Lab 3: Database (Microsoft Office Access 2016)

3.1 Learning Objectives:
Students will be able to create:

- Tables, store data in.

- Update data in tables.

- Build Query to retrieve data from one table or many tables.
- Create relations between tables.

3.2 General Introduction

You may have heard a lot about database systems. Database systems are everywhere. Your
social security information is stored in a database by the government. If you shop online,

your purchase information is stored in a database by the company. If you attend a university,
your academic information is stored in a database by the university. Database systems not
only store data, they also provide means of accessing, updating, manipulating, and analyzing
data. Your social security information is updated periodically, and you can register for courses
online. Database systems play an important role in society and in commerce.

This chapter introduces database systems, the SQL language.

3.3 Creating a database system:
We will use Access2016 to do that.

Search for the application Access2016, click it you will see this screen:
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Click the first box (“blank desktop database”) you will get the following screen:

Blank desktop database

Should | create an Access app or an Access desktop database?

File Mame
Databasel

ChUsers\wahbehe\Documents',

]

Create

In the box File Name put the database name for example (“first”) and click on the small box to
the right of the file name box to specify the location where you like to put the database in.

The next screen:




Notice that we put our database in c:\121folder\

Blank desktop database

Should | create an Access app or an Access desktop database?

File Mame
first.accdb

CA12TFalder,

N

Create

Then click the Create box you get:

first: Database- C:\121folder\first.accdb (Access 2007 - 2016 file format) - Access

Home Create External Data Database Tools Fields Q Tell me what you want tc

l\{ B 12 2 % Date & Time Data Ty [E/
[#] Yes/No nat:
View  Short Number Currency Delete Modify Modify Memo Validation
Text Eai More Fields - Lookups Expression Settings S

Views Add & Delete Properties Formatting Field Validation ~

- @ Tabled x
All Access Obje... @ « || = Tebee

v D -[CickloAdd -
Search.. * (New)
Tables %
1 Tabler
Record: 4 10of1 ¥ Mo Filter | |Search

Which is the Access main screen in which you create the database items (tables ,
queries,forms,reports, modules,macros,relationships).

Table Creation

Now click create on the menu.




first: Database- C:\121folder\first.accdb (Access 2007 - 2016 file format) - Access

External Data Database Tools Q Tell me what yo

want to do...

D G D ’T‘\ ﬁ m D Emmt T @ :l Report Wizard h <% Module

. & Navigation -
Application  Table Table SharePoint Query Query  Form

* 1% Class Module
Form  Blank Report Report Blank Labels Macro X
Parts - Design Lists~  Wizard Design Design Form = More Forms = Design Report ] Visual Basic
Templates Tables Queries Forms Reports Macros & Code
All Access Obje... @ «
Segrch. yel
Ready

Now we are going to create a table with the name student which contains information about
students (student’s no, name, gender, tawjihi grade, major).

Click table design you get the screen:

first : Database- C:\121folder\first.accdb (Access 2007 - 2016 file format) - Access

Home  Create  ExternalData  DatabaseTools [IRNCELRN < Tell mewhat you want

€= Insert Rows

2% Delete Rows

g B

View  Primary Builder Test Validation

= Property Indexes Create Data Rename/  Relationships  Object
- Ke: ules  EQModify Lookups  sheet Macros~ Delete Macro Dependencies
Views Tools show/Hide  Field, Record & Table Events Relationships ~
: Table1 x
All Access Obje... @ « | = T
Field Name Data Type Description (Optional) -
Search.. o |
-

Field Properties
General Laokup

Afield name can be up to 64 characters long,
including spaces. Press F1 for help on field
names.

Design view. F6 = Switch panes. F1 = Help.




We start entering the fields and their types in the following screen :

H - ab ols first : Database- C:\121folder\first.accdb (Access 2007 - 2016 file format)

File Home Create External Data Database Tools Design Q Tell me what you want t

o Property Indexes Create Data Rename/ Relationships Object
Madify Lookups Sheet Macros~ Delete Macro Dependencies

View  Primary Builder Test

ation

2 Ke
WViews Tools Show/Hide Field, Record & Table Events Relationships ~
: = Tablet x

All Access Obje... @ «

[— e Field Name Data Type Description (Optional) -

eareh No Number v

Field Properties

General |ookup
Field Size >
Format
Decimal Places Auto
Input Mask
Caption The size and type of numbers ta enter in th
Default Value 0 field. The maost common settings are Doubl|
Validation Rule and Long Integer. If this field will be joined
Validation Text an AutoNumber figld in a many-to-one
Required Mo relationship, this setting must be Long Integftr.
Indexed No
Text Align General

Design view. F6 = Switch panes. F1 = Help. 24

Notice in the field name I enter NO, in data type | selected Number , in the field size(shaded) I
selected integer , | will continue entering the remaining fields by using the same way.

first : Database- C:\121folder\first.accdb (Access 2007 - 2016 file format) - Access

Home  Create  ExtemalData  Database Tools IEPT O Tell me what you want tc

? &= Insert Rows T =l EI/D ,ﬁ
2% Delete Rows = =) i
View  Primary Builder Test Validation "y Property Indexes CreateData Rename/  Relationships  Object
- Key Rules ~ EXModify Lookups  sheet Macros = Delete Macro Dependencies

Views Tools Show/Hide  Field, Record & Table Events Relationships ~
All Access Obje... @ « |3 okt _ x
p— 5 Field Name Data Type Description (Optional) -
— No Number

sname Short Text

gender Short Text

tawjihi_grade Number

major Number

Field Properties

General Lookup

Field Size Integer

Format

Decimal Places Auto

Input Mask

Caption

Default Value "] The data type determines the kind of values
Validation Rule that users can store in the field. Press F1 for
Validation Text help on data types.

Required No

Indexed No

Text Align General

Design view. F6 = Switch panes. F1 = Help, 24




You will get the table above.

Primary Key Setting

Now we want to set the key of the table, we select the student’s No since it is unique and must be
not null. To do this we select the first row and do right click you see a key shape just click it, key
will show up near the No field.

H -2~ - Table Tools  first: Database- C:\127folden\first.accdb (Access 2007 - 2016 file format) - Access

File Home Create External Data Database Tools Q Tell me what you want to do...

D ? £= Insert Rows p F = EI’EI ,fr‘
2% Delete Rows — = = o
- Property Indexes CreateData Rename/  Relationships  Object
- Key =0 Modify Lookups gheet Macros~ Delete Macro Dependencies
Views Tools Show/Hide Field, Record & Table Events Relationships ~

All Access Bl | @ « | E Tablet x
’ Field Name Data Type Description (Optional) -

[search- Al Number
sname Short Text
gender Short Text
tawjihi_grade Number
major Number

View  Primary

Field Properties

General Lookup

Field Size Integer

Format

Decimal Places Auto

Input Mask

Caption

Default Value 0 Afield name can be up to 64 characters long,
Validation Rule including spaces. Press F1 for help on field
Validation Text names.

Required Yes

Indexed Yes (No Duplicates)

Text Align General

Design view. F6 = Switch panes, F1 = Help.

Click the x to the right to close the table designing, he asks you to save click yes, he gives you a
screen to give a name to the table give it “student” as a name.




Exercise:

Create a table with the name specialize that has the fields (major code has numeric type, major
name text type, entering date of the student to the major).

After you create this table you will get this screen.

H - = Table Tools  first: Database- Ci\121folder\first.accdb (Access 2007 - 2016 file format) - Access
Home Create External Data Database Tools Q Tell me what you want to do...
D v €= Insert Rows r\ ’-‘=|| D,D F
5% Delete Rows = X =] X ©
View  Primary = Property Indexes Create Data  Rename/  Relationships ~ Object
Key S Modify Laokups  gheet Macros~  Delete Macro Dependencies
Views Tools Showy/Hide Field, Record & Table Events Relationships
. j spedialize
All Access Obje... @ « : .
[ 5 Field Name Data Type Description (Optional) Close!
2 Ch, [T Number ose 'special
Tables % major_desc Short Text
1 specialize start_date Date/Time
B student
Field Properties
General Lookup
Field Size Integer
Format
Decimal Places Auto
Input Mask
Caption
Default Value 0 Afield name can be up to 64 characters long,
Validation Rule induding spaces. Press F1 for help on field
Validation Text names.
Required Yes
Indexed Yes (Mo Duplicates)
Text Align General
Design view. F& = Switch panes. F1 = Help.

Modify TABLE design

If you like to modify the design of any table, follow these steps:

Click create, then click table, you will see all tables, right click the table you want to modify its
design, in this stage you can change the name, type of the field and whether it is key or not.

Foreign Key

Look at the 2 tables we have designed there is a common field which is the major field, it is
Primary key in table specialize and it is field in table student, we can create a relation between
these two tables by drawing the relationship diagram as follow:

Design a Relationship Diagram

Click Database Tools, click relationships in the bar below the menu.

)



Home

Relationship Report 2@

Tools

All Access ObjE‘ @ « specialize Y, Tablel Relationships
Search.

Tables
T specialize
B student

Ready

Create External Data

Database Tools

= [X]
w
Table DB Al Relationships

Relationships

first : Databa:
Show Table

Tables Queries Both

spedializs.

student

o

Close

Signin

Click the Add key in the screen show table, you add the specialize table then add also the student
table, you get the screen:

Views Clipboard

All Access Obje...

Search..
Tables
1 specialize
E student

first : Database- C:\121folden\first.accdb (Access 2007 - 2016 file format) - Access
Create  ExternalData  Database Tools Q Tell me what you want t Sign in
X Delete -
5 Sort & Filter Records Find Text Formatting ~
5 « || specialize | =5 Relationships x
» specialize student
. ¥ major_code T He
major_desc sname
start_date gender
tawjihi_grade
major

Ready

Draw a line from major field(key) in specialize table to major field in student table.




first : Dat:

Create External Data Database Tools Q Tell mewhaty

Signin

7 Delete -
Views Clipboard N Sort & Filter Records Find Text Formatting -~
All Access Obje... @ « specialize Relationships Edit Relatienships ? % x
Search.. el specialize Table/Query: Related Table/Query:
Tables % T major code spedialize student
j specialize Jor B B Cancel
major_desc major_code |~ major ~
E student start_date JoinType..
v
[JEnforce Referential Integrity S
Cascade Update Related Fields
Cascade Delete Related Records
Relationship Type: One-To-Many
4 »
Ready

In the screen Edit Relationships click the small box beside Enforce Referential Integrity

Then click create in the same screen, by doing this you create a one to many relations between
the two tables.

Notice this screen:

first : Database- C:\121folder\first.accdb (Access 2007 - 2016 file format) - Access

Create External Data Database Tools Q Tell me wh.

Signin

X Delete ~
Views Clipboard 5 Sort & Filter Records Find Text Formatting -
All Access ObjE‘ 5 « || =3 Relationships x
earch- £ specialize student
Tables % :
? major_code g 7
A specialize No
major_desc sname
H student start_date gender
tawjihi_grade
major




Inserting Data Into tables

Click home in the menu, you see this screen:

Create External Data Database Tools Fields Table

~ a T . o ab
b{ E}g(ut Y ;tﬂs(endmg h Selection r@ iNEW ETnta\; p e Replace [ (Detail) - -
ER Copy 4| Descending  T=) Advanced Hsave " Spelling 3 GoTo~

View  Paste Filter Refresh Find . o=

- Format Painter RemoveSort ¥ ToggleFilter  aj- #X Delete ~ =] More~ R Select- B 1 U A - |=
Views Clipboard N Sort & Filter Records Find Text Formatting w ~
Tables v || B specialize x
Seareh ? major_code ~ | major_desc ~ | start_date - ClicktoAdd -

arch..

£ specialize o

E student

Record: 4 < [1of1 | » b b Ho Filter | [Search

Datasheet View B

Click the button pointed at in the above screen, then select table, next section you will select
query when we get to create query.

Double click the table you want to insert data in, and start entering the data you get this screen
after the data entering.

Create External Data Database Tools Fields Table

Q g
b{‘ X cut Y #| Ascending T Selection - r@ = New > Totals p 28 Replace Calibri Detai T .
' ER Copy %l Descending T Advanced - o Save % Spelling 2 GoTo~
V‘.ew feete Format Painter Filter Remove Sort Y Toggle Filter Re,:‘r‘efh X Delete -~ [ More + find R Select- B 1 U -
Views Clipboard [ Sort & Filter Records Find Text Formatting w ~
Tables @ « EH student | = specialize x
et 5 major_code ~ | major_desc ~ | start_date - | ClicktoAdd -
3 1l Math
1 specialize 3 7 ahamiEy
B student G 3 Art
+ 4 accounting
] 5 cnmputer scier
& 61T
& 7 Elecrtrical Eng
& 8 Law
& 9 Economic
B 10 Pharmacy
* [}
Record: 4 < [1of10 | » »i» Ho Filter | [Search

Calculating . B




e Table Tools first: Database- C:\121folder\first.accdb (Access 2007 - 2016 file format) - Access

Create External Data Database Tools Fields Table @ Tell me what you want to do...

I.\,‘/‘ Y ’E‘lnuendmg :Se\ectlnn' @ = New ETnta\; p 28 Replace Caltbr (Detai) Tn
View Hiter %l Descending T Advanced - Rt 8 Save "% Spelling Find 2 GoTo~ R n. === 3. =
- All- - ElMore - [ Select~ = ===
Views Clipboard [ Sort & Filter Records Find Text Formatting w ~
Tables %) « || 2 student |3 specialize %
et 5 No - sname - gender - tawjihi_grac - major - Click to Add ~
10 Ali M 89 2
EH specialize 11 Moh ™ p 1
2 student 12 Aseel F 78 1
13 Hala F 81 2
14 sara F 77 1
15 kameel M 85 2
* 0 0 0
Record: 4 < [dof6 | » b » Ho Filter | [Search
Datasheet View B

Retrieving Data:

To retrieve data we need to build queries:

We want to build query to get all students who got more than 80 in tawjihi and they are in the
math major.

Follow these steps click create in the menu, click query design:

You get this screen:




Home  Create  ExternalData  Database Tools Design Signin

sqL Dj\:l +| /.! I:;-:l ] G0 Unian IJ &= InsertRows  “T“Insert Columns z l_-r.E?

roperty Shest

g Pass-Through Delete Rows X Delete Columns ' H Table Names
View Run  Select Make Append Update Crosstab Delete Show - Totals Parameters

- Table B2 Data Definition  pppe——a-Ruila Te St "

Results Query Type Show Table : X [showmide ~
Queries ® « student | speciaiize | 31 Queryt'\ Tables  Queries Both x
Search. vl e

student.
] 3
Field: 3
Table:
Sort:
Show: O m} m} O O )
Criteria:
or:
] 3
Ready soL | BE

Home Create External Data Database Tools Design

! D——‘ \__'I +! /l E !X D Union D §=|nsertRuL|‘N.S- U8 Insert Columns z rrE’.) EPerErtyShEEt

€5 Pass-Through = % Delete Columns 4 ¥ Table Names
View  Run Select Make Append Update Crosstab Delete Show Y. Totals Parameters

- Table bf Data Definition  Tope <2 Builder T Return: |All -

Results Query Type Query Setup Show/Hide ~
Queries ® « = student \ [ specialize | T Queryt’\ |
Search-. £ specialize student

? major_code g @ Mo
major_desc sname
start_date gender
tawjihi_grade
major
[l v
Field: v
Table:

Sort:
Show: O
Criteria:
or

Start selecting the field you like to see in the result by clicking the co ons in the down

screen in the previous screen.

After doing the selection you will get this screen: Click this and select a
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21folder\first.acedb (Access 2007 - 2016 file format) - Access

Signin
Ellj -i +| /| El I @ urion ! &= InsertRows  “R” Insert Columns ["r. [=] Property Sheet
- Z. X w E 7
0 < & Pass-Through Delete Rows 3 Delete Columns o £ Table Names
Select Make Append Update Crosstab Delete how - Totals Parameters
Tohls b Data Definition  ape <N Builder 28 Return: |All
Query Trpe Query Setup Show/Hide ~
« || B student ([ specialize ‘ﬁl Query1 X
£ specialize student
? major_code = % No
major_desc sname
start_date gender
tawjihi_grade
major
L] r
Field: | major_code No sname gender >
Table: | specialize student student student student
Sort:
Show: (m} (m} (m} (m}
Criteria: | 1
or
k] v

To put the conditions (more than 80 in tawjihi and the major is math that has the code 1), beside
the criteria and under the field tawjihi put >80, and under major put 1).

The final screen as shown below:

Home

£ !

View  Run

Results

Queries
Search..

= quemt

Create  External Data  Database Tools Q
E'I—J -ﬁ +I /-I rjl | @@ Union 'I-IJ €= Insert Rows " Insert Columns z r‘r [&=] Property Sheet
. £ . H P o w 7
5 X &3 Pass-Through 3X DeleteRows % Delete Columns el 5 Table Names
Select Make Append Update Crosstab Delete . Show . Totals Parameters
Table Ef Data Definition  Taple & Builder 280 Return: |All
Query Type Query Setup show/Hide ~
%) « | B student | specialize ‘ﬁ] Query1 x
= specialize student
% major_code = 7 no
major_desc sname
start_date gender
tawjihi_grade
major
1 v

Field: [ major_code No sname gender tawjihi_grade

Table: | specialize student student student student

Sort:

Shows: m} m} () |

Criteria: |1 >80
or:

‘4 »

To execute(run) this query to get the result just click ! above, there is run under this ! . The
screen below shows the result, we got just one student who satisfy the conditions.




first: Database- C:\121folder\first.accdb (Access 2007 - 2076 file format) - Access

Create  ExtemalData  Database Tools
Y Cut Y Ascending Y/ Selection ~ =New 3 Totals p BeReplace [ o P
- B2 Col Descending 1] Advanced - Hsave % spelin + GoTo~
View w Filter 9 = VPG | g BIu A- =
= Format Painter Remar Filter - Delete ~ [ More~ [} Select~ =
Views Clipboard @ Sort & Filter Records Find Text Formatting 3 ~
Queries ® « 0 student | FH spedialize | 23 Queryt
. p|| maorcode -l No | sname -[ gender - [tawini grac -
11 Moh M 90
T Quent o=
Record: M 10f1 L Mo Filter | |Search
b

Datasheet View




Lab 4: Medical record: openEHR structure

4.1 Learning Objectives:

- to apply uses of tables and relations and MS Access functions from Lab 3.
- to learn developing a simplified patient record
- to learn and practice translating patient data into a patient record

4.2 Practical Exercises

Q1. Create the required set of tables that can store the following patient information.
Choose the appropriate data types for each.

A patient, named Ahmad Mahmoud, born on the 1/1/1995, lives in Birzeit, ID number
333244423 and his tel number is 023222323, Ahmad had tommy pain two weeks ago. Ahmad
range his Doctor, Dr Khalid, clinic and his receptionist, Huda, and she booked him an
appointment at 11:15 on that day. Ahmad explained to Huda on the telephone that he is suffering
from a tommy pain, which is record on the system. Dr Khalid saw Ahmad at 11:30 that day and
diagnosed him with stomach bug and he prescribed him to take Paracetmol 500mg, one tablet 3
times a day, and Spasmanol 20 mg, 2 tablets two times a day, to ease the pain.

Q2. Building on the tables you have created above in Q1, expand your records/tables to
store the following patient information.

After one week, Ahmad was still suffering from an abdominal pain and he range the
receptionists, Huda, at his doctor’s clinic. He explained that he was still suffering from tommy
pain, which she recorded on the system. She booked him an appointment to see his General
physician, Dr Khalid, tomorrow, at 10:10 in the morning. Ahmad came in at the clinic and he
was first seen by the clinic nurse, Rida, at 10:15. Rida measured Ahmad’s vital signs, including
his blood pressure and temperature, which came out normal at 120/80 mmgHg and 37 C degree
respectively.




Q3. Building on the tables you have created above in Q2, expand your records/tables to
store the following patient information.

Dr Khalid then seen Ahmad at 11:00 and examined him. He asked Ahmad to do a white blood
count lab test. Ahmad did the test on the same day, his white blood count came out as normal at
6.5 b/l, which he has shown to his doctor. Dr Khalid then referred Ahmad to another
Gastroenterologists or a specialist doctor.

Q4. Analyse the above scenarios and patient case and identify the different types of patient
(personal and medical) information, representing each type as a table.

Q5. Draw how these tables are related to each other. Compare the types of information you
identified to the openEHR general patient model

Hint: Think of data organized across the following Tables and data fields as suggested below

Tables: Patient, Clinic, Appointment, Receptionist, Doctor, Nurse, Encounter, Vital Signs,
Lab_Tests, Diagnosis, Medications.




