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Microsoft Excel

Introduction to Microsoft Excel:

% MS Excel is a component of Ms-Office. It is known as a spreadsheet package. It is
used mainly for calculation purpose. It deals with characters and numbers. The older
versions used are lotus 123, VisiCalc etc.

%+ The default file name in Excel is BOOK1. we call the files in Excel as workbooks.
The extension for workbooks is XLS. Apart from other tools like standard and
formatting tool bars, in Excel there is another tool bar known as formula bar present
below the formatting bar. This formula bar contains a name box to the left of it
where you can get the address of the active cell.

% In a workbook, you have worksheets where you have to work. By default, 3 sheets
are present and you can insert a maximum of 255 worksheets in a workbook. You
can switch between the sheets by clicking on them. In a worksheet, you will have
cells, which are a combination of rows and columns. A maximum of 65536 rows
and 256 columns are present. Columns are number from A,B,C,.....Z, AA, AB,...1V
and rows are numbered from 1 to 65536. a pointer known as Cell pointer is used to
identify the active cell. The address of the cell is given by its column name and row
number like B25, C5 etc. you can navigate throughout the worksheet by using the
arrow keys.

L)

Formatting Cells
Formatting text

Formatting refers to changing the appearance of text in a cell or range of cells. To

make a text stand out from the remaining text, you can format all of the text in a cell or
selected characters.
Cells:- It is used to format the contents in the cells. When you select this option, it will open
a dialog box where you can see 6 tabs. They are number, alignment, font, border, patterns
and protection. To give formatting to the cells, you have to select the cells and then opt for
this command.

The number tab is used to set or apply the number formats to the selected cells like
currency, percentage, scientific, date, time, decimal places etc.,

The alignment tab allows you to either align the contents in the text to the left, right,
center or justify in horizontal. You can also align top, bottom and center of the cell in
vertical or to can give the text an angle so that it will appear inclined in the cell.

Fonts tab is used apply different font styles, font name, font size and other effects to
the cell contents.

Border tab allows you to set borders to the cells. You can give border style by
selecting one from the list. You can also set required color for the border.

Sheet:- It is used to format the sheet. It opens another menu with options rename, hide,
unhide and background.

‘Rename’ is used to give a name to the current worksheet. You can also get this
command by right clicking on the sheet or by double clicking on the sheet. You can give
different background effects for the sheet with pictures that are available in the files. This
you can do by selecting the ‘background’ option. The same command changes to ‘delete
background’ after you apply background.
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Auto format:-  This option allows you to format the selected range of cells with the
required format by select any one from the list. When you select a particular format, the
preview of it also can be seen.
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Figure No: 1

Conditional formatting:- As the name itself says conditional formatting, the cells will be
formatting with the format that we give and when the given condition is met.
Steps:

1. Select the range of cells to which a conditional format has to be applied.

2. Click the format menu and choose the conditional Formatting option.

3. Specify the required condition in the Conditionl section of the Conditional

formatting dialog box.

Conditional Formatting E|
Condition 1
= v | |bebwesn w and
Preswvi f F Lk
No Format 5o
[ add == ][ Delete. .. ] [ K, ][ Cancel ]
Figure No: 2

4. Click the Format button to open the Format Cells dialog box.
5. Select a required colour from the Color list box and click the OK button.
6. Click the OK button of the conditional formatting dialog box.
The cells that match the specified conditions will be highlighted by the selected
colour. You can add another condition by clicking on the Add button in the conditional
formatting dialog box. The dialog box expands and displays the second condition.
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Conditional Formatting E]

Condition 1
Cell Value Is  » | |greater than W | |75 %,
Prewview DF.F!:urm_at ko use AaBbCcYyZz
when condition is krue:

Condition 2
Cell Walue Is % | |less than W |40
Prewview DF_Fprm_at ko use AaBbCeYy Iz
when condition is krue:

[ add == ][ Delete. .. ] [ (8] 4 ][ Zancel ]

Figure No: 3
Excel allows you to specify a maximum of three conditions. If none of the specified
conditions are true, the cells keep their existing format. If more than one specified condition
is true, Excel applies only the formats of the first true condition.

Functions:-

A function is a predefined program which gives the result to specified values of
needed calculations. It reduces the complex task to a simple one. A function consists of a
formula, which in turn consists of cell references. There area different types of functions
available in Ms-Excel. They are as follows.

Mathematical & Trigonometric functions.
Date & Time functions

Text functions

Logical Functions.

Database functions

Statistical Functions

Lookup & reference

Information

Financial Functions.

CoNo~LWNE

Parts of Function:
Every function is Excel comprises of two parts:

/7

« Function name

/7

< Function arguments

Function Arguments:

Arguments are data received by the function. Each function receives a specific kind
of arguments. It can be numbers, text, date or logical values such as True or False
Syntax:

=<Function name> (<List of arguments>)

The following example illustrates the usage of the ROUND function.

=ROUND(c6,3)

Here, ROUND is the name of the function, which rounds the decimal part of a
number to the specified number digits. In this example, the ROUND function will round off
the value in the cell C6 up to three decimal places.
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Rules for Using Functions:

el N =

Just like a formulae, functions also follow certain ruels.

All functions must begin with sign.

The arguments of a function must be enclosed within brackets.
The arguments should be separated by a comma.

The cell range should be mentioned using a colon.

9

When entering a functions, you should start it with an (equal to) symbol.

Function is identified with a parenthesis. Eg: Sum( ), avg( ). Whenever you select any
function, a function wizard appears which will show the next step to execute the given
function. When you select the function command, a dialog box appears where to the left
side you can see the different types of functions. When you select a particular category, the
functions in that category are shown to its right side.

Mathematical & Trigonometric Functions:-

All the mathematical calculations like addition, multiplication, power etc can be

done easily by using these functions. You can also find the trigonometric values of sin, cos,
tan etc., using these functions.

a)

b)

c)

d)

Sum( ):- This function is used to add the given values that you pass as the
parameters. The parameters can be the values or may be the cell addresses
containing the values.

Syntax: =sum(numberl, number2,...... )

Fact( ):- It will return the factorial of a given number.

Syntax: =Fact(number)

Power( ):- This function gives the result after raising the number to its power.
Eg: =power(2,6)

Result: 64

Mod( ):- Gives the remainder after dividing the given number.

Eg: =mod(7,3)

Result: 1

Date & Time functions:-

These functions are related to system date and time. In Excel, every date and time is

identified with a number.

a)

b)

d)

DateValue( ):- This function returns the numbers that represents a date in Excel.
The parameter you have to specify is the date in text i.e., in single quotes. When
entering the date, you have to give month, day and then the year.

Syntax: =datevalue(date_text)

Eg: =datevalue(‘12/22/2007")

Today( ):- It will not take any parameters but will display the system date.

Eg: =today( )

Month():- It will return the number of the month (1 to 12) from the given date.

Eg: =month(‘date_text’)

Day( ):- It will return the day of the month (1 to 31) from the given date that is given
as a string.

Syntax: =day(‘date text’)

Eg:  =day(‘12/22/2007")

Result: 22
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e) Timevalue( ):- This function displays the value of the time in Excel. The value for
the time will be less than 1.
Syntax: =timevalue(‘time_text’)

Text functions:-
These functions deals with text or the string you enter in the cells.

a) Lower():- It is used to convert the given string into lower case.
Syntax: =lower(‘string”)

Eg: =lower(‘AURORA”)
Result: aurora
b) Upper():- It converts the given string into upper case.
Syntax: =upper(‘string”’)
Eg: =upper(‘madhu’)
Result: MADHU

c) Proper( ):- Converts the starting character of each word into upper case and rest
into lower case.

d) Len( ):- It gives the number of characters present in the given string including
spaces.

Logical Functions:-
These functions are used to display the appropriate value by checking the given
condition.

a) If():- This function checks for a condition specified as the first parameter, and when
it is true displays the second parameter in the cell otherwise third parameter value is
displayed.

Syntax: =if(condition, true value, false value)
Eg: =if(3>5, “good”, “best”)
Result: best

b) And():- It will return true when all the conditions passed as the parameters are true.

Otherwise it will return false.
Syntax: =and(conditiona 1, condition 2)
Eg: =and(2>1, 5>4,7>3)
Result: True
c) Or():- It will return true when any of the condition is true.

Syntax: =or(conditiona 1, condition 2)
Eg: =0r(3>5,9>2,45>23)
Result: True

Statistical Functions:-
It is used to find the average, standard deviation, correlation etc., values.

a) Average( ):- It returns the average of the given values that you pass as the
parameters.

Syntax: =average(numberl, number2, number3,......... )
b) Max( ):- It returns the maximum value from a given range of values.
c) Min():- It returns the minimum value from the given number.

The Insert Function Feature:

By now, you must be familiar with various functions available in Excel. Working
with these functions are as easy as learning them. Excel provides a feature called Insert
Function, which helps you to work with these functions more easily.

To invoke the Insert Function dialog box,

Page No: 6



Information Technology Lab Record

1. Click the Insert menu.
2. Choose the Function option.
The Insert Function dialog box allows you to search for a function text box.
1. Type the function in the Search for function text box.
2. Click the Go button.

Insert Function EIE|

Search for a function:

Or seleck a cateqaory: |Mosk Recently Used W

Select a Function:

AVERAGE

IF

HYPERLINE

COUNT

gk

SIM b

sUM{number1,number?,...)
Adds all the numbers in a range of cells,

Help on khis Function [ (o] 4 ] [ Cancel ]

Figure No: 4
Inserting Functions:

The insert Function dialog box enables you to insert a specific function for the data
in the worksheet. Assume that you have the marks of a student in five subjects. You can
find the average mark of the student using the Average function under the Statistical
category.

Function Arguments E|
AYERAGE
Number1 |E3:C3 | = {55,586}
Murberz =
=E55

Returns the average (arithmetic mean) of its arguments, which can be numbers or names,
arraws, ar references that conkain numbers,

Numberl: numberl,numberz,... are 1 to 30 numeric arguments for which you want
the average.

Farmula resulk = 55.5

Help on khis Funckion [ Ik, ] [ Cancel

Figure No: 5
Enter the cell range in the Numberl text box
4. Click the OK button.

w
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Charts:

Charts are pictorial representation of large volumes of data. Representing data in
terms of charts makes it interesting and easy for the users to see comparisons and trends in
data.

There are different types of charts available namely bar graphs, pie charts, three
dimensional charts, etc.

Components Charts:

A chart is linked to the data for which it is created. The chart will be updated
automatically when you change the worksheet data. There are four components of a chart.
They are:

> Data
> Axis labels
» Legend
» Data Labels
Name f]ohn Rahul Pooja

Quaterly 7h B4 ghb
alf-Year a2 ad 73
Comparison of Results
100 § - it P Data Label
Fia] 73
— a0 -
2 G4
g B0
.2 —*E H g | B CQuaterly Legend
<>E = 4 B Half-¥ early
>
20 £
0=
John Rahul Fooja
Students < X-axis Label
Figure No: 6

Steps for Chart Preparation

To create a chart of particular type, first type the data in the sheet, place the cell
pointer at any of the cell of the data, and select this ‘chart’ option. When you select this
command, it will open a chart wizard, in which the following steps are provided to create an
effective and attractive chart. A wizard is the one that shows the step by step procedure to
executive a particular command.
Step-1:: In this step, you will be allowed to select the type of the chart like column, pie, Xy
scatter, etc. in this step, all the chart types are provided with samples. Select any one and
click on ‘next’ button.
Step-2:: In this step we will be allowed to enter the data source(range) of which we want to
create a chart. In the same dialog box we will be allowed to opt or specify the series which
has to be took on x-axis. Specify the required data and click on ‘next’ button.

Step-3:: In this step, the chart options will be provided according to the chart type selected.
They are as follows:
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a) Title: This tab allows the user to give the name(titles) to the char. They are chart

title, X-axis and Y-axis.

b) Axes: This tab allows the user to have or remove the axes series i.e., display of

X-axis contents or Y-axis contents

c) Gridlines: This tab allows the user to have or remove the gridlines in the graph

from X-axis and Y-axis

d) Legends: This tab allows the user to have or remove the legends(marks

identifiers) and placement of legends(left, right, top, bottom).

e) Data labels: This tab allows the user to have he values in the graphs.

f) Data table: This tab allows us to have a data table of the chart along with the

chart in the sheet.

Specify the above settings and click on the ‘next’ button.

Step-4:: This is the final step of the chart wizard where we will be allowed to specify the
location of the chart whether in the same sheet or in the new sheet. Click on the ‘finish’
button and a chart is inserted in the location you specify.

The chart and data table are linked. When you make any changes in the table, they
will get updated in the chart. You can also make changes to the chart like chart type, data
source, format the chart etc. this you can make by selecting the chart in the sheet and
selecting the required command from the short cut menu, which appears when you right
click on the chart.

Types of Charts

You can display the chart along with the data in the same worksheet or display I in a

separate worksheet. Thus, the charts in Excel can be classified as:

% Chart Sheet: A chart sheet is a part of a worksheet that contains only a chart. Chart
sheet can be used when you want to view the chart or any report separately from the
worksheet data.

% Embedded Chart:- An embedded chart is placed on a worksheet rather than on a
separate sheet. Embedded charts can be used to view or print a report with its source
data or other information in a worksheet.
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EXPERIMENTS

Experiment 1:- Create a MS-Excel worksheet to illustrate sorting.
To Sort the Data:

Microsoft Excel - Practical Excel Works E
@ File Edit Miew Insert  Formakt  Tools Data  wWindow  Help - F X

N EEHR SRR -8 -4

i arial - 10 | B I U | E = = Insert Hyperlink& -

13 - i
A, B C O E Al

1 | Empno Ename Design Salary
2 101 |Rajkurnar Manager 7800
3 102 | Madhu Doctor B500
4 103 |Ravi Kiran clerk 4500
5 104 | Kulkami hanager 3000
3] 105|Satish hanager aoon
7 106 |Maresh Daoctar 11000 v
TRFE b Memo 4 Salary Staterment % Sher | ¢ >
Ready LM

Steps:
1. Select data on list to be sorted. For example salary in the above figure.
2. Click the Data Menu and select the sort option. The sort dialog box appears.
3. Select the ascending and descending option in the Sort by section

Sork by
TETEE | © ascending
) Descending
Then bw
w () Ascending
() Descending
Then by
" ) Ascending
) Descending
My daka range has

{#) Header row ) Mo header row

[thicnns... ] [ [0 ]'4 ] [ Cancel ]

4. Click the OK button
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Experiment 2:
Create worksheet with following fields Empno, Ename, Basic Pay(BP), Travelling
Allowance(TA), Dearness Allowance(DA), House Rent Allowance(HRA), Income Tax(IT),
Provident Fund(PF), Net Pay(NP)

Given: DA= 30% of BP, HRA=20% of BP, TA=17.5% of BP, IT=15% of BP,
PF=12.5% of BP

Microsoft Excel - Practical Excel Works. xls

E_I’l File Edit ‘“iew Insert  Formatk  Tools Data Window  Help Type a question For help = _ &
RN REREIN= REN A - TR AR RASRAE - RS N L h K N ° |
: i -0 B IUEE=ES % 0 RMB|ESE|E-H-A-H
E14 - e
Al B8 | ¢ | b [ETJTF |6 | H ] 1 | J ] KIZF
1 Employees Salaries Statement
2 |Empn Basic Gross Deductions Ded.
5 o Ename Pay TA DA HRA Sal T PE | Totals Net Sal
4 101 |&nil Kumar 5500 9625 1650) 1100 92125 825| BS7.5| 15125 7700
5 102|R.Madhu G000 1050 1800) 1200 10050 500 760 18500 5400
B 103|Ravi Kiran Fo00| 1312.5]  2250|  1500] 125625 1125) 937.5| 20525 10500
7 104|R.Maresh 4500 7875 1350 900| 75375 B75| ABZ.5| 12375 B300
g 105] Sunil 3500  B12.5 1050 00| 58625 525 437.5| 962.5|  4900] .
M 4 » M Memo b Salary Statement { Sheet3 / | ¢ Sl
Ready TN
Steps:-

1. Create an Excel Worksheet for an employee pay roll system.
2. Enter the details of Employee as given and calculate the DA, TA, HRA, IT, PF as a
percentage on the basis of Basic Pay.
3. Calculate the Net Pay by using the formulae
Gross Pay= DA+TA+HRA+BP
Deductions=IT+PF
Net Pay= Gross Pay-Deductions
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Experiment 3:-
Create an Excel Worksheet with fields as Roll No, Name, Marks and percentage.

Microsoft Excel - Practical Excel Works

@_] Eile Edit “ew Insert Format Tools  Chart  window  Help -3 X
HRREA™ REWE T NN W EEN - R AN RN NN ) =
i arial -8 =B J U |=E==|al| % % |i= _v{hv&v
Chart Area | = &
A E | ¢ | b [ E [ F [ 6 | H | &
1 Student Marks List
Roll| - Student | ooy | Apm IT | Total ™9 Result | Division
2 | Mo Name e
3 1 |R.Madhu 55 a5 ad 228 7B Pass Second
4 2 |Kulkarni 55 45 =t} 165 55 Pass Second
5 3 |Murali S0 45 =t} 160 53.333 Pass Second
5 4 [Mahesh 34 75 [ 174 50 Fail il
7 - | |
8 Comparison of Results  |DFRoll Mo,
g B Student Mame

10 O SFM
1 - '“7‘ O AFM u

12
15 Qv mIT
O Tetal

15 - = W Averadge | e

3 all

4 4 & k% Maonan S Caolare Cratarncet £ Choot £

Steps:-
1. Create an Excel Worksheet by inserting field names
2. Calculate total marks, Averages, Results and Divisions.(By using Mathematical and

Logical Functions)
3. Represent the Data by inserting the Pie Chart.
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Experiment-4:

Create an Excel Worksheet for the monthly sales of a product and also
represent the data by using bar chart?

' B3 Microsoft Excel - Book1

@ File Edit Miew Insert  Format  Tools Daka  Window  Help

AR RERE IS RENR AN W - R RAR - S s A N N
: Arial -0 - B I U | = . da e AL
16 - &

A | B | |
Month Sales
January

February

March
April Detober

May July

June Apri
July

August January
meptembe
October

Movernber

-I:J Sales
December
4 4 v » '\ Sheetl f Sheet? f Sheet3 / >
Ready

Steps:
1. Create an Excel sheet with the given Data

2. Assuming sales of a product for different months can be represented by using bar
chart.
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Experiment 5:- Demonstrate any two Statistical functions using MS-Excel.

Standard Deviation: The most comprehensive description of dispersion are those that deal
with the average deviation from some measure of central tendency. Two of these measures
are important to our study of statistics : the variance and standard deviation both of these
tell us an average distance of any observation in the data set from the mean of the
distribution.
SD =Y (X-wW"2/N
=0.051/15
= \o?
X= Observation
p= Population Mean
N=Total number of elements in the population
Y= Sum of all the values(x-p) 2 or all the values x?
o = Population standard Deviation
o’ = Population Variance

5l NPV RECORD 1

A ]

1 |Statistical Tools: Standard Deviation 1

Ohservat Mean Deviation S[::::;:I{T{I:{_ Ghsewatiol;
5 | fon () | mu=2.4915 (x-mu) muf’ Squared(x)
3 1 2 3 4 5
4 0.04 0.166 0126 0.015876 0.0016
5 0.06 0.166 0106 0.011236 0.0036
B 012 0.166 0.046] 0.002116 0.0144
7 0.14 0.166 0.026] 0.000675 0.0195
g 0.14 0.166 0.026| 0.000675 0.0195
9 0.15 0.166 0.016| 0.000256 0.0225
10 017 0.166 0.004| 0.000016 0.0239
11 017 0.166 0.004| 0.000016 0.0289
12 0.18 0.16k 0.014| 0.0001% 0.05324
13 019 0.166 0.024| 0.000576 0.0361
14 0. 0.166 0.044| 0.001936 0.0441
15 0. 0.166 0.044| 0.001936 0.0441
16 0.22 0.166 0.054| 0.002916 0.0434
17 0.24 0.166 0.074| 0.005475 0.0576
18 0.25 0.166 0.054| 0.007056 0.0625
19 249 0.05096 0.4643] .,
M 4 » MNPV Y SD 4 Sheets / |« 2|

Answer: %=y (x-p) /N — 0.05096/15 = 0.0034 percent squared
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Experiment:6
Demonstrate financial functions using MS-Excel.

Microsoft Excel - NPY RECORD 1

E‘_W File Edit Miew Insert  Format  Tools Daka  Window  Help - B X
 Arial -0 -B JZ U EEEH-H-A-
HRN=A" RENE N RN NN R N RN NG -
o110 - &

A B C D E | 1
1 Time Cash Flow PVF PV
2 |To -170000 1 170000
3 T 20000 0.809 18180
4 (T2 S0000 0.826 41300
o (T3 GO000 0.751 45060
6 (T4 40000 0.6583 27320
7 |Ta 7a000 0.621 46575
g
9 NPV = CFl + CF2 + (CFn CFa

- T ] -

10 (IH)l  (1+)2  (IHn 1
11
12 I
13 Npv= 3 CH — NPV=59,469,98
14 1=o (l+kh Z
M 4 » WANNPY,{SD / Sheet3 / |« >

Capital Budgeting Technigues

Traditional (or) Non-discounting Time-adjusted, (or) discounted cash flows
% Pay back period Net Present value
% Accounting rate of return Profitability Index

Discounted pay back
Terminal value
Internal rate of return

NPV: - The NPV of an investment proposal may be defined as the sum of the present
values of all the cash inflows less the sum of present values of all the cash out flows
associated with a proposal.

A rate of discount must be specify and applied to both inflows and
outflows in order to find out their present values

CALCULATION OF NPV:-

NPV=Excess of PV of inflows over PV of outflows
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= PV of cash inflows-PV of outflows

CFl + CF2+ CEn_  CFo
(1+k)1  (1+K)2  (1+K)n
n
NPV= Y CFi
i=0 (1+k)i

Here, NPV= Net Present Value

CFi= Cash Flows Occuring at Time (0,1,2,.

K=Discount Rate
n =Life Of The Project in years
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Microsoft Access

Introduction to Microsoft Access::

Microsoft Access is a powerful multi user DMBS developed by Microsoft
Corporation. It is used to store and manipulate large amounts of information. MS Access
database consists of objects such as tables, Queries, Forms, Reports and Macros.

MS Access enables you to:

» Create tables to organize data into manageable related units (tables).

» Enter, retrieve and modify data.

» Extract information based on specific criteria.

» Create forms to enter data.

» Generate reports

Database in Access have a default extension of .mdb. Access maintains index files for
tables. An index is an internal table of values maintained by MS Access to store the order of
records. Index objects thus provide faster and efficient retrieval of data stored in a table.

Database indexes works just like book indexes. When you want to find a particular
topic in a book, you turn to the index and look up the content page number. Then you turn
to the relevant page. Similarly, in a table, indexes controls the way the data is accessed.

Features of MS Access
MS Access can be used by both beginners and those who have previous DBMS
experience. Some of the features of MS Access are described here.

Windows-based Application

MS Access is a Windows-based application. You can cut, copy and paste data from
any windows application to and from Access. You need to ensure that either Windows NT
or Windows 95 is installed as the operating system on you machine before you install MS
Access.

Large Data Management Capacity

MS Access maintains a single disk file for a database and all its associated objects.
Access allows more than 32,000 tables in a database. MS Access can create links to tables
in other databases, such as FoxPro. MS Access can support more than 250 users to access
data at a time. These features make Access a powerful DBMS, capable of handling large
volumes of data, spread across several databases and multi users.
Importing and Exporting External Files

MS Access allows you to import data from or export to FoxPro, Excel, Oracle and
other data formats. Importing data from other sources creates and Access table, exporting
and Access table creates a file in the format that you are exporting to. For example, when
you imports table from Excel format, an Excel Workbook will be created.
Wizard

Wizard is a utility that provides guided sequence to perform complex task easily and
quickly Wizards ask you questions about the contents, style and format of the object that
you want to create, such as a table or a report, and then create the object automatically. You
need to answer the questions by selecting options like Yes/No.
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Built-in Functions

MS Access includes small programs known as functions that perform simple
calculations or data formatting. MS Access includes mathematical, date, time and string
functions. It can be used to create expressions for calculations in forms, reports and queries.
Built-in Security

Since MS Access is a multi-user database, security features are built into the DBMS.
You can assign a password for loading Access so that only authorized users can use it.
Selective hiding of database objects such as reports, forms are also possible.

Designing a Database:

Before you start creating a database, it is essential to create a good database design.
Planning the design structure is important, as an improper design will cause changing the
design structure. A good database design ensures that the database is easy to maintain and
store data.

To plan and design a database the points to be considered are:

» The purpose of the database

» The number of tables and the type of information each table was contain
» Columns that will form each tables

> Relationship between tables

The implementation of the above points is explained precise in the following
paragraph.

Consider a scenario, where you have to create a Player database. The purpose of the
database is to store and retrieve the data promptly. The database contains two tables the
Player Details and Team Details. The Player Details table will contain fields, such as Player
No, Player Name, Runs Scored and Wickets taken. The Team Details table will contain
fields, such as Team No, Team Name, Ranking and Coach Name.

The Team Details table is shown below

Team ID Team Name Coach Name Overall Ranking
T001 India John Wright 5
T002 Australia John Buchanan 1
T003 England Duncan Fletche 6
T004 Sri Lanka Dave Whatmore 3
T005 South Africa Eric Simons 2
Primary Key

The data available in the database needs to be checked for accuracy and correctness.
In order to ensure this, data integrity has to be enforced. Data integrity refers to the process
of maintaining error free data in databases that can be easily retrieved.

In order to maintain data integrity, keys are used. Keys help in identifying the
records in a table. Thus, they play a very important role in database management.
Primary Key

Every table should contain a field that uniquely identifies each record stored in the
table. This field is called the primary key of the tab le. Once you set a primary key for a
table, to ensure uniqueness, MS Access will prevent any duplicate values from being
entered in the primary key field.

When tow players have same name, such as Waugh or Flower, it is difficult to relate
to the player unless their first name are different. To ensure that each player is identified
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more precisely, a unique reference value can be attached to their detail, just like how each
student in a class has a roll number.

The primary key helps in uniquely identifying the records in a table. For example the
player No is the primary key in the players Details table and the Team No is the primary
key in the Team Details table.

Getting Started

Database Objects

MS Access allows you to develop easy-to-use forms and create meaningful reports using the
processed data. MS Access database consists of database objects such as table, queries,
forms, reports, pages, macros and modules. These objects are stored in a single database.
The database objects are discussed below.

Tables:- Contain data about particular topic. In a table data is arranged in row and column
format.

Queries:- Retrieve information from a database on a certain condition. The set of records
returned by a query is known as dynaset. For example, a query can be used to extract details
of players in the England team.

Forms:- Provide an easy to use interface for users to enter, view and modify data in a table.

Reports:- Present data from tables in printed format. It is also possible to generate a report
based on a query

Pages:- Enable users to view data from the Internet that is stored in an MS Access database
or MS-SQL server database.

Macros:- Series of commands and functions that can be executed to perform a specific task.
For example, you can create a macro to print a report automatically.

Modules:- Set of Visual Basic programs that are used to perform advanced database
operations.

Starting MS Access

To start MS Access:
1. Click the Start button.
2. Choose the All Programs Option.
3. Click the Microsoft Access option

Page No: 19



Information Technology Lab Record

] I Accessories [
' Internet - .
9 Internet Explarer @ administrative Tools 3
I sames L

% E-mail
Microsoft OFfice Cutl

@ Mero ShowTime
@ wwindows Media Plawvy
@ Mero PhotoSnap Yie
Microsaft OfFfice Wor

@ Mero SkarkSmark

Files and Settings Trd
. W'z ard

[@ Microsoft Office *
[@ Mozilla Firefox 3
IF Mokia PC Suite
IE' Microsoft Access

[@ QuickTime Alternative
I soundmMax

@ Skartup 3
I winRAR "y
!"l Adobe Reader 7.0
g Internet Explorer

.. Remote Assistance
W windows Media Player
a windows Movie Maker

@ Mero 7 Premiun »

@| Log OFF rﬁ} | Turn OFF Computer

All Programs

FL radhbu LY Main File(Acces

Figure No: 7
The MS Access windows appears

Components of MS Access Window
When you invoke MS Access application, the Microsoft Access windows appears.

The various parts of the MS Access window.

¥ Microsoft Access

S

<
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= : Mew File ~
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2] Elank database...
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Templates
Search anline Far:
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Figure No: 8
Title bar — It shows the name of the database.
Menu bar:- It contains a set of menus available in MS Access. Each menu consists of a set

of commands of a specific type.
Toolbar:- It contains shortcut for commands that are available in various menus.
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Status bar:- It shows the current status of the ongoing task.
Task Pane:- It contains shortcuts to the frequently performed tasks like creating a new
database or opening an existing database.

Creating Database

Creating Database

A database can either be created by using the Database Wizard option or by using
the Blank database option.

Database Wizard — Used to create tables, forms, queries and reports by following a
series of steps provided by the wizard. The wizard provides a step-by-step process to
achieve the desired result.

Blank Database Option — Used to create a blank database. All other database objects should
be created manually.

Creating a Database Using the Database Wizard
MS Access provides a number of templates that can be used to create a database of a
specific type. For example, you can create a database that contains your list of friends and
their contact information. MS Access also provides easy methods to create the database of
your choice. Database Wizard in MS Access provides you with a sequence of guided steps
to create databases.
The steps to invoke the database wizard option are:
1. Click the General Templates.... Option in the New from template section of New
File task pane.
2. The Templates dialog box appears (refer Figure 9)

Templates @

Gereral | Databases

8 g @ |==

Asset Tracking Sl ETH: Event Expenses Preview
WEREREGEE  Managerment

Invenkory Ledger Crder Entry Resource
Conkral Scheduling
N @
Service Call Tirne and
Managemenkt Billing
[ Templates an Office Online ] K, l [ Cancel
Figure No: 9

3. Select the Databases tab.
4. Select the Contact Management option.
5. Click the OK button.
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The File New Database dialog box appears (refer Figure 10)

File New Database
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DEEITERS E My Pictures

B 1y videos
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Places Jave as bype: |Miu:ru:usu:uFt Office Access Database Cancel

Figure No: 10
6. Enter the name of the database in the File name text box.
In Figure 10, Contact_list is the database name entered in the File name text box.
7. Click the Create button.
The Database Wizard dialog box with a list of tables that can be created under the
Contact_list database appears (refer Figure 11)

Database Wizard

Create l

The Contact Management database wil store:

- Conkack infarmation
- Call infarmation

Click. Mext bo continue,

fieks | [ Ensh

Figure No: 11

8. Click the Next button.
The Database Wizard dialog box with the table and their corresponding field named
appears (refer Figure 12)
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Database Wizard
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Figure No: 12
9. Select the required table from the Tables in the database list box.
10. Select the fields to be added from the Fields in the table list box.
11. Click the Next button.
The Database Wizard dialog box with different style for the screen display appears
(refer Figure 13)

Database Wizard

What styvle would vou like For screen displays?

Blends
Blueprint
Expedition
Induskrial
International
Ricepaper
Sand3tone

Standard
Skone
Surni Painking

Cancel ] ’ < Back ” Mext = l’ Einish

Figure No: 13
12. Select a style from the What style would you like for screen displays? Section.
13. Click the Next button.
A list of formats for displaying reports appears in the Database Wizard dialog box
(refer Figure 14)
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Database Wizard
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Figure No: 14
In Figure 8 the Style Format is selected.
A Database Wizard dialog box prompting you to enter the name of the database
appears (refer Figure 15)

Database Wizard

What wauld wau like the title of the database ko be?
[
D
. A |Frienu:|s_|ist |
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Cancel l ’ < Back ” Mexk = l [ Eirish

Figure No: 15
14. Enter the title of the database in the What would you like the title of the database to
be? Text box
The Database Wizard dialog box appears (refer Figure 16).
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Database Wizard
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database,

Do wou want to start the database after the wizard builds
it?
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i Display Help on using a database,
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Figure No: 16
15. Enable the Yes, start the database checkbox.
16. Click the Finish button.
The Main Switchboard dialog box appears (refer Figure 17)
The database Contact_list will get created with all the required forms, reports
corresponding to the database

EE Main Switchboard M[=E3

Enter/View Contacts
EnterAdiew Other Information...
Preview Reports. ..

Change Switchboard ltems

Exit thiz databaze

OO0doe

Figure No: 17
The Contact_list database window appears (refer Figure 18).
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Figure No: 18

Components of Database window

The various components of the database window (refer Figure 18) are:

Title bar:- It displays the name of the database

Database window Tool bar:- It contains buttons for opening, designing, creating,
removing and viewing the various objects in a database.

Object bar:- It contains the buttons for various database objects, which are Tables, Forms
Queries, Reports, Macros or Modules. When you click these buttons the corresponding
objects open on the right pane.

Right Pane:- It outlines all the corresponding elements associated with selected database
objects in the object bar.

Creating Database Using blank Database

The blank database option helps you to create a blank database in which the tables,
queries, forms and reports can be added according to your requirement.

The database templates provide limited number of options. If you would wish to
create a database for which you do not find a suitable template, you can use the blank
database option to create a blank template and create tables and other the objects on your
own.

The steps to create a blank database are:
1. Click the Blank Database option on the New section of the New File task pane.
The File New Database dialog box appears (refer Figure 19).
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Figure No: 19

2. Enter the name of the database in the File name text box.
In Figure 19 the database is named as Cricket.
3. Click the Create button to complete the procedure.

% Cricket : Database (Access 2000 file format)

Ohjecks Creake table in Design view
Tables Create table by using wizard
Create table by entering data

Queries
Forms
Reports
Pages

Macros

W E I

Modules

Eroups

[#] Favorites

Figure No: 20

Creating Tables

Creating Tables:
MS Access allows you to create tables using the Design View, Datasheet view and

Table Wizard options. These options are available in the New Table dialog box.
To invoke the New Table dialog box:
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1. Open the database.
The database window will appear.
Click the Tables button on the Objects bar.
3. Click the New button on the database tool bar.
The New Table dialog box appears (refer Figure 21)

N

Figure No: 21

The following table explains each option in the New Table dialog box.
Option Purpose
Datasheet View Used to create a table in a datasheet format
Design View Used to assign fields for the new table and modify field properties
Table Wizard Used to create a table through a guided sequence of steps.
Import Table Used to import external data from other applications
Link Table Used to link to a data source which has already been created.

You can create a table of desired format by selecting the appropriate option on the
New Table dialog box. The steps to create tables using different options in the New Table
dialog box are given below.

Creating'aTablé Using TableWizard. |
The Table Wizard is used to create tables by taking you through a series of steps.
You have to answer the Wizard’s queries by clicking buttons, selecting fields, and entering
text to create a table.
For example, you can create a Guest_list table using the Table Wizard.
The Guest_list table provides you guidance through a sequence steps to create a
database that can store details of guest to be invited for a party.
To create a table using a table wizard:
1. Open the New Table dialog box.
2. Select the Table Wizard option.
3. Click the OK button.
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The Table Wizard dialog box appears (refer Figure 22)

Table Wizard

‘which of the sample tables lisked below do you wank ko use to create your kable?
After selecting a table category, choose the sample table and sample Fields wou want to include
in your new kable, Your table can include Fields From more than one sample table, IF you're nok
sure about a field, go ahead and include it, It's easy ko delete a field later,
()Business Sarmple Fields: Fields in my new kable:
Personal GuestID - GuestID
©e Prefix Firstharme
Sample Tables: Firsthame e | |LastMame
LaskMame - Address
Addresses #| | SpouseMame iy
s Childrentames
gteqaries Address
Household Inventorsy City
Recipes State -
Flants | |reninn o ’ Rename Field. .. ]
(o ] (o=
Figure No: 22

There are two categories of tables namely, Personal and Business based on which the
list of tables under the Sample Tables list box changes.

4. Select the table category. <<

5. Select the table from the Sample Tables list box.

6. Select the fields to be added in the table from the Sample Fields list box.
In Figure 22 the Personal category is selected. The Guests table and few of its
corresponding fields are selected.

7. Click the Next button.
The Table Wizard dialog box prompting you to enter the table name will be
displayed( refer Figure 23).
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Figure No: 23

You can either select the primary key to be set for the table or the wizard will set a
primary key by itself.
8. To set a primary key select the radio button — No, I’ll set the primary key, in the Do
you want the wizard to set a primary key for you ? section.
In Figure 23 Guest_list is the table name entered in the text box.
9. Click the Next button.

The Table Wizard dialog box prompting you to enter the details about the primary
key field appears (refer Figure 24)
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Figure No: 24
10. Select the field, which has to be set, as the primary key from the what field will hold
data that is unique for each record? List box
11. Select the Numbers | enter when | add new records option.
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12. Click the Next button

The Table Wizard dialog box prompting you to enter the action to be performed
after creating the table appears (refer Figure 25)

Tahle Wizard
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[ Cancel H < Back ]

Figure No: 25
13. Select the Enter data directly into the table option.
14. Click the Finish button to complete the procedure.
The datasheet view of the Guest_list table will be displayed (refer Figure 26)
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Figure No: 26
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Experiment — 1:

Creating a Table Using the Design View

It is easy to create tables using Table wizard. The Table wizard provides only a
limited number of templates to create tables. You can use the Design View option in the
New Table dialog box to create a table that is not listed in the sample table templates
provided by the Table Wizard.
For example, you can use the design view to create a table in the Cricket database.
To create a table in design view:
Open the database.
Select Tables option from the Objects bar.
Click the New button on the database tool bar.
Open the New Table dialog box.
Select the Design View option.
click the OK button
The table will be displayed in the design view (refer Figure 27)
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Design view, FE

Figure No: 27
The table design view window consists of two parts:
» The Field Entry pane — Is used for entering the field names, data type and their
description.
» The Field Properties pane — Is used for setting the required properties for each of the
fields.
The Field Properties pane is used to set the properties for each of the fields in the
Field Entry pane. Some of the important options of the Field Properties pane are as
follows:
Field Size:- It determines the number of characters or digits that can be stored in a field.
Format:- It specifies the format in which a particular field value has to be displayed. The
format varies for different data types.
Input Mask:- It allows you to control the user input. It consists of literal characters such as
brackets, periods or hyphens and mask characters, which specify the valid characters
allowed to be stored in the field.
Caption:- It can be used to display alternate names for fields in forms and reports.
Default Value:- It displays a value automatically for records corresponding to a field. This
value can be changed during data entry if required.
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Validation Rule:- It is used to accept only certain values into a field if it follows the given

condition.

Validation Text:- It is used to display an error message if the Validation Rule is not

satisfied.

Required:- This property when set to Yes will ensure that the user does not skip an entry

for the field during data entry.

Allow Zero Length:- This property when set to Yes would denote that the field can be left

blank.

Indexed:- An index is used for faster data retrieval.

Indexed property indicates if the table

data should be indexed based on the specific field. The fields whose data are retrieved often,

can be indexed to facilitate faster retrieval of records.

7. Enter the data in the Field entry and Field Properties areas.

The table will be created in the design view.

Setting the Primary Key

You need to ensure that the primary key field uniquely identifies each record stored

in the table before you set the primary key of a table.

In the following table the Team ID field can be used to uniquely identify the records.
Hence, this field can be set as the primary key field in the table.

The steps to set primary key are:

Select the field to be set as a primary key.
Click the Edit menu.

Click the Primary key option.

1.
2.
3.

The design view window appears with a key symbol next to the field set as the

primary key (refer Figure 28)

Microsoft Access - [Team Details : Table]
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Figure No: 28

Working with Fields and Records
Working with fields

MS Access supports modification of the design of the existing table.

After creating a table, you may like to.
» Change field names
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» Delete one or more unwanted fields
» Insert one or more new fields in the table
> Rearrange the order in which fields appear
The procedures for changing the field name, deleting, inserting, and moving the
fields are discussed below.

Changing a Field Name
In a database it is very essential to give meaningful names to the fields. If the name
is not meaningful, it is quite possible that you might enter incorrect data.
The Player Details table has already been created. One of the fields in the table is
“No of Centuries”. You can change the field name to “No of Hundreds”.
To change the field name:
1. Open the Cricket database.
The database windows appears.
Click the Tables option on the Objects bar.
Select the Player Details table on the right pane.
4. Click the Design button on the database window tool bar.
The design view window appears with the name of the table on the Title bar (refer
Figure 29)

wmn
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Figure No: 29
5. Click the “No of Centuries” field in the Field Name column.
6. Delete the word ‘Centuries’ and type ‘Hundreds’

7. Save the table design.
The field will be renamed (refer Figure 30)
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Figure No: 30

Deleting a Field
It is possible to remove any field if you feel that it is unwanted. For example you can
delete the Ranking filed in the Player Details table.
To delete a field:
Open the Cricket database.
Click the Tables option on the Objects bar.
Select the Player Details table on the right pane.
Click the Design button on the database window toolbar.
Select the field Ranking.
Click the Delete option on the Edit menu.
The caution message box asking for a confirmation to delete appears. (refer Figure
31)

oakrwnE

Microsoft Office Access

j Do you want to permanently delete the selected field{s) and all the data in the field{s)?

To permanently delete the field(s), click Yes.

Figure No: 31
7. Click the Yes button.
The field will be deleted (refer Figure 32)

Page No: 35



Information Technology Lab Record

8.
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Figure No: 32
Save the table design.

Inserting a Field

You can insert a field in the Design View at the end of the table or above an existing

field. For example, you can insert a field to store age in the Player Details table above the
Runs Scored field.

NoookrowdE

o

To insert a field:

Open the Cricket database.

Click the Tables option on the Objects bar.

Select the Player Details table on the right pane.

Click the Design button on the database window toolbar.
Select the field Runs Scored.

Click the Insert menu.

Click the Rows option.

A new row is inserted above the Runs Scored field.
Enter the name Age in the Field Name column.

Select the data type Number from the drop-down list box in the Data Type column.

. Save the table design.

A new field Age will be created (refer Figure 33)
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Figure No: 33
Working with Records
MS Access allows you to make changes to a record or remove an unwanted record.
To modify records, you have to open the table in the datasheet view.
Editing a Record
Data stored as records can be modified at any point in time. For example, in the
Player Details table, the value entered in the field “No of Matches Played” corresponding to
the player Anil Kumble can be changed from 200 to 210 to update the data according to
current statistics.
To make changes to a record:
Open the table in datasheet view.
Place the cursor in the required cell.
Remove the existing value 200
Enter the new data 210.
The value in the “No of Matches Played” field corresponding to Anil Kumble will
be changed.
Deleting a Record
You can delete a record if it is not required.
To delete a record:
1. Open the table in the datasheet view.
2. Select the required record.
To select a record place the mouse pointer to the left of the record and click the
mouse button. The record selector will appear and the record will be highlighted.
3. Click the Edit menu.
4. Click the Delete option.
A warning message will be displayed asking for confirmation.
5. Click the Yes button.
The selected record will be deleted.

el NS =

Finding and Replacing a Record

When a table contains a large volume of data, searching for a particular piece of
information will take a long time. The Find feature of MS Access allows you to do exactly
the same.
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To find a particular value and replace it with required value:
Open the table in datasheet view.
Click the Edit menu.
3. Click the Find option.
The Find and Replace dialog box appears (refer Figure 34)

N

Find and Replace

Find | Replace
Find What: | v|
Loak In: |F'Ia',.fer Details | Table |
Match: |'u'u'h-:nle Field L |
Search: All L
[ Imatch Case

Figure No: 34

Enter the required value, which has to be found in the Find What: text box
Select the field in which the value has to be searched in the Look In: list box.
Click the Find Next button.
The cursor will be positioned at the required value. You can also replace this value if
required.
7. Click the Replace tab.

The list boxes corresponding to Replace option will be displayed (refer Fig. 35)

o ok

Find and Replace

Find | Replace |
Find What: | v
Replace With: | w |
Look In: | Player ID
Match: Whole Fild v|
Search: Al L

[]Match Case Search Fields As Formatted

Figure No: 35
8. Enter the value to be replaced with in the Replace With: text box.
9. Click the Replace button.
The search value will be found and replaced with the required value.
Sorting Records
Sorting is arranging records in a table, so that the records can be retrieved quickly
and easily. It is possible to sort records based on one or more fields. For example, records
can be arranged in the Team Details table based on the ascending order of the Team Name
field.
To sort the records:
1. Open the Team Details table in the datasheet view.
2. Select the Team Name field.
3. Click the Records menu.
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4. Choose the Sort option.
5. Click the Sort Ascending option.
The records will be sorted based on the Team Name field(refer Fig. 36)

Microsoft Access - [Team Details : Table] [Z][E|Fg|

i ] Fle Edit Wiew Insert Format Records Tools  window  Help

172N B NF= NEN AR TEER=N NN E TN TR =
Teamn ID | Team Mame | Coach Name | Oweral Ranking

TO02 Australial John Buchanan 1

T003 England Duncan Fletche

TOO1 India John Wright

ooy Mew Fealand | Enis Eberhart

TOOE Fakistan Richard Pybus

005 South Africa Eric Simons

TOO04 Sri Lanka Dave Whatmare

'
Record: E 1 E][E af 7

Drakasheet Wiew

Figure No: 36
In addition to single field sorting, MS Access supports multiple fields sorting.
To sort records based on multiple fields:
1. Open the table whose fields have to be sorted in the datasheet view.
2. Select the fields to be sorted
3. Click the Records menu.
4. Choose the Sort Option.
5. Click the required sort Order.
The records will be sorted based on the selected field.
Filtering Records:
The Filter option is one of the interesting features of MS Access. It is used to extract
a specific set of records.
For example, you can get information on the players who have played for the
Australian team using the filter option.
To extract the information using Filter option:
1. Open the Player Details table in the Datasheet View.
2. Place the cursor in the field Team ID.
The information on the players who have played for the Australian team has to be
extracted. Therefore, place the cursor in any record for which the Team ID is T002.
Click the Records menu.
Choose the Filter option.
Select the Filter by Selection option.
The records of players playing for the Australian team appear in a new datasheet
(refer Fig. 37)

ok w
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Microsoft Access - [Player Details : Table]

: ] Fle Edit W¥ew Insert Format  Records  Tools  Window Help Type aquestionForhelp = o & X
A - A N R TR A S Y =P |
PlayerID | Playerbame | TeamID | Age | [y——— | Wickets Taken | Mo of Hur

» | POOZ Michael Bevan 25 D 70

PO04 Glenn Mcgrath | TOO2 28 250 251

FO10 Ricky Ponting | TOO2 28 6547 10
* a 1] a b
Record: E lil [IHE of 3 (Filkered) < >
Datasheet Yiew FLTR. MUM SCRL

Figure No: 37

Removing the Filter:
To remove an existing filter:
1. Click the Records menu.
2. Click the Remove Filter/Sort option.
The original datasheet will be displayed.

Extracting Data Across Tables

MS Access allows you to retrieve data across tables. When related data are
distributed across tables, you have to establish relationship among tables to retrieve data.
For example, to retrieve the details of players playing for the South African team you need
to relate Player Details and Team Details tables.

Having known the name of the team, you need the Team ID to fetch the players
playing for South African team. The field Team ID, which is the primary key of the Team
Details table, is present in the Player Details table. The Team ID field in the Player Details
table can contain only the data that are present in the Team ID field of the Team Details
table. Hence, the Team ID field in the Player Details table can be set as the foreign key to
relate the two tables.

To set a relationship:

1. Click the Tools menu.
2. Click the Relationships.... Option
Relationships windows with the Show Table dialog box appears (refer Fig. 38)
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Microsoft Access - [Relationships] EJ O §|
=582 Show Table 3t = >
EY [

Tables | Queries | Bath |

~
[ 2
[£

Ready LM

Figure No: 38
Select the Team Details table and click the Add button
Select the Player Details table and click the Add button.
Click the Close button.
The tables Team Details and Player Details will be added to the Relationships
window (refer Fig. 39)

Microsoft Access - [Relationships]

gk w

E!g File Edit Miew Relationships Tools  indow Help = &

=
RN RPN R EEN oA TR
o

Team Details

Player Det...

Team ID

Plawer Mame Tearm Mame

Team ID Coach Mame

Age Creeral Ranking

Runs Scored W

b
1| m) >
Ready MM
Figure No:39

6. Select the field Team ID in the Team Details table.
7. Drag and drop the field on the Team ID field in the Player Details table.
The Edit Relationships dialog box appears(refer Fig.40)
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Edit Relationships

Tahble/Cuery: Related TablefCuersy:

Cancel

Team ID w Team ID £

Jain Type,.

Create Mew.,
[CJEnforce Referential Integrity

Relationship Type: One-To-Mary

Figure No: 40

The Ensure Referential Integrity in the Edit Relationship dialog box provides a set of
options, which ensures that the relationship between the two tables is maintained based on
the data stored in a common field.

The Cascade Update Related Fields option ensures that when there is a change in the
value of the primary key field, the corresponding value changes in all the tables in which the
field is a foreign key.

The Cascade Delete Related Records option ensures that when a primary key record
is deleted, all related records in other tables are deleted.

8. Select the Ensure Referential Integrity option.
9. Click the Create button.
A one to many relationship will be created between the two tables(refer Fig.41)

Microsoft Access - [Relationships]

1'31 File Edit “iew Relationships Tools Window  Help - B

IRNE=N" BN L g - | 9 | BT BRE) X

Player ID L Team ID

Plawer Mame Team Mame
Team ID Coach Mame
Age Creeral Ranking

Funs Scored

Ready FLIM

Figure No: 41
You can make changes to the existing relationship. It is possible to change the fields
on which the tables are related.

To change the existing relationship:
1. Click the Tools menu.
2. Click the Relationships option.

The Relationships windows appears
3. Click the Relationships menu.
4. Click the Edit Relationship.. option

The Edit Relationship dialog box appears.
5. Change the field names based on which the relationship should be set.
6. Click the Create New button.

The new relationship will be created.
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Experiment-2:

Querying tables:
Creating a Query
Queries are one of the most important features of database management system. The
process of accessing the database and retrieving data selectively is known as querying.
Query is database object, which is used for extracting data from one or more tables
based on specific conditions. The set of records returned by a query is known as Dynaset.
Queries can be created using the Query Wizard or the Design View.

Creating a Query using the Query Wizard
The Query Wizard option provides guided steps to create a query. It helps to view
the selected fields and records from one or more tables with required information. For
example, you can crate a query to view the name, runs and wickets details of all the players.
To create a query as discussed above:
1. Open the database.
2. Click the Queries option on the Objects bar.
The New Queries dialog box appears (refer Fig.42).

Design Wiew

I \ Crosstab Qerw;.-' Wizard
Find Duplicates Query \Wizard

Find Unmatched Query Wizard

This wizard creates a seleck query
from the fields wou pick.

[ Ok l [ Cancel ]
Figure No: 42
The following table explains options in the New Query dialog box.
Option Purpose
Design View Used to create a query in Design View.
Simple Query Used to create a select query from selected fields.

Crosstab Query | Used to summarize the query in a spreadsheet format
Wizard

Find Duplicates | Used to locate duplicate records in a table.

Query Wizard
Find Unmatched | Used to locate records in one table that do not have matching
Query Wizard records in a related table.

3. Select the Simple Query Wizard Option.
4. Click the Ok button.
The simple Query Wizard dialog box appears(refer Fig.43)
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Simple Query Wizard

wWhich fields do wou want in your query?

You can choose From more than one table or guery,

TablesQueries

Table: Plaver Details

Aerailable Fields;

Plawer ID Plaver Mame
Team ID Runs Scored
Age Wickets Taken

o

Selected Fields:

Mo of Hundreds

Mo of Maktches Plaved

I Mextk = l [ Einish ]
Figure No: 43
5. Select the Player Details table from the Tables/Queries drop-down list box.
6. Select the Player Name, Runs and Wickets from the Available Fields list box.
7. Click the Next button.

The Simple Query Wizard dialog box prompting you to enter the query format
appears (refer Fig.44)

Simple Query Wizard

Wiould wou like a detail ar summary query’?
LT B . o
B aan e e ® ;Qetall (shows every field of every recard)
F coconun unn {:} Summary
1 eeB M Han .
T
3 opop s nan
T omda i wun wun
2 hhd HEE RRY Han
3 peB HuH REY N
& CCC HHH HHH HEH
5 OO0 HHE HEE REE
5 DDD 566 56 wEd
[ Cancel ] [ < Back ” Mext = ] [ Finish ]
Figure No: 44

The would you like a details or summary query? Section consists of two options
namely details and summary.
Details: An option to display a Dynaset of records of all the fields selected in each
of the tables.
Summary: An option to display a dynaset of records in which the average, sum,
minimum and maximum of certain fields are displayed.

8. Select the Details option.
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9. Click the Next button.
The Simple Query Wizard dialog box prompting you to enter the query title appears
(refer Fig.45)

Simple Query Wizard

What title da wou want For yaur query?

Playe_Details|

That's all the information the wizard needs to create wour
quEry,

Do wou want ko open the query or modify the query's design?

() Open the query to view information,
() Modify the query design,

[] isplay Help on working with the query?

[ Cancel ][ < Back ]

Figure No: 45

10. Enter the name of the query as Player_Details in the What title do you want for you
query? Text box.

11. Select the Open the query to view information option in the Do you want to open the
query or modify the query’s design? Section.

12. Click the Finish button.
The Player_Details query will be created. Fig.46 shows the dynaset of the
Player_Details query.

Microsoft Access - [Playe_Details : §... g@]g|

_li',j File Edit Wiew Insert Format Records  Tools

[naon ] e _e x

1IN B Ve R AR e AT
Player Name | Runs Scored | Wickets Taken F
P |Sachilh Tendulal 15000 106
Michael Bevan 5400 0
buthaiah Murali 300 a0z
5lenn Mcgrath 250 2571
sauray Ganguly B300 a7
Masir Hussain 5855 45
Jacgues Kallis 5673 100
Wasim Akram 3000 420
Anil Kumble aE0 250
Ricky Ponting B547 10
* n il
Record: (14 ] [ 1 [»]r1]p#]cf 10
Cratashe MUM SCRL

Figure No: 46
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Creating a Query in the Design View
The Design View option can be used to create a query without the wizard’s help. The tables,
fields and criteria for the query should be specified individually to create a query in the
design view. For example, you can extract the name, player name and player 1D of all the
layers using the design view option.

To create a query in design view:

Open the Cricket database.

Click the Queries option on the objects bar.
Select the Design View option.

Click the OK button.

el N =

o

The Graphical Query By Example window along with the Show Table dialog box

appear.
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Select the table Player Details and click the Add button.
Select the table Team Details and click the Add button.

Both the tables will be added to the graphical query by example window(refer

Fig.47)

ﬁ Queryl : Select Query

®

+

Player ID Team ID
Flayer Marme Team Mame
Team ID Zoach Mame
Age » Crveral Ranking 3
< »
| |
Field: 5
Table:
Sork:
Show: [] Fi []
Criteria:
Figure No: 47

Click the Close button.
Select the Team Details table from the Table: drop-down list box.
Select the Team Name field from the Field: drop-down list box.

. Move to the next column in the design grid.
. Select the Player Details table from the Table: drop-down list box.
. Select the Player ID field from the Field: drop-down list box.

Similarly, you can select the Player Name field(refer Fig 48)
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*

Player ID
Plaver Marme
Team ID
Age

*

Team ID
Team Marme
Cnach Mame
Crveral Ranking
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<
Field: |Tearn Mamne Player ID Player Marme
Table! | Tearm Details Plaver Details] « |Player Details
Sork:
Shiowy:
Criteria:
Figure No: 48

After designing the query, it has to be executed to extract the records. The steps to
run the query are shown below.
13. Click the Query menu.
14. Click the Run option.
The result of the query will be displayed in the datasheet (refer Fig.49)

EBX]

=] Queryl : Select Query

Team MName Flayer ID Flayer Name

> PO01 Sachin Tendulal
India FPO0S Saurav Ganguly
India Foos Anil Kumble
Australia Foo2 Michael Bevan
Australia Foo4 Glenn Mcograth
Australia Fo10 Ricky Ponting
=i Lanka Fo03 Muthaiah Murali
South Africa FO0s Masir Hussain
mouth Africa FPooy Jacqgues Kallis
Pakistan FPO03 WWasim Akram

*

Record: E |71 E][E of 10

Figure No: 49

Filtering Records
The purpose of the query is to allow the user to selectively view the records based
on specific conditions. This task can b achieved y suing comparison operators and logical
operators. These are excellent tools provided by MS Access to support query management.
The following table outlines the comparison operators available in MS Access.

Operator Description

> Greater than

< Less than

= Equal to

<= Less than or equal to
>= Greater than or equal to
<> Not equal to
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The query carrying a comparison operator returns a dynaset, which contains the

matching values in one or more fields based on the condition specified. For example, you
can use the filter option to view the player details who have scored more than 5000.

NS

No o,

To filter Records:

Open a new query in the Design View.

The Show Table dialog box appears.

Select the Player Details table.

Click the Add button.

The table will be added to Graphical Query By Example window.

Click the Close button.

Select eh fields Player ID, Player Name, Age, Runs and Matches Played.
Enter >5000 in the Criteria: box under the Runs field(refer Fig. 50)

ueryl : Select Query

Player ID
Plaver Mame
Team ID
Age

Figld: [Plaver ID Player Mame Team ID Age Runs Scored Wic 2
Table: |Player Details Player Details Player Details Player Details Player Details Plat
Sark:
Shiow:
Criteria: #5000
ars W
3 >
Figure No: 50
8. Run the query
The details of players who have scored more than 5000 runs will be displayed(refer
Fig.51)
=) Queryl : Select Query
Flayer ID Flayer Mame
P00 Sachin Tendulal 32 15000 106
POOZ Michael Bevan 2h A400 70
FO05 Saurav Ganguly 07 E300 57
FO0G Masir Hussain 29 5855 45
POO7 Jacques Kallis 31 a67 3 100
FPO10 Ricky Ponting 28 Bad? 10
Record: EE |73 E][E of &

9.

Figure No: 51
Save the query as Top Scorers.

You can specify multiple conditions using the logical operators OR and AND. When the
OR operator is used and dynaset will contain the fields that satisfies at least one
condition specified. When the AND operator is used for querying the Dyanset will
return the fields that satisfies all the conditions specified.
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For example, you can retrieve the player details of either the Australian team or the South
Africa team using the OR operator.

agbrownpE

To use the logical operator

Open a new query in the design view.

Add the table Player Details to the Graphical Query By Example window.

Select the required fields.

Enter “T007” or “T004” in the Criteria: box under the Team ID field.

Run the query

The details of players in the Australia and South Africa teams are displayed in
datasheet.

ﬁ Queryl : Select Query

Tearn D Flayer Mame | Runs Scored | Wickets Take
» | N Michael Bevan a400 '
TO02 Glenn Mcgrath 250 2
TaOS Masir Hussain S855 E
TODA Jacgues Kallis ahy 3 1
TO02 Ricky Ponting B547 I
wt
2l
Record: E 1 E][E af 5
Figure No: 52
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Experiment-3:

Creating and Using Forms:
Creating forms

Forms are database objects, similar to tables and queries. They are created to
customize data entry and enable easy editing of the existing data in tables. Forms can be

Information Technology Lab Record

created using the AutoForm, Form Wizard or Design View.

Creating Forms Using the AutoForm

The quickest way to create a form is to use the AutoForm feature. It is possible to

create form on an existing query. For example, the AutoForm feature can be used to create a

form on Top Scorers query.

The steps to create a form using AutoForm feature:

1. Open the “Cricket” database.

2. Click the Forms object on the Objects bar.
3. Click the New button on the database toolbar.

The New form dialog box appears.
Select the AutoForm: Columnar option.
Select the “To Scorers’ query from the drop-down list box (refer Fig. 53)

ok~

Mew Form

This wizard autornatically
creates a columnar Form,

Choose the table or query where
the object's data comes From:

2)X]

De=sign Yiew
Farm Wwizard

AukoForm: Columnar
AukaFarm: Tabular
AukoForm: Dakasheet
AutoForm: PivokTable
AukaFarm: PivakChark
Chart “Wizard
PivotTable \Wizard

uns greaker than S000

l

(04 l [ Cancel

Figure No: 53

6. Click the OK button.

The form will be created (refer Fig. 54)

E= Runs greater than 5000

4 Player [0 PO|

Player Mame Sachin Tendulakar

Team D Tam

Age 32

Runz Scored 15000 3
Record: E |71 E][E of &

B(=1[E

Figure No: 54

7. Save the form as Top Scorers.
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Creating Forms Using the Form Wizard
The Form wizard simplifies the process of creating a form. Form Wizard provides
visual guidance through a series of steps. Each step helps to decide on the fields to be added
and the type of form to be created.
You can create a form on Cricket database using the Form Wizard option.
To create a form:
Open the Cricket database.
Open the New Form dialog box.
Select the Form Wizard option.
Click the Ok button.
The Form Wizard dialog box prompting to select the tables/queries and fields
appears.
5. Select the Team Details table from the Tables/Queries list box(refer Fig. 55)
The fields in the Team Details table will be listed in the Available Fields: list box.

Which Fields do wou want on your Form?
%% e You can choose From more than one table or quersy.

NS

TablesQueries

Table: Plaver Details w
Available Fields: Selecked Fields:
Player ID
Flayer Mame
Team I
Age

Funs Scored
Wickets Taken

Mo of Hundreds

Mo af Matches Plaved

I Mext = l ’ Einish

Figure No: 55
Select all the fields to be added to the selected Fields: list by clicking the >> button.
Select the table Player Details from the Tables/Queries list box.
Select all the Fields.
Click the Next button.
The form wizard appears.
10. Select the by Team Details option (refer Fig. 56)

©ooN®
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Howe do wou want o wiew wour

data?
Team Details_Team I0, Team Mame, Coach
Mame, Overal Ranking

by Team Details
by Player Details

Player I0, Player Mame, Plaver Details_Team
1D, Age, Runs Scored, Wickets Taken, Mo of
Hurdreds, Mo of Matches Playved

(%) Farm with subformis) @ Linked Forms
[ Cancel ] ’ < Back ” ext = l ’ Einish
Figure No: 56

11. Select the Form with subform(s) option.
The by Team Details option can be used to create a main form, which would contain
the fields from the Team Details table and a sub from, which would contain the
records of related information from the Player Details table.
The Preview of the form appears on the right side (refer Fig. 56)
12. Click the Next button.
A list of designs for the display of sub forms appears (refer Fig. 57). Each of these
designs uses different formats to display the records in the sub form.

What |ayout would wou like Far wour subfarm?
() Tabular
O PivokTable
ol @ PivokChart
Cancel ] ’ < Back " Mexk = l ’ Einish

Figure No: 57
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13. Select a layout for the form.
A preview of the form appears on the left side.

14. Click the Next button.

A list of form styles appears (refer Fig. 58)

Form Wizard

What skyle would wou like?

Blends
Blueprint
Expedition
Industrial
Inkernational
Ricepaper
ndskone

Skone
Surni Painking

Zancel ] ’ < Back " Mext = l ’ Finish

Figure No: 58
15. Select a style from the list.
16. Click the Next button.
The form Wizard dialog box prompting to enter the title for the main form and the
sub form will appear.

What titles do wou wank For wour Forms?

Form: Team Details |

Subform: |F'Ia';.fers_Details |

That's all the information the wizard needs ko create wour
Farm.

Do wou wank to open the Form or modify the Form's design?

{(¥) COpen the Form ko view or enter information,

() Modify the form's design,

[ ] Display Help on warking with the Form?

[ Cancel ]’ < Back
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Figure No: 59
17. Enter a name for the main form in the Form: text box (refer Fig. 59)
18. Enter a name for the sub form in the Subform: text box.
19. Select the Open the form to View or enter information option.
20. Click the Finish button to complete the procedure.
The form will be created (refer Fig. 60)

BES Team Details E] [E| E|

b Team ID T 002
Team Hame Austraha
Coach Mame John Buchanan
Owveral Ranking 1
Players_Details
Flayer [D | Flayer Name | Team |D | Age
| » |FPO02 Michael Bevan Tooz2 '
| [PO04 Glenn Mecgrath TO02
| [PO10 Ricky Ponting TOOZ
#* Taoz
Record: E | 1 E][E af 3 £ >
Record: E 1 E][E of 7
' Figure No: 60

21. Save the form as Team_Details.
The navigation button are used to switch between the records in the forms.

Creating Forms Using The Design View

Design view provides flexibility to add, delete, move and resize controls. The design
view is used to create forms without the help of the wizard. You can create a form to view
the details of all the players.
To create a form in the design view:
Open the Cricket database.
Open the New Form dialog box.
Select the Design View option.
Select the Player Details table from the drop-down list box.
Click the Ok button
The Form Design window appears along with the toolbox for adding controls. The
fields in the Player Details table will be displayed in the Player Details list box (refer
Fig.61)

AR
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EBEX

EE Form1 : Form

B[ ' i 4 o ;:-
7 o
:| # Page Header . __H[Player 1D L=
: | abl 22| Plarver Mame F >
[ = Team ID £
s .ﬁ.ge —
© E_ HIRuns Scored S
| 2B EE |l | wickets Taken §
- : — |52l Mo of Hundreds <
- | 22| Ma of Matches Pla
- : ﬁ L@ e
! (=T
1= N\
- [yl
J # Page Footer
"l 3t S
< | 5|
Figure No: 61

The Design View Window of the form contains three sections: Form Header, Detail
and Form Footer. The Form Header contains the title that appears for every record in the
form. The Detail section contains the data for each of the fields in the form. The Form
Footer contains the information that appears at the bottom of every record in the form.

The form that has been created does not contain any fields in it. The fields in the
Player Details list box should be added to the form.

To add fields to form:

1. Drag and drop the fields into the Detail area

AlPlaver Mame

A[Team ID
2l Age

‘Y[Funs Scored
Alwickets Taken
Mo of Hundreds i
Mo of Makches Plaf

- ks Hunidrids | Mo of Hundreds
<k iF: Matchias Fliieho of Matches Flay)
# Page Fooker

Figure No: 62
The name of the fields appears automatically next to the text boxes.
The form has been designed. Open the form to view the records.
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To open the form in form view:

Click the View menu on the database toolbar.

Select the Form View option.

Information Technology Lab Record

The Player Details form will be displayed in the form view (refer Fig.63)

EE Form1 : Form

Flayer ID: PO01

Player Name: | FTERANESRaREY |

Team I0: 01 |
age: | 32|
Runs Scored: | 15IZIIIIIII|
Wickets Taken: | 106|
Mo of Hundreds: | 42|
Mo of Matches Playe 52|

S[(=/c3

Record: E 1 E][E of 10

Figure No: 63
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Experiment-4:

Creating and Using Reports
Creating Reports

Report is one of the important features of database management system. Reports are
used for presenting information in a customized format on screen and paper.

Reports can be created using Report Wizard, Auto Report or Design View.

Creating Reports Using the Report Wizard
A report can be used to retrieve information from one or more tables or queries and
display it in specific format. Report Wizard provides the easiest way to create a report. It
provides guided steps to design a report. For example, the Report Wizard option can be used
to generate report of players in different teams.
To create a report by using Report Wizard
1. Open the Cricket database.
2. Click the Reports option on the Objects bar.
3. Click the New button on the database window toolbar.
The New Reports dialog box appears (refer Fig. 64)

o Desiin Vg
| \ AutoReport: Columnar
AukoReport: Tabolar
o i Chart Wizard
This wizard automatically Lahel Wizard
creates wour report, based on
the fields vou select,
Choose the table or query where -
the object's data comes from;
[ (04 l [ Cancel
Figure No:64

4. Select the Report Wizard option.
5. Click the OK button.
The Report Wizard dialog box appears (refer Fig. 65)
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Report Wizard

Which Fields do wou want on vour report?

% v w;,w: | You can choose From more than one kable or query,

Tables)Queries

|Ta|:||e: Plaver Details w

fvailable Fields: Selected Fields:

Plaver Mame
Team ID

W
HI

Age

Runs Scored

‘ickets Taken

Mo of Hundreds

Mo of Matches Plaved

I Mexk = l ’ Einish

Figure No: 65
6. Select the table Player Details from the drop-down list box.
The list of fields in the table Player Details will be listed in the Available Fields: list
box.
Click the “>>" button to add all the fields to the Select fields: list box.
8. Click the Next button.
The Report Wizard dialog box appears with a prompt to select the record on which
the grouping has to be performed (refer Fig. 66)
The Records can be grouped based on the Team ID field.

~

Report Wizard

Do o wank ko add any grauping
levels? Player ID, Playver Mame, Team ID, Age,
Runs Scored, Wickets Taken, Mo of
Hurdreds, Mo of Matches Plaved
F‘Iayer rame .
Team ID
hge
Runs Scored
Wickets Taken
Mo of Hundreds A
Priorit
Mo of Matches Plaved I
Zancel ] ’ < Back ” Mext = l ’ Finish
Figure No: 66
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9. Click the Team ID field.
10. Click the “>” single select button.
A preview of the fields, after the grouping, appears on the right side.
11. Click the Next button.
The Report Wizard dialog box appears with prompt to enter the field on which the

sorting has to be performed (refer Fig. 67)
The records can be sorted on Player Name field in ascending order.

Report Wizard

What sort order do wou wank for your records?

¥ou can sort records by up ko Four Fields, in either

s ascending or descending arder,
w Ascending
1 2 3 1
HMXN NEXX NNEN NXNN 2 d
»~ [ R B hl Ascending

xxxxxxxxxxxxxxxx

e

xxxxxxxxxxxxxxxx
T EEEX HEEX XEEX XXEX

By lemun mwma mmEx wxxs
4 oo mnma mEnm wRE
xxxxxxxxxxxxxxxxx

Cancel ] ’ < Back " Mexk = l ’ Einish

Figure No: 67
12. Select the field Player Name from the drop-down list box.
13. Click the Ascending button.
14. Click the Next button.
Wizard dialog box appears with a prompt to enter the layout for the report(ref. Fig.
68)
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Report Wizard

How wiould wou like ko lay ouk wour repork?

Layaouk Orientation
() Columnar () Portrait
MK HHNH KHNH XKHX X0 (&) Labular
HAAHE AW HAAE HHMRR R -
MMMME MMMMM MMMMM MMMMM WM O Justified A
MAMME MMMAM MMMMM MMMMM MMM

Aot R o d S R R
EEEE A MEEEE AR R
R R MR R e
Aot R o d S R R
R R MEREE AR R
Aot R o d S R R
EEEE A MEEEE AR R
R R MEREE AR R

Adjust the figld width so all fields Fik on

a page,
[ Cancel ] ’ < Back ” Mext = l ’ Einish
Figure No: 68

15. Select the Outline 1 option from the Layout section.

The preview of the design appears on the left side of the Report Wizard dialog box.
16. Select the Landscape option in the Orientation section.
17. Click the Next button.

The Report Wizard dialog box appears, prompting to select the style for the report

(refer Fig. 69)

Report Wizard

What style would vou like?
Baold
HEHHERH Casual
Compack
 Corporate
KEKK KAXK E |
M WM nrma
Sofk Gray
Title
Lebhel above Detoil
Cartrol from Detail
Cancel ] ’ < Back ” Mext = l ’ Finish
Figure No: 69

18. Select a style.
The preview of the report appears on the left side of the Report Wizard dialog box.
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19. Click the Next button.

The Report Wizard dialog box appears, prompting to enter the name of the report
(refer Fig. 70)

Report Wizard

‘hat kitle do wou want for wour report?

Player Details |

That's all the information the wizard needs to create wour
repark,

Do you wank ko preview the report ar modify the repaort's
design?

(%) Preview the report,
() Modify the report's design,

[ ] Display Help on warking with the report?

Cancel < Back Eirish
l ||

Figure No: 70
20. Enter the report name as ‘Player Details’ in the textbox.
21. Click the Finish button to complete the procedure.
The report will be created (refer Fig. 71)

i Player, Details1

Player Detailsl °
Player Neone Plegyer 1D Tem ID Age tuns Scored ¥
Anil Kumble Foog T i =60
Glenn Mograth Po04 Too2 o] 20
Jacoues Kdlis Pooy Too0= 3 2673
ichad Bewvan Fooz Tooz2 25 2400
M uthaizt Murdithsean PO03 Too04 ] 300 7
Fage: |—1 £ »
Figure No: 71
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Experiment -5: Data transfer between Excel and Access.
Steps for importing data from Excel to Access.

Step-1: create a excel file.
For example: create a marks file using fields ROLLNO, NAME, SUB1, SUB2,
SUB3, TOTAL and AVERAGE.

Step-2: and save it with a name marks.

Step-3: then open ms-access and open a blank data base.

Step-4: save it as marks.mdb.

Step-5: then open file menu and select option GET EXTERNAL
DATABASE and select IMPORT option.

Step-6: then it asks for file name of importing file name. Specify the file name with address
through BROWSE WINDOW.

Step: 7: it will display as follows

[2] - =[x
I File Edit Wiew Insert Format  Records  Tools  Window  Help Twpe a question for help -
= . o 5 AGa .

RSN RN B Import Spreadsheet Wizard EJ
; Your spreadsheet file contains more than one worksheet or range, Which worksheet ar range
= =l would you like? ﬁ
]l
- | (&) Show Warksheets B hj g
Field1 Sheetz Field? ~
() show Named Ranges cheets
id
Sample data For worksheet 'Sheet1'.
1 ROLLINGC [AME [FUEl FUEBZ [EUB3 [TOTAL |AVERAGE =
2 1 feittu |87 ) 57 gos 50 . 656666667
3 FE mani <R3 =7 (54 175 55 .33333333533
4 B purya =13 =7 [=hr Es0 [f6.666666667
5t Erinu [z =3 =13 162 (S
6 |5 maween |56 G5 [=hr 175 [E9.333333333 v|
- [ [omwn ]
[ et
Record: (4] [ % O J01JpH of 21 < >
SR e RS Y nuna

Step 8: then press next
Step9: then select the radio button: FIRST ROW CONTAINS COLUMN HEDINGS.
Step10: then it will ask WHARE WOULD YOU LIKE TO SAVE?
Specify as NEW TABLE and press next.
Stepl1: then it will ask for primary key.
Select CHOOSE MY OWN PRIMARK KEY from radio
Radio buttons. And give ROLL NO AS primary key.

Stepl2: press next and specify the file name as MARKS.
Step13: then press finish.
Then it will automatically import file fro marks.xls to marks.mdb.
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