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A database in real practice

+ Options

UserName FulllName Password Hobby Address Tel1
Ahmed Ahmed Mohamed lbrahim 123456 Tennis, FootBall Egypt 010
Ahmed Ahmed Mohamead Hussein 123 Tenis, Karate Egypt 010
Kareem Kareem Hani Hossam 4568 Tennis Egypt. Cairo, Masr City, Makram Ebid 010123
Laila Laila Hussein 9893 Tennis, BasketBall, reading madint Nasr, Cairo, Misr

- Answer the following Questions

How many items bought by username Ahmed?
- Ahmed username is repeated twice, hmm which one ?

How many users play Tennis ?
« Is it Tennis or Tenis ? Should I used select * from where = !!!

How many users Living in Nasr City?
« Someone write his address in franko arab !!!

How many users Bought x12 Mobile?
- Isit x12 or x121 how you can distinguish like %%

Can you edit the row number 3 ?
« There is not ID for each row how can you fetch this row

What are the telephone numbers for user Kareem?
- How about Null

the password for user Laila?
- Wow all passWords.aseavailable for everyone !!!!

Tel2

012

Orders

Mahile, X12, 350 EGP, 2212/2017.
Mobile, 24, 240...

MNIA

Pencil, 300 EGP, 22/1/2018.
Mobile, 250 Egp, 22/1...

Mebile X121, 240 Egp, 221272017

. f]Server: 127.0.0.1 » @ Database: E-Shop » [ Table: Users

. | Browse ¥ Structure ‘u;j SQL 4 Search 3&

¥ Table structure g3 Relation view

# Name Type Collation Attributes N
1 1 UserName varchar(255) latin1_swedish_ci N
(1 2 FulllName varchar(255) latin1_swedish_ci N«
(1 3 Password varchar(255) latin1_swedish_ci N«
| 4 Hobby varchar(255) latin1_swedish_ci N«
(] 5 Address varchar(255) latin1_swedish_ci N«
| 6 Tel varchar(255) latin1_swedish_ci N«
o 7 Tel2 varchar(255) latin1_swedish_ci [\
| 8 Orders text latin1_swedish_ci N




12 Normalizations — beyond theoretical issues

1. Never have a table without and ID.

2. Never Copy and Paste Fields !.
3. Strings must not be repeated.

4. NO Nulls in the Database by any
means.

5. Acomma separated Field is the
worst to do in your life.

6.

11.

12.

4 tables are always lovely and will save

you many times.

Working with Int (Numbers) is always
accurate and preferred.

Use EAV whenever attributes are changing
Use the Self reference key for any tree.

We hate the like statement as it is always
very slow

Always Fill your Tables with Data so you
understand your mistakes
Never delete a record physically from l
Database always have log for all

transactions.




Creating Database issues

| Create database ¢  Support Multi Language

VideoDB ‘ ‘ utf8_general_ci " .: Create :.




1 Duplicated Values - Split by ID

[ | Show all MNumber of rows: | 25 ¥ Filter rows: | Search this table
+ Options
UserName FulllName Password Hobby Add Tel2 Orders
Ahmed Ahmed Mohamed lbrahim 123456 Tennis, FootBall Egyp Mobile, X12, 350 EGP, 221212017 .
Maobile, 74, 240 .
Ahmed Ahmed Mohamed Hussein 123 MNIA
:
+ Options
= + Id FullName UserType ID

Always use ID for any table,
you will use this ID to catch
the ROW

[ & Edit 3cCopy @ Delete 1 Ahmed

| o Edit 3£ Copy @ Delete 2 Kareem

=
—_




2 Never Copy and paste

VideoUH administrator
gld :int(11)

5 FullName : varchar(255)

e int(11)

Il - varchar(255%)

. Duplicate results must be collected in one M@ Yeons guest

table and then distinguished by ID as gld - int(11)

] i : ~F : aFullName : varchar(255
foreign key with restrictions if needed. akullName : varchar(253)
#Age Int(11)

@Email : varchar(255

ﬂ @ videodb. usertype
[1eld:int(11)
@ Name : varchar(255)

n o videodb.user
gld - int(11)

@ FullName - varchar(255) ] |
#Age © int(11) |

@ Email : varchar(255) ~
gUserTypeld - int(11) | »”




3 Strings must not be repeated Hobby

Tennis
- Repeated Strings Waste Space

- Results of any search is not accurate and will have mistakes Tenis,

- Words could have spelling mistakes Tennis

- Solution, Take any repeated string into a sperate table and have foreign

key to this table so simply repeat numbers. Tennis

]

|
e — Vi \\\/\§




4 NO Nulis in the Database by any means.

- Null make querying database with huge amount of data very slow

- Null Waste Space

- Null makes your code very hard to handle when you have empty strings
in the same time

- To solve it:

ﬂ @ csludenitb_users
- Take whatever it has null outside in a new table @D - int(11)
aFullName : varchar(255)
s Email : varchar(255)
9DOB : varchar(255)
2 Password : varchar(255)
#UserType_id : int(11)

.ﬂ @ student.tel
gld - int(11)

2 Tel - varchar(255)
#Userld - int(11

Y - . A



5 A comma separated Field is the
worst to do in your life Many Many

- Any separator in input data means you have many to many relations’

most probably hence
.. . Ht_'}l}lj‘_yr
- Split into 2 tables and put connecting table ———> Tonnis FootBal
— T@: Karate
Tennis
ﬂ o studenistudent ﬂ g studenthobbies Tennis, BasketBall, reading |

21d - int(11)
s FullName : varchar(255)
s Address : varchar(253)

gld int(11)
@ HobbyName : varchar(255)

ﬂ o student studenthobby
gld int(11)

Many to Many Relationship is always preferred l
tudentlD - int(11) and gives your site flexibility if requirements
#HobbyID : int(11) changed. \

& 1 - Y. \\/ \\\\



6- 4 tables are always lovely and will
save you many times - Core Business

) Product
1 User 3 Orders
Iu o siudentcourses
O student student H O student registeration — 1D - int(11)
Id - int(11) || #ID ~int(11) @ CourseName : varchar(255)
@ Address - varchar(255) || #Academic_Year_ID - int(11) @ Description - text
I|I mDateTimeStamp : datetime # Credits - int(11)
#lsDeleted : tinyint(1) )

I.
Order Details 4
| H O siudent registeration_details

Core Business Tables | | ID :int(11)

' # ReqgisteratonlD : int(11) B
#Course_ID - int(11) »
m Timestamp : datetime
#ClassWork - int(11) \
gFinalGrade : int(11) ..

-




7 Working with Int (Numbers) Is always
accurate and preferred

Select * from anytable where Id=.........

Use all time the equal as it is always accurate and never have mistakes

Tell me who takes the course “Decision making”

Select * from reg_details where Course_Id=1

u O student courses
ﬂ O studentstudent ﬂ @ studeniregisteration ~ @ID - int(11)

21d - int(11)

(1 2ID:int(11) 2 CourseName - varchar(255)

@FuliName : varchar(255) Student_ID : int(11) sCourseCode - varchar(255)
@ Address : varchar(255) || wAcademic_Year_ID : int(11) s Description : text

| mDateTimeStamp - datetime # Credits - int(11)

. :

gsDeleted : tinyint(1)
[

|' ﬂ o studentregisteration_details
| | gD int(11)
R #RegisteratonlD : int{11)
#Course_|D - int(11) >
m TimeStamp : datetime
# ClassWork : int(11)
#FinalGrade : int(11)




student visacard

8 Use EAV whenever attributes are |
changing Convert Col t4 | ansoncart vararss

TrOWS

Payment Method are changing frequently
# Regld/ int(\1)

Never have table with Null Columns

Never have a table per each payment method !!!! You ill end up with
infinite tables for each payment method what happens if new payment
method appears !

ﬂ ¢ student paymentmethod ﬂ ¢ Studentoptions
gld 2 int(11 student paymentmethodoptions Id - int(11)
Apply to e G |
il aName : varchar(255) ald :int(11) aName | varchar(255)

- Product Types N Paymentld : int(11) aType : varchar(255)

- User types # Optionld - int(11)

. Course Grade Types ﬂ & sludeniregisteration
Forms !!!! ¢ID - int(11) ﬂ { student paymentmethodoptvalue Flexibility 7
#Student_ID : int(11) , Vi ol
. _ gld :int(11) ersus code
gAcademic_Year ID - int(11) _ .
PMOpId - int(11) Complexity

mDateTimeStamp | datetime
aValue - text

'0

x #lsDeleted : tinyint(1) _ . .
i Reqgisterationld : int(11)

Yy / /7 /



Enhanced EAV

- Keep copy of rendered HTML on a separate table instead of many nested
join statements.

- Update the Copy only when you update your system with new options

ﬂ O student renderedpaymenttypehtml

il
; {1 u :
Payment Type| | options | v | @ld :int(11)
SHTML : text
aymentMethodld : int(11)

Payment Option 1 Rendered HTML  |Payment Option 2 Rendered HTML ﬂ £ student options
- ﬂ O student paymentmethod :
21d - int(11) ﬂ ¢ student paymentmethodoptions gld - int(11)
| sName : varchar(255) gld - ini(11) JName -varenar(29s)

0 | ‘ 1 2 Type - varchar(255)

. : aymentld : int(11)
(®) Pizza

# Optionld - int(11)

®pizza 42212012 | (v |

[¥)Check me out

N

[Dptions | v] ﬂ & sludent paymentmethodoptvalue
gld :int(11)
| Bution | | Buton ] PMOpld : int(11)

SValue : text

g o M
S
K V. - YW W R 8

eqgisterationld - int(11)

777



Address
Egypt

9 Use the Self reference key for any tree e

Egypt, Cairo, r City, Makram Ebid

Putting address as varchar will leads to spelling mistakes madint Nast. Cairo, Mist

Very difficult to get accurate results.

If we make a multi foreign key (nested) then change %o suden country
requirements you will end by adding new table so you Chanﬁe gld - int(11)

structure and your code will change too. Hence you end wit - Name - varchar(255)
bad design.

- Use self reference key with any tree in your DB M © student student Mo siudentcity
- Links gld: int(11) gld - int(11)
s FullName : varchar(255) - Name - varchar(255)
- User Types ¢ student address 5 Address : varchar(255) Countryld - int(11)
- Courses gld - int(11)

sname : varchar(255)

- Product Types
yPp Parentld : int(11)

ﬂ & student district
gld - int(11)

aName - varchar(253)
Cityld : int(11)



10 We hate the like statement as it is always
very slow

Show query box

‘ « Showing rows 0 - 24 (248 total, Query took 0.0951 seconds.) " Showing rows 0 - 24 (248 total, Query took 0.0829 seconds.)




11 Always Fill your Tables with Data so you

understand your mistakes

- Cases

- Assigned to (Many Many)
- Caller (Lookup Table)

- Customer (Many Many)

- Status (Lookup Table)

- Category (Lookup Table)

- Priority (Lookup Table)

- Comments (Self Ref)

Cases

% 1D
Title
Assigned To
Caller
COpened By
Opened Date
Customer
Status
Category
Priority
Description
Due Date
Comments
Resolved Date

[+]

Customers Employees_1
7 D B % ID B
Company Company B
Last Mame Last Mame
First Name First Name
E-mail Address E-mail &ddress
Job Title Job Title

Business Phone
Home Phone

Business Phone
Home Phone

Mobile Phone Mobile Phone
Fax Number Fax Mumber
Calls Address Address
%D City City
Callar State/Province State/Province
call Time ZIP/Postal Code — ZIP/Postal Code Wl
Motes Country/Region Country/Region
Case Web Page Web Page
Motes - Motes ~7 ”

l



12 Always have log for all transactions !

ﬂ O student.users
- Keep tracking of who did what on your 2id  int(10) unsigned
TOWS sname : varchar(255)
s.email : varchar(255) u ¢ studentlogtransactions
- Each table must have this fields - password - varchar(255) gld - int(11)
. Isdeleted (for Reports) sremember_token : varchar(100) —=t TransactionMessage : text
—==. mcreated_at : timestamp —2y Statusld - int(11)
- Createdat — = Mupdated_at : timestamp mDateTimeStamp : timestamp
- Updated at -
n @ studenttb_users
- Each database must keep log of all = @D int(11)
transactions in one table with status and 2FullName - varchar(255)
. sEmail : varchar(255)
datetlme Stamp' 5 DOB : varchar(255) ﬂ ¢ studenttransactionslog
s Password : varchar(255) gld - int(11)
——p | UserType_id : int(11) 2Message - text
= | 4 IsDeleted - tinyint(1) Statusld “int(11)
—p | mlastUpdated : timestamp Userld - int(11)
&=y \\
o” A WA W m



Patterns in Database 1 — Mulli Role

- Any web system has
multirole and permissions
feature.

O student usertypes
gD - int(11) L

aName : varchar(255)

- Put HTML inside Pages so
you can search anytime

- Search

h @& studenttb_users

/ s FreindlyName : varchar(255)

“ o student usertype_pages
gID - int(11)

serTypelD : int(11)
# PagelD : int{11)

- Update 21D - int(11)

@ FullName : varchar(255)
@ Email : varchar(255)
@D0OB : varchar(255)

k1

@ Password © varchar(255) gordervalue - int(11)

gUserType id - int(11) -

O student pages
glD :int(11)

s Linkaddress : varchar(255)
aHTML - text




Patterns in Database 2- Multi-Lingual

Again 4 tables

Add any language any time

Add as much words as possible

. e . ) sludentlanguages
Difficult to implement but assure 7, 4 i1

ﬂelelhty #Name : iﬂt“ﬁ E o student translation

L gld -int(11)

Zl'raHSIatiﬂnName “varchar(255)
2 FirstLangCode : varchar(11)

ESecc:ndLangCGde ~varchar(11)

¢ studentword
gld ;- int(11)

ord : varchar(255)
Languageld : int(11)

ﬂ O student translationdetails
gld :int(11)
~glransld : int(11)

aWordld - int{11}_7
S # TransWordld : int(1




Patterns in Database 3 - Reporting

- Customized Reports easy to store SQL statement in side the Database

Search by Province JEFENSNEIELLLRENEN Search by Proximity

How to Use - Search by Station Name

Mame:
u & sludenttb_users
@ contains ) begins with
¢ID - int(11) S
® for years from @FullName : varchar(253)
@ : 1840 2013
=] o [=] @Email : varchar(255)
@ or a specific date: 20132 | | August [=]] | 135 2DOB : varchar(255) ﬂ ) studentcustomizedreport
= Password : varchar(255) gld “int(11)
pisplay | 25 [=] resuits per page. #UserType_id : int(11) @ReportName - varchar(255)
#lsDeleted  tinyint(1) —lJserld - int(11)
- ti 9 SQLStatement | text
— T mlLastUpdated : timestamp 25Q




Patterns in DB -4 Hashing

RegisteratonlD Course_ID

6

- Locking Table Columns ,rows from changes °
- Passwords

- Pass ID from page to another instead of ID 8

echo shal("Ayman=>Seif 50,Seif=>Mourad 60");
echo "<br>";
echo shalL"Ayman=>Seif 598@,5eif=>Mourad 68"2;

4365717a0d005e6f07fb8254b3d2ee487e153588
61d034¢c3c239cae3ctledatacde23 1e6c3c832e2

3

TimeStamp ClassWork FinalGrade
2016-04-26 11:25:12 15

2016-04-26 11:25:12
2016-04-26 14:17:36
2016-04-26 14:17:36
2016-04-28 11:27:47
2016-04-28 11:27:47

2016-04-28 11:27:48




Patterns in DB -5 Storing Files

- Don't store files as binary in Database (Blob) Platform Dependent.

- Make Size of DB increase dramatically.

ﬂ Fo student files
gld :int(11)
s FileFriendlyName : varchar(253)

EFilePath “varchar(255)
FileTypeld : int(11)
Kserld int(11)

- Solution:

- Store the path only to your files as Varchar

- Use Hash to give your file names unique identity

|
 — Y. \\\/\E



Patterns in DB -6 Themes and CSS

| | Treme Position 1 |
- Putting Themes in Database Position 5
with Self reference parent key Position 4
. . . L i dolor sit 1, ctetur adipisci -
- Adding HTML static parts with eIt Nulla quam vell, vlputate eu pharetra nec, Yo siudenitheme
. . mattis ac neque. Duis vulputate commodo lectus, .
Calllng CSS flleS and even some ac plandit_eli.ttincidunt id. Seq rhoncu_s, to_rtursed Id Iﬂtﬂﬂ:l
JS e e e e s aName - varchar(255)

amet elit iaculis pretium sit amet quis magna.
Aenean velit odio, elementum in tempus ut,

3 ThemeHTML : text
Positionld : int(11)
Parentld - int(11)

- Now you can change all the
layout of your website

dynamically P%ion 2 Position 6

- Now positions are dynamically
allocated [ -

Multi-line

texiarea P()Siti()n 3




Patterns in DB -7 Emails and Error Messages

- Remember don’t Hardcode your Messages

“Nothing under the Double Ouotes “

ug student tb_users @ carriage

21D :int(11)

@ FullName : varchar(255) @ cludenimessages ol g '
@ Email : varchar(255) f o cidenimessageuser gld - int(11) '

@DOB : varchar(255) gld - int(11) oMessageTemplate : text

@ Password - varchar(255) #Messageld - int(11y———— # Typeld : int(11) by g cdgle US Laa 3Sig £ il g Jubi uaios Ui alal) alad) ol Uinges S0
#UserType_id - int(11) ~tlserld - ini(11) { el dag i ) cldhl) s 3ol e LSS oY o VA ple 8B oD gBas B
#lsDeleted - tinyint(1) mDateTimeStamp : timestamp a b Uley cdilanal A5 Lgd Lilasis) A gl p oaall s Uiclis L
mLastUpdated : timestamp g L el dtial) p g Auaiial) Lilolhd 8 agil) (BIA (ha diagal )

eoaalAl) ¢y glash) (dae (g8 sladi B LY



