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PREFACE

0f late database management has come wunder +the more
wseful and powerful applications of computers. Many models
of database have been proposed for effective and efficient
implementation of Jdata, for example, network, hierarchical,
relational etc. Of these, the Ralational Data Model offers
both the simplicity of design and efficiency at

implementation.

Im Jawaharlal Nehru. Uriiversity, we have +{the super
mini-computer VaxX-11,/780, that supports both the VMS
(version 4.4) and the Ultrix opersating systems. The VMBS
also supporﬁs the software package on Relational Database
System which we ghall henceforth call A% Rdbx/VMS.
Radb/VYME{version 2.2, -on wuwhich this project has bheen
implemented, runs on b&th the UMS and ihe MicroVUME operating

systems.

VaX Rdb/VUMS is a relational database management systen
for UMS systems. It is a part of Vax Information
Architecture. Rdb/VMS is intended to be wused as a data
access method by high-level language programs. Rdb/VMS

includes RIO (relatiomal datzabsse operator), an  interactive



wtility for data definition, learning and prototyping.

The Rdb/VMS is curréntly useful only to knowledgeable
database programners with access to manpuals and other
facilities. The primary objective of ﬁhiﬁ work is to bring
this uwtility within the reach of layman by implementing a
wser~frienly interface. This interface is essentially =a
menudriven system. All  the ruoctines of the package are
accessibble from the menus. The user has to select anm option
alphabet to invoke 3 particular rwuotine. The main menu

drives the sub-menus.

A modular approach has been given to the deéign of the
system. The major sub-systems are:
l.0atas definition.
2.0ata entry.
3.0ata modification or editing.

4.Processing data.

The user can bypass to any sub-system depending wupon
his needs. All the menus tell the user how to proceed with

necessary instructions.

The software has bheern implemented on VAX-11/780
mini-computer supported by Rdb/VHS(version 2.2  and

eperating system VMS(version 4.4). The preogramming language



used for the implementation is VAX PASCAL.

Chapter 1 gives an introduction about relational data
model and VAX/Rdb terminology. This chapter also describes

i brief the approach and solution to the developed system.

Chapter 2 describes the methods of retrieving and
updating data, RID (relatiomal database ocperater), RIML
(relational data manipulation language), high-level language
precompiled program, RIBFASCAL preprocessor interface and
CALLARLE R0 interface (including the functian
RDE4 INTERFRET). It‘also imncludes the main program algorithm
and statement execution process. These explain the basic
schene of control leogic of the menu-driver and also haw
input data from the user is synthesised into Rdb  statements

and passed to RIBEINTERFRET.

Chapt@r 3 describes defining database, fields and
relations. It also explains VAX/Rdb datatyﬁes and their
conversion by the RIBPASCAL and RHB$IN$ERPRET interface. It
gives an  account of how to enter data values in the

respective fields.

Chapter 4 is about editirg the field values, +that is

how to insert, delete or modify them.



Chapter 95 describes the various statistical funcltions
that c¢an be used on the field wvalues Lo give useful

information.
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CHAPTER 1

INTRODUCT ION

A relation is simply a3 two-dimensional takle +that has
several properties. First, the entries in the table are
single-valued; neither repeating groups nor arrays are
allowed. Secondly, the entries in any column are all of the
same kind. Further esch column has a unique name and the

order of the columns is immaterial.

Columns of a relation are referred to as attributes.
Finally, no two rows in the table are identical and the
order of the rows is insignificant. Each ‘row of the
relation is krnown as a tuple. If the relation has n columns

tharn each row is referred to as n-tuple. Also, relation

]

that has n columns or n attributes is said to be of degree
rn. The following table shows the correspondences between

different sets of terminology:
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Every record stored in the database must have at least
one field that can be used to locaste 3 single record. This
field is called a primary key. 4 primary hkey must have
certain features that allow it to locate one record from all
the records in.the database. Two important characteristics
of a3 primary key follow:

o Must not contain duplicate values.

o Hust not comtain rull values.

This dissertation aims at providing the facilities of
VAX/Rdk in a user—friendly enviromment. VAX/Rdbk (Relational
database packsge available on VAX-11/780 mini-computer)
gives complete facilities for data defimition, maimtenance,
arnd  manipulation. The ogquidance to wuse the system is
provided thruegh an on-line *HELP® feature. It is very

cumbersome for » novice to gel started onm the system using
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*HELP* since it can not be wsed interactively. Moreover
reading of lenthy maruals becomes necessary to implement any

worthuwhile application.

The present project brimngs the VAX/Rdb facility within
easy reach of a layman by using an interactive menu-driven
approach. The user is guided at every step thruogh a number
of available options of which he éan select anyone of his
choice. In this way he Ean proceed in a predetermined
manner, bypass some of the options or goback to where he had

started. -

The system has been developed in VAX PASCAL. All  VaX
larnguages that support the VAX Procedure Calling Standard
can use the Callable RIO (Relational Data Operater) program
interface like BASIC, C, FORTRAN, COROL, PASCAL. PASCAL was
chosen particularly because of more convenient file reading
and writing, extensive use rof whichh has has been made
thruoghout +the program. Moreover PASCAL supports the
arqument passing BY DESCRIPTIOR mechanism, which is necessary
to pass VAX KRdb/UMS statements from 3 PASCAL program to the
Rdb interpreter. In any case the other langquages could also

e used.
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A modular approach has been adopted in the desiging of
the system to ensure easy readability, modification and
debugging. The whole program is split im  four major
sub-modules La.8y data-definition, data-entry,
clata-modification and procegsing (to  include some useful

mathematical operations on the data).

The system incorporates the most basic and some of the
more useful facilities of VAX/Rdbk. The repoft lays down the
designing approach and various algorithms needed for the
sub-systems. The system can be easily enhanced later on as

the need arises.

1.1 MENU-SYSTEM

Menu-systen contaihs a nucleus called menu-driver, a
program that takes control of the system on inmitiation and
provides full interaction facilities to the user. It makes
the approach modular. It loses control when an exit request

is made.

Ihe whole program has been partitioned into several
modules:
A the format procedure
A data~entr§ praocedure

A edit procedure
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A& data processing procedure

The MAIN PROGRAM consists of orne big CASE statement,
It displays the main menu amd asks for an aption. Ubon
reading  the inmput, it transfers the control to that

sub-system.

~The FORMAT FPROCEDURE contains the database defining
module. It asks the rname of datakase, the various fields,
the relations alongwith the datatypes of the fields. Using
this information it creates the database with requisite

features.

The DATA-ENTRY FPROCEDURE allows the user +to store
values in his database. For the convenience of the user it
displays the name of the field and the relations along with

their details if the user asks for then.

The EDIT PROCEDURE gives the wuser the facilities to

modify, delete or insert values in the fields.

The PROCESS FROCEDURE includes the wvarious useful
operations that a wuser can perform on the fields of the
database. They include sorting, mathematical functions like

maximum, minimum, count, average, total etc.



CHAPTER 2

PROGRAM SCHEME DESCRIPTION

fs a programming  tool, VAX Rdk/VUMS has seversl

advantages!:

o The versatility of +the data manipulation statements
means that the database system itself cam perform many
of the tasks that would other wise be needed to be coded

in a hiasgh level lamguage.

o0 The interactive environment, KO0, allows the wuser to
prototype the applicationand its proarams completely

before writing the program.

Rote/UHE provides several methods of retrieving and

updating information in 3 database. They are:l

2.1 RDO, THE INTERACTIVE RDB/VUMS UTILITY.

RIO is the interactive wtility for VAX Rdb/VUMS, RI0
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lets the user type Rdb/VUME statements interactively and see

the results immediately. ERIO can be used for:
o Defining and maintaining the database

0 Learning about Rdb/UMS

0o Testimng and prototyping Rdb/UMS applications

o Performing small-scale data manipulstion operations

2.2 HIGH-LEVEL LANGUAGE PRECOMPILED PROGRAMS.

With minor adjustments the statements developed using
R0 cam be included in programs. Several precompilers are
available providing support for VAX C, VAX COROL, VAX RASIC,

VAX FORTRAN, and VAX PASCAL proarams containing embedded DML

statements.

2.2.1 RDBPASCAL Preprocessor Interface

Usimg the RDRPASCAL preprocessor interface, the Rdh/VUMS
data manipulation statements can be directly included in the
prosgram. When the suorce program is precompiled, the
pPreprocessor convefts the DML statements to a series of
equivalent FASCAL c3lls to Rdb/VUMS. The program is then

compiled as any other PASCAL program. At run time, Rdb/UMS

Y
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executes the calls and returns any retreived data to the

program.

2.3 RDML

The Relatiomal @latas Manipulation Langquage (ROML) is
comprised of cluases, expressions and statements that can be
emnbedded in € ard PASCAL programs. These programs can  be
processed by the RIML preprocessor, which converts the RDML
statements into 3 series of equivalent DIGITAL Standard
Relatonal Interface (DSBRI) calls to the database. Following
a successful precompilation, the programmer can submit the

resulting source code to the host lanquage compiler.

2.4 CALLABLE RDO, HIGH-LEVEL CALL INTEREACE.

The Rdb/VUHMS lanquaae can be passed to the interpretive
interface, Callable RDO, wusing simple calls from any.

larmquage that adheres to the VAX Calling Standard.

While using the callabkle ROD program interface, the
program communicates with Rdb/UMS using a callable
procedure, RDIBS$INTERFPRET. Unlike precompiler interfaces,
the Callable ERDO interface functions in an interpretive
manner. When the program executes, the statements are

passed to Rdb/VMS in the procedure calls to RDE$INTERFPRET.
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The interactive Rdb/VMS interface, KIO, then interprets and

executes them.

Callable RIO is significantly slower than precompiled
Radb/VMS. Therefore it is used only whend |
A An Rdb/VMS precompiler does not existfor the host
lanquage

4 the program must perform data definmition tasks

Though precompiled programs facilitate data
manipulation, they can not be used for data-definition.
Therefore Callable RIO interface must e used for

cdata-definmition tashks.

2.5 RDBSINTERPRET

RIBE INTERPRET is declared a3s an external integer
(longquword) function. In the calling sequence both Rdbh/VUMS
statements arnd host wvariables are passed. The call to
ROE$ INTERPRET returns 3 status value describing the success
or failure of the statement. The return status value is a
systen~wide condition value that is either:

A Success

A A unique RdR/VMS symbolic error code
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ROBS INTERFRET reguires all parameters (the Rdb/VUMS
statement énd host variables) to be passed ‘BY DESCRIFIOR’.

The PASCAL format of the ROBSINTERPRET calling sequence is:

o ret-status = RIOEBS INTERPRET(XZSTDESCR ‘rdb

statement’/C[,LXZSTDSCRICZDESCR] host-var....1);
Arquments

4 ret—-status : A program variatle that holds the longuword
integer describing the success or failue of the call.
The. program tests the value of ret-stat and optionally

branches to an exception condition handling routine.

% rdb-statement :The Rdb/VMS statement being passed to

Rdb/VMS.

4 host-var ¢ A host-variable passed to Rdb/VMS as part of

the data manipulation statement.

The rdb statement carn be included in the c3lling
sequence Jdirectly as a string literal. However, the length
of some Rdb/UMS statement may produce uﬁwieldy code in the
call to RDB$INTERPRET. Instead the Rdb/VMS statement string
literal is assigred +to a string variable. Then string

variable is passed in the calling sequence.

...lo_..
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The main ﬁrogram congists of orne big Case staement. It
displays the opening menu and asks for the options.

Deperding wpon tne input it calls the appropriate procedure.

IThe scheme of logic has been taken according +to  the
facilities available in the PASBCAL langquage. The system is
ugser~friendly and also takes input from the wuser. Resides
the syntax of the Rdb statement shuold not be visible to
user., The syntax as well as the input(like the names of the
Fields and relations? have to bke put together to make a
valid statement, which can then be passed to RIBR$INTERPRET

to be executed.

Therefore for convenience a separate file is opened for
writing the input as well as the syntax. As soon as the
user wants 3 particular utility, the syntactical statement
pertaining to it  are written on  that file. The
user—-supplied input is also put in its proper place by the
Program. The contents of the file are then read into a
packed array. And finally the contents of +this array are
passed to the functionm ROB$INTERPRET which executes them.
The contents of +the file are erased ﬁefore the - next

statement is writen.
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A menu-driven system must alsp provide facilities for
going back to the system or to the main opening menu
whenever user wants. To g0 back to the system the user has
to press CTRL/Y. To g0 back to opening menuw the user should
press ‘!7. PBefore taking any input from the user the
program checks for ‘17 and if it is encountered then the

control is transferred to the opening menu.

Following is the algqorithm for the opening menu:

ALGORITHM

1. Display opening menu.

2. et select code(=8C).

3. If SC=CTRL/Y, exit to system
4. If SC=1, invoke format

G. If 8C=2, invoke enter

t&. If SC=3, invoke edit

7. If SC=4, invoke process

g. If SC=8, invoke show
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9., If 8C = ANY OTHEER KEY, display error messaqge
10. Go to step 2

The various data-manipulation operations are done through

transactions.

2.6 TRANSACTIONS

Radb/UMS allows many users to access 3 database at the
same time, To avoid conflicts and data inconsistencies
Rt /VMS requires each user to identify a database activity,
called a2 transaction. A transaction is an operation on the
database that must complete as a umit or not vcomplete at

all. They end either by a COMMIT or ROLLEACK statement.

Using the COMMIT statement makes the changes parmanent.
ROLLRBACK statement is used to undo the changes made to the

database within the scope of a transaction.

The following Rdb/VMS data manipulation statements can
be typed at the terminal in an KOO session or included in
high level programs. The folowing table introduces the data

manipulation statements:
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Statement

Commit
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ane record in a

Nescription

Ends a transaction, makes
changes parmanent

lleclares

a

database

l
|
|
!
I

Erases one or more records ]
from an existing relation

Advances pointer for a

record

stream

Executes a statement,once

for each record in

Eetrieves

field values

fr

to next record |

a record stream |

om a |

record stream and assigns them to |
variables inm 3 program

Declares a database,

either to KOO |

or in a2 host language progran |

Modifies one record in

relation

an

xisting |

Specifies statements to be performed|
if an error occurs during execution |
of 3 data manipulation statement |

Undoes the changes made during |
transaction

leclares and opens 2 record stream |

‘....m...--.-...........,.....m..m.............‘..........m.‘......-.‘.........‘.................,.......................................‘. ‘
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series of

data manipulation

statements ewecuted as a

Stores
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- 14 -
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CHAFTER 3

DATA DEFINITION AND ENTRY

Rdb/VMS supports eight existing VAX data types, and =a

special Rdb/UMS data type. the existing data types arel

A Signed WORD

4 Signed LONGWORD
A Signed QUADWORD
& F_FLOATING

4 G_FLOATING

k UATE

A TEXT

A VARYING STRING

The special data type isi SEGMENTED STRING

3.1 DATA TYPE CONVERSIONS

The host lanquage program(VAX FASCAL) may access an

kb /VUMS  data  type that is not supported by the host
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languaqge. in these cases, Rdb/VMS8 performs data type
conversions wherever possible before passing database values

to host variables. Radb/VMS converts data types for:

4 precompiled programs

X callable RIO programs

3.1.1 PRECOMPILED PROGRAM DATA TYPE CONVERSIONS

Precompilers declare a gset of variabkles that act as an
intermediate between host variables and database values.
the data types 3ssigned to these intermediate wvariables
depend on the data type of the database field being accessed

and the precompiler being used.

When a host language Jdata type is the same as the data
type of the database value, the precompiler declares a
variable of that data type and no dats type conversion takes
place. However, when host language does not support Rdb/UMS
data type, the preconmpiler declares an intermediate variable

tLhat is supported by host language.

3.1.2 CALLABLE RDO PROGRAM DATA TYFE CONVERSION
For Callable RDO programs host variable data types are

...16....
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selected that are compatible with the database data types
being accessed. When the host langquage does not support the
Rk /UMS data type, Rdb/VMS | performs the data type
conversions as listed in the table.

RDBPASCAL~Generated Data Typees for VAX PASCAL

I l |
| Rdb/VUMS Datatype UAX PASCAL Datatype]

OF CHAR

|

|
| | I
|  SIGNED WORD | LWORDI-32768..32767 |
| | |
| SIGNED LONGWORD | INTEGER |
| ! |
| SIGNED QUADWORD  |CRYTE(8)IRECORD END |
| ! |
| F_FLOATING [ REAL .
b | |
| G_FLOATING | IOUELE |
| ' | !
| DATE [LEYTE(8) IRECORD END |
! | - |
|  TEXTn | PACKED' ARRAY Cl..nl|
| | |
| | |

The following steps show the algorithm for +the FORMAT
sub-menu | |
ALGORITHM
1. DIisplay format menu
2. Get database name
3. Define database
4. Get the no. of fields (henceforth referred as nof)
e While nof « maximum»no. of fields allowed, g9o0to step 6

6. et the name and datatype of each field and craete them

- 17 .
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7. Get the definition.of the relations and create them
8. Save the databasgse thus created

9. Exit to opening menu

3.2 DEFINING DATABASE

The beginning is made by naming 2 database, which shall
contain all the fields and the relations. This database
will have to be invoked each time any operation is to be
done. The ROOQO command for defining database is 'HEFINE

IATARASE “NAME’.®. Following are the main steps:
1. Open filel and prepare it for writing
2. WUWrite *DEFINE DATARASE® into filel

3. Read the database rname from the user (keyhoard) and

write it onto filel
4. If "1 is encountered goto opening menu
9. Else continue writing to filel until eoln is read

. Read fieldname from keyboard and write it 20 filel umtil

eoln
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Read contents of filel into packed array c
Fass ¢ as argqument to RIOB$INTERPRETY

Write blanks in ¢

DEFINING FIELDS

Next the fields are defired. The RO statement is

"DEFINE FIELD ‘NAME’ DATATYFE IS ‘NAME’*.

1.

Read rno. of fields (nof} user wisheé to use
Display the datatypes fields can have

For i = 1 to nof do

Keuwrite filel

Write "DEFINE FIELD®" to filel

Read fieldrname from keyboard and write it ao filel untii

eoln
Write "DATATYPE IS* to filel

Read datatype from keyboard and write it 2o filel  until

goln
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10.

11.
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Read contents of filel into packed array ¢

Pase ¢ as arqument to RIDB$INTERPRET

Write hlanks in ¢

DEFINING RELATION

Arnd finally the relation nane is defined to which the

fields helong. The rdo statement is "NEFINE RELATION ‘NAME”

[CFIELDNAME 11,CFIELDNAME 23,...°7

1.

Rewrite filel

Write *DEFINE RELATION® into filel

Read the RELATION name from the wuser (keyboard) and

write it onto filel

Read fieldnames from keyboard and write it 20 filel

until eoln
Read contents of filel into packed array ¢

Fass ¢ as argqument to ROB$SINTERPRET
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7. Write blanmks in ©

Some of the important ROO terms and definmitions for

read-write in the database are described below:

3.5 COMMANDS AND DEFINITIONS

1. STARTTRANSACTION:

STARTTRANSACTION initiates 3 9group of statements

Rdb  executes a3s a unmit. All the statements that

ransaction 1is completed, or none of them do. If the

Z; transaction is ended with the COMMIT statement, 31l the
o statements within the transaction execute. If the
Ti transaction is ended with a3 ROLLRACK statement, none of
@E the statements take effect.

4. CONTEXTVARIABLE:

A tempdrary name that identifies 3 relation in a
record stream to Rdb. Once we have associated a context
variable with a relation, we use the context variable to
refer to fields from that relation. In this way, Rdb

always knows which field from which relation being

referred to.

2 - bisS
68 3 02—
q 959

A%
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A context variable must be wused in every data
manipulation statement  and in every dats definition

statement that uses 3 record selection expression.

If several record streams are being accessed at
once, the context variable allows to distinguish between
fields from different record streams, even if different

fields have the same name.

If several record streams are being accessed at
once that consist of the same relation and fields within
that relation, context variables sllow to distinguish

hetween the two record streams.
FOR. Statement:

The FOR statement executes a statement or group of
statements once for each record in a3 record stream
formed by 3 record selection expression. FOR statements
can be nested within other FOR statements to establish

relationships for outer joins.

The program can wuse either FOR statements or
STARTSTREAM gtatementé to establish record streams.
Both methods can be used in one program. However, the
FETCH statement c¢an not be used to advance the pointer

in a record stream established by a3 FOR statement. The
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FOR statement automatically advances to‘the rnext record.

4. STARTISTREAM:

lleclares and opens a record stream. The

STARTSTREAM statement:

[#]

Forms a record stream from one or more relations.
The record selection expression determines the

records in the record stream.

Places a pointer for that stream just before the

first record in this stream.

The FETICH statement must be wsed to advance the

pointer one record at a time through the stream and

other RIML statements (for example, MOODIFY and ERASE) teo

manipulate each record.

%. FETCH:

Retrieves the next record from a record stream.

The FETCH statement is used:

n)

After a STARTSTREAM statement
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0o Before any other RIML statements that affect the

context established by the STARTSTREAM statement

The FEICH statement advénces the pointer for a
record siream to the next record of a relation. Unlike
the FOR statement, which advances to the next record
avtomatically, the FETCH statemeﬁt allows wus the
explicit control of the record stream. For imstance,
oneg might use the .EETCH statement to print a report
where the first six rows have five columns, and +Lthe

seventh row only three
COMMIT:

Ends a transaction and makes permanent any changes

vou made durimng that transaction to the database.

ROLLBACK :

Terminates a transaction and wundoes all changes
made to the database since the program’s most recent
STARTTRANSACTION statement or since the start of the

specified tramsaction.
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ONERROR

The ON ERROK clause specifies the statement(s) the

host language performs if am error occurs during the

execution of the associated KDIML statement.

The ON  ERROR clause c¢an be wsed inm all  RIML

statements except the DATARASE statement.

DATA ENTRY

The following RIO statement is used to assign values to

fields:
STORE Statement

Inserts a record into an existing relation. We can
add a3 record to only one relatiomn with a single STORE
gstatement. The statements between the keywords STORE
and ENDSTORE form a3 context block. The KDO format for

the store staement is?t * STORE C IN REL USING C.FIELD =
"VALUE®* ENISTORE -

flgorithm for entering data follouws:

ALGORITHM

3

H
v,
&
[aH

H
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Display menu
kead the database name
Invoke the database
Rewrite filel
write ‘QTORE C IN * to filel
read the relation name and write it to filel
Write "USING C." to filel

Read the name of the field to which value is to be

asssiqgndand write it to filel

Write * = ' to filel

read the value to be stored and write it to filel
Write ®/ ; ENDSTORE * to filel

Kead contents of filel into packed array c

Pass ¢ as argument to RDBE$INTERPRET

Write blamks in c

- 26 -
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15, COMMIT or ROLLEBACK as the user requires

16. Exit to the opening menu



CHAPTER 4

DATA-EDITING

Edit gives the facility to modify, erase, or insert a
new record. There is also a facility to display the details
of the database, fields and relations in case the wuser has

forgotten any of these.

Following is the scheme for EDRIT sub-menu:

ALGORITHM

1. Display edit menu

A. fGet select code

it

3. If §C = !, exit to operning menu

4. If 8C

it
et
-

invoke insert

9. If 8C

H
L3
-t

invoke delete

. 28 —
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it

G. If 8C 2, invoke modify

7. If 8C = 8, invoke show
8. If 8C = CIRL/Y qoto the system
9. If 8C = any other key, display opening menu

4.1 COMMANDS AND DEFINITIONS

1. MODIFY:

Changes the value in a field or fields in one or

more records from a relation or open stream
Before using a MODIEY statement:
o A READWRITE transaction must be started
o A record stream with a FOR statemeﬁt or STAETSTREAM

statement must be established

The context variables referenced in 2 MODIFY
statement must bhe the same as those defined in the FOR

or STARTSTREAM statement.
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The RDO format for the MODIFY statement is: *  FOR

H IN REL MODIFY H USING HIFIELD = "VALUE"' ENDFOR

G .

7.

(:)H

10.

11.

Hetaiied algorithm for MODIEY sub-section:
Read the database name

Invoke the database

Rewrite filel

Write *FOR M IN ® to filel

Read.the relation name and write it to filel
Write *MODIFY M USING M." to filel

Read the name of the field to which value is to be

asssignd amd write it to filel

Write * = 7% to filel

read the value to be modifiesd and write it to filel
Write * / ENDFOR " to filel

Write COMMIT or ROLLERACK as the user requires

- 30 -
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12. Read contents of filel into packed array o
13. Pass ¢ as argument to RDOB$INTERPRET
14. Nritg blanks in ¢
1%. Exit to the opening menu
2. ERASE
leletes records from a relatién or open stream, one
at a time. The RDO format for the ERASE statement is:

‘' FOR E IN REL WITH E.FIELD = *VALUE® ERASE E ENDFOR ~

G

Main steps inm ERASE 5ub~aecticn are

Kead the &atabase name

Invoke the database

Rewrite filel

Write "FOR E IN ® to filel

Read the relation nmame and write it to filel

Write "WITH E." to filel

— 31...
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7. Read the name of the field whose wvalue is to be

erased and write it to filel
8. Hrite " = ‘% to filel
9. FPRead the value to be erased and write it to filel
lQ. Write * * ERASE E ENDFOR * to filel
11. Write COMMIT or ROLLRACK as the user requires
12. Read contents of filel into packed array c
13. Pass ¢ as arqument to RDOB$ INTERFPRET
14, UWrite blanks in ©

15. Exit to the opening menu

3. INSERT

STORE statement inserts 3 record into an existing
relation. We can add 3 recoerd to only one relation with
a single STORE statement. The statements between the

keywords STORE amd ENDSTORE form a context bhlock.

The RDO format for the store staement is: *  STORE

C IN REL USING C.FIELD = “VALUE® ENDSTORE -

- 32 -
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The alqorithm for INSERT is similar to that used of

S8TORE in the previous chapter.

.,.33_.



CHAPTER S

PROCESS ING DATA

For processing data VAX/Rdb provides several
statistical fuctions like max, wmin, count, total and
average., Besides these SORTED RY facility provided by Rdb

fhas also been included in this module.

.1 STATISTICAL FUNCTIONS

Calculate values based on a value expression for every
record im a record stream. i value expression is not
specified for the COUNT statistical function because it
operates on the record stream formed by the KSE, not on a
value expression. When wusing the AVERAGE, MaX, MIN, and
TOTAL statistical functions, we specify a value expression

and a record selection expression (RSE). Kdb then:

v 34...
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o Evaluates the value expression for each record in

record stream formed by the RSE

o Calculates 3 single value based on the results of

first step

The EIML Statistical functions ared

0 AVERAGE

o COUNT
o MIN
o MAX
o TOTAL

The folowing table shows statistical expressions

fieir result:

Statistical

I
Result |
Expression !

oin hts ohee sees ebe sver Wee BB tees R bote bse are sere Bt

I
|
! |
AVERAGE | Average of non-missing field |
| wvalues in current stream |
.................. t ....._...............,......................_._...........,........_..................................,
COUNT | MNumber of records in current |
| stream |
uuuuuuuuuuuuuuuuu l ete rure 1v00 s surn oot ivae S009 en Bave $0v0 sran 4 e Sk o e 900 Gmen Beve S Sove o0 Sa0n S0 avmn S008 s b o e '
MAX ] Largest value of field in |
| current stream ]
__________________ l ....................................._...............‘._.........‘...._........_......._.._.......I
MIN | Smallest value of field in |
| current stream |
mmmmmmmmmmmmmmmm '..........,...................................._..,.?.........._.__......,.............._-....... l
TOTAL ] Bum of values of field in
!
|

I
current stream |
|

the

the

and
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The algorithm for FROCESS sub-menu is:

ALGORITHM

Display process menu

fiert the

database name

Irivoke the database

Read the option

If

It

If

If

It

1f

If

If

If

sC

8C

s5C

sC

1

sC

1, find makimum

2y find minimum

3, count

4, firnd averaqge

5, total

6, sort
8, show
Y, display opening mern

CITRL/Y , goto system
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If 8C = any other key display opening meny

Display opening menu

The description of variows statistical and associated

statements occurs helow:

COMMANDS AND DEFINITIONS

The GET statement is used to retrieve one, several,
or all the fields in a database record. The statitical
BET statement is used to retreive statitical values from
the databasea. The GET statement is 3 read operation.
The result of +the statistical expreesion can be
retreived directly without processing each record inn the
record stream. The result of a GET statement is always
numeric, So the by-descriptor mechanism must be used
for any field that receives the result of a3 statistical

GET statement.

Tﬁe Rdb format ist Y GET HOST-VAR = COUNT OF R IN

RELATION WITH K.FIELD = °"VALUE® ENDGET -

m87~



s
“on

COUNT:

Returns the number of records in a record stream
specified by 3 record selection expression. The COUNT
function differs from other statistical functions
hecause it operates on the record stream defined by the
record selection expression rather thanm on the values in

thét recaord stream.

The Rdb format is: * PRINT COUNT OF R IN REL 7.

The steps are:

1. Read the database name from the keyboard and invoke

it
2. ERewrite filel
3. Write "PRINT COUNT OF C IN® to filel
4. Read the relation mame and write it to filel
9« Read contents of filel into packed array ¢

6. Pass ¢ as argument to RDNB$INTERFRET

7. Write blanks in ©

- 38 -
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8. Exit to the opéning meny

SORTED:

Sorts the records. in the record stream by the
values of specific fields. Sorting is done on  a
database field value expression, called 3 sort key. The
sort  key determines the order in which Rdb returns the
records in the record stream. The default 5ortin9.order

is ascending order.

The Rdb format is: ‘' FOR S5 IN EREL SORTED RY

"ORDER® S.SORT-FIELD PRINT S.FIELD ENDFOR ‘.Steps are:
1. Read the dataﬁase rame

2. Invoke the database

3. Rewrite filel

4. Write ‘FOR S8 IN " to filel

5. Read the relation name and write it to filel

G. Write "SORTED EBY" to filel



4‘

7!&

g.

2

10.

11.

]"J

Y

14,

16.

MaX:

for

Page §-7

Read *ascending® or 'descending® from the wuser and

write to filel
Write *5. * to filel

Read the name of the SORTFIELD to which value is to

be asssignd and write it to filel
Write "PRINT §. “* to filel

Read the mame of the field whose sorted wvalues are

reguired and write it to filel

Write * ENDFOR ; to filel

Kead contents of filel into packed array c
FPass ¢ as arqument to RIBSINTERPRET

Write blanks in ¢

Exit to the opening menu

Returns the highest value for 3 value expression

all records specified by a record selection

expression.

- 40 -
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The Rdb format is: > PRINT MAX M.FIELD OF M IN REL

‘. Steps are:

1. FRead the databkase name from the keybnafd and  invoke

it
2. Fkewrite filel
3. Write "PRINT MAX M." to filel
4.' Read the FIELD name and write it to filel
5. Write "0F M IN" to filel
G. Read the relation name, uwrite it to filel
7. Read contents of filel into packed array o
8. Pass ¢ as argument to RDBSINTERPRET
9. MWrite bklanks in c©

10. Exit to the opening menu

9. MIN

Returmns the lowest value for a value expression for

all records specified by 3 record selection expression.
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The Rdb format is: * PRINT MIN M.FIELD DF M IN REL

Steps are:

1. Read the database name from the keyboard and invohke
it

2. Rewrite filel

3. Write *PRINT MIN M.* to filel

4. Kead the FIELD rmame and uwrite it Lo filel

5. MWrite "0OF M IN®" TO FILEl

6. Read the relation name, write it to filel

7. Kead contents of filel into packed array ¢

8. Pasalc as argument to KOBS$INTERFPRET

9. Write blanks in ¢

10. Exit to the openiﬁg mernu

TOTAL:
kReturmns the sum of the values ;pecified by a record

selection expression. The wvalue expression must bhe a

numeric data type.
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The Rdb format is: * PRINT TOTAL T.FIELD OF T IN

REL “.Steps are:

1. Read the database name from the keyboard amd invoke

it
2. KRewrite filel
3. MWrite *PRINT TOTAL T.° to filel
4. Read the field name and write it to filel
. Write "OF T IN®* TO FILEL
6G. Read the relation rname, write it to filel
7. FEead contents of filel into packed array c
8. Pass ¢ as arqument to ROBSINTERFPRET
9. MWrite blanks in ¢

10. Exit to the opening menu

7. AVERAGE:

letermines the arithmetic mean of values for all

records specified by a record selection expression.



REL

1.

G.

7.

g.

cm)ll

lol

Page S5-11

The Rdb format isi Y PRINT AVERAGE A.FIELD

‘. Steps are:

Read the database mname from the hkeyboard and

it

Rewrite filel

Write *"PRINT AVERAGE A."' to filel

Read the field rname and write it to filel
Write "OF A IN" TO FILEl

Read the relation name, write it to filel

’Read contents of filel inmto packed array c

Pass ¢ as arqument to RIB$INTERPRET

Write blanks in ¢

Exit to the opening menu

.“44..

OF A IN

invohke



CHAFPTER 6

CONCLUSIONS AND RECOMMENDATIONS

VAX/Rdb is one of +the most comprehensive relational
database available. It not only provides facilities for
data-definition, storage and handling but =2lse for proper
- privilese protection and  error-message  handling. The
conplete power 6f the system can be realised only when it.is
used either thruogh RIDO or a pfecompiled nigh-level langquage

progranm.

lue to the needs of a menu-driven system for use of 3
layman, CQLLAELE RO interface must be used. Since CALLABLE
RIO is considerab;y slow, some pouwer of the VAX/Rdbk has Lo
e sacrificed in order to have a reasgnable speed.
Accordingly errorvchecking thiough RIOB$SIGNAL and SYS$FUTMSG
have not been incorporated, Also since the system is
sypposed to be used by novices, they have not been asked to
define constraints in the definitions. Instead the program

itself defines the constraints and checks if they are
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violated. For the same reasons the setting of privilege

protection or accesses by the user has been avoided.

The use of the system is restricted by the contents of
the existing wmenus. To add any operation, a program would
have to ke written and properly linked to the system which
ie a tedious job for an ordinary user. Also, after having
once become familiar with.the system, the user would find

the interaction UNNECesSSarYy.

The transfer control could have been ddﬁe using system
ruotines p}oviding masking of characters. Instead the input
from the keybaord is scanned and 4if *t* is encountered,
control is  transferred to the wmain program. Using this
module in VAX € could be done because it provides =a

run-time-library function for scanning the keyboard.

While editing the record streams the user can edit only
one record at a time, whereas in RDO he'cauld form a record
stream, and make changes in records selected by a
record-selection expression. This limitation has to be put
because it can not be known in advance what RSE format wuser

might choose.

...146 -
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4

While defining fields the size is not specified ky the
user. The simes for various datatypes have heen declared
Fixed by the program. A suitable message i1s flashed to the

user if he euceeds these limits.

Some  improvements can be effected with some mnore

programming:

1. The option to change the field and relation definitions

could be provided.

2. Instead of using "SHOW ALL'*statement, which displays all
the information, the * SHOW FIELDS® and *SHOW RELATIONS®

statements can be used to display selective information.

3. Maskable characters can be used to tramsfer control

instead of periodically scanning the input.

4. The option to define constraints for fields can he

incorporated,

. The access rights Jdefinition can ke included so that
while =2 few can both read and write to the database,
others can only read, Presently, the only
diffrentiation between the users is according to the

names of their datathase.

- A7 -
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6. The XD0O HELP feature which is otherwise avéilable to

users can also be included for hetter customigation.

7. A choice could be given to user between the interactive
and the non-interactive modes so that he could bhypass
the interaction ornce he has become familiar with the

systemn

8. S8System services can be used to maintain backup files of
the running program so that in case power fails during
execution, the user does not have to start 2all over

again.

This project has been an attempt at providing =a
reasonably efficient menu-driven -databa&e system to new
users of the computer. Hence care was takan to make it 3as
user-friendly as possible. In the attempt sane
sophigstication of the VAX/Rdbk ‘had +to be sacrificed.
Nevertheless the réport lays down the fundamental program
and algorithm structure upon which suitable additions can be

made to make the system more useful.
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APPENDIX A

Sample run for the FORMAT sub-systenm

MAIN MENU
Fress the option number according to your choices
lewwsoTo define the database
2.00.To enter the data
JeewaTo edit
4....T0 process data
8....To show details of existing fields and relations
CTRL/Y....To g0 back to the systen
Now enter your option

INPUT-~~1

Preas
1 __to format’);
b to opening mermu’);
CTRL/Y_______to system’);

INPUT~--1

FORMAT
Format sallows you to name your database, and define fields.
Press RET key after entering any name.
First of all, type the name of database

INPUT ~~-MYDATA

Now enter the no. of fields you wish to use

INFUT~~-2

Now you are ready to enter the description of the fields,
rnamely the name armd the datatype.
The datatype can be anyone of the following:

k Signed longword (integer)’);

4 F_floating (real)’); :

4 date’)d;

2 text )3

Fieldname
INPUT-~~NAME
Fieldtype
INPUT~~~-TEXT

Fieldnane
INPUT~~~CLASS



Fieldtype
INPUT--~-SIGNED LONGWORD

Enter the name of the relation
INPUT~~-FERS

If you wish to make the transaction parmanent

type 1,

otherwise type 0

INPUT ~=-1

MAIN MENU

Press the option number according to your choice:

loouaTo
2exsaTo
i R o)
4....T0
Beuwuulo

define the database

enter the data

edit

process data

show details of existing fields and relations

CTRL/Y.uwaTo 90 back to the system
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(k PROGRAM FOR MENU-DRIVEN VAX/RDE X)
program p {input,output);
label 100;

type
¢ = packed arraylfl..100]1 of chary

(4 common host var for single line statements %)

a= arrayll..1001 of char;

var nof,n,m,i tinteger;
filel : FILE OF char;
cl,c2,c3,c4icy
aliay
ch,opichar;

function KDB$INTERPRET

(ZSTDESCR X:ipacked array [1..1001 of char ) 3
external;

function ROB$SIGNAL @ INTEGER;

EXTERNAL;

procedure hofl{var bic) 3§

(k passes arqument to RDBSINTERPRET A2
hegin

i o= ROB$INTERPRET(ZSTIDESCE b);

and;

provedure moveblank(var bklic);
(4% puts blank spaces in the array &)

integer;

begin
for 1 1= 1 to 100 do begin
BILIY o= 7 4y
el
erdy
procedure‘invoke; (A invokes the database k)
beqin

rewrite (filell;

wurite(filel "I/, "N ",V 70/, "K', E'," 7);

write(filel , D", A, 'T/ A7, B ,'A",’8',°E");
?

uRITE(filelyl’ I IE'I',/II',ILI,/EI,.’NI,/&:"IﬁlyiEI,I I’fﬂ/);



writeln (‘The UATABASE name you wish to
repeat

. read (ch)y

if {(eh < 417) then beqgin
Wwrite(filel) @nd

else goto 100;

until

READLN;

WRITE(filel, "’

eoln;

reset (filel);

while ¢ rnot eof(filel))
read (filel, clCil);

i 5= i+1; end;

do begin

i oa=1;
hof{cl)y
moveblank(cl);
erd; (A of invoke 43
procedure show;
(4 shows details of the fields
begin

rewrite (filel);

invohke;

wx‘ite(filalpl(‘sl,/HI,'ZUI,wa,l I,I /',I !ylﬁly!L!ye‘Ll‘)u

reset (filel);

while ( not eof(filel)} do beqgin
read (filel, clfil);

o= di+]l; end;

i a=1;

ho(cl);

moveblank(cl);

ENDI; (4 of show 4A)

procedure mainmenu;

(% digplays main menu A2

bhegin

writeln (7 .

writeln (‘Press the option number
choicez’ )y

writeln (‘l....To define the database’);

writeln (‘2....70
writeln (‘3....T7To0
writelnm (“4....To

enter the data’);j
edit’ )y
process data’);

& relations

work on_

k)

MAIN MENU’ )
according to your

writeln(‘8....8how details of existing fields arnd

 relations);

1);

9



writeln ('CTRL/Y..w.T0 g0 back to the system’);
@y

procedure format;
{4 defines database, fields & relations #)

{(k of format %)

begin

writeln(/Press’J;

writeln (7 1 to format’),
writeln (7 b to opening menu’);
writeln (7 CTRL/Y_____ _to system”);

read(op);

case op of

‘17 theqin

writeln ¢’ FORMAT )3
writeln (‘Format allows you to name your database, ‘);
write(’and define fields’);

write (‘Press RET key after entering any name. ‘),
writeln (‘First of a3ll, type the name of database

l);

raewrite(filel);
write (filel,"D’,’E, F ", 1/ ,'N",’E",* “);
write (filel,’'D’/,"A7, T ,‘A",'R',’A','8’,"E"," '3
repeat
read (ch)j
if (ch < 17) then begin
write(filel)
end
else goto 100;
until (eolnd
readlng;
write (filel,” “,7.7);
raeset (filel);

while ( not eof(filel)) do begin
read (filel, cllil);

io= i+l ernd;
i oi=1y
ho(cl)d;

moveblank(cl);
writeln (‘Now enter the no. of fields you wish to use
read{nof);

I);

writeln (‘Now you are ready to enter the description ")
wurite(’of the fields, namely the name and the datatype.’
write(’ The datatype can be anvone of the followings” )
weiteln (F A Signd longword {(integer)’);

writeln (7 # F_floating (real)’);

)3



writeln (7 A date’d;
writeln (7 A text ‘)3
for n = 1 to nof do begin
writelmn (‘Fieldname_ -
rewrite(filel);
write (filel, D ,"E’, F ,"I7,'N",7E"," ")}
write(filel, F ,7E 7 17,’L 0", 7");

repeat

read {(chl;
if (eh <= 717) then begin .

write(filel) endd
else goto 100

until eoln;

REATILN;
write(filel , "D/ ,767, /T, "84, ‘T ,’Y' ,"F",’E" ;"
I); .
writelrn (‘Fieldtype . oo .70

repeat

read (ch)j;
if (eh <% 1) then beqgin

write(filel) end
@lse gqoto 100;

until eolny

readln;
write (filel,” 7,7.7);
reset (filel};

while ( not ecf(filel)) do heqgin
read (filel, clCil);

- end;

i oi=1,

ho(cl)y

moveblank (cl);

end; (A of defining fields 4D
writeln (/ Enter the name of the relation_

rewrite(filel);
write (filel, D7 ,"E/,"F ', 17 ,'N",’E’," ‘)3

write (filel, R’,7E’, 7L, A", T/, *I’,°07,'N’,*

repeat
read (chl;
if Leh <F CU7) then begin
write(filel) end
else goto 100,
until eolrn;
READLN;
urite (filel,’ “,7.7);
reset (filell,

PN S R A o )
91y8}

<

l’);



while ¢ not eof(filel)) do begin
read (filel, clfil);

ios= i+lg end;
i ov=lg
ho(cl); ‘

moveblank(cl);
‘t7 1 goto 100;

otherwise
begin writeln ('Please enter 3 valid option’);
goto 100;
erd;
end; (& of case X)
erd; (A of format X)

procedure store;
(A stores the value for a field Xx)

bheqgin

writeln( ' Fress’);

writeln (‘1__to store’);

writeln (/8__show details of fields and relations);
writeln (71 __to operning menu’);

uriteln (‘CTRL/Y_ _to system’)y

read(0P);

case op of
i - begin
writeln (7ENTER lets you enter the values to fields.
write{’'Press RET key after entering any name.To
begin,first )}
write (‘type the name of relastion
invokey
ho{c4);
rewrite(filel);
wrj.te(filel9ISI’ITI,lDf’." ;I,IEI,I IyICI,I I,/II,KNI’I’
repeat
read (ch);
if (ch < ‘1) then begin

I);

write(filel) grl
glse goto 100; until eoln;
READLN;

write (filel, U’ 787, I ,/N‘,"6G",” “,C"," .73
writeln (/The field namne_
repeat
. read (ochlj;
if (eh < 717) then begin
write(filel) e
else goto 100

/);



until eoln;
READLN;
write (filel,’ ,'=7,7 “4/"");
writeln (‘The field value_
repeat
read (ch);
if (ch <x 717) then beqgin
write(filel) erd
else goto 100;
until eolng
READLN;
write (filel, "/, 37,7 %)
write (filel, "B/, N, D, 7,787, 17,70 ,’R",’E"," )3
writeln (‘If you wish to make the transaction parmanent 7)j
write(’type 1, otherwise type 0 ¥
read (m);
case m of
1t ho(e2)y
0 ho(cd3y,

n
¥
’

END;

reset (filel);
while { not eof(filel)) do begin
read (filel, clfil);

iosm i+l end;

i =1,

ha(cl)d;
moveblank{cl)}

aoto 100;

end; (A of casel &)
‘17 % goto 100,
‘8 & shouw;

otherwise
hengin writeln (‘Please enter a valid option’d;
aoto 10035
erd}
end; (A of case %) :
end; (4 of enter 4D

procedure edt;
{4 inserts, deletes & modifies field values &)
begin

writeln (“EDT gives vou the facility for modifying 7335
write(’or erasing a particular’);

write (7 field value. The varios cptiomns available are 733
writelnm (! 1 _insert’d;

writeln (7 2 _.modify’);



writeln (7
writelnd’
writelnm (7
writeln (7
read(op);

case op of

7Y 4o
& "

3

8

-
CTK

BEGIN

L/

_.erase’);

_show details of fields and relations’);
to opening menu’);
Y. obo system?) )

writeln( MODIFY lets you change the entry in a field

value.);

write (‘Fress RET key after entering any name. )3

write('To begirn first type the mame of relation ___ 3%
invoke;
ha(c4d),

rewrite(fi

laely;

write (Filel, £/,707, R ,7 “, H/ .7 7,707 ,'N",* /)3

repe
read
if (ch ¢

at
{ch);

“H) thern begin
write(filel)

enul

else goto 1003
until eolng
READLN;
wurite (filel, "M, 07, 0, 1" ,“F/ "Y',  “,'H " "}
write(filel, U /87,17 ,"N",'6G,/ “,/H',".7);
writeln (‘The field name___ )3
repeat
read (chl;
if (eh o« ‘1) then beqgin
write(filel) enl
glse goto 100;
until eolny
READLN;
write (filel,” 7,7 =/, ", %"");
Wwriteln (‘The field value___ 733
repeat
read (chd;
if (ch <% 7V then begin

write(filel)

else qoto
until eoln

READ
write (fil

100:
;

LN
el,!ﬂ!’

s

erd

I);

write (filel, B/, N’ ,"DI",’ “,“E’,/0',/R"," "3

writeln ¢/

read (m);
case m of

1
0 =

END;

If you wish to make the transaction )
write(’'parmanent type 1, otherwise type 0 ‘)

ha(cl);
nho(c3);

. ¥

"
y
[
b



reset (filell;

while ( not eof(filel)) do begin
read (filel, clfil)y

i oa= i+1; endy

i =1y

ho(cl);

moveblank(cl)y

qoto 100;

erids; (% of modify %)

‘37 : begin
writeln;

write(/ERASE lets you delete the entry in a field value.’);
write (‘Press RET key after entering any name. To begin ‘)
write(‘first type the mame of relation _____ "%
invohke;

ho(c4);

rewrite(filel’;

WI‘lte (i\ilel,!flylc‘l’lk/’/ I’/EI,I lle!,INI,I I);
repeat
read (ch);

if. (ch <% 1) then kegin
write(filel) entl

else goto 100;

until eoln;

READLN;

write (filel, w’ ,71i7,7L7,’h’," ‘,’e’ ;" .7}
writeln (/The field mame___ .3
repeat
read (chl;
if (eh <3 2170 then begin
write(filel) end
else goto 100;
until eoln;
READLMN;
write (filel,’” 7,/=7,7 7, /%"};
writeln (‘The field value____ )3
repeat

read (ch);
if (ch < “17) then heqgin
write(filel) &l
glse goto 100,
until eoln;
READLN;
write (filel,’ "7, ‘);
write (filel,’E’','R",7A",’87,E7," “,’E’'," )
write (filel, B/ /N /D, ", F/ ,/0/,'kK’'," ")

y
- y
writeln (7 If you wish to make the transaction );
write(/parmanent type 1, otherwise type O ‘Y



read (m);
case m of

1 ho(cl)y
O @ ho(e3;

END;

reset (filel); :
while ( not eof(filel)) do besgin
read (filel, clfil);

ioi= i+l end;y
i =13
no{cl);

mnoveblank{cl);
aota 1005
end; -

‘17
begin
writeln (7ENTER lets you enter the values to fields.);
write (‘Press RET key after entering any name. To )3
write{'beqgin, first type the name of relationm ______ ‘Y3
invoke;
ho(c4),
rewrite(filel);
write (filelylsf,!TI"!OIyIR/‘?IEIyI J,ICI’I I,III,INIyI I);
rapeat
read (ch)j
if (eh <3 21V then begin
write(filel) end
elze qgoto 100;
until eolng
READLN;
write (filel, U7, "8/, I/, "N ,"G ", "0 ,".");

writeln (/The field name__ ‘)3
repeat
read (ch);
if (ot <% 217) then begin
write(filel) and
else goto 100;
wntil eoln;
READLN;
write (filel,” ", =7,7 “,"%);
writeln (‘The field value__ ‘Y%
repeat

read {(ch)y »
if (ch <> 217) then beqgin
write(filel) e
elee goto 1003
until eoln;
READLN;
write (filel, """, 3/ "}



write (filel, B/ ,/N’, "IV ," “,/8','T",’0','R","E",
writeln (7 If you wish to make the transaction /)
write(’parmanent type 1, otherwise type 0____ 72
read (m);
case m of

1 % ho(elddy
0 & ho(cd);

I);

EEET EY

END;

reset (filel);
while ( not eof(filel)) do beqgin
read (filel, clfil);

ioi= i+l end;
ioa=l;
thiofcldy

moveblank(cl);

gqoto 1003

ENIt; (A of enter &)
‘1Y 1 goto 100;
‘8 1 shouwy

otherwise
begin writeln ('Please enter 3 valid option’);
goto 100;
ernd,
end; (A& of case X)
erd (A of edt k)

procedure process;
(h gives output of mathematical functions #)

hegin

writeln;

write(’This fzcility allows vou access to certain 733
write(statistical functions like max, min, cournt, total’);
write(’and average. It must be noted, however that these’);
write(’functions can take only numeric fields as
arqumnents’); :

write(’ Besides sording is also provided both in the 73
write(/descerding as well as ascending order.’);

writeln (‘Fress’);

writeln (7 1 find maimum?’ )y
writeln (f 2. . _Fird mimimum’);
writeln (7 3 __count’)y
writeln 4 __find average’);
writeln (° S_____total’);
writeln (7 G ___sort’);

writelm (7 8. _show detzils of fields and relations);
writeln (’ b to opening menu’ )}
writeln (7 CIRL/Y to system )



read{op);
case op of

‘1

beqgin

writeln (‘MaX returns the largest of the values specified
I);

write(’by value expression for 3ll the records specifiied’ )y
write(/'by the KSE’);

writeln (‘Fress RET key after entering any name. ‘)3

invoke;

rewrite (fileld;

no(e3l;
writeln (7 Type the FIELD name___ . .73
write(filel, "B/, /R 71/ /N 7T, “,'M /A X" ,’

I’IMI,I-I);
repeat
read (ch)j;
if (eh < 717) then begin
urite(filel’ end
else goto 100
until eolny
REATILN;
WRITE (filel, “07,7F ,7 ", M"',7 7,7 1','N"," *1});
WRITELN(Y type the relation name_ Y,
repeat
read (chlj;
if (et <<x 717) then kegin
write(filel) end
@lse goto 100;
until eolng
READLNG
reset (filal);
while ( not eof(filel)) do biegin
read (filel, clfil); :
8= i+l; erndy
i oa=l;
ho(cl)y
noveblank{cl);
qoto 1007
end; (A of max X)

‘27 beqin

writeln;

urite( MIN returns the smallest of the values specifified’);
urite(’ by the value expression for all the records 77,
write(‘specifiied by the RSE");

write (‘Press RET key afiter entering any name. ‘J;

invoke;

rewrite (filel)ly

hol(c3);



writeln (7 Type the FIELD name _
write(filel, P/, R/ ,71/,/N","T","
IpIMl‘,I-f‘);
repeat
read (ch);,
(ch ‘1) then beagin
‘write(filel) er
else goto 100;
until
REATLN;
WRITE (filel,
WRITELNC'

if

eolny

!OI!:’E‘!,I I‘,:‘MI’I /

type the relation name

repeat
read (ch)jy
if (eh o« ‘17 then begin

write(filel)

else goto 100;
until eoln;

READLN;

reselt (filel);
while ( not eof{(filel))

end

do beqgin

read (filel, clifil);
i = i+l; and;

i oa=1;

hofcly;

moveblank{cl);
gqoto 1003

I)n

s e b4

iIME P T NS
p MOy LT INY,

2N R A A \ I A
VIYN!
£

)3

l);

end; (& of min A)

‘37 begin

writeln (/COUNT returns the number of 70

write (’ records in the stiream specifiied by the RBE®);
write (‘Press RET key after entering any name. “);
rewrite (filel);

invoke;

ho(e3d),

writeln (7 Type the relation nawe___ ") 5
wr\ite(filel,lPly!RlyIII,iNI,tTI,I ilelleI’IUI,INI,ITI’I

I);

WRITE (filel,
repeat
read (ch);

if (en < 71V7) then begin
write(filel) end

e#lse goto 100;

until eoln;
READLN;

reset (filel);

while ( not eof(filel))

read (filel, ocllil);

IO{'!!FIPI

PN o I S 4
!!CV

do begin

I’II/,NI,I I);



i os= itly end}
i =1y

ho(cl);
moveblank(cl);
gqoto 1003

ernly

‘47
hegin

writeln{/AVERAGE returns the average of the values
write(’specifified by the value expression for all

write(‘records specifiied by the ESE’);

rewrite (filelly .

write (’'Fress RET key after entering any name.

invoke;
ho(c3)y
writeln (7 Type the FIELD name_
write(filel, P’ , "R, 1/,'N",'T",
write(filel, A", "V’',"E’,

)

write(filel,” 7,7A",’.");

repeat
read (chlj
if (ch <> “U7) then beqgin

write(filel) ernd
else goto 100;
until eolny
READLN;
write (filel, ‘0°,7FE‘," ‘,’4a’,’

writeln (/ type the relation nam
repeat
read (chl;
if (ch <% 717} then begin
write(filel) end
else qoto 100;
until eolny
READLN;
reset (filell;

while ( not eof(filel)) do beqgin

read (filel, cllfil);
iow= i+l end,

i or=1;

ho(cl);

moveblank(cl);

goto 1003

end; (4 of AVERAGE &)
]
begin

writeln;

write( TOTAL returns the

LA
n

sum of

J);

I);

s BN
y

LA 2R UV R 2 N N S
y "17, TN,

e

the

IH/,/F}[/,!’GI,"H!);

f‘);
¥

values specifified by’');



write(/value expression for all records specifiied by RSE‘ ),
rewrite (fileld;
write (‘Press RET key after entering any name. ‘)3
invoke;
hof(c3)y
writeln (7 Type the FIELD name _ i)
write(filel "B, "R/ ,7T7, /N 7T, .1
write(filel,” “,'T',7 .73
repeat
read (chl;
if (eh <% V) then beqgin
urite(filel) end
else q9oto 1003
until eoln;

READLN;
WRITE (fil@l, fO/’/Fx,/ f,ITI,I I,III'iNi’I I);
WRITELN(’ type the relation name____ ‘)3

repeat

read (chl;
if (ch <= “17) then beagin
write(filel) ernd
@lse qoto 100,
until eolnyg
READLN;
reset (filel);
while ( not eof(filel)) do begin
read (filel, cllil);
i &= di+13 ernd;
i oi=1;
ho(cl);
moveblank{(cl);
goto 100;
end; {4 of TOTAL 4>

IG!:
beqgin
writeln;
write( The SORTED BY cluase cuases RIMO to arrange the )3
write(’'records in any order. A fieldname that determines 7);
write(’the sort order is called 3 sort key.’);
write (‘Press RET key after entering any name. 7);
rewrite (filel);
involke;
holol);
rewrite(filel};
write (filel,"F ', 07, R’ ;" 7,8/, “,/1','N",7 “);
WRITELN (/The relation name____~');
repeat
read (chly
if {eh <F 707) then begin
write(filel) end



e@lse goto 1003
until eolny
READLNG
write
Writeln
repeat
read (chl;
if (ch s
write{filel)
elee goto 1003
until eoln;

*ascending® or

‘1) then beqgin

end

READLN;
write (filel,” 7,787 ,7.7;" "}
writeln (‘The B0ORT key_ .. "'¥;
repeat
read (chl;
if (ch s ‘1) then beqin

write(filel)

else goto 1007
until eoln;
READLN;
write(filel,’

repeat
read (ch)j
if (ch <=

write(filel)

@lse goto 1005
urtil eolrng

READLN;

Cwrite (Filel,’E<,/N/,/D’,7 *,“E,°0°,’R');

reset (filel);

while ( rnot eof(filel))

read (filel, clfil);
ioa= d+ly end;

i oo=13

hol(cl);

moveblank{(cl);
q0to 100;

end; (& of SORTED 4)

1 D goto 1003

‘87 I showuw;

ntherwise

beqgin writeln
qoto 1005

ey

end; (A of case 4)

ernd;

(4 of main program &)

end

i,lPl,!Ri’/II’INI’IT!’
writeln(‘Field name of which sorted values are required_ _

14y then begin

erid

do heqin

(4 of process %)

(f‘ilel'ISI’IU!’IRfy.’T!,IEI,II:II’I
(‘type either

!

TS R A RN
!B9Y!

"descending® _

fylsly/n/);

¥

(‘Please enter a valid option’);

I);

/);

I);



beqgin

cd
I

r

Hoen H

3
Ca i

writeln (7

‘COMMIT;
= ‘ROLLEACK’:
*START_TRANSACTION READ _WRITE’:

MAIN MENU‘);

writelmn (‘'Press the option number according to your

choicel’ ),
writeln (7
writeln (7
writeln (7
writeln (7
writeln (7
uriteln ¢’

levooTo define the database’);

2eavaTo enter the data’d;

3eeaaTo edit’);

4.0..T0 process data’);

B....85how details of fields and relations);
CIRL/Y....To g0 back to the system’);

writeln (’'Now enter your option_____ ")
read (op);
100 @ begin
mainmernu;
endy
case op of
‘17 & formatg
‘27 1 store;
‘37 s edti;
‘4’ T process;
‘S mainmenuy
‘87 & showuw;
ntherwise
begin writeln ('Plesse enter 3 valid option’);

gqoto 100;

ey

erd (k of

2.

case k)
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