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IEVADS
Praktiskaja darba ,,Toad Data Modeler” izstradats datu bazes ,,Studentu registracija”
piemérs ar datu bazu un lietojumprogrammu projekt&juma rika ,,Toad Data Modeler” 4.3.3.6.
Vversiju.
Darbs sastav no 2 nodalam, kur darba pirmaja nodala tiek apskatita ,,Toad Data Modeler”

saskarne, piedavata funkcionalitate, bet otraja nodala tick atspogulota macibu datu bazes modelu

izveide.
Darba 1steno$ana iesaistiti 2 dalibnieki.

Kopgjais darba apjoms 31 lapa.



1. TEORETISKA DALA

1.1. Rika tehniskas prasibas

Rika ,,Toad Data Modeler” tehniskas minimalas un optimalas prasibas definétas 1. tabula.

Minimalas prasibas Optimalas prasibas
Platforma Pentium Pentium dual core
Atmina 512 MB 4GB
Cietais disks 200 MB 400 MG

Operétajsistémas e MS Windows XP;

e MS Windows Vista;

e MS Windows Server 2003;

e MS Windows Server 2008;

e MS Windows Server 2008 R2;
e MS Windows 7.

1.2. Rika iegades cena
Majas lapa https://shop.quest.com publiskotaja informacija par Toad Data Modeler
vienas licences iegades cenu noradita vértiba ir 450 €, salidzinajumam darba autori atrada 2009.
gada studenSu izstradata praktiska darba ,, Toad Data Modeler” minéto cenu 479 $.
Darba autori darba izstradei izmanto trial versiju, ar visiem no versijas izrietoSajiem

ierobezojumiem.

1.3. Rika piedavatas iesp&jas
Riks ,,Toad Data Modeler” atbalsta sekojosu datu bazu sistému izmantoSanu, nodro§inot tabula

atziméto funkcionalitati (,,#” - nodroSina funkcionalitati konkrétajai db sist€émai, ,,-

nenodroSina minéto funkcionalitati):

Impor . L/DDL
Atbalstitas DB sistemas Rgversg Frorr?thL Alter Slelpt SQC(;de
Engineering . Generation .
File Generation
DB2 z/OS v. 10 + - - +
DB2 z/OSv. 9 + - - +
DB2v. 9.7 (LUW) + + + +
DB2v. 9.5 (LUW) + + + +
DB2v. 9 (LUW) + + + +
DB2 UDB v. 8 (LUW) + + + +
Ingres 10.0 + - - +
Ingres 9.3 + - - +
Microsoft Access 2007/2010 + - - +
Microsoft Access 2000-2003 + - - +
Microsoft SQL Azure + + + +
Microsoft SQL Server 2012 + + + +
Microsoft SQL Server 2008 + + + +




Microsoft SQL Server 2005

Microsoft SQL Server 2000

MySQL 5.5

MySQL 5.1

MySQL 5.0

Oracle 11g R2

Oracle 11g R1

Oracle 10g

Oracle 9i

PostgreSQL 9.1

PostgreSQL 9.0

PostgreSQL 8.4

PostgreSQL 8.3

PostgreSQL 8.2

o S o o B e I I I A

PostgreSQL 8.1

SQLite 3.7

Sybase ASE 15.7

Sybase ASE 15.5

Sybase ASE 15

Sybase ASE 12.5

Sybase 1Q 15.2

Sybase SQL Anywhere 11

R I IR I R R R I A R R A s

Teradata 13

IR R R R R R R R I R R R I R R A A R A
1

Other databases (Universal
Model)

Turpmaka darba izstradé darba autori izmanto Toad Data Modeler 4.3.3.6. versiju.

No ieprieksgjam versijam darba izmantota atskiras ar to, ka ir uzlabota lietotaja saskarne
un modela cilnes ir iesp&ja aizvert ar ,,krustinu”, ka arT ir izveidota iesp&ja definét jaunus Modelu
tipus (Settings | Options | Model). Ka noklusétais modela tips tiek iestatit pedgjais izmantotais.

Ir izveidota jauna Modelu verificéSanas iesp€ja, kas piedava izvéleties starp visa modela vai

atseviSku ta dalu verificéSanu. VerificéSanu tagad var veikt pirms skripta generéSanas.




1.4. Rika instrumentarijs

Lietotaja saskarne:
Galvena izvélne

Modela parliiks \ /— Riku josla /— Mekletajs

r<\Lana Dombure\ Documents\Toad Data ModeleriStandard Installation\Models\Noma.bi] / / = 2 e

: &7 Captiors ~ / |i A

[Objeet Vigwer, Prysical Madel Explorer | Al kems

| »

= i3] Vidsorental
[ WorkSpacss
- ) Entities
B Relationships
B B Views
) Procedures
& C Functions
[ € Categories
& Defauts
. Domains

3
et ; =
B ) Notes [l i
[T Check Constraint Rules s R je e
B ) User Data Types

Disgiay s

- = oz

jrame varcempocrAR) i - Cusiomer and Customer Rating ks i special Category
v - ingenes oplay

- Logics names e

- ViEl 200 Vigw reEITEGE

o]
e Varcnnzso craR)
larecior Varcraris0 Criss)

) User Groups
B ) Users

[ Directories

[y Images

) Java

1 Materialized Views |

) Packages ot
- ) Sequences

) Synomyms

[ Tablespaces
) € View Relationship

! Darba telpa

Videorental [ ' Name: Allltems DE: Oracle 10g

BpplicationView x| [Coupe =l

'ig e Lietotnes skats ||

Rikjoslas:

D‘gﬂ"&@\@@.mﬁ'ﬁ;m\@»@aw@_:'{gﬁmames_ [ B E] @ - 5o marnonome
[ElEuwsss8sfiprroc T1E o) aEB] p;aagasa B - Aubie - FR-®-|ig @4

e

Attela apskatamas sekojosas rikjoslas un to nodro$inata funkcionalitate:

v' Lietotnes riks:
~ atvért jaunu models;
~ eksist&josa modela atveérSanas dialoga logs;
~ saglabat modeli;
~ apverstas inzenierijas veidne;
~ pievienot modeli versiju menedZerim,;
~ drukasanas dialoga logs;
~ pirms drukas apliikoSanas dialoga logs;
~ lietotnes parliika logs;
~ opciju dialoga logs;
~ lapas formata izv€les logs;
~ modela parluka logs;
~ modela parbaudes dialoga logs;
~ skripta generésanas dialoga logs;
~ atskaiSu veidoSanas veidne;
v' Designer - instrumentarijs fiziskajam modelim:
~ 1izveles veikSanas kursors;
~ pievienot entitiju models;



~

~

pievienot identific§joSu saiti models;
pievienot neidentific€josu saiti modeli;
pievienot M:N saiti modelr,

pievienot Skatu modelr;

pievienot Materializ&tu skatu models;
pievienot piezimi modelT;

pievienot piezimju Iiniju models;
pievienot izstradasanas zimogu model,;
pievienot uzrakstu kategorijam models;

Designer - instrumentarijs logiskajam modelim:

~

~

~

~

~

izvéles veikSanas kursors;

pievienot entitiju modelr;

pievienot identificgjoSo saiti modelr;
pievienot neidentific€josu saiti modeli;
pievienot mantosanas struktiiru modelr;
pievienot piezimi model;

pievienot piezimju liniju modelr;
pievieno izstradasanas zimogu modelt;
pievieno uzrakstu kategorijam models;

Designer - instrumentarijs meta modelim:

~

~

~

~

~

izveles veikSanas kursors;

pievienot klasi meta modelt;

pievienot asociaciju meta modelr;

pievienot generalizaciju meta model;,
pievienot piezimi meta modelTt;

pievienot piezimju liniju meta models;
pievienot izstradasanas zimogu meta model;
pievienot uzrakstu kategorijam meta models;

Darba telpa:

~

~

~

mérogoSanas 11ks;

samazinat;

palielinat;

procentuala mérogoSana;
attelosanas Itmena izvélne;
izklajuma dialoga logs;
izlidzina izv€l&to saiSu punktus.



1.5. Notacijas

Modelu veidosanai Toad Data Modeler rika ir iesp&jams izmantot divas notacijas: IDEF1X un IE (Information Engineering). IDEF1X

metodologija tika izstradata ASV armijas vajadzibam un ir plasi pielietojama ASV valsts iestades, finanSu un ripniecibas korporacijas. IE

metodologija ir pielietojama, galvenokart, ripnieciba.

Notacijas elements IDEF1X notacija IE notacija Apraksts

Realitéte T Pasniedzeji e :

@= Cilveks_ID Intager N (PK} laliger o ]

Identificgjosa saite Realitates nosaukums atrodas virs taisnstiira.
Ieksa atrodas atribiitu saraksts, kur atslégas
atributi iedaliti cita krasa vai atdaliti ar svitru.

Neideintificejosa saite I ———.

Saite 1: 0,1 —_—— 9 +————4a

Saite 1:1, N —_— @ R 7~

Saite 1:0.1 N — @ +————€K

Saite 1: X —— @ -+ Tiek defingta konstanta vertiba.

Saite N : M = £ > < Saites tips, kas liecina par analizes

nepabeigtibu; modeléSanas turpmakajos etapos
ta tiek parveidota cita saite.

Hierarhiska saite

Realitates saite pasai ar sevi.

Pilna
hierarhija

kategoriju

E ) Darbinieka tips

M N E—

@D arbinieka tips

Izsledzosa kategoriju hierarhija.




Ieklaujosa kategoriju hierarhija.

Nepilna
hierarhija

kategoriju

Ig 2'Darh'u:lieka tips




1.6. Modeli

Toad Data Modeler(TDM) vidg ir iesp&jams veidot fizisko un logisko modeli.

Logiskais limenis — abstrakts skats uz datiem. Saja limenT dati tiek izskatiti ta ka tie ir
realaja dzivé. Modela objekti, kas tiek piedavati logiskaja Iimeni, saucas par realitatém
(entitijam) un atribiitiem. Logiskais modelis ir universals un $aja Ilimeni nav saistits ar konkrétu
realizaciju DBV sistéma.

Fiziskais modelis ir logiskais modelis, kur§ ir piesaisists kadai konkrétai datubazu
vadibas sist€mai.

Ta ka TDM atbalsta vairakas DBVS, pirms modela veidoSanas ir janokonkretiz€ un

jaizvelas kada no DB sistemam. P&c tam ir iesp&jams pievienot entitijas, un nodefinét to 1pasibas.

1.7. Dokumentacija
Toad Data Modeler ir ieklauts plass palidzibas fails. Tas detaliz&ti apraksta katru darbibu,
ko iesp&jams veikt. Tiek doti arT lietderigi padomi dazadam situacijam. TDM palidzibas faila tiek
plasi izmantoti attéli, kas ir reta prakse (tas gan arT nozimé, ka instalacija aiznem vairak vietas uz
datora cieta diska). Dokumentacija pat ir ieklauts gatavs JavaScript kods, kas lauj generét HTML
atskaites, SQL kodu utt.

Palidzibas faila ,,dziluma” piemers:

Saturs llndeksu ] Mekdat ] Mana izlase
@ Intreduction -

(7] Help
([} User Interface
([} Interface Layout
2] Interface Description
2] Main Menu and Toolhars
i Application View
E Application Window
ﬂ Designer and Workspace
2] Docking
2] Hot Keys
2] Status of ltems in Grids
& Merus
([} Projects
[7) Projects
1 Model
([} Model Objects
2] Add Objects
2] Edit Ohjects
2] Format Objects
2] Select Objects
i Align Objects
2] Resize Objects
2] Rename Objects
i Copy Objects
2] Move Ohjects
2] Delete Objects
2] View Objects
2] Autolayout
i Amange Objects in Layers
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Piemers ar attelu izmantoSanu:

To delete objects from medel (including all its shortcuts)
> Select the shorteut of object en Werkspace and press SHIFT+Delete.
Tip: You can also delete the objects:
+ In Model Explorer - select an object | right-click | Delete Item.
» Inthe Object dialeg (Model menu | Entities, Relationships etc.) - select the chiect and dlick Delete.

When you press Delete or SHIFT+Delete in your ER diagram, the following message will display:

Delete Confirmation Dialog, @

Define action pou wish to perfarm:
(%) Fiemove Only Graphical representation of object(s)

O Delete selected object(s] from madel

If pou select the first aption, only graphical representation of
selected object(s] wil be removed from your diagram. Dbject(s]
will not be deleted from your model and therefore will be
accessible via Model Explorer ete. If pou select the second
aptian, selected object(s) will be delsted from your mods!

completely.

Select the action you want to perform.
Note: Key shortcuts: ALT+O for OK and ALT+C for Cancel.

To set the default Delete options in Toad Data Modeler:
» Select Settings | Options | Dialog Boxes | Other tab.

Dialog Boxes

Hidden Dialog Boxes | Other

Delete in Designer

(®) Display Dialog
(> Remove Graphical Representative of Object
 Delete Object
Option Description
Display Dialog Whenever you press Delete or SHIFT+Delete in your ER diagram, the Delete Confirmation Dialog will pop up and you will be able to

select what action you want to perform in particular case.

Remove Graphical Representative of Object If this option is selected, the Delete will always remove selected shortcut(s) of object from particular Workspace. SHIFT+Delete will have
to be used to completely delete an object from your model.

Delete Object If this option is selected, the Delete will completely delete selected object(s) from your model, including all the object shortcuts. There is no
option to only remove selected shortcut(s) of object. (The Delete will replace SHIFT+Delete.)

1.8. Papildus iespéjas

1.8.1. Version Manager

Toad Data Modeler rika ir iesp&jams veidot projektus, pievienot modelus un citus failus,
mainit modelus, veidot to versijas. Ir iesp&jams veidot neierobezotu projektu skaitu. Lai
pievienotu eso$o modeli kadam konkrétam projektam, ir jaizveido jauns projekts, izmantojot Add
Project. P&c tam projektam ir japievieno esosais modelis, izmantojot Add to Version Manager.

P&c apstiprinasanas, izvéletais modelis (tapat ka katrs no jauna pievienotais modelis) tiks
pievienots konkrétam projektam, lidz ar to vienmer bis iesp€ja apskatit projekta vairakas

versijas, kuras ir bijuSas pievienotas projektam ar Version Manager.

1.8.2. To-Do list
To-Do saraksts lauj veidot ierakstus, kas atgadina uzdevumus, kurus ir javeic vai atgadina
par nepabeigtam darbibam.

To-Do list ir japievieno:

v' kada modela dala, uzklik8kot uz objekta ar labo peles pogu un Edit izvélné izvéloties
Properties, kura talak jaizvélas To Do cilne. Rezultata tiks attélots uzdevumu saraksts, kas ir

saistits ar izvel&to objektu;

11



v’ galvenais To Do dialoga logs, kas atrodas zem Model = To Do. Rezultata tiek paradits pilns
uzdevumu saraksts. Lai pievienotu jaunu uzdevumu, ir jaizvélas Add opcija, lai izmainitu
esos$o uzdevumu, ir jaizvélas opcija Edit, savukart lai izdzéstu uzdevumu, ir jaizvélas opcija
Delete.

Toad Data Modeler vidé var piesaistit uzdevumus ne tikai modelim kopuma, bet ari
atseviskiem objektiem.

Objektu saraksts, kuriem var pievienot uzdevumus:

modelis, v atslégas, v lietotaji,
entitija, indeksi, v lietotaju grupas.

v
saite, v ierobezojumi,
v

RN NERN

atributi, trigeri,
%8, To Do Proprties - £ e 50 e
T Rule Properties =@ ®
Generd
Rulel -
Name
ToDol General | SQL  ToDo
Casany ety Compl.. Hame Tod Added  Completed  Frorty  Caleg
-1 &
Dete of Creation Deadine
20121021 @ iz e
7] Completed
test]
< 1 L3
f ok | [ Owehdd | [ cancel P
ok [ cancdl |[ Aoy |[ Hep | H
[ e

1.8.3. XML

Toad Data Modeler modeli tiek saglabati ka .tdm. Tie ir XML faili, un tos var brivi
redigét ar jebkuru teksta redaktoru, kas atbalsta XML failus. Tas ir lietderigi, ja ir nepiecieSam
parskatit modela strukttru.

Piemeérs ar atvértu TDM modeli programma Notepad++
] C\Users\Lightoring s DrepberC) 5 R medelis Sudent regisiezane 2o Noweed— I

Fails Redigét Meklét Skots Kodéjums Valoda Iestatjumi Makro komandes Palaist Spraudni Log:

s 2
P ol &1 [ g2 BRI 1E BB E Y
[E Fiziskais modelis Studentu [ Fiziskais model _2bp }

T ko version=1.0" enco IS

2 <PERModelOR10 ObjectIype="2001" CSAOName="PERModelOR10" CSAOCaption="Model™ InternalVersion="11.6" ProductVersion="4.3.3.6" Version="1.20"><Id>{9EAFC640-D3

5 Glopatorder=o

4 Filters=Files PDF|*.pdf
oF

teUnselectedCbiects=0

1 GenerateComments=1
12 GenerateUsedDomains=0
13 GeneratsUsedDictionaryTypes=0

FileName=Studentu registresana_fiz mod atskaite
23 Path=C:\Users\Lana Dombure\Dropbox\Private\RTU_Grupu_darbi\CASE\Studentu_registracija\Reports
24 CellsSnadow=1

12



1.8.4. Rules

TDM modeliem ir iesp&ams pievienot likumus.

ﬁﬂules ':'| | 2
Caption M ame Status

= Rule1 Rule1 ®
T = T I O =

Tas ir SQL kods, kas izpildas pie noteiktiem nosacijumiem.

| Rule

General  SQL |Tu Do |
/*

just some ::.ndel

*f

CREATE TABLE TABLE NAME |
id INTEGER PRIMARY KEY,
col2 CHARACTER VARYING(20),
col3 INTEGER,

[T - LT TR T

FOREIGN KEY (col3)
REFERENCES other table(key col) ON DELETE CASCADE,
)

13



Ir ar iesp€jams izveidot Contraint Rules jeb ierobezojoSos likumus. Tiem ir papildus

iesp€ja pievienot piezimes — Notes.

T g [pFK:j T e R - - =
— Tii é7 = \i ':‘ ! :p’:f":;'% :x’;: x: E::; @ Check Censtraint Rule Pmpfr‘tles -E L = g
la= Cihetz 1D imiager NN (FFK)
la= Cikets_ID wager NN (PFK)
T
Tg Check Constraint Rules = B3 = || = I — ool et
eneral o Do c8
2 Caption Name Status test m
= Rule AuleT
<l
oo [ ok |[ ocads |[ Cencel |[ oy |[ Hep

14




2. PRAKTISKA DALA

2.1. Jauna projekta izveide

Lai saktu darbu ir nepiecieSams izveidot jaunu projektu, ko veic galvenaja izveélng

izveéloties File | New |Project...

v

&) @

IIIQ}

1

EE Toad Data Madeler Trial [C:\Users\Lana Dombure\Dropbox\Priv
Eile ! Edit Objects  View _Mu:rdel Settings Icu:rls_ _ﬂelp

Mew
Open
Reopen

Import Toad for Ora

Save Model as...
Close Model
Close All Models

Reverse Engineering
Connections

Sync & Convert
Exit

2 Project...
» [ Model.. Ctrl+N
k u:] Mew Gallery...

cle ERD...

Sakotngji tiek piedavats izveleties starp 4 projekta tipiem. Darba autori izvelgjas stradat

ar Toad Data Modeler Project.

[ o Mew Project
™ ]

- Project T
- Project Name

() Toad Data Modeler Project with Version Cortral System

() Empty Project with Version Control System

@ Toad Data Modeler Project

() Empty Project

o
41
o
E

n
]
LTS

Tiek definéts projekta nosaukums un ta atraSanas vieta.
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[ & New Project

- Project Type
- Project Name

Project Mame:
Studentu_registracia

Path to Project:

C:\Users\Lana Dombure\Dropbax\Private'\RTU_Grupu_darbi\CASE" Studentu_r E]

Creste | | Cancel

Automatiski izveidota projekta mapju struktiira apskatama zemak.

E e

E .

M..

o 4
@Uv[ . <« RTU_Grupu_darbi » CASE » Studentu_registracija »

‘ Organize v

=
Favorite | Name Date taken
-4 @ Models
2 D..

& Others

& Reports
@ SQL Scripts
@  Studentu_registracija.tyj

Size Rat]

2.2. Logiska modela izveide

Lai izveidotu jaunu logisko modeli, lietotajs galvenaja izvéln€ atver File | New | Model...

Lietotajam tiek piedavats logs logiska modela izvélei.

Mew

Open

Recpen

Import Toad for Oracle ERD...
Save Model as...

Close Model

Close All Models

& @ "

lllh

Beverse Engineering
Connections

Sync & Convert

it

“Toad Data Modeler Trial [C:\Users\Lana Dombure\Dropbos Priv
File | Edit Objects View Model Settings Tools Help

v [ Model. Ctri+h
P:i} Mew Gallery..,

16




MNew Model

Model Name
Logical model Studentu registresana

| Physical Data Model | Universal Data Model | Logical Data Model

o) (o)

Péc logiska modela izveides, lictotajam tiek atveérts darba virsma, kuras kreisaja pusé

izvietots modela strukturéts parliks.

Logical model Studentu registresana  x I
|Logical Model Explarer |
= Q Logical model Studentu registresana
- 20 Workspaces
; Entities
Relationships
Inhertances

Categories

Defaults

Domains

MNotes

Rules

Images

Inhertances Ancestors
Inhentances Descendents

00000000000

Legical model Studentu registresana

Lai modeli izveidotu tiek izmantoti piedavatie objekti, kuri pieejami galvenaja izveélne

Objects vai arT objektu rikjosla Designer.

17



Objects | Yiew Motation Model 54 ¥
3 1 Dresigner

Eormat... |‘{; - N S B

Format Object...

Bernove from Workspace  Del

Delete Object Shift+Del

Select Links Automatically
Recalculate on Move
Autolayout

Object Viewer...

Entity Ctrl+E
Relaticnship Ctrl+R
Meon-identifying Relationship
Mote

Line

Inheritance Ctrl+I

Stamp

O S B OO0 PR

g Category
Image
Rectangle

Ellipse

1O O &

Izveloties izveidot jaunu realitati, un ar dubultklikski atverot jaunas realitates Tpasibas,

tiek piedavata iespgja definét realitates nosaukumu, laukus, ka arT pievienot konkréto realitati

kadai kategorijai.
% Entity Properties - E o

General |.Pd‘tributes Unigue Idertifiers | Description I Tao Do I
Caption MName
Studenti = | Studenti
Category giIE
Without Category - E] 0
Without Category
Personas |
[ Logical Onky

Defingjot jaunus realitates laukus, tiem izvélas ar1 datu tipu.

18



Tg Entity Properties - E

General  Attributes | Unigue Identfiers | Descrintion | To Do |

I | Studentu_registresana.txl]

.I.dn.ant. -E:ap.tion .Name p.1 pﬁ .Hén.ciatoly status -
= Attribute Attribute O ®
! 8 Attribute Properties b )
Ertity: Studenti
ﬂ e
I
F General | Rules I Valid ‘u"aluesl Desc:'iptionl
Add ] ’ Edit l ’ Delete ] o = Caption MName
Attribute 1 = | Attributel
i QK i Data Type Diomain
il - [ - [
D dent
lzes Descendents Default Rule
Mo defaut - [
[ Logical Only [~ Mandatory
[ ok || Okeddd || Cancel Apply Help
Unikalo atslégu definéSanas logi.
& Entity Properties == & | Models\Lo
Studenti E 1
General l Attibutes  Unigue Identifiers | Description I To Do I v =
| Pl Caption Mame Itemns Statusg
= Unique Identifierd Unique Identfierd
I
TS Unigue Identifier Properties - E EM
Entity: Studerti
General Aftributes
) E .ﬁ\rEI“;BiE .S{atus .Seiécte;:l. Status |
Edit = St vards ® -’ Studenta_|D ®
St_uzvards ®
Apliecibas_numurs (@)
Grupas_nr ®
Madal _|D @
P e A T Studiju_program... (@)
[ ok |[ Oksddd |[ cancel |[ pply

P&c visu realitasu definéSanas, darba autori izveido saites.
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?S Relationship Properties

General |Cardinalitv| Description | To Do l

Caption

Entity 1
Falultates

(]

Foreign Unique Identifier
Unique_ldéﬁ'rfier?

Opposite Foreign Unique Identifier

_v

MName

Entity 2

Stuciiju _programmas

=

e
— None - - E]
[ Logical Onhy
o) (] [ o

E Relaticnship Properties E@lﬂ
General Cardinality | Description | To Do I
Left Side Right Side
Dependency Dependency
Mandatory [] Mandatory
Bacly |2 Badly |2
Dominant Dominant
@ One 1 One
) Mary @) Marry
X 2 & X |2
1.1-0.m
) (i) [ o
Konkrétaja logiskaja modeli tiek izmantotas binaras un uralas saites, un Toad Data

Modeler nodrosina iesp&ju izveidot ari ternaras saites.

2.3. MantoSanas realizacija

Logiskaja modeli tika izveidota realitate Cilveks, kurai definéti atribGti Vards un

Uzvards. Realitate Cilveks ir Parent realitate, bet realitates Pasniedzeji un Studenti ir Child.
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No Objektu saraksta ir jaizv€las riks Inheritance. Ar peles kreiso taustinu jauzspiez uz
Parent realitati, un péc tam uz vienu no Child realitatém. P&c tam atkal jaaktiviz€ riks Inheritance

un no MantoSanas saites janovelk uz otru Child realitati.

Tg Inheritance Properties E@g
General |Genemtion I Descendents I To Do I Description I
Caption Mame
Mantosana | = | Mantosana
Parent:
Cilveldi
[ Logical Onty [7] Bxclusive [T Complete

(] (] [

?g Inhentance Properties E@lﬂ
:

General Generation | Descendents I To Do ! Description l
Physical Implementation

(") Single Table - Parent Inherits All Children

@ M -1 Tables - Each Child Inherits the Parent

(71 N Tables - Physical Model Matches Logical

[ ok || Cancel Apply Help
Tg Inheritance Properties E@g
.
General I Generation Descendents |To Do I Description I
I Marne Digcriminator Walid Yalues Status
Studenti - Norne - O]
Pasniedzeji - Mone - (=)
Edit Edit Discriminator
[ ok || cancel || op Help




MantoSanas rezultats logiskaja modeli vizuali tiek att€lots:

[2.1]
Fasniedzeji
d= Pasnisdzeja_ID M {PUI}
Cilweki
d= Cilvaes_ID W {PLI
T
ntocsana
. Studenti
& Studenta_|D M {PUILY

2.4. Logiska modela verificéSana

Lai verificétu logisko modeli no galvenas izvélnes jaizvélas Model | Verify Model...

-Mudel . Settings Tools Help
1 Create Workspace  Ctrl+W
Verify Model... Ctrl+Fa
Beport...

Data Types...
Damains...
Entities...
Relationships...
Inheritance...
Defaults...

Rules...

To Do...

B
||||_;

e

Categories..,

Information about Model

Model Properties..,

Tiek piedavata iespg€ja verificét visu modeli vai tikai dalu ta elementus
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?‘é Verification

Model Objects | Verfication Settings

CH- Oz @

Entities
Inhertances
Relationships

fter:

Mame
# Pasniedzeji
= Macibu_loursi
Reqistracija
Studenti
¥ Nodalas
= Studiju_programmas
Fakultates
M Civeki

<z | B HE B2
Caption
Pasniedzeji
Macibu_kursi
Registracija
Studerti
Modalas
Studiju_programmas
Fakultates
Cilveki

’ Export Settings ] [ Import Settings ] T

| Save & Veriy | |

Close ]

Ka redzams verificéSanas atskaites loga, ar izveidoto logisko modeli viss ir kartiba un

kltidas netika atrastas.

Loupe x Verfication Log u|

% ([@L]E] 5 %

Ll ]

il o Wil e o

Ll ol

[ lcal

TR EDARN

BEHH

nA

7 69 8

[0

Object

Entity - Pasniedzeji

Attribute - Pasniedzeja_|D
Enttity - Macibu_lcursi
Attribute - Macibu_kursa_ID
Attribute - Mac_kursa_nos...

Attribute - Mac_kursa_apra. .

Attribute - Pasniedzeja_|D
Attribute - Kursa_sakuma_...
Attribute - Kreditpunkdti
Attribute - Auditorija
Attribute - Kursa_kods
Entity - Registracija

Attribute - Macibu_kursa_ID
Attribute - Studenta_ID
Aftribute - Datums

Entity - Studenti

Attribute - Studenta_ID
Attribute - Apliecibas_numurs
Attribute - Grupas_nr
Attribute - Nodalas_ID
Attribute - Studiju_program...
Entity - Modalas

Attribute - Nodalas_ID
Attribute - Nod_nosaukums
Entity - Studiju_programmas
Attribute - Studiju_program...
Aftribute - Nosaukums
Attribute - Fakutates_|D
Entity - Fakultates

Caption

Missing Descriptions
Missing Descriptions
Missing Descriptions
Missing Descriptions
Missing Descriptions
Missing Descriptions
Missing Descriptions
Missing Descriptions
Missing Descriptions
Migsing Descriptions
Missing Descriptions
Missing Descriptions
Missing Descriptions
Missing Descriptions
Migsing Descriptions
Missing Descriptions
Migsing Descriptions
Missing Descriptions
Missing Descriptions
Missing Descriptions
Missing Descriptions
Migsing Descriptions
Missing Descriptions
Migsing Descriptions
Missing Descriptions
Missing Descriptions
Missing Descriptions
Missing Descriptions
Missing Descriptions
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2.5. Kopgjais logiskais modelis

‘Studiju_programmas.
P 10 W (FUG

= Category
[ 3s [mcival |
W Organizstorisks strukturs
]

Project Studentu registresang

Model Logical model Studentu registres ana

Author KV ELD

Company RTU

Version

Date of Creation  18.10.2012 21:13

Last Change 16.10.2012 23:25

2.6. Logiska modela transformacija fiziskaja modeli

21

lo= Studlju_programmes_iD
lg= Modal=_iD

T NN R

-]
meger NN (PFK) _Mizcin kursl = Maclou_kursa_ID rieger NN [FRH)
- Studenia_iD rieger NN [FFK)
= Studijy_programmas_iD rieger NN [FFE)

eger NN (FFE)
miegar KN [PFK)

Caegor)
B Crgenizsioriska sindturs
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2.7. Modelu salidzinasana

o

T8 Sync & Convert Wizard

‘m‘ ,@, ?E‘ jjj E |Show Unequal Objects v] [Show Unequal Propeties -

Diff. Model 1: Logical model Studentu registresana (C:\Users'\Lana Dombure’\Dropbox’y.  Medel 2: Logical model Studentu registresana (C:\Users'Lana Dombure*Dropb)|

model Studentur sana

na E

B Logical model Studentu registresal
Ertities

Relations Relations

= Views

{not exists)

MaterializedViews

Macibu_kursi2

MatenalizedViews

Rules Rules
Domains Domains
Categories Categories

Al ttems

[+] #]

Shapelist ShapeLlist
& Sha
5] .
- Shapelist ShapeLlist
ShapeLlist ShapeList
- LineLlist LimeList
@ [ you want to select checkbox for 2ll entities, right-click Repor I [ — I I e | Cancel

the Entities item and select Check All Children.

2.8. PER -> LER

211

g Macku_lursa 1D rhEger

= MooaiEs_D
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2.9. Logisko modelu salidzinajums

ﬁ Sync & Convert Wizard

¥ i

[Shcw Unequal Objects

v] IShow Unequal Properties

. Model 1: Logical model Studertu registresana_FER_LER (C:\Users\Lana Dombure Model 2: Logical model Studentu registresana (C:\Users'\Lana Dombure'Dropb

B}~ Logical model Studentu registresana_PER_LER E- Logical model Studentu registresana

-

Diff
D Model Logical model Studentu... | e Madel Logical model Stud |
El Ertities E- Entities
B Pasniedzeji : E} Pasniedzeji
i Atributes Order CILVEKS_IDVARDS.U...| i Attributes Order PASMNIEDZEJA_IC
B Attributes B Attribites
[+ IB Cilveks_ID | (not exists)
B Uzvards E| (not exists)
B i B ValidValues : El
(%] : - VlidValue :
[+] El Wards L—__| {not exists)
: Bl ValidValues : B
B : i WalidValue gtet
B Unigueldertifiers B} Unigueldentifiers
B- Unique_ldentifier] ! = Unique_ldentifier] =
ltems Order PASNIEDZEJA_IDCIL... ltems Order PASNIEDZEJA_IC|
B Unigueldentifisrtems B Unigueldentifiertems
= . Gilvekes_ID _ ot exists)
EF Macibu_kursi E| Macibu_kursi
. B Attributes . Bl Attributes
=8 Kursa_sakuma_datums . B Kursa_sakuma_datums
. Data Type DateTime ' ‘. Data Type Date
; ‘- Unique ldentifiers - Uniqueldentifiers
B} Registraciia g Registracia
| @ Studerti i Studenti
E3 : El Pasniedzeji_Macibu_ursi - {not edsts)
-] | B fnot exists) & Cilveki
- Relations - Relations
E] Inhertances Inhentances =n
- Rules - Rules
- Domains Domains -
Mame: Kursa_sakuma_datums Name: Kursa_sakuma_datums
Caption: Kursa_sakuma_datums Caption: Kursa_sakuma_datums
o ttlfn?g%?;:?rtc;fne:% :2;2&“?:?%&(” ilillgirlté?:ﬁgmdld‘ Report [ < Previous ] ’ Mext =

2.10.

/*

Created: 17.10.2012

Modified: 17.10.2012

Project: Studentu registresana

Model: Logical model Studentu registresana
Company: RTU

Author: KV & LD

Database: Oracle 10g

*/

Generétais SQL skripts

-- Create tables section
-- Table Pasniedzeji
CREATE TABLE "Pasniedzeji"(
"Cilveks_ID" Integer NOT NULL,
"Vards" Varchar2(50 ),
"Uzvards" Varchar2(50 ),
"Pasniedzeja_ID" Integer NOT NULL,
"Studenta_ID" Integer NOT NULL,
"Studiju_programmas_ID" Integer NOT NULL,
"Nodalas_ID" Integer NOT NULL,
"Fakultates_ID" Integer NOT NULL,
"FK_Pasniedzeja_ID" Integer NOT NULL,
"FK_Studenta_ID" Integer NOT NULL,

"FK_Studiju_programmas_ID" Integer NOT NULL,

"FK_Nodalas_ID" Integer NOT NULL,
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"FK_Fakultates_ID" Integer NOT NULL,
"FK_Cilveks_ID" Integer NOT NULL,
"Cilveks_ID" Integer NOT NULL,
"FK_Cilveks_ID" Integer NOT NULL

)

/

-- Add keys for table Pasniedzeji

ALTER TABLE "Pasniedzeji" ADD CONSTRAINT "Unique_ldentifierl" PRIMARY KEY

("Pasniedzeja_ID","Studenta_ID","Studiju_programmas_ID","Nodalas_ID","Fakultates_ID","Cilveks_ID","Cilveks_ID")

/

-- Table Macibu_kursi

CREATE TABLE "Macibu_kursi*(
"Macibu_kursa_ID" Integer NOT NULL,
"Mac_kursa_nosaukums" Varchar2(200 ),
"Mac_kursa_apraksts" Clob,
"Pasniedzeja_ID" Integer,
"Kursa_sakuma_datums" Date,
"Kreditpunkti" Integer,
"Auditorija" Varchar2(50 ),
"Kursa_kods" Varchar2(50 )

)

/

-- Add keys for table Macibu_kursi

ALTER TABLE "Macibu_kursi" ADD CONSTRAINT "Unique_ldentifier2" PRIMARY KEY ("Macibu_kursa_ID")

/

-- Table Registracija

CREATE TABLE "Registracija"(
"Macibu_kursa_ID" Integer NOT NULL,
"Studenta_ID" Integer NOT NULL,
"Datums” Date,
"Macibu_kursa_ID" Integer NOT NULL,
"Studenta_ID" Integer NOT NULL,
"Studiju_programmas_ID" Integer NOT NULL,
"Nodalas_ID" Integer NOT NULL,
"Fakultates_ID" Integer NOT NULL,
"Cilveks_ID" Integer NOT NULL

)

/

-- Add keys for table Registracija

ALTER TABLE "Registracija" ADD CONSTRAINT "Unique_ldentifier3" PRIMARY KEY

("Macibu_kursa_ID","Studenta_ID","Macibu_kursa_ID","Studenta_ID","Studiju_programmas_ID","Nodalas_ID","Fakultates_|

D","Cilveks_ID")

/

-- Table Studenti

CREATE TABLE "Studenti"(
"Cilveks_ID" Integer NOT NULL,
"Vards" Varchar2(50 ),
"Uzvards" Varchar2(50 ),
"Studenta_ID" Integer NOT NULL,
"Apliecibas_numurs" Clob,
"Grupas_nr" Clob,
"Nodalas_ID" Integer,
"Studiju_programmas_ID" Integer,
"Studiju_programmas_ID" Integer NOT NULL,
"Nodalas_ID" Integer NOT NULL,
"Fakultates_ID" Integer NOT NULL,
"FK_Studenta_ID" Integer NOT NULL,
"FK_Studiju_programmas_ID" Integer NOT NULL,
"FK_Nodalas_ID" Integer NOT NULL,
"FK_Fakultates_ID" Integer NOT NULL,
"FK_Cilveks_ID" Integer

)

/

-- Add keys for table Studenti

ALTER TABLE "Studenti” ADD CONSTRAINT "Unique_ldentifier4" PRIMARY KEY
("Studenta_ID","Studiju_programmas_ID","Nodalas_ID","Fakultates_ID","Cilveks_ID")

/

-- Table Nodalas
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CREATE TABLE "Nodalas"(
"Nodalas_ID" Integer NOT NULL,
"Nod_nosaukums" Varchar2(200 )
)
/
-- Add keys for table Nodalas
ALTER TABLE "Nodalas" ADD CONSTRAINT "Unique_Identifier5" PRIMARY KEY ("Nodalas_ID")
/
-- Table Studiju_programmas
CREATE TABLE "Studiju_programmas"(
"Studiju_programmas_ID" Integer NOT NULL,
"Nosaukums" Varchar2(200 ),
"Fakultates_ID" Integer,
"Fakultates_ID" Integer NOT NULL
)
/
-- Add keys for table Studiju_programmas
ALTER TABLE "Studiju_programmas" ADD CONSTRAINT "Unique_ldentifier6" PRIMARY KEY
("Studiju_programmas_ID","Fakultates_ID")
/

-- Table Fakultates
CREATE TABLE "Fakultates"(

"Fakultates_ID" Integer NOT NULL,

"Nosaukums" Varchar2(200 )
)
/
-- Add keys for table Fakultates
ALTER TABLE "Fakultates” ADD CONSTRAINT "Unique_ldentifier7" PRIMARY KEY ("Fakultates_ID")
/
-- Table Pasniedzeji_Macibu_kursi
CREATE TABLE "Pasniedzeji_Macibu_Kkursi"(

"Pasniedzeja_ID" Integer NOT NULL,

"Macibu_kursa_ID" Integer NOT NULL,

"Studenta_ID" Integer NOT NULL,

"Studiju_programmas_ID" Integer NOT NULL,

"Nodalas_ID" Integer NOT NULL,

"Fakultates_ID" Integer NOT NULL,

"Cilveks_ID" Integer NOT NULL,

"Cilveks_ID" Integer NOT NULL
)
/
-- Create views section
CREATE VIEW "Macibu_kursi2" AS
SELECT
/
-- Create materialized views section
CREATE MATERIALIZED VIEW "MaterializedView1"
AS [*select_statement*/
/
-- Create relationships section
CREATE INDEX "IX__Pasniedzeji" ON "Pasniedzeji_Macibu_kursi" ("Pasniedzeja_ID", "Studenta_ID",
"Studiju_programmas_ID", "Nodalas_ID", "Fakultates_ID", "Cilveks_ID", "Cilveks_ID")
/

ALTER TABLE "Pasniedzeji_Macibu_kursi" ADD CONSTRAINT "_Pasniedzeji* FOREIGN KEY ("Pasniedzeja_ID",
"Studenta_ID", "Studiju_programmas_ID", "Nodalas_ID", "Fakultates_ID", "Cilveks_ID", "Cilveks_ID") REFERENCES
"Pasniedzeji" ("Pasniedzeja_ID", "Studenta_ID", "Studiju_programmas_ID", "Nodalas_ID", "Fakultates_ID", "Cilveks_ID",
"Cilveks_ID")

/

CREATE INDEX "IX__Macibu_kursi" ON "Pasniedzeji_Macibu_kursi* (*Macibu_kursa_ID")

/

ALTER TABLE "Pasniedzeji_Macibu_kursi" ADD CONSTRAINT "_Macibu_kursi* FOREIGN KEY ("Macibu_kursa_ID")
REFERENCES "Macibu_kursi" ("Macibu_kursa_ID")

/

CREATE INDEX "IX_" ON "Registracija" ("Macibu_kursa_ID")

/

ALTER TABLE "Registracija" ADD CONSTRAINT " FOREIGN KEY ("Macibu_kursa_ID") REFERENCES "Macibu_kursi"
("Macibu_kursa_ID")

/
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CREATE INDEX "IX_" ON "Registracija" ("Studenta_ID", "Studiju_programmas_ID", "Nodalas_ID", "Fakultates ID",
"Cilveks_ID")

/

ALTER TABLE "Registracija” ADD CONSTRAINT " FOREIGN KEY ("Studenta_ID", "Studiju_programmas_ID",
"Nodalas_ID", "Fakultates ID", "Cilveks_ID") REFERENCES "Studenti" ("Studenta_ID", "Studiju_programmas_ID",
"Nodalas_ID", "Fakultates_ID", "Cilveks_ID")

/

CREATE INDEX "IX_" ON "Studenti" ("Studiju_programmas_ID", "Fakultates_ID")

/

ALTER TABLE "Studenti" ADD CONSTRAINT " FOREIGN KEY ("Studiju_programmas_ID", "Fakultates_ID")
REFERENCES "Studiju_programmas" ("Studiju_programmas_ID", "Fakultates_ID")

/

CREATE INDEX "IX_" ON "Studenti" ("Nodalas_ID")

/

ALTER TABLE "Studenti" ADD CONSTRAINT " FOREIGN KEY ("Nodalas_ID") REFERENCES "Nodalas"
("Nodalas_ID™)

/

CREATE INDEX "IX_" ON "Studiju_programmas" ("Fakultates_ID")

/

ALTER TABLE "Studiju_programmas” ADD CONSTRAINT " FOREIGN KEY ("Fakultates ID") REFERENCES
"Fakultates" ("Fakultates_ID")

/

CREATE INDEX "IX_Precejies_1" ON "Studenti" ("FK_Studenta_ID", "FK_Studiju_programmas_ID", "FK_Nodalas_ID",
"FK_Fakultates_ID", "FK_Cilveks_ID")

/

ALTER TABLE "Studenti ADD CONSTRAINT  "Precejies_ 1" FOREIGN KEY  ("FK_Studenta_ID",
"FK_Studiju_programmas_ID", "FK_Nodalas_ID", "FK_Fakultates ID", "FK_Cilveks_ID") REFERENCES "Studenti"
("Studenta_ID", "Studiju_programmas_ID", "Nodalas_ID", "Fakultates_ID", "Cilveks_ID")

/

CREATE INDEX "IX_Precejies_ 2" ON "Pasniedzeji" ("Studenta_ID", "Studiju_programmas_ID", "Nodalas_ID",
"Fakultates_ID", "Cilveks_ID")

/

ALTER TABLE "Pasniedzeji" ADD CONSTRAINT "Precejies_2" FOREIGN KEY ("Studenta_ID", "Studiju_programmas_ID",
"Nodalas_ID", "Fakultates_ID", "Cilveks_ID") REFERENCES "Studenti" ("Studenta_ID", "Studiju_programmas_ID",
"Nodalas_ID", "Fakultates_ID", "Cilveks_ID")

/

CREATE INDEX "IX_Precejies_4" ON "Pasniedzeji" ("FK_Pasniedzeja_ID", "FK_Studenta_ID",
"FK_Studiju_programmas_ID", "FK_Nodalas_ID", "FK_Fakultates_ID", "FK_Cilveks_ID", "FK_Cilveks_ID")

/

ALTER TABLE "Pasniedzeji" ADD CONSTRAINT "Precejies_4" FOREIGN KEY ("FK_Pasniedzeja_ID", "FK_Studenta_ID",
"FK_Studiju_programmas_ID", "FK_Nodalas_ID", "FK_Fakultates_ID", "FK_Cilveks_ID", "FK_Cilveks_ID") REFERENCES
"Pasniedzeji" ("Pasniedzeja_ID", "Studenta_ID", "Studiju_programmas_ID", "Nodalas_ID", "Fakultates_ID", "Cilveks_ID",
"Cilveks_ID")

/
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SUBJEKTIVS NOVERTEJUMS

Darba autori, praktiskas datu bazes modelu izstrades laika izvirzija subjektivu vértéjumu

par rika lictoSanas iesp€&jam, kas apkopots tabula.

Pozitivi

Negativi

Iespé&ja salidzinat modelus

lerobezota LER funkcionalitate

AtskaiSu generésana

Tikai 2 notacijas

Rika dokumentacija

Péc automatiska izkartojuma modelis nav
parskatams

Versiju vadiba

Strada Iéni

Transformacija LER -> PER; PER -> LER

Licences izmaksas — 450 €

Kodu generésana

Ierobezota trial versijas funkcionalitate

Atbalsta daudz DBVS

Apversta inZenierija

Intuitiva lietotaja saskarne

30




IZMANTOTA LITERATURA

1. https://shop.quest.com/682/?scope=checkout&id=x1ZX7jpb8e
2. J. Eiduks, 2012./2013. mac. g. Izdales materiali no diska.
3. Toad Data Modeler Help.

31



