ba3bl AaHHbIX

INekuuna 5
[TpoekTnpoBaHne 6a3 gaHHbIX.



Moaoenwn

ERM, ERD.

YTeHune cBsizen B ERD.

ERM no cTeneHn getanmsaymm
*KOHLEeNTyanbHbIe
*JlIOrn4yeckmne

ERD rno cnocoby rpapuyeckoro otobpaxeHus
*Barker notation

*Bachman notation
*Information engineering



[ TpNYnHbI

OnuncaHne 0CHOBHbIX MHPOPMAaLMOHHbIX
noTpebHOCTEWN;

ObcyxaeHne npeamMmeTHom obnacTu Ha paHHUX
cTaausax;

CHWXeHmne BEPOSATHOCTN OLLNBOK U
HeONOHUMaHUS;

OcHoBa Ansa JOKYMEHTUPOBAHUA CUCTEMDbI;

OcHoBa Aanst NoCTPOEHUA PU3NYECKON
(pensumoHHomn) moaenu 6a3bl JaHHbIX.



busHec-npaBuna

* He Bce OusHec-npaBsuna MoryT ObITb
npeacrtasneHbl Ha ERM. Ho Bce Heobxoanmo
oopMUTL B BUAE AOKYMEHTOB ANA AanbHENLLEN
peanunsauum.

* Tunbl BU3Hec-npaBun:
— CTPYyKTYpHbIE;
— [lpouenypHsble.



L[lyrn (arcs)

[lpegHa3Ha4eHbl 4na moaenmpoBaHns
nckntovaroero U mexay ceasamm.

*OTObOpaxatotcs Ha ERD.
— [NlpnHagnexart ogHon CyLHOCTH.
— OxBaTbIBalOT CBA3M OOQUHAKOBOW 00A3aTEeNbHOCTH
(optionality).
— MoryT oxBaTtbiBaTh CBA3M C pa3HOU cardinality
(OQOCTaTOYHO penkKo).



Oyrn. INpumep

ﬁRAINING EVENT\
#id

* date

* name

hosted

S

\- P

21.10.2017

=

host

host

fopbyHos O.E.

IN HOUSE TRAINER )
#id
* first Name

klast Name y

(4TRAINING COMPANY )
id

* name

* address

* speciality

* contact name




[yrn. Peannsauyus.

» Co3patotca FK Ha cTopoHe “MHorune”.

« [1axke ecnu cBA3n obsizaTenbHbl HA
CTOPOHE “MHOrne”, CooTBeTCcTBYyHLME FK
BCE paBHO OyayT Heobsi3aTenbHbIMN, T.K.
TOJTbKO OIMH U3 HUX ByOEeT coaepKaTb
3Ha4YeHue.

* Heobxoanm nporpamMmmHbIv Kof, YTOObI
rapaHTMpoBaTb, YTO OAWnH N3 FK byaeTt
cogepXaTb 3Ha4YeHMe B KaXkaou CTPOKe
Tabrnnubl (Hanpumep,.c.nomoLlbio CHECK).



ayru. Pean n3auus.

~ ( COMPANY )
/MEMBERSHIP held by #id
#id = T . S * name
* Start date N the holder of \ Contactname )
* Expiration date
O Termination
ey s ( CUSTOMER )
R T 7 (e i
\ j > the holder of i#llz(ijrst —
P \* Last name )
l COMPANIES (CPE)
MEMBERSHIPS (MBP) pk 2 id
pk * id 2 name
* start_date n
contact _name
* expiration_date

CUSTOMERS (CMS)
pk * |id

o termination

fk1 o cpe_id

* first name

fk2 (o) cms_id (\ _
= last_ name

CHECK((cpe_id IS NOT NULL AND cms_id IS NULL) OR (cpe_id IS NULL AND cms_id IS
NOT NULL))

21.10.2017 lopbyHos O.E.




CynepTtunbl 1 NOATUNbI

ObLwme ans BCEX 3K3eMMNSPOB aTpubyThl/CBA3N
OTHOCHATCSH K CyrnepTuny.

MNoaTunbl: HAcneayoT Bce aTtpudyThbl U CBA3U
cynepTmna; MoryT MMeTb CBOU COOCTBEHHbIE
aTpubyTbl 1 CBA3WN; MOTYT UMETb BNOXEHHbIE
noaTunbl.

[1lpaBuna: nonHoTa, B3aMMHOE UCKIIOYEHME.

Kak npaBuniio, noaTummn He oanmH, "X HECKOJTbKO.
PeKOMeH,EI,yeTCFI Bbiaenatb noatun OTHER.



21.10.2017

[Tpnmep

STUDENT

(e ™)

# number

take

* description

* weight

* date

* grade for written component

taken by

MIDTERM
* grade for oral presentation

BONUS
QUESTION

fFINAL

included in

* extra points for
optional paper

includes \ j
\_

EXAM SUPERTYPE

fopbyHos O.E.



Peanusauus. Single table

« Co3gaeTtca ogHa Tabnuua angd scex noaTurnos.

« CospgatoTcsa ctonbubl Ansi Bcex aTpubyToB
cynepTtumna c COOTBETCTBYHOLLMMU optionality.

« [1obaBnsTCA cTONOUbI A9 BCeX aTpUOyTOB
noaTunoB, HO BCe OHU optional.

» [lobaBngaeTcs 4OnonHUTENbHLIN mandatory
ctonbey ana naeHTudpmkaumm nogTunos (oyger
coep>kaTb 3Ha4YEHUST COKpaLLEHHbIX Ha3BaHUN
noaTmnoB). OH 0ObIYHO Ha3bIBaEeTCH
[SupertypeShortName] type.



Peanusauus. Single table

« UID npeobpasyetcs B PK n UK;
« CB4A3un cynepTmna npeodbpasyroTcs CTaHAapTHO;

« CBS31 NoaTMNOB NpeodbpasytoTcs C MOMOLLbIO
Heobsa3aTenbHbIX FK;

» [lobaBnsaetca CHECK, KOTOpbIN NMPOBEPSIET, UTO
Onsi KaXkaoro noaruna mandatory-nonsa oyayT
3aMnoJIHEHBI.



Peanuni3auus. Single table

21.10.2017

CHECK ((epe_type = ‘FTE’ AND salary IS NOT NULL AND hourly
OR (epe_type = ‘PTE’ AND salary IS NULL AND hourly_rate IS NOT NULL AND agy_id IS NOT NULL)

fopbyHos O.E.

DEPARTMENTS (DPT)
pk % id
~ JEREN
the manager of/ \\ AGENCIES (AGY)
: ! pk s id
ﬁMPLOYEE \ ;
#id
* FrsEREINR >, “ managed by EMPLOYEES (EPE)
*lastname Key Type Optionality | Column
assigned to DEPARTMENT Name
FULL TIME >— - e #id
[* salary the home for pk * id
* first_name
PART TIME employedby [ aAgENCY .
* hourly rate ihasonrcaor |4#id last_ name
\ o salary
o hourly_rate
fk1 * dpt_id
fk2 o agy_id
epe_type
k3 o mgr_id

rate IS NULL AND agy _id IS NULL)




Peanui3auud. Two table

 CosnaeTtca Tabnuua anga KkaXkaoro noaTuna;

« Kaxkgas Tabnuua cooepxunt ctonoubl Ans
COOTBETCTBYOLLMX aTpUOYTOB CcynepTunna,
BKNto4as optionality. AHANOrM4YHO — AN CBA3EN
cynepTuna.

« Kaxxgaa Tabnuua cogepXnTt cTonoLbl,
YHUKanbHbIe 4NA noaTuna, Bknto4vasa optionality.
AHarnornmyHo — Ans cBsA3en noaTunos.

* Primary UID cynepTuna COOTBETCTBYIOT PK B
Tabnuuax, Secondary UID — UK B Tabnuuax.



Peanui3auud. Two table

ﬁn.ommc

#id \arod’uccd by
* material = = = ™1 MANUFACTURER
V the producer of #id
( suiRT
* sleeve length altered by
o collar style the alterer of #id
.
( suoe r )
Ngles repaired by COBBLER
b pr o= o - e - e e - .- #id
buckle ?t)k the repairer of = @ 7
0 heel height
\ &,
SHIRTS (SHT) SHOES (SHE)
pl( - id '* s id
. material .. material
. sleeve_length : size
. neck_size - buckle_style
collar_style o heel_height
ks tr_id \ ke 0 cr_id
fk2 ® mnr_id S‘ k2 ? mnr_id \
refers to manufacturers /rdm t0 toilors refers to manufacturers rrﬁ.-rsYo cobblers

21.10.2017

fopbyHos O.E.

15



Peanunsauus. Arcs

« COoXxpaHAeTCcHa CYLWHOCTb cynepTuna.

e [1N9 noaTNUNOB CO34at0TCHA OTAENbHbIE
CYLLHOCTU, KOTOPpbLIe OrpaHnU4veHbl oyrou
(arc).

« CBA3K Mexay cynepTunom u nogTunamMmm —
1:1.

* Peanusauuna aHanorn4yHa peanusauuum ayr.
Primary UID cynepTrna COOTBETCTBYET PK

nns Bcex tTabnuu. FKs B Tabnuvue
cynepTuna: optional; UK, nobaBnsaercs



21.10.2017

Peanunsauus. Arcs

8 J

fopbyHos O.E.

rMANUFACTURER T
#id
CLOTHING produced by
#id \ — o
* material / the prod §
producerof |\ i
e )
super-
h:c (SHIRT \ i
of 4 * sleeve length : TA_ILOR
s . = ettt B0
S 4 . neck size the alterer
subtype | © collar style of
of
\_ J
a2
super- (SHOE \
type " size repaedby [ COBBLER
of TN * buckle style (N = = | #id
~N 3 | o heel height the
subtype repaires
\—) of of

17



Peanunsauus. Arcs

Supertype and Subtype (Arc)
Implementation s

pk » id
sleeve_length
CLOTHING (CTG)
VRSN UERSIEEA BRI SR \w Q i m-sm
pk id k1 o tir id —p refers to tailors
material -
fk1, uk1 0 sht_id —p refers to shirts
fk2, uk2 o she_id ——P refers to shoes
k3 . mnr_id —P refers to manufacturers

SHOES (SHE)

fk1 g refers to cobblers

21.10.2017 fopbyHos O.E. 18



*B npnmepe ncnonbayoTco

kackaaHble UID.

21.10.2017

MopbyHos O.E.

Vlepapxmnyeckme cBA3U

BUILDING
#id

* Name

" AddressI

FLOOR
# Number
:
/
SUITE
# Number
° Tenant
I
I
\\
ROOM
#id




Mepapxunyeckme cBasu.
Peanuniauus

FLOOR
# number

BUILDING
#id

ROOM
# number

located within located within

located within

the location | * address
of

the location
of

the location | o0 tenant

of

ROOMS (ROM) SUITES (SUE)

pk * rom nbr pk * sue_nbr
pk,fk | * | sue_nbr pk,fk | * fir_nbr
pk,fk | * sue_filr_nbr pk,fk |~ fir_bdg_id
pk,fk | * sue_bdg_id o] tenant
FLOORS (FLR) BUILDINGS (BDG)

pk ¢ fir_nbr pk * id

pk,fk | * bdg_id * address

21.10.2017 lopbyHos O.E. 20



PeKkypCuBHLIE CBA3U

PRESIDENT

# badge number
* name

* salary

* car plan

<IN

DIRECTOR

# badge number
* name

* salary

* bonus plan

P N

# badge number

name
* salary
* budget

{ MANAGER

N

# badge number
* name
* salary

e

ENTRY-LEVEL EMPLOYEE

21.10.2017

lopbyHos O.E.

[EMPLOYEE \

# badge number
* first name

* job

* salary

o budget

o bonus plan

o car plan

managed
by
0
g™
_ D A
the manager | /
of L

21



Mepapxmnyeckme n pekypcuBHble
CBA3N

* Mlepapxunyeckne mogenu npotile ongd noHMMaHu4
N oTpaxatoT bosnblue getaneun. Ha kaxxgom
YPOBHE nepapxmm MmoryT bbiTb cneuuduyeckme
aTpudyTLI U CBA3N BMECTO BCEX OMNUMNOHASTbHbIX
aTpudyTOB 1 CBSA3EN Y PEKYPCUBHOW MOAENY;
nepapxmyeckme Mmogenm To4Hee oTpaxaroT
bunsHec-npaBuna.

* PeKkypcuBHbLIE CBA3M KOMMNAKTHEE, O4HAKO OHU
OoTpaXkaloT MeHbLLe aeTarneun.



VicTopunyeckne gaHHble

* YyeT 3Ha4YEeHUWN, KOTOPblE MEHAKTCA CO

BpeMeHeM.
p [EMPLOYEE \
° . #id
anMep * first name
* last name

* weekly salary amount
* salary start date

X J

(SALARY HISTORY \ (EMPLOYEE \
# salary start date fisi #id
o salary end date | * first name
* weekly salary amount | having * last name

N\ J - J

21.10.2017 Fop6yHos O.E.



VicTopunyeckne gaHHble

* lcxogHaga moaernb

* PeweHue |
(He no3Bongaer

GWELRY PIECE\
# code

* description

* rental rate

rented by

>___

ren

* insured value

\_

J

* Rental date
* Date returned

3Be3ge apeHgoBaTb
OOHO U TO Xe

yKpalleHue B pasHble
aaThbl)

\

(RENTAL HISTORY) 7,

for i

I
I On
L

# Code

* Description

* Rental rate

* Insured value

21.10.2017

( JEWELRY PIECE )

J

MopbyHos O.E.

(MOVIE STAR \
#id

* first name

* last name

on

- >

MOVIE STAR
#id

* First Name

* Last Name

24



VicTopunyeckne gaHHble

* PewweHne li
(no3BoNnsdeT
pa3HbIM 3Be3gam
apeHaoBaTh
OJHO U TO Xe
yKpalueHune
OAHOBPEMEHHO)

21.10.2017

RENTAL HISTORY | for MOVIE STAR
# Rental date ~ #id
* Date returned on | * First Name

* Last Name

for

I
I on

( JEWELRY PIECE )
# Code

* Description

* Rental rate

* Insured value

ALY

MopbyHos O.E. 25



VicTopunyeckne gaHHble

 PewweHue Il (RENTAL HISTORY) 1o (MOVIE STAR
(He No3BONAET | Droaumes P - First Name
OOHOW 3Be3ae . ) e
apeHOoBaTh “ Y
6onee ogHoro | on
yKpaLleHus EJI(E:!\QELRY PIECE )
B AEHDb) * Description

* Rental rate
* Insured value

\_ J

21.10.2017 Fop6yHos O.E. 26



VicTopunyeckne gaHHble

 PeweHne IV RENTAL HISTORY) +., (MOVIE STAR
# Rental date | #id
(Ka>K,EI,OG * Date returned “on | * First Name
* Last Name
yKpalleHue —
MOXKET ObITb |
apeHgoBaHo - L ~
JEWELRY PIECE
He bonee OOHOMO | i code
pasa B CyTKW) =t
* Insured value

ot

21.10.2017 Fop6yHos O.E.



VicTopunyeckne gaHHble

* [1lpumep
XpaHeHns
NCTOPUNYECKOM
MHdopmauunm o
LleHe npoaykTa

21.10.2017

(PRODUCT \
#id
* name
: J
with
|
|
[
of
P
(PRICE \
# start date
o end date
* price
\ J

MopbyHos O.E.

PURCHASE
#id

- __< * purchase date

\_

* quantity purchased

\

J

between

28



