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CHAPTER ONE

OVERVIEW OF A DATABASE SYSTEM

1.1 INTRODUCTION

The managemsnt of the present day  organization depends
heavily on computerized dinformation systenms., The use of
these information systems have led To guantitative as  well
as qualitative developrents in almost all walks of human
activities. This development continuvosly demands bettsr &
more sophisticated computerized management techniques, In
this way computerized dnformation systems  have passerd
through several evolution phases & today they are familiar
as data base managemsnt systens,

1.2 EVOLUTION OF DRMS : -

In the very begining data were handled with the help of
seguential files & data processing systems Were known as
File processing systems, The Files used in File procﬁﬁsing
systems had various ancomalies like data redundancy & lack of
data independence, security & integrity. In this way users
were paving moere cost toe store these redundant data. The
updating  operatiens of the files containing redundant data
could lead to  the lack of dats dintegrity, which could
produce incorrect & conflicting resuvlts,

In file processing approach each system was designed
& dmplesented  almost indepandently, fround  19607s the

concept of management dnformation systems{MIE) came dnte
«



existence. The MIS modules made great efforts to eliminate

the deficiency of file processing systems. MIS had
egxistence potenial & capability for day to day Managemant

activities & for the future planing & projections in  an
grganization, but wmost of the MIS had certain limitatoins.
The task of planning, designing % implementing an
information system to bhe vsed by the management was often

under estimvated & was left to the uwnskilled persons in  the

area of management, It was not possible to establish
priorities anmong the users, Due  to above mentioned

deficiency, management information systems could’/nt  remain
in the field for too long. People cogitated & adopted a new
approach & the concept of integrated data bage Mmanagemant
HPETEN starf@d taking concrete shaps.

Although the concept of database had bheen used since
the end of 19605 to refer to almost integrated files, but
due to lack of faster direct access devices this concept
could not take birth, The concept of database took the
concrete shape, as soon as faster direct access devices were
invented. Howaver, today svary aspeact of database

technology is the toepic of heated discussion,

GUILE/SHARE  defines the database a nated
collection of data suffers from cartain circularity,
According to this definition - a database consists of all

the record occcurences, set occurences &  areas, which are
contrelled by a3 specific schema, A& schema 13 a complete
descriptieon  of the database. Another More precise
definition of database is

i) an ¢organized, integrated collection of data

ii) a natural representation of the data with no imposed



restriction or modification to suit a programmer and (25
capable of use by all relepvant applications without
duplication of data,

Given the difficulty of defining a database management
system & hence of deciding when a softuware product gualifies
as such a system, one might expect the classifications  of
database softuware 1o be even more difficult task, Softuare
is regarded as simply a piece of code praoviding the user
with a number of specified facilities to ease the problems,
Database management system can then be defined in  termg  of
the facilities 11 can be expected 1o provide. These
favilities are as follows:

a) DATA INDEPENDENCE

Different applications will need different views of the
same data. In  an integrated data base environemt, the
tlatabase managemant system provides  pach application
program with its own view of the common data & idmplements
various acocess operations of the data. In  modern database
management, the users are concerned with the information
contents of the data & dectreasingly concerned with its
representation details. The representation of the given
facts may change over time, without giving any  information

o

to user of this change., The general tersn for this trend,

away from representation detail is referred as data
independence

) MINIMAL. DATA REDUNDANCY:

In most current systems  each applicatiaon has its  oun
private files. This can  often lead o considerahle

reduyndancy in stored data, with resuvltant waste in  storage

space. One objective of the DBME dis te minimize data



duplication, A database hag some times been defined as  a
non-redundant collection of data items, but in reality some
measure of redundancy ezists  in many data bases in erder to
give improved access times or simpler addresing methods.
There dis a trade off between non-redundancy & ather
desirable criteria. The data redundancy thus introduced is

referred as controlled redundancy or minimal redundancy(?),

c) DATA REATABILITY .

The logical design of the database may model the real world
relationships of the data, It ghould be sufficiently
flexible to cater for at least a majoerity of applicatioen
requirements, To Fulfill these requirements sometimes
conplex file structures are npecessary in  the database,
These can be provided through hardware pointers, inverted
indexes or logical didentifiers,

d) MINIMUM COST:

Cost dis one of wmajor factors, especially in  terms of
maintenance, other coests include the rental charges of the
software and hardware. Some organizations cannot afford the
raw material needed to support a database management system,
Though it dis not True for all database management systems,
yat it is something that must be taken under consideration
while evaluating a DBEMG,

e) SECURITY :

DEMES provides facilities that only  authorised users can

access the database. A¢ soon as a uvser wishes to accoess o

update the database, DEMS checks the authorisation of that

user., Invalid uvser will be given some Message {("You are
not a wvalid wuser")y and process will be terainated,



Unathorized user say a student can destroy all the
information about a book which was ilssuved against his nanme,
Thus in absence of security the library will be in loss,

3 INTEGRITY :

The inteygrity of a database svstem is a key factor in
determining it1s success. No matter how advanced idts  other
features, unless the osutphut it produces is timely,
consistent and correct, the system is of little practical
‘use, In this way maintaining the integrity of the database
is of prime concern to the systems designer.

Maintaining integrity eof the database is to ensure
that data in the database is atourate at all times,
Basically it is protected against illegal alteration or
destrvction, For example in library database not more than
one book should be issuved on single library ticket, Also
not more than one book should be of tThe same  accession
number & return date of a book should be after a fortnight
of the date of issue,

Thé number of interactions that may take place & which
effect the database integrity are as follouws (4) ;-

i) CONTENTION :

In multiple user system nore than one vser may attempt Teo
updte the same data item & thus inconsistencies may arise in
the data held in database., Thug update command dssved by
one user will be nullified by another user for a particular
r&cufd, becauvse the update action by second vser will result
in overwrite & thus first user’s update will be lost.

i) CONTENT CONSISTERCY @
It gives a concept of a series of consistent vupdates such

that a change fto one data unit requires that one or more

£h



other units must also be changed, Thus we get a idea of
integrity unit ( sucess unit ), An dntegrity unit  ds  a
sequence of computer processing at the begining & end of
which database i in a consistent state, but during which it
may be in an incongsistent =state.,

iidd TIME CONSISTENLCY -

This is the ability to provide a snap shot of database

which is being continually updated, so that information

coerrect at a given instant of time can be produced from dt,

iiwd RESILIENCE @

This is the ability of +the database to recover all
informations without less of stored data in  the esvent of
any failurse of the syzstem or database. Thus 1o provide
resilience, hack up & recovery facilities are required. The

loms of integrity may cavse by any of the following reasons!

1) hardware failure at any point in  the system like at
central processor, on a data channel, or at an  dnput/output
device,

2)  Human error  commited like computer operator or a
terminal user,

3)  Seftware error  within the DBEME or the underlying
operating systens,

4) Programming error in one of the database applications.
The sitvation of lost of dntegrity may ogour  even in  the
best regulated system, since one or another of these errors
are bound to osccur from time to  Tinme, Care is taken to

detect & remove the error.



g} SYNCHRONIZATION :

In a database we may assume that prograrms  accessing the
database are run one at & time. However there are also

numerous applications in which more than ong  program, or
different executions of the same program, run  concurently.

fAs already stated the DBEME should provide protectisn against

inconsistencies that result from two approximately
simultaneous osperations on a data item, An  example is 3

library ticket issue system where several library sraff
members are preparing library tickets For students. Far
simplicity if we take twoe Llibrary staff wmembers, both will
issue reguest to give ticket number to students. Each
reguest  results in execution of a progam which will examine
the number currently assigned to students & will increment
the counter to issve the library ticket number to next
person, If the DBEMS doesnet take care of concurrency then
same ticket number may be given te more than one student,
Thus two processes that read & change the value of the same
data item should not be alloewsed to run concurently. Howeuver
where only read requests are idssusd by many users, The
concurrency is allowed so that the overall execution time is
minimized,
1.3 COMPONENTS OF DATABASE MANAGEMENT SYSTENS

Any design of & database is generally implemented in  two
stages. In  one stage we design physical database (PDE),
logical database (LDBR), & the applications programs (&aP),
At the second stage we design the interfaces to connect the
PDE, LDE & AP’'S. Fig 1.1 shows the organization of the
database so designed,
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At the time of designing DBMS, the PDE,LDE & Application
programs are logically separated from each other. In thisg
way change in  one gomponent will not affect the other
nbmponenrg. But change in one component will require the
change in corresponding interface., Each of these components
of database are briefly described belouw:

ad. PHYSICAL DATABASE (PDB} OR INTERNAL SCHEMA :

Iy ds the view of the database as seen by the system
programmers & the system designers, who are concerned with
organization & maintenance of data din  the DEMS. The
description of a PDIBR includes the description of

1Y, Record types, File types used teo store the data;

2) Addressing & searching techniques & pointers te pass &
actcess the data,
Xy, And also the restore & recovery procedures incorporated

in the sysatem,

The selection of physical organizatioen is determined by



the need for operational efficiency, response time & cost
optimization. The record fermats & file types are largely
fizxed by the physical characteristics of the secondary
storage devices., The techniques of high packing density
consume more time for file addressing & searching. The
technigues providing high flexibility foer searching &

facilitating easy real time insertion of new records, tend

T0 USE More  space, The good data independence ©an  be
achieved only at the cost of machine performance, Howsver

resoert & recovery procedures may  have special physical

storage requirements & need some amount of data redundancy,

b)Y, LOGICAL DATARASE OR SCHEMA -

As we know the most elemental piece of data is data item,
f odata item by ditself iz not of much use., It bhecomes useful
only when i1 is associated with other data items, The
association between different data item types is shown by a
data model. A data model is the model of the real worid .
It does not resemble the real world too closely, but which
is designed to be as vseful a representation as possible to
its vsers. These models are logical representation of data
& are completly independent From their physical
grganization. The logical description of the data base is
called the logical database (LDE),

Figure 1.2 describes a logical database record type
in  the schema, It has been drawn as blocks & the
relationship betuween record types have been shoewn hy  lines
drawn between record types., The association shown by  solid
lines shows the type of association where the complete

infermation can only be obtained by properly connecting the

@



relevent attributes from the record types
relationship. Information about parts suplied by a supplier
can be obtained by properly merging fromn Al
The relationships shown by dashed

refrence type of relationship,

involved in  the

& records.

lines represent thes

A3 t\s

A

Cross

ORD

#

GUPP -

LIER JER

DEL

DATE

TOTAL

AM

GUPP-~|SLIPP~ FARTIPART | G0N

L.IER JL.TER N NAME | HAND

NAOME ! P |

e M D G D G AR S am D D -

{(-0N
HAND

PRICE |

¢
It

individual
in the physical database under control of

T
]
L.

=)

APPLICATION PROGRAMMER’S VIEW OR SUR SCHEMA:-

represent

usear

Fig 1.2

PARTPRICE|DEL
& TIME

(ORDER
¢

NI M WD WER A D A U —— o -

L

s the way in  which data is viswed by
. This view is materialised from the data

logical database.

We may define a subschema over schema as foellows

For

subschemas,

of whole of the database;

a given

whi

sthena

och may

averlap;

therse may he derived saveral
or a =subschema may consists

or a subschema may be restricted

10
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X the suhzchema $or three

In  the fig. 1. application

are shown., Here

all three programmers have

progiranmenrs
their own views which are completely different from each



other but these views are derived from the same schema of
fig., 1.2 The DEA must ensures that the subschemas, the
programmer use are derivable from the schema, The data
management software assembles the date described in  the
subschema from the data described in the schema
avtomatically & gives it to the application programmer. The
variouvs stucdy groups on database svstenms have referred three
levels of data description by different names as we have

shown in the table below:

ANST SPARLCYT CODASYL IGM’S OTHER TERM

PROGRAMMER & |EXTERNAL PSERCPRGO-| SUB MODEL
| VIEW SCHEMA SUBSCHEMAIRAM SPEC-J(LOGICAL
IFTCATION] ViEW O
BLOCK >

OVERALL LOG-FCONCEPTUAL LOGICAL MODEL.,
Cal. VIEW SOHEMA GCHEMA pRD CONCEPTUAL
MODEL ENT-
ITY SET
" |

L4

PHYSICAL INTERNAL |PHYSTICAL PHYSICAL ENTITY
VIEYW HOHEMA DATA DED RECORDS

d} PDE/LDR and LDB/Application programmes Interface:

The interface between LDB  and PDR  defines the mapping
hetwesn schema and dnternal schema and the interface

between LDE and AP defines the mapping betwesn wvarious



subschemas & schesma i.e. global logical wiew of the data.
The mapping between schena & internal schema depends on the
internal schema & if the internal structure of the records
changes, the mapping betwsen schema & internal schema also
changes, The mapping between subschema & schema defines the

correspondence between them as shown in Fig., 1.4 on next
page.
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CORABYL devices/media
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Figure 1.4



1.4 HMAIN EVENTS IN PROCESSING & TYPICAL DEMS:

The schema & subschema are both veed by the database
management system, the primary function of the DEME is  to
serve  the applicatien proegram by execguting their data
operations. The main events that ococur when an  application
program reads a record by means of a DEMS as shouwn in  fig.
1.5, The nmain events are as Follows:

1Y, Application program A issues a call to DBEME to read

a record,
2).  The DEMS  obtaines the subschema that is used by

application program & looks up the description of the data.

3Y.  The DEMS obtains the schema & determines which logical
thata type or types are needed,

43, The DEMS examines the physical database description &
determines which physical record or records to be read,

5. The DBEMS issves a command to  the computer operating
system, instructing it te read the requisite record (8,

4. The operating system interacts with the physical
storage where the data are kept, |

7Y, The required data are transferred betwesn the storage

& the system buffers,

81, Comparing the subschema & schema, +the database
management saystem derives from the data the logicel record
negded by the application program. Any data transfoermations
hetween the data as declared in the subschema and the data
as declared in the schewa are made by the DENS
2y, The DBEMS transfers the data from the svstem huffer 1o

the worlk area of application progran 4,

15
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103, The DBHMSE provides status infoermation To the
application program on the ocutcome of its call, including
any error indications.

11y, The application program then can operate with the
data in its works ares,

If the application program updates a record, the
sequence of events is similar, It will normally read i
first, modify it in program work area & then dssue an
instryction to the database management system toe write back
the modified data,

1.% DATARASE MODELS :
A data model is a pattern to organise data logically, The
data model vsed by DEME can be distinguised mainly as  to
how they represent relationship among data., There are three

Main data models  The Hierarchical model, the network

model & the relational wmoedel, These three models are
discussed bhriefly in following paragraphs, Before

describing Database models let ug give some definitions.

a)., ENTITIES

An entity is a thingl81 that exists & is distinguishable

i.e. we can tell one entity from ancther. For example each
chair is an entity, %o is each person & each avtomobile,
We can’t  say  an  ant  as% an  entity becauvse we can’t
distinguish ffom gach other.

b)., ENTITY SET :

A group of all similar entities Fforms an entity set. For
example, all persons, all auvtomobiles, all emotions etcq.

«d. ATTRIBUTIES :

Entities have properties, called attributes, which

associate a value from a domain of values for that attribute

17



Wi th each entity in an entity set,

at

attribute will be a

Usually, the damain for
aet of integers, real numbers or

character strings etc.

aid.

A tree is a

Tree :

properties:
(i,

Either
yertex o

alled
predecoessors
(iid)., Every
predecessor.
of

‘nonterminal

Vertices

HBUCCREEOMS

of

the tree is

special form of directed graph with follewing

it has no vertices or has a distinguished

the root or ‘root vertex’, which has no

and

vertex other than root vertex has a unigue

a tres which have successoers are called

vertices’ while vertices that have no
are called “terminal vertices 7 or leaves. Root

level in the hierarchy.

SPOUSE

at highest level & leaves are at  the lowest
SCHOOL
FACULTY STUDENT
Ag &6
SALARY GRADE ADDRESS

Figure 1.6

18



In a tree of fig 1.6 there are three non-terminal nodes
i.e, SCHOOL, FACULTY, STUDENT, SPOUSE, SaLARY, GRADE &
ADDRESBS are four terminal nodes which are at  lowest level.
Root node SCHOOL is at highest level in hierarchy, Root may
have any number of lower level dependents & @0 on  te any
number of levels,

1.5.1 HIERARCHY MODEL.:

In hierarchical nmodel the data is represented by simple
tree structure. Trees are natural data structure for  any
data objects whose compongnts  stand in & hierarchical
relation to each other. The relationship between entities
can be represented by graph in which each noede indicates a
record type, that represents in  entity type & each link
specifties a relationship between the entities.

For example we consider the tree (Hierarchical data model)
of Ffig. 1.6, In this model thersg are seven record Types
i.e.  SCHOOL, FACULTY, STUDENT, SPOUSE, SALARY, GRADE &
ADRDRESS. ALL record types are connected by link recoerds i.e.
record type FACULTY dis connected with roet node SCHOOL by
Link Al, Other links like A2, AF, A4, A%, H#4 have been
shown to connect the record type of osur taken hierarchical
model,

It is fundamental to the hierarchical wview of data

that any given record occurence hhas its o full
significance only when seen in some context. In fact no

depentdent record occurence can  ver exist without its

superior. For example record type FACULTY has no
significance without its superior record SCHODL because

there is no existence of FACULTY record type unless & until

there exists a SCHOOL record type as its superior,

fors
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A information in tree structure can be found by the help
of links from higher level to lower level starting at root &
going towards leaves of the tree. Gay to get a record at
lowest level of tree we will have 1o Traverse. S0 Many
higher level nodes starting from root, For example 1o get
record  SALARY of a faculty member we will have te  traverse
two higher level node i.e, SCHOOL & FaCULTY.

More record types may be dintrodueced ints the
structure & the hierarchy becomes more complex & program
becomes more complicated, For sxanmple to introduce CENTRE
in SCHAOO0L record, we will have 1o change other links.
Keeping previous information as it iz, we have to make new
hierarchical model wmeaningfull with sowe N inserted
information, In this situation maintaining the apprepriate

Yink becomes very difficult,

Deletion of any record occurence avtomatically
delets all dependent occurences too, a0  one has to pay

great attention at the time of deleting any record.
1.5,2 NETWORK -DATA MODEL
A network wmodel is composed of nodes A& branches like A
tree, It differs from a tree in  that children can have
multiple parents, That is both the relationship from child
to parent & the relatioenship from parent to child can  be
one o @many in a network,

Fig. 1.7 shows an example of a netuwork,

20



STUDENT

CLASE

Students/Class network
Figure 1.7
Students may get registration for several classes & each
class may contaln many students, The relationship student
to class iz therefore one to many & the relationship class

to  student is also one to many.

STUDENT RAM S0HAN HOHAN |

Class DREME COMPTLER OPERATING THEQGRY OF

BYSTEM COMPUTATION

Hetwork occcurence of student/class
N Figure 1.8

In fig. 1.8 (shows a occurence of fig. 1.7) student sohan
is registered for DEMS, compiler & operating system, Class

compiler contains student RAM, MOHAN & SOHAN, From above

a1

TH-1&/§



example we see that the network database model idis a wmore
general structure than a hierarchical data model, becauvse a
given record type can have any number of immediate superiors
as well as immediate dependents,
We draw a directed graph called a netwerk, which is
really a simplified entity relationship diagram to represent
record types & their links., Nodes corresponds to record
types., If there is link hetwesen two record types STUDENT &
CLASS and the 1link is many to one from GTUDENT 1o CLABS,
then we can draw an arc from the node For STUDENT to CLABS,
and we can say the link is from STUDENT to CLASYH., Nodes &
arcs are labled by the names of their record tvpes and

Tinks.

Another type of record used to represent the network
data moedel is known as connector. A connecter ooourence

represents the association between parents node and their

children nodes, For sxample all connector occurence for a
given student may be placed on  a chain starting at  and
returning  te  that student. Similarly all connector

occurences for a given class may be placed on a c¢hain
starting at  and returning to that class, Thus each
connector occurente is on exactly ftwo chains, one  STUDENY
thain one CLASS chain., It is to be noted that the searching
technigques becoeme ambilguous due to twe chaing of coennectors.
fAind it becomes difficuelt for user to decide which occurence
to adopt?

1.5.3 RELATIONAL DATA MODEL

Usvally, relations when discussed are represented in  the
form of tables in which each row represents a tuple., In the

\

tabular representation of the relation, the following

-
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properties must be  observed (Nixzxom & Mo Govern, 19723,

)., Hoe two rows are identical.

Y., The ordering of the rows i% noet significant &

¢}, The ordering of the column is significant,

Any table that meets the above requirements i3 called  a
relation & a collection of such type of tables coaprises &
relational database,

Hhen a relaton is represented as table, its degree is
the number of columns & its cardinality  dis  the number of
rows . Each row of such table is termed as tuplse or record
& each column of the table are known as atiribute. We have
shown an EMPLOYEE relation in tabular fraem in fig., 1.9,
EMPLOYEE ] EMPLOYEE PROJECT SALARY COMPLETION

I NAME L DATE

oren sevt amsp vurn coes casn saes nine §  omm eten mort dast vam arae srmb Nave wme .

erom 4398 tem ons neve neen S8ve erve msue com || aven sese cemn nece vrw arss oes 1000 sase cose sers cvs Gare sese seas use wber St 4020 Herr daee

JHU01 Philips JNUPHDO T 000,001 14.01.1%984
Jnal Philips JNUPHDOZ 2000001 12.08,178%
R Philips T.] JNUPHDO® Z000.004 18.09.1985
JNULY J.P.Biﬁgh NTCO1 1500.00) 18.09.1934
JHUGS J.P L 8ingh NICOY 1500.,001 14,01.1934
JHULY S.Mittal CHMGo 1&30,99. 10.11,1%984
JNULY .Mittal CMCoe 1600,008 14,11 .,1984

%

N8y

P

Figure 1.9
Here din  this table degres & cardinality are 5 & ¥
respectively.
Ancther way 1o represent this relation din  Fformat  shown

below, is qenerally used for relationsl databsse model,
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EMPLOYEE (EMPLOYEE 4, EWMPLOYEE NAME, PROJECT #, SALARY,
COMPLETION DATES
Mext we give some definitions which are to be used
in the svcoessive description |
Candidate Key:-

The term candidate key is used to denotse any minimal set
of attributes that wuniquely identifies a tuple in  the
relation.

Primary key 1 When a relation has more  than one
candidate key, then one of them is called primary key,

Foreign key ¢ When an attribute of a set attribute in
one relation corresponds to a key of anether relation, this
attribute will be called fereign key, & foreign key
shouldn’t be (L) Key of its own relation and {ii? need
not have the same attribute name as the corresponding key in
the another relation.

Prime attribute i An attribute A in relation scheme R
i oa prime attribute 4f A dis  a menmber of atleast one
candidate key for R,

Mom prime attribwte : If£ A is not a wmember of
candidate key, then A is called non prime atiribute,

Functional dependency i Non prime attribute B of a
relation R is functioenally dependent on prime attribute A of
R, if at any instant of time, each value in & has ne wmore

Than one valuve for B agssociated with it in relation R { Y.

Saving that B is functionally dependent on A Qs
sguivalent 1o  saying that A ddentifies B & may be
represented by

ﬁ aome o oven Sine sore } B



In other words, if at one instant of time the value of A
ig known, then the value of B gan be deternmined,
Relation of fig 1.9 can be represented in following
manner keeping functional dependencies in mind,
EMPLOYEE NAME -3} EMPLOYEE #*
EMPLOYEE # -3 EMPLOYEE NAME
Either EMPLOYEE # or EMPLOYEE NAME —-—-}PROJECT #
EMPLOYEE # or EMPLOYEE NAME or PROJECT # ----) COMPLETION
DATE
Either EMPLOYEE ¥ or EMPLOYEE NAME----) SALARY
An attribute can be functionally dependent on a group of
attribute rather a single attribute. Folloewing relation
shows an example .

FLIGHYT ¢ FLIGHT &, DATE, TIME ,PILOT, NO OF PAGSENGERS )

Thus to know the name of pilet on fFlight number,
concatenated key(FLIGHT &, DATE, TIME? only can give the
whole information, Recauvse there is daily flight of boeing
747 (may be more than one Flight)

An attribute or a collection of atvtributes, B of a
relation R can be said to be fully functionally dependent on
another collectien of attributes, A of relation R if I is
functionally dependent on the whole of A but not  on  any
subset of A, From previous relation of Flight we see
attribute NO, OF PASSENGERS & PILOT both are fully
functionally dependent on concatenated key (FLIGHT NGO,
DATE, TIME? & not part of dit., Only FLIGHTY NO can‘t give
about either number of passengers & pilot because there is
daily flight of a particular airplane (May be nmore than one

flight also) & pilot may not be same. So concatenated key



only can uniguely identify the other attributes of relation.

1.6 NORMALISATION -
When the real world with entities & their properties is
egxpressed in the form of relations i.e as two dimensional
table of n columns & a  varving number of rows; these

relations are in unnormalised Fform containing undesirable

associations. But we need to normalize the relations
before we can efficiently & effectively implement them. A
normalised relation should POSEeSHESs the following

properties: -
i)Y, Column homogeneity-In any particular column all
items should be of the same type.
ii), ALY rows of the table shouvld be distinct
iii), The ordering of rows is immaterial &
iv), IFf the distinct names are given to the columns
the ordering of columns is immaterial.

Cod has defined three stages of normalisation knoun
as the first normal form (INF)Y, second normal Form  (2NF), &
the third normal form (ENF) corresponding to the three types
of undesirable associations i.e, repeating groups, partial
dependence & indirect dependences. The three stages of

normalisation is shouwn in fig. 1.140
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1.6£.1 FIRST HORMAL FOENE -

A relation R ds in first normal form iFf and only i+ all
underiying domain contains  individual values, not sets or
tuples., Array & repeating groups are noet allowed in  first
nermal form,

Fig. 1.9 shows & relation in INF. This relation will
be unable to provide the fellowing informations,

aY, The completion date of project can’t be nbtained
without assigning a project to the employee.

by, IFf an employee steps to work on his asmignéd project,
then the deletion of the last segment containing his salary
will also delete the completion date, but completion datve
Mmay  be needed in future,

¢!, There will be problems in updating the salary of an
gmployee. In this case one has to  search for every segment
which contains that emplovee ag part of key, IFf an geployees
is dnvolved din many projects, much redundant updating of
nalary will he needed. The aboue mentioned problems can be
removed by introeducing 2ZNF.

1.6.2 SECOND NORMAL FORM »—

A relation R is said to be in 2NF if i1 is in first normal
form & every non prime attribute of R ds fully functionally
dependent on each candidate key of R (63,

The above mentioned relation of EMPLOYEE has wmore
than one candidate key as EMPLOYEE & & EMPLOYEE NAME, We
will split the relation intoe two relations to wmake 4t in
aNF . As  we sse coppletion date i fully Functioenally
dependent on concatenated key (EMPLOYEE #, PROJECT 43, so

all other attributes are removed 10 separate relation which



has EMPLOYEE 4 only as its key.
EMPLOYEE &  EMPLOYEE £, PROJECT & , COMPLETION DATED
EMPLOYEE B ( EMPLOYEE £ , EMPLOYEE NaME, SALARY )

Original relation can be obtained by taking an appropriate

Jjoin  eof all splited (projected) relations, & original
information ig maintained., Any  information that can be
retrieved from the ariginal structure can also be ratrieved
from the new structure where converse 1% not true.
SHometimes new structure gives more information which are not
available in  original & the new structure begomes slightly
more faithfull reflection of the real world, Anomalies as

described in case of 1INF can ocgassionally  occur in  a

relation  which dis  din 2ZNF  becavse of the transitive
dependence in the relaton, To overcome the problem of

transitive dependency in 2NF we represent the relation in
third noermal form,
Transitive dependence 1 -
In relation of EMPLOYEE as discussed earlier in fig 1.9
EMPLOYEE ( EMPLOYEE #,EMPLOYEE NAME, PROJECT ¥, GALARY,
COMPLETION DATE we see
EMPLOYEE # -3} PROJECT #
PROJECT & —---3 COMPLETION BATE
Here COMPLETION DATE iz therefore transitively dependent
on EMPLOYEE #. We can  remouve this transitivity only by
representing the relation in third normal form,
1.6.3 THIRID NORMAL FOoBRM -
Relation R iz in Third normal forem if it is in 2NF & every
net-prime atitribute of R is non-transitively dependent on
each candidate key of R.

A few problems might resuvlt from the relation not

2%



heing in 3NF,

i3 Hefore any emploves is recruited the completion date

of the project can’t be recorded,

ii IFf all the emplovees leave the project, the preject has
ne employee until others will bhe recruited, all records
containing the completion date will be deleted in  this
case, This may be thought an unlikely occurence, but on
pther files a similar danger of loss of information can be
less improbable.

iii) If the completion date is changed it will be necessary

to search for all records containing that completion date.

The above mentioned problems can  be avoeided by
representing relations in 3NF., The relation EMPLOYEE can  be
converted to 3NF by spliting it as to aveid transitivity in
following manner,

EMPLOYEE  _EMPLOYEE &, EMPLOYEE NoME, SALARY,PROJECT #

esuserrrat o sseenteatrentatsesenenss

Now information about projects will be needesd independently
of employvee information, 4 completion date ¢an he
independently known. Anomalies which were arising in INF &
ZNF are removed completely in third normal form,

The advantage of representing relations in  3NF are
as follows,

i, It frames the tabular struecture & provides esasy  Means
for the representation of data relationships.

iiY. It enhances the data access capability & hence reduces
the need for restructuring the relations thereby providing

the data independence and
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create two new tuples, one for each of the two teachers

It is clear that the difficulties are cavsed by the
mutval independence of teachers 4 text, moereover that
gitficulties could be improved if CTX wers replaced by its
two projections CT (COURSE, TEACHER)Y & CX (COURSE,TEXTY., In
relation CTX of fig. 1.11 we say that there is a multivalued
dependence of TEACHER on COURSE., In this way given course
does not have a single corresponding teacher 1.8, TEACHER
iw not functionally dependent on COURSE, and attribute TEXT
of CTX is also multidependent on course, The problesm with
ISF relations such as CTX is that they invelwe nmultivalued
dependencies that are not also functional dependencies,
The twe projections CT (COURSE, TEACHER)Y & CX  (COURSE,TEXT)
donot involve any such dependencies, which ids why they
represent on improvesent over the original relatiosnsg, A5 we

get from relation CTX that it is not in 4NF whereas the 1two

projections CT & CX are each in 4NF, The ezample thus
illustrates how reduction to fourth normal form can

eliminate one final form of undesirable structure of 3INF,
1.7 COMPARISON OF DAT#A MODELS :-

We have stated in previous section about three well known
data models, They are the relational model, in which data
are assumed to be stored in  the form  of  tables the
higrarchical model in which data are assumed to be stored
in the form of tree structures A  the network model, in
which data are assumed to be stoered in the form of general
graph structures. But there should be some criteria to
select one of them to implement a database. e have taken
relational data nmodel to  iwuplement library database. The

reason of selecting this model, is as follows:
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Measuring EASE~OF-USE.: - It is measured Lyy
considering two factors (1) Human Factors methodology &

While implementing a database special care is taken
about time spent by proegrammer, The goal of each and every
organisation ds to select a nsodel which makes the
programming job easier,

In case of hierarchy nmodel uvser is forced to devote

time & effort to solve problems that are introduced by the

model and are not intrinsic to the guestions being asked,
When records are dntroeduvced dnte  the structure, the

hierarchy becomnes nore complex and o0 programs become more
complicated,  The debuging & maintenance of these programs
will require more programmer time. The problems which we
gncountered in Hierarchical database model are also
encountered in the Network model, In Metwork data models
the data is stored in terms of records & links, s8¢ the
structure is more complicated than in hierarchical database
model. This complexity ia reflected in the data
sublanguages used for datae definition & manipulation.
The above mentioned difficulties which are
encountered in Hierarchical & Network models are removed in
relation database. In case of relation database it is
possible to define sublanguvages which are easy for user.
The beauty of relational model is that it does not have any
structural complexity, It gives a purely logical view of
data which is much gasily understood, The ultimate result
is that the relational data model appsars to be nfore
familiar model even to the unskilled programmers,

& relation may be stored & accesed in a  wvariety  of



ways, without dmpacting vser prograns  except in terms  of
their perfoermance.  Thus a relational database provides its
vaers with a high degree of both physical & loegical data
indepandence,

The main goal tTo attain good performancs of & data
Irase is to choose a good physical representation for  a
relation & processing gueries in ways that make good use  of
the given storage structure. Keeping all  these mentioned

advantages the relational database model has been selected,

1.8 RELATIONAL LANGUAGES :~

Bince the dntroduction of the relational sodel of dara by
cod as a teoel for general database management (73 there have
been proposed ssveral relatlional data languages intended for
inexperiences Users. '

Database models are broken into two parts, OUne part

sometines referred as the data defindition language (DDL),
which describes the structure of the database. The other
part i called data wmanipulation languwage (DMLY,  which
describes the way the dartabase is processed,

Retrieval of dnformation froem the datahase is
perhaps the aspect of relational languages & the relational
alygebra provides the basic means of data retrieval & update
in a relational data model. The relational algebra is based
ornn the standard eperations of the set theery & can be used
to design a procedural data manipulatien languages. Codd
developed predicate calculus  froem relational  algebra(dy,
This predicate calcwlus is called relational calculus & has
been uwsed by codd as  a basis Tor a relatively
nen-procedural language called Data Sub-language DBL D
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Alpha, D&L Alpha di%  easier to use & retains all
tmanipulative powers of relational Algebra. It consists
gsimply of relational caloculus in & syntactic form which Acre
closely resenbles that of a programming language,

A query din DEL Alpha has  two parts: a target,
which specifies the particuvlar attributes of the particular
relation which are  to be returned & a gualification, which
selects particular tuples form the target relation by
giving a condition which these tuples nmust satisfy, The
gqualification part of DEL Alpha guary, may he guite complex
& may use the universal and existential gquantifiers for
all’ ¢ &)y & “there exists’ (3 ) variocus other languages
based on relational calculus have been proposed, hese
languages are QUEL, COLARD, RIL.

A second wmajor class  of relational  language is
based on relarional algebra. Relational Algebra nperates
on ong or More relations & produces a new relation as  a
result, The operations can be used to retrisve information
from one or more relations or to update a tuple of relation,
The major operaters of relational Algebra are:

(i) Projection, which returns only the specified coelumns
of a specified relation, & eliminates duplicates from  the
raesult

(ii) Restriction - selects only those tuple of a relation
which satisfy a given condition

(idi) Joinm, it takes two relations as  arguments to produce
a third relation

(iv) Division-operates on two input relations to produce
a third relation

(v} Set theoretic-operaters :~ the union, intersection &
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set  difference which take two relations as operands,
treating each as a set  of tuples, & produce & single
relation as a result, |

The third class of relation languages are ¢alled
Mapping oriented languages. These languages offer facilities
equivalent to that of the relational calculus or relational
algebra., These languages avoeid mathematical concept such
as quantifiers., The mapping oriented languages are GSHUARE,
a terse, APL like notation; SEQUEL, the structured ~English
RQuery Language (8) which is based on  English Keywords &
intended for uvse by non-specialist in data processing as
well as by professional proegrammers and BLICK, & language
intended for implementation on associative harduware, The
basic building bleck of mapping oriented languvage is  the
mapping, which maps a known attribute or a set of attributes
by means of some relation, The mapping may be uvsed in  the
specification of another wmapping oriented language to

gxpress queries of great complexity.

Our query language is a relational data language
which is  bhased on SEQUEL, and dis dintended for the
inexperiencead vser., In  this language english lkey word

sriented set of {facilities are available, which enables
users making statements like guery, processing, data
definition, data manipulation & data control.

The words SELECT, FROM, WHERE, MODIFY, DELETE, etc.
are key words used in moest queries.

It dis also a high level guery languas. The language
ig used as a8 stand-alone language. ALl of dts facilities
are based on Consistent keyword eriented syntax., The syntax

is given in Appendix [Aal, This language accepts statements



in free format,

The decision has  also  been enfluenced by the
results reported in  the reference LOCH 77, LOCH 78) +to
adopt relational model and relational language to  dwmplement
our Llibrary data base which dis presented in  following
paragraph,

Lochovsky & Tasichrizis were concerned with the

effect of data model on user performance (LOCH 77, LOCH 78),
They performed several tests using different languvages for
different models, IMB languvage DL/Y (IBM7E), the DBRETE COROL
DML (CODA 71), and Codd’s ALPHA(Codd?71) were taken for model
hierarchical, network & relational respectively, The same
information can be retrived with fewer statements in  the
relational language than in the record oriented (  language
for network & hierarchical ) language. Lochovsky performed
TWo BRpEriMents Wi th seyeral different kinds of
“applicatiens, Result ohtained from experiments were like:!

Bcore of guery correciness based on data model:-

Hierar Net Relational
chical work

Less exparienced vsers

before on line experience 23.1 28,0 72.9

After on line experisnce 44,6 64,0 84.3%

More experienced person

hefere on line experience 31.4 54,3 86,3
After on line experience 6% .7 74,3 88.5

This data is adopted from LOCHZY

l.ochousky concludes that the relational HYSTOMS Were more

advantageous & lastly he pointed that it is difficult to
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differentiate the performance to elther data model or  the
data language, since they were not separted. Data Entry  in
above table is¢ score obtained in different tests.
The proposed data base has been implemented on the HP
1000 system at the J.N.U., computer centre. The library data
hase wasg implemented jointly with nmycollisague Ms, &njana
Gahai, Sonme portions of the project were commonly doneg while
others are done saparately,
The common portions were -
1. Design of the logical schema
Z. Design of the syntax of the query language vsed
3, Inplementation of the lexical analyser
4, The hashing technique.
The parts of the project which I have implementsad are -
Syntax checking and query processoer  implementation of the
Following statements, which have been described in detail in
chapter 3.
(i) MODIFY R BET Al = [V1]1 WHERE A2 = [V21 AND
A3 = [U3ET -~ An = [Unl 4
(ii) INBRTHN R WHERE &1 A2 -— aAn V11 V2] -~ [UnR1 %
(14d) DELETE R WHERE Al = [V1] AND A2 = VY21 -
ANT an = f¥nl %
{iv) DEFVEW R ( A17 ( R1A1 ) A2 { R1AZ2 ) -=
An’ C RIAT Y ) %
(v) RESTOR R %
(vi) HUSPND R ¢
(wii) GRANT P1 P2 -— Pn ON R TO [U11 TUZT —— TUnl %
(viii) REMOKE P1 P2 - Pn ON R FROM TUTY TU2)1 -- [Unl %
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CHAaPTER - 2

PROFOSED L.IBRARY DATABASE MODEL

2.1 Why te vse Computer based systems in librarieg 7
There are several advantages of computer bassd systems  in
libraries (10). They are
1Y To manage a process more rapidly, more accurately,

less expensively,

Many library processes can be reduced to clercial
procedures of sorting, filing and sending notices. This tend

10 be routine and boring work which is  subject to  human
error., Computer can be instructed to do these tasks and so
the library staff can be released for nmore worthwhile work,
The coemputer can process information much faster than humans
antl  can therefore help to increase the flow of work through
the library, Well designed computer hased systens may
reduce the operating and maintenance cost of library,

a2y, To help overcome increasing library work leoads

In many situvations especially in end of financial vear

Vibrarians are unable te¢ recruit more trained staff to deal
with the increase in work and so conmputer bassd systems are
most suitable to reduce the work leads of libraries.

2y To offer new and improved services to users and library
staff

Suppose vsers of a science library will wish to  know  about

recently published articles and magazines. This type of need
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may be satisfied by & computer based current awareness
system, Unioen catalogues as well as  subset catalogues  in
particular subject areas will give more information to
Tibrary staff and library users,

2.2 AN OVERVIEW OF COMPUTERBASED LIBRARY SYSTEMS :

To be nore specific computers in library are thosge
which are wsed in libraries to  assist in  the aress of
housekeeping and information retrieval

2.2.1 Hovusekeeping
The houvsekeeping procedures in libraries are thoze which
are necessary for the administration of the library and

they are separated into four broad areas.

1) fAoquisitions : In  this procedure librarian is
concerned with the selsction, oerdering and acoessioning  of
itemns into the library’s collection, Computers may be used
to send order slips  and reminders for  unacknowledged or
pverdue orders to the booksellers, to produce list of books
on order, to keep account of the wmongy spent and  the
balance, +to produce accessions list of recently acquired
material and so-on.

2y Cataloaguing

It helps the librarian in recording and displaying details
of the holdings of the library., Coemputers may be wused in
malntenance of catalogues.

3 CIRCULATION

Computers may be uvsed to keep account of items that are  on

lean, to whom they are leaned, dssue & due date of items
and their status.

4% . Serial Contral RS ITtems which are published

periodically or serially, auch  as  Jjournals, conference,
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procesdings, annvals or newsletters need to be processed in
different manner by the library staff than items which are
only published once. This process is  time consuming  and
needs special atrention, Computer can be wused tTo produce
Faithful resuvlt in less time.
2.2.2 Information Retrieval

Information retrieval 15 very dmportant and freguently uvsed
process in a library. When some new books come teo  library,
the liberary staff assigns some index  or number. The
computer can be used to generate index entries accoerding fo
a prescribed set  of rules which will be very efficient .and
acourate,

Computer can be uvsed as current-avarene@ss system to
keep account of all recently published documents.
2.3 PROPOSED DATARASE MODEL FOR THE LIBRARY SYSTEM :
In this section we have described the wvarious sTeps
parforned 1o design the proposed model of the database. The
resulting schema has been called the canponical schema,
Before describing the actuval database a few definitions in
contexts of buble chart are given,

(1Y Cannonical schems P The cannonical schema is

defined as model of data which represents the dinherent
structure of that data and  hence 1is  independent af
individual applications of the data and also of the software
nr hardware mechanisms which are employved in representing &
veing the data,

(ii) Buble chart 1 - It is graphical representation of

vsar‘s view., It is & graph with poeint to point directed
Links betwesn single data items, representing associations

of the two ty¢pes. A bubls chart is shown in Fig 2.1
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Attribute 2

ey Carrinute D

Figure 2.1
Note that the date item type is the same as the attributes,
which dis the name wvsed in relational model. The buble
chart is reduoced to F NF by ensuring Ffull fFfunaotional

dependency of the attributes on the key attribute ( or all

the attribute of the concatenated keys & by removing
transitive dependencies hetueen attributes. MiM

relationships are removed by the sethod shown in fig 2.2

Figure 2.2

(iii) Primapry ke - A primary key is a node with one or

more single arrvow leaving it.

) & 4>

Figure 2.3
Primary key is underlined to make it unigue from another
kerys,

s
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{iw) Candidate key 1 — When more than one data item

identifies the other data items in a tuple then each of them
are known as candidate kesy. As shouwn in fig 2.4

Figure 2.4
Here attributes Z, W, U, V are identified by both X & Y and

a0 X &Y are candidate keys,

Figure 2.5

However as shown in  Ffig 2.5% only one of  these two
attributes will be taken as prime key.
(v} Attribute 1+ -~  &n attribute is s node with no  single

arrows leaving 11, For example in fig 2.9 2, W U, v  are
? 2 2

attributes.

(wi) Root key 1+ - A root key is a primary key with no
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single arrow leaving it to another primary key.

(vii) Ispglated atiribute @ - A node with no single arrouw

lLinks entering or leaving it except double arrow links., It
is not ddentified by primary key., There shouvld be no
isolated attributes in  the canoenical graph. It may be
considered in one of the following way 1~

(a) It may be treated as a vrepeating atiribute in  a
variahle —~ length record,

th) It may be treated as one data item record. It should
however be neoted that an isolated attribute often results
from a wrong interpretation of the data, & so  the meaning
related to it should be carefully checked,

(viii) Intersecting atiribyte + It is an  attribute with

more than one single arrow link entering i1, Intesecting
attributes on the final canonical graph are removed, The

rethods of dealing with dintersecting attribute are shown in
fig 2.6 below,

Httribute

fFig 2.6,

In fig 2.6.a Atrtribute & is intersecting attribute,
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Cey D
Cey_2)
Fig 2.6.b

ALY but one link to it may be replaced with equivalent

links via an existing key.

(Key 1) Attribute A

Fig &.6.¢

Redundant version of 4t may be connected to sach associated

key.

Tt may be made into a key

with no attribute

Fig 2.6.4d
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{ixnd  Secondary Key Tt is an attribute with either one
or more double arrocw  links leaving it.

() Synonyms Tuwo data items with different names in
gifferent user views bhut having the sane meaning are termed
A% BYNONYMS,

(xi) Homonyns i Two data items having the same pame in
different vsers view but with different meanings are khown
as homonygms, Name of one item 1% generally changed to

raemove the homonyms,

2.4 The steps invelved in designing the canonical
strecture are giwven in erder bhelow :

(i} First user view is taken & drawn in the form of buble
chart, A1l hidden transitive dependencies are removed
hefore representing it in the 3NF,

Whenever a concatenated key is vsed, it is drawn  as
one buble conponent, Data itens of the concatenated key are

drawn as separate buble, SHee fig 2.7

Fig &.7

v is ensured that single arrow links from the concatenated

key go to only those data items which are dependent on  the
Ffull concatenated key & not only on a part of it.

(ii) The next user view is taken and represented in  above
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mentioned form of step (Y. It dis wmerged with the buble
chart of previosus view. A check is made for homonyms  and
synonyms & removed if any found,

(iii) In the resulting graph we distinguished betuween
attribute nodes and primary  key nodes. Primary key is
underlined.

(iv) The inverse betwesn key dis added 4f it does not
already exists, In case of M:M between keys, the inverse
association is even to be veed at any time in the future, it
is replaced by adding an extra concatenated key as we have
discussed in fig 2.2

(v) The associations are examined to identify the redundant
ones among  them. These are then carefully checked for
their associated wmeaning & removed 1iFf Ffound genuvinely
redundant.

(vi) thus steps (il) to (¥) are repeated until all user
views are marged into the graphs.

(vii) The root keys are identified % the graph is
rearvanged with the root keys at top,

(viii) the graph is examined for presence of dsolated
attribute and if there exists, they are treated as repeating
attribute in a variable length record & one data item

record as discussed previoecusly in part {(vii) of sectioen 2.3,

(ix> The graph is again arranged to avoid any intersecting
attributes. The method to avoid intersecting attribute is
mentioned in step (viii) of section 2.3,

{x} The graph is arranged in groups or tuples each having
one primary key and its associated attributes. Each group is

represented in a box,
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{%xi) All secondary keys are identified & the links drauwn
betwaen boxes,
{%i1) The canonical schema ig Finally converted inte  a

relational schema. Each box is represented as a relation.

Since all links and assciations are represented in a
single uniform manngr in a relational wmodel, the upward
going arrows which represent links betueen keys, are

inﬁorpﬁréTed by adding the root keys as  attributes in  the
relations from which the single arrows originate i.e. the
ront keys now become foriegn keys in  these relations,
Through this method the information of secoendary key links
from attributes of one relation to primary key of another
relation iz alsoe incorporated,

The next paragraph gives the actuval cgonceptual
sehema designed for the library database.

Steps For merging few of the views for the design of
the conceptual schema as explained in previous section are
shown beloew.

ist view Every year each schoeoel ig alloted wmoney to
be spent on ordering literature for the library. Records are
maintained for spent and balanced awmount, Recoerd used {or

this purpese is shown below,

SCHOOLNAME] YEAR AMTALLOTED AMTEPENT AMTEALANCE

Uhen represented as a buble chart it loocks like !



AMT AL ANCED

Full funcrioenal dependencies are ensured and no transitive
dependency occurs,

2nd view : Fach faculty mewmber of a schoeol is
sanctioned money every year for ordering of material for
Library., An information regarding amount spent and amount
balanced is kept fer each Ffaculty mesber in following

record.

FuuM [SCHOOLNAME YEAR AMTHEANCT FHFENT FHRALANCE

When this record is represented as buble chart i1t looks

like

Cerend  CEmanance)

This view is then merged with the previous view &
transitive dependencies if any, are removed,

S CHOOLNARE
+ YEAR




GCHOOLNAME
+YEAR+TFNUH

CEEALANCD)

3rd view 1 Details of suppliers who supply material To
the Library are maintained in this view., Each supplier has a

unique supplier number.

HUPNUME GUP NANE SUPADDR

—

It is represented as a buble chart with no transitive

dependencies as shown below,

(G G arend

This view is then mergsed with previous views,

SCHOODLNOME
+ YEAR

AMTALLOTED

SEHBOLNAME
+YEARFNUM




4th view v For each order placed Wwith a suppliser the
order nunber and date of order are maintained by librarian
for sending reminder letter in case of late service and for

other purposes.

SUPNUME =+  ORDRNUM | ORDRDATE
|

Buble chart of above record is drawn below

Gurnune )
D A <D

After merging this view with previocus views we get

SOHOOLNAME
+ YEAR

SCHOOLNAME
+YEARATNUN




il view i Suppliers send their bill with library
items, Librarian checks the bill and gives registration
number to each bill received by him, Other informations like
bill number, the date of bill and the total amount of the

bill are also maintained.

BILLREGND BILLNUME BILLDATE SUPNUMR AMTTOTAL §

after representing this in buble chart we get

SEHOOLNAME

en
fd



SCHOOLNAME
+YEARFFNLM

CIRDRMUN

ORDRNUM + BILLREGNUM
/

BILLREGNUM) (BILLMUME
g

<>

This process of merging of views is carried out for all
other views. The Final buble chart %o obtained is a
canonical structure and this is finally represented as a
relational conceptual schema, Buble chart is First
represented in the forwm of boxes and then converted into  a
relational conceptuval schena. These steps are  shown below,
taking buble chart which derived above for some of the
views,

@) The canonical structure is drawn below -

SUHDOLNOMECYEAR 1AMTALLOTED|AMTEPENT | AMTRALANCE

|




i

SCHOOLNAMEAYEARAFNUM [ AMTSANCT |FEPENT] FRALANCE

H  SUPNUME SUPNAME SUPADDR

-,

4

ORDRNLIN ORDREDATE

= BRILLREGNUM BILLNUME BILLDATE AMTTOTAL

[y

- BILLREGNUM 4 ORDRNUM

(b Yo convert the above canonical structure into a
relational schema, each box is represented as a relation
and the links between keys are represented by  adding the

keys as attributes in the relations.

GCHOOLNANE AMTALLOTED AMTSPENT AMTERALANCE

pr Pl IS A et

+_YEAR




SCHOOLNAME AMTSAMCT FOPENT FEALANCE

PRI AT IR SR B B AR ot

+_ YEAR+FNUM

o SR IR AR ¢

SUPNUME SUPNAME SUPADDR

ORDRNUM ORDRDATE | SUPNUME

SUPNUME is foredign key in this relation,

BILLREGNUM JSUPNUMBIEILLNUMBIBILLDATE]AMTTOTAL

BILLREGNUM + ORDRNUM

2.5 RELATIONS WUSED IN LIEBRARY DATABASE

The relations in the coenceptual schema so  obtained
are represented in the conventional way, with the relation
name followed by the atiributes in paranthesis, The

relations given are in 3NF, The primary keys are represented



by underlined attributes. The relationals are discussed
balow,

The govt, organisation { say U.G.C.) sanctions some
fixed annuval Finangial aid to purchass  library dtems  (
hooks, journal, magazines etec )Y to yniversities according to
certain rules & conditions., Again faculty members of  an
institote are sanctioned fixed amount to recomend books,
dournals etc, annuvally according To  ocertain rule &
conditions of universities and institvtes,

Relations are as follows
(1) SCHOOLDTA ¢ YEAR, SCHOOLNAME , aMTALLOTED, AMTSPENT,
AMTEALANCES
FaCULTYDTAC YEAR, SCHOOLMNAME, FNUM , AMTGANCT, AMTSPENT,
FEALANCE 3
Here attributes are explained in short
AMTALLOTED Amount alloted to a particular FNUM  (

faculty menmber )} of dnstitute

AMTGPENT Amount exhausted in recommending  library
itens by a Faculty member.

AMTEALANCE @ Amount remained balance against FNUM,
after getting recommendation of library items from Faculty
members, librarian puts  in srder to those itemns after
proper verification., These items will be supplied by

suppliers within time. Relations concerned are as follows

(3) SUPPLIER (  SUPNUME , SUPNAME, SUPADDR

..... esreatiasiraspennri

(4) ORDER { QORDRNUM , (ORDRDATE, SUPNUME )
Relations (3) & (4) help librarian to keep all dinformation
of supplier of library like their name( SUPNAMED), supplier

number{ SUPNUME ), supplier’s address (SUPADDR ) & order



number ¢ ORDENUME ), order date ( ORDRDATE .

(COROOKRECOM ( TITLE + AUTHOR + YOLUME +EDITION ,
SCHOOLNAME , FNUM, YEAR , ORDRNUM
PUBNAME , PRICE , RECOMCOPIS

(&) JURNLRECOM ¢ TITLE , SCHOOLNAME, FNUM, YEAR, ORDRNUM,

PUBNAME, PRICE, RECPERIODR 3
(73 CONFRRECOM (  NAME , SCHOOLNAME, FNUM, YEAR, ORDRENUM,
PRICE 2

Relation numbers (5, (& & (7)Y keep information of

recomtended library itess by faculty numbers ( FNUM 3 of
different schoeols., Attributes uvsed in relations are
thisscused below

YEAR Year of publication of hooks or  journal or
confrence racommended,

RECOMEOPIS + Number of copies recommended

RECPERIOD t Peridoed for which a particular library items

is recommendead,

(8) RILLBUPPL ( BRILLREGNUM , SUPNUME, BILLNUME, REILLDATE,

AMTTOTAL
{9y RILLORDER ¢ RILLREGNUM + ORDENUM )

Relations (83 & (9) give information about details of a bill

received by lLibrarian, It gives registration numbher
BILLREGNUM 3, supplier number, hiil no., { BILLNUME) date on
which bill is  prepared  RILLDATE Y & total amount
(AMTTOTAL » on that particuelar bill. Tt helps librarian
for housekeeping information., Thus we can summarize that
above mentioned relations 1 to % ) are wused to maintain
acquisitions systems in Following way (10D

It helps to



(i) Receive recommendation & establish that the dtems ars
not already on order.
‘ (i1} Order the items & chase the bookseller if ne action
appears 1o be being taken,

(iii) Accession the ditems on arrival & keep statistics.

{iv} maintain a record of items on order or in process.

(vl maintain the accounts & to controel  of accounts  so
that expenditure can be wmore easily controelied and the
current status of various bugdets made easily available,

{vi) oproduction of list of recently acquired items.

(uwids potification of individuals when an item which they
have recommpended has  been received,

(100 ROOKIMLIE (  ACCNO , LITTYPE, BRILLREEGNUM, ORDRNUNM,

TITLE, AUTHOR, VOLUME,EDITION,

COPYND, PUBNAME, PRICE, ARRIVDATE,

CALLNG, LIBDIV, BTATUS, ABSBTRACT,

MNAME, PLACE, DATE, EDITOR )
Relation (103 keeps whole information about library itewms
once they have been reached in library., It gives information
about each book’s TITLE, AUTHOR, VOLUME, EDITION, COPYNG,
PUBNAME! Publisher name ), PRICE, ARRIVDATEC( Arrival date in
library ¥ , CALLNO, LIBDRIVC Library division ), STATUS(
Whether in library, lost, issuved or sent for binding 2?3,
ABRBTRET ( Abstact of that book ) etc. It alse helps to  know
about NAME ¢ conference name ), PLACEC( Place of conference
held 3 and DATE ( date of conference ) of library' items
related to conference,
(11 FIELDDETEL (  ACENO + FIELD + SUBRFIELD )
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This relation helps to know about field and subfield of
each book and confersnce naterial available ih library.
(12) CARDDETAIL ( CARDNO , ISSUEENAME, THSS5UEADPDR,
NLMOF CARDS )
(13 ISSUEFILE ( CARDNQ + SERIALNG , ACCNO,
TSESUEDATE, DUEDATE 3

These two relations keep information about the library item

an loan., It enables the library staff on counter to  issue
and return the library dtems, It alsoe helps to maintain the
integrity of library database., A library vser can’t get nore
than six books dssved dn his name., Librarian can  send
reminder to issuee if due date exceeds a fortnight. As  soon
as library ites i% returned to the library, all informations
about cardderail file and issuvedetail file are vupdated and
status of that item is set to INLIE,
(14) BOUNDJURNAL ¢ TITLE 4+ VOLUME ,BILLREGNUM, ORDRNUM,
LIBRIV, ACCNO, CALLNO, STATUS O
(15 JOURNAL (  TITLE + UOLUME + NO , MONTH, S8TATUS O
(1H&YIFLDSURFLDC TITLE + UOLUME + NO + SURFIELD )
(173IFTELD ¢ TITLE + UOLUME + FIELD )

These four relations are used to wmaintain information

regarding journals { bound & separate ) which have been

received by library, Here bound journals wegans, Jjournals

received by library are bounded annuvally to make it  one

copy. Fields and subfields of each journal can also be

known very easily.

(1€ THESTS (  TITLE + AUTHOR , DEGREE, YEAR, SBUPERVISOR,
INSTITUTE, LIEDIV 5

C19YTHESISFLDC  TITLE + AUTHOR + FIELD + SURFTELD 3

These twoe relations give information about thesis of M.Phil



& Ph.D degress. Here we can get TITLE of thesis, research
scholar’s name ( AUTHOR 2, YEAR of submission, SUPERVISOR
name under whom he has completed his  thesis, name of
INSTITUTE 1o which he belongs, field & subfield of his

thaesis and library division, where his dissertation is kept.

2.6 INTEGRITY CHECKS
The integrity constraints are discussed below!
LITTYPE smust be checked before insert operation
in the relation BOOKINLIE. YIts value could sither be ©~ B 7
for bhooks or ‘07 for conference report.

At the time of dssuving a library item the serial
number of card in issvefile is compared with NUMOFCARDS  in
carddetail relation., Ths serial no, must be less  than or
gqual  to  the NUMOFCARDS. This dis  to  ensure that no
avthorized library menber can get issved rmore  library
items than he is entitled te. At the time of dassving a
material above check will have to be performed.

The value of STATUS in relations BRBODKINLIE and
EOUNDIURMNAL  should be INLEIR  if the item concerned is  on

shelf; ILHSUED if it is dssved to a wmember or LOST if it
is not traced. The status of unbound journals 1is set Yo
INLIB becauvse they are not issuved, Whenever, a material is
issued the status of that item is set to I55UED in file
BOOKINLIE & corresponding entries are made in relation
TESUEFILE & CARDDETATLFILE.
2.7 DATA SECURITY

The security of data is meintained at two levels,

At First level no wnauthorized UBEr  can  aucess the

database, mo the whole database is secured against dnvalid
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veers, At the second level, security is maintained on
individual relations For differsnt operations To be
performed on thern. This is obtained by GRANT facilities in
guery language described in chapter 3 section 3.3.1. 0Only
these uvsers who have been granted the data manipulation
facilities through grant command, can perform The
manipulations, The grant options dnclude all facilities of
the language, namely the query, manipulation & control
facilities. These options can be granted as well as revoked
according to situvation arises,.

ALl the facilities of the guery language are
discussed in chapter 3.

2.8 DIRECTORIES

In the process of implementing our library database
e have crested several directories to get good performance
of our system, Our all directories are direct access type 2
files, Type 2 file has been discussed in  appendix .
Following directories are maintained din  our library data
hase
{1) DREMSRD This directory maintains the relations
vsed in library database and o ke@p. status  of those
relations, We have adopted a hashing technigue to physically
kesp the relation on file, The bucket size is taken as three
in our implementation., we have also defined overflow area
to get rid of collision, Dur relation name may be of 10
characters in length. 11th~-12th characters in front of each
relation are used to kesp status of relation in directory <
00 for SUEBPEND status & 01 Ffor RESTORE status 3. Thus for
gach relation 12 characters are needed to maintain  its

existence in directory. Duplicate relation name has been not

b1

.



taken in consideration. The format is showun below

Relation 0001 [RELATION

nama 1 name 2

gos01 Relation |00/01

Name n

S LT reoryuiny - Syapnp—p—, sesn tonm cren sree sees sams vons wmas v bees maen wine e P e gy

1 10 1112 13 a2 23-24  ~~-3 character position
(2 DBEME1Y v It keeps information about attributes aof
each relation. It also wmaintains information regarding
domain type, start poesition and length of each attributte,
Each atiribute is concatenated with relation name from which

Y

it helongs, 1o make it unigue. Gttribute may be of atmost
10 characters in length, Here 20 (10 for relation name + 10
for attribute ) are reserved for each concatenated relation
% attribute. 2lst-22nd characters are used to represent the
attribute type., Notations used to denote atiribute type i
as follouws

01

02

Alpha

Alphanumeric

f

03 - Numeric
Type of attribute is checked especialy te maintain integrity
of database. Character position 23rd - 26th in  front of
concatenated value of prelation & attribute keeps start
pasition eof literal value of that attribute.
Character position 27th to 28th keeps character length of
value of that attribute,
Character position 29th - 30th maintains bucket no,
Character postion 3lst ~ 32nd keeps record no. This record
ne & bucket no arg taken from directory DEMSRD where

relatiens are  stored on physical file. Bucket no and record

.
2



noe are considered to make a relaton name unigue. sope
svertlow area ig alse reserved to avoid collisien more  than
three., format is shown below

o e v e e e e e 5 . S 0 e S 2t o 0 S o 55 e 5 e 51 S 0 5 S B 5 1 e 1 e 415835 g
Concatenated Attribute start attribute e
relation % Type position length -

attribute

ISV WSRO S DI
1 a0 21 22 23 2H 27 28

e TR

hucket noe }
of relati-} Record no Concatenated Attribute

on of rel rel + attr type

.."...........—.m...._...‘_......_'--..-............._..._..-.-—-.-——-..._.-.-.-..m.m.-«m.......—...—--—..---- PN R R T

29 30 33 32 33 a2 593 54
(3) DEMSNY
It is our view relation directory, View relatiosn
name de different from existing defined relation name  in
DEMERD directory, It‘s  length is  almost 10 characters
alpha, In character position 11th & 12th, status of relation
¢ 00 for SUSPEND & 01 for RESBTUORE ) is maintained. View
relation name is hashed and stored on  the calculated
recordno,. Bucket gize is five & some overflow area is  also
kept reserved to overcome the collision problem. Format is

shown below



e o9 4ev oast toas sare meas SRER POIY B404 EbT Bend Sbas Sbur Bten S4PS SP Fevs 4508 VAEP TRbs abes emn et b

06/s01

o ores S04t sest n4t SISP SN TaES rass sese YEET SFer IR0 Seeh SE9E S6NS mine Swed see anbe wHES HIPY S Suae SHTS eRs mave thve emis smimm

View relation a0

View relation

name 1 NAMEe n

o ceon S4ms wEe ates sese mmasee te0e ebr seve Peed €4v $900 are S4Es mem Gumw basd Tevr STSS A4S mess RANE SE0bsamises oens bese FieN Seve dst $H0

ey character position
{4)

defined

DEMS01

ersscnre

It

pxisting relations and attribute

maintaing view attribute’s information

on name, Ule  can

give same view attribute name as  existing attribute in

original relation in directory DEMSS. atiribute
all

start pasition,

Since view

name is  just synonyms  For existing

Like

hucket number & record number are copied from DEMSHR,

attributes, so

information with an atrribute ite type,

length,
Twa more informations are kept with view attributes to
it to of
These are record number, & bucket
DEMSH

Make
unique & identify from other attributes the same

of
Were
&

collisdion

record numher.,

number

atiribuvtes on directory where actually they

storaed physically, Bucket size of this directory is five

some overflow area is preserved to  overcoeme the

problem. Format is shown below:

Ri‘+AT7 | BNIRNITYPE] START JLENGTH} REL REL -

R17+A2

FOSTION

a—er oas s wes sien wore PO g

Ri‘+A1”7
attribute,

®l
RM =
REL
REL

FURPRA IR Ep T S —

Where

Bucket number

number of

Bucket

record
BRUKET

RECRD =

i

Record

is concatenated with

attribute

numaber of relation

b4

BUKET

RECRD

S

of attribute in directory

in directoery

view

A

e

lation

&

in directory,

number of relation in directory.

view



{(3) USRCD :—~ I+ is used for authorization check of users.
It also helps to maintain integrity eof database, n  our
database systems three types of users are authorized to
operate the database, viz, X99711, YBB123 & Z01234, Xe9711
in our database is DEA &% he has right to intertain all
operation which are specitied on our database. YBRIZSZ can
get information from database by using SELECT, & SECONT
statements, He can Define his own  view on existing
relation & attribute., We have restricted the user to define
view on only one relation name. He ¢an  also restorse &
suspend the relation name according to envivonment, 201234
can also use the database like YBRIE3 except RESTOR & SUSPND
gptien. Infront of each option we have set 01 in Zth & Hth
tharacterposition. Directory format is shown below:

K211 SELECTY 01 E(UNT\ IfFFUFU DTIRESTOR{OL) ~--2

—
e}

SUSPND |1 ] —emmee

YRG12Z)SELECT) 01 | SECONT | 01| DEFVEW DLPREGTOR] 01

T LY SrYVINIWPIRPINPID CIPTRAp s e

201234 SELECT (01] SECONT 3J01] DEFVEUW Blank

el ol L
Al these operations are discussed in chaprer 3.
(H) USRCOD - It's entries come after executing GRANT

command, DRA  gives some right  to YBR1ZZ to use the



database in different manner from what he has right to
operate with it., DBEA avthorizes Y&8B1232 1o delets, Modify,
INSERT the tuples or part of it oen some relations. And DDA
can also spatech the rights whatever he had given or part  of
it on some relation from YBB123., In case of revoke command
entries (right & relation? which are revoeoked, are replated
by hlanks. To create these entries, the option is placed on
physical file against the name of grantee & relation name is
also kept with sptinn(on'which it is granted), RBucket size
is taken as 10 & sonme overflow area is  also reserved 1o
maintain more entries, To perfoerm any operation first USRCD
girectory is referred. In case a vser’s right to perform
that operation is not known from USRCD then this directory
i referred to know the specified oeperation against this
veer’s name, It helps to maintain the dntegrity of  the

database., Format is shown below,

YE8123 ) DELETE R J01} MODIFY ROJO1| INGRTN | - >

s
T e b s #0505 93u Coth 09se sest dh $000 440t Men afmrees tone e pUw SEID S0be S26s aebe bree S40E C44D SRR pane cevs 400 SETEEOPS Sis HmMres Gaks TALH APS S0es SIS SLNe Srte M sase swms 4909 oot basw

Here R may bhe any relation name on which grant right is
issued.

bt



CHaPTER - 3
MERY STATEMENTS & QUERY PROCESSOR

It has already been wmentioned that the query
languvage provides tha facilities as regards to  LData
definition, Data manipulation & date control in  the same
fashion as another relational language can  provide, These
facilities are discussed below:

3.1 Data DPefinition facilities:

it enables veers 1o create relations, defing alternative
view and specify security locks on the data base, The data
definition facilities of languags desgribes the data
strvctures provided by the system on  which the language

runs., Huery statements for data definition are as follows:—

F.1.1 Create Statement:
This statement is designed to be wsed by DEA only, This
statement creates a new relation (table) to bhe physically
stored in the system, Null values are not peraitted in this
statement. The user specifies a relation name, domain name,
its type and the length, Type & length are used for
domaing to signify the type of each attributes. Type of an
attribute can take one of the following valuves, ‘ALPHAY if
attribute values are alpha; “ALFNUM/, if the attribute
values are alphanunmeric &  NUMERILCY, d4f the atiribute

yalues are numeric, Statemnent is as follows

&7



CREATE R A1 Type ( 81 ) ( Length ) A2 Type { 82 )
¢ length Y ——— aAn Type ( 51 ) (Length ) 3 %

51, 82 —-- Sn give the start position of attributes
Al, A2, AZ-—w--- fn respectively in the relation R, The
word ‘length’ in the statement denotes the maximum  length
allowed For gach attribute in terns of characters, Blank
is alse counted as a  character in osur HP 1000 systems, if
the value specified for an attribute length is lwss  than
the length given for that attribute in the statement of
craeation, the valve is padded with blanks on  the right.
Once a relation is created its definition must be maintained
in directories,. We have two directories for this purpose,
Directory named DEMERD as discussed in chapter 2 wmaintains

)

the name of relatiens &  their sTatus L.e. whether
‘gsuspendend’  or  restored, Another directory DBEMER  as
discussed in chapter 2 maintains the concatenated value of
relations with each of their attributes & a corresponding
datfinition of each of these.

3.1.2 DEFINE VIEW :

The define view statement defines a uvser’s view over the
gxisting relation or view, The view is defined here only in
legical sense and no  corresponding physical relation i3
created and stored in the dats base. Here one can define a
view on a single relation only., A view so defined used just
like a physical relation. DML and control statements of
the gquery opsarate on view just as they operate  on  physical
relations. The format of the view statement iz as  foellows

DEFVEN RZ ( A1’ ( R1A1 Y A27 ( R1A2 ) -~ An’ ( RlAn ) ) %

Through this statement, a user can define a view R’

6H8



wi.th attributes Al7, A2, —w—--e An’ taking atiributes Al,

Az, —eee--ofn From relatien R, Here R1 ocould be any
existing relation name or view name in  the database. The

length of view name & attribute namne must not be wmore than

10 characters., Fach view must have a name different Ffrom

any of the relations or view already defined. However
attribute name may be same as uvsed in  these relations, A

definition of the view ig maintained in directories as  that
for esisting relations. We have used twe directories DEMSO0
and DEMS01 for this purpose.

3.1.3 RESTORE STATEMENT :

A relation or view can only be used when it is in a Restore
state. At the time of creation the relations are in Restore
state. Any suspended relation may be regtored wusing this

statement, In the directory DBEMERD the entry 01 in  columns

il & 12 indicates the restored status &  the entry 00
indicates suspended status (as explained in section

3.1.4)The statement is as follows

RESTOR R &,
F.1.4 SUSPEND STATEMERT A relation or a view is
suyspended uvsing this statement, A relation in suspended

state 1., with the entry 00 in columns 11 & 12 of this

directory is not accessible., Defined views are used as
relations & hence they can also be suspended, fs i done

for relations, the restore bit in directory DEMEOD dis  put
egual to zers. Note fthat when a relation is suspended, all
views defined on that relations are also suspended, The
statement format i4 as Follows:

SUSPND R #

Thus R (either relation or view? is suspended by this



statement,
Z.2 DATA HANIPULATION FACILITIES:
Data manipularion fagilities enable a user o acoess &
update the relations & views in the data base, The update
facilities are provided by the folleowing 3 query language
statements:

F.2.1(a) INRSERT STATEMENYT :—

This statement enables a legal user to insert a new
tuple or set of tuples inte a relation, Attributes that
are not specifiead by the insertion statesent are given blank
values. The order of attributes as given din  the query
statenent has no significance., The format of  the Insert
statement 14 as follows:

INSRTN R A1 A2 —-—- fAn (VL] [M21 -~ TWUnl %
3.2.1(b) DELETE STATEMENT - This statement allows a

lagal vser to delete conditionally a tuple or a set of

tuples Ffrom @& relatien or a view, The condition is
specified in the where clauvse of the guery statemant. The
format is as follows:—
DELETE R WHERE A1 = [U1] AND A2 = [V21 -~ &n = [Un] #
Note that relation name in  the alrove statement
could either be a relation of the conceptual schema or be a
view, since views are treated in  the samg panner  as
relations,
3.2.1¢c) MODIFY STATEMENT
This statement allows a legal user to modify
conditionally an attribute or a set of attributes in tuple
or a set of rtuples in the specified relation or a visw, The
condition is specified in the where clavse of the guery

statement. The fornat is as fTollows:
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MODIFY R GET a1

i

V1T WHERE A2 = [V21 AND

A3 o= V3L - An o= [Unl %

The number of attributes toe be modified as given in
the BET ¢lavse was restricted to one in  the actual
implementation,

F.2.2 INFORMATION RETRIEVAL = This section describes
fiuery language statements For information retrieval. There
are various format of select statement. Each one of them is
designed  +for  specific purpose, These statemsnty are
described below,

Z.2.2Ca)., fFormat is as follows
SELECT A1 A2 - An FROM R WHERE Ai = IVil AND &j = [Vj]
SR ¥ AN -2 N

This statement allows a legal wser to obtain the

valuves of the attribute A1, AZ - An specified in the query

3

statement from a tuple or set of tuples satisfving the
condition in where clause of the statement. AL, Ak --An  are
any attributes name in the relation &4 Vi ~--- Un are the
corresponding conditional values which are specified for the
target tuples in the relation,

Note that the eguality condition could have been
replaced by the ‘greater than’ or ‘less than’ coenditions,
hbut since queries with such conditions are almost never
asked from the library data bhase, Hence these conditions
were not  inplemented, In actual implesentation the
condition in WHERE Clause was restricted to one,

3.2.2(b) A retrieval problem is wvery dsmportant for  the
Library data base. Retrieval is always done by selecting
attributes occcur exactly as  the values aspecified in  the

conditien of the WHERE Ulause of the guery statements. IF
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this is net so, the result of a query Might be null, din
which case the user will not know the real cavse & will
conclude that the information required dees not exist in the
database. This is very inconvenisnt & more 8o for  the
Library database, becavse such a sitvation implies that the
user must know For example the exact title of a book,
Journal etc. 1o retrieve other relevent dinformation e.g.
Call No., STaTus, etc.about it. Obviovusiy it idis  very
difficelt and inconvenient to remember the complete & eXact
titles. User might want to select information about books
which gontain say, wordsg like “‘database’ or “‘gompiler
design’ etc, in their title & not be bothered with the
preceeding or succeeding parts  of  the title. Sometimes
user wants to retrieve information about  library dtems by
knowing only author name. Suppose a boek has more than one
avthor & user knows enly one author name  or part of its
name., In shoert there are many instances when the vser could
Like 1o retrieve information from the database knowing only

v

‘part’ of the complete value of the attribuvte by which
retrieval is done. Huch type of retrieval i% possible &
stated in guery statements in succeeding two starement,

This statement exactly din  the manner in  which section
F.2.2¢a),  However in the condition Clavse Yk is the part or
Ffull valwe for attribute Ak in the tuple.

SELECT A1 A2 ———- An FROM R WHERE PART Ak = [Vk1l %
In actual implementation Whare clavse 148 restricted
to only one attribute,
X.2.2(c) This statement needs to satisfy two domain
names in full or partial both in specified relation name to

retrieve the information HTATEMENT is as follows:



SELECT a1 A2 -~ An FROM R WHERE PART A& AND

A7 = (VAT AND TV7Y %

Haere conditions to be satisfied like #MAé&  and A7
should have partial valuve, Where clause is restricted to
only two attributes.

F.2.2(d) No. of tuples satisfying the WHERE Clause can
hbe counted & retrievedby following format of guery language.
This statement selects & displays conditionally the wvalues
of the atiribute Al -~ &k, also provides the count of tuple
satisfying the condition, The condition is gpecifi@d in
where clavse, The format is as Follows
SECONT A1 A2 ~— An FROM R WHERE és = [Vsl]

At = Y1l - dz = (Vzl 4
_ Condition in WHERE Clavse is restriced 1o one in
the actual implementation,
3.2.2(e) This statement conditionally selects
atiributes specified in statement & are displayed in
ascending order of the value of attribute cowming after
kepword (ORDREY., Statement is as Ffollows
SELECT A1 A2 - an FROM R WHERE As = [VUsl AND
At = [VT] ORDRRY Ak %

The condition in where clause is restricted to  one
in  actual dmplementation,

3.2.248)

This statement retrieves information about several domains
whare a particular attribute Ak dis common in  two relations
R1 and B2, FORMAT is as follows:

SELECT A1 A2 ~— An FROM R1 R2 WHERE R1,Ak = R2,4k #
Here attribute Ak followed by relation name, may be any

attribute. Relations R1  and R2 nust contain all the
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attributes mentioned in the statement, '

Mote that in above all query statement the relation could
@i ther be a relation of the conceptual schems or a4 view
defined by a user. Since views are used in the sape way  as
ralations,

2.3 DATA CONTROL FACILITIES : The data control facilities
esprcially vesed by DBEA are discusssd  dn GRANT  and REVIKE
statements,

%.%.1 GRANT STATEMEMT : A yzer like DEA can grant acoess
to his relations to  other vsers by means of this statement,
Mere in our statement grantor wmay not permit  grantes 1o
grant the listed privileges to other users. Statement is  as
follows
GRANT F1 P2 -~ Ppn ON RY RZ - Hn 7O TULY TU2T1 - [Und &,

In our iwmplementatien part we have restricted 1o
nn@  relation namne & to oans ussr, Here DEA can grant  right
Py, P2 e P that couvld be SELECT, MODIFY, DELETE,
DEFINEVIEW, INSERT, SUSPEND or RESTORE., The valus of L, u2
-------- Un  are actuvally the user codes of the vusers. In the
proposed model, thers are three classes of the vserys, Each
class of veer has a unigue uvsercoede, which along with his
privileges are maintainsd in directories UERCD & UBRCOD
which are discussed in  chapter 2. The three ¢lasses of
vsers & thelr corresponding codes are

Clasg Usercode

1 Pata base Administrator 29711

2 fAmsistant Administratoer Yeul1a23

3 GFeneral uvser F0123%4
3.3.2 REVOKE STATEMENT Once & privilege has been

granted, it may be withdrawn throwgh this statement. Tha
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named privilégﬁd are revoked from the grantee. Here grantor
can raevoke only the rights which . he had granted on  the
relations. Statement is as Follows

REVOKE P1 Pz - P ON R1 R2 ~~ Rn FROM TU13 1U21 -- [inl %,

Thus we can revoke one or more than one right on one
or more than one relations from one or more than one users,
But in our actuval implementation we have restricted to one
relation name & to one  user, These P11, P2 -- Pn  are
privileges such as DELETE, MODIFY, INSERT etc.

These data contrel facilities allow to maintain the
security of database.Since each vser has first to ddentify
himself to the system and is allowed to perform an action on
the database only if he is entitled to operate upon the
privileged right which are maintained in directies USRLD 4
UGREDOD against his vsercode,

3.4 THE QUERY LANGUAGE PROCESSOR The user interogates
the Library Database guery languags statements, specifying
the data which must be retrieved & the conditions that must
bhe satisfied by the desired data, It is the responsibility
of the language processor 1o check syntactically the query
statement and to call corresponding semantic routine

.

provided query is found correct.The task of guery processing
is to determine the set of data to be checked & retrieved
from the database, the proper order in which the data should
be accessed, & the types of wmanipulations that nust be
performed on the data, This process is referred to by
different avthors as query translation or access path
finding., We start with our database by RUN  TOKN command,

The DEME asks for the vsercoede which is  assigned to  the



user. If vser fails to give his correct user code, the user
is informed that the he i% wunauthorised uvsger & query
terminates, In case of correct user code user is  asked to
issve his guery. User’s statement is stored in a buffer of
size 144 words. In our statement first guery word ds  the
operation user wants to perform, e have checked whether
user has got right toe perform operation, which he has
specified in Ffirst query word in his statement or not. If
he has right to perfors that operation a flag is set to zero
state otherwise flag is set to 1. Tokens are generated &
stored in different tables,
3.4.1 TABLE FORMATS @ - We have uvsed three tables. They
are (1) IDENTIFIER TarRLE (2) LITRAL TABLE & (3 UNIFORM
SYMBOL table,

¢t» IDENTIFIER TABLE :- Thig table keeps all ddentifiers
occured in a gquery statenment, As soon as an identifier cones
in guery statement the ID tabhle dis scanned by  lexical
analyser to check previocus occurence of that ddentifier,
Entry is made after ensuring that currently pcoured

identifier has not occured previously, Format is as follows

IDENTIFIER COLE OCCURENCE NO,
§ Tdentifier 1 § 4 i
Tdentitier 2 4 2
I | : ;

I ! |
| Tdentifier n § 4 iy

oavs oms oves sree wean RoS4 bure erer weeh SETH GIBE G0N Sbes mime | maNs Ses $ise Sher mwun ST T 40H KON sees ened arts 44TE NEE S0 sess Paes seps 1SE SHOT OO eren



(2) LITERAL TABLE :- All literals coming in gquery statement
are recorded in  this table with their tode and occurence
number. Entry of literal is made in din the same way as  made

for ddentifier in ID table., Format is as follows

t

0 1
LITERAL CODE OCCURENCE NO J

aaoe veoe ever asus wens svme soed vonw orer s0an woee [ ses coer ses woue vous wpn [l tren comt cena cton cons care ares saen cose eus 0042 beer aone b

Literal 1 3 1 i
Litsral 2 3 2
| | 1
| | ]
iteral n 3 n

S0 000 0 gase sesa dnis pewe Sper $908 sin Oer Geve saes Sbbe

(3) UNIFORM SYMRBOL TABRLE :— It keeps code of all guery
words in & guery statement according to sequence they have
sccured, Say a query statement
DELETE R WHERE A1 = [V1] AND A2 = (V21 -~ An = [Unl %

Here in this statement DELETE, WHERE & AND are keywords,
Equality sign 7 = ‘ and square brackets are delinmiters.
Keywords and delimiters are kept in  fixed table TARA. In
above statement R, Al, A2 -— An are identifiers and Vi, 2
-------- Un are literals. The uniform symbol table ISTE will keep
all tokens generated by lexical analyser in above statement
in the following form. In this table repeated keyuword,
deliniter, identifier and literal any one of these will get

entry according to their occurence position,
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Code grocurence position

N
PR o

;....
i

3
i~

£
Jale

4
a
3 2

3.4.2 LEXICAL ANALYSER - L.exical analyser generates

tokens. In our isplementation tokens are separated by blank

character. Codes used for tokens are as follows i1~

1 Keyword

Z Delimiter
2 Literal

4 ITdentifier

3.4.3 SYNTAX CHECK :~ As scon as tokens are generated by
lexical analyser a corresponding syntax checking routine is
called, This routine checks the tokens for their proper
place of ogcurence in  query statement. I token is  in
proper place in statement a flag is set to zeroe against that
token otherwise flag is set to 1 to -indicate the wrong
occurence of token. In case flag is found 1 then error

Mmessage is given according to situation.
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3.4.4 SEMANTICS ROUTINE :-~ If all fFflags

corresponding semantic routine is called to

are zero then

retrieve the
infermation., This semantic rovtine retrieves information by
taking appropriate informations from Jdentifier table &
literal table.
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APPENDIX A

SGyntax is the description of ways in which words must be
ordered 1o make structurally acceptable sentences in
language. We have represented ocur syntax in  BNF notation.
Nonterminals are enclosed within angular brackets " " & "
U

{ SGtatement > 1= { Query statement > $

/4 dml statement > %
/ ¢ ddl statement » $
S 4 coentroel statement > %
{ guery statement > 1= {(gelegt-clauvse? FROM (from—list?
WHERE ¢ gonditien—clause &

{ select-clavse 2 o= BELECT ( attribute nawme list 3

{attribute name listy = {attribute namell{attribute name)]:

(From list? 1= (system entity namelr [ {(system entity namel g‘

{asystem gntity name) 1= {(relation name >
/L view nanme 7
C attribute name > =

~~

identifier 3

{relation name = {0 ddentifier 3
{ view name 7 = { ddentifier 3
{ identifier > 1= £ alpha > L £ alpha ¥/ <digit>lf

Ao digit » o< alpha ¥/ ( digit 3 f

{condition~clause) = {condition) [{connector? {conditiondi™
o

{ connector 3 1w AND
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S OOR
¢ pondition

£

{epxpressionl ) {comparison?
{expression}
{attribute name:?

{expressioni?

/ PART <(attribute name?
/o Laysten antity namel |
{attribute name:?
{gxprassiond? r= {0 literal >/ system entity namel,
{attribute name?
v S PART «
{conparison?

{ literal >

vanom e Y S e fowd
Here symbols have wusuval nmeaning like synmbol
A

4

7

= ‘' i4 equal
iw greater than,
literal > i= [ ¢ alpha 1 7/ H{numericil

/14 alphanumeric >
{ alpha >

t= { alphabet > < alphabet >f‘
¢ numeric :

{ integer 7
{ alphanumeric ?

\

i

y /L real
1= 4 alphabet » [{ alphabet >§‘

{ digit » [{ special character >E‘
I«

¢ alphabet >/¢ digit >I7
€ didgit > 1{ digit >{?
[{spl.character>]]
{ alphabet ?
[< alphabet > / ¢ digit > 17
{ special character > = , / , / -/ v /7
{ alphabet > v=m ASBIC/DAE/F /G LA T /KL MAN/D/P

FRARIG/TAUNANIXIN /2
{

{

digit »

bt
]

integer 2
{raal *

£

GALA2/3FAT7677/7879

{ integsr {

: A

;= L€ sign >1 ¢ digit > [< digit 17
I integer2 3
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&

A ES sign »1 . integers )
/S £ integer ).
S £ integer > E [<{sign>1 { integearl
S o Linteger ), {integer? E Idsign2]
{integerl)
Ao l{signl . dinteger23E
L4 sign 21 {integerl
A 4 dinteger >, E [{sign)id{integerl}
{integer? » s= ( odigit » 14 digit }xr
¢ integerl 2 s= 4 digit > { digit
¢ sign } = F
S -
Cdml statement 2 1= { dinsertion » / { deletion
/ { modify |

{ ingertion » 1= INGRTHN ( relation name 3

{attribute name list?
{literal list>

{ literal list 2

= ¢ literal > [{ literal »17
{ deletion } i= DELETE { system entity nawme ?
| { where-clause }
{ where-clavse > i= WHERE { condition—clause }
{ modify ? = MODIFY { system entity name 7
S 4 set-clavse ¥ { wvhere-clause 2

{ set-clause v GET {atiribute named={literal?

PN

control statement >:= { grantd /7 { revoks ?
{ arant ? i= GRANT ¢ option list > ON
{relation name > TO { literal list >
 option list ) = option 2 4 eption list >E‘
{ option ? ra INSRTN/ZDELETE/MODIFY/RESTORE
£ BUSPND

g8



{revoke } vz REVOKE ¢ eption list > ON
{ relation name > FROM
{ literal list ¥
{ ddl statement 3 = create-relation b
/¢ define-view ¥ / { suspnd?
S L restore >
¢ ocreate-relation > = LQREATE { relation nane 3
[< attribute-definition list >1
{attribute definition list? = {atiribute definition?
[{ attribute definition }g‘
¢ attribute definition 3 1= { attribute name > { type 3
[{atart position?] [{length}]
{ start position ? v { dintegersd O
{ length ? 1= { dnteger2 }
{ types 3 = ALPHA 4/ NUMERIC /7 ALFMUM
{ define—-view ? = DEFVEW { view nane ?
I¢ view Field list ]
{ view field list = { attribute name 3
({relation name) {attribute
name )} I[datiribute name?
({relation pamelr {attrib-

]‘\'\

ute name ¥ ) o

view name D 1= { Gqdentifier

o~

suspend 1= GUSPND (system entity name?’

-~

restore 7 f= RESTOR {system entity name?



APPENDIX - B

HASHIALG TECHAIBUE FLOow exanrT.

READ THE mMumpgRr (N) oF CHARALTRRS AN
THE  STRING TO BE HASHE D

Y.
CouNnTt = O

6UM = 0 (DOUBRLE PRECISION)

£
- 4

h_4

READ  NEXT CHARACTUR  (SAY A) OF
THE C©TRING

w
CONVERYT <A’ 70O FLOATING POINT
RRPRESEAMTATION [(&EAY F)

CONVERT (£'TO poumLe PRECISION
REPRE SENTATION (SAY p)

.
6l Dw»x2
UMz Sum+ 5}
COUNT: COUNTHE

NO
COUNTf NP ’

YES

EQUIVALENCE OUT  £/R57 wuors

Ok yMk DOVEBLE
PRRCISION

‘surm’ anp ease TH!S word SAY g2

)

K= S22 Mop A PRimé ANUMBER
K LS THE MASMHED ouvrryyr
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APPENDIX
DATA FORMAT IN MEMORY

The data format in memory of HP 1000 system for an Integer,

Real and the 3 word double precision numbers are as follows

INTEGER FORMAT

- PURPOSE: An integer datum is always an exact representation of a positive,

negative or zero valued integer, occupies one 16-bit word and

has a range of -215 to 215-1. |
FORMAT:
|15|14 : 0|
lt;l number bits l
sign bit
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REAL FORMAT

PURPOSE: A real datum is a processor approximation to the positive, neg-
ative or zero valued real number, occupies two consecutive
16-bit words in memory and has an approximate range of 10-38
to 1038.
[FORMAT :
implied binary point

llS 14 , 0 word 1

[ fraction bits

£_sign of fraction

llS 8| 7 1| Ol ‘word 2

fraction bits l exponent bits ’I
sign of exponent

COMMENTS: A real number has a 23-bit fraction and a 7-bit exponent.
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3 WORD DOUBLE PRECISION FORMAT

-

PURPOSE: A double precision datum is a processor approximation to a
positive, negative or zero valued double precision number,

occupies three consecutive 16-bit words in memory and

has an approximate range of 10_38 to 1038.
FORMAT:
je————implied binary point
hS 14 Ol word 1
I fraction bits
Q_sign of fraction
llS 0 word 2
fraction bits
15 8| 7 ll Ol word 3

fraction bits I exponent bits I §1

sign of exponent

COMMENTS: A double precision number has a 39-bit fraction and a 7-bit

exponent.
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AP PRI - (D

HIP-1000 FILE MANAGEMENY SYSTEM

The ﬂata fFiles in a database SYPSTEHNS are
organigsed in such a fashion that they can be uvsed in several
applications rather than a single application by DEMS, File
management is supported by FMP Callg in oup HP 1000 system,
FMP Program calls enable ws for interface bhetween programs A
file management utility routines, These calls help uvs  to
Create, Open, Close, Head, Write & to purge the Files, ALl
data used in database are stored on disc i.e. secondary
storage of the computer, The capacity of secondary storage
(disc? & main memory of our systenm 15 20 M Byte & 128 K
words respectively,  The FMP Calls are wmainly uvsed for
input to ar output froem disc files, The information about
files is maiantained in directory created by FMP, These
directories are: The FHP Cartridge directoery which is  a
paster index te all active FMP cartridges & the file
directory, which centains information on  each file on  a
particular cartridge, The Cartridgse directory is maintained

on the system disc, while file directoery is maintained on

gach Cartridge
C.1 FILE TYPE :- Eight +File +types are defined Dby the
systen., Additional types may  ba defined by the user. UOnly
the first four types differ in format, all subsequent types
differ only in the type of data FMP expects the Ffile +to
contain, File type has been categorised in three parts as

shown helow
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I Category Type Description
U g
I Control 0 None disc device files

; #ene sbnn corn saen muen oure seon aver ous sove B etme nrt c0an sens sesm ane ] coss sees 41es 42en 3030 4ans sume sure 19RO F4Ra bhee +esh Eovw LEE Bhvw Frds Svme ATHS POSD Sobe HHes SO SrRN AORe SeRN ARV Sred SANS bAbS bueE POve POS POTE dmes aase soie
I Fixed 1 Fixed length 128 word record files
1 length
I random 2 F Fixed veser defined record length
I access '
inon exten~—
I dable
Y DO B
I Variable 3 Variable length records any data

I dlength type

laeguential 4 Source program file type ASCII

| access b b ject program file relocatable

i binary

i [ Executable program file menory

I image code '

| 7 absolute binary

! 8 to User defined

! 32767 data format

i ! A : :

Ames 4h40 4erh 0A0 TOND MEL G46b bee mwwm ads | 4eve 4480 Goin webe eRs 6V mens aees Bees SvE Spee dese $000 $300 BeGe NGRS pest Tebs +00e SHRS Semn OWT SEAY e Seme Gut 40P SrdS DIEY Fens SeOR Pe06 SEOD ecy mmva Seve abbe €S0 S0NS bies pesy seme

ALl file types are discussed below -

Type 0 files : These types are uvsed to reference non-dise
devices by name. Device independsance can  be mMeasured by
type O files where wgtandard file commands are  used to
control the device. FMGR Command creates type § Files., The
record format of a type 0 file idis achieved by the device

type.
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Type 1 file 1~

Thess type of files gontain Fixed length recerds of 128
words., Type 1 files permit us for direct acces between disc
& the user ‘s buffer area din our program, File management
package transfers data to & from disc in 128 word blocks,
Dua to this reason type 1 files are fastest in data transfer
rate., Except type 0 files, all other file types may bhe
opened & accessed as  a  type 1 file din order 1o nake
transfer rate faster, It is accessed randomly.

Type 2 Files : Tvpe 2 files are also of Fixed length
records but length is defined by the vser at file oreation
time, Here in this type data teansfer routed through data
control block one legical record at a time and hence the
transfer rate of type 2 & above file types become slower.

Type 3 files : These files are of variable length recaord
& are extendable, Data transfer in these File typss alse
takes place in the same way as in type 2 files.

Type 4 Files : These are also of variable length recoerds &

same &% type 3 only difference is that the system Rypects
these files 1o contain ALBCILY data., Source programs are of
type 4 files,

Type 5 files These type are same asn  type JF  files,
except the system assumes that  type 5 files contain
reloecatable binary code., Typically object programs files
arg found type 3,

Type 6 file : These are also variable record length files,
Gystem assumes that type & File contains & program  in
memory—~image format that is ready to run. These type files
are created by save program (5P) Command,  These files are

always accessed by FMP as type 1 files,
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Type 7 files Syatem assumes that type ¥ files contain
absolute binary code & these type Files are variable record
length. .

Type > 7 files : These file types are same as  type 3
files but the content is  vaer defined. FHP  recognises
special processing based on file type for types greater than
7,

C.2 File Security 1 Fach file has a security code. This
code may be zero, negative or positive, A file with . zers
security can be opened & modified by any user. A file with
positive security code can be opensd to read by  any user
But it is write restricted. A negative code restricts alil
acess to the file,

>.3 FMP PROGRAM CALLS 1~ The FMP Program calls vsed in
file management to assist our data base are discussed
below:—

-.%.1 CREAY :— This call creates a disc file in terms of
its name, size, type A dite location. Creat call makes an
entry in the file directory for the file & allocates disc
spate to the file, After executing CREAT Call, the file is
left in  the update mode for e lusive  uwse  of  program
performing the call, FORMAT dis as follows
Calll. CREAT C(IDCE, TERR, NaME, ISIZE, ITYPE, IS

LER . IDCRS 2

Uhere parameters have their own  significance. Undarlined

parameters are, optional, Used parameters are discussed
below: -

TDCR : Data controel bleck s a block of words defined
within our program that acts as an  interface betwsen the

program & the file management package. It containsg contrel
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infermation for the file including the file name, type,
gsize & location on disc to aveid directory access. It also
acts as a buffer for the physical transfer of data between a
file & our program, It is also used to keep track of
current record position in file, Each DCR is an array wuwith
a minimium of 144 words, The first 16 words are oontrol
bloeck teo provide all the file information required by the
Fp Calls,

IERR : One word wariable in which a negative error code is
returned,

NAME - NAME is used to specify the +file name to be
created,  This is 3 word array containing file name in ASCIT
Form,

BSIZE :— It specifies the File size. It dis  two word
array. First word & second word containsg  number of bDlocks
& record length respectively, Second word is used only in
case of file type 2.

ITYPE : I+t is 1 word integer variable in range 1-32767,

ITSECY :~ Tt dis vsed to protect the file from another user
&% is ong word variable in range 0§ through 327467, +ve valus
is used for grite protection and -ve for both read & write
protection,

ICR 1~ It is cartridge reference parameter & ds  optional
one woerd variable,

IDCES :~ Data contrel Beffer size is specified by this one
word optional variable, It is set to nunber of words  in
DCR buffer if larger than 128,

©C.3.2 OPEM :— This call opens an existing file which have
bean created prisr to the ospen call, A file is  opensed for
update or for standard sequential write, Files may be

o3
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opened for exclusive wvse of the calling program or  for
non-exclusive use of upto seven programs, FORMAT s as
follows )
Call, OPEN (IDCE, TERR, MNAME, IOPTN , ISECU , IDCRSE
Here all pararmeters except I0PTN is discussed previocusly in
CREAT FHMP,

TOPTN Parameter is discussed below

15 14 13 12 11 10 ¢ 8 7 & &% 4 3 2 1 0

Xp A K v M Fp 71 U} E

FUNCTION CODREL

==y Tepe 0 optiong (-9

To get more Facilities of the File managenment we can  set

following bits as follows

5
£ (bit 0 = § File opened exclusively for this progranm
1 File may be shared by up to 7 programs
U (hit) = { File opened for standard(nen-—updatedwrite
1 File is opened for update
T (hift? = File type defined at creation
= 1 File type is forced to tvpe 1

In update mode generally type 2 files are opened. Type 3 &
above files are not generally vsed in update mode.

©.%.3 CLOSE:- This call is vsed to close a file after
yse in  our program. The file remainz in  the system
available to other programs once 1t ds cloesed in  one
program, After Call close the data control bloeck becomes
free which can be used for another programs, A disc file
epened for exclusive use of calling program may be truncated

to its actual length., The format is as follows
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Call CLOSE ¢ IDCR, Ik

> LIURM )

ITURNM is discussed below:

ITURN - It is used to truncate a file to its actual length.
Tt is 1 word sariable containing integer numbher of blocks
to be deleted from the file at closing  time, IF it ig
emitted or zero the file is closed without truncation.

£.3.4 FILE ACCESS :-

READF & WRITF routines are used to access the information
from files, Type 1 & 2 are accesed randomly & type 3 an
above are accessed sequentially, Calls 1o these routines
are the same whether the file is a device (type 0) or a disc
file type 1 & above. Az we have discussed that the access
mode of file type 3 & above is  sequential . Buch files are
created with an end of file in the Ffirst record. The first
record  written overrides the end of file & a new end of
file is written immediately follwoing the record,. This
process of wreitting continues as uwe write a new record., But
in file type 1 & 2 the end of file is written at the end of
file accoerding toe the file size at oreation, Yince each
record is a fixed length determined at creation, the file is
easily poesitioned to particular record, senerally  one
record is written or read at a time although more may  be
transferred wvhen accesing a type 1 file,

£.3.4(a) READIF « ~ This routine reads a record from
spacifisd open file in  program, One  Ffull recoerd or a
specified number of words is  read. The format is  as
follows:

Calll READF ¢ IDCE, TERR, IRUF, XL , LENM , NUM

Here IDCE & TERR have as usual meaning,

TBUF It ds an array into which the record is read, It is
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—

H. %essibii.re overflow of the uvser bhuffer, Following value

ig returned to inform the end of Fils,

Type 0 - Len is set te -1 when EOF is read

Type 1 & 2 ~ ITERR is set to ~12 indicating an error

where accoess is not possible bevond EOF

Type 3 & up -~ LEN is set to ~1 for the first EOF read.

NUM 1= It is vsed only in case of file types 1 & type 2.
It may be specified for other File typses but it is  dgnored.
Tt's wvalue varies from 1 to 32767, By  aspecifying this
random access bhecomes very easy & we can  reatl the record
which is given in NUM paraneter,

eZ.4(bY WRITF :~ This routine dis uwsed 1o add a new
record, delete a record or part of it & to nmodify a record
in an open file., Type 1 files are written in blocks of 128
words., For type 2 files the exact record length specified
at creation is written., FORMAT is as follows:

Call. WRITF  IDEE, TERR, IRBUF, Ik , NUM
IDCE & TERR have usual meaning.

IRUF :~ It dis user defined buffer which contains recerd to
be written,

IL - 3ﬁr is length in word of the record to be weitten in
file., IFf it is omitied, one recerd is written in  case of
tyupe 1 & 2 files, zero length record to othertypes.

A - It dis also one word optional wvariable which

specifies record number to be written in file,
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APPENDIX.D

¥ oyou want to continuve,please give yeur guery
Gtherwise give $ in First column to tersinate query

TRERTN RBOOKINLIE WHERE TITLE AUTHOR ACCND IDATA PROCESSING)

s & osntey ds mads dn data File,

Ruery proces

IF ovou want to continue,pleass Qive your guary
Oiherwise  gilve $ in First colunn te terminate guery

BELECT TITLE FROM ROOKIMLIE WHERE ACONG = [41235031 %

TITLE +~ DATA PROCESZING

GUERY PROCESSET

I yvou want to continue,plesse give your query
Otherwiss  give $ dn Filerst colusn te terminate gusry

TE BOOKIMLIE WHERE ACCNO = 14123501 4
Y PROCESSED,

DELE
HLER

IFf you want to continue,please give your guary
therwise  gilve $ in first column to tTerminate fguery

.

ST OTITLE FROM ROOKINLIE WHERE ACONO = {[4123%01 %
not found,

I wou want to coentinue,plesse glve your guery
Otherwiss  give $ in First colupn o terminate guery
%
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SR IWL IR CSET STATUE =

FY S
HE RS S
Tour weoory 3% Sepntractically Correct

Tupie tLefore updste is - i
At IRTEDDULTION YO DATA EBASE SYSTEMSG

Updaied recoerd: - '
AN CINTRODUCTION TO DATA EBASE SYSTEMS

BUERY PRUCESSED

continue,please give your

TINLTEY WHERE TITLE

[ &N

i

DATE T.7.

DATE C.J.

query

I¥ you want to
give % in First column te terminate query

Otharwias

CSUSPHND EDOKINLIE ¢
DUERY 1% PROCESEED

to continue,please Qive your query

If you want
Otherwise give % in first column

to terminate

[ )

SELECT TITLE AUTHOR FROM BOOKINLIE WHERE ACCNO
EQCED

RELATION IS SUSPENDED,QUERY CANNOT RE PROU

If you want to continve,please give your query

Otherwize

RESTOR BOORKINLIL ¢
Hvery ic syntactically coerrect
QUERY IS PROCESSED

SI4 ywou want to continue,please give your query

gquary

= [ 115427

give ¢ in first column to terminate query

Otherwises give $ in first column to terminate guery

SELECT STATUS FROM BOOKINLIB WHERE TITLE

STATUS - IHLIR

CQUERY FPROCESSED

If

Utherwise give $ in first column

to

Terminate

93

you want to centinve,pleage aive your guery
aquery

]

%

2 8 14%.40

[ v ]

28 145,00

L.

PRTEDLUCTION TO DATS BASE SYSTEMS 1 AND AUTHOR

LOST  COMSC.

INLIR COMSC.

1 an INTRODUCTION TO DATA DASE SYSTEMS 1 ¢

681 .3.06D2621N2

£81.3.06D262TN2

[ DETEC.Y .1 4

4

115427 CORPUTIR

118427 COMPUTER

P
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DEFVEW JHULIE ¢ IYTLE ( BOOKINLIRTITLE ) AYTHOR ¢ BOUKINT oot

. . -k JOK Y o A TR BT T 3 i NS { 60 i ;
Gier v i3 Syntactitaily cooDtIN R IHCTEAUTHOR 9 ACCNO ¢ RDOKINLIBACCNG ) Y %
Query i3 processed & entries in view relation
irectory & view Attribute directories are made

DEFVEW BOOK TYTLE ¢ BOOKINLIBTITLE ) AYTHOR ( BOOKINLIBAUTHOR ) AGCCNO ¢ BOOKINLIBACCNG ) ) ¢

Check ID for proper place
Check for left & right parenthesis

if vou want 1o continue,please give your query e
Dtherwise give % in first column to terminate query . ’ .

DEFVEW BOOK ¢ TYTLE ( BOOKINLIRTITLE ) AYTHOR ( BOOKINLIBAUTHOR ) ACCNO ¢ BOOKINLIRACCNO ) ) %

Querv is syntactically correct
Flease give some another view relation name
this view relation has been defined by some user

1f you want to continve,please give your query
Othervwise give $ in first column to terminate query

SELECT TYTLE AYTHOR FROM BOOK WHERE ACCNO = [ 115075 1 ¢
RELATION FOUND IN VIEW DIRECTORY . .
LITERAL DOES NOT EXIST IN DATA FILE .

%

If you want te continve,please give your query
Otherwise give % in first column to terninate query Y iy

T
e

SELECT TYTLE AYTHOR FROM EBOOK WHERE ACCNO = [ 115427 J ¢
FELATION FOUND IN VIEW DIRECTORY
LITERAL DOES NOT EXIST IN DATA FILE

1f you want to continve,please give your query
Otherwise give % in first column to terminate query

SELECT ACCNO TYTLE FROM BOOK WHERE AYTHOR = [ DATE C,J. 1 ¢

RELATION FOUND IN VIEW DIRECTORY
CORRECT ATTRIEBUTE IN DIRECTORY NOT FOUND .
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1f vou want to continuve,please give your query
Otherwise give % in first column to terminate quervy

B AN

SELECT TYTLE AYTHOR FROM JNULIR WHERE ACCND = { 110427 1 ¢
RELATION NOT FOUND

If you want to continue,pleése give your query
OQtherwise give % in first column to terminate guery
SUSPND ISSUEFILE ¢ )

QUERY 15 PROCESSED

If you want to continve,please give your querv'
Otherwise give % in first column to terminate gquery

DEFVEW JNULIE ¢ TYTLE ( ISSUEFILETITLE ) AYTHOR ( ISSUEFILEAUTHOR ) ADDRES ( ISSUEEADDR ) ) ¢

Query is syntactically correct
Relation name is suspended on which you are def., vew

If you want to continve,please give your query
Otherwise give % in first column to terminate query

RESTOR ISSUEFILE %
Query is syntactically correct
QUERY IS PROCESSED

If vouv want to continve,please give your query
Otherwise give % in first column to terminate query

DEFVEW JNULIE ¢ TYTLE ( BOOKINLIBTITLE ) AYTHOR ( ISQUEFILEAUTHOR ) ) $
Query 19 syntactically correct
You are defining view on different relations 1 0

I¥ vou want to continuve,plesse give your query
Dtherwice give $ in first coluin to terminate query
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If vou want 1o continue,please qQive youyr guery
Dtherwise agive % in first ceslumn 1o fevninate guery

SELECT TITLE AUTHOR FROM BOOKINLIER WHERE AUCNO = [ 115427
RELATIOH 1% SUSPENDED,QUERY CANNOT BE PROCESSED

You avre not 3 valid uvser
t . .

If vouv want to continue,please give your guery
Otherwise give 4 in first colvan to terminate guery

RESTOR BOOKIMNLIE ¢
Guery iz syntactically correct

C QUERY 1% PROCESSED

I'¥ vou want to continuve,please give your guerwy
Otherwise give $ in firzy column 1o terminate guervy

]

3

SELECT TITLE AUTHOR FROM RBOOKINLIR WHERE ACCNO = | 115427 1 ¢

TITLE 1~ AN INTRODUCTION TO DATA EASE SYSTEMS
AUTHORY - DATE €.,

DUERY PROCESSED

If vou want to coentinve,please give your query
Otherwise give 1 in First column to terminate query
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GRANT DELETE MODIFY INSRTN ON ROOKINLIEB TO [ Z01234 1 ¢

Querv 1g coerrect
You can‘t give vour grant right to uvser - Z01234

If you want to continuve,please glve your query
Otherwise give $ in first column to terminate query
SUSPND ISSUEFILE ¢

GUERY IS PROCESSED

If you want to continue,please give your query

Otherwise give % in first column to terminate query

GRANT DELETE MODTIFY ON ISSUEFILE TO [ Y8123 1 ¢

Query is correct

ISSUEFILE Relation name is suspended

- -
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If you want to continve,please give your query
Otherwise give $ in first celumn te terminate query

GRANT MODIFY ON THESIS 70 [ Z01234 1 ¢
Query is correct
You can‘t give your grant right to vser - 201234

If youw want to continue,please give your query
Otherwise give % in first colunmn to termninate query

GRANT MODIFY DELETE ON THESIS TO [ Y8B123 1 ¢

Query is correct
Query is processed & corresponding entries are made in directory

If you want to continue,please give your guery
Otherwise give % in first column to terminate guery

REVOKE MODIFY DELETE ON THESIS FROM (Y8123 1 ¢

Your GQuery is Syntactically correct
Buery is processed & correspoending entries are made in directory

If you want to continve,please give your query
Otherwise give % in first column to terminate query

GRANT INSRTN MODIFY DELETE ON BOOKINLIRK TO [ Y82123 1 ¢

Query is correct
Buery is processed & correszponding entries are made in directoery

If you want to continve,please Qive your query
Otherwvise give % in first column toe terminate query
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000t

eRo2
0003
004
0009
0006
0007
608

0009
80190

onil

ga12
0013
0014
00135
016
0017
f018
no19
noao

Do2t

a2
0023
0024
poas
R
0027
0028
fn2e
D30

0631

no32
00332
1034
003%
B934
D3z
0038
H039
040
0041

o042
0043
0044
0045
0046

FT
c

C
C

10
40
41

a0
91

«
4%

G

AP EMIDEX R

LS OF SOURCE PROGRAM

N4, L.

PROGRAM TOKN,3,,,,,,,, THIS IS OUR MAIN PROGRAM

R T Yy R R 2 T R T R L P R R Ry O t P T T T T E T T L2

THIS I8 OUR MATIN PROGRAM WHICH CALLS SEGMENT LEXCL

INTEGER ISTE(S0,2), ITARIC30,22),1TABC30,42) , IPRG(S0,3) ,KNAME (3)
%, [CODE (20, I8TB1(20,8) , IDCE(144) , TRUF (144) ,NAMS(3) , TBUFR(94) ,

*IGECUC3)

COMMON ITAR,ITARL, IGTE,MM,M, M, IPRS, IQRY, IF, ISTE1 ,KH, TCODE, JLVAR

*, JFLAG ,MWFL.G, TBUF2

DATA TCODE , KNAME , NAMS /8, PHLE , 2HXC, 2HL ,2HUS ,2HRC, ZHD 7

DATA ISECU/2H-7, 2HS6,2H19/
BLANK=0Z20040R

e v 3 e 28 VALIDRITY OF THE USER I% CHECKED
WRITEC(1,1)
FORMAT(IH ,/GIVE YOUR USER CODE: _")
READC1,%) C(ICODECKD) ,KI=1,6)
FURMAT (6A1)
CALL HASSCICODE, 6,7, NUMER)
CALL OPENCIDCE, IERR,NAMS,1,ISECU)
IFCIERR NE.2)Y GO TO 50
CaLL SFILLJIRUF2,1,48,RLANK)
CALL READF C(IDCE,IERR,TBUF2, 48, LEN, NUMBR)
IFCIERR,,LT.0Y GO TO 50
call. CODE
BRITE(IBUF 10 (JCODECIKY , IK=1,&)
FORMAT (6A1)
TER=(0
IFCISCOMOIRUFE, 1,6, IBUF 1, TER)Y) 40,45, 40
WRITE(20,41)
FORMATLIH ,’You are not a valid user”)
sTaP
WRITE(1,%131IERR
FORMAT(IH ,/FMGR ERROR xxxxxxxs%x’ ,14)
STOP

e X% % GEGMENT LEXCL 1% CALLED
Call. CLOSECIRCE)
CALL EXEC(ICODF ,KNAME)
EMD

L P —

E- 3 & TR

X IR P PP P I I I TP T I TP PE P TP T EPELE T TR DL L Y
SUBROUTINE HASSCIRUFF ,MAR, IDIV, NUMER ) , SUBROUTINE USED FOR HASHING

DIMENSTON IRUFF(20), ALPHI1(30),18UM(3)
DOUBLE PRECISION SUM,N ,ALPH2(30)
EQUIVALENCE (SUM, TSUM(2))

SUM=0.D00

PO 10 J=1,MAR
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0047
G048
049
HRIAEH
RIS
Ha52
0053
H0%54
G055
0056
005

noss
0an9
Q060
0041
6062
G063
0064
06T
B0LG
0067
068
0469
8070
1071
goz72
an73
074
HR A
076
pav?
ga78
a0ve
aa8H
G061
aa82
0au3
0084
goan
00864
007
0088
goae
0494
091
go9z
06%3
0094
G095
B0%4

ALPH1 () =FLOAT(IRUFF (3))
ALPH2 () =DELE (ALPH1 (J
N= (ALPHE (T) ) %%
SUM=SLM+N
10 GONT INUE
K= TGUMLR)
NUMBR=MOD (I, IDIVY .
WRITECL,Z0)NUMER , TRUFF
FORMAT (IR ,17,5%,3041)
RETLRN
EMD
[: b D B A b BB B B B B B B B B AR R o AR B R B (B 2D 3 i KR G B B R D B I AR R S B KD D S B b R 2 D
SURROUTINE CONUR (NUMMAS, TB) ,CONVERSION FROM I FORMAT TO ASCIT
IF (NUMHAS . GT.9) G0 TO 50
IE=0
CALL SDEAR(NUNHAS, 1,2, IE)
TE=NUMHAS
LOOTD 8%
50 N=HOD (NUMHAS, 10)
MeNUMHAS/ 10
TE=0
CALL SDEAZN, 1,2, TE)
CALL SDEAZ(M,1,2,TE)
CALL ‘MUUF(M,L,Q,fP 1)
CALL SMOVE(N,2,2,IR,2)
a5 RETURN
END |
L XARULERANSATUN LR AR E RS AWNEREANN SNSRI N AL ENE AL AN SR U UN LN LE AR RN RN RN
THIS SEGHENT BREAKS THE QUERY INTO TOKENS
MRS 3 23D DX F DB D P DL DRI PR DR PR PR R SRR D R DR R DR LD DL R R T PID D TR R D PR PR T
PROGRAM LEXCL,S .
INTEGER IEUF(256), TRUF1(40), TARA(E, 34, ISTE(S0,2) , IDCE(144)
X, NAMS(Z) , TTARL C30,22) ,LL(30), TTAB(30,42) , ICODE(20) , TBECUC3)
XBLANK , TEUF2(96) , TNAME (30, TPRE(50,3), TSTEL (20,8) , TCODH(20)
COMMON TTAR, 1TAR1 TSTE, MM, M, TH, TPRS, TARY, IF , TSTE1, KM, TCODE , NUMER

x%]

™
L

%, JFLAG, MFL.G, TRUFZ
P THE KEYWORDS AND DELIMITERS USED IN THE QUERIES  wxx
C x © ARE GIVEN BELOW Homoe

DATA TaRaA, ﬂéMS/lH%,le,lHL,lh%alHG,lHY}i,i,
S UM, 1HR, THD, 1AM, 1H ,1H 1,2,
*1HW, THH, THE  1HR | 1THE | 1H ,1,3,
*THO THN, TH o AH L 1H S 1H 1,4,
*1HO, THR , 1HD, 1HR , 1HE  1HY, 1,5,
UMD, THE, 1HL, THE, 1HT, 1HE, 1,6,
XTHI, THN, THE, THR , 1HT, 1HN, 1,7,
¥THT,1HO, 1H S1H L 1H S 1H 1,8,
%1HR , 1HE , 1HA, 1HD,1H ,1H ,1,9,
$THN, THU, THM, THR , THI 1HE, 1510,
£1HE, 1HR , THE , 1HA, 1HT ,1HE , 1,11,
X 1HA THL ) 1HE  1HN , THL, THM 1,12
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0097
0098
809y
0100
0101
0162
0103
0104
0105
0106
6107
0108
0109
n110
0111
D112
01173
6114
0115
Bilé
0117
0118
0119
D120
0121
nige
0123
0iz4
0125
0126
0157
0128
0129
0130
6131
0132
0133
B134
0135
0136
0137
138
0139
0140
141
0142
0143
144
0145
0146

*1MD, THE, 1HF, 1THY, 1HE , 1HW, 1,13,
*1HS ) THU , 1HS  1HP THI 1HD 114
®THR, THE , TRV, THO, THK , 1HE, 1,15,
#LHM, THO, THD, THT THF 1HY 1,16,
X1HS, 1HE ,1HT 1M 1H 1H 1,17,
®IHG, THR , 1HA, THN, 1HT 1H 1,18
*1HE ) 1HE , 1THC , THO, 1HU, 1HN, 1,19,
STHT, THA, LHI THT, THN 1HE 1,20
*1HW, 1HT , 1HT, 1HH,1H 1H .1.21,
*1HA, THL , THP , THH, THA  1H 1,28,
$1HP , THA, THR , 1HT,1H ,1H 1,23,
®1HA G THN, THD, W L iH L 1H 1,84,
*1HR , THE, 1HS , 1HT, 1HO  1HR |1, 25 |
®IH=,1H ,1H J1H L 1H IH 2,26,
¥1HY JAH 1M J1H 1H M 2,87,
#lH=, THC, IH L 1H L 1H 1K 2,28
*THE,1H ,IH L 1H ,1H LiH 2,29
UM%, 1H S 1H L1H iH M 2 20
$THO,TH LI L 1H IR L 1H 2,31
XTHCTH L 1H S 1H L1 1M 2,32
XTH) 1M L 1H 1H L1H 1M .2.33
#1H, 10 W JIH JAH 1IN 2,34,
XZHUS , 2HRC , 2HD 7

DATA TCODF, INAME , THECU/8, BHEY , 2HTA, 2HX

=0

KM=0

b=l

MM=0

TCE=0

KA=

J =0

TER=(

TC=0

M=l
N:s g

TREY=(

=0

BLANK=020040Fk

ITFMFLG VEG. 160D TO 49

L EH-7  2HES  PH1Y /

L e R 30% THE QUERY 1% READ X e
45 WRITECL, 1)
1 FORMATCIH , “PLEASE DO NOT BREAK A FULL HORD BY A BLANK OR ANY/,
¥/, 8PECTAL CHARACTER XAXEREREENAERLBRENXAXRE )
WRITE (&,
& FORMAT IR,/ /7//777,7 TF vou want to continue,please give your
rquery,’,/, I vou want to terminate,please give $ in First
% column 7D
: CaLl SFILLJIBUF, 1,284, BLANIO
3 READ (L, 42 TRUF
4 lOPHﬂT(”Duhi)
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147
0148
$149
0150
#4151
6152

0153
1154
U j ’"‘l'.:'
0156
G157
158
ﬂ‘; {..(\
1160
G161
G162
1163
01164
3165
1166
0167
(168
G169
84179
1171
9172
G173
1174
175
01764
177
0178
g179
G180
aiai
0182
4183
N184
0189
0146
4187
4168
1189
190
191
iwz
0193
1194
6195
1%4

oo

WRITEC20,8) IBUF
8 FORMATCIH 256612
5 K=k
TFOIRUF (1) ER.IHEY GO TO 208
TFOKCER. 256 GO TO 735
DO 10 I=1,410
10 TRUFT (T =1H
DO 20 T=K,256
IF(THEUFCDY ONE 1K Y GD TO 30
20 CONTINUE
30 J=q
NENE S
IFCIRBUFOTY LJERLVIH$Y GO TO 900
TFCIRUFCIY VEGVIHDY GO TO 200
TRUF IO =1 (I
RO 50 K=1+1,206
IFCIRUF G CER L THS)Y GO TO 200
IFCIRUF GO VER. IH GO TO 150
J=J41
IRUF1CT
50 CONTINUE
5 IF (IRUFGK-1) EG. THEXED TO 200
WRITE(20,760)
760 FORMAT C1H , TINPUT ERROR )
5T0P
R WRITEC(20,100) TERRE :
100 FORMAT I , “wxxxxxxxxxxsxxxxs FMOR ERROR x#%xXxxxexxxxxxx’ , 14)
STOP
W 222222322232 TP ELEEEPETTTELITEEELLEEEIEEIEETEEEIIEIEEEIEELEELEES T
[ THIS PART CHEDKS FOR IDENTIFIERS,KEYWORDS & DELIMITERS
" CODE FOR HEYWORDES =1
G CODE FOR QELXMITERE :
G “ﬁDT FOR TDENTIFIE
[ e 3303 6 56 36 K zvxxxyxxxx\>yxxxxxxxxrxxxxxxhxxrvxxxxxxxxxxvxxxyxxx%wwm
laﬂ LEM=J
Lomee-dxd Keguword & delimiters are checked WK P e
PO 160 TF=1,34
DOOISS Tr=1,T
IF(IHUFI(JJ).NE.IQRA(JJ,IJ)) GO TO 1840
153 CONTINUE
TKEY=TKEY+1
RINECR N B
IFegy, N~ LFN; GO TO 1&0

TRUF (K2

THIS Pﬁk? NHITF“ LOD FFOR KrYNNPD & ﬁLLTﬁ“ IN ISTH,THE SYMBROL
TﬁBLF

lF(IKhY,NE.l) GO ?U lr&

Call. CODE

WRITECICODH, 2100 (IBUF1 (LK), LK=1,6)
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0197 210 FORMAT (6610

givyg DO 211 IvaR=1,11

0199 TBEG=7+{JUAR~1) %8

0208 TEND=1 3+ (TVAR-1) %8

g201 IFCTSCOMOTCODH, 1,6, TRUFZ TBEG, TERYY 211,212,211

n202 211 CONTINUE

02403 5T0P

0204 € ~-~—xx% A flag is set to sither zero or one depending A
G205 G ¥ whether user has got right te asperate on data %
{} ;2 ﬂ 6 C W evem oo voon s1ve when snte ven o one b A48 or not e voes wes v 4128 pon cmas ma sn0s wonn s sore ooow W
0267 21 CaLL SMOVECTRUFZ, TEND, TEND+1,TLVAR, 1)

n26e CALL CODE

g209 READCILVAR , 2130LIVAR

6210 213 FORMATCER)

G211 IFALTVAR VER. 1) GO TO 154

ia12 JFLAG=( -

D213 GOTO 156

G214 154 JFLAG=

4215 1956 M=7

0216 MM=MM+

017 NiN=1

g218 TSTHMM,NN)Y = TARA(M,II)

p2ie TETROMM, NH+1 Y =TARA(NSL , T

Gaan TFCCISTROL, 1 VEQ. 1 VAND COISTROL, 2 VER IS JOR LV CISTROL 2V ERQ. 18),
3221 M¥OR.CPETROL, 22 VEQ. 11060 10 189

N2 GO TO 5 :

223 160 CONTINUE

24 M=M+1]

Geaeh THf=M

G226 TFMONE LY GD TO 190

0227 L -eeexxd Entry of IDENTIFIERS are made in table ITARY * %%
paze % without any duplication of iddentifiers *
0229 165 PO 170 KK=1,20

6238 170 ITABYL (M, KK =IRUF 1 (KK?

0231 KiK=Ki(~1

ez T+

%3 Ll O Ly =KK

0234 TTABL (M, 21 =4

235 ITTART (M, 223 =M

H236 NANA=M

0237 € =eeexxx Entry dn UNIFORM SYMEBOL table I8TE is made EE S S
4238 185 MM=MM+ 1

0239 NN=1

249 TETROMM, NMNY=ITART (M, 21)

D24l TSTROMM, NN+1)=ITARL (M, 22)

hetaz M=T Ak

2473 GOOTO S

0244 189 KM=KM+1

0240 bO 191 Tu=1,6

246 191 TSTRL KM, TU=TRUF1CILD

e%)
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0247
0248
g2ay
0254
0251
0252
AR
D254
[ DA
Be%6
G2n7
4258
PR
H260
HICEAN)
262
3263
0264
0265
jabbe
azéa7
0268
XeY
4270
4271
gave
G273
G274
G275
027 ek
a7z
0278
Qave
0280
el
ez
1283
N2e4
04289
H286
gag?
0288
prge
290
LA
naga
Q293
G294
aovs

1296

194

195

alig

00

F05

310

312

Tod
ot
4]

3240
328

R
31.’.}.‘{3

TETRT (KM, TUY=TETR(MM, NN

TETRI (KM, TUAT 2 =I8TR (MM, NN+1)
GO TO 5

TH=0

pOO200 TC=1,M-1

TH=TK+1

KiC=L L (T

DO 195 TE=1,KK

TFOTBUFTCIRY CNELITARBLOTIC,TEYY GO TO 209
CONTINUE

ITR=1%-1

IFCIBONE.LENY GO TO 200

M=T0

KK=1IR

Iaf=1AR~1

GO TO 185

CONT INUE

GO TO 145

DO 430 TR=1,256

KAa=KAa+]

THUFL (KA =TRUF (IR)

GO TO 312

PO 310 JK=Ka-1,40

ITRUFT CJKY=1H

LX=1

0 70 322

IFKa EQ. 1Y GO TG 430
TFUIRBUFTLKAY VEQ, IHTY GO TO 315
TFCITRUFT(KAY  EGL THEY GO TD 380
IFCIBRUFT (KA EG.IH Y GO TO 400
TaR=0

GO TO 430
IFCIBUFT (KA1 LEQIHT Y GO TO 390
IFCTIBUFT (Ka-13) EQTH > GO 1O 205
L.I=0

PO 320 LK=KA,40

IBUFT QLK) =1H

DO 325 KL=1,K46-2
IBUFTOKL > =TRUF 1 (KL.+12)
TBUF T (KA~11=1H

Ka=KA-{(Z+L1)

TFOIMOEG. 0 GO TO 250

C ~—e—%x2 Check of LITERAL iz done in literal table ITAR

C

Ol
W

K1t

% to avoid duplication of literal entries
DO 340 Tha=1,IM
D 330 IE=1,40
IFOITARCTA, TRY NELTRUFIOIRYY GO TO 340
CONTINUE
TEMP=TCC
=410

109
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1297

f29e
gave
300
03401
G302
303
G304
0305
306
b3a7
0308
G309
33140
0311
6312
3313
1314
0315
1316
G317
0318
0319
4320
0321
3322
§323
0324
0325
6326
p327
3328
0329
6320
0331
1332
NERE
0334
B335
336
4337
0338
4339
0349
0341
B34

43473
T 0344
1345
1344

TCC=TTARCLA, NE2?
MM=MM+1
MiN=1
GO TO 360
3440 CONT LRUE
IR R 3O P DD IR E DR L P PR TDE T ERELIPER S P DT REEEPEIE P EPE TP LE-PL EP R P D DD PP D PEEL DD P R
C LITERAL TABLE ENTRY
C CORE FOR LITERAL=3Z
I TS EEL S EE LT EEREELTE I ELEEILEELEILIIELLELIEIEEEIETLTESLILESLEEELELEEE2LEEEERE
X540 MM=MM+1
JH=TM+1
ITCC=100+1
TEMP=1C0
NM=1
MN=40
DO OA52 TVAK=1,410
35 ITapdIM, ivax =14
DI 355 JJI=1,H
RS TTARCIM, JTIy=IRF1 (TS
ITAB(IM, N+ »=3
ITARCTM, Ne2) =TH
PR TP ST L P EE LI P EESEEL L EEEREIDE LD EER R ED DR PR P LD P PL L LPEEEE L TR P EL LD DI
¢ SYMBOL TAELE ENTRY
IE. 2 DR P L E S D EIE DL R P E SR P D P DD DR D R P LI ED D EELEERELED IS SE PSP LD D EEDE LS I I
360 TETROMM, NN)Y =3
TOTROMM, NN+ 1) =T00
XL L L ELEE LI PILTEEEIIEEEIELEEITELIEEETIILLEEILLELIDEEDIELTEETETEIELTIEIIELEL TS
Kéy=0
ICC=TEMP
K=1R
GO T 9
80 WRITE (20,385
385 FORMATOIM 71 I8 MISSBING FOR LITERAL AYOUR QUERY TERMINATED)
294 SET0OP
3970 WRITE (20,3%95)
K95 FORMATCIH L, 0 & 1 1% PROPFER BUT HO LIT. IN BETWEEN)
SToPp
400 TFOIRBUF T KA1 JEQVIHEY G0 TD 418
ToE=1aE+1
IFCIBE. EQ. 1Y GO TO 430
4140 KA=Kd-1
434 CONTINUE
Ke=TR -1
L0 70 5
ERIRL Call, EXECOICODF, TNAME?
P05 END
(DRI P 2 2 D B B X -F B X PP LB X D LR B B TR D Db BRI P IR D TP D BB R B B F B P DR P TP DI B B D <
L FROM THIS SEGMENT & BRANCH 18 MADE TO THE APPROPRIATE
£ SEGMENT FOR SBYNTAX CHECKING
N PR P D E T DD EEPDE L PR E D EERE DI ISP IR R T TR B g R P R F PR D DI R R
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1347
0348
1349
0350
6351
NEG2
G353
1354
A55
0356
0357
0358
0359
03610
TN
4362
1363
1364
[} -..u)xJ
l} g(ﬁﬂtt
0367
1368
§3467
03740
0371
0372
§373
0374
IRV
0376
G377
0378
1379
NZ840
1281
n3g2
1383
§3e4

1385

i] 1{?*‘5
nagy
3388
1349
1390
6391
32
1353
3324
3395
N3%6

PROGRAM SYTAX,DS
DIMENSTION ISTROE0,2), IPRSCE0,3) , ITARY (30,220
¥, LNAMI O  LNAMZ (3 JLNAMB(3) ,LNAMACE) , LNAMG (3
*LNAMBC(3)  LNANY (30, MNAMT (3)
COMMON TTAR, ITART, TSTE, MM, MT, ML, IPRE, TGRY, I
0 e % 2% NﬁﬁLa OF SEGMENTS EﬁLL%D BY SYTAX ARE
- %
DATH
DATA
DATA
DATA

,ITQB(EG,ﬂH}
Y, LNAME (), LNAMT (3),

{; 1 ¥ L N 0 R —

LNﬁMl,IﬁDDF/”HﬁH}@HEL,’HK L8/

LNAM2/ZHDE , ZHLT, 21

LN&ME!QHIN,QHBR .H

LNAMA/ZHKR , 2HE4a, 2HT
DATA LNAME/2HMO, 2HDF , 2HY
DATA LNAMOG/2HGR ,2HAN, 2HT
DATA LNAM7/2HSS, 2HPN, ZHD
DATA LNAMB/2MRE, 2HST, 2HR
DATH LNQM?KQHPF??HUU)mHV
DATA MNﬁHl!EHDE,?HFQ,PHM /
FRCISTROL,1D.NE LY GO TO 10

e 3 e ¥ 26 CHECK 18 MQDE TO BRANCH TO APPROPRIATE SEGHMENTS
TFCCISTROL,2Y JEG. 1 OR . (ISTROL,2YER. 19 GO TO 30
IF(TSTROL, 2 JEQ. 1D GO TO 50
IFCISTROL,2Y EQ. &) GO TO 40
TFLIOTROL,2) JEQ, 7Y GO TO 45
IFCIGTROL,2) .G, 1&} GOOTD &85
TF(TGTE(l? YLEGQI8Y GO TO &0
IFCISTROL, 2. Lm,14} GO TO &5
TFAISTRAYL, 2 L EQ1EY G0 TO 70

IFCISTRCL, 2 EQ. 13y G0 TO 78
IFLISTECL, 2 BEG.25) GO TO &8

10 WRITECL,2)

& FORMAT(1H , "8YNTAX ERROR,CHECK

sTOP

T e TN M

e Yo v vrns e e

FIRST WORD OF YOUR QUERY /)

fa
i
1
i
i

THE APPROPRIATE
EXECCICODF  LNGML)
EXECCICODE , LNAMD
EXECOTICODF, LNAMS)
EXEC(ICODF , LNAMAY
EXECCICODF , LNAMG
EXECCICODF,L.NAMSED
EXEGCLCODF , L.NAMY
EXECCICAODEF , LNAME?
EXECCICUDF , LNAMY)
EXECLTICODF , MNAML?

30 ALl
40 Call
4% CALL
540 LAl
ke CAL.L
&0 CalL.
&5 ALl
68 CaLl.
70 CaLL.
75 Calkl.
END
R e T s I I TP T I L P PP T L P E L LT L P LT LTI T LI LT II DI DL LT L
" TH{S SEGMENT 16 CALLED BY SEGMENT SYTAX
R T T T P T P T T X PP T TP L T TP T LS E TP LI EPEETLETE LR DE T LI EEE T L LT T L LD
PROGRAM CHECK,S,,,,,,,, THIS IS THE PARSER FOR QUERY FACTLITIES
DIMENSTON 1450, 2 fI(53,3),IE(?,E),JNQMI(S),IT&BI(SH,HJ) ITARC30
%, 423 , KINM{Z)
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1397
1398
G399
0441
0401
nag2
0403
B404
040%
3446
04407
n408
§409
0410
411
0412
1413
0414
0415
HE BN
0417
0418
0419
D420
HEYN|
422
3423
044
1425
0426
G427
1428
g409
0430
G431
14732
1433
0434
0435
0434
0437
0438
(1439
4410
1441
0442
1443
444
1445
1444

C

£~
L

C

o~

o

g

G

X

COMMON ITAR, ITART,TA, MM, MY, ML, IR, TARY, IF

Data TNAMLKINM, ICODF/2HAQR, 2HYAZH [ 2HOL,, ZHEA, ZHR 8
Mi=1

RN

TX1=0

e TROTE THE PARSED QUERY TABLE GENERATED — we—wree

WHETHER EACH WORD IN THE QUERY IS5 SYNTACTICALL
[: 0 ];'! R i {: "f U R N Q "!" stem thow o0t aera aaws were sven 80wt SEES Fous S4Re sare mesn dves Feon Srar ens enre HAIH b0
X1 KEEPS  COUNT OF (1,2 IN ISTR
IY1=0
Y1 KEEPS COUNT OF (1,3 IN ISTE
TP1=0
IP1 KEEPS COUNT OF (2,34 IN 18TE
Tei=0
L1 KEEPS COUNT OF (2,246) IN I8TH
IR1=0

SOIRT OKEEPS COUNT OF (4, 2AFTER (1,3 IN ISTE

1210
TZ1=1 TELLE WHEN QUERY ENDS OR WHEN LITERAL COMES
161=0
TH1 KEEPS GOUNT OF €1,%) IN ISTE
TR=0
IR KEEPS COUNT OF (4,) AFTER (1,2) IN ISTH
IRRY=0
TORY TELLS THE TYPE OF SELECT QUERY
TF=0 '
IF TELLS THE NO OF ATTRIBUTES AFTER SELECT
DO 1% I=1,MM
DO 15 J=1,E
TBCE, Dy =1a1, D
CONTINUE
TFCIRCL,2) EQ.19) LORY=4
TEOMT, 30 =0
M1=M141
IF(MT.GT. MM B0 TD 75
TFCMT.NE.2) GO TO 40

IFCIA(MT,NTY  NE . 4) GO TO 11
IF=1F+1

GO TO 10

WRITE (20,21)

TR(MT,3)=1

BOTO 20

e CHECK FOR KEYWORD ‘PART’ IN THE QUERY e
TO 130
e GYNTAX CHECK AFTER KEYWORD ‘WHERE ‘ e

IFCCIYT L ER 1) AND . CERTVER. 00 AND. CIACMT N1 EQ. 13 GO

IFCIYL . EQ. 1) 6O TO 9%

e e SYNTAX CHECK AFTER KEYWORD 7 FROW’ o e

TFOCIXTLER 1)  AND (TAMML,NDY JEQ. 4 GO TO 23

fory
oy
ra

4
4

e FIRET LD AFTER FIRST KEYWORD I8 CHECKED  —eeemmm



0447 (e CHECK FOR CTDENTIFIERS IN THE QUERY R

448 IFCIacME N1 ER. 4 GO TO 46

G449 4% IFCIAMT, NI NE, 1Y GO TO 70

0450 IFCLZL L ER. 1Y GO YO 115

1451 IFCIAMMT NT+T1) ONE. 2) 6O TO S0

13452 IX1=1X1+1

1453 IFCEXT.GT .1y GO TO 30

G454 GO TO 10

1435 44 IF=TF+1

456 GO TO 16

1457 2% TR=TR+

458 IFOIRVER.1IGD TO 41

0459 IFCIRVEQ. 26O TO 42

1440 WRITE (20,38

G461 GOTO 30

G462 41 IFOTERY (EG.4) GO TO 190

T4&3 TG =1

464 GO TO 18

G460 42 TRRY=2

464 0 TD 16

4467 50 TFCCIXT L ER, 1Y L AND . (IR, NT+1 2 LER, 30 L aND, CIRLGT . 002 GO TO 60
1468 WRITECZ0,28)

Gany GO TO 30

6470 &0 I¥i=1Yi+]

6471 IFAIY1.6GT.1) GO TG 30

047z GO T 10

6473 70 TFCCTYT L EQ. 1) AND, (CTAMML ,NLY JER .23 GO TO 88
1474 TFOIRL L ER. 12 JAND, (TAGMT N1 EG.3)) G0 TO 110
6475 79 TFOCIZT L EQ, 1Y AND (M1 GT . MM GO TO 200

0476 ITFOCTZT VEG, 2) AND (ML GT MM GO 7O 200

1477 IFCOOTZT LV EQ 1 AND, CTAMMT NTY JER. 1Y) GO TO 115
1478 ITFMML. 6T .MMy GO TO 120

1479 WRITE(20,23)

3480 LDTO 30

0481 G CHECK FOR ‘= AFTER “WHERE" InN QUERY e e
haga 80 TFCIAMT  N1+1)  EQ. 262 GO TO 20

i} 4 f:} ‘5 C e I (' l.i "Z'_ {: K ‘:‘.’ [‘} R / ; I4 ﬁ ;" T E’ r_! ! h] i .i r !’2 ;:, s ‘ N {\3 U LE' R Y e 44ee VTR 180t 1038 40Re 40as Shen r04R SIBE bise S000 F004 0am 4200 meeb B

484 IFCIAMMT NI+ 1) VER, 34) GO TO 100

6485 WRITEAC(20,24)

0486 GOOTO 30

3487 90 IFCCERT LV EQ, 12 AND . CIQT L EQ, 00 GO TD 8%
6488 TFOCIRTVER, 22 AND, (IFTLEG. 1Yy GO TO 83
48y WRITE (20,83

0420 GO TO #o

6491 835 TR1=161+1

1492 TFCIOT EG 160 TO 10

0493 WRITEA(20,28)

0494 0 TO 306

3495 95 TFOTAML NI LNE 4 GO TO 45

0496 IRI=TR1+1
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0490 PFCIRTVEW. 1Y GO TG 10
1499 IFCCIRTVER 2 AND . (IS EG. 13 GO TO 110
0500 TFCCTRTLVEG. 3y aND, (I8 EG. 12 GO TO 10
1aE01 TFOCTRTVER. 4 AND (IPY L EG. 20 GO TG 110
g0 TFCOCIRT VEQ.2Y . AND, (TP, EQ. 1)) GO TO 10
0Ea3 100 IFOIRTVER. 1Y GO TO 105
504 IFCCIRT VEG, 3 AND, (TG EQ. 13 GO TG 105
0503 WRITE (20,27
0506 GOTO 30
aus? 105 IP1=1P1i+1
3508 GOOTO 1o
4%0% 115 TFCIAOMT NI+ JNE. Sy 6D TO 31
0514 I8 l%lfz -
RN TERY=3
0512 GOTO 110
0513 31 HWRITEL20,29)
1514 GO OTO 30
051% 110 IZ1=1Z1+1
0ai6 TFOCTZ1 EQ 1Y AND . CIPTLER.V 0 GO TO 10
4E17 IFOOTZ1 EQ. 1Y AND (TP ER. 2 GO TO 10
0518 IFOCIZ1EQ.2) JAND, (TRTLER. 2 GO TO 10
G519 WRITE(20,28)
035290 GO TO 3¢
821 130 IFCIAME NI+ JER. 23 GO TO 140
522 WRITE (20,23
u%“% GO TO 34
0524 140 FFOMM-M10 ER. 7)) GO TO 141
0ERE TFOMM-M1Y L ER. 3 GO TO 142
0526 GO 70 128
gEa? 141 TORY =5
pest GO TO 126
§E2Y 142 THRY =6
0530 126 TB{ML,3)=0
G531 K1=M1
6532 L0145 I=1,MM-Ki
H3E Mi=M1+1
01534 DO 145 T=1,2
035 145 TELT , Fy=dAIMY, 00
053 I b SUBROUTINE “PRY/ I8 CoaLLED WHEN THE QUERY HAS “PART’
0537 O IN ITS WHERE ClaUsi e st i 5
6538 Cabtl PRTOIE, MM~K1,3)
0559 Mi=K1
0540 Do 150 I=1,MM-K1
08541 Mi=Mi+1 ’
G542 TROMY,30=1E(T,3)
0543 150 CONTINUE
0544 0 TO 200
654% 21 FORMATOIH ,/ Tdentifier is missing after 1st KEYWORD)
0546 22 FORMATCIH , “Wrong Keyword after lst Keyword OR Tdentifier
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0547 ¥missing R Wrong Keyword after 2Znd Keyword?’)

0&548 23 FORMAT(IH , ‘Edither Identifier missing after 3rd Keyword OR
0549 ¥4 =27 qa pissing’)

0E50 2 FORMAT(IH ,/Either 77 =/7is aissing OR 77,77 iz missing’)

k4
0" 29 FORMAT(IH ,Correct Keyword misszing’?
0552 26 FORMATCIH 7 /=77 acours more than once’)
0553 2% FORMAT(LIH ,/Tdentifier missing after’’ = /7 OR 77,77 is
1554 smissing after /=77 R 77, aftrer /=77 15 in wrong place’?
135s 28 FORMAT(IH ,/Literal in wirong place’)
0556 32 FORMATCLIH |, ‘Hrong Number OF Tdentifiers Hfter Keyword 7 FROMC 7
0En7 1240 WRITE(20,%)

0nsEe 5 FORMATCIH , “QUERY NOT PROPERLY ENDED 72
gunne 6O TO 200
0560 123 WRITE(26,6)
(561 6 FORMATOIH |, "Query Not Preper.Check Last 7 Words O0F Your Query’)
D562 Deeemesimm e THE PARSER TARLE 18 CHECKED FOR WRONG SYNTAX  weeomme
0H63 200 DO 210 IP=1,MH
0564 TFCIRCIP, 30, EQ. GOOTO 991
56T 210 CONTINUE
§O66 O IF NO SYNTAX ERROR OUCURS, SECHMENT GRYA IS CALLED e e
0567 Call., EXECCICODF, TNAML)
g56n 991 WRITE (20,995
iGey 990 kUPMAT(lH ‘Hoerry, Your Querv dis Weong 1)
BE70 Call EXED (IGGDF;KIN.}
0571 EMD
§972 € THIS I8 SUBROUTINE 7PRT CALLED BY SEGMENT “CHECKS
ga73 SUBROUTINE PRT (IX, M,
0574 DIMENSION IX(7,3%
0575 Ml=0
D576 _ M1=1
ﬂr”“ 20 Mi=M1l+
0E78a IFML L GT MY GO 7O 100
Quvze FOMLER.7Y GO TO 1
0580 GO TO 2
g5a1 1 GO TOCE,15,5,28,35,15,35) ,M1
bEge 2 GOOTO (5,325,350, M1
1583 5 IFCEX (MY NDY L EQ .4 GO TD 10
8504 WRITE(20,41)
058% GO TO 30 '
ﬁ-ﬁ& 14 TFOIXOMT,NLY NE 1) GO TO 11
(587 Il(IX(Ml,N1+1) EQ.242 GO TO 106
H;BB WRITE(Z20,42)
ﬁd\ i‘f} YE) "‘[r
G590 2% TFOIXOMT NI NEL 2 G0 TO 12
ﬁﬁ?l TFOIXOMT N1 JEQ. 28 GO TO 10
nEe2 WRITE ¢ ”U,?ﬁ) !
1593 GO TO 30
0594 TRCIXOMT, NI ER. 3 GO TO 10
G595 WRITEA(Z20,44)
0556 GO TO 340

£
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1597
0598
o9y
60l
401
f602
0603
404
1605
G606
1607
4608
609
1610
0611
612
0613
614
GA1H
Ba616
0617
0618
1619
1620
G621
HESYNSS
G623
0624
{6zs
6326
G4a27
0620
&2y
1630
1631
n632
063
434
1635
ﬂ&36
\I) "S f‘
U&qﬁ
1639
H6H40
641
NéHad
0643
444
04640
N&646

10 IX{MY,3)=0
GO TO 20
11 WRITEAL20,42)
GO TO 30
12 WRITE (20,435
30 YoM, 3)=1
GO TO 20
41 FORMAT (1H ,‘Tdentifier missing in qguery after Kevword PART ‘3
4z FORMATC(IH , “Keyword 7AND Y missing’)
473 FORMATCIHW , 7 7/=’" is missing’)
44 FORMATC(IH 7 Literal missing’)
106 RETURN
END
£ PP T T I IR E T L LT IR IR EL LT P T L RS DL O ST EE L LD
L o %% New seguent starts here to create a new file % %X
[ PP PP LT EPTETE T ITTTELEEE DI EFELEEEE LT TLEEFEEELEE SIS E D LT
FROGRAM KREAT,S
DIMENGSTON IACS0,2),TR50,3),ITART (30,220, ITARBCE0,42), INAM(3),
®#LGTRIC20,8) ,KINMIE)
COMMON I7TAR,ITARL, IA,MM,M,IM, 1E,TARY,IF, ISTRI
DATA TCODF, 1Mﬁﬁ kJNM/ﬁ,QHKa,ﬁHEI,“H , eHCL, 2HEA , 2HR /
Tha==(
CEEPS COUNT OF IDENTIFIER AFTER ( IN I8TE
TK=0
€ IK KEEPS COUNT OF KEYWORD AFTER ( IN I&TR
Ii=8
L I KEEPS COUNT OF LITERAL AFTER ¢ IN I47TR

[ e e e e ot e e IR IS THE PA REED | }l IWRY THEL 2y P12 e sees Pave S400 Sbdn ome 4TSE S0 SHRE S2ED 118 S1IR PAS S9O0 01T dham b0 2008 AP wuke Sr00 Sund

DO 5 I=1,MM
DO 5 J=i,e
) RO, D=1adL, 1
L=1
Kml
1¢ TROL , 3=
a0 L=l 41
TFOLCERG MMY 60 TO 80
IFAL L GT MMy GO TO 160
TFCLONE 2 6D TO 490

Cormemrmm e GHECK 2nd WORD OF QUERY TO RE AN IDENTIFIER  woemsn

[ e e e ENTRY I N IR FOR SYNTACTICALLY CORRECT WORD IS 0,

" AND FOR A WROMG WORD 18 1 e

TFAIACL )  EQ.4) GO TO 10
NRITE(EG,al)
GO TO 34

40 TFOLONE .3 6O TO S0
TFOIACL KD L ER.2Y GO TO 45
WRITE (20,52
GO TO 30

4% IFCIACL,K+1)  ER.32) 50 TO 10
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G&47
0648
1649
H650
d651
i}o H..
1653
}iis.’4
6SS
D406
G657
01658
G659
D660
0&Hel
66
&63
564
066G
thé
H&6T7
1668
. ALY
U670
4671
0672
L7323
0674
HESYAY
D676
0&77
H674
G679
1680
681
0682
483
3684
168
0636
ﬂJ%
&HED
0489
0690
1691
G&ev2
493
0694
G695
&96

o1t

o

{‘ S

B

80
30

et

31
0

53

G4

59
100
11U

(-/

(‘5
150

155

G
(W

WRITE (20,52
GOTO 20
v o e CHECK FOR IDENTIFIER AFTER /(7 IN QUERY e o
TFOOTACL KDY VEQ.4) AND, (LD ER. 0 AND, (TL EQ. 0 GO TO 60
TFOCTACL Y ER1Y  AND, (IDLER. 1Y GO TO 8BS
e e e CHECK FOR LITERAL AFTER ‘(7 IN RQUERY e s
IFOCTACL K VER. 3 AND, (TKLER. 1)) GO TO 70 ¢
WRITE (20,54
GO TO 340
e o e CHECK FOR THE “TYPEY OF THE ATTRIBUTE e i e
IFOCTACL K1Y JER 10 L OR L CTAL K1) LER 1) LOR  CIAML,K+1) JER. 220
%G TO 65
WRITEA(Z20,53)
G0 TO 30
1D=1D+1
GO TO 10
TR=TK+1
GOOTO 10
Ih=TL+1
FOTLVER. LY BO TO 18
=0
ID=0
TK=0
o TO 10
e o e CHECK FOR )7 AT THE END OF QUERY o o o e
IFCIAGL, KDY L EQL2) GO TO 85
WRITE (20,89
TB(L , 3 )= 1
GO TQ 290
TFCTACL,K+1) EQ.33) GO TD 10
MRITE(”H,T?)
GO TO 20
FORMATCIH , 7ddentifier missing’)
FORMATCIH , “Delimiter ( is missing’)
FORMATOIH , “Wrong Keyword’)
FORMATCIH ,“Error after ( in your guery’)
FORMATOIH 7 /)77 is missing at the end of vour query’)
PO 110 LK = 1,MM
TFOIROLK, 3 JEQ. LY GO TO 150
CONTINUE
e o IF QUERY IS5 FOUND TO RBE SYNTACTICALLY FORNF€T,
THE SEGHMENT ‘KRET/IS CALLED e e
Calil. EXECCICODF, INaM)
HRITE (R0, 1“”
FURMQT(IH 8oy, Your Query is Wrong?)
CaLL EXE&(ICHBF;KKNﬁ)
EMD

e UK New segaent starts here 1o syntax check of INSRTN query %xx
.x.

® yuhdch will help to dnsert new tuple in data file
PROGRAM INSR,S
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0&v7
0698
je99
§74a40
8701
B7o2
G703
G704
4705
3706
0707
B708
0709
6710
g211
0712
4713
4714
07215
0716
0717
0zig
G219
0720
G721
0722
0723
U724
0725
0726
0727
072
7a¢
0730
1731
0732
0733
0734
4735
0736
0737
Tt
0739
0740
741
0742
G743
0744
1745
0746

DIMENSION TACH0,2),IR(S0,3), ITABL(A0,22) , ITARCE0,42) , INAM(Z),
*L.RNAM(3)
COMMON  ITAR, ITABL, 1A,L,M,TH
DATA TCODE , INAM, LRNAM/8, BHIN, ZHET, 2HN , 2HCL, 2HEA, BHR /
DO 8 I=1,L
DO B Jwi,2
£ TECL, Dy=TAaCT, )
R E 22 2 2 T E T R T ST TR S PSS PR T L PSS T LT LT E L PEEE L LI LT EEEEE LTI
£ —e--% VARIABLE 1D IS USED TO DENOTE IDENTIFIER IN STATEMENT x
C —=-=% VUARTARLE LIT I8 USED TO DENOTE LITERAL IN STATEMENT
8 ¥ UARIABLE IF I8 USED TO KEEP ACOUNT OF PROPER PLACE
C % FOR IDENTIFIER & LITERAL IN QUERY STATEMENT %
™ P22 S P T I T TTTIIEREF TS TP LT P LTI E I LTI IIL LI L ELLEELEE DL
ID=g
LIT=0
TF =0
DO 140 I=1,L
TF(I.GE.4) GO TO 36
GO TOC10,20,30),1
[ oo D606 36 26 36 56 63696 360 336 3636 06 36 30 362620 30 0 3063626 26 36 363050 0 36 K20 %696 K 06 06 MM K KXW KKK
C % NEXT STATEMENT CHECKS FOR FIRST QUERY WORD INSRTN IN %
o B30 3036 6 6 2 36 6 6 3 K % GQUERY STATEMENT PP PRSP P ETE LR P LE PR TP T
10 IFCCIRCD, 1) EQ. 1) AND. CIBCI,2) (ER. 7)) 6O TO 15
12 TBCL,3)=1
6O TO 140
15 IBCI,3)=0
GO TO 140

@ meexk% NEXT STATEMENT CHECKS IDENTIFIER TN QUERY STATEMENT  wxxxxx

20 IFCTRGE, 1Y, EQ.4) GO TO 15
G0 TO 12
30 IFCIR(T, 1), ERQ. 4> GO TO 35
GOTOD 12
35 ITD=1TD+q
0 TO 1%
K IFLIRAT, 1 EQ. 4 GO TO 40
Lo LITERAL is checked in next statement ¥
TFOIRCT, 1) ER.3Y GO TO 40
G0 TO 12
40 ID=10+1
% Check is made in next Five statements %

C ==X For proper place of IDENTIFIER & LITERAL in guery statement

ITFOCID BT LITY AND (L EQ. L) GO TO 48
IFCCEDLVERLITY JAND, (T EQ.LY LAND., (IF . EG.02) GO TO 50
TFCCIDVERLLITY JAND. (L. LT Ly G0 TO 351
TFOCCIDLET LITY AND . (T LT L) AND . CIF . EQ. 0 GO TO 15
IFCCID. LT LITY AND . CELVERL LYY GO TO 48
GO TO 12

44 IR, 3=
WRITE (L, 151D
GO T 174
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0747
0748
G749
0750
751
0752
753
N7454
0755
 ANT
4757
0758
0759
0760
G761
G762
0763
1764
0765
1766
0767
H768
1769
0770
1771
Bz
0773
01774
7?75
0276
i A
778
G779
780
n7a1
nvE2
47683
0784
p7as
0786
q7ev
0788
Q7aw
1794
g791
pee2
N793
1794
795
07464

G
e

C

«

i o= NG keeps acount of

91 IF=1F+1
GO TO 12
G TR, 3y=0
G TO 149
£ LIT=LIT+1
IFCOLIT . EQ LD JAND . (XL EQ. LY AND . CIF L ERL 03 6D TO 510
IFCOLITOLT EDY AND (T LT LYY GO TO 15
TFOCLTIT LT IR CAND, (T EG. LYY GO TO 48
TFOOLITOET T LAND (T LE L)Y GO TO 48
TFOWWIT L EQGIDY AND (T LT LDy GO TO 51
TRAY,3)y=1
140 CONTINUE
~eee% Flage affected during syntax checking are checked %
¥ for error Possibility ¥XXAAANALAXURAXXNRAXZRNEX XX XA K
170 DO 149 I=1,L
TFCIRCT,3) ONE. 1Y GO TO 149
GO TO 148
149 CONTINLUE
169 WRITE (1,157
GO TO 162
148  ITFIBRAG,3)EQ. 1Y WRITE(L,153)
meee % Eppoar ds checked & dts diagnosis is given %
TFOIRC2,32 ER.1) WRITE(L,154)
TFCTROE, 23 CER. 1Y WRITE(L, 155
IFOIF,GT. 6 WRITE(L 15D
CALL EXECC TCODF,LRNAM)
1891 FORMAT(IH ,’No correspondence between Literal & Idetifier”)
152 FORMATOIH ,‘Literal has come before end of Idetifier in fuery’)
153 FORMATOIH , At your 1st Query Word no keyWord INGRTN 7))
154 FORMATCOIH 78t vour Znd Guery Word no Idetifier’)
185 FORMAT(IH , 74t your 3rd Huery Word ne ITdetifier”?
157 FORMATOIH ,/Your query ds syntactically correct’)
=% Coppespoending semantics rovtine ie callied provided guery is cor
162 Call EXECJCICOLF, INAM
END
R 22T 22T T PSS TSI LE I T TP LT EETE P I LTI LT T EL
- % %% This segunent checks the guery statement to REVOKE the »xxX--e-
%% granted OPTIONS wiz., TO MODIFY , TO DELETE , TO INSRTN xxx
%% from avthorised uvsers *¥XX
LTI P ETL L L EPEFTTELEEEEEESLEEL DL ELTEL P LT LTS EEELEE LI
PROGRAM REVOK,S
DIMENSTON YACS0,2),18(50,3) ,ITARL (30,22, ITARC30,42), INAM(D)
%, L.RNAM{Z)
COMMON ITAR,ITARL,TA, M, M1, IM, Ik
DATA ICODF, INAM, LRNAM/S, 2HGR , ZHNT , 2HT , 2HCL , BHEA, 2HR /
PP T T T T T TS TTEPLEEEL S LEEEEEEPEETTLETEE ST IR TLLE ST ETIETELTIE LS
Y key word TNBRTN ¥

R PR VI )

¥ IDEL keeps acoeunt of key word DELETE %
¥ MODFY keeps acount of key word MODIFY ¥
PP P T TP E LT T L E LT TP EELE L ELE P E ST L ELTELEE ST LTI TP ETD LTI LS E T TEDE L
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6797
1798
0749
0ea6n
ganl
jee2
803
Hgn4
1805
Be06
007
joow
409
08140
08t
ez
04813
0t14
(815
G316
081z
ne1s
gg19
0820
RS
g
pE 23
084
Qaes
826
827
ng28
829
0830
0a31
nes?
0833
1834
0835
0836
0EE7
1838
G839
18440
B84l
1842
18143
BB44q
0E4%
0846

ING=0
IDEL=0
MODFY=0
G PP ELIT I LTI LI T TSI ETELLTLIDELSEETELEPEEIE Y IR TP EE FE LT
o= Und fors symbol table from twoe dimensional array 168 is copied
C ¥ to array IB in next three statements
G 22 PP L LT L F I LTI TE I L LR E P LTSI T LI L LS ST LT LTIIEFIETEEETLIREIDLE LTS L
0O 8 I=1,M
DO 8 I=1,2
£ TROL,I2=0001,1)
DO 140 I=1,M
TFOL L GE .3 GO TO 390
GO TGO (16,203, 1
10 IFCOIRCT, I VEG LY CAND. CTBOT, 2 VEQ. 15y GO TR 15
12 TROT,3y=1
GO TO 140
145 TROT,3)=0
GO TO 149 !
e %x% TN pext two statements option rights which will be % %%
[} %% revoked from visers are checked X
20 IFCCCIROE, D) VEQ 1) JAND, (TRAT, 2 JEQ.7))
* ORCCIRCT, 12 CEQ. 1Y AND  CTROT,E EQ. 63 OR . ((IRL
T, 1) ER. T3, AND, (IBCL,2) EQ. 1622 GO TO 25
GO TGO 12
30 IFCOCTBOT 10 EG 1Y AND  CTROT, 2 JEQ.70) .OR.
¥OCTRCL, 10 EQ 1) AND, (TBOT, 25 JEQ. &) 0R, CLIRCT, 1),
®EGL 1Y AND, (THOL,2Y . EQ. 16233 GO TO 31
0 ooe--d¥% Koy word ON is checked %A
TFOCTROT 1 JEQL T AND CERCOT, 2D VER. 43 GO TO 33
IFOLL 6T, 3 GO TO 35
GO TO 12
L owee-xx% In next statemsnts repeatition of options are checked x¥%x
25 IFCIRCT,2) EQ. 6 GO TO 40
TFCIBCL,2)  EG.7) GO TO 42
TFCTRAL, 2 JEQ. 16) GO TO 50
GO TO 12
31 PFOIBdi-1,1  EQ. 1) GO TO 25
GO TO 12
33 TFOCTROT-1, 1Y JER. 1) AND, (TB(T+1,12 EQ.4)) GO TO 15
o TO 12
G mee—zux Qocurence of IDENTIFIER , KEYWORD & LITERAL are cheked xxx
i % for their proper plate in gquery statenent *
35 TFCOTROL, 10 CEQ. 40 L AND, CCTBCT~1,10 JEQ. 12 AND, (IR(T~1,23 EQ.4)) . AND,
FCCIROIHT, 1 VEQ 1) LAND L CERCTIHL 2 EQ. 220 GO TO 15
TFOCIROT, 1) VERL 1Y AND, (IROT, 2 EQ.2)) GO TO 3é
TFOCTRCT, 1Y VEQ. 3 CAND (U1, 1 VEQ 1Y VAND  (CIRCEI-1,2) JEG.222.0
¥R, (IR(IL L1 VER.V3)) GO TO 15
, GOOTO 12
Eb TFOLTROI-1, 1) JEG. 4) L AND, (CTROT+1, 1) L EQ.30) GO TO 15
GoTO 12
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0847 49 ITDREL=TIDEL+1 _

8348 ITFAIDEL . GT. 1Y 60 TO 12

849 GO TO 1%

0850 2 ING=]TN&+1

1851 : TFCINGS, GT. 1) GO TO 12

052 GO TO 15

68E3 50 MOD=MOD+1

B854 IF(MOD.GT. 1)y GO TO 12

0855 GO TO 15

0856 140 CONTINUE

n8n? PO 141 I=1,M

05 FFCTIBCL, 32 ONEL 1) GO TO 141

1859 GO TO 142

0860 141 CONTINUE

0861 IFCCING . ORGIDEL QR CMODFY) LGT . 1) GO TO 144

1862 WRITEC(T, 1603

0863 GO TO 143

0864 £ ———~x%% In next five statements error diagnosis is given xXxx
1865 144 WRITEA(L,1663

0866 142 TFOEROL,EY JEQ. 1) WRITECL,163)

0867 TFOTB(2,3) BEG. 1) WRITE(L,163)

1868 TFCRRCE, 3 EQ. 1) WRITE(L, 164

0869 TFCIRGA, 3 JER 1) WRITE(L, 16

0870 Call EXECL(C TICODF,LRNAM

6871 160 FORMATC(IH ,"Your Query is Syntactically correct’)

ng72 162 FORMATCIH L, %A1 your dst GQuery Word no proper kevlord REVOKE /)
pu73 1463 FORMATCIH 76t your 2Znd GQuery Word no proeper keylord DELETE
08374 # INSRTN MODIFY 73

087y 144 FORMATOIH 7 Edther MODIFY ITNSRTN DELETE or ON MISGINGAT 3RD/)
0876 165 FORMATCIH ,"Edther kyword MODIFY INSRTN DELETE or ON or

1877 cxldetier is missing at your 4th GQuery word 7)

6878 166 FORMAT(IH , ‘Repeated kseyword INSRTN MODFY DELETE  in Query
0879 ¥ B0 your query is wrong’)

Gge0 € —-—-xxx In case correct query corresponding semantic rouvtine is called
0881 143 Cal.l. EXEC{ICODF, INAM)

gugs END

gREs o e E LI IT L EE TR TELLEIPIPEITTZITLIEITELELITETEL LS EEY

B84 € -emen This segment checks syntay of query statement %

gaps o * SUGPND . This query is to suspend the relation¥

pgss o *¥  name ,so that any wser can’t operate on it. *®

peay . t 2232 S PP T T I XTI TEEE LI ILTEIIE LTI LT L EELE LT LT LE LS

0888 PROGRAM GSPND,S

HRERERY DIMENSTON IA(50,2) ,TR50,3),ITARLC30,22) ,ITARBCEN, 42) , INAM(D)
6890 %, LRNAM(E)

1891 COMMON  ITak, XTART, TA, M, M1, 0M, IR

0ee2 RDATH TCOLF , TNAM, LRNAM/R, SHRE , 2HET, 2WT  ,2H0L , 2HEA, 2HR 7

0893 DO 10 I=1,0 :

1894 PO 10 J=1,2

089S 10 TRy, N=1aLL,D

0396 BO &0 TI=1,M



0897
4898
0899
nv60
G761
peaz2
0203
a9n4
0905
0206
a0
01908
769
G914
0911
4912
0913
1914
0215
4916
ae17
neie
w19
0220
vyl
{} (}')"i
0923
0924
1925
42286
1e2?
B7a8
aweae
930
1231
1932
(1233
094
(935
6936
(1937
0938
0939
3940
§941
942
1943
iva4
0945
19746

(:1‘
30
3

A8

&
41

61

C

IF(I.GT.Q) GO TO 45
0 TO (36,400 ,1

e FLRST MURD Hb QUERY STATEMENT 18 CHECKED %

=

4%

IFCCIBCL, 1) JEQVIY VAND CTROT, 2 JEG 142y GO TO 35
TRCL, 3=
(0 TO &0
TBCY,3)=0
GOOTQ &0

=% IDENTIFIER IS CHECKED IN NEXT STATEMENT %=

TFOIcY, 10 . BEQ.4) GO TO 325
GOoTO 3

WRITE (1, 8%)

GO TC}‘éil

CONTINUE

DO 65 T=1,M

TFCIROL, 30 . NEL 1) GO TO 65
GO TO &6

CONTIHUE

WRITECL,?0)

GO THD 90

—-% TN NEXT TWO STATEMENTS ERROR DIAGNOSIE I8 MENTIONED %

TFCIROL,3) VEQ. 1) WRITECL, 75

TFOIBG2,3) EQL 1Y WRITECL, 80

CALL EXECCICODF LRNAM)

FORMAT(IH ,7Query is Syntactically Correct’)

FORMATCIH L, 78t your 1st Buery Word no cerrect keyWord SHPEND 7))
FORMAT(IH , 74T your Znd Query Word no Idetifier )
FORMATC(IM ,‘You are giving more than reguired Query 7))
2P E 2T T I LIS ELTETLE LT EIITEIEEEEITLELTEEE P EL
=% IN CASE OF CORRECT GQUERY CORREGPONDING %

¥ SEMANTICE ROUTINE I8 CaLLED ¥

ER PP TP LTI ETEII I I T2 T2 LT TTEPEL LTI

CaLL EXECCICODF, INAM)

END

=% This segment checks syntaz of query statement whose first query
Y X 14 GRANT 536 56 96 06 36 336 26 2656 36 36 0 36 306 96 6 26 6 30 30 6 3696 26 26 K6 M KKK KKK

PROGRAM GRANT,S
DIMENSION TAS0,2), TRIE0,3)  ITART(30,22), ITARCEE, 42) , INAMCE)

%, LRNAM(3)

COMMON TTAE,ITARL, IS,L,HM1,JH, IR
DATA ICGDF,INﬁﬁ,LRNAH;H,BHBR,EHNT)MHT ; oG, 2HEA, 2HR 7/
HNANHHHUNN XN KL NN IR N HK TN MK M 3% 5336363630656 56 3 003000 26 56 636 M0 6 0 6 % X% 3%

e TNEG KEEPS ACOUNT OF GRANT OPTION INGRTN

%
% MOD keeps acount of grant oeption MODIFY o
% IDEL keeps acount of grant option BELETE *
¥  ITO  keeps acount of keyword TO %
¥ TON  keeps acount of kevword ON ¥
P T TP LTI T PP LT LI LLE LT LSS EL PP EEEELETTEE LD EL P LT DEREEETPELES
ING={

TDEL=D



0947
B948
0949
6950
0751
0952
1953

09564
N9E7
RN
Goune
w60
0961
Be62
0963
1964
N96S
1964
0967
1968
39469
4274
0971
0972
Q973
NP7 4
G975
0976
0977
0978
0g7e
N9 g0
HESR R
gea2
0983
1784
G980
986
987
Ho8e
aee
neen
1791
HA
1993
1994
Qyes
0994

8

G

2

33

X6

40

4%

al

H
89

20

MOD=Q
ITO=0
TOM=0
PO B I=1,L
pO8 J=1,2
IRCE,Jdx=TACL,T)
PO 140 I=1,L
HARAR First keyword GRANT din query starvement 1s checked oW XK
IFCCIBAL, 1) EQ 1) AND, CEBCYE, 20 EQ.18))Y GO TO 90

#xxgrant OPTIONS viz, MODIFY DELETE INSRTN are checked in next statem

IFOCTBRAT, 1 EQLU 1) L AND (IR, 2 JER.7) LOR, CIR(T, 2D VER . &)
X, 00 CEBCL,2) EQ. 1620 GO TO 30

e 36 36 36 % keyword " ON " is checked Ko WK

TFOCTRCT, 1) CER 1) L AND, (TR4L, 20 EQ. 42 GO TO 45

e %X %% TRENTIFIER ig checked in next statement XXX

TFCCYBCE, 1 JER 4 JAND (DL BT 3 JAND, CCIROT-1, 1) JEGL 1) AND, (TB(E~1,2
¥Y L EQ A AND . CCTROTHT 1) JERLTY . AND . (IBOT+1,2) EQG.8))) GO TO 90

e X%X% keyword T TO ", 4 ON Y & litsral are checked X%d-me

TFCCERCT, 1Y ERL 1Y LAND, CIBCT,2) JEQR.8)) GO TO 50
FECIRCT,10.EQ.3) 60 TO &0

TFCCCTROT, 1) EQL 1) AND, CIRCT,2) LER.8))  AND . (IECT~1,1)  ER. 4) . AND, ¢
®*IR(I+1, 1) EQ.3)) GO TO 90

GOOTO BN

IFCIRCT, 2 ER.6) GO TO 35

IFCIRCT,2) . EQ.7) GO TO 36

TFCIRCT,2) . EQ. 163 GO TO 40

GO T 85

IDEL=IDEL+1

IFCIDEL.GT. 1) GO TO 8%

60 TO 90

ING=TNG+]

TFCING.GT. 1) GO TD 85

GOOTO 90

MOD=MOD+1

IF(MOD.GT. 1) GO TO 85

60 TO 90

TON=TON+1

IFCOIRCIHT, 1) ER. 42 AND, CEONLER. 1)) GO TO 90

IC=1

GO TO 85

ITO=LT0+ _
TFCCTROI-1, 1) ER.4) AND, (CIRCI-2,10 VEQ. 1)  AND . (TR (I-2,2) EQ.4))
X AND, CTBCT+1,1) ERL3) L AND. CITOLER. 1) GO TO 90

In=1

GO TO B85

TFCCTRBOI-1,10 VER. 30 OR, CCIRCT-1,1 ) EQ. 1) AND, (TBCI~1,2) JEQ.8))
%, AND, CIRCI-2, 1) EQ. 42 GO TO 90

TECT,3)=1

GO TO 140

TBCT, 3 =0
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4997
0998
aeee
180§
1601

1542
1003
1004
100%
1006
1067
1508
RUGY
14140
1011

12
1013
1814
1015
1016
1017
1018
1019
1029
1021

a2
1023
1024
1025
1626
1027
1028
1029
10340

1031

1632
1033
1034
103%
1034
1037
1038
1039
1649
1041

1042
1043
1644
10450
1044

140 CONTINUE
BO 145 I=1 L
Cowmx Flags affected in syntax checking are checked for presence of erro
TFCIRCT, 3y . EQ. 0 6O TO 145
GO TO 148
145 CONTINUE
WRITEA(L,161)
GO TO 156
C wee-xg% grror diagnosis is given below XEXXXNXXXX
148 YTFOCIDEL . GT. 1Y 0RCINS.GT, 1) JORL(MODLGT V1) WRITE(L, 1620
IFCCTION.GT. 1Y OR L CITOLGT 1 LOR LV CTCLER. 1Y JOR L CIDLVER 1D JURIETE(L,163)
TFCIROL, 2y JEQ. 1Y WRITE(L,165)
TFOTR2, 3y EQ. 1) WRITE(L,146)
OALL EXECCICODRF, LRNAM)
161 FORMAT(“Gueryv digs correct’)
162 FORMAT(‘Edther of INSRTN MODIFY DELETE is Repeated’)
163 FORMAT( Either TO or OMN is repeated which is wroeng’)
165 FORMATC &t your st Query Word GRAONT is missing’)
166 FORMAT(“either INSRTN or DELETE or MODIFY wmissing at 2nd”)
£ —m———% Corresponding semantic rouvtine is called provided gquery is corre
150 Call EXECCICODF, INAM)
END
[ PP IR L PP PR T LT E ST TE L L LEPEELIDEES ST T LTELEE LT E LIPS E D EEEPEFEEE L LI
Lo % This segrment checks syntaxed guery statement whose first
G % gquery word is ° DELETE ~
G T T LI T TE LT EE S EELTLE PLLTLEL ST IS EFFETTETELTELTEEETE LI I TIELE
PROGRAM DELT,S
DIMENSTON IACS0,2),TR50,3),ITABTC(30,22) , ITARCED , 420 , INAMZ(3)
%, LRNAMCI)
COMMON TTAE,ITARL,IA M,L,TH, IR
DATA TCODF, TNAMZ, LRNAM /78, 2HUP , 2HDA, 2HT , 2HCL ,2HEA, 2HR /
oS I=1,4
PO 5 J=1,2
TECL , Jo=1a01,
o100 I=1,M
IF(ILGE . 43 GO TO 40
GO TO (16,20,30),1
L omemex%%% First query word RBELETE is checked RAUKK XK
10 TFOCIBCL, 1) JEQ. 1) JAND CIRCT, 2 L EQ.6)) GO TO 15 '
12 THOL, 3=l
GO TO 1466
15 TECT ,3)=0
GOOTO 100
i =-=-%  2nd guery is checked for IDENTIFIER ¥ XRARL
20 IF(TRAT, 1) EQ. 4 GO TO 15
GO 10 12
¢ =% 3rd Query word is checked for Keyword WHERE KR XX
34 TECCTROT, 10V EQ 1y JAND, (RO, 2 VERL.3) Y GO TD 13
G0 TO 12
i —e—ex WHERE clause is checked in next Four statement %Xx¥

&)
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104%
1048
1049
1050
1051

1052
1053
1054
10558
1056
1057
1058
1059
1040
1061

1062
1063
1064
1065
1066
10467
1068
1069
1070
1071

1072
1073
1074
1075
1076
1077
1078
1679
1460
1081

1nae
108%
1084
1683
1084
1087
1088
108
1090
16091

1992
1093
1094
1095

1096

40

100
G-

(",;' l.})

C -
118

102
1032
104
105
106
167
10%

112

L

]

£

ITFCCIRCT 1) EQ. 4 L AND  CIRAI-1, 1) L EG . 1) AND, (CTB(T+1, 1) EQ. 2 . AND,
#(IBCIHAT,2)  EQ.2630)) GO 1O 15
TFCCCIBOL, 1) EQ. 2 JAND, (IB(L,2) EG.263) AND ., (TB(I-1,1)  EQ.4).AND.

#(IROI+1,10 E6. 30 GO TO 1

i

TFCCIROL, 1Y VER.ZY L AND, (CIRCE-1,1) JEQ, 2 AND (IR(T 1,20 JEQL. 260 )

*GO 7O 185

TFCCCIROT, 1) VER 1) VAND CIRCT,2) JEQ,243) AND ., (IR(T-1,10 . EQ. 3 . AND.,

¥ (CIBOI+1,10 . EQ. 40 GO TO 15

GO TO 12
CONTINUE

DO 99 J=1,M
IFCIECT,3) . NEL 1) B0 TO 99
GO OTO 110

CONTINUE

WMRITECT,109)

GOOTO 112

w-eX% o @reor diagnosis s given balow

£
3

- % %% Flag is checked For error

TFOIROL,3Y JEQLIXWRITECL, 102
TRCTRGE, 3 CEQIMMRITECL,103)
TECTRCE, 3 JERVIDURITE(L,104)
TFOTRGA, 3 CEQDOWRITE (L, 105
TFCIRGS,3) JEQ 1OUWRITESL, 108D
TFCIRBCAH, 3 VEQVIDWRITE (L, 10%)

Call, EXECCICODF, LRNAM)
FORMAT (1N
FORMAT(IH
FORMAT (TH
FORMAT(IH
FORMAT(IH
FORMATCIH , ‘Your fuery is

Call EXECCICODF, TNaM2)
EMND

&

AT Your st Query Word no
;7At Your 2nd Query Word no
At Your 3rd Guvery Word no
FORMATC(IH ,7AY Your 4th Query Word no
;AT Your Gth Query Word no
;AT Your Hth Guery Woerd no

*X¥ ¥

3% % 3% %

prapar Kyword DELETE’)
Tdentifier)

proper Kyword WHERE )
ITdentifier )}

Proper Delimiter = 7)
Proper Literal 7D

yntactically correct’)
C —ee-xx% corresponding sesmantics rovtine is called in next statement %%

066 6 6 06 36 6 36 36 6366 36 KK 3636 36 3650 60360 303 3020 636 X 36 6 205 26 26 30 345 36 3 30 2656 36 36 2 26206 36 X 36 M6 KKK

e This segment checks syntax

HARXAAXHXXTRANRLNELE T MODIFY

PROGRAM MODFY, S

of query statement whose first quer

P E T TP EPELEE I LT LE LR P PP EPPE

DIMENSGION IACS0,2),TR50,3),ITARL (30,22, ITARCED ,42) , INAMI (3D

¥, LRNAMOS)

COMMON ITAR, ITARL, TA,M,L,TH, 1B

DATA TCODF, TNAME,LRNAM/G, 2HUP , ZHDA, 2HT

05 I=1,M

DO 5 J=1,R
IBCL,Tr=1ACT, D)

DO 130 T=1,M
IF(L L GE.8)Y GO TO 60

GO TO (10,20,30,40,%0,60,70),1
L ~emexng®xx®® First query word MODIFY is checked in Query statement

,AHCL, BHEA, 2HR 7



1097
1098
1099
11040
1161
1102
1103
1104
110%
1186
1167
1108
11409
1110
111
1112
1113
1114
1115
1116
1117
1118
1119
11ad
1121
1122
11273
1124
1125
1126
1127
1128
1iay
1130
1131
1132
1133
1134

1135

10

12

15

C -

20

&
30

TFCUIRAT 1D L EQL 1) L AND, CIBOT,2) JER.1&YY GO TO 15

ITBCT,3 =1

GO TO 1340

IR, 3=0

GO TG 130

%% %% 2n0 query word is checked for identifier XS DEREEIES

TFCIRAT 15 ER.4) GD TO 15

GoTO 12

e X %% Ared query word is checked for kevword SET KR NN KKK ¥

IF COIRCT 1 EQ 1) AND  (IROL,2)Y EQI7) GO 1O 15
GO TO 12

L —m—ax% 4th query word is checked for TDBENTIFIER  again #%xxxxxx

440
50

c -
610

70

C e
G
g

136

(..' e

138

IFCIROD, 1) . BQ.4) GO TO 15

GO 1O 12

TFOCIRAL, 10 EQ. 2 ,AND (YB(L,2) JEQ.260) GO TO 15
G0 10 12

%% Sthoquery word is checked For LITERAL HRWHH NN

TFOIRCI, 1) ,ER.3) GO T 15

GO TGO 12

IFCOCTRCT, 10 JEG. 1) VAND, CTBCL, 2 JEQ. 30 AND CIBOI+T 10 JER .42
¥GO TO 19

GOTo 1

e %% Tdentifier , Delimiter 7 = 7 ,literal & keypword 7 AND 7 xxx%

% is checked in next few statements *

IFCOIROT, 1) VER. 44X AND  (OIBCT+1, 10 L ER. 20, AND L (TROEC1, 2D LER L 260 ) L AND
#(TBCY-1, 1) EQ. 1y GO TO 15

TFOOCTROT 4 JEGL2) L aND (TROT,2) JERL. 260, AND, (IB(I-1,1) EQG. 45 . AN
#D TR+, 1 EQ, 30 G0 TO 15

TFOCTROT 1D VERL 3 AND  CCIRCE-1, 1) JEQ. 2 AND , (TR(T-1,2) JER.L2863))
#G0 T 15

TFCOCTROT 1) VER 1) L AND (IR, 2 JER. 242 ,AND (IRCT+L, 1) L EQ. 42 AN
*¥DL(IBROI-1, 1) JEQ. 3 GO TO 15

GO TO 12

CONTINUE

= e B 3 26 Flags affected during syntax checking are processed %%

By 135 I=1,M

TFOTROT, 3 ONE 1y GO TO 135G

=00 TO 138

CONTINUE

WRITE (1,147

GO TO 1539

- d¥% Brpor diagnoesis is given in next faw statements HEXRRXN

TFOIRAG, 3V EG. 1) WRITECL, 1412

TFOIRGE2,3 EQ. 1) WRITECL, 1420

TFAIROE, 30 EQ]. 1) WRITE(L,143)

IFCTRGA,33 EQ. 1) WRITECT, 1442

TFOTROE, 37  EQ. 1y WRITECL, 14%)

TFCIRCE, 30 VER 1Y WRITECL, 148D

YFFLTIBOZ,3Y EQ. 1Y WRITECL,150)

IFCTROE, 3y JEG. 1Y WRITECL, 151



1147 TFCIRGY, 32 JER. 1) WRITE(L,1G2)

1148 TFCIRCIEG,3) JEQ. 1Y WRITECY, 153D

114% CalL EXECCICODF,LRNAM)

1150 141 FURMATCIH ,7At your lst GQuery Word no proper kyword MODIFY 7)
1151 142 FORMATOIH , 748t your Znd Query Word no ddetifier’)

1152 143 FORMATC(IH , At Your Jrd Guery word no proper Kyword SET 7))
1133 144 FORMATCOIH 76t your 4th Query Word no Tdentifier’)

1154 145 FORMATCIH 78t Your S5th Query Word no proper Delimeter = 7D
1185 146 FORMATCIH /A1 Your &th Query Word no Literal 72

1156 147 FORMATCIH , “Your fBuery is Svntactically Correct 72

1157 148 FORMAT(IH ,‘Your Query is Wrong Please Give Again 72

1158 154 FORMATCIH |, “AY your 7th Buery Word no propsr Kylord WHERE 73
159 151 FORMATCIH ’ﬁt your 8th Query Werd no Idetifier )

1168 152 FORMATCLIH ‘At your 91h Query Word no proper Delimeter = 73
1161 153 FORMAT(IH , At your 10th Query Word no proper Literal /)

N YA ™ Y e Y e v Ay

1162 € ~e-e—2nx Corresponding semantic routing is called in case RHEREY
1163 € %% of correct gquery statement by system utility routine %XXxXxxx
1164 © XXXRAXRAXEARXXXAXX DALL EXED (o i} XN A XXX RXER XX AX RN K

1165 139 Cabl, EXEGK Tf OnF , INAM3)
11466 END

1167 ¢ tF TP ELTEPTEELETEEFILEEEIETEIETIEEELIIELEELEETITTTIIEISE LI T TI LD E
1168 ---=% " This ssagrent checks syntax of quary statement whose firs

1169 C % query word is RESSTOR . This will make the relation in state
1170 C % of use which was previously suspended by some usar

1171  E PR PP L E LTI E LT E LTI LT T L ST T T L IEIT L LT L EEEILEEEIIE TSI ELEETT LS

1172 PROGRAOM RESTR,S

1173 DIMENSTON TA(S0,20,IR050,3) ,ITARL(A0,22) ,ITARCE0,42) , INAMCE)
1174 %, LRNAM(E)

1175 COMMON TTAR,TTARL,T4,M,L,IM,IRB _

v ‘ DATA TCODF, INAM,LRNAM/B, 2HRE  ZHET, 2HT ,2HUL , 2HEA,2HR /

1177 PO 10 I=1,#

1178 PO 10 J=1,2

1179 10 TBCT, N =T001,0)

1160 DO &0 I=1,H

1181 IFCL.GT.2) GO TO 45

1182 GOTO (36,400 ,1

1183 L ——e-2%%% First guery word RESTOR é" checked in guery statement ¥ XX K
1184 30 ‘%f(LP(«,l) EG. 1Y AND CERCE, 2 VER.25)) GO 7O 35

1185 32 IBCL, 3=

11686 GO TO tﬂ

1187 35 TROT,3)=0

11848 GOOTO 60

118y € —ew-%x%% 2nd gquery word is checked for IDENTIFIER 3 KK XK
1190 40 IFCIBCL, 1 EQ. 4 GO TD 35

1191 GO TO 32

1192 45 WRITECL,85)

1193 GO TO 68

1194 &0 CONTINUE

1195 € —-——¥x%% Flags are checked for presence of error EE P PP

1196 RO 65 I=1,H



1197
1198
1199
if-: l
1201
1208
12073
1204
1205
1206
1207
1208
1209
1210
P21
1212
12173
1214
1215
1216
1217
1218
1219

l ?1

1228
12829
1230
1231
1232
1233

574
1 [ .ZHJ
12346
1237
1238
1239
1241
1241

12422
1243
1244
1245
13246

IF L
G0
bo CON
Wil
G0
[} oo e M RN
EHé IF¢
IF<
68 SAl.
71 FUOR
¥ FOR
530 FOR
(340 FOR
[ e 2%
" BEX
b4t LAl
END

G 36K KKK NI IR A 206963662 30 330696 3 56006 6 30 30 0603 263 0 K6 H A H K
.x.

£ e
e .

TR, 5 O NE.
T 66
TINUE
TE(2D,
T 24
Error diagnosis
ITRe4L,3) JEG. 1)
ITR¢2, 3, E0.12
L EXECCICODRF  LRNAM)
MATCIH ,’Quary is
MATCIH , 74t your
¥

1) GO TR 65

D

i% given hers
WRITEC(L, 7%
WRITEC(L,80)

st query woerd
MAT(IH ,‘No relation
MAT(IH
Corresponding semantic
query statement
L EXECCICODRF, INAM)

routing
1% correct

This segment checks syntax of
guery word is DEFVEW

guery

X% % %

syntactically correct 7}
kevuword
name after keypword’)

, Yoy are giving more infomation to restor )
is called

RESTOR is

XA %%
* XX ¥

in tase

statement whose first

Mmissing’

.}(.

¢ PP I I P T T E P PP TR R ST P PR ST P LR P TP LEL LT P T LT T RL L P L DL TP P E L

PRO
DM
%, LR

COoM
DAT

DO

10

5 TE(
Do

¥ ¢
TF ¢

0

{0 AR

10 IF¢
15 TESC
Fﬁ
C revs g e re Y o B
20 TF ¢
GO
2% TH¢
GO
(i e X %N
30 TFC
&0
e *

®{(1

GRAM DEFVHW,S
EMSION IAE0,2)
NAaM(3)
MON ITAR,
A TLADF,
G I=1,M
5 J=1,8
I,N=1a1,0)
100 I=1,H4
ILEG.MY GO TO 50
I.EY . &6y GO TO 40
TO 10,20,30,20,30,20)0,1
First query word DEFVEW
CIBCY, 1 EQ. 1) AND  CTROT, ) JEQ. 13N
I,3=1
T 140
ITdentifier
Indi,
TO 135
I,3)=0
T 1040
l.eft parenthosj‘
CIRCT, 10, ER.2
TO 18
Right

LIRCS0,73)

TTARL,IA,M,L, TN, IE

is checlked
L4y GOOTD 25

is checked
2y AND, (TE(L, 2  EQ.

paranthesis ,
are checked

Identifier ,
in next
BTl

13 ER .4 OR, (CTR{T+

* GO TO 28

128

SETARTCR0,22%,

JNAMA , LRNAM/B, 2HDE , 2HFY, 2HE

is checked

3 e o e vt o

left
statements *
410 TFCCCIRCT LD LV EQ.2) AND, CIRCL, 2 JER . 3332 AND, CIB(I-1,1)  E6. 40 AND,
SEYLCEQ. 2 AND (TBOT+1,2) (EQ. 33220

TTARCE0,42) , TNAM4 (3D

» aHMCL, 2HEA , ZHR  /

in gquery statement

O TG 248

PR e pp—p—
){i} )

Lo TO 25

paranthesis

DY Yo e e



1247
1248
1249
1250
1251
1252
1253
1254

& b’”;

256
1257
1258

N‘- i/
1 [ Y.l
1(1‘31
1262
1263
1264
1265
1266
1267
12648
13269
1270

1271
1272
1273
1374
1275
1276
1277
1278
1279
1280
1281
lr...br...
1283
i 264
1285
1286
1287
1260
1289
12¢10
1221
1292
1293
1294
1295
1296

100

b

118

IF((IE(I?ii EG. 4 AND, ((IROT-1,10 EQ.2)  AND., ((IR{T-1,2)  EQG.33)  OR
%, CIRCI-1,2% (EGQ.32)3 AND, ({IH(1+1,!) EQ.2)Y AND, (OB, 2) EG,
*33?.0R.(Eﬁ(i*i,2\ EGHL 32300 GO TO 25

TFOCCIRCT, 1) VEQ. 2)Y AND L (TBOT, &) VEQR. 320 AND., (TBOT+1, 1) JEQ. 4) . AND
® CIR(T-1, 1) JEG. 4) AND, CCIRCT+2, 1) L E]. 2) . AND., (§B(j#2,2).ﬁ&.33)))
* (0 TO Hh

GO TO 15

TFOCOIROT, 1Y EQ. 2 AND, (IR, 2 EQ. 33 ARD, ((IB(I~-1,12 EQ.2) AND,
®*(IR(I-1,2 ) EG. 3330 GO TO 25

GOOTO 15

CONTINUE

--%%%  Flags are checksd for presence of error  ®X%-——e-

DO 110 I=1,M
TFCIRCL,33.NE, 1) G0 TO 110
GOTO 120

CONTINUE

WRETE(20,150)

GO TO 130

G o gx% Error diagnosis is given in next few statements e P B e e m e
120 TFOOIRC2, 3 JEQ. 1 ORCTRG,3) CER 1Y ORLCTRGE,3) JEWG. 102
¥ WRITEL(],140) ]

IF’([B(;,&) EQ 12 ORCTRO7,32 EQ. 12 WRITECL,145)

CaLL EXECCICODEF, LRNAM)
140 FORMAT(IN , " Check ID for proper place™)
14% FORMATC(IH , " Check for left & right parenthesis™)
150 FORMAT (IR , " fuery is syntactically correct™
G omemedxx Qorresponding semantic routine is called e He oo v o
L o~we-xx% provided query statement is correct e e 3w
130 Call. EXECCICODN, INAM4S) :

END
C ~emex%¥% A gquery processor starts here  for SELECT query  2xx

PROGRAM GRYA,S

COMMON ITAR,ITARY,TSTE, MM, MT, ML, IPRS, TQRY , IF

INTEGER IPPB(50,3) P(B(144) NRMF(3) NAMT C3) ,NANM2 (3, NAM3 (3,
*N&ﬁa(B),NﬁMﬁ(K),IBUF(i&ﬂ),IEUFl510),IBUF9(”W&) ITTARCA0,42),
*TTARTCR0,22), TROI2E,TC080,I00100 , BiANK, !HUB$(;H) IEC128),
®PETRTOI0), TLENCLIOY IRHMEC10) }nFiUi%),KF{°3 jnﬁhi(1443 NI(L,,
xlbur[(41J}!PU¥F(LU) NaM&e(3)  TRUFC (40D, BUFP€4H) iBUFY(ﬂu)
®*THETRO50,2) ,NAM7 (X)), NAMB(3), Nﬁﬁ”(i) NhMiﬂ(ﬁ) Nﬁﬁil(ﬁ),
XNAMI2(3), IDOR2Z (272, NE(ﬁb& iiNﬁM(%)

DATA NAMP NAMI Nﬁ%??hﬁﬁ% Nﬁﬁ‘ S NAMA, NQMGXRHDB 2HME , 2HRD,

‘HDB,?HMJ,RHS ,LHDF “Wﬁﬂ,“Hﬂl,’Hﬁh,ﬁHﬁ%,ngl,BHla,LHUk,LHY
xﬁHFﬁ ZHRD , 2HAT , 2HDE , 2HME , 2HO L/

DATA NAMY NﬁMR NAMY , NAMID , NAMLTT, NAMT2/72HTU, 2HRN, 2HAL , 2HTU , 2HRF,
*QHLD,EHﬁN,JPIR;?HNL,ﬁHtN ’HFF,EHLD,BHYH,HHSI,EHS s aHAR, ZHSET,
®2HRC/

DATA BLANK/OGOQ040R/

RDATH ISECU/ZH-7,2H56 ,2H19/

DATA TCOE,TONAM /8, 2HCL, 2HEA, 2HR /

[ e 33656 3 3636 36 36 36 3630 3636 36 36 36 3650 36 26 36 30 3 336 3 6 96 36 36 30 306 3 36 3636 6 96 0 3 36 6 36 36 06 26 3 3036 3 KK I 36 % XK XK KK



1297
1298
1250
1360
1301
1362
1303
1304
'i\.h}hi
1306
1307
1308
1304
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
IEuU
132
kzr?
1323
175
1325

e
A\?!?f

1329
1329
1338
1331
1332
1333
1334
133%
1336
1337
1338
1339
1349
1341
1342
1343
1344
1345
1346

¥

¥  heen veed -

¥ 1, HRITF 1~ It writes a new recoerd or modified record

* file

¥ 2. READF 1~ It reads a record from data files

% 3, BMOVE -~ It helps in character manipulation

X 4, SFILL 1~ It

£ * helps in character manipulation
G
3%
%
¥
%
¥
%
¥

¢ S JECOM:~ It helps to compare to arravs of strings

¥ &, SDEAZ:~ It converts decimal to ASCIIX
7. MOD

in that progranm

M=0
N=(
KOUNT=0
KONT=0
IFL=0
Kam=(
KE={
KC=0
TVEW=1
TCOMT=0
G TCONT IS THE COUNT FOR SECOUN
Th=0
IFLGT=0
DO 5 I=1,MM
DO 5 Jm1,P
TFCIPRGCY, 1) ONE 1Y GO TO S
IFCIPRECL,2Y.NE. 2) GO TO 5
0 TO 14
CUNTINUE
WRITE(Z0,1)
1 FORMAT ¢ lH , TFROM MIT ‘;'? NG
GTOP
[ e XX TDENTIFTERS IN ‘FROM CLAUSE’ ARE RECOVERED FROM
™ ¥ ID TaplD Ivapt
10 DO 1S TE=1,M7
TFCIPRSCIHT 1) UNE L TTARLCIT, 210) GO TO 195
TFCIPRSCI+1,2)Y JNE ITART(IL, 220 GO TO 15
GO TO 20
13 CONTINUE ~
20 Call. SFILLOIRBUFT, 1,20, BLANI
DO 25 1J=1,10
IFOITAR1(TL, I (EQL1H B0 TO 52
TBRUF I (LT »=ITABLICIT, 10

a4

130

In body of our program following systems subroutines have

in data

fills a buffer by any character , it also

i

also helps in character manipulation,
- It helps to get remainder din arithmstic function

- g OPEM 1 Tt helps to open an ewisting file for accessing
¢ %, CLDSEs— It helps to close a file to prevent its further

G R T T s R T P P P P PP R P e P TP PP P TR T P L ST

s K ok ¥ oxom om W o X

usge X

w
¥
%
%
¥
*

%
%

.}(. AX. .x‘ vetn ese vaen



1347
1348
1349
1350
1nul
145
1%35
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
13710
1371
1372
1373
1374
1375
1376
13727
1378
13979
13810
13861
1382
1383
1504
1385
13586
1387
1388
1349
1350
13%1
1392
1393
1394
1395
1394

26

S0

KUUNT”KQUNT*E

mwe== CHECK WHETHER THE RELATION GIVEN
IN THE RELATION DIRECTORY

CalLl OPENCIDUE, TERR, NAME, 1, ISECU)

IFCIERR  NE.2) 60 TO 101

ITFCKOUNT. LT, 10060 TO 53

GO TO 54

call SFILLCIBUFL, 19,20, BLANK)

CALL HABS(TBUF1, 10,6, NUMER)

TF (NUMBR . EGQ L 0) NUMBR =6

N1 =NUMER

CALL CODE

WRITECTRUF, 263 (CTBUF1CIX) , IX=1,10)

FORMAT (10A1)

CALL BFILLCIC, 1,160, BLANI)

CALL READF (IDCE,TERR,IC,80,LEN, NUMER)

TRUG=1

DO 50 TEUC=1,4

IND=1+(IRUC~1) %12

IREGT =6+ (TRUC-1) %4

TER=0

TFCISCOMCIRUF, 1,10, 10, INO, TERD IS0, 5%, 50

CONT INUE

DO 62 NE=7,10

CALL SFILLCIL,1,140, BLANK)

CALL READF CIDCE, IERR, 10,80, LEN,N2)

IFCIERR LT, 0IGO TO 101

TRUC=1

DO 68 IBUC=1,4

TNO=1+CTRUC-1) %12

TREGT =6+ (IRUC-1) %6

TER=0 4

TFCISCOMCTRUF,1,10,10,IN0,IER) Y 62,55, 62

CONT INUE

CALL CLOSECIDCED

CHECK IN THE ViEW DIRECTORY
CALL OPENCIDOR, TERR ,NAMZ, 1, IGECL)
TFOTERR ONE.Z2XGO TGO 101
CALL HASSCIBUFT, KOUNT , 19, NUMER)
TF ONUMER (EG, 0)YNUMBR=19
CALL SFILLC(IG, 1,160, BLANKD
CALL READFCIDCR, TERR , TC, 80, LEN, NUMBR)
TFOIERRVLY.0OGO TO 101
DO 8G IRUE=1,35
ING=1+(IBUC~1)216
IBEG=H+ CIBUC-1 ) %8
TTYP=12+(IRBUC~1)%16
TER=Q

lN ‘Juti?Y £ \I‘;W‘

o e e e IF RELATION NOT FDUND IN RELATION DIRECTORY,

TFCTSCOMOIEBUR, 1, 2%xKOUNT, TG, ING, TER) Y85, 88,85

131



L3977
1398
L399
1444
1401
1402
1403
1404
[40%
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
14240
142
1422
1423
1424
14520
1486
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1441
1441
1442
1443
1444
1445
1444

82

38

CONTINUE

DO B& NE=20,22

CALL SFILLCIC, 1,160, BLANK

CALL READF CIDCE, TERR,IC,B0,LEN,ND)
IFCTERR LT, MGO TO 101

TEUC=]

DO 86 IRUC=1,S

INO=1+ CIRUC-1) %16

TBEG=6+{ TEUC—-1) %8

TTYP=13+( TRUC~1) %16

TER=0
TECTSCOMCIBUR, 1, 2xKOUNT , T0, TND, TER) ) 86, B8, 86
CONTINUE

WRITE(20,82)

FORMAT(IH , /RELATION NOT FOUND‘)
CALL CLOSECIDCE)

STOP

CALL SMOVE CIC, ITYP, ITYP+3,NF, 1)
CALL CODE

READCNE, 90)N1, THULT

FORMAT(212)

CALL SMOVE CIC, 2% IBEG-1,2%1REG, T7,1)
CALL CODE

READ (12, 891U

FORMAT(I2)

e CHECK WHETHER RELATION I6 SUSPENDED e

IFCTULER. GO TO 5¢

WRITE (20,82)

FORMAT(IH , ‘RELATION FOUND IN VIEW DIRECTORY/)
IVEW=1

CALL CLOSECIDOE)

GOOTO 500

TRUGY =T RUC

CALL SMOVE (I, 22 IREGT~1, 2% TREGT, 17, 1)
CALL CODE

READCIZ, 63) TU

FORMAT (1)

TFCIULER. 660 TO 58

WRITE (1, 58)

FORMAT (1M |, "RELATION FOUNDY)

GO TO 59

WRITECEO,51)

FORMATCIH ,‘RELATION IS SUSPENDED, QUERY CANNOT BE PROCESSED)
STOP

CALL CLOSECIDCE)

CALL SFILLCIBUFZ, 1,40, BLANK)

CALL SMOVE CIRUFT, 1, PXKOUNT, TRUFS, 1)
CALL OPENCIDCE, TERR,NAML,1,ISECUD

TFCIERR ONE.2)G0 TO 101
o ATTRIEUTES IN SELECT AND WHERE CLAUSES ARE

132



1459
14640
1461
1462
1463
1464
1445
1466
1447
14468
1469
14710
1471
1472
1473
1474
1475
14764
1477
1478
1479
1460
1481
148
14873
14014
1485
14864
1487
1488
148
1490
14%1
1492
1493
1494
1475
14%6

C R E “ R } !‘i ["l L" D g::' R ” ﬁ I "' (\' I.:{ i 4e4b 9108 000 es0n 224k 2104 Hsus sees vuse moss YHer Le4E mse s00e a0d Ser aemy d4be dore soen neuR Eese o

a7 DO HO KI=1,MT
IFCIPRGCT 1,12 NELVITART(KT, 21060 TO &0
IF(IPRS(IWI?E)‘NE=ITAB1(K!,RE})GH T0 &0
M=+l
GO TO &5

60 CONTINUE
WRITE(20,461)

&1 FORMATOIH , "ATTRIRBUTE NOT IN ITaRl")

STOP
&% CALL SFILLOIBUFT, 1,20, BLANIKO
KONT=0

DO 66 Th=1,10
1“(13hﬂl(V! IGY EQ.1H 6D TO &7
IBUFI(IG)*KT&BI(KI,IG)

&b KONT=KONT+1

67 CaLL SFILLCIBURE, 2%0UNT+1, 40, BLANK?
CAall SMOVE(IEUFT,1,2%K0NT, 1BUF3,$kKOUNT+1)
TFOOKOUNTHKONT)Y LT . 2060 TO 44
GO 70 &8

[0 e ot CHECK WHETHER THE ATTRIBUTES GIVEN IN QUERY

{': ;":: X I S; 'T ’l' N 'r }_l r' D '[ R !"' (" "I' {i R \(‘ atet o1e SINS Trae mere $ire Sms FEBY ReRd bee weus APUS T00R Stes efes Sems dmey TP FeEy faes

H4 CALL SFILL(IBUFS, 22 KOUNTHKONTY+1, 40, BLAMIC
Lt LALL HASS CIBUFE, 20,31, NUMER)
TFOMUMEBR , EQ, 0 NUMBR=31
CaLl. CODLE
WRITECIRUFF, 49 (IBUFICIX) , IX=1,2073
FGPM\?(“ﬂﬁi)
CaLL SFILLOTE, 1,256, BLANIK
CALL READF(OIDOE, TERR,TE, 128, LEN, NUMER?
IFCTERR LT.OXGO TO lﬁi
KK (= KUHNY%KONT
TER=(
TRUC=1
DO 72 TRUC=1,3
IRNO=1 (TRUC-1) %32
TFATGCOMOIBUFF, 1,KKO, TE, ING, TERYY72,73,72
78 CONTINUE
DO7Y N2=32 35
Call SFILLOIE, 1,254, BLANKD
Call. P!ﬁDi(IDPH TERR, TE, 128, LEN,N2)
TFCIERR.LT.OOXGO TO 101
IBUC=1
pO 79 IBUC=1,3
INO=1e(IBUC-1 %32

b

-\.::-

TER=4
IFCISCOMOTRBURF , 1, KKO, LE, INQ, TERY YV, 73,79
79 CONTEINUE
WRITE(2G,77)
77 FORMATCIH |, “ATTRIEBUTE NOT IN DIRECTORY?)
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1497
1498
1494
1500
1501
1502
1 03
G504
15“5
150646
1507
1508
1509
15140
1511
1512
1913
1514
1515
1516
1517
1518
1519
THE0
1521
1522
1523
1524
1525
.J. :.‘; ()
1527
1528
1589
15340
15;) i
153D
1533
1534
1H3S
1536
1537
1538
1539
1540
15341
1542
1543
1544
1545
1546

7%

76

7%

78

154

HTOP

WRITEC(T,76)

FORMAT(IH ,7Attribute found’)
KKB=23+ (ITRUC-1) %32

CALL SMOVECTE  KKR, KKE+3,KF, 1)
CaALL CODE

READ(KF , 750KE

FORMATC(I4)

Ka=Ka+1

IBTRT (KAX=K2

CALL SMOVE(TIE  KKR+4, KKRB+5 ,KG, 1)
CaLL CODE

READ (KG,782K3

FORMAT(I2)

KE=K3+1

TLEN(KRE) =3

IF(NCER. 126G TO 200
IFMER.IFIGD TO 150

I=1-1

Ki=1

GO TO 57

N 1

M=0

DO 1E5 =1, M

DO 155 J=i,2

ITFCIPRSCI, 1) NE.2YGO TO 155
TECIPRECI,2) . NE. 26060 TO 155
K=1

GO TO 57

CONT INUE

WRITECE0, 156)

FORMAT(IH "= 18 MISSING")

STOP

o THE LITERALS GIVEN IN QUERY ARE RETRIEVED

FROM THE LITERAL TAELE ITAE o

DO 220 TK=1,ML
ITFCIPRECTH1, 1) NE ITARCIK 410260 TO 220
IFCIPRG(T+1,2) NE L ITARCIK, 4260 TO 220
GO TO 228

CONTINUE

WRITE (20,2213

FQRMQT(IH SULITERAL NOT IN ITaB™)

5TOP

Cabl SFILLCIRUFL, 1,80, BLANK)

DO 230 L=1,40

TEUFL ALY =1TABCTIIK, LD

Cal.l CLOSECIDCR)

e 2 % Appropriate data files are opened & retrieval

% done according 1o guery
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155Y
1560
1561
1562
1563
1564
1565
1566
1567
1568
1 i\)?’
18570
1571
1572
1573
lﬁf@

1 !.a’ i
1576
1577
1578
‘i ",‘()
1580
1581
1582
1583
1584
1588
13586
1587
1588
158Y
l 540

1591
1592
1593
1594
1595
1596

243
2R

237

238

239

241

243

248
342

250

IF((Nl.E@-l).éNﬁ,(IBUCI.EQ-I))GQ TO Eﬁﬁ
TFCNTVEGR.2)Y AND, (TBRUCTVER. 136D TO 236
IFCONT L ER, ?).QND,(IBUCI;EQXE))GU T EB?
TFOONT L ER. 4 JAND, CTBRUCTVER. 12260 TO 238
TFOONT L EG. 4 AND, (IRUCT L EQ. 2160 TO 239
CTFCONTVER L SY AND, (TBUCT VER . 12360 TO 240
ITFOONTLVER. &) JAND CIBUCT VER. 1260 TO 241
TFOCONTVER. 5 AND (TRUCTLER ., 23300 TO 242
WRITEA(20,243)

FORMATC(IH , “WRONG RELATION NAME)

Call OPENCIDOR, TERR ,NAM3)
IFCIERR ONE. 260 TO 101

GO TO 249

CaLL OPENCIDCE, IERR , NAM4)
ITFCTERRONE. 260 TO 101

GO TH 248

CALL OPEMCIDCE, TERR,NAM7 1, T6EC)
IF(IERR, H:,?EGG 1O lﬂl

GO TO 248

CaLl OPENCIDOR, TERR,NAMD)

IFCTERR ., N“,“)Fﬂ TO iﬂl

DALl OPENCIDCE, TERR,NAMIL, 1, T8ECU
ITFCTERR . NE.2XGO TO 101

GO TO 2249

CALL, OPENCIDCOR, TERRE,NAMB, 1, TSECD
TFOIERRONE . 2260 TO 101

GO TGO 248

Call OPENCIDOR, TERR ,NAM?, 1, TBECU)
IFCTERR. Nl.P)(D T0 101

GO TO 248

Cal.L OPENCIDCER, TERR,NAM1O0, 1, JJE[U)
TFCLERR ONELZ2)Y GO TO 101

TFCIEARY  NEL 6260 TO 250

KUNT=0

LO=G

LP=1

DO 345 LP=1,40

IFCIBUFLCLP Y CEQLIH GO TD 344

LO=1.0+1

IBUFCOLOY =TRUFL(LP2

KUNT=KUNT+1

CONTINUE

TFOIFLGT D EQ. 16O TO 346
IFCIFLAG . EQ. 160 TO 209

DO 300 Iwn=1,10

ITE=0

CALL SFILLOIE, 1,256, BLANIO

CALL READF(IDCR,TERR, IR, 128,LEN, IN)
ITFCTERROLT .0 GO TO 101

CalLL SFILLCIBUFZ, 1,512, BLANK)
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1597 CALL CODE

1598 READCIE, 232) (IBUFRCIXD, IX=1,2%56) -

1599 FORMAT(256A1)

1600 TER=0

1601 IST=TETRT(KA)

1602 TSTT=2% 18T ~1

1603 TLT=TLENCKA)

1604 LITL=2% CIST+ILT~1)

160% 346 IFCIQRY.NE.&XGO TD 292

1606 CALL SMOVE CTRUF2, ISTT,LITL, TRUFP, 1)

1607 LH=0

1608 IFCITE.ER. 1)G0 TO 350

1609 LF=1

1610 DO Z50 LF=1,40

1611 LH=LH+1

1612 IF CIRUFP (LFDY LERLIH Y60 TO 352

16173 TRUFX (LHY = TBUFP (LF)

1614 ITE=1

1615 350 CONTINUE

1616 352 IFCISCOMCIRUFC, 1, 2%KUNT , TRUFX, 1, TER) 353,354, 353
1617 353 CALL SFILLCIBUFX,1,80,BLANK)

1618 lLH=0

1619 IFCLFL.GT. 40060 TO 300

1620 TFCIRUFP CLF+1) JEQ. 1H G0 TO 300

1621 GOOTO 350

1622 354 CALL SFILLCIBUFX,1,80,EBLANK)

1623 CALL SFILL C(IBUFC, 1,80, BLANI)

1624 TFLGT=1

1625 IFCIRUFLGLP+1) JEQR.1H D60 TO 245

1626 IFCLP+1,GT. 4060 TO 245

1677 KLUNT=0

1628 LO=0

1679 GO TO 345

1630 292 IF(ISCOMCIBUF2, ISTT,LITL, IRUFL, 1, TERYYZ00,24%5,300
1631 300 CONTINUE

1632 IFCIFLAG.ER. 1060 TO 910

1633 GO OTO 900

1634 24%  IFLAG=1

1635 IFLGT=0

1636 TCONT=T00NT+1

THRT (o o e RESULTS OF RETRIEVAL ARE PRINTED o o
1638 DO 251 L&E=KA~-1,1,~1

1639 GO TO 301

1640 251  CONTINUE

1641 IFCIGRY . ER. 6060 TO 342

1647 GO TO 300

1643 301  IF(CISTRT(LE) JER.1).AND, C(N1.EQ. &) .0R. C(N1.ER.6) . AND. (TRUCT .EQ.2))
1644 %3360 TO 382

1645 IFCISTRTOLE) VEQ.1G0 TO 371 :
1646 IFCCISTRTOLEY VER. 410 LAND. CCNTLERL 1Y OR.(NTLER. 20, DR . (NT . ER.4)))

xS
in
ra

136



1647
1648
1649
1650
16851

1652
1653
14654
1655
16546
1657
16358
1659
1660
1661

1662
1663
1664
1665
1666
1667
14668
1669
1670
1671

1672
1673
1674
1675
1676
1677
1678
1679
1680
16821

16B2
1683
1684
1685
1686
1687
1688
1689
1690
1691

1692
1693
1694
1695
1696

a6
370
4220
371
421

®*GO TO 377

TFCCISTRTOLSY JEQ. A1) AND, COMNT L ER, S AaND (TRUCT EQ. 1) JOR CONT L ER

¥, 2Y AND L (TRUCT L EQ. 22023360 TO 385

TFCISTRTOLS) VEQ. 61260 TO 386

IFCOISTRTOLGY JEQ.67) . AND . (NTLER . 40  AND  (TBUCT  EQ. 260 TQ 387
IFCISTRTOLE)Y JEQ, 67360 TO 373
ITFCCISTRTOLSY JEQ.101)Y L AND . (NLLER.2XXG0 TO 3940

TFCCISTRT(LSY JEQL81)  AND, (N1.ER. 4))60 TO 397
TFCISTRT(LEY (ER. 8160 TO 393
TFCISTRT(LEY JEQ. 6960 TO 380
IFCISTRT(LEY EQ. 111360 TO 394

TFCCISTRTOLE) LEQ. 85)  AND, CONT.ER.S) .OR, ({(N1.EQ.2).AND. (IRUCI.EQ.2
%3360 TO 394

IFCISTRTOLEY JEQ. 77060 TO 397
IFCCISTRTCLSY JER.73) , AND. (N1 EQ. 160 TO 374
ITFCISTRT (L) VEQ. 73060 TO 375
IFCISTRT(LSY EQ. 113060 TO 298

TFCESTRTOLS) VEQ.95)G0 TO 400
IFCISTRT(LEY VEQ. 82360 TO 270

TFCCTSTRTOLE) LER.85) L AND, (N1T.ER.2) . AND, (TBUCT EQ.1))60 TO 381
TFCCISTRTOLS) JEQL 85) L AND, (N1 EQ. 4060 TO 383
TFCCESTRTOLSY JEQ.115) L AND . (N1.ER. &) 60 TO 401
TFCCIBTRTOLS) VEQ.115) LAND ., (NT.ER.5)XIG0 TO 402
TFCCISTRTOLS) LEQ. 970 AND , (N1.ER. 1060 TO 384
TFCISTRT(LSY VEQ.97IG0 TO 403
ITFCISTRTOLEY LEQ. 107060 TO 404
IFCISTRT(LE) JEQ. 89)GD TO 378
IFCCTSTRTOLE) LEQL 135) L AND, (N1, EQ. 6260 TO 405
ITFCCISTRTALS) VEQ. 99)  AND, (N1 . EQ. 2260 TO 407
TFCCISTRTOLS) JEQ. 135) ,AND . (N1 EQ.5) )60 TO 404
TFCCISTRTOLSY VER.99)  AND, (N1 . EQ. 560 1D 408
IFCISTRT(LSE) VEQ. 147060 TO 409
IFCISTRT(LS)Y (EQ, 123260 TO 410
IFCISTRTOLEY JEQ. 155060 TO 411
TFCISTRT(LEY (EQ. 105360 TO 412
IFCISTRT(LE) JEQ. 11960 TO 413

IFCISTRT(LEY JER.I67)G0 TO 414
IFCISTRT(LE) VEQ. 14360 TO 415
TFOISTRT(LS) EQ. 161060 TO 416

IFCISTRTOLS)Y (EQ.125)60 TO 417
TFCISTRTLSY (EQ. 183060 TO 418

WRITE(20,265)

FORMATC1IH , “CORRECT ATTRIBUTE IN DIRECTORY NOT FOUND)
STOP

WRITE (20,4200 (CTRUF2CIX) , IX=83, 85)

FORMATCIH /7,7 STATUS:~ /5%, 681)

GO TO 395

WRITE(20,421) (CIRUF2CIXY, IX=1,40)

FORMATCIH L/, TITLE:~ ¢ 5%, 40A1)
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1697
1698
1699
17040
1701
1702
1703
1704
1705
1706
1707
1708
1749
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
172
1722
17823
172
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
173%
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746

372
422

373
423

375G
y. S

376
426

377

447

378
424

380
430

3t
431

a2
432

383
433

384
4354

385
437

386
438

387
439

3910
436

371
449

392

GO TO 395

WRITE(2G, 422 )(TBUF”(IX) IXem 71 733
FORMATC(IH /7,7 COPYNQ:- 7 X,Pﬁl)
GO TO 393

WRITE(20,423) (TRUF2CIXY , IX=67,68)
FURMﬁT(lH 450 VOL Ur“if'w ’ )\;X,eﬁl)
30 TO 395

WRITECZG,425) (TRUF2(IX) , IX=73,84)
FURﬁﬁI(IH 277 CARDND: - 78X, 12A1)
GO TO 395

WRITEC20,4263 (IRBUF2CIX) , TX=73,80)

FORMAT (1H , 7,7 PRICE:~ ¢ 5% ,861)

GO TO 395

WRITEC20,427) (TRBUFR CIX) , IX=41,56)
FORMATCIH /7,7 AUTHOR:~ / ,5X.2661)
GO TO 395 '

WRITE(20,428) CTRUFRCIN) , IX=89,96)
FORMATC1H 7,7 LIBDIV/~ ¢ 5%, 861)

GO TO 395

WRITEC20,430) CLRUFR (LX), IX=6%,70)
FORMAT (1H 7,7 EDITION:~ ¢ ,5X,241)
GO TO 395

WRITE(20,431) (TBUF2(1X), IX=8%,110)
FORMAT(1H ,/, ¢ ISUEENANE:~ ¢ ,5X,16A1)
GO TO 395

WRITE (20,432 CIRBUFECIX), IX=1,60)
FORMATCIH ,7,7 NAME:~ 7 ,5X,60A1)

GO TO 295

WRITE(20,433) (TRUF2(IX) , IX=85,54)
FORMATC1H , /7, DUEDATE:~ < ,5X,10A1)
GO TO 39%

WRITEC20,424) CIBUFR (IX) , IX=97,116)
FORMAT(1H ,/,7 CALLND:= ' ,5X,2041)
GO TD 395 |
WRITE(20,437) CIBUF2CIX) , IX=41,80) 39
FORMATCLH 7,/ PUBNAME:~ ¢ 5%, 40875
GO TO 395

WRITEC20,438) (CIRUFRCIX)Y , IX=61,100)
FORMAT(IH ,/,7 PLACE:- 7 ,5%,40A1)

GO TO 395

WRITE(20,439) (TRUF2(1X) , IX=67,76)
FORMAT C1H /7, ¢ DEGREE:~ ¢ ,5¥.10A1)
GO TO 395

WRITE (20, 436) (TEUF2(1X), Tx=101,130)
FORMAT(1H , 7, ISSUEADDR:~ * ,%X,30A1)
GO TO 395

WRITE(20,440) (TBUF2(IX), IX=101,110)
FORMATCIH ,/,¢ DATE:~ ¢ 5%, 10A1)

GO TO 395

WRITE(20,441) (CLRUFZCIND , IX=81,106)
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1747
1748
1749
17%0
17281

17352

1753
1754
1755
1756
17857
1758
1759
1760
1761

1762
17&3
1764
1765
176G
1767
16
1769
17270
1771

17783
1773
1774
1775
1776
1777
1778
1779
1780
1781

17682
1763
1784
17835
1786
17287
1788
178y
17910
1791

1792
1793
1794
1795
1796

441

393
443

394

396
444

IV7

398
4464

400

401
448

402
449

403
S0

404
435"

405

406
453

407
435

408
409
4190

411

413

414

FORMAT(IH 7,7 SUPERVISOR:- © ,5%X,R26A1)
GO TO 395

WRITE(20,442) CIBUFRCIXY , IX=61,84)
FORMAT(IH ,/,7 YEAR:~ ‘ ,5X,4A1)

GO TO 395

WRITECRO,4238) CIBUF2(IX) , IX=111,112)
GO TO 395

WRITEC20,444) CIBUFR(TX) , IX=85,94)
FORMATCIH ,/,7 MONTH:- 7 ,5X,1041)
GO TO 39%

WRITE(20,442) (XBUF2CIXY, TX=77,80)
GO TO 395 _
WRITE(20,446) CLEBUF2CIX) , TX=113,114)
FORMAT(IH ,/,¢ NUMBER:- / ,5¥,2481)
GO TO 395

WRITE(20,423) CIBUFRCIX) , IX=95,94)
GO TO 395

WRITE (20,4480 (IRUFZ(IXY, IX=115,134)
FORMATCAH /7,7 EDITOR:~ / ,5X,2041)
GO TO 395
WRITE(20, 449 CTRUF2CIX) , IX=11%5,134)
FORMATCIH ,/, FIELD:= ¢ ,5X,2041)
GO OTO 395
WRITE(20,4%0 3 CIRUFRCIXY , IX=97,98)
FORMATCIH ,/,7 COPYNO:— ¢ ,5X,241)
GO TO 295

WRITECR0,451) (CTRUFZCIX) , IX=107,146)
FORMAT(AH 5/, INSTITUTE:= ‘ ,40A1)
GO TO 395

WRITE (20,434 (IRUFRCIXDY , IX=135,154)
0 TO 3?%

WRITECR20,453) CIRUF2 (XD, IX=135, 174)
FQRHﬁT(IH L/, SUBFIELD:~ 7 ,5X,4041)
GO OTO 293

WRITE (20,435 CTBUF2(IX), IX=99,104)
FORMATCIH /7,7 ACOND:i~ © 5X,6A1)
GO TO 395

WRITE(20,449) CTRUFRCIX), IX=99,118)
GO TO 395

WRITE(20,449) (IBUFRCIX), IX=147,166)
GO TO 39%

WRITEC20, 449 (IRUF2CIX) , IX=123,142)
GO TO 395

WRITEC20,435) CTRUFRCTX), IX=155,160)
GO TO 395

WRITEC20,434) CTRUFZCINY, IX=10%5,124)
GO TO 395

WRTTE (20, 453) (TRUF2(1X), TX=119, 156)

NRITE(& ;453\(IBUFE(IX},IXmlﬁ?,ﬂﬂ&)
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1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1867
16808
18409
1810
1811
1812
1813
1814
1815
13164
1817
1818
1819
1820
1821
182?

l&m
1825
1826

1827

1828
1829
18230
1831

1832
1833
1834
.{H\J\J
1836
1837
1838
1839
1840
1841

1842
1843
1844
1845
1846

4135
416
417
-

418

419

G05
w03
501

a0

S0

S50

510
w7

GO TO 395

WRITECZ0,453) (TRUF2(IX),

GO TO 3935
WRITEC(Z0,420)(IRBUFZ
GO TO 3“”

CIX Y, IX=161,1

LX"”:14\J; L’;L.

hH&D

WRITE (20,420 (TRUF2(IX , IX=125,1302

GO TO 39b

e K IF THE

QUER

% CHECKS ARE

% IS8 DONE

CaLL CODE
READ(NF , 419)NG
FORMAT (14}

Y IS5 ON A

MADE ON VIEW DIRECTORIES AND RETRIEVAL

ACCORDINGLY
CALL SMOVECIE, 183,166,NF,1)

CaLlL SFTLLONE, 1,312, BLANIO
CaLL OPENCIDCBRZ, TERR,NAMIZ, 1, ISECW

IFCIERR . NE. GO TO
CALL READF(IDCER2Z,
IFCTERR.OLTY.056GO 10

101

YIEW THE CORRESPONDING

TERR NE, 256 ,LEN, NG

161

WRITEC(20,465) (NE(IX),IX=1,256)
FORMAT(IH , /7,7 ABSTRACT:- /

CALL CLOSECIDOCR2)
TFOIVEW. EQ. 1260 TO
6O TO 251

720

CALL SFILLCIBUFE, 1,40, BLANIKS
CALL SGMOVECTEUFT 1, 2xKOUNT , TRUFE, 1)

CalLl OPEN(IDOR, TERR,NAMS , 1

IF CIERR . NE, 2360 T0
IFCIORY . ER.&XG0 TO
DO 505 KI=1,MHT

101
LI

LEX, DEAAD)

L THECUD

IFCTPRGOT+3,2) NEITABT (KT, 22160 TO 509

GO TO 506
lUNYINUL
WRITE(Z20,501)

FORMAT(IH , "ATTRIBUTE

5TOP

PO S09 KI=1,MT
TF(IPRGCL+4,2)  NE,
GO TO 506
CONTINUE

GO TO 543

KONT=0

NOT IN

ITABL )

TTABRT(KY, 22360 TO 509

Cal.l. SFTILLLIBUFT 1,20, BLANK)

PO G106 To=1,10

TFOITARITAKT, TGY JEQG.1H DGO TO

TRUFTCIG)=XTABT (KT,

KONT=KONT+1

IG)

507

CALL SFILL CTBUFE, 2xKOUNT+1, 40, BLANK)

CaLl SMOVECIBUFTL 1, 2%K0ONT , IRBUF3E

KK O=KOUNT+KONT

140
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1847 Call. HABSCIRUFZ, KKO, 31, NUMER)

1848 C O TF ONUMER L ER, 0)NUMBR =31

1849 Call., SFILL{IE, 1,256, BLANK)

1850 CALL READFCIDOER,TERR,IE, 128 ,LEN, NUMER)
1851 TFOTERRLLY OGO TO 101

18562 CALL CODE

1853 WRITE(IRUFF, 508 (CTRUFICIXD, Ix=1,20)
1854 508 FORMAT(Z20A1)

1855 IRUC=]

1836 RO 515 TeUC=1,4

1857 INQe=] -« CTRUD-1) %2346

1858 TER=0

1859 TFATSCOMOIRUFF 1, KKG, TE, ING, TERYISS, 520,515
1860 515 CONTINUE

1861 DO BRE NA=32,34

1862 CALL SFILLGIBUFF, 1,20, BLANK?

18463 Call. ﬁFILL(IE,l,ESu,BLﬁNK)

1864 Cal.l READF(IDCE, TERR, TE, 128, LEN,N3)
166% TFCTERR . LT.OGO TO 101

1866 ITBUC=1

1867 DO S2% TRUC=1,4

1868 TNO=1+(TRUC 1)*3&

1869 TFOTSCOMOIRUFF 1, KKO, TE, INGQ, TERY Y 5AE , 520,550
1870 525 CONTINUE

1871 WRITE(20,526)

1872 H2é FORMATCLH , “ATTRIBUTE NOT IN VIEW DIRECTORY )
1873 oTop

1874 520 WRITE (1,527

1875 5a7 FORMATOIH , “Attribute found in VIEW?)
1876 KEB=27+ CTRUC-1 %38

1877 CALL. SMOVE(TE ,KKE,KKB+3,KF, 1)

1878 CaLl. CODE

1879 READ(KF, G282

1880 328 FORMAT (T4

1881 Ka=Ka+1

1 ag2 ISTRT (KA =K2

1883 CALL SMOVECTE, KKB+4 , )KKE+S ,KG, 1)

1884 Call. CODE

1885 READRCKE, 529K

1886 529 FORMAT (I

1887 KR=K B+

1868 TLENC(KEY=K3

18389 Call SMOVECIE KKB+6, KKRB+7 ,KG, 13

1890 Cal.l. CODE

1891 READKG, 5302K4

1892 5340 FORMAT (T2}

1893 KO=K{+1

1894 TRHS(KC Y =K 4

1895 TFOIFLLER, DGO TO 615

168%6 KS=IRHE (1}
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1897 GO TO (&600,60%5,237,606),K5

1898 600  CALL OPENCIDCEL,IERR,NAM3Z)

1899 IFCIERRNE.2)GD T 101

1900 GO TO 610

1901 605  CALL OPENCIDCEL, IERR,NAM4)

1902 TFCTERRLNE.2)G0 TO 101

1903 GO TO 610

1904 606  CALL OPENCIDCEL, TERR,NAMS)

1905 TFCTERRNE.2XGO TO 101

1906 610 IFL=1 .

1907 TFCIQRY VER. 6260 TO 627 -
1908 IFCIPRS CT+%,2)  NE, ITAE(1, 4202060 TO 620
1909 611 DD 625 L=1,40

1910 625  ITRUFL U =ITAR(L,L)

1911 615 I=I-1

1912 IFCILER. 1360 TO 700

1913 =1

1914 DO 630 KI=1,MT

1915 TFCIPRSCT,2) JNE L ITARL(KL, 2260 TO 630
1916 1G=1

1917 GO TO 506

1918 630 CONTINUE

1919 NRITE(20,631)

1920 631 FORMATCIH ,/VIEW ATTRIBUTE NOT IN ITAELY)
1921 BTOP

1922 620 WRITE(20,621)

1923 621  FORMAT(IH ,/VIEW LITERAL NOT IN ITAE’)
1924 STOP

1925 622 IFCIPRS(I+6,2) NE,ITARCL, 423060 TO 620
1924 GOOTO 611

1927 700 IBT=I8TRT(1)

1928 ISTT=2% 15T ~1

1929 TFILGL =0

1930 TLT=ILENCT) _

1931 LITL=2% (IST+ILT-1)

1932 IF CIQRY . NE. 6)B0 TO 702

1933 699 KUNT=0

1934 L.0=0

1935 LP=1

1936 PO 703 LP=1, 40

1937 TFCIRUFLOLPY JEQL 1M Y60 TO 704

1938 LO=L0+1

1939 TRUFCOLO )Y = TEUFL (LP)

1940 HUNT =K UNT +1

1941 703 CONTINUE

1942 704  IFC(IFLGT.EQ. DGO TO 706

1943 IFCIFLGLLER. GO TO 710

1944 702 DD 710 IN=1,10

1945 TTR=0

1946 CALL SFILLOIE,1,256,BLANK)
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1947 Call. SFILLAIBUFZ, 1,256, BLANIK)

1948 Coll READFOIDCRL, TERR,IR,128,LEN,TN)
1949 IFCIERR.LY . 0OGO TO 101

1950 Call. CORE

1981 READCIR, 701 CTRUFZCIXY , IX=1,256)
1952 701 FORMAT (256010

1953 TER=0

1954 706 TFCTURY O NE L &G0 TO 705

1955 CALL SHOVEJIBUFZ,TSTT,LITL , IBUFP, 1D
1956 LH=0

1957 TFCITROER.1GD TO 7407

1958 LF=1

195% DU 707 LF=1,40

1961 LH=LH+1

1961 TFOTBRUFPCLFY JEGLIH G0 TO 708

1962 TBUFX CLHD =TBUFP (LF)

1763 TTh=q

1264 707 CONTINUE

1965 708 TFOTSCOMOTIBURG, 1,2%KUNT , TBUFX, 1, TERY 709,711,709
1966 709 Call SFILLCIBUFX, 1,80, BLANK)

1967 L H=0

1968 IFOLF.GT 40260 TO 710

1969 IFCTBUFPCOLF+1) CEQ M 26O TO 710
1970 GO TO 707

1971 711 Call. BFTLLCEBUFX, 1, 80, BLANIO

1972 Call SFILLCIBUFG, 1,80, BLANK)

1973 IFLGT=1

1974 IFCTRUFLCLP+1)  EGTH 260 TO 715
1975 IFOLP+1, 6T . 40060 TO 215

1976 KUNT=0

1977 LO=0

1978 GOOTO 703

1979 708 ITFCISCOMOIRUFE, IS8TT, LITL IRUFL, L IERD 716,715,710
1786 710 CONTINUE

198 TFOIFLGL  EG.1XG0 TO 210

1982 GO TO 900

1983 7186 IFLGL=1

1964 ITFLGT=0

19845 TCONT=TCONT+1

1986 DO 720 LE=KA,3, -1

1987 GOOTO 301

1988 720 CONTINUE

1789 TFOTGRY CEQ. 66D TO 499

19240 GOTO 710

19291 101 WRITE(20,912YTERR

1992 912 FORMAT(IH , “TERR=" 12}

1993 aTop

17294 200 WRITECZ0,%11)

1993 211 FORMATC(IH ,/LITERAL DOES NOT EXIST IN DATA FILE?)
1996 sT0P
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1997 9140 Cal.l CLOSECIDCE)

1998 IFCTVEW NE, 16O TO 9350

19449 CALL CLOSECIDORL)

2000 930 IFCIGRY NEL 460 TO 10060

2001 WRETEA(20,960) TCONT

2062 960 FORMATCIH , “COUNT=",T4)

2003 1000 WRITEC20,1001) _

2004 1001 FORMATOIH 7,7 QUERY PROCESSED)

2005 CALL EXECCICOE, TONAM)

2006 EXND .
2007 € -e—-x%% Query processoer for CREATE Query statement starts here xx¥
2008 PROGRAM KRET,S

ap09 INTEGER BLANK,ITABY (30,220, TTARCED,42) ,TPRECE0,3) , I8TRE1(20,8)
2010 ¥, TRUF (200, TDURC144) ,NAMT (33  NAMZ (35, TA 20, TD20) , 160203
2011 ®, IGECUCE) ,IRO128) , T8TR(E0,2) ,KOMN(3)

2012 COMMON ITAR,ITABRL, TSTE, MM, MT, ML, IPRS, TQRY , IF ,I6TRI
2013 DATA MAMT,NAMA/ZHTE,2HET , 2H1 |, BHTE, 2HET , 2H2 /
2014 DATA ISECU/ZH-7,2HG6,2H19/

2015 DATA BLANK/GOQO0AOR/

2016 DATA ICDhA , KOMN/E, 2HCL , 2HEA , 2HR /

2017 N=1

2018 KON=0

2019 KOUNT=9

2020 KONT=0

2021 HT=0

2022 DO 5 K=1,20

2023 ITFCITARLCT IO EQIH G0 TO 6

2024 TRUF (KO =TTARBL(1,KD

2025 05 HOUNT=KOUNT

2026 & f:AaLL CODE

et Mo WRITECLA, 7Y CIRBUFCIXY , TX=1,20)

2028 7 FORMAT (2041

2029 CALL HASG(IRUF, 10,6, NUMERD

2030 IF (NUMEBR . EQ . 0 NUMER =4

2031 N1=NUMER

2032 CALL SFILLCIG,1,40,RBLANK?

2033 Call SHMOVECTRUF,1,2x%K0UNT, IG, 1)

2034 Call. OPENCIDOE, TERR ,NAMT 2, T5EQLD

2035 TFOTERRONE . ZGO TO 101

2036 CaLil, SFILLOYE, 1,256, BLANK

LR, Call READFOIDCE, TERR,IR,128,LEN,N1)

2038 TFCLERR LT GO 1O 101

ag3e TBRUC=1

2040 CALL BFILLAID, 1,40, BLANK)

2041 DO 10 IBUC=1,4

2042 ING=1+CTBUL-1)%12

2043 TEND=10+(TRUC-1)%12

2044 TER=(

2045 TFCISCOMOTIR, ING, TEND, IA, 1, TERIIIS,100,15

2046 15 IFCIGCOMOIR, IND, TEND,ID, 1, TER 10,30 ,10
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2047 140 CONTINUE

2048 DO 20 IR=7,10

2049 Call. SFILLCIR, 1,256, BLANIO

2050 CALL READF CIDCR, TERR, TR, 128, LEN, IR)
7051 TFCIERRLLT. OGO TO 101

2052 IBLC=1

e (R DO R0 IBUC=T, 4

2054 INO=1+CIRUC-1) %12

255 TEND=104+ CIBUC~1) %17

2056 TER=0

2057 IFCISCOMOTIR, INO,TEND, TA, 1, TERY 16,100,146
POEB 16 IFCISCOMOTE, INO, TEND, ID, 1, TERY20,29,20
2059 20 CONTINUE

2060 2 WRITE(R0,2:)

2061 22 FORMATC(IH ,“NO PLACE IN DIRECTORY’)
2062 STOP '
2063 29 N1=TR

2064 30 THUCF =1 RBUC

2065 CALL SMOVECIA,1,KOUNT, TR, IND)

2066 M=

2067 TE1=0

P68 CALL SDEARCIM,1,2, 181

2069 CALL SHOVECIM, 1,2, IR, TEND+1)

2070 CALL WRITFCIDCE, TERR,IE,0,ND

2671 IFCIERR.LT. OGO TO 101

2072 CALL SFILLCIE,1,256,FLANK)

2073 CALL READFCIDCE, TERR, TR, 128, LEN,ND)
2074 IFCIERRLLT. OGO TO 101

2075 CaLll CLOSECIDCE)

2076 DO O3E IP=1,20

2077 TFCISTRICIP, 7)) JEQ. 2060 TO 31

2078 IFCISTRICIP,?) JNEL1YG0O TO 25

2079 IFCISTRICIP,8) JERL1OGD TO 37

2080 IFCISTRICIP,8) L EQ. 12060 TO 38

206 TFCISTRICIP, 8) L EQ. 22060 TO 39

2082 31 TFCISTRLCIP, )Y VER. 23060 TO 500
2083 35 CONTINUE ‘

2084 WRITE (20,36

20085 36 FORMAT C1H |, “TYPE MISSINGY)

20846 5TOP

2087 37 TTYP =3

20RH GO TO 40

2089 38 TTYP=p

2090 GO TO %o

2091 39 1TYP=1

2092 40 CALL SFILLCTBUF, 1,40, BLANK)

20973 Nesplt

2094 KONT=0

2055 PO 4% I6=1,10

2096 IFCITART (N, IS) JEQ.1H 2GOD TO 46
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2097
2098
2094
21460
21401
2102
2103
2104
21405
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
21148
2119
2120
21
2122
2123
2124
2125
2126
ol W
2128
2129
21340
2131
2132
2133
2134
2130
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146

4%
44

Rt

Gl

a4

| >34
55

b

&0

&1

TBUF (I8 =TTARLT (N, IH)

KONT=KONT+1

Call., SMOVECIRUF,1,2=2K0NT,IG, 2%xKIOUNT+1)
CALL. HASBS(IGE, 20,31, NUMER)
TFONUMER L EQ . 0 NUMER=31

N2=NUMBR '

Call OPENCIDOR, TERR ,NAMZ, 2, TSECLD
TF CIERR O NE . 260 TO 101

CaLl SFILLOTIE, 1,254, BLANK)

CALL READFCIDCOR,TERR, IE, 128, LEN, NI
IFCLERRLT 0260 TO 101

ITBLC=1

DO S0 IBUC=1,3

INCO=1+CTRUC-1 I %32
TEND=20+(IBUC~1) %32

TER=0
IF(TGCOMOTR, ING,TEND, TD, 1, TER D IS0, 55,50
CONTINUE

DO 51 IR1=32,35

Cal.L SFILLOIR, 1,256, BLANK

Call. READFCIDUR, TERR, TR, 128, LEN,IR1)
IFCIERR LT, 0260 7O 101

TRUC=] '

PO 51T TBUC=1,3

ING=1+(TRUC~1) %32
TEND=20+(IBUC-13%32

TER=0
TFCTSCOMOTR, INO, TEND,TD, 1, TERY ST ,54,51
CONTIMNUE

GO T 21

N2=1R1

Cabl SFILLATA,T, 40, BLANK)

Call CODE
WRITECTA,S6X(TGECTIXY , IX=1,20
FORMAT(20A1)

CaLL SMOVECTA, 1, KOUNTHKONT, TR, ING?
TE1=0

CALL SDEAZCITYP, 1,2, TE1DD

Call. GMOVECITYP,1,2,T8,TEND+1?
NT=NT+1

TFANT . GT . MLOIGO TO 5090

CALL SFILLCIEBUF,1,48, BLANK)

bl &0 L1=1,2¢0

TBUF LT )=ITARMNT LT}

Call. SFILL{TA, 1,40, BLANIO

CaLL CODE
WRITECLA, &Ly (IRUFCEX)Y , IX=1,206>
FORMAT (Z20A1)

CALL SMOVECIA,1,4,TE, TEND+3)
NT=NT+1
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2147
2148
2149
2150
2151
')i ""J
”1”3

2154
miha
2156
a1&7
2108
2159
31&8
2161
2162
2163
2164
#1160
2166
2167
2168
2169
21710
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
S164

2185

2186
2187
2188
2189
21940

2191
'> S
297
2194
2195
2196

CALL SFILLCIBUF, 1,40, BLANK)
DO 62 LT1=1,20
b TRUF (LTI =ITARINT,LT1}
CALL SETLLCIA,L, 40, BLANK)
CALL CODE
MRITE (LA, 63 CTBUF CIX), IX=1,2M
&3 FORMAT(20A1)
CALL SMOVE(TA, 1,2, TR, TEND+7)
TE1=0
IF(KONLER, 1960 TO 70
CALL SDEAZCIBUCK 1,2, TED)
K (N1
IF(NLL LT 1060 TO 6%
K1=MOD(NT, 10
K=N1/10
TE1=0
CALL SDEARKR,1,2,TE1)
CALL SDEAZ(K1,1,2,IE1)
CALL SMOVE(KZ, 2.2 NA,1)
CALL SMOVE (K12, 8 NA,2)
GO TO 70
65 TE1=0
CALL SDEAZ (N1 1,¢,TE1)
COLL SMOVE (N1,1,2, NG,

70 CaLL SMOVENA,1,2, TB)!FNhf?)

Call MUUFCIIUCF 1, ;IB, TEND+11)
Call. wRITF(IBﬁB,IERR,IB,B,NH)
TFCIERR VLT 0XGO TO 101
GOOTO 35
100 WRITE(RZD,103)
103 FORMATOIH ,/RELATION ALREADY CREATED BEFORE,GIVE ANOTHER NAME )
GOOTO 500
101 WRITEC(20,102)TERR
162 FﬁRMﬁT(lH ; CIERR=,14)
arap
SO0 CALL CLOBECIDCE)
CALL EXECCICDA,KOMN)
END
M 2 2 2 2 2T TP T L P PP ST L P PP E ST E LT LT PR L LSS LT TP R LD L LD B

G ¥ This segrment helps to MODIFY tuples op to DBDELETE tuples x
C % from data file according to specifications *
0 3636 3 X6 636 56 6 36 66 306 6 3266 3636 5636 30 36 3606 6 36 696 50 0 26 36 260 06 2636 26 30 303 0 I 0 MM A M AN A NK

PROGRAM UPDAT,S
INTEGER IDCECA00),NAMY (), NANE(3) , BLANK , ITARL (30,22) , TRUF (40),
¥TBUF1(144) , TBUFRC128) ,NAMS C3) , TTARCE0,48) , TH(A0) , IDCED
xf490> NAML (3, NAHZ(3)  TBUFL (20), TSECUTE) , TEFRCS)  NAME (3) , NAM4A (3)
r31n<du,») NAMECE)  NAMG CE) , NAMT0C3) , NAMTT C3) , NANT2CE) , NAM13(3)
w) TSTELC20,8), ICODE (20) , IPARE (50 ,3) , LLNAN (33, NANT4(3)
COMMON TTAE, TTARY, TGTE, Mi, NANG , TVARS , TPARS , TARY , TF , TSTEL , KMN, 1CODE
%, JINUM, JFLAG
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2197
2198
2199
2a00
2201
2202
2203
2204
2205
2206
2207
w22
20y
221&
211
e...e..fl:...
2213
2214

ﬁij

bglf
2218
2ETY
2220
l..i’_‘l..-}

1' t’fo)g

.
2003

2224

Rl

rrs Foee fron 2.

2226
saa?
St
a9
2230
¢ foue ‘,7'1

a3

AR
L f..tl'q

L4
l)f’ ?).‘3

2236
2R3
2238

p
2#5?

2340
”?41
2042
2243
2844
2245

2846

DATA MAMT, NAME , NAMY , NAM1 , NAMZ , BLANK/ZHDE, 2HMG , 2HRD , 2HDE , PHMG , 2HE
*ZHDE, 2HMS ) 2H11, 2HCA “hﬁﬁ,LHﬁ¥,JH!b,?k}F,QHYl 0000405/

DATA ISECU,NAM3, NAMA/EH-7, 2H56 , 2H19 , 2HDHE, ?HMQ}QHGG,QHDP,uHMS,JHOI/
DATA Nﬁm,,¢ﬂﬂa,mﬁmxu NAMIT, NAM2/2HT0, 2HRN , BHAL , BHTH, 2HST , 2HS
*ZHIU, 2HRF | 2HLD , ZHCO , 2HNF , 2HFD , 2HCO , 2HNF |, ZHNG/

DATA NAM13,LLNAM, ICODX/2HUS , ZHRC , 210D , 2001, 2HE A, 2HR
DATA NAMI4A / 2HAR, ZHET, BHRC/

TCHAR =D

NUM=0

IFLAG=0

TTEST=0

LVAL=]

?

}

N:Vs

- %%% Contents of first row of array ITaBRL is transffered to TR %

L ——w-x%% & characters are also counted *

30

--x%%% TTART containg all IDENTIFIERS in guery statement *®
Call SFILLATERUF, 1,40, BLANK)
DO 2 KP=1,140
FFCLTARLCTEPY JERIH » GO TO 30
TCHAR =TCHAR+1
TBUF(KP»=ITABT (1 ,KP)
CALL HABSCIRBUF, 10,6, NUMED
TFAONUME . EQ. 0D NUMB%&
CALL SFILLC IRUFL, 1, 40, BLANK)

~—%%% Conversion Ffrom A1 Fformat te A2 Format  %X¥———

Call. CODE

WRITECTBUFL, 33 (ITBUF (LK) LK=1,11)
FORMAT(10A1)

PO JFLAG . ER.T ) D TO 22

CaLl SFILL (IR,1,40,BLANK).

CALL SFILL (ICODE, 1,40, RBLANK?

DO 4% IJH=1.,4
TCODECTIH =18TRT ¢1, TTH)

—e%%% Converasion from A1 format to AL Formal EBEXe—e—

CaLl. CODE

WRETE(IR, 42 (TCODECIGE) ,IG=1,8&)
FORMAT (&A1)

Call SHOVE(TBUFL,L,TOHAR IR, )

~ex%% File USRCOD is opened to check the right of wupdate for user »

CALL OPENMCIDOR, TERR ,NAMTE , 1, ISECW)
TFCIERRONE . 2) GO TO 708

Call SFILL ¢ TBUF1,1,200,BLANKY

CaLl, READF{IDOER, TERR,IBUFT, 100, LEN, TINUM)
IFCIERR LT 0 GO TO 708

PO G J¥y= 1,10

KOTRT=7+(JJI~1)x18

IFCIBCOMCTR, 1, 16, TBUFT ,K8TRT ,TERYY 0,6,35
CONTINUE

GOOYO 710

Call CLOSGECIDCR)

%% File DEMESRD dis opened to check the relation name specified xx
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22? 4 '7 {: PR I 3. X T reap e p———— b 5‘ s PR SR T O
2248 22 Call OPENCIDCOR,IERR,NANZ 1, ISECU)

2R49 TFOTERRONE 2 GO TO 705

2250 IRGIZ=30

2251 34 Call. SFILLAIRUFZ, 1,64, BLANIK)

2R52 CALL READF(IDCRE, TERR,TBUFZ, IRSTZ, LEN, NUME)

SRR TFCTERR VLT Oy GO TO 705

2254 TFCEFLAG . EQ. 1) GO TO 35

2enh TER=0

2256 POO4A0 NUAR=1,4

2Ra7 NETRT=1+{(NVAR~1)%12

2258 NFLAG=AH+ (NVAR-1) %4

2aGY TFCTSCOMCTIREUFL 1, TCHAR , TBUF 2, NSTRT ,IERY > 40,45 ,40

2260 40 CONTINUE

agehl O oee—-%%% Flag is set to 1 toe dindicate that relation name is 36 3 e e
2262 | ERERERES. b5 not in ori g inal dirsctor y [T R X X T T
2263 FLAG=1

2264 CaALL CLOSECIDCE)

2a6S C =—-exEx File DEMBO0 is opensd to check the view relation name XX¥e—e-
aal & f‘; aron wevm cnas s S5fe e fi snsn ss0e eres amoe vere surs s bery s 1 e U r F’ W odirecter y annt s usn o ume 2500 00 Yo o o 000 s snn sera
2E67 CaLl. OPENCIDOR, TERR,NAME, 1, ISECLH

2268 ITFCTERR ONE, 2Y GO TO 705

2269 IRGIZ=32

28710 Call HABSCIRUF, ICHAR, 19, NUME)

waTl TFONUMEBLEGR, 0 NUMB=1%

2R7a GOOTO 34

2273 A5 L0 34 I=1,5

2274 LGTRT=14(T~1)x%16

na7S NFLAG=Z ¢ (I~1)x%x7

2276 IFCTSCOMOTIBUFL, L, TOHAR , IRBUFZ ,LETRT, 1, TER)Y 36,38,36

BR77 36 CONTIMUE

2278 WRITE(20,37) TBUFL

anvy 37 FORMAT(IH ,"Relation name - ",2X,5A2,2X,/, "neither in actual
2280 #cdirectory nor in view directory M)

2281 GOTO 710

2282 38 CALL SHOVECIBUFZ, (2xNFLAGY -1, 2xNFLAG, JVAR , 13

ryett O ML £ 34 Conversion from A2 format to 12 format K Yoo m
2284 [ XA Status of wiew relation name is checked KRR om
2285 0~ d%% in following +eu statements R
2286 Cal.l CORE

2887 READ{IVAR 146 Jvaki

2288 14 FORMAT (T2}

Zape IF{IJVART . EQ. 1) GO TO 14

2E90 WRITEA(206,15%) IBUFL

aev1 15 FORMAT(IH |, "View relation name suspended " ,2X,5A20)

paea o GDTO 710

2293 14 CalLL CLOSECIDER)

2294 € ~-——-%u% File DBEMB01 is opened to provided view atiributes e e e o e
229G L e XM R have occurred in query statement e e v 3 e 3y
2296 CALL OPENCIDCER,IERR,NAMA, 1, TGECLH
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2297
2298
")")()}‘?
2304
2301
2302
2303
2304
2305
@306
2307
2308
2309
2310
2311
2312
"J ?13
2514
2315
2316
2317
2318
'31?

2320
’3'7")1

2322

2323
2324
Rk
”?36
l- c)l.’f)
YT
23R
AAZN
2331

2532

Luéd
..... 34
o ;5 A5
2334
2R37
2230
2339
2340
2341
2%42
2343
2344
2R

23464

TFCTERR ONE .2 GO TO 705
IRGIZE=85
GO TO 39
29 CALL HASS(IRUF, TCONT, 31, NUMER)
IF (NUMER (EQ. 03 NUMER=31
GOTO 31
45 CALL SMOVE(TRUFZ, (2%NFLAG) -1, 2%NFLAG, JVAR, 1)
C ~~e—d%%% Conversion from A2 Format to I2 Format & status of D
L o—eemgxn relation name is checked 3 e
Call CODE
READCIVAR,27) JVAR1
27 FORMATC(IZ2)
IFCIVART JER . 1) GO TO 47
WRITEC20,28) IRUFL
28 FORMATOIH ,5A2,2X, "RELATION NaME SUSPENDED™)
GO TGO 710
47 CaLl. CLOSE(IDOR)Y
TTEST=1
L wemwexxx A flag is set to 1 to indicate the presence of relation ¥%¥——-
G owmeeee®X% dn DEMERD directory & file DEMS8® dis opened . Attributes %%%e--
L ——we-xx% are checked which have occured in guery statement, ——--%XXe--—
CALL DPENCIDCE, IERR,NAME, 1, I8ECL)
ITFOTERRONE, 2y GO TG 705
IRGIZE=4%5

.3 ITREG=2%TCHAR+1

DO HS TV=NANA, R, -1
KAUNT=0
CoLL SFILLCIRUF2,1,20, BLANK?
DO 46 TU=1,10
TFCITARL CIV, W LEGLIH ) G0 TO 44
KAUNT=KAUNT +1
44 TEUFR ftus~rrﬁpi<1u rux
44 Call. SMOVE (TRUF2 *KAUNT, TRUF , TREG)
ICGNTmKﬁUNT+IFHﬁR
TFCLCONT ., LT.20) CALL SFILLCIBUF, (2xICONTY+1,40,ELANK)
IFCITEST EQG. DY G0 TO 29
CAlLL HABSCIBUF, 20,31, NUMER)
31 CALL CODE
WRITECTRUFL,32) (CIRUF (IO, TK=1,20)
FORMAT(20A1)
CALL SFILLCTRUF2,1,170, BLANKY
CALL READF CIDOER,IERR, IBUFR, IRSIZE,LEN, NUMER)
TFCIERRLLT.0Y GO T 705 @
IFCITEST. EQ. DY GO TO 90
p0 4g Trul=1,3
JREG=1+ ¢ TRUC-1) %32
JEND=20+(THUC~1)%30
IF(ISCOMCTRUFR, TREG, TEND, IBUFL, 1,TERY) 48,%0,48
44 CONTINUE
WRITE(20,

{ad
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2347 53 FORMATCIH L, 7ATTRIBUTE NOT IN BUCKET )

2348 GOOTO 710

2349 50 LVal.=Lyuai+1

2350 TETR =23+ (IRBUC-13 %32

2351 TEND= 28+ (IRUC-1)%x32

s2352 CALL SMOVECTRUFZ, T8TRT, TEND, TBFR, 1)

2AE3 Call. CODE

2354 READCIRFR,B83) JTSTART,LENTH

235% 83 FORMAT(T 4,12

256 € %32 According to relation names different data Files arg  %¥XX-eee
PRI Y e 3 3 Kt e e s opened for specific use e e g s st av s 3 s 3o e e s oo
2358 84 TFCONUMBE L EG. T 2 JAND, (NVARVEGL 1) GO TO 600

2359 TFOOHUMEB L EQR. 23 AND, (ONVAR LEQ. 1)) GO TG 7040

2360 IFCONUMEBLEQ. 20 AND (NVAR L EQ. 233 GO TO 708

2361 TFOONUMBLER, 40 AND, (NVARLEQ. 1)) GO TO 8040

2362 TFOONUME L EG . 43 AND, (NUAR EQ . 203 GO TO 810

23563 TFOMUMBLER, S LAND, (NVARLER .12 GO TO 820

2364 TFOONUME . EG, 5 AND INVARLVER. 20 GO TO B30

2363 TFCONUME L EQ. &) AND, (NVAR VER. 12 GD T 835

2366 WRITE (26,05

2367 0BG FORMAT(IH , "RELATION NAME IS WRONG™)

2368 GD TO 214

2369 90 DO 92 Tl=1,4

2270 JETRT=1+(IL-12236

LRV JEND=ZR&HA(TIL-1) %36

2372 TFCTSCOMOTRUFL, L, YOONT , TRBUF2, JETRT ,IERYY 92,94,92

2373 92 CONTINUE

2374 WRITECZ0,93) ITRUFL

2EA7G 93 FORMAT(IH ,"Attribute concatenated with view relation ",2X,
2376 #/,20A2,8%, " doesnoet exists dn directoery ")

2R77 GOTO 7140

2378 94 LVAL =LVAL+]

237 KOTR =27+ (11.-1) %36

2380 KEMD=236+ (TL.~1)%364

2381 CALL SFILLCIBFR,1,10,BLANIK)

S382 Call, SMOVEC(TBUF2,KSTRT,KEND , TBFR, 1)

2383 0 ——ewds Conversion from A format to T Fformat Rk R Al
e N Lk in next few statements 34 3 v
238G CALL CODE

2386 READ CIEFR, 96 TSTART , LENTH, NUME , NVAR

2387 94 FORMAT(I4,12,12,12)

2388 TFOLVAL L EQ. 1) GO TD B4

2389 GOTO o0

23E906 600 CALL OPENCIDCEZ, TERR, NAM?,2)

2391 TFCOIERR ONE.2) GO TO 705

s39R IRGIZ=128

2R3 GO TO 200

2394 700 Call, DPERNCIDORZ, TERR ,NAMYL 2D

S 2395 TFCIERR ONE . 2) GO TO 705

AN IRGIZ=66



2397
2398
LR
24010
2401
2402
2403
2404
2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
2415
2416
2417
2418
~419
2420
2421
o peasd
2413
2424
2425
2426
2437
2429
2429
243%0
2451
2432
2433
2434
2435
2436
2437
2438
2439
2440
2441
2442
2443
2444
24485
2446

GO TO 560
708 CALL OPENCIDURZ, TERR ,NAME, 2, ISECL)
IFCTERREONE , 2Y GO TO 7065 :
IRGIZ=128
GO TO S500
g0 CALL OPENCIDORZ2, TERR , NAMZ, D
IFCTERR ONEZE.Z2)Y GO TO 705
IRGIEL=50
GO TO 500
8190 Call. DPENCIDOR2, TERR ,NAME, 2, 18ECU)
TFCIERR O NE .2 GO TGO 749
TRGIZ=12E
GO TO 900
820 CALL OPENCIDORZ,TERR ,NAM10,2, IBECLH
IFCTERR NE2Y GO TGO 705
IRGIZ=100
GO TGO 500
830 CALL OPENCIDORZ, TERR ,NAMIT, 2, ISECUS
TFOTERR ONE . ZY GO TO 705
IRGIZ=128
GOOTO 500
8335 Cal.LL OPENCIDORZ, TERR ,NAMIZ, 2, T8ECH
TFCIERRONE . 2) GO TGO 765
IRGTZ = 128
500 Call. SFILLCIR,1,80,RBLANIO
BOO601 1D=1,40
H01 TRAIDY=TTARCTIV-1, 110
19 CaLL SFILL{IBUFL, 1,40, BLANK
G —eee-%%% Conversion from A1 format to A2 format  %X¥d——eee
CAL.L. CODE
WRITE(IRUFL 18 (EBdD ,L=1,40)
18 FORMAT(A0A1)
O &0 Te=1,110
IF(MUM.GE . 1) GO TO 496
TREC=IH
L w———xx% Record size of data files are assigned here agoording  XAX-—m——-
i X to relation name specified in query statement Ko o o e o o
S570%  CaALl SFILL C IBUFZ2,1,2%IREIZ, BLANK)
CALL READFCIDORSZ, TERR, TBUFZ, IRGTZ , LEN, IREC)
IFCLERR LY. 0 GO TO 705
IFCISCOMOTRBUFE, ISTART, ISTARTHCLENTH-1) , ITRUFL , 1, TERY ) 690,692,690
690 CONTINUE
TFOONUMLER, THARS-1)Y L AND . (LISTROL, D) LER 1Y AND  (ISTROL,2) L EG. 16
%y3¥) GO TO 698
617 WRITEA(20,691) (TRUFL, I=1,202
691 FORMATCIH , “No record corresponds to literal 1-7,2X,2082)
GO TO 710
H92 NUM=NUM+
59 CONTINUE
TFCONUMLER. TVARS Y VAND . CCISTROL, 1) JER. 1) AND, (I8TE(L,2) JEQ.16)



2447 1) 6O TO A94

2448 TFCONUMLER . TUARS) L AND . (CISTREOL, 1V ER. 1Y JANDL CISTE(L, 20 EQ. &)
2449 ¥3) GO TO 6995 )
2450 698 WRITECR0,976) ( TBUF2AIF),IF=1,IRGTID)

2451 974 FORMAT(IH ," Tuple before update is - ",/,2X,128482)

2452 CALL SMOVECIRUFL 1, LENTH, TBUF2, IETART)

a4453 WRITECZ20,977) (IBUF2CIFY,IF=1,IRSTI)

2454 977 FORMATCIH , "Updated record®,/,2X, 128422

2455 678 Cabl, WRITF(IDCR2, TERR,TRUFZ, 0, IREC

2456 IF(IERR LT, 0 GO TO 705

2457 IFCCISTROL, 1) VEQ 1Y AND, (ISTROL,2) LEQ. 14820 GO TO 494

2458 M=10-1IREC )

245 IF(MUEG. 0 GO TO 694

2460 DO &BO J=1,M

2461 IP=J+IREC

2452 TG=IP-1

2463 Call. SFILL(IBLF2, 1, IRSTZ, BLANK)

2464 Call. READF CIDCE2, TERR, IBUF2, IRGTIZ,LEN, IP)

2465 IFATERR.LT . 0) GO TO 705

24866 CALL WRITFOIDOR2, TERR, IBUF2,0, T

2467 IFCTERR.LT. Q) GO TO 7205

2468 6840 CONTINUE

2469 Call SFILLOIRUFZ, 1, IRSTIZ, BLANK)

2470 CALL WRITFOIDOR2, TERR, TEUF2,0,1P)

2471 IFCIERR LTG0 GO TO 705

2472 694 Cal.l. CLOSECIDCE2?

2473 WRITE(2O,677)

2474 &7 FORMATCIH , "QUERY PROCESSED ")

ol WA GOOTO 710

2476 695 WRITEC2D,701) (IBUF2(IRR)Y,IRR=1,IREIZ)

2477 701 FORMATCIH , " Tuple to be deleted is 1-",/7,2X,128A2)

2479 CALL SFILLC IBUFZ2,1,2%IRSIZ, BLLANK)

o479 GO TO 679

2480 696 IREC=IRED

s481 GO TO 5709

2482 € =-e-—--%x% File manager errors are issved to user if he tries to %X%X%——-—e
2483 C ¥ acoess wrong relation name or data file *
2484 705 WRITE(1,70%) IERR

2485 709 FORMATCOIH " FMGR ERROR ",2X,T4)

2486 710 CALL EXECC ICODX,LLNAM)

S487 END

2488 € ~—--2%%% This segment is to define new views on existing relation S%%-
;Jqﬂ(} C B 0 K eene oaan 000 se0a sarn cosa oo name A 'l.'l‘?» é]'l"h"ibﬂ'i'({’?ﬁ- [ T D
24910 PROGRAM DEFVE,S

2491 INTEGER IDCECAD0) ,NAMBC(3) ,TRUFRCA0) , TRUFC128) , TBUFL (200, BLANK,
2492 %*THOSTOI28) ,IPARG(H0, 3, ITARL (30,22, TTEMSY , TRBUK (S , THECUCE),
2493 XTRLNKC20) ,T8TOR (6,300 ,NAMRC3) , TCC )Y NAME(3) , ITARCED, 42)

2494 ¥, IRUFLCTO) ,LVARC2)Y ,IDCEL (1440 ,NAMT (), T8TRE0,2) ,LRNAM(3)
2495 COMMOM TTAR, ITART,ISTE,N,NANA , TVARTG, IPARS

2496 DATA NAME, NAMR, ISECU, NAME/Z2HDE, 2HME , 2H0 0, 2HDE, 2HMS , 2101, 8H-7, 2H54 ,

153



2497
24983
2499
2500
2501
2502
20E03
2504
2505
2506
2507
2508
dviLiy
2310
aull
25912
2513
2514
2515
2516
2517
2518
2519
25240
Lo 2 2 olye ) 1

[t ¥ ol

vy i 20y 2
2has

253
2024

ryen ey
t..) ad r.‘.! o

2986
20327
aHas
2539
25340
2531
2uH32
2533
2534
2535
HAVICT]
ROE7
2538
2039
25440
2541
2542

*2H19, 2HDR, ZHMS , 2HE /
BATA NAMT,LRNAM, ICODC Z2HDR, 2HME, Z2HRD, 2HOL , 2HEA , ZHR 8/
TCAR=(
TiNUM=(
KAUNT=(
TDAT=0
TREG=0
IVAR3=(
ITVAR G =0
IXZ=0
TVEW=0
TER=0
IRAR=Q
IMAM=0
BLANK=000040D
DO 10 I=1,HN
C ~e—exx% TDENTIFIERS ( relation name concatenated with its s
G X H attributes ) are checked * % ¥
ITFCUIPARS (T 1) (EQ.4) ,AND , (LIPARS(TI-1, 1) EQ. 20 .AND., (IPARS(I-1,2) .,
¥EQ L322 CAND L (CTIPARSCI+1, 1) JEQ .22 AND, (IPARSB(I+1,2)  EQ. 3323
¥ GOOTO 110
10 CONTINUE
TFOINUM L ER.IDATY GO TO 135
WRITE(Z20,20 X
20 FORMATCOIH ,"No record corresponds to identfier:-",2X, I3
G TO 288
110 TDAT=IDAT+1
CALL SFILLJIBUFR, 1,40, BLANK)
0 =ee—xx% N0, of characters are counted in IDENTIFIERS . Wl v e o
C *%%  Table ITABL containg all identifiers coming in a XX A
C %% guery statement, Contents of ITAB1 are transferred to %xxXx%
[ x %% a bhutfer ITBUFR %X %
PO 115 T1=1,20
IFCITARBLCIPARS(L, 2y, 1) JEQ.IH 3 GO TO 114
TRBUFR(I D) =ITABRT(IPARS(T 2,11
115 ICAR=ICART]
114 TFCTCAR CNE, 200 CALL SFILLCATRBUFR, (2%ICARY+1, 40, BLANK)
Call HAGS(IBUFR, 20,31, NUKMER?
£ o—eeexxx File DEMSE is opened to checlk the concatenated relation with %
{: R 1 tTaoattre ’ h gty . PSR 2> 3
CALL OPENCIDUR, TERR ,NAME,1,168ECU)
TF(IERR ONE 2 GU TO 299
Call SFILLCIBUF,1,256, BLANK)
LAl READFUIDCE,TERR, TBUF , 45, LEN, NUMER)
IF(TERR.LT.0) GO TO 299
i =—x%% Conversion Ffrom Al format te A2 farmat AXM¥eem——
CALL. CODE
WRITE(IBLNK, 113y (YXBUFRCIX), IX=1,20)
113 FORMAT (2041
£ oemeeeg%% Concatenated relation & attribute i4 searched in bucket X%%—--



2547
2548
3549

5510
)I’.‘.‘l.. -1

Jdr
”TWZ
2554
2555

L

2557

2558

2559

2560
2561

2562
2 5(\1)

("l-
f-.\J(::'é-\
Ad&?

2568
"r:-t')‘?

2570
”“71

A572

2N73
2574

r)]:':}r'r-;

’5?6
a77
":”8
. \-.‘?(},
2580
2581
e.. \JBZ
253
r.. JP‘Q

2585

2584
2'587
YEHH

HSSQ

2590
*‘:r-t 1
i ia)
’3'—- ('33

2594

’ﬂ"j (,l |-.-)

wt \J(P’(:

-

DO 120 IRUC= 1,3
JBEG=1+(ITBUC-1) %32
JEND=20+CTRUC~1 %32
ITFCISCOMCIRUF , TREG, JEND, TRLNK , 1, TERYY 120,130,120
120 CONTINUE
WRITE(20,122) TEBLNK.
122 FORMAT(IH , " You are giving Wrong RELATION & ATTRIRBUTE in *,
¥/,1H ,"Hashed FORM:_",2X,10A2)
GO TO 288
1390 INUM=TNLM+]
CaLL SFTILLOIRUFT 1, 60, BLANIO
MEEG=21+{IRUC-1)%32
MEND=32+ (ITRUC~-1 %32
CALL CONVR (NUMER , THASH)
CAlLL CONUR(IBUC,?BUKIYﬁ
TBUFT (1 Y=1HASH
IBUFT (2 =TRUKET
CALL GMOVE CIRUF ,MBEDR , MEND, TBUF 1,5}
Call. Jﬁuvl(|BU51 13,16 LVAm,i)
L owemexdx Conversion Frnm A Format to 1T format »Exe——e—
Cal.l. CODE
READ(LVAR 128 JFILE, JBUKET
128 FORMAT(IZ2, 12
IBUFLCINUMI=IFTLE
TFCINUMLER. 1Y GD TO 235
TFCINUM.GT . 1) GO TO 133
129 PO 131 lUﬁk~l,8
131 ISTORCIDAT, IVAR)=IRBUF1 (IVAR)
GO TO 10
133 IFCIBUFL CINUMY LEQ, TBUFL CINUM-13 3 GO TO 129
WRITE (20 ,134) (IBUFL KO KO=1, TNUM)
134 FORMATCIH ,"You are defining view on different relations”,512)
GO TO 284
G oe-—e—-xxx File DBMBRD is opensd to check the relation name on which %%x%
& XK Yo v e e user is going to define his own wiew o o o e 30 36
235 CALL OPENCIDORT, TERR,NAMT, 1, I5ECWH
IFCTERRONE . 2) GO TO 299
KGETRT=11+(JBUKET-123%12
Call SFILL ¢ TBRUF,1,60, BLANIO
CALL READF (IDCBT, TERR, IBUF, 30, LEN, JFILED
IFOTERRLLT.GY GO TO 299
i ————x%x% Relation’s status is checked in few next statements whether %
G He e P v relation is suspended or restored e
CALL SMOVE CTBUF KSTRT ,KSTRT+1 ,MVAR , 1)
Call CODE
READ(MUAR , 2346 MUAL
236 FORMAT (I2)
TFOMVAL  ER . 1)Y GO TO 129
WRITE(20,337)
337 FORMATC1H , "RELATION NAME 185 SUSPENDBED ON WHICH YOU ARE DEF. VEW")

155



2597 G0 TO 288

2598 135 CalLL SMOVECIBUFT, 13,16 ,LVAR 1)

2529 Call CLOSECIDOR)

2600 € —we=xxx File DEMEDN0 is opened in which vser will check the existence %
2601 O *¥%% of wview relation name & entry will be given with its status X
26062 € K Y provided it is not existing in this directory e e Yo B
2603 CALL OPENCIDCR,TERRE,MNAMR, 2, TEECLH

2604 TFCLERRONE .2 GO TO 299

aL05 CALL SFTLLOIBUFR, 1,40, BLANK)

2606 : CAaLL SFILLOTBLNK, 1,40, BLANK)

2607 o DOO13& IM=1,110

2604 IFOITARBT L, MY LEQLIH > GO TD 147

2609 TVAR3=TUARG+1

2610 136 TRUFRCIMI=TTARL (1, IM)

2611 147 CALL HASSCIRUFR , TVARS, 19, NUMED

2612 TF(NUME  EGQ. 0 NUME=19

2613 CaLl. SFTLLAIRUF,1,128, BLANK)

2614 CALL READF CIDCE,TERR , TBUF, 32, LEN, NUME)

261G 0L X% conversion from Al Format to A2 format ¥ e e e
2616 CALL CODRE

a617 WRITECTBUFLT 137 (IRUFRCTITY,IT=1,10)

2618 137 FORMATC(10A1)

2619 B0 138 ITRUC=1,5

2620 TETRT=1+(IRUC-1)%16

ETEYEN! TEND=10+CIRUC-1)%16

2682 TFOIVARZ.LLT.10) CALL SFILLCIRBUFL, TVARZ+T, 10, BLANK)

26E3 IFCISCOMOTBUR,TSTRT, TEND, TRUFT, 1, TERDY)Y 148,139,148

2624 IFCISCOMOIRUF, ISTRT, TEND, TBLNK 1, TERY Y 138,189,138

2625 199 ITFCIXZ EQ. 1) GO TGO 138

2626 IXZ=1X2+1

a6LR7 ITTERM=NUME

2620 FRAK=TRUC

2629 138 CONTINUE

2630 DO 15T IVaAXi=20,22

2631 Call SFILLUIBUF, 1,64, BLANIKD

2632 CALL READFCIDOR, TERR, TRUF, 32, LEN, TUAXL)

DER3 IFCTERR.LT .0 GO TO 299

2634 BO 131 IVAX=1,5

2635 ISTRY=1+(IVAX~1)%14

2636 TEND=10+CIVAX -1 %16

2637 IFCISCOMOIRUF  TSTRYT, TEND, TRUF L, 1T, IERY) 154,139,154

2638 154 TFATSCOMOIBUR ISTRT, JTEND, IRLNK 1, TERY Y 151,155, 1351

2639 155 TFOIXZ ER, 1y GO TO 13

26440 IXZ=IXZ+1

2641 TTERM=TVAX]

642 IRAK=IVAX

2643 1581 CONTINUE

2644 IFCEXZ L EQ. 1Y GO TO 160

2hH4% WRITE (20,158

2646 154 FORMAT(IH ,"Please give some another view relation name®,

Srods
o
e



SH47
2648
2649
2EE0
2651

2652

28R
2654
!.. (.. \..l ‘J
2606
S6u7
2658
2HEY
2660
NEYY
S2hbe
2663
2664
2665
2hEhH
2667
2668
2469
2670
2H7
g
2673
ah74
LAY ]
2676
2677
D670
D670
26890
d6831
2682
2683
2664
2685
2686
2687
=68
2689
26910
2691
2692
2693
2674
2695
2694

160

139

237

SRR

C

240
245

246

249

S47

#¥/,"%all place of hucket in hd<hvd record no. & overflow area”,
#/,%ie Full ")

LO TO 288

Lol SFILL(IBUF,E)ESﬁ,PLANK)

CalL READFOIDOR, TERR, TRUF 128, LEN, ITERM)

LEEG=1+(IRAK~1)%14

LEMD=16+{IBAK-1)%14

-~ %%% Wigw relation name with its restored status ds given KA e e e
Ko e Ao rve eran eunn ssee s sss ks v suvn srne .L I3 D I{ M u U 7] l iraectar y e wvee sgas kp won aure o v ante save et vms sune wees o o M

NUAR=1

Call. CONVRINVAR ,NUART)

CALL SMOVE(NVART, 1,2, TBUFT,;11)

CALL SMOVECQLVAR, 1,4, TRUFT ,13)

CaLL SMOVECIBUFL 1,16, TRUF  LBESG)

Call WRITFCIDCR, TERR, TBUF, 0, TTERM)

TFCIERR.DLT.0)Y GO TO 299

GOOTD 257

RAUNT=1

Call. CLOSECIDOR?

%x% File DBMEO1 is 0pwn@ﬂ where existence of attributes will hw %%
3K s s wors 00e enoe s008 nene 20 seee 40ms acre wars savs ses sarm smns svas £818 sr0 o aeds et H023 e it s S250 oans nere ol k(i—?d . soes rons snan svve avn ese sern vest e Yo N cne

CALL OPENCIDCE, TERR, NAMR, 2, TSECU)
TF(TERR  NE.2) G0 Tn DY

Lo 280 IS= Q,Nﬁma

IYZ=0

KOUNT=0

TVAR9=TVAR9+1

CALL BFILLCIBUFT, 1,40, BLANK)

po 240 ISS=1,10
IFCITART (IS, ISS)Y EQ. 1H ¥ GO TO 245
TRUF1CISE) =T TARL (I8, 186)
KOUNT=KOUNT+1

CALL SHMOVECTRUFL, 1, 2%KOUNT, TRUFR, (2% TVARZY + 1)
IVARA=TVARZ+KOUNT

CALL SFILLCIBUFR, (2xTUAR4)+1, 40, BLANK)
CALL HASS (TRUFR, TUAR4S, 21, NUMER)
TFCNUMER . EQ . 05 NUMBR=31

ICE CIVARY ) =NUNER

TECIVARS . GT, 1) G0 TO 230

CALL SFILLCIELNK, 1,40, BLANK)

CALL SFILLCIRUFL, 1,120, BLANI)

CALL CODE

WRITE (THUF1,249) C(IRUFR(IU), TU=1,20)
FORMAT(20A1)

CALL SMOVE CIEUFT, 1,20, TRUF, 1)

CALL SFILLCIELNK, 1,40, BLANK)

oo e Brtiributes are searched in buckest of DHMBE directory X ke Koo

DO 247 ImMM=1,8
TRLMECIMMY=TSTOR (TVARY , TMM)
CALL SMOVECIRLNK, 1,16, 1EUF, 213



2697 CALL SFILLCIHOST, 1,256, BLANIO

2698 . CAlL READF(IDCR, TERR > THOST, 85, LEN, NUMER)
269G IFCIERR LT 0 Fﬂ T 299

az700 Call SFILLCIBLNK,1, %ﬂ,%LﬁNL)
2701 DO 258 TvaXa: 1 4

2702 NREG=1+ (TUAS 1)?36

2703 NEND*3&+(IUQK2“1)*3&

2704 ITFCTSCOMCIHO8T  NBEG , NEND, TBUF , 1,1
2705 262 TFOTSCOMITHOST  NBEG, NEND , TRLNK, 1,
2706 255 IFAIYZ . EQ. 1y GO 7O 258

2707 IYZ=1YZ+1

2708 TTEM{IVARY ) =NUMER

2709 TBUK(TVARS »=TUAXE

2710 288 CONTINUE

ERYY 253,270,252
TERY) 258,255, 258

A711 G eee%%% Attributes are searched in overflow area of directory XXX

2712 PO 260 TUAXI=32,34

2713 Cal.l SFILLOTIHAST 1,:?h;ﬂlﬁNk3

2714 Akl REﬁﬁF(IDUB,EFRR,}PQ SESLLEN, TUAXT)

2715 IFCTERRLLT. QY GO TO 299

2716 DO 2606 TBHAR=1,4

2717 MNEEG=1+(LTBHAR~1) %36

2718 NEND=36+ (TEHAR-1) %346

azty ITFAISCOMOTHOBT , NBEG, NEND, IBUF , 1, TERD Y 262,270,262
2720 262 IFCTSCOMOTHOST , NBEG , NEND, TBLNn,l,!rW)) 260,265,260
’?Q 26T IFCIYZ ER. 12 &ﬂ TO 260

2722 IYZ=1YZ+1

_f?? ITEMCIVARY Y =1VAX]

274 THRUK (IVAR? ) = TBHAR

2725 260 CONTINUE

2726 ITFCIyzZ. Bg. 1) GO TO 273

2727 261 WRITEL(20,271)

a7a2g 2721 FORMAT(IH ,"Please give sone anothsr view relation name ",
272 %/,1H ,"this view relation has been defined by some vser ")

2730 GOOTO 288

2731 2340 IFCITCOOTVARS)Y (EQ ICCITVARS 1)) GO TO 261
273 GO TO 246

2733 273 IBAR=TRAR+1

2734 DO 272 IVaARE=1,18

2735 272 (3¥UR(]H0H TVARS) =TRUF CTUARS)

2736 GO TO 280

2737270 IUEN*IUEN+1

2738 280 CONTINUE

2739 TFOCIVEM, EQ, TVARY) L AND ., (KAUNT . EG. 1) GO TO 290
2741 TFCCKAUNT EQG . 0 CAND . CTVEMEG. 03 ) GO TO 275
2741 GO TO 261

2T4D i DO 285 IH*l;IUﬁR?

2743 CaLl SFILLCTHOBT , 1,254, BLANIK)

2744 ITERM=TTEMCIW)

2745 TEHAR=TBUK {TW)

2746 CALL READFCIDUR, YERR, IHOST, 128, LEN, TTERM)

%]
~3
L
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2747
2748
2749
2750
2751
2752
2753
2754
2755

Sy e
t.{ £ ot

nen7
2758
2759
2760
276
2762
2763
2764
2765

2766

2767

2768
2769
2770
2771

2772
2773
2774
2775
2776
2777
2778
2779
2780
2781

2782
2783
2704
2785
2786
2787

2788
2789
27910
2791
279
2793
2794
229G

2796

TFCTERR.LY 0 GO TG 299
LBEG=1+{TBHAR~1) %34
LEND=34+ ( TEHAR -1 2 %34
CaLl SFILLOIRUFT, 1,48, BLANK)
PO 276 TE=1,18
276 THRUF1 (IR =18TORCIW, TED)
CaLl SMOVECIRUFTL 1,36, THOST , LEEG)
CALL WRITFLIDCE, TERR, THOST, 0, ITERM?
IFCIERR,LT. 0 GO TO 299
285 CONTINUE
Call CLOSECIDOR
286 WRITE(R20,287)
i FORMATC(IH , "GQuery is processed & entries in view relation ",
®¥/,"directory & view attribute directories are made ")
208 CaAlLL EXECUICODE, LRNAM)Y
2940 WRITECZG,291)
291 FORMATOIH ,"Your defined.view exists in directory™)
GO TH 288
C g% File manager errors are given to vser in case of accessing xx
C #¥%%  wroeng directory or beyond the directory ¥ %
299 WRITE (L ,303) TERR
303 FORMATC(IH |, "xx FMGR ERROR xx:",2X, 15}
END
e %% This segrent either RESTORES or SUGPENDS a relation L R
I name as needed b ¥ usen [ D P
FROGRAM RESTT,S
INTEGER TDCRCLI44) , TRUFR 20D, TBUFL (20, NAME C3) , LNAMCEY , TBECU(3),
X¥BLANK, ITARL (30,220, LBUFR (835, IBTRAEN, 2, ITARC3E0,42) ,TRRE(S50,3),
Y¥LLNAMOE) TCODELZ20),I8TRL (20,85, LRMNAM(3)
COMMON ITaBR, ITARL, ISTE,LKM, TNN, JITVAR , TER, TARY, IF, I6TETL ,KMM, TCODE
¥, JIMUM, TFLLAG
DATA NAME, LNAM, TSECU/Z2HDE, 2HME, 2HRD, ZHDE , 2HME , 2H00 , 2H-7, 2HS6,2H19/
DATA LLNAM, LRNAM, TCODC/2HUS , 2HRC, 2H0D , 2HCL., 2HEA , 2HR 8/
BLANK=00G040R
KOUMNT=0
e *#*%%  characters are counted | % %%
PO 10 I=1,10
TFCITARLICL, D) EQ IR » GO TO 15
TBUFR(I Y =1TABLOL, D)
19 KOUNT=KOUNT+]
1% TFOKOUNT LT, 10) Call SFILLOIBUFR, (2%KOUNTI<1,20, BLANK)
C w——%%% Relation name is hashed & an address i85 ebtained W e oo
CALL HASSCTRUFR 10,6, NUMRD
TFONUME . EQ. 02 NUMB=S4
C =we—xx% Conversion from Al format to A2 format XXX——e-
Call. CODE
WRITE(IRUFL, 20 (TRUFROTY ,I=1,102
&0 FORMATC10AL)
IFOIFLAG ER. 1Y GO TO 28
Call. CODE

\
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2797
2798
2799
2800
2801
2802
2803
2804
2005
2806
2807
20808
2809
2810
2811
2912
2813
2314
2815
2816
o317
2818
2819
[ml‘;l.. 8
’H.I
48
Y
m8?4
2805
L’&i:’b
2887
2888
Jearyele
2830
2831
2832
PEA3
2334
2ER3G
283
2837
2338
2039
2840
2841
apaz
2843
2844
2845
2846

WRITECIBUFR,25) (I8TB10L L), L=1,6)
a5 FDRN&T(&Qi)
CaLl SMOVE(TRUFL,1,KOUNT , TBUFR,7)

 e—ex¥% File WSRCOD i% opened to check the right of user ( gither % ¥
i X%% to restore or suspend the relation name or VIEW relation name

CALL GPENCIDCE, TERR LLNAM, 1, I8ECLH
TFOLERR ONEL2) GO TO 4%
CALL SFILLCGLBUFR,1,170, BLANK)
CALL READFCIDCE, 1SRP !BUiR,Bd,LEN,JJNUM}
ITFCIERR LT 0 GQ 10 %5
pO 24 I=t1,140
KETRT=74+ (11318
IFAISCOMCIBUFR, 1, 6+KOUNT ,LBUFR ,KSTRT ,TER) ) 24,86,24
24 CONTINUE
MRII!(°U )
29 FHQMQT<£H ,"You can’t do se M)
GO TO 69
Eé CALL CLOSECIDCE)
c ~-%%% File DBMBRD is opened to check the relation name which user xx
C ®HX wants to #ither susperid or rastore R R
28 CAlLL OPENCIDCE, TERR, NAME , 2, TGECLD
IFCTERR ONE.2)Y GO TO A5
CAlLL SFTLLOLBUFR, 1,60, BLANIKD
COLL READFCIDOR, TERR,LBUFR, 30, LEN, NUMED
IFCTERRLT.0)Y GO TO 45
TER=Q
DO O30 ITVAR=1,4
LETRT= lf(JUﬁR~i)X1
LEND=10+{IVAR~1 %12
TFOISCOMOIBUFL, 1,10, LEUFR,LETRT, TERY y 30,35,30
gAY CONTINUE
GO TO S50
35 TFLCISTROL, 1Y CEQ. 1) AND . (ISTROL, 20 JEQ. 140 (0 TO 40
L ————%2% This portion of program resitores the relation nane R S
N=1
b CALL CONVR(N,M
Call. SMOVEW, 1,2, LBUFR,LEND+1)
CALL WRITF(IDUR, TERR ,LBUFR, 0, NUMIE *
IFWOIERR VLT 0 GU TO 4%
CaLL CLOSECIDCR)
LDTO &3
{ ~we-x%% This portion of program suspends the relation nanme P XK Koo
41 N
GO TO 36
G —eeenx¥ File manager error is given to user i he tries to acess XXX
£ e %%% the wrong directory or bevond the directory size 3 Ao
4% WRITE(L, A48 TERR
45 FORMAT(IH , "#xxx FMGR ERROR xxxxxx" 22X 143
GO TO &%
49 NUAR=(
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26847
2848
2849
2850
2851
P = bt
2853
2854
2850
2856
2857

285

2859
2860
2861
2862
286H3
2H64
2865
28664
2267
2868
2869
28740
2871
2872

o gy g o
287

2874
2875
2876
2877
2978
2879
2880
2881

2882
2883

2084
2885
2886
20487
2068
2889
28940
2891

2892
2893
2894
2895
2896

GO TO 61
50 CAaLL CLOSE(IDORD
C o—ee—xx% File DEMS00 is opened to check the view relation name i¥f EXK
G x %% relation name is not found in DEMSRD directory %3 K

Call OPENCIDOR,TERR,LNAM,2,ISECD

TFCIERRONE . 2) GO TD 45

CALL. HASSUIRUFR ,KOUNT 19, NUMBR)D

TFONUMBR .V EG. 0) NUMBR=19

CaLL SFILLILBUFR,1,170,BLANK)

CALL READFCIDCE, TERR,LBUFR, 85, LEN, NUMER)

IFCTERROLT O GO TO A5 .
o R R X View relation name is searched in bucket e

DO 5% TVAR=1,G

LETRT=1+(IVAR~-1)%16

LEMD=10+(IUAR-1I%16

55 CONTINUE
WRITE(Z0,%58) IRUFL
S5¢ FORMAT(IH |, "Relation name 1" ,2X%,5A42,2X, "Nedther in actual,/,
% directory nor in view directory )
GO TN 65
Com—enx® Next statenent checks wvhether vser wants to either suspend XK
G e %% or restore the view relation name, ¥ e e
6 IFCCISTROL, 1Y VEQ. 1Y JAND, CISTROL,2Y VEQ. 143 GO TO 49
¢ oweeenxx Yiew relation name is restored in next feuw statements e X Y
NVAR=1
1 CALL CONUR (NVAR,LVARD
CALL SMOVECLVAR, 1,8, LBUFR,LEND+1)
CaLL, WRITFOIDOR, TERR , LBUFR , 0, NUMEBR 3
CaLL CLOSECIDCR)
53 WRITE(20,64)
&4 FORMATCIH , "QUERY I8 PROCESSED )
63 Call EXECCICODRE, LRNAM?
END
¢ E 2T PP TTISIELTE I TIFL TSI ITITIILEDIELIETIIPELLLELE LT IEEEIIEEETELE
C ¥ This segment helps the DATA BABE ADMINISTRATOR to grant some %
G ¥ grant opitions ( like TO MODIFY , TO DELETE , TO INSBRTMN ) %
L % to some of his responsible persoen, X
G T TP T I I I LT EEL I ELE LTI TSI T ELT LI EPELELITLEILELEEEDELE LR S
PROGRAM GRNTT,S
INTEGER IDCRCAT0Y ,NAMZ7(3) , NAMBC3) ,BLANK , ITART (30,22),TRUF (40,
®TRUFTCL28) , IBUF2(B5) ,ITARCET, 420, IB40), IDCRT 128, IPARS(S0,3)
%, NAMT(3), TRUFL (20D, ISECUL3) , NAMIC3) , IBUFF(206) ,TETR1 (20,8)
%, TGTROEH,2), ICODE (200, TRUFX (L), TRUFY (63, IBUFZ (6, LRNAMOCE)
COMMON  TTaR,ITARL, ISTH, MM, NANA, TVARS, IPARS, TARY , IF, I6TE1 , KM, TCODE
DATH NAM7 , NAMB, BLANK/ZHDE, 2HMG , 2HRD, 2HUS , 2HRC, 2HD , 000040k
DATA IHECU,NAMI/2H-7,2H56, 2H1 S, 2HDE, 2HMS , 2H0 0/
DATA NAMT,LRNAM, TCODC/2HUS, ZHRC, 2HOL, 2HOL , 2HEA , 2HR ,8/
TCHAR=Q
MLUM=0



2097 IFLAG=(

2898 ITEST=0

2899 MUAR={0

2900 CALL HASS (TCODE, 6,7, NUNMR)

2901 L0 2 KP=1,10

2902 TFCITARL (NANAKP Y EQ.IH 3 GO TO 20

2903 TCHAR=TICHAR +1

2904 2 TRUF (KPY=TITARL (NANA ,KP)

2905 € e n%% File DEMERD is opened to check the relation name on P
2906 © xxx which DBEA is going to grant some grant options AN
2907 A0 CAlL OPEMCIDCR, TERR , NAM7Z , 1, ISECH

2908 IFCIERR.ONE. 2 GO TO 99

2909 IRGIZ=30

2910 CalLLL HASS(IRUF, 10,46, NUME)

2911 TFONUMEBOER. 03 NUMB=§

2912 Cal.l. CODE

2913 WRITE(IBUFL 33 (IBUFAOLK)  LIKG=1,18)

2214 33 FORMAT(10A12

2915 34 Call SFILLOIBUFZ, 1,64, BLANKD

2916 CALL READFUIDUER,YERR, TBUF2, IRGIZ, LEN, NUME)

2917 TFCYERRLLT .0 GO TO 99

2918 TFCIFLAG  EQ. 1Y GO TOo 35

2919 TER=Q

2920 DO 40 NUAR=1,4

2921 NETRT=1+(NUAR~-1) %12

S 2922 NFLAG=6+ (NUAR -1 %5

agal ITFATSCOMOIBURL 1, TCHAR , TRUF2, NETRT , TERY Y 40,45, 40

2924 40 CONTINUE

a9R5 IFLAG=]

2936 CALL CLOSECIDCR)

2270 eee-x%x File DREME00 ie opened to check the relation name if it dis %xx-
2928 O© ®*%% not fFound in actuval relation directory DEMBRD XXX
2yne Call, OPENCIDCR, TERR ,NAME ,1,15ECD

2930 TFCTERRONE .2 GO TO %9

2931 IRGYIZ=32

2952 CALL HASS CIBUF , TCHAR, 19, NUME)

2R3 TFONUMELER, 0 NUME=19

2934 GO TO 34

a93n 35 B0 36 I=1,5

2936 LETRT=1+(1~13%14

2937 NFLAG=7+(f~13%7

2938 IFCISCOMOIRBUFL, 1, ICHAR , TBUF 2, LETRT, IERYY 34,538,346

2939 CONTINUE

2940 WRITEC(20,37) IRUFL

2941 ? FORMAT(IH , "Relation npame -",2X,0602,2X,is neither ",/,

2242 ¥in view nor in actual diregtory "3

2943 GO TO 105

2944 0 ~ee-2%% Status of view relation name is checkead whether 1T 18  %%%-—ee-
2945 O %% suspended or restored on which DEA ds going to grant X % %
2946 C X%% wome grant options, XEX

£
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2947
2948
2949
2950
2951
29058
2953
2954
2955
2956
DT
’_)115{)
GG
2961
2961
2462
2963
2964
29465
2965
267
2968
aR Ly
2970
2971
272
209773
DGT 4
SP7H
2976
277
2978
2978
2980
2981
2982
2983
D684
avEG
2986
2eav
2288
2989
29910
2991
2992
2993
2994
2990
29964

38 CALL SMOVECIBURZ, (2aNFLAGY -1, ZxNFLAG, TVAR , 1)
Cal.l. CODE
READCIVAR 16 JUAR?Y
16 FORMAT(IZ)
IFCIVART . ER. 1Y GO TO 47
WRITEC(20, 15 IBUFL
15 FORMAT(IH , "View relation name is suspended:-",2%,582)
GOOTO 165 '
L —we-x%% Btatus of relation name is checked in next few statements %XxXX-—
4% CAaLL SMOVECIBUFZ, (22NFLAGY 1, 2%NFLAG , JVAR, 1)
Call. CODE
READCIVAR,27) TvaR1
27 FORMAT (L
IFCIVART VEQ. 1) GO TO 47
WRITE(20,28) 1RBUFL
28 FORMATCLH ,5A2,2X, "Relation name is suvspended™)
GOTO 10%9 '
47 CﬁiL CLOSECIDER)
G omeexx% File USBRED dis opened to check the validity of vaser xxx
LﬁLL OPENCIDCR, TERR , NAMB , &, I8ECLD
TFOTERR NI, 29 GU T 99
CALL SFILLCIEBUF, 1,40, BLANK
DY 48 I=1,&
48 TBRUF (Iy=1TARCL,
Call HAGSIRUF, 6,7, NUMRID
TF(NUMEBR . EQ.2Y GO TO 72
Call. CODE
i *¥%%  Conversion Ffrom Al format toe AZ Tormat in next few statements
WRITE(IR,S0) (TRUF(ID),T11=1,&)
G50 FORMAT(&AT)
IF ONUMBRVES.3Y GO TO 96
CALL SFILLAIBUFZ2, 1,90, BLANK)
Cald. READFIDCR, IIRm,IBUFE,éﬁ,LEN}NUMBR)
IFCTERRLT.0) LU TG 99
IF(TSCOMOIRIFE ,1,6,T8,1,TERY Y 95,60,55
55 WRITE(20,58) (iB(lI),!I 1,33
ez FORMAT(IH L3A2,2X,"Not authorised user ™)

STOP
&0 CaLl. SFILLOIBUF,1,40,BLANIO
G ®%% File UBRCOD is opened whers granted opitions will be entred x
[ * against grantor name %

CaLl OPENCIDURT, TERR,NAM1,2,ISECLD
TFCTERR ONE L 2) ("U T ""
CaLL SFILL(IBUFT, 1,2 &,HIGHV)

Calll RE&DF(XDCHI,TIRP TRUFT, 128, LEN,NUIMER)
TFCIERR LT OY GO TO 99
i —e—-%%% Conversion fPUﬁ Al Format to A2 format K®K

CALL CODE
WRITECIBUFZ,59) (ICODE(L) ,L=1,6)
50 FORMAT (&A1)
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wee7
29968
2999
3000
3001
3002
3003
3004
2005
2006
x007
3008
3009
3010
A1
In12
3013
2014
3015
An16
AM17
2018
019
e
3021
3022
3023
2024
202G
3026
3027
3028
3R89
32030
3031
2032
K3
A034
3035
3036
H0B7
J038
3039
F040
3041
3042
3043
3044
2045
3046

129

121
64

pOO120 Tr=1,10

TRUFFCLI)=TTART (NANA,TT)

CALLL. CObE

WRITECIBUFL, 121y (TRUFFOIKY ,TK=1,10)

FORMATCL0AT)

DO 90 IVAR=2,KM-2

Cal.l SFILLCIRBUFF, 1,40, BLANIO

RO 6T IVARY = 1,6

TRUFX(TVAR D) =T8TRT (IVAR, TVART)

Call CODRE

WRITE CIBUFY,62) (ITBUFX(KP) KP=1,6)

FORMAT (&A1)

CaLL SMOVECIRUFY, 1,6, TBUFF, 1)

Call. SHOVE (TBUFL, 1,10, TBUFF, 7

PO70 IWARZ=1,140

TOTRT=7+ (IVARZ2~1) %8

TEMD=12+(TVARZ~1) %8
IFCISCOMOIBUFZ, TSTRYT, TEND, TBUFY, 1, TERY 70,735,710
CONTINUE

WRITEC20,71)IRBUFY

FORMAT(LIH , "Key word not available is:",2X,362)

O 70 165

WRITE(ZD,73)

FORMATCIH ,"You are giving GRANT right to yourself™?
GO TO 10% :
WRITECZD,27) (IBCLLLI,LLL=1,3)

FORMAT(IH ," You can’t give your grant right te user
GO TO 140%
TFOCTSTROL, 1Y VEQ . 1) (AND . CISTE(L,2) EQ.15)) GO TO 74
M=1

CalLL COMURIM,N)

Call, SMOVEN, 1,2, TBUFF 172

DG 77 IVARE=1 10

JHETRT=7+{TVARZ~112%18

JEMD=22+(TUAR3~1 %18 ,

IFCCISTROL 1) VEQG 1) JAND, CISTROL,2) EQ. 15 GO TO 85
ITFCTGCOMOIBUFT , ISTRYT, JEND, TRUFF 1, TERY)Y 76,82,76
IFCISCOMCTIBUFL, ISTRY , JEND, TRUF 1 ,TERY)Y 27,79 ,77
Call SMOVECIRUFF,1,18,T8BUF1 , J5TRT)

CallL SMOVE(IR,1,6,TBUFL, 1)

GO TO 90

IFCIGCOMOTRUFL , TSTRT, JEND, YBUFF , 1, TERY Y 77,92,77
WRITEC20,8%)

FORMATC(IH, "You can revoke only what you have granted
GO TO 145

CaLl SFILLAIBUFTL, JSTRT,JEND+2, BLANK?

GO TO 90

CONTINUE

TECCRETRAL, 1Y VEQ 1 AND, (TISTROL,2) JEQ.15)) GO TD 86
WRITE (20,812
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3047 .

2048
3049
2050
3051
2052
3053
3054
2055
E056
BOG7
058
3059
3060
3061
3062
A063
J064
065
2066
3067
3068
A6HY
3070
A07]
3072
3073
3074
KA
A07 6
3077
2078
3079
30890
3081
2082
3083
2084
J0485
086
2687
2088
dnav
3090
3091
Jp92
2093
3094
390
3096

81

g2
Kt
C

C
C
G
C

[‘: [P

i

FORMAT(IH , "NO PLACE™)

0 7O 105

CaLL SMOVE(N,1,2,TRUFT, JEND+1)

CONTINUE

¥%% Entry dis made in USRCOD directory for granted rights b33

CALL WRITFCIDORY, TERR,IBUFT, 0, NUMER)

IFCIERR.LT.0O) GO TO 99

CaLL CLOSECIDCR)

CALL CLOSECIDCERL)

WRITEA(20,93)

FORMATC(IH |, "fluery is processed & corresponding entries are made in

®* gdirectory *)

GOTO 165

%% FMGR errors are issuved to user in case he must have tried %%
* to ateess wrong relation name or - bevond the directory size %%

WRITEC(T, 100> IERR

FORMATCOIH , "FMER ERROR xxxxxxx® 2X 14)

CALL EXECCICODC, LRNAM?

FHD

T I2 3T TTITITIE L TP EEL PP PP TR LE LT ED LT TP ET L DE LD ELE R
~%%% This segment is To insert new tuple in data file e e Koo

363 0630 K 6636 36 36 X6 30 3 %636 236 3 3636 K636 363X 034003036366 9630 00 MK NN N KKK NK KK KKK
PROGRAM INBTN,S

INTEGER TDRORCA00) , NAMZ (), NAMB S , BLANK , ITARL (30,22), TBUF A0,
®*TRUF1(144), TBUF“(i?Q) NAMY (32, ITﬁB(%O A2, TROA0) ,IDCEEC400)
%, NAM1(3), Nﬁﬁ (%), !HU%!(”O),I:E(U(K) TIiR(h) NﬁMé(A},NﬁM4(3)
% [%TB(JG,Q) TLMP(‘Ui TEMP1(20), iPﬁNS(SU;E),NQM5(3),NAM6(3),NQMIU
%(3),NAMII(5),Nﬁﬂ13(3>,NAMIE{B),LLNAM(ZY,ISTBI(EO,Q),ICDDE(HU)
%, NAM14(3)

COMMON ITAE,ITAR], ISTH, MM, NANA, IVARS , IPARE, TARY , IF, ISTET ,KKM, ICODE
%, FJINUM, JFLAG

DATA NAMTZ , NAME, NAMY , NAMT , NAME2 , BLANK/2HDE, 2HNS, 2HRD, 2HDE , 2HME , 2HE
*EHDF,&HMv)MHlI,?H(A HRD,LHAT,MH1”,&HUF,2HYI gooo40r/

DATA ISECU, NﬁHQ,NﬁMQf’H 7L, AHEL,2HL?, 2HDE, HM’,HHUU,EHDB,HHMS,EHOl/
DATA NAMIZ, LLNAM, TCODX fEHUB,EHRC,EHQD,EHEL,QHEA,EHR ;87

DATA NhMu,NﬁH& Nﬁﬁlﬂ NAMTL , NAMTZ2,NAM14 Z2HTU, 2HRN, 2HAL , 2HTH, 2HET
¥, 2HE ,2HIU, ’HRF,LH!D,?HLU ‘HNF,QHLD,EHCG,EHNF,BHR(,LHQB,JH T,2HRC/
TOHAR=Q

U=

IFLAG=D

ITEST=0

Rt 3 21 T L E T T P PP R P PP PP P e PSP TP T T T LT P EE T L P T LT E DL LT LE L

¥ Array ITAB1 keeps IDENTIFIERS ccouring in qguery statement

* Number of characters are counted in first row of ITART &

* transfered to a buffer IRUF

T I I TP T T I TEEE LI L L L LT LT LI L ELEFELIEITEIDEEPEETEELEELE I T DL
RO 2 KP=1,10

TFCITARTCLKPYLEQLIH 2 GO TO 30

L CHAR=TCHAR ¢

TBUF (KPY=ITART (1 ,KP)
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3097
3058
3099
3108
2101
2102
3103
2104
F105
3106
3147
3108
3169
31140
3111
2112
2113
3114
3118
YN
3117
2118
3119
2120
3121
3122
3123
3124
3185
A1a4
3127
3128
3129
3130
2131
B132
3133
3134
3135
3136
3137
2138
X139
. 3140
A4
3142
3143
2144
3145
3144

30 IRGTIZ=310

CALL HASSCITBUF, 10,6, NUME)

TFONUMBLEQR, 03 NUMDB=6
L —e-%x% Conversion from Al format to A2 fornmat b A

CaLl CORE

WRITE(IRUFL,33) (JTBUF (LK) ,LK=1,10)
33 FORMAT(TOAT

TFCIFLAG . EG, 1) GO TO 26
G —me-xxx Conversion from Al format to A2 format o e e

CaLl CODE

WRITE(TRUFZ, 11y (ISTRICL L) L=l ,62
11 FORMAT (HAT1)

CAaLL SMOVE(IRUFL 1, TCHAR , TRUF2,7
G e nd® File USRCOD is opened 1o checked the right of H A Yy e o
G —e-nxx INSERTION of the user X 3 Koo e

Call. OPENCIBOR,TERR,NAMT3,1, I18ECUD

IFCTERR.ONE. 2 GO TO 575

CALL SFILLCIRUFL, 1,200, BLANK)
° CALL READF(IDCR,TERR,TRUF1,1060,LEN, JINUM)

TFCTERROLT.0Y GO TO 575

D012 I=1,18

KETRT=%4+(I1~11%18

IFCTSCOMATRUFEZ 1,6 ICHAR, TRUFT,KETRT, TERYY 12,195,112
12 CONTINUE

WRITEA(20,13%)
13 FORMATCIH ,"You can’t INSERT "3

GOOTO 585
15 CALL CLOSECIDCR)
G ————%%x File DEMGRD is opened in case user has right to insert E 2 3
G ~eemxd% new tuple., Relation nams is checked on which uvser wWants  %X%%--
G —me-e%%% to operate & alsoe status of realation whether suspended XX¥%—-
G %% op restore is checked, X%~
26 CALL OPENCIDOR, TERR ,NAM7Z , 1, TSECLD

IFCTERRVNE  2) GO TO 975
24 Calll. SFILLCTRBUF2,1,64, BLANK)

Call READF(IDUR,TERR,TBUFZ, TREIZ, LEN, NUMED

IFCLERR LT 0 GO TO 8975

TFOIFLAG. EQ. 1) 6D TO 35

TER=Q

RO A0 NUAR=1,4

SBTRT=1+(NVAR~1)%12

NFLAG=6+ INVAR~ 1Y %64

. IFCIGCOMCTBUFL 1, TCHAR , TRUFZ ,NSTRT ,IERY)Y 40,495,440

40 CONTINUE

IFlaG=1

CaLl CLOSECIDOR)
C —e-%%% File DEMBO0 is opened if relation name is not found in %%
C —e—exx% DEMOGRD directory . This File keeps information of all B I B e
L ee—xxx defined view relation names against existing relation  XX%¥-e——
L w—e-%%% name din directory DEMERD. 6 e B
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3147 Call. OPENCIDOR, TERR,NAMS 1, 1TS5ECD

3148 TFCTERRONE,2Y GO TO 575

3149 IRGTZ=32

3150 CaLL HASS(IRBUF, TCHAR, 19, NUME)

3151 TFONUMEBLER, 03 NUMEB=1%

3182 GOTO X4

3153 35 PO & I=1,%

154 LETRT=1+(TI~1)%14

3155 NFLAG=7+ {1127

F156 TFCISCOMOTRUFL, 1, TOHAR , TRUFZ ,LETRT, IERD Y 34,38,36

J1EB7 36 CONTINUE

3158 WRITE (20,373 TRUFL

3159 37 FORMAT(IH , "Relation name:~",2X,0A2,2X, "neither in actual nop®
3160 #,/,% dn view directory ")

3161 1 TO 585

3162 ee-—mexux Htatus of view relation name whether suspended or restore ig ¥
ILH3 0 ~e--%%% checked in next statements *
3164 38 CaLL SHMOVE (TBUF2, (2xNFLAG) 1, PaNFLAG, JUAR , 113

3165, CALL. CODE

3166 READ(IVAR, 14 JUARY

3167 16 FORMATIZ)

3168 TFCIVARTER. 1y GO TO 14

3169 WRITEA(20,17) IBUFL

X R FORMAT(IH , "View relation name 135 in suvapend state: ",2X,5A2)

3171 GG TO 5985

2172 14 Call CLOSECIDOCR) ‘ *

3173 € ~eeeu%% File DBEMS01 , which keeps information of attributes of each xx
3174 € ~-—-%%% relation is opened, It also kesps information about R
3175 0 ~ee—xd% attribute’s type length start location & original existing %%
3176 € ———-x%% attributes on which it is defined ®%
3177 CALL OPENCIDOR, TERR ,NAM4, 1, ISEC

3178 TFCIERRONE . 2Y GO TO 575

3179 RS ZE=85

31840 GO TO 39

3181 29 CALL HASSOLEUF, TCONT, 31, NUMEIR)

3182 ITF(NUMRR . EQ. 0) NUMBR=31

31483 GOOTO 3

3184 € —e--x2%% Status of relation name is Checked #%%Xeoe—-

3185 45 CALL SMOVECTIRUFEZ, (2%NFLAGY~1, 2xNFLAG, TVAR, 1)

2166 Cm——-xx% Conversion from & format Yo I format %xX—e—-

3187 CALL CODE

3168 READCIVAR, 273 JVART

2189 av FORMAT(IZ)

2190 TFCITVART EQ.1)Y GO TO 47

3191 WRITE(Z20,28) IRUFL

3192 28 FORMAT (1H ,5A2,2X, "Relation nane is in svspend state ")

3193 20 TO 585

3194 47 CALL CLOSECIDCR)

21945 ITEST=1

2196 CALL OPENCIDUE, TERR,NAMB, 1, ISECH
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3197 TFCTERR ONE, 2Y GO TO 875

3198 IREIZE=45

Jive 3¢ IREG=2%TCHAR+1

3200 LVAR=0

Jagl DO BE IV=2,NANA

202 KAUNT=0

3203 CaLL SFILLCIBUFZ, 1,20, BLANIKD

204 DO 464 Tul=1,10

3205 TFLITARLCIV, T JEQ.1H Y GO TO 44

3206 KAUNT=KAUNT+1

3207 46 TRUF2 (T =TTART (TV, TUD

3208 44 CALL SHMOVECIBUFZ,1,2%KAUNT, TRUF, TBEG)

209 LTCONT=KAUNT+ICHAR

32110 TFCICONT. LY. 20) CalL SFILLCIRUF, (2%ICONTY+T, 40, BLANK)D

LA TFAITEST.OEQR. 0 GO TO 29

F212 Call HASS(IRUF, 20,31, NUMER)

3213 0 we-%%% Conversion from Al format to A2 format  #Xdeee-

3214 31 CaLl CODE

3215 WRITECIRBUFL,32) (IBUF (IO, JK=1,202

3216 32 FUORMAT(20A1)

3217 C —---CALL SFILLCIBUFL  TCONT+1, 20, BLANID

3218 CaLl SFILLCIBUF2,1,170,BLANK)

3219 CALL READFCIDCR, TERR, TBUFZ2, IRSIZE , LEN, NUMER)

3220 IFCIERR.LT .0 GO TO 575

32 IFCETEST. EQ.0) GO TO 20

Jaz2 0O 48 TRUC=1,3

A3 ' JREG=1+(TRUL~1) %32

3224 JEND=2 0+ CTRUC~1 3%322

23225 TF{TSCOMOIRBURFR , TREG, JEND , TRUFL, 1, TER)Y ) 48,50,48

3226 48 CONTINUE

32z WRITE(Z0,53)

228 53 FORMATCIH ,"Attribute not in bucket ")

Jaag GO TG 585

2230 50 TETRT=22+CIRUC-1) 232

J231 TEND= 28+ (TRUC~1)%32

3232 Call SMOVE(TRUFZ, ISTRT,IEND,IBFR, 1)

I23F 0 eeeex¥xx Grtart location & length are noeted for atiributes e A
3234 CaALL CORE

3235 READCIBFR,83) TESTART,LENTH,LLL,JTJ

3236 B3 FORMAT(14,312)

3237 L %% Start location & length of all attributes are stored e 3 Yo o
4‘5 ;:) ‘1; 2 (MEEETRREE. 3 3 in bu+t far TEMP [ERTIRra—— | VX'
Aoz LVAR=LVAR+1

32440 TEMP (LUARD)=15TART

A28 TEMP LOLYAR Y =LENTH

324 GO T 55

A243 B4 Catl. CLOSECIDCRED

3244 [ - ~%%%  According to specific relation name differnt data 2 3 vem
ID045 0 e e e e e s e v e files are o pene d e et 1ot e anem oun o U o e v
246 TFOONUME . EG. 12 AND, (NVARVER. 12 BD TD 400
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L

3347
3248
3249
3230
JaSl

F252
03
254

325G

3206
3207
3258
IRAEG
F26H0
3261
JI262
FE63
264
265
346
3267
;.::.‘3(7“
7;:...(:)(.?
3270
RY: V'
327
J73
33274
AA75
B2764
R277
3278
3079
32810
3241
ARE0
3283
3234
3285
2286
3287
32088
3289
3290
3291
Fa9e
Ryl
3294
A290
3296

20

~G
]

o2
N

74

Yh

L

600

700

710

800

810

TFOOMUME L EG, 2) AND ., (NUAR . EQ. 12 GO TO 7480

IFCONUME . EG. 2) JAND L (NUARVEQ. 200 GO TO 710

IFCONUMELER. 4) ,AND, (NVAR LEQ. 1)) 6O TO goo

TFOONUMELCER . 4 ANE, (NVARVEQ.25) GO TO 810

IFCOMUME  EQLS) L AND (NVAR VEG. 13 GO TO 818

TFONUMECER . S) AND ., (NVARVEQ, 23 GO TO 820

TFOONUME,EQ. &) AND, (NVAR.EQ. 1)) GO TG 830

WRITE(R20,85)

FORMAT(IH , "RELATION NAME T8 WRONG™)

GO TO EBS

DO 92 Th=1,4

JGTRT= l§(!L 1¥%36

JEND=36+(IL~-1)%36

TFCTSCOMCTRUFL, 1, ICONT, TBUFZ,JETRT,TERYY 92,974,492

CONTINUE

WRITE(R20,93) IRUFL

iURMﬁT(iH )“ﬁ1tr1hutw concatenated with VIEW relation
SAX 20827, does not axists exists in diregtory ")

hﬂ T qﬁu

KSTRT=27+(TL-1)%36

KEND=36+(11L-13 %36

CALL SFILLCYBFR,1,10,BLANK

CaLl. SMOVECTRUFZ JKSTRT ,KEND, TBFR, 1)

CaLl CODE

READ{IBFR, 96 IGTART, LENTH, IFILE ,NVAR

FORMAT(T4,12,72,I2)

LUAR=L VAR +]

TEMP (LVARY=THTART

TEMP 1 (LVAR Y =LENTH

IFOLVARVEG .12 JFILE = IFILE

CONTINUE

IFCIFLAG . EQ. 1) NUMBR = JFILE

GO TO 84

CALL OPENCIDCR2, TERR ,NAMY, 2D

ITFOTERRONE .2 GO TO 875

TRGIZ=128

GO TO 500

Call OPENCIDCEZ, TERR ,NAML , 2

TF(TERRONE,2) GO TO 875

IRGIZ=64

O TO 500

CALL OPENCIDUBR, TERR,NAMS, 2, TSECL)

TFOTERRONE.Z2Y GO TO 8575

IRGIZ=128

GO TO 500

Call DPENCIDCEZ, TERR,NAM2,2)

IFCTERRONE. 2 GO TO 575

IRGIZ=50

GO TG 500

CALL OPENCIDCEZ, TERR,NAMG, 2, ISELCWL
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3297
3298
3399
3300
3301
3302
3503
3304
RIS
3306
307
X308
J309
A310
3311
312
33513
314
331G
3316
3317
33148
3319
330
321
X oy
B33
3324
X Yiaw
3326
B3A27
JE28
R32Y
3330
3331
352
3333
3334
333G
3336
3337
3338
3339
2340
3341
3342
3343
3344
3345
3344

815

820

830

ahe

450

G590

560

o7

G571

w7z

¢ -

7S
w80

585

TFCTERRONE.2) GO TO 575

IRSIZ=128

GO TO 500

Call OPENCIDUDEZ, TERR ,NAMTG, 2, IGECU

IFCTERRONE, 2) GO TO B25

IRGIZ=100

GO OTO 500

CALL OPENCIDOB2, TERR,NAMIL, 2, ISEC

ITFCTERRONE . 2) GO TO 875 .
IRGIZ=128

GO TO 500

CHOLL OPENCIDCREZ, TERR ,NAMIZ2,2, ISEC

IFCIERRONE, 2 GO TO 575

IRGEIZ=128

Call. SFILLOIER, 1,40, BLANK)

CALL SFILLCIBUFL 1,2%TIRETZ, BLANK?

DO 450 12=1,10

CaLL SFILLCIBUFZ,1,2%IRSTIZ, BLANK)

Call, READFCIDCRZ, TERR,,TRUFZ, IRSBIZ,LEN,TD

IFCIERR . LT.0) GO TO 575
TFOISCOMOTIRUFZ, 1, 2%IRGTZ, TBUFT, 1, TERYY 450,550,450
CONTINUE

WRITE (20,451

FORMATC1H ,"No place on file "3

aTop

NUMBR=12Z

DO S70 ITRB=1, TVARS

RO 960 TEC=1,40

TBUF CITRC=LTABRCTIER, TRC)

Call CORE

WRITE(IR,S562) (IBUF(LID ,LT=1,40)

FORMAT(40A1)

Call, SMOVECTE L, TEMPICIRE) S TRBUFT, TEMP(IRRY D

CONTINUE

WRITEACZ20,571) IRBUF1

FORMAT(IH /7 ," Tuple to bhe inserted ig 11— ",/,4X,12842)
CalL. WRITFCOIDOCRZ, TERR, TRUFL, 0, NUMER)

IFCIERR.OLY .0 GO TO 575

CalLl CLOSECIDCED

WRITE (20,372

FORMAT(IN , "Query is processed & new tuple is inserted™)
GO TO 585

®¥%%  File manager errors are given to user if he tries to 3 3 e
e e e e access the illeagle File or i1s status st e e o
WRITE(L,S80) TERR

FORMATC(1H " %%x FMGR ERROR xxxxxxt, 2%, 15

CalL, EXECCICODX, LLNAM)

END

G o2 %% This segment clears all buffers & tables entries vsed »xx

C

¥ in previous guery statement %
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3347
3248
3349
3350
3351
3352
FA5H3
3354
R3G5
S\Jd&
3357
3358
A3
3340
3361
3362
2363
X364
B36D
2366
X367
3368
3349
23740
ﬁ?!l
X372
3373
A4

¥

.x.

C ane avs sane sum aner otin asre

M

PROGRAM CLEAR , 5 , s s s s
COMMON ITAE, ITAEL, TSTE MM, M, IM, [PRS, TARY, I
MELG

INTEGER ISTE(S0,2), ITARL(30,22) , ITAB(30
ISTRI(20,8) ,KNAM(Z)

DATA ICOE,KNAM /8, ZHLE, 2HXC, 2HL /

PO 20 Ist,50

o 5 J=1,2

TSTECL, I)=1H

DO 10 K=1,3

TPRE(T,K)=1H

CONTINUE

DO 40 11=1,30

PO 25
TTARTL (T, J1Y=1H

Ji=1,22

Do 35 Ki=1,42
TTARCIT K1 =1H
UNTINUP

Do 510

:' "‘1 )I:U

po 50 Ja=1,8

T8TEL

Do 53

TCO<CT

(12, J2)=1H
131,20
Zy=1H

MFLG=1

Cal.l.
END

SEGMENT LEXCL I8 CALLED

GUERY T
EXEC(TICOE,

F DES
KNAM)
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