ra
ON m.memberno = ra.memberno

WHERE m.fname = ’'Don’ AND m.lname = 'Nelson';
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SELECT noofrentals

FROM member m
WHERE m.fname = 'Don' AND m.lname = 'Nelson';



RentalAgreement

V- sSs
rentaiNo | dateOut dateReturn | memberNo | videoNo
R753461 | 4-Feb-00 6-Feb-00 M284354 | 245456 s RentalAgreement  Jgo>
R753462 | 4-Feb-00 6-Feb-00 M284354 243431 SLal e L Member s
R668256 | S-Feb-00 7-Feb-00 M115656 199004 . noOfRentals o §iiv
R668189 2-Feb-00 4-Feb-00 M115656 178643
Member
memberNo | fName | IName | address noOfRentals
M250178 Bob Adams | 57 - 11th Avenue, Seattle, WA, 98105 0
M166884 | Art Peters | 89 Redmond Rd, Portland, OR, 97117 0
M115656 | Serena | Parker | 22 W. Capital Way, Portland, OR, 97201 2
M284354 Don Nelson | 123 Suffolk Lane, Seattle, WA, 98117 2
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shol Jslaz (0) 5 Lol ER Jows (all) :NOK 4 Staff

Staff RelatedTo P NOK
staffNo (PK| 1.1 0.1

(Af)
Staff NOK
staffNo | name position salary | branchNo staffiNo | nokName nokTelNo
S1500 | Tom Daniels Manager 46000 | BOO1 S1500 Jane Daniels 207-878-2751
SO0003 | Sally Adams Assistant 30000 | BOO1 S0003 | John Adams 518-474-5355
S0010 | Mary Martinez | Manager 30000 | BOO2 §3250 | Michelle Chin | 206-655-9867
§3250 | Robert Chin Supervisor 32000 | BOO2 S0415 | Amy Peters 718-507-7923
$2250 | Sally Stern Manager 48000 | BOO4
SO415 | Art Peters Snr Assistant | 41000 | B0OO3

()

V- sl
o plesl Jolaz () joads 2ol ER Jaw (1) :NOK 4 Staff oo 5" aleol
Staff
staffNo [PK]
()

Stoff
staffNo [ name position salary | nokName nokTelNo branchNo
$1500 | Tom Daniels Manager 46000 | Jane Daniels 207-878-2751 BOO1
S0003 | Sally Adams Assistant 30000 | John Adams 518-474-5355 BOO1
SO010 | Mary Martinez | Manager 50000 BOO2
§3250 | Robert Chin Supervisor 32000 | Michelle Chin | 206-655-9867 B0O2
§2250 | Sally Stern Manager 48000 BOO4
50415 | Art Peters Snr Assistant | 41000 | Amy Peters 718-507-7923 B0OO3
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SELECT vfr.*, v.dailyrental

FROM videoforrent vfr INNER JOIN video v
ON vfr.catalogno = v.catalogno

WHERE branchno = 'B001';

AOl oo VF-F S (o 0ad ools lis as sledgam g ER Lol Jow (bl 5 a8
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| SELECT vfr.*
FROM videoforrent vifr

WHERE Dbranchno = 'B001';
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skel Jglaz (©) 5 bol ER Jow (N) :VideoForRent 4 Video
Video Is p VideoForRent
1..1 B videoNo [PK]
catalogNo (PK} catalogNo [FK]
{alt)
Video
catalogNo | title category dailyRental price directorNo
207132 Tomorrow Never Dies Action 5.00 2199 D1001
902355 Primary Colors Comedy 4.50 14.50 D7834
330553 Face/Off Thriller 5.00 31.99 D4576
781132 101 Dalmatians Children 4.00 18.50 D078
445624 The Rock Action 4.00 29,99 D5743
634817 Independence Day Sci-Fi 4.50 32.99 D3765
VideoForRent
videoNo | available catalogNo branchNo
199004 N 207132 BOO1
245456 Y 207132 BOO2
178643 N 634817 BOO1
243431 h 634817 BOO2
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dailyRental =

VideoForRent o =22 )| S

,o dailyRental ygiw IS5
VideoForRent Jsu> VideoForRent

videoNo | available |catalogNo |dailyRental | branchNo
199004 N 207132 {5.00 BOO1
245456 Y 207132 {5.00 BOO2
178643 | N 634817  [4.50 BOO1
243431 N 634817 ’4_5(1 ._H()()Z

&lp ole s JS045 wilgs VideoForRent 4 Video  Jgu= o dailyRental ;g (o5le o8 51 .ans 34> 50
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SELECT ra.*

FROM rentalagreement ra INNER JOIN videoforrent vfr

ON ra.videono = vfr.videono
WHERE vfr.branchno = 'B0O01l';

el 00 ools HLzs VF-F IS 0 a5 Sldsas 9 Jol ER Juw 5 i
VideoForRent Jgax 5l oy 9.0 o)l (slo anliBiles 10,91 Cowas (6l 04 (o0 000lin 939 oy (pl 5l 45 jshilen
oIS LSS L1, bl cpl 5l 0l e Lot oS eolaiwl branchNo ¢ Lo 0,50 ands o)lods 4 o yiand Sy
5 Branch slysas o comiins alal, o sm ;05 B3> RentalAgreement  Jsu> ,o branchNo >,

gy 00k Sygar 1) 53 SAL (929 (o auile (oo Ll 050 (pljo oo Lis |, RentalAgreement

SELECT *
FROM RentalAgreement
WHERE branchno = 'B001';
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[ 7\"AdeoFochm « [IsAllocated { Branch
videoNo (PK) [1..* 1.1 = ; N
tnanchl\'n (FK) \ branchNo [PK]) \F-§ szg
EW ‘ » 5 RentalAgreement
et ER Juw (&ll) VideoForRent
Y R - kel Jghaz () 5 el
RentalAgreement l
rentalNo [PK} l
videoNo [FK)
(A
RentalAgreement
rentalNo | dateOut | dateReturn | memberNo | videoNo
R753461 | 4-Feb-00 | 6-Feb-00 M284354 245456
R753462 | 4-Feb-00 | 6-Feb-00 M284354 24343
R668256 | 5-Feb-00 | 7-Feb-00 M115656 199004
R668189 | 2-Feb-00 | 4-Feb-00 M115656 178643
VideoForRent
videoNo | available | catalogNo | branchNo
199004 N 207132 BOO1
245456 ¥ 207132 BOO2
78643 634817 BOO1
243431 634817 BOO2

&L .l Vi RentalAgreement ¢ Branch (o wus alal, a5 conl Canpo cle ol 4 (pl a5 oS a> g5
D)5 503 )8 oY s g sk adayl) (ST 0400 092 g abgs o Al SO LS g SO o)l dnliadlys o gl K00
S5z 5 oo el LTy Al Ll o dg2ge Slealid glie Conl (San (6,500 LSS Gozs o Jle Gl
S cend 3 SQL

SELECT v.title

FROM video v INNER JOIN videoforrent vfr

ON v.catalogno = vfr.catalogno
WHERE vfr.branchno = 'B001';
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‘ VideoForRent l « IsAllocated ‘ Branch 1F-V s
‘ / o 3.3
| -videoNo (PK) : branchNo (PKL> branchNo > )5 w5 )15
branchNo {FK)
(ll) RentalAgreement  Jqo=
1.1 C
1sPartOf Participatesin J5sz (£) joad AN ER Jo
RentalAgree Al sl
V}U. v wsllas AUk, N\ C
B - . ol 43
RentalAgreement '

rentalNo (PK|
videoNo {FK)
branchNo (FK)

(M)

RentalAgreement
rentalNo | dateOut | dateReturn | memberNo | videoNo | branchNo
R753461 | 4-Feb-00 | 6-Feb-00 M284354 245456 | BOO2

R753462 | 4-Feb-00 | 6-Feb-00 M284354 243431 | BOO2

R668256 | S5-Feb-00 | 7-Feb-00 M115656 199004 | BOO1

R668189 | 2-Feb-00 | 4-Feb-00 M115656 178643 | BOO1
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=

SELECT v.title, a.*, r.*
FROM video v INNER JOIN (role r INNER JOIN actor a
ON r.actorno = a. actorno) ON v.catalogno = r.catalogno;

A=A J&w )é AW oé‘é ul.m.- 6[@]9&9 9 ER JAA u.ul.w‘ »
SQAL (5929 (o 45 S B> 929 wyp |, Video Jgoz ol o 0SS |1,S5 Role Jgum o 1) title g 31
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SELECT a.* , r.~*
FROM role r INNER JOIN actor a ON r.actorno = a.actorno;
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Video Features P> Role o rPlays Reler 3 Actor Video
e T R T
ekl Jolox
(&
Video
catalogNo | title category | dailyRental | price | directorNo
207132 Tomorrow Never Dies Action 5.00 2199 | D100
902355 Primary Colors Comedy | 4.50 14.50 | D7834
330553 Face/Off Thriller 5.00 3199 | D4576
781132 101 Dalmatians Children | 4.00 18.50 | DOO78
445624 The Rock Action 4.00 2999 | D5743
634817 Independence Day Sci-Fi 4.50 3299 | D3765
Actor Role
actorNo | actorName actorNo | catalogNo | character
Al1002 Plerce Brosnan Al1002 207132 James Bond
A3006 John Travolta A3006 330553 Sean Archer
A2019 Nicolas Cage A3006 902355 Jack Stanton
A7525 Will Smith A2019 330553 Castor Troy
A4343 Glenn Close A2019 445624 Stanley Goodspeed
A7525 634817 Captain Steve Hiller
A4343 781132 Cruella De Vil
(o)
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Video 4 jttitle (e
Role > ;3 sl 155

Role
-1 g actorNo | catalogNo | title character
Jeuz 3l title jeiw 1SS A1002 207132 Tomorrow Never Dies James Bond
Role Jsu> 5 Video A3006 330553 Face/Off Sean Archer
A3006 902355 Primary Colors Jack Stanton
A2019 330553 Face/Off Castor Troy
A2019 445624 The Rock Stanley Goodspeed
A7525 634817 Independence Day Captain Steve Hiller
A4343 781132 101 Dalmatians Cruella De Vil
1P S Branch Provides P Telephone
(&l)) Telephone 4 Branch branchNo (PK) | -1 L.3|  telNo [PK)
branchNo [FK)
Jola> (&) ; kel ER Jos ()
kel
Branch
branchNo | street city state | zipCode | mgrStaffNo
BOO1 8 Jefferson Way Portland | OR | 97201 S1500
BOO2 City Center Plaza | Seattle WA | 98122 S0010
BOO3 14 - 8th Avenue New York | NY 10012 SO415
BOO4 16 - 14th Avenue | Seattle WA | 98128 $2250
Telephone
telNo branchNo
503-555-3618 BOO1
503-555-2727 BOO1
503-555-6534 BOO1
206-555-6756 BOO2
206-555-8836 BOO2
212-371-3000 BOO3
206-555-3131 BOO4
() 206-555-4112 BOO4
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oas ol Syl (0) jeas 2ol ER Jaw (Gll) 1S oo oS5 1, 1,85 05,5 Branch

Branch

branchNo [PK]
telNol |AK)

()
Branch
branchNo | street ... | telNol telNo2 teiNo3 mgrStaffNo
B0OO1 8 Jefferson Way .. | 503-555-3618 503-555-2727 | 503-555-6534 S1500
B0OO2 City Center Plaza . | 206-555-6756 206-555-8836 50010
BOO3 14 - 8th Avenue e | 212-371-3000 S0415
BOO4 16 - 14th Avenue | ... | 206-555-3131 206-555-4112 $2250
L 4 4 from original
Teiephone table
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Sy90 1,50 a5 0,10 0929 (5,150 09,5 A4S bz 1l o bl [ S5 09,5y 3l g gl lade s wuls Byl Lan
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VideoCategory CategoryFor P Video
categorylD [PK) | 1-1 L.*| catalogNo {PK)
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Clinic Staff
PetOwner Pet
Examination Treatment
Pen PetTreatment
Invoice Appointment

Stock (with specializations Surgical, NonSurgical , and Pharmaceuticals)
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S oo oyl main cities
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Staff General term describing Vet, Each member of
all staff employed by Nurse, staff works at a
Perfect Pets. Secretary | particular clinic.
PetOwner Owners of pets taken to Owner takes his/her
Perfect Pets, pet to a particular
clinic.
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HONoS s Perfect Pets l»
Registers Pet
Provides Pen
Schedules Appointment
IsContactedBy PetOwner
Staff Manages Clinic
Performs Examination
PetOwner Owns Pet
Pays Invoice
Attends Appointment
Pet Undergoes Examination
IsAllocatedTo Pen
Attends Appointment
Examination Resultsin PetTreatment
Treatment Usedin PetTreatment
Invoice ResultsFrom Examination
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Stock: Pharmacy

drugNo, drugName, drugDescription, dosage, methodAdmin,
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Clinic (clinicNo, street, city, state, zipcode,
telNo, faxNo, mgrStaffNo)
Primary Key clinicNo

Alternate Key zipCode

Alternate Key telNo

Alternate Key faxNo

Forelgn Key mgrStaffiNo references Staff(staliNo)

Staff (staffNo, sFName, sLName, sStreet, sCity,
sState, sZipCode, sTelNo, DOB, sex, SSN, position,

PetOwner (ownerNo, oFName, olL.Name, oState, oZipCode,
oTeiNo, clinicNo)

Primary Key ownerNo

Forelgn Key clinicNo references Clinic(clinicNo)

Pet (petNo, petName, petType, petDescription, pDOB,
dateRegistered, petStatus, ownerNo, clinicNo)
Primary Key petNo

Examination (examNo, examDate,
examTime, examResults, petNo, staffNo)

Foreign Key petNo references

Foreign Key references Staff(staffNo)

Pen (penNo, penCapacity, penStatus, clinicNo) PetPen (penNo, petNo, dateln, dataOut, comments)
Primary Key penNo Primary Key penNo, petNo, dateln

Foreign Key clinicNo references CliniciclinicNo)

PetTreatment (examNo, treatNo, startDate, endDate,
quantity, ptComments)
Primary Key examNo, treatNo

Foreign Key examNo references Examination(examNo)
Foreign Key treatNo references Treatment(treatNo)

Pharmacy (drugNo, drugName, drugDescription, dosage,
methodAdmin, drugCost)
Primary Key drugNo

Appointment (appNo, aDate, aTime, petNo)
Primary Key appNo
Foreign Key petNo references Pet(petNo)}
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CREATE SEQUENCE appnoseq
START WITH 1 INCREMENT BY 1 CACHE 30;

CACH 30 b, s b oo Giulpdl ad e SO L s g ool £g,0 ) adgl Jlaie b a5 auS™ oo olxy| < appNoSeq ply (sl dllss
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.Pen Jsa> s, DBDL
domain Pen_Numbers fixed length character string length 4
domain Pen_Capacity integer value, between 1 and 4
domain Pen_Status one character, indicating whether pen
Is available (A) or not available (N)
domain Clinic_Numbers fixed length character string length §
pen( penNo Pen_Numbers NOT NULL,
penCapacity Pen_Capacity NOT NULL DEFAULT 2,
penStatus Pen_Status NOT NULL DEFAULT ‘A",
clinicNo Clinic_Numbers NOT NULL)

Primary Key penNo
Foreign Key clinicNo References Clinic(clinieNo)ON UPDATE CASCADE ON DELETE NO ACTION
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INSERT INTO appointment (appno, adate, atime, petno)
VALUES (appnoseq.NEXTVAL, SYSDATE, '12.00','010090");
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ON somelr Jloel icnlplo asS (oo Jloel b slls (o215 laadS 21, el )| Comalar S50l (23 i yob @
ON DELETE Lol b5 a5 aas o 0] (yaizmen 1S o |,>1 1, ON UPDATE NO ACTION 5 DELETE NO ACTION
ON UPDATE foe &5 JST,5l g9 ol b oday 1) 055,8 Jgaz 4 s Lial jobo au oy Jgu 5l 83> o5l>! CASCADE
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CREATE TABLE SOQL> CREATE TABLE pen(penno CHAR(4) NOT NULL, |

2 pencapacity NUMBER DEFAULT 2 NOT NULL
3 CHECK(pencapacity BETWEEN 1 AND &),
4 penstatus CHAR DEFAULT "A'NOT NULL

5 CHECK(penstatus = ‘A" OR penstatus = 'N'), |
6 clinicno CHAR(S) NOT NULL,

7 PRIMARY KEY (penno),

8 CONSTRAINT clinicnumber FOREIGN KEY (clinicno)
9 REFERENCES clinic(clinicno));

Table created.
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--Before the clinicNo column is updated in the Pen table, fire thisa trigger

--to verify that the new foreign key value is present in the Clinic table.
CREATE TRIGGER Pen_Clinic_Check_Before REFORE 5 5
BEFORE UPDATE OF clinicno ON pen-e—

FOR EACH ROW WHEN (new.clinicno IS NOT _NULL)
DECLARE
dummy CHAR(5):
invalid_clinic EXCEPTION;
valid_clinic EXCEPTION;
mutating_table EXCEPTION;
PRAGMA EXCEPTION_INIT (mutating_table,-4091);
--Use cursor to verify parent key value exists.
--Use FOR UPDATE OF to lock parent key's record so that it cannot be deleted
--by another transaction before this transaction completes,
CURSOR update_cursor (sn CHAR({S)) IS
SELECT clinicno FROM clinic
WHERE clinicno = sn
FOR UPDATE OF clinicno;
BEGIN
OPEN update_cursor (:new.clinicno);
FETCH update_cursor INTO dummy;
--Verify parent key. Raise exceptions as appropriate.
IF update_cursortNOTFOUND THEN
HAISE invalid_clinic;

ELSE
RAISE valid_clinic;
END IF;
CLOSE update_cursor;
EXCEPTION
WHEN invalid_clinic THEN
CLOSE update_cursor;
raise_application_error(-20000, ‘Invalid Clinic Number’||:new.clinicno);
WHEN valid_clinic THEN
CLOSE update_cursor;
--A mutating table is a table that is currently being modified by an INSERT, UPDATE,
--0r DELETE statement, or oneé that might need to be updated by the effects of a declarative
--DELETE CASCADE referential integrity constraint.
--This error would raise an exception, but in this case the exception is OK, so0 trap it,
-=but don't do anything.
WHEN mutating_table THEN
NULL:
END;

[
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--Create a seguence number and a public variable UPDATESEQ.
CREATE SEQUENCE updatesequence INCREMENT BY 1 MAXVALUE 500 CYCLE:
CREATE PACKACE segpackage AS

updateseq NUMBER ;<
END segpackage;
CREATE or REPLACE PACKAGE BODY segpackage AS END segpackage;

--Add a new column to the Pen table to flag changed records.
ALTER TABLE pen ADD updateid NUMBER; <

--Before updating the Clinic table using this statement trigger, generate a new
--gequence number and assign it to the public variable UPDATESEQ.
CREATE TRIGGER Cascade_ClinicNo_Updatel

BEFORE UPDATE OF clinicno ON clinic g Jparpha 52
DECLARE before
dummy NUMBER;
BEGIN

SELECT updatesequence.NEXTVAL
INTO dummy FROM dual; -
segpackage.updateseq :=dummy:

o 7 38 oo B
Sl 1y g s

END;

--Create a row after-trigger that cascades the update to the Pen table.

~~0Only cascade the update if the child row has not already been updated by the trigger.

CREATE TRIGGER Cascade_ClinicNo_Update2
AFTER UPDATE OF clinicno ON clinic ]>

-

FOR EACH ROW
BEGIN

UPDATE pen SET clinicno = :new.clinicno, updateld = segpackage.updateseq
WHERE pen.clinicno = :old.clinicno AND updateid IS NULL;

END;

Pen Joss 53 185
e rl‘;&.’..)k NP Y
by o s

--Create a final statement after-trigger to reset the updateid flags
CREATE TRIGGER Cascade_ClinicNo_Updatel
AFTER UPDATE OF clinicno ON clinic
BEGIN

jafter sl S5
s Sl s Sl

sas sy

UPDATE pen SET updateid = NULL
WHERE updateid = seqgpackage.updateseq;

END;
()
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CREATE CLUSTER exams cluster
(examno NUMBER (6, 0))

HASH IS examno HASHKEYS 300000;
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CREATE TABLE examination
(examno NUMBER (6, 0) PRIMARY KEY,

)

CLUSTER exams cluster (examno);
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Table Transaction Access Frequency
(per day)
Appointment 2(1) join: petNo 250
search condition: aDate
Examination 2(¢), 2(d)  join: Pet on petNo 100
2(d) join: Staff on staffNo
Invoice 2(e), 2(f) join: PetOwner on ownerNo 10

search condition: datePaid IS NULL
2(n) join: PetOwner on ownerNo 1 per month

search condition: invoiceDate

ItemClinicStock  2(q) search condition: inStock < reorderLevel 50 per month
Pet 2(b) join: PetOwner on ownerNo 50
2(j) group: petType 1
order by: petType
aggregate: cournt on petType
2() join: Clinic on clinicNo 250
2(0) join: PetOwner on ownerNo 1500
PharmClinicStock 2(p) search condition: inStock < reorderLevel 50 per month

Perfect Pets osls oS5l JSlol slpazls 1R-Y Jgoo

Jsox ol
Pet clinicNo
ownerNo
Appointment aDate
petNo
Invoice ownerNo
invoiceDate
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SELECT SUM (pt.gquantity*t.cost)

FROM invoice 1 INNER JOIN (examination e INNER JOIN

(treatment t INNER JOIN pettreatment pt

ON t.treatno = pt.treatno) ON e.examno = pt.examno)

ON 1.examno = e.examno;
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Entity name Strong entity
Entity name Weak entity
Relationship Relationship
name
Relationship associated with
a weak entity
Relationship
name Recursive relationship with
Role Role role names to identify the
name name roles played by the entity in
the relationship
Entity name
Attribute
Attribute name Primary key attribute

OICHE

Multi-valued attribute




Derived attribute

A=Y Jgue

One-to-one (1:1) relationship

One-to-many
(1:M) relationship
N
M : Many-to-many
(M:N) relationship
1 M One-to-many relationship
A with mandatory participation
for both entities A and B
1 M
A :

One-to-many relationship
with optional participation

for entity A and mandatory
participation for entity B

One-to-many relationship
with optional participation
for both entities A and B

Subclass

Generalization/Specialization.
If circle contains 'd’ relationship is
disjoint; if circle contains ‘o’
relationship is nondisjoint.
Double lines from superclass
represents mandatory participation;
single line represents optional
participation

RUPOARY|
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Staff
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Entity name Entity
Relationship name Relationship

Relationship name

Role Role Recursive relationship with
name name role names to identify the
roles played by the entity in
Entity name the relationship
Entity name Attributes are listed in the lower
section of the entity symbol
A t
Attribute name The primary key attribute is
Attribute 1 underlined
Attribute 2 Multi-valued attribute placed
Attribute n in curly braces ()
Relationship name One-to-one relationship

Relationship name One-to-many relationship

o
™~

Relationship name Many-to-many relationship

e
Cad

/N
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RPARY

Relationship name

One-to-many relationship with

A H < B mandatory participation for both

I [N

entities A and B

Relationship name One-to-many relationship with

A O K B optional participation for entity A

and mandatory participation
for entity B

Belaticnstip e One-to-many relationship with

optional participation for both

entities A and B

Superclass ‘Box-in-box' convention is widely
used to represent generalization/

specialization, and supported by
Sibclen Shkich several CASE tools, including

Oracle CASE Designer.
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PaymentMethod pMethodFor P Invoice Product
pMethodNo L1 L.* involceNo productNo
Al partof | !
watees: | 4 V.
Customer Places p Order Has P OrderDetail
customerNo 1.1 1.* orderNo L1 L.*
Al Packagedin | 11
Processes 1.1 v ) 5
Employce Prepares P Shipment
employeeNo | 1..1 0.* shipmentNo
U3
A
sMethodFor 1.1
ShipmentMethod

sMethodNo
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Customer

Employee

Invoice

Order

OrderDetail

PaymentMethod

Product

Shipment

ShipmentMethod

S yie il S Jgla

(customerNo, customerName, customerStreet, customerCity, customerState,
customerZipCode, custTelNo, custFaxNo, DOB, maritalStatus, creditRating)
Primary Key customerNo

Alternate Key custTelNo

Alternate Key custFaxNo

(employeeNo, title, firstName, middieName, fastName, address, workTelExt, homeTelNo,
empEmailAddress, socialSecurityNumber, DOB, position, sex, salary, dateStarted)
Primary Key employeeNo

Alternate Key socialSecurityNumber

({invoiceNo, dateRaised, datePaid, creditCardNo, holdersName, expiryDate, orderNo,
pMethodNo)

Primary Key invoiceNo

Foreign Key orderNo references Order(orderNo)

Foreign Key pMethodNo references PaymentMethod(pMethodNo)

(orderNo, orderDate, billingStreet, billingCity, billingState, billingZipCode, promisedDate,
status, customerNo, employeeNo)

Primary Key orderNo

Foreign Key customerNo references Customer{customerNo)

Foreign Key employeeNo references Employee(employeeNo)

(orderNo, productNo, quantityOrdered)

Primary Key orderNo, productNo

Foreign Key orderNo references Order(orderNo)
Foreign Key productNo references Product(ProductNo)

(pMethodNo, paymentMethod)
Primary Key pMethodNo

(productNo, productName, serialNo, unitPrice, quantityOnHand, reorderlevel,
reorderQuantity, reorderLeadTime)

Primary Key productNo

Alternate Key serialNo

(shipmentNo, quantity, shipmentDate, completeStatus, orderNo, productNo,
employeeNo, sMethodNo)

Primary Key shipmentNo

Foreign Key orderNo, productNo references OrderDetall(orderNo, productNo)
Foreign Key employeeNo references Employee(employeeNo)

Foreign Key sMethodNo references ShipmentMethod(sMethodNo)

(sMethodNo, shipmentMethod)
Primary Key sMethodNo
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Employee
employeeNo
Raises i
v 0“.
Product Usedin p» Transaction ] <« OrderFor [ PurchaseOrder
productNo 1.1 L.*| transactionNo | L1.* 1.1 | purchaseOrderNo
1.1 Contains Fulfills 1.1
ProductCategory 1 Supplier

categoryNo [ supplierNo
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Employee
Product

ProductCategory

PurchaseOrder

Supplier

Transaction

- 80szge J S Jola

as defined in Section D.1.2

(productNo, productName, serlalNo, unitPrice, quantityOnHand, reorderLevel,
reorderQuantity, reorderLeadTime, categoryNo)

Primary Key productNo

Alternate Key serialNo

Foreign Key categoryNo references ProductCategory(categoryNo)

(categoryNo, categoryDescription)

Primary Key categoryNo

(purchaseOrderNo, purchaseOrderDescription, orderDate, dateRequired, shippedDate,
freightCharge, supplierNo, employeeNo)

Primary Key purchaseOrderNo

Foreign Key supplierNo references Supplier(supplierNo)

Foreign Key employeeNo references Employee(employeeNo)

(supplierNo, supplierName, supplierStreet, supplierCity, supplierState, supplierZipCode,
suppTelNo, suppFaxNo, suppEmatlAddress, suppWebAddress, contactName,
contactTelNo, contactFaxNo, contactEmailAddress, paymentTerms)

Primary Key supplierNo

Alternate Key supplierName

Alternate Key suppTelNo

Alternate Key suppFaxNo

(transactionNo, transactionDate, transactionDescription, unitPrice, unitsOrdered,
unitsReceived, unitsSold, unitsWastage, productNo, purchaseOrderNo)

Primary Key transactionNo

Foreign Key productNo references Product(productNo)

Foreign Key purchaseOrderNo references PurchaseOrder(purchaseOrderNo)
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ServiceAgent . ' AssetCategory Status
agentNo categoryNo ﬂ statusNo
1.1

Performs | Contains
Ve = ', s For

l Maintenance ’ -« MaintainedBy Asset % I.e =

\ maintenanceNo | 1. 1.1 assetNo ' \'all{l‘(iﬂ}‘ B
o = 1.1

NES
Assigned
ssignec ‘ 1
< CarriesOut ’

Employee Prepares P \aluntmn
0..1 [ employeeNo 1.1 0.* valuationNo ‘
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Employee
Asset

AssetCategory

Maintenance

ServiceAgent

Status

Valuation

As defined in Section D, 1.2

(assetNo, assetDescription, serialNo, dateAcquired, purchasePrice, currentValue, dateSold,
nextMaintenanceDate, employeeNo, assetCategoryNo, statusNo)

Primary Key assetNo

Alternate Key seriaiNo

Foreign Key employeeNo references Employee(employeeNo)

Foreign Key assetCategoryNo references AssetCategory(assetCategoryNo)

Foreign Key statusNo references Status(statusNo)

(assetCategoryNo, assetCategoryDescription)
Primary Key assetCategoryNo

(maintenanceNo, maintenanceDate, maintenanceDescription, maintenanceCost,
assetNo, employeeNo, agentNo)

Primary Key maintenanceNo

Foreign Key assetNo references Asset(assetNo)

Forelgn Key employeeNo references Employee(employeeNo)

Foreign Key agentNo references ServiceAgent(agentNo)

(agentNo, agentName, agentStreet, agentCity, agentState, agentZipCode, agentTelNo,
agentFaxNo, agentEmailAddress, agentWebAddress, contactName, contactTelNo,
contactFaxNo, contactEmailAddress)

Primary Key agentNo

Alternate Key agentName

Alternate Key agentTelNo

Alternate Key agentFaxNo

(statusNo, statusDescription)
Primary Key statusNo

(valuationNo, valuationDate, valuationPrice, assetNo, employeeNo)
Primary Key valuationNo

Foreign Key assetNo references Asset(assetNo)

Foreign Key employeeNo references Employee(employeeNo)



059y Co o o-F

5 el o> (gl sl ohg 2 aS ol Gliols 039, oo Sy |y gl 00ls WL walste (sl o glie oS L
o b 6l wm o ange g Gley plaie)lS g odd e (5)15 (sla W G0lat 4 059 )18 (S 0jgn poe
30 OB a8lal job 4y wilgs oo i )lS aS oo Qi 1) (g yiie Sl Ay e aS ol Lols 1w S e adsle
FB L e Slartas (g3lass )5 sl dty o &5 Lol ¢ iog cogdlar iS5 S auliie 039 b Lani e ()5 s (paix
abg e Jolam g V-0 JSo jo galaie ools Jow .adl ool aidigh wine )5 Gl s gy Wl SOy aS ad gl Lieow

el o ooy Hlas A-o IS o

oS-V IS
059, S e osly alaie Juw
Role
roleNo
For 1.1
v 1.*
. 1..1
Employ
‘mployee 1
L.l emploveeNo .1
1.1 Raises
WorksOn v
Yo
Manages
v TimeBooked ExpenseType
expenseTypeNo
L,* 1.1
A IsTypeFor
0.* \Vl\lkt‘dny 1.1 v 1.+
Project Formedinto P WorkPackage Causes P Expense
projectNo 1.1 1.* | workPackageNo | 1.1 0.* expenseNo 0.*
) By 1.1
A Produces Writes
Places | | v 0.0 v
Client Document WrittenBy P DocumentAuthor
0.*
clientNo documentNo | 1.1 L.*
i Approves
v
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Client

Document

DocumentAuthor

Employee

Expense

ExpenseType

Project

Role

TimeBooked

WorkPackage

S 059, S e Jglo

(clientNo, clientName, cdientStreet, clientCity, clientState, clientZipCode, clientTelNo,
clientFaxNo, clientWebAddress, contactName, contactTelNo, contactFaxNo,
contactEmailAddress)

Primary Key clientNo

Alternate Key clientName

Alternate Key clientTelNo

Alternate Key clientFaxNo

(documentNo, documentTitle, documentDate, versionNo, workPackageNo,
approvedByEmployeeNo)

Primary Key documentNo

Foreign Key workPackageNo references WorkPackageiworkPackageNo)
Foreign Key approvedBvEmploveeNo references Employee(employeeNo)

(documentNo, employeeNo)

Primary Key documentNo, employeeNo

Foreign Key documentNo references Document(documentNo)
Foreign Key employeeNo references Employee(employeeNo)

(employeeNo, dateStartRole, firsstName, middleName, lastName, address, workTelExt,
homeTelNo, empEmailAddress, socialSecurityNumber, DOB, position, sex, salary,
dateStarted, roleNo)

Primary Key employeeNo

Alternate Key socialSecurityNumber

Forelgn Key roleNo references Role{roleNo)

(expenseNo, expenseDate, expenseDescription, expenseAmount, workPackageNo,
employeeNo, expenseTypeNo)

Primary Key expenseNo

Alternate Key workPackageNo, employeeNo, expenseDate

Foreign Key workPackageNo references WorkPackage{workPackageNo)

Foreign Key employeeNo references Employee{employeeNo)

Foreign Key expenseTypeNo reference ExpenseType(expenseTypeNo)

(expenseTypeNo, expenseTypeDescription)

Primary Key expenseTypeNo

(projectNo, projectName, plannedStartDate, plannedEndDate, actuaiStartDate,
actualEndDate, projectedCost, actualCost, clientNo, managerEmployeeNo)
Primary Kev projectNo

Foreign Key clientNo references Client{clientNo)

Foreign Key managerEmployeeNo references Employee(employeeNo)

(releNg, roleDescription, billingRate)
Primary Key roleNo

(workPackageNo, employeeNo, dateStartWork, dateStopWork, timeWorked)

Primary Key workPackageNo, emploveeNo

Foreign Key workPackageNo references WorkPackage(workPackageNo)

Foreign Key emploveeNo references Emplovee(employeeNo)

(workPackageNo, plannedStartDate, plannedEndDate, actualStartDate, actualEndDate,
projectedCost, actualCost, projectNo)

Primary Key workPackageNo
Foreign Key projectNo references Project(projectNo)
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{ PaymentMethod
pMethodNo
MethodFor —
Vi .
CourseFee N 1.1 Invoice
courseFeeNo RegFeeFor Raises | 1..1 invoiceNo
T1e v \{
FeeFor |
v 1.1 0.* 1.1
CourseType CTypeFor P Course Has P > Registration “
courselypeNo 1.1 (g courseNo 1.1 ) 85 registrationNo i D
1.1 Alo: 0. A A
Delivers Registers i RegistersFor
Books 1
' L | v 1.1 )
Booking Employee 1.1 Delegate
bookingNo = e S n:x;\ployec;':)_—— delegateNo
Al . - A‘ 1.
BookedBy | 1.1 Sends 0.1
Location Client
lo;.nlunNo clientNo
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Client

Employee
PaymentMethod
Delegate

Booking

Course

CourseFee

CourseType

Invoice

Location

Registration
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As defined in Section D.4.2
As defined in Section D.1.2
As defined in Section D.1.2

(delegateNo, delegateTitle, delegateFName, delegatel.Name, delegateStreet, delegateCity,
delegateState, delegateZipCode, attTelNo, attFaxNo, attEmailAddress, clientNo)

Primary Key delegateNo

Foreign Key clientNo references Client(clientNo)

(bookingNo, bookingDate, locationNo, courseNo, bookingEmployeeNo)
Primary Key bookingNo

Foreign Key locationNo references Location(locationNo)

Foreign Key courseNo references Course(courseNo)

Foreign Key bookingEmployeeNo references Employee(employeeNo)

(courseNo, courseName, courseDescription, startDate, startTime, endDate, endTime,
maxDelegates, confirmed, delivererEmployeeNo, courseTypeNo)

Primary Key courseNo

Foreign Key delivererEmployeeNo references Employee(employeeNo)

Foreign Key courseTypeNo references CourseType(courseTypeNo)

{courseFeeNo, feeDescription, fee, courseNo)
Primary Key courseFeeNo
Foreign Key courseNo references Course(courseNo)

(courseTypeNo, courseTypeDescription)

Primary Key courseTypeNo

(involceNo, dateRaised, datePaid, creditCardNo, holdersName, expiryDate,
registrationNo, pMethodNo)

Primary Key invoiceNo

Foreign Key registrationNo references Registzation(registrationNo)

Foreign Key pMethodNo references PaymentMethod(pMethodNo)

(locationNo, locationName, maxSize)
Primary Key locationNo

(registrationNo, registrationDate, delegateNo, courseFeeNo, registerEmployeeNo,
courseNo)

Primary Key registrationNo

Foreign Key delegateNo references Delegate(delegateNo)

Foreign Key courseFeeNo references CourseFee(courseFeeNo)

Foreign Key registerEmployeeNo references EmployeetemployeeNo)

Foreign Key courseNo references Course(courseNo)
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PrevCompany Institution
prevCompanyNo institutionNo
1.1 Employed PR A
10| Y iw | ¥
WorkHistory | ¢ » 0.* Qualification
qualificationName
A A
WorkedFor Gains
Supervisee
0.* A
1.1 1%
Has p 0.1 SR
Department 11 . Employee
= 4 Supervisor
departmentNo o Munagss employeeNo
11 0..1 1..1 11 11 1.1
A Reviews | "7 | HasReview Fills
v 0.* Q" ¥ ) Wi v
PositionType I;Alloated Review Position
positionTypeNo
1.1 HasGrad 0.* A
1.0V Lo | gq| Makes
Grade Defines P GradePost <« Provides Post
gradeNo, 1.1 L. ) P 1.1 postNo,
valildFromDate availableFromDate
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Department

Employee

Grade

GradePost

Institution

Position

PositionType

Post

PrevCompany

Qualification

c bl e Co pae Jolas

(departmentNo, departmentName, deptLocation, managerEmployeeNo)
Primary Key departmentNo
Foreign Key managerEmployeeNo references Employee(employeeNo)

(employeeNo, title, firstName, middleName, lastName, address, workTelExt, homeTelNo,
empEmailAddress, socialSecurityNumber, DOB, position, sex, salary, dateStarted,
dateLeft, departmentNo, supervisorEmployeeNo)

Primary Key employeeNo

Alternate Key socialSecurityNumber

Foreign Key departmentNo references Department(departmentNo)

Foreign Key supervisorEmployeeNo references Employee(employeeNo)

, validFromDate, validToDate, gradeDescription, gradeSalary,
noDaysLeaveEntitlement, positionTypeNo)
Primary Key gradeNo, validFromDate
Foreign Key positionTypeNo references PositionType(positionTypeNo)

Primary Key gradeNo, validFromDate, postNo, availableFromDate
Foreign Key gradeNo, validFromDate references Grade(gradeNo, validFromDate)
Foreign Key postNo, availableFromDate references Post(postNo, availableFromDate)

(institutionNo, institutionName, instAddress, instTelNo, instFaxNo, instWebAddress,
contactName, contactTelNo, contactFaxNo, contactEmailAddress)

Primary Key institutionNo

Alternate Key institutionName

Alternate Key instTelNo

Alternate Key instkaxNo

; postNo, startDate, endDate)
Primary Key employeeNo, postNo, startDate

Foreign Key employeeNo references Employee(employeeNo)

Foreign Key postNo, startDate references Post(postNo, availableFromDate)

(positionTypeNo, positionTypeDescription)

Primary Key positionTypeNo

(postNo, availableFromDate, availableToDate, postDescription, salariedHourly,
fullPartTime, temporaryPermanent, freeLaborStandardsActExempt, departmentNo)
Primary Key postNo, availableFromDate

Foreign Key departmentNo references Department(departmentNo)

(prevCompanyNo, pCompanyName, pCompanyStreet, pCompanyCity, pCompanyState,
pCompanyZipCode, pCompanyTelNo, pCompanyFaxNo, pCompanyWebAddress,
contactName, contactTelNo, contactFaxNo, contactEmailAddress)

Primary Key prevCompanyNo

Alternate Key pCompanyName

Alternate Key pCompanyTelNo

Alternate Key pCompanyFaxNo

(qualificationName, employeeNo, gradeObtained, startQualDate, endQualDate,
gpa, institutionNo)

Primary Key qualificationName, employeeNo

Foreign Key employeeNo references Employee(employeeNo)

Foreign Key institutionNo references Institution(institutionNo)
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Review

WorkHistory

RRPOA R

i reviewerEmployeeNo, reviewDate, comments)
Primary Key revieweeEmployeeNo,
reviewerEmployeeNo, reviewDate
Foreign Key revieweeEmployeeNo references Employee(employeeNo)
Foreign Key reviewerEmployeeNo references Employee(employeeNo)

employeeNo, prevPosition, prevGrade, prevSalary, prevLocation,
prevResponsibilities)
Primary Key prevCompanyNo, employeeNo
Foreign Key prevCompanyNo references PrevCompany(prevCompanyNo)
Foreign Key employeeNo references Employee(employeeNo)
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Holiday | 0.* 0.* r SickLeave

— L
A A

Takes 1.1 1.1 Suffers
PayHistory <« Padin ' ['mpl(:v;‘ee Gains P il Bonus
payNo 1.0 1.1 cmploywi\'n 1.1 0.* : | A
- BonusTypeFor
1.1
Deduction b PayDetails ‘ BonusType
0.* o .'ln:nuslyw.\'o

A Rie? A |‘ 1..°
DeductTypeFor {1 PayTypeFor | 1.1

l)cduL:T;;pe ‘ PayType

deductTypeNo payTypeNo
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Employee
Bonus

BonusType

Deduction

DeductType

Holiday

PayDetails

PayHistory

PayType

SickLeave

- B9 o pde Jolas

As defined in Section D.1.2

bonusDate, bonusAmount, bonusTypeNo)
Primary Key employeeNo, bonusDate
Foreign Key employeeNo references Employee(employeeNo)
Foreign Key bonusTypeNo references BonusType(bonusTypeNo)

(konusTypeNo, bonusDescription)
Primary Key bonusTypeNo

(employeeNo, deductDate, deductAmount, deductTypeNo)
Primary Key employeeNo, deductDate

Foreign Key employeeNo references Employee(employeeNo)
Foreign Key deductTypeNo references DeductType(deduct TypeNo)

(deductTypeNo, deductDescription)
Primary Key deductTypeNo

startDate, endDate)
Primary Key employeeNo, startDate
Foreign Key employeeNo references Employee(employeeNo)

(employeeNo, startDate, routingNumber, accountType, bankName, bankAddress, payTypeNo)
Primary Key employeeNo, startDate

Foreign Key employeeNo references Employee(employeeNo)

Foreign Key payTypeNo references Paylype(payTypeNo)

(payNo, employeeNo, payDate, checkNumber, payAmount)
Primary Key payNo
Foreign Key employeeNo references Employee(employeeNo)

(payTypeNo, payTypeDescription)
Primary Key payTypeNo

(employeeNo, startDate, endDate, reason)
Primary Key employeeNo, startDate
Foreign Key employeeNo references Employee(employeeNo)
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Supervisor
0.1 |
Supervises
v i §
0.* Employee Undertakes P l FaultReport
Supervisee employeeNo 1.1 0.*
1.1 Py oy
A A A
Manage as g
fanages 0.1 11 ‘H\s HasFault 1.1
Qutlet Rents P Vehicle }
outletNo 1.1 L.* vehLicenseNo ’
« For 1.1
) IR
Client Requests P RentalAgreement <« Covers Insurance ‘

1
| clientNo 1.1 L.t rentalNo 1.1 1.1 policyNo l
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Client
Employee

FaultReport

Qutlet

RentalAgreement

Vehicle

F el Jolor

As defined in Section D.4.2

(employeeNo, title, firstName, middleName, lastName, address, workTelExt, homeTelNo,
empEmailAddress, socialSecurityNumber, DOB, position, sex, salary, dateStarted, outletNo)
Primary Key employeeNo

Alternate Key socialSecurityNumber

Foreign Key outletNo references Outlet(outletNo)

(vehLicenseNo, dateChecked, timeChecked, comments, employeeNo)
Primary Key vehLicenseNo, dateChecked

Foreign Key vehLicenseNo references Vehicle(vehLicenseNo)

Foreign Key employeeNo references Employee(employeeNo)

(outletNo, outletStreet, outletCity, outletState, outletZipCode, outletTelNo, outletFaxNo,
managerEmployeeNo)

Primary Key outletNo

Alternate Key outletTelNo

Alternate Key outletFaxNo

Foreign Key managerEmployeeNo references Employee(employeeNo)

(rentalNo, dateStart, timeStart, dateReturn, timeReturn, mileageBefore, mileageAfter,
policyNo, insuranceCoverType, insurancePremium, clientNo, vehLicenseNo)
Primary Key rentalNo

Alternate Key policyNo

Foreign Key clientNo references Client(clientNo)

Foreign Key vehLicenseNo references Vehicle(vehLicenseNo)

(vehLicenseNo, vehicleMake, vehicleModel, color, noDoors, capacity, hireRate, outietNo)
Primary Key vehLicenseNo
Foreign Key outletNo references Outlet(outletNo)
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Employee Manages P Hall Student
employeeNo 1.1 0..1 hallName studentNo
: 1.1 1..1
Undertakes - Provides Holds
' ()”I v I... v (, "
Apartinspection y Room o For Lease ]
L.* placeNo 1.1 L.* leaseNo '
A i A Raises
HasInspection Has \ 4
1.1 PR
Apartment Reminder <« Generates Invoice
1‘
apartNo 1.1 0.2 1.1 invoiceNo
l.-l
A
pMethodFor 11

| PaymentMethod

pMethodNo
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Employee
PaymentMethod
Apartment

Apartinspection

Hall

Invoice

Reminder

Lease

Room

Student
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As defined in Section D.1.2
As defined in Section D.1.2

(apartNo, apartAddress, noOfRoomsinApart)
Primary Key apartNo

(apartNo, dateOfinspection, comments, status, employeeNo)
Primary Key apartNo, dateOfInspection

Foreign Key apartNo references Apartment(apartNo)

Foreign Key employeeNo references Employee(employeeNo)

(haliName, hallAddress, hallTelNo, hallFaxNo, noOfRoomsinHall, managerEmployeeNo)
Primary Key hallName

Alternate Key hallTelNo

Alternate Key hallFaxNo

Foreign Key managerEmployeeNo references Employee(employeeNo)

(invoiceNo, semester, dateDue, datePaid, leaseNo, pMethodNo)
Primary Key invoiceNo

Foreign Key leaseNo references Lease(leaseNo)

Foreign Key pMethodNo references PaymentMethod(pMethodNo)

(invoiceNo, dateReminderlsent, dateReminder2sent, datelnterview, comments)
Primary Key invoiceNo
Foreign Key invoiceNo references Invoice{invoiceNo)

(leaseNo, duration, dateStart, dateLeave, studentNo, placeNo)
Primary Key leaseNo

Alternate Key placeNo, dateStart

Alternate Key studentNo, dateStart

Foreign Key studentNo references Student(studentNo)
Foreign Key placeNo references Room(placeNo)

(placeNo, roomNo, rentPerSemester, hallName, apartNo)
Primary Key placeNo

Alternate Key roomNo, hallName

Alternate Key roomNo, apartNo

Foreign Key hallName references Hall(hallName)
Foreign Key apartNo references Apartment{apartNo)

(studentNo, studentFirstName, studentMiddlelntial, studentLastName, studentHomeStreet,
studentHomeCity, studentHomeState, studentHomeZipCode, studentHomeTelNo,
studentSex, studentDOB, studentType, studentStatus, accommodationTypeRequired,
accommodationDuration)

Primary Key studentNo
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Client Places Pp» ClientOrder Requires P TransportReqts
clientNo 1.1 L.* orderNo L.1 1.
1.* oo A
A A Fills p» A
Registers Usedin
1..1 1..1 1.1
Office Provides P Unit Trailer
officeNo 1.1 1.* | unitVehLicenseNo trailerVehLicenseNo
1.1 Has ’ 1.
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Client

Office

ClientOrder

Trailer

TransportReqts

Unit
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(clientNo, clientName, clientStreet, clientCity, clientState, clientZipCode, clientTelNo,
clientFaxNo, clientWebAddress, contactName, contactTelNo, contactFaxNo,
contactEmailAddress, officeNo)

Primary Key clientNo

Alternate Key clientTelNo

Alternate Key clientFaxNo

Foreign Key officeNo references Office(officeNo)

(officeNo, officeAddress, officeTelNo, officeFaxNo)
Primary Key officeNo

Alternate Key officeTelNo

Alternate Key officeFaxNo

(orderNo, dateOrder, collectionDate, collectionAddress, deliveryDate, deliveryAddress,
loadWeight, loadDescription, clientNo)

Primary Key orderNo

Foreign Key clientNo references Client(clientNo)

(trailerVehLicenseNo, trailerDescription, trailerLength, maxCarryingWeight, officeNo)
Primary Key trailerVehLicenseNo
Foreign Key officeNo references Office(officeNo)

(orderNo, transportReqPartNo, unitVehLicenseNo, trailerVehLicenseNol,
trailerVehLicenseNoZ2)

Primary Key orderNo, transportReqPartNo

Foreign Key unitVehLicenseNo references Unit(unitVehLicenseNo)
Foreign Key trailerVehLicenseNol references Trailer(trailerVehLicenseNo)
Foreign Key trailerVehLicenseNo2 references Trailer(trailerVehLicenseNo)

(unitVehLicenseNo, unitDescription, maxPayload, officeNo)
Primary Key unitVehLicenseNo
Foreign Key officeNo references Office(officeNo)
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( PrintjobType
L plobTypeNo
| 1.
TypeFor
v
(B
— .
Publisher Places P Printjob [ Requires P PurchaseOrder
publisherNo 1.1 L. printjobNo 1.1 1.2 purchaseOrderNo |
1.1 0.:° 1.1
) A Details
<« [sAllocated Manages A 4
1.0 1.1 | 1.
EmpPrintjob <« WorkOn Employee POltem |
|
0.* 1.1 employeeNo I
e ——— e —
1.°
&
Uses
2ve]
Item

itemNo
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Employee
EmpPrintjob

Item

Printjob

Publisher

POltem

PrintjobType

PurchaseOrder
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As defined in Section D.1.2

(employeeNo, printiobNo, jobDate)

Primary Key employeeNo, printjobNo

Foreign Key employeeNo references Employee(employeeNo)
Foreign Key printjobNo references Printjob(printjobNo)

(itemNo, itemDescription, itemPrice, itemQuantitylnStock, itemReorderLevel,
itemReorderQuantity, itemReorderLeadTime)
Primary Key itemNo

(printlobNo, printjobDescription, printjobDateReceived, printjobDateCompleted,
managerEmployeeNo, publisherNo, printjobTypeNo)

Primary Key printJobNo

Foreign Key managerEmployveeNo references Employee(employeeNo)

Foreign Key publisherNo references Publisher(publisherNo)

Foreign Key printjobTypeNo references PrintjobType(printjobTypeNo)

(publisherNo, publisherName, publisherStreet, publisherCity, publisherState,
publisherZipCode, pubTelNo, pubFaxNo, pubWebAddress, contactName, contactTelNo,
contactFaxNo, contactEmailAddress, creditRating)

Primary Key publisherNo

Alternate Key publisherName

Alternate Key pubTelNo

Alternate Key pubFaxNo

(purchaseOrderNo, itemNo, quantity)

Primary Key purchaseOrderNo, itemNo

Foreign Key purchaseOrderNo references PurchaseOrder (purchaseOrderNo)
Foreign Key itemNo references [tem(itemNo)

(printJobTypeNo, printlobTypeDescription)
Primary key printjobTypeNo

(purchaseQrderNo, printlobNo, purchaseOrderDate)
Primary Key purchaseOrderNo

Foreign Key printjobNo references Printjob(printjobNo)
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Has p
1.1 1o | ‘Employee

memberNo 53

1.1 libraryNo <« Manages | employeeNo

0.1 1.1
1.1 B 1.1
v
Loan
0.
A |90* Stores
IsBorrowedBy | 4 b
Author Item 1.0 Artist
authorNo catalogNo artistNo
Writes | 1] ?Nandawmoﬂ Records | 1+
ViLe ] | X
BookAuthor BookCopy CDCopy CDArtist
bookShelfNo cdRackNo
A 0.* A P A SRy A ) P
WrittenBy HasBkCopy |1 4 HasCDCopy | ¢ 4 RecordedBy
IR
Book (8))
1.1
5 ISBN cdNo
A A 1.* A 1.
Publishes | , , HasBkCategory | HasCDCategory |4 4
Publisher BookCategory CDCategory
publisherNo bookCategoryNo cdCategoryNo
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Publisher
Artist

Author

Book

BookAuthor

BookCategory

BookCopy

CDArtist

CDCategory

CDCopy

Employee

Library
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As defined in Section D.11.2

(artistNo, name)
Primary Key artistNo

(authorNo, name)
Primary Key authorNo

(ISBN, title, year, publisherNo, bookCategoryNo)

Primary Key ISBN

Foreign Key publisherNo references Publisher(publisherNo)

Foreign Key bookCategoryNo references BookCategory(bookCategoryNo)

(ISBN, authorNo)

Primary Key ISBN, authorNo

Foreign Key ISBN references Book(ISBN)

Foreign Key authorNo references Author(authorNo)

(bookCategoryNo, bookCatDescription)
Primary Key bookCategoryNo

(catalogNo, bookShelfNo, ISBN, datelnStock, libraryNo)
Primary Key catalogNo

Alternate Key bookShelfNo

Foreign Key ISBN references Book(ISBN)

Foreign Key libraryNo references Library(libraryNo)

(¢cdNo, title, releaseDate, cdCategoryNo)
Primary Key cdNo
Foreign Key cdCategoryNo references CDCategory(cdCategoryNo)

(cdNo, artistNo)

Primary Key cdNo, artistNo

Foreign Key cdNo references CD{cdNo)
Foreign Key artistNo references Artist(artistNo)

(cdCategoryNo, cdCatDescription)
Primary Key cdCategoryNo

(catalogNo, cdRackNo, cdNo, dateinStock, libraryNo)
Primary Key catalogNo

Alternate Key cdRackNo

Foreign Key cdNo references CD{cdNo)

Foreign Key libraryNo references Library(libraryNo)

{employeeNo, title, firstName, middleName, lastName, address, workTelExt, homeTelNo,
empEmailAddress, socialSecurityNumber, DOB, position, sex, salary, dateStarted, libraryNo)
Primary Key employeeNo

Alternate Key socialSecurityNumber

Foreign Key libraryNo references Library(libraryNo)

(libraryNo, libStreet, libCity, libState, libZipCode, libTelNo,
libFaxNo, libWebAddress, managerEmployeeNo)

Primary Key libraryNo

Alternate Key libTelNo

Alternate Key libFaxNo
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Member
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Foreign Key managerEmployeeNo references Employee(employeeNo)

(catalogNo, memberNo, dateOut, dateReturn)

Primary Key catalogNo, memberNo

Foreign Key catalogNo references BookCopy(catalogNo) and CDCopy(catalogNo)
Foreign Key memberNo references Member(memberNo)

(memberNo, memTitle, memFirstName, memMiddleName, memLastName, memAddress,
memWorkTelExt, memHomeTelNo, memDOB, memSex, dateJoined, libraryNo)

Primary Key memberNo

Foreign Key libraryNo references Library(libraryNo)
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Supports p
1.1 1.."
Manager Secretary Supervisor Supervises pp| AllocatedEmp
1.1 1.1 L.*
Manages
v [Optional, Or) 0.1
1.1 AV
Branch Has p Employee Joins P
branchNo 1. W employeeNo . |
1.1 9
Registers 1
v 1 ke
1.+ Renter On ' PrivateOwner BusinessOwner
renterNo
1.1 1.1
Attends [Mandatory, Or|
0| Y 0.* %
Viewing o Takes PropertyForRent <« Owns Owner
0.* 1.1 propertyNo | B 1.1 ownerNo
KO I B
Holds LeaseFor
- v A
PTypeFor W ST |
Lease PropertyType
0.* ieaseNo Q.* 1.1 propTypeNo
« pTypeForRenter 1
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AllocatedEmp

Branch

BusinessOwner

Employee

Lease

PrivateOwner

PropertyForRent

PropertyType

Renter

Viewing
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(superviseeEmployeeNo, supervisorEmployeeNo, secretaryEmployeeNo)
Primary Key superviseeEmployeeNo

Foreign Key superviseeEmployeeNo references Employee(employeeNo)
Foreign Key supervisorEmployeeNo references Employee(employeeNo)
Foreign Key secretaryEmployeeNo references Employee(employeeNo)

{branchNo, branchStreet, branchCity, branchState, branchZipCode, branchTelNo,
branchFaxNo, managerEmployeeNo)

Primary Key branchNo

Alternate Key branchTelNo

Alternate Key branchFaxNo

Foreign Key managerEmployeeNo references Employee{employeeNo)

(ownerNo, businessName, businessAddress, businessTelNo, businessFaxNo, contactName,
contactTelNo, contactFaxNo, contactEmailAddress)

Primary Key ownerNo

Alternate Key businessName

Alternate Key businessTelNo

Alternate Key businessFaxNo

(emploveeNo, title, firstName, middleName, lastName, address, workTelExt, homeTelNo,
empEmailAddress, socialSecurityNumber, DOB, position, sex, salary, typingSpeed,
dateStarted, branchNo)

Primary Key employeeNo

Alternate Key socialSecurityNumber

Foreign Key branchNo references Branch(branchNo)

(leaseNo, rentStart, rentFinish, depositPaid, renterNo, propertyNo)
Primary Key leaseNo

Foreign Key renterNo references Renter(renterNo)

Foreign Key propertyNo references PropertyForRent(propertyNo)

(ownerNo, ownerName, ownerAddress, ownerTelNo)
Primary Key ownerNo

(propertyNo, propStreet, propCity, propState, propZipCode, noRooms, rent, propTypeNo,
ownerNo, employeeNo, branchNo)
Primary Key propertyNo

Foreign Key propTypeNo references PropertyType(propTypeNo)
Foreign Key ownerNo references PrivateOwner{ownerNo) and BusinessOwner(ownerNo)

Foreign Key employeeNo references Employee(employeeNo)
Foreign Key branchNo references Branch(branchNo)

(propTypeNo, propTypeDescription)

Primary Key propTypeNo

(renterNo, rFName, rLName, rAddress, rTelNo, maxRent, prefTypeNo)
Primary Key renterNo

Foreign Key prefTypeNo references PropertyType(propTypeNo)
(propertyNo, renterNo, dateView, comments)

Primary Key propertyNo, renterNo, dateView

Foreign Key propertyNo references PropertyForRent(propertyNo)
Foreign Key renterNo references Renter(renterNo)
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I s ] <« Manages
Invoice <« Raises | Branch 0.1 11 Employee
_ ~ = | y ’ Has p
involceNo L 1.1 branchNo e employeeNo
— 1. L7 ———— e
LY 13 1..1| Organizes 1.1
A « Resultsin v « Amanges “
Pays |
1.1 1.1]13.° [0.*
A « PantOfinward
Customer Books P Hollday 0. 0.1 Flight
customerNo L1 L.* holidayNo « PartOfOutward flightNo
0.* 0.1
L1 o IsFor L1 |10.* 1.?
[sPartOf A
v Provides
3.8 [1. 1.1
\' CustomerParty A Operator
Includes operatorNo
L.1
0.1 Offers
l - '
AccommFacility « Contains Accommodation
| PR 1.1
1.*
1.° @ A
Ha
’ (Mandatory, Or) f 1.1 | :
A Hotel Apartment Resort
IsOfferedBy [ —
hotelNo apartmentNo resortNo
1.°
A
HasResort
1.1 1.1
] Facility Country

facilityNo countryNo
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Branch
ApartFacility

Apartment

Country

Customer

CustomerParty

Employee

Facility

Flight

Hotel

HotelFacility
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As defined in Section D.13.2

(apartmentNo, facilityNo, comments)

Primary Key apartmentNo, facilityNo

Foreign Key apartmentNo references Apartment(apartmentNo)
Foreign Key facilityNo references Facility(facilityNo)

(apartmentNo, apartmentName, apartmentType, apartmentDescription, apartmentRating,
apartmentStreet, apartmentCity, apartmentState, apartmentCountry, apartmentZipCode,
noOfRooms, operatorNo, resortNo)

Primary Key apartmentNo

Foreign Key operatorNo references Operator(operatorNo)

Foreign Key resortNo references Resort(resortNo)

(countryNo, countryName)
Primary Key countryNo
Alternate Key countryName

(customerNo, customerName, customerStreet, customerCity, customerState,
customerZipCode, custTelNo, custFaxNo, nationality, sex, DOB, passportNo)
Primary Key customerNo

Alternate Key custTelNo

Alternate Key custFaxNo

Alternate Key passportNo

(customerNo, holidayNo)

Primary Key customerNo, holidayNo

Foreign Key customerNo references Customer(customerNo)
Foreign Key holidayNo references Holiday(holidayNo)

(employeeNo, title, firstName, middleName, lastName, address, workTelExt, homeTelNo,
empEmailAddress, socialSecurityNumber, DOB, position, sex, salary, dateStarted, branchNo)
Primary Key employeeNo

Alternate Key socialSecurityNumber

Foreign Key branchNo references Branch(branchNo)

(facilityNo, description, additionalCharge)
Primary Key facilityNo

(flightNo, planeType, seatCapacity, airportDepart, departTime, airportArrive, arriveTime,
operatorNo)

Primary Key flightNo

Foreign Key operatorNo references Operator(operatorNo)

(hotelNo, hotelName, hotelStreet, hoteiCity, hotelState, hotelCountry, hotelZipCode,
hotelTelNo, hotelFaxNo, hotelType, hotelDescription, hotelRating, hoteIManagerName,
operatorNo, resortNo)

Primary Key hotelNo

Foreign Key operatorNo references Operator(operatorNo}

Foreign Key resortNo references Resort(resortNo)

(hotelNo, facilityNo, comments)

Primary Key hotelNo, facilityNo

Foreign Key hotelNo references Hotel(hotelNo)
Foreign Key facilityNo references Facility(facilityNo)
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Holiday

Operator

Resort

RRPOA R

(holidayNo, status, dateBooked, cateringType, startDate, finishDate, invoiceNo, totalCost,
dateSent, datePaid, bookCustomerNo, hotelNo, apartmentNo, inwardFlightNo,
inwardNoOfSeats, outwardFlightNo, outwardNoOfSeats, employeeNo, branchNo)
Primary Key holidayNo

Foreign Key bookCustomerNo references customer(customerNo)

Foreign Key hotelNo references Hotel(hotelNo)

Foreign Key apartmentNo references Apartment(apartmentNo)

Foreign Key inwardFlightNo references Flight(flightNo)

Foreign Key outwardFlightNo references Flight(flightNo)

Foreign Key employeeNo references Employee(employeeNo)

ForeignKey branchNo references Branch(branchNo)

(operatorNo, operatorName, operatorType, operatorStreet, operatorCity, operatorState,
operatorZipCode, operTelNo, operFaxNo, contactName, contactTelNo, contactFaxNo,

contactEmailAddress)

Primary Key operatorNo
Alternate Key operTelNo
Alternate Key operFaxNo

(resortNo, resortName, distanceFromAirport, timeFromAirport, countryNo)
Primary Key resortNo
Foreign Key countryNo references Country(countryNo)
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Has P Satf
L.* staffNo
1
l [Optional, And) ]
Head of Module Advisor of Course
Department Coordinator Stisdies Leader
- —J
L 11 (]} 1.1
Manages Coordinates Advises
v v v
1.1 R LY
1.1 Department Provides P Module lakenBy P Student Module o Takes Student
departmentNo 1.1 .. moduleNo 1.1 L.* i.* 11 studentNo
L 1 1.* Oversees
PartOf Produces \ 4
v v
R ¥, A
Course Module Studlent Results Registers
' 1.1
6.8 e a—
T | Course 1.*

« Contalny courseNo
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Course

CourseModule

Department

Module

Staff

Student

StudentModule

StudentResult
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(courseNo, courseName, level, entranceRequirements, maxNumber, departmentNo,
courseLeaderNo)

Primary Key courseNo

Alternate Key courseName

Foreign Key departmentNo references Department(departmentNo)

Foreign Key courseLeaderNo references Department(courseLeaderNo)

(courseNo, moduleNo)

Primary Key courseNo, moduleNo

Foreign Key courseNo references Course(courseNo)

Foreign Key moduleNo references Module(moduleNo)

(departmentNo, departmentName, location, HODstaffNo)
Primary Key departmentNo

Alternate Key departmentName

Foreign Key HODstaffNo references Staff(staffNo)

(moduleNo, moduleName, semesterDelivered, moduleAims, moduleObjectives,
moduleSyllabus, moduleResources, moduleModeOfAssessment, moduleCoordinatorStaffNo,
departmentNo)

Primary Key moduleNo

Alternate Key moduleName

Foreign Key moduleCoordinatorStaffNo references Staff(staffNo)

Foreign Key departmentNo references Department(departmentNo)

(staffNo, title, firstName, lastName, address, homeTelNo, workTelExt, empEmailAddress,
socialSecurityNumber, DOB, position, sex, salary, dateStarted, departmentNo)

Primary Key staffNo

Alternate Key soclalSecurityNumber

Foreign Key departmentNo references Department(departmentNo)

(studentNo, studentFirstName, studentMiddleName, studentLastName, studentHomeStreet,
studentHomeCity, studentHomeState, studentHomeZipCode, studentHomeTelNo,
familyHomeStreet, familyHomeCity, familyHomeState, familyHomeZipCode,
familyHomeTelNo, studentDOB, studentSex, nationality, courseNo, advisorStaffNo)
Primary Key studentNo

Foreign Key courseNo references Course(courseNo)

Foreign Key advisorStaffNo references Staff(staffNo)

(studentNo, moduleNo)

Primary key studentNo, moduleNo

Foreign Key studentNo references Student(studentNo)
Foreign Key moduleNo references Module(moduleNo)

(studentNo, moduleNo, attempt, attemptDate, mark,

proposal, additionalComments)

Primary key studentNo, moduleNo, attempt

Foreign Key studentNo, moduleNo references StudentModule(studentNo, moduleNo)



