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~VERVIEW OF A DATABASE SYSTEM 

11 .. 1 INTRO:DOCTION 

The ManageMent of the 

heavily on coMputerized 

• 
present day organization 

inforMation systeMs. The 

d<:~pencl~:; 

\.15(?. of 

these inforMation systeMs have led to quantitative as well 

as qualitative developMents in alMost all walks of huMan 

actiuities. This developMent continuosly deMands better & 
More sophisticated coMputerized ManageMent techniques. In 

this way coMputerized inforMation systeMs have 

through several evolution phases & today they are f~Miliar 

as data base ManageMent systeMs. 

1.2 EVOLUTION OF DBMS : -

In the very begining data were handled with the help of 

sequential files & data processing systeMs were known as 

file processing systeMs. The files used in I'''! T 1 .. (,'~ p 7' o c e s s i n g 

systeMs had various anoMalies like data redundancy & lack of 

data independence~ security & integrity. In this way users 

were paying More cost to store these redundant data. The 

updating operations of the files containing redundant data 

could lead to the lack of data integrity 1 which could 

produce incorrect & conflicting results. 

In file processing approach each systeM was designed 

~ iMpleMented alMost :i.n dep (~'nden t l }', Around 1960's the 

concept of ManageMent inforMation systeMs(MJS) caMe into 
• 
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existence. The MIS Modules Made great efforts to 

the deficiency of file processing systeMs. 

eliMinate 

MIS had 

existence potenial & capability for day to day ManageMent 

activities ~ for the future planing & projections in an 

organization, but Most of the MIS had certain liMitatoins. 

The task of planning, designing & iMpleMenting an 

inforMation systeM to be used by the ManageMent was often 

under estiMated & was left to the unskilled persons in the 

area of ManageMent. It was not possible to establish 

priorities aMong 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 base ManageMent 

systeM started taking concrete shape. 

Although the concept of database had been used since 

the end of 1960's 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. However, today every aspect of database 

technology is the topic of heated discussion. 

GUIDE/SHARE defines the database a naMed 

collection of data suffers froM certain circularity. 

According to this definition - a database consists of all 

the record occurences, set occurences & areas, which are 

controlled by a specific scheMa. A scheMa 1s a coMplete 

description 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 



r'<':~str:i.ction or Modif:i.cat:i.on to su:i.i: a pro<;Jrar"!r-,er and Cih.) 

capable of use by all relevant 

duplication of data. 

app 1 ica t :i. ons 

Given the difficulty of defining a database ManageMent 

systeM & hence of deciding when a software product qualifies 

as such a systeM, one Might expect the classifications of 

database software to be even More difficult task. 

is regarded as siMply a piece of code providing the user 

with a nuMber of specified facilities to ease the probleMs. 

Database ManageMent systeM can then be defined in terMs of 

the facilities it can be expected to provide. These 

facilities are as follows: 

a> DATA INDEPENDENCE 

Different applications will need different views of the 

sat•H? data, In an integr•a1:ed data b<:tse enuironeMt 1 th<~ 

database ManageMent systeM provides each application 

prograM with its own view of the coMMon data & iMpleMents 

various access operations of the data. In Modern database 

ManageMent, the users are concerned with the inforMation 

contents of the data & decreasingly concerned with its 

represehtation details. The representation of the given 

facts May change over tiMe, without giving any inforMation 

to user of this change. The general terM for this 

away froM representation detail is referred as 

:i. ndep(?.n d enc:e 

HD> ttiNittAB .. DATA REOONDNICY: 

tr·end, 

dat-::1 

In Most current systeMs each application has its own 

private files. This can often lead to considerable 

redundancy in stored data, with resultant waste in storage 

space. One objective of the DBMS is to MiniMize data 
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duplication. A database has soMe tiMes been defined as a 

non-redundant collection of data iteMs, but in reality soMe 

Measure of redundancy exists in Many data bases in order to 

give iMproved access tiMes or siMpler addresing Methods. 

There is a trade off between non-redundancy & other 

desirable criteria. The data redundancy thus introduced is 

referred as controlled redundancy or MiniMal redundancy(7), 

c) DATA REATABILITY : 

The logical design of the database May Model the real world 

relationships of the data. It should be sufficiently 

flexible to cater for at least a Majority of application 

requireMents. To fulfill these requireMents soMetiMes 

coMplex file structures are necessary in the database. 

These can be provided through hardware pointers, inverted 

indexes or logical identifiers. 

d) MINIMUM COST: 

Cost is one of Major factors, especially in terMs of 

Maintenance, other costs 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 is not true for all database ManageMent systeMs, 

yet it is soMething that MUSt be taken under consideration 

while evaluating a DBMS. 
e) SECURITY : 

DBMS provides facilities that only authorised users can 

access the database. As soon as a user wishes to access or 

update the database, DBMS checks the authorisation of that 

user. Invalid user will be given soMe Message ("You are 

not a valid user") and process will be terMinated. 

4 



Unathorized user say a student can destroy all the 

inforMation about a book which was issued against his naMe, 

Thus in absence of security the library will be in loss. 

-«"» INTEGRITY 

The integrity of a database systeM is a key factor in 

deterMining its success. No Matter how advanced its other 

features, unless the output 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 of the database is to ensure 

that data in the database is accurate at all tiMes. 

Basically it 1s protected against illegal alteration or 

destruction. For exaMple in library database not More than 

one book should be issued on single library ticket. Also 

not More than one book should be of the saMe accession 

nuMber & return date of a book should be after a fortnight 

of the date of issue. 

The nuMber of interactions that May take place & which 

effect the database integrity are as follows (4) :-

ii.) CONTENTIOIM! :: 

In MUltiple user systeM More than one user May atteMpt to 

updte the saMe data iteM & thus inconsistencies May arise in 

the data held in database. Thus update coMMand issued by 

one user will be nullified by another user for a particular 

record, be~ause the update action by second user will result , 
in overwrite & thus first user's update will be lost. 

:iii) CONTENT CONSISTENCY 

It gives a concept of a series of consistent updates such 

that a change to one data unit requires that one or More 

5 



other units Must also be changed. Thus we get a idea of 

integrity unit ( sucess unit ), An integrity unit is a 

sequence of coMputer processing at the begining & end of 

which database is in a consistent state 1 but during which it 

May be in an inconsistent state. 

ii:ii.) TIHE CONSISTENL"Y 

This is the ability to provide a snap shot of database 

which is being continually updated 1 so that inforMation 

correct at a given instant of tiMe can be produced froM it. 

:ii.qp)) RESILIENKCIE ~ 

This is the ability of the database to recover all 

inforMations without loss of stored data in the event of 

any failure of the systeM or database. Thus to provide 

resilience, back up & recovery facilities are required. The 

loss of integrity May cause 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 input/output 

clf?V :lee. 

2) HuMan error COMMited like coMputer operator or a 

terMin<:11 user. 

3) Software error within the DBMS or the underlying 

operating systeMs. 

4> PrograMMing error in one of the database applications. 

The situation of lost of integrity May occur even in the 

best regulated systeM, since one or another of these errors 

are bound to occur froM tiMe to tiMe. Care is taken to 

detect & reMove the error. 

6 



g) SYNCHRONIZATION 

In a database we May assuMe that 

database are run one at a tiMe. 

prograMs accessing the 

However there are also 

nuMerous applications in which More than one prograM 1 or 

different executions of the saMe prograM, run concurently. 

As already stated the DBMS should provide protection against 

inconsistencies that result froM two approxiMately 

siMultaneous operations on a data iteM. An exaMple is a 

library ticket issue systeM where several library sraff 

MeMbers are preparing library tickets for students. For 

siMplicity if we take two library staff MeMbers, both will 

issue request to give ticket nuMber to students. Each 

request results in execution of a progaM which will exaMine 

the nuMber currently assigned to 

the counter to issue the library 

studf:~nts .\: :..J:i.ll 

ticket n Uf"tber' 

incr'eMent 

to IH~Xt 

person. If the DBMS doesnot take care of concurrency then 

saMe ticket nuMber May be given to More than one student. 

Thus two processes that read & change the value of the saMe 

data iteM should not be allowed to run concurently. However 

where only read requests are issued by Many users, the 

concurrency is allowed so that the overall execution tiMe is 

Minit'l:i.zed. 

1 • 3 COMPONENlfS OF DAlf.ABASIE MANAGEMENT SYSTEHS :: 

Any design of a database is generally iMpleMented in two 

( P DB) i 

CAP). 
stages. In one stage we design physical database 

logical database CLDB>, & the applications prograMs 

At the second stage we design the interfaces to connect 

PDB, LDB & AP'S. Fig 1.1 shows the organization of 

database so designed. 
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Figure 1 ' 1 

At the tiMe of designing DBM&, the PDB,LDB & Application 

prograMs are logically separated froM each other. In this 

way change in one coMponent will not affect the other 

coMponents. But change in one coMponent will require the 

change in corresponding interface, Each of these coMponents 

of database are briefly described below: 

a). PHYSICAL DATABASE <PDB) OR INTERNAL SCHEKA : 

It is the view of the database as seen by the systeM 

prograMMers & the systeM designers, who are concerned with 

organization & Maintenance of data in the DBMS. The 

description of a PDB includes the description of : 

1). Record types, file types used to store the dataJ 

2) Addressing & searching techniques & pointers to pass & 
access the data. 

3), And also the restore & recovery procedures incorporated 

in the systeM. 

The selection of physical organization is deterMined by 

8 



the need for operational efficiency, response tiMe & cost 

optiMization. The record forMats & file types are largely 

fixed by the physical characteristics of the secondary 

storage devices. The techniques of high packing density 

consuMe More tiMe for 

techniques providing 

facilitating easy real 

file addressing & searching. The 

high flexibility for searching & 
tiMe insertion of new records, tend 

to use More space. The good data independence can be 

achieved only at the cost of Machine perforMance. Howeuer 

resort & recovery procedures May haue special physical 

storage requireMents & need soMe aMount of data redundancy. 

b). LOGICAL DATABASE OR SCHEMA :-

As we know the MOSt eleMental piece of data is data iteM. 

A data iteM by itself is not of Much use. It becoMes useful 

only when it 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 world.· 

It does not reseMble the real world too closely, but which 

is designed to be as useful a representation as possible to 

its users. These Models are logical representation of data 

& are coMpletly independent froM their physical 

organization. The logical description of the data base is 

called the logical database <LDB). 

Figure 1 .2 describes a logical database record type 

in the scheMa. It has been drawn as blocks & the 

relationship between record types have been shown by lines 

drawn between record types. Tha association shown by solid 

lines shows the type of association where the coMplete 

inforMation can only be obtained by properly connecting the 
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relevent attributes froM the record types involved in the 

relationship. InforMation about parts suplied by a supplier 

can be obtained by properly Merging froM Al & A2 records. 

The relationships shown by dashed lines represent the cross 

refrence type of relationship. 
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c). APPLICATION PROGRAMMER'S VIEW OR SUB SCHEMA:-
represents the way in which data is viewed 

Q···DN 

HAND 

~~~· 
c• 

A, 

individual us<:~r. This view is Materialised froM the data 

in the physical database under control of logical database. 

We May define a subscheMa over scheMa as follows : 

For a given scheMa there May St~vera:t. 

subscheMas, which May ouerlapl or a subscheMa May consists 

of whole of the database; or a subscheMa May be restricted 

1 0 
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In the fiq. 1.3 the subscheMa for three application 

prograMMers are shown. Here all three prograMMers have 

their own views which are coMpletely different froM each 



other but these views are derived froM the saMe scheMa of 

fig. 1.2 The DBA Must ensures th<H the subschet·la~:;, thE~ 

prograMMer use are derivable froM the scheMa. The data 

ManageMent software asseMbles the data described in the 

data d i~·)SC 7' :i. bed in the sc:hel'~a 

autoMatically & g1ues it to the application prograMMer. The 

various study groups on database systeMs haue referred three 

levels of data description by different naMes as we have 

shown in the table below: 

ANSI SPARC CODASYL IBM'S OTHEI~ TERM 

PROGRAMME!~ I~:) EXTERNAL. PSD ( PRGO···· SUB MODEL. 

VIEl~ SCHEMA ~3UBSCHEMf.:, I RAM SPEC···· <LOGICAL 

IFICATIDN 1JIF::bJ ) 

BLOCK ) 

D~.IEI~ALL LOG·- CONCEPTUAL LDGICt-rL MODEL.~ 

CAL VI El•J SCHEMA SCHEt1A nrm CONCEPTUAL. 
MODEL, ENT··-
ITY SET 

j_~ 

PHYf.IICAL INTERNr~L. PHYSICAL PHY~HCAL ENTITY 

VIEW SCHEMf.~ DATA DBD F<ECORDS 

ell) PDB/LDB and LDB/Application progr~uutes Interface: 

The interface between LDB and PDB defines the Mapping 

between scheMa and internal scheMa and the interface 

between LDB and AP defines the Mapping between various 

12 



subscheMas & scheMa i.e. global logical uiew of the data. 

The Mapping between scheMa & internal scheMa depends on the 

internal scheMa & if the internal structure of the records 

changes, the Mapping between scheMa & internal scheMa ~lso 

changes. The Mapping between subscheMa & scheMa defines the 

correspondence between theM as shown in fig. 

page. 

13 

1.4 on next 



~)UBSCI-IEMA 

A 

SCHEMA 

PDBD 

SUBSCHEMA 

B 

DATA i3ASE. 

14 

Application prograM 

(PrograMMing language 

e.g.CDE!OL.,DL/I ) 

The application progra

graMMer's data declara

tion ( SubscheMa langu

age e.g, COBOL DATA 

DIVISION OR IBM'S DL/I 

PSB ) 

The data base logical 

description (scheMa 

language e.g. CODASYL 

DDL, IBM's DL/I ) 

The physical data base 

cles;cr·iption (e.g. IBM's 

DL/I, Physical DBD or 

CODASYL devices/Media 

control language ) 

F:iqure 1.4 



1.4 MAIN EVENTS IN PROCESSING A TYPICAL DBHS~ 
The scheMa & subscheMa are both used by the database 

ManageMent systeM, the priMary function of the DBMS is to 

serve the application prograM by executing their data 

operations. The Main events that occur when an application 

prograM reads a record by Means of a DBMS as shown in fig. 

1.5. The Main events are as follows: 

1). Application prograM A issues a call to DBMS to read 

a re~c:ord. 

2). The DBMS obtaines the subscheMa that 1s used by 

application prograM & looks up the description of the data. 

3). The DBMS ob't<!l:i.ns th€? sc: hetola & detr:~rMin€:'S toJh :ich logical 

d <~ t a type or' t }'!:) e!:;. ar'e ne<~cl!~cl. 

4). The l)Bt1S eX<!lMines the physical cia t .:~ba~:;e dr:-~scr:i.ption & 

deterMines which physical record or records to be read. 

5>. The DBMS issues a coMMand to the coMputer operating 

systeM, instructing it to read the requisite record (s). 

6). The operating systeM interacts with the physical 

storage where the data are kept. 

7). The required data are transferred between the storage 

& the systeM buffers. 

8), CoMparing the subscheMa & scheMa) the database 

ManageMent systeM derives froM the data the logical record 

needed by the application prograM. Any data transforMations 

between the data as declared in the subscheMa and the data 

as declared in the scheMa are Made by the DBMS 

9). The DBMS transfers the data froM the systeM buffer to 

the work area of application prograM A. 

1 "" ,J 
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10). The DBMS provides status inforMation to the 

application prograM on the outcoMe of its call, including 

any error indications. 

11). The application prograM then can operate with the 

data in its works area. 

If the application prograM 

sequence of events is siMilar. It 

first~ Modify it in prograM work 

updates a record, the 

will norMally read it 

area & then issue an 

instruction to the database ManageMent systeM to write back 

the Modified data. 

1 .. 5 DATABASE JIIODEL.S 
A data Model is a pattern to organise data logically. The 

data Model used by DBMS can be distinguised Mainly a~ to 

how they represent relationship aMong data. There are three 

Main data MOdels The Hierarchical Model, the network 

Model ' the relational Model. These three Models are 

discussed briefly in following paragraphs. Before 

describing Database Models let us give soMe definitions. 

a). ENTITIES : 

An entity is a thing[Bl that exists & 
i.e. we can tell one entity froM another. 

is disting'uishable 

For exaMple each 

chair is an entity, so 1s each person & each 

We can 1 t say an ant as an entity because 

distinguish froM each other. 

b). ENTITY SET : 

<HJtOt''lOb:i.le. 

w<~ can 1 t 

A group of all siMilar entities forMs an entity set. For 

exaMple, all persons, all autoMobiles, all eMotions etc. 

a::L ATTRIBUJlJ":U:IES : 
Entities haue properties, called attributes, which 

associate a value froM a doMain of values for that attribute 

17 



with each entity in an entity set. Usually, the doMain for 

an attribute will be a set of integers, 

character strings etc. 

~». Tree ~ 

real nuMbers or 

A tree is a special forM of directed graph with following 

properties: 

(i). Either it has no vertices or has a distinguished 

vertex called the root or 'root vertex', which has no 

predeccessors and 

(ii). Every vertex other than root vertex has a unique 

predecessor. 

Vertices of a tree which have successors are called 

'nonterMinal vertices' while vertices that haue 

successors are called 'terMinal vertices ' or leaves. 

no 

Root 

of the tree is at highest level & leaves are at the lowest 

level in the hierarchy. 

SCHOOL 

FACULTY STUDENT 

SPOUSE SALARY GRADE ADDRESS 

Figure 1.6 
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In a tree of fig 1.6 there are three non-terMinal nodes 

i.e. SCHOOL, FACULTY, STUDENT. SPOUSE, SALARY, GRADE & 
ADDRESS 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 & so on to any 

nuMber of levels. 

1.5.1 HIERARCHY MODEL: 
In hierarchical Model the data is represented by siMple 

tree structure. Trees are natural data structure for any 

data objects whose coMponents stand in a hierarchical 

relation to each other. The relationship between entities 

can be represented by graph in which each node indicates a 

record type, that represents in entity type & each link 

specifies a relationship between the entities. 

For exaMple we consider the tree <Hierarchical data Model) 

of fig. 1.6. In this Model there are seven record types 

i.e. SCHOOL, FACULTY, STUDENT, SPOUSE, SALARY, GRADE & 
ADDRESS, All record types are connected by link records i.e. 

record type FACULTY is connected with root node SCHOOL by 

link At. Other links like A2, A3, A4, A5, A6 have been 

shown to connect the record type of our taken hierarchical 

MOdel. 

It is fundaMental to the hierarchical view of data 

that any given record occurence has its own full 

significance only when seen in soMe context. T ~n fact no 

dependent record occurence can ever exist without its 

superior. For exaMple 

significance without its 

record 

superior 

type FACULTY 

record SCHOOL 

has no 

because 

there is no existence of FACULTY record type unless & until 

there exists a SCHOOL record type as its superior. 
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An inforMation in tree structure can be found by the help 

of links froM higher leuel to lower level starting at root & 
going towards leaves of the tree. Say to get a record at 

lowest level of tree we will have to traverse. so Many 

higher level nodes starting froM root. For exaMple to get 

record SALARY of a faculty MeMber we will have to traverse 

two higher level n~de i.e. SCHOOL & FACULTY. 

More record types May be introduced into the 

structure & the hierarchy becoMes More coMplex & 
becoMes More coMplicated. For exaMple to introduce 

in SCHOOL record, we will haue to change other 

prograM 

CENTRE 

links. 

Keeping previous inforMation as 

hierarchical Model Meaningful! 

we have to Make new 

with soMe new inserted 

inforMation. In this situation Maintaining the appropriate 

link becoMes very difficult. 

Deletion of any record occurence autoMatically 

delets all dependent occurences too, so one has to pay 

great attention ~t the tiMe of deleting any record. 

1.5.2 NETWORK DATA MODEL 
A network Model is coMposed of nodes & 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 relationship froM parent to child can be 

one to Many in a network. 

Fig. 1.7 shows an exaMple of a network. 
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STUDENT 

Student/Class network 

Figure 1.7 

Students May get registration for several classes & each 

class May contain Many students. The relationship student 

to class is therefore one to Many & the relationship class 

to student is also one to Many. 

BTUDENT 

Cl as~:; 

I~ AM SDI··IAN 

DBMS COMPILEr~ OPEI~ATING 

!3Y~HEM 

MDI··! AN 

THEORY OF 

COMPUTATION 

Network occurence of student/class 

Fiqtll''(~ 1.8 

ln ·fj.q, 1.8 (shows a occurence of fiq. "l ,'7) ·::;tudent sohan 

is registered fo~ DBMS, coMpiler & operating systeM, Class 

coMpiler contains student RAM, MOHAN t SOHAN. Fr'OM above 

?1 



exaMple we see that the network database Model is a More 

general structure than a hierarchical data Model, because a 

given record type can haue any nuMber of iMMediate superiors 

as well as iMMediate dependents. 

We draw a directed graph called a network, which is 

really a siMplified entity relationship diagraM to represent 

record types & their links. Nodes corresponds to record 

types. If there is link between two record types STUDENT & 
CLASS and the link is Many to one froM STUDENT to CLASS, 

then we can draw an arc froM the node for STUDENT to CLASS, 

and we can say the link is froM STUDENT to CLASS. Nodes & 
arcs are labled by the naMes of their record types and 

links. 

Another type of record used to represent the network 

data Model is known as connector. A connector occurence 

represents the association between parents node and their 

children nodes. For exaMple all connector occurence for a 

given student May be placed on a chain starting at and 

returning to that student. SiMilarly all connector 

occurences for a given class May be placed on a chain 

starting at and returning to that class. Thus each 

connector occurence is on exactly two chains, one STUDENT 

chain one CLASS chain. It is to be noted that the searching 

techniques becoMe aMbiguous due to two chains of connectors. 

And it becoMes difficult for user to decide which occurence 

to adopt? 

1.5.3 RELATIONAL DATA MODEL : 
Usually> 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 



properties Must be observed <NixoM & Me Govern) 1972), 

a). No two rows are identical. 

b). The ordering of the rows is not significant & 
c). The ordering of the coluMn is significant. 

Any table that Meets the above requireMents 1s called a 

relation & a collection of such type of tables coMprises a 

~elational database. 

When a relaton is represented as table) its degree is 

the nuMber of coluMns & its cardinality 1s the nuMber of 

rows. Each row of such table is terMed as tuple or r· (0C o rod 

& each coluMn of the table are known as attribute. We have 

shown an EMPLOYEE relation in tabular froM in fig. 1.9. 

EMPLOYEE EMPLOYEE PROJECT SALARY COMPLETION 

I NAME I DATE 

JNUO:l 
JNU01 

JNUOl 
.JNU09 

JNU09 

.JNU"l1 

JNU11 

Ph:i.l :i.ps J, 

Ph :i.l :i.p·;;; J. 

Ph:i.l :i.ps J. 

J.P. :-:>:i.ngh 

J.P.Gingh 

S.M:i.ttal 

S.M:i.ttal 

F:iqore ·J. .9 

JNUPHD01 
.JNUPHD03 

JNUPHD09 
NICOl 

NIC09 

CMCO ·1 

CMC09 

in th:i.s table degree & 
r(;.)Spect:iv(~)l)l, 

;.~000.00 14. 01 '1984 

:~~000' 00 ".1. ;~. OB. 19B5 

;::ooo.oo l B . 0 9 , 1 98~; 

1~500. 00 1 B, 0 <;.>. ·J. 9U6 

1500.00 14. 01 '1984 

-u)oo.oo 1 0' l1 , 19B4 

"1600.00 14' 1l , 19B4 

c:ar'd:i.nal:i t~· 
... , 
I 

Another way to represent this relation in forMat shown 

below, is generally used for relational database Model. 

2.3 



EMPLOYEE <EMPLOYEE I, EMPLOYEE NAME, PROJECT I, SALARY, 
COMPLETION DATE) 

Next we give soMe definitions which are to be used 

in the successive description , 

Candidate Key:-

The terM candidate key is used to denote any MiniMal set 

of attributes that uniquely identifies a tuple in the 

relation. 

PriMary key 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 another relation, this 

attribute will be called foreign key, A foreign key 

shouldn't be (i) Key of its own relation and (ii) need 

not have the saMe attribute naMe as the corresponding key in 

the another relation. 

PriMe attribute 

is a priMe attribute 

An attribute A in relation scheMe R 

if A a MeMber of at least one 

candidate key for R. 

~®~ pri"e attribute If A is not a MeMber of 

candidate key, then A is called non priMe attribute. 

Functional dependency Non priMe attribute B of a 

relation R is functionally dependent on priMe attribute A of 

R, if at any instant of tiMe, each value in A has no More 

than one value forB associated with it in relation R ), 

Saying that B is functionally dependent on A is 

equivalent to saying that A identifies B & 
represented by 

A -----> B 
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In other words, if at one instant of tiMe the value of A 

1s known, then the value of B can be deterMined. 

Relation of fig 1.9 can be represented in following 

Manner keeping functional dependencies in Mind. 

EMPLOYEE NAME ---> EMPLOYEE I 

EMPLOYEE I ---> EMPLOYEE NAME 

Either EMPLOYEE I or EMPLOYEE NAME ---->PROJECT I 

EMPLOYEE I or EMPLOYEE NAME or PROJECT I ----> COMPLETION 

DATE 

Either EMPLOYEE I or EMPLOYEE NAME----> SALARY 

An attribute can be functionally dependent on a group of 

attribute rather a single attribute. Following relation 

shows an exaMple . 

FLIGHT ( [J::-IGI·ff :!1:1 D~A.TJ::~ TIME;. ,PILOT, NO OF Pf.~!:>!:>ENGEf~S) 

Thus to know the naMe of pilot on flight nuMber, 

concatenated key<FLIGHT t, DATE, TIME) only can giue the 

whole inforMation. Because there is daily flight of boeing 

747 (May be More than one flight) 

An attribute or a collection of attributes, B of a 

relation R can be said to be fully functionally dependent on 

another collection of attributes, A of relation R if B 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 NO, 

DATE, TIME) & not part of it. Only FLIGHT NO can't give 

about either nuMber of passengers ~ pilot because there is 

daily flight of a particular airplane <May be MOre than one 

flight also) & pilot May not be saMe. So concatenated key 



only can uniquely identify the other attributes of relation. 

1.6 NORMALISATION:-

When the real world with entities ~ their properties is 

expressed in the forM of relations i.e as two diMensional 

table of n coluMns & a varying nuMber of rowsi these 

relations are in unnorMalised 

associations. But we need 

forM containing undesirable 

to norMalize the relations 

before we can efficiently & effectively iMpleMent theM. A 

norMalised relation should possesses the following 

properties:-

i). ColuMn hoMogeneity-In any particular coluMn all 

iteMs should be of the saMe type. 

ii). All rows of the table should be distinct 

iii). The ordering of rows is iMMaterial & 

iu). If the distinct naMes are giuen to the coluMns 

the ordering of coluMns is iMMaterial. 

Cod has defined three stages of norMalisation known 

as the first norMal forM <1NF>, second norMal forM (2NF>, & 
the third norMal forM <3NF) corresponding to the three types 

of undesirable associations i.e. repeating groups, partial 

dependence & indirect dependence. The three stages of 

norMalisation is shown in fig. t .10 
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UnnorMalised 

Relation 

I 
ReMoving repeating groups 

1 NF 

ReMoving partial dependency 

2 NF 

ReMoving indirect dependency 

3 NF 

ReMoving MUltiple value dependency 

,, 
4 NF 

Figure 1.10 
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~.6.1 FIRST NORKAL FDm" =-
A relation R is in first norMal forM if and only if all 

underlying doMain contains individual values, not sets or 

tuples. Array & repeating groups are not allowed in first 

norMal forM. 

F:i.q. l .9 ~iho~.Js <!i 7'(;dation in 1NF. Thi~:. T'(.;~l<H:i.on will 

be unable to provide the following inforMations. 

a), The coMpletion date of project can't be 

without assigning a project to the eMployee. 

obt.:dned 

b). If an eMployee stops to work on his assigned project, 

then the deletion of the last segMent containing his salary 

will also delete the coMpletion date, but coMpletion date 

May be needed in future. 

c). There will be probleMs in updating the salary of an 

eMployee. In this case one has to search for every segMent 

which contains that eMployee as part of key. If an eMployee 

is involved in Many projects, Much redundant updating of 

salary will be needed. The above Mentioned probleMs can be 

reMo~ed by i~troducing 2NF. 

1 .. 6. 2 SECOim NORKAL FO!ilitti :: -· 

A relation R is said to be in 2NF if it is in first norMal 

forM & every non priMe attribute of R is fully functionally 

dependent on each candidate key of R (6), 

The aboue Mentioned relation of EMPLOYEE has More 

than one candidate key as EMPLOYEE t & EMPLOYEE NAME. We 

will split the relation into two relations to Make it in 

2NF. As we see coMpletion date is fully functionally 

dependent on concatenated key <EMPLOYEE 1 1 PROJECT 1>, so 

all other attributes are reMoved to separate relation which 

28 



has EMPLOYEE I only as its key. 

EMPLOYEE A < f;J~PLo.::(J;;I;_! . ..t-J:J~OJE;.h;L ... :!!:. ~ COMPLETION DATE) 

EMPLOYEE B ( EMPI"'.OYEE :fi:. ~ EMPLOYEE NAME~ SALARY ) 

Original relation can be obtained by taking an appropriate 

join of all splited <projected> relations, & original 

inforMation is Maintained. Any inforMation that can be 

retrieved froM the original structure can also be retrieved 

froM the new structure where converse is not true. 

SoMetiMes new structure gives More inforMation which are not 

available in original & the new structure becoMes slightly 

More faithfull reflection of the real world. AnoM<:llit~~~:i- as 

described in case of 1NF can occassionally occur in a 

relation which is in 2NF because of transitive 

dependence in the relaton. To overcoMe the probleM of 

transitive dependency in 2NF we represent the relation in 

third norMal forM. 

Transitive dependence . -. 
In relation of EMPLOYEE as discussed earlier in fig 1.9 

EMPLOYEE ( EMPLOYEE :fi:,EMPLOYEE NAME, PROJECT ~~ SALARY~ 

COMPLETION DATE ) we see 
EMP L.OYEE :fl: -- ........... > PI<DJECT :fl: 

PROJECT =I~ -··- .... - > CCJMPI...ETICJN DATE 

Here COMPLETION DATE is therefore transitively dependent 

on EMPLOYEE I. We can reMove this transitivity only by 

representing the relation in third norMal forM. 

11.6.3 THIR~ NORHAL FOR~ ·-. 
Relation R is in Third norMal forM if it is in 2NF & every 

non-priMe attribute of R is non-transitively dependent on 

each candidate key of R. 

A few probleMs Might result froM the relation not 
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be:inq in 3NF. 

:i) Before any eMployee is recruited the coMpletion date 

of the project can't be recorded. 

i:i) If all the eMployees leave the project~ the project has 

no eMployee until others will be recruited, all records 

containing the coMpletion date will be deleted in this 

case. This May be thouqht an unlikely occurence, but on 

other files a siMilar danqer of loss of inforMation can be 

].(~s·::. iMprobabl<~. 

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 avoided by 

representing relations in 3NF. The relation EMPLOYEE can be 

converted to 3NF by spliting it as to avoid transitivity in 

following Manner. 

EMPLOYEE _j~lj.PI:::.Q.YEE .. :JI:, EMPLOYEE NAME, SAU~RY, PROJECT :11: ) 

PROJECT ( 1::BJJJEGL~.:. , COMPLETION DATE ) 

Now inforMation about projects will be needed independently 

of eMployee inforMation, & coMpletion date can be 

independently known. AnoMalies which were arising in 1NF & 
2NF are reMoved coMpletely in third norMal forM. 

The advantage of representing relations in 3NF are 

a"' f o 11 ows. 

:i.). It fraME-~s the t.abul.::lr ~:;tructtH'e 6. provic!E)S ea-s;y Means 

for the representation of data relationships. 

ii). It enhances the data access capability & hence reduces 

the need for restructuring the relations thereby providing 

the data independence and 
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iii), It keeps relations away froM undesirable 
probleMs arising out of insertion, deletion & update. 

1.6.4 FOURTH NORMAL FORM-

update 

In the 3NF relations with Multivalued dependency soMe 

probleMs will still exist as regards to update operation. 

Such relations are to be reduced to 4NF 

A norMalized relation R is said to be in fourth 

norMal forM (4NF)if and only if whenever there exists a 

Multiualued dependency in R, say of attribute Y on 

attribute X.Thus a 3NF is not necessarily in 4NF but any 4NF 

relation is in 3NF. 

This is Most optiMise forM of relation. 

the relation CTX <COURSE, TEACHER, TEXT>, 

----------------------------------
CTX cm.msE TEACHER TEXT 

COMPUTER PROF. JOHN COMPILER 
-· COMPUTER PROF. JOHN DBMS 

COMPUTER PROF.BROWN COMPILER 

COi"lPUTER PROF. Bl?.Cll~N DBMS 

!~<::' c: on s i cl er 

A tuple <c,t,x,> appears in CTX if and only if course c 1s 

capable of being taught py teacher t uses text x as 

referene. Let us suppose that for a giuen course, there May 

exist any nuMber of corresponding teachers & any nuMber of 

corresponding texts Moreover) we assuMe that 

tf? x t s ar' (~1 q o :i. ·t <?. :i. n d <'!! p en d <?. n t o f e a c h o t h (~n , F :i. (_~ • 1 . 1 t r:; 1·1 o t•l s. 

a saMple tabulation for CTX. 

To add the inforMation that 1he CoMputer Course uses a new 

text called Artificial intelligence, it is necessary to 



create two new tuples, one for each of the two teachers 

It 1s clear that the difficulties are caused by the 

Mutual independence of teachers & text, Moreover that 

difficulties could be iMproved if CTX were replaced by its 

two projections CT <COURSE, TEACHER> & CX CCOURSE,TEXT). In 

relation CTX of fig. 1.11 we say that there is a Multiualued 

dependence of TEACHER on COURSE. In this way giuen course 

does not have a single corresponding teacher i.e. TEACHER 

is not functionally dependent on COURSE, and attribute TEXT 

of CTX is also Multidependent on course. The probleM with 

3NF relations such as CTX is that they involve MUltiualued 

dependencies that are not also functional dep(0ndencies. 

The two projections CT (COURSE, TEACHER) & CX <COURSE,TEXT> 

donot involve any such dependencies, which is why they 

represent on iMproveMent over the original relations. As we 

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

projections CT & CX are each in 4NF. The exaMple thus 

illustrates how· reduction to fourth norMal for't'l 

eliMinate one final forM of undesirable structure of 3NF. 

1 • 7 COHPAIIIUSON OF DATA MODELS :-

can 

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 th~ forM of tables the 

hierarchical Model in which data are assuMed to be 

in the forM of tree structures & the network Model 1 in 

which data are assuMed to be stored in the forM of general 

graph structures. But there should be. soMe criteria to 

select one of theM to iMpleMent a database. We have taken 

relational data Model to iMpleMent library database. The 

reason of selecting this Model 1 is as follows: 
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Measuring EASE-OF-USE:- It is 

considering two factors (i) HuMan factors 

(ii) HuMan factor Methodology applied to query 

Measured 

Methodology 

languages. 

by 

~ 

While iMpleMenting a database special care is taken 

about tiMe spent by prograMMer. The goal of each and every 

organisation is to select a Model 

prograMMing job easier. 

which Makes the 

In case of hierarchy Model user is forced to devote 

tiMe & effort to solve probleMs that are introduced by the 

Model and are not intrinsic to the questions being asked. 

When records are introduced into the structure, the 

hierarchy becoMes More coMplex and so prograMs becoMe More 

coMplicated. The debuging & Maintenance of these prograMs 

will require More prograMMer tiMe. The probleMs which we 

encountered in Hierarchical database Model are also 

encountered in the Network Model. In Network data Models 

the data is stored in terMs of records & links, so the 

structure is More coMplicated than in hierarchical database 

Model. This coMplexity is reflected in the data 

sublanguages used for data definition & Manipulation. 

The above Mentioned difficulties which are 

encountered in Hierarchical & Network Models are reMoved in 

relation database. In case of relation database it 1s 

possible to define sublanguages 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 easily understood. The ultiMate result 

is that the relational data Model appears to be More 

faMiliar Model euen to the unskilled prograMMers. 

A relation May be stored & accesed in a variety of 
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ways, without iMpacting user prograMs except in terMs of 

their perforMance. Thus a relational database provides its 

users with a high degree of both physical & logical data 

:indey.:q':fndencr.:. 

The Main goal to attain good perforMance of a data 

bal:;<~· :i.s to choo\~e a qoocl phy!dcal n:~pr·<-:~S<·?ntation for· a 

relation & processing queries in ways that Make good use of 

the given storaqe structure. Keeping all these Mentioned 

advantages the relational database Model has been selected, 

1.8 RELATIONAL LANGUAGES :-

Since the introduction of the relational Model of data by 

cod as a tool for general database ManageMent (7) there haue 

been proposed several relational data languages intended for 

inexperience users. 

Database Models are broken into two parts. One part 

soMetiMes referred as the data definition language <DDL>, 

which describes the structure of the database. 

p <:1 r· t :i. s. c a 1 1 <:.) d d a t a 1"1 a n :i. p u 1 a t :i. o n 1 a n ~11..1 a I.J <"! ( :0 M L. ) , t•J h :i. c h 

describes the way the database is processed. 

Retrieval of inforMation froM the database is 

perhaps the aspect of relational languages & the relational 

algebra provides the basic Means of data retrieval & update 

in a relational data Model. The relational algebra 1s based 

on the standard operations of the set theory & can be used 

to design a procedural data Manipulation languages. Codd 

developed predicate calculus froM relational algebra(6), 

lh1s predicate calculus is called relational calculus & has 

b <;;.en u ~:>(·:~cl by 

non --p r· o c: ~~d u r i:l 1 

for· a 

language called Data Sub-language 

T' e 1 a t :i. v f: 1 >' 

( 1)~31... ) 



t~lpha. DSL Alpha 1s easier to use retains all 

Manipulative powers of relational Algebra. It consist~;; 

siMply of relational calculus in a syntactic forM which More 

closely reseMbles that of a prograMMing language. 

A query in DSL Alpha has two parts: a 

which specifies the particular attributes of the 

t.:H'<;Jt~t l 

par't:ic:ular' 

relation which are to be returned & a qualification, which 

selects particular tuples forM the target relation by 

giving a condition which these tuples Must satisfy. The 

qualification part of DSL Alpha query} May be quite coMplex 

& May use the universal and existential quantifiers 'for 

a 11 ' ( ..~;;t- ) ~. ' t h f.~T' e e :d s t s ' "3 ) v .:H' :i. o u ~;; o t I'H"H' l<:H'; (J u .3 g es 

based on relational calculus have been proposed. 

languages are QUEL, COLARD, RIL. 

Th(?.Se 

A second Major class of relational language is 

based on relational algebra. Relational Algebra operates 

on one or More relations & produces a new relation a~ a 

result. The operations c:an be used to retrieve inforMation 

froM one or More relations or to update a tuple of relation. 

The Major operators of relational Algebra are: 

(i) Projection, which returns only the specified coluMns 

of a specified relation, & eliMinates duplicates froM the 

r· (?.sul t 

(ii) Restriction - selects only those tuple of a relation 

which satisfy a given condition 

(iii) Join, it takes two relations as arguMents to produce 

a thir·d relation 

Civ) Division-operates on two input relations to produce 

a third relation 

(u) Set theoretic-operators :- the union, intersection & 
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set difference which take two relations as 

treating each as a set of tuples, & produce a single 

relation as a result. 

The third class of relation languages are called 

Mapping oriented languages. These languages offer facilities 

equivalent to that of the relational calculus or relational 

algebra. These languages avoid MatheMatical concept such 

as quantifiers. The Mapping oriented languages are SQUARE, 

Al:>t l . k 't. <-"'t·-ntJI'"I I t ~ d ,... 'I . I a ters;e, .... J. e nota·l!ll'l) -.)::.\ll. :~_, t1e s· r'UC\t.tr··~?. .... ::.ng .. J.S'l 

Query Language (8) which is based on English Keywords & 
intended for use by non-specialist in data processing as 

well as by professional prograMMers and SLICK, a language 

intended for iMpleMentation on associative hardware. The 

basic building block of Mapping oriented language is the 

Mapping, which Maps a known attribute or a set of attributes 

by Means of soMe relation. The Mapping May be used in the 

specification of another Mapping oriented language to 

express queries of great coMplexity. 

Our query language is a relational data 

which is based on SEQUEL, and is intended for the 

inexperienced user. In this language english key word 

oriented set of facilities are available, which enables 

users Making stateMents like query, data 

definition, data Manipulation & data control. 

The words SELECT, FROM, WHERE, MODIFY, DELETE, etc. 

are key words used in Most queries. 

It is also a high leuel query languae. The language 

is used as a stand-alone language. All of its facilities 

are based on Consistent keyword oriented syntax. The syntax 

is given in Appendix £Al. This language accepts stateMents 



in free forMat. 

The decision has also been enfluenced by the 

results reported in the re,erence <LOCH 77, LOCH 78) to 

adopt relational Model and relational language to 

our library data 

paragraph. 

base which is presented in 

iMpleMent 

following 

Lochousky & Tsichrizis were concerned with the 

effect of data Model on user perforMance <LOCH 77, LOCH 78). 

They perforMed several tests using different languages for 

different Models. IMS language DL/I <IBM75), the DBTG COBOL 

DML <CODA 71) 1 and Codd's ALPHA<Codd71) were taken for Model 

hierarchical, network & relational respectively. The saMe 

inforMation can be retriued with fewer stateMents in the 

relational language than in the record oriented language 

for network & hierarchical ) language. Lochousky perforMed 

two experiMents with several different kinds of 

applications. Result obtained froM experiMents were like: 

Score of query correctness based on data Model:-

Hierar Net Relational 

chical 

Less experienced users 

before on line experience 23.1 

After on line experience 44.6 

More experienced person 

before on line experience 31 .4 

After on line experience 65.7 

work 

28.0 

64.0 

54.3 

74.3 

This data is adopted froM LOCH78 

72,9 

84.3 

88.5 

88.5 

Lochovsky concludes that the relational systeMs were More 

advantageous & lastly he pointed that it is difficult to 
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differentiate the perforMance to either 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 

base was iMpleMented jointly with Mycolleague Ms. Anjana 

Sahai. SoMe portions of the project were COMMOnly done while 

others are done separately. 

The coMMon portions were :-

1. Design of the logical scheMa 

2. Design of the syntax of the query language used 

3. IMpleMentation of the lexical analyser 

4. The hashing technique. 

The parts of the project which I have iMpleMented are :

Syntax checking and query processor iMpleMentation of the 

following stateMents, which have been described in detail in 

chapter 3. 

Ci) MODIFY R SET At 

A3 

(ii) INSRTN R WHERE 

(iii) DELETE R WHERE 

-
= 

A1 

A1 

[Vll WHERE A2 

[V3l -- An -
A~ ~ -- An [Vll 

- [V1l AND A2 

AND An = [Vnl $ 

= £V2l AND 

[Vnl $ 

[V2l rvnJ $ 

= [V2l --

(iu) DEFVEW R' ( Al' C R1A1 ) A2' ( R1A2 

Cv) RESTOR R $ 

(ui) SUSPND R $ 

An' R1A1 ) ) S 

(uii) GRANT Pl P2 -- Pn ON R TO £U1l [U2l -- [Unl $ 

(viii) REVOKE Pl P2 -- Pn ON R FROM [Ull [U2l -- [Unl $ 
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C: H A P ·r 1::: I~ 

IJ»R!WPOSED II...IBRMY DATABASE HODEL 

~.t Whv to use CoMputer based systeMs in libraries ? 
There are several advantages of coMputer based systeMs in 

lj.br<H':i,es <'10), They ar·e: 

1) To Manage a process More rapidly, More accurately, 

less expensively, 

Many library processes can be reduced to cl<:!'l~c:L.:l1 

procedures of sorting, filing and sending notices, This tend 

to 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 More worthwhile work. 

The coMputer can process inforMation Much faster than huMans 

and can therefore help to increase the flow of work through 

the library. Well designed coMputer based systeMs May 

reduce the operating and Maintenance cost of librar~, 

2), To help overcoMe increasing library work loads : 

In Many situations especially in end of financial year 

librarians are unable to recruit More trained staff to deal 

with the increase in work and so coMputer based systeMs are 

Most suitable to reduce the work loads of libraries. 

3) To offer new and iMproved services to users and library 

~::.taff 

Suppose users 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 a coMputer based current awareness 

systeM. Union catalogues as well as subset catalogues in 

particular subject areas will giue More inforMation to 

library staff and library users. 

2. 2 AN OVERVIEW OIF COHPUTERBASED LIBRARY SYSTEMS :: 

To be More specific coMputers in library are those 

which are used in libraries to assist in the areas of 

housekeeping and inforMation retrieval : 

2.2.1 Housekeeping : 

The housekeeping procedures in libraries are those which 

are necessary for the adMinistration of the library and 

they are separated into four broad areas. 

0..r_g u :i. s :i ... t;LQJl§. In this procedure librarian :i.s 

concerned with the selection, ordering and accessioning of 

iteMs into the library's collection, CoMputers May be used 

to send order slips and reMinders for unacknowledged or 

overdue orders to the booksellers, to produce list of books 

on ord~)r, to I< ee)p account of the Money spent and the 

balance, to produce accessions list of recently acquired 

M-::~ter' ial and so ·-on, 

;.~) ~at a ],JUl.V.J n q 

It helps the librarian in recording and displaying details 

of the holdings of the library, CoMputers May be used in 

Maintenance of catalogues, 

:3) CII{.CU,L.AT IDt.!. 

CoMputers May be used to keep account of iteMs that are on 

loan, to whoM they are loaned, issue & due date of iteMs 

and their status. 

4). 

periodically or serially, 

IteMs which are published 

such as journals, conference, 
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proceedings, annuals 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 attention. CoMputer can be used To produce 

faithful result in less tiMe. 

2.2.2 InforMation Retrieval 

InforMation retrieval is very iMportant and frequently used 

process in a library. When soMe new books coMe to library, 

the library staff assigns soMe index or nuMber. The 

coMputer can be used to generate index entries according to 

a prescribed set of rules which will be very efficient ~nd 

ace ur·a tE·. 

CoMputer can be used as current-awareness systeM to 

keep account of all recently published docuMents. 

2. 3 PROPOSED DATA.DASE HOOEL. FOR THE !LIBRARY SYS1'Et11 

In this section we have described the various steps 

perforMed to design the proposed Model of the database. The 

r'<7)~.;ulting r:;ch<?.Ma h<~s b~~c:~n called the G.f:lli.J:l.Q.!l . .:U;; .. al sch<?.f''Ja, 

Before describing the actual database a few definitions in 

contexts of buble chart are giuen. 

(j,) ~.aiJJJJl . .Di.r:.al S.£jJ~l. Th<·? cannon:i.cal schel''a :i.s 

defined as Model of data which represents the inherent 

structure of that data and hence is independent of 

individual applications of the data and also of the software 

or hardware MechanisMs which are eMployed in representing & 
tl~·d.ng the data. 

( i :i. ) ~t1! b 1 <~ • ....f_h a ..r...!.. : -· I t i s g r a p h i c a l r· <?. p 7' e s <?. n t <:l t j, o n o f 

user's view. It is a graph with point to point directed 

links between single data iteMs, representing associations 

of the two types. A buble chart is shown in fig 2.1 
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Note that t h€~ da t .-~ :i. teM tj.•pe is the sa r·1e as th<~ at tr· :l. but es ~ 

which is the naMe used in r·elational MOdt~l. Thti:> bub].(~ 

char·t i!:; r'E)i:luced to .. .., 
\:) NF by t~)n ~:; u r :i. n t;J full funct:i.onal 

dependency of the attributes on the key attribute o1·· a 11 

the attribute of the concatenated key) & by reMoving 

tr·ansit:i.ve dependenc: it~!:; ,~ t tr :i.b u t<~s, M:M 

relationships are reMoved by the Method shown in fig 

~:: > 

Fiqur·e ;~~. 2 

( U. :i. ) P r· j:.!:lil.r.Y. I< e.:t. : .... A p r• i M .:1 r >• key l. !!; a n ode w i t h on<~ or· 

More single arrow leaving it. 

PriMary key is underlined to Make it unique froM another 

lu:-:- ys, 

4':l 
1.... 



<iv) Cao..Q.i&!!:!~ ... JUU!.. : ·-· When More than onl~ d<~ta :i.ter1 

identifies the other data iteMs in a tuple then each of theM 

are known as candidate key. As shown in fig 2.4 

F:i.gur'e 2. 4 

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

so X & Y are candidate keys. 

F:i.gur'e ~?.. 5 

However as shown :i.n fig 2.5 only 

attributes will be taken as priMe key. 

one of these two 

(v) ~t..!r.J..bu...!.Jl : ... An .:l'l.'tributt.~ i~:; a node \.J:i.th no !:;:i.ntJle 

arrows leaving it. For exaMple in fig 2.5 Z1 W, U, V are 

attributes. 

(\,:i.) !L9 . ..9...!._ .. 1<e~~. :- A r'oot key :i.s a pi":i.l''lar'y I<(:·!Y lf,lith no 
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single arrow leaving it to another priMary key. 

(v:i.:i.) . -. A node with no single arrow 

links entering or leaving it except double arrow links. It 

is not identified by priMary key. There should be no 

isolated attributes in the canonical graph. 

considered in one of the following way :-

(a) It May be treated as a repeating attribute in a 

variable - length record. 

(b) It May be treated as one data iteM record. It should 

however be noted that an isolated attribute often results 

froM a wrong interpretation of the data, & so the Meaning 

related to it should be carefully checked. 

( v i :i. :i. ) I.n.!J~t ~:; <~ c t .;iJl!l_§LU..C..tfJJU.g. : I t i s; a n a t t r i 1:! u t e t-J :i. t h 

More than one single arrow link entering it. Intesectin~J 

a1tributes on the final canonical graph are reMoved. The 

Methods of dealing with intersecting attribute are shown in 

f :i. !;J ~?. • 6 b e 1 o t"' . 

F:i.!;J 2. 6 .a 

In fig 2.6.a Attribute A is intersecting attribute. 
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F:i.q ;:~.6.b 

All but one link to it May be replaced with equivalent 

links via an existing key. 

F:i.g ;.?. • 6. c 

Redundant version of it May be connected to each associated 

k<-:~y. 

It May be Made into a key 

with no attribute 



It is an attribute with either one 

or More double arrow links leaving it. 

Two data iteMs with different naMes in 

different user views but having the saMe Meaning are terMed 

a!:; r..;ynon yMs. 

( X i ) !J .. QJ:L<~.DJ!..!j.§. Two data iteMs having the saMe naMe in 

different users view 

as hoMonyMs. NaMe of 

reMove the hoMonyMs. 

but with different Meanings are known 

one iteM is generally changed to 

2.4 The steps involved in designing 

strwcture are giv2n in erder below 

the canonical 

(i) First user view is taken & drawn in the forM of buble 

chart. All hidden transitive dependencies are reMoved 

before representing it in the 3NF. 

Whenever a concatenated key is used, it is drawn as 

one buble coMponent. Data iteMs of the concatenated key are 

drawn as separate buble. See fig 2.7 

F:i.(J ;.:~. '7 

It is ensured that single arrow links froM the concatenated 

key go to only those data iteMs which are dependent on the 

full 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 (i). It is 

chart of previous view. A check is 

synonyMs & reMoved if any found. 

(iii) In the resulting graph 

attribute nodes and priMary key 

underlined. 

Merged with the buble 

Made for hoMonyMs and 

we distinguished between 

nodes, PriMary key is 

Ciu) The inverse between key is added if it does not 

already exists. In case of M:M between keys, the inverse 

association is euen to be used at any tiMe in the future, it 

is replaced by adding an extra concatenated key as we have 

discussed in fig 2.2 

(u) The associations are exaMined to identify the redundant 

ones aMong theM. These are then carefully checked for 

their associated Meaning & reMoved if found genuinely 

redundant. 

( v i ) thus steps ( i i ) to ( u ) are repeated until all user 

views are Merged into the graphs. 

( u i i ) The root keys are identified ~ the graph is 

rearranged with the root keys at top. 

(viii) the graph is exaMined for presence of isolated 

attribute and if there exists, they are treated repeating 

attribute in a variable length record & one data iteM 

record as discussed previously in part (vii) of section 2.1. 

Cix) The graph is again arranged to avoid any intersecting 

attributes. The Method to avoid intersecting attribute J·~ .~ 

Mentioned in step (uiii) of section 2.1. 
(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 drawn 

between boxes. 

(xii) The canonical scheMa is finally converted into a 

relational scheMa. Each box is represented as a relation. 

Since all links and assciations are represented in a 

single uniforM Manner in a relational Model, the upward 

going arrows which represent links between keys, are 

incorporated by adding the root keys as attributes in the 

relations froM which the single arrows originate i.e. the 

root keys now becoMe foriegn keys in these relations. 

Through this Method the inforMation of secondary key links 

froM attributes of one relation to priMary key of another 

relation is also incorporated. 

The next paragraph giues the actual conceptual 

scheMa 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 below. 

1st view Every year each school is alloted Money to 

be spent on ordering literature for the library. Records are 

Maintained for spent and balanced aMount; Record used for 

this purpose is shown below. 

SCHOOLNAME YEAR AMTALLOTED AMTSPENT AMTBALANCE 
-

When represented as a buble chart it looks like 
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Full functional dependencies are ensured and no transitive 

dependency occurs. 

2nd view Each faculty MeMber of a school is 

sanctioned Money every year for ordering of Material for 

library, An inforMation regarding aMount spent and 

balanced is kept for each faculty MeMber in following 

r<?.cord, 

FNUM f.>CHODLNAME YEAR AMTSANCT FSPENT FBAI...ANCE 

When this record is represented as buble chart it looks 

J :i.l< E1 i 

This view is then Merged with the previous uiew & 
transitive dependencies if any, are reMoved. 
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3rd v:i.et.,t Details of suppliers who supply Material to 

the library are Maintained in this view. Each supplier has a 

unique supplier nuMber. 

SUP NUMB SUP NAME SUPADDR 

It is represented as a buble chart with no transitive 

dependencies as shown below. 

This view is then Merged with preuious views. 
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~~h view For each order placed with a supplier the 

order nuMber and date of order are Maintained by librarian 

for sending reMinder letter in case of late service and for 

other purposes. 

SUP NUMB ' ORDRNUM I OR DR DATE 
I 

Buble chart of above record is drawn below 

After Merging this view with previous views we get 



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. 

BILL.REGNCJ BIL.LNUMB BILLDATE SUP NUMB r~MTTOTAI... 

After representing this in buble chart we get 

After Merging with previous views we will have 
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This process of Merging of views is carried out for all 

oth<:~r Vl.(~t.Js, The final buble chart so obtained is a 

canonical structure and this is finally represented as a 

relational conceptual scheMa. Bubl(?. char· t f:trst 

represented in the forM of boxes and then converted into a 

relational conceptual scheMa. These steps are shown below, 

taking buble chart which derived above for soMe of the 

(Q.) ThE-) canonical structure i!!; di''<HHl IH~lot.J . ··-
' 

.. 

?CijDOLt:L0ME + Yf-Ait AMTAL.I...OTED AMHWENT AMTBAI...f4NCE 

II' 



• . ~ 
§~_tl D Q.l-::.N.f.it1I;.:I· YEA l~ :tL~Utt (4MTSANCT FBPENT FBALANCE 

-" SUP NUMB SUPN(-il'iE SUPADDR ' 

~ 

I~ 
~~ 

DRDRNUM Dfn>FW?-)TE 

BILI...REGNUM BII...LNUMB BIL.LDATE (-)MTTDTAL. 

I 

1,1 

' BILLREGNUM + OR:OHNUM ' 

.. 

(b) To 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. 

~.:J..CHDm:::.UAME AMTALL.DTED AMTSPENT AMTHAI ... ANCE 
:t_'L.!; A 13_ 

.. 
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~:; c !:LQ.QLl-!.0 M I~ MHSANCT FSPENT FBALANCE 
:t;.. __ y E (jB_.:tF NlJti 

SUP NAME SUPr~DDI~ 

-

QRDI~ NU.t:t ORDI~DATE SUP NUMB 

SUPNUMB is foreign key in this relation. 
.. 

~i.U::LJ~ E;.G N ll t1 mJPNUMB BII...I...NUMB BII...I...DATE AMTTDTAI... 
.. 

BII...LREGNUM + ORDRNUM 

2.5 RELATIONS USED IN LIBRARY DATABASE 

The relations in the conceptual scheMa so obtained 

are represented in the conventional way, with the relation 

naMe followed by the attributes in 

relations given are in 3NF. The priMary keys are represented 



by underlined attributes. The relationals a~e discussed 

below. 

The gout. organisation ( say U.G.C.) sanctions soMe 

fixed annual financial aid to purchase library iteMs 

books, journal, Magazin~s etc ) to universities according to 

certain rules & conditions. Again faculty MeMbers of an 

institute are sanctioned fixed aMount to recoMend books, 

journals etc. annually .according to certain 

conditions of universities and institutes. 

Relations are as follows : 

rule 

< "i) SCHCHJLDTA < X.!;:..0.H., S.GJ-IOQJ:..Nij.t1g. , Ai'1TAI...I...OTED, AMTSPENT ~ 

AMTBAL.i~NCE) 

FACUI... TYDTA < y·Et-,IL ...... ~!CHOOJ,JjAME. F:.NU.t.i , AMTS(.%NCT, AMTSPENT, 

FBAI...ANCE ) 

Here attributes are explained in short 

AMount alloted to a particular FNUM 

faculty MeMber ) of institute 

AMount exhausted in recoMMending library 

iteMs by a faculty MeMber. 

(:iJfT'BAI,~f:!NCI;f:. : Ar•H)unt r't~r,tained balance aga:i.nst FNUM. 

After getting recOMMendation of library iteMs froM faculty 

MeMbers, librarian puts in order to those iteMs after 

proper verification. These iteMs _will be supplied by 

suppliers within tiMe. Relations concerned are as follows : 

(3) SUPPLIER ( Sl.J.J:>NlJ.M~~ , SUPNAME, Bl.IPADDI~ ) 

(4) Of-<DER < QfW!i,jiUM. , ORDIH>ATE, SUPNUMB ) 

Relations C3) & (4) help librarian to keep all inforMation 

of supplier of library like their naMe( SUPNAME>, supplier 

nuMber( SUPNUMB >, supplier 1 S address CSUPADDR ) & order 
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nuMber( ORDRNUMB >, order date ( ORDRDATE ), 

< ~i) BOO I< R ECCJM C T I.TLf,~_:t ...... ill:.DJ::!JJ.!L.:t ...... tJO!,J.J.Jj£;;, ... ..:!:EJ) IT IJJN , 

SCHOCJLNAME,FNUM,YEAR,ORDRNUM 

PUBNAME,PRICE,RECOMCOPIS ) 
(6) JUf~NLI~ECOM ( TI'(,!::,[~, !3CHOOL.Nr~ME, FNUM, YEAR, OI~Dl<NUM, 

PUBNAME, PRICE, RECPERIOD > 

< '7) CONFI~ !~ECOM ( t!A.t'lE. 1 SCHOCli...NAME 1 FNUM, YEAR, CJ!~DRNUM, 

PfnCE ) 

Relation nuMbers (5), (6) & (7) keep inforMation of 

recoMMended library iteMs by faculty nuMbers < FNUM ) of 

different schools. Attributes used in relations are 

disscused below : 

Year of publication of books or journal or 

confrence recoMMended. 

!3EC11r1CJJ.P IS. 
!i.t::_t;f.1J~ I.Q.Q_ 

NuMber of copies recoMMended 

Period for which a particular library iteM 

is T'(0COMMende~d. 

C 8) BIL.L.SUPPL C BIJ::,LR.!.=Jit:!1H:t , SUP NUMB 1 BIL.I...NUMB, B ILL.Df-4TE, 

AMTTOT r!.)l... ) 

< s>) f-{ I LLOR DER < ~1.1...1...1~ r;:G~llJ:L ... ± ...... QJ~ D.!~ N!J.tt 

Relations (8) & (9) giue inforMation about details of a bill 

received by librarian. It gives registration nuMber < 

BIL.I...REGNUM ) 1 suppli!~H' ntH·Ib~)f' 1 b:i.l1 no. ( BII...L.NUMB) daH? on 

which bill 1s prepared ( BILLDATE ) & total aMount 

<AMTTOTAl ) on that particular bill. It helps librarian 

for housekeeping inforMation. Thus we can sUMMarize that 

aboue Mentioned relations ( 1 to 9 ) are used to Maintain 

acquisitions systeMs in following way (10) 

It help~;; to .... 

.::·r; 
,.J.! 



(i) Receive recoMMendation & establish that the iteMs are 

not already on order. 

(ii) Order the iteMs & chase the bookseller if no action 

appears to be being taken. 

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

(iv) Maintain a record of iteMs on order or in process. 

( v) Maintain the accounts & to control of accounts !:;o 

that expenditure can be More easily controlled and the 

current status of various bugdets Made easily available. 

(vi) production of list of recently acquired iteMs. 

(uii) notification of individuals when an iteM which they 

have recoMMended has been received. 

( 1 0) DDOl<INI...IB ( ACCNO , LJTTYPE 1 BIL.LI~EGNUM 1 DRDRNUM 1 

TITLE, AUTHOR, VOLUME,EDITION, 

COPYNO, PUBNAME, PRICE, ARRIVDATE, 

CALLNO, LIBDIV, STATUS, ABSTRACT, 

NAME, PLACE, DATE, EDITOR ) 

Relation (10) keeps whole inforMation about library iteMs 

once they have been reached in library. It gives inforMation 

about each book's TITLE, AUTHOR, VOLUME, EDITION, COPYNO, 

PUBNAME< Publisher naMe ) 1 PRICE, ARRIVDATE< Arrival date in 

library ) 1 CALLNO, LIBDIV< Library division ), STATUS< 

Whether in library, lost, issued or sent for binding >, 
ABSTRCT ( Abstact of that book ) etc. It also helps to know 

about NAME ( conference naMe ), PLACE( Place of conference 

held ) and DATE ( date of conference of library iteMs 

related to conference. 

< 11 ) F I EI...DDE:TEI... ( ACCNO +.£I LLD . .:!· GUI~F I EI...Jl 
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This relation helps to know about field and subfield of 

each book and conference Material available ih library. 

(12) C(4RDDETAIL ( ~JjRDN.Q., Il3!3UEENAME, ISSUEADDR, 

NUMOFCf.1RDS ) 

( 1:3) ISSUEFILE ( C(~E..!lf.iQ._.:!: ~~J;;;FI£:11...~:!J1 , ACCND, 

ISSUEDATE, DUEDATE ) 

These two relations keep inforMation about the library iteM 

on loan. It enables the library staff on counter to issue 

and return the library iteMs, It also helps to Maintain the 

integrity of library database, A library user can't get More 

than six books issued in his naMe. Librarian can send 

reMinder to issuee if due date exceeds a fortnight. As soon 

as library iteM is returned to the library, all inforMations 

about carddetail file and issuedetail file are updated and 

status of that iteM is set to INLIB. 

<14) BOUNDJURNAL ( I.JJJ:::f::.....!....J!..Ol ... llJ.1L. ,IHLLI~EGNUM, fJ!~DI~NUM, 

LIBDIV, ACCNO, CALLNO, STATUS ) 

(1~3) JOURNAL. ( TII.! ... E t:_~.DI..J.It'jf: + .. 1Hl , MONTH, STATUS ) 

( 1 t:1) JFLDSUBFI...D ( T I .. I.LE~- VQJ. .. UM..f.:...-1: ...... tH;.L.:t .... Sl.Jf~f IJ;J ... I?,. 

< 1 '7 ) J F I E L D ( IJJl- t.:;_2~_ .. Y-51!:J:l.i'1I;: + F I EJ::Jl 

These four relations are used to Maintain inforMation 

regarding journals ( bound & separate t.Jh ich 

received by library. Here bound journals Means, journals 

receiued by library are bounded annually to Make it one 

copy. Fields and subfields of each journal can also be 

known very easily. 

<'lB> THESIS < TITI,,.~~.-.fj!J]J::!.QK, DEGI~EE, YEAR} SUPERVI~lDR, 

INSTITUTE> L.IBDIV 

< 1 9 ) THE S H! F L D < T I Tt. ~;~:....J:i\.U.!:!nJ~ + .I:IE.b.l> + !~.U BF IE 1::: D ) 

These two relations give inforMation about thesis of M.Phil 



& Ph.D degF'(?.!?.S. Here t··'e c<:ln gt;H TITLE of ti·H·)!:>:i.s~ r'ftsearch 

scholar's naM~ ( AUTHOR ) 1 YEAR of subMission, SUPERVISOR 

naMe under whoM he has coMpleted h1s thesis, naMe of 

INSTITUTE to which he belongs, field & subfield of his 

thesis and library division, where his dissertation is kept. 

2.6 INTEGRITY CHECKS 

The integrity constraints are discussed below: 

LITTYPE Must be checked before insert operat:i.on 

in the relation BOOKINLIB. Its value could either b<:~ I B 

for books or 'C' for conference report. 

At the tiMe of issuing a library iteM the serial 

nuMber of card in issuefile is coMpared with NUMOFCARDS in 

carddetail relation. The serial no. Must 

equal to the NUMOFCARDS. This is to 

authorized library MeMber 

iteMs than he is entitled 

can 

to. 

~)f.! t 

At the 

be 

t'l o i' e 

of 

Material above check will have to be perforMed. 

than or 

that no 

library 

a 

The value of STATUS in relations BOOKINLIB and 

BOUNDJURNAL !:>hould bt?. J.N~JJ~. :i.f the itet-' conct?.r'ned l.s on 

shelf; I.~.SUfJ~ :i.f it j.s issuecl to a MeMI:H"'~'"' or LO~H if' :i.t 

is not traced. The status of unbound journals is set to 

I.J:!hiB i:H?caU!5e the~' are not :i.!:>!:.ued. ~.lhene\I!·?.T', a Mater·:i.a1 i!:; 

ir:;sued the status of that iter·' is si?.t to :rsmJ.!;ll. :i.n f:i.lt?. 

BOOKINLIB & correspondin~ entries are Made in relation 

ISSUEFIL.E & CARDDETAILFILE. 

2.7 DATA SECll.miTY 

The security of data is Maintained at two leuels. 

At first 1euel no unauthorized user can access the 

database, so the whole database is secured against invalid 
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users. At the second level, security is Maintained on 

individual relations for different operations to be 

perforMed on theM. This is obtained by GRANT facilities in 

query language described in chapter 3 section 3.3.1. Only 

those users who have been granted the data Manipulation 

facilities through grant coMMand, can perforM the 

Manipulations. The grant options include all facilities of 

the language, naMely the query, Manipulation & control 

facilities. These options can be granted as well as revoked 

according to situation arises. 

All the facilities of the query language are 

discussed in chapter 3. 

2.8 DIRECTORIES 

In the process of iMpleMenting our library database 

we have created 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 

Following directories are Maintained in our 

appemd:i.x C. 

libr.:H'Y data 

< 1 > !H-{MSI~ D This directory Maintains the relations 

used in library database and to keep status of those , 
relations. We have adopted a hashing technique to physically 

keep 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. Our relation naMe May be of 10 

characters in length. 11th-12th characters in front of each 

relation are used to keep status of relation in directory 

00 for SUSPEND status & 01 for RESTORE status ) . Thus for 

each relation 12 characters are needed to Maintain its 

existence in directory. Duplicate relation naMe has been not 
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taken in consideration. The forMat is shown below 

1 

( 2 ) !?,I{_ij_§JJ_ 

<~ach relation. 

22 23-24 ---> character position 

It keeps inforMation about attributes of 

It also Maintains inforMation regarding 

doMain type, start position and length of each attributte. 

Each attribute is concatenated with relation naMe froM which 

it belongs, to Make it unique. Attribute May be of atMost 

10 characters in length. Here 20 (10 for relation naMe+ 10 

for attribute ) are reserved for each concatenated relation 

& attribute. 21st-22nd characters are used to represent the 

attribute type. Notations used to denote attribute type is 

as follows 

01 - Alpha 

02 - AlphanuMeric 

0:3 -· NuM<~~r-ic 

Type of attribute is checked especialy to Maintain integrity 

of database. Character position 23rd - 26th in front of 

concatenated value of relation & attribute keeps start 

position of literal value of that attribute. 

Character position 27th to 28th keeps character length of 

value of that attribute. 

Character position 29th -30th M~intains bucket no. 

Character postion 31st - 32nd keeps record no. This record 

no & bucket no are taken froM directory DBMSRD where 

relations are stored on physical file. Bucket no and record 
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no are considered to Make a relaton naMe tmique. soMe 

overflow area is also reserved to avoid collision More than 

three. forMat is shown below : 

Concatenated Attr-ibute start attr:i.bute 

position 

attribute 

bucket no 

of relati- Record no Concatenated Attribute 

on of rel rel + attr type 

~~9 30 

C3) QBMSJUl 

:~ 'J. c: "") t::" '7. ,,;,: .. . ,.),,) 54 

It :i.s our vi e~.J 

nar-H.7 :i.s d :i. ffE!r en t fror-' 

relation directory. View relation 

existing defined relation naMe in 

DBMSRD directory. It's length is alMost 10 characters 

alpha. In character position 11th & 12th, 

00 for SUSPEND & 01 for RESTORE ) is 

status of relation 

tit a :i. n t a i n e cl • Vit::'h' 

relation naMe is hashed and stored on the calculated 

recordno. Bucket size is five & soMe overflow area 1s also 

kept reserved to overcoMe the collision probleM. ForMat is 

S!'lOIAI'l beltH<J l 
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·-:~==-~=~:~~:~-[·~·~;~·;-· ·-===-··I·····~~i~;:::··-~:~:~-~-~~~:~·-r-···~:~~-~-~:···-l 
naMe 1 --- naMe n 

-~-·-----------· .. ·-- ------------ --·-····-····----·-·----· .. ·-----·· ... -
l l 0 l1 -----> character position 

< 4) pBM£Hl..t It Maintains view attribute's inforMation 

defined on existing relations and attribute naMe. We can 

give saMe view attribute naMe as existing attribute :i.n 

original relation in directory DBMS8. Since view attribute 

naMe is just synonyMs for existing attributes 1 so all 

inforMation with an attribute like its type 1 start position 1 

length, bucket nuMber & record nuMber are copied froM DBMSB. 

Two More inforMations are kept with view attributes to Make 

it unique & to identify froM other attributes of the saMe 

record nuMber. These are record nuMber, & bucket nuMber of 

attributes on directory DBMSB where actually they were 

stored physically. Bucket size of this directory is five & 
soMe overflow area is preserved to overcoMe the collision 

probleM. ForMat is shown below: 

BN RN TYPE START LENGTH 

PCJSTJDN 

REL I~EL 

BUI<ET RECRD 

Where Rl'+A1' is concatenated with view relation & view 

attr':i.bute. 

IH -- Buc IH?.t nu~>,ber of attr:i.buH-:o in d:Lrector').l. 

RN .... recor-d nur·~ber of attrH1ute :i.n director}'· 

REL. BUKET ·- Bucket n Ut'IIH"r of relat:i.on :in cl :i.T' ec: tory. 

REL I~ECIH> ·-· Record nut>~bE~r of r·<~!la t :i. on in d:l.r-ectory. 
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(5) USRCD :- It is used for authorization check of users. 

It also helps to Maintain integrity of database. In OlH' 

database systeMs three types of users are authorized to 

operate the database, viz. X99711, Y88123 & Z01234. X99711 

in our database is DBA & he has right to intertain all 

operation which are specified on our database. Y88123 can 

get inforMation froM database by using SELECT, & SECONT 

stateMents. He can Define his own uiew on existing 

relation & attribute. We have restricted the user to define 

view on only one relation naMe. He can also restore & 
suspend the relation naMe according to environMent. Z01234 

can also use the database like Y88123 except RESTOR & SUSPND 

option. Infront of each option we haue set 01 in 7th & 8th 

characterposition. Directory forMat is shown below: 

[~~~~~~I~~~~~:~EL~~~~~~~I~I:~~~~~~F~·r:~~~~]. 
All these operations are discussed in chapter 3. 

¢:6) USRCOD :- It'~:; l~mtrj.es cor·H~ after eXl~cut:i.rH] GRANT 

coMMand. DBA giues soMe right to Y88123 to use the 
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database in different Manner froM what he has right to 

operate with it. DBA authorizes Y88123 to delete, 

INSERT the tuples or part of it on soMe relations. 

i''iodify 1 

And DBA 

can also snatch the rights whatever he had given or part of 

it on soMe relation froM Y88123. In case of revoke coMMand 

entries <right & relation) which are revoked, are replaced 

by blanks. To create these entries 1 the option is placed on 

physical file against the naMe of grantee & relation naMe is 

also kept with option( on which it is granted). Bucket size 

is taken as 10 & soMe overflow area is also reserved to 

Maintain More entries. To perforM any operation first USRCD 

directory 1s referred. In case a user's right to perforM 

that operation is not known froM USRCD then this directory 

is referred to know the specified operation against this 

It helps to Maintain the integrity of the 

database. ForMat is shown below. 

Here·R May be any relation naMe on which grant right is 

:i.!:;sued. 
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c~ 1--1 A P ·r E:: R :-5 

QUE~Y STATEMENTS & QUERY PROCESSOR 

It h<'H; alread~' 

p r' o v :i. des thE~ 

bt~en l'~<;.!n t :i. on<:?d 

f .ac :i.l it :i. <7~s a <:· ... 
quer·~~ 

,Dat<:l 

definition, Data Manipulation & data control in the saMe 

fashion as another relational language can provide. These 

facilities are discussed below: 

3.1 Data Definition facilities: 

It enables users to create relations, define alternative 

view and specify security locks on the data base. 

definition facilities of language describes 

Th<·? data 

th(0 data 

structures provided by the systeM on which the language 

runs. Query stateMents for data definition are as follows:-

3.1.1 Create State"ent: 

This stateMent is designed to be used by DBA only. 

stateMent creates a new relation (table) to be physically 

stored in the systeM. Null values are not perMitted in this 

stateMent. The user specifies a relation naMe, doMain naMe, 

lf:~ngth. Type & length are used for 

doMains to signify the type of each attributes. T~,JP<7) of 

'ALPHA' attribute can take one of the following values, 

attribute values are alpha~ 'ALFNUM', if the 

values are alphanuMeric & 'NUMERIC', if the 

an 

if 

values are nuMeric. StateMent is as follows 
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CREATE R ( At Type ( 81 ) ( Length ) A2 Type ( S2 ) 

< length ) --- An Type ( 81 ) <Length ) ) $ 

Sl, 82 --- Sn giue the start position of attributes 

At, A2, A3----- An respectively in the relation R. The 

word 1 length 1 in the stateMent denotes the MaxiMUM length 

allowed for each attribute in terMs of characters. Blank 

is also counted as a character in our HP 1000 systeMs. If 

the value specified for an attribute length is less 

the length giuen for that attribute in the stateMent 

than 

of 

creation, the value 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 DBMSRD as discussed in chapter 2 Maintains 

the naMe of relations & their status i.e. whether 
1 Suspendend 1 or restored. Another directory DBM88 as 

discussed in chapter 2 Maintains the concatenated value of 

relations with eac~ of their attributes & a corresponding 

definition of each of these. 

3.1.2 DEFINE VIEW : 

The define view stateMent defines a user 1 S uiew ouer the 

existing relation or view. The view is defined here only in 

logical sense and no corresponding physical relation is 

created and stored in the data 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 query operate on view just as they operate 

relations. The forMat of the view stateMent is 

on physical 

as follows 

DEFVEW R' ( A1 1 
( R1A1 ) A2' < R1A2 ) -- An 1 

( R1An ) ) $ 

Through this stateMent, a user can define a view R' 
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with attributes At', A2', ------An' taking attributes At, 

A2, ------An froM relation Rl. Here Rl could be any 

existing relation naMe or view naMe in the database. The 

length of view naMe & attribute naMe Must not be More than 

10 characters. Each view Must have a naMe different froM 

any of the ~elations or view already defined. However 

attribute naMe May be saMe as used in these relations. A 

definition of the view is Maintained in directories as that 

for existing relations. We have used two directories DBMSOO 
and DBMSOl 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 restored using th1s 

stateMent. In the directory DBMSRD the entry 01 in coluMns 

11 & 12 indicates the restored status & the entry 00 

indicates suspended status <as 

3.1 .4)The stateMent is as follows 

!RESTOR R $. 

exp la irH:~d in Sl~C t i 011 

3. t. 4 SUSPEND STATEHEIN"lf A relation or a view is 

suspended using this stateMent. A relation 

state i.e. with the entry 00 in coluMns 11 & 

in ~:;u~;pf~nded 

1;:~ of this 

directory is not accessible. Defined views are used as 

relations & hence they can also be suspended. As is done 

for relations, the restore bit in directory DBMSOO is put 

equal to zero. Note that when a relation is suspended, all 

views defined on that relations are also suspended. The 

stateMent forMat is as follows: 

sw:>PND R $ 

Thus R (either relation or uiew) is suspended by this 



3.2 DATA HANIPULATION FACILITIES: 
Data Manipulation facilities enable a user 

update the relations & views in the data 

facilities are provided by the following 

3.2.1 (a) INSElRT STATEHEiWf:-

update 

language;~ 

This stateMent enables a legal user to insert a new 

tuple or set of tuples into a relation. Attributes that 

are not specified by the insertion stateMent are given blank 

values. The order of attributes as given in the query 

stateMent has no significance. The forMat of the Insert 

stateMent is as follows: 

INSRTN R Al A2 ---An [Vtl [V2l -- [Vnl $ 

3.2.1(b) DELETE STATEMENT :- This stateMent allows a 

legal user to delete conditionally a tuple or a set of 

tuples froM a relation or a view. The condition is 

specified in the where clause of the query stateMent. The 

forMat is as follows:-

DELETE R WHERE Al = [Vll AND A2 = £V2l --An = [Vnl $ 

Note that relation naMe in the above stateMent 

could either be a relation of the conceptual scheMa or be a 

view, since views are treated in the saMe Manner as 

relations. 

3.2.1(c) MODIFY STATEMENT 

This stateMent allows a legal user 

conditionally an attribute or a set of attributes 

or a set of tuples in the specified relation or a 

condition is specified in the where clause of 

stat(~~Nent. Th<~ forr'l<:tt :i.!:; <':iS ·follows: 

?0 

to MOdify 

:i.n tuple 

v :i. i~ i•J • T h <;-) 

the q IH~r }I 



MODIFY R SET Al - [Vtl WHERE A2 = [V2l AND 

A3 = [V3l --- Ah = [Vnl $ 

The nuMber of attributes to be Modified as given in 

the SET clause was restricted to one in the actual 

itT~plef',entat:i.on. 

3.2. 2 INFORHAli"ItDN RETRIEVAL :: This section describes 

query language stateMents for inforMation retrieval. There 

are various forMat of select stateMent. Each one of theM is 

designed for specific purpose. 

described below. 

3.2.2(a). ForMat is as follows : 

·:!Ire 

SELECT Al A2 -- An FROM R WHERE Ai - £Vil AND Aj - [Vjl 

h····· Az:::: [\)z] ~;. 

This stateMent allows a legal user to obtain the 

values of the attribute Al, A2 --An specified in the query 

stateMent froM a tuple or set of tuples satisfying the 

condition in where clause of the stateMent. Ai, Ak --An are 

any attributes naMe in the relation & Vi ',)n ar·e the 

corresponding conditional values which are specified for the 

target tuples in the relation. 

Note that the equality condition could have been 

replaced by the 'greater than' or 'less than' conditions, 

but since queries with such conditions are alMost never 

asked froM the library data base. Hence these conditions 

were not iMpleMented. In actual iMpleMentation the 

condition in WHERE Clause was restricted to one. 

3.2.2(b) A retrieval probleM is very iMportant for the 

library data base. Retrieval is always done by selecting 

attributes occur exactly as the ualues specified in the 

condition of the WHERE Clause of the query stateMents. If 
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this is not so, the result of a query Might be null, in 

which case the user will not know the real cause & will 

conclude that the inforMation required does not exist in the 

database. This is uery inconvenient & More so for the 

library database, because such a situation iMplies that the 

user Must know for exaMple the exact title of a book, 

journal etc. to retrieve other relevent inforMation e.g. 

Call No., STATUS, etc.about it. Obviously it 1s very 

difficult and inconvenient to reMeMber the coMplete & exact 

titles. User Might want to select inforMation about books 

which contain say, words like 'database' or 'coMpiler 

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 iteMs by 

knowing only author naMe. Suppose a book has More than one 

author & user knows only one author naMe or part of its 

naMe. In short there are Many instances when the user could 

like to retrieve inforMation froM the database knowing only 

'part' of the coMplete value of the attribute by which 

retrieval is done. Such type of retrieval is possible & 
stated in query stateMents in succeeding two stateMent. 

This stateMent exactly in the Manner in which section 

3.2.2(a), Howeuer in the condition Clause Vk is the part or 

full value for attribute Ak in the tuple. 

SELECT Al A2 ---- An FROM R WHERE PART Ak = [Vkl S 

In actual iMpleMentation Where clause is restricted 

to only one attribute. 

3.2.2<c> This stateMent needs to satisfy two doMain 

naMes in full or partial both in specified relation naMe to 

retrieve the inforMation STATEMENT is as follows: 
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SELECT At A2 -- An FROM R WHERE PART A6 AND 

A7 = [V6l AND [V7l $ 

Here conditions to be satisfied like A6 and A7 

should have partial value. Where clause is restricted to 
only two attributes. 

3.2.2(d) No. of tuples satisfying the WHERE Clause can 

be counted & retrieve~by following forMat of query language. 

This stateMent selects & displays conditionally the values 

of the attribute At -- Ak, also provides the count of tuple 

satisfying the condition. The condition is specified in 

where clause. The forMat is as follows : 

SECONT At A2 -- An FROM R WHERE As = [Vsl 

At = [Vtl -- Az ~ [Vzl $ 

Condition in WHERE Clause is restriced to one in 

the actual iMpleMentation. 

3.2.2<e> This stateMent conditionally selects 

attributes specified in stateMent & are displayed in 

ascending order of the value of attribute coMing after 

keyword ORDRBY. StateMent is as follows : 

SELECT At A2 -- An FROM R WHERE As = [Vsl AND 

At = [Vtl ORDRBY Ak $ 

The condition in where clause is restricted to one 

in actual iMpleMentation. 

3.2.2(f) 

This stateMent retrieves inforMation about several doMains 

where a particular attribute Ak is coMMon in two relations 

Rt and R2. FORMAT is as follows: 

SELECT At A2 --An FROM Rt R2 WHERE Rl,Ak = R2,Ak $ 

Here attribute Ak followed by relation naMe, May be any 

attribute.Relations R1 and R2 Must contain all the 
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attributes Mentioned in the stateMent. 

Note that in above all query stateMent the relation could 

either be a relation of the conceptual scheMa or a view 

defined by a user. Since views are used in the saMe way as 

r'~~lation~:;. 

3.3 DATA CONTROL FACILITIES : The data control facilities 

especially used by DBA are discussed in GRANT and REVOKE 

3.3a1 GRANT Sl'tiHEMENT : A user like DBA can grant access 

to his relations to other users by Means of this stateMent, 

Here in our stateMent grantor May not perMit grantee to 

grant the listed privileges to other users. StateMent is as 

fo11o~.&J~:; : 

Gf<ANT P1 P;?. ........ Pn DN F<'J. Hi:: ....... Rn TO I:U1:1 I:Ui~] ........ [Un] ~1>. 

In our iMpleMentation part we have restricted to 

one 

1·;, ·I· 
'· ) 

relation naMe & to one user, 

P2 Pn that could be 

Here DBA can grant right 

SELECT, MODIFY, DELETE, 

DEFINEVIEW, INSERT, SUSPEND or RESTORE. The ualus of Ul, U2 
-- Un are actually the user codes of the users. In th!~ 

proposed Model, there are three classes of the users. Each 

class of user has a unique usercode, which along with his 

privileges are Maintained in directories USRCD & USRCOD 

which are discussed in chapter 2. The three classes of 

users & their corresponding codes are 

C:!.a~:;s U::;l"'r·r.:odE~ 

1 Data base AdMinistrator X99'7'1 '1 

3 z () l ;?.~54 
3.3.2 REVOKE STATEMENT : Once a privilege has been 

granted, it May be withdrawn through this stateMent. The 
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naMed privileged are revoked froM the grantee. Here grantor 

can revoke only the rights which he had granted on the 

relations. StateMent is as follows 

REVOKE Pt P2 -- Pn ON Rl R2 -- Rn FROM £Ull [U2l -- [Unl $, 

Thus we can reuoke one or More than one right on one 

or More than one relations froM one or More than one users. 

But in our actual iMpleMentation we have restricted to one 

r!~d.ation naMe .t;,. to on!?. u!;;er. Th!~)!:;!;.) Pl 1 p;:, Pn <H'f~ 

privileges such as DELETE, MODIFY, INSERT etc. 

These data control facilities allow to Maintain the 

security of database.Since each user has first to identify 

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 USRCD & 

USRCOD against his usercode. 

3.4 THE QUERY LANGUAGE PROCESSOR The user interogates 

the Library Database query language stateMents, specifying 

the data which MUSt be retrieved & the conditions that MUst 

be satisfied by the desired data. It is the responsibility 

of the language processor to check syntactically the query 

stateMent and to call corresponding ser~<:ln tic r·outinc;.) 

provided query is found correct.The task of query processing 

is to deterMine the set of data to be checked & retrieved 

froM the database 1 the proper order in which the data should 

be accessed, & the types of Manipulations that Must be 

perforMed on the data. This process is referred to by 

different authors as query translation or access path 

finding. We start with our database by RUN TOKN coMMand. 

The DBMS asks for the usercode which is assigned to the 



user. If user fails to give his correct user code, the user 

is inforMed that the he is unauthorised user & query 

t <'~ r "~ :i. n a t <-? s • In c cl s e o f r.: orr' e c: t u ~; e r· c o d e u ~:, c?. r' i s i:l s I< e d t o 

issue his query. User's stateMent is stored in a buffer of 

size 144 words. In our stateMent first query word is the 

operation user wants to perforM. We have checked whether 

user has got right to perforM operation, which he has 

specified in first query word i~ his stateMent or not. If 

he has right to perforM that operation a flag is set to zero 

state otherwise flag is set to 1. Tokens are generated & 
stored in different tables. 

::5.4.1 TABLE FORMATS : - We have used three tables. They 

are (1) IDENTIFIER TABLE (2) LITRAL TABLE & (3) UNIFORM 

SYMBOL table~. 

«1) IDENTIFIER TABLE :- This table keeps all identifie~ 

occured in a query stateMent. As soon as an identifier coMes 

in query stateMent the ID table is scanned by lexical 

analyser to check previous or.:r.:urenr.:e of that identifier. 

Entry is Made after ensuring that occ::ured 

identifier has not or.:cured previously. ForMat is as follows 

IDENTIFIER CODE OCCUI~ ENCE NO . 

Identifier 1 4 1 

Identifier 2 4 ':) ,_ 

Identifier n 4 n 
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(2) LITERAL TABLE :- All .J.:i.ter'als cor-,ing in qtHH'~l s;tat<;·~t-H?.nt 

are recorded in this table with their code and occurence 

nuMber. Entry of literal is Made in in the saMe way as Made 

for identifier in ID table. ForMat is as follows : 

LITERAL CODE OCCURENCE NO I 

Literal 1 3 t 

Literal 2 3 2 

Literal n 3 n 

<3> UNIFORM SYMBOL TABLE :- It keeps code of all query 

words in a query stateMent according to sequence they have 

occured. Say a query stateMent 

DELETE R WHERE At = [Vtl AND A2 = [V2l -- An = [Vnl $ 

Here in this stateMent DELETE, WHERE & AND are keywords. 

Equality sign • = ' and square brackets are deliMiters. 

Keywords and deliMiters are kept in fixed table IARA. In 

above stateMent R, At, A2 --An are identifiers and Vl, V2 

-- Vn are literals. The uniforM syMbol table ISTB will keep 

all tokens generated by lexical analyser in above stateMent 

in the following forM. In this table repeated keyword, 

deliMiter, identifier and literal any one of these will get 

entry according to their occurence position. 
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Code 

1 

4 

1 

4 

3 

1 

4 

3 

3.4.2 LEXICAL ANALYSER 

occurence position 

·-. 

1 

3 

2 

26 

1 

8 

3 

26 

2 

Lexical analyser generates 

tokens. In our iMpleMentation tokens are separated by blank 

character. Codes used for tokens are as follows :-

1 

4 

Keyword 

DeliMiter 

Literal 

Identifier 

3.4.3 SYNTAX CHECK :- As soon as tokens are generated by 

lexical analyser a corresponding syntax checking routine is 

called. This routine checks the tokens for their proper 

place of occurence in query stateMent. If token is in 

proper place in stateMent a flag 1s set to zero against that 

token otherwise flag is set to 1 to ·indicate the wrong 

occurence of token. In case flag is found 1 then error 

Message is giuen according to situation. 
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3.4.4 SEMANTICS ROUTINE :- If all flags are zero then 

corresponding seMantic routine is called to retrieve the 

inforMation. This seMantic routine retrieves inforMation by 

taking appropriate inforMations FroM Identifier table & 
literal table. 
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AP P 1:::ND :a: X A 

Syntax is the description o~ ways in which words Must be 

ordered to Make structurally acceptable sentences in 

language. We have represented our syntax in BNF notation. 

NonterMinals are enclosed within angular brackets " < " & II 

) II ' 

< StateMent > : := < Query stateMent > S 

I ( dMl stateMent > $ 

I < ddl s t a ter-,en t ) $ 

/ < control s t a ti-?Men t > $ 

< query stateMent > : := <select-clause> FROM (froM-list> 

WHERE < condition-clause > 
< select-clause > : := SELECT < attribute naMe list > 

~ <attribute naMe list> := <attribute naMe)[(attribute naMe)\ 

<f·rof', l:i.<.:;t> :== <syst(~·~M t-?nt:i.ty naMe} [ <s~~~:;te~t entit~, n<":sMe> ]; 

( 5 }l s t (-?f't en tit)! naMe) ::::: <relation nat-'e \ 

' 
I < view fli:lM(·? ) 

< i-)ttributl:-~ n ar•H?. > t •••• . -- ( id!-?11 t i fi1:-~r ) 

<r·elat:ion naMe ) : ::: ( :i. den ·t if j_ (-?f' ) 

< v j_ ew nar"'e ) := < ident:i.fif.~r ) 

< ident:i.f:i.er > ::::: ( -:'3lphi:l > [ ( alpha >.1 <d:igit> r 
I < d j_g :i. t \ [ ( alpha ' > I < digit > J'' 

Cl 

<condition-clause) := <condition> [(connector> <condition)]~ .. 

< connector ) := AND 
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< c:ond:it:ion > 

(&~xpre!:;sion1 > 

< eXfH'essi on2 > 

<c:ot'"lparison> 

/ OR 

:= <expression1> <coMparison> 

<ex pre~:;~:; :i. on;~> 

:= <attribute naMe) 

I PART <attribute naMe> 

I <systeM entity naMe) ~ 

(attribute naMe) 

:= < literal >I< systeM entity naMe>, 

<attribute naMe) 

I PART < literal > 
:= = I -= I > I < I >= I =< 

Here syMbols have usual Meaning like syMbol 1 = 

< literal > ::::: [<alpha)]/ [(nur'lf.H'·tc:>:! 

I [ ( alphanuMeric ) ] 

< alpha > ::::: < alphab(;.)t > t: ( alphabet ) ]" 
I) 

::::: ( integer· \ I < real ) I 

1 1 1 · > < 1 t 1 • r ' ., 1 1 > :1-n , a.p·\arlUNEH'lC ;:::: i:l.p\ar:)(;.)'t; ·' a .. pH\H~t 
0 

< dig:it > 1:< !=,;.pecial ci'HH'actf~r >J"~"~ 
0 

I. I 1 I ~ \ I' I d . . ) '1'1'\ . , a p 'lihl!;!t 1 ' :t.g:t. t .
0 

/ ( d :i. g j, t ) [ < d i (J j, t ) J:' 
1: < sp 1. char·ac HH' > l;' 

< alphabet > 
[ < alphabet > / I I .. > ·.1"' ' <::Lglt 

0 

( sp<7)c:ial C:l'li:lract<~T') ::~~.I> I-·· I I/ 

< alphC!bet 

< t1 :ig :i. t > 
< integer 

< 7'(0i:ll > 

> 

> 

:= A/BICID/E/F/G/H/IIJIK/L/M/N/OIP 
/Q/RISIT/U/V/W/XIY/Z 

:= 0/112/3/4/5/6/718/9 

: = t: < s :i. g n > ] < d i g i t > r < d :i. q i t > :1: 
:= < integer > . < integer2 ) 
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<int<?.<;J<?.r2 > 
< integE~rl > 

< '::d.gn > 

<dMl statei'H:mt > 

< insf.H't:i.on > 

< 1 :i tf?r a 1 1 :i.!!it ) 

< cli?.letion '· I 

( l'-'I·H;1r e-c 1 au !'.;e ) 

I''Od :i.fy > 

< s<= t ····c J,l u ~'><?. ) 

/ [ ( '::>ign > ] ( inteqer;~~ ) 

I ( integer > . 

I < integer > t:• [ < ':!iilln > l ( in teiJ liH' 1 •... 

I <integer).(integer) E [(sign>l 

< i.n teg<?.r' 1 > 

[( r,;ign )] <inte1JI?.r·1 > 

) 

I< integer > . E [(sign>l<integerl> 

::::: < d:i.g:i.t ) [( c!:i.g:i.t )]on 
0 

:= ( digit ) ( digit ) 

;:::: + 

I -

:= < insertion > I < deletion > 

I ( t'todify ) 

:= INSRTN < relation naMe > 
<attribute naMe list> 

< 1 i tf.)ral 1 :i.st > 
:= < literal > [( literal >l~ 

0 

:= DELETE < systeM entity naMe > 
< where-clause ) 

:= WHERE < condition-clause > 

I < set-clause > < where-clause > 

( contr-ol s ta tE-~Men t 

:= SET <attribute naMe>=<literal> 

>:= < grant) I < reuoke > 

< ~Jr' ant '· I := GI~ANT < option l.:i.st > DN 

<relation naMe > TO < literal list > 

< opt :i. on list ) ::::: < optj.on > 1:< option l:i.'::;t )]1\ 
0 

< option > := INSRTN/DELETE/MODIFY/RESTORE 

I SUSPND 



<revoke > 

< ddl stateMent > 

:= REVOKE < option list > ON 

< relation naMe > FROM 
< literal list > 

:= < create-relation > 
I < define-view > I < suspnd> 

/ < restore > 

< create-relation > := CREATE < relation naMe ) 

[( attribute-definition list )] 

<attribute definition list) := <attribute definition> 

[( attribute definition )]~ 
0 

< attribute definition ) := < attribute naMe > < type > 

( start position ) 

< length ) 

< type ) 

< define-view > 

< view field list > 

< view naMe ) 

( suspend ) 

< restore ) 

[(start position)] [(length)] 

' -. integer2 > / 
\ 

. 
' = { integer2 > 
:= ALPHA I NUMERIC I ALFNUM 
:= DEFVEW < view naMe > 

[( uiew field list >J 

:= < attribute naMe > 
<<relation naMe) <attribute 

naMe )) [(attribute naMe) 

<<relation naMe) <attrib-
~ ute naMe > ) ~ 

:= < identifier > 

:= SUSPND <systeM entity naMe> 

:=RESTOR <systeM entity naMe) 
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APPENDIX 

DATA FORMAT IN MEMORY 

The data forMat in MeMory of HP 1000 systeM fo~ an lnteger
1 

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 
15 15 

has a range of -2 to 2 -1. 

FORMAT: 

number bits 



REAL FORMAT 

PURPOSE: A real datum is a processor approximation to the positive, ne.g

ative or zero valued real number, occupies two consecutive 
-38 16-bit words in memory and has an approximate range of 10 

to 10
38

. 

FORMAT: 

I r 
.. ----implied binary point 

15 14 0 

hs 
fraction bits 

8 7 110 
exponent bits I j 

sign of exponent ~ 

COMMENTS: A real Ilwnber !Jds a 23-bit fraction and a 7-bit exponent. 

word 1 

word 2 



I 

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 
-38 38 

has an approximate range of 10 to 10 . 

FORMAT: 

I t
~----implied binary point 

15 14 

fraction bits 

• 

fraction bits 
of exponent 

0 

o I 

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

exponent. 

word 1 

word 2 

word 3 

• 
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liftll'-t 0 00 F"Il.E JtANAGEltlEMT SYSTEJt 

The data files in a da t aba~:;e 

organised in such a fashion that they can be used in several 

applications rather than a single application by DBMS. File 

ManageMent is supported by FMP Calls in our HP 1000 systeM. 

FMP PrograM calls enable us for interface between prograMs & 
file ManageMent utility routines. These calls help us to 

Create, Open, Close, Read, 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 systeM is 20 M Byte & 128 K 

words respectively. The FMP Calls are Mainly used for 

input to or output froM disc files. The inforMation about 

files is Maiantained in directory created by FMP. The~se 

directories are: The FMP Cartridge directory which 1s a 

Master index to all active FMP cartridges & the file 

directory, which contains inforMation on each file on a 

particular cartridge. The Cartridge directory is Maintained 

on the systeM disc, while file directory is Maintained on 

t0ach Cartr:i.dge), 

C.t FILE TYPE :- Eight file types are defined by the 

systeM. Additional types May be defined by the user. Only 

the first four types differ in forMat, all subsequent types 

differ only in the type of data FMP expects the file to 

contain. File type has been categorised in three parts as 

sho~m below: 
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I Category Type Description 

I Control 0 None disc device files 

1---------- ------ ------------------------------------
Fixed 1 Fixed length 128 word record files 

length 

randoM 

access 

lnon exten-

I dable 

Variable 

length 

!sequential 

access 

3 

4 

Fixed user defined record length 

Variable length records any data 

type 

Source prograM file type ASCII 
Object prograM file relocatable 

binary 

6 Executable prograM file MeMory 

7 

8 to 

32767 

iMage code 

Absolute binary 

User defined 

data forMat 

All file types are discussed below :-

Type 0 files : These types are used to reference non-disc 

devices by naMe. Device independence can be Measured by 

type 0 files where standard file coMMands are used to 

control the device. FMGR COMMand creates type 0 files. The 

record forMat of a type 0 file is achieved by the device 

type. 
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Type 1 file :-

These type of files contain fixed length records of 128 

words. Type 1 files perMit us for direct acces between disc 

& the user's buffer area in our prograM. File ManageMent 

package_transfers data to & froM disc in 128 word blocks. 

Due to this reason type 1 

rate. Except type 0 files, 

opened & accessed as a 

files 

all 

type 

ar·e fastest 

other file 

1 file in 

in data 

types 

order 

transfer rate faster. It is accessed randoMly. 

transfer 

May be 

to Make 

Type 2 files are also of fixed length 

records but length is defined by the user at file creation 

tiMe. Here in this type data transfer routed through data 

control block one logical record at a tiMe and hence the 

transfer rate of type 2 & above file types becoMe slower. 

Vy~e 3 files These files are of variable length record 

& are extendable. Data transfer in these file types also 

takes place in the saMe way as in type 2 files. 

These are also of variable length records & 
saMe as type 3 only difference is that the systeM expects 

these files to contain ASCII data. Source prograMs are of 

type 4 files. 

Type 5 files These type are 

except the systeM assuMes that type 

as type 3 

files 

f1les, 

contain 

relocatable binary code. Typically object prograMs files 

are found type 5. 

Type 6 file : lhese are also variable record length files. 

SysteM assuMes that type 6 file conta1ns a prograM in 

MeMory-iMage forMat that is ready to run. These type files 

are created by save prograM <SP) CoMMand. These files are 

always accessed by FMP as type 1 files. 
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Type '7 files : SysteM assuMes that type 7 files contain 

absolute binary code & these type files are variable record 

l<~ngth. 

lrype > 7 f'iles: TIH~S<i:> file t~'P<:~!:; ar·e sr.li'Hf.' a!:; t~'IH'~ 3 

files but the content is user defined. FMP recognises 

special processing based on file type for types greater than 

··~ ~ . 
C.2 File Security : Each file has a security code. This 

code May be zero, negative or positive. A file with zero 

security can be opened ~ MOdified by any user. A file with 

positive security code can be opened to read by any user' 

but it is write rr.~!:;tric:t<~d. A n<:~<,~at:i.~'e cod<~ r<~)!:;tric:t!:> all 

acess to the file. 

C.3 FMP PROGRAM CALLS :- The FMP PrograM calls used in 

file ManageMent to assist our data base are discussed 

below:-

C.3.1 CREAT :- This call creates a disc file in terMs of 

its naMe, size, type & its location. Creat call Makes an 

entry in the file directory for the file & allocates disc 

space to the file. After executing CREAl Call, the file 1s 

left in the update Mode for exclusive use of prograM 

perforMing the call. FORMAT is as follows 

C~d •. L CREAT <IDCB, IERI~, NAME, I~HZE, ITYPE, l.iiE.G.!J 1 

I.GB.. , I!!. c ~~!.§. ) 

Where paraMeters have their own significance. Under' 1 :i.necl 

paraMeters are. optional. Usee! paraMeters are discussed 

below: .. -

IDCB : Data control block is a block of words defined 

within our prograM that acts as an interface between the 

prograM & the file ManageMent package. It contains control 
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inforMation for the file including the file naMe, 

size & location on disc to auoid 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 DCB is an array with 

a MiniMiuM of 144 words. The first 16 words are control 

block to provide all the file inforMation required by the 

FMP Call·::;. 

IERR : One word •Jariable in which a negative error code i!ffi 

returned. 

MlAifiE :- NAME j.!:. Ul:>f.~d to spec:i.f~· the f:i.l!?. nat·H? to be 

created. This is 3 word array containing file naMe in ASCII 

f Of'f'\, 

ll:S:[ZE :- J t spec if i e!:; the ·f :i.le !:; :i.z <?.. It is two word 

array. First word & second word contains nuMber of blocks 

& record length respectively. Second word is used only in 

case of file type 2. 

ITYPE Jt is 1 word integer variable in range 1-32767. 

D:SIElCU :- It is U!:;ed to pr··otect th<?. f:i.l!?. fror•' anoth<~!r u!:;er 

& is one word varial:>l<~ in r·angc~ 0 tl-.rou~Jh :.t,:::S~:.~767. +1Je valtH:~ 

is used for write protection and -ue for both read & write • 
prot <:~c t ion . 

ICR :- It is cartridge reference paraMeter & is optional 

one word variable. 

IDCBS :- Data control Buffer size is specified by this one 

word optional variable. It is set to nuMber of words in 

DCB buffer if larger than 128. 

C.3 .. 2 OPEN :- This call open!~ an e:d.st:i.n!;J file which have 

been created prior to the open call. A file is opened for 

update or for standard sequential write. l··:tles Miil)' be 
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opened for exclusive use of the calling prograM or for 

non-exclusive use of upto seven prograMs. HH!MAT is as 

follo~·JS : 

CALL OPEN <IDCB~ IERR, NAME, IOPTN -······-·-· ~ 
Here all paraMeters except IOPTN is discussed previously in 

CREAT FMP. 

IOPTN ParaMeter is discussed below : 

15 14 13 12 11 10 B 7 6 !:'.i 4 3 ';) ..... 1 0 

1--r· .---I." ...... ·r···· ·-·1 ..." -~·"·- -~-1 ..... ~~1·-· ;~I-~1 .... ..... I ....... r .. ;:.·1·-.. :;.r .. ~~1-- ~:;: ·1 ______ L_ __ __ __L _ _ __ __ __ _ __ j__ ___ j ____ _ 

I 
FUNCTION CODE! J 

--> Type 0 options <---
To get More facilities of the file ManageMent we can set 

following bits as follows : 

E <bit 0) = 0 File opened exclusively for this prograM 

1 File May be shared by up to 7 prograMs 

u ( b :i. t) .... 

T (b:it) .... 

-

0 

1 

0 

1 

File opened for standard(non-update)write 

File is opened for update 

File type defined at creation 

File type is forced to type 1 

In update Mode generally type 2 files are opened. Type 3 & 
above files are not generally used in update Mode. 

([:;. 3. 3 CLOSE : - This call is used to close a file after 

use in our prograM. The~ file reMains in the systeM 

available to other prograMs once it is closed in one 

prograM. After Call close the data control block becoMes 

free which can be used for another prograMs. A d :i.!:;c fi 1!?. 

opened for exclusive use of calling prograM May be truncated 

to its actual length. The forMat is as follows : 
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CALL CLOSE < IDCB; IEBJi ; liJ.Jj~N. 

ITURN is discussed below: 

ITURN - It is used t~ truncate a file to its actual length. 

It is 1 word uariable containing integer nuMber of blocks 

to be deleted froM the file at closing tiMe. If it is 

oMitted or zero the file is closed without truncation. 

C.3n4 FILE ACCE:SS :-
READF & WRITF routines are used to access the inforMation 

froM files. Type 1 & 2 are accesed randoMly & type 3 and 

above are accessed sequentially. Calls to these routines 

are the saMe whether the file is a device (type O> or a disc 

file type 1 & aboue. As we have discussed that the access 

Mode of file type 3 & aboue is sequential.Such files are 

created with an end of file in the first record. The first 

record written overrides the end of file & a new end of 

file is written iMMediately follwoing the 7'(:~c:ord. 

process of writting continues as we write a new record. But 

in file typE·~ 1 & ;:! th~~ €md of f:i.le :i.s \•Jr:itten at thf.~ l~~ncl of 

file according to the file size at creation. Since each 

record is a fixed length deterMined 

easily positioned to particular 

at creation, the file is 

record. Generally one 

record is written or read at a tiMe although More May be 

transferred when accesing a type 1 file. 

C.3.4<a> REM~F:- This routin~: reads a rt-~c:ord fr'oM 

specified open file in prograM. One full record or a 

specified nuMber of words is read. 

follows: 

The forMat is a~ 

CALL. f.!EADF ( IDCF.l, IEf~l={, IBUF, IL. ; b.Lf::l. ~l!!j. 

Here IDCB & IERR have as usual Meaning. 

IBUF :It is an array into which the record is read. It is 

94 



also known as user buffer. It is kept large enough to 

adjust the record. In case IL is specified> it should be of 

len(J th IL. 

EL :- It is optional 1 word variable specifying nuMber of 

words to be read. The effect of IL paraMeter in READF is 

l:;h 0 \,,l'l b<~ 10\,1 

IL Value File type 0 File type 1 File type > 1 

IL > 0 

IL :::: 0 

Upto IL words Exactly IL 

ar·e r·ead if 

less than IL read IL May 

file defined be More or 

Upto II... \•lords 

if'(~ T'E!i:ld :i.f 

l<~!~:;s than IL 

actual recor·cl 

record length less than 128 length is read 

:is; r·ead 

Z<~ro length 

r·~~cord :i.s 

r<~ad; usua 11 >' 
r'<0cor-cl is !:ik···· 

:i.pped ~ c:ount 

f.Hl <:l s r E-!.t:l cl 

No act:i.on 

H ec: o r• d :i. s 

skipped and 

I count(;~d i:l'::i 

r·t~ad 

1---------- -------------1-------------1---------------
IL O!"l:i. t···· 

t<~d ··-···· Do -····-·· 

l ~~a ~>~on1 

rec:ord :i.~; 

r·ead 

f:1c: t u a 1 r· t;~c: o r• d 

ll.IEJI't! :- The actual ntH,bEH' of word'::; tr·ansfer·r·<-:~cl to the usm· 

buffer is retur~ed in LEN upon coMpletion of a read, nuMber 

of words in LEN is set equal to IL. It is used to check 
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~ pllsstbl<~ o~;nerflot.J of th(~ u!:;~:~r· buffer. Follot.Jinq 

is returned to inforM the end of file. 

Type 0 Len is set to -1 when EOF 1s read 

Type 1 & 2 - IERR is set to -12 indicating an error 

where access is not possible beyond EOF 

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

NUM :- It is used only in case of file types 1 & type 2. 

It May be specified for other file types but it is ignored. 

It's value varies froM 1 to 32767. By specifying this 

randoM access becoMes very easy & we can reAd the record 

which is given in NUM paraMeter. 

C.3.4(b) WRITF :- This routine is used to add a new 

record 1 delete a record or part of it & to Modify 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: 

Cr~LL WRITF ( :J:DCB, IERI~, IDUF, 1.!:::. , W:lt.t ) 
IDCB & IERR have usual Meaning. 

IBUF :- It is user defined buffer which contains record to 

I:H7! wr :i. t ten . 
• ll :- lt 1s length in word of the record to be written in 

file. If it is oMitted, one record is written in case of 

type 1 & 2 files, zero length record to othertypes. 

iMIIDtl :- It :ts al!:;o one t•,,or·d optj.onal vai"'iabl<~! which 

specifies record nuMber to be written in file. 
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If )!0\.1 1 .. 1ant 
0 t her· 1,.1 :i. !::.~:? 

to contint.te 1 please giue your query 
give $ in first coluMn to terMinate query 

INSRTN BOOKINLIB WHERE TITLE AUTHOR ACCNO [DATA PROCESSING] [MAkTIN J. l [4123501 $ 
Query processed & entry is Marle in data file. 

If you want to continue 1 please giue your query 
Otherwise give $ in first coluMn to terMinate query 

SELECT TITLE FROM BOOKINLIB WHERE ACCNO = [4123501 $ 

TITLE :- D~lA PROCESSING 

If you ~,-,,;,nt 

() t h (;~ f' \.,I :i. !:i (;) 
to continue,please give your query 
give t in first coluMn to terMinate query 

DELETE BOOKINLIB WHERE ACCNO = [4123~0] $ 
Eli...IEl~Y Pl:~oc::::~;)!:)ED. 

If you want to continue,please qiue your query 
[) t h (') r· hi :i. !:i E· q :i. ~,_, (;~ !!:. i n f 'i. r· ~:; t c: o 1 ;.J 1-1 n ·t o t !'·~ r· i''' i n <:1 t t.~ q u (,,, r· }! 

SELECT TITLE FROM BOOKINLIB WHERE ACCNO = [4123501 $ 
:0;;1 t .::1 n o t f o u n d . 

If you h'an·t 
0 t h E·~ i" \..J :i. ·::; \'! 

to continue,please give your query 
give $ in first coluHn to terMinate query 



',iJ.!•i_Ji: ~CT ~ilAlU~:; :: IINLJBJ WHERE TJTL.E.- [At~ H!TP;H·UCTHir! 10 Dr'Ht4 B1~SE SY.S"TEMS J AND AUTHOR= [ DATt'C.J.J 1 
Y o u r· .> '· · ·· · : .. •.- 1 '5 S ~· n t <H: 1. 1 c .:; 1 1 y C or r e c t 

'!up:,~ L(o·for-e opd~;H~ is:-
A~ lNf}OPUCTlON 10 DATA BASE SYSTEMS DATE t~J. 

Upd<'l·tEd record:-
AN lNTR~DUCliON TO DATA BASE SYSTEMS DATE C.J. 

QUERY PROCESSED 

If you w~nt to contjnueJplease give your query 
Otll~r·~.odst::· give l in first coluMn to ter·Minate query 

SUSPND BOOKlNLIB $ 
QUERY IS PROCfSSED 

If you want to continue 1 please gi~e your que~y 
Otherwise give~ in first coluMn to terMiGate query 

SELECT TITLE AUTHOR FROM BOOKINLIB WHERE ACCNO = [ 115421 l $ 
RELATION IS SUSPENDED,QUERY C~NNOT BE ,PROCESSED 

If you want to continue,please ~ive your query 
Other·w':i~:;.c_,. g:i.ue i' jn f:i.rst colyMn to ter·M:inate qoery 

RESTOR BODKINLIB $ 
Query is syntactically correct 
QUERY IS PROCESSED 

If ~ou ~~nt to continue,please give your query 
Dt/f;,er·w,:i:s .. E- give$ in first coluMn to te•rMinate quer·y 

;' ::. 

2 8 14:i.OO LOST COMSC. 681.3.06D262IN2 

~~ 8 1 4~5 I 0 0 INLIB COMSC. 681 .3.06D262IN2 

SELEC~ SYAlUS fROM BOOKINLIB WHERE TITLE = [ AN INTRODUCTION TO DATA DASE SYSTEMS J ' 

5TA1US: ... I NL.II;; 

I·F youtJan·t to continu(~ 1 plea:je QiJJe yott;· query 
UthPr·t.Jj;::.F g:i.VE' ~:in f:i.r·s·t coluM·n to tE·t·f"'linai(.:: qopr-y 

11'~:..4?'/COMPUTLR t) 

11 ~~L.,;?'/COi"iPUTCf< ~3 



i~Ll \..'LW JNULID ( -~ i'H.E ( E<OOIONLIBTITLE ) AYH·I(1f{ 
Wu~r~ is syntacticall~ correct l::f.!Cll< J 0!' ] I·:(.\1 THOR ) ACCND ( BODin NL.l BACCNO 

Ouery is processed & entries in view relation 
irectory & view attribute directories are Made 

DEFVEW BOOK TYTLE C BOOKINLIBTITLE ) AYTHOR < BOOKINLIBAUTHOR ) ACCNO < BOOKINLIBACCNO > ) $ 
Check ID for proper place 
Check for left & right parenthesis 

Jf you w<wt to continue .• please give your· quer'y 
Otherwise give t in first coluMn to terMinate q~ery 

DEF'.JEW BOOK ( TYTLE ( BOOKINLIBTITLE > AYTHOR ( BOOI<INLIBAliTHDR ) ACCNO < BOOI<INLH<ACCNO ) ) <.t• 

Query is syntactically correct 
~lease give soMe another view relation naMe 
this view relation has been defined by soMe user 

If you want to continue)please give your query 
Otherwise give $ in first coluMn to terMinate query 

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

~~ 

If you want to continue,please give your query 
Otherwise give $ in first coluMn to terMinate query 

SELECT TYTLE AYTHOR FROM BOOK WHERE ACCNO = [ 115427 l $ 
RELAl'ION FOUND IN VIE~ DIRECTORY 
LITERAL DOES NOT EXIST IN DATA FILE 

lf you want _to continue,please give your query 
Otherwise give $ in first coluMn to terMinate query 

SE.LECT ACCNO TYTL[ FROM BOOK WHERE AYTHDR = [ DATE C.J. l $ 
RELATION FOUND IN VIEW DIRECTORY 
CORRECT ATTRIBUTE IN DIRECTORY NOT FOUND 

• 



lf you w~nt to continue,please give your query 
Otherwi~e give $ in first coluMn to terMin~te quer~ 

SELECT TYTLE AYTHOR FROM JNULIB WHERE ACCNO = L 115427 l $ 
RELATION NOT FOUND 

lf you want to continue,please give your query 
Otherwise give $ in first coluMn to terMinate quer~ 

SUSPND lSSUEFILE $ 
QUERY IS PROCESSED 

If you want to continue,please give your query 
Otherwise gi~e $ in first coluMn to terMinate query 

DEFVEW JNULIB ( lYTLE < lSSUEFILElllLE > AYlHOR < ISSUEFILEAUTHOR > ADDRES < ISSUEEADDR > > t 
Query is syntactically c~rrect 

Relation naMe is suspended on which you are def, vew 

If you want to continue,please give your query 
Otherwise give $ in first coluMn to terMinate query 

RESTOR ISSUEFILE $ 
Query is syntacticallv correct 
QUERY IS PROCESSED 

If you want to continue,please give your query 
Otherwise give $ in first colu"n to terMinate query 

DEFVEW JNULIB ( lYTLE ( BOOI<INLIBTITLE > AYTHOR < lS~UEFILEf~lJTHOR ) ) $ 
Query is syntactically correct 

You are defining view on different relations 1 0 

lf you want to continue,please gjve your query 
0 t h ~ r '"-' i s e g i v e $ in f i r s r r 11 :1 u 1 n 1: (l t e r' M i n a t e q ll e r v 



,-. 

))I 

If vou wan1 to con1inue,please give your querv 
Uthp;-~..n~:;e qive $in first coluMn 1:o tc-~·t·linate qut:"?r'Y 

SELECT 'ITTLF AlJTH!W FROM BOOI~INLIB WHERC ACCNO = [ 115427 J $ 
RELA ·r 1 Cl!~ 1 b SUSPENDED, QUERY CANNOT BE PH OCESS(D 

You are not a valid user 
I 

lf 1.''-il' ~o·:~nt to c:ont:i.nue~pleas<i· give yC1ur query 
0 t h P , .. "'' :i <:: e g i "' ('-,' ~ i n f i 7' 1:; t c: o 1 u 1·1 n t o t P r t'l i n a t e q o <-? r y 

RESTOR BOOKINLIB S 
Query 1s syntactically correct 
QUERY I~ PROCESSED 

IIJ Tf you want to conttnue,please give your querv 

•· 

OthPrwise give $ in first coluMn to terMinate query 

SELECT TITLE;AUTHOR FROM BOOKINLIB WHFRE ACCNO - r 115427 J $ 

TITLE:- AN INTRODUCTION TO DATA BASE SYSTEMS 
~· AUTHOP J ... DAT[ C.J. 

f,)UERY f'IHJCESSED 

If yoo want to contjno<:>,plea!l:.e g:i.ve y0•.1r query 
Otl'ler·w:i.t'ie gi~·p ·1 ·in fit~::t r:o.luMn to te·r·Minate qt,~:>rv 



, 

" 

... 

.. ~ ., 

GRANl DELETE MODIFY INSRTN ON BOOKINLIB TO [ Z01234 l t 
Query ie correct 

You can't give your grant right to user :- Z01234 

If you want to con1inue,please give your query 
Otherwise give $ in first coluMn to terMinate query 

SUSPND ISSUEFILE $ 
QUERY IS PROCESSED 

If you want to continue,please give your query 
Otherwise give ' in first coluMn to terMinate query 

GRANT DELETE MODIFY ON ISSUEFILE TO ( Y88123 J $ 
Query is correct 

ISSUEFILE Relation naMe is suspended ,, . 



If you want to continue,please give your query 
Otherwise give $ in first coluMn to terMinate query 

GRANT MODIFY ON THESIS TO [ Z01234 l t 
Query is correct 

,. 'l'ou can't 9ive your grant r-:i.ght to ur,;er· :- Z01234 

"I' ; . 
, 

If you want to continue,please giv~ your query 
Otherwise give $ in first coluMn to terMinate query 

GRANT MODIFY DELETE ON THESIS TO [ Y8B123 l $ 
Chery is correct 

Query is processed & corresponding entries are Made in directory 

If you want to continue,please give your query 
Otherwise give $ in first coluMn to terMinate query 

REVOKE MODIFY DELETE ON THESIS FROM £YBB123 l t 
Your Query is Syntactically correct 
Query is processed & corresponding entries are Made in directory 

If you want to continue,please give your query 
Otherwi5e give t in first coluMn to terMinate query 

GRANT INSRTN MODIFY DELETE ON BOOKINLIB TO [ Y88123 l t 
Query is c~rrect 
Query is processed & corresponding entries are Made in directory 

If you want to continue,please give your query 
Other'l"ise give 1 in f.i.rst colul"rn tc• 1er·r:dnate query 
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0001 
0002 
0003 
0004 
0005 
0006 
0007 
OOOB 
0009 
0010 
0011 
00'12 
0013 
0014 
0015 
0016 
0017 
0010 
0019 
0 0~?.0 
0021 
0 () ;~2 
oo;.~3 

0024 
0025 
oo~:.t:.. 
0027 
oo~~B 

0029 
oo:3o 
00;31 
0032 
0033 
oo:~4 

003~i 
00:56 
() 037 
o o:5B 
003<,;> 
0040 
0041 
004(1 
0043 
0044 
0045 
0046 

FTN4,L 

c 
c 
c 

PROGRAM TOKN,3,,,,,,,, THIS IS OUR MAIN PROGRAM 
***************************************************************** 
THIS IS OUR MAIN PROGRAM WHICH CALLS SEGMENT LEXCL 

***************************************************************** 
INTEGER ISTB<50,2>,ITAB1<30,22>,ITAB<30,42>,IPRSC50,3>,KNAME<3> 

•,ICODE<20>,ISTD1<20,8>,IDCB<144>,IBUF('144),NAM5C3> 1 IBUF2<96>, 
•ISECU(3) 

COMMON ITAB,ITABt,ISTB,MM,M,JM,IPRS,IQRY,IF,ISTBl,KM,ICODE,JLVAR 
•,JFLAG,MFLG,IBUF2 

DATA ICODF,KNAME,NAM5/B,2HLE,2HXC,2HL ,2HUS,2HRC,2HD I 
DATA ISECU/2H-7,2H56 1 2H19/ 
BI~ANKr.::020 040It 

C ----••• VALIDITY OF THE USER IS CHECKED 

1 

10 

40 
41 

~10 
51 

t<JRITE<t)t) 
FORMAT(1H ,'GIVE YOUR USER CODE:_') 
READ<1,5) <ICODE<KI) 1 KI=t,6) 
For~ MAT< 6A1 > 
CALL HASSCICODE,6,7,NUMBR> 
CALL OPEN<IDCB,IERR,NAM5,1,ISECU> 
IF<IERR.NE.2) GO TO 50 
CALL BFILL<IBUF2,1 1 48,BLANK) 
CALL READFCIDCB,IERR,IBUF2,4B,LEN,NUMBR> 
IF<IERR.LT.O> GO TO 50 
CALL. CODE 
WRITE<IBUF,10><ICODECIK>,IK=1,6> 
FOR MAT ( 6A1) 
IEI~=O 
IF<JSCOM<IBUF2,1,6,IBUF,1,IER)) 40,45,40 
WI~ IT E < 2 0 1 41 ) 
FORMATClH ;'You are not a valid user') 
STOP 
l•IR ITE <1, !'H >I ERR 
FORMAT<lH ,'FMGR ERROR **********',14) 
GTOP 

C -----••• SEGMENT LEXCL IS CALLED 
45 CALL CLOSE<IDCB) 

CALL EXECCICODF,KNAME> 
END 

~·*·~-----

c *******************************************************************~ 
SUBROUTINE HASSCIBUFF,MAR,IDIV,NUMBR>,SUBROUTINE USED FOR HASHING 
DIMENSION IDUFF<20>, ALPH1C30>,ISUM(3) 
DOUBLE PRECISION SUM,N ,ALPH2<30) 
EQUIVALENCE<SUM,ISUM<2>> 
BUM=O.DOO 
DO 1 0 J:::: 1 1 MAR 
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0047 
0048 
0049 
00~710 
0 0 ~.'i1 
0052 
{) 0 ~i3 
0 0~)4 
0 0 ~:;5 
() 0 ~56 
oo:57 
005B 

-0059 
0060 
006"1 
0062 
0063 
0064 
006~i 
0066 
0067 
0068 
0069 
0 0'70 
007"1 
0072 
0 () '73 
00'74 
0075 
00'?6 
0 OT7 
0078 
00'79 
0080 
00f:i1 
o o8;.?. 
00f:l3 
0084 
0 OB~i 
0086 
HOB? 
OOBB 
0089 
o o<Jo 
009"1 
0092 
0 () 9:3 
0094 
0095 
0096 

1 () 

20 

c 

50 

ALPH1<J> =FLOATCIBUFF(J)) 
ALPH2CJ)=DBLE<ALPH1(J)) 
N:::: < ALPH2 ( J)) >.<:·X·2 
BUM::=SUM+N 
CONTINUE 
K ~::I !:>UM ( ~~) 
NUMBR=MOD<K,IDIV> 
WRITE<1,20>NUMBR,IBUFF 
FORMAT<lH ,I7,5X,30A"l) 
HE TURN 
END 

****************************************************************** 
SUBI~OUTINE CONt}J~ < Nut'\1·1(..)~;;, IB), CDNVE!~SIDN FROM I FOI~MAT TO ASCI I 
IF<NUMHAS.GT.9) GO TO 50 
IE=O 
CALL SDEA2<NUMHAS,t,2,IE) 
IB=NUMHAf) 
GO TO 8~'; 

N=MODCNUMHAS,10) 
M=NUMHf.tS/ t 0 
n::=o 
CALL SDEA2CN,1,2,IE) 
CALL SDEA2<M,1,2,IE> 
CALL SMOVECM,2,2,IB,1) 
CALL SMOVE<N,2,2 1 IB,2> 
REHJRN 
END 

c ******************************************************************** 
C THIS SEGMENT HREr~l<D THE (~UERY INTO TDi<ENS 
c ---•**************************************************************** 

PROGf~AM LEXCL ~' 5 
INTEGER IBUF<256) 1 IBUF1C40),IARA<B,34)~'ISTBC50,2) 1 IDCBC144) 

•,NAM5C3l 1 ITAB1C30,22) 1 LLC30>,ITABC30,42)~'ICODE<20),ISECUC3), 
•BLANK,IBUF2C96),JNAME<3>,IPRS<50,3)~'1STB1<20,8))1CODH<20) 

COMMON ITAB,ITAB1,ISTB 1 MM,M,JM,IPRS 1 IQRY,IF,ISTB1,KM,ICODE,NUMBR 
* 1 JFLAG~'MFLG,IBUF2 

C ---•** THE KEYWORDS AND DELIMITERS USED IN THE QUERIES *** 
C * ARE GIVEN BELOW •---

DATA IARA,NAM5/1HS,1HE,1HL,1HE,1HC,1HT,1,1, 
·X· '1 HF ~' 1 HR , 1 HO, '1 HM) ·1 H , 1 H , 1, ~:. i 

•1HW,1HH,1HE,1HR,'lHE,tH ,1~'3 1 
·X' 1 HO, 1 HN i 1 H ) 1 H I 1 H ) '1 H i 1 , 4) 
•1HD,1HR 1 tHD,1HR,1HB,lHY,1,5~' 
->q HD 1 1 HE) 11·1L.' 1 HE I 1 HT I 1 HE, 1 i 6; 
*1HI,1HN,1HS,1HR,1HT,1HN,1,7, 
:q HT, 1 HD, t H , 1 H , 1 H i '1 H 1 1 , B, 
·X·l HR ) 1 HE) "1 HA' 1 HD) '1 H } "1 H ) 1 ) 9 I 

*1HN,1HU,1HM,1HR,1HI,1HC,1,10, 
~-1 HC 1 1 HR , 1 HE; 1 HA 1 1 HT, "1 HE) 1 1 11 , 
•1HA,1HL,1HF,1HN,1HU 1 1HM,1)12, 
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() 09'.7 
o o<?a 
0099 
01 00 
0'101 
0102 
0103 
0104 
0105 
Ol 06 
01.07 
OlOB 
0109 
0110 
0 l1 '). 
01'12 
0 ll :1 
0114 
01 '1 ;::; 
0116 
0117 
0118 
(J 1 '19 
0 '1 ;.~0 
0 :L~1 
0122 
0'123 
01 ;,~4 
012~) 

0126 
01~:?.'7 
0'12B 
01 ;~<t 
0130 
0'131 
{) 13;~ 
0 1 :3~5 
0134 
0135 
0'136 
()'J.~5'7 

01~:~8 

0'139 
0140 
0'14'1 
0142 
0143 
0144 
O'J. 45 
0146 

~·1 HD , 1 HE, 1 HF 1 1 Ht..J 1 1 HE , l Hl~ 1 1 1 13 , 
*1HS,1HU 1 1HS,1HP 1 lHN,1HD,1,14, 
*1HR,1HE 1 1HV 1 1H0,1HK,1HE 1 1 1 15, 
*1HM,1HO,lHD,1HI,tHF,1HY,1,16, 
·X·1 H~:l J HIE J 11-IT )" 1 H ) 1 H '1 H I 1 1 1 '.7) 
·X· HIG, 11-m, 'i 1-t,;, 1 HN, HIT 1 1 H , 'l , U3, 
*1 HS, 1 HE 1 l HC, 1 HD, 1 HU, 'l HN, 1 , 19, 
*1HT,1HA,1HK,1HI,1HN,1HG,1,20, 
·X·1HW,1HI,1HT,1HH,1H 1 '1H ,1,21, 
*1HA,1HL 1 1HP,tHH,1HA,1H ,1,22, 
~H HP, 1 HA, 1 HR, HH, 1 H , 1 H , 1 1 2:3, 
·>*1HA~HlN~'li--ID~lH ,H·I ,1H ,1,;:.~4, 
*1HR 1 1HE 1 1HS,1HT,1H0 1 1HR,1 1 25 1 

xtH=,tH ,1H ,1H ,1H ,1H ,2,26, 
*'1H>,1H ,tH ,1H ,tH ,1H ,2,27, 
xtH=,tH<,tH ,1H 1 1H ,tH ,2 1 28, 
*'lHI,tH ,1H 1 1H ,1H ,1H ,2,29, 
·X: 1 H * I 1 H i HI ) 1 H I 'i. H ' 1 H i ;,:?. ) 3 0 I 
·:<i1H<,1H ,1H ,1H ,'lH 1 11-1 ,;.?. 1 3'1 1 

X1H<,1H ,1H ,tH ,1H ,tH ,2,32, 
*11-1), 1H 1 'lH 1 1H , 'lH , 11-1 1 2,33 1 

.X·lH, > 1H I 'lH ) 1H ) 1H ; 1H ,2,34, 
•2HUS,2HRC,2HD I 

DATA ICODF,JNAME,ISECU/8,2HSY 1 2HTA,2HX ,2H-7,2H56,2H'l9/ 
I(::::Q 

I<M::::O 
L.::::O 
riM::::O 
ICC::::O 
I<A=O 
JM=::Q 
IBB::-~o 

IC=O 
M::"O 
N:,:Q 
I I< EY:.:: 0 
n.=o 
BLANK:::: 0 ;!. 0 0 40B 
IF<MFLG.EQ.1)G0 TO 45 

C ----*** THE QUERY IS READ ·X··X··'t·-------

4!5 
1 

3 
4 

t~I~ITE(1 1 1) 
FORMAT<1H ,'PLEASE DO NOT BREAK A FULL WORD BY A BLANK OR ANY', 

x/,'SPECIAL CHARACTER ***********************') 
WRITE (6,;.:?.) 
FORMATClH'l,////// 1 ' If you want to continue,please give your 

*query.',!,' If you want to terMinate,please give$ in first 
·X· ('~ () 1 u l''irl I ) 

CALL SFILL<IBUF,1,256,BLANK> 
f~ EAD < 1 , 4) I BUF 
FORMAT ( C.~!56A1) 

1 06 



0147 
0148 
0149 
01~i0 

01 ~51 
01 ~52 
o 1 ~n 
0154 
0 l ~);~; 
01 !56 
01 ~:i'7 
01 ~iB 
0159 
0160 
0161 
0162 
0163 
0164 
0165 
0166 
0167 
0"168 
0169 
0 1'70 
01:71 
0172 
017:3 
0174 
01.75 
() 176 
() "! 7'7 
0 1/'B 
0179 
OHlO 
0 l Bl 
OlB2 
0183 
0184 
0"105 
01H6 
0187 
01BB 
0189 
0190 
01 <_? 1 
01(?2 
0"!.93 
0194 
0195 
{) •! 96 

8 

"1 0 

20 
30 

\~lUTE C?.O 1 8) IBUF 
FORMATC1H ,256A1) 
!(=::1(+1 
IFCIBUF<t>.EQ.tHS) GO TO 905 
IF<K.EQ.256) GO TO 75 
DO 10 I=l ,40 
IBUF1 (I) ::::"1 H 
DO 20 I :::1(; ;~56 

IF<IBUFCI) .NE.1H ) GO TO 30 
CONTINUE 
J:~:o 

J:::J + 1 
IF (I BUF (I) . E(~. 1 H1i) GO TO 9 0 0 
IF <IBUF CD, EQ. HH) GO TO 300 
IBUFl ( J)~=IBlJF( I) 
DO !50 K:::: I+ l ) 2~'.'i6 
IF<IBUF<K>.EQ.1HS) GO TO 900 
IF( IBUF<K) .EQ.lH )GO TO 1~50 
J:::J+l 
IBUF1(J) = IBUF(K) 

50 CONTINUE 
75 IF <IBUFCK-1).EQ.1HS)G0 TO 900 

~~~~ ITE ( ;.~0, 760) 
760 FORMAT<1H ,'INPUT ERROR') 

STOP 
99 WRITE<20,100) IERR 
100 FORMATC1H 1 '***************** FMGR ERROR **************' 1 14) 

~3T OP 
c ***************************************************************** 
C THIS PART CHECKS FOR IDENTIFIERS 1 KEYWORDS & DELIMITERS 
C CODE FOR KEYWORDS =1 
C CODE FOR DELIMITERS=2 
C CODE FOR IDENTIFIERS=4 
c ----••**********************************************************•---

150 I...EN=J 
C ----••• Keyword & deliMiters are checked •••---

DO 160 1J==1 ,34 
DO 15:i .JJ::::1 ,J 
IFCIBUFlCJJ) .NE.IARA<JJ,IJ)) GO TO 160 

1::55 CONTINUE: 
II<EY:=IKEY+l 
J :r ::::J .J ···1. 
IFCJJ.NE.LEN> GO TO 160 

c----------------------------------------------------------------------
c THIS PART WRITES CODE FOR KEYWORD & DELIMS IN ISTB,THE SYMBOL 
C TABLE 
c---------------------------------------------------------------------

IF<IKEY.NE.1> GO TO 156 
C(.~l...L CODE 
WRITE<ICODH,210) <IBUF1<LK),LK=1,6) 
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0 1 '-?'? 
019B 
0199 
0200 
oz~o 1 
0202 
o;.~o:-5 

0204 
o:.~o5 
o;~o6 

020'7 
0208 
02~09 

210 FORMATC6A1) 
DD 211 I\,JAR=1,11 
IBEG=7+CIVAR-1)*8 
IEND=13+(IVAR-1)*8 
IFCJSCOM<ICODH,1,6 1 IBUF2,IBEG,IER)) 211,212 1 211 

21"1 CONTINUE 
STOP 

C ----*** A flag 1s set to either zero or one depending 
C * whether user has got right to operate on data 
C *--------- base or not -------------* 
212 CALL SMOVECIBUF2 1 IEND,IEND+1,ILVAR,1) 

CALL CODE 

·X: 

021 () 21 ;?; 
READ<ILVAR,213)LIVAR 
FOIH1AT ( 121 
IF(LIVAR.EQ.l) GO TO 154 0211 

02'1 ~~ 
0213 

JFI...AG~:O 

0 ;.?. 'llJ l ~:;.q 

GO TD 1 ~ib 
JFL.AG::::"l 
N=7 
i"1M:";MM+ 1 

02'15 1 !:56 
o;.~'!6 

021 '7 
o;~u:l 

02'19 
0 ;?.(: 0 
02;?.1 
0 2~:!;:. 
02;.~3 

0 ;.:~2tt 
() ;:~;?.~i 
() 2;?.6 
() ;.~ ;~~ 7 
0 ;.?.;.:~B 
o;.~;.~9 

() .2::3 0 
0~~31 
02:.32 
o;?.3:3 
o;.?.:54 
0235 
0236 
0 ;;~:3'7 
o;.?.38 
0~:239 
o;?.40 
o;:~41 

o;:?.42 
024:·~ 

o;?.44 
024!'.'i 

NN=1 
ISTBCMM,NN> :::: IARA<N,IJ) 
ISTBCMM,NN+l)=IARACN+l,IJ) 
IF< ( HlTB ( 1 1 1 ) . EQ. 1 ) . t:,Nl). ( < I ~3T B ( 1 ; 2) . EC}, 1 ~5) , OR , ( :UHB < 1 1 ;.?. ) , EQ . "1 B) . 

·X: OR , ( ISTB ( 1 1 ;.~) • E(~, ll) ) ) GO TO 1 B'.ii 
GO TO ~7.i 

160 CONTINUE 
M:::M+1 
H~A::::M 

IF<M.NE.'l) GO TO 190 
r ----*** Entry of IDENTIFIERS are Made in table ITAB'l *** 
C * without any duplication of identifiers * 
165 DO 170 KK=1,20 
170 ITAB1<M,KK>=IBUF1<KK> 

I< I< =I< J(--.. 1 
IL.::::IL+l 
L!... ( I L) ==I< I< 
I TAB 1 ( M, ;.?.1 ) ::::4 
ITAB'l <M,2;n::::M 
N(..iNf.,=M 

C ----*** Entry in UNIFORM SYMBOL table ISTB is Made 
'l B5 MM::::MM+1 

NN=1 
ISTB<MM,NN>=ITAB'l<M,21) 
ISTB<MM,NN+l>=ITAB1CM 1 22) 
M::::J:AA 
GD TO ~i 

'1B9 I<M~-::KM+1 
DCl t<?l IU::::·1,6 

·'t:·X··X: ........ _ 

0246 '1 91 ISTB'l <KM 1 HJ)=IBUFl ( I\.J) 
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0247 
0248 
o:.~49 
0250 190 
o;~~; 1 
o;?.52 

ISTB1CKM,IU>=ISTB<MM,NN) 
ISTBl<KM,IU+l>=ISTB<MM,NN+l) 
GD TO ~i 
I~( ::::0 

DO 200 :U>::t,M .. -1 
II<=I!(+'l 

0253 KK=LLCIK> 
0254 DO 195 IB=t,KK 
0255 IF<IBUF1CIB>.NE.ITABt<IC,IB)) GO TO 200 
0256 '195 CONTINUE 
0257 IB=IB-1 
0258 IF<IB.NE.LEN) GO TO 200 
o;~!:i9 M::=IC 
0260 KK=IB 
0261 IAA=IAA-1 
0 ;?.6 ;?. 
026:3 200 
0~?.64 
0~~6~'j 300 
oc~66 

026'7 
026H 
u;?..69 305. 
02.70 3'10 
0271 

() ;?.'?4 
0275 
Ot!'76 
0277 
027!3 
0 :.?.'.79 31 5 
0.2!30 
02:n·1 
o2a;:. 
02B3 :~;~~0 

02B4 
02B5 
0206 
Oi~B'7 

3 .. :> .. :1 
It,..(, •• 

GO TO 1 B5 
CONTINUE 
GO TO :l65 
DO 4~30 :l:l;l==I 1 ;.?.56 
KA::::KA+1 
IBUF1<KA>=IBLJFCIR) 
GO TO 312 
DO 310 JK=KA-1,40 
IBUFl (JI< )::::1H 

1...1::::1 
GO TO 322 
IF<KA.EQ.1> GO TO 430 
IF<IBUF1(KA>.EQ.1HJ> GO TO 315 
IFCIBUF1CKA) .EQ.1H$) GO TO 380 
IF<IBUF1<KA>.EQ.tH ) GO TO 400 
IBB=O 
GO TO 430 
IFCIBLJF1CKA-1).EQ.1H[) GO TO 390 
IF <IBUF'l < 1<?~·-1) . EQ. 1 H ) GO TO 30:5 
L.I=O 
DO 320 L.I{::::KA)40 
IBUFl<LI<)='lH 
DO ;3;25 KL.::::·1, K~,-2 
IBUF1<KL.>=IBUF1CKL+1) 
IBUF1 <l<f:l .... 'l )::::1H 

I< A=l< A·- ( ;:.:+1... I ) 
IF<JM.EQ.O) GO TO 350 o;:~BB 

o:?.B<? 
0 :?.9 0 
o;.:~91 

029~?. 

C ----••* Check of LITERAL. is done in literal table 

0293 
0294 
0295 
o;?.96 

C * to auoid duplication of literal entries 

3:30 

DO 340 IA=::'l,JM 
DD 330 If:!::::t ,40 
IF<ITAB<IA 1 IB) .NE.IBUF1CIB>> GO TO 340 
CONTINUE 
TEMP=ICC 
N::::40 

109 
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~· 



0297 
0298 
0299 
0300 

ICC=ITAB<IA,N+2) 
MM=MM+1 
NN=1 

0301 340 
GO TO 360 
CONTINUE 

0302 
0303 
0304 
0305 
0306 
0307 
0308 
0309 
0310 
0311 
0312 
0313 
0314 
0315 
0316 
0317 
0318 
0319 
0320 
0321 
0322 
0323 
0324 
0325 
0326 
0327 
0328 
0329 
0330 
0331 
0332 
0333 
0334 
0335 
0336 
0337 
0338 
0339 
0340 
0341 
0342 
0343 
0344 
0345 
0346 

[*********************************************************************** 
C LITERAL TABLE ENTRY 
C CODE FOR LITERAL=3 
C*********************************************************************** 
350 MM=MM+l 

355 

JM=JM+l 
ICC=ICC+l 
TEMP=ICC 
NN=l 
N=40 
DO 352 IVAX=1 1 40 
ITABCJM,IVAX>=lH 
DO 355 JJ=1 1 N 

ITAB<JM,JJ)=IBUFl<JJ) 
ITAB<JM,N+1)=3 
ITABCJM,N+2)=JM 

C*********************************************************************** 
C SYMBOL TABLE ENTRY 
C**********************************************************************/ 
360 ISTB<MM,NN>=3 

ISTB<MM,NN+t)=ICC 
C*********************************************************************** 

KA=O 
ICC=TEMP 
K=IR 
GO TO 5 

380 WRITEC20,385) 
385 FORMAT<lH 1 'l IS MISSING FOR LITERAL &YOUR QUERY TERMINATED') 
396 STOP 
390 WRITE<20,395) 
395 FORMAT<1H ,'[ & l IS PROPER BUT NO LIT. IN BETWEEN'> 

STOP 
400 IF<IBUF1CKA-1) .EQ.1H[) GO TO 410 

IBB=IBB+1 
IF<IBB.EQ.1> GO TO 430 

410 KA=KA-1 
430 CONTINUE 

K~IR-1 

GO TO 5 
900 CALL EXEC<ICODF,JNAME) 
905 END 
c ----*************************************************************** 
C FROM THIS SEGMENT A BRANCH IS MADE TO T~IE APPROPRIATE 
C SEGMENT FOR SYNTAX CHECKING 
c *************************************************************** 
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0:34'7 
0348 
0349 
03~'i0 

0 3~'51 

03~:i3 
() ::3;:'i4 
03!':i~i 

03~56 

o:5::i7 
03~:.i8 

03!:i9 
0:360 
036'1 
0362 
0363 
0364 
{);365 
0366 
0367 
0368 
036':1 
o:.3'70 
037'1 
037;~ 

03'73 
OT?4 
() :3'75 
0376 
OT7'7 
0378 
0379 
03BO 
03!31 
03!32 
0383 
0~5!:!4 

038!3 
{):386 
038'7 
0388 
0389 
0390 
0391 
03 112 
039:5 
0394 
0~395 

0396 

PI<OGRAM SYTAX, 5 
DIMENSION ISTB<50,2>,IPRSC50,3),ITAB1(30,22>,ITAB<30,42) 

•,LNAM1<3>,LNAM2C3>,LNAM3C3>,LNAM4C3>,LNAM5<3>,LNAM6<3>,LNAM7<3>, 
*LNAM8<3>,LNAM9<3>,MNAM1(3) 

COMMON ITAB,ITAB1,ISTB,MM,MT,ML,IPRS,IQRY,IF 
C ----*** NAMES OF SEGMENTS CALLED BY SYTAX ARE GIVEN 
C. . ·~ 

DATA LNAM1,ICODF/2HCH,2HEC,2HK 1 8/ 
DATA LNAM2/2HDE,2HLT,2H I 
DATA LNAM312HIN,2HSR,2H I 
DATA LNAM412HKR,2HEA,2HT I 
DATA LNAM5/2HM0,2HDF,2HY I 
DATA LNAM6/2HGR,2HAN,2HT I 
DATA LNAM7/2HSS,2HPN,2HD I 
DATA LNAM8/2HRE,2HST,2HR I 
DATA LNAM9/2HRE,2HV0,2HK I 
DATA MNAM1/2HDE,2HFV,2HW I 
IF<ISTBCl,t).NE.t) GO TO 10 

·X· ·X: ~{· ............ -

C ----**** CHECK IS MADE TO BRANCH TO APPROPRIATE SEGMENTS ***----

1 0 
":) 
(, .. 

IF< ( IiHlH '1,;;.~). E(~ .l). DR. ( ISTB< 1 ~;,~). E{4. 19)) GO TO :30 
IF<ISTBC1~2).[(~.1U GO TO ~50 
IF<ISTBCl 1 2).EQ.6> GO TO 40 
IFCISTBC1,2).EQ.7> GO TO 45 
IFCISTB(l~2).EQ.16) GO TO 55 
IF<ISTB<1,2l .EQ.18) GO TO 60 
IFCISTB<1,2>.EQ.l4) GO TO 65 
IFCISTB<t,2l .EQ.15) GO TO 70 
IF<ISTB<I,2>.EQ.13) GO Tb 75 
IF<ISTB<t,2) .EQ.25> GO TO 68 
l•lr< I TE < 1 1 ~~) 
FORMATClH ,'SYNTAX ERROR,CHECK FIRST WORD OF YOUR QUERY ') 
STOP 

C ---------- THE APPROPRIATE SEGMENT IS CALLED 
:30 CALL EXEC<ICODF,LNAM1) 
40 CALL EXECCICODF,LNAM2) 

45 CALL EXEC(ICODF,LNAM3> 
50 CALL EXEC<ICODF,LNAM4> 
55 CALL EXEC<ICODF,LNAM5) 
60 CALL EXECCICODF,LNAM6> 

65 CALL EXEC<ICODF,LNAM7> 
68 CALL EXECCICODF~LNAM8) 

70 CALL EXEC<ICODF,LNAM9> 
75 CALL EXEC<ICODF~MNAMt> 

END 
c••••~***************************************************************** 
(" 'T'IJT''' (''E(''MEN'l' '[''' 1"AI Lr" 1) Bv (''l:"l"'MF."N1' (''YTAX 

0 / '' * \:) -.:) o"J .:, • •• .::) 1 .... ••• ,J::,,\ •• J ,.;)(:, ,"/ .:. ...J: I 
0 

C********************************************************************** 
PROGRAM CHECK,5,, 1 ,,,,, THIS IS THE PARSER FOR QUERY FACILITIES 
DIMENSION IAC50,2>,IBC50,3>,IEC7,3),JNAM'l<3>,ITAB1(30,22),ITABC30 

·X· I 42) I I< I NM ( 3) 
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0:397 
039B 
() :599 
0400 
0401 
o 4n;: 
040:3 
0404 
040~i 

0406 
0407 
0408 
040<1 
0410 
041'1 
041 ;;?. 

041:3 
0414 
041 ;:;; 
0416 
0417 
041B 
0419 
0 4;:.~0 
04;~1 

0 4;?.2 
() 4~~:5 
04;:.:4 
0 4;~~5 
0426 
0 4;?.'.7 
o4;:e 
() 4;.:.~9 
0430 
0431 
0432 
04:33 
0434 
04:55 
0436 
04~57 

0430 
04:39 
0440 
04'?1 
0442 
0443 
0444 
0445 
0446 

COMMON ITAB,ITAB1,IA,MM,MT,ML,IB,IQRY,IF 
DATA JNAM1,KINM,ICODF/2HQR,2HYA,2H ,2HCL,2HEA 1 2HR ,8/ 
Mt ::.' 1 
N1 :::] 
IXt ::=0 

c ·-· ........ - .............. -· IB IS THE PARSED QUERY TABLE GENERATED --------------
ZERO OR ONE IS ENTERED IN IB DEPENDING ON --------------c ................................. . 

c 
c 
c 

c 

c 

( 
... 
·' 

IX1 KEEP!:; 
IY1=0 

J...JHETHEF~ EACH I.JORD IN HIE QUERY H> SYNTr~CTICAI...LY .................... ___ .. __ 
CORRECT OR NOT -------------------------------

COUNT OF (1,2) IN ISTB 

lYl KEEPS COUNT OF <1,3) IN ISTB 
IP 1 ::::() 

IP1 KEEPS COUNT OF <2,34) IN ISTB 
:UH =-"0 

IQt KEEPS COUNT OF <2,26) IN ISTB 
IR 1 == 0 

C IR1 KEEPS COUNT OF <4,)AFTER <1,3) IN ISTB 
JZt ::::() 

c IZ1=1 TELLS WHEN QUERY ENDS OR WHEN LITERAL COMES 
IS1=0 

C ISt KEEPS COUNT OF (1~5) IN ISTB 
]:1~ ::::0 

C IR KEEPS COUNT OF <4,> AFTER C1,2) IN ISTB 
IQI~Y==O 

C IQRY TELLS THE TYPE OF SELECT QUERY 
IF=O . 

C IF TELLS THE NO OF ATTRIBUTES AFTER SELECT 
DO 1 ~5 J::=1, MM 
DO "15 J~:: 1 , ;~.: 

IB<l,J)::::If.)(l,J) 
15 CONTINUE 

IF<HHt,;?.) .Ef~.l<t) IQRY=4 
10 IB<M"l,3)::::() 
~~0 M1=:=M1+1 

IF<M1.GT.MM) GO TO 75 
IF<Mt .NE.2) GO TO 40 

C---------- FIRST ID AFTER FIRST KEYWORD IS CHECKED 
IFCIA<Mt,N1>.NE.4) GO TO 11 
IF:~:IF+1 

GD TO 10 
11 WRITEC20,21) 
30 IB<Ml ,3)::::"1 

GO TO ~~0 

C---------- CHECK FOR KEYWORD 'PART' IN THE QUERY ---------------
40 IF<<IY1.Eq.1).f)ND.CIH1.E(~.O).AND.(IACM'l,N1).E(~.'l)) GD TD 130 
C----------- ~YNTAX CHECK AFTER KEYWORD 'WHERE' ---------------

IF<IYt.EQ.l) GD TO 95 
C---------- SYNTAX CHECK AFTER KEYWORD ' FROM' ---------------

IF<<IX'i.EGi.1).AND.OA(M:l;N'l>.E!~.4)) GO TO ~~5 
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0447 
0448 
0449 
04~50 
04~:; t 
04!:52 
0 it~53 
0 4~'i't 
0 4~:i~':) 
0 4~.'i6 

C---------- CHECK FOR IDENTIFIERS IN THE QUERY 
IF<IA<Mt,N1).EQ.4) GO TO 46 

45 IF<IA<Mt,N1>.NE.1> GO TO 70 
IF<IZ1 .EQ.t> GO TO 115 
IF<Ii~dM'l ,N1+1) .NE.2) GO TO 50 
IX1=IX'l+1 
IF<IX1.GT.1> GO TO 30 
GO TO '1 0 

46 IF=IF+l 

0457 2~i 
04~7i8 

04~i9 

0460 
046t 
0 462 41 
04(:.:5 
0464 
0465 
0466 
0467 
046B 
046? 
0470 
04'71 
0472 
0473 
0474 
047~::; 

04'76 
04'77 
04'?8 

4;:.~ 

50 

60 

70 

'71::: 
l ... 1 

GO TO '1 0 
IR==H~+1 
IF<IR.EQ.t)GO TO 41 
IF<IR.EQ.2)GO TO 42 
IAI:< ITE ( ;;~ 0, 3~:~) 
GO TO 30 
IF<IQRY.EQ.4> GO TO 10 
IGHn==1 
GO TO 10 
IW~Y==:.:~ 
GO TO 10 
IF<< IX1 . En. 1) . AND.< IA ( Ml, N'l +1) . EQ. 3) . p,ND. <II~. GT. 0)) GO TO 60 
l•J R I T E < ;:.~ 0 , ? ~~ ) 
GO TO :~0 

IY1===IYl+'1 
IFCIY1.GT.1l GO TO 30 
GD TO 10 
IF<<IY1.El~.1>.AND.<:U:~<Ml,N'l).E{~.2)) GO TO BO 
IF ( ( :ua 1 . E t;l . 1 ) . AND . < I f.:1 < t·i 1 , N 1 ) . E Q . :3 ) ) GO T 0 1 '1 0 
IF<<IZ1.Fl~.'l).AND.(M1.GT.MM)) GO TO 200 
IF<<IZ'l.E!~.£?.).ANI>.<M1.GT.Mi"D) GO TO 200 
IF<<I:Z.1.EGl.1l.AND.<IA<M'J.,N1>.EG!.'J.)) GO TO 1l~~.i 
IF<Mt.GT.MM) GO TO 'J.20 

0479 WRITE<20,23) 
0480 GO TO 30 
0481 
048£.~ 
04()3 
0404 
0485 
0486 
04B7 
0488 
04B9 
04<.10 
04S>t 
()4lf2 
0493 
0494 
0 4?~'5 
0496 

C---------- CHECK FOR '=' AFTER 'WHERE' IN QUERY 
80 IF<IA<M1,N'J.+1).EQ.26) GO TO 90 
C·-.. ··-"-"""-"""'"""""- CHECI( FOR IiI AFTER '\•JI·ll:::t~E' IN (~UERY 

IF<IA<M1 1 N1+1).EQ.34> GO TO '100 
\~IH T E ( 2 0 i 2 ·4) 
GO TO 30 

S"'O IF<<H:1.E(~.l:>.AND,(1(H.E(~.0)) GO TO B~:'i 
IF<<IF~'l.EGl.£.~) .AND. <IP'l.E(~.'J.)) GO TO B5 
l~l~ I TE < 2 0 1 ;~~3) 

GO TO ~50 
Ii~'l=IQt+:l 

IF<IQ1 .EQ.l)GO TO 'J.O 
lJfUTE ( 20 I 26) 
GO TO 30 
IF<IA<Mt,N1>.NE.4> GO TO 45 
IFU::::IfU+l 
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0497 
0490 
0499 
o:so 0 
o:-:; o 1 
()~.)02 

O:.:'i03 
0504 
0505 
0506 
050'7 
0!508 
() ~:;() 9 
o:.i1 o 
{) ~:Jl 1 
0 ~:i'l ;;! 
0~5'13 

0~514 

0~51!:'! 
O:'il6 
0517 
o~:; 'l a 
()~:it 9 
o;::;;:?.o 
() ~:!21 
0522 

05::.:4 
0 ~:; ;?.!'.:! 
0526 
() ~j ;;! :7 
O!:i2B 
0 ~;;~~9 
0530 
0531 
0532 
0~7j3:3 

0534 

0536 
0537 
053B 
o~::;::s<t 

0~540 

0~541 
0 ~.)4;.:~ 
054:~ 
0544 
054~:; 
();)46 

C------------- CHECK THE 'WHERE CLAUSE' IN 
IF<IR'l.E\;).1) GO TD 10 
IF ( ( :m 1 . H~. ;;2) , ~1ND, ( :u:n , E(~, 1 ) ) GO TO 1 '! 0 
IF<<IR·l.EQ.:3).f~ND.<HH.EQ.l)) GO TO 10 
IFCCIR1.Et~.4>.AND.OP1.E(~.2)) GO TO 1'10 
IF<<IIH .EQ.:?.>.AND. <IP1.EGl.l)) GO TO '10 

100 IFCIR1.EQ.1) GO TO '105 
IF< ( IIH. EQ. 3), AND.< Hl"l. EQ. 1)) GO TO '! 05 
l•JlU TE ( 20 } 2'7) 
GO TO 30 

'105 IP1::.~IP1+1 

GO TO '10 
1'15 IFCt:(.~(Ml,N'l+U.NE.5) GO TO 3'J. 

ISl::::IS1+1 
IQI~Y::~3 

GO TO 10 
31 ·l~RITEC20 };;.:~n 

GO TO 30 
1l0 Ill==:IZ1+1 

IF<<IZ'l .E(;!.1) .f.1~U>. <IPt.EGl.O)) 10 GO TO 
IF ( < IZ1 . E.t~. 1) . AND. ( IP 1 . [(~. ;:, ) ) 10 GD TO 
IF ( <I Z '1 • E(~, ;::. > • AND, < I R 1 , EG! , ;.:~) ) 1 0 GO TO 
l~iHTE ( 20; ;;~13) 
GO TO ~50 

1:30 IF<IA(M'.l 1 NH·1) .Ef~.;~3) GO TO 140 
WRITE<:::.o ,23) 
GO TO 30 

140 IF<CMM-M1>.EQ.7) GO TO 141 
IF<<MM·-M'l) .EQ.3) GO TO 14;~ 
GO TO 1 i:~5 

141 IQI~Y=::5 

GO TO '1:.:?.6 
142 J(~RY=-6 
1;:.~6 IB<M'l ,:3):::0 

I< 1 ::::M 1 
DO 145 I=-1,MM-K1 
Ml=M1+1 
DO 145 J==l,c~ 

145 IECI,J>=IA<Ml,J) 

(~UERY 

C------- SUBROUTINE 'PRT' IS CALLED WHEN THE QUERY HAS 'PART' 
C IN ITS WHERE CLAUSE 

1 ~'50 

2'1 

CALL PRT<IE,MM-K1,3) 
M 'l =-~l< 1 
DO 150 I=l,MM-Kl 
M1=M1+1 
IB<M1 1 3)::-<[E<I,3) 
CONTINUE 
GO TO ~:?. 0 0 
FORMAT(lH ,'Identifier 1s Missing after 1st KEYWORD') 
FORMATC'lH ,'Wrong Keyword after 1st Keyword OR Identifier 
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0547 
0548 
0549 

• 0550 
oc~1 
~J. 

0552 
0553 
0554 
0555 
0556 
0557 
0558 
0559 
0560 
0561 
0562 
0563 
0564 
0565 
0566 
0567 
0568 
0569 
0570 
0571 
0572 
0573 
0574 
0575 
0576 
0577 
0578 
0579 
0580 
0581 
0582 
0583 
0584 
0585 
0586 
0587 
0588 
0589 
0590 
0591 
0592 
0593 
0594 
0595 
0596 

*Missing OR Wrong Keyword after 2nd Keyword') 
23 FORMAT<1H ,'Either Identifier Missing after 3rd Keyword OR 

*'' ='' is Missing') 
24 FORMAT<1H ,'Either '' =''is Missing OR '','' is Missing') 
29 FORMAT<lH ,'Correct Keyword Missing') 
26 FORMAT<1H ,' ''='' occurs More than once') 
27 FORMATC1H ,'Identifier Missing after'' = '' OR '','' is 

*Missing after ''='' OR '','' after ''='' is in wrong place') 
28 FORMAT<1H ,'Literal in wrong place') 
32 FORMAT(lH ,'Wrong NuMber Of Identifiers After Keyword ''FROM'' ') 
120 WRITEC20,5) 
5 FORMAT<lH ,'QUERY NOT PROPERLY ENDED') 

GO TO 200 
125 WRITE<20,6) 
6 FORMAT<1H 1 'Query Not Proper.Check Last 7 Words Of Your Query') 
C------------- THE PARSER TABLE IS CHECKED FOR WRONG SYNTAX -------
200 DO 210 IP=t,MM 

IF<IBCIP,3).EQ.1) GO TO 991 
210 CONTINUE 
C---------- IF NO SYNTAX ERROR OCCURS, SEGMENT QRYA IS CALLED 

CALL EXEC(ICODF,JNAM1) 
991 WRITEC20,995) 
995 FORMAT<1H 1 'Sorry, Your Query is Wrong ') 

CALL EXEC CICODF,KINM> 
END 

C THIS IS SUBROUTINE 'PRT' CALLED BY SEGMENT 'CHECK' 
SUBROUTINE PRT <IX,M,N) 
DIMENSION IXC7,3) 
M1=0 
N1=1 

20 M1=Mt+1 

1 

IF<Mt.GT.M) GO TO 100 
IFCM.EQ.7) GO TO 1 
GO TO 2 
GO TOC5,15,5,25,35,15,35>,M1 
GO TO <5,25,35),M1 
IF<IXCM1,Nt>.EQ.4) GO TO 10 
WRITEC20,41) 
GO TO 30 
IF<IXCM1,N1>.NE.1) GO TO 11 
IFCIX<M1,N1+1) .EQ.24) GO TO 10 
WRITEC20,42) 
GO TO 30 
IF<IX<Mt,Nt>.NE.2) GO TO 12 
IFCIXCM1,N1+1).EQ.26) GO TO 10 
WRITEC20,43) 
GO TO 30 
IF<IX<Mt,N1).EQ.3) GO TO 10 
WRITEC20,44) 
GO TO 30 
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O~S?7 

O~i'?B 

0~599 
. 0600 

0601 
060;.?, 
060:3 
0604 
0605 
0606 
() 60 '? 
0608 
0609 
0610 
0611 
06"12 
06"13 
Ot:d 4 
06"15 
06"i6 
06"17 
061El 
06 "1 't 
0620 

10 IX<M"1,3)::::() 

1 1 

l ;:.~ 

30 

41 
4;.~ 

43 
44 
100 

GO TO 20 
W<ITEC20,42) 
GO TO 30 
l~R ITE ( ~?.0, 43) 
IX<Wl ~:.3)~:=1 
GO TO 20 
FORMAT<1H ,'Identifier Missing in query after Keyword PART') 
F D I~ MAT ( 1 H , ' I< e }II>~ o 7' d ' ' (.It N D ' ' I'\ :i. ~:; £:. i rHJ ' ) 

FORMAT<lH ,' ''='' is Missing') 
FORMAT<1H ,' Literal Missing') 
HETURN 
END 

c ************************************************************ 
C ----*** New segMent starts here to create a new file *** 
c ************************************************************ 

PIWGI~AM I<RE(..ff, 5 
DIMENSION IA(50,2),IBC50,3>,ITAB1<30,22),ITABC30,42) 1 INAM(3), 

•ISTBlC20 1 8),KJNM<3> 
COMMON ITAB,ITAB1,IA,MM,M,JM,IB,IQRY,IF,ISTB1 
DATA ICODF,INAM,KJNM/8,2HKR,2HET,2H ,2HCL,2HEA,2HR I 
ID::::O 

ID KEEPS COUNT OF IDENTIFIER AFTER ( IN ISTB 
IK::::O 

0621 C IK KEEPS COUNT OF KEYWORD AFTER < IN ISTB 
06;:.~2 IL.=O 
0623 C IL KEEPS COUNT OF LITERAL AFTER ( IN ISTB 
0624 C----------- IB IS THE PARSED QUERY TABLE 
0625 DO 5 I=l,MM 
0626 DO 5 J=1,2 
0627 5 IB<I,J)=IACI,J) 
062B 
06;?.<)' 
0630 
06~51 
0632 
o6:n 
0634 
06:5~5 
0636 
06~57 

0638 
0639 
0640 
0641 
064:~ 
0643 
0644 
0645 
0646 

L.=l 
K::::l 

Ul IB<L.>3)=0 
;.:~o I ... ::::L.+1 

IF<L.EQ.MM) GO TO 80 
IFCL.GT.MM) GO TO 100 
IF(L.NE.2> GO TO 40 

C----------- CHECK 2nd WORD OF QUERY TO BE AN IDENTIFIER ----------
C----------- ENTRY I N IB FOR SYNTACTICALLY CORRECT WORD IS O, 
C AND FOR A WRONG WORD IS 1 --------------------

IFCIACL,K>.EQ.4) GO TO 10 
l~IH TE ( 2 0 1 ~.'il ) 
GO TO 30 

C----------- CHECK FOR •c• AT THE 3rd QUERY WORD ---------------
40 IF<L.NE.3> GO TO 50 

IF<IACL,IO .EQ.2) GO TO 4~':j 
Wf~ITE<20,;7.i2) 

GO TO 30 
45 IF<IA<L.,K+1).EQ.32) GO TO 10 
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0647 
064B 
0649 
06~.)0 

06~7j 1 
06!52 
06:5:3 
06~14 

0 6~7i5 
0656 
{) 6!:i'7 
065B 
06~:i9 

0660 
0661 
066i.~ 

0663 
0664 
0665 
0666 
066? 
0668 
0669 
06/'0 
067"1 
06?2 
0673 
06'74 
067~:; 

06'76 
06'77 
06'"/B 
06'7<;> 
0680 
06B1 
06B2 
06B~5 

06tl4 
060~5 
0606 
06H7 
06B8 
06B9 
0690 
0691 
0692 
0693 
0694 
() 69!"5 
0696 

l4R I TE < 2 0 1 !:'i;~) 
GO TO ~50 

C----------- CHECK FOR IDENTIFIER AFTER '(' IN QUERY ---------------
50 IF<<IA<L,K).EQ.4>.AND.<ID.EQ.O).AND.<IL.EQ.0)) GO TO 60 

IF((J(..)(I... 1 l(),EGi.1).AND.<ID.EQ.l)) GO TO !':i~:i 

C----------- CHECK FOR LITERAL AFTER '(' IN QUERY ----------------
1 F < ( I A < 1... 1 !() • E (;l • 3 ) . AND , ( I I< . E r~ . l ) ) G D T 0 7 0 
t•m J TE <? 0 ~54) 
GD TO 30 

C>---··--·-···---··-·-··- CHECK FOR THE I TYPE I OF THE ATTf< IBUTE --·--······-····-·--······--······----·· 
!::j ::) I r:· ( ( I A ( L ) I( ·f.1 ) ~ E: Q ~ 1 {) ) r 0 R 1 ( J A ( L. } I( + 1 ) 1 1::: (~ 1 1 ;~ ) ; lJ R t ( I (..) ( L. 1 j( ·f· "1 ) 1 f~: {~ ' ~~ ;~ ) ) 

60 

70 

·l*GO TO 6~5 

l~RITE<20>:':i3) 
GO TO ~50 
ID=ID+t 
GO TO 10 
II<:::: I I( +1 
GO TO lO 
11...=11...+1 
IF<IL.EQ.l) GO TO 10 
JL.=O 
ID=O 
II< =0 
GO TO 10 

C----------- CHECK FOR 1 )~ AT THE END OF QUERY 
80 IF<IA<I... 1 K).EQ.2) GO TO 85 

30 

51 

100 

1l0 

l~IHTE < 20; ~i<n 
IB<L.~3)~::1 

GO TO 20 
IF<IA<L,I(+l) .EG),::B) GO TO 10 
l~RITE(20 ,59) 
GO TO 30 
FDRMAT<1H 1 'identifier Missing') 
FORMAT<lH ,'DeliMiter (is Missing') 
FORMAT<1H ,'Wrong Keyword') 
FORMAT<1H 1 'Error after ( in your query') 
FORMATC1H ,' '')'' is Missing at the end of your query') 
DO l10 I...K = l,MM 
IF CUH Ll< , 3 ) . E (~ . 'l ) G 0 T 0 1 ~~ 0 
CONTINUE 

C---------- IF QUERY IS FOUND TO BE SYNTACTICALLY CORRECT, 
C THE SEGMENT 'KRET'JS CALLED ----------------

CALL. EXECCICODF,INAM> 
150 WRITE(20,155) 
155 FORMATC1H ,'Sorry 1 Your Query is Wrong') 

CALL. EXEC<ICODF,KJNM> 
END 

C ----*** New segMent starts here to syntax check of INSRTN query *** 
C * ~which will help to insert new tuple in data file * 

Pf<OGfU~N INSf~ 1 ~5 
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069'7 
069B 
069<.f 
0700 
070'1 
0'702 
0703 
0'704 
0705 
0706 
0707 
\)'/08 
0'.709 
0710 
()'.711 
0'712 
0713 
0'714 
() 71 ::; 
0'/'16 
0717 
0'718 
0719 
0 '7;~ {) 
07;.~1 

0 '?;:.~2 
0 7::!.3 
0'7i!.4 
07;~5 

0'/26 
0 7;:~7 
o ·n~s 
0 7::.~9 
0'730 
0731 
0?32 

0'.?34 
0735 
0 '7~56 
0737 
OT38 
0739 
0'740 
0741 
0'742 
0743 
0744 
0 7 4!7i 
0'?46 

DIMENSION IA<50,2>,IBC50,3),1TAB1(30,22>,Il'ABC30,42),INAM(3) 1 
·x-L.RNAM <:3) 

COMMON ITAB,ITAB1,IA,L,M,JM 
DATA ICODF,INAM,LRNAM/8,2HIN,2HST,2HN ,2HCL,2HEA,2HR I 
DO B I=l,L. 
DO B J=~l ~ 2 

8 IB<I,J>=IACI,J> 
c-----•••******************************************************* 
C ----• VARIABLE ID IS USED TO DENOTE IDENTIFIER IN STATEMENT * 
C ----• VARIABLE LIT IS USED TO DENOTE LITERAL IN STATEMENT * 
C * VARIABLE IF IS USED TO KEEP ACOUNT OF PROPER PLACE 
C * FOR IDENTIFIER & LITERAL IN QUERY STATEMENT * 
c ********************************************************** 

ID=O 
LIT~::() 

I F~"o 
DO 140 I=1,L 
IF(I.GE.4> GO TO 36 

GO T0(10,20,30>,I 
c ----•••***************************************************** 
C * NEXT STATEMENT CHECKS FOR FIRST QUERY WORD INSRTN IN * 
C ************* QUERY STATEMENT ************************* 

10 IF'<<IB<I~J.),[{~.l).AND.<IEl(l:;;.:~).EQ.?)) GO TO 15 
12 IB<I)~5)~~1 

GO TO 140 
'l:'.'i IB<I)3)::::Q 

GO TO 140 
C ----•*** NEXT STATEMENT CHECKS IDENTIFIER IN QUERY STATEMENT ***** 

;.?.o IFCIX30:,~1).EQ.4) GO TO 1!':i 
GO TO 12 

30 IF<IBCI)1) .EQ.4) GO TO 35 
GO TO 12 

35 ID~ID+1 

GO TO 1 ~:i 
36 IF<IB<I 1 1).EQ.4) GO TO 40 

C ----• LITERAL is checked in next stateMent * 
IF<IBCI)1>.EQ.3> GO TO 60 
GO TO 12 

4 0 I D= IIH1 
C ----• Check is Made in next ~ive stateMents * 
C ----• for proper place of IDENTIFIER & LITERAL in query stateMent ** 

IF<<ID.GT.!...IT) .AND. <I.EQ.L)) GO TO 48 
IF<<ID.EQ.LIT>.AND. <I.EQ.L) .AND.<IF.EQ.O>> GO TO 50 
IF<<ID.E{;).!...IT).f.;ND.<I.L.T.L)) GO TO ~.'il 

IF<<ID.GT.LIT).AND.<I.LT.L>.AND.CIF.E!LO)) GO TO 1!5 
IF<<ID.LT.LIT>.AND. <I.EQ.L)) GO TO 48 
GO TD 1 2~ 

48 HHI 1 3)=::1 
l~IUTE (1, :\ ~=.;·J.) 

GO TO l'?O 
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0'747 
0'748 
0749 
()7~i() 

0751 
0 '7:.7i2 
07~.5:3 

07!54 
0 '?~:i:'.'.i 
0 '7~:i6 
{)'?~57 

0'?58 
o·?~i<r 

0'760 
0761 
0'76c?. 
0'76:3 
() '? 64 
076~3 
0'766 
0'76'7 
0'768 
076<? 
07'?0 
0771 
o·1n~ 

0773 
()'774 
077~7i 
0776 
07'?'7 
OT?tl 
077S) 
()'7!30 
07B1 
0'7B2 
07B3 
07B4 
07B5 
0706 
07B7 
0'7B8 
0'7B9 
0'790 
07<?·1 
0/9;.~ 

0793 
()'794 
0'79~5 

07(?6 

51 IF:::::f.F+1 
GO TO 12 

~iO IB<I,3)::::() 
GO TO 169 

60 I...IT::::f...J:T+t 
IF<<L.IT.EG)..ID).AND.(I.[{~.L.).AND.<IF.EG}.O)) GO TO :::;o 

IF<<LIT.L.T.H)).AND.<I.LT.L)) GO TO 1!7i 
IF<<LIT.L.T.ID>.AND.<I.Hl.L)) GO TO 48 
IF<<LIT.GT.ID> .AND.<I.L.E.L>> GO TO 48 
IF<<LIT.EG}.ID).AND.<I.LT.I ... )) GO TO 5"1 
IIHI~3)=="1 

140 CONTINUE 
C ----• Flags affected during syntax checking are checked * 
C * for error possibility ****************************** 

"170 DO 149 1::::1,1... 
IF< IB( I 1 3) .NE. "i) GO TO 149 
GO TD 14!3 

149 CONTINUE 
169 WRITE<1,157) 

GO TO 162 
1 A8 IF (I B ( 1 , 3) , F(~ . 1 ) WI~ I TE ( 1 , 153) 

C ----* Error is checked & its diagnosis 1s given * 
IF<IIH2,3),EQ.1) W<ITE<1,1::A> 
IF< I B ( 3, 3) . EQ. 1 ) WIH TE ( 1 , 1 ~'S~.'i) 
IF<IF.GT.O> WRITE<1,152) 
CALL EXEC< ICODF,L.RNAM) 

151 FORMAT<1H ,'No correspondence between Literal & Idetifier') 
152 FORMAT<lH ,'Literal has coMe before end of Idetifier in Query') 
153 FORMATC1H ,'At your 1st Query Word no keyWord INSRTN ') 
154 FORMAT<1H ,'At your 2nd Query Word no Idetifier') 
155 FORMAT<1H ,'At your 3rd Query Word no Idetifier') 
157 FORMAT<tH ,'Your query is syntactically correct') 

C ----• Corresponding seMantics routine is called provided query is cor 
162 CALL EXEC<ICODF,INAM> 

END 
c ----************************************************************** 
C ----*** This segMnent checks the query stateMent to REVOKE the •••----
r· ·X··x * ~J r· ant f:)cl OPT I ON~> ..,. :i. z . TD t·iOD I FY , TO DEL.E·n.:: , TO I NBf~ TN ·x-~··x· 
(
., 
·' *** froM authorised users *** 
c ************************************************************** 

PHDGI~AM l<nHJI( 1 5 
DIMENSION IA(50,2>,IBC50,3),ITAB1<30,22),IlAB<30,42) 1 INAM<3) 

·X· 1 LRNr~M ( 3) 
COMMON ITAB,ITAB1,IA,M,M1,JM~IB 
DATA ICODF,INAM,LRNAM/8,2HGR,2HNT,2HT ,2HCL,2HEA,2HR I 

c **************************************************************** 
r ----• INS keeps acount of key word INSRTN * 
C * IDEL keeps acount of key word DELETE * 
C * MODFY keeps acount of key word MODIFY * 
c ****************************************************************** 
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0'797 
0790 
0799 
o e (W 

OBO"l 
0802 
OB0:3 
Ol104 
0805 
01:106 
OB07 
0808 
OB09 

IN~3::::0 

IDEL=O 
MODFY::::O 

c ****************************************************************** 
C ----• UniforM syMbol table froM two diMensional array IA is copied 
C * to array IB in next three stateMents 
c ****************************************************************** 

DO 8 I::.'l, M 
DO B J::::"l_~2 

8 IB<I_~J)=IA<I,J) 
DO 140 J::::1_~M 
IF<I.GE.3) GO TO 30 

lHHO 10 
GO TD ( ·.t 0 _~ ;.~0) >I 
IF<<IB<I,'l).E(;l,1),,~ND.<IB<I,~?.).E(~.l~i)) GO TO 1~5 

IB<I,3)::::1 OB11 1;?. 
OB12 GO TO 140 
0!3"13 15 IIHI,3)::::() 
OB14 
0815 
OB16 
0817 
0818 
OB19 
OB;?.o 
oa;:!'l 
0Bt.~2 
oe;~~3 

0 8~:.~4 
OH25 
0 B ;.?6 
08;?7 
0028 
o a;?.'J 
OB30 
OB;3t 
0832 
0033 
OB:34 
08:35 
OB36 
or:n7 
OB:38 
OB:-59 
0840 
OB41 
0!:142 
0843 
OB44 
004~'i 

0846 

GO TO 140 
C ----*** IN next two stateMents option rights which will be *** 
C *** revoked froM users are checked *** 
2 0 IF ( ( (I B <I :; 1 ) . E(~. 1 ) . AND , ( I B ( I , ;.n . Eq , 7) ) 

* , OR , < ( I H <I , 1 ) . Eq, 1 ) , AND . <I B < I , 2) , EQ. 6) ) . Dr~ , ( < I B < 
·:t: I :; 1 ) . E(~ , 1 ) , AND. ( I B ( I , c~) • E(~ , 16) ) ) GO TO ;;~5 

GO TO 12 
3 0 IF< ( < IB < I , l ) . El~, l ) , AND , ( IB ( I _~ 2) . EQ . 7) ) , em , 

~· ( <I B <I , 1 ) , EGl, '1 ) , f:iNl> , ( I B (I,;?.) , EQ , 6) ) , em , < ( I B <I, 'l ) . 
·x-EQ . 1 ) . AND . < I B (I , 2) , E(~ , "16) ) ) GO TO 3 "1 

C ---•** Key word ON is checked ***• 
IF<< IlHI ~ 'l) .EGl, 1) .AND,< HH I;;~~) .EC~. 4)) GO TD 33 
IF<I.GT.3) GO TO 35 

GO TO 1;.~ 

C ----*** In next stateMents repeatition of options are checked *** 
2~5 IF<II-HI,2) .EQ.6) GD TO 40 

IF<IB<I,2).EQ.7) GO TO 42 
IF<HHI,2) .EQ.'l6) GO TO 50 
GO TO '!;.~ 

31 IF<IB<I·· .. 1, l) .EQ.1) GO TO 2!'5 
GD TO 12 

:~;3 IF<<IIHI··-1,1).E(~.l).(..)ND.<IIHI+1,1).E(L4)) GO TD 1~5 

GO TO 12 
C ----••• Occurence of IDENTIFIER , KEYWORD & LITERAL are cheked *** 
C * for their proper place in query stateMent * 
3 ~i I~~ ( < I 13 ( I 1 1 ) 1 E r~ . 4 ) r r.. t4I) t ( ( Il:~ ( I ····1 } 1 ) I t:t~ 2 1 ) I At~ I) r ( I}:{ ( I ····1 J 2 ) I E (~ ' 4 ) ) r A~! D I 

·X· ( <I B <I·H :; l ) , EQ. '1 ) • AND, ( UH I+ 1 ; ;,:: ) . EQ, 2) ) ) GO TO ·J. ~:i 

IF<<IIHI_~l).EI~.1).AND.<IBO:>;.:!).[(L2)) GO TO 31:! 
IF ( <:r. B < I , 1 ) . EQ, 3) , AND , ( ( I B (]>-·· i , l ) , FQ . 1 ) . AND. ( I B ( I··· ·1 ; 2) , El~ , ;::. ) ) , D 

·l<i!< , < I B (I ;. 1 ) , EQ , 3) ) CD TO 15 
GO TO "12 

~56 IF<<IIHI·<l)'l).E:(~.4).AND.<IB<I+1)"l).E(~.3)) GO TO 1~5 
GO TO 1 ;.~ 
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084:7 40 I DEL.:::: I DEL.+ "1 

IF<IDEL.GT.1) GO TO 12 
GO TO 1 ~':i 

0848 
084<1 
08~50 
OB51 
o s:::;~~ 
08~:;:·5 

0El54 
0 8~5~5 
() 8~56 
08~!? 
() 0~'18 
08!:i? 
01360 
01361 
OB62 
() 8t~· :3 
0864 
0865 
0866 
OB6'7 
0868 
086? 
08'?0 
0871 
0872 
0873 
0!3'74 
OB'?:i 
OB'?6 
087'7 
0!3'?8 
08'?S1 

0800 
0881 
08Bt?. 
088:3 
OBB4 
088~i 
OBB6 
08!37 
08B8 
08Bt:l 
0890 
OB91 
OB92 
OB93 
0894 
089~3 
0896 

50 

INS:::!INS+1 
IF<INS.GT.1> GO TO 12 
GO TO 15 
MOD::::MOD+1 
IF<MOD.GT.1) GO TO 12 
GO TO 1 :; 

140 CONTINUE 
IJD 1 4 "l :!>= 1 1 M 
IF<IB<I,3>.NE.1) GO TO 141 
GO TO 14;~~ 

14"1 CONTINUE 
IF<<INS.OR.IDEI....OR.MODFY) .GT.t) GO TO 144 
I,.JR I TE ( 1 1 16 0) 
GO TO 143 

C ----••• In next fiue stateMents error diagnosis is given **~ 
144 WRITE(1 1 166) 
142 IFCIB<"l 1 3).EQ.1) WRITEC1,162) 

IF<IB<2;:~).Ef~.1) WRITE(1 1 163) 
IF<IB<3,:3).[(~.1) WIUTE<l,164) 
IF<ID(4 1 3) .EQ.1) \.JRITE(1 1 16~~;) 

CALL EXEC< ICODF,LRNAM> 
160 FORMAT<1H ,'Your Query is Syntactically correct') 
162 FORMAT<lH ,'At your 1st Query Word no proper keyWord REVOKE ') 
163 FORMATC1H ,'At your 2nd Query Word no proper keyWord DELETE 

* INSRTN MODIFY ') 
164 FDRMAT<1H ,'Either MODIFY INSRTN DELETE or ON MISSINGAT 3RD') 
165 FORMATC1H ,'Either kyword MODIFY INSRTN DELETE or ON or 

•Idetier is Missing at your 4th Query word ') 
166 FORMAT<tH ,'Repeated keyword INSRTN MODFY DELETE in Query 

* So your query is wrong') 
C ----•** In case correct query corresponding seMantic routine is called 
143 CALL EXEC<ICODF,lNAM> 

END 
c *************************************************** 
C ----• This segMent checks syntax of query stateMent * 
C • SUSPND . This query is to suspend the relation* 
C * naMe 1 so that any user can't operate on it. * 
c *************************************************** 

PfHlGRAM SGPND 1 5 
DIMENSION IAC50,2>,IB<50,3),ITAB1C30,22) 1 1TABC30,42),1NAMC3) 

·~, LH NAM < 3) 
COMMON ITAB,ITAB1,IA,M,M1,JM,IB 
DATA ICODF,INAM,LRNAM/8,2HRE,2HST,2HT ,2HCL,2HEA,2HR I 
DD 10 J::::t,t·i 
DO 10 J::::1,2 

10 IB<I,J)=IA<I,J) 
DO 6 0 I =1 , M 
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0897 
OB 1?B 
0899 
0900 
0901 
0902 
()<).>()3 
0904 
()<j()5 

0906 
090 '7 
0908 
0909 
0910 
0911 
0912 
0913 
0914 
0915 
0916 
o<?l7 
()f{l8 

09"19 
0920 
0921 
0 1tc.~2 
092~5 
o9;:z4 
()9;~;:;; 

()9;.?.6 
09::?.7 
09;~8 

0?;~9 

o9;3o 
0931 
09:52 
0933 
09:54 
() 9:55 
0936 
093'7 
0938 
0939 
0940 
094"1 
0942 
()943 
0944 
o<t4!5 
0946 

IFCI.GT.2) GO TO 45 
GO TO C?lO, 40) i·r 

C ----• FIRST WORD OF QUERY STATEMENT IS CHECKED • 
IF<<IB<I,1).Ef~.'l).AND.<IB<I,;,?.).[l~.'14)) GO TO 35 
IB<l,3)::::1 
GO TO 60 
IB<I,3)::::() 
GO TO 60 

C ----* IDENTIFIER IS CHECKED IN NEXT STATEMENT * 
40 IF(IB<I,t>.EQ.4) GO TO 35 

4~j 

60 

GO TO 3;:.~ 

WRITE<1,8!5) 
GO TO 6B 
COtHINUE 
DD 6~.'.i I:c.:], M 
IF<IBCI,3),NE.1) GO TO 65 
GO TU 66 
CON riNUE 
1•.!1<1 T E < 1 , :J 0 ) 
GO TO 90 

C ----* IN NEXT TWO STATEMENTS ERROR DIAGNOSIS IS MENTIONED • 
IF<IB<1,3).EQ.l) WRITE<1;7~:;) 

IF<IB<2,3) .Ef~.1) IMO:TE('l ,f:lO) 
68 CALL EXECCICODF,LRNAM) 
70 FORMATC1H ,'Query is Syntactically Correct') 
75 FORMAT<tH ,'At your 1st Query Word no correct keyWord SSPEND ') 
80 FORMATC1H ,'At your 2nd Query Word no Idetifier ') 
85 FORMAT<lH ,'You are giving More than required Query') 
c ****************************************** 
C -.............. IN CA~:;E OF CORF~ECT !~UERY COFWESPONDING ·X· 

C * SEMANTICS ROUTINE IS CALLED * 
c ****************************************** 
90 CALL EXECCICODF,INAM> 

END 
C ----• This segMent checks syntax of query stateMent whose first query 
C *********** is GRANT ************************************* 

Pi=WGRAM Gf<ANT, 5 
DIMENSION IA<50,2),IB<50,3>,ITAB1<30,22>,ITAB<30,42),INAM<3) 

•,L.I~NAM(3) 

COMMON ITAB,ITAB1,IA,L,M1,JM,IB 
DATA ICODF,INAM,LRNAM/B,2HGR,2HNT,2HT ,2HCL,2HEA,2HR I 

c ****************************************************************** 
C ----• INS KEEPS ACOUNT OF GRANT OPTION INSRTN * 
C * MOD keeps acount of grant option MODIFY • 
C * IDEL keeps acount of grant option DELETE * 
C • ITO keeps acount of keyword TO * 
C * ION keeps acount of keyword ON * 
c ****************************************************************** 

INS::::{) 
J:l)EL. ~= 0 
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0947 
0948 
0949 
(} <15 0 
0?51 
o <r~i::.~ 
0?5~5 

09::'i4 
09~:;5 

0 17'56 
09!:'i7 
09!58 
09~':;9 

0960 
0961 
0962 
0963 
0964 
096~i 
0966 
096'7 
0968 
0969 
0970 
097"1 
097i.~ 
09'73 
09'74 
0?75 
()<176 
0977 
09?B 
097? 
0980 
07'B1 
0 17'8~~ 
0?83 
O?B4 
0985 

MDD==O 
ITO=O 
ION::::() 
DO 8 1::::1 ~ L 
DO 8 J:::: "i t ;~ 

8 IB<I,J>=IA<I,J) 
DD 140 J::::"l,L. 

C ***** first keyword GRANT in query stateMent is checked ***** 
IF<<IB<I~1).[(~.1>.AND.<IB<I,?).EQ.1B)) GO TD 90 

C ***grant OPTIONS viz. MODIFY DELETE INSRTN are checked in next stateM 
IF < ( I B < I , 1 ) . E q . 1 ) . AND . < < I B < I , ;~) . E (~ . 7 ) . Of{ • ( IIH I , ;;! ) • E\~ . 6 ) 

·~.DR.<IB<I,;;~).EG1."16))) GD TO 30 

C ---***** keyword " ON " is checked ******* 
IF<<IB<I,"l).EQ.1).AND.<IB<I,i.~).EG!.4)) GD TO 45 

C ----**** IDENTIFIER is checked in next stateMent **** 
IF< ( IB ( I , ·1 ) . EQ. 4) . f.lND, <I , GT , 3) . AND, ( ( I B ( J>-· "1 , 1 ) . EGl, 1 ) . AND, (I B <I ····1 , i.~ 

·x-> .E(~ .4)). AND. ( < IB( I+"l, "l) .E(L 1) .f-'IND. ( IB< I+'l ,;~) .E(~. B))) GO TO 90 
C ---•**** keyword " TO ", 1 ON 1 & literal are checked •••--

IF < ( IB (I, 1) , EG!. 1) , AND. ( IIH I 1 ;:! ) • E!~. B >) GO TO 50 
IFCIB<I,"l>.EQ.3) GO TO 60 
IF< < (I B < I , 1 ) , [(~. 1 ) . (.~ND . < I B ( J 1 2) . EQ . 8) ) , AND . ( I B ( I ··-1 ; "l ) . E(~ , 4) . AND . ( 

•IB<I+1 1 1).EQ.3)) GO TO 90 
GO TO 8~5 

30 IF<IB<I,2>.EQ.6) GO TO 35 
IF<IB<I,2> .EQ.7) GO TO 36 
IFCIB<I,2>.EQ.16) GD TO 40 
GD TO 8~:; 

35 IDEL=IDEL+l 
IF<IDEL..GT.1) GO TO 85 
GO TO 90 

36 INS=~=INS+"l 

IF<INS.GT."l> GO TO 85 
G!l TO 90 

4 0 MCJD:=:MOD+ 1 
IF<MOD.GT.l) GO TO 85 
GO TO 90 

4~3 ION;::JON+l 
IF<<IBCI+'1,l).E!~.4).AND.<IDN.EQ.J.)) GO TO 90 
IC::::1 

0986 
098'7 ~; 0 
o<i>ml 

GO TO 85 
I TO"'' I TO+ 1 
IF < <I B ( I···· "1 , "1 ) . E {~ , 4) . i~ ND . ( ( I B < I-<?. , 1 ) . EQ , ·1 ) • p, ~m . ( I B <I···· i.~ , 2) , E~ i~ . 4 ) ) 

O~,_)B9 

0 1190 
0991 
0992 60 
0993 
0994 8~~) 

()99!5 
0996 90 

·X:,AND.<JIHI+'l 1 1).E(~.3).AND.<ITO.E(~.1)) GO TO 90 
ID=1 
GO TO 8!5 
IF ( ( I B <I ····1 1 ·1 ) . E(~. 3) . DR , ( ( I B ( I-·· "1 1 1 ) . E!~, "l ) . ,;ND. ( I B <I ·-1 1 ~?.) . EQ . 8) ) 

•.AND.<IB<I-2 1 1) .EQ.4)) GO TD 90 
IB< I 1 3)==1 
GO TO 140 
IB(I 1 3):::0 
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099'7 
099B 
0~~9<.» 

"1000 
1001 
"1002 
1003 
1004 
1005 
'l 0 06 
100'.7 
100B 
1009 
'! 0 '1 0 
101 '1 
'). !) '12 
10'13 
'1014 
101 ~; 
"10'16 
1 0 'J. '7 
1 0 '18 
'1 0 '1 <J 
1 o;~~o 
'1();~:1. 

1 o;.~~:. 
1 0 ;:.3 
1 0~~4 
1 0 ;;25 
1 o;?.6 
'1 0 ;~~·7 
102!] 
'1 0 ;,:.~9 
1030 
1031 
1032 
1033 
"11!34 
1 0 :5~5 
1036 
1 0~57 
'103B 
1 0:39 
1040 
1.041 
'1042 
1043 
1044 
1 04!.':i 
1046 

140 CONTINUE 
D014t)I::::liL 

C---• Flags affected in syntax checking are checked for presence of erro 
IFCIBCI~3).EQ.0) GO TO 145 
GO TO 148 

145 CONTINUE 
l~!HTE< 1,161) 
GO TO l~iO 

C ----••• error diagnosis 1s given below ********* 
140 J:F ( <I DEL. GT. 1 ) . em . ( HH:l. GT. 'l ) . OR . (MOD. GT. 1 ) ) l1HU TE ( 1 ~ 16;?.) 

IF ( (ION. GT. 1 ) . 01~ . (ITO, GT. 1) . OR , (I C. EU. 1 ) , OR . (I D. Ef~. 1 ) Hm ITE ( '1 , 163) 
IF ( I B < '1 , 3) . Ef~. '1 ) WF< I TE ( 1 , 16~5) 
IF<IIH2,3) .E(~.l) WIHTE<1,166) 
CALL EXEC<ICODF,LRNAM) 

161 FORMATC'Query is correct') 
162 FORMATC'Either of INSRTN MODIFY DELETE is Repeated') 
163 FClRMAT<'Either TO or ON is repeated which is wrong') 
'165 FORMAT<'At your lst Query Word ~RANT is Missing') 
166 FORMATC'either INSRTN or DELETE or MODIFY Missing at 2nd') 
C ----• Corresponding seMantic routine is called provided query is corre 

150 CALL EXEC<ICODF,INAM) 
END 

c ****************************************************************** c ______ ,, .... x, This segMent checks synt~xof query stateMent whose first 
query word is ' DELETE ' c 

c 

5 

****************************************************************** 
PI~OGr<At1 DELT ~ :=:; 
DIMENSION IAC50 1 2),IBC50 1 3) 1 lTAB1C30,22),ITABC30~42) 1 JNAM2(3) 

-~ 1 1...RNAMC3) 
COMMON ITM3,ITAB'l ~IA,M,L.,JM,IB 
DATA ICODF,JNAM2,LRNAM /8~2HUP,2HDA>2HT ,2HCL,2HEA~2HR I 
DO ~i I~=·l, M 
DO 5 J::::1 ~;~ 
IB<I,J)::::IA<I,J) 
DO 100 I=1 1 M 
IFCI.GE.4) GO TO 40 
GO TO Cl0,20~3U>,I 

C ----•••• first query word DELETE is checked 
10 IF<<IIHI 1 1).E!~.1).AND.<IBCI,;.?.).EQ.6)) GO TO 1~! 
12 HH I 1 3)::::1 

GO TO 100 
1!;:i IlHI,3)::::0 

GO TO 100 
C ----• 2nd query 1s checked for IDENTIFIER ***** 
20 IF<IIHI,1) .EQ.4) GO TO 1!:.'! 

GO TO 12 
C ----• 3rd Query word is checked for Keyword WHERE 
:30 IF<<IB<I~'l).E(~.l).AND.<IB<I,;:~).E!~.3)) GD TO 1~5 

GO TO 1 ;.:~ 
C ----• WHERE clause is checked in next four stateMent **** 



1047 
'1048 
1049 
'! 0~)0 
1 0 !'.) 1 
1052 
·1 O!.':.i:-5 
1 0~54 
1.()~55 

1056 
1 05'7 
1 O!:'it! 
1 O~i9 
1060 
'1061 
1062 
10 6:3 
'1064 
1065 
'1066 
1 06'7 
'106a 
1069 
1 0'70 
'1 0'71 
"1 0'?2 
1073 
1 0'74 
1 0'75 
'1 0'?6 
1 07'7 
'lO'?B 
1079 
lOBO 
1001 
10B2 
10H3 
'1 OB4 
1085 
'1006 
10B7 
1088 
1009 
'1090 
1091 
'1 o<;>;~ 
'1 0(?:3 
1094 

4 0 IF< ( IIH I , 1 ) . EQ , 4) , AND . ( IIH I .... 1 , 1 ) . E(~ . 1 ) . AND . ( ( I B < I+ 1 , 1 ) . E{~. ;;2) • (.iND. 
·X~(IB<I+'l,2).[Q,;~~6))) GO TO "1:7i 

IF ( ( ( HH I 1 1 ) . EQ. 2) . AND , ( HI ( I , ;~) . EQ . 26) ) . f~ND . ( IIH I .... "1 , 1 ) , [(~ . 4) . AND , 
~-<IB<I+'l,'l).H}.3)) GO TO 1~.5 
I F ( < IlH I , 1 ) . E Q . 3 ) , AND . ( < I f.! <:1>-.. 1 , 1 ) . E Q • (?. ) • AND , 0: IH I .... ·1 1 2 ) . E Gl . i.~ 6 ) ) ) 

·>*GO TO 15 
IF ( < < If.t (I , '1 ) • EQ. 1 ) . AND . ( IIH I 1 ;:.: ) , [(~ • 24) ) . AND . < l B ( 1 .... 1 , '1 ) • E(~. 3) . AND. 

·X· <IB <I·+-".l > 'J.). Et;}. 4)) GO I'D P5 
GO TO 1;:.~ 

100 CONTINUE 
C ----••• flag 1s checked for error **** 

DO 9(7 .J===1 ,M 
IF<IB<J,3) .NE.1) GO TO 99 
GO TO '110 

99 CONTINUE 
J...JR ITE ( 1 , 1 0 9) 
GD TD 112 

C ----•• error diagnosis is given below ***** 
110 IF<IB<1,3).EQ.1)WRITE<1,102) 

IFCIB<2,3) .EQ.1)WRITE<1,103) 
IF ( IlH 3, :1) . E(~ • 1 HJR I JE ( 1 , 1 0 4) 
IF<IB<4,3).EQ.1>WRITE<1,105) 
IF ( IlH 5, 3) . Et~ , 1 HIR I TE < 1 , 1 0 6) 
IFCIB<6,3).EQ.l)WRITE<1,107) 
CALL EXEC<ICODF,LRNAM) 

102 FORMAT<1H ,'At Your 1st Query Word no proper Kyword DELETE') 
103 FORMAT<1H ,'At Your 2nd Query Word no Identifier') 
104 FORMAT<tH ,'At Your 3rd Query Word no proper Kyword WHERE') 
105 FORMATC1H ,'At Your 4th Query Word no Identifier') 
106 FORMAT<lH ,'At Your 5th Query Word no Proper DeliMiter= ') 
107 FORMATC1H ,'At Your 6th Query Word no Proper Literal ') 
109 FORMAT<lH ,'Your Query is Syntactically correct') 
C ----*** corresponding seMantics routine is called in next stateMent ** 
112 CALL EXECCICODF,JNAM2) 

END 
c ****************************************************************** 
C ----• This segMent checks syntax of query stateMent whose first quer 
c ******************* is MODIFY ************************** 

PROGRAM MUDFY,5 
DIMENSION IAC50,2>,IB(50,3>,ITAB1<30,22>,ITAB(30,42),.JNAM3C3) 

·~, I...H NAM ( 3) 
COMMON ITAB,ITABt,IA,M,L.,JM,IB 
DATA ICODF,JNAM3,LRNAM/8,2HUP,2HDA,2HT ,2HCL,2HEA,2HR I 
DO 5 I=l, M 
DO ~=; J~~ 1 , ;.:~ 

IB < l 1 .J) :<UH I, J) 

DO 1:30 1=:::'1 ,f-1 
IF<I.GE.8) GD TO 80 

1095 GO TO (10,20,30,40,50,60,70),1 
1096 C ----•******* First query word MODIFY is checked in Query stateMent 



·t 097 1 0 
1098 1;2 
1099 

IF<<IB<I~1).E(~.1).AND.<IB<I 1 2}.EQ.1t:;)) GD TO 1~7i 
IIHI,3)::~1 

GD TO 130 
.1100 15 IB<I)3):::0 
11 0 l 
l102 
"110~5 
il 04 
llO~:i 

"1106 
1107 
"110B 
1109 
1110 
1 U.l 
ll12 
11 ·.t:3 
.1114 
111 ~'j 
11"16 
1ll7 
11 Hl 
1119 
11 ;::.o 
1 •i ;~ •i 
"11 ;:.~;~ 

"1 i.23 
1124 
1 J. 25 
11 i.~6 
1127 
112B 
11 ;?.9 
1.1::50 
11 :31. 
l 1 ~~;;~ 
1l33 
"1134 
113~) 

11 ;:~6 
"113'? 
J.l3a 
113(1 
t 14 {) 
11lf 1 
1142 
i 143 
1.144 
1145 
1146 

GD TO L50 
C ----••*** 2nd query word is checked for identifier 
20 IF<IB(I)l) .EQ.4) GO TO 15 

GO TO 12 

.X· ·~·~·X· .X··~ ·~ * ·Xc ·X· 

C ----•** 3rd query word is checked for keyword SET ************ 
:30 IF <<IB<I)1).[(~.J.).AND.<IB<I~2>.EGl.1'7)) GO TO l5 

GD TO 1;~ 

C ----••• 4th query word is checked for IDENTIFIER again ******** 
40 IF<IB<I,t> .EQ.4) GO TO 15 

GO TO 1:.:! 
50 IF<<IIHI 1 1).Eq.2).AND.(IB<I,2>.EQ.;?.6)) GO TO 1!::i 

GD TO :l~~ 

C ----*** 6th query word is checked for LITERAL ******* 
60 IF<IB<I,1).EQ.3) GO TO 15 

GO TO 1 ;.~ 
7 0 IF< < 0: B < I , 1 ) . Ef~ . l ) . AND . < I B <I ~ ;:.:) . E Gl • 3) ) . f:1ND • <I B ( I+ 1 1 1 ) . E q . 4) ) 

*GO TO 1 ~'.'i 
GO TO 1c~ 

C ----*** Identifier , DeliMiter 1 = 1 ,literal & keyword 1 AND 1 *** 
C * is checked in next few stateMents * 
B 0 IF ( < HH I , 1 ) . Ef~ . 4) . AND . ( ( I H ( J + 1 1 1 ) . EQ . 2) . AND . ( I B ( I+ 1 1 ;.:~) • Ef~ . ~:6) ) . AND 

·~.<IB<I·-··l,1).EGl.1)) GO TO 15 
IF< ( ( I B 0 1 1 ) . E (~ . 2) . r~ND . ( IIH I 1 ;~) • EQ . 2 6 > ) • (.)ND . ( IIH J>-·1 1 l ) . E(~ . 4 ) . AN 

·X:l),(IB<I·H,1).[(~.3)) GO TD "15 
IF ( ( I El <I, 1 ) • Ef~ . 3) . AND . ( <I B <I ·<l 1 l ) , E(~ . ;.:~) . AND • ( I B < I ····1 , 2 ) . E(~ . 2 6) ) ) 

·X: GO TO 1 ~.) 
IF ( ( ( IIH I i 1 ) . [(~. l ) . AND. ( IB (I,;:.~) . EQ. 24) ) . AND . ( IIH I +1 , 1 ) . E(~, 4) . AN 

·XD, <IBCl>--1,1) .E(~.:~)) GO TO 15 
GD TO 1 ;:.~ 

1 ~30 CONTINUE 
C ----**** Flags affected during syntax checking are processed ** 

DD 135 :l>::t,M 
IF<IIHI,3>.NE.1) GCJ TO 13~3 

GO TO 138 
1:35 CONTINUE 

WIUTEO., 147) 
GO TO 1 :?>(l 

C ----*** Error diagnosis is giuen in next few stateMents 
L3f.l IF ( IIH 1 , :3) . E(~ . 1 ) WIU TE ( l , 1 41 ) 

IF<IB<2,3>.EQ.1) WRITE<1,142) 
IF<IB<3,3l.EQ.1) WRITE<1,143) 
IF< I B ( 4 1 :.3) . [(~. 1 ) t•!R I TE < 1 1 144) 
JF( IIH5, 3). EQ .1) WRITE< 1 1 l4~;;) 

IF<IB<6,3),[(;).1) LtJF<JTE<l,l46) 
I F ( IIH 7 ) 3 ) , E f~ . 1 ) l41U T E ( 1 > 1 5 0 ) 
IF<IB<B>:3).EQ.l) I..J~<ITE<l>1~H) 

"126 

·>* ·X· ·X· * ·X ·X 



1 "147 
ll4B 
114<? 
ll !5() 
11 ~':i"l 
'1152 
11 ~i3 
11 ~:"i4 
115~:; 
11 ~56 
11 ~57 
•J. 1 ~)8 
1159 
1160 
1161 
'1 '162 
"11 6:3 
1164 
116~) 

1 '166 
U67 
116B 
1169 
1'1 '7 0 
l "J. 7'1 
ll '7;:~ 
1173 
11'74 
11 '7~:) 

j_ 1 '?6 
1"1 '7'7 
'11 '?B 
".ll'7S) 
1100 
11 B1 
1 '1B2 
t 1 B~5 
"11 B4 
1185 
11 B6 
1 '1B7 
118B 
11 B!f 
1190 
119"1 
l19i?. 
119:3 
1"194 
"119:'5 
:1. :! 96 

IF<IB<9j:3) .E!~.l) W!~ITE<l~l5;~~) 
IF <I B ( l 0 1 3) . E!~. 1 ) wrn TE ( l , l ~:.i3) 
CALL EXEC<ICODF,LRNAM> 

141 FORMAT(1H ,'At your 1st Query Word no proper kyword MODIFY ') 
142 FORMAT<1H ,'At your 2nd Query Word no idetifier') 
143 FORMAT<1H ,'At Your 3rd Query word no proper Kyword SET ') 
144 FORMATC1H ,'At your 4th Query Word no Identifier') 
145 FORMAT(1H ,'At Your 5th Query Word no proper DeliMeter = ') 
146 FORMATClH ,'At Your 6th Query Word no Literal ') 
147 FORMAT(1H ,'Your Query is Syntactically Correct ') 
148 FORMATC1H ,'Your Query is Wrong Please Giue Again ') 
'150 FORMATC1H ,'At your 7th Query Word no proper KyWord WHERE ') 
151 FORMAT<1H ,'At your 8th Query Word no Idetifier ') 
152 FORMAT<lH ~'At your 9th Query Word no proper DeliMeter = ') 
153 FORMATC1H ~·At your 10th Query Word no proper Literal ') 
C ----••• Corresponding seMantic ro1Jtine is called in case ****** 
C *** of correct query stateMent by systeM utility routine ****** 
C ****************** CALL EXEC (------,-----) ***************** 
139 CALL EXEC<ICODF,JNAM3) 

END 
c ****************************************************************** 
C ·············* / Th:i.s Sf.~~Jf"'lE-)nt check~; synt<:lX of quf.:r·y stat(·::!ME•nt ~.Jho:-:;E~ fir·st 
C * query word is RESSTOR . This will Make the relation in state 
C * of use which was previously suspended by soMe user 
c ****************************************************************** 

PROGRAM i~EBTR ~~) 

DIMENSION IA(50~2>,IB<5D,3>,ITAB1C30,22>,ITAB<:30,42) 1 INAMC3) 
·X·,I...RNAM(3) 

COMMON ITAB,ITAB1,IA,M,L,JM,IB 
DATA ICODF,INAM,LRNAM/B,2HRE,2HST,2HT ,2HCL,2HEA,2HR I 
DO 10 I::::·l ~ M 

1 () 
DO '1 0 J:==1, 2 
n1 c I , J >::::If.~< I, .n 
DO 60 I::=1 ,M 
IFCI.GT.2> GO TO 45 
GO TO C50,40) 1 I 

C ----•••• First query word RESTOR is checked in query stateMent 
30 IF<<IB<I,"l>.EI~.1).AND.<IB<I~~?.).Eq.;~:~5)) GO TO :35 
3;.~ II:{( I> ~5)::::1 

GO TO 60 
IB<I,3)::::0 
GD TO 60 

C ----**** 2nd query word is checked for IDENTIFIER ******** 
40 IF<IB<I,1).EQ.4) GO TO 35 

GO TO 3;.~ 

45 WRITEC'1,85) 
GO TO 60 

60 CONTINUE 
C ----••• Flags are checked for presence of error ******* 

DO 65 J::::l,M 

127 



1 '197 
'1 '198 

IF<IB<I~:3>.NE,1) GO TO 6~1 
GO TO 66 

1 "l <J9 6~:; 

L200 
CONTINUE 
WI~ I TE < ;.?. 0 , '? 0 ) 
GO TO 90 '120 1 

l ;~02 
"1 ;:~ 0 :·5 
1 ~~04 
t;:~o~s 

1~.:~06 

1207 
E::08 
1 ;:.~ () <J 
"12'i 0 
). ;:.: 11 
121 ;~ 
1;:?.'13 
E::'l4 
12~'15 
'l 2?.16 
12'17 
12'18 
1;;.::'19 
l ~~ ;?. () 
12;:.:: 'l 
•j •';)';)':) 
.t ;. •• r •.• r .•• 

1 ;.?.~:.::3 
'1 ~?.;:.:4 

1225 
1~~26 

1227 
12;;~8 
1 ;;!,;,:.~9 
1 ;.?.3 () 
1 ;.?.31 

123~5 
'l ~~34 
12~55 
1236 
'!2T7 
'.12~58 

123? 
'J. ;.?.4 () 
1 Z~41 
L!.42 
1 2?.43 
1 ;;~44 
E:4~i 
'1;.::46 

C ----••• Error diagnosis is giuen here ***** 
66 IF<HH1>3),EQ.l) ~H<ITE<'1,'75) 

IF<IBC.?.,~~).EQ.'l) WRITE<1,00) 
68 CALL EXECCICODF,LRNAM) 
70 FORMATC1H ,'Query is syntactically correct ') 
75 FORMATC1H ,'At your 1st query word keyword RESTOR is Missing') 
80 FORMATClH ,'No relation naMe after keyword') 
85 FORMAT<lH ,'You are giving More infoMation to restor ') 
C ----••• Corresponding seMantic routine is called in case **** 
C *** query stateMent is correct **** 
90 CALL EXECCICODF,INAM> 

END 
****************************************************************** 

C ----• This segMent checks syntax of query stateMent whose first * 
c 
(
., 
·' 

5 

* query word is DEFVEW * 
****************************************************************** 
PROG~~AM DEF~,IW) 5 
DIMENSION IA<5D,2>,IB<50,3),ITAB1C30,22),ITAB<30,42),JNAM4(3) 

*,LRNAM(3) 
COMMON ITAB)ITABl,IA,M,L,JM,IB 
DATA ICODF,JNAM4 1 LRNAM/8,2HDE,2HFV,2HE ,2HCL,2HEA,2HR I 
DO 5 I::::1,M 
l)() 5 J~~l ,;.:~ 

IB<I,J)::::I(.:;(I,:n 
DD 1 0 0 J>= 1 1 M 
IF<I.EQ.M> GO TO 50 
IF<I.GT.6) GO TO 40 
GO TO (10,20,30,20 1 30,20),1 

C ----••* First query word DEFVEW is checked in query stateMent 
1 () IF ( ( IlH I I 1) . E(~. 1) 'AND' ( IB (I I;~) • EQ. 1:3)) GO TO 2!5 
t~:i JB(I,:5)=::1 

GO TO 100 
C ----••• Identifier is checked 
20 IF<IB<I,U .E(~.4) GD TO 2~7i 

GO TO l !7i 
2:'.'i IlHI>3)::::0 

GO TO ·1 00 

,X· ·X.*·-· ........... . 

C ----••• Left parenthesis is checked •••----
:30 IF<<IB<I,.l).E{~.2).AND,(Ifl<I,2).El~.::3;:.~)) GO TO 2!5 

GO TO 1 ::) 
C ----••• ~ight paranthesis 1 Identifier 1 left paranthesis •••---
C * are checked in next stateMents * 
40 IF ( ( ( IIH I 1,'.1), E{~, 2). f.!-tND. ( HH I 1 :;?. ) , EGl, 33)), (~ND. ( IB ( I-l, l), E(J, 4), AND. 

* ( ( IT3 ( I+ '1 I '1 ) • E Q . 4 ) ' OR . ( ( :UH I+ '1 I 'J. ) ' E Q . 2 ) ' AND . ( I B ( I+ 1 I 2 ) . E Q • 3:3 ) ) ) ) 
·x. GO TO ;.?.5 

12B 



1 ;.:~47 
"1248 
1 ;:.~49 
12~50 
l;:.~~51 

'12~:-;2 

1 ;:~53 
1 ;;~~54 
1;.~5~5 

"12~i6 
"1 ;;?~7j'7 

'12!':iB 
12~59 

L:!60 
1261 
"1262 
1 ;.~6:3 
1?64 
1265 
1266 
1iU:~7 
'1 ;,:~6B 
1 ;.:.~(:.<l 
l ;:.~·? 0 
12'71 

1 ;;~'73 
1 ~~74 
1275 
12'76 
12'.77 
li?.7B 
"1279 
1:200 
1 ;;.~81 
l ;?.D2 
1 ;:.:s:~ 
:l ;?.B4 
1 ?D~i 
1 :~~B6 
12D7 
1 ;:~na 
1 i!.B<? 
1290 
12S)1 
l ;::.9;.?. 
12<?3 
1294 
l ;:~9~5 
1 ;:~96 

IF < < IrH I ~ t ) . E Q , 4 ) . AND . ( < I B ( J ····1 , 1 ) . E Q , ;~~ ) • AND • < < I B ( I ·-1 ; ;:.: ) . E (~ . 3 3 ) . em 
·X· • <I B ( I -1 , ~=::) • E(~. 3;.?.) ) ) , AND. ( <I B ( I+ 1 , 1 ) . EGl . ;;:. ) . AND. < ( I B <I+ 1 , ;.:.:) . EQ. 
·~3:.~>.CW.<IB<I+1,2).El~.3;:.~)))) GO TO 2~5 

IF ( ( ( HH I , 1 ) . H~ . ;;:. ) . AND. (I B <I , 2) . EGl. 3;.::) ) , AND . (I B ( I+ 1 , 1 ) . EQ . 4) . AND 
* , <I B <I -··1 , 1 ) . EQ , 4) . AND , < ( :m ( I-t·;:?.; 1 ) , EQ . 2~) . AND . < I B <I+;.:: 1 ;n . E(~ . 3:3) ) ) 
·X. GO TO ;::.:; 

GO TO 1 ~'5 
50 IF ( ( ( I B ( I 1 1 ) . [(~, 2) , ANI). < HI ( I , 2~) , El~. ~n) ) . AND, ( < I B ( I ··-"1 , l ) . EQ . 2) . AND. 

·J<:( :UH I·-1 .. 2). Ef~. 3:·5))) GO TO 2~~; 

GO TO 15 
100 CONTINUE 
C ----•** Flags are checked for presence of error •••---

DO 110 J:::::1,M 
IF<IB<I,3).NE.1) GO TO 110 
GD TO 1 :.=.:o 

1l0 CONTINUE 
l~l~ ITE ( 20 1 1 !50) 
GO TO 130 

C ----*** Error diagnosis is given in next few stateMents ***-----
l Z~ 0 IF ( <I B < ;.:~ 1 ~:D . E(~. 1 ) , OR , ( I f.l < 4, 3) . Et;l . l ) , Of< . 0: B ( 6, 3) . Ef:l . 1 ) ) 

* l.JR I TE ( 1 .> 14 0) 
IF ( ( I IH 3, 3) . [(~ . 1 ) . em . ( HH 7, 3) . E Q • 1 ) ) WRITE ( 1, l 4!.5) 
CALL EXEC<ICODF,LRNAM) 

140 FOf~Mf~T<lH , " Ch1~ck ID for pr·op(~f' plac<·?") 
145 FORMAT<1H ,"Check for left & right parenthesis") 
1!:i0 FDRr'lAT<lH 1

11 (;}uf.~ry :i.$ syntactical"!.~' cor'T'(~ct") 
C ----*** Corresponding seMantic routine is called **•----
C ----*** provided query stateMent is correct **•----
130 CALL EXECCICODF,JNAM4> 

END 
C ----*** A query processor starts here for SELECT query *** 

PROGRAM QRYA,5 
COMMON ITAB,ITAB1 1 ISTB,MM,MT,ML,IPRS,IQRY,IF 
INTEGER IPRS<50,3>,IDCB<144) 1 NAME<3>,NAM1(3),NAM2<3>,NAM3(3), 

•NAM4<3>,NAM5<3>,IBUF<160),IBUF1C10),IBUF2<256>,ITAB<30,42>, 
*ITAB1(30,22>,IB<128>,ICCBO>,ID<10),BLANK,IBUF3<20),IE<l28), 
•ISTRT<10) 1 ILENC10>,IRHS<10>,ISECUC3),KF<2>,IDCB1<144),NF<2> 1 

•IBUFL<41>,IBUFF<lO>,NAM6(3),lBUFC<40),IBUFP<40),IBUFX<40), 
•ISTBC50,2) 1 NAM7<3>,NAM8<3>,NAM9<3>,NAM10<3) 1 NAM11(3), 
*NAM12<3>,IDCB2<272) 1 NEC256>,ICNAM(3) 

DATA NAME,NAM1,NAM2,NAM3,NAM5,NAM4,NAM6/2HDB,2HMS,2HRD, 
*2HDB,2HMS,2ti8 ,2HDB,2HMS,2H00,2HDB,2HMS,2H11 1 2HIS,2HUF,2HYL, 
•2HCA,2HRD,2HAT,2HDB,2HMS,2H01/ 

DATA NAM7,NAMB,NAM9,NAM10,NAM11,NAMl2/2HJU,2HRN,2HAL,2HJU,2HRF, 
*2HLD,2HCN,2HFR,2HNC,2HCN,2HFF,2HLD,2HTH,2HSI,2HS 1 2HAB,2HST, 
·X·t.~HRC/ 

DATA BLANK/000040B/ 
DATA ISECU/2H-7,2H56,2H19/ 
DATA ICOE,ICNAM /8,2HCL,2HEA,2HR I 

c ----•***************************************************************** 

129 



1 ~?.97 
1;.?.9B 

1 ~50 0 
130'1 
"1302 
1303 
1304 
130~} 

1306 
130'7 
'1 :3 0 fJ 
130(? 
1310 
13"1."1. 
"1312 
13"13 
13"14 
1 ~5 "1 :'.'i 
"13"16 
"13"1'.7 
1318 
Uil 'J 
1320 
l 3;:.1 
l :3~.:::2 
13;:~~5~ 

132"~;:; 

"1326 
1 :3:~7 
13;.~tl 

'13?Sl 
l ~530 
13:31 
"13:32 
1~3~5:3 
'1::534 
133!~i 
1336 
1::1::57 
1 3::5a 
1339 
'l :34 () 
1341 
1342 
1343 
1 :~44 
1 :54;5 
'1346 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
r 

c 
c 
c 
c 
c 

5 

1 

c 
c 
10 

1 ~::· ,,j 

;:. 0 

In body of our prograM following systeMs subroutines have 
b <;-H:m 'J r:; E~ d : -

* 1, WRITF :- It writes a new record or Modified record in data 
-~ 

* 
,, 

REt-,DF ' ··-,_. . 
-~ 3. BMDVE . --. 
* 4. SF ILL '-. 
·){, 

·X· 5. J~:;cm1: ·-· 
·X· 
·)(- 6. SDEM?.:···· 
~){· 7 ' MOD I •••· . 
·)(- a ' CJPEN ' .... . 
~· 9. CL.DSE : -·· 

·l<-

* 

It 
It 
It 

It 

It 
It 
It 
It 

file * 
reads a record froM data files * 
helps in character Manipulation * 
fills a buffer by any character , it also * 

helps in character Manipulation * 
helps to coMpare to arrays of strings 1 it * 

also helps in character Manipulation. * 
converts deciMal to ASCII * 
helps to get reMainder in arithMetic ~unction * 
helps to open an existing file for accessing * 
helps to close a ~ile to prevent its ~urther use * 

in that prograM * 
·X· 

****************************************************************** 
M:::O 
N:::() 

I<DUNT~.::O 

1\0NT::::O 
IFL::::() 
l( A:::: 0 
I<B=O 
I<C::::O 
nJEW::::O 
ICONT::::Q 

ICONT IS THE COUNT FOR SECOUN 
IN:=:O 
IFL.G'f::::O 
DO 5 I::::t,MM 
DO ~:i J::: 1 , ;.?. 
IF<IPRS(J,1).NE.1) GD TO 5 
IF<IPRS<I,2) .NE.2) GO TO 5 
GD TO 10 
CONTINUE 
l~R I TE ( 2 0 1 1 ) 
FORMAT<1H ,'FROM MISSING') 
STOP 

----••• IDENTIFIERS IN 'FROM CLAUSE' ARE RECOVERED FROM 
* ID TABLE ITAB1 

DO 1 ~;; I I::: 1 , MT 
IF<JPI~S<I·q,1).NE..ITAIH<II,21)) GO TO 1~5 
IF<IPRS<I·i·1~2) ,NE~.I·rr:tJ.::1<II,;.?.2)) GCl T{) '15 
GO TO 20 
CONTINUE ... 
CALL SFILL<IBUF1,1,20,BLANK) 
DO 2~5 IJ:~:1 I '1 0 
IF<ITAB'l<II,IJ) .EQ.1H >GO TO 52 
IBUF1CIJ)=ITAB1<II,IJ) 
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1:347 
'1348 

.r;c· 
L ... .i ~KOUNT::~I<OUNT+ 1 
C-·· ........................ ----- CHECK WHETHER THE RELATION 
c 
C:""J: 
·Jr ... 

1::" '"1 
... J .. J 

~i4 

26 

IN THE RELATION DIRECTORY 
CALL OPENCIDCB,IERR,NAME,l,ISECU> 
IF<IEkR.NE.2) GO TO 101 
IFCKOUNT.LT.10)G0 TO 53 
GD TO 54 
CALL SFILL<IBUF1,19,20,BLANK) 
CALL HASSCIBUF1,10,6,NUMBR> 
IF<NUMBR.EQ.O>NUMBR=6 
N1=NUMBR 
CALL CODE 
WRITECIBUF,26><IBUF1CIX),IX=1,10) 
FORMAT<10Al> 
CALL SFILLCIC,1,160,BLANK> 

GIVEN IN QUERY EXISTS 
134<? 
13!5{) 
1 ~3 ~~ 1 
L~5;~ 

1:5~53 
"1354 
13~55 
"13~)6 

13~7i'7 
'13~58 
1 :3~:;<,-;. 
l360 
1361 
1362 
1363 
"1364 
'.1.36:::; 
1366 
136'.7 
1368 
1369 
13'70 
13~7 1 
13'72 
13T3 
'13'7 4 
13'75 
'13'76 
13'7'.7 
'1 ~378 

CALL READFCIDCB,IERR,IC,BO,LEN,NUMBR) 
JBUC=l 
DD 50 IBUC::::1 .• 4 
INO=l+CIBUC-1)*12 
IBEG1=6+<IBUC-1)*6 

!:'i 0 

IER::~o 

IF<JSCOMCIBUF,1,10,IC,INO,IER))50,55,50 
CONTINUE 
DO 6~~ N;.:,::::::7, 1 0 
CALL SFILL(IC 1 1,16D,BLANK) 
CALL READF<IDCB,IERR,IC,80,LEN,N2> 
IFCIERR.LT.O>GO TO 101 
IBUC::::t 
DD 6;:.~ IBUC::::t ,4 
IN0=1+<IBUC-1>*12 
IBEG1=6+<IBUC-1)*6 
IER=O 

l '7. '?l-:'1 '[I"' ( 'I' (''!"(')M ( .,. B' Jl"' '1 1 () ]' (" ]' !.j('l T I"'R ) ) (: 'J I::- I"" l ") ' :1 ,.) ; ·,> • • ,} ,;) ·' • " I. .. } 1 I . ·' 1 , 1' ... I J. ::. • ;i ; ... I ,,} · .. 1 } Cl r:.. 
1380 62 CONTINUE 
1381 CALL CLOSECIDCB) 
1382 C----------- IF RELATION NOT FOUND IN RELATION DIRECTORY, 
1383 C CHECK IN THE VIEW DIRECTORY --------------------------
1384 CALL OPEN<IDCB,IERR,NAM2,1,ISECU) 
1385 IF<IERR.NE.2)G0 TO 101 
1386 CALL HASS<IBUF1,KOUNT,19,NUMBR> 
1387 IF<NUMBR.EQ.O)NUMBR=19 
1388 CALL SFILL<IC 1 1,160 1 BLANK) 
1389 CALL READFCIDCB 1 IERR,IC,BO,LEN,NUMBR> 
1390 IF<IERR.LT.O>GO TO 101 
1391 DO 85 IBUC=1,5 
1392 IN0=1+<IBUC-1)116 
1393 IBEG=b+<IBUC-1)18 
1394 ITYP=13+<IBUC-'1)*16 
1395 IER=O 
1396 IF<JSCOM<IBUF,1,2*KOUNT,IC,INO,IER))85,88,85 
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l :39~' B5 
1398 

cmHINUE 
DO 86 N;?,::::2 0 ~ 2c?. 

l :399 
'1400 
1401 
"1402 
!403 
1404 
140~) 

'1406 
140'7 
'J.40El 
1409 
'14 'i () 
141.1 
14'12 
141:3 
1414 
1415 
1416 
14'1'7 
1418 
141 ~, 
1 4~:2 0 
1421 
'14!.~2 
14;~3 

1424 
·.t 4;;!~'5 
14;.:~6 

14;~:~ 

14;.:~B 

14Z~9 

'14:~ () 
1431 
14:32 
1433 
'1434 

CALL SFILLCIC,1~160,BLANK) 
CALL READF<IDCB,IERR,IC,BO,LEN,N2) 
IFCIERR.LT.O>GO TO 101 
IBUC='l 
DD 86 IBIJC::::1 ~5 
INO::::J+<IBUC···l )·X'16 
IBEG=b+CIBUC-1)*8 
ITYP=13+CIBUC-1>•16 
lEI~::::() 

IF<JSCOM<IBUF,1,2•KOUNT,IC,INO,IER>>86,88,86 
B6 CONTINUE 

l~R I TE < 2 0, 8:2> 
82 FORMATCtH ,'RELATION NOT FOUND') 

CALL CLOSE<IDCB) 
STOP 

88 CALL SMOVE<IC,ITYP,ITYP+3,NF,1) 
Ct~LL CODE 
READ<NF,90>N1,IBUC1 

90 FORMAT<2I2> 
CALL SMOVECIC 1 2*IBEG-1i2*IBEG,IZ,1) 
CALL CODE 
READ<IZ,B9)ItJ 

B9 FOI~ MAT (I;.~) 
C----------- CHECK WHETHER RELATION IS SUSPENDED 

IF<IU.EQ.O)GO TD 58 
~JRITEC20,83) 

83 FORMAT<tH ,'RELATION FOUND IN VIEW DIRECTORY') 
IVEW=l 
CALL CLOSECIDCB) 
GO TO ~7i0 0 

55 IBUC1=IBUC 
CALL SMOVE<IC,2*IBEG1-1,2*IBEG1,IZ,1) 
C(..!I...L CODE 
r~Ef4D( IZ,63) IU 

63 FOi~MAT<I;:~> 
IF<IU.EQ.O)GO TO 58 

1435 WRITEC1,56) 
'1436 ~i6 FORMAT<lH ,"f~EL.ATIDN FOUND") 
1437 GO TO 59 
1438 58 WRITEC20,51) 
1439 51 FORMAT<1H ,'RELATION IS SUSPENDED 1 QUERY CANNOT BE PROCESSED') 
1440 STOP 
1441 59 CALL CLOSE<IDCB> 
1442 CALL SFILL<IBUF3,'1,4D,BLANK) 
1443 CALL SMDVE<IBUF1,1,2*KOUNT,IBUF3,t> 
1444 CALL. OPEN<IDCB,IERR,NAM'l,l>ISECU) 
1445 IFCIERR.NE.2)G0 TO 101 
1446 C------------ ATTRIBUTES IN SELECT AND WHERE CLAUSES ARE 
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1447 c 
1448 ~57 

1449 
"14!50 
14~5 '1 
1452 
14~i3 60 
'14~54 

14~'5~':i 61 
14~i(:; 

'145'7 6~5 

14~58 

1459 
'1460 
1461 
146;~ 66 
146:·5 6'7 
1464 
146~5 

RETRIEVED FROM ITABt --------------------------
DO 60 10:::::1) MT 
IFCIPRS<I·-·1~'1) .NE.ITAB1<1<I,;?.·l))G0 TO 60 
IF<IPRS<I .... 'l ~~~) .NE.ITAB'l<IO:,;~;,~))GD TO 60 
M::::M+t 
GO TO 6~5 
CDrHINUE 
~JIU T E ( ;;~ 0 .• 61 ) 
FORMAT<1H ,"ATTRIBUTE NOT IN ITABl") 
STOP 
CALL SFILL<IBUF1,1,20 1 BLANK) 
KDNT::::O 
DD 66 IG:=t, 10 
IF<ITAB'lCKI,IG),EQ.lH )GO TO 67 
IBUF1(1G)::::ITAB1<KI,IG) 
KONT:~~KONT+1 

CALL SFILLCIBUF3,2*KOUNT+1,40,BLANK) 
CALL SMDVECIBUF1,1,2*KONT,IBUF3,2*KOUNT+1) 
IFC<KOUNT+KONT) .LT.20)G0 TO 64 
GO TO 68 1466 

1467 
14M1 
1469 
'1470 
14'7'1 
"14'72 
14'7:3 

C------------ CHECK WHETHER THE ATTRIBUTES GIVEN IN QUERY 

1474 
14'7~} 

14'76 
147'7 
1478 
14'79 
14BO 
1401 
148;::~ 

14B3 
14B4 
14B~5 
'14!-36 
14B'7 
1408 
14B9 
1490 
14S:'1 
1492 
14<.f::) 

C EXIST IN THE DIRECTORY -----------------------
64 CALL SFILL<IBUF3 1 2*<KOUNT+KONT)+1,40,BLANK) 
68 CALL HASS<IBUF3,20,31,NUMBR> 

IF<NUMBR.EQ.O>NUMBR=31 
cr:iLL. CODE 
WRITE<IBUFF,69)CIBUF3CIX>,IX=1,20) 

69 FORMAT(20A1) 
CALL SFILL<IE,1,256 1 BLANK) 
CALL READF(IDCB,IERR,IE,128,LEN,NUMBR) 
IF<IERR.LT.O>GO TO 101 
Kl<O=KOUNT+KDNT 
IER"=O 
IBUC=1 
DO ?;.?. IBUC::::t I 3 
IN0=1+<IBUC-1)•32 
IF<JSCOMCIBUFF,'l,KKO,IE,IND,IER))72,73,72 

7~?. CONTINUE 
DO 79 N::.!=<32, 3~i 
CALL SFILLCIE,1,256,BLANK> 
CALL READF<IDCB,IERR,IE,128,L.EN,N2) 
IF<IERR.LT.O)GO TO 101 
IBUC::='l 
DO '79 IBUC::::t ,3 
IND=l+<IBUC-'1)*:32 

1494 7 1? 
149!~i 

IER:=O 
IF<JSCOM<IBUFF,l,KKO,IE,INO,IER))79,73,79 
CONTINUE 
l4R ITE ( 20 I '7'7) 

1496 '7~7 FORMAT<1H ,'ATTRIBUTE NOT IN DIRECTORY') 
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"14?7 GTOP 
"! 490 '73 WRITE< 1 1 '76) 
149<J 76 FORMAT<1H 1

1 Attribute found 1
) 

KKB=23+CIBUC-1)•32 '15 0 () 
1 ~50 t 
1 ~.'i () 2 
150:~ 

1504 
15 0 ~5 
'1506 
1 ~'507 
1!.508 
1509 
1!.510 
1511 
1512 
'l;';i'l3 
1 ~'514 
'15'.1. !7i 
1 ~:i16 
15'17 
151B 
151? 
'l ~5 ;,~~ () 
152'1 
"1 !5;~2 

'15:~3 
'15;.:~4 

1 ;::;;:25 
"15;.=.~6 

15;:.~'7 

1 ~i2f:l 
1529 
1 ~530 

7 L"' 
,,} 

'78 

1 !50 

CALL SMOVE<IE,KKB,KKB+3,KF,1) 
CM .. L CODE 
READ <I<F .• n)) IC.~ 
FDr<MAT< I4) 
IUi=l< A+1 
ISTRT<KA)==K2 
CALL SMOVE<IE,KKB+4,KKB+5,KG 1 1) 
CALL. CODE 
READ (KG, 7D) IC3 
FOF~MAT<J:2) 
IO~::::I<B+1 

ILEN<KB)=I<3 
IF<N.EQ.1)G0 TO 200 
IF<M.EQ.IF>GO TO 150 
J>: I .. -1 
10:=1 
GD TO :;'? 
N::::t 
I ""'1 
M=O 
DO '1 ~'5~5 J = 1 , MM 
DO 1 ;:,:;~') J:::: 1 I 2 
IF<IPRSCI,l) .NE.2)G0 TO 155 
IF<IPRS<I,2).NE.26)G0 TO 155 
K 1::::1 
GO TO 57 

1 ~'55 CDNT I NUE 
l . ..JF~ITE<;:::O, 'l:i6) 

E'i6 FOI~MATUH ,"'"~ IB MIS!;ING") 
f.)T()p 

C---------- THE LITERALS GIVEN IN QUERY ARE RETRIEVED 1531 
'! 5:32 C FROM THE LITERAL TABLE ITAB -------------------------
1533 200 
'1~5:34 

1536 

1 ~i3l3 
15:5<1 2::.~ 1 
1 ~540 
1541 2;.:~5 

1542 
'l ;';i4:'3 2:'50 
'1544 

DD 2;:20 11(::::·1 >ML 
IF<IPRS<I+1 1 1).NE.ITAB<IK,41))G0 TO 220 
IF<IPRS(J+t,;?.) .NE.ITAB<I1<,4:.=.~))G0 TO 2::.~0 

GO TO ~~25 
CONTINUE 
WR I Tl::: (c.~ 0, ;.=?.;~ 1 ) 
FDRMf.Yl'<1H J"LITEI~AL NOT IN !TAB") 
f.> TOP 
CALL SFILL<IBUFL,t,BO,BLANK> 
DO 2:~0 1...=1 ,40 
IBUFI...CL)=JTAB<IK,L) 
CALL CLOSECIDCB) 

t 54~.i 
1~)46 

c -· ........ ·- ·l<i ·X' ·l<i 

G * 
Appropriate data files are opened & retrieval 
done according to query 
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1~547 
"1548 
"1549 
1 ~55() 
l !)~'5 'l 
1 ~.)~52 
15~~j:3 

1 ~3!54 
.1 !:)~j~:j 
1 ~5!.:i6 ~:?.43 
155'7 ;~35 
1 !5~.'j8 
15~:i9 
'1 ~560 236 
1 ~i61 
1 ~s6;;~ 
1563 2:'57 
1564 
1 ~:i65 
'1566 ;~3tl 
156~? 

1 ;::.i6B 23(1 
1~56<1 

1 ~)70 
1571 240 
·t5'72 
1~~i'73 

'1!576 
1577 ;~4;.?. 

1 ~37B 
1579 2413 
15f.l 0 34:~~ 
15B1 
1 ~sm.~ 
15!3:3 
1584 
15!35 
1 ;)1:)6 
15B7 
1 ~5!38 :345 
1 !'5B9 344 
1590 
l!)~i>t :.?.~5() 

'1 ~592 

IF<<N1.EQ.1>.AND.<IBUC1 .EQ.t))GO TO 235 
IFC<N1 .EQ.2) .AND.CIBUC1.EQ.1))G0 TO 236 
IF<<N1.EQ.2) .AND.<IBUC1 .EQ.2>>GO TO 237 
IF<<Nt.EQ.4>.AND.<IBUC1.EQ.1))G0 TO 238 
IFCCN1.EQ.4).AND.CIBUC1 .EQ.2))G0 TO 239 
IF<<N1 .EQ.5).AND. CIBUC1.EQ.1))G0 TO 240 
IF( CN1 'EGl. 6) I AND. ( IBUC1 'EQ' 1) )GO TO ;.?.41 
IFC(N1.EQ.5) .AND. <IBUC1.EQ;2))G0 TO 242 
WIHTEC20 ,;:243) 
FORMAT<"lH ,'WRONG RELATION NAME') 
CALL OPEN<IDCB,IERR,NAM3> 
IFCIERR.NE.2)G0 TO 101 
GO TO 24B 
CALL OPEN<IDCB,IERR,NAM4> 
IF<IERR.NE.2>GD TO 101 
GO TO 24B 
CALL OPENCIDCB,IERR,NAM7,1,ISECU) 
IFCIERR.NE.2)G0 TO 101 
GO TO 24B 
CALL OPEN<IDCB,IERR,NAM5) 
IF<IERR.NE.2>GO TO 101 
CALL OPEN<IDCB,IERR,NAM"l1,1,ISECU) 
IF<IERR.NE.2>GO TO 101 
GO TCl ~?.48 
CALL OPEN<IDCB,IERR,NAM8,1,ISECU) 
IFCIERR.NE.2)G0 TO 101 
GO TO 24B 
CALL OPENCIDCB,IERR,NAM9,1,ISECU) 
IF<IERR.NE.2>GO TO 101 
GO TO 248 
CALL OPEN<IDCB,IERR,NAM10,1,ISECU) 
IF<IERR.NE.2> GCl TO 101 
IFCIQRY.NE.6)G0 TO 250 
I<UNT::::O 
LO::::O 
LP=1 
DO :345 LJ>:~:1, 40 
IF<IBUFL(LP).EQ.1H )GO TO 344 
L()::::f...()+ 1 
IBUFCCLO)=JBUFLCLP> 
1\UNT::=I<UNT+ 1 
CONTINUE 
IF<IFLGT.EQ.1)G0 TO 346 
IF<IFLAG.EQ.1>GO TO 300 
DO 3 0 0 IN:::: 1, :l 0 
IT£!::::0 

1593 CALL SFILLCIB,1,256,BLANK> 
1594 CALL READFCIDCB,IERR,IB,128,LEN,IN) 
1595 IFCIERR.LT.O) GO TO 101 
1596 CALL SFILL<IBUF2,1,512,BLANK> 
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1~.'i97 

"159B 
1 !'.'i9(t 
"! 60 0 
160"1 
1602 
"1603 
1604 
160~i 
"1606 
1 60'7 
160B 
1609 
HdO 
Hdl 
Hd;?. 
Hd:3 
"1614 
16"15 
1616 
1617 
16Hl 
1(:>"1 9 
"1620 
16;~~ 1 
1 6;?.;?. 
16;~3 

16i.:4 
1625 
16;?.6 
"16;:.:·7 
162B 
16;.?.':1!' 
"1630 
16;:q 
1632 
t6:·n 
"1634 
1635 

• 1636 
"1637 
163B 
1639 
1640 
164"1 
164;:.: 
1643 
1644 
164!5 
1646 

CALL CODE 
READ<IB,232><IBUF2CIX>,IX=1,256) 

232 FORMATC256Al) 
IER=O 
I ~H~:: I !3TI~ T (I< A) 
I ~:;TT ::::;.::-x· IS T ·"·1 
ILT=::ILEN<I<A> 
LITL=2•<IST+ILT-1) 

346 IF<IQRY.NE.6)G0 TO 292 
CALL SMOVECIBUF2,ISTT,LITL,IBUFP,1) 
LH==O 
IFCITB.EQ.t>GO TO 350 
I...F=1 
DO 350 LF====1 1 40 
LH=LH+l 
IF<IBUFP<LF).EQ.1H )GO TO 352 
IBUFX<LH>=IBUFP<I...F) 
ITB::::l 

3!'50 CONTINUE 
352 IFCJSCOMCIBUFC,1,2*KUNT,IBUFX 1 1,IER))353,354,353 
353 CALL SFILL<IBUFX,1,80,BLANK) 

LH=O 
IFCLF.GT.40>GO TO 300 
IFCIBUFPCI...F+1>.EQ.1H >GO TO 300 
GO TO 3!50 

354 CALL SFILL<IBUFX,1,80,BI...ANK) 
CALL SFILI... CIBUFC,t,BO,BI...ANK> 
IFI...GT=-"1 
IFCIBUFLCLP+1) .EQ.lH >GO TO 245 
IF<I...P+1 .GT.40)G0 TO 245 
I<UNT=O 
L.Q::::() 
GO TO 34~5 

292 IF(JSCOM<IBUF2,ISTT,LITL,IBUFL.,t,IER))300,245,300 
300 CONTINUE 

IF<IFLAG.EQ.1>GO TO 910 
GO TO 900 

;;!4~5 IFI...f.)G::::"l 
IFLGT:::() 
ICONT::::ICDNT+1 

c ··- ........ -··-- ····"··-· -·-·· -· ... . RESULTS OF RETRIEVAL ARE PRINTED 
DO 251 I...S=KA-1,1,-1 
GO TO 301 

;::.~H CONTINUE 
IFCIQRY.EQ.6)G0 TO 342 
GO TO ~500 

3 0 1 IF ( ( I ~3T R T < L.f.) ) • E Q . 1 ) . AND . ( ( N ".l • E ~~ . 6 ) . OR , ( ( N 1 . E Q • 6 ) . AND . ( I BU C l . E ~~ . ;~ ) ) 
*))GO TO 38;~ 

IFCISTRT<L.S).EQ.t)GO TO 37"1 
IF ( < HiTF<T ( L.B) . El4. 41 ) . AND . ( < N 1 . E!~ , 1 ) . CH< . ( N 1 . E(~. 2) . DR . ( N 1 . Ef~ . 4) ) ) 
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1647 
'1648 
1649 
16~)0 
1 (J ~=:;t 

1652 
16~):3 

1654 
16:':i!'.'i 
l6~i6 
1657 
'16 ~58 
"1659 
"i660 
16l:d 
1662 
166:.3 
1664 
166:5 
1666 
1667 
1668 
166<? 
1670 
167"1 
16'72 
"1673 
16'74 
167:'5 
1676 
167'7 
"16'78 
1679 
1680 
16B1 
16B2 
1 MJ::5 
1604 
16B~i 

16B6 
"16B7 
16BO 
1609 
16<?() '-~ (:)~:; 

1691 
1692 :370 
169:3 4:.:.~o 

1694 
"169~:i 371 
1696 4;.~1 

·x-GO TO 3'77 
IF< < ISH<T ( UD . E(;l. 41 ) , AND. < < < Nl . El~. ~5) . AND. ( IBUC 1 . EQ. 1 ) ) . OR . < ( N1 . E(~ 

•.2) .AND.<IBUC1 .EQ.2))))G0 TO 385 
IF<ISTRT<LS).EQ.61)G0 TO 386 
IF<<ISTRT<LS).EQ.67) .AND.CN1.EQ.4) .AND.CIBUC1.EQ.2))G0 TO 387 
IFCISTRTCLS>.EQ.67)G0 TO 373 
IF<<I~3TI~T(U)) .E(J.101) .(.~ND. CN1.E(~.;.~))GD TO 3~;>() 

IF<ISTRT<LS>.EQ.101>GO TO 39"1 
IFC<ISTRT<LS).EQ.81) .AND. CN1.EQ.4))G0 TO 392 
IFCISTRTCLS) .EQ.81)G0 TO 393 
IFCISTRT<LS) .EQ.69)G0 TO 380 
IFCISTRTCLS>.EQ.111)G0 TO 394 
1 F < < I STR"r< I...S) . E(~ . 8::;) . AND . ( ( N "1 . Ef~ • 5) . em . < ( N"l • EQ. ~:~) . AND . ( I BUC 1 . EQ. ;:, 

*) ) ) ) GD TO :.3<.:>6 
IFCISTRT<LS>.EQ.77)G0 TO 397 
IF< <IST!=n<LS) .EQ.'7:3) .AND. <N1.EQ. "1) )GO TO 376 
IFCISTRT<LS).EQ.73)GD TO 375 
IFCISTRT<LS).EQ.l13)G0 TO 398 
IFCISTRTCI...S>.EQ.95)GD TO 400 
IF<ISTRTCL.S>.EQ.83>GO TO 370 
IF ( < I STf~ T ( U:l) . E(~ . 8~5) . AND . ( N l . Ef~, 2) . AND. ( I HUC l . Eq. 1 ) ) GO TO 3tH 
IF<<ISTRTCLS) .EQ.85).AND.CN1.EQ.4))G0 TO 383 
IFCCISTRT<U3).EQ.115>.AND.<Nl.EQ.6))G0 TO 40"1 
IF<<Hni~T(I...~3) .EQ.ll~.D .AND. CN"!.E:Q.::'i))GO TO 40;2 
IF< <I STRT < u;) , EQ. 97) . AND, ( N 1 . [(~. 1 ) ) GO TO 3B4 
IF<ISTRTCLS>.EQ.97)G0 TO 403 
IFCISTRT<LS).EQ.107>GO TO 404 
IFCISTRTCL.S).EQ.89)G0 TO 378 
IF<<ISTRTCLS> .EQ.135) .AND.<N1.EQ.6))G0 TO 405 
IFCCISTRT<I...S).EQ.99).AND. <Nl.EQ.2))G0 TO 407 
IF<<ISTRT<LS>.EQ.l35>.AND.<N1.EQ.5))G0 TO 406 
IFCCISTRT<LS) .EQ.99) .AND. CN1 .EQ.5))G0 TO 408 
IFCISTRTCLS> .EQ.147>GO TO 409 
IF<ISTRT<LS) .EQ.l23)G0 TO 410 
IF<ISTRT<LS>.EQ.155)GD TO 411 
IF<ISTRTCLS).EQ.105)G0 TO 412 
IFCISTRT<LS>.EQ.119)G0 TO 4"13 
IF<ISTRTCLS).EQ.167)G0 TO 414 
IFCISTRTCLS) .EQ.143)G0 TO 4"15 
IFCISTRT<LS).EQ.161)G0 TO 416 
IFCISTRTCLS> .EQ.125)G0 TO 4"17 
IFCISTRT<I...S) .EQ.183)G0 TO 4"18 
t~IH TE < 2 0) 26~:)) 
FORMATC1H ,'CORRECT ATTRIBUTE IN DIRECTORY NOT FOUND') 
STOP 
WRITE(20,420)CIBUF2CIX>,IX=83,88) 
FDRMAT<1H ,!,' STATUS:- ',5X,6A1) 
GO TO 395 
WRITEC20,421)CIBUF2<IX>,IX=1,40) 
FDRMAT<1H ,I,' TITLE:- ' ,5X,40A1> 
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169'7 
169B 
'1699 
1700 
1701 
"1'702 
17 () ;; 
1704 
1705 
1706 
170'7 
'170B 
1709 
'17'10 
171.1 
'1'712 
'17'13 
1'7'14 
'17 1 ~) 
'1716 
17:l7 
17H~ 

171 1t 
'17~=?.o 

1 7:.:~ 1 
"1 '7;;.~2 
172'::~ 
1'724 
1 "?':)1::· 

I t ... ,J 

17(?.6 
17;:.~7 

17(!8 
1729 
1730 
1T3'1 
'1'73;?. 
17:53 
1'734 
17:35 
1'736 
1'737 
1738 
17:39 
1740 
1741 
1742 
'1743 
'1'744 
1745 
1'746 

:172 
4':)'J r ••• r.:.;. 

3'.73 
4':) .. .<' c. •• '\.1 

37~i 
4':)1:' t ... ,J 

3'.7 6 
426 

377 
4':)'7 t ... I 

37B 
4;;.!!] 

3BO 
4~50 

3tH 
431 

3B2 
4:·5;~ 

3B3 
433 

3B4 
4~54 

3B5 
43'7 

3f.l6 
4:m 

3!:!7 
439 

:390 
4:36 

31?1 
440 

39;:?. 

GO TO 3 1?~:'i 

WRITEC20,422)CIBUF2CIX),IX=71,72) 
FORMAT<1H ,1, 1 COPYNO:- I ,5X,2A1) 
GO TO 395 
WRITEC20,423>CIBUF2CIX>,IX=67,68) 
FORMAT<lH ,1, 1 VOLUME:- I ,5X,2A1) 
GO TO 395 
WRITE<20,425)(1BUF2<IX),IX=73,84) 
FORMAT<lH ,1, 1 CARDNO:- I ,5X,'l2A1) 
GO TO 39~5 
~RITEC20,426><IBUF2CIX>,IX=73,80) 
FORMAT<lH ,1, 1 PRICE:- I ,5X,BA1) 
GO TCl 39!5 . 
WRITEC20,427)(JBUF2<IX>,IX=41,66) 
FORMATC1H ,1,' AUTHOR:- I ,5X,26A1) 
GO TO 395 . 
WRITE<20,428)CIBUF2CIX>,IX=89,96) 
FORMATC1H 11, 1 L.IBIH~)/· ... I ,~:'iXI8A1) 

GO TO 3<;>;5 
WRITE<20,430)(IBUF2<IX>,IX=69,70) 
FORMATC1H ,11 1 EDITION:- I ,5X;2A1) 
GO TO ;395 
WRITEC20,431)(IBUF2<IX>,IX=85,110) 
FDf<MAT ( '1 H I I,~ ISUEENAME: ·- ~ I !::iX > 16Al) 
GO TO 395 
WRITEC20,432><IBUF2<IX>,IX=1,60) 
FORMATC1H ,II~ NAME:- I ,5X,60A1) 
GO TO :39~5 
WRITE<20,433)CIBUF2<IX>iiX=85 1 94) 
FORMATC1H ,1,~ DUEDATE:- I ,5X,10A1) 
GO TO 39~i 
WRITE<20,434><IBUF2CIX>,IX=97,116) 
FORMAT<lH ,1, 1 CALLNO:- I ,5X,20A1) 
GO TO ::395 .· 
t•IRITE<20,437) <IBUF2<IX) ,IX:=4'l 1 80) .,J~t 
FOf~MATClH ,/,~ PUBNAME:·- I ,~5X,40Af)· 

GO TO 395 
WRITEC20,438)(1BUF2<IX>,IX=61 1 100) 
FORMAT<lH ,1, 1 PLACE:- I ,5X,40A1) 
GO TO 395 
WRITEC20,439><IBUF2CIX>,IX=67,76) 
FORMAT<iH ,/, 1 DEGREE:~ I ,5X,lOA1) 
Gll TO 39~5 
WRITE<2D,436)CIBUF2<IX),IX=101,130) 
FORMATOH ,1,' ISSUEADDI~:- I ,~5X,30A1) 

GO TO 395 
WRITE<20,440)CIBUF2CIX>,IX=101,110) 
FORMAT<HI ,!,'DATE:- I ,!.':iX,:lOAl) 
GO TO 3(.»5 
WRITE(20,441><IBUF2CIX>,IX=81,106) 
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1747 
1748 
1749 
1750 
1751 
1752 
1753 
1754 
1755 
1756 
1757 
1758 
1759 
1760 
1761 
1762 
1763 
1764 
1765 
1766 
1767 
1768 
1769 
1770 
1771 
1772 
1773 
1774 
1775 
1776 
1777 
1778 
1779 
1780 
1781 
1782 
1783 
1784 
1785 
1786 
1787 
1788 
1789 
1790 
1791 
1792 
1793 
1794 
1795 
1796 

441 

393 
442 

394 

396 
444 

397 

398 
446 

400 

401 
448 

402 
449 

403 
450 

404 
451 

405 

406 
453 

407 
47~ ~~ 

408 

409 

410 

411 

412 

413 

414 

FORMAT<1H ,1,' SUPERVISOR:- I ,5X,26A1) 
GO TO 395 
WRITEC20,442><IBUF2<IX>,IX=81,84) 
FORMAT<1H ,1, 1 YEAR:- I ,5X,4A1) 
GO TO 395 
WRITE<20,423)(1BUF2<IX>,IX=111,112) 
GO TO 395 
WRITEC20,444)(IBUF2<IX>,IX=85,94) 
FORMAT<1H ,1,' MONTH:- I ,5X,10A1) 
GO TO 395 
WRITEC20,442)CIBUF2CIX>,IX=77,80) 
GO TO 395 
WRITEC20,446)(IBUF2<IX>,IX=113,1i4> 
FORMAT(lH ,1,' NUMBER:- I ,5X,2A1) 
GO TO 395 
WRITEC20,423)(IBUF2<IX>,IX=95,96) 
GO TO 395 
WRITE<20,448)CIBUF2CIX>,IX=115,134) 
FORMATC1H ,;,·EDITOR:- I ,5X,20Al) 
GO TO 395 
WRITEC20,449)CIBUF2CIX),IX=115,134) 
FORMATC1H ,1,' FIELD:- I ,5X,20A1) 
GO TO 395 
WRITEC20,450)ClBUF2CIX>,IX=97,98) 
FURMAT<tH ,1, 1 COPYNO:- I ,5X,2A1) 
GO TO 395 
WRITEC20,451)CIBUF2CIX>,IX=107,146) 
FORMAT<1H ~/,' INSTITUTE:- I ,40A1) 
GO TO 395 
WRITE<20,434)(1BUF2CIX>,IX=135,154) 
GO TO 395 
WRITEC20,453)(1BUF2CIX>,IX=135,174) 
FORMATC1H ,1,' SUBFIELD:- I ,5X,40A1) 
GO TO 395 
WRITEC20,435)(1BUF2<IX>,IX=99,104) 
FORMAT<1H ,1,' ACCNO:- ' ,5X,6A1) 
GO TO 395 
WRITE<20,449)CIBUF2<IX>,IX=99,118) 
GO TO 395 
WRITEC20,449><IBUF2<IX>,IX=147,166) 
GO TO 395 
WRITE<20,449)(1BUF2CIX>,IX=123,142) 
GO TO 395 
WRITEC20,435>CIBUF2<IX>,IX=155,160) 
GO TO 395 
WRITE<20,434)CIBUF2ClX),IX=105,124) 
GO TO 395 
WRITE<20,453)(IBUF2<IX>,IX=119,158) 
GO TO 395 
WRITEC20,453)CIBUF2<IX),IX=167,206) 
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1797 GO TO 395 
1798 415 WRITE<20,453><IBUF2CIX>,IX=143,182) 
1799 GO TO 395 
1800 416 WRITEC20,420)CIBUF2CIX>,IX=161,166) 
1801 GO TO 395 
1802 417 WRITEC20,420)CIBUF2<IX>,IX=125,130) 
1803 GO TO 395 
1804 C ----•** IF THE QUERY IS ON A VIEW THE CORRESPONDING *** 
1805 C * CHECKS ARE MADE ON VIEW DIRECTORIES AND RETRIEVAL * 
1806 C * IS DONE ACCORDINGLY * 
1807 418 CALL SMOVECIB,183,186,NF,1> 
1808 CALL ·CODE 
1809 READ<NF,419)NG 
1810 419 FORMATCI4) 
1811 CALL SFILL<NE,1,512,BLANK) 
1812 CALL OPENCIDCB2,IERR,NAM12,1,ISECU) 
1813 IFCIERR.NE.2>GO TO 101 
1814 CALL READF<IDCB2,IERR,NE,256,LEN,NG) 
1815 IFCIERR.LT.O>GO TO 101 
1816 WRITE<20,465>CNECIX>,IX=1,256) 
1817 465 FORMAT<1H ,I,' ABSTRACT:- I ,5X,256A2) 
1818 CALL CLOSECIDCB2) 
1819 395 IFCIVEW.EQ.1>GO TO 720 
1820 GO TO 251 
1821 500 CALL SFILLCIBUF3,1,40,BLANK) 
1822 CALL SMOVECIBUF1,1,2•KOUNT,IBUF3,1) 
1823 CALL OPENCIDCB,IERR,NAM6,1,ISECU) 
1824 IFCIERR.NE.2>GO TO 101 
1825 IF<IQRY.EQ.6)G0 TO 502 
1826 DO 505 KI=t,MT 
1827 IFCIPRS<I+3 1 2) .NE.ITAB1CKI,22))G0 TO 505 
1828 GO TO 506 
1829 505 CONTINUE 
1830 503 WRITEC20,501) 
1831 501 FORMAT<lH ,'ATTRIBUTE NOT IN ITABl') 
1832 STOP 
1833 502 DO 509 KI=t,MT 
1834 IF<IPRSCI+4,2).NE.ITAB1<KI,22))G0 TO 509 
1835 GO TO 506 
1836 509 CONTINUE 
1837 
1838 506 
1839 
1840 
1841 
1842 
1843 510 
1844 507 
1845 
1846 

GO TO 503 
KONT=O 
CALL SFILLCIBUF1,1,20,BLANK) 
DO 510 IG=1,10 
IFCITAB1CKI,IG).EQ.1H )GO TO 507 
IBUF1ClG)=ITAB1<KI,IG> 
KONT=KONT+l 
CALL SFILL<IBUF3,2*KOUNT+1,40,BLANK> 
CALL SMOVE<IBUF1,1,2MKONT,IBUF3,2*KOUNT+1) 
KKO=KOUNT+KONT 
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1847 CALL HASS<IBUF3,KK0 1 31,NUMBR) 
1848 IF<NUMBR.EQ.O>NUMBR=31 
1849 CALL SFILL<IE,1,256,BLANK) 
1850 CALL READF<IDCB,IERR,IE,128,LEN,NUMBR> 
1851 IF<IERR.LT.O>GO TO 101 
1852 CALL CODE 
18~'.'i3 
1B54 508 
18~35 
18!56 
1 B~::;7 
185B 
"18~:;? 

1060 !.'.'i"l:7i 

WRITECIBUFF,508><IBUF3<IX>,IX=1,20) 
FORMAT c:.~OAl) 
IBUC=1 
DO 51~.'; IBUC="i ,4 
INO=l+(IBUC-1)*36 
IER=O 
IFCJSCOM<IBUFF,l,KKO,IE,INO,IER))515,520,515 
CONTINUE 

1861 DD 525 N3=32,34 
1862 CALL SFILL(IBUFF,t,20,BLANK) 
1863 CALL SFILLCIE,1,256,BLANK) 
1864 CALL READF<IDCB,IERR,IE,128,LEN,N3> 
1865 IF<IERR.LT.O>GO TO 101 
1866 IBUC=t 
1867 DO 525 IBUC=1,4 
1868 IN0=1+<IBUC-1>•36 
1869 
18'?() 
18'/'l 
1872 
"iBT5 
1B74 
H375 
lB'76 
1877 
1 f:l'?B 
1879 
tano 
1881 
1882 
18B~5 
"1!384 
•! ()<:)!:':" 
.\. t..i •• ,, .. J 

·.tB86 
18B'7 
"18BB 
1.BB9 
1890 
1.891 
HJ92 
l8~ii3 

1894 
1895 
1896 

5;~o 
t::--1:>'7 
... J '··· ,/ 

IFCJSCOMCIBUFF,t,KKO,IE,INO,IER>)525,520,525 
CONTINUE 
t...tR ITE ( 20, 5;_~6) 
FORMAT<tH ,'ATTRIBUTE NOT IN VIEW DIRECTORY') 
!:!TOP 
~·JR ITE ( 1 , 5~?.'7) 
FORMAT<tH ,'Attribute found in VIEW') 
KKB=27+(1BUC-1)*36 
CALL SMOVE<IE,KKB,KKB+3,KF,1) 
CALl. .. CODE 
READ C I< F 1 ~::;2B) I<;~ 
FOf<MAT< 14) 
I<A::::I(A+1 
ISTRT (I( f-)) ::::1(2 
CALL SMOVECIE,KKB+4,KKB+5,KG,1) 
C(.~L.L CODE 
R E AD < I( G , ~i? 9 ) I< ~3 
FOI~MAT <I~~) 

I<El=I<B+1 
ILEN(I(f.I):~:K3 

CALL SMOVE<IE,KKB+6,KKB+7,KG,1) 
CALL CODE 
R E A 1)( I< G , ~'53 0 ) I< 4 
FORMAT<I2) 
I< C::::l( C+1 
IRHS<KC)::::I(4 
IFCIFL.EQ.t)GO TO 615 
1<5=IRH!:l ( "l) 
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1897 
1898 600 
1899 
1900 
1901 605 
1902 
1903 
1904 606 
1905 
1906 610 
1907 
1908 
1909 611 
1910 625 
1911 615 
1912 
1913 
1914 
1915 
1916 
1917 
1918 630 
1919 
1920 631 
1921 
1922 620 
1923 621 
1924 
1925 622 
1926 
1927 700 

GO TO (600,605,237,606),K5 
CALL OPEN<IDCB1,IERR,NAM3) 
IF<IERR.NE.2)G0 TO 101 
GO TO 610 
CALL OPEN<IDCB1,IERR,NAM4) 
IF<IERR.NE.2>GO TO 101 
GO TO 610 
CALL OPEN<IDCB1,IERR,NAM5) 
IF<IERR.NE.2)G0 TO 101 
IFL=1 
IF<IQRY.EQ.6)G0 TO 622 
IFCIPRS<I+5,2>.NE.ITAB<1,42))G0 TO 620 
DO 625 L=1,40 
IBUFL<L>=ITAB<l,L) 
I=l-1 
IFCI.EQ.1)G0 TO 700 
KI=t 
DO 630 KI=t,MT 
IFCIPRS<I,2> .NE.ITAB1CKI,22))G0 TO 630 
IG=1 
GO TO 5D6 
CONTINUE 
WRITEC20,631) 
FORMAT<1H ,'VIEW ATTRIBUTE NOT IN ITAB1') 
STOP 
WRITE<20,621) 
FORMAT<1H ,'VIEW LITERAL NOT IN ITAB') 
STOP 
IF<IPRSCI+6,2) .NE.ITAB<1,42))G0 TO 620 
GO TO 611 
IST=ISTRT(1) 

1928 ISTT=2*IST-1 
1929 IFLGL=O 
1930 ILT=ILEN(1) 
1931 
1932 
1933 699 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 703 
1942 704 
1943 
1944 702 
1945 
1946 

LITL=2•<IST+ILT-1> 
IFCIQRY.NE.6)G0 TO 702 
KUNT=O 
LO=O 
LP=1 
DO 703 LP=1,40 
IFCIBUFL<LP) .EQ.1H )GO TO 704 
LO=LO+l 
IBUFC<LO)=IBUFL<LP) 
KUNT=KUNT+l 
CONTINUE 
IFCIFLGT.EQ.t>GO TO 706 
IF<IFLGL.EQ.1)G0 TO 710 
DO 710 IN=1~10 
ITB=O 
CALL SFILL<IB,1~256,BLANK> 
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".1.94'7 
:1948 
1949 
"l <)~)() 
1 9:':!1 
1 1t~.'i2 '?0 1 
'1953 
"1 1}~.'i4 706 
19~j~j 

19~56 
1957 
'19~'Sl:1 
19~.)9 

1960 
1961 
'1962 
'1963 
1 111!>4 '70'7 
196!5 '708 
1966 709 
1967 
'1968 
1 f/69 
'.l9'/0 
19'7'1 711 
19'?2 
1973 
'19'74 
1975 
19'?6 
1977 
197!3 
19'79 '705 
117'130 710 
19tH 
'1902 
19B;3 '7'15 
19B4 
1985 
'19B6 
'1987 
19B8 '7i!.O 
1989 
l990 
'1991 101 
1992 912 
"l 1?9;5 
'.1994 ?00 
199~) 9'11 
"1996 

CALL SFILLCIBUF2,1,256,BLANK> 
CALL READF<IDCB1,IERR,IB,128,LEN,IN) 
IF<IERR.LT.O)GO TO 101 
CfiLL CODE 
READCIB,701><IBUF2CIX>,IX=1,256) 
FORMAT ( ;2~:!6Al) 
I ER ~== 0 
IF<IQRY.NE.6)G0 TO 705 
CALL SMOVE<IBUF2,ISTT 1 LITL,IBUFP,1) 
L.H=O 
IF<ITB.EQ.l)GQ TO 70'7 
LF=1 
DO 70'7 I...F=-~·1 I 40 
L.H=:L..H+'l 
IF<IBUFP<LF>.EQ.1H )GO TO 708 
IBUFX<LH>=IBUFP<LF> 
ITB==:'l 
CONTINUE 
IF<JSCOM<IBUFC,1,2*KUNT,IBUFX,1,IER))709,'711,709 
CALL SFILL.<IBUFX,1,BO,BL..ANK) 
LH== 0 
IFCLF.GT.40)G0 TO 710 
IF<IBUFP<LF+l).El~.1H >GO TO 7'10 
GO TO 707 
CALL SFILL<IBUFX,l,80,BLANK) 
CALL SFILL<IBUFC,1,80,BLANK) 
IFLGT::::1 
IF<IBUFL<LP+t).EQ.lH )GO TO 715 
IF<LP+t.GT.40)G0 TO 715 
KUNT::::O 
Ln~~o 

GO TO '?03 
IFCJSCOM<IBUF2,ISTT,LITL,IBUFL,I,IER))710,715,7'10 
CONTINUE 
IF<IFLGL.EQ.t)GO TO 910 
GO TO 900 
IFLGL==t 
IFLGT::::O 
ICONT~-~ICDNT+l 

DO 720 LS=KA,2>-1 
GCJ TD 30'1 
CONTINUE 
IFCIQRY.EQ.6>GO TO 699 
GO TO ?lO 
WRITE(20,912)IERR 
FORMAT<1H ,'IERR=',I2) 
STOP 
WRITEC:?.O; <7'11) 
FORMATC'lH ,'LITERAL DOES NOT EXIST IN DATA FILE') 
STOP 
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1997 
1 11'9B 
19<?<t 
i.~OOO 
;!, () 0 1 
;~()02 

200:.3 
;~~004 

2005 
;;:.o 06 
;~o 07 
;:,o OB 
;:::o 09 
;:?.0"10 
201 '1 
;:,~ 0 '1 ;:! 
;~o ·13 
;~o 14 
201 !5 
:2016 
20 '17 
2010 

;:.~ 0 1 <? 
2020 
?O;~'l 

i~ () ;:. ~?. 
:.:~ 0 ~:~ :5 
;,?.024 
2 0 ;:.~;) 
20i.~6 
;,~ 0 ;,~'7 
;;:. 0 i.~B 
;~~ 0 ;:.9 
;.?.0:.':)0 
;.~o::H 

;,?,032 
2 () :.33 
;.:~o34 

zo:.35 
i?. 0 ~36 
;:::037 
;?.0313 
20~59 
;.:.~o 40 
;~041 
;,?. () 4~~ 
2043 
;.:.~044 
;:045 
;:.o46 

910 CALL CLOSECIDCB) 
IF<IVEW.NE.t>GO TO 950 
CALL CLOSECIDCBl) 

950 IFCIQRY.NE.4)G0 TO 1000 
WRITEC20,960)ICONT 

960 FORMAT<1H ,'COUNT=',I4) 
1000 WRITEC20,1001) 
1001 FORMATC1H 1 1 1 ' QUERY PROCESSED') 

CALL EXECCICOE,ICNAM> 
END 

C ----*** Query processor for CREATE Query stateMent starts here *** 
PRDGF~AM I<I~ET ,5 

t::
,,) 

6 

7 

'15 

INTEGER BLANK,ITAB1C30,22>,ITABC30,42) 1 IPRS<50,3),ISTB1<20,B) 
*,IBUFC20>,IDCBC'l44>,NAM1C3>,NAM2C3) 1 IA<20>,IDC20),IG<20) 
* 1 ISECUC3> 1 IBC128>,ISTBC50 1 2),KOMNC3> 

COMMON ITAB,ITAB1,ISTB,MM,MT,Ml,IPRS,IQRY,IF,ISTB1 
DATA NAM 1, NAM;:u;.?.HTE 1 2HST ,2H1 1 ;?.I·ITE 1 2HST 1 21-12 I 
DATA ISECU/2H-7,2H56,2H19/ 
DATA BLANK/000040B/ 
DATA ICDA,KOMN/8,2HCL,2HEA,2HR I 
N=1 
KON=O 
I<DUNT=O 
KONT::::() 
NT:= 0 
DO !;:i K::::'l 1 ;:20 
IF<ITAB1<t,K>.EQ.1H )GO TO 6 
IBUF<K)=ITABtCt,K) 
I( DUN'f::::I(OUNT + t 
CALL CODE 
WRITE<IA,7)CIBUFCIX) 1 IX=1,20> 
FORMAT ( ;.~OA1) 
CAll HASSCIBUF 1 10,6,NUMBR) 
IF<NUMBR.EQ.O)NUMBR=6 
Nt ~-::NUMBI~ 
CALL SFILL<IG,1,40,BLANK) 
CALL SMOVE<IBUF,1,2*KOUNT,IG,1) 
CALL OPENCIDCB,IERR,NAM1 1 2,ISECU) 
IFCIERR.NE.2>GO TO 101 
CALL SFill(IB,1,256,BlANK> 
CALL READF<IDCB,IERR,IB,12B,LEN,Nt) 
IF<IERR.LT.O)GO TO 101 
J Hl.JC::: 1 
CALL SFILL<ID,1,40,BLANK) 
DD 1 0 IBUC::::t, 4 
INO=l+CIBUC-1)*12 
IEND=lO+CIBUC-1>•12 
J:ER::::() 
IF<JSCOMCIB,INO,IEND 1 IA,1 1 IER))15,100,15 
IF<JSCDMCIB 1 IN0 1 IEND,ID,t,IER))10,30,10 
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~.~047 10 
;~o4B 

;?.049 
;::. 0 !50 
2051 

;:.~ {) ~.) 3 
2054 
20;::;5 
2056 

;.:o~sa 16 
;:~o;:;9 ;:~o 

;;~060 

;~~06'1 

~~062 
;:.~ 0 6:3 
;:. 0 tA 

29 
30 

CONTINUE 
DO ;:~ 0 H~ :::7, 'l 0 
CALL SFILL<IB,1,256,BLANK) 
CALL READF(IDCB,IERR,IB,128,LEN,IR> 
IF<IERR.LT.O>GO TO 101 
IBI...IC:::t 
DO 20 IBUC:::::t 1 4 
INO=l+<IBUC-1)*12 
IEND=10+<IBUC-1)*12 
IER=O 
IF<JSCOM<IB,INO,IEND,IA,t,IER))l6,100,16 
IF(JSCOM<IB,INO,IEND,ID,t,IER))20,29,20 
CONTINUE 
WRITEC20,~?.2) 
FORMAT<1H ,'NO PLACE IN DIRECTORY') 
:HOP 
N1 =II~ 
IBUCF::::IBUC 

2065 CALL SMOVECIA,1,KOUNT,IB,IN0) 
;~066 IM::::1 
2067 IE1=0 
2068 CALL SDEA2CIM,1,2,IE1> 
2069 CALL SMOV£CIM,1,2,IB,IEND+1} 
2070 CALL WRITF<IDCB,IERR,IB,O,Nl) 
2071 IF<IERR.LT.O)GO TO 101 
2072 CALL SFILL<IB,1,256,BLANK) 
2073 CALL READF<IDCB,IERR,IB,128,LEN,N1) 
2074 IF<IERR.LT.O>GO TO 101 
2075 CALL CLOSE<IDCB) 
;:~0'76 

;.:?. (} 7'7 
;:.on~ 

2079 
:.:oao 
;~ 0 B 1 
;:.om~ ]'1 

;~OB3 3~S 
20lH 
;~OB5 :·56 
~?.0136 
;:::OB7 37 
:~.~Of:l8 

20B9 3B 
;,?.090 
:.?.091 39 
;~092 40 
2093 

DD 3!5 IP::::t ,;~o 
IF<I8TB1<IP,'7) .E(~.2)G() TO 31 
IF<ISHH<IP,"i') .NE.'!)G() TO 3!.:i 
IF <ISTB'l <IP, B) , EG!, '1()) GO TO 3:7 
IFCISTB1CIP,B) .EQ.'12)G0 TO 38 
IF<I~HB'l<IP 1 B) .El~.;.:.~2)G0 TO 3? 
IFCISTB1<IP,8) .EQ,33)G0 TO 500 
CONTINUE 
t,.miTE<;:?.0,36) 
FORMAT<lH ,'TYPE MISSING') 
STOP 
ITYP::=3 
GD TO 40 
I TYP ==;~ 
GO TO •40 
ITYP=l 
CALL SFILL<IBUF,1,40,BLANK> 
N::::N+t 
I<ONT=O 

2095 DO 45 18=1,10 
;~~096 If(ITAB'l <N,IS> .E!~.1H >GO TD 46 
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209'7 
20 1/B 4~i 
;.:!()9(? 46 
?'100 
210'1 
21 o;.~ 
;~-r 0:3 
i~l 0 4 

IBUFCIS>=ITABlCN,IS) 
I<ON'f::::J<DNT+1 
CALL SMOVE<IBUF,t,2•KONT,IG,2•KOUNT+1) 
CALL HASS<IG,20,31,NUMBR) 
IFCNUMBR.EQ.O>NUMBR=31 
N2::::NUMBR 
CALL OPENCIDCB,IERR,NAM2,2,ISECU) 
IF<IERR.NE.2)G0 TO 101 

2105 CALL SFILL<IB,l,256,BLANK) 
2106 CALL READF<IDCB,IERR,IB 1 12B,LEN,N2) 
210:1 IF< IEI~R·. L.T. 0 )GO TO 'l 01 
2108 IBUC=1 
~:!109 
;:.~ 1 '1 0 
~~ 1 '1 j, 

;:.~ '1 12 
?113 

DO 50 IBUC:=:l, 3 
INO=l+<IBUC-1>•32 
IEND=20+CIBUC-1>•32 
IER=O 
IFCJSCDM<IB,INO,IEND 1 ID,1,IER>>50,55,50 
CONTINUE 

2115 DO 51 IR1=32,35 
2116 CALL SFILL<IB,1,256,BLANK) 
211:1 CALL READFCIDCB,IERR,IB,128,LEN,IR1) 
211B IFCIERR.LT.O)GO TO 101 
2119 IBUC=l 
2120 DO 51 IBUC=1,3 
2121 INO=l+CIBUC-1>•32 
2122 IEND=20+CIBUC-t>•32 
2123 IER=O 
;.?.1 ?4 
2 '1 ;~?.5 
21 ;;26 
2 '1 ;?.'7 
2l2B 
;?,1;:~9 

i?.13() 
;?.1.31 
;;~ 'l ~3;;?. 

;:?. '1 :34 
;?.1 ~35 
;.~'136 

21 ~S7 
?138 
?139 
;:.~140 

:.~141 

;:.~142 

i2143 
;;?.144 

60 

IF(JSCOM<IB,INO,IEND,ID,1 1 IER))51,54,51 
CONTINUE 
GO TO i?.l 
N2::=II~1 

CALL SFILL<IA,1,40,BLANK) 
CALL CODE 
WRITE<IA,56)(1GCIX>,IX=1,20> 
FOI~ MAT c:~ OA 1 ) 
CALL SMOVE<IA,1,KOUNT+KONT 1 IB,IN0) 
IE1==0 
CALL SDEA2CITYP,1,2,IE1> 
CALL SMOVECITYP,1,2,IB,IEND+1> 
NT=NT+l 
IF<NT.GT.ML)GO TO 500 
CALL SFILL<IBUF,1,40,BLANK> 
DD 60 LT:=:1 1 ;~~0 

IBUF<L~)=ITAB<NT,LT> 

CALL SFILL(IA,1,40,BLANK) 
CALL CODE 
WRITECIA,61)CIBUF<IX>,IX=1,20) 
FORMAT ( ;:.:OA1) 

2145 CALL SMOVE(IA,1 1 4,IB,IEND+3) 
2146 NT=NT+1 
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2147 
2148 
2149 62 
2150 
2151 
2152 
2153 63 
2154 
2155 
2156 
2157 
2158 
2159 
2160 
2161 
2162 
2163 
2164 
2165 
2166 
2167 
2168 65 
2169 
2170 
2171 70 
2172 
2173 
2174 
2175 
2176 100 
2177 103 
2178 
2179 101 
2180 102 
2181 
2182 500 
2183 
2184 

CALL SFILL<IBUF,1,40,BLANK) 
DO 62 LT1=1,20 
IBUF<LT1>=ITABCNT,LT1) 
CALL SFILL<IA,1,40,BLANK) 
CALL CODE 
WRITE<IA,63)(IBUF<IX),IX=1,20) 
FORMAT<20A1> 
CALL SMOVE(IA,1,2,IB,IEND+7) 
IE1=0 
IF<KON.EQ.l>GO TO 70 
CALL SDEA2CIBUCF 1 1,2,IE1) 
KON=l 
IF<Nl.LT.10)G0 TO 65 
Kl=MOD<N1,10> 
K2=N1/10 
IE1=0 
CALL SDEA2<K2,1,2,IE1) 
CALL SDEA2(K1,1,2,IE1) 
CALL SMOVECK2,2,2,NA,t> 
CALL SMOVECK1,2,2,NA,2) 
GO TO 70 
Il1=0 
CALL SDEA2<N1,1,2,IE1) 
CALL SMOVECN1,1,2,NA,t) 
CALL SMOVECNA,1,2,IB,IEND+9) 
CALL SMOVE<IBUCF,1,2,IB,IEND+11) 
CALL WRITF<IDCB,IERR,IB,O,N2l 
IF<IERR.LT.O)GO TO 101 
GO TO 35 
WRITEC20,103) 
FORMATC1H ,'RELATION ALREADY CREATED BEFORE,GIVE ANOTHER NAME') 
GO TO 500 
WRITE(20,102liERR 
FORMAT<1H ,'IERR=',I4) 
STOP 
CALL CLOSE<IDCB) 
CALL EXECCICDA,KOMN) 
END 

2185 c ----************************************************************ 
2186 
2187 
2188 
2189 
2190 
2191 
2192 
2193 
2194 
2195 
2196 

c 
c 

* This segMent helps to MODIFY tuples or to DELETE tuples * 
* froM data file according to specifications , * 

. ************************************************************ 
PROGRAM UPDAT,5 
INTEGER IDCB<400>,NAM7<3>,NAM8C3>,BLANK,ITAB1(30,22>,IBUFC40), 

•IBUF1<144) 1 IBUF2C12B>,NAM9(3) 1 lTAB(30,42),ID<40),IDCB2 
*<400>,NAM1<3>,NAM2C3) 1 IBUFL<20) 1 ISECU(3),IBFRC5>,NAM3C3),NAM4(3) 
•,ISTBC50,2>,NAM5<3>,NAM6(3),NAM10<3>,NAM11C3),NAM12(3),NAM13(3) 
•,ISTB1(20,8) 1 ICODEC20),IPARS(50,3),LLNAM<3>,NAM14(3) 

COMMON ITAB,ITAB1,ISTB,MM,NANA,IVAR5,IPARS,IQRY,IF,ISTD1,KMM,ICODE 
•,JJNUM,JFLAG 
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2197 
2198 
2199 
2200 
2201 
2202 
2203 
2204 
2205 
2206 
2207 
2208 
2209 
2210 
2211 
2212 
2213 
2214 
2215 
2216 
2217 
2218 
2219 
2220 
2221 
~~~~ 

~''~ 
2223 
2224 
2225 
2226 
2227 
2228 
2229 
2230 
2231 
~~7~ 
~~~~ 

2233 
2234 
~~7~ 
~~JJ 

2236 
2237 
2238 
2239 
2240 
2241 
2242 
2243 
2244 
2245 
2246 

DATA NAM7,NAMB,NAM9,NAM1,NAM2,BLANK/2HDB,2HMS,2HRD,2HDB,2HMS,2H8 , 
*2HDB,2HMS,2H11,2HCA,2~1RD,2HAT,2HIS,2HUF,2HYL,000040B/ 

DATA ISECU,NAM3,NAM4/2H-7,2H56,2H19,2HDB,2HMS,2H00,2HDB,2HMS,2H01/ 
DATA NAM5,NAM6,NAM10,NAM11,NAM12/2HJU,2HRN,2HAL,2HTH,2HSI,2HS I 

*2HJU,2HRF,2HLD,2HC0,2HNF,2HFD,2HC0,2HNF,2HNC/ 
DATA NAM13,LLNAM,ICODX/2HUS,2HRC,2HOD,2HCL,2HEA,2HR ,8/ 
DATA NAM14 I 2HAB,2HST,2HRC/ 
ICHAR=O 
NUM=O 
IFLAG=O 
ITEST=O 
LVAL=O 

C ----*** Contents of first row of array ITAB1 is transffered to IBUF * 
C ----*** & characters are also counted * 
C ----*** ITAB1 contains all IDENTIFIERS in query stateMent 

30 

CALL SFILL<IBUF,1,40,BLANK) 
DO 2 KP=1,10 
IF<ITAB1C1,KP>.EQ.1H ) GO TO 30 
ICHAR=ICHAR+l 
IBUFCKP)=ITAB1<t,KP> 
CALL HASS<IBUF,10 1 6,NUMB> 
IF<NUMB.EQ.O) NUMB=6 
CALL SFILL< IBUFL,1,40,BLANK) 

C ----*** Conversion froM At forMat to A2 forMat **•---
CALL CODE 

43 

WRITE<IBUFL,33) <IBUF<LK>,LK=l,10) 
FORMATC10Al) 
IF < JFLAG.EQ.l > GO TO 22 
CALL SFILL <IB,1,40,BLANK) 
CALL SFILL CICODE,1,40,BLANK) 
DO 43 IJH=1,6 
ICODECIJH>=ISTBt<l,IJH) 

C ----••• Conversion froM Al forMat to A2 ForMat ***---
CALL CODE 
WRITE<IB,4> <ICODECIG>,IG=1,6) 

4 FORMATC6A1) 
CALL SMOVECIBUFL,1,ICHAR,IB,7> 

* 

C ----••* File USRCOD is opened to check the right of update for user * 
CALL OPEN<IDCB,IERR,NAM13,1,ISECU) 
IF<IERR.NE.2> GO TO 705 
CALL SFILL ( IBUF1,1 1 200,BLANK) 
CALL READF<IDCB,IERR,IBUFl,tDO,LEN,JJNUM) 
IF<IERR.LT.O) GO TO 705 
DO 5 JJJ= 1,10 
KSTRT=7+CJJJ-1>•18 
IF<JSCOM<IB,1,16,IBUF1,KSTRT,IER>> 5,6,5 

5 CONTINUE 
GO TO 710 

6 CALL CLOSECIDCB) 
C ----••* File DBMSRD is opened to check the relation naMe specified ** 
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2247 C ----•••------------ by user ----------------------------•• 
2248 22 CALL OPENCIDCB,IERR,NAM7,1,ISECU) 
2249 IFCIERR.NE.2) GO TO 705 
2250 IRSIZ=30 
2251 34 CALL SFILL<IBUF2,1,64,DLANK> 
2252 CALL READFCIDCB,IERR,IBUF2,IRSIZ,LEN,NUMB> 
2253 IF<IERR.LT.O) GO TO 705 
2254 IF<IFLAG.EQ.1) GO TO 35 
2255 IER=O 
2256 DO 40 NVAR=1,4 
2257 NSTRT=1+(NVAR-1)M12 
2258 NFLAG=6+(NVAR-1)*6 
2259 IF<JSCOMCIBUFL,1,ICHAR,IBUF2,NSTRT,IER>> 40,45,40 
2260 40 CONTINUE 
2261 C ----••• Flag is set to 1 to indicate that relation naMe 1s •••----
2262 C ----•••------ not in original directory -------•••----
2263 IFLAG=1 
2264 CALL CLOSE<IDCB) 
;~ ;:.~ (:) !7j 
~~;.~t) 6 
2;.~(:>7 

;?.26B 
':>':) l (') 
l. .. t ... •.:i '} 

2270 

22'73 
?;.?.74 
2~2'75 

;.~2
1

16 

~.::.;~'77 

;:.~::.~79 
;?.2BO 
2;:.!8'1 

2;:~83 

22B4 
;?.205 
22B6 
;;?.;:~B'7 

2;2sB 
2i.~B9 
;?.290 
;,~;?.91 

2;:~\~ .. 2 

C ----••• File DBMSOO is opened to check the view relation naMe •••----
C ----•••--------- in VIEW directory -------•••----

CALL OPEN<IDCB,IERR,NAM3,1,ISECU> 
IFCIERR.NE.2> GO TO 705 
H~SIZ=3;?. 

CALL HASS<IBUF,ICHAR,19,NUMB> 
IF<NUMB.EQ.O) NUMB=19 
GO TO :34 

35 DO 36 1=1,5 
LSTRT=1+CI-1)*16 
NFL.AG=7+( I·-1) •7 
IFCJSCOM<IBUFL,1,ICHAR,IBUF2,LSTRT,t,IER)) 36,38,36 

36 CONTINUE 
WRITE<20,37) IBUFL 

37 FORMAT('lH ,"Relation naMe :-.. ",2X,5A2,;~X,/_~ 11 ne:i.ther in actual 
*directory nor in uiew directory ") 

GO TO 7'10 
38 CALL SMOVE<IBUF2,<2•NFLAG)-1,2•NFLAG,JVAR,1) 
C ----*** Conversion froM A2 forMat to 12 forMat **•----
C ----•** Status of view relation naMe is checked **•----
C ----*** in following few stateMents **•----

c,~I...L CODE 
READ<JVAR 1 16) JVAR1 

l6 FOR~iAT(I;.~) 
IFCJVAR1.EQ.1) GO TO 14 
WRITE(20,15) IBUFL 

1~5 FORMAT(HI ,"View relat:i.on naMe su:;pt·~ndecl ",2X,~iA2) 
GD TO 710 

2293 14 Cf-\L.L. CLOSE<IDCB) 
2294 C ----•** File DBMS01 is opened to provided uiew attributes •••----
2295 C ----***----- have ocurred in query stateMent --------***----
2296 CALL OPEN<IDCB,~IERR,NAM4,1,~ISECU) 
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;?.~~97 

229!:1 
2299 
;.?.300 
2301 

2:S03 
;.?.304 
230~) 

;:.~306 
z~:·~o7 

;.?.::~ 0 8 
2309 
;.?.31 0 
2311 
;.?.312 
2:513 
2::H4 

29 

IFCIERR.NE.2) GO TO 705 
IRSIZE::::B5 
GO TO 39 
CALL HASS<IBUF,ICONT,31,NUMBR> 
IFCNUMBR.EQ.O> NUMBR=31 
GO TO 31 

45 CALL SMOVE<IBUF2,(2*NFLAG>-1,2•NFLAG,JVAR,1) 
C ----••• Conversion froM A2 forMat to I2 forMat & 
C ----••• relation naMe is checked 

'J? .... , 

2B 

47 

CALL CODE 
READ<JVAR,27) JVAR1 
FCHH1AT< 12) 
IF<JVAR1 .EQ.1) GO TO 47 
WRITE<20,28) IBUFL 
FORMATC1H ,5(42,;.~X,"I~ELATION NAME SUSPENDED") 
GO TO 710 
CALL CLOSE ( IDC:tn 
ITEST=1 

·~··~- .... ·--· 
~··)1;.;<; ........ - .... 

2315 C ----••• A flag is set to 1 to indicate the presence of relation •••---
2316 C ----•** in DBMSRD directory & file DBMS8 is opened . Attributes •••---
2317 C ----••• are checked which have occured in query stateMent. ----•••---
2318 CALL OPEN<IDCB,IERR,NAMB,t,ISECU) 
2319 IF<IERR.NE.2> GO TO 705 
2320 IRSIZE=45 
2321 39 IBEG=2•ICHAR+1 
2322 DO 55 IV=NANA,2,-1 
2323 KAUNT=O 
;:?.324 
;,:.~~325 

2326 

;.~320 46 
;:?.3;~~9 44 
;:?.330 
23:31 
r,.\''1"7.'.> 
( ... o,J,;Jt:;:. 

~::~:B 
23~~4. 3'1 

i!.33'7 
;.?.::338 
23:39 
2340 
2341 
;:.~342 

Z!343 
?344 
~~:~4~! 40 
;.?.346 

CALL SFILL.<IBUF2,1,20,BLANK) 
DO 46 J:lJ::::1,1U 
IF<ITAB1<IV,IU>.EQ.tH ) GO TO 44 
!(AUNT=!< (""tl.JNT + 1 
IBUF2<IU>=ITAB1<IV,IU) 
CALL SMOVECIBUF2,1,2•KAUNT,IBUF,IBEG) 
ICONT=KAUNT+ICHAR 
IFCICONT.L.T.20) CALL SFIL.L<IBUF,<2•ICONT)+1,40,BLANK> 
IFCITEST.EQ.O) GO TO 29 
CALL HASSCIBUF,20,31,NUMBR> 
Cf.iLL CODE 
WRITECIBUFL,32) <IBUFCJK) 1 JK::::t,20) 
FDRMAT<20A1) 
CALL. SFIL.L.CIBUF2,1,170,BLANKY 
CALL READF<IDCB,IERR,IBUF2,IRSIZE,L.EN,NUMBR> 
IFCIERR.LT.O) GO TO 705 I 
IF<ITEST.EQ.O) GO TO 90 
DO 4H Il3\.JE:::::1, :3 
JBEG=t+CIBUC-1)*32 
JEND=2D+<IBUC-1>•32 
IFCJSCOMCIBUF2,JBEG,JEND,IBUFL,1,IER>) 48,50,48 
CONTINUE 
WIHTE< ;.?.O ,!.'53) 
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2347 53 
2348 
2349 50 

FORMAT<1H ,'ATTRIBUTE NOT IN BUCKET') 
GO TO 710 
LVAL=LVAL+l 

2350 ISTRT=23+CIBUC-1>•32 
2351 IEND= 28+CIBUC-1)*32 
2352 CALL SMOVE<IBUF2,ISTRT,IEND,IBFR,1) 
2353 CALL CODE 
2354 READ<IBFR 1 83) ISTART,LENTH 
2355 83 FORMATCI4,I2> 
2356 C ----*** According to relation naMes different data files are **•----
2357 C ----••*-------- opened for specific use --------**•----
2358 
2359 
2360 
2361 
2362 
2363 
2364 
2365 
2366 
2367 
2368 
2369 
2370 
2371 
2372 
2373 
2374 

84 

90 

92 

IF<<NUMB.EQ.1) .AND. <NVAR.EQ.l)) GO TO 600 
IF<<NUMB.EQ.2>.AND.<NVAR.EQ.1)) GO TO 700 
IF<<NUMB.EQ.2).AND.<NVAR.EQ.2)) GO TO 708 
IFCCNUMB.EQ.4) .AND. <NVAR.EQ.l)) GO TO 800 
IFC(NUMB.EQ.4).AND. <NVAR.EQ.2)) GO TO 810 
IF<CNUMB.EQ.5) .AND.<NVAR.EQ.1)) GO TO 820 
IF<<NUMB.EQ.5>.AND. <NVAR.EQ.2)) GO TO 830 
IF<<NUMB.EQ.6) .AND. CNVAR.EQ.l)) GO TO 835 
WRITE<20,85) 
FORMATC1H 1 "RELATION NAME IS WRONG") 
GO TO 710 
DO 92 IL=1,4 
JSTRT=1+CIL-1)*36 
JEND=36+(IL-1>*36 
IF<JSCOM<IBUFL,1,ICONT,IBUF2,JSTRT,IER>> 92,94,92 
CONTINUE 
WRITEC20,93) IBUFL 

~7ry~ 
~u;J 93 FORMAT(1H ,"Attribute concatenated with view relation ",2X, 

•1,20A2,2X, " doesnot exists in directory ") 
GO TO 710 

94 LVAL=LVAL+l 
KSTRT=27+CIL-1)*36 
KEND=36+CIL-1)*36 
CALL SFILL<IBFR,1,10,BLANK> 
CALL SMOVE<IBUF2,KSTRT,KEND,IBFR,1) 

2376 
2377 
2378 
2379 
2380 
2381 
2382 
2383 
2384 
2385 
2386 
2387 
2388 

C ----*** Conversion froM A forMat to I forMat 
C ----*** in next few stateMents 

CALL CODE 
R£AD<IBFR,96)ISTART,LENTH,NUMB,NVAR 

96 FORMATCI4,I2,I2,I2) 

2389 
2390 600 
2391 
2392 
2393 
2394 700 
2395 
2396 

IF<LVAL.EQ.1) GO TO 84 
GO TO 500 & 

CALL OPEN<IDCB2,IERR,NAM9,2) 
IFCIERR.N~.2> GO TO 705 
IRSIZ=128 
GO TO 500 
CALL OPENCIDCB2,IERR,NAM1,2) 
IFCIERR.NE.2) GO TO 705 
IRSIZ=66 
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2397 
2398 708 
2399 
2400 
2401 
2402 800 
2403 
2404 
2405 
2406 810 
2407 
2408 
2409 
2410 820 
2411 
2412 
2413 
2414 830 
2415 
2416 
2417 
2418 835 
2419 

GO TO 500 
CALL OPENCIDCB2,IERR,NAM5,2,ISECU) 
IF<IERR.NE.2> GO TO 705 
IRSIZ=128 
GO TO 500 
CALL OPEN<IDCB2,IERR,NAM2,2) 
IF<IERR.NE.2) GO TO 705 
IRSIZ=50 
GO TO 500 
CALL OPEN<IDCB2,IERR,NAM6,2,ISECU> 
IF<IERR.NE.2) GO TO 705 
IRSIZ=128 
GO TO 500 
CALL OPEN<IDCB2,IERR,NAM10,2,ISECU) 
IFCIERR.NE.2) GO TO 705 
IRSIZ=tOO 
GO TO 500 
CALL OPENCIDCB2,IERR,NAM11,2,ISECU) 
IF<IERR.NE.2) GO TO 705 
IRSIZ=128 
GO TO 500 
CALL OPEN<IDCB2,IERR,NAM12,2,ISECU) 
IFCIERR.NE.2) GO TO 705 

2420 IRSIZ = 128 
2421 500 CALL SFILL<IB,1,BO,BLANK> 
2422 DO 601 ID=1,40 
2423 601 IBCID>=ITAB<IV-1,ID) 
2424 19 CALL SFILL<IBUFL,1,40,BLANK) 
2425 C ----••• Conversion froM Al forMat to A2 forMat •••-----
2426 CALL CODE 
2427 WRITECIBUFL,18) CIB<L>,L=1,40) 
2428 18 FORMATC40A1) 
2429 DO 690 IH=1,10 
2430 IF<NUM.GE.1) GO TO 696 
2431 IREC=IH 

• 

2432 C ----••• Record size of data files are assigned here according *** ___ _ 
2433 C ----••• to relation naMe specified in query stateMent •••----
2434 5705 CALL SFILL ( IBUF2,1,2*IRSIZ,BLANK) 
2435 CALL READF<IDCB2,IERR,IBUF2,IRSIZ,LEN,IREC) 
2436 IF<IERR.LT.O) GO TO 705 
2437 IF<JSCOM<IBUF2,ISTART,ISTART+CLENTH-1>,IBUFL,1,IER>> 690,692,690 
2438 690 CONTINUE 
2439 IFCCNUM.EQ.IVAR5-1).AND.<<ISTB<1,t>.EQ.1).AND.<ISTB<1,2).EQ.16 
2440 *))) GO TO 698 
2441 617 WRITE<20,691) <IBUFL,I=1,20> 
2442 691 FORMATC1H ,'No record corresponds to literal :-',2X,20A2) 
2443 GO TO 710 
2444 692 NUM=NUM+t 
2445 55 CONTINUE 
2446 IF<<NUM.EQ.IVAR5).AND.<CISTBC1,1) .EQ.l> .AND.(ISTB<1,2>.EQ.16) 



2447 
:2448 
2449 
24!'50 69B 
;.:~4~51 9'.76 
;.?. 45~:~ 
;:.:4~53 

i~4~54 977 
;:.:455 6'.78 
:~~456 
24::;'.7 
;:~4~:;8 

t.:4~7i9 
2460 
;:~461 

2463 
;:~464 

;~46~5 

:?.466 
246'.7 
2468 6BO 
2469 
;.:::4'70 
24'.71 
:?.4'72 694 
24'73 
:?.474 677 
24'.75 
24'76 69~i 
247'7 701 
?4:7!:1 
;:~ 4 '.79 
:?.480 6 1N.) 
i.~4B1 

·~)) GO TO 694 
IF ( ( NUt-1. [(;l. I ~)AF< !5) . AND. ( (I GTB ( 'J. , 'i ) . [(~. 1) . f~ND. (I STB ( 1 , ;;:. ) . EGl. 6) 

*) ) GO TO 69:5 
WRITE<20,976) ( IBUF2<IF>,IF=1,IRSIZ> 
FORMAT<1H ," Tuple before update is :- ",!,2X,128A2) 
CALL SMOVE<IBUFL,1,LENTH,IBUF2,ISTART) 
WRITE<20,977) <IBUF2(IF>,IF=t,IRSIZ> 
FORMATC1H ,"Updated record",I,2X,128A2) 
CALL WRITF<IDCB2,IERR,IBUF2,0,IREC) 
IFCIERR.LT.O> GO TO 705 
IF<<ISTB<1,1).E(~.1).AND.<ISTB<1,2).[(~.16)) GD TO 694 
M=10-IREC 
IF<M.EQ.O) GO TO 694 
DO 680 J::::'l, M 
IP=J+IF1EC 
:u;l:"~ I P- '1 
CALL SFILLCIBUF2,1,IRSIZ,BLANK> 
CALL READF<IDCB2,IERR,IBUF2,IRGIZ,LEN,IP) 
IF<IERR.LT.O) GO TO 705 
CALL WRITF<IDCB2,IERR,IBUF2,0,IQ) 
IF<IERR.LT.O> GO TO 705 
CONTINUE 
CALL SFILL<IBUF2,1,IRSIZ,BLANK> 
CALL WRITF<IDCB2,IERR,IBUF2,0,IP> 
IF<IERR.LT.O) GO TO 705 
CALL CLOSE<IDCB2) 
I,Jl<ITE<20 ,677) 
FOIH1AT<1H I "qUEF~Y PROCE!:>SED ") 
GO TO 7'1 0 
WRITE<20,701) <IBUF2<IRR>,IRR=1,IRSIZ> 
FORMAT<tH , " Tuple to be deleted is :-",!,2X,128A2) 
CALL SFILL< IBUF2,1,2*IRSIZ,BLANK> 
GO TO 678 
]J~EC=II~EC 
GO TO 5'70:':) 

:?.4B2 
24B3 
::.:404 
:?.485 
:~486 
;:.:487 
24B8 
:.?.4B9 
:?.490 
2491 
:.~492 
249:3 
2494 
249~i 
:?.4<?6 

C ----*** File Manager errors are issued to user if he tries to **** ___ _ 
C * access wrong relation naMe or data file * 
'70!;:i WRITE('! ,'709) IERR 
709 FDRMAT<1H ," FMGR ERROR ",2X,l4) 
710 CALL EXEC< ICDDX,LLNAM) 

END 
C ----*** This segMent is to define new views on existing relation ***
C ***------- naMe & its attributes ---------•••-

PHOGRAM DEF'JE,5 
INTEGER IDCBC400>,NAM8<3>,IBUFRC40),IBUF<128),IBUF1<20),BLANK, 

•IHOST<128) 1 IPAHSC50,3),ITAB1(30,22),1TEM<5>,IBUK<5>,ISECU<3), 
*IBLNKC20>,ISTORC6,30),NAMRC3),1CC<5>,NAM5(3),ITAB<30,42) 
* 1 IBUFL(10),LVARC2),IDCB'l<144),NAM1(3),ISTB(50,2) 1 LRNAMC3) 

COMMON ITAB,ITAB1,ISTB,N,NANA,IVAR5,IPARS 
DATA NAM8,NAMR,ISECU,NAM5/2HDB,2HMS,2H00,2HDB,2HMS,2H01,2H-7,2H56, 
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2497 
249!3 
;?.499 
2~5 () 0 
2~:i01 
;_:?,~5 () 2 
2~:; 0:3 
~~~::i () 4 
2~7i (} 5 
;,:~506 

2~:i07 
;.?.~508 

;?.~S 0 9 
25"10 
;?.~i 11 
;?.512 
;:.:513 
;.~5"14 

2~i15 
25"16 
;~~:; t 7 
~d~.'i1 B 
2:"j"l9 
2~520 
2!:; 2 :l 
:..:~:.i2t! 

25~:~~~ 
;;!5~~4 

~~ 5 ;,:.~ ~:; 
;~~5;.~6 

;.:.~5;?.7 

:..=~~~::.~a 
;.:~5;:,!<;> 

2~530 
;;:: :"j :31 
;~ !7~• ::} ;:~ 
25:33 
2~534 

2~:i35 
2~5:::)6 

;:::5~57 

2538 
Z!:':i39 
2~540 

;:::541 
~:! ~) i4 2 
2~.'i43 
2~'544 
254~; 

•2H19,2HDB,2HMS,2H8 I 
DATA NAMl,LRNAM,ICODC /2HDB,2HMS,2HRD 1 2HCL,2HEA,2HR ,8/ 
I CAl~::::() 
:t:NUM::::O 
l<AUNT=O 
IDAT=O 
IBEG=O 
IIJAR:3=0 
IVAI~9=0 
IXZ::::() 
IVEW=O 
IER=O 
IBAR==O 
INAM=O 
BLANI<=000040B 
DO 10 J::::], N 

C ----••• IDENTIFIERS ( relation naMe concatenated with its l(· ·)(: -~ -·· •..• - ·-

C *** attributes ) are checked *** 
IF ( ( I PARS <I 1 1 ) . E (~ . 4 ) . AND . ( < I PARS ( I ····1 > 1 ) . E Q • ;;n . AND . <I P Af~ G <I··- 1 , 2 ) . 

·X·EQ • 32) ) . AND . < ( I PAF< S ( I+ '1 1 1 ) . EGl . 2) • AND. ( I PM< f:l ( I+ "1 1 i.:) . EQ. 33) ) ) 
*GO TO 110 

"J.O CONTINUE 
IF<INUM.EQ.IDAT) GO TO 135 
l •• miTEC:?.0,20> I 

20 FORMATC1H ,"No record corresponds to identfier:-",2X,I2> 
GO TO ;.:~B8 

110 IDAT=IDAT+t 
CALL SFILL<IBUFR,1,40 1 BLANK) 

C ----•** NO. of characters are counted in IDENTIFIERS . **•---
C *** Table ITAB1 contain~ all identifiers coMing in a *** 
C *** query stateMent. Contents of ITAB1 are transferred to *** 
C *** a buffer IBUFR *** 

DD 1'l~i II:::'l;-i~O 
IF<ITAB"l<IPAF~S<I,;?.),Il) .EQ."ll-1) GO TD 116 
IBUFR<II>=ITAB1<IPARS<I,2>,II) 

1"15 ICAR=ICAR+l 
116 IF<ICAR.NE.20) CALL SFILL<IBUFR,<2*ICAR)+1,40,BLANK> 

CALL HASS<IBUFR,20,31,NUMBR) . 
C ----••• File DBMS8 is opened to check the concatenated relation with * 
C **•------------- its attributes . ---------•• 

CALL OPEN<IDCB,IERR,NAM5,1,ISECU) 
IF<IERR.NE.2) GO TO 299 
CALL SFILL<IBUF,t,256,BLANK> 
CALL READF<IDCB,IERR 1 IBUF,45,LEN,NUMBR) 
IF<IERR.LT.O) GO TO 299 

C ----••• Conversion froM A'l forMat to A2 forMat •••---
Cf.)l.L. CODE 
WRITE<IBLNK,113) <IBUFRCIX>,IX=1,20) 

113 FORMATC20A1) 
2546 C ----••* Concatenated relation & attribute 1s searched in bucket **•---

154 



2~7i47 

~.~~34El 

;~::i49 

;.?.550 

DO 1 ;.:~ 0 1 BUC= "1 , :3 
JBEG=l+CIBUC-1)•32 

;.:~ 5 ~:;; 1 1 ;:.~ 0 

JEND=20+<IBUC-1)*32 
IF<JSCOM<IBUF,JBEG,JEND,IBLNK,1,IER)) 120,130,120 
CONTINUE 

2552 WRITE<20,122) IBLNK 
255:3 122 FORMAT<lH ,"You are g1u1ng Wrong RELATION & ATTRIBUTE in "j 

;~~~i54 ~·/,HI ,"Ha~:;h(~d FCH~M:_ 11 1 i.~X,10A;~) 
2555 GO TO 288 
2556 130 INUM=INUM+l 
2557 CALL SFILLCIBUF1,1,6D,BLANK) 
2558 MBEG=21+<IBUC-1)*32 
2559 MEND=32+<IBUC-1)*32 
2560 CALL CONVRCNUMBR,IHASH) 
2561 CALL CONVR<IBUC 1 IBUKET> 
2562 IBUF1<1>=IHASH 
2563 IBUF1(2)=IBUKET 
;:z!.:'i64 
2~j(:i~5 

;;~~i66 

2~i67 

256B 
;~~:i69 

;.?.5'70 
;.?.57l 
;~5'?;:! 

;~~'.'i'/3 

;~5'74 

C~575 

;::.5'?t> 
;~~jl77 

;:.~s·?B 

2!:i79 
;;z5BO 
i.~~i8"1 

;~5B2 

;~583 
;?-~iD4 

;.?.585 
;?.~iB6 

2~)87 

;;.~~)BB 

?~i8<y 

;:?.590 
2~59"1 
~:.~5 c;~:.~ 

?~i93 

i.~5C)4 
I') I:' .(')t::" 
t:....,.J _, ,J 

;;:.~.)96 

CALL SMOVE<IBUF,MBEG,MEND,IBUFl,5) 
CALL SMOVE<IBUF1,13,16,LVAR,t) 

C ----••• Conversion froM A forMat to I forMat •••---
CALL. CODE 
READ<LVAR,128) JFILE,JBUKET 

12B FORMAT<I2,12) 
IBUFL<INUM)=JFILE 
IF<INUM.EQ.t) GO TO 235 
IF<INUM.GT.1) GO TO 133 

129 DO 131 IVAR=1,8 
131 ISTOR<IDAT,IVAR>=IBUF1CIVAR) 

GO TO 10 
133 IF<IBUFL<INUM).EQ.IBUFL<INUM-1)) GO TO 129 

WRITEC20,134) CIBUFL<KO>,KO=t,INUM) 
134 FORMAT<1H ,"You are defining view on different relations .. ,5I2> 

GD TO 2B8 
C ----*** File DBMSRD is opened to check the relation naMe on which *** 
C •••----- user is going to define his own view -----••• 
235 CALL. OPEN<IDCB1,IERR,NAM"1,1,ISECU) 

IF<IERR.NE.2) GO TO 299 
KSTRT=1l+(JBUKET-1>•12 
CALL SFIL.L ( IBUF,1,60,BLANK) 
CALL READFCIDCB"l,IERR,IBUF,30,LEN,JFILE) 
IF<IERR.LT.O) GO TO 299 

C ----••• Relation's status is checked in few next stateMents whether * 
C •••----- relation is suspended or restored -----• 

CALL SMOVE<IBUF,KSTRT,KSTRT+1,MVAR,1> 
CALL. CODE 
READ<MVAR,236) MVAL 

236 FClRMATCI2) 
IFCMVAI....EQ.1) GO TO "129 
l~IHTEC20 ,:3~57) 

33'7 FORMAT< lH , "RELATION NAt1E U> ~3USPENDED ON t.JHICH YOU M~E DEF. ~.JEW 11 ) 



GO TO 2BB ;.~:i'-.'J7 

;.?.598 
;:.~~i'J9 
;.:~600 

'135 CALL SMOVE<IBUF1,13,'16,LVAR,1> 
CALL CLD~:;E ( I DCB) 

C ----••• File DBMSOO is opened in which user will check the existence * 
~~601 
;.:~602 
;:~603 

2604 
i~605 
;?.606 
2607' 
?60B 
;.~609 

:.?.61 0 
261'1 
;.?.6 '12 
2~;l:3 

{
., 
,, 

c 

14'7 

*** of view relation naMe & entry will be given with its status * 
***--- provided it is not existing in this directory ----** 
CALL OPEN<IDCB,IERR,NAM8,2,ISECU) 
IF<IERR.NE.2) GO TO 299 
CALL SFILLCIBUFR,1,4D,BLANK> 
CALL SFILLCIBLNK,1,40,BLANK) 
DO 136 IM~~:t, 10 
IF<ITAB1('l,It1).EI;}.'lH) GD TO 14'7 
I VAR 3=:: I ~JAI~ :3+ 1 
IBUFRCIM>=ITAB1<1,IM> 
CALL HASS<IBUFR,IVAR3,19,NUMB> 
IF<NUMB.EQ.O) NUMB=19 
CALL SFIL.LCIBUF,1,128,BLANK> 
CALL READF<IDCB,IERR 1 IBUF,32,LEN,NUMB> 26'14 

:.?.6'15 
i?.616 
i!b'.l.'l 

C ----*** conversion froM Al forMat to A2 forMat ·X: ·~ ·ll' _ .............. --

261B 137 
;:;t.·d 9 
Z~6;?. 0 
;,?,6;:.~ 1 
(.~6?2 

i.~6Z~4 148 
26;:.:5 1 ~'59 
(.~6(!.6 

~~6;:?.7 
;.?.6i.~8 

26;.?.9 138 
;.?.630 
;?.6:'31 
~:.~ (J ~·5 ~:! 

;:.:6:·5~5 

;:~634 

2635 
:?.636 
2637 
;:.~638 '1 ~54 
26:39 1 ~~i:5 
;:.~640 

;.?.641 
;:?.642 
;.?.643 1 ::'j 1 
2644 
;:~64~) 

;.~646 150 

C(.i!...L. CODE 
WRITE<IBUF1,13'7) <IBUFR<IT>,IT=t,tO> 
FOHMAT< 1 OA'i) 
DO 13B IBUC::::l ,5 
ISTRT=t+<IBUC-'1)*16 
IEND=lO+<IBUC-'1)*'16 
IFCIVAR3.LT.10) CAL!... SFIL.LCIBUFl,IVAR3+1,10,BLANK) 
IFCJSCOM<IBUF,ISTRT,IEND,IBUF1 1 1 1 IER)) 148,139,148 
IFCJSCOM<IBUF,ISTRT,IEND,IBLNK,l,IER)) 138,159,138 
IF<IXZ.EQ.1> GO TO 138 
IXZ=IXZ+l 
ITERM=NUMB 
I Bf.iK =IBUC 
CONTINUE 
DO '151 IVAX1=20,22 
CALL SFILLCIBUF,1,64,BLANK) 
CALL. READF<IDCB,IERR,IBUF,32,LEN,IVAX1) 
IFCIERR.LT.O) GO TO 299 
DO '151 I'JAX=l ,5 
ISTRT=1+<IVAX-1)*16 
IEND=lO+<IVAX-1>*16 
IFCJSCOMCIBUF,ISTRT,IEND,IBUF'l,t,IER>> 154,'139,'154 
IFCJSCOM<IBUF,ISTRT,IEND,IBLNK,t,IER)) 151,155,151 
IF<IXZ.EQ.l) GO TO 151 
IXZ===IXZ+1 
ITERM=IVAXt 
J:BAK=IVAX 
CONTINUE 
IF<IXZ.EQ.l) GD TO 160 
I!..II<ITE(20,1~:i0) 

FCH<MAT('lH 1 11 Plea~:;<:~ 9ive ~:iOt'lt-: ano'thE-~r v:i.e•A rela't:ion nat,H:~ 11 , 
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;,:.!64'.7 
2648 
?649 
26:50 
26~51 
o".) (. C' ':) 
i...OJL.. 

;.~6:7i3 

;:!t,54 
~~ (:. ~::j ~'j 

;26~.)6 

;:~6!:i7 

;26~SB 
;~659 

2660 
. i.:661 

;,:!.66~~ 

;:?.663 
;.:~664 

2665 
;,:.~666 

?667 
2668 
266 11 
;2(:)70 
;~6'71 

;~673 

;:?.674 
267!':i 
~?.676 
267'7 
26'/t:l 
(.~679 

2600 
;:.!601 
~!.68i~ 
2603 
;?.604 
;:.~6B~i 

;:.~686 

;.:~68'7 

;;.~68!3 

Z~6B9 
2690 
;.:~6t;t 'l 
269i~ 
;2693 
~~694 
269~i 

2611'6 

/ 

•!,"all place of bucket in hashed record no. & ouerflow area", 
'1.·/,"is ·Full ") 

GO TO 2BB 
160 CALL SFILL<IBUF,1,256,BLANK> 

CALL READF<IDCB,IERR,IBUF,128,LEN,ITERM) 
LBEG=l+<IBAK-1>•16 
LEND=16+CIBAK-1)•16 

C ----••• View relation naMe with its restored status is given **•----
C •••---------- in DBMSOO directory --------------••• 

NVAR=l 
CALL CONVRCNVAR,NVAR1) 
CALL SMOVE<NVAR1,1,2,IBUF1,11) 
CALL SMOVE<LVAR,1,4,IBUF1,13) 
CALL SMOVE<IBUF1,1,16,IBUF,LBEG) 
CALL WRITF<IDCB,IERR,IBUF,O,ITERM) 
IF<IERR.LT.O) GO TO 299 
CD TO 2:3'7 

1 ~~9 IU-1UNT= 1 
237 CALL CLOSECIDCB> 
C ----••• File DBMSOt is opened where existence of attributes will be ** 
C •••---------------------------- checked . --------•••-

CALL OPEN<IDCB,IERR,NAMR,2,ISECU) 
IFCIERR.NE.2) GO TO 299 
DO 280 IS=2,NANA,2 
IYZ=O 
KOUNT=O 
I 1.JAI~ 9c-:: I ~JAR 9+ 1 
CALL SFILLCIBUF1,1,40,BLANK> 
DD 240 ISS::::'l,lO 
IF<ITAB1<IS,ISS).EQ.1H) GO TO 245 
IBUF1<ISS>=ITAB1CIS,ISS> 

240 KDUNT=KOUNT+1 
245 CALL SMOVE<IBUF1,1,2•KOUNT,IBUFR,<2*IVAR3)+1) 

IVAR4=IVAR3+KOUNT 
CALL SFILL<IBUFR 1 <2•IVAR4)+1,40 1 BLANK) 
CALL HASSCIBUFR,IVAR4,31,NUMBR) 
IF<NUMBR.EQ.O) NUMBR=31 
ICC ( IVAF~ 9) ::::NUMBR 
IF<IVAR9.GT.1> GO TO 230 

246 CALL SFILLCIBLNK,1,40,BLANK) 
CALL SFILL<IBUF1,1,120,BLANK> 
CF1LL. CODE 
WRITECIBUF1,249) CIBUFRCIU>,IU=1,20) 

249 FORMAT<20A1> 
CALL SMDVE<IBUF1,1,20,IBUF,1> 
CALL SFILL<IBLNK,1,40,BLANK) 

C ----*** Attributes are searched in bucket of DBMSB directory 
DO 24'7 IM~1:::1 ,8 

247 IBLNK<IMM>=ISTORCIVAR9,IMM> 
CALL SMOVE<IBLNK,1,16,IBUF,21) 
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2697 CALL SFILL<IHOST,1,256,BLANK) 
2698 CALL READFCIDCB,IERR,IHOST,85,LEN,NUMBR) 
2699 IFCIERR.LT.O) GO TO 299 
2700 CALL SFILL(IBLNK,1,40,BLANK) 
2701 _DO 258 IVAX2=1,4 
2702 NBEG=t+CIVAX2-1)*36 
2703 NEND=36+CIVAX2-1)*36 
2704 IF<JSCOM<IHOST,NBEG,NEND,IBUF,l,IER)) 252,270,252 
2705 252 IF<JSCOM<IHOST,NBEG,NEND,IBLNK,l,IERll 258,255,258 
2706 255 IF<IYZ.EQ.t) GO TO 258 
2707 IYZ=IYZ+l 
2708 ITEMCIVAR9)=NUMBR 
2709 
2710 
2711 
2712 
2713 
2714 
2715 
2716 
2717 
2718 
2719 
2720 
2721 
2722 
2723 

IBUK<IVAR9)=IVAX2 
258 CONTINUE 
C ----*** Attributes are searched in overflow area of directory ***---

DO 260 IVAX1=32,34 

2724 
2725 
2726 
2727 
2728 
2729 
2730 
2731 
2732 

262 

260 

261 
271 

230 

2733 273 
2734 
2735 272 
2736 
2737 270 
2738 280 
2739 
2740 
2741 
2742 275 
2743 
2744 
2745 
2746 

CALL SFILL<IHOST,1,256,BLANKl 
CALL READF<IDCB,IERR,IHOST 1 85,LEN,IVAX1) 
IF<IERR.LT.O> GO TO 299 
DO 260 IBHAR=1,4 
NBEG=1+<IBHAR-1>•36 
NEND=36+<IBHAR-1)*36 
IFCJSCOMCIHOST,NBEG,NEND,IBUF,t,IER)) 262,270,262 
IF<JSCOM<IHOST,NBEG,NEND,IBLNK,t,IER)) 260,265,260 
IFCIYZ.EQ.1) GO TO 260 
IYZ=IYZ+l 
ITEM<IVAR9>=IVAX1 
IBUK<IVAR9>=IBHAR 
CONTINUE 
IF<IYZ.EQ.l) GO TO 273 
WRITEC20,271) 
FORMAT<lH ,"Please give soMe another view relation naMe '', 

*1,1H ,''this uiew relation has been defined by soMe user ") 
GO TO 288 
IF<ICC<IVAR9) .EQ.ICC<IVAR9-1)) GO TO 261 
GO TO 246 
IBAR=IBAR+1 
DO 272 IVAR8=1,18 
ISTORCIBAR,IVARB>=IBUFCIVAR8) 
GO TO 280 
IVEW=IVEW+1 
CONTINUE 
IF<<IVEW.EQ.IVAR9) .AND.<KAUNT.EQ.1)) GO TO 290 
IFCCKAUNT.EQ.O>.AND. <IVEW.EQ.O)) GO TO 275 
GO TO 261 
DO 285 IW=1,IVAR9 
CALL SFILLCIHOST,1 1 256,BLANK> 
ITERM=ITEMCIW> 
IBHAR=IBUK<IW) 
CALL READF<IDCB,IERR,IHOST,128,LEN,ITERM) 
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;_:_~747 

;~~748 

;:~'7 49 
;.:~'7~:i 0 
2'7;-)1 
":) •~JI;~·~j 
{,_ ~ ... lt_ 

;.::'7~53 
;.:.~:754 

~~7~5~j 
~-~7!=.:;6 

~:~:?!:i7 

;~~7~5B 
;~7~59 

;;?.760 
t.~'l61 

~~~7 (:)2 
Z~7 63 
2764 

2'76 

:2~86 
287 

;?.BB 
290 
291 

IFCIERR.LT.O> GO TO 299 
LBEG=t+<IBHAR-1>*36 
LEND=36+CIBHAR-1)*36 
CALL SFILLCIBUF1,1,48,BLANK) 
DO 2'76 IE=1, "1 B 
IBUF1<IE>=ISTOR<IW,IE> 
CALL SMOVE<IBUF1,1,36,IHOST,LBEG) 
CALL WRITF<IDCB,IERR,IHOST,O,ITERM) 
IF<IERR.LT.O> GO TO 299 
CONTINUE 
CALL CLOBE<IDCB) 
l,Jf=~ I TE ( ;_:~ 0 , ;.?.87) 
FDI~MAT<1H , "(~uer~' :i.s j:H'OCI:~SS(;~rJ & <?.n-tr•i(~!s in v:i.ew r·r.~lat:i.on " 

·X·/ , " d i 7' &! c t o r· y ~ v :i. (?. ~·J a t t r :i. b u t e d :i. r• (;~ c t o r· :i. r0;..; a r· e• r'l ad e " ) 
CALL EXEC<ICODC,LRNAM) 
WF< ITE ( ;?.o, 291) 
FORMATC1H ,"Your defined.view exists in directory") 
GO TO 288 

2765 C ----••• File Manager errors are given to user in case of accessing ** 
2'766 C *** wrong directory or beyond the directory ** 
2767 299 WRITEC1,303) IERR 
;.?.768 303 FDf~MAT(HI ,"·X·:X:· FMGR E!=H<Cm ·X·,X·:",;:.:X,I~".'.i) 
27(.19 END 
2770 C ----*** This segMent either RESTORES or SUSPENDS a relation **•----
2'771 C ------•----- naMe as needed by user -------•••----
2772 PROGRAM RESTT,5 
2'7'73 INTEGER IDCBC144>,IBUFRC20>,IBUFL<20>,NAMEC3),LNAM<3>,ISECU(3), 
2'774 -x-BLANK,ITAB1(30,22>,LBUFRC85),ISTBC50,2) 1 ITAB<30 1 42),IBB<50,3) 1 

2'7'75 •LLNAM<3>,ICODEC20>,ISTB1(20,8),LRNAM<3> 
2776 COMMON ITAB,ITAB1,ISTB,LKM,JNN,JJVAR,IBB,IQRY,IF,ISTB1,KMM,ICODE 
2'777 •,JJNUM,JFLAG 
27'78 DATA NAME,LNAM,ISECU/2HDB,2HMS,2HRD,2HDB,2HMS,2H00,2H-'7,2H56,2H19/ 
27'79 DATA LLNAM,LRNAM,ICODC/2HUS,2HRC,2HOD,2HCL,2HEA,2HR ,8/ 
2780 BLANK=000040B 
2781 KOUNT~o 

2782 C *** characters are counted . :(··X·X 

2783 DO 10 1=1,10 
2784 IF<ITAB1<1,I).EQ.1H ) GO TO 15 
27B5 IBUFRCI>=ITAB1<1,I> 
2786 10 KOUNT=KOUNT+1 
2787 15 IF<KOUNT.LT.10) CALL SFILL<IBUFR,<2•KOUNT)+1,20,BLANK> 
2788 C ----*** Relation naMe is hashed & an address is obtained ·X·*:X·····--···· 
2789 CALL HASS<IBUFR,10,6,NUMB) 
2790 IF<NUMB.EQ.O) NUMB=6 
2791 C ----*** Conversion froM A"l forMat to A2 forMat •••----
2792 CALL CODE 
2793 WRITE<IBUFL,20> <IBUFR<J>,J=1,10) 
2794 20 FORMAT<lOAl) 
2795 IF<JFLAG.EQ.1) GO TO 28 
2796 CALL CODE 
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27<77 
2'79B 
;?.799 
?1300 
2B01 
;.~80~~ 
280:3 
;.:~804 

280~) 

;.~806 

2B07 
i.~8 0 i] 

,;:.~809 
2B'l 0 
;:.!B'l1 
:2B1c~ 
28'1 :3 
;,?(;)14 
;?.B '1 ~5 
;.:~81 (., 
;.:~8 'l 7 
;~81 B 
;~0'1? 

;?.820 
;?.a;:! ·1 
2822 
~.:~B~.~ 3 
;.?.B24 
;,~8;.?.~j 

;.?.a;.:.!6 
28;.:!7 
;.:~a;.?.B 

28;::~<? 
;.:~83 () 
2f:l:31 
;:.~83;,~ 

;.~833 

;.~1334 

28:3~) 

;?.B36 
;:.>.8:37 
;.?.B3B 
2B:'59 
c?.840 
~!84'1 
~:!84;~ 

2B43 
;,:.~844 

WRITE<IBUFR,25) CISTB1<1,L>,L=1,6) 
Fm~MAT<6A1) 

CALL SMOVE<IBUFL,1,KOUNT,IBUFR,7) 
C ----*** File USRCOD is opened to check the right of user ( either ** 
c *** to restore or suspend the relation naMe or VIEW relation naMe 

CALL OPEN<lDCB,IERR,LLNAM,l,ISECU) 

24 

29 

IFCIERR.NE.2) GO TO 45 
CALL SFILLCLBUFR,1,170,BLANK) 
CALL READF<IDCB,IERR,LBUFR,85,LEN,JJNUM) 
IF<IERR.LT.O> GO TO 45 
DO 2 4 I::~ 1 , 'l 0 
KSTRT=7+(I-1)*18 
IF(JSCOM<IBUFR,1,6+KOUNT,LBUFR,KSTRT,IER>> 24,26,24 
CONTINUE 
hJIH TE ( 2 0 , ;~9) 

• FOR MAT ( ·1 H , 11 You c: an / t do so II ) 

GO TO 6~=.'i 

26 CALL CLOSECIDCB) 
C ----•** File DBMSRD is opened to check the relation naMe which user ** 
C *** wants to either suspe~d or restore 
28 CALL OPENCIDCB,IERR,NAME,2,ISECU> 

IF<IERR.NE.2) GO TO 45 

30 

CALL SFILLCLBUFR,1,60,BLANK> 
CALL READF<IDCB,IERR,LBUFR,30,LEN,NUMB> 
IF<IERR.LT.O) GO TO 45 
IER==O 
DO 30 IVAI<==1,4 
LSTRT==1+CIVAR-1>•12 
LEND='lO+CIVAR-1)*12 
IF<JSCOM<IBUFL,1,10,LBUFR,LSTRT,IER>> 30,35,30 
CONTINUE 
GO TO ~50 

35 IFCCISTB<'l,1).EQ.1>.AND.CISTBC1,2>.EQ.14)) GO TO 40 
C ----*** This portion of prograM restores the relation naMe 

N::::t 
CALL CON~)f~ ( N, M) 
CALL SMOVECM,1,2,LBUFR,LEND+1) 
CALL WRITFCIDCB,IERR,LBUFR,O,NUMB) 
IF<IERR.LT.O) GO TO 45 
CALL CLOSECIDCB) 
CD TO 63 

.. 

C ----••• This portion of prograM suspends the relation naMe 
40 N:==O 

GO TO 36 

·X··X··X.-· 

oX·* ·X·-· - ·•· 

·X. ·X· ·)(- ....... 

C ----••• File Manager error is given to user if he tries to ac:ess •••-
C ----•** the wrong directory or beyond the directory size ***--
45 WRITEC1,48) IERR 
48 FO!'~ MAT ('J. H ' II ~HH-x· FMGf< EF~ R OF~ ·X::X"X:**-x• II I i?.X )'I 4) 

284;:) 
2846 49 

GD TO 6~5 
N' • .JAR::::Q 
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2847 GO TO 61 
2848 50 CALL CLOSE<IDCB) 
2849 C ----*** File DBMSOO is opened to check the view relation naMe if *** 
2850 C *** relation naMe is not found in DBMSRD directory *** 
2851 CALL OPEN<IDCB,IERR,LNAM 1 2,ISECU) 
2852 IFCIERR.NE.2) GO TO 45 
2853 CALL HASS<IBUFR,KOUNT,19,NUMBR) 
2854 IF<NUMBR.EQ.O) NUMBR=19 
2855 CALL SFILL<LBUFR,1,17D,BLANK) 
2856 CALL READF<IDCB,IERR,LBUFR,B5,LEN,NUMBR) 
2857 IF<IERR.LT.O> GO TO 45 

2B!':i9 
2860 
2Bt:d 
;?.B62 
2B6~5 
;;!B64 

C ----*** View relation naMe is searched in bucket 

J::""t::• 
J ... J 

DD 5~';; 1\J(~I~:::t, ~5 

LSTRT=t+<IVAR-1)*16 
LEND=tO+<IVAR-1)*16 

~ IFCJSCOM<IBUFL,t,KOUNT,LBUFR,LSTRT,IER)) 55,60,55 
CONTINUE 
WRITE(20,58) IBUFL 

·X· oX· -x ........... .. 

2B6!.:i 5B 
;?.866 

FOIH1AT<1H , "R!~lat:i.on naM<~ :·· .. " ,~?.X,!.7iA;?.,2X 1 "Ne:i.th<~r :i.n actual,/ 1 

·x- d:ir'!:~ct<H'Y nor :i.n vir.!hl dir•ec:tor·y ") 
2867 
i.~868 

;?.869 
;?.8'? () 
2B71 
;::.t.r72 

2B'74 
;~B75 

2D76 
287'7 
;:.~B'i'B 

20'79 
;:.~880 

2BB1 
;:.~Ba;?. 

28B3 
i!BB4 
;?.BB~.) 

21J86 
2887 
;::.ana 
28B9 
;,:.~890 

2891 
;.?.B92 
2W?3 
~:!894 

2895 
;~~B96 

GD TO 6~5 

C----*** Next stateMent checks whether user wants to either suspend * 
C ----*** or restore the view relation naMe. ***-
60 IF(<I!HB<l,'l).Ef,}.'l).P,Nl).CISTIH1~2).Eq,14)) GO TO 49 
C ----•** View relation naMe is restored in next few stateMents **•--

NVAR=l 
61 CALL CONVRCNVAR,LVAR) 

CALL SMOVE<LVAR,1,2 1 LBUFR,LEND+1) 
CALL WRITFCIDCB,IERR 1 LBUFR,O,NUMBR) 
CALL CLOSECIDCB> 

63 WRITEC20,64) 
64 FOI~MAT<lH ,"GH.JEHY IB Pl:HJCE::>SF.::D ") 
65 CALL EXECCICODC,LRNAM) 

END 
c ***************************************************************** 
C * This segMent helps the DATA BASE ADMINISTRATOR to grant soMe * 
C * grant opitions ( like TO MODIFY 1 TO DELETE 1 TO INSRTN ) * 
C * to soMe of his responsible person. * 
c ***************************************************************** 

PROGHAM Gl:~NTT, 5 
INTEGER IDCB<400>,NAM7<3>,NAMBC3>,BLANK,ITAB1C30,22),IBUF(40), 
*IBUF1C12B>,IBUF2<B5>,ITABC3~ 1 42),IBC40),IDCB1C128),IPARS(50,3) 
•,NAM1C3),IBUFLC20),ISECU<3>,NAM3(3) 1 IBUFFC20),ISTB1<20,8) 
•,ISTB<50,2) 1 ICODE<2D>,IBUFXC6>,IBUFY<6>,IBUFZ<6),LRNAMC3) 

COMMON ITAB,ITAB1,ISTB 1 MM,NANA,IVAR5 1 IPARS,IQRY,IF,ISTB1,KM 1 ICODE 
DATA NAM7,NAMB,BLANK/2HDB,2HMS,2HRD,2HUB,2HRC,2HD ,000040B/ 
DATA ISECU 1 NAM3/2H-7,2H56,2H19 1 2HDB,2HMS,2HOO/ 
DATA NAM1,LRNAM,ICODC/2HUS,2HRC,2HOD,2HCL,2HEA,2HR ,8/ 
ICHAI~==O 
NUM~.::o 
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~!B 1?7 
~:?.89B 

2899 
;~ 1/00 

;,?.90 1 
~?.902 
2903 
;2904 
29 ()~) 
(~906 

;29 () 7 
i.!9 OB 
;?.909 
;291 0 
2911 
~=~9 '1 ;:.~ 

;:2 1? 'l :3 
29'14 
;?.91 5 
;:.~9'16 

2917 
~~91B 
291 <j? 

':> ,_ 

IFLAG~-::O 

ITGlT=O 
MVAf<:::() 
CALL HASS <ICODE~6,7~NUMR) 
DD21<P=1,10 
IF<ITAB1<NANA~KP>.EQ.1H ) GO TO 30 
I CHr~l~ :::I CH(.~R + 1 
IBUF<KP>=ITAB1CNANA,KP) 

C ----*** File DBMSRD is opened to check the relation naMe on 
c 
30 

*** which DBA is going to grant soMe grant options 
CALL OPEN<IDCB~IERR,NAM7,1,ISECU) 
IFCIERR.NE.2) GO TO 99 
IR~JIZ=30 
CALL HASS<IBUF,10,6,NUMB> 
IF<NUMB.EQ.O) NUMB=6 
CALL CODE 
WRITE<IBUFL,33) CIBUF<LK>,LK=1,10) 
FORt'1AT< 1 OA1) 
CALL SFILL<IBUF2,1,64,BI...ANK) 
CALL READF<IDCB,IERR,IBUF2,IRSIZ,LEN,NUMB) 
IF<IERR.LT.O) GO TO 99 
IFCIFLAG.EQ.l) GO TO 35 
lEI~::::() 

2920 DO 40 NVAR=1,4 
2921 NSTRT=l+CNVAR-1)*12 

· 2922 NFLAG=6+CNVAR-'1)*6 
2923 IFCJSCOMCIBUFL,1,ICHAR,IBUF2,NSTRT,IER>) 40,45,40 
;:.~9::~4 4 0 , CDNT I NUE 
2925 IFLAG=1 
2926 CALL CLOSECIDCB) 

* ·X: ·Jii: ·-· .... ·-· ·-

2927 C ----*** File DBMSOO is opened to check the relation naMe if it is ***-
2928 C *** not found in actual relation directory DBMSRD *** 
2929 CALL OPEN<IDCB,IERR,NAM3,1,ISECU) 
2930 IFCIERR.NE.2) GO TO 99 
:.~9:·~ :l 
;~~/32 

:2<r3:~ 

£.~!?34 
29:"35 

293~] 

;.?.938 
~.:!9:39 
~:?.94 () 
294'1 

294:3 
~?. 1744 
294~j 

;.?.946 

/ 

IIHJIZ:=:32 
CALL HASS<IBUF,ICHAR,19,NUMB) 
IF<NUMB.EQ.O) NUMB=19 
GO TO 34 

35 DO 36 !=1,5 
LSTRT='l+CI-1)*14 
NFL.f.iG=7+ (I .... 1 ) ·X·7 
IF<JSCOMCIBUFL,l,ICHAR,IBUF2,LSTRT,IER>> 36,38,36 

36 CONTINUE 
WRITE<20,37> IBUFL 

37 FORMAT<lH ,"Rc~~latton nai'~e : .... ",;:?.X,~)~~;:?.,2X,:i.~:; n<;~:i.ther ",1, 
•:Ln view nor :i.n actual cl:i.rf.~ctory ") 

GO TO 1 O!.:i 
C ----••• Status of view relation naMe is checked whether it is 
(
., 
•' 
c 

*** suspended or restored on which DBA is going to grant 
*** soMe grant options. 
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294'7 3B 
;.:.~94B 

294<1 

CALL SMOVECIBUF2,<2•NFLAG>-1,2•NFLAG,JVAR,1) 
CALL CODE 
READ<JVAR,16) JVAR1 
FDHMAT<I2) 
IFCJVARl.EQ.1) GO TO 47 

2(1~5;.?. 

2953 1 ~.:) 
l.Jf~ITE<~~O, 1~i) IBUFL 
FORMATC1H ,"View relation naMe is suspended:-",2X,5A2) 
GO TO l O~i ;.?.954 

2955 C ----••* Status of relation naMe is checked in next few stateMents ***-
2956 45 CALL SMOVECIBUF2,<2•NFLAG>-1,2•NFLAG,JVAR,1) 
2957 CALL CODE 
;.?.95B 
29~'59 2'.7 
;;:.960 
~.:!<.?61 

READCJVAR,27) JVAR1 
FCH<MAT< J;.?.) 
IF<JVARt.EQ.l> GO TO 47 
WRITE<20,28) JBUFL 

;.=.~ 9 6 ;?, ;;~ 8 FORMAT<1H ,5A2,2X,"Relation naMe is suspended") 
GO TO lO~;.i ;;<}' 63 

~:!. 1164 4'7 CALL CLOSE<IDCB) 
;.?.96~i 

;.?.966 
2967 
;?.96B 
;~?69 

;:?. 9'? () 
2971 
;:.~9'?2 

2<;>·7:3 
29'74 
;:.:t:t7~':i 

2977 
297B 
2979 
2900 
29Dl 
2 1?82 
29B3 
2984 
;.~9B~:i 
;_:~<JB6 

;?.98'7 
~:~!")fJ!] 

2989 
2990 
;?.991 
2?.99~?. 
;?.9?3 
2?94 
299~) 

;.?.996 

C ----••• File USRCD is opened to check the validity of user *** 
CALL OPEN<IDCB,IERR,NAM8,2,ISECU) 
IFCIERR.NE.2) GO TO 99 
CALL SFILL<IBUF,1,40,BLANK) 
DO 48 I:~: 1 I 6 

48 IBUFCI)=ITABCl,I) 
CALL HASS<IBUF,6,7,NUMBR) 
IFCNUMBR.EQ.2) GO TO 72 
Cf.~L.I... CODE 

C *** Conversion froM A1 forMat to A2 forMat in next few stateMents 
WRITE<IB,50) <IBUF<II>,II=1,6> 

50 FORMATC6A1) 
IF ( NUMBR . EQ. 3) .GO TO 96 
CALL SFILL.CIBUF2,1,90,BLANK> 
CALL READF<IDCB,IERR,IBUF2,45,LEN,NUMBR) 
IF<IERR.L.T.O> GO TO 99 
IFCJSCOM<IBUF2,1,6,IB,1,IER)) 55,60,55 

55 WRITE<20,58) CIB<IJ>,IJ=1,3) 
50 FDRMAT<lH ,:3A;.?.,2X,"Not authtH':i.s!?.d user'") 

STOP 
60 Cf.1LL ~>FILL.<IBUF,1,40,BLANI<) 
C *** File USRCOD is opened where granted opitions will be entred * 
C • against grantor naMe * 

CALL OPEN<IDCB1,IERR,NAM1,2,ISECU) 
IF<IERR.NE.2) GO TO 99. 
CALL SFILL.<IBUF1,1,256,BLANK) 
CALL READFCIDCB1,IERR,IDUF1,128,L.EN,NUMBR) 
IF<IERR.LT.O) GO TO 99 

C ----*** Conversion froM At forMat to A2 forMat *** 
Ct-1!...L CODE 
WRITE<IDUFZ,59) CICODE<L>,L=1,6) 

59 FORMATC6A1) 
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;.:~9(1'7 

;:.<no 1 ;3!.0 
2999 
~30 0 0 
3001 1 ?1 
3002 64 
3003 
3004 
:5005 6~.) 

3006 
3007 
3008 62 
3009 
30"10 
~50 l 1 
3012 
~~0 1. 3 
:3014 
301 !5 70 
~50 16 
3017 7"1 
3010 
301 s) ?;.?. 
3o;:~o T3 
3 o;:.~ "1 
302i!. 96 
:3 0 ;:.~~ 9'.7 
:3o;~~4 

3025 17!:5 
30;.?.6 
30 ;:.:'7 7B 
3o;:.a 
3 0 ;:.:':; 74 
3030 
30:31 
3 () ~:~2 
30~5:5 
31L34 '76 
3():35 '?? 
3036 
30~57 
:303B B5 
30:39 B6 
3040 fl<t 
3041 
3042 O'"j , t ... 

:3043 
:3044 '77 
304!5 
:3046 

DO 1;:~0 IJ=1,10 
IBUFF(IJ>=ITAB1<NANA,IJ) 
Cf4LL CODE 
WRITECIBUFL,121) <IBUFF<IK>,IK=1,10) 
FDFlMAT < 1 ()(..)"1) 

DO 90 IVAR=2,KM-2 
CALL SFILL<IBUFF,1,40,BLANK> 
DO 65 IVAR"l = 1,6 
IBUFX<IVAR1>=ISTB1CIVAR,IVAR1) 
Cf.:-.LL CODE 
WRITE<IBUFY,62> <IBUFXCKP>,KP=1,6) 
FDfmAT ( 6Al) 
CALL SMOVECIBUFY,t,6,IBUFF,l) 
CALL SMOVE<IBUFL,t,lO,IBUFF,7) 
DO 70 IVAR2=1,10 
ISTRT=7+CIVAR2-1>*8 
IEND=l2+CIVAR2-1)*8 
IFCJSCOM<IBUF2,ISTRT,IEND,IBUFY,1,IER>> 70,75,70 
CONTINUE 
WRITE<20,71>IBUFY 
FORMAT<lH ,"Key word not available is:",2X,3A2) 
GO TO 105 
wr~ ITE < 20, '7:3 > 
F Of~ MAT ( "1 H ) " Y o u <H' f:l (J:i. v i n ~J G F< ANT r :i. g h t t o y o u r s (~ 1 f " ) 
GO TO 1 O~:i 
WRITE(20 1 97) <IB<LLL>,LLL=1,3) 
FORMAT<1H ,"You can't give your grant right to user :- ",:3A2> 
GO TO 1 O~i 
IF((H1TIHl)1) .E(Ll) .AND, (If3TB0,2) .E(~.1~))) GO TO 74 
r1=1 
Cr!~L.L CmNI~ < M }' N) 
CALL SMOVE<N,l,2}'IBUFF,17) 
DO 77 IVAR:3=1,10 
JSTRT='?+CIVAR3-"1)*18 
JEND=22+CIVAR3-1)*18 
IF<<ISTBC1,1).EQ.1).AND.CISTBC1,2).EQ.15>) GO TO 85 
IF<JSCOM<IBUF1,JSTRT,JEND,IBUFF,1,IER>> 76,82,76 
IF(JSCOMCIBUFl,JSTRT,JEND,IBUF,"l ,IER)) 77,79,77 
CALL SMOVE<IBUFF,1,18,IBUF1,JSTRT) 
CALL SMOVE<IB,"1,6,IBUF1,"1) 
GD TD 90 
IF<JSCOM<IBUFl)JSTRT,JEND,IBUFF,l)IER>) 77,92)'.77 
WRITE<20 ,B<.:n 
FCWMAT("J.H,"You can r·t.'voke only ~.~hat you hav(~ IJ7'<:HlH~d ") 
GO TO 10!.:i 
CALL SFILL<IBUF1,JSTRT,JEND+2,BLANK) 
GO TD 90 
CONTINUE 
IF< <:UHB< 1,1 > .E(~, 1) .AND, <ISTB< "1 ,;.?.) .E(;), 1~5)) GO TD 86 
I}JI=<: ITE ( ;:.~0, Bl) 
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3047 
304f:l 
:3049 
:30~50 

30!51 
3 0~5~~ 
:10!53 
30!54 
30!:i~5 
:3 0~56 
:305'7 
:~ o ~:;a 
:.30!59 
~~060 
3061 
:50(:;.;:~ 

:306:3 
3064 
306!'":i 
3066 
3067 
~:)061:! 

3069 
30'70 
30'.7"1 
30'72 
30'.73 
30'?4 
3 0 './~j 
:3 0'?6 
:50 '.7'7 
:3 {) '7f:l 
3079 
:3000 
30B1 
30!32 
30f:l3 
30lH 
3005 
30B6 
30B7 
30Bf.l 
30B9 
3090 
30?"1 
:3092 
30?:3 
3094 
3095 
3096 

81 

B2 
90 
c 

9'7. .... ) 

FOf-lMATC1H ,"NO PLACE") 
GO TO 10!5 
CALL SMDVE<N,1,2,IBUF1,JEND+1) 
CONTINUE 
*** Entry is Made in USRCOD directory for granted rights 
CALL WRITF<IDCB1,IERR,IBUF1,D,NUMBR> 
IFCIERR.LT.O) GO TO 99 
CALL CLOSECIDCB) 
CALL CLDSECIDCB1) 
l~IUTE < 2 0, <J~:S) 
FORMAT<1H ,"Query is processed & corresponding entries are Made in 

~· d:irec:tory ") 
GO TO 10~) 

C. *** FMGR errors are issued to user in case he Must have tried ** 
C * to access wrong relation naMe or beyond the directory size ** 
99 WRITEC1,100) IERR 
100 FORMAT<tH ,"FMGR ERROR *******",2X,I4) 
105 CALL EXECCICDDC,I ... RNAM) 

END 
c ----•************************************************************ 
C ---••* This segMent is to insert new tuple in data file •••---
C ************************************************************** 

PROGI~AM INSTN, 5 
INTEGER IDCBC400) 1 NAM'i'(3) 1 NAM8C3) 1 BLANK,ITAB1<30,22),IBUFC40), 

*IBUF"l<144>,IBUF2<128) 1 NAM9(3) 1 ITABC30,42),IBC40) 1 IDCB2C400) 
•,NAM1(3),NAM2(3) 1 IBUFLC20),ISECUC3) 1 IBFR<5>,NAM3(3) 1 NAM4<3> 
* 1 ISTBC50 1 2) 1 TEMP<20) 1 TEMP1C20) 1 IPARSC50~3>,NAM5(3) 1 NAM6C3) 1 NAM10 
{.:-( 3) I NAM 11 ( 3) 'Nt~M'l "~ C3) 'NAM13 ( ;:p I LLNAM C3) I IBTB 1 ( 2 () '8) 'I CODE (;:20) 
·~ 1 NAM 14 ( 3) 

COMMON ITAB 1 ITAB'l,ISTB,MM,NANA,IVAR5 1 IPARS,IQRY,IF,ISTB1,KKM,ICODE 
·~I JJNUM I .TFU4G 

DATA NAM7,NAMB,NAM9,NAM11NAM2,BL.ANK/2HDBI2HMS,2HRD,2HDBI2HMS,2H8 I 

•2HDB,2HMS,2H11,2HCA,2HRD,2HAT,2HIS 1 2HUF,2HYL,000040B/ 
DATA ISECU,NAM3,NAM4/2H-7,2H56 1 2H19,2HDB,2HMS,2H00 1 2HDB 1 2HMS,2H01/ 
DATA NAM13,LLNAM 1 ICODX /2HUS,2HRC,2HOD,2HCL,2HEA,2HR 1 8/ 
DATA NAM5,NAM6,NAM10,NAM11 1NAM12,NAM14 /2HJU,2HRN,2HAL,2HTH,2HSI 

* 1 2HS ,2HJU 1 2HRF,2HLD,2HC0 1 2HNF,2HLD,2HC0,2HNF,2HRC,2HAB,2HST,2HRC/ 
I CHAR::::() 
NUM::~o 

IFLAG::=O 
ITEST=O 

c ----•***************************************************************** 
c 
c: 
c 

* Array ITAB1 keeps IDENTIFIERS oc:c:uring in query stateMent 
* NuMber of characters are counted in first row of ITAB1 & 
* transfered to a buffer IBUF 

c ----•***************************************************************** 
DD ;~ KP=1,10 

':> ,_ 

IFCITAB1C1,KP).EQ.1H ) GO TO 30 
I CHAR:::: I CHAI~ + 1 
IBUF<KP>=ITAB1<1,KP> 
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3097 
3090 
309? 
3'100 
3101 
3102 
3UL3 
3'1 04 
3105 
3106 
3107 
3'100 
3109 
31"10 
31"11 
31 '12 
3'1'13 
31'14 
31 'l ~; 
:-5116 
31'17 
31'18 
31'19 
31 ;:~o 
3 1;,~ 1 
312:~~ 

3'1;~3 

~S124 

31 ~~5 
3126 
31 ;~7 
3'l;.:?.B 
31 ;,~9 
3'130 
3131 

3133 
3'134 
3'13~:; 

3136 
313'7 
;31 :30 
:3139 

- ~:H 40 
31 'f 1 
3'142 
3143 
3'144 
3'145 
3'146 

30 IRSIZ=30 
CALL HASS<IBUF 1 10 1 6 1 NUMB) 
IF<NUMB.EQ.O) NUMB=6 

C ----*** Conuersion froM At forMat to A2 forMat 
C(41...L CODE 
WRITE(IBUFL 1 33) CIBUF<LK) 1 LK=1 1 10) 
HH~MAT< 1 OA'l) 
IF<JFLAG.EQ.1) GO TO 26 

·~·-x·""'-'"''-

r ----*** Conversion froM Al forMat to A2 forMat ··~·~ ............... . 

1l 

C?~LL CODE 
WRITE<IHUF2,11) ( ISTB1 ( 1 1 L) 1 L:~:1 1 6) 
FOF< MAT ( 6A 1 ) 
CALL SMOVE<IBUFL,1,ICHAR 1 IBUF2,7) 

C ----*** file USRCOD is opened to checked the right of 
C ----*** INSERTION of the user 

• 

CALL OPENCIDCB,IERR,NAM13,1,ISECU) 
IF<IERR.NE.2> GO TO 575 
CALL SFILL<IBUF1,1,200,BLANK> 
CALL READF<IDCB,IERR.1 IBUF1,100,LEN,JJNUM) 
IF<IERR.LT.O) GO TO 575 
DD 1:~ I::::'l I 10 
KSTRT=7+<I-1)*18 
IF(JSCOM<IBUF2,1,6+ICHAR 1 IBUF1 1 KSTRT 1 IER)) 12,15 1 12 
CONTINUE 
l.J!HTE(20 I 13) 
FORMf.Yr< HI 1 "You can't INSERT ") 
GO TO 5B5 

'15 CALL CLOSECIDCB) 

·~<· ·X· ·X·-·--·-· 
•·)('·X'··· .... --... 

C ----*** File DBMSRD is opened in 
C ----*** new tuple. Relation naMe 
C ----*** to operate & also status 
C ----•** or restore is checked. 

case user has right to insert 
is checked on which user ~ants 
of realation whether suspended 

;~~6 CALL OPEN< IDCB 1 IE I~ I~) NAM/') 1 ) I ~:!ECl.J) 

34 

40 

IFCIERR.NE.2) GO TO 575 
CALL SFILLCIBUF2,1,64,BLANK) 
CALL READF<IDCB 1 IERR 1 IBUF2,IRSIZ,LEN 1 NUMB> 
IF<IERR.LT.O) GO TO 575 
IFCIFLAG.EQ.1) GO TO 35 
IEJ~::::{) 

DO 40 NVAR::::1 1 4 
NSTRT=l+CNVAR-1)*12 
NFLAG=6+CNVAR-1>*6 
IF<JSCDM<IBUFL 1 1 1 ICHAR 1 IBUF2 1 NSTRT,IER)) 40,45 1 40 
CONTINUE 
IFLAG==t 
CALL CLOSE<IDCB> 

C ----*** File DBMSOO is opened if relation naMe is not found in 
C ----*** DBMSRD directory.This file keeps inforMation of all 
C ----•** defined uiew relation naMes against existing relation 
C ----••• naMe in directory DBMSRD. 
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3147 
3148 
3149 
3150 
3151 
3152 
3153 
3154 
3155 
3156 
3157 
3158 
3159 
3160 
3161 
3162 
3163 
3164 
3165 
3166 
3167 
3168 
3169 
3170 
3171 
3172 
3173 
3174 
3175 
3176 
3177 
3178 
3179 
3180 
3181 
3182 
3183 
3184 
3185 
3186 
3187 
3188 
3189 
3190 
3191 
3192 
3193 
3194 
3195 
3196 

35 

36 

37 

CALL OPENCIDCB,IERR,NAM3,1,ISECU) 
IFCIERR.NE.2) GO TO 575 
IRSIZ=32 
CALL HASSCIBUF,ICHAR,19,NUMB) 
IF<NUMB.EQ.O) NUMB=19 
GO TO 34 
DO 36 1=1,5 
LSTRT=l+<I-1>*16 
NFLAG=7+(l-1)*7 
IFCJSCOM<IBUFL,1,ICHAR,IBUF2,LSTRT,IER)) 36,38,36 
CONTINUE 
WRITEC20,37) IBUFL 
FORMATC1H ,"Relation naMe:-",2X,5A2,2X, "neither in actual nor" 

•,1," in uiew directory ") 
GO TO 585 

C ----•** Status of view relation naMe whether suspended or restore is * 
C ----*** checked in next stateMents 
38 CALL SMOVECIBUF2,<2•NFLAG)-1,2•NFLAG,JVAR,1) 

16 

17 

CALL CODE 
READCJVAR,16) JVAR1 
FORMATCI2> 
IFCJVAR1.EQ.1> GO TO 14 
WRITEC20,17) IBUFL 
FORMAT<tH ,"View relation naMe 1s in suspend state: '',2X,5A2) 
GO TO 585 
CALL CLOSE<IDCB) 14 

c 
c 
c 
c 

----*** File DBMS01 , which keeps inforMation of attributes of each ** 
----••• relation is opened. It also keeps inforMation about ** 
----••• attribute's type length start location & original existing ** 
----••• attributes on which it is defined 

CALL OPENCIDCB,IERR,NAM4,1,ISECU) 
IF<IERR.NE.2) GO TO 575 
IRSIZE=85 
GO TO 39 

29 CALL HASSCIBUF,ICONT,31,NUMBR) 
IFCNUMBR.EQ.O) NUMBR=31 
GO TO 31 

C ----·••• Status of relation naMe is checked •••----
45 CALL SMOVE<IBUF2,<2•NFLAG)-1 1 2*NFLAG,JVAR,1) 
C----*** Conversion froM A forMat to I forMat **•----

CALL CODE 
READ<JVAR,27) JVAR1 

27 FORMAT<I2l 
IF<JVAR1 .EQ.l) GO TO 47 
WRITEC20,28) IBUFL 

28 FORMAT<tH 1 5A2,2X,"Relation naMe is in suspend state '') 
GO TO 585 

47 CALL CLOSE<IDCB) 
ITEST=l 
CALL OPEN<IDCB,IERR,NAM8,1,ISECU) 
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:·Hr:n 
31 <;s 
3199 
3;.~oo 

3201 
3;.~o;.:~ 

:.3;.:~ () 3 
~~2 04 
3205 
3206 
32~07 
3;:?.08 
:!·2 () ') 
32"10 
3i.~ :l 1 
3;;! 1 i.~ 
3~~ 13 
32"14 
3215 
~-3216 

:~217 
:521 B 
321 !{ 

32i?. () 
32::.!1 

32;:.:3 
~:~;.:.24 

3;.~ ;;!5 
~3(.~~~6 
32;.?.7 
;:~~?.2B 

:32:30 
32:51 

32!35 
:·3:?.36 
32:37 
:·32:-~!3 

3i.~39 

3~~40 
3241 
3242 
3243 
~1244 

3245 
3:.?.46 

IF<IERR.NE.2> GO TO 575 
I l~SI ZE~=45 

39 IBEG=2*ICHAR+1 
L.VAR=O 
DO 5~5 I ~J::::2, NANA 
KAUNT=O 
CALL SFILL<IBUF2,1,20,BLANK) 
DO 46 IU::::l,lO 
IF<ITAB1CIV,IU).EQ.1H ) GO TO 44 
I< AUNT=::I{ AUNT+ 1 

46 IBUF2<IU)=ITAB1CIV,IU) 
44 CALL SMOVE<IBUF2,1,2*KAUNT,IBUF,IBEG) 

ICONT=KAUNT+ICHAR 
IFCICONT.LT.20) CALL SFILL<IBUF,<2*ICONT)+1,40,BLANK) 
IF<ITEST.EQ.O) GO TO 29 
CALL HASSCIBUF,20,31,NUMBR> 

C ----••• Conversion froM Al forMat to A2 forMat *••----
31 CALL CODE 

WRITE<IBUFL,32) CIBUFCJK>,JK=t,20) 
32 FORMATC20Al) 
C ----CALL SFILL<IBUFL,ICONT+t,20,BLANK) 

CALL SFILL<IBUF2,1,170,BLANK) 

4B 

~:; {) 

CALL READFCIDCB,IERR,IBUF2,IRSIZE,LEN,NUMBR) 
IF<IERR.LT.O) GO TO 575 
IFCITEST.EQ.O> GO TO 90 
DO 40 IBUC=1,3 
JBEG=1+CIBUC-1)M32 
JEND=20+CIBUC-1)*32 
IF<JSCOMCIBUF2,JBEG,JEND,IBUFL,1,IER)) 48,50,48 
CDNTINUE 
t~r~ I TE < ;:.~ o , 53> 
FDRMAT<"lH 1 "Attribtrte not :in buc:l<(::>t ") 
GO TO 5B~'5 

ISTRT=23+<IBUC-1>•32 
IEND= 28+CIBUC-1>•32 
CALL SMDVE<IBUF2,ISTRT,IEND,IBFR,1) 

C ----*** Start location & length are noted for attributes *** ___ _ 
CALL CODE 
READ<IBFR,83) ISTART,LENTH,LLL,JJJ 

83 FDRMAT<I4,312) 
C ----*** Start location & length of all attributes are stored •••-
C ----*•*----- in bu~~er TEMP ------***~-

L.\.!AI?. =L.1JAIH·1 
TEMPCLVAR>=ISTART 
TEMP1CLVAR>=LENTH 
GO TD ~5!:i 

84 CALL CLOSECIDCB2) 
C ----*** According to speci~ic relation naMe differnt data **•--
C ----•••----- files are opened ------••*--

I F ( (NUMB. E!~. 1) . AND, ( N\JAR, EGl. l ) ) GD TD 60 0 
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• 
];.:~4'7 

324B 
3249 
3;.?.:50 
3251 
:·3252 
:3;~~:.:;:3 

~·5~?.~:54 
··z "J: •;~· J::~ 
'kli-,.J .. J 8~'5 

32~:'i6 
32~'57 90 
~52~.'i8 
3;::~59 

3;.?.60 
3;?.61 92 
326;:.~ 

3;?.6:"!> 9""7. . ,.) 

3264 
3;.:~6~i 

3~~b6 94 
3267 
326B 
3269 
~5270 

~, 
3i.~7"1 
~3;~·?;:.~ 96 
3;:.~73 

:5~?.'74 

::3i.~'75 

;3276 
327'7 5~':i 
327B 
¥~79 
3;.?.BO 600 
32B1 

\ :3202 
32B3 
32!34 '700 
32B5 
3~~H6 
32B'7 
32B8 710 
3289 
3290 
3291 
:·3292 800 
32(.»::; 
3294 
329~i 

3296 8"10 

IF<<NUMB.EQ.2> .AND. CNVAR.EQ.1)) GO TO 700 
IF<CNUMB.EQ.2).AND. CNVAR.EQ.2)) GO TO 710 
IFC<NUMB.EQ.4> .AND. CNVAR.EQ.1)) GO TO 800 
IFCCNUMB.EQ.4>.AND. CNVAR.EQ.2)) GO TO 810 
IFC<NUMB.EQ.5) .AND.CNVAR.EQ.1)) GO TO 815 
IFC<NUMB.EQ.5).AND. <NVAR.EQ.2)) GO TO 820 
IFC<NUMB.EQ.6) .AND.CNVAR.EQ.f>> GO TO 830 
l-lil~ ITE < i~O 1 B!5) 
FORMATClH ,"RELATION NAME IS WRONG") 
GO TO ~585 
DO 9;.:.~ I 1 ... = 1 , 4 
JSTRT=l+(IL-l)M36 
JEND=36+CIL-1)*36 
IFCJSCOM<IBUFL,t,ICONT,IBUF2,JSTRT,IER)) 92,94,92 
CONTINUE 
WRITEC20,93) IBUFL 
FDRMATC1H ,"Attribute concatenated with VIEW relation " 

•,4X,20A2,1," does not exists exists in directory ") 
GO TO 58;:;i 
KSTRT=27+<IL-1)•36 
KEND=36+CIL-1)*36 
CALL HF I L.L. C I BFR , 1 , l 0 , BLANI<) 
CALL SMOVE<IBUF2,KSTRT,KEND,IBFR,l) 
CALL CODE 
READ<IBFR,96)ISTART,LENTH,IFIL.E,NVAR 
FORMAT<I4,I2,I2,I2) 
L.~JAR=I... VAR+l 
TEMP<LVAR)=ISTART 
TEMPlCI...VAR>=I...ENTH 
IF<LVAR.EQ.1) JFILE - IFILE 
CONTINUE 
IFCIFL.AG.EQ.1) NUMB- JFILE 
GO TO 84 
CALL. OPEN<IDCB2,IERR,NAM9,2) 
IF<IERR.NE.2> GO TO 575 
IRSIZ=l;.~B 

GO TO 500 
CALL DPEN<IDCB2,IERR,NAM1,2) 
IF<IERR.NE.2> GO TO 575 
IR~HZ=66 

GO TO 500 
CALL. OPEN<IDCB2,IERR,NAM5,2,ISECU> 
IF<IERR.NE.2) GO TO 575 
IRBIZ=128 
GO TO 500 
CALL OPEN<IDCB2,IERR,NAM2,2) 
IF<IERR.NE.2) GO TO 575 
IRf:>IZ=~:!O 
GO TO 500 
CALL OPEN<IDCB2,IERR,NAM6,2,ISECU> 
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3297 
:3~~9B 
:3;!.99 
:3300 
330"1 
3302 
3~5{L3 

3304 
~BO~i 

3:'306 
3~30'7 

33013 
3309 
3310 
:·nt"l 
:1:H2 
3313 
33'14 
33'15 
33'16 
3:317 
~BHI 

3319 
3320 
3:5;:.~ 1 
3~5~.::.2 

33;.~~3 

33~~4 
33;~:i 

3326 
3~5;:?.7 
:·532B 
:i3:?.9 
332) 0 
::;:5 :·51 

' 3332 
3::n:3 
:·:~3:34 

3:n~; 

:n36 
33:37 
:3338 
3:r59 
3340 
3341 
3342 
3343 
3344 
:5345 
3,'346 

IF<IERR.NE.2) GO TO 575 
Il:~BIZ=1;:!8 

GO TO 500 
815 CALL OPEN<IDCB2,IERR,NAMl0,2,ISECU) 

IFCIERR.NE.2) GO TO 575 
HH>IZ::='lOO 
GO TD 500 

820 CALL OPEN<IDCB2,IERR,NAM11,2,IBECU) 
IF<IERR.NE.2l GO TO 575 
IRSIZ~-::1 ;~a 

GO TO 500 
830 CALL OPEN<IDCB2,IERR,NAM12,2,ISECU) 

IFCIERR.NE.2) GO TO 575 
HWIZ==12.~8 

500 CALL SFILL<IB,1,40,BLANK) 
CALL SFILL<IBUF1,1,2*IRSIZ,BLANK) 
DD 4~50 IZ=l,lO 
CALL SFILL<IBUF2,1,2*IRSIZ,BLANK) 
CALL READF<IDCB2,IERR,IBUF2,IRSIZ,LEN,IZ) 
IF<IERR.LT.O) GO TD 575 
IFCJSCOMCIBUF2,'1,2*IRSIZ,IBUF1,1,IER)) 450,550,450 

4!'.'i0 CONTINUE 
l~fHTE<20 ,4!51) 

451 FORMAT<lH ,"No place on file ") 
~HOP 

::'i!7i 0 NUMBR:::: I Z 
DO 570 IBB=1,IVAR5 
DO 560 IBC::::'l ,40 

560 IBUF(IBC>=ITAB<IBB,IBC> 
C~)LL CODE 
WRITE<IB,562) <IBUFCLJ),LJ=1,40) 

562 FORMATC40A1) 
CALL SMOVE<IB,t,TEMPt<IBB>jiBUFt,TEMPCIBB)) 

5'70 CONTINUE 
WRITE<20,571) IBUF1 

!.:i'l'l FDRMAT<HI 1 1 1 " Tuple to be :i.n~:;ertE·~d is:·-· ",1,4X,12.~f:lM~) 

CALL WRITF(IDCB2,IERR,IBUF1,0,NUMBR) 
IF<IERR.LT.O) GO TO 575 
CALL CLOSE<IDCB2) 
WUTE<;.~o,~;/'2) 

5'.72 FORMATOH , "Quer•y is IH'oc:ess<~<j & neH tuplE• i!;; inserted") 
GO TO ~:iB!S 

C ----*** File Manager errors are giuen to user if he tries to •••-
C ----***--- access the illeagle file or its status ---••*----
575 WRITEC1,580) IERR 
~:iao FOF~MAT <HI , " •·*·* FMGH ERrwR •~HH·~·*", 2x, I!5) 
585 CALL EXECCICODX,LLNAM) 

END 
C ----••• This segMent clears all buffers & tables entries used *** 
C * in previous query stateMent * 
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3347 
J348 
3:349 
~·B5n 

~53~i1 

3352 
3:55'3 
3354 
3;3~35 

3356 
5 

1 0 33~57 

3358 20 
3'3~:i9 
3360 
3361 
3362 
3363 
3364 
3'365 
3366 
::~367 

3368 

40 

50 

PROGRAM CLEAR I 5 I ] I I I I I I THIS CLEARS BUFF&CALLS LEXCL 
COMMON ITAB,ITABt,ISTB,MM,M,JM,IPRS,IQRY,IF,ISTBt,KM,ICO,JLV,JFL 

~·I MFLG 
INTEGER ISTB(50,2>,ITAB1C30,22>,ITABC30,42),IPRS(50,3),ICOC20) 1 

•ISTB1<20,8),KNAMC3) 
DATA ICOE,KNAM /8,2HLE,2HXC,2HL I 
DO 2 0 1 ::~ l I~:; 0 
DO 5 J::::l, ~~ 
1 !Hll ( I I J) ::::1 H 
I)() 1 0 K == 1 I 3 
IPI~B ( 1 I I() ::=11-1 
CONTINUE 
1)0 40 11::::1,30 

. "'I!!' '}' '1 1 'l'J 1)0 C..J' :::: ,,.;;.. 

JTAB1(:£1,J'l)::::lH 
DO 35 K1:=:1 ,42 
ITAIHI1 ,1<1 >~Hi 
CONTINUE 

DO 50 1;.:.~=1, ;:,o 
DO ;:; 0 J2.::: 1 , 8 
I!3TB1 <I::2,J;.:!)~'lH 
DO 55 I 3:::1 , ;:!O 
ICO<I:3>==1H 
MFL.G~-::1 3370 

:·-1'37'1 
~B'72 
3:373 
33'74 

c ... ___ ................. , ... _,_ SEGMENT LEXCL IS CALLED . NOW THE USER CAN GIVE ANOTHER 
c QUERY IF DESIRED --------------------------

CALL EXEC<ICOE,KNAM) 
END 
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