Database Design with MySQL Workbench

A Round Trip Software Engineering Case



Prerequisites - Downloads

e MySQL Server and MySQL Workbench are expected to be installed. The setup program(s) can be
downloaded from the MySQL Website.

e This instruction uses the server and workbench installed using the July 5, 2018 installer, downloaded from
http://www.mysqgl.com/:

>

>

v VY

>

Tab: Downloads (GA)

[Scroll Down] MySQL Community Edition (GPL):
Community (GPL) Downloads »

MySQL Community Server (GPL)

Windows (x86, 32, 64-bit), MySQL Installer MSI : Go to Download Page

[Scroll Down] Windows (x86, 32-bit), MS Installer 8.0.11 230.0M
No thanks, just start my download.

e The mysql-installer-community-8.0.11.0.msi version was available, at the time of writing this instruction.

e Other major operating systems are also supported, including Mac OS X and Linux.


http://www.mysql.com/

Prerequisites - Installation

Using the standard Window installer is pretty straight forward. Just follow
the default developer's options.

It is very important that you do not forget the root password.

When done, follow the remaining slides to learn more about database
design and implementation, using MySQL Workbench and Community
Server.
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The front page of the MySQL Workbench program s/ows the initial (root)
connection, the Models' interface. it
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MySQL Workbench is the official graphl/f!él user interface (GUI) tool for MySQL. It allows you to design,
create and browse your database s€hemas, work with database objects and insert data as well as
design and run SQL queries to woyk with stored data. You can also migrate schemas and data from other

ddtabase vendors to your MySQL database.
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the Models(¥)icon in order to create a new relational database model.




the default schema (database) name tab (mydb) in order to
create a new database name.
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name election,
and the Add Diagram icon.
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MySQL Workbench the Diagram canvas along with other useful panels,

including the Birds Eye view panel, and Catalog Tree panel.
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Basic Tools:

--Table
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The Toolbar contains graphical tools that are used to paint Enhanced Entity Relationship
Diagrams (EERDs).




Problem Statement
A Database for an Online Voting System

Our mission is to design a database for an on-line election system that will be utilized to
conduct election of new leaders of a non-profit organization. The organization has
members some of which hold leadership positions (president, vice president, treasurer,
newsletter editor, annual meeting coordinator, secretary, etc.). Some of the members
have been nominated to run for the positions. Assume that they have already accepted
their nominations, thus becoming official candidates for the available positions. The
organization’s statute states that each candidate may only run for one position and
each member may cast no more than one vote for each of the positions. The database
should facilitate the voting process and record all votes assigned to the candidates but
it should not tell which member has voted for which candidate.

\




Entities

From the problem definition one could identify the following base entities:

e Member: a list (set) of members of the organization, some of whom are candidates;
o Office: a list of positions ('president’, 'treasurer’, 'editor’, etc. );

Other entities result from associations between the base entities.

Our mission is to design a database for an on-line election system that will be utilized to conduct election of new leaders of a non-
profit organization. The organization has members some of which hold leadership positions (president, vice president, treasurer,
newsletter editor, annual meeting coordinator, secretary, etc.). Some of the members have been nominated to run for the
positions. Assume that they have already accepted their nominations, thus becoming official candidates for the available positions.
The organization’s statute states that each candidate may only run for one position (office) and each member may cast no more
than one vote for each of the positions. The database should facilitate the voting process and record all votes assigned to the
candidates but it should not tell which member has voted for which candidate.




Entity Member

To add entity (table) Member to the data model (EER diagram) the New Table
icon.
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Next anywhere on the Diagram canvas.
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In order to change the name of the table and add its attributes,
table tablel.




s oo name Member. S
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When done, the Member Table def|n|t|on panel.

Notice that the primary key is automatically set as Not NULL (NN). Data types INT, VARCHAR and
CHAR stand for an integer, a variable-length string (text) and a fixed-length string, respectively.




Some individual have hard time of visualizing abstract entities. The attached Excel macro-workbook,
election.xlsm, contains different depictions of the entities.

Each worksheet shows three representations for each of the election-database entities: ERD (UML),
SQL and Excel Table.

The election.xIsm workbook also contains a macro-function,
sqlInsert(table name abs ref,data type abs ref,record ref),

that transforms rows of the tables into their SQL-Insert statements. In order to facilitate this
function, a row with "high-level" data types is added (right above the column names), where n stands
for numeric and c—nonnumeric.

Note that the last part of this instruction shows how to transform the ERD view into the SQL
statements. Typically, when designing a new database, the SQL representations are not available
until the ERD model is completed and transformed to it. At this point, SQL (Structured Query
Language) may be somewhat mysterious (it will be explored in detail later). Suffice to say, it is the
official language for managing relational database systems. It is shown here for completeness.



http://quantlabs.com/db/design/election.xlsm
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The Member worksheet of the election.xIsm workbook shows three views of the
Member entity: UJVIL SQL Schema, SQL

The squnsert() functlon‘transforms the rows of the Exqel Table into SQL-

/
Insert statements
\ /
¥/
:' Member v
mid INT

firstName YARCHAR(45)
lastiame VARCHAR(2O)
pass CHAR(1Z)

email VARCHAR{20)

CREATE TABLE Member

(

) &

1
mid int primary key,

firstName varchar(hS) NOT NULL,
lastName varchar(9b) NOT NULL,
NOT:NULL,

pass char (12)
email wvarchar (90)!

1
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njc c C c
mid|firstName |lastName |pass email

1]Ann Anson a2al1119 aanson@misor.org
2|Ben Jamin bj11122 bjamin@misor.org
3[Cir Cus cc22211 ccus@misor.org
4|Don Danski dd00413 ddonski@misor.org
5(Eve Lady el98765 elady@misor.arg
6[Fin End fe00011 fend@misor.org
7{Gin Rum gri2345 grum@misor.org

Insert into I"u'1|err1ber(mid,ﬁrstName,lastName,pas!,email} Values(1,'Ann' "Anson’'aal 1119 "aansoni@misor.org’)
Insert into Member(mid.firstMame_ lastMame. pass.email) Values(2 'Ben Jamin','bBj11122" ‘bjamin@misor.org’);
Insert into Member(mid.firstMame.lastMame.pass.email}) Values(3.'Cir."Cus’.'cc22211 ‘ccus@misor.arg’);

Insert into Member(mid.firstilame_ lastMame, pass.email} Values(4. Don’ 'Donski’."dd00413" "ddonski@misor.org’);
Insert into Member(mid_ firsthlame_lastMame, pass.email} Walues(5, 'Eve’ 'Lady’ 'el38765 "elady@misor.org’)




To add entity (table) Office to the data model (EER diagram)

Entity Office

the New

Table icon.
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When done,,'”
the Office — Table
definition panel.
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The Office worksheet of the election.xlsm workbook shows three views of each of the

I

Office entity: UML SQL Schema SQL Data, and Excel Table

-
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title VARCHAR(45)

(

CREATE TABLE Office

The squnsert () function’ transforr‘ns the rows of the EXQel Table into SQL-Insert
statements. ' N
¢[ \\\\ ‘|‘ \\\\
| Office v ‘ \
oid INT ‘|‘

>

)

\
oid int primary gey,

title varchar(50n NOT NULL

'}

Table: Office

n|c

oid |title

President

\
\
t
\
\
\

Vice-President

\

7

2

3| Treasurer
4 |Editor

5

Web Manager

Insert into Office(oid.title) Values(1."President’):
Insert into Office(oid.title) Values(2.Vice-President’)
Insert into Office(oid title) Walues(3, Treasurer’)
Insert into Office(oid.title) Walues(4 'Editor’)

Insert into Office(oid title) Values(5 Web Manager’)



http://quantlabs.com/db/design/election.xlsm

This instruction shows how to develop an EER diagram (ERD) in which relationships are modeled
using the UML notation. Make sure that your notation is the same.
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To add a relationship between entities Member and Office, c/ick the m:n Identifying
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27| Place a New n:m Identifying Relationship (Quick key - press 5) L i

Notice that m:n stands for Many-to-Many. Since a member (instance of entity Member) participates in election of
many offices (positions) and a given office (instance of entity Office) is being elected by many members, this is a Many-

to-Many relationship.
Note: Despite selecting the UML notation, the relationship tools are shown, using the Crow-Foot notation.




/

-

MW inserts a new [default] entity, Member-has-Office and sets the relationships of this entity
with Member and Office to Many-to-One. This is a typical resolution of the Many-to-Many
relationships as required by the relational database model.
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Relationship between 'Member' and 'Office’ created through an associative table.

Notice that the new entity has \
received two keys from the
associated entities. Their sources
are the primary keys (mid and

oid) of the base entities. Jointly,
they constitute a [composite]
primary key of the new entity's .

Individually, they are foreign

keys.

In order to customize the Member-has-Office entity,

this entity.




the name of this entity to Ballot.

Diagram
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Je B BED N @

- | Member
“mid INT
2 firstMame vV ARCHAR{45)
7 lastMame VARCH AR(20)
2 pass CHAR{12)
»email VARCHAR(SO)
»

Bdlot
mid
<references>
Mem ber
mid
on update: MO ACTION

on daete: NO ACTIOM

the Member'- Ballot link.

Since theoretically there may be members who will not participate in the election of their
representatives (officers), the participation of the Ballot entity in the relationship with entity Member
is optional. The cardinality constraint at the Ballot side should be changed from many-mandatory

(1..*) to many-optional (0..*).

v .

»

1.* 1
DATETIME

> tite VARCHAR{45)
»



the Foreign Key tab and

option Mandatory in the Ballot panel.
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Since theoretically there may be Office instances (positions) that will not receive any votes (at any
given time), the participation of the Ballot entity in the relationship with entity Office should be
optional. The cardinality constraint at the Ballot side should be changed from many-mandatory (1..*)

to many-optional (0..%*).
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the Ballot — Office link.



the Foreign Key tab and
option M}andatpr’y in the Ballot panel.
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When done,

the Relationship panel.



p
The Ballot worksheet of the election.xlsm workbook shows three views of each of the
Ballot entity: UML, SQL and Excel Table.

1 :‘\ Se
/ AN N
! NN N q
The sglinsert () function transformsthe rows of the table into SQL-Insert
! ! \ AN
1 ~
statements. / . N
g N X S, RN
/ 1 \ AN
‘L : \\\ \\\
—| Ballot b 'I A \\\
mid INT : Y .
oid TNT | CREATE TABLE Ballot .
1 A
ballotPickupTime D ATETIME ! ( .
- 1 mid int primary key, S
| oid int NOT NULL, s
. ballotPickupTime DateTime, .
! FOREIGN KEY (mid) REFERENCES Member (mid), = _
,' FOREIGN KEY (oid) REFERENCES Office (oid) \\\
RE Y
1 Table: Ballot
,I n nfc
Insert into Ballot(mid,oid, ballotPickupTime) Values(1,1,2009-10-03 18-32°): mid oid |ballotPickup Time
Insert into Ballot{mid.oid.ballotPickupTime) Values(2.1./2009-10-02 23:417: 1 1{2009-10-03 18:32
Insert into Ballot{mid.oid.ballotPickupTime) Values(3.1./2009-10-03 14:53): 2 1/2009-10-02 23:41
Insert into Ballot{mid.oid.ballotPickupTime) Values(4.1."2009-10-03 06:32): 3 1/2003-10-03 14:53
Insert into Ballot(mid.oid,ballotPickupTime) Values(6.1,"2009-10-02 23:45):; 4 112009-10-03 06:32
Insert into Ballot(mid.oid,ballotPickupTime) Values(7.1,"2009-10-03 04:02°):; 6 112009-10-02 23:45
7 1]2009-10-03 04-02



_ | Member b

mid INT —1 Ballot v
_| office v
firstMame v ARCHAR.(45) mid INT
LE o.* 1 oid INT
lastMame VARCHAR(SO) oid INT " as)
title VARCHAR{45
pass CHAR{12) ballotPickupTime DATETIME ~
email VARCHAR{20) >
>
Table: Membex
njc c c c Table: Ballot . s
mid|firstName [lastName |pass email = Sl Tabler; COff:Lce
1]Ann Anson aal1119 aanson@misor.org =~ _ mid oid | ballotPickup Time oid |title
2|Ben Jamin bj11122 bjamin@misor.org o~ To=a_ 1 112009-10-03 18-32 = =
- - S ~a o - M - T T --== resident
3|Cir Cus _ cc22211 ccus@_rmso!'_org - T == 5 112009-10-02 2341 L---==3 S ieePssidont
4|Don Donski dd00413 ddonski@misororg [ ~_ _~ ~~=<_ 3 112009-10-03 1453 L--2-27
5[Eve Lady el98765 elady@misororg | =TT ~<_ A 1120091003 0632 /z:///’ i 'I;rcnla_tasurer
6|Fin End fe00011 fend@misor.org = __ & 112005-10-07 2545 Rt z wlr:;m
7| Gin Rum gr12345 grum@misor.org ¢ == - __ 7 1120051003 04-02 L7 2o Manager

Looking at the relationships between the entities defined, using the primary and
foreign keys, one can see that, for example, 'Ann' (pk: mid=1 in Member) picked her
ballot for the office of 'President' (pk: oid=1 in Office) at ballotPickupTime='2009-10-03
18:32". In table Ballot, the foreign keys, mid and oid, are set for this relationship to the
values of the primary keys of 'Ann' and 'President’, respectively. Jointly, in table Ballot,
the keys mid and oid constitute the primary key.




There is no requirement for a foreign key to have the same name as its related
primary key. Nonetheless, having the same names may simplify documentation
and query development as long as it is clear which are the primary keys and
which are the foreign keys. Some of the SQL queries, involving more than one
related tables can be simplified when the keys have the same names.

Notice that MW has generated the foreign key with names made of the entity
names and their primary-key names (Member_mid and Office_oid) and we
changed them to mid and oid, respectively.

In this instruction, all primary keys and their corresponding foreign keys will
have the same name. Thus, the primary key, mid, of the Member table will
propagate to other entities as a foreign key with the same name (mid). The
primary key, oid, of the Office table, will also have the same name for all related
foreign keys. It will make SQL queries look more slick and compact.

\ /




The model developed so far does not include important Member

individuals: candidates who are running for offices. Each S
candidate must be a member (an instance of entity

Member) but only some of the members are candidates .-~ :

. : . : . Candidate
(instances of entity Candidate). The relationship between

Candidate and Member is hierarchical. Candidates inherit
all the attributes from related members. §,ueh’é

relationship is modeled in UML as specialization (a

candidate is a specialization of a member) also known as a Member

Super-type — Sub-type association”. MySQL Workbench 1
does not support such a notation. However, it supports ~ __-----=""""

with optional participation of the subtype entity (here Candidate
Candidate).

* In an object-oriented language , Member would be a super-class and Candidate—a sub-class. Java would say that
class Candidate extends class Member.



Since there will be more entities and relationships in the model, why don't we
the entities approximately as shown below.

. L] o
It can be done by simply the entities around.
- ~
’f’ \\ \\\
.- \ \\
Diagram ”,’ \\ \\\
,/’ \ SS
< -
| Mmember AN RN
~
W mid INT AN —1 Ballot > v
= firstMame vV ARCHAR{45) \\ 0. | mid INT E
lastiame VARCH AR(20) r— oid INT
pass CHAR({12) \\ | ballotPickupTime DATETIME
email V¥ ARCHAR{90) \ »
[J - N
\ 0.*
[ \
\
\
\
5 Place #New Table (Quick key - press T) } \\
G O ot bl
.. _| office v
~
— S~ id INT
o Ts + :Iﬂ VARCH AR (45) +
~ e
o R »
\\\
~ [ O

Now, the New Table’icon.



the diagram canyas to add a table.

—| Member
mid INT —_| Ballot
2 firstMame v ARCHAR(45) mid INT
» lastMame VARCH AR{S0) - oid INT
> pass CHAR{12) 2 ballotPickupTime DATETIME

> email VARCHAR{SO) >
-

1

S
=y
|
[
L]
=]

| Office
oid IMNT
> tile WARCH ARL(45)

»




the new table and its name to Candidate.

Diagram

[ —| Member P
mid INT ,/"j Ballot
* firstMame WV ARCHAR(45) 1 P | mid INT
#lastMarme VARCH AR{90)

§

oid INT

I

# pass CHAR(12) # ballotPickupTime D ATETIME
»email VARCHAR(90) »>
. |

b O

Candidate - Table x

e

N - 7 =
L_,_,;lr’ Table‘f%ame: Candidate | Schema: election

Column Mame \\ Datatype FE. MM UQ  BIM UM ZF

o O e Y Collation:

Comments:

4|

Columns Indexes Foreign Keys r: Partitioning Options Inserts Privileges

When done, the Candidate — Table panel.



entity Candidate with entity Member using the 1:1 Identifying_ Relationship tool.

More specifically, first

Member.

the 1:1 tool, next

4 ,

table Candidate and finally

table

e EBED D Q|78

|
.-{L -
= ol
S

A

oy
o 4
oy
Al
14

N
N
*:l Member

mid INT

pass CHAR(12)/’
email 'I.I'ARCH)-!fR (20}

/
firstMame v .-!\RCHAR)_’/45)

|astMame HARCHg.é[QD}

/
'l
/

4
4

7
7/
7
L —| Ballot v
4 :
, o mid INT
W oid INT
, L
, , ballotPickupTime DATETIME 5
Y4 -
4
4
7
v 0.

Place a Mew 1:1 Identifying Relationship (Quick key -

O O O
1
| office
oid INT
title VARG
press 3) ]

y

3
3

]

%,
—
=

We use the identifying
relationship tool 1:1 since
entity Candidate will be
[uniquely] identified by the
Member's ID (mid).

Each candidate is one and
only one member.

Notice that the identifying
relationship links are shown
as solid lines.




To

the name of the inherited table,

entity Candidate and change

° o
column-name Member_mid to mid. .
— .
/ .
v P2
// ,/,
Diiagram 7 ,/
4 7
] Member v e —1 Ballot, ~ v -
4 . z i
mid INT 1 ’ - ‘ mid IMT ‘:‘
.. . =
> firstMame VARCHAR(45) /DId INT A
# lastMame VARCH AR{S0) ’ [~ ballotPickupTime D ATETIME
’ -,
> pass CHAR(12) 1, L. =
7 ’
> email vV ARCHAR(90) , 4 e o

SR E]

/Notice that the inherited\

Candidate - Tablz

— /

attribute, mid, serves in

entity Candidate as

~
~
Table Mame: i‘:qndidahe
~

L_,“)r /’ | Schema:  election .
Colu:nnﬁlgame I?qa-l—iaﬁ'ypg - E? EIN gld 5 C;:r::ja::tsni Table Default both the prlr.T]a ry key
S | and the foreign key.

\_ /

Indexes

Foreign Keys Triggers Partitioning 0

When done, the Candidate — Table panel.



To the cardinality constraint at the Candidate entity, first the
Member - Candidate link.

~
~

Driagram

j Member ' ] Ballot
* mid INT mid INT

=+ firstMame VARCHAR(45) oid INT
#lastMame WARCH AR (90) > ballotPidkupTime DATETIME

7 pass CHAR(1Z) | = |
> email VARCHAR{IO)

Candidate
> mid
4 <references=
. Mem ber
|l cang m™id
on update: NO ACTION
| ' mid INT| on delete: NO ACTIOMN

L

W)
P
E
[

fl_Candidate_Member 1 '‘Candidate' {(fk_Candidate_Member1) '™Member’
‘Member' ) 'Candidate’
e Visibility Settings
@ Fully visible
) Draw Split
~) Hide

Relationship Foreign Key




option Mandatory in the Candidate panel.

j Member

the Foreign Key tab and

\
\ mid INT 1
‘\ W) > firstName VARCHAR(45)
\ 7 lastMame VARCHAR(90)
\ & 1
\ » pass CHAR({12)
\ s email vARCHAR(9O)
\‘ > ,
N R 0.1 7
\ - W —
\ .u] Candidate ¥
v [ *migmT 7 |
,' »
| " //
. i e L | /

\‘qelati{:nship >

\
\ Referencing ‘l'able
\‘ Candidata
\ Foreign KP_\,-':“ﬂ-c_Candidabe_Member:l
\
p‘lid: INT (PEJ\
\ 1

\
\

Mandamr\;“

\
\

\
A
[

4
/
/
/
/

E

\

\
\

olr

eign Key

VY

4

/
7/
/
4
/
/7

/

4
/
Gardinality
/
¢ @ One-to-One (1:1)

) One-to-Many {1:n)

Invert Relationship

Identifying Relationshi
Edit Table. .. fring "

4 Ballot w -
4 LN
/ mid INT
0./ =
Y oid INT
, | &
Vs | # ballotPickupTime DATETIME
»
0.*
1 -

Referenced Table
Member

mid: INT {PE)

Mandatory

When done,_ the Rela\tionship panel.



/A One-to-Many relationship is directional. When connecting the related entities, MW \
requires that the entity on the Many side be selected (clicked on) prior to selection of
the entity at the One side. The latter maps its primary key to the foreign key of the
former.

The relationship we are about to create is:
Office (1) — is-being-run-for-by — (1..*) Candidate

(In order for an instance of office, e.g. ' President’', to be part of the election, there
must be at least one candidate running for it.)

This relationship can also be defined as:

Candidate (1..*) — runs-for — (1) Office
Since an office may have many candidates, it is responsibility of the candidates to
"know" which offices they are running for. Thus each instance of entity Candidate must

include "information" about the office s/he is running for. This information is nothing
else but the foreign key in the Candidate table pointing to the primary key in the

KOffice table. /




4 N
Now it is a good time to further specialize entity Candidate. What distinguishes a candidate from a

member is that the former is [deterministically] running for an office. Since a candidate may run for
only one office and an office may have many candidates, the appropriate relationship between

\Office and Candidate is a One-To-Many (1:n) Non-identifying Relationship. )

( ) the Non-identifying One-To-Many Relationship tool.

Diiagram

—_| Member v // | Ballot ™ pis
mid INT 1 .7 - mid INT
7 firsthame VARCHAR(45) Vi oid INT
_ lasthame VARCH AR(90) /,’ ball otPickupTime D ATETIME
pass CHAR(12) )2 1 » p
email V.-!'RCHAR(QD),’ 0.+ W
s - e use the non-

B identifying relationshi

e identifying relationship

L # mia T tool since entity

, | 3
1 Candidate already has a
4

= , _| office v .

Gl e primary key.

_17‘1' title VARCH AR (45) A

| 3

=

11

J Place a Mew 1:n Mon-Identifying Relationship (Quick key - press 2} ]
1:n
4 | (1} +




the Candidate table and then the Office table.
> N
\\ \
\
AN 3\
Diagram \\\ ‘\
| Member Nw ‘\ ] pallot — g
s \ .
mid INT N \ 0= | mid INT
N -
W firstiMame v ARCHAR{45) \\\ 3 oid INT
lasthame VARCHAR{30) AN * | ballotPickupTime DATETIME L
= =
pass CHAR(12) 1 \\\ \\ =
] email VARCHAR(20) R * o
> N \ -
N \
[ N \
N \
\
(] ) candidate ¥ |
0.1 mid INT 1.* \
—_— \
@ Office_oid INT | \
- : N 1
Iv<— 1 oid INT
— N title VARCH AR (45)
. AN
__é \\
1l:in N
N
— N\
1:1 \\
N -
T N 1] By .

MW connects entity Office with entity Candidate with a One-To-Many (1\: 1..*) Non-identifying
Relationship. Notice that this non-identifying relationship link is shown using a dashed line.




the Candidgte table and then

column name
Office_oid to oid. N

N
\
1 N
3 N
= -
: > pass CHAR{12) T~ "
1| email VARCHAR(SO) AN ~ E
1 |2 ~ b
1 AN
2 1 D\A_‘] O |
: Candidate v
| | 0.1 mid INT 1.7
- : @ oid INT :
1 L= | !
1
(] ! m = O : ] office v
: I 1 | oid INT
" Fl || I

Candidate - Table

=

~
O | ~ "
Lgar | Table MameY _|Candidate

column Mame \Dai\ﬁtype

Collation: |Table Default
INT ~ =
INT s

min:lv
@ oid Comments:

Indexes Foreign Keys Triggers Partitioning Options Inserts Privileges

When done, the Candidaté\— Table |_oanel.



p
The Candidate worksheet of the election.xlsm workbook shows three views of each of

the Candidate entity: UML, SQL and Excel Table.

’ 1\ S
/// . II \\ \\\ -
The sglInsert (). function transforms the rows of the table into SQL-Insert
Ve Vi \ \\
statements. K \ .
\ 2 ' \ o
/// II \\\ \\\\\
P/, II \ Se
1 \ \\
| candidate ¥ /! ¥ .
: /CREATE TABLE Candidate N
mid INT P ~
- /
® Oid INT | mid int primary key, M Table: candidate
> N oid int NOT NULL, n n
K FOREIGN KEY (mid) REFERENCES Member (mid), mid oid
! FOREIGN KEY (oid) REFERENCES Office (oid) . -
K )/ 4 2
/ T 4
. . v 8 3
Insert into Candidate({mid.oid) Values(1.4): a9 3
Insert into Candidate({mid.oid) Values(3.1): 10 2

Insert into Candidate({mid, oid) WValues(4 2);
Insert into Candidate(mid, oid) WValues(7 4);
Insert into Candidate({mid,oid) Values(8_ 3);
Insert into Candidate({mid,oid) Values(9,3);
Insert into Candidate({mid,oid) Walues(10.2);



] Member v

d INT
m :l Candidate ¥ :l Office v
firstName YVARCHAR(45)
0.1 mid INT 1.7 1 oid INT
lastName VARCHAR(9OD) —mm—— e e
» oid INT }‘ “ title VARCHAR(45)
pass CHAR(12) > >
email VARCHAR(90)
=
mid |firstName [lastName [pass email

1[{Ann Anson aal1119 aanson@misor.org L id d

2|Ben Jamin bj11122 bjamin@misor.org ... mi ol oid | title

3|Cir Cus cc22211 ccus@misor.org ¢~ < _ e 1 4p -

4[Don Donski dd00413 ddonski@misororg  Je-—___ " 3 1=~~~ 1|{President

5(Eve Lady el88764 elady@misor_org = 4 2F--sTA 2|Vice-President

6|Fin End fe00011 fend@misororg |  __--- 7 4r-- 2% 3| Treasurer

7[Gin Rum gri2345 grumi@misor.org T - 8 3’,0 4|Editor

3|Hal Bar hb01011 hbar@misor_org e =" _-- 9 3r,” 5|Web Manager

9{lan Y an 39900 nyan@misor.org - __--- 10 2

10|Jan Dsik jo33322 Josiki@misor.org e =~

Looking at the relationships between the entities, defined by means of primary and foreign keys, one can see
that, for example, 'Ann'(pk: mid=1in Member) is a candidate

(pk: mid=1, having fk: mid=1 and oid=4 in Candidate) who is running for office of 'Editor' (pk: oid=4) in Office.
In table Candidate, the foreign keys, mid and oid, are set for this relationship to the values of the primary keys of
'Ann'and 'Editor’, respectively. In table Candidate, the key mid plays a dual role. It is both the primary and
foreign key (resulting from an identifying relationship).




Since there will be one more entity and relationship in the model, why don't we
the entities approximately as shown below.

It can be done by simply

-

-

the entitjies around.

. - 7
Diagram Lot 7

| Member Vs ’
mid INT

firstMame vV ARCHAR{45)
lastMame VARCHAR{20)

~
i pallot

pass CHAR(12)
email Vv ARCHAR(2O)

Aleanny ale

A ,
lace a Mew Table (Quick key - 9(&55 T} }
7

L
= e

s ’

AN 0.1 ’
— Y F/
e Candidate ¥
N
-Tﬁ iy INT q.*
-m N e e e e o . e e — — — —
@ oid I
1:1 N -

When done, the New Table icon.

| mid INT
o=
\ .
'y oid IMT
‘\ | ballotPickupTime DATETIME
\
\
\
\
. 0..
\
\
\
\
\
\
\
\
\
\
\ 1
X
—| Office -
1 oid INT

-

>

m



in the m

iddle of the diagram to place a new table there.

Diagram

8B 8O0 Y G 7

_| Member v
mid INT

» firstMame vV ARCHAR{45)

2 lastMame VARCHAR(90)

# pass CHAR{12)

> email VARCHAR(S0)

[ 3
1
0 |
—| candidate ¥
mid INT ..
@ oid INT

e —] Ballot v
mid INT

oid INT

2 ballotPickupTime DATETIME

, >
e
K/
0.
| table1 ¥
AS
\
\
\
\
N
N\
\
AN
\ 1
\
AY
N —| office v
4= AN 1 oid INT
________________ MO T T < title VARCH AR(45)

N >

¥

n

[ MW adds a new entify (tablel) to the diagram.




the new table.

Diagram :
| Mmember A : _ ) N
& mid INT 1 | Ballot L4
1
# firstMame WV ARCHAR{45) 1 0= mid INT
1 . 3
== > lastMame VARCHAR{I0) 1 oid INT =
# pass CHAR{12) : 2 ballotPickupTime DATETIME
L] > email VARCHAR(20) : »>
| 3 1 .
[+ | 0.*
(] 1 :Y] table1 ¥
(=]
0.1 1
1 j cCandidate v | Office A
s mid INT 1.® 1 oid INT
e = - = > tile WARCH AR(45)
1:1 > [ 3
< 3 y




the name of this table to Vote and column
vid of type INT as a primary key.

’
v,
2
\ .
\\ \ Dliagram
\
\\ N
\ \ —_| Member
\ )
\ &7 mid INT —| Ballot
\\ \ > firstMame W ARCHAR{45) o+ ‘ mid INT
N -
\ 7 # lastMame VARCH AR{S0) oid INT
\
\ » pass CHAR{12) # ballotPickupTime DATETIME
\
\ > email VARCHAR(IO) -
\
\ o >
\
AN L3
\
\
N
\
\

\ Wote - Table >

— \

K
'3
\ Table Mame: \k-'ohe
1 A

\ | Schema:  election

:‘olumn Mame \; Datatype PEE MM UQ BIM UM ZF

Collation: |Table Default
vid \ —— R ollation able Defaul
= =

= O i O | Comments:

Columns Indexes Foreign Keys i rs Partitioning Options Inserts Privileges

When done,_ the Vote'- Table panel.



Entity Vote serves here are a set of votes cast for the candidates. Since a candidate may get many
votes and each vote is cast exactly for one candidate, Candidate — Vote is a One-to-Many

relati

Diagram
IEI | Member b B
&y mid INT —1 Ballot v
> firstMame V ARCHAR(45) - | mid INT
&7 7 lastMame VARCH AR(30) - oid INT =
s pass CHAR({12) | » ballotPickupTime DATETIME
»email VARCHAR(90) >
>
[ . R
(=] 1 | vote ¥
| wid IMNT
-
=]
0.1 1
11 ] candidate ¥ —| office v
I mid INT 1. 1 oid INT
~~<|esdper | - - -~ —-—"—"—-———————7—7—7—7—7— » title VARCH AR(45)

1:1 s - >

[ Place a Mew 1:n MN3m-Identifying Relationship (Quick key - press 2} l

1n S~o

vl 1 [II S~ | 3

~

( ) the 1:n N\c;ff-identifying Relationship tool.



the Vote table and

First
then the Candidate table.
v —
Diiagram I\ PPRL
\ 2 o
\ rd
—| Member v //’
& mid IN"Q Ll Ball;t’ v
ﬁrsﬂuam“e W ARCHAR(45) mi;mﬁT
= lastMam& VARCH AR{90) ,’cTid INT =
. =
pass CHAR(12) ballotPickupTime DATETIME
email v ARCHAR(90) >
\ -
) 1 ,/, o= .
&
(] 1 —| vote v
\ 1.5 | 0 vid T
“ I[ @ Candidate_mid INT
\ | .
\ |
=l ! [
o) o~
———— * | \\ 1
1:1 —_| candidate ¥ 1 | S O | |
~ L 4
= mid INT - SO —] office
: . N )
@ oid INT R 1 oid INT
1:1 - =2 title VARCH AR(45)

MW connects entity Candidate with entity Vote with a One-To-Many (1 :\i..*) Non-identifying Relationship. This
relationship needs to be “relaxed” as there may be candidates who will not receive any votes.




the Candidate - Vote relationship link.

i —_| Member )
mid INT "] Ballot
~# firstMame v ARCHAR{45) mid INT
O |lastMame VARCHAR(90) ! - oid INT

' pass CHAR(12) | # ballotPidkupTime DATETIME

Z email W ARCHAR(20) Lg

vid INT
“¥ Candidate_mid INT
»

R
e
L
[
L
il

0.1

1

j Candidate v A 1 Voite
s — t____ Candidate_mid | office

@ oid INT

. <references >
1. Candidate

oid INT

> mid O tile VARCH AR{45)
on update: NO ACTION
on delete: MO ACTION




option Mandatory in the Candidate panel.

Diagram

pED Y 2o

— -

—_—m

Relationship >«
\

1
| Referencing ‘IleIe
| vote

\

\ Foreign Key: %_".-'obe_l:andidabel
‘|Candidabe_mid\ INT
\

7/
Cardi,nélity
[ :,/ One-to-0One {1:1)
/(é- One-to-Many (1:n)
7
4
1

’ Invert Relationship
/
\

7
\ Identifying Relationshi
Mandatory Edit Table... = fring P

Relationship Fordign Key

When done, the R“elationship panel.

the Foreign Key tab and

> tithe VARCH AR(45)

.

Referenced Table
Candidate
mid: INT (PK)

Mandatory Edit Table...



the name of column Candidate_mid to mid.

Diiagram

7’
’
- - 7
—_| Member A e
7 75
mid INT .71 mallot
= firstMame V AR CHAR(45) s mid INT
&7 0.
2 lastMame VARCH AR (90) , oid INT
B - pass CHAR(12) . s - ballotPickupTime DATETIME
- email Vv ARCHAR(2O) ///
) = -
O s .| 0=
1 " wéte ¥
’
= 1% | J%id INT
=] ——
r P mid INT
I . >
1.7 O O |
-
g 4| LI s |
Vote - Table
’
g \ | Table Mame: |‘-"B‘2 | Schema: election
\ /
Column Mame Datatype MM UQ BIM UM ZF .
Collation: | Table Default
vid i o o Y
WD O O [ [ Comments:
] e ] o R s O
\
\
\
\
\
\
\
4 | \ {11 | 2
A
Columns Indexes Foreign Keys Triggers Partitioning Options Inserts Privileges

When done, the Vote — Table panel. \

7’

>

[

¥

=




p
The Vote worksheet of the election.xIsm workbook shows three views of each of the
Vote entity: UML, SQL and Excel Table.

1 [ SS

1 1\ Se
1 1\ 0 T~ .
The sqlInsert () function transforms thexows of the table into SQL-Insert
] \ S
\_statements. ! L N
1 : \ \\\
1 \ \ S
1 | \ S
| 4 | \\ \\\
“Ivore ¥ b RN
vid INT ! CREATE TABLE Vote AN
@ mid INT : ( T~o
| id int primary key auto_increment, \\
- . mid int NOT NULL, Ta

1 a SR

! FOREIGN KEY (mid) REFERENCES ~iATable: WVote
| Candidate (mid) n n
| ); vid mid
| 1 13
1 2 22
v — 3 22

Insert into Vote(vid. mid) Values(1,13);

Insert into Vote(vid.mid) Values(2,22); 4 22

Insert into Vote(vid.mid) Values(3,22); 5 13

Insert into Vote(vid, mid) Values(4,22); 6 3

Insert into Vote{vid,mid) Values(5,13). 7 22

Insert into Vote{vid,mid) Values(6,3): g 13

Insert into Wote(vid, mid) Walues(7,22); J 135

Insert into Votefvidmid) Values(8.13). 10 13

Insert into Vote(vid.mid) Values(9,13);
Insert into Vote(vid.mid) Values(10,13);



Examining the relationships between the entities, defined by means of primary and
foreign keys, one can see that, for example, candidate 13 (fk: mid=13 in Candidate)
has received 5 votes (pk: vid=2, 3, 7, 11, 13, with fk: mid=13 in Vote).

Table: Candidate Table:- vote
n n n n
mid oid vid cid
1 4 1 22
“Iwvote ¥ 3 1 y 2 13
4 2 7 3 13
0= wid INT .7
—_——— 7 4 /// 4 22
i ® mid INT g 3 . 5 27
7.7

I = 2 3 Lt 6 3
I 10 2 27 - T 13
I 12 3| 7 -7 B 22
~J candidate ¥ I 13 1l SO g 3
e e N I 15 2l S ~-l 10 22
mid INT 18 [ \\\ Sl 11 13
@ oid IMNT 20 4 SO 12 o9
- 21 4 Ss 13 13
22 1 14 3
23 4 15 3
24 2 15 3
gg g 17 22

a7 =]

40 )




~

The logical phase of the database design is done! It has enough
details (tables, attributes, primary keys, foreign keys and cardinality
constraints) so that it can be transformed into an executable SQL
model. MW can do this transformation via its Forward Engineer
SQL export facility (menu options):

File > Export > Forward Engineer SQL Create Script ...
or

Database > Forward Engineer ...

The following instruction shows how to do it using the latter
command.

KMake sure that your EER diagram is saved! )




menu options Datapase followed by Forward Engineer.

P 7 4 = Iy
B MysQL Workbench ‘ . ‘ P ‘ R N
EER Dhagram >
File Edit Wiew  Arrange Model Databasg Tools  Scripting Help
-’
| Connect to Database... Ctrl+L
IJ[‘H@.:—;.-;E EE!|_-,| Lelyly) o Database r+,/

Manage Connections... ’ <

Bird's Eye = b
Reverse Engineer... 2 Ctrl+R

-’
Forward Engineer... & Cirl+G

Schema Transfer Wizard... j Ballot
Migration \Wizard... mid INT

Edit Type Mappings for Generic Migration... - oid INT
Synchronize Model. . Citrl+Shift+Z | # ballotPickupTime DATETIME
Synchronize with Ay Source... Cirl+Shift+Y

»

Compare Schemas...

1 _lvote ¥
wid INT

Catalog Tree

Tables .
: Ballot e @ mid INT
Candidate »
Member » 0.1
Office » 1
| Vote » j Candidate ¥
j Office

oid IMT

@ oid INT )
Diescription Editor o 2 title VARCHAR(45)

[No Selection ' >

Layers User Types | mid INT




UUse your rqot connection and cl/ic/k button Next.

" Forward Engineer to Database

1
\
1
1
\
- - \ \
Connection Options _ \
= Set Pararﬁ‘aters\(or Connecting to a DBMS \
\ \ \
\ A \
\ R
Stored Connecthon:  Local instance MySQL
\

Connection Metho\i:

-
Standard (TCR/IP)
Parameters |ssL ', | Advanced |

Selett from saved connection settings
\
+ Methbd to use to connect to the RDEMS
1
\
5 '
Hostmame: \j127.0.0.1
\
\Y]
Username

4
root

Password:

\

1
Mame or IFjaddress of the server host. - TCFH
Mame of 'H"I% user to connect with,

| storeinvault... ||

Default Schema:

\
The user's password. Will be requested later
1

\
The schema to use as default schema. Leave
\

\
\
1
Y
\
NY]
A\




Select (check) options Drop Objects Before Each CREATE Object, Generate DROP
SCHEMA, and Generate Separate CREAT’E INDEX Statements an’d,th’e'n click button Next.

\ -

" Forward Engineer to Database

Connection Options 4 -7
=R Set Opti.vzs for Database to-lfe Created
Dptions 7 g -
/ -~

-

Dptiorlsl

-
DROP Objects Before Each CREATE Object

m’Generate DROP SCHEMA
Skip creation of FOREIGM KEYS
\ [] skip creation of FK Indexes as well
\‘ Omit Schema Qualifier in Object MNames
\D Generate USE statements
Generate Separate CREATE IMDEX Statements
Add SHOW WARMIMGS After Every DDL Statement
Don't create view placehoder tables,
Do Mot Create Users. Only Create Privileges (GRAMNTS)
Generate IMSERT Statements for Tables
Disable FK checks for INSERTs




Select (check) just one option, Export MySQL Table Objects, and then click button Next.

7
4 l
4
7
’ /
= | /
L&) ’
4 /
Select Objects to férward Engineer G
/
4
’ l /
To excdude objects #f 5 specific type from the SQL Export, disable the corresponding checkbox. Press Show Filter /
and add objects 9llpatbems to the ignore list to exdude them from the export. /
7 Il

¥ /

Export MySQL Table Objects

5 Total Objects, 5 Selected Vi

/7
7
— 7
= Export MySQL View Objects
]

5 Show Filter ,
0 Total Objects, 0 Selected

7
;
@ Export MySQL Routine Objects
&
0 Total Objects, 0 Selected 7
’
’
Export MySQL Trigger Objects !
0 Total Objects, 0 Selected 7
’
’
’
Export User Objects
A showFiter ]
0 Total Objects, 0 Selected /
’
;
4




MW generates an SQL script, including all statements necessary to create the database, election,
tables (Member, Office, Ballot, Candidate and Vote) as well as indexes of the foreign key for tables

(Ballot, Candidate and Vote).

Save the script to a file, click button Copy to Clipboard, and then click button Next.

!
Review the SQL Script to be Executed II

1
!
I}
1
SET @OLD_UNIQUE _CHECKS=@@UNIQUE_CHECKS, UNIQUE_CHECKS=0; I
SET @OLD_FOREIGN_KEY, CHECKS=2@FOREIGN_KEY CHECHKS, FOREIGM_KEY_CHECKS=(;
SET @DLD_SQL_MDDE=#:@SQL_MODE, SQL_MODE="TRADITICNAL ALLOW_INVALID_DATEE';
1

DROP SCHEMA IF EXISTS ~election” H
CREATE SCHEMA IF NOT EXISTS " election’ DEFAULT CHARACTER SET utfd COLLATE utfﬁ_éer‘leral_c:i H
USE ~election” j Il h
_________________________ Lo
-- Table ~election” . Member"
_______________________ T
DROP TABLE IF EXISIS ~election™ . Member™ ;
1

000 SO L

CREATE TABLE IF MOT EXISTS ~election”.” Member™ (
“rmidT INT MNOT MNUWLL,
" firstName™ VARCHAR(4S) NULL,
lastMName” WVARCHAR(S0) NULL,
“pass” CHAR(1Z) NULL,
“email” VARCHARIZO) NMULL,
PRIMARY KEY (f mid™))
EMGIMNE = InnoQB;

J

(—_——_—_—_-_—_——_—_—

%
-




MW connects to the server (DBMS) and executes the SQL script. The logical design has just been
transformed [automatically] into a physical database.

Click button Close.

| Forward Engineer to Database
Forward Engineering Progress
The following tasks will now be executed. Please monitor the execution.

Press Show Logs to see the execution logs.
SQL Script

) Connect to DEMS
& Execute Forward Engineered Script

Commit Progress

) Read Back Changes Made by Server
] Save Synchronization State

Forward Engineer Finished Successfully




Why don't we connect to the election database and add a few records to the tables. The

election.xlsm workbook contains sample Insert statements.

( ) menu options Database and Connect to Database ... . ‘

4 -,
4 e
’ Pie

-
B MysQL Workbench

F 3 MySGQL Model™ felection. mwb) EER Diagram
File Edit Wiew Arrange Model D’atabase Tools Scripting ﬁﬂp

L (2 P e = g @ ] Connect to Database... 4~ Ctrl+U

Manage Connections...

Rewverse Engineer... Ctrl+R
Forward Engineer... Cirl+G

Schema Transfer Wizard. ..

Migration \Wizard...

' _1 Ballot
Y mid INT
! oid INT

Edit Type Mappings for Generic Migration...
Synchronize Model... Ctrl+Shift+Z£
Synchronize with Any Source... Ctrl+Shift+Y"

Compare Schemas
"7 vote

T e 1 Ll
. ! vid INT

= [ Tables < B = T
[ Ballote @ mid INT

[l Candidate »
: Member

0.1

' ] candidate ¥ 4
‘midinT 0 [ ———~

@ oid INT e

| < ballotPidkupTime D ATETIME

o.*

1

' ] office
Y oid INT
< tithe VARGCHAR(45)



Use the root connection. 7ype name election for Default Schema and then c/ick button OK.

Stored Coh\nection: » Select from saved connection settings

Connection I'U}gthod: Standard (TCR/IF) - Method to use to connect to the RDEMS

FParameters | g I Adwvanced

A)

Mame or IF address of the server host. - TCP/IF port.

\
Hostname:\ 127.0.0.1
\

&
. )
Username: root

Mame of the user to connect with.

Fassword: Store in 'lj»a’u]t ] [ The user's password. Wil be requested later if it's not set.

N4
Default Schema:  alection

The schema to use as default schema. Leave blank to select it late




MW opens a Query panel and reveals all existing databases in the SCHEMAS panel. A full expansion
of the election tree will show more details, including column names.

the election tree in order to reveal the tables. ‘

T

L
& MySQL Workbench [ = eS|
#&  wmysaL x| Mysal@127.0.0.1:3306 T——

File Edit #ew Query Database Server Tools Scnipting Help CO=RAC L =

&dl 6l SEEFIGET B @

Mavigator
MANAGEMENT EHZ iy 8O BEE QR
o Server Status 1
5l Cliedt Connections
_'_ Usels and Privileges
= stafus and System Variables
d; Daka Export
;,13 D-;!ta Import/Restore

mNsTANEE
B #tartup J Shutdown
A Ferver Logs
# loptions File
1

SCHEMAS
(=1 F’ﬂter objects

w (¥ election

w 35 Tables
> ballot
[ candidate
[ member
[ office
- wote Action Output

> B Views Time Action Duration / Fetch

» 5 Stored Procedures

Object Info




and all

the Insert Statements”

-
-

to the eIectio[\.xIsm workbook and

select the Member worksheet.

e
7
s

) S

TFLL

g Home || Insert | Page Layo! Formu;és Data | Review | View | Developer | PDF Archit | Team | & @ o B ER

- £ b 1Y _j)v l= elei"tion.xlsm [Compatibility Mode] - Microsoft Excel

j & Arial 1w - f = ; General - A.r g=Insert - - "}‘u’v
Paste,_;'i B 7 U- AA E B $ - % Sytes 3% Delete - | [g]~ 42~
L Prag- | oy - A B %9 500 - ::I Format = (2~
Clipboard Font Number Cells Editing
=sglinsert(5BS13,5A514:5E515,A16:E16) v
& i B B

|_|:||IE|£17-1

I
Member .~ Office - Ballot

H
4k M
Ready | F3 |

Candidate Vote

2 14
Count: 44 |[EEH|[E 1 40% (=) )




back to the Query panel in MW and

Ctrl+V, in order to paste the Insert

\ 4
statements. S y -
) Il 7 ‘
[ B MysQL Workbench 4 (o =0 [ S |
#  MySQL Model” felectionmwb) > Disgram %  Mysal@127.0.0.1:3306

File  Edit

Mawigator
MAMNMAGEMENT

° Server Status

| Client Connections

Users and Privileges
Status and System Wariables
Data Export
Drata Import/Restore

i
2
=
&

&

INSTANCE
H startup / Shutdown
a Server Logs

#~ Options File

SCHEMAS
Q, Filter objects

election
w 3 Tables
w» E ballat
w @] Columns
#« mid
# oid
# ballotPickupTime

Information

}, Tools Scripting

Z ¥ B0 IBE|GOR = (1=

§(|sert

Insert
Insdpt
Inserg
Insert\
Insert
Insert
Insert
Insert
Insert
Insert
Insert
Insert
Insert
Insert
Insert
Insert

Help

into
into
into
into
into

to
ingo
intw
into
into
into
into
into
into
into
into
into

A

7
7

Zemb', "zd2828 »
ran’, "kf2929
ran’,"fg3eze

"Pick®, "pi3il31

Rinck"', "'rk323

"Batton®, "bm33

"Buteck"®, "bn34

2 "Chinu',y "co353
"Manu' , "'mp3636
"Linky ', "1q373
"Connky ", "'cr3s8
"Demdem” , "d=39
p,rtde
"y kvl =
"t med24
"alCy434

2 "bzaa4a

Member(mid, firstName, lastName, ags, email)
Member(mid, firstName, lastNamg,pass,email)
Member(mid, firstName, lastNgnfe,pass,email)
Member(mid, firstName, lasthame,pass,email)
Member(mid, firstName, la,{tName, pass,email)
Member(mid, firstName,XastName,pass,email)
Memher‘(mid,fir‘stNanﬁﬁ lastName,pass,email)
Member(mid, firstName, lastName,pass,email)

ember(mid, firstName, lastName,pass,email)
Member(mid, firstName, lastName,pass,email)
Mewmber(mid, firstName, lastName,pass,email)
Memher‘(mid,fir‘sthlame,lastName,pass,emailj
Membeg(mid, firstName, lastName,pass,email)
Member{mid, firstName, lastName,pass,email)
Member(hmid, firstMame, lastName,pass,email)
Member(mid, firstName, lastName,pass,email)
Member(midy firstName, lastMName,pass,email)

Y

Values(
Values(
Values(
Values(
Values(
Values(
Values(
Values(
Values(
Values(
Values(
Values(
Values(
Values(
Values(
Values(
Values(

L I

"Beron

I

[l Action Output

Time Action

< |
Object Info

With all the Insert statements in the Query panel,

Dwraticn f Fetch

the Execute button.



The Output panel shows feedback for each of the executes statements.

\

\

ﬁ e

Mysgl@127.0.0.1:3306 =
Eile Edit ﬁé{ Query Database Server Tools  Scripting Help

Mawigator
MANAGEMENT
Server Status \

Client Connections\

Users and Privileges \
Status and System Variéeles
Data Export \

Data Import/Restore \\

INSTAMNCE
B startup / shutdown
A Server Logs
A~ Options File

SCHEMAS

Q, Filter objects
w [ election
w [F Tables
w E ballat

w [ Columns

% mid

+ oid

# ballotPickupTime

In order to clear the Qu"ery panel, select all the Insert statements (press Ctrl+A) and press

the Delete key.

B E 6 O El = a [1][=)

Member(mid, firstName, lastName,pass,email)
Member(mid,firstName, lastMame,pass,email)
Member(mid,firstName, lastMName,pass,email)
Member(mid,firstName, lastMame,pass,email)
Member(mid, firstName, lastMName,pass,email)
Member(mid, firstName, lastName,pass,email)
Member(mid,firstName,lastMame,pass,email)
Member(mid,firstName,lastMame,pass,email)
Member(mid, firstName, lastMame,pass,email)
Member(mid,firstName, lastName,pass,cmail)
Member(mid, firstName, lastName,pass,email)
Member(mid, firstMName,lastName,pass,email)
Member(mid,firstName, lastMame,pass,email)
Member(mid,firstName, lastMame,pass,email)
Member(mid,firstName, lastMame,pass,email)
Member(mid, firstName, lastMName,pass,email)
Member(mid, firstName, lastName,pass,email

Output

]

Action Output

41
42
43
44

Time
11:50:03
11:50:03
11:50:03
11:50:03

Action

Insert into Memberimid first MName lastMame pa...
Insert into Memberimid first Name lastMame pa_
Insert into Memberimid first Mame lastMame pa...
Insert into Memberimid first Mame lastMName pa...

Meszage

1 rowvis) affected
1 rowis) affected
1 row(s) affected
1 row(s) affected

"Batton ", "bi
"Buteck"', "bn
"Chinu"s "
"Manu',"
"Linky "s "l1q
"Connky " s "cC
"Demdem” , "d
"Reprep’, "'rt4e
‘Kigge ', "kwala
1igEy s Tmea24
"Ceron ', "cy434
"Beron” , "bz

Dwraticn / Fetch
0.000 sec

0.000 sec
0.015 sec
0.000 sec




In a similar way, bring the other Insert statements (for tables
Office, Ballot, Candidate and Vote) from the Excel workbook,
election.xlsm, to the MW's Query panel. Execute the
statements and explore the database by running a few

queries.




After all the sample records have been added, run a few queries. The first example shows all
positions stored in the Office table.

statement SELECT * FROM Office; into the Query panel and the
Execute button. .-~

e N ——— >

Z

2 7 B | Rl an=

SELECT *LFRDM Officej;

D |Edit|iﬁ|g}§:. Expor/Import g 4] |WlapCelCDnu=_-nt Ia

title
President

Vice-President

Treasurer
“““““““““““““““““““““““““““ “‘{ Query result!

Editor

Web Manager

Cancel

Cl Action Output -

Time Acticn hes==ge

Dwration / Fetch

& 1 12:23:05 SELECT * FROM Office LIMIT O, 1000 5 row{s) retumed

"‘+ Query status!




The second example shows all the candidates.

statement
SELECT * FROM Member WHERE mid IN (SELECT mid FROM Candidate) ;
into the Query panel /

4

‘the Execute button. .

and

CHIZAFAa0 x5 RI= g 0=

1 ® SELECT * FROM Member WHERE mid IM {SELECT mid FROM Candidate); |

4 | [} | 2

Result Set Filter: ﬁlﬁﬁtlﬁlg}% Exputﬂmpmt:ﬁ@|mapcuc.:
md _ frsName  lastiName  pass  emai The same result can by done by an
» |3 Cir Cus ccZ2211  ccus@misor.ong . .
13 Mac Intosh mi77738 mintosh@misor.org eXpl ICIt JOl N Statement:
22 Win Cent cwDDD01  veent@misor.org b3
4 Don Donski ddD0412 ddonski@mizor.ong SELECT FROM Mernber JOIN
10 Jan Oisile 033322  josik@Emisor.org Candi da te US ING (mid) ;
15 Dire Gon o0g33344 ogon@Emisor.org
24 Her Hes wxx 12345  xxes@Emisor.org .
8 Hal Bar hb01011  hbar@misor.org —

Cancel

| Action Output -

Time Action Message Dwuration / Fetch
(] 1 12:23:05 SELECT * FROM Office LIMIT O, 1000 5 rowis) retumed 0.000 sec # 0.000 sec
& 2 12:30:00 SELECT * FROM Member WHERE mid IM {SE... 20 rowis) retumed 0.000 sec # 0.000 sec




The third example shows all the candidates and offices they are running for.

statement
SELECT * FROM Member JOIN Candidat/e USING (mid) JOIN Office USING (oid) ;

into the Query panel
and the Execute button. .~

Query 1 =

3 P2 — i
HHl @8 0 8B g E = 1 (=
1 e SELECT * FROM Member %DIN Candidate USING({mid) JOIN Office USING(oid);
2
« | {11

Result Set Filter- 4% | expor: B | Wrap Cell Content IR

oid i firstMame last Mame pass email title
Cir Cus cc2?211  cous@misor.ong President

Mac Intosh mi77 788 mintosh@misor.org  President

Win Cent w01 woent@misor.ong President

Don Donski dd0413 ddonski@misor.org Mice-President

Jan Oisike 033322  josik@misor.org Vice-President

Ore Gon og33dddd ogon@misor.org Vice-Presidert

Her Hes 12345 xxes@misor.ong Vice-Presidert
3 Bar hb01011  hbar@misor.ong Treasurer

Result 7 Read Qnby 8

Ol Action Output -

Time Action hdes=age Duration / Fetch -
& 2 12:30:00 SELECT * FROM Member WHERE mid IN (... 20 rowis) retumed D.000 sec ¥ 0.000 sec [
[ 3 12:34:359 SELECT * FROM Member JOIN Candidate U... 20 rowis) retumed 0.000 sec ¥ 0.000 sec ‘E ‘
& 4 12:35:54 SELECT ~ FROM Member JOIN Candidate U... 20 rowis) retumed 0.000 sec # 0.000 sec | |




The fourth example shows all the members who have not yet picked any of their ballots.

statement

SELECT mid, lastName FROM Member WHERE mid NOT IN (SELECT mid FROM Ballot) ;

into the Query panel
and the Execute button. ,

1|

\

\
Queny 1 S

2

1

P — | -
HEIY R0 GoE < e 1=

1 ®

SELECT mid, lastName VEROM Member WHERE mid NOT IN {SELECT mid FROM Ballot);

(1] | 2

»

#*

<
<
<

]l

Result 5et Filter:

mid
5
15
25

42

Action Output -

Action Mes==ge Dwrsticn / Fetch -~
4 12:35:54 SELECT * FROM Member JOIN Candidate U... 20 row(z) retumed 0.000 zec ~ 0.000 sec
5 13:25:40 SELECT mid, lastMame FROM Member WH... 5 rowi(s) retumed 0.000 sec ¥ 0.000 sec ?
& 13:38:36 SELECT mid. lastMame FROM Member WH... 4 rowi(s) retumed 0.000 zec ~ 0.000 sec i|

Edit Ex| fual Wirap Cell Content A
:::Tame Using an existential query:
Bes SELECT mid, lastName
_— FROM Member
WHERE NOT EXISTS
(SELECT * FROM Ballot WHERE Ballot.mid=Member.mid) ;

Cancel




This final example shows the number of positions the members have already voted for.

statement
SELECT mid, Count(Ballot.mid) ,FROM Ballot GROUP BY mid;
into the Query panel

and the Execute button.

7

Query 1 =
HHly ¥ 0™l Rly= Q (1=

SELECT mid, Count(Ballot.mid) FROM Ballot GROUP BY mid;|

1
2
4 | [

Result Set Filter: ﬁlExp-ur::Elmapc.alcﬂment ia

mid Count{Ballot mid)

39 Notice that one of the members have
picked up only one ballot.

40
41

43
44
45

Result 10 Read Only

Ol Action Output -

hMess=ge Dwration J/ Fetch

0.000 sec / 0.000 sec

& 6 13:38:36 SELECT mid, lastMame FROM Member WH... 0.000 sec /~ 0.000 sec —
471 rowi{s) retumed 0.000 sec # 0.000 sec |'_ |

& 7 13:43:33 SELECT mid, Count(Ballot mid) FROM Ballot ... i

Tirne Action

[ 5 13:25:40 SELECT mid, lastName FROM Member WH... 5 rowi{s) retumed
4 rowis) retumed




4 N
This concludes the Forward Engineering case,

including the logical design and schema
generation, extended by populating the databases
with sample records and running queries. The
remaining slides show how to Reverse Engineer an
existing [physical] database. It is a good time to
save and close MW (MySQL Workbench). Then

Kstart a new instance of MW (a fresh start). y




MySQL Workbench and select the Data Model option (see slides 4 and 5 for
details).

Button(>) and select the Create EER Model from Database.

\
\ /7
\ 4
\ 4
N £

\
B MysoL Workbench N )
N
AN

() N ’
\ /

N
File Edit View Datsbase Tools“, Scripting Help ,’
A ’

4

Models ® ® &/

| ¥ Create EER Model from Database |
Create EER Model from Script

=D O _edutdbhelectiontdesign
] election

05 Jul 18, 10:41




LAY
L\
B -
Reverse Engineer Databas
Connection Options

Use your root connection and c/ick button Next.

|
\
\
Seat Par‘qunetém for Connecting to a DBMS
\ \
\
\

\ 4
Stored Conkection:
\

1
1
1
\
\
X \
Local instance MySQL
Connection M%thod:

-

Standard (TCR/IP)
Parameters |‘\-§5‘.|_ I adwvanced |
Hostname: k

Select from saved connection settings
V127.0.0.1

1
- Method to use to connect to the RDEMS
\
1
\}
| :
¥
Username: oot
Password:

1

Mame of the usé‘r to connect with.
| storeinvault... ||

Mame or IP add(ess of the server host. - TCP/IP p

The user's password. Will be reguested later if it's
\

\
\
\
\
\
\
\
1
1
1
1
1

Back |[‘\'§ex:t | [ canesl |




[ MW is connecting to the server and retrieving the existing schemas from the DBMS. ]

Click button Next. |

\

o i e S T
[ 1

Connecton Optons
S R Cconnect to DBEMS and Fetch Information ‘\

Connect to DEMS

The following tasks will now be executed. Please monitor the execution. '
Press Show Logs to see the execution logs.

i Connect to DBMS

» Refrieve Schema List from Database

Execution Completed Successfully
Fetch finished.




Select database election and click button Next.

' Reverse Engineer Database

Connection Optons <al Sch/e to rse Engineer
4

Connect to DBEMS /

Select Schemas - 4
@//Select the schemas below you want to include:

/
election
sakila
test
world




Click button Next.

| Reverse Engineer Database

Retrieve and Reverse Engineer Schema Objects

The following tasks will now be executed. Please monitor the execution.
Press Show Logs to see the execution logs.

v Refrieve Objects from Selected Schemata
) Check Results

Retrieval Completed Successfully
Finished.




Male sure options Import MySQL Table Objects and PIace imported objects on a diagram
are selected and click butt‘on Execute. /

'Reva'se'l-:ngineer Database

Connection Optons

7/
N

/7
Import MySQ) “Table Objects >

7
5 Total Objesfs, 5 Selected
7

K
Place imported objects on a disgram




Click button Next.

| Reverse Engineer Database
Reverse Engineering Progress
The following tasks will now be executed. Please monitor the execution.
Press Show Logs to see the execution logs.

» Reverse Engineer Selected Objects
& Place Objects on Diagram

Operation Completed Successfully

Finished parsing MySQL SOL script.




Click button Finish.

Reverse Engineering Results

Summary of Reverse Engineered Objects:

- empty schema 'default_schema'
- & tables from schema 'election’




The table objects are not arranged in a friendly way.

the tal(!es around in order to better organize the diagram. ‘

Chagram

1T WS

mid TN‘E{1 0

1
1
1
1
1
1
1
= X Y S| @ oid INTES
1 \ A Y ~
1 \ = S ]
| 1 \\ TN I 1
! IR P N B &
\ I's 1
" I \ l \ g
1 \ r~ ~
. e {ins =
1 \ 9% I N \\
1 \ | 1 N ~
y =\ -
: i vobte ¥ N | i ballot b
_,' _______ vid 1y | O L mid INT(11)
= | : @ mid INT(11) - oid INT {11}
el : 1 »> |  ballotPickupTime D ATETIME
1
S [
I
1:1 : ] J
1
_é \
1:n I ! A 1.7
] o
— 1
101 1 u A
1 \ —
e v M L=l
el 4| 1 Y | *




Notice that the diagram is almost identical to the original one (developed manually). The critical
difference is that the relationship between Member and Candidate is shown as One-to-Many
(1:1..%).

the Member - Candidate relationship link.

/

7

Dhiagram ¥
1
I .
LIS
7
am mid IMNT{11) p —_| ballot v
firstflame 'l.-'.ﬁRCHARl;él-E} 1 | mid INT{11)
o lastame UARCHAF;fguj ™ oid IMNT (11} 3
pass CHAR{12) II | ballotPickupTime DATETIME
email VARCHAR ($0) >
/ > b
[ 1 1
, .
/ vobe ¥
1], m
, 1.* wid INT{11)
* N I -
y { @ mid INT{11)
-
:
[ 1. :
1
— —_| candidate ¥ I
1:1 | ' ] office v
mid INT({11)
= & oid INT(11) LSEERESEY FEEREEE PR PR 1 | ¥ eidINT(11)
> title WARCH AR(45)

1:1 >




the Foreign Key tab.
the Mandatory option in the Candidate panel.
; the One-to-One (1:1) cardinality option.

midI’INT{l 1)
2 firstMame vV ARCHAR(45)
e IEB"I:T‘Jame VARCH AR{S0)
> pp!ss CHAR({12)

A vrammiiam

T batigt”

mighTNT(11)

*

v Sid INT(11)

# ballotPickupTime DATETIME
-

Relations h;b »
PR
Ref‘ere;hcing +‘able
candidate ‘\

1
Forgign Key: fh_Candidate_Member 1

i INT(11) (PH)
\

\
\
\

Relationship Foreign Key

When done,_

Cafrdinality e e
@ Dne—ba;zﬁe (1:1)
o] OI‘I/&'—{I)NEI‘I‘_.I' (1:n)
7
7
>
7  Invert Relationship

e
7 - - - .
[#] Identifying Relationshi
Edit Table... ~ ] fying R Mandatory
//
7

the Rélationshi;_) E)anel.

Referenced Table
member

mid: INT{11) {PK)




Using similar operations, modify the Member — Ballot, Ballot — Office and Candidate — Vote
relationships. Make sure that the Mandatory participation of entities BaIIot and
Vote are turned off so that they will all show up as 0..* (Optional- Maml)

\

I\
~ / ,
. T
Biggram /’ I
5 EEEE *
S <] Member L 1 "
7
m mid SyT{11) /"] pallot 1 v
~ 4 1
firstMam e VAR CHAR.(45) Ubi rmid INT{11)
~ - =
&2 lasthame VARCHAR(20) oid INT (1 1}" 3
pass CHAR(12) RN N | ballotPickugTime DATETIME
1
] email VARCHAR{9O) T3 1 >
~
> ~ 1
] RS o ¥
\\ .-
- 1 Fu 1 vote ¥
SA
0.* wid TNT(11)
{ @ mid INT(11)
>
:
0.1 :
4
S ] candidate ¥ |
L ! | ] office ¥
mid INT{11) -
== & oid INT(11) L e N e PEeEEE 1 oid INT(11)
> title VARCHAR(45)

»>

A perfectionist would also show the table names in the title case. Finally, save the model and close MW.




This is it!




