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The need to orgenize data of any enterprise in the
foxm of a dats base has been felt long 2go, Its advantages
‘over the simple filing system are well known in terms of the
amount of redundancy that can be reduced, tfhe problems of
inconsistency in the stored data that can be avoided, the
stored dsta that can be shared, security and integrity
%aétzainﬁswthat tan be applied and last but not the least,
the data independence that can be achieved,

Three of ‘tha_weu known models for the logical design
of the dats-base are, the heirarchical model, the network
model and the relstionsl model. Of these, the third one is 3
comparitively new model, which is easy to understand and offers‘
advantages over its predecessors, | ' .,

o Handling data about the vést number of books, journals
“and other kinds of 1iterature in the library is a difficult
task which necds to be done eff{eienmy,_ to provide & quick
response to the uéeé who wants ‘séme information about 2 book
or 2 journal etc, This information could be, to name & fow,
about the vst,atus éf that book or jJournal in the libraxy or

~ about its contents. Also, the librarian and his staff of

" helpers must maintain recoxds about all the different kinds

of literature and for this he will require information which
is of imémg‘t to him, but which, if retreived manually may ’
take a very long time, He will also need to constantly update
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his rocords to reflect new additions which continually take
place, and deletions in case of loss or domage. There are
al%a-éthex kindé of records that he must keep ¢g. to name &
few, about the litersture recommended by different faculties,
‘whethexr the recommondation has been’acéepted; details of oxders
'plaaaéq arders raﬁeivpﬁ end information about the suppliers
with whom the oxders are placed, The details of the kind of
‘information which is meintained in the library are given in
Chapter 2. The conceptual schema (explained later) of the

: lihﬁﬁzy database of this projeat has been implemented as ai'
Eaiatianai_daiahase; The relations of the dstabase are
éescribed in<Gha§te£'2,' The proposed database has been
'iﬁpiémeéteé’an the HP 1000 s?stem at the JNU Computer Centre,
It was gur,endeavag: taﬁimpleﬁéat a libraxy database on it
which tésyaaﬂs_to 8 query 1énguage‘haviag quexy, manipulstion,
dats definition énd data'cantrul;facilitiﬁs'iﬁ it.

The library daotobase wss implemented jointly with my colleague
Mr. R.N. Singh, Some portions of the project were commonly
done, while others were done separately.,

The common poxtions were :

1, ﬁesiga of the logical schems |

2. ﬁeéigﬁ of the syntax of the query langusge used.

3. Implemantation of %he lexical analyzer,

4; , The hashing techniqua, _
The parts of the project which I have 1mplementeﬁ are 3

Syntax checking and quexy procossor implementation of the
falléwing statements,’which have been deseribed in detail in



Chapter 3 3

L A : S
(;) CREATE 3(5& Type [sg [x.g type [S) fzg Ay type ]S, [1,3]
An typo [sifln) 2

(41) SELECT A), A, +o. An FROM R WHERE Age[VJA= V] ...
| | , | AR
(iv) SELECT A, ... An FROM R WHERE PART A, = (v] 8
(v) SELECT A, ... An FEOM R WHERE PART A AND Ay_
. | o o = (v ap [v,] #
(vi) SECOUN A, ... An FRON R WHERE A, = (vl ¢

The next section of this chapter gives general ideas about the
overall database system with an emphssis on the relational
model , '

| James Martin [1) describes 2 database as : YA datsbase
may be defined to be 3 collection of interrelated deta stored
t@gethez without haxmful-et unﬁeﬁésﬁaxy‘rednn&anay to sarvé
maltiple spplications, the data sre stored so that they are
independent of progrems which use the data; a common and
controlled approach is used in adding new data and in modifying
and xetr%ivﬁng existing data within ﬁhe,data_hase‘ The data
is structured so as to provide a2 foundation for future
- application development,® | ‘

One of the ma;éi objectives in the design of a data

base system is the pz@ﬁigion;ef data independence, which can
be defined as the’immnnity_of application pxcgrams to changes
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in storage structure asnd access strategy. .Tn»aﬁhiava this
objective, one of the most widely used architectures for e
database system is the one which is divided into three
| ganefai levels: intemal, conceptual and extemal,

1.2.1 Extemnsl schoms :+ The information content of the
Vda%abése as viewad: by s certain uﬁar‘is’knawn,as the gxﬁexnal'
model i.e. to that usew, the extemal model is the entire
database, Each extemal model is defined by means of the
external schema, which represents the porticularxr views of
data required by application programs and consists of an
enaﬁeratioﬁ of types of entities, and relationships between
these types of eﬁtitias. It isiagﬁumgd t&at éll,maiﬂ ﬁypes
~ of data management can be represented, i.e, heirarchies

| ﬂétwarks and relations, An instance of external data is
not stored but is materialized from data in the intemal
schems under control of the conceptual schema, :In the

DBTG network model, [4] external snd conceptual sbhema sre
known as the subschema and schema, respectively. In the 4
IMS heirachical model, these axe knows as the Program
 Specification Block (PSB) and logicsl DED respectively.

" As per MERCZ [2] ¢ Our interest is really focussed on the'
external schems, the partiaular‘ﬁser*s views derived from
the conceptusl schoma, Both the application programmer and
the inter-active terminal user look ot the information base
thyough their own coloured window, i.e. each one's externmal
schema, | v,
 In this sense, the external schema is at the some

level of abstraetion as the conceptual schema, however



thexa are senses in which an external sdheme can be 'more
abstract® than the conceptual scheme, as the dats deslt with
by a view may be constructable from the conceptual scheme
but not actually e present in that scheme,

1.2,2 ceptual se
of a database is known as the conceptual model, It is

intended to be a view of the data as it meall§ is rsther than
as individual users see it, The’cancepgual model is defined
by meansiéf,tha saneaptuai'szhema which consists of defini. .
tions of the difiexanﬁstyges of entities and their relation-
ships and the ways in which the entities and relationships

~at this level of abstraction are expressed at the next lower
level, i.e. the internal level, For data independence to be
achieved, thesa definitions must not involve any aaﬁszéezaiions

sghema ¢ The entire information content

of storage structure or access stxztegvafthéy must be

definitions of information content only. Thus there must be

no reference to stored fiold seprosentations, physicsl

sequence, irdexing, hash.addressing or anykoﬁher'stezag@/

access details., The external schema {section 1.2.1) which

are defined on the conceptual schema made trxuly independent

 in this way,*édil also. be data independent. Some desirable

properties of a2 conceptual schema as givan by SENKO [27 arxe 3

. . Data independence = stability of user programs in
the face of stored structure file organization
changes,

] Logiual level orthngonality - stability of user

| programs in the face of real waxid changes that do

not concern his program.

¢ ' Canonical structure - a *single’ location for each



fact for control of data base integrity amd security;
simplicity for the mainténance programmer, |

*  Accessing languago simplicity -~ ‘non procedutal‘,
perhaps more similarities to natural language, but
with easy rules.

e Faithfui.xapreséntatian\af real world relotionships -
no spuriﬁuﬁ relationships implicd by presence of |
fields in a recoxd, |

Two more impartaﬂﬁ properties as given by Date [4] azxe ¢
, ?he.caaaagtuai éiéw~af date should be : |
As simple as practically possible,

Should have a sound theoretical base.

'1.2.3. Internal schema : Intexnal schoma describes the
internal model, The Internal model is a very low level
representation of the entire &atabaée;*it conéists of
multiple occurences of multiple types of stored records,
‘The internal model is thasﬂané remove away~f:aé‘the physical
level, vhich deals in terms of blocks and bits for the datas.
The internal schema defines the various ty#esfof stoyed
recoxds and also spocifies what indenes exist, how stored
files arxe representaé, what physical sequence the stored
records are in, and so on., The overall structure of a

database is as shown in the fig. 1.1
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- DBIS is the software that hendles all asccess to the
databsse, This software sllows one or menw persons to use ond/
is'*l‘;a allow
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or modify the datsbase. A major yole of the DB
the user to deal with the data in sbstract terms, rother then
as the computer stores data. It allows the user %o specify
what must bo dono, with little or no attoniion on the user's
part to thoe detailed algorithme or date representstion used by
the systom, There ere many other functions that can be corried
by the DRNMS, such as 3 '
. $ewriéy « Not every user should have sccess to all
the date.
e Integrity - Certain kinds of consistenty constrsints
(i.e,, requivecs properties of the dota) can bo checked
by the DEMS. | ‘



¢ Synchronization - Often many users are running
programs that access the databsse at the same time.
The DBMS should provide protestion against
inconsistencies that result from two simultaneous
operations on a data item,

¢ Crash protection and recovery - There should be
facilities to make reagular backup coples of the
database and to reconstyuct the databsse after a

hapdware or software ervor.

1.4 This soction describes in some mwore detail two of the
functions of the DBMS enumarate& above - (8) security, and
{b) integrity.. '

1,41 Spcurity 1 Security means the protection of data in
the datsbase against unauthorized disclosure, altezatim or
destm&i@n (41, The first security check that cen be done

is the identification ond authenticstion of a usexr, The
DENS must not allow any operation to be ;aerfameﬂ on the
databsse unless the user is authorized for the operation
concermed, For this, the ;;éta, Base Administrator must

define to the system the aperatidns each user is sllowed to
perfaimanﬁ provide 2 méan:%a for the users teo i.ﬂentify
themsaivas to the system {' for a#ampia by entezéing the user
code at the .‘i}emina-l.}'. The user m_ﬁst‘then authenticate his
identification i.el., prove he really 15, what he ciama to be.
This can be déaé by su;:pl'y;ing a passwexjd which only that
usey and the syétem know,; or by some kind of transformation
which the user does on a random number St?gpliédi by the systom,,



The system thon does the same transformstion itself and checks
the yesult with that which the user has supplied, to validate
the authentication. This method is quite foolproof because
it 4s difficult for an unsuthorized user to pexfafm the
tronsformation on another xandah‘numher»gbnaxaﬁed by the
system even if he knows the begining and end numbers of
. some transformation carried out by a valld user,

The identification and authentication carried out
by the DBMS along with the operations & parxticular user is
allowed to perform is known as ‘the user profile., In practice
the user profile alone may not suffice to ensuxe cnmpleie
security, so it may become necessary for the system to check
a password supplisd with the yequest { for example), or to
interrogate some other paxt of the datsbase to éﬁe whether
access should be granted., In general, the DBMS must check
each aperation as it is issued to see whether it violates
any security restrictlions, end must suppress it if so, In
pa?ticulariy sensitive situations, the system may react to
an attaapteﬁ breach of security by_aancaliing‘the program
or locking the terminal and also recording the sttempted
securlty violstion in & special log file. This will permit
. subsequent aﬁéiysis\nf such éttempﬁs»aﬁd-ﬁa? in itself act
as a deterrent against 1llegal infiltration.

Xn\genéza;; an aeseés constraint may refer to any
data whatsoever in the entire databsse,  Thexe can thus be
& highly priveleged ané'pxatésteﬁ pxﬁgmaﬁ‘malle&~the
farbiter? {ga:t‘af DBMS), and used by Date L4, whose function
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is to check each user request for access and to qrant ox
deny permission, as égpraﬁziate. and which hse unconstrained
access to the entire detabase, On the basis of the
combination, of user idaﬁtificatiaﬂ and operation requested,
the arbiter will go throuch a series af‘%éﬁts to determmine
whether to grant or deny access, | ' |
In some of the relational systems eg. System R

authorization mechanism is based on the concept of view,
In this, & user cannot define 5 view involving those
atiributes which he is prohibited to read. In addition 2
mape sophisticated seeuzity scheme is provided ﬁy'the grant
operation performed by the data control facility of SEGQUEL,
the language supported by system B.

~ To ensure against the danger of the DEMS baing
bypassad eg. in case of theft of the disc pack, sensitive
data can be scrambled using some scrapbling techniques
{also known as encryption and privacy transformation).
These could be, for example, simply shuffling the characters
of each tuple {or record or message ...) into 2 different
oxder, or replaﬁing the characters of a2 tuple by characters
af‘the gama, OY & éifferent alphabet.

1,4,2 ;ggﬂggigz,z (47, (5] meintaining tha~integzi®y of the
database can be viewed as prmtecting the data against 1nvs11d
{as opposed to illegal) alte:atian*or destruction, and thus
-ensuring that the data is acourate st 8ll times. Integrity
can be maintained in single-user systems by means of o set
of integrity constraints, In multiple.user systems, in



11

addition to these constraints, data must be shared in such
8 way that the integrity is preserved. Some of the Integrity
| Constraints ave mentioned belaw.

[ ]

The primary key of any relation must be uniqua and

~ there should be no null attributes in it.

If the relation concerned is in 3xd normal fomm,
integrity is maintaiﬁed fia the functional

6ependencies;
The aaastmainﬁ on the value of aﬁé éttxibute\which

is datarmined by the value of anather attribute,

| musﬁ be specified to the sys%am hy cemparisen

expressions eg. in the libxaxy'datahaae the due date
foxr 3 book iﬁsuﬁd must always be 15 days ahead of
the issuedata; _ v,

The velues of an attribute must 1ie within ﬁextain
‘bounds *y which must be specified,_

There may be a.vary_small set of values permitted
for an attribute eqg. thevvaiues gf"sfﬁTUSF attribute
¢an be only INLIB,LOST or,IﬁSﬁﬁﬁ, |

' Values of an stiribute may have to conform to a

certain format,

The set of values of an attribute may heve to satisfy
gome *statistical! constraint. o |

The sot of walues appearing in a pérticular column
within a relation may be required to be the same as,
or 8 subset of, the set of values appeariﬁ@ in the
same or different relation egy 'AGCNO* value for a
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book which is issued énﬂ appears in ISSUEFILE

(fig. 2.4) must be present in the relation BOOKINLIB
and the 'STATUS! coxresponding to that 'ACCNO' in
the BOOKINLIB relation must be set to 'ISSUED,
Also, it should be ensured that only one value of
FACCNOY should correspond to a particular YSERIALNOY
of a 'CARDNO' in the reletion ISSUEFILE,

Static constraints are those that specify conditions
. which must hold for every giv&n»staﬁe‘af daﬁabase;
Thers are other constraints which must hold after a
transaction has taken place 1.e. the new value at
the end af 2 transaction must be in some fixed
relstion to the old value, A transaction cen be
defined as a unit of work which is atomic, It
consists of & number of inwut messages and thelr
corresponding responses (output messages) together
“with the CPU work and dats base,aeceggs‘zeqﬁi:ud

to process the information provided in the input
‘messages, During the exccution of a transaction
the datobase may mot be in a stable state, but it
must be so before and after the %xansactiﬁng This
implies that certain canstraints,mgst nﬁt_he’impaseﬁ
during a transaction, but only on its completion.
Such constraints éxa kn&wn‘as.deferfeﬁ-:nnstraints
and must be specified to the syé%em@‘-ay &antxast,
constraints that are enforced cuntin&gasty are

known as immediste constraints,
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In system R,'inﬁegxity consizaints are provided by

the essertion statements in SEQUEL 2.

In case of data being shared by & number of users,

there are 3 number of inter-actions which may effect data
base integrity these ave :

Contention: The situation whers more than one
transaction is attempting &t the same point in time

to update the some units of date, thus leading %o
inconsistencies. The method to overcome this is by
providing & lock for the records that are to bhe
updated by o perticular user. But this solution may
lead to the problem of deadlock or deadly embrasce [15)]
This can be overcome by various methods which aithe;
preempt a deadlock from occuring or recover after a
deadlock has ocsured, It is more economic to use

tﬁe latter strategy because deadlocks are comparitively
zare. -

Content consistencys This is the concept of a series
of consistent updates such that & change to one data
unit requires that one or more other units must alse
be changed. | : _

Time consistency: This is the ability to provide a
snapshot of a data base which 1s being continually

updated, sa,that'reparts correct at a given period
in time can be produced from it. |
'Resiliénﬁe; This is the ability of the data base to

recover without loss of‘storeéldata,in the event of
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any fhiluza'ef the system or the data base. To
ptavide resilience, back up and xecovery fatilities
are requived, There are three distinct configurae |
tions to provide these ¢ '

{8) ﬁenexa%ieh £ In this configuration, transsctions
are combined with one physical version of a file
{the father) to produce a new physically seperate
version (son)., Both the versions, and in some eases
versions earlier than the father are also kept, In
case of a failure, the file is recreated fyom the
oid version and the transsctions, In the gvent of
‘minox failures, when reprocessing the complete batch
of transactions may be éxpenfive, various checkpoints
are intrvducéd at which the statns of the system is
xecardeﬁ on a log file and genezalky a backnup to
the most recent checkpuint is anuugh for recovery.

{b) Dumping plus logging: In this, tho database is
aﬁpiéd or duﬁped at appxnpxiata'iﬁtervéis-aﬁ ﬁa‘ssme
suitable physical medium, such as the magﬁetie tape,'
which &s retained, The transactians that were
processed after the dump are also stored in & log file
or @ 3bufﬁﬁlg; in the evant,af_ézfailuxa the database:
is restored fram-thaiiast dumped copy and>thev
transactions pxeeessed since the lest dump arxe
xepxaaessedsn In another methoﬁ# no updatauin-place
is made to the database between dumps% instead the
chanéés'are maintained on a sepaiate_filevgélied_the
‘change' file or rdifferential file'; ﬂt'xagulai :



intervals, the database and the change file are
merged te produce the new database.

{&) Duplication : Two identical coples of the data
base are maintained and are updated-in.psrallel; every
time & record s updated it must be written bhack to
'hﬁth copies, This approach provides high évailabiliﬁy
as, if hardware fault occurs to one copy, the other

copy. 15 immediately available,

1.5 QﬁTA.MﬁQELS | |

| "Thie sectian ﬁeals with the rspresentatian of the
canceptaal schema, Three most e@mmanby used data models
and th@1r<merits and demezits are disauﬁsed; and the
ﬂaiatianal madel is taken up. in detaila

1.5.1 Heirsrchicsl model : In this model the data is
represented by a simple ﬁrée-strugtuxe‘wiﬁh one kind of
record type superior to another kind, The basic definitions
of trees apply ta this modei, thus the teéard type whiﬁh
has no parent is known as the xnat and it may have zero orx

moxe dependents and each af‘these .may heve any number of
lower-level dependents, and 80 on, to any number of lovels,
Each dependent can have st mnst one parent or superior, A
file of this msdel wﬁlllcaataxa sevexal,types of record, not
Just one; and it aiéa‘contaiﬂs"liﬁks.aunnegtin§ 0c@urence5
of these x@caras,: éﬂy given zece:dkaccﬁxenaetgkes on its
full meaning only wheﬁseen‘in context ~ ipdeeé, no

- dependent record occurence can even exist without its
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superiox, This introduces an assymetyry im the model and
infact becomes a drawback, Fig, 1.2 is an oxample of &
hierarchical structure.

COURSE COURSE # TITLE
. } <
- prerea| PREH| orFERING |oFF # | oaTe | LocaTiON

___GTUDENT| EMP#| GRADE

TEACHER

EMPLOYEE EMP & | NAME

FiG. 12 HEIRARCHICAL VIEW OF AN EDUCATION DATABASE .

1,5.2 The Network Model : In this, as in the heirarchical
approach, the dats is represented by records and links.
waéb*ez',_a network is move general in the sense that ah}'
record occurence may have any number of immediate‘superiazs
and 65 courge, as in the previous case, any number of |
immediate dependents, It thus allows to model the meny-to=
'many correspondence more directly than does the helrarchicsl
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model, In aelditien to the different record ‘types representing
the data itself, there is amithgzr type of yecord known as

the gonnector which represents the associetions between the
different types of data, and contains data describing that
 assoCistion, All connector gccurences for a2 given data type
occurence are placed on & chain storting at and ending at
that occurence, E£ach connector occurence may occur again on
many chains, thus in case of certain retrieval queries a
complication of deciding which connector chain to use is

' added;, The ad‘justmeni of the connector chain must be done
whenever any recoxd eccurence is deleted oy a new occurence
inserted. Fiqure 1,3 is a representation for & network model:

COURSE| COURSE # “TITLE

PREOE AGPRE HASOFFER

OFFERING | OFF # DATE LOCATION

_"/ - HAS STU

STUPENT]| GRADE

PREREG

-

TEACHER

TEACHES . ATTENDS

EMPLOYEE EMPH NAME

_Flg. 1.3 NETWORK VIEW OF TRE EDUCATION DATARASE .
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The Relationsl podel ;3 In this medel, data is
arranged in the foxm of tebles called relations. Much of
the mathematical concepts of Relation Theory apply to these
tables each of which is in fact a special case of the
construct relation in mothematics, Rows of such tables are
referred to as 'tuples?, Columns agé referred $o as tatiributes?,
A ?ﬁsmain* is a pool of walues from which the setual values
eppearing in a column are drawn. Different columns in 8
relation can be dravn from different or seme domains, A
crucial feature of relational data structure is that associs.
tions between tuples are represented solely by dota values
in columns drawn from a common domain, In fact, all infor-
~mation in a2 database - both tentities and 'sssociations' is
x@grasented 1n_asingie'unifa:m‘maﬁnerg_namaly~in the form
of tables, This chaTacterestic is not shared by the
hierarchical and network approaches, in which associstions -
axre represented by means of eonstrvcts,likd iinksf

As per HAMMER [8], A set of high level @peratexs_can be
applied ié a relational databeéeg thesa ineiuﬂe7pxb§e¢tian
(selection of certsin column values from a set efiﬁuplaa);
rastriction (selection of 2 set ef'tupleﬁ.thatusatiafya
predicate), and join (2 version of cresswproduct thst -
esseﬁtiaiky performs interwtuple éérxeiatibn)@ The relatienal
model is siﬁpleg_uaiszmg“and ilaxiblaﬁ; Tﬁe_abseﬁc& of
intrinatevstractaxiﬁg me#hanismsg and the uniformity of
representation; makes the definitiuﬁ:aﬂd“undezétandiﬁg of -

- the relational éatabase-a~$impla_task%F Fuxthe:maxag the
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spertan nature of the database description means that it
imaéses little éénstxaint orr the way that a user 15 able

to interpret ond utilize the data, There are no romplex
tree or network structures thot coerce sll users into a
pértieuiar limited wview of the relationships between
Yecords, | - |

Some mothematical definitions on which the relationsl database
is based are given below @ | |

ﬁefiﬂitiggs {(4]: Given a collection oi-sets.ai, 92 veey Qn
(ﬁa%;nezassaxiiy distinct), R is & ‘relation’ on these n sets
 if it is a set of ordered n tuples {d;, 62 ses d.) such that
4y belongs to D,, dg belongs to Ugs wes 4, belongs to B
Sats.ﬁl, ﬁg oo 3 Bﬁ are the éamaiﬁs«nf R. The value n is
the degree of R, The number of tuples in a yelation is
called the cardinality of the relation, Relations of degroe
one arxe sé;d‘$a be una:v;-@f dggrea_twﬁ; binaxy and so on,

A relation a%iﬁegiée n is said t@;ﬁbhﬁ;af§," §triE€kf;'
speacking, there is hu ardering dafinéﬁja%é§§ tﬁéf%8p1e$ of
s relation, since 3 relation is s set and sots are not
ordered, H@wvver;;we do oxder the tuplés for retrieval
pﬁ:pa$es in, far-examp1§, the ascending oxder af‘the value
of some attribute, Mathematically spéaking since & relation
is7a,set of oxdered n-tuples,; a rﬁaxrangementvaf the columns
of a relation would result in a different relstion, but

, since usexs norxmolly refer to columns by neme rather then
their position in 2n ordering, this restriction is rxelaxed,
and cblumn.azder is treated as irrelevant, Each .relation |
must have at least & single attribute or & combination of
attributes which unliquely identifies thé tuples of the |
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relation éﬁd called a 'primazy key* of the relation, This
1s obviously true since even if there is no subset of the
combination of attributes which has is property, all the
attributes together will alweys identify the tuples uniquely.
In case thexe is more than one such combinstion of attributes,
which has the unique identification property, the combinations
are called *candidate keys!. Any one of the candidate keys
is chosen as the primary key, the criteria often being that
no attribute of the primexy key should be undefined at any-
time in any tuple,

' An attribute of relation Rl is a *foreign key!' if
it is not the primaxy key of Rl but its values are the values
of the primazy key of some relstion R2, A relationsl model
of 3 datadbase can'thus be def;naﬁ as a ﬁaileatiaa,af tine.
varying, normelized velations of assorted degrees.

" The idea of three normal forms of relations was

tntroduced by E.F., Codd through his papers [6] and [71.

st Normal Form

The only relations permitted in the relastional model are

those that satisfy the following conditions « : )

Every value in the relations = i.e.y each attribute value in
each tuple-is atomic (nondecomposable). In other words at

every xuwaand-gaiumn position in the relatlon thero exists
precisely one value,.nevet a8 set of values, When this condition
is satisfied, the relstion is said to be in st Nowmsl Form;

So all relations which are unnormalized must be cast into the
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1st NF (Normal form) before being included in the database
and before further nommalization is done,
The objectives of further nommelization are [7]:

1, To free the ¢ollection of relations from undesizable
insertion, update and deletion dependencies,

2. To reduce the need for restructuring the collection of
relations 8s new types of data are introduced, and thus
incxease the life span of application programs.

3. To make the relational model more informstive to the

| users, , |

4, To make t‘ﬁe collection of relations neutral to the
quezy statistics, whers these statistics are liable to
change as time goes by.

endeney ¢ (7], [4].

?um:tianai der

Axtzibuéa B of relotion R is functionally dependent on
attribute A of R if, at every.iastant'af time, each value

in A has no maxé than one value in B associated with it under
Re We write R. A—R, B if B is functionally dependent on A
in R, and R._.AAPB.-.;B if B is not functionally dependent on

A in B, If both R.A—R,B and R.B.—>R.A hold, then st all
times R.A and R.B are in onewtoe.one correspondence, and we
write R,A<>R.B, The notion of functionsl dependence can be
“extended to cover the case where both A and B are composite
sttributes, Attribute B is 'fully functionally dependent’
on aﬁttibuié A if it~h functionally dependent on A and not
fumtimalla; dependent on any subset of the attributes of A,
- {A must be campesite)% | |
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Prime { hutes 3 Any attribute of relation R which
participates in st least one candidate key is aalled a
prime attribute of B, All othey attributes of R axre called

nonmprime,
With these concepts we define the 2nd Nazmal Form,

A relstion R is in second noymal form if it is in fiyst
normal form and every noneprime attribute of R is fﬁily
functionally dependent on each candidate key of R, Although
each prime attribate-is,éependent on each,aanéidate key of
which it s a component, it is possible for = prime attribute
to be non-fully dependent on a .candidate key of vhich it is
‘not & component, | ‘ L

To reduce relations ﬁhith;are in ist Naz@al Form into
an equivalent collection af‘ﬁﬂd Nw?; f@l&%iaﬂéi the éelatiqng
‘are répiaqad'by suitable projections ﬁuﬁh.that'thgre'aza no
non-full dependencies in the projections, No information is’
lost during this prece5s because a jain of all the projections
" will produce the original relation again. Any information
that can be derived from the original strucﬁuxa'ﬁan.aléa be
derived from the new éfructure;;bﬁtitha converse is not
tmue, The'new structure may cantainvﬁnfoxmation~that'aauid
not be meprpsenteﬁ in the aziginal. }fn this'senée, the new
structure is a slightly more faithfulyra@resentatiun 6f the
real wcrldi ' |



ce [72 Suppose that A.B,C are three

distinct calleetians of attributes of & relation R (hence R
is af degree three or moxe), suppose that all three of the
fcllawing time = independent nonﬁitxans hold @

’OA,« and RCB & E‘B +‘>R‘A o Raa "“"*R,QC‘
. Frum thesa the following two conditions are deﬁuced to hold 3

Rth "'"')' E.C $ QG "'Il_9 B@ﬁ
and the entire set of relstions can be represented by the
following diagram, Note that R,C — R.B is neither
prohibited nor zequired. ”

R.A d~—

T ———lp R.C

In such a8 case, C is said to be transitively dependent on
A under R, In the special case when R.B — R.C also holds,
‘both B and C axe %xansitively dependent on A under R,

[73A relatian R is in thixd mmal form M

1t is in second noxmal form and : every noneprime attzibate of_

R is nﬁnmtzansitively dependent on each condidate key of R,
Again, relations in 2 NF can be reduced into an

Eequivalent collection of 3 NF xelations by taking suitable
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pmajectiéns-ga the felatians in 2 NF such that there are no
txaﬁsitive dependencies in the now relations, No information
is lost becsuse a join of the new xelstions will produce the
original relstion agein i.e. the process is reversible,
however the new structure may contain that information which
could not be represented in the 2 NF relations structure,
thus the new structure is g better reprégentatian‘thaﬂ the
2 NF relations structure,

It is possible to glve & definition of thixd normal
form that makes no reference to the fifs% or second noymal
forms as such, nor to the concepts éf full and transitive
dependencies, [4] This definition is useful because the
first and 2nd normal forms are not irportant in themselves,
but ax@‘cniy intermediate steps ~to obtain the more desirable
3xd or 4th Noxmal i&xms. An atiribute {possibly composite)
on which some other attribute is fully functionally dependent
is called a 'de&exminaﬁt’, Then 3 NF can be defined as
follows : | _ ;

A normalized relation R is in thirdfnﬁrma&_faim (3 NF) if
eéez? detexminant is 2 condidate key. |

It happens sometimes, that though the relations are
in 3 NF and cennot be reduced fuxthe:eaccording to the
definitions given above for 3 NF, problems of 6eletion,
.insertion'and update still remain, This happens'hecause,
through there are no transitive or non-full dependencies,
another type of dependency, knawn.as the multivalued
degehden&jfalfﬁgéfE§pé ofjdependency-médals 2 m:m xelationship



which nanﬁét‘he modelled by the functional dependency.
Multivalued dependency is said to exist, when, though a

given attribute B of relation R is not functionally dependent
on atiribute A of relstion R i.e, though each value of A
doas not have one and only one value of B assoélated with

it, but each value of A does ﬁavg a set of values of B
associated with it, Functional dependence defined previously,
15 s special gase of multivolued dependence, Problem arises
with those 3 NF relations which involve multi.velied
dependencies thst are also not functional dependencies. The
solution to this problem is‘ta reduce 5uch'3ﬂ?_malatiens

by means of projections into an equivalent collegtion of
relations which do not involve any such depondencies. Therxe
is no loss of information in this process and the new |
collection of relations show the MsM relstionships which
wore hidden in the non reduced 3 NF relations. -

‘ Form ¢ [4] A normalized relation R is said to be
in faurth normal form (4 NP) if and only if, whenever there
exists a multivelued dependency in R, ssy of attribute B on
attribute A, then all sttributes of R are also functionally

dependont on A. Fiqure 1.4 shows the process of conversion
of an unnoxmalized relation to the 4th NF

s# | status | city | P | @ty
) \ Pl 300
] P2 200
20 LONDON

oL P3 400
P4 200

Pi 300

$2 10 | PAR1S r2 | 260
53 1O PARIS P2 2 00

F1G. 1 4 a UNORMALIZED RELATION — NON-ATOMICL VALVES.



WHEN (pAVERTED TO FIRST NORMAL FORM:

s# | sTATUS ety | P4 QTY ;
S+ | 20 LONDON. P 300
514 2.0 ' LONDON P2 : ,L 00
o1 20 LoNnDON | P3 4oo ,
) 920 LONDON Pl 200
52 10 PARIS P - 200
52 - 10 PARIS Pz 400
33 1o PARAS P2 200
ELe bbb FIRST NORMAL FORM — ATOMIC VALUES. BUT UPDATE,

INGERTIONy DELETION ANOMALIES.

» 8 # sTA-ru#;
QTY ( [ . | ‘
P # CTTY -
) 1'- C F-u/ucﬁp)uAL DEPENDENCIES LANT FIRST NOAMAL ForRMm.

WHEN oA VERTED TO 2.Nr=7 NON-~ FULL FUNCTIONAL DEPENDENCLES
ARE REMOVED , THE INF RELATION TS BROKEAN ENTEO RELATIONG
LECOND  AND  SP - '

s# | sTATUY crry | S# P QTY -

S 9_6 LONDO/\A" . 1 St | Pi K 300'

32 1o | PARIS 31 P2 | 200

83 1o | parts | | st P5 4oo0

S4 30 | ATHENS | - S1 P4 200

SEconD | $2 2 300
83 P2 2006

FIG | &P
LG 1-44d SECOND NORMAL FORM — RO NON-FULL FUNCTIONAL DEPEN- |

ANOMALIES TN RELATION SECOAID. RELATION SP L£$ NOW
LN THE DESIRED FORM ie THE FOURTH NORMAL FORAT..
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S#

3 a7y

‘P#

fte b e FuneriomaL DEPENDENC) EC N RELATIONS
SECOND AND &P.

WHEN ((ONVERTED TO 3NF, TRANSITWE DEVENDENCIES ARE

REMOVED, RELATION SECOND IS BROKEN INTD RELATIONS
LS AND 5C o

- 5C 5#’ CTTY sl cary |etatue
S LONDO/.\J? ::ATHE‘N"S ‘ 30
52 | paris Lonvon | 20
3. | PARIS PARIS ‘ 10
$4 | ATHENS
Frcn!-qg. ' THIRD NORMAL FORM —  NO TRANSITIVE PEPEND -

ENCIES AND NO UPDATE 5, INSERTION, DELETIOM
ANOM ALIES . RELATIONS &€ AND (% ARE
ALSO [N FOURTH NORMAL FORM AS THERE
ARE NO MULTI— VALUED DEPENDENCIES.

5'# ——-)[Z;7; . cCry '—ﬁ@

vy

Ei@l-A 3 FUNCTIONAL DEPENDENCIES LN RELATIONS
" $C AND %,
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comparison of the thres models i1 Although the
hierarchical and network models have been used for a long
time, it has been increasingly felt that the relstional
model has many important advantages over these iwo models.
This séctian diseusses these advantages vhich ultimately
lead us to Ghﬁaéé the relational model for our database

~ design,

(6] The relationmal model is superior to the hierarchieal
or network models béceuse it provides & means of describing
data with its natural stxucture only.that is, without
superimposing ony additional structure for machine
represqﬁtatian»puxpeses; aacgzdiﬁgiy, it ptovides\a basis
for a &igh level data language which will yield moximal
indepondence between programs on the one hand and machine
representation and organization of dats on the other,

Same other advsntages, listed by Martin [1J and Date L4Jexe
1, Ease of use 1 the easiest way to represent m@st data
to users.naﬁv%raiaed in the techniques of data processing
is with two dimensional tables. ﬁ |

2. Flexibility : Opergtions such as PROJECTION and JOIN
pevmit cutting and pasting of relations so that the different
logicsl files wanted by different application programmers
con be given to them in the form théf;waﬁt\themg

3. The directed links used in hiersrchical and network
styuctures can be misleading and mey lead to wrong.
con¢lusions, Specxfisally@ to what E.F Codd calls a

~

tconnection trap’ El]
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4, Security controls can be more easily implemented,
seguzity suthorizations will relate to relations, Sensitive
attributes could, for example, be moved into a separate
relation with its own authorization centrols, If authori.
zéﬁion requirements are met, thst attribute csn be JOINed
back to the original asttributes, -

5. HRelatibility : The meximum flexibility is possible in
relating sttributes from different sets of tuples.

6. Ease of implementation i The'physieal Stéragergf flat
fiies which vepresent relations csn be less complex than
the physical stoxage of tree and plex structures,

7. Data independence : There will be need for most data
bases to grow by sdding new attributes and new relations,
The data will be used in ﬁew ways., 7Tuples will be added
and deleted, New data item types will be added and old ones
deleted, New a&saaiéﬁi@ua will be added, If the dats base
is in 8 normalized fomm in the software, the data can bé
 restructured, and the date base can gxuw»withaét, in most
cases, forcing the re.writing of application programs.

Good datazindapeﬁéease can be achieved more eésily‘with
normalized l-gical structures than w&th‘tfee or plex
structures. | o

8., As per HAMMER [2] 1 The simplicity af_a rolational
: data base mokes it ﬂasdegt£§1é to access by means of a -
vexy high level, n@mapz@cedutal data manipulation iahguage;
Since dats relationships are not expxesaéé by intricate
data structures through which the programmerxr must ‘navigate?’,

it is possible to design easy to use languages that allow



-associative retrieval (i,e., by mesns of the contents of 8
.data item, rather than by its position in a structure) and
_that do not limit the user to retrievals that utilize
relaiianships expressed in the schema, ‘Furthermore, the .
uniformity of data leads to the need of only one operator
for cach of the basic functions eg., delete, insert ete.
This $s not so in the network model, In DBIG dats model,
for example, at 1eas£ two sets of operators are neceded for
the operation ‘insert® = |

{a) STORE, to create a record occuvence & (b) CONNECT to
ereate a link between the owner and its member.

9. ﬁeeause of the asymmetry of record types(in tha
hierarchical model, a query and its reverse are also
asymmetric. This asymmetry occurs because different vecord
types are tyeeted as ryoots az'chiléren, i.e. one éacazﬂ .‘

- type is supéxiur'ta some other xa&mxd‘t?pa; This asymmetzy
in-quéry, in tum leads té additional programming on the
part of the application programmer and implies more
complexity of programs which increases as the model becomes
more complex with more kf‘mds of mcaxﬁs added to the ﬁatabasé,’
© ard thus, more time is néededvfef debuggiag end ﬁbf@ -
-maintainence 15 :§quixﬁd@ sxﬂﬁlék%y'the insert; deleﬁérand
modify operations are more bampliaated Fér-example ‘
{a} for iﬁaextiaﬁ, a new reﬁorﬁ “cannot be 1naexted thhaut
also inserting its dummy rbat if its zesard type does aat
already exist as child €t some other raﬁt, 4
(b) for deletion : if the root record is deleted, all its
dependents tmust also be deleted, It follows that if 2 -
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dependent, which is the only occurence of a recoxd type, is
deleted, we lose all information on that record type.

(¢) for update : either all the records of the database
should be seaxched to find every occurence of the record to
be updated or an inconsistency might result.

10. In the network approach the ecomplexity incresses as a
number of infoxmation-besring constructs eg. record and links
are used, And the more suéh constructs there are, the more
operators are needed to handle them, and hence the data

~ sublanguage bscomes more complicoted, .

" As per HAMMER 2 : Since inter-tuple assoclations in a
Relational model are expressed by zelationships between
particulaxy column values of the agsaaiated tuples, rather
than with explicit structural links i,e@ on the level of
data manipulation rathor than dats definition the copacity
for altenative logical views of the data base is provided
~ by the schema, but no cormitment is made to any particular
one; no alterations are required for sither the database
definition or the application programs., Furthexmoxe, there
is.na reflection at ﬁbe\usex.levei_ef the implémentatian
mechanisms used te represent a relotion; a relation may be
stored and accessed in a variety of ways, without impacting
usey 9m@grams except,1n'terms of theii;perfoxmanae, Thus,
as mentioned before, reletional data bese provides its
users with a high degree of both physical snd logical indepén&ence.
We will now take up ihvsame‘detaii the ideas of simplicity
and need for é sound theoretic base fax'the‘sanseptual sthema

as given in Sec, {1,2.2),



32

: The conceptual view must be éasy to understand and
easy to manipulaste. For easy understanding, the following
properties are essential: |
~ The number of basic constructs should be small.

Distinet concepts shaﬁld be ¢learly seperatéd‘i.e¢ in a
basic construct of the schema moxe than one concept should
not be bundled, |
Symmetzy should be preserved. This point has alroady boen
discussad before. o ,
Redundancy should be carefully controlled,
For easy manipulstion the properties requized are
The,ﬂnmber.e£VOperator,type$ should be small,
| Vexy high level operators should be available.
' Theaxetinal ase,: Because of its impor%ance, the cans@ptuax
level must be founded on solid base of theoxy, because the
model must behave in a totally predictable menner.

‘ ‘It is seen that the Relatianal epproach measures

qulﬁe wall with the sbove raquixements H

The number of basic canstruets in it is anky nnef name&y the
relation or the table itself, whereas in natwnxk apprnach
there are 2 number of basic cénstxucts ﬁg@:invthe‘ﬁﬂfg m@ﬁeii
the haéélseﬁi fan Eety_oxﬁexing aﬁgbf,ﬁaw saéés af'bﬁndlihg. '
ever'uceux,tn‘the'z@lational appxuébﬁ;'wheraaé in the netwoxk
approach, the fan set usually supports 2 number gf'conceptsf
And és for symmetyy and non xmdapﬁancyg the relational model
meets the requirements wéllﬁ whexaas\th_ﬁhe network approach



33

asymmetxy occurs in the form of aéher and member record
types. Non redundancy is achieved in relationsl mndei,thmaugh
normalization. -

Relations are easy to manipulste, they sﬁppﬁrt very
high level operators, their number being quite small in any
language, becsuse only one operstor is needed for gach of
the basic functions. In contrast, the_netwnik madel requires
more than one operator for a basic function eq. inéert, to
be perfolmed, Symmetric exploitation is pass&blé in the
relational model because all information is zepresented in
the same unifaxmuwéy‘ o

As far-ﬁhs questasn of ﬁder&ying theoty, the
relationsl m@éei is based on cextain‘a&pects of the mathe.
matical set theoxy: it alse pussaﬁses:a theomy'far application
to database itself, namely in the fomm of normalization theoxy
discussed before, Relations ais@ have é propezty of closure
and the theoxy of zalational aampletness pravides 2 valuable
| toal for measuring the selective power of 2 language.

L@aking gt the advantages given. it 1sfﬁot to say
that %hgxa aravao»émawbacks of the'xelatiqnal madel, A
éxawhgck'éfteﬁ cited is that ofvmaahine pezfaxmancet ‘As per
HAMMER [23: The potential penslity to be paid for the
simplicity, generality, amd flexibility 6f>a relational data '
base system is in its,perfeimancEQ_ gecause¢the user'expresses
his ttaaséatibns'in termé of ﬁiﬁ 1ag£¢al-vie&‘of"the data,
which 4s related to its physical xapxesentaiion in 2 wey that
may be unknown to him, it is impsssible for the user to tune
his piogtamstg fit the physical datea ﬁasaVstzuétures; he has
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lost control over the performance of the system amxl cannot
explicity optimize his use of it,
The JOIN opevation takes substantial machine time,
It may be feasible with small xelations, but commercisl
files may be hundreds of millions of bytes long. It should
. - be noted that with interactive systems, it is Qﬁlikely,that
- JOIN will ever take place physiecally iafact the rélatians
. and operations nﬂ them. such as JOIN, are a 1agicéllview;
~and equivalent results are produced by pointer structures
. arvin&ice$, With bﬂtchmprbﬁe$$iﬂ§.hnﬁeyﬁrg.a,ﬁhY&iﬁal JOIN
may be permitted. | o |
. The physical layaat of the xkxational datah@se is
ggﬁaxallyznhﬂsen\sp as»tc_give‘gaaé_paxfazmaaae,ta the most
 frequently xun oporastions. The ieastpfiaquﬁntty run
operstions suffer accoxdingly, but this is so in other
database gystems taa.l A relatianal database deéign is |

.. .usually depicted as not being ’driven’ by userx views of data,
-+ A new unanticipated user view ¢an be handled aasiiy if the

- .-data it needs is stoxed, \Althqugh:thigwiﬁ t:ﬂe in connection
. with the logisal strxucture of ?he,dgtg,;thé'ﬁgwrﬁsei view may
not be handled with good machine pexfaxmaﬁcg heca#sa'%he
physical structure of the data is ﬂﬁﬁallywdESigﬁed,ﬁo best
-« serve the most caﬁmon_appli;ati&nsi. Ih§;ph?ﬁ%cal étruétur%
&g usema‘dxiveﬁ* QVQﬂ>if the. logical etxuéfurﬁ is.nai,'
PR ﬁnother drawback is that effieieﬁt atilizatian of
.. space sametimes can he eaaiex using hierachies (or netwurks
:'iﬂ the form of 2 hiararchy) xather thon xaiations‘ while
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it could be thought of representing relations as hierarchies,
it is not aiways ¢lear how to do so.

in conclusion, many of the apparent inefficiencies of
- thé relational model can be eliminated, thimizatimn teshniquea
¢an be used for relational deta msnipulation language that
allow these langusges to use time efficiently, Hesearch aimed
‘at producing good physical representations is also underway
and progress has been made in stfs System R which is an
axp&rimgntal system for a relatiaaal database, .

A query languzge is a special pUrpose 1anguage for
canstxucting queries to retrieve information from a databsse
of information stored in a computer, It is ususlly intended
to be used by people who are not professional programmers,
Query languages afe usually high level languages with s fairly
1imitgd number of functions, Quezy languages ¢aﬁ differ from
Eashathevin §ha1x syntactic form eg., QBE [12] and SEQUEL [13)
(iatsi;an,anWﬂ 85 54L) and can differ in their overall
st:uctuxe{ i that,QBE usgd a thmdemenéianal syntax in whic¢h
users write queries by filling in fazms'an'a CRT screen.
SEQﬁil, on the other hand, uses & 1inaar syntax, written in
normal left-to-write, tapntanbattam‘fashian;' There can, in
- turn, be wvariants of these, eg., in SQUARE, & precursor @f
SEQUEL, the query is written in a pogitianal notatian
- remniscent of mathematical swbscxipts or superscripts,
together with the use of mathematical operations, whiéh‘
gontrasts with the keywoxrd notation used in SEQUEL [81 ,
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The query languages supported by relational database
are many. Some languages eg. ISBL [1J are based on relational
caleulus, while lanquages eg. SEQUEL are based on an operstion
called 2 'mapping' « the SELECT/FROM/WHERE block. SEQUEL was
later revised to SEQUEL 2. [10] In this, some of the drawbacks
found on the basis of experimental tests‘af learning in the
original version were removed and it was used in system R.

It can be used eithéx as an interactive, stand alone langusge,
or as ombedded in 2 host langu&ge; such as PL/L., Specifically,
Ain system R, SEQUEL 2 ¢an be embedded_in‘PL/i,_ | | |
‘A language which is chosen to be supported by a dstsbase must,
first of all, be relationally complete. A 1an§uags is
relationally complete [4] 4f any relation deriveble from the
data model by means of an expression of the relational caleulus
can be retrieved using a single statement of that language.

It anather»way’it can be,saiﬂ that for xeiatienéi completness
of a langusge, for a very large cless of queries, the user

" will never nced to use loops or branching in extracting the
data required. , , | . ,v |
Rﬂ;atianal algebra is said to be: complete, anﬂ'ao_is rélatianal
caleslus, So to test for the completness of & langusge, it
will suffiee to compare 1t with eithex relational algebra or
caleulus, In the comparison, what must be done, is tofsea
whether ihéx@ exists, & single expression corresponding to
each of the ageratnré of the xeiationgi algebra or the
relational caleulus, In this sense the high level lanqguages
eg. DSL ALPHA, SQUARE, SEQUEL 2; QBE etc. are more than
‘iﬁlationally complete since they geﬁerally have:eapabilities
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beyond those of relational calculus., These capabilities include
insertion, deletion and modification commands which are not
part of relstionsl algéhra or calculus. Some additional |
features frequently aveilable are
1, Arithmetic capability.
2. Assignment or Print commends. ,
3. Aggregate functions,; for example, aversge, sum, minimum
or magimun can be égplied.ta columns of & relation to obtain
8 single guantity, h
Another desirable feature of the language is that it should be
ﬁan»pxecedural‘ A noneprocedursl query [4] ststes merely what
" the rosult of the quemy is, not how to obtain it. Relational
algebra, thus, is mors procedural than Relational calculus or
Q%her langhages like QBE, SEQUEL, because in 1t ihe user must
specify the steps to be performed in order that & psrticular
result may be obtained, A non-procedural langusge is cams&dex@d
better because the user does not have to spend time and effort
in thinking out the process %o obtain the results and this
als@ allows the DBMS to follow the most efficient path for
obtaining that resuiﬁ, it is not foxced to follow the path
{which might sometinmes ba‘iﬁefficient)‘laid down by the user,

| The language used for our datsbase §s like - SEQUEL 2,
There are many reasons for choosing this language.
A language like SEQUEL 2 1s & non.procedural lsnguage. A
language based on relstional calcuius which is also none
procedural was not chosen,. because a sophisticated msthematical
machinexy of the predicate calculus (extra varisbles,
quantifiers) is vequired to do even simple references to the
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t@istiens; As 2 result; in rﬂiaﬁianai/ ¢caleulus, as the
quezies become more complex more vaxiabie& snd linking terws
are mquimd and the manaqement of quanitifiers becomes more
complex, A casual, mmpragraming user who will frequently
require inféma‘&im fyom the library datsbase can haxdly be
e;tmctgei. to write queries which require such mathemstical
scmhi stication, , | ,

Foxr the camgaxisan of easenaﬁuuse betwe&n languages
such as SQUARE, vs%‘&aéJBL;- QBE, many human factors studies were
garried out. The results given hexe are taken fmm L8] end [9],
REISNER : The §tudy of SUl ... was performmed st the IBM
Research ;abgra%azy in San Jose, California.Subjects @

’z?.i?e ghoups of students were taught, One gToup consisted
of 18 p@r&@am .and thg other of 13 non.programmers ...
Two similar groups were taught SQUARE ... Experimenterts
Goneiusims + Reisner concludes that pmgmmers_"mm able
to _1@&??2 SQL 'more tompletely! than non-programmers. She
also concludes that SQL was easier than SQUARE, but only for
NON-PIOGronmers ., | B |

. ‘Since the users of the 1librexy da‘tabase would be none
pmgramém ra-thes than programmers, a SEQUELZ based language
was mnsidered to be more appropriate.

| Although in another study, [9] it is concluded about

Experimenter's conclusions 3 Gmenbiatt “and Waxman concluded
tﬁat QBE was superior to 5QL in lesrning and application esse.
But it wes decided to use 2 longuage like SEQUEL 2 which has 8
linear syﬁtax rather than GQBE's Epdimenﬁianai one snd also, 3%
stated in [9],there is no solid evidence that GBE is easier to

Léamyg



In this chapter are described, the various steps performed
to design the proposed mode) of the database. The resulting
schema has been called the canonical schema in (1], Before
describing the actual method, a few definitions in context of
the bubble chart are given '

2.1 Definitions |

(i) Canonical schema i~ The canonical schema is defined [1)
8s 2 model of é&ta whith represents the inherent structure of
that dots and hence is independent of individual applications
of the dats and .aisa of the software or harxdware mechanisnms
which are employed ‘in vepresenting and using the data,

(i1) Bubble @ha;x&s : 8 bﬂhb;‘a* chaxt is 2 -g;xé'ph cmsistmg of
directed links between data-item types. Note that the data
item types is the same as the .aitributes. which is the name
used in miatibnal model, fig. 2.1 shows aq‘rgxample of @
bubble chart : . a

Attribute |

Attribute

Fiéw 2,1 : example of a2 bubble.chart,



The bubble chart is reduced to the 3xd nommal form by
ensuring full functional dependency of the atiributes on the
key attribute (or all the attributes of the concatenated key)
and by removing transitive depondencies between attributes, -
Care is taken in desidiﬁg the t@aﬂsitigm dependencies by
understanding the xole or meaning of cach attribute carefully,
Any MM relationships between keys are also vremoved by the -
method given in fig, 2.2

| | is reduced to

¢‘lgigiﬁhszmmfa concatenated key

- Pzim@zy'key>ia_a bubble chart is & node

with one or more single arrows leaving it, It is represented
by underlining the attribute which is the primaxy key.
(iv] Attribute : An attribute is 2 node with no single arrows
leaving it. - |
(v)
it to another primexy key. | N

3 is a primoxry key with no singl{ arrows leaving

(vi) Intersecting sttribute i is an attribute which is
attached to more than one key., There should be no intergecting
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atiributes on the final canconical grsph, the methods of
dealing with it are shown in fig, 2.3

Axt%%bute

iy
Cor 2

{8) shows an intersecting Attribute A.

Key L Attribute,

A

2
2) (b) All but one link %o it may be
3 "

replaced with eguivalent links
via an existing key.

Key
Key
Key
Key

. |
o
D

~{e) Redundant versions of it msy be connected to each
associated key, |

id) It may be made into & key with no attributes
o Fia. 2.3
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) Isolat te i~ An isolated attribute is an
attribute which is not identifled by s primary key. It ig

2 bubble with no SiﬁgiQIBIXQWS entering or lesving it,
although -there will be double arrow links,

There shaulﬁ be no isolated attributes on the canonical grayh.

It may be treated in one of the following ways,
{1) It may be implomented as ‘a repeating attribute in 2
N vaxiablemleagth record,
(11) It may be treated as a solitary key - a one datamitem
record, ’
It should however be natgd that an iéulated aﬁtxibute often
:esults_fxﬁm a wiung zﬁtexgrétatiaﬁ.af the data, ané sa the
meaning related to it should be eaxefuliy.ehecked‘
{viii) Synonyms t Two deta items with different nemes in
different useés views but having the same meaning -axe known
as synonyms, |
{ix) Homonyms : Two é#ﬁa items having the same name in\f“f
different users views but having different meanings are anﬁA
as homonyms. | ‘ -
Ha@aﬁyms:are~mara common in occurence than Synaﬁyms and they
sh@uid be distingished in the éatabase by chaaging the name

ef one of the itams,

_ The canoniczl database structure is s minimal conceptusl
schema, Its rocords are in the thixrd nomal form and there

is no M:M mapping between the records, It can be derived by a
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stepmbywstep procedure of combining the user views of date,
The procedure is an inﬁrﬁmentai.aﬁe which observes the
efféét of incorporating & now subschema on en existing schema,
Thus new user views could be added into the database without
any chatiges in the existing applicstion programs., The
canonical fomm of data is finally converted into a relational
- schema for the proposed model., In doing so, it is assumed
that all peths have same usage i.e. the high usage paths have
not been diﬁﬁrlm&ﬂat@ﬁ. .

In the desion of the database, % wentioned in chapter 1,
three distinct levels are maintained nemely, the external level
(ax‘axtexnai schema), the 1o§ical levél (or logical schema)
and the intornal geval {ox iﬁternal schema)., Thera are two
interfsces, one, in betweon the extemal level and the logicsl
ievel, and this maps the external level te the logical level.
This mapping 4s done by the data definition facilities of
the quezy langusge discussed in chapter 3, The second
interface is iaheﬁweenvthe logical level and the intemal
level, and it maps the logical level to the inta#naz level,
This mapping 15 again provided by the data definition
faailities of the query Xangmage.' Data indepandence is
thus provided at two levels {a) the logicel inxlependence and
{(b) the physical date - independence, Thus, on the first

ilavel,Aany addition of ﬁéw relations to the logical database
will ﬂét affect the existing application pmgz,:‘am;é. Any
deletiaas w&il also not affect those existing application
programs wﬁitﬁ do not make use of the relations deleted,

On the secand level.{data 1ndependenca is maintained because



~any change in the physical layout of data will not cause a
¢hange in the application programs, except, of course in |
their performance i.é. the physical structure ¢suld be changed
from a hashed direct file storage structure to an indexed
sequential one, or, the 3taxage device eould be changed in
order to store data on 3 faster and more efficient device.,

" Any chonges that occur, ecither on the logicsl level or on
tﬁérghysical level, are taken care of in the interfaces, by
changing the ﬁap?ing as required in them, The application
pragxams run as if no changes have occuyed., A description

- of %he ﬁirecﬁaxia& in which the data definition is maintained
is be given in seﬁtimn 24,

The steps undergone in designing the canonicsl structure are
givan in order below T | -

1, The fifﬁﬁ userts wiﬁw of data is taken and drawn in the
form of a bubble chaxt;_w&th_tha links in it representing
associations of two typos ¢ 1 and m,

Where a concatenated key &s aseé,hi§>is drawn s & bubble,
and the component dats items of the éonmtmataci key are
drawn as seperate bubbles thus i

The representation is chedked for any hiddaﬁvizahsiﬁive
dependencies, which are removed, and it is ensured that



‘singie arrow Iinks from the caneateaateﬁ key go to only
thase dataeitoms which are depeﬁdent on the full concatenated
key and not only on a part of it, In ethex”wa:ﬁs, it is
ensured that the usa&‘é view is in the thind normsl foxm.
2, The next user's view is taken and represented as above.
It is then mexged with the graph or bubble char of the
p@aﬁiﬁas staﬁ%n A ﬁhacklis made for homonyms and synonyms
which are yemoved if thay exist,
3., In the rasuxting graph the prim’azy nodes sre distinguished
fxrom the attribute nadas‘h The primary naées are underlined,
4. For sach association of the keys, an inverse associstion
is added i it ﬁaea,nét already exist. If this results in
en Mg link between keys, and if the inverse assoclation is-‘
ever to be used st any time in the future, it is veplaced by
aé&ing an e#%xava@ncazenaﬁed key as was discussed in figure
2.2 of section 2.1, | .
| 3. . Tre associations are examined to fdentify the xedundant
ones omongst them, Thase ave then uaxafuiry checkod ﬁar'their
meaﬁing end yemoved 1f found gaﬂuinety redundant, o
6. The previous four steps are repeateﬁxuﬂti; all‘uset$'views
have been merged into the graph, _ | |
T  Iha yoot keys are i&antifiéé\aﬂd,tha diagram &5
rearrenged with the root kéys at the top &.0. 211 single
arrow linké between keys should point upwards.
8, The graph is checked for sny isolated attxibuﬁasi and
if thoy oxist, they are treasted as mentioned in paxt vii of
| saetiaﬁ 2§1, _ _
9, The graph is aéjusted to avoid any intaraeeting attribu%asef



The methed for doing this is mentioned in part vi of
section 2.1,
10, The graph is now arranged in groups oF¥ tuples each
hoving one primaxy key and its associated attributes. Each
group is now represented im 2 box, '
1l, All secondary keys are identified and these links dxawn
betweaen baﬁe&. | | |
12, The caﬁaﬂical schema is now converted into a relational
sahéma, _Fbr'd@iag~thxs, each box is represented as a
relstion, Since s5ll links and associstions are represented
in 2 single uniform manner in a relational model, the upwsrd
going arrows which represent links betwoen keys, are
incorporated by adding the root keys as attributes in the
relations from which the single arrows originste i.e. the
root keys now become foreign keys in these relations,
Through this method the infommstion of secondazy key links from
attributes of one relation to primary key of snother relation
is also incorporated. '

The next seatian gives the actual cancentual schema

desianed far the librazy data base.

'd¢3 Th’e ’I“V

”sed,eance tusl schems for the Librazy ﬁatab@se 3

: Steps for merging @ few of the views for the design of
the conceptual schems 8s explained in section 2.2 are shown
below. The same mothod is fulioweﬁ for the rest of the views

to canstruct the final eonceptual schema given,.
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ist view s» Each schcoi, each year, is alloted an smount of

- money %o be spent on oxdering literature for the libraxy.
An acsgunt for every yeaxr is kept of the amount spent and
the balanced amount

- SCHOOLNAME YEAR ANMTALLOTED AMTSPENT AMTBALANCE

vhen represented as & bubble thart :

AMTSZENT

FULL ﬁm‘G‘TI’}NAL DEPENDY. ﬂGY is BN&GREQ AND NO TRANSITIVE
DEPENDFNCY OCCURS,

2nd View t~ Each faculty member of a school is sanctioned
an amount of wuaey every yaar for ordering of meterial for
the librazy. An account is kept of the amount spent and the

balanced amount far sach faculty member

rNum | scroolnamE | yeEar | amrsaxct | rspent | FBALANCE

it is represented 2s a bubble chart, with non full funcﬁiohal

éegﬁnéeneies and transitive dependencies, removed :




~ This view is then moxged with the previous view and
transitive dependencies, 1if any, aré'xﬁmnvaﬂ :

§xﬁ'gigg,aa' Details of suppliers who éuppty the material to
the library sre meintained., Each supplier has & unique

supolier number,

¢

|susme

SUPNAME SUPADDR

represented as a bubble chart with no non.full or transiﬁiwa

dependencies 1

re

Sﬁ?AﬁQﬂ

This view is then merged with the previous views




SUPARGDR

4th View :» for each oxder placed with a supplier, the

order number snd dote of order are maintained

ORDRNUM ORDRDATE

[supumn e

represented as bubble chaxt :




when merged with the previous views :

for each bill given by o suppliex, after paymend
has been maaa. eaﬁh bill is reglistered and given a Blll
registrastion numbex,

for each bill are : its bill rumbexr, the date of the bill,

The detalls of information maintained
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_ and the total amount on the bill,

|etLirecnum | sriisims | BILLDATE | supnume |  AwrroTAL

whon roepresented as a bubble chart 3

BILLNUMB

vhen merged with the previous views :

+YEAR+FNUN




This process of merqgring of views is c¢arried on for 31l other
?views,' The final bubble chart so obtained is a canonical
structure and this is finslly represented as & Relational
For this, the bubble chort is first
‘represented in the form of boxes and then converted into a

conceptual schema.
relational conceptual schema. These steps are shown below,
taking the bubble chart which was derived above for some of
the views.,

{a) The canonical structuze

—-IBILLREGNUM + ORDRNUM

SCHOOLNAME#YEAR | AMTALLOTED | AMTSPENT | AMTBALANCE
sc;ﬂaems;mawsmmm AMTSANCT | FSPENT |  FBALANCE
, -> SUPNUMB SUPNAME ‘sup'mnn
—ﬂ-»{f)ﬂt)%?ﬁ OFDRDATE |
| .,,{Bm.nesrm BILLNUMS BILLDATE l preemm—y



{(B) To convert it into 2 relationsl schems, each box is
represented as 3 relation and the links between keys are
represented by adding the keys as attributes in the relations
according to step 12 section 2.2

AMTSPENT

~ AMTBALANCE

S

-

AMTSANCT

Fsm;r

FBALANCE

SUPNUMB

SUPNAME

SUPADDR

3 Lgmm.fm

ORDRDATE

SUPNUMB

L I—

supplier number is a foreign key in this relation

[BrLLREGNGY

SUPNUMB

BILLNUMB

BILLDATE

AMITOTAL

_E_:z.mssmm +  ORDRNUM

supplier number is & foreign key in this relation.

The relations in the conceptual schema so obteined are

-iaprasented in the convéntional way, with the relation name
foll-wed by the attributes in paranthesis, The relations
. given are in third normal form. The primaxy keys (single and
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concatenated) are represented by the underlined att.ribnte‘s..‘
The relations for the proposed libraxry database are given in

AME, AMTALLOTED, AMTSPENT, AMIBALANCE)

HOOLNAMESFNIM, AMTSANGT,FSPENT, FBALANCE)
SUPPLIER (SUPNUMB, SUPNAME, SUPADDR)
OFDER (QROBNUM, ORDRDATE, SUPNUMB)

BOOKRECOM  { TITLESAUTHOR+VOLUME+EDITION, SCHOOLNAME, FNUM,
YEAR, ORDANUM, PUBNAME, PRICE, RECOMCOPIS)

JURNLERECOM (TITLE, SCHOOLNAME, FNUM, YEAR, ORDRNUM, PUBNAME,
PRICE, RECPERIOD)

CONFRRECOM (NAME, SCHOOLNAME, FNUM, YEAR, ORDRNUM, PRICE)
BILLSUPPL (BILLREGNIM, SUPNUMB, BILINUMB, BILLDATE, AMITOTAL)

BILLORDER (BILLREGN

BOOKINLIB (AGCNO, LITTYPE, BILLREGNUM, ORDRNUM, TITLE, AUTHOR,
VOLUME, EDITION, COPYNO, PUBNAME, PRICE, ARRIVDATE,
- GALLNO, LIBDIV, STATUS, ABSTRACT, NAME, PLACE,
DATE, EDITOR)
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FIELDETAIL (A

CARDDETAIL (CARDNO, ISSUEENAME, ISSUEADDR, NJMOFCARDS)

ISSUEFILE (CARDNO: LNO, ACGNO, ISSUEDATE, DUEDATE)

BOUNDJURNL (TITLE+VOLUME, BILLREGNUM, ORDRNUM, LIBDIV, ACCNO,
CALLNO, STATUS) '

JOURNAL (TITLE+VOLUMENO, MONTH, STATUS)

JFLOSUBFLD  ( LITLE#VOLUME#NO+SUBEIELD

THESIS (ILITLE#AUTHOR, DEGREE, YEAR, SUPERVISOR, INSTITUTE,
LIBDIV)

THESISFLD (TZTLESAUT)

Fig, 2,4



Every year an amount of money is sanctioned to each
school for expenditure on the litersture needed by thet
school, ‘rfhé relation SCHOOLDTA holds information of tﬁe
amount alloted (AMTALLOTED), the amount spent ( AMISPENT)
and the balance amount (AMIBALANCE), every year for sach
school,

In evexry school, each faculty member { represented
by FNUM in that school), has & sum of money alloted o him/
her every year, within which, he/she cen meamend any
literature to be oxdered by the librarxry., The relation
FACULTYDTA has informstion about the amount sanctioned
{AWSMET) + amount spent ( FSPENT) and ih-e» balanced omount
{ FBALANCE) ecach year, for every faculty member.

The relation BOIKHECS
details of books recommended by ecach faculty member. The
restriction placed in the system is thst the same book
cannot be vecommended moxe than once. The tuples of the

 has infamaiim of the

relation contain complete information about the book .
recommended - name of the mxc (TITLE), Auther {s) (AUZ’HBR),
- FNUM, mmm, YEAR, its pub‘lic‘atien name ( PUBNAME) its
price (PRICE)y and the number of -zi;pies recommendod »
{RECOMCOPIS). A tuple is inserted in this relation only
after the recommendation of *L%ha book has been accepted,
‘This_ is done by the user who is entitled ta_inséﬂ in this
relatfon, If the ORDRNUM is blank, it means that the bsok
has been recommended but not ordered as yet. The ORDRNUM is



57

inserted as soon as the oxder i{s placed for a paxti&ulat book.,
A similar iﬁférmatiﬁﬁ is maintained about the journals and |
reports of conferences recommended in relstions JURNLRECOM
and CONFRRECOM respectiweiy@ The relation JURNLRECOM has
information about the name of the joummal (TITLE), its
publisher name ( PUBNAME) the perisd for which recommended
(RECPERIOD) SCHOOLNAME, FNUM ORDRNUM and PRICE. Only when
the journal recommendation has been écespte&. is its entry
done in this relation. If the ORDRNUM is blank, it ﬂ;eans
that the joumsl has been recommended but the oxder is not
placed as yet, . L _

The relation CONFRRECOM has infommation abput the name
of the conference (NAME), who recommended it i.e. FNUM, |
QCHQOLNAME,MYEAR, and the ORDRNUM on-which @rdef.was élaced.
Only when the recommendstion has been accepted is its entry
done in the relstion. A blank ORDRNUM means thst the
conference Tepori has been rocommended but not ordered as yet,
The oxder for any literoture recommended is placed with a
supplier. ?hevsuppliér details are contained in the relation
SBUPPLIER. The details ayxe SUPNUMB, SUPNAME and supplierx
address (SUPADDR), Relation ORDER contains details of the
order placed, These are oyder number {ORDRNUM), date on
which the oxder is placed _(GRQREATE) ana the sup;;lier with
whom that oxder is placed. When the supplier supplies the
 litersture ordercd, an account is kept of the bill against
which the payment is to be made to the supplier. The bill
is ?egistexad'and its registrstion number is given by



BILLREGNUM, This number is always unique and is never
duplicated, " The details of the pills registered are contained
in the relation BILLSUPPL. The othexr details besides
BILLREGNUM are : the date on which the bill is made (BILLDATE),
the supplier by whom given (SUPNUMB), the number of the bill
which is placed on it by the supplier {BILLNUMB) and the total
amount which will be payed against that bill (AMITOTAL).

| Information of the bill rxegistration number {BILLREGNUM) %o
the axder number {ORDRNUM), for which the payment is made,
-a'.nd vice versa, is maintained in the relation BILLORDER., As
‘soon as the poyment of a bill has been made, the literature

- yetelved 1s sccessed 'by. the librazy.

"The relation BOOKINLIB maintains infommation about
books and conference reports accessed by the library, This
information is the accession number (ACCNO)} which is éa‘lways
unique and never duplicated, LITTYPE, the ¢all number
{CALLND), the price (PRICE), the date of arrival in the
library (ABRIVDATE), the library division (LIBDIV), the
status in library (STATUS) i.e. whether the book or
conference report is on shelf, lost or issued, the bill
registration numbex ( BILLREGNUM), Gmmﬁ, puﬁiiShe: name
(PUBNAME), the name of the book (TITLE), its Author (s)
(AUTHOR), volume of the book (VOLUME) edition of the book
_ (EDITION), the copy mumbor of the book in the libraxry
(COPYNO),’ the abstract of the book {ABSTRACT), the name of
the canfémnne,mﬁlﬁ&)g the §Iace a_f. which the conference was
- held {'PLAGE'),‘ the date on which the conference started (DATE)
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and the name of the editor (s) who produced and edited the
report of each conference (EDITOR). LITTYPE is used to
indicate the typeéf literature, i.e. whether it is a book,
conference report or 2 joumal. In this relation the LITIYPE
can have only two values viz. B for books and C for conference
xeports,
LIBDIV is used to indicate the libraxy division in which that
liierawm is kept. For example, in JNU themirgix librazy
diﬁsﬁ.&ns,l | ,
, The relation FZELDE?AI& mtaiﬁs the infoxmation

about the field (FIELD) such as Computer Science, Chemistw
ete, and the suhﬁeld ($UB?I8UJ) such as database, or
csomptster amhitecwm ets,. of the book or conforence repaxt
or the bemnd jﬂumal; each identified by the accession
aumber { ACCHND) , | | |

_ Each membe:: of the ubra:y is givea 2 nu‘mber 0?

ubraxy caxds againat cach ef which c:me baak, or one
senfereﬁce repoyt or one bound journal can be issued. The
cazﬁs f@r each member hava a vniqua card number on ecach one
of them.i The ‘cards for each member are serialed. The
information about c:axﬁ number (GARQ&Q) of cards issued to |
each member ",is maintained in the relation CAQDBETA&L;
Other information in this relation is the nome of the
. member to viham the card fmmbgr is issued (IS_SUE&&,AME) ﬁhe
addrér;s of ihat m@mber { ISSUEADDR) end the maximum mumber of
',cazdzs that each member is entitled to {ﬁdeCARDS) »
A - The details of infaz;natmn maintained when some
| litera*wm is issued to a member of the libzazv is contained
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in the relaotion ISSUEFILE., This information 1s, the derd
number {CARDNG), serisl number of the card {SERIALNO)., At
2 time only & single book can be issued against one cerxd.
The information of the issued material is the ACCNO, the
| déte of issue (issﬂﬁnATE) and the date of yetumrn (DUEDATE),
The journals are received in the library under
diffgfent numbers throughout the year, on, for example, 3
monthly bassis, for & pai@igular year. After all the numbers
for a parf;icuia:: year have been reseiwﬂ, they axe .b@uﬁnd ~
téqether'under one cover and an accession number and call
number are given to this bound wolume. The details of the
Joumals which have,baen bound are m@iataiﬁeéxiﬂ the relation
'SQHQEJQBEL, and of the journals nat,yetﬁaund, in the relation,
JOURNAL. _The‘éeﬁaiis in the relstion JOURNAL are, the name
of the joumal (TITLE), its volume (VOLUME), its number (NO),
2hé'month (MONTH), and its status in the 1ibmazy 1.e. whether
~on shelf or lost. The details of xelation BOUNDJURNL exe Title
(TITLE) Volume (VOLUME), BILLREGNO, ORDRNUM, LIBDIV, ACCNO,
CALLNO, and its stetus in libraxy i,ei'wheﬁher in library,
lost or issued, o -

. Thelﬁetéils of the subfields with which each number
of eaeh;va;ume of a journal deals are maintained in the
relation JFLBsuBFLQ‘ These aye TITLE, VOLUME, NO and the
subfield (SUBFIELD}. Relation JFIELD esnﬁains{infazmatiaﬁ
about the field of each volume of each journsl, The
attributes are TITLE, VOLUME and FIELD,

The thesis of research schalats are alsa:kept in the

library for reference purposes, The details of each thesis
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aye maintained in tho relation THESIS. These axe, the title
or toplc of the gesearch thesis {TITLE) name (s) of author (s)
‘who have written the thesis (AUTHOR) the degrae for award of ...
which the thesis was written (DEGREE)} the yesar of writing the
thesis (YEAR), name of superxvisor under whom the work was
done {SUPERVISOR), the nome of institution from which the
 degree was awarded (INSTITUTE}, and the library division
{LIBDIV) in which it is kept;

The details of the fields to which the thesis beiengs
and the particular subficlds considered in it arxe naintsined
in the relation THESISFIELD. Those details.are the title of
‘the thesis (TITLE}, the author (s) (AUTHOR), field (FIELD).
~ and subfield (SUBFIELD),

The relations axe in third noxmal form, this ensures
data integrity and dots independence. 7

Checks

e

2.3.2 Inte
The integri&y sonstzainﬁs in the database des&gﬁ axe H

that the value of LITTYPE must always be cheaked befoze

1asextian in the relation 8)9KINLIB. Its value could either

be *B? f@r books orx ic’ for conferonce xepaxtﬁ Bﬂfara‘

insertion in the relstion ISSUEFILE of a tuple when some

material iéyiss&ed'fxam_ﬁhe library, the value of $ER£§LN@

for the CARDNO in relation ISSUEFILE must be compared with

the velue of Num@#césms fér-tﬁat éﬁBDﬁ@ 1n relation CARDDETAIL,

The SEnIAENO must be less then or equal to the NJMOFCAEQS.

Ihis is to ensuxa that no m&mbet can issne more matéerial than

he is entitled to ot 2 time, for example, the maximum number
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is limited to six, for a student, and %0 eight, for a teacher.
The value of STATUS in relations BOOKINLIB and BOUNDJURNL
should be only either, INLIB, if the litersture concerned is
on shelf, or, ISSUED} if it ls issued to a member, or LOST,
47 1t connot be troced, The value of STATUS in relation
JOURNAL ¢ould be only either INLIB or 10ST, since unbound

L

Joumals are not issued, When any msterial is issued, the
STATUS must be set to *ISSUED' snd 2 corresponding enfry mede
in relotion ISSUEFILE of the attributes for thaot caxd and

serial numbex,

2,3,3 Dota Segurit

The security of datas is maintoined at two levels.

- The first being that no unouthorized user can access the
datghasa, so the whole database is secure against invalid
users, At the second level, security is maintained on
individual relotions for different operations to be performed
on them, Thisvis achieved by the GRANT facility in the quexy
langusge, described in details in chapter 3, section 3.1.4.

- Only those users who have been grented ihe_ﬁata
manipulation facilities through the GRANT command can perform
the manipulations which axe authorized to them and on those
relations only’ which are specified in the GRANT commend,

The GRANT OPTIONS include all facilities of the language,
n@maiyt the query. MQnipulatian and control facilities.
These aptions can be granted 8s woll as ravaked _

_ All the facilities of the language ara discussed in
detail in chapter~3@
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The dota defiﬁiﬁiﬁn is maintained in the directories
DBMSRD, DEMS85, DBMSOD and DBMOL in the proposed database
model, These directories are accessed by the interface
programs very fregquently and so are maintained as direct
‘files using the hashing technique given in Appendix (3),
It is basically a division technique; which has been found
%o be more satisfactoxy thén\maﬁy of the other technigues [l
in thaﬁi it gives fewer overflows. 'Iﬁ the dix@cﬁary files
ﬂs&dg,each‘bﬁcket contains three blocks and each block
}asﬁtains one recoxd Li.e. the blocking factor 15,1, s0, whon
the search is made for a record, no deblocking is to be done.
The hashed files con be sesrched very quickly because the
key on which the.hashiﬁg function is appliadzis transformed
" to 2 numbérg which rey be the address of the record (or
bucket containing the record), or, it may be a_ﬁaiatér to
the actual address. In the proposed technigue, the key on
being hashed is transformed into a number which is the
actual adérvsé~afithe bucket containing the record in the
file. The search control thus passes directly to the bucket
‘which is then searched for the correct rocord, If the
correct recoxd is not found there, it is,searﬁhed for in
the overflow area which is a #epazate area on the file,
ané where, overflows from 21l butkets ara(staxeﬁg\ This
a%ea is searched ﬁquénﬁiallYAM Qiieﬁtaries can be treated

as relations,



{a) DBMSRD : This directory maintains the definition of
x@latiﬂﬂéw As mentioned, it is a direct access flle, i.e.
2 type 2 file in the HP 1000 filing system and is described
in Appendix {3). The key 1s the reletion name and it should
be f£rom one to ten charscters in length, Corresponding to
sach name is & rastam&/sﬁspené status woxd, whith.vif'set
to 1 means that the relation is in the restored state and
gan be used in any stastement ﬁf'the query langusge, and if
.set to O means that the relastion is suspended and cannot be
uased in any,staﬁement of the query language except the
v'ﬁESﬂORE? statement which restores the saspénded relation,

Fig. 2.4 (3) shows the arrvangement of DBMSKD

Relation name R/S status | Relation | R/S Status
1 « 10 characters woxrd name . woxd —
1l word | 1~10 characters 1 woxd

1213

1 io 4

~

Relation nome R/S Status
— le10 chseracters woxd
' ' , ' 1 word

Fig. 2.4 (a)

Note that the same relstion name cannot be yepeated,
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(b) DBMSoo : DBMSOD: is a type 2 file and meintains the
definition of views defined by different users, The key is
tyiow name? and coxresponding to cach view name is the
fsuspem?/reswm status word which could, as previously, be
O or i, |

The view name must be 1 to 10 characters in length and must
be differxent from any other of the relation or view names
already existing in the database.

Fig. 2.4 (Db) shows the \arrangﬁmehﬁ in DBMSOOD -

DBMSCO"
View name | R/S status | View Nome . R/S Status
1~10 characters word 1«10 characters woxd —
| 1 woxd | i woxd
1 o T
-~ View name R/S Status
— 1.10 characters worxd
1 woxd

Fig. 2.4 (b}

n of DEMSS™
DBMSS: is also 2 direct access, type 2 file., It
- maintains definitions of all attributes in all the relations.
The key is a concatenation of relation name and attribute
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name in that oxder, Each relation name is thus concatenated
with each of its atiribute nemes, The attribute nemes wust
be L to 10 characters in length, thus the key of bsmseﬁ has
& maximum longth of 20 characters, The concatenation forxms
‘& unique combination. Corresponding to each velation name +
attribute name is the 1nfoz@a§ian about that attribute as it
appears -in that particular relatien, The information and its

oxdar is

(1) Type Gives the ‘type’ of the attribute
' It is 2»charaetaxs in lehgth. Values
" can be OL for type 'alpha’. |
02 for type 'alphanamegic*
and O3 for type 'numeric?.

{(1i) start positién t olves the starting position of the
 attribute in the relatfon., The
first attribute in the relation
‘starts from position i, It is
- 4 characters in length,

(iii) Length | Gives the length of the attribute in the
' | xﬁlatinn,‘ The length is written in texms
of the meximum numbex of aﬁaracter$ that
the value of the ettribute could have.
The length is written as a number of

2 cheracters.



{iv) A

relation in

DEMSRD

ointer to the :
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This is given in texms of the

bucket number followed by block
number and is 4 characters in
longth, 2 charactors for each
number,

Fig. 2.4 (c) shows the arrangement in DBMSS:: .

71 {Relation name + | Type Start position | Length
Attribute nsme ) 5 4 characters 2 -y
120 characters characters . characters

i 20 21 22
Bucket no. of Relation Block no. in
-> -~ in DBMSED : bucket —
2 characters 2 characters
{Relation | type Start Length bucket no. |bloek
name + 2 1 posi= : 2 | ©Of Relation no. in
Attribute cheye | tion - chax‘actexs# in DBMSRD |bucket
—p»  name) | acters 4 2 characte 2
1 - 2D chage haracters
characters acters '
{ Relation type Start Length |‘bucket ne, | block no.
neme + posi- 2 of Relation | in bucket -
Attribute ehar- tion chate in DBMSRD 2 chays
— name ) acters 4 actors 2 actexs
1«20 char. characters
charactexrs acters

Fig. 2.4 (¢)
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_ ;. DBMScn. is & ﬁireet a¢sess;
type 2 file. 1% maihtains definitions of all asttributes
in all the views defined by the users., The key is a
éanaaﬁéaati@n'nf the view naﬁe and éttxibute name in that

order. Each view name is concatensted with names of each
of its attributes, A&txihuté names must be 1 to JO
characters in length, thus the maximum length of the
@unaaﬁenatﬁon‘is 20 chazéaters.. The concatensation foms
e unique.cnmﬁiﬁatian,. The information corresponding to |
-eaeh*aﬁmhination\ia-mainteiﬁed in the ofder~givan below,
When views are definad, no physical data is staxed; RN
the view is aaly a logical concept in which the view
attributes are defined in terms of the relation ettributes
already existing in the database and having‘their‘vaiues
stored in the physical files, The definition in DBEMSOL:,
for each view attribute, is thus the definition of the
reiatian’atttibute on which the view sttribute has been
defined, | B

(1) type . @i?és the 'type' of the relation
| éttribute which corresponds to the
view attribute. It can have three
values and is 2 characters in
length, It Ls copled from the
7@it@@taxy DBMSRD, Its value# are a.
01 for type ‘'slpha? |
02 for type ‘alphanumerict
03 far‘type ‘mumerict .
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(i1) Start position : gives the start position of the
| relation attribute in the actual
rolation., The view attribute has
boen dofined on this milatiaﬁ
attribute. The start pesition
length i3 4 choracters, It is
copied from DEMSS:.

(£i1) Llength gives the maximum longth of the value
of the attﬁbﬁta in the actual
relation. The view attrxibute has
been defined on this relation
attribute, The longth is written
as a number of 2 characters,

It is copled fm DBMSS8?
(iv) A pointer to the: given by a bucket number followed
relation '
: by block number and is 4 characters
for each number, |
It is copled from DBMSAL



Fig. 2,4 (d) shows the axmangement'iﬂ DBMSOLL

{View name + type Start Length | Bucket | Block
-~ Attribute 2 gasbw 2 Char- no. | no,
name ) chate. Lion acters | 2 chor-| 2 chats —»
1.20 characters | acters | 4 ¢har. : acters | acters
-, , acters
L 20 22
{ View name + type . | start Length | Bucket | Block
Attribute nome) 2 posie 2 chax. no. no.
—»  1.20 characters zhanu tion | aeters| 2 c¢har-| 2 chap. —°
' | acters | 4 chaxs acters | acters
acters
{View name + . | type Start Length | Bucket | Block
Attribute nasme) 2 posie 2. chate noe, | no,
 —# l1.20 charactexrs | chaz- tion acters | 2 chare | 2 chare
’ S acters | 4 chexs | acters |acters
acters R

Two other directories are maintsined for the purpose of
security restraints, both st the level of the enti;a'da%abase |

- and at the level of individual relations,
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options sllwed tmreach user, The users in the proposed
database model have been divided into three categories, cach

of which is given a distinct user code. This directory is

used to determine whether a particular user is allowsd to

perfom the action requested on any relation' of the datebase.

‘méﬁkﬁié:éctozy 1s mainteined as a direct access file, The key

. is the user code, corresponding to each one of which, are

the options allowed, The three categories of users and their

usey <odes are :

R PN

The éataba,sa; administyratox

Assistant administrater

Genexzl user

User ¢code &
Uéa,r code 3
User codeo :

X99711
Y88123

201234

Figure 2.4 (o) shows the ar:angmnt in USRCD

usicp

acters

User Code
6 chax.

Toption & -

| acters

l=& chozs (9] §

Option 2 .
1.6 choxe
acters

o1l

I 2 3

Opte
fon 7

0l

Option 1, Option 2, ..., Option 7, are any of the options

7

kA

Fig‘é." 2 -_4 ( Q)

‘'which are allowed to the user these
¢ould be SELECT, MODIFY, INSRTN, etc.

and shows that these options sre
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allowed at 2 perticular time to
the user.

Note that only the Data base administrator has the Grant
option .

of USBCOD : This directory maintains
security restraints for diffexent users according to the

~ GRANT OPTIONS for each user, As said before, the language

chosen all-ws security to be maintained through the GRANT
statement of the data-control facility of the languege, The -
directory is maintained as a direct access file, The key is
tho user code to %am the options have been gronted i,e. the
GRANTEE USER CODE, Corresponding to each of this code are
ihe options granted on-ralations ot & ﬁartis_ular time,

| - Overflow area for ¢ach uéer code is defined @3 2 separate
~ srea in the file, The entries are similar to those

described above, If an option is x‘é“;iakad £xom 8 user the
entxy corresponding to that option is deleted from this
divectoxy., The arrangements in USRCOD are given in figure 2.4 f)

[GRaNTEE | Option 1 | Relstion [option 2 [Relation

1 Jw6 chaz- | acters | i.i0 chan.

User Code | 1-6 char- | Bn o1 N

acters - <] | acters

1

61 ' 19.]3 2z

There can be entries for 10 options in one bucket for a
grantee user code in the present directoxy.

. Pig. 2.4 (f)
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Option 1, Option 2, ... &re the ssme as explained for
the directory USHCD

 Relation Bn ... - are any relations on which a
| particular option is granted

The program to create the files including directory files
in the system is the first program given in Appendix (5).



It has already ﬁeen;maﬂtiﬁned that the quezy‘langvage
chosen is based on SEQUEL2 [10); which is a lenguage intended
for the inexperienesd user. It is based on English Keywoxds.
In addition f@ the quexy facility, the language has data
manipulation facility which permits insertion, deletion and
modification of tuples in the database, the data control
facility; which enables authoxizetion of use of dota to
diffexent‘usexx and the dats definition facility which
éﬁébles-definitions of relations, their attributes, verious
alternative views of relations, and their attributes.

The language 1s used as a stand alone language.
| All of its fdatures are based.an-éansisﬁent keyword oriented

syntax., The syntax is given in Appendix (1). '?hié»languaga
accepts 5ﬁatémeﬁts in free fo¥mat, Woxds in the statements |
| should not be broken srbitrarily and at least one blank must
éeﬁazate twmgdiffaranﬁ\w@rdazg and special characters such

as[]( ), -~ = etc., and woxds.

This section describes the various facilities
mentioned sbove, of the language, The semantics of each -
statement is also givun; For the datéiled syntax, the
reader should refer to A@pandiﬁ {1). _'
3.4,1 Query facilities : Quexy facility statements-are
used to retrieve data from the databsse, The statements
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axe doseribed below 1@

1. SELECT A, A

L Az A3 cec An FROM R HERE Ag = [v.]

AD A, = [Vt;] s AND A, =[v.] #

This query retrieves the values of .éttributes A, Ay vens
An from those tuples of Relation R for which the values of
attributes ﬁsg Ag ,;‘.Agbaré v 5t VE .o V xaspeativety.
Hote that the equality condition could have been replaced
by 'z.he tgraater thant « ‘>’ or tless ‘Ehan‘ - ‘¢’ conditions,
hawwar in our database these canditiaas heve not been
implementeé‘ Also, in the actual xmplementatian. the

sonditiaﬂ in the WHERE alause was zastziczed to one,
" 2. SECOUN %. Ay ., Anmamsasa a[v]m

;?his statement retzieve& as weli as counts the ﬂamhar of
tugles of xalatian R, far whiéh the attributes As' ﬁt vesy
A have values V‘t sves V respectivaly. The condition
in the WHERE eleus;e was restriated to one ﬁm the aetuai

_ imylementatian.v . -\

3. SELECT A, A, wes An FFOM R tfmaﬁ]% =[v] Ao

Atw (v,J ... A, a[zr]&mﬁsmk ¢
: Thzs statement selests the vaiues of att:ibutes Ayl A g sees
An from those tuples of zelatian R for which the attributes
l Aga o éz have valués V, ... Vi taspective}y.: Thase
resulting values ézevozdexed in the ascendiﬁg oxrder of the
values af attribute Aki Nots that Ak must be one of the
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atﬁxihutes retrioved, Also, the WHERE clause is again
restricted to one condition,

4, SELECT A& Aﬁ +s+ An FREOM ﬁl 22 WHERE R y A? =

Ry A, #

This statemént selects the attribu tes AL, Az‘g@,g An from
those tuples of relations Ry and‘ﬁz for which the following
condition is stotisfied
that, the value of attxiﬁute Ay in relation R, is equal to

the value of attribute ﬁy in relation R,, Eoch of the
relations, Hlf'and Bavmust gontain al) the aﬁt;iﬁutgs,
mentioned in the statement, o }

A rotrieval problem impoxtant far the 1ibza:y datsbase
that occurs §s that x@trieval is alwoys dane by selecting
attributes fzam thoso tuples faz"which the values of the
attributes occur exaa%ly &s tha values spacified in the
,Bcanditian of the ﬁﬂEﬂE clause of the quexy statements.

% § fhis is not so, the result of a quary*might be blank,
in which case the uaex will nat know the real cause and-

will conclude that the iwformatium r@quized does not exist
in the databsse. This is very inconvenient, and more so
for the'iihmaxy éatabaﬁa?jhacausg such a aitﬁaﬁiaﬁnimplies'
that the user must know for exsmple, the exact title of 2

| book, journal etc%_t¢<£§txiav@aﬁhe:-r&levaﬁtinfazmati@n

eg. Call No., Status etc., about it, Obviously it is very

_inconvenient to xemamhexlﬁhe complete and exaet titles,

In fact, often the user might want to sélect informstion
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about books which contain, say, words like ‘Data-Base' ox |
’ *Gampiier'ﬁasign' etc, in their titles, and not be bothered
with the preceeding or sééééeﬁim parts of the title. The
user might alse often want to selm:t_{ information about books,
theels ete, by the author name, The:e‘ could be more than
one author. It is difficult to zyemembor complete names of
all the authors, In short, there are many instances when the
user would like to ;mt::iev"a information fyom the datsbase
kﬁawing bnly tpart' of the complete value of the sttribute
by which xetxievel is dome. Such a kind of retrievsl is
possible as shown by quéxy statements 5 and 6 below, The
--co;nﬂi_tiéna in the WHERE ¢lause of these queries arxe
restricted ie one {as iﬁ statement 5) or two (as in
‘statement 6), o | |

B, SELECT A, A, +e+ An FROM R WHERE PART A = [v] g

This quegy selects the values of attributes Ayy Ay waey
An from those tuples of relation R in which paxt of the
‘value of attribute ay is equal to V. | |

6 SELECT Al Az.“ mmaaam@sﬁm%ma@x[v]
| aw[v,] ¢

~ This query selects values of attributes A Ave Ay wess An fmm
those tuples of relation R in which the part of the value

- of attribute :\, is egual to v’l, and the part of the value

of attrimte & is equasl 1;:: VZ‘
. Rote that in 211 the above quezy facilities the
*relation?' could either be a relstion of the

-conceptual schema, or & view defined by a user
Bince views can be used in the same ways as raiatwns‘

1
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L, MODIFY RSET Ag = [v,] ... An= [v]

 uHERE Ay = LviJ AND A = [vmj ves AND A = [“’z] ¢
This modifies tho relation R by changing the existing values
of atiributes Ay ses An by se%tlng'them-aquél to the now
values given as Vg ves vg in those tuples of relation R for
which the attributes Ag, A ..., A, have values equal to
vig Vo ces V . respectively. Note that the number of attributes
'to b@ msdifieﬁ as given in the SET clause was restricted to
one in the actual implemantatian,
2, DELETE R WHERE A = [vl] AﬂBAza[Vaj.u AND A v3 ¢
This statement doletes those tuples from the relation R in
which attributes Ay Ay aus An have values equal to Uﬁ,,?ﬁ
e vs rospectively . Note that the ’relation' in the above
statements could either be a relation of the conceptusl
schems, or, be & viewg since views are treated in tﬁa same
ways as ralationss | o
3. ISEINR AL Ay .o A (VI DV] .0y Iv3 $
This statement inserts in relation R, 2 new tuple having
the values @f'att;ibu#es Aps AE s A, equal to Vy, Vo eee.
vn respectively, Ix-is to be noted that the attyibutes Alg
Ay «ss A, are the ssme as those in relation R.

Data definition facilities allow use?s’ta create,

suspend and restore relstions dynamically, and define



alternative viaws af‘st@:ad data,
1. CREATE R (A type [s,] Clength] A, type [s,] [length]
L vee By typefsj [length] ) 4

This statement Creates a new ralatian R with attributes

As Ay ees An. The length of relation name and attribute
name must not be mowe thon JO chsracters each, The word
*tyye@ in tha:aate'dé§iaitian ﬁtatem@nt'gives the type
declaration for each attiibuté;':*type' caﬁ take on the
following values § j ‘ _

ALPHAY, Af the attzibuta valaas are alpha ‘AL#NGM’. if
“the,att:ibute values are alphanumarigg and 'NUMRICY, if

the. atiribute values are numeric, S&Q 5y e S agive the
start positions of attributes Aje Ay «vs A, vespectively
in the relation R. The word. *length' in the statement
denotes the maximum length sllowed for values of cach
attribute in texms of thévnumber'-af charscters, Blank is
counted as & charscter. eg. if an attribute AUTHOR is.
written as MARTIN J.  the length will be takon as 10, |
Alternately, if in the value sbeeifiad‘fax an attfibuteg
tha'laﬁgth is less than-thé *length' givaﬂ=far that ,
attribute in the statement of creati@ﬁ; the value is pedded
with blanks on the right, Gaee a xaiatian is created, its
definition must be maintained in diractaxies. We have used
two dizasterias for this‘purpésew The.ﬁixeetorv‘nameé
DBMSRD .maintains the name of :ﬁiatians and thelr statug i.e,
- whether 'suspended? or *restored?, A relation can be used in
a quexy only 1f it ie in the restored stste, Directory
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DBMSS maintaisis the concatenated vslue of relations with
cach of their attributes, and a corresponding _déﬁiniti@n'
of cach of these attributes is stoxed. A complete
description of the directories contents has already been
given in _sac&im .;2_;._4...-1-.:*
2., DEFVEW ”a* (A (R A A (R A)) vy AL (R AL)) | g
Through this szat.eme‘n@ a uger can define 2 view R with
attributes A}y Ay ... » A taking attributes A), A, .ov s Ay
from mlat;en R;. B could be any relation in the database,
A view can be defined taking some of the attributes of &
. ;rélatian or of another view already defined, Altemate
views of stozed éaﬁa gan thus be defined. In this implomentom
;tian the viaw;.,ﬁefiﬁéé ﬁhﬁuid have attributes taken from one
, :‘alatian only, The length of the view name 2nd attribute
neme defined must not be more than 10 characters each., Each
view must have a neme different from any of the relations
as well as ony of the views 'alm'ady defined, A view can be
%,zset;i in the same ways as a ﬁtﬁx‘ed relation, ' |

| A definitian ofthe view must be maiuiained in
dimctaries as that far azdinaxy relations, We have used
two diractazies for this purpose. The dixactaries are
_::-'
dim@%orias has almady been given in .aeetim 2.,4,1,

1S00 and DBMSOL., A complete description of these

3, SUSRD R F | o |
This statement suspends relstion R from the datsbase i.e. no
retricoval, medification, deletion, etc., can be done on that
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relation, "ffze zsésta.re status word in direcctoxy Bg%ﬁﬁ is
put ocqual to zoro, Views, since they set as yelations ¢an
also be suspended. As is done for relations, the status
word in directory ﬁsm is put equal to zero, Note that
when a relation is suspended, 21l views defined on that
selstion are also suspended. |
4, RESTOR R g
This atatement trestores’ the xeiatian or view named R,
The yestore stgtus wntd is put equal to 1 in,ﬁiz@ctory
BEMSRE oy directory DBMSOO accorxding fo whether Ris e
" relstion or & view respoctively. _&etxiéval; modification,
deleti@n,~inser%ian ete, gan be done only on xalétiﬁns and
fviews whieh are in the restored state.

3.4,4 Data Cont 1 Fecilities

The data mntmi facilities enables the Data Base
Administratur to delegate some of his functions which are
deemed fit, to his assistants or other general users, In
the proposad da%ahase, only.. t!ie G'atabése Administrotor has
the tﬁght to gxaﬂt other facilities amongst users, He may,
if he so wi&hes, grant this right to his assisﬁants too.
This grant of privileges is done w means of thé Cotmend
GEANT& '

1. GRANT P, P, see PpoON B OTO (U] Ll [u,',J .
By ‘this statement, pzivilaéeé Pi; ;Pé' «++ P, on relation R
are grantad to users U,, Uy PR U,s Here P, could be
any privilege, for example Select, Modify, Delete, Define
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view, Insert, Suspend, Restore or Revoke, we assume that

only the Database Administrator and hisg assistent cen creste
relations in the datsbase, and that this privilege cannot be
granted to anyother user. The values of Uy ... U, are
actually the user codes of the users. In the proposed wmodel,
thore are throe classes of usors, Each ¢lass of user has &
unique usercods which, alongwith his privileges are meintained
in directories USRCD end USRGOD, The thrve classes of usexrs

are @

Glagss
1, DetaBase Administyator ~ X99711
2. Assistant Administratox Y88123-
3. General user : 01234

A complete ééﬁ'ﬁl‘ip‘higﬁ’}sﬂf these directories is given in | ,
section 2.4.2, | |

2. Once s privilage has been grented, if mey be withdrawn
through use of the REWOKE command, The named privileges ave
withdiawﬂ from the grantee and slso fyom all thése users to
whom he has granted them, unless those users have snother
independent granting source of the revoked privileges. The
privileges from a user mey be revoked only by the user
who hes granted them, | o

REVOKE f“sz P, oes P, ON f R FROM [Uj] 5.;.-'. | D‘.’hj 8
This statement withdrews the privileges Py, P, ... B

on relation R from users with user codes U; ... U,. As
before Py ... P, are privileges such as Delete, Modify,

Inzsext ete,
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| 'nxese data control facilitles allow the security
éf the database to be maintained, since each user has
tirst tﬁ identifyvhimsélf to the system and is allowed €0
porform an action on the databese only if he is entitled
to it according to the grant options maintained in
ﬁifeeﬁéxies.against his user code. ‘
3.2 jﬁfiﬁgaﬁf HOCESS This section describos the steps
executed duxiag the processing of querles, The steps in

Gﬁﬂxg aré b

(1) the lexical analyzer’
{11) the syntax analyzer
{4i1) the interpretor

Tho whole program has boen segménted. In %his-meths;; the
MAIN PROGRAM always yemsins in the wemory, while cach of
the sogments arxe avei#iayed over esach other as they arxe
called into the memozy, Thus, only thot portion of the
program, which is zaq#ixed at a paxtiﬁular”timé. is in the
~ “memoty. | o
A user must sign on to the dstabsse system by
entering his user code, The velidity of his code is .checked
in the MAIN PROGRAM, which is in the memoyy when the quoxy
pProcessor is.run,‘ If the code is v§1i&, the MAIN PHOGRAM
exccutes, and at the end cails_inta the memoyy, the fizst
segment named LEXCL, which is the lexical analyzéfg The
Yexical anatyzer»hraaké the queyy statement into tokens and
stores them in a twﬁ—dimensian31 axr§y known as the symbol
tahle;,tsrs% 'The tokens consist of two integer numbers.
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The first is the code of that particular token type eg.
keywnxds of the language such as SELECT, FROM, WHERE, DELETE
ves o+ a¥e glven a code equal to 1 identifiers of the language
are given cade.é, literals, code 3 and delimit@#s, code 2.
The second number is o pointer in the table of that token

" type, in which the token is stored, eg. the token for
keyword FROM is (1,2}, Here 1 shows that it is a keyword,
ard 2 gives the position of 'FROM! in the table of keywoxds in
which it is stored, Identifiers, as they occur in the query
statement aze stored in a table for identifiers, ITABL, The
seaondvnumber in the token generated for sn identifier isa
pointer to thet identifier in the table for identifiers ITABL,
Similarby, literals, as they octur in the quexy statement are
stazeﬂ in a table for litexais, ITAB. The seconﬂAnumber in
the token gengrated for a litexai is a yéinter to that
literal in the table of literals, ITAB, It is much easier
4o desl with tokens, which are just integer numbers than with
the actual words of the»quemy statement, The lexical
analyzex ¢alls and is gvexiaid by thef$egment in which

syntax checking is done and which is called the syntax
analyzer or parser. The syntax analyzer abecks the qne!y} ‘
- fiow Adnsthe foxm of tokens, to sec whother it is syntacticany
| correct according to the rules of the underlying grammer of
,th';’- query statement. The syntax analyzer checks each token
fe: its syniagtiﬁ corractness and enters tﬁa token along with
,thé result of thé cﬁeck in a table known as the paxser'tahle
IPRS. The result of a check is either O or L depending on
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whether'the'takgn is syﬁtac&idally~éarrecﬁ or not eg., if
the word FROM (token (1, 2} ) is in the correct place,
its corresponding entry will be (1,2,0) in IPRS, If 2
syntactic exrox o¢curs, the third entry in IPRS for that
token is 1 and the syntax analyzer gives the error diagnostic
and continues to analyze the quexy further, glving error
diagnostics vhersver an exror eccurs, till the end of the
query and stops further execution of the query. In such a
.- gase, the user must feed in his query statement again‘with 
thefemtars removed, af he may, of be so wishes, ‘temminate
thé progess, If no error occurs i.,e, the quexy‘is
syntactically cnrrect, tﬁe syntax anai#zer ﬁéliﬂq and is
‘overlaid by, the velevant segment which interprets the query
néw oxisting in the persed fom in~the parser table 1PKS.
The intarpretor program or segment interprets the semantics
of cach statement and performs actions according to it.

A listing of the entire progrem is given in
Appendix 5, _
, The output for some oxemple queries taken is given in
Appendix 4; ‘ | | |



The syntax ‘of the language used is givan in m? mtation.
Square brackets [ ] indicate optional constructs. The.
terminals of the language are not enclosed mthm angular
brackeﬁs«. Keywa:da are rapresmtefi as capital letter wozds,

" Non terminals are enclosed within angular brackets £ and

> . Note, that in the syntax, the pmﬂugﬁms for the
non.terminal < 15.‘&6:&1 > are enclossd in curly brackets
{and], but in the actual query statement [and Jare used,
Since these squara' bmékets denote something diffexent in
BNF notation, these could not be used in the productions
in the representation of the syntax.

< statement> u=m  <guery statement> §
| <dml statement > ]
| £ddl statement > 4
| < control ststement> ¥

Lquexy statement> i= L select-Clause >
FROM < fyom.list >
WHERE < condition-clause >

<sela¢tﬁe1ws§ > um 351.&6’!‘ <atﬁr§.bute.mme list>

| <ai:tributa name list> s Jattribute name> [< attribute name>]
‘< fmm-list> eom <syatetr»entity name > Esystém entity ﬂame>:]
< systamnentity name> i <re3.ation name> \<view name>
<attribu’he name> teidentifier >

< relation neme> = <ideﬁtiﬂer> B

'd Viaw name > e < identif‘iex >



cAdentifier> = Calpha>  [calpha> | <digit>]]

|<digﬁ.§> [<elpha> | <digit> :]:
£ eondition«elause> = L condition> [< connector > <¢anditian>jz
Zconnector>  u= AND } OR
£ gondition> li& Lexpression ,l.> <ecomparision> < expression 2 >
< expression 1> = Lattribute name>

| PART <attxibute name > |

| |<systemeentity name> , <attribute name >

‘4&@1‘955@@ 2> ism <1.§.tera;> , , - N

|< systemwentity name’ , <attribute name>

| PART <1iteral> |
<mm§§&ris.iaa> 2 ]r—::‘ | > l < \ > I =L

These have got their nomal meanings
like ‘equalto’, 'not equal to' etc,

<Zliteral > itw {<alphe> |
| {< numeric >|
I {< alphanumeric > }
Zalpha> = <alphabet > [< alphabet > 7"
 numerie> = Zinteger>
| < real >
£ alphshumeric> = <.a1;zhabat> [< alphabet >j: < digit >
[« sp.;shar>]2 | Balphahat > | <digit >:]:
[ Ldigit > {fdigit >]2 Bsg.&har >_‘_]ﬂ
o
| Lelphabet> [calphabet> | <digit >
£ sp.char > e oe | | =1 2 |/

|
i
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<al;ai;a_béf> = ,A\g\vslp.lal’s\ﬁlﬁlx‘mllem |
Inlolelalalslelulviulxlylz
Zdigst>  u= olilzlala lsleél7lsle
<infhega£> um [(Sigﬁ>] L digit> [gz‘iigit >]:
{real > 1= <integer> , Linteger 2>
| < sign> . <integer 2>
<integer> «
< }.ntegér> ﬁ [<stgn>] '<iﬁté§er'1>
<;waeger >, <integer> E [<sign>]
<5.meger 1>
'Bs‘iqm] « <integer 2> E Bs&gni]
| < integer 1> |
| l<1ﬂteger> . E ELsi.gn>] <iuteger 1>
Linteger 2>  u= Zdigit> ]_<digit>]
/\intagezf ne <digit > <digit>
| 4ﬁiqﬁ> o +

| - ,_
L-dmz.»étatemnt> o <iﬁéemi§ﬁ>
| | <deletion>
l<mud£fy >
Linsertion®> .= INSRIN <relstion name> <attribute name
1ist> <litersl list>

‘ "
Llitersl list> iz <litersl> [<litezal>]



<de.1estim> | e DELETE Jsystem-entity neme >
Lwheze-clause> !
<Wh&x§-$1-&ﬂéé> tier WHERE <Gandi’tian-elause S
< modify > i MODIPY <system-entity name> <soteclause>
L vhero-clause >
{setwclause> = SET Lattribute name> = <literal>
Lcontrol statement>i= Jgrant>
| < revoke >
Zgrant > nm GRANT <option list> ON <relation name
| TO <1iteral list >
<op*tim 1ist > tm LloptionD> [<aptian>]2
Loption> = mNsRIN | peLeTe | moprey | ResToR | seLEcT
| | secoun | susenp
- L xevoke > i=m . REVOKE <Zoption list> ON Jrelation name>
| FROM <1itexal list>
<dd1;staﬁ;’ement> e Lereste-relation>
| <definc.view >
| suspend >
l<restox:e >

4¢rea€;e~ralatiun>' ' CREATE < relatian name >
| |  Lattribute-definition list>
£ attribute-definition ¥st> = Lattribute definition>
| . [<attribute definition>]"
{ attribute definition > = (attribute name> JItype>
S | §<start position>]  {¢length>Y



45'2%1':!; msition& = Linteger 2>
<length > 1= <integer 23>
Ltype> He  ALPHA
| | | NUMRIC
| aenom |
<-é’@£5;ﬁe;viﬁw > =  DEFVEW J<view name> ({view field list>)

{ view field list> = attribute name > (A:ielaﬂbimz name >
Lattribute namey )

[¢ettribute name>  (<relation name>
| <ptiribute name> ):]n
' 0

{ view name> im Lidentifier >
445%35;.iéﬁd‘> tim swm <‘systfem-§entity name >

{ vestore > = RESTOR <systemwentity name>



The Dgta Fermat in Memory of HP 1000 system for an Integer,
Real and the 3=word Double precision numbexs axe 3

1) INTEGER FORMAT

It occuples one 16.bit word and has a range of
- 213 45 2153

15 | 14 o]

| LT number bits i

Sign bit

2)  REAL FORMAT
It occupies two consecutive l6.bit.words in memoxy

- and has an approximste ronge of 1ﬂ'36 ta»iﬂaa

Implied hiﬁary paint

/

:.s | 14 : 0| wordl
X\\\l Frastimn bits | '

!‘m : 8 |7 1 |0 word 2
Fraction bits | exponent bits | T

Sign bit

sign of axponent

\ : -
A real number hss a 2£3.bit fraction and & 7.bit exponent.
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3-WORD DOUBLE PRECISION FORMAT
It occupies 3 consecutive 16.bit words in memory -
and has an ap?zaximatﬁ.xanga of 1038 ta'hsas

__~Tmplied binary point

'l T;\i - fraction bits

woxd L

——

T Sign aﬁvfmactian -

| 15 - | o | word 2
Fraction bits

lis 8 |7 1 |o]| word3

Fraction bits ! exponent bits -

Sign of exponent

A double precision number has & 3%~bit_fraetian
and 2 7-bit exponent.



HASHING TEOH AN Qve FLOW LHARY .

READ  THE NUMRER (N) OF (WARACTERS N
THE STRING TO BE HASHED

CouNnT = O
SUM = 0 (DOUBLE PRECISION)
e
: e
READ NEXT CHARACTER (SAY A> OF
THE STRING:
W

CONVERT &80 To FLOATING POINT
REPRESENTATION (SAY F)

CONVERT YF’ 1O DOURLE PRECISION
REPRESENTATION (SAY p)

SL = Pexa
SUM = 3um+ §4
COUNTz2 COUNT+ Y

NO

M ES

EQuivaLE~NCE our FlRsT

WORD oF THg
PRECISION (gypm?

‘ POURL e
AND  CALL THIS WORD 8AY 82

W
K= %2 mMos A PrRime ANUMBER

k IS THE HASHED purpur

STOP
%



A3,k  File Manea z : [11] File mansgement is perfozrmed
through calls to the FMP 1ibrazy and by interactive operator
commands to the program FMGR, The FMP calls mainly contyol
input to and output from dise files or poripheral devices |
treated as files, | Dato may be binexy or in ASCII Gode in the
files, Files may v.be stored on disc or they -may-‘ yefer to none
disc peripheral devices, The Batch-Spool Monitor is used to
control and access files whether they arxe disc files or none
disc devices. The information about files is maintained in
directories crested and maintained by FMP, These directories
are the FMP cortridge directory, which is a mester index to
‘2ll active FMP cartridges and the file directory, wﬁi.r:h.
- contains inf#maﬁiw on sach file on @ paﬁiculax gartridge,
- The cartridge directory i.s maintained on the system disc;
while file directory is maintained on each cartridge.
A3.2 FILE TYPES : Eight file types are defined by the system,
Additional types may be defined by the user. Only the fipst
four %ype% differ in formet; all subseguent types 'ds.ff-e:c' only
in the type of data FMP expects the file to contain, The file

type may be divided into three categories as shown in Fig, Al.
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FIG, AL
CATEGORY - TYPE  DESCRIPTION
Gantxal : o Nnnndise device files B
Fixed 1ength. X : Fixed length lza\ward zecard
random access, ‘ files
non-extendable = | '
2. Fixedﬁus;eg defimed ,rec.ard
3. Variable 1ength xanar&s* any
data type
4. Source progrem file; ASCII.
e - Object program file;
gelocatable binazxy |
6 | Executable program file;
memoxy imsge code _
7 Absolute binaxy

8.32767 User defined data format

Type D files : are used to reference nonedisc devices by neme,
The recoxrd format of & type O file is de@ezmined by the device

type,

Type 1 files 1 Type 1 files have fixed length records of
128 words, Because File Management Package (FMP) transfers
data to and fro from disc in 128 words blocks, this file allows

direct access between disc and userts buffer area in his
pxngzam;,ihexeby eliminating the need to go through & Eata.
Gantzul»ﬁiﬂﬂkm< ’
Type 2 files : The record lengths of type 2 files sre fixed,
but the length is defined by the user at file-crestion. The
end-of-file is the last word of the last block and files may
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cross sector oy track boundaxies. Only one logical recoxd is
 transferred a3t a time and the transfer must go through the Data
Control Block, For this reason files of type 2 snd above haove
s slower transfer rate than files of type L, To obtain access
of the moximum number of recoxds {32767), the record 1ength\ﬁust
be 128 oxr 2 multiple of 128 words,

, nd atb iles ¢ are variable length extendable files,
These are not used in the dotabase implementation and so are
not disgussed here,

A3,3 | ile Security : Bach file has a security code. This code

may be zero, negative or positive. A zoro code sllows the file

to be opened to any caller with no restrictions: in effect this
code provides zero security. A positive code restriects writing
on files but not reading; that is, a usex who does not know the
code may open the file for read only, but mey not write on the
file, A negative code restricts all atcess to the file; this
code must be specified in order to open & file protected by 1it,
An attempt to open a file so protected without the security code

reeults in an eXToT message.,

A3.4 FILE DEFINITION ¢+ A filarmay be defined in terms of its
name, size, type and where it is located, The CREAT call defines

@ &issvfilé‘in this way’aad causes an entyzy to be made for the
file in the file directory. Once defined, the file may be opened
for access by any progrem with proper security code. To open a
file mesns to transfer the necessary infoxmation from the file
directoxy to the control woxds of the Data Contrel Block and
thus make & logicsl connection between the file name in the
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diroctory and the Data Control Block for the file, The
CREAT ¢all opens the file to the calling progrom only, and
anly for update., For othexr types of access by other programs,
the OPEN call must be used.

~ Following access, the file may be closed with the
CLOSE ¢all,closing 2 file means that connection between the
Dats Control Block and file diroctoxy enbtzy for the file is
severed, Some FMP calls which have been ased;axe.ﬁisaugsed;
The parsmeters underlined are optional parxameters, Two mm
componly used *giarémétem IUCB and IDCHS are described before
individual EMP calls are described,

A3.5 ICB + ’ﬂﬁ‘is porameter is used in FMP ecalls, It
specifies the array used as a Data Control Bloek of words
defined within & progrem that acts as an interfate betwoen

the program and the FMP, It is an array which contains control
infommation for the file including the filo name, type, size
and location on disc if the file is a disc file, In addition,
"1t scts as a buffer for the physical transfer of data between
@ file and the program. The dimension of IDCB Qm;the sizo of
the Data Gontrol Block must be at least 144 words, 16 words
for file control information and 128 words for the minfmum
buffer, For faster processing a larger buffer may be
specified, | , ,

A3,6 JDCBS : when 2 data control block larger than 144 words
is specified in parsmeter IDCB, then parsmeter IDCBS must also
e Qpeeifiedfa It informs FMP of the numbor of words available
in the DCB buffer for dsts tronsfer, Normslly the IDCBS is
specified as 16 words less than the array size specified for
8.
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ICB  Data control block; an array of 144'Words where n is
. positive or zero, 3 , '

IERR Error retumn; oneeword variable in which a negative
error code is returned, If no errory, it is set to
. the number of 64 woxds sectors in the crested file,
NAME = File namey 3eword é&r&y canﬁaiﬁing.ASGII‘fiie~nama.
ISIZE  File size; 2.word array with numbex of blocks in
first word; if negative, rest of cartridge is
a2llocated to file; second word, used only for
type 2 files, conteins retord iength in woxds.
ITYPE  File type. |

ISECU  Security code; optional l.word varisble in renge
O through $82767; if ommitted, code ie set to zero

and file is not protected,
ICR Cartridge reforence; optional l.word variable; if
: omitted ICR is set to zero and space for the file
may be alloceted to eny cartridee; if positive,
cartridge is identified Wy certiidge reference
number, if negative, by logical unit number,

inces | OCB buffer size; optional Leword variaﬁiez‘it has
already been described in detail in section A3.6.

(i1) oOPEN i A call ta,@ﬁﬂ& opens a file for access; the
f filakmﬁﬁt'hgvg been Grﬁﬂteﬁ:befﬂtﬁ; Fiigs'may'babapaﬁéé'iar
exclusive use of the caiiin§ program or for non-exclusive use
of up to seven programs. A file may bevépanéd‘fgf update or
for standsxd sequential write, I

GALL OPEN ( 0GB, IERR, NAME, IOPIN. ISECU, ICR, IDGBS)

sromoters

IBG&Y | is an explained in éectiah-ﬁB@S
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IERR Error returni l.word variable in which negative
exror code is returmed 1f unsuccessful, file type
if successful.,
- NAME As explained in seskien part (1) of section A:h? s
JOPIN gtzcnsg optional woxd variable set to octal
valua 6 specify nobestandaxd opens, If omitied or
sat to ze:ﬁ, the file is opened by ﬁefaﬂlt :
ISECY 3ezati%y cade, described in section A3.3

ICR ggxﬁzidga reference; described in paxt (i) of section
iTs

ICBS  DCB buffer size: desﬁribed in section A3.5.

{154) CIOSE : To close a file after use, the routine, Close,
is colled, The file remains in the system aveilable to other
programs following the ¢lose; The Dats Control Block is

freed for assotiation with other files, A disc file opened
for exclusive use of €alling program may be txuneated te its

actual length. .
'CALL CLOSE (IDCB, IERR, ITRU)

ICB  As exglained in section A3,5

IERR  Error retumrnjy leword variable in which negative
_error code i retumrned if truncation unsuccessful,
only required when ITRUN is specified,

ITRN Txuncation; optionsl l.worxd variable cantazning

. integer rumber of blocks to be deleted from the

.file at ﬁlﬁﬁiﬁq% if omitted orxr zoxo, the file i%

~closed without truncation; if nagative, anky
. extents are truncated

3.8 g;ggmgggggg : 1nfurmation in files ‘is acuessed by the
'REA&F and WRITF rautines, Galls to these ryoutine are the
'ﬁama vhether the file*is,a'ﬁévice {type O) or a disc file

- {type l'éﬁd ébaveii.'fha»nmrmal mode of access of fiie-typ& 3
and above is sequéﬁtial.a Such files are created with an
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endeofmfile in the first record. The flrst record written
overrides the aﬂé of file and 2 new endwof-file ls written
 immediately following the record, As each subsequent recerd
is wﬁ%’t&ng the process is repeated so that the end-.ofwfile
alwsys follows the last record written, For file types L end
2y rendom access is ﬁhe normal mode. The endwofufile is
written at the end of the file accoxding to the file size at
creation, Since each recoxd is a fixed imgth determined at
creation, the file is easily positioned to a particular recoxd,
| Generally one record is written or read at 2 time, although
moYe may ba.txansféxxed whﬁn'éasessiag a type 1 file.

3.8.1 READE : This routine reads a record from an open file
to ﬁm user buffer, Either one full Yecord or s specified
number of words is read, The xéﬂard to be resd may be the
record on which the file is curzently positioned or, for
type 1 and 2 files, it mey be any _as-pgf;iﬁed record,

CALL READF (I0CB, IERR, IBUF, IL, LEN, NUM)

Parameters
o mes as described in section A3c5.

IERR  Error retumn; leword veriable in which negativﬁ
. error c¢ode is mtumed.

IBuUF User buffer, array into which %he zec.ard is readg
it should be large enough to contain the record;
if IL is specified, it should be length IL.

IiL Length in woxds; optional Leword variable specifying
: number of words to be read; should not be omitted for
type O files, for other files, 1 record is read £f IL
- Af omitted.

LEN | wards read; optionsl leword Variahle in which actuai
number of words read is retuined; set to0 -~ 1 if end.
af.file x%ad; if omitted, informgtion not specified,



NuM Record number, optional l.woxd wvariable set to
yeéord number to be read if positive, to number of
recoxds to backspace if negative; used only for type L
ﬁnd 2 giles; if omitted, vecord at current position
s Xead,

3.8,2 gggzg_s A call to this routine transfers a recoxrd from

© the userts buifer to an open file. For files of type O oz

1 type 3 and abavg,;a specified number of words is written., Type 1
files are written in blocks of 128 woxds, For type 2 flles the
éxae%,xﬁﬁazﬁ-length évaaified at nxeaﬁiﬁn is wxﬁttaﬂs

GALL WRITF (1DCB, IERR, IBUF, IL, NUM)

Pazameters
ncs as éescribad 4n section A3, S

IERR - Exror retum, l»wwxﬁ variable in which negative
: error code is returned,

IBUF User buffer: array containing the record to be
o written it should be laxge enough to contain the
largest z@eard to be written‘ .

IL Length in words, optional l.woyd warieble specifying
number of words to be writton; if omitted, one recoxd
~ is written %o type L and 2 fiies. Zero langth record

. to other file types.

NUM Record number, optional anbxd variable conta&nia%
yocord number to be written if positive, number o
Yecords to backspace if negative; used only for
- type L and 2 files; if omitted, mnaord is wxitten
to current file pasitieng -



ifF you want to continue,
s ogive your query L I vou want to terminate,
ple pive $ din o din Fipst oolann

SELECY YITLE STATUS CALLNO FROM BOOKTIMLIE WHERE. PART AUTHOR = © HaBERMAM 1 4

ples

TITLE - _IHTPUDUGTIOH TO OOPERATIMNG SYSTEM DERTGN
STATUS - S ITMLTE
CrlbLMNG: - S 6B T 06HT13TNA

QUITRY PROCESSED



IF vou want te coentinue,

plo give vour guery . If sou want to terminste,

ple agive F oin dn Tirst celusn : _ .
DELECT TITLE AUTHOR ARBTRACT FROM RODKINLTE WHERD ACCNO = ¢ 115070 1

TITLE 1 - INTRODUCTION 7O OPERATIMG BYSTEM DESIEN
AUTHOR : - HARERMAN AL N,
ABSTRACT ¢ ~ PROCESGOR MANAGEMENT, DEVICE MAMAGEMENT , MEMORY MOAH&AGEMINT

QUERY PROCESSED



T wou want to continue,

plesse adve your guery o If vou want ta terminste,
pleass nive $ 40 din First colunn

SELECT

IR LN ¥

LIGDIV/ COMGE
STATUS - LoeT’

GLHERY PROCESGED

LITRERTY STATUS FROM BOGETNLTE WICEY TITLE = § akY Of COMPUTER PROGRAMMT



If vou want 1o continuve,

please ogive vour query

please give § in dn First column

SELECT TITLE YEAR MONTH FROM JFLDGURFLD WITRE FIELD

TITLE -
YE A1 -
MOMTH -

TITLE:

YEAR
MOMTH: ~

S TITLE -

YEAR -
MONTH, -~
TITLE : -
YEAR -
MINTH: -

TYVLE -~

- COMPUTER DESIGHM

1677

NOVEMBER

COMMUNTCATIONS OF THE ACH
1975
TANUARY
. COMPUTER JOURNAL
107p
FERIEUARY
COMPUTER LANGUAGES

1978

COMPUTFE PHYSICH COMMUNICATIONS

IF you want to terminste,

COMPUTER

SCTENCE

1

A

Rt



YEAR : -
MONTH: ~
TITLE ;-
YEAR: -
“ﬁoNTQ:~
TITLE: -
YEAR : -
CMONTH: -
TITLE (-
YEAR 1 -
MOMTH: -
TITLE
YEAR | -
MONTH: -

TITLE:~

YEAR ¢ -
MONTH ;-

MUERY PROCE

197¢
MARCI! - . )
COMPUTLR GRAPHICS & IMAGF .PROCESSING
1981 |

TANUARY

NOHATHEMIITIOA. PHYSTOR

st
-

COMMUNICATIONG

- TANUARY

COMPUTING REVTEWS

1981 '

JERUARY

COMMUNTUATIONS DF THE ACHM
1970

TANUARY

COMPUTER ANMD RIONIDICAL REOSCARCH

1575

FERRUARY

SEED

v 2 W Ry



TF wvou want to continve, . :

please aive your guery . IFf vou want to terminate. .

Dlease aive % din din First celunsn .

DECOUN 1SGLHADDR CARDMO FROM CARDDETATL WHERE TOSUIEMAME = § DA% PAMPS

T3HUESDDE ;- 0 THELUM HOSTEL T N U
CARDNG : - B, 4- 582 3
THEUEADDR: - I03 THELUM HOSTEL I M 1)

CARDND - .2 36,20 2
COUNT= 2

BUERY PROCEESSED



¥ wou want to continue,
please glLvE your query

IF wou want 1o terninate,
pleage aive $ in

in First coloan :
SELECT TITLE BTATUL FROM JOURNAL WHERE YPAR = [ 1901 1

TITLE: - COMPUTER GRAPHICS & IMAGE PROCESGING

STATUS : - THLTE

TLTLE - LCOMPUTING REVIEWS

STHTIE ;- INLTE

TITLE - COMMUNTCATIONS OF THE ACH
STATUS : - INLIE |

PUERY PROCESSED

3



IrF yoﬁ want to continue,‘ »

plesse cive your query . If you want to terminate,

please give ¢ in in First oolumn :
SELECT TITLE FROM JFLDSURFLD WHYRE FIELD = [ COMPUTER SCTENCE 1T %
_TITL&:* COMPUTER DESIGN _

TITLE : - CCOMMUNTCATIONS OF THE ACH

TITLE  — COMPUTER  YOURMA

TITLE: | COMPUTER LANGUAGES

TITLE:~ CGMPUTER PHYSIC&IGGMMUNICATIGNS\

TITLE: - COMPLITER GQQPHICS A IMAGE>PEOQE§SING

TITLE: - COMMUNTCATIONS TN MATHEMEOTICAL PHYSICS

TIfLE:m COMPLUTING REVIIWE |

TITLE: - = -ﬂUMMUNICﬁTIONE OF  THE ACM

TITLIZ: - o COMPLUITER hNﬁ BIOMEDICAL RESITARCH

QUERY PROCESSED



If you want 1o coentinuve, _

plesse give your query . I vou want to terminate,

please aive % 4in in Firet coelusn

CECOUN TITLE PLUENAMED STATUS FROM JOURMNAL WHRERE YI&AR = 1 198

TITLE o~ COMPUTER GRAPHICS & IMAGE PROGESSING

ALITHOR ACADEMIC PREGS

EYTATUS - TNLTE

CTITLE: - COMPUTING REVTEWS

AUTHIDR ;- ASSOCTATION OF COMPUTING H
CSTATUE: - INLIK

TITLE ;- COMMUNICATIONS 0OF THE &M
AUTHOR ¢ - ASSOCIATION OF COMPUTTHG K

STHETUE: - INLTHR
COLNT= 2

QUERY PROCESSED



fF you want to cnﬁTinue,
Cplease aive your guery. . If vou want to terpinate.
pleass give $ in in First colunn :
DECOUN TTTLE FROM JULDSURFLD WHERE FILLD = [ COMPUTIR SCIINCET 1 4
TLITLE : COMPUTER DESIGHN |
TITLE - COMMUNTCATIONS QF THE A0H
TITLE:? GUMPUTﬁR JOURNAL |
TITLE - Ct‘i}ﬁsﬁ'll"siiiiR Lr’%?'-!(f-.‘:l..mii;E?.S |
TITLE - COMPUTER PHYSICS COMMUNTCATIONS
.TITLE:" COMPUTEﬁ GRAPHICS & IMAGT PROCESSING
TiTLE:w - - COMMUNTCATIONS TH MATHEMLTICAL PHYﬁIﬁﬁ
TITLE - COMPUTING REVIEWS
CTITLE: - CﬂMﬁUNIChTIUN% ar THE ACH P

TITLE - COMPUTER AND BIOMIDICAL #USIARCH
COUNT= 10 , _

QUERY PROCESSED



TF veu want to continue, .
plessze oive your guery . IF vou want to Terminate,

oplease oive $oin in First colean

SELECT THTLE YEAKR FROM JFLDSUDILD WHIRP Pﬂnf GULFTFLD = [ ARYIFTICTAL INTELLIGENCE 3
TITLE - COMPUTER JOURNAL

YEAR - 157e

TYTLE - COMPUTER GRAPHICS & THAGD PROCESSTNG

YE &R - 1981 | o

QUERY PROCESSED



I vou
plezse
please
GELECT

want to coentinuve,
QLVE ypour Query

give % in in First colunn

AUTHOR ¢ - RAMESH PRASAD

INGTITUTE ;- SC&85

J.NLUL NOW DELHY

" YEAR - 1980

QUERY PROCESSED

AUTHAOR INSTITUTE YEAR FROM THI

L And

P14 WHERE PART TITLE =

If vou want 1o terminate,

POINTEL go0e5 ]

X



TP vou want to continue, _
@ pive your guery o IF vou want to terminate,
pleass give ¢ din in Dirst colunn
CELECT TITLE YE&E S7aTUsS FROM JTOURRAL WHERE PARET PUDNMNAME = [ COMPUTING MACHINERY 2

TITLE - cmﬁﬁﬂwiamTIQNS or THE ACM

YEAR ¢ - 1978

STATUG: ~ ‘INLfﬁ

TITLE - CCOMPUTING REVIEWS

YEAR ! - 1981

BTATUG: - THL TR

TITLE = COMMUNICATIONS OF THE ACH &
Yﬁéw:m 1987

SiaTuS;w TNLTR

GUERY PROCESSEDN



TF you want 1o continue;

plesse oive your query . IFf vou want to terminate,

please aive ¥ in in First column _

CELECT TATLE INSTITUTE FROM THLSITS WHIRD PART AUTRHOR = | BAMSAL
TITLE - ECHMIXY GPORTABLE S0 TWARE SYSTEM FOR MIXA
iNSWITUTE:w SCASS T . N U, NEW DELHI

‘BUERY PROCESSED



If wouw want to centinue, _ :
plesse adive your guery . 1F vouv want to terminate,
pleasns oive % in in First celumn

DELECY TITLE AUTHOR. STATUS WHERE CALLMO =
Wreong Kevwerd after lst Kewvwvord . OR  Idaptifis
Fither ldentifier missing afier 3rd Kevword QW =
Fither Identifier missing after 3rd Kevword OR =
QUERY NOT PROPERLY ENDED ’

Sorry. Your Querv is Wrong

.

i

1 % :

ning OR Wrong Kevword aftsr 3nd Kevword
% mMmissina

& Missing




T vou want te continue,
ples=ze oive your guery . IF vou want
pleass give $ in in First colusn

SELECT TITLE AUTHOR STATUS FROM BOOKIM TE WHERE CALLHO = [

LITERAL DOES NOT EXISYT IN BaTA FILE

tTo

tTerminate,

Pt B, 'S
e R TR L) 1N



want to cantvinue,

L HE auery . IF vou want to terainate,
give $ din o in Fierst oolunn '
DUPDETATL O SUPNUM NUMRIC [ o001 1 0 a0 v SUPNLM ML

o youyr f

RIC T ooal v 0 10 1 SUADDE &l Tl [ a0h1 3

e

oz
Eod



TF vou
pleasse
please
CREATE

want to continue,

aive your query . If vou want to terminates.

aive ¢ din in First column |

JURNLDYATL  NAME AaLFHA [ 0001 1 T 40 1 YEAR NUMRIC T 0041 1 1 0

-

A
e

1

FIiLn

ALPHS

¥

¥

frivat



IF vou want to continue, 4

plesse oive vour guery . If vou want to terminate,

pleass give & din in First colusn ' .

CREATE GOOK { ACCNG NUMRIC [ 0061 ) [ 0& 7 CALLNO ALFNUM T 0007 1 1 20 1 PRICE NUMRIC [ 0027 1 0 0% 1 ) 3%



If vou want to continue.please give wvour query .,
I¥ you want to terminate,plesase give $ in first Ccolumn
DEFVEW BUKLIST ¢ TYTLE ¢ BOOKIHNLIBTITLE » AUTHOR ¢ BOOKINLIBAUTHOR » PRICE ¢ BUOOKIHLIBPRICE 2 STATUS ¢ BOOKINLIBSTATUS )
Query is syntactically correct »
QUERY IS5 PROCESSED



T wou want to continue,pleass give yvour
If you want to terminate,.p

WODIFY BOOKINLIB SET STATUS =
Tuple before updats is :-
PRINCIPLES OF COMPILER DES
ipdated racord

PRINCIPLES OF COMPILER DESIGHN
WERY PROCESSED

L}
]
xZ

ease give ¥ in first
[ INLIB 3 WHERE TITLE

aHD 4.V, %

AHD Aa.V. &

column

COMSC,

-~

o
o

UL pal Jd.o ' 2 500 )

INLIB EOMSC,

ULMAN J.D, 2 500

I PRINCIPLES OF COMPILER DESIGH 1 AHD AUTHOR = [ AHO ALY,

[

£91,3, DZAHEEPR

681,32, 028HEBPRZ

& ULMAN J.D.
1180¥8C0

11S078C0

]

3



If vou want to continue,please give your query,

If y¢ou want to terminate,pleaze give § in first . coiumn

DELETE BOOKINLIB WHERE TITLE = [ MIRNRI/ZMICRO COMP, ] AND AQUTHOR = [ CRAFT
QGUERY PROCESSED : : : :



If vou want to continue,please give your gquary.
If you want to terminate,please give $ in first colamn
INSRTN BOUKINLIB WHERE TITLE AUTHOR VOLUME EDITION [ OPERATING SYSTEM 1 [ GHOSH 1 0 2 10 2 1 %

3

Tuple to be inserted is -

OFPERATING SYSTEM GHOSH ' 2 3
Tuple to be inserted is :-

MNNNANNNNRNNRNNNNNNENNNNMNENNNNRNNNRNR

UYL DRIULD U U D iygaaiagg

RY IS PROCESSED



-

If you want to continue,pleass give your qUBErY .,

If you want to terminate,please give € in first, ) column
SUSPHD BOOKIHNLIB $

RUERY IS PROCESSED



m

If you want to continue,plerase giwve your query .,
CIf you want to terminate.please give $ in Tirst . Column;
SELECT TITLE AUTHOR FROM BOOKINLIB WHERE ACCHO = [ 115073 1 %

RELATION IS SUSPENDED, RUERY CANNOT BE PRUOCESSED



If vou want to ceontinue,please give your quary,
If you want to terminate.pieass give $ in first

RESTOR BOOGKINLIE $

fuery iz syntactically correct

QUERY IS PROCESSED

column



If yod want to continue,please give your Coquersy,

iIf vou want to terminate,pleaszse give £ in first column
SELECT TITLE AUTHOR FROM BOCOKINLIE WHERE ACCHO = [ 1154072 1 #
"TITLE:- PRINCIPLES OF COMPILER DESIGH
AUTHOR : - AHD A.V., & ULMAN J.D,

HIJERY PROCESSED



If you want to continue,please give your query .,

If you want to terminate,please give $ in first column
GRANT DELETE MODIFY ON EDDRLNLIE ToO [ ¥g88i23 1 #
QUERY PROCESSED



If vyou want to continue,please give vour guery,

I wouy want to ferminatz.plisease give € in first ' column
LGRANT DELETE MODIFY ON BOOKINLIB TO [ 201234 1 ¢ "
You can’t give your grant right to user - 201234



If vou want to continue,pleass

If ywou want to terminat=s,plea
REVOKE GELETE MODIFY ON BOOKIN
GUERY PROCESSED

!”'lﬂ

v '—?_ %



ACREAT T=00004 15 ON CRO0016 USING 00003 BLKS R=0021

6001
ooo2
1003
g004
go05
ao06
peaz
6008
apoy
6010
0011
oni2
6013
n014
801G
0016
0617
6018
0019
0020
aaai
po2e
0023
0024
gea2y
ne2s6
0027
0028

FTNA L.

5

10

20

87
145

P9
100

PROGRAM KREAT ( ), THIS PROGRAM I8 TO CREAT NEW FILE
INTEGER TDCRO144) NAME(3) , ISTZ4E) ,IGECUCE) , TRUF (40)
I6IZ(1=1500

IBLZ(2)=40

IBLMNK=000040R

WRITE(L, 1)

FORMAT(/GIVE FILE MNAME;_‘}

READCT, 220 ) NAME

WRITE(1,5)

FORMAT("GIVE SECURITY CODE: ™

READCT, 10 (ISECUCLY , L=1,3)

FORMAT (3a8) i

FORMAT (3A23

CALL CREATC(IDCOR, TERR ,NAME, T81IZ,2,0,18)
TFCIERR VLT 0 GO TO 99

DO 145 T=1,3318 .

CALL SFILLCIRBUF,1,80, TRLNK?

READC(Y ,82) (IBUF{KO) ,KO=1,128)

FORMAT (1284A2) '

CALL WRITFOIDCR, IERR, TRUF,40)

IFCIERR.LT. 0 0 TN 99

CONTINUE

CaLl CLOSECIDCE)

sTop

WRITECL,100) TERR

FORMAT( xnaxxxxxsnxigts® FMGR ERROR xxxxx%x%x%x%%x%xx’ 14)
END



ADEMS1 T=00004 I8 ON CROGO16 USING 00011 BLKE R=0073

6001
B002
0003
0004
6005
0004
B0y
0008
069
0010
0011

0p1o
0013
Ty
0015
0016
01y
0018
0019
0029
0021

noae
0023
0024
0025
0026
noay
0028
0029
0030
0031

0032
003%
0034
0035
00346
0OA7
0038
6039
0040
0041

0042
1043
0044
00A%
10464

FTN4, L

FROGRAM TOKN,3,,,,,:,, THIS IS5 OUR MAIN PROGRAM
¥ S 2 F 31 TP E T T E T L I L LTI LI ILISE TR LT LTI TLTEIIIIIL T LR
C THIS I8 QUR MAIN PROGRAM WHICH CALLS SEGMENT LEXCL
C 32 22 EITLIER L LE LTI EIEIETITEELIX I TLLEILEE TEEEEIIEIEETEETETTIEELE LTS

INTEGER ISTB(S0,2),TTARL(30,22) , ITARCE0,42) , IPRE(S0, 3) , KNAME (3)
%, ICODE (20, ISTE1(20,8) , IDCR(144), TRUF (144) , NAMS (), IBUF2(96) ,
xISECUCH) .
COMMON ITAK, ITART, TSTE, MM, M, IM, IPRS, TQRY, IF, ISTR1, KM, ICODE, JLLVAR
%, JFLAG, MFLG , TBUF2 |
DATA TCODF , KNAME , NAMS/8, 2HLE , 2HXC, 2HL , 2HUS, 2HRC , 2HD /
, DATA ISECU/2H-7, 2HS6 , 2H19/
BLANK=020040%
e VALIDITY OF THE USER IS CHECKED T ep——
WRITECL, 1)
1 FORMAT CIH , “GIVE YOUR USER CODE:_’)
READCT,5) (ICODECKY),KI=1,6)
5 FORMAT (&A1)
CALL HASS(ICODE, 6,7, NUMER) |
CALL OPENCIDCE, TERR,NAMS, 1, TSECUD .
IFCIERR.NE.2) GO TO 50
CALL SFILLCIBUFZ, 1,48, BLANK)
CALL READECIDCE, IERR, IBUFZ, 48, LEN, NUMER)
IFCIERR. LT, 00 GO.TO 50
CALL CODE | o
WRT TE CIBUF , 103 CICODE CIK)Y, TK=1,4)
10 FORMAT (6A1)
TER=0 SRR
TFCISCOMCIBUFR, 1,6, TRUF 1, TER)) 40,45, 40
49 WRITE(6,41)
41 FORMATC(IH , ‘YOU ARE NOT A VALID USER’)

sST0p

50 WRITECL,51)1IERR

$1 FORMATCIH , ‘FMGR ERROR sxxzxxxxxx’  14)
STOP

G e GEGMENT LEXCL T8 CALLED v e oo oot o s o
4% CAaLL CLOSE(TIDCE)
CAL.L EXECCICODF , KNAME)

EMD
C TP TP T PRI TTT T TLTE LB LELLLEIITLEL LSS LTI L REL I EFEDLTL LTS TELIETE DT

SUBROUTINE HASS CIBUFF,HAR, IDIV, NUMER) , SURRCUTINE USED FOR HASHING
DEIMENSION TRUFF(20), ALPHIC3D), ISUM(Z)

DOURLE PRECISION SUM,N ,ALPHZ(IM

EQUIVALENCE (SUM, ISUM(2))

SUM=0,DOD -

DO 10 JT=1,MAR



6047
0048
0049
g0%u0
0051

4032
00353
0054
(121
8056
0057
6058
01059
0060
0061

6062
0063
1064
1065
80566
8067
0068
G669
6o70
0a71

ho72
6073
6074
go7s
0076
ne77
0e78
1079
6089
{081

6082
0083
nos4

¢085 -

0086
§087
0088
008y
0090
0091
vogz
0093
n074

ALPH1 (J) =FLOATCIRUFF (I))
ALPHZ (1) =DRLE(ALPHL (1))
N= (ALPHR T ) ) %
SLM=GUM+N
10 CONT INUE
K=IBUM(R) |
NUMER=MOD (K , IDIV)
WRITE (1,20 )NUMER , ITRUFF
20 FORMAT CIH ,17,5X,30A1)
RETURN
END
o PP T TP L ETEL I P L P T EPEFEEITEE T LTI P EIE T ET TP T I TE LT TS LY
SUBROUTINE CONVR (NUMHAS, IR, CONVERSION FROM I FORMAT TO ASCIT
IF (NUMHAS . GT.9) GO TO 50
TE=0
CALL SDEAZ(NUMHASG, 1,2, 1E)
TR=NUMHAS
GO TO 8%
59 N=HOD (NUMHAS , 10)
M=NUMHAS/10
TE=0
CALL SDEA2(N,1,2,1E)
CALL SDEA2(M,1,2,1E)
CALL SMOVE (M,2,2,1E, 1)
CALL SMOVE(N,2,2,18,2)
8% RETURN
END .
T IOEPTEEPETTITIZTTIT LTI LT IR TELI LD ILITTLLETELLELIELEE LT ST L LR R
c THIS SEGMENT EREAKS THE QUERY INTO TOKENS
15066 00 96 96 06 55 36 36 9036 6.3 6 36 06 36 36 3006 3636 36 30 00 36 50 26 690 56 36 36 3056 36 3 06 5606 6 36 20 3030 06 36 56 36 36 36 30 96 30 3694 6 36 036 3696 96 26 30 46 %6 %
PROGRAM LEXCL ,S
INTEGER TRUF(256), TRUF1(40),TARA(S,34) , ISTR(S0, 2, IDCE(144)
%, NAMS(3) , ITABL(30,22) ,LL(30), ITABC30,42) , TCODE(R20) , ISECUCE)
*ELANK , TBUFE (96) , TNAME (3) , IPRS(50,3), ISTRI(20,8), TCODHC20)
COMMON TTAR, ITABT, ISTE,MM, M, M, IPRS, TQRY,IF, ISTR1, KM, TCODE , NUMER
%, JFLAG,MFLG, TRUF S |

0 o o et e e THE KEYWORDE AND DELIMITERS USED IN THE QUERIES

[’; ﬁf.‘[._ G'{I‘)EN BE'LOM 1104 40 0200 S0 s s Letn MO TIES Sars cout = A ds $ROT EP03 Y S KRS G40 HBeE e H4RY Fie seow SaNS S0 Ami ey b Sekn WY e F0D s o1 e
DATA IARA,NAMS/1HS, 1HE, 1HL, 1HE, 1HC , 1HT, 1,1, ,
% 1HF , 1HR, 1HO, tHM, 1H ,1H , 1,2,
*1HW, 1HH, 1HE , 1HR , 1HE , 14 ,1,3,
XTHO, THN, IH L TIH L1H 1M 1,4,
#1HO, THR , THD, 1HR , 1HE, 1HY, 1, 5,
X1HD , 1HE , 1HL, 1HE, 1HT, 1HE, 1,6,
%1HI, THN, 1HS, 1HR , 14T, 1HN, 1,7,
$IHT,1HO, 1H 1M S 1H 1H ,1,8,
*1HR, 1HE, 1HA, 1HD, 1K ,1H ,1,9,
%LHN, THUY, THM, THR  1HI, 1H0, 1,10,



009%
0096
toe7?
noes
0099
0100
6101

0102
0103
0104
0105
106
0107
0168
109
0110
#4111

0112
0113
0114
0115
0116
0117
0119
119
G129
g1zt

t122
0123
8124
012%

D126
6127
0128
4129
130
0131

0132
6133
0124
§135
0136
0137
#138
0139
6140
0141

4142

e e THE QUERY 1% READ

*1HC, THR , 1HE , 1HA, THT , 1HE 1,11,
%1HA, 1ML , 1HF , THN, 1HU , 1HM, 1,12,
¥1HD  1HE | 1HF | 1HY, 1HE , THW, 1,13,
%1HS, 1HU, 1HS, THP, THN, THD, 1,14,
%IHR,iHE,1H0,1HD,1HK,iHE,1?lﬁ,
% THM, 1HO, 1HD, 1HT, 1HF , 1HY , 1,164,
®1HS, 1HE, 1HT ,1H L 1H ,1H ,1,17,
¥1HG, 1HR, 1HA, THN, 1HT ,1H ,1,18,
#1HS, 1HE , 1HC, THO, 1HU, 1HN, 1,19, /
%1HT, 1HA, THK, THT, THN, 1HG, 1, 20,
¥IHW, THI, THT, 1HH, IH 1M 1,21,
21HA, THL, THP  THH, 1HA 1H 1,22,
%1HP , 1HA, THR ,1HT, 1H 1M 1,23,
%1HMA, 1THN, 1HD, 1H ,1H ,1H ,1,24,
$1HR , 1HE , 1HS , 1HT, 1HO, 1HR , 1, 25,
x1H=, 1H ,1H ,1H ,1H ,1H ,2,26,
#1HY AH 1M CIH 1M L1H 2,27,
wiH=, 1HC, 1H L 1H ,1H 1M ,2,28,
%1HE,1H L 1H L 1H ,1H ,1H , 2,29,
%1H%,1H ,1H ,1H ,1H ,1H , 2,30,
¥1MC,IH L 1H L 1H L 1H 1H ,2,31,
F1HC, IH L 1H S 1H 1M S1H 2,32,

%1H>,1H JIH L 1H L 1H L 1H 2,33,

%1H, JIH L1 L 1H LI 2,34,
wawus,wuac,hnn /

DATA ICODF , INAME , TSECU/8 , 2HEY , BHTA, 2HX ,2H-7 ,2H56, 2H19/
K0

KM=

L0

M= 0

LGC=0

KA=0

Tt

IBE=0

1C=0

M=0

M=0

TKEY=0

Th=0

BLANK=0200408

IF (HFLG. EQ. 1)GO TO 4%

+ eres swv aews A% Grme bare rbak eadt SPES PHEe SOTL $ubd eore Crep abee Terr 3o Boin

NRTTL(l 1)

s 4741 o240 BeRL drem S00s Some ot 918 S8 WA

FURMA!(IH , ‘PLEASE DO NOT BREAK A FULL MORD BY & BLANK OR ANY 7,

#/, "SPECIAL CHARACTER PEPITIE LS SE D ELET TS LTI

WRITE (&,&)

FORMATC(INL , 777777, TIF you want to cont1nu¢ please give your
xquery.’,/,° If you want to tersminate,please give $ in first



0143
0144
01 4%
0146
0147
0148
0149
6150
8151
0152
0153
(1154
0155
0156
0157

01358

0159
01640
0i&6d
80162
163
N1464
§i165
0166
0167
0168
0169
80170
0171
8172
0173
0174
017%
0176
6i77
0178
0179
. 0180
0181
g1a2
0183
0184
0185
0184
1187
nias
0189
0120

* column 7))
Cal.lL SFILLOIBUF 1,296, BLANK)

3 READ(1, 4) TRUF

4 FORMAT (25641 )
WRITE(6,8) IRUF

8 FORMAT (1H ,256A1)

5 K=K +1

IFCIBUF (L) L EQ.1HEY GO TO 90%
IFACLER, 256 60 TO 75
DO 10 I=1,40
190 CIRUF1 (L) =1H
DO 20 T=K,258
O IFCIRBUFCDY LNE JTH ) GO TO 30
20 CONTINUE
30 J=0
J=Jel
IFCIRUF (LY LJER.IHEY GO TO 900
TFOIROF (T JEQ.IHEY GO TO 360
IBUF1 (T y=TRUF ()
BO S0 K=X+1,286
TFCTRUF GO L EQG.1HE) GO TOQ 900
IFCIBUF (KD LERIH GO TO 1548
Ju= J41
TEBUF1(Jy = TBRUF OO
590 CONTINUE
75 IF (IBUF(K-1)  EWQ, 1HEGO TO 9010

WRITE(L,760)
7640 FORMATCIH , “INPUT ERROR‘)
5TOP

99 WRITE(L,100) IERR
100 FORMATCIH |, “xxxsxssnsxsxsx %y FMGR ERROR %xaxXnaxaxxxxxx’,14)
srop
TR ITLIRET 2T TITIIETIL IS EIEITETIITITIIITLILILEIITIEL TS ILELILELILEEL LT

.
‘ AwES S AL B AA0s et e S0 B S90S TOa8 4001 0w Hire SN0h MmAI SUS WATH SbvE wHRe FER cher S40F Slan $TY Sk S1CD Srut UbeR SITE HEIG BEST Sah GaEB Cods HEd IR SeR Saie IO BT SR Levs et WA S1% MW Sa4t e awid Se0 Name Sumh £30 SHU FIes ST SO SOTS WD Gheb R1D AT 1T 430 S0 gne BSR40 dem

THIS PART CHECKS FOR IDENTIFIERS,KEYWORDS & DELIMITERS
CODE FOR KEYWORDE =1
CODE FOR DELIMITERS=Z
CODE FOR IDENTIFIERS=4
(5 e e o e s o s e e 45 5 5 8 1 e 7 554 1 1 12t e S 0 o 5 e e 1 4 i S e o 0
150  LEN=J
PO 1606 IJ3=1,34
DO 15E Jr=1,J
IFCIRUF1CTT) NE.TARACTIT,IX)) GO TO 1460
185 CONTINUE
IKEY=IKEY+1
JIwJ -1
IFCIY O NELLENY GO TO 160

' e een e M ame 34EE G ete So6n BmD se0) vams 4oy SRIs Serd g Sosd speu 6T GhHE PHIF Gres seps THIS SIAL I oves FLSE Gve HEP egn TS yoep ETE TN M54 7006 PeeS Vamb S PAra b4 OO SRh CVIs mya 04R areh 4198 Mt Beed Ie O3

el e

me s0m 4ars €1 tors HIa SN0 SHHE seed MO daah Srm arcs SEE THG U103 many Sebr



¢1v1 C THIS PART WRITES CODE FOR KEYWORD & DELIMS IN ISTR,THE SYMROL
6192 ©C TABLE

Py N
10 G [ e vom some o e o e ot s e s e o 36 S A S5 1 8t s B 1 T A A 8 2t A S S A 4 L A 0 B a1 B SR B 1 Bt e 9 1 4 1 e

0194 IFCIKEY  NE . 1) GO TO 154

0195 CALL CODE

0196 WRITECITODH, 210 (IBUFT (LK) LK=1,6)
01972 210 FORMAT(6A1)

$198 DO 211 ITvaR=1,11

0199 TBEG=7+(IVAR-1)x8

000 JEND=13+ (JVAR-1) %8

0201 IF(ISCOMOICODH, 1,6, TRUF2, IBEG, TERY) 211,212,211
n202 211 COMTINUE

0203 STOP

8204 212 CaLL SMOVE(IRBUF2, TEND, IEND+1,TLVAR, 1)
0245 CALl. CODE

0206 READ(ILVAR, 213)LIVAR

6207 213 FORMAT(T2)

0288 IFCLIVAR VEQ.1) GO TO 1354

0209 JFLAG=0

6210 GO 10 1354

6211 154 JFIL.AB=1
0212 18¢ MN=7

0213 MM=MM+1

0214 NN=1

0215 TOGTR(MM,NN) = TARA(N,TII)

6216 TGTBOMM, NN+ =1ARA(NLT I

0217 TFCCISTROL, 1) LEQL 1 AND, CCISTROL,2)LER 1) L OR, (ISTR(1,2) . EQ.18) .
6218 X¥ORCISTROL, 2 EQ. 1113560 TO 149
6219 . 50 TO G

0220 1469 CONTINUE

0221 M=+l

G222 LAh=H

0223 IF(H.NE. 1) GO TGO 190

02¢4 165 DO 170 KK=1,20
B22s 174 ITART (M, KK =TBUF 1 (KKD

p2a6 KK=KK~1

02e7 =T+l

D228 L CIL ) =KK

022 ITARI (M, 21)0=4

0230 ITABL(M,22)=H

6231 NANA=HM

0232 185 MM=HM+1

G233 HiN=1

1234 IGTE(MM, NND=ITaRL (M,21)
0235 TSTB(MM, NN+1)=ITART (M, 22)
0236 M=1AA

4237 GO TO S

4238 189 Kit=KM+1



0239
02490
t241
0242
0243
0244
024%
6246
0247
0244
0249
0240
g2%1
p2ha
0253
- 0254

0%

0256
0257

0258

pesy
02640
261
0262
263
0264
0265
0266
G267
0268
0269
0270
pa27y
0272
0273
0274
0275
0276
6277
0278
0279
4280
028
0282
0283
6264

- 0285

01286

191

190

200

300

305

310

a1z

315G

320
322
324

330

PO 191 IU=1,6 .
TSTRLCKM, TUY=FBUF 1 I

ISTEL (KM, TU =TSTE (MM, NN

ISTEL (KM, TU+1) =TS TE (MM, NN+ 1)

GO TO S

IK=0 -

DO 200 1C=1,H-1

TK=1K+1

Ki=LL{TK)

DO 19% TE=1,KK

TF CIRUF 1 CIE) . NE. ITARLCIC,IE)) GO TO 200
CONT INUE

TR=1E-1

IF (IR, NE.LENY GO TO 200
M=1C-

KK=TB

I1AA=TAA~1
60 TO 185

CONT INUE

GO TO 165

DO 430 IR=T,256

Ka=KA+1

TRUF 1 (K& =TEUF (IR)

GO TO 312

DO 310 FK=KA-1,40

TBUF1 (JK) =1H

LI=q

GO TO 322

IF(KAEG.1) 6O TO 430
IFCIBUF1CKAY LEQ, 1HI) GO TO 315
IFCIRUF T CKA)Y JER. 1H$) GO TO 380
IFCIBUFTCKAY LEQ.1H ) GO TD 400
TEE=0

GO TO 430

IFCIRUF 1 (KA~1) . EQ. 1HE) GO TO 390
IFCIBUF1(KA-1) EQ.1H > €O TO 305
L3=0

DO 320 1LK=KA,40

TRUF1 (LK) =1H

D0 325 KL=1,KA-2

TRUF1 (KLY =TRUF 1 CKL+1)

TEUFL (KA-1)=1H

KA=K A~ 2419

IFCIM.ER.0) GO TO 350

DO 340 IA=1,JTH

00 330 IE=1,40
IFCITARCTIA, TB)  NE, TRUF1CIE)) GO TO 340
CONT INUE



0287 TEMP=1CC

1288 N=40

g2gy ICC=TTARCIA,N+2)
3290 MMM+

0291 NN=1

0292 GO TO 360

0293 341 CONTINUE
(1294 CRRXRXXAARAXXRAXREL XXX RLAXRRDXRX KRR RRA AL R L RRRRARRRERRRXXALXRRX XX RKXRLK

6295 € LITERAL TABLE ENTRY
0296 € CODE FOR LITERAL=3

DRP7  CRBHALEXREHRK WK AIMA KRN KK X %K X225 50307 0329633 3600 36 36 9603656 36 36 36 26 38 36 36 36 26 36 36 36 6 94 3696 26 % %6
0298 350 MM=MM+1

0299 Tie T+ 1
0300 1CC=T0C+1 ¢
8301 TEMP=1CC

0302 NN=1

0303 N=ag

0304 DO 352 TVUAX=1,40

0305 352 ITARCIM, IVAX)=1H

0306 DO 355 JT=1,N

0307 355 ITARCIM, JTY=IBUF1(IT)

0308 TTARCTH, N+1)=3

0309 ITABCIM, N2) =TH

G310 CRERBXTBHRRIRABRTRH KKK KKK KK TR K220 5 650 %6230 2696 5696 20 96 330 2 36 362 26 20 2636 26 2 36 %906 % 6 A 3¢ 4
0311 C SYMBOL TABLE ENTRY

03172 CRRRAXAXRREXXXRBXERRERK XKLL RRERRRRXRERRLAXLRLRRRXRR XX TR KT R LR RR KR KR XX
0313 360 ISTRB(MM, NN =3
0314 ISTEOMM, NN+ 1) =ICC

RSV P2 22232222 PILEEETTEELDLIELEELISRLELEIZETELLESELTLEEILTTDEEEE DD LTI DT DL
0316 K=

0317 ICC=TEMP
0318 K=1IR
4319 GO TO 3§

0326 380 WRITE(&,385) :

G321 388 FORMATCIH , 71 I8 MISSING FOR LITERAL AYOUR QUERY TERMINATED’)
0322 396 sTap

1323 390 WRITE(6H,375)

0324 399 FORMATC(IH 0 & 1 I9 PROPER BUT NO LIT. IN RETWEEN’)
0325 aT7op

0326 400 IF(IRUF1<(KA-1) L EQ. 1HDDY GO TO 4140

0327 IBBE=TIRE+1

0328 IFCIBR.EQ. 1) GO TO 430

0329 410 KA=Ké&~1

0330 430 CONTINUE

0331 K=IR-1

0332 GO TO 5

0333 <00 CALL EXECC(ICODF, INAME)

0334 9095 END



0335
1336
0337
1338
0339
0340
1241

0342
0343
0344
0345
0346
0347
0348
1349
0350
03491

0352
0353
0354
0355
0356
0357
0x58

0359

03690
0361
0362
0363
0.3464
3365
0366
0367
0368
1369
8370
0371
0372
0373
0374
0375
B3A76
0377
0378
0379
03840
06331
H382

PROGRAM SYTAX,S
CRAXXARXRRERA AR ARRARL AR XA AXRAARXH ALK KRR EARXBRLRXR XXX KRR TN NX R TR %N AR NA %
C FROM THIS SEGMENT A& ERANCH IS MADE TO THE APPROPRIATE
C SEGMENT FOR SYNTAX CHECKING
CRXNBUARXXRXRREAXAARRRERXXKRRXERRXERERXRLELAALERLRRRERRRANXKLXRRXLRRXAR

DIMENSION ISTB(S0,2), IPRS(S0,3), ITARI(30,22) , ITARC30, 42)

%, LNAMT (3, LNAMP(3) , LNAME(3) , LNAMA (3) ,LNAME(3) ,LNAMG(3) ,LNAM7 (3)
*LNAMB (3), LNAMI(3) , MNAMT (3)

COMMON TTAR, TTAEL, ISTER, MM, MT, ML, IPRS, TQRY , IF
T NAMES OF SEGHENTS CALLED RY SYTAX ARE GIVEN e

DATA LNAMI, ICODF/RHOCH, RHEC, 2HK ,8/

DATA LNAM2/2HDE,2HLT,2H /7

DATA LNAMB/ZHIN, ZHBR,2H 7

DATA LNAMA/ZZHKR , 2HEA, 2HT /

DATA LNAME/2HMO, 2HDF , 2HY /

DATA LNAMG/ZHGR , 2HAN, 2HT /

DATA LNAMZ/2HES,2HPN,2HD /7

DATA LNAMS/2MRE,ZHST, 2HR /

DATA LNAMY/2HMRE , PHVG, 2HK /7

DATA MNAM1/ZHDE, 2HFV,PHW /

IFCISTE(L,1) . NE. 1) GO TO 10 .
S ———— CHECK 18 MADE TO BRANCH TO APPROPRIATE SEGMENTS et

IFCCISTECL,2) EQ. 1) . OR. CESTRCL,2) JEQ.19)) GO TO 30

IFCISTR(1,2) EQ. 11} GO TO 50

IFCISTRCL,2) ER.6) GO TO 40

IFC(ISTR(1,2) JEQ.7) GO TO 4%

IFCISTECL,2) EQ.16) GO TO 55

IFCISTE(L,2).EQ.16) 60 TO &40

IFCISTECL,2) .EQ.14) GO TO 65

IFCISTR(L,2) EQ. 152 60 TO 70

IFCISTRCL,2) EQ.13) GO TO 75

IF CISTECL,2).EQ.25) GO TO 68
10 WRITECT,R) |
2 FORMAT (1M , ‘SYNTAX ERROR,CHECK FIRST WORD OF YOUR QUERY /)

STOP
e o THE APPROPRIATE SEGMENT IS CALLED e e i e
30 CALL EXEC(ICODF,L.NAM1)

40 CALL EXEC(ICODF,LNAHZ)
4% CALL EXECCICODF,LNAM3)
50 CALL EXECCICODF,LNAMA)
55 CALL EXEC(ICODF,LNAME)
60  CALL EXEC(ICODF,LNAMNS)
6% CALL EXECCICODF,LNAM7)
68 CALL EXECCICODF,LNAME)
70 CALL EXECCICODF,LNAMY)
75 CALL EXEC (ICODF,MNAM1)

, END
PP TIPSR TR TP LTI L PE LT T LT TP P L PP LT TP L LTS ST LL L L



6383
0364
0385
0386
0387
0388
0389
0X90
0391
0392
0323
0394
039%
N394
13¢7
0398
0399
3400
Nani
0402
G403
6404
040%
0406
0407
0408
1409
6411
0411
0412
1413
0414
041y
04164
0417
0418
0419
0420
0421
N4z
0423
0424
0425
0426
0427
0428
0429
§430

» THIS SEGMENT IS CALLED BY SEGMENT SYTAX
CXXX@(’X‘XXX%X*XK%XX'X"’X-X‘X-X‘XXX'XX;‘CXX’%XVKX"(XX7AXHX%‘X"("X*XX'YX}CXXX"(X'X“XXXJ{%X'VXXXX'
PRUGRAM CHECK,S, ,, SEIvY THIS 16 THE PARSER FOR QUERY FACILITIES
DINENSION 1A(50,2) . TR(S0,3),TE(?,3), INAML (3>, ITARL (30,22) , ITAR(30
%, 42, K INM(3)
COMMON ITAB, TTAB1, 1A, MM, MY, ML, IE, IGRY, TF

DATA JNAML,KINM, ICODF/2HGR , 2HYA,2H , BHCL, 2HEA, 2HR ,8/
M1=1
N1=1
IX1=0
Commmmmemmens TR 1§ THE PARSED QUERY TABLE GENERATED o
G ZERD OR ONE 18 ENTERED IN IB DEPENDING ON = s
C WHETHER EACH WORD IN THE QUERY I5 SYNTACTICALLY -r—--ow--
C CORRECT OR NOT e e
£ IX1 KEEPS COUNT OF (1,2) IN ISTE
IY1=0
C  IY1 KEEPS COUNT OF (1,3) IN ISTR
IP1=0 :
€ IP1 KEEPS COUNT OF (2,34) IN ISTR .
181=0
C  IG) KEEPS COUNT OF (2,26) IN ISTE
IR1=0
C IRY KEEPS COUNT OF (4,)AFTER (1,3) IN ISTE
1Z21=0
C  IZi=1 TELLS WHEN BUERY ENDS OR WHEN LITERAL COMES
151=0
€ IS1 KEEPS COUNT OF (1,5%) IN ISTE
IR=0
£ IR KEEPS COUNT OF (4,) AFTER ¢1,2) IN ISTE
TORY=0
€ IGRY TELLS THE TYPE OF SELECT QUERY
TE=0

€ IF TELLS THE NO OF ATTRIRUTES AFTER SELECT
DO 15 I=1,iiH
PO 15 =i,
IBCT, Jy=1ACL, 1)
15 CONT INUE
TFCIRCL,2) ER.19) IQRY=4
10 TRM1,3)=0
24 Mi=M1+1
IF (ML LGT. M) GO TO 75
IF(M1.NE.2) GO TO 40

Grmmmmmemmes FIRGT ID AFTER FIRST KEYWORD IS CHECKED — —w-mmrmm s
IFCTACHL, N1 NE. 4) GO T0 11
IF=1F +1
GO O 190

11 WRITE (6, 21)

30 TR(ML,30=1



6431

G432
0433
D434
0435
D436
0437
0438
0439
014490
4413

1442
0443
0444
3445
0446
0447
0448
01449
0450
04%1
0452
0453
0454
0455
0436
0457
0458
0459
460
0461

HaL2
0463
D464
046
0464
0467
0468
0449
3470
1471

0472
0473
3474
04745
0474
0477
0474

. 60 TO 20
Crrmrmmmmmmmen GHECK FOR KEYWORD ‘PART? IN THE QUERY e
40 TFCCIY1.EQ. 1) AND. (IRT.EQ.0), AND, (IAMHI, N1 .EQ.1)) 60 TO 130

[ GYNTAX CHECK OFTER KEYWORD ‘WHERE e o
IFCIYELER. 1) GO TO 9% |
Lo GYNTAX CHECK AFTER KEYWORD ¢ FROM e o

IFCCIXLER. 1)L AND, (IACMI,N1) . ER.4)) GO TO 2%
o CHEGK FOR IDENTIFTERS IN THE QUERY e

IECIACML,NDY LEG.4) GO TO 46
4% IFCIACML,NID LNE, 1) GO TO 70
IFCIZ1.ER.1) 60 TO 115
TECTAGHMT,NT+1) NE.2) 60 TO 50
IX1=IX1+1
IF(IX1.GT. 1) GO TO 20
BOOTO 10
46 IF=]F+}
GO TO 10
25 IR=1R+1
IFCIRLER. 12G0 TO 41
IFCIR.EG. 2060 TO 42
WRITE (&, 32)
G0 T0 30
41 IFCIQRY.EQ.4) GO TO 10
TURY=1
GO TO 10
47 IQRY=2
G0 TO 10
50 IFCCIXT L ER. 1) AND, CTAGHT,N1+1),.EQ.3) . AND. (IR.GT.0)) GO TO &0
WRITE(6,20)
GO TO 30
60 IYi=IY1+1
TFCIYL.GT. 1) GO TO 30
GO TG 10
70 IFCCIVEILEQ.1) . AND, (TACHT,N1) . EQ.2)) 6O TO 80
TFCCIRTLER. 1), AND. CTACMI,NIY L ER.3)) GO TO 110
75 IF(OIZ1.EQ. 1) AND, (M1 . GT.MM> ) GO TO 200
IFCCIZY L EG. 2)  AND, (M1 . GT. MM)) GO TO 200
TFCCIZY . EQ. 1) AND, (CTACMT, N1 EQL 1)) GO TO 115
IFCMTLGT.MM) GO TQ 120
WRITE(H,23)
GO TO 30
Cormmmmemmmmes CHECK FOR ‘¢ AFTER ‘WHERE’ IN QUERY S
80 IF(IACMT,NI+1) L ER.26) GO TO 90
Lo CHECK FOR 7,7 AFTER “WHERE’ IN QUERY oo o oo o e e
TFCIAMY,N1+1).EB.34) GO TO 100
WRITE (L, 24)
GO TO 30
990 IFCCIRYVER. 1) AND, (181 .EQ.0)) GD TO 85



479
1480
0481
0482
1443
0484
0465
0486
6467
1468
0489
0490
0491
6492
0493
0494
0475
0496
0497
0499
0499
0500
0501
0502
0563
0504
0505
(1506
0%507
0508
0509
08510
0511
051
6%13
514
4915
0516
6917
%18
0519
0520
0521
ogan
0523
0524
0525

0526

8%

9%

TFCCIRTLER.2) . AND, (IPT.EG.1)) GO TO 88
WRITE(6,23)

GO TO 30

TR1=1Q1+1

IFCIRTLEQ.1XG0 TO 310

WRITE (6,260

0 TO 39

IFCTAMY,NTY NE.4) GO TO 45

IRT=IR1+1

Comommmom s CHECK THE /WHERE CLAUSE’ IN QUERY — ~——meeweee

100

105

31
110

130

140

141

142

126

145

IFCIRTLVEQ. 1) GO TO 10
IFCCIRY L EG. 2) L AND, (IS1.EQ. 1)) GD To 110
TFCCIRYVER. 3D AND, (IQT.ER. 1)) GO TO 10
TFCCIRTLVER.4) AND, CIP1.EG.2)) 60 TO 110
IFCCIRTLVER.2) . AND, (IFY1.EQ.12) GO TO 10
IFCIRTLEQ. 1) GO TO 105
TFOCIRTLVERLE) . AND, (I61.EQ. 123 GO TO 105
WRITE(H,27)

GO TO 30

IPA=IP 141

GO TO 10

IFCIACMT, NT+1) L NE . 5) GO TO 39

IG1=T51+1

TQRY=3

GO TO 10

WRITE (6 ,R29)

60 TO 30

1Z1=171+1

IFCCIZY . EQ. 1) AND, CIP1,ER.03) GO TO 10
IFCCIZT.EQ. 12 AND. CIPT . ER.2)) GO TO 10
IFCCIZ1 . EQ. 2 AND . (IR1.EQ.2)) GO TO 10
WRITE(6,28)

GO TO 30

IFCIAGMT,NT+1) L ER.23) GO TO 140

WRITE (&,23)

60 TO 30 ,

IF COMM-M1) LEQ. 7)Y GO TO 141

IF CCMM-M1) L EG.3) GO TO 142

GO TO 125

TORY=5

60 TO 126

TRRY=6

TB(M1,3) =0

K1=M1

DO 145 I=1,MM-K1

M1=M1+1

DO 145 J=1,2

TECT, 3)=1AML,T)



0H27

Hee
0529
4530
1531
anie
0533
0534
B8535
1536
0537
05328
0539
0540
0541
NS42
0%543
0544
0545
0544
N547
0548
0549
0550
05%1
055
0553
0554
055%
0556
0557
0558
0559
0560
05461
0562
0563
0564
0565

66
0567
01568
05469
0570
0571
On7e
0573
0574

oot o SURROUTINE ‘PRT’ I8 CALLED WHEN THE QUERY HAS ‘PART”
C IN ITHS WHERE CLAUSE o e e
CALL PRTCIE,MM—K1,3)
Mi=K1
PO 1%0 D=1 ,MM-K1
Mi=Mlel
IB(M1,3)=TECT,3)
150 CONTINUE
GO TO 200 P
21 FORMAT(IH ,‘Tdentifier is missing after 1st KEYWORD’)
28 FORMATCIH ,’Wrong Keyword after 1st Keyuword OR  Identifier
¥missing OR Wrong Keyword after 2nd Keyword’)
23 FORMAT(1H ,’Either Identifier missing after 3rd Kevword OR
#4 =4 qg missing’)
24 FORMAT(IH ,‘Either 7 =’'‘is wmissing OR 77,77 is missing’)
29. FORMATC(IN ,’Correct Keyword missing’)
26 FORMATCIN ¢ =7’ oaccurs mere than once’)
a7 FORMAT(IN , " Tdentifier missing after’’ = 7 0OR ‘7,7’ isg
xmissing after /=7 OR ‘7, after /=’ is in wrong place’)
29 FORMAT(1IH ,“‘Literal in wrong place’)
32 FORMATC(IH ,‘Wrong Nusber OFf Identifiers After Keyword ‘/FROM‘ Y 7
120 WRITE (6L ,S) :
5 FORMATC(IH , QUERY NOT PROPERLY ENDED )
GO TO 200
125 WRITE(G, &) ‘
b FORMAT(1IH ,‘Query Not Proper.Check Last 7 Words Of Your Gluery’)
15 e e THE PARSER TABLE IS5 CHECKED FOR WRONG BYNTAX —wemme—-
200 DO 210 IP=1,MHM
IFCIBCIP,3) (EQG. 1) GO TO 991
210 CONTINUE
(5 s IF NO SYNTAX ERROR QCCURS, SEGMENT QRYA IS CALLED e
CoaLL EXEC(ICODF, TNaM1)
791 WRITE (&, 995)
?95 FORMAT(IN ,“’Sorry, Your Query is Wrong /)

Call EXEC (ICODF ,KINM)
END

¢ THIS I8 SUBRGUTINE ‘PRTY CALLED RY SEGMENT /CHECK’

SUBROUTINE PRT (IX,M,N)
DIHENSION IX(7,3)

M1=0

Ni=1

M1 =M1+l

IF(M1.GT.M)> GO TO 100
IFCHLER,7) GO TO 1

GO TO 2

GO TOCS, 15,5, 25,35, 1%, 3%) , M)
GO TO (5,25,35),M1
IFCIX(MI,NI)Y (ER.4) GO TO 10



BE75 WRITE(6,41)

1576 GO TO 30

6577 1% TFCIXCML,ND) NE. 1) GO TO 11
0578 TFCIX(ML,NI+1),EQ. 24> GO TO 190
0579 WRITE(G,42)

0580 GO TO 30

0581 2% TECIXOME,NTY ONE.2) GO TO 12
0599 IFCIX (M, N1+1) L EQ. 26) GO TO 10
0583 WRITE (& ,A43)

0584 GO TO %0

0HBY 35 TFCIXCMT,N1) L ER.3) 6O TO 10
0586 WRITE (&L, 44)

0587 GO TO 30

0568 10 IX (M1, 30 =0

058R9 GO TO 20

0590 11 WRITE(&,42)

0591 "GO TO 30

0592 12 WRITE(L ,43)
0593 340 THAML,3)=1
04594 GO TO 20 '
0595 41 FORMAT(IH , ‘Tdentifier missing in query after Keyword PART %)
NG%6 42 FORMAT(IH , ‘Keyword “AND‘’ missing )

0597 43 FORMAT(IN 7 /=’ is missing’)

0598 44 FORMATC(IN , ¢ Literal nissing’)

1599 100 RETURN

L

0600 END

0601 PROGRAM KREAT,S

0602 DIMENSION TACS0,2),18(50,2),1TAB1 (30,22), ITARCI0, 42) , INAM(3),
0603 *TSTE1(R0,8) ,KINM(3)

0604 COMMON ITAE, TTARL, T4, MM, M, T, 1B, IQRY, IF, ISTHI

0605 DATA ICODF, INAM,KINM/8,2HKR, 2HET ,2H  , 2HOL , 2HEA, 2HR /
0606 ID=0

0607 € ID KEEPS COUNT OF IDENTIFIER AFTER ¢ IN ISTH

0608 1K=0

0609 € IK KEEPS COUNT OF KEYWORD AFTER ¢ IN ISTE

0610 £h.=0

0611 € IL KEEPS COUNT OF LITERAL AFTER ¢ IN ISTR

0612 Cummmmemmee LR 18 THE PARSED QUERY TABLE e e i
0613 DO 5 Im1,M -
1614 PO S5 J=1,2

061% 5 TECT,T0=14801,0)

0616 L=1

0617 =1

0618 10 TRCL, B)=0

0619 20 Lo=bot 1

0620 IF (L. EQ.MMY GO TO 80

0621 IF(LLGT.MM) GO YO 100

0&22 . TFOLLONE 2 GO TO 40



0623

D624
0625
0&&6

0627

0628
n62Yy
630
1631

0632
0633
0634
B6HAS
3636
0637
1638
0639
0640
0Had

N642
0643
0644
0645
0646
0647
3648
0649
650
3651

0652
0653
0654
HEI)
0456
0657
0658
3659
0660
4641

0662
0663

UH464

0665
B66SL
0667
668
0669
§670

Crommmemmmemmm CHECK 2nd WORD OF QUERY TO BE AN IDENTIFIER  —meweewos
Groemmmmmeeme ENTRY TN IE FOR SYNTACTICALLY CORRECT WORD IS 0,
C AND FOR A WRONG WORD IS 1 o
TFCTAL, K EG. 4) GO TO 10 |
WRITE (6 ,51)

GO TO 30
Lo CHECK FOR 2 ¢ AT THE 3rd QUERY WORD e
40 IF(L.NE,3) G0 TO %50 '

TFCEA KX EQ.2) 60 TO 4%

WRITE (& ,52)

GO TO 30
4% IFCIACL , K+1) EQ.32) 60 TO 10

NRITE(&,&E)

GO TO 39
Crmmcm s mmsmens - CHECK FOR IDENTIFIER aFTER {7 IN QUERY e o e e e 8 1 s o
S50 TFOCEACL L LER 4 JAND, (CIR.ER.0) . AND, (T EQ.03) GO TO 40

TFCCTACL LI JEQ. L)Y JAND L (ID.EG. 1)) GO TO &%

Commememmmmemmes CHEGK FOR LITERAL AFTER 7 ¢/ IN QUERY e
IFCCIACL, KO LER,3)  AND . CIKLER. 1)) GO TO 70 .
WRITE(6,54)

GO TO 30
e CHECK FOR THE *TYPEY OF THE ATTRIBUTE — —emwemesc s

cmm

5% TFCCTACL,KH1) VEG. 100 OR . (TAL,K+1) ER, 12) ,OR. (XA, K+1) ER, 22))
%GO TO 65
WRITE (& ,53)

0 TO 30
60 ID=1D+1

0 TO 10
6% TH=TK+1
GO TO 10

70 Th=Il+1
IFCILEQ. 1) 60 7O 10

IL=0
1D=0
TK=0
GO TO 10
Lo CHEGK FOR /)7 AT THE END OF QUERY o

80 TFCIACL,KY EQ.2) 60 TO 85
WRITE (6 ,59)

30 TBCL, 3 =1
GO TO 20

25 IFCIACL,K+1) . EQ.33) G0 TO 10
WRITE (6, 59)
GO TO 30

51 FORMAT(IH ,‘identifier missing’)

g2 FORMATC(IH , “Deliniter ( is wmissing’)
53 FORMAT(IH , ‘Wrong Keyword’)
94 FORMATC(IH ,‘Error after ( in pour query’}



0671

0672
0673
0674
067%
0676
W&77
0678
0679
0630
n6E1

feap?
N&683
1684
0468
G686
0687
1608
N6BY
84690
0691

0692
VL9E
0694
0L9%
0696
0697
n6%8
1699
0700
07401

6762
4703
0704
g70%
0206
707
0708
a7ay
9710
1711

B712
071%
0714
0715
847164
0717
0718

S99 FORMAT(IH , 7 77377 is missing at the end of your query’)
100 PO 110 LK = 1,MM .
TFCIRGLK,3) JER.1Y GO TO 150
116 CONTINUE
oo e e e IF QUERY I8 FOUND TO BE SYNTACTICALLY LORRFPT
£ THE SEGHMENT “KRET IS CALLED . e e
Call EXEC{ICODF, INAM)

150 WRITE (6,155 )
155 FORMATCIH , “Borry, Your Query is Wrong?)

CALL EXECCICODF ,KTNM)
END

PROGRAM INGR,S

C % THIS SEGMENT IS TO CHECK SYNTAX FOR INSRTN STATEMENT *

DIMENSION TACS0,2),18(50,3), ITARL(30,22), ITABCE0,42) , INAM(3),
% RNAMCZ)

COMMON  TTAE,ITAEL, TA, L, M, H

DATA ICODF, INAM,LRNAN/S,2HIN, 2HET, 2HN , 2HCL. , 2HEA, 2HR /

PO B =1,

PO 8 J=1,2

g TECL, ) =TIaAC1,T)

ﬂwmwm»xxx&x*xxxuxxxxxxxr«xxx&*x«xxxxxxuy*xx*xxxxxxxxxnxxﬁxx%«xxx
L owmee VARIABLE ID IS USED TO DENOTE IDENTIFIER IN STATEMENT %
C ~~-=% VARIABLE LIT I% USED TO DENOTE LITERAL IN STATEMENT %
C ¥ VARTAEBLE TF I8 USED TO KEEP ACDUNT OF PROPER PLACE
c ¥  FOR IDENTIFIER & LITERAL IN QUERY STATEMENT %
¢ P PP F TP P PP TP DT TP P TE T LRI P LS PT LT TET DL ST TP L P

1D=0

1L.IT=0

TF=g

H0 140 T=1 L
IF(L,GE . 4) GO TO 346
GO TOC10,20,30),1
e PP T P T T T I L LTI EL LS P TL T DI TP T T LI ETIL LTI IETL LTI
¢ % NEXT STATEMENT CHECKS FOR FIRSGY QUERY WORD INSRTN IN %
'™ 320 30 36 % 06 K 96 2 3 % 2% AUERY STATEMENT EXRRALERURLERRLXR LR RERRERRK
10 IFCCIBCT, 1) EQ 1) AND, (IB(T,2 EG.7)) GO TO 15
i3 TRCY , 30 =1

GO TO 140
1% IR(Y ,3)=0
GO TO 140

;e ¥ %% NEXT STATEMENT CHECKS IDENTIFIER IN QUERY STATEMENT xxxxx
20 TECIBCI, 1) . E0.4) GO TO 15
GO TO 12
30 TFCIBCT, 1) . EGL 4 GO TO 35
GO TO 12
3% ID=1Db+1
GOOTO 15
36 IFCIBCI, 1. E8.4) GO 1O 40



6719
072
0721
G722
7e3
0724
0725
0726
nzay
0728
47ay
172350
0731
g732
N73X3
07354
0734
0736
0737
8738
0735%
07440
{17414
0742
0743
$744
0745
07464
0747
0748
0749
.07 1)
751
0753
0753
0754
0755
07%6
0757
0758
759
0760
0761
0762
0763
0764
0765
0766

¢ —meex LTTERAL is checked in next statement %
TEATROL, 1. EQ.3) GO TO 60
GO TO 12
448 ID=1Dh+1
€ ——--% Check is made in next five statements ¥
C ~~—=% for proper place of IDENTIFIER & LITERAL in query statement XX
IFCCID.ET. LITY (AND . (T EQ.L)) GO TGO 48
IFCCIDLER.LITY AND . (LLEQ. L) . AND . (IF. E].0)) GO TO i
TFCCIDEGR LTI LAND (T LT L)) GO TO 51
IFCCID BT LI AND (LU LT LY L AND L CIFLER.0)) 6O TO 135
IFCUIDLT.LITY L AND (XL EQ.LDY GO TO 48
GO T0 12
48 TRdl, 3)=1
WRITECT,1351)
GOTO 170
91 IF=1F+1
GO TO 12
S0 IRCYL, 3)=0
GO TO 169
b8 LIT=LIT+1
ITFCOLIT.OEQ.ID) L AND. (TLEQ.L) AND. (IF.EQ.0)) GO TO 58
IFCLIT LT I LAND (T LLT.LYY GO TO 15
IFCCLIT LTI CAND (T ERLL)Y)Y GO TO 48
TFOCCLIT.CTVIDY AND. (I LE L)) GO TO 48
IFCLIT EQ.IDY JAND. (T.LLT.LY)Y GO TO 51

TR(T, 3 =1
149 LQVTINUF
C =~wwex Flags affected during syntax checking are chockvd *
C % for error possibility HXXEXAXRRBXLXEXRELXLXXRAXXXL XK

170 DO 149 I=1 L
IFCIRCY,3)NE 1) GO TO 149
GO TO 14g
149  CONTINUE
169 WRITECL,157)
GO 7O 16?
148 TF(IBOL,3) E4.1) WRITE(L,153)
¢ —=—-% Error is checked & its djagno@sa is g:van %
TF(IRC2,3) JEQ. 1) WRITEC(L,154)
IFCIRGE, 3 EQ. 1) WRITEA(L,155)
TFCEF.GT. 03 WRITR(L,152)
Call. EXEC( TCODF LRNAM) :
151 FORMATOIH , "No correspondence between Literal & Idetifier’)
152 FORMAT(IH ,‘lLiteral has come before end of Idetifier in Query’)
153 FORMAT(IM /4t your 1st Query Word no keypblord THSRTN /)
154 FORBATOIM , ‘68t vour 2nd Query Word no Idetifier’) s
15 FORMATCIH 74t your Jrd Query Word no Xdetifier’)
157 FORMAT(IH ,‘Your query is syntactically coerrect’)
C ——==% Correspoending semantics rovtine ig called provided guery is co



767
0748
0769
N Vg
0771
0772
0773
0774
0775
0776
0777
N778
0779
0780
0781
6782
4783
0784
o785
3768
a7ey
0788
0789
0790
1791
CR79R
1793
n7e4
079%
0794
arev
0798
0n7ey
6300
0301
agee
ngo03
ngga
08405
N804
1321104
G808
4809
0810
0811
gg12
0813
0014

CALL EXECCTCODF, INAM)

162
END
PROGRAM REVOIK,S
MR 2 2 2T 22T LT TTEFETFFEFIT L EE LI TE IS TP IELEDLEIT LTI T LD
c ww—"*%x this segarent checks the query statement to REVOKE the x®%-—w-
M %% granted OPTIONG viz, TO MODIFY , TO DELETE , TO INSRTN sxx
C ®%% From avthorised veers K%¥
C B H0 KT I 630 646 36 DI K 20K 3056 20 20 34 36 36 90 30 00 38 00 06 0 230 00 36 30 40006 08 5 00 96 0 90 9090 30 2636 06 30 36 30 6 36 36 ¢
DIMENSTON TACS0,2) ,I3C50,3) ,ITABL (30,220, ITARC30,42) , INAM{3)
%, LRNAMCE)
COMMON ITAR,ITARL, TA,M,M1,IH, IR
DATA JCODF , INAM, LENAM/S, 2HGR , 2HNT 21T ,2HCL ,2HEA, 2R /
C PP P I ZTEXTILIE LTI TEEFIEEIE I T ITIETEFTTIEFIPELIEIIIELILLE LT TIIIT S
L w2z THE keeps acount of key word THSRTN %
(™ ¥ IDEL keeps acount of key word DELETE *
t * MODFY keeps acount of Key word MODIFY E
G K00 000 3560 362050 0630 0602006 3 36 56 X 36 96 2026 20 360 6 26 50 X0 36 B0 36 J 0 534 06 3 M 56.96 0 06 6 3690 36 36 36 26 K36 3 K 26 e X
ING=0
’{D‘ e 0
MODFY=10
(™ E X2 2T P T ETEETL TP EFTILTI P IELLE TL I FEFPELDLIITEETITITIEL LS PTTE L]
€ v Uniform symbol table from twe dimensional array 1A is copied
¥ % to array IE in next three statements
G $09696 56 36 36 36 2 36 36 2 3 3 3696 20 3696 56 3696 96 75 36 26 06 30 36 36 36 305 26 0 0696 96 96 36 2626 3620 06 56 6 26 26 6 20 00 K 9696 0 3036 905 6 X M
DO 8 I=1,M
PO B I=1,2
g ITRAT, =161, 1)
0O 140 I=1,M
IFCL.GE X)) GO TD 30
GO TO (10,205,1
10 IFCCIRGTL, 1).LQ 1Y AND, CIBCL,2) ER.15)) GO TO 1%
12 IBCL, = 1
GO TO 140
1% ITB(CY ,3)=0
G0 TO 140
C o~-——x%% IN nezt two statemants optien rights which will be BEK
c #%% revoked from vsers are checked XXX
20 IFCCCIBCE, 1Y EQG 10 AND (IROT, &) JEQG. 72D
*.OR.((IE(I 1Y.EGQ.1).AND, (IRCL,2) . EQ. &)Y ,0R, ({TB(
*1,10,EG, ib.AND.(IB(I}E).EQ,I&))) GO 10 25
Fn TO 12
30 IFCCCIROL, 1), PQ 13 . AND, (IB(I,H) EQ.73) 0K,
#((IR(T, 10, f& )YLAND, CTRCT, 2 VER. 62 0R, ((IB(T, 1),
%EQ.I).AND.(IE(I,E).EQ_I&))) GO TO 31
C ~——-%%% Koy word ON is checked X %

IFCOIRCE, 1) VEQG 1) AND, (IRCY,2).EQ.4)) GO TO 33
IF(I.6T. 3 6O TO 3G
GO TO 12



0815 0 ~e--x%% In next statements repeatition of options are checked %%
6816 29 TFCIRCE,2) JEQ.6) GO TO 49

0817 IFCIRCGL,2) EQ.7) GO TO 42
0813 IFCIBQL,2) ER,16) GO TO S0
0Bi1e GO TO 12

0820 31 IFCIRCI-1,1)0.EQ.1) GO TO 25
6821 GO TO 12

gaRe 33 TECCTRCT~1,1) JE@. 12 AND, (TRCI+1,1) . E@.4)) 60 TO 15

0823 GO TO 12 '
0824 35  LFC(IBCI,1).EQ.4).AND. CCIBCI~1,1) EQ.1) . AND. (IB(I-1,2) .EQ.4)). AND

0eRs ¥ (CTRAI+1, D)L ER DY LAND L CTR(T+1,2)  EQ.2))) 6O TO 15

G624 TFCCIRCT, 1) EQ. 1) AND, (1B, 23, EQ8.2)) G0 TO 36

68a27 IFCCIRCT, 1) LER.3) LAND . (CIRCI-1,1) (EQ L 1), AND, (JB(J 1,2 EQ.2)).0
0828 ®*R, LB, 1) EQ.33y GO TO 15

1829 GO TO 1°

0836 36 IFCCIBCI~1,1)  EQ. 4> AND, (TBCI+1,1) EQ.3)) GO TO 15
6831 GO TO 12
0832 40 IDEL=IDEL+1

0833 IFCIDEL.GT. 1) 6O TO 12

0834 GO TO 138
0B3RS 42 ING=ING+1

01836 TFUING.GT. 1) GO TO 12

0837 GO OTO 15

0838 50 MOD=MOD+ 1

1839 FAMOD.6T. 1) 6O TO 12

08490 GO YO 15

0841 1440 CONTINUE

0842 DO 141 I=1,M

01843 IF(IRCT,3).NEL1)Y 60 TO 141

1844 0 TO *42

0845 141 CONTINUE

0846 IFCUINS ORVIDEL.OR.MODFY > .GT. 1) GO TO 144
6847 WRITEC(1,160)

0348 0 TO 143

0849 (C ~—-=%%% In next five statements ercvor diagnosis is glven %X%¥

050 144 WRITE(Y,166)
¢avn1 142 TFCIROL,3)VEG. 1) WRITE(L,162)

I EERRY. S IFCIRG2,3)  EQ. 1) WRITE(L,163)
N353 TFCIRB(3,3) . EG. 1) NRITE(1,1é4)
0854 IF(IB(4,3).EQ.1) WRITEC(L,165)
085G Cal.l. EXEC( TCODF ,LRNAM)

nah%s 164 FORMAT(IM , "Your Ruery is Suntactically correct’)

08E7 162 FORMAT(IH , /At your 1st Query Word no proper keyWord REVOKE 7
0a%8 163 FORMATCIH , 764t vour 2nd Query Werd no proper keybord DELETE
0859 ® IMSRTN MODIFY />

0860 164 FORMATC(IH ,‘Either HMODIFY INSRTN DELETE or ON MISSINGAT 3RD‘)
0861 165 FORMATC1H ,’Either kyword MODIFY INSRTN DELETE or ON or

0842 #ldetier is missing at your 4th Guery word )



0363 166 FORMAT(IH , ‘Repeated keywurd INGRTN MODFY DELETE in Sluvery
g6e % S0 your guery is wrong’)

086% £ —~——%xxx In case correct query corresponding semantic rouvtine is called
0866 143 CaLL EXECCICODF, INAM)

0367 END

0868 PROGRAM SSPND ,5

B6ee € EEII T PEL LTI LT T ELIITTEEIFTIEELIETL LTI ETTTTIEITET T

08720 € -—e-en This segrent checks syntax of query statement %

0871 € * SUSPND . This query is to suspend the relation®

tg72 o ¥ name ,s0 that any user can’t operate on it. #*

aR7?3 ¢ I T T T I TP IEIZII DL LI IE TIPS I LR ITIEELLIE LT TL I

0874 DIMENSTON TACS0,2),TR50,3) ,ITaBl (306,22) , ITARCED, 42) , INAM(3)
01875 %, LRNAM(3)

0876 COMMON  I7TAB,ITARY,IA,M,M1,IM,IR

ng77 DATA ICODF,IN&M,LRN&M/B,LHRF ”HﬁT,EHT S AHCL ,2HEA,2HR /7

0878 DO 10 T=1 .M

negzry PO 10 J=1,2

0880 10 TBROL,I=1ACT,3)

0881 PO 60 I=1,M

nega2 TFCT.GT.2) GO TO 45

1883 GO TO (30,40),17

0g@34 € —~——-% FIRST MURD UF QUERY STATEMENT I5 CHECKED =
0885 30 IFCCIRCT 1) EQ. 1) LAND L (CIRCTL,2Z) (EQ.140) GO TO 35
neBe 32 18(1,3)31

(RETt g GO TO &0

0Be8 35 TBCY,33=0

oBsY GO TO 60

0890 € ----% IDENTIFIER I8 CHECKED IN NEXT STATEMENT x

#1991 440 IFCIRCGL, 1) .ER.4) GO TO 35

a8z GO 7O 3&

0893 4% WRITE (1,8

0894 GO TO &8

89% &0 CONTINUE

08946 Do &% I=1,M

neev7 TFOIRCT, 3 N 1) GO TO 65

089 GO TQ &4

gE9 69 CONT INUE

0900 , WRITE(1,70)

1ea1 GO TO 90

) R4 1 P MR IN NEXT TWO STATEMENTS ERROR DIAGNOSIS IS MENTIONED x
02043 66 TFOIROL,3) VEQ.1) WRITE(L,7)

004 IFCIRC2,3) (EQ. 1) WRITE(L,80)

6905 68 CALL EXECC(ICODF , LRNAM)

nese 70 FORMAT(IH , "Query is Syntactically Correct’)

0967 7% FORMAT(IH , At your 1st Query Word no correct keylord SSPEND /)
6908 80 FORMAT(IH , ‘At vour Znd Qusary Word noe fdevifier )

I (R FORMAT(IH , ‘You are giving more than reguired Query /)

g¢14 ¢C ST TT T TP ILTLTLEEPEIIEEDELEDETESEET T EETE



0911
1912
0913
0914
0915
04916
w17
0218
0919
#Pe0
o921
022
0923
1924
0925
3926
027
0928
poae
8930
D931
9%
0933
0934
0935
01936
0937
0938
0939
0940
0941
0942
1943
0944
0245
0946
0947
0?49
0949
89540
01951
g2
0953
0954
095
§256

GeE7

BeSE

G oeemeex IN CASE OF CORRECT QUERY CORRESPONDING x

C ¥ SEMANTICES BOUTINE IS5 CALLED . ¥
C I TP T PSP PR P L PP L L EL P PLEET L TEL P
g CaLL EXEC(ICODF, INAM)

END

PROGRAM GRANT ,5 _
{ ~---=% Thigs segment checks syntax of query statement vhose first query

C P U 0 K B R A KR it GRANY e XTI I TP IIEL L LTSI E L L LEE TP EEEE
DIMENSION TACS0,2),TR(50,3) ,ITARL(30,22),ITAB(30,42) , INAM(E)
x LRNAMOE)

COMMON XTABR,ITARY,TA,L,M1,JH, IR
DATA TCODF, INAM,LRNAM/G, 2HGR , 2HNT ,2HT , 2HCL , 2HEA , 2HR /

£ S350 365 56 236 6 3030 6 30 2090 30 203036 006 30 3 200 20 3009690 3630 X000 36 K 0K 6K KK 0 N B KK KK KK B KKK KK
C e ING KEEPS ACOUNT OF GRANT OPTION INSRTN :
c # MOD keeps acount of grant option MODIFY *
G ¥ IDEL keeps acount of grant oeption DELETE ¥
C % ITO keeps acownt of keyword TO X
L %  JON  keeps acount of keyword ON *
[ PP T IE ST LI ILTTLIE ST LTI I PETERLLIPE TLIPILTEEEITILIELEEIDEEL T

INS=0

IDEL=0

MOD=0

ITO=0

TON=0

RO 8 I=1,L
DO 8 J=1,2
TBCY,Dd=IACT,T)
DO 140 T=1,L
G w%xxx firat keyword GRANT in query statement is checked *XXHX
IFCOIBCE, 1), EQR 1) L AND CTRAT,2) LER.18)) 60 TO 90
wxxgrant OPTIONS viz. MODIFY DELETE INSRTN are checked in next statem
IFCCIRCY, 1)L EQL 1) L AND  COIRCT, 2) VEQ. 73 .0R, (TR(T, 2 L EQL6)
¥, 0R, CIBCL,2) . EG.1622) 6O TO 30 :
C w—-xxxx® keyword " ON " is checked WP KK R
TFCCTBAT, 1 EQ 1) AND  (IR(T 22, EQ.4)) GO TO 43
C —me—s%xx  IDENTIFIER check in next statement %¥%xx
IFCCIRCE, 1) EQ. 4 AND (T GT . 3 AND, CCIBCY-1,1) (EQ. 1), AND, (IB(Y~1,2
¥} EQ.43) AND. ((TB(T+1,1) EQ. 1), AND, CEB(I+1,2) . EG.8))) 60 TO 90
€ ~--xxxx% keyword * TO " check in next statement  XXXXx*x
TFCCIRCE, 1) EQ 1) L AND, (TBCL,2) . EQ.8)) GO TO 30
IFCIBCL, 1) EQ.3) GO TO &0
TFCCCIRCT, DY LEQ 1) L AND, (EB(T,2) JEQ.8))  AND (IB(I-1,1) . EQ.4) . AND . (
*IBI+1, 1), E6.3)) GO TO 90
G0 T0 8%
30 IFCIBCL,23 EQ.6) GO TO 33
IFCIBCI,2),ER.7) GO TO 36
IFCIRCL,2) EQ.16) GO TO 40
GO TO 8%

e

e



pPuY
D960
0961

962
09463
0964
0986Y%
0966
0967
0948
09246y
0y
0971

6972
0973
0974
0975
0976
(1977
0978
0sve
N980
§921

oye2
0983
N84
01985
0986
0987
0988
0989
0990
1991

nyeR
NeP3
01994
§99%
6994
a7
0998
079y
106D
1001

1002
1003
1004
1605
1006

35 IDEL=IDEL+1
IF(IDEL.GT. 1) 6O T 895
GO TO 920
X ING=ING+1
IFCING.GT 1) GO TO 85
GO TO 90
40 MOD=MOD+1
IF(MOD.GT. 1) GO TO 65
GO TO 90 ‘
A5 TON=TON+1
TFCCIROI+1,10 EQL4) LAND, (TONLEQ. 1)) GO TO 90
IC=1
GO TO 8%
S0 ITO=1T0+1
IFCOIRCT-1, 1) JEGQ. 40 L AND, ((IB(I~-2,1) . EQ, 1) AND, (IR(I-2,2) .ER. 4))
¥ AND L CIROE+1 1) ER.3Y JAND . CITH.EQ, 12 GO TO 90
ID=1 ’
GO YO 85
60 IFCCIRCTI-, 1) JEQ, 3 LOR L CCIRCT~1,1) ,EQ. 1) AND  (XB(T~1,2)  EQ.2))
¥, AND . (13([« 10 EQ 433 GO TO 90
8% IB(I,3)=1
GO TO 140
70 ITRCT,3¥=0
140 CONTINUE
DO 145 I=1,L
C-~-% Flags affected in syntax checking are checked for presence of arro
TFAIBCLD,3) (EQ.0) GO TO 145
GO TO 148
1435 CONTINUE
WRITE(1,161)
GO TO 150
€ %% error diagnosis 0% given below X¥%XRAXXX
148 TFCCIDEL .GT . 1), OR L (INS . GT, 1), 0R, (MOD.GT . 1)) WRITE(,162)
IFCCION.GT 1) DR CETOLET 1 OR L (ICLEQ. 1) ,OR CED.EQG 1 IURITE(L, 163)
TFCIRAL,3) JER. 1) WRITE(L,165)
IFCIRBCE, 32 EQ. 1) WRITE(L,1646)
CALL EXECCICODF,LRNAM)
161 FORMAT("Query is correct’)
162 FORMAT(’Either of INSRTN MODIFY DELETE is Repeated’)
163 FORMAT(‘Either T0O or ON is repeated which is wrong’)
165 FORMATC( ‘At your 1st Guvery Word GRANT is missing’)
164 FORMAT (“either INSRTN or DELETE or MODIFY wissing at 2nd’)?
C == Corresponding semantic routine is called prov1dﬁd query is corre
150 CALL EXEC(ICODF , INAM)
END

PROGRAM DELT,
xxxxxxxxyxxxxxxxxax%xxxxxxx*xxxxxxxxrxxxxxxxx&xxaxxxx«x*xxxxxxxxxx

s o 36 This segrnent checks syntaxoef query statement whose first

G



1007
1008
1009
14010
1011
1912
1013
1014
1015
1016
1017
1018
1019
1020
1021

1 n ’J‘.: .

1023
1024
1“.‘.. 9
1026
1027
1028
1029
10350
1031
1032
1033
1034
1835
1036
1037
1038
1039
10490
1041
1042
1043
1044
1045
1044
1047
1048
1049
1050
1051
1052
1063
1054

9

% query word is 7 DELETE

P2 L 2L 22T P DRI DL DD LT LELELEDSEIEPELELELEIESEDDLEEDDEEED DD EEDEREPIRE

DIMENSION IA(S0,2),IR¢50,3), ITARL (30,223, ITAR(30,42) , INAM2(3)
%, LRNAM(F) P
COMMON ITAE,ITABY,TA,M,L ,JM, 1R ’

DATA ICODF, TNAM2, LRNAM /8, 2HUP, 2HDA, BHT , 2HCL, BHEA,2HR /

DO S Ix1,HM

DO 5 J=1,2

IBCE, Ty=FACE,T)

DO 100 Iw=1,M

IFCEL.GE.4) GO TO 40

GO TO (10,20,30)0,1

L w———x%x% first query word DELETE is checked KR HL KRR

10
1

15

TFCCIRCE, 1) EQ. 1) AND. CIR(I,2)  EQ.6)) GO TO 15
TRCE,3) =1
GO TO 100
TBCT, 3)=0
GO YD 100

L —o—=x  2nd query is checked for IDENTIFIER KRAK W

20

C e

30

[ S

490

100

IFCIBCE,13.EQ.4) GO TO 15
GO TO 12

~=%  3rd Query word is checked for Keyword WHERE K

IFCUIBCT, 1) LEQ 1) JAND  CIRCE,2)ER. 3 )Y GO TO 15
GO TO 12

=% WHERE clauvse is checled in next four statement %xxx

IFCOIRCT, 10 BG4 aND L (XROE-1, 12 EQ. 1) JAND, (CIRCIH1 1) .EQ.2)  AND,

*CIROIHT,2) EQ.26))) GO TO 15

TFCOCTROT 1) EQ.2) JAND CIB(T, 2 JEQ. 263 ) . AND, (IB(I~1,1).EQ.4) . AND,

¥*(IR(I+1,1).EQ.3)) GO TO 15

TFOOIRCL, 1Y CEQ. 3 AND . CCERCI-1, 1) E6L.2) AND  (IB(TI~1,2) EG. 26)))
*GO TO 15
IF(((IE(I,I).EQ.I).QNB.(IB(I,R}.EQ.24)}.QND.(IB(le;l).EQ.K).ﬁND.
*CIRCTI+1,10.EQ.4)) GO TO 15
GO 70 12

CONTINUE

G wwm——z2% flag is checked for error %X

A

PO 99 J=i,M
IFAIRCT,3) . NE. 1) GO TD 99
GO TO 116

CONTINUE

WRITE1,109)

0 10 112

G ~=--%% error diagnosis is given bhelow ERXKX

110

IFCIRBCL, 3 CEQUIDURITE (L, 102)
IF(IB(E,E).Eﬁ.i)wRITE(l,lOE)
IFCIB(I, 30  EG . 1WURITE (L, 104)
tr(lﬁ(Q,E) EG. DOWRITECT ,10%5)
IF (IB(S, 3 EQ.1IURITECY, 1046)



1055
1056
1057
1068
1059
1060
1061
1062
1063
1064
1065
1066
1867
1068
1069
1070
1071
1072
1073
1074
1075
10764
10877
1078
1079
1680
1081
1082
1083
1684
108%
1086
1067
1088
1089
10940
1091
1092
1093
1094
1095
1096
1097
1098
1499
i1¢0
1101
1102

ITFCIRG,3) EQ.DUWRITE(L,107)

CALL EXECCICODF ,LRNAM)
162 FORMAT(IH , At Your 1st Query Word no proper Kyword DELETE’)
103 FORMAT(IH ‘At Your 2Znd Guery Word no Identifier’)
104 FORMATC(IH , ‘At Your 3rd Guery Word no proper Kyword WHERE?)
105 FORMAT(IH , At Your 4th Query Woerd no Identifier’)
106 FORMATCIH ‘At Your S3th Query Word no Proper Deliniter = /)
107 FORMAT(IH , ‘At Your &th Guery Word no Proper Literal /)
109 FORMATC(1H ,“Your Query is Syntactically correct’)

L wwem-%%% corresponding semantics routine is called in next statement XX
112 CaLl. EXECCICODF , TNAMD)

END

PROGRAM HODFY,S
¢ PE I P XTI I T DT FFEITTDIEIEIITIL TP TITEI LTI ETTLELL DIE LTS DIBE T
R This segment checks syntax of query statement whose first gquer
C REEARRXXABXXXXXXXRX® 19 MODIFY 2L EE LS DL TESE L EDDPETL DRI

DIMENSTON TACHE0,2),IR50,3),ITARI(30,22) , ITAR(Z0,42) , INAMNI(3)
%, LRNAM(3)
- COMMON I7TAR,ITARL, IA,M,L,JM, IR
DATA TCODF , INAMI ,LRNAM/8, 2HUP , 2HDA,ZHT , 2HCL. , 2HEA, ZHR /
DO 5 I=1,H
DO G JI=1,2
& TBCL, =LA, )
PO 130 I=1,M
IFCE.GE.8) GO TO €0
GO TO (10,20,30,40,50,60,70),1
L —eeegxxxxixx First query word MODIFY is checked in RQuery statement
10 TFCCIRCT, 1) LER, 1) (AND (TB(T,2) JER.16)) GO TO 15
12 IBCI,3)=1
GO TO 130
15 TRCL,3)=0
GO TO 130

£ —m-exnnx% Znd query word is checked for identifier KERXERREXX
20 AR, 1) . E6.4) GO TO 13

GO TO 12
€ we——xxx 3rd query word is checked for keyword SET RUNRRRREREN%
30 IF CCIRCE, 1) CEQ. 1) AND J(ERCT 2 JEQ.172) GO TO 15

GO 1O 12
C ~w-—%%% 41th guery word is checked for IDENTIFIER again XXXXxxax
40 PFOIRCT, 1) . EQL4) GO TO 135

GO TO 12
50 ITFOUIRCT 1) LEQ.2Y LAND L (IRCT,2) . EQ.26)) GO TO 15

G0 TO 12
C ——--x%% bth query word is checked for LITERAL KERHR KL
&0 TFARI,1EQ.Z) GO TO 15

GO TO 12 :
70 TFCCCIBCE, 1) L EQ 1Y AND L (TBCT,2) EQ. 33X L ANDL (EB(I+1,1) . EQ.4))

*GO TO 19



1103
1104
1105

1106

1107
1108
1109
1119
1111
1112
1113
1114
11435
1116
1117
1118
1119
1120
1121
1122
1123
1124
1123
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139

11440

1141
1142
1143
1144
114%
1146
1147
1148
1149
1150

GO TO 12
80 TECCIRCT, 1) EQ.4) (AND, CCIBCI+1, 1) EQ.2)  AND . (TB(I+1,2) .EQ.26)) . AND
¥, (TROI-1,1).E/.1)) GO TO 130
IFCCCIRCT, 1) EQ. 2 VAND  CERCT,2) JEQ. 260 L AND. CEB(I-1,1) .EQ. 4) . AN
D, CIROI+1,1).EQ.30) GO TO 15
TFCCEBCE, 10 EW. 30 AND, CCIRCI-1, 1) EQ. 22 JAND  (IR(I-1,2) . EQ.26)))
#GO TO 15

IFCCCIRCT, 1) VEG 10 AND ., (TBCT, 2 JEG.24)) . AND, (TE(X+1,1).EQ. 4) . AN
D (IROI-1,1).EQ.3) GO TO 15
GO TO 12
130 CONTINUE
£ e AR R Flags affected dering syntax checking are processed =X

po 135 I=1,M

IFCIBCE,3) . NEL 1Y GO TO 135

GO TO 138
135 CONTINUE
. WRITE{(1,147)

GO TO 139
¢ ww-%%%  Erpor diagnoesis 1s given in next feuw statements LR R
138 IFCTROL, 3 VEQ. 1) WRITE(L,141)

IFCIRCG2,3) JEQ. 1) WRITEC(Y,142)

TFCIRCE, 3 EQL. 1) WRITECL,143)

IFCIRCA,3) EQ. 1) WRITEC(L,144)

TFCTBRCS,3) EQ. 1) WRITE(L,145)

IFCTRCGH,3) EQ.1) WRITEC(L,146)

TFCIRCZ,3) B8, 1) WRITE(,150)

IFCIRCE,3)  EQ.1) WRITEA(L,151)

IFCIRC?,3 . EQ. 1) WRITEC(Y, 152

IFCIBO10,%)  EQ. 1) WRITE(],183)

CALL EXECC(ICODF ,LRNAM)
141 FORMAT(1IH , ‘At vour 1st Query Word no proper kyword MODIFY /)
142 FORMATC(IH At your 2nd Query Word no idetifier’)
143 FORMATCIH ,“at Your 3rd Guery word no proper Kyword SET /)
144 FORMATC(IH , /At your 4th Guery Word no Identifier”)
145 FORMATCIH ‘8T Your Sth GQuery Word no preper Delimeter = /)
144 FORMAT(1IH , ‘At Your &th Query Word no Literal 7D
147 FORMATC(IH ,’Your Guery is Syntactically Correct )
148 FORMATCIH ,“Your Query is Wrong Please Give Again /)
150 FORMAT(IH ,’at your 7th Query Word no proper KyWord WHERE )
131 FORMAT(IH ,7At your 8th Query Word no Idetifier 72
152 FORMATC(IH , ‘At your 92th Guery Word no proper Deliseter = /)
153 FORMATCIH /At your 10th Query Word no proper Literal ')

€ ww-—%%% Corresponding semantic routine is called in case PEZ D E
G %% of correct gquery statement by system utility rovtine %¥xx%y
c KURRURXEXEXXXXXEXE CALL EXEL (e ) BXXARRAXXRRRRARRKR
139 CALL EXECC(ICODF, TNAM3)

END

PROGRAM RESTR,SD



1151
1152
1153
1154
1155
1156
1157
1158
1159
1140
1161
1162
11463
1164
116%
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
11%27
1178
1179
11840
1181
1182
1185
1184
1185
118646
1187
1188
1189
1196
1141
1192
1193
1194
1195
1196
1197
11948

(W PP T IEFIFETETOETT ST EI L LT DL LTI ILLETTIIEITILIEIT I LIET LT LT

P This segment checks syntax of query statement whose first

M * query word is RESGTOR . This will make the relation in state

c *® of use which was previously suspended by some user

> 0634 2000 06 300K 30 300 90 0 e 36 50 36 3 F 2636 96 06 06 26 356 00 30 26 02050 3630 90 00 20690 2 0 23036 69630 33696 2 3 K X0 MK XK

DIMENSION TACS0,2),T8{350,3) ,ITARIC(30,22) ,ITARCE0,42) ,INAM(D)
% LRNAM (3D
QUHMGN TTAR,ITARL, XA, M, L, TM, IR
DATA 1£UDT IN@M LRNﬂM/& RHRE,HHST,HHI s eHCL , 2HEA, Z2HR 4
no 10 Iwy,
BO 10 JI=1,
10 IB(I,J)mIQ(I,J)
DO &0 I=1.H
IFAT.6T.2) GO TO 4%
GO TO (30,40),1
L ——--%%%% First query word RESTOR is checked in query statement LR R R
30 IFCCIBCT 10 JEQ. 1 AND., (TB(T,2) . EG.28)) GO TO 35
3 IR{I, 3)“1

30 TB &0
35 IRCT,3)=0
GO T &0
C ——me-%¥%  2nd query word is checked for IDENTIFIER 23K K N K
41) lF(IB(I,i) EQ. 4) GO TO 35
GO TO 32
45 WRITEC(L,85)
GO TO 68
60 CONTINUE
C ——--%%% Flags are checked for presence of error KRRN R MR
RO &5 I=1,H
IFCIRCL, 3  NE1) GO TO 65
60 TO &é&

t} COMTINUE
WRITE(H,70?
GO TO %0
€ ~e-exx%  Error diagnosis s given here RRAAR
bb IFCIRG, 3 EQ. 1) WRITECL,79)
IFCIBCR,3) (EN. 1) WRITE(L,80)
3] Call EXEC(ICODF,LRNAM?

70 FORMATC(IH , ‘Query is syntactically correct ‘)
7% FORMAT(IM , ‘AT your 1st query word keyword RESTOR is missing’)
810 FORMAT(IH , "No relation name after kevword’)
] FORMATC(IN ,“You are giving more infoemation to restor ’)
C ~——-—-x%% Lorresponding semantic rovtine is called in case ¥%%%
G ®x¥  query statement is correct A% KK
20 GCALL EXECCICODF, InaM)
END
PROGRAM DEFVW, S
C P PEIE T T TITEIL I TITIIEEE LT TP I IF LTI LT ILTLI LTI TELTEIEELIIRLIEE DI



1199
3200
1201
1202
1203
1204
1205
1206
1207
1208
1249
12140
1211
raie
1213
1214
1215
1216
1217
1218
1219
12840
1221
a2z
1223
122
1225
1224
1287
1228
1229
1230
1231

1232
13233
1234
1235
1236
1237
1238
1239
12490
1241
1242
1243%
1244
1245
1246

€ ---=% This seguent checks syntax of query statement whose first %
C % query werd is DEFVEW %
C KERERXRXRLRALRRLREHXLN LR RRBH R AR KT RHI KR KN RN XKW R KL L RRRK KWK W HKHXK
DIMENSTON TACS0,2), TRO50,3),1TARL(30,22) , TTARCIN, 42) , INAMA(3)
%, LRNAMCE)
COMMON ITAR,ITARL, IA, M, ,IN,IB
DATA ICODF, INAM4 ,LRNAM/G,2HDE , 2HFV,2HE , 2HCL , 2HEA, 2HR /
POYS T=1,M
P 5 I=1,2
b IBCL, Iy=1ACT, )
DO 100 I=1,M
IFCLLEQ. MY GO TO S50
IF(T.GT.6) GO TO 40
GO TO ¢10,20,30,20,30,20),1
C ~——=%%% Firet query word DEFVEW 1s checked in query statement e 23
10 TFCCIBCY, 10 EQ. 1) AND, (TR, 2. EQ. 130 GO TO 25
15 IRCTL,3)=1
GO TO 100
20 IFQIRCY, 1) . EQ.4) GO TO 29
GO TO 138
29 IR{T,3)=0
GO TO 100
30 TFOOIRAL, 1) LEQ. ) JAND. (IB(T,2) . E|Q.32)) GO TO 25
GO YO 15
40 IFCOCIBCT, 1) LEQ.2) AND, (IRAT,2) JER. I3 LAND . (IB(I-1,1).EQ.4) . AND.
XCCTRCTIH1 10 ,EQ.4) JOR, COIRCEH1, 1) VEQ. 2 AND . (TRAOT+1,2) . EQ. 333 0))
*» GO TO 2%
YFCAIRCT, 12 JEQ. A L AND, ((IBRCI-1,1),EQ. 2, AND, ((IR(I-1,2) .EQ.33) . 0R
¥, (TB(I~-1,23 EQ.32))) AND, C(TB(T+1, 1), EQ,2) ,AND, ((TR(I+1,2) .EQ.
#3333 .0R.CIRCI+1,2) EG.32)2)) GO TO 25
IFCOCIRCT, 1) LEQ.2) JAND L (IR(T,2) (EQ.32)) ,AND . (TB(I+1,1) ,EQ.4) . AND
%, (IB(T~1,10. EQ. 4> AND ., ({IBCY+2, 1) . ER.2) AND ., (IB(T42,2) EQG. 3320
* GO TO 25
GO TO 19
50 TFCCCTROE, 1) JEQR.2) LAND, CIRCT,2) L EQ, 331 ,AND  C(IR(I~1, 1) . EQ.2) . AND,
¥(IRCI-1,20  EQ. 332 GO TO 25
GO TO 18
100 CONTINUE
£ wrwex%%  Flags are checked for presence of error  %%E¥-——e-
DOO110 I=1,H
IFCIBCT,3) /N 1) GO TO 110

GO TO 120
110 CONTINUE
WRITE(4,150)
GO TO 130 :
G —e—mx%% Error diagnosis dis given in next few statements R

120 TF(CIRCR,3) EQ.1) . OR. CIB4,3)  EQ. 1), OR, (IB(6,3) JEQ. 1))
% WRITE(1,140)



{247
1248
1249
1250
1251
1252
12%3
1254

1255

140
14%
150

TFOCIRCSE,3) EQ 1) LORLCTRGZ,3) LER. 1)) WRITECL, 145)
CALL EXECCICODF, LRNAM) .
FORMAT(IH ¢ Lheck ID for proper place™)
FORMATCIH ," Check for left & right parﬂnth&bvw“)

FORMATCIH , " fuery is syntactically correct")

~=%%%  Corresponding semantic rouvtine is called

¢ www-n%% provided query statement is correct

130

CaLL EXEC(ICODF, THAMA)
END

2 D RTTERY
Bl ¥ 6 ceen vree mrenen



ADEME  T=00004 IS ON CRO001IS USING 00481 BLKS R=3334

6001 PROGRAM GRYA,S
0o02 COMMON TTAR,ITABY, TSTE, MM,MT, ML, IPRS, YQRY, IF

0003 © O INTEGER IPRS(H0,3),IDCEC144) ,NAME (3D, NAMI (3) ,NAM2(3) NAM3(®>,
0004 *MAMA (3) ,NAMS(3), 1BU%(168) 1kur141n) TBUF2 (2 ua) 31ﬁn<40 42y,
n00%5 *xTnnlczu,;a) 1EC1E 9),|c<80> D10 BtANK TBUFE(”G) IF(I"B)
5004 ®ISTRT(10), LLENCI0) , IRHE(10), 1“ELH(3) V%(é) 1nuux<144> NF(Q)
0ap7 MIRUFL(4!),1BUFF(IO) NAMG (3, 1Burr(4ﬁ> Imurw<4e> IBUFX(4U),
0008 *IGTROH0, 22, NAMZ(3), wamats: waﬁ°<3> NAM B () NAHI!(J)}

0009 ENAM12(3), 1»?5?(*;?) nvt*ua> TCNAH C3)

0010 DATA NﬁﬁL MAM1 , NAMZ , NAM3, NS L NANMA , NAME/RHDE, 2HNG, BHRD,

FIRE *anmm Hns,hua ,PHDH,EHHn,QHUQ,EHDR,bHMS,PHl1,EHIS,QHUk,uHYL,
o1 HFA,EHRDQQHHT JHDE, PHMS, 2HO1/

po13 DATA NAM7 , MAME , NAMS  NAMT 0, NAMTT, NAMTZ/2HTU, ZHRN, 2HAL , 2HIU, 2HRE,
0014 ®2HLD, ’HLN,JHFR,QHNC;EH(N,’HTF;?HLH,JH?H ZHS T, 2HE |, 2HAR, 2HST,
0015 XZHRC/

0016 DATA BLANKA000040R/

0017, - DATA ISECU/RH-7,2H56 , PH19/

0018 DATA 1COE, TCNAM /8, PHOL, 2HEA, 2HR /

0019 M=)

0020 N=0

0oR1 KOUNT=g

poze - KOMNT=0

0023 1FL=0

0024 KA=0

0025 K E=0

0026 KG=0

Ry TVEW=(

0028 TCONT=0 -

002y ¢ ICONT I8 THE LUUNT rnn SECOUN

0030 IN=0

0031 IFLGT=0

0g3p R0 5 T=1,MH

0033 DOE J=1,2

0034 IFCIPRSCI, 1) WHE, 1) GO TO &

0035 1!(1PR5(!,’) NE.2) GO TO 5

0036 GO TO 10

0037 5 CONTINUE

0038 WRITE(A, 1)

0039 1 FORMAT(IH , “FROM MISSING )

0040 STOP

0041 Commrmemomimime TDENTIFIERS IN ‘FROM CLAUSE’ ARE RECOVERED FROM
0042 ¢ ID TABLE ITAR1 o e e
0043 19 DO S To=1,MT

0044 TFCIPRGCI+1, 1) NELITARICLI,Z1)) GO TO 15

0045 IF(IPRS(I+1,u) NELTTARLCLII,22)) 6O TO 15

00446 GO TO 20



ga47
0048
049
a0%0
0051
UUJ?
0093
00%4
DOEG
00%56
aen7
0058
Bane
ag60
0861
042
0563
3064
465
0066
0067
0048
1369
a0ve
0071
nn72
0073
0074
L[ ge]
0676
au7e?
0078
a079
0080
aa81
1082
nae3
684
auaY
B84
aaay
8088
ey
RIR]
0u91
P2
1093
0494

1% CONTINUE

20 CALL SFILLCYBUF1, 1,20, BLANK)
DO 2% 1J=1,10
TFCITARTCII, IO EQ.1H G0 TO 52
IBUF 1IN =T TARI(IT, 1)

2% KOUNT=KOUNT+1

Cmmmmemmmme CHECK WHETHER THE RELATION GIVEN IN QUERY EXISTS

C - CIN THE RELATION DIhL{lBRY
5 CALL OPENCIDCE, TERR,NAME,1, ISECW
IF(IERR.NE. 2) G0 T0 101
IFCROUNT. LT 10060 TO 53
GO OTD 54
53 CALL SFILLCIRUFL, 19,20, ELANK)
54 CALL HASS(TBUF1,10,6,NUMER)
TF (NUMER . EQ . 0) NOMBR=6
N1=NUMER
CaLl. CODE
WREITECTRUF ,26) CIEUFL CIX), T3=1, 10)
26 FORMAT (10A1)
CALL SFILLCIC, 1,160, BLANK)
CALL READF CIDCH, TERR,IC,80,LEN, NUMBR)
TRUC=1
PO S0 IHUC=1,4
INO=1+CTRUC-1)%12
IREGL=64( LRUC-1) %6
TER=0
IFCTSCOMCYBUF, 1,10, 10, INO, TER) Y50, 55 , 50
50 CONTINUE
DO 62 NR=7,10
CALL SFILLOIC, 1,160, BLANK)
CALL READFCIDCE, TERR,IC,80,LEN,N2)
IFCTERRLLT, OG0 TO 101
TRUC=1
DO 62 IBUC=1,4
INO=14+(TRUC~1) %12
IBEG] =6+ (IRUC-1) %6
TER=0

IFCISCOMCIRUF , 1,10, 10, INO, IER) 62,55, 42

62 CONTINUE
CCALL CLOSECIDCE)

B R

aee saes b wmeh vate whee wemd Ghem (e 4bEP PICS

£ e IF RELATION NOT FOUND IN RFLAT!QN DTP[(TURY

C CHECK IN THE VIEW DIRECTORY
CalL OPENCIDCH, TERR , NAM2,1, TSECW)
IFCIERR . NE.23G0 TO 101
CALL HASS CIIUFT , KOUNT , 19, NUMER)

TF CNUMER . E6 . 0O NUMER =19
CaLl. SFILLOIC, 1,160, RBLANIO
CALL READF (IDCE, IERR,IC,B0, LEN, NUMER)

ure ke Gery or tams vEYE HSN a)s SNeD Sene wms Sem menb oerd SOTS

Y



G095
Boeé
0097

ooy

have
100
101
p102
0103
0104
0105
8106
0107
0108
gi0¢9
01190
0111
g1ia
113
0114
0115
0116
0117
8118
0119
0120
6121
giz22
6123

0124
0129
01126
0127
8128
0129
0130
4131
0132
0133
N1354
0135
#1136
0137
6138
0134
G140
1141
0142

89

84

82

88

b3

TFCIERR LT, )60 TO 1014
PO B85 TRUC=1,T
IND=1+(IRUC-1) %16

IBE G+ (YBUC-1) %8
ETYP=13+ (TRUC-1) %16

TER=0 :
IFCISCOMCIRUR, 1, 2%K0UNT, IC, ING, TER)) 85, 88, 85
CONTINUE ,
DO 86 N2=20,29
CALL BFILLCLC, 1,160, BLANK)
CALL READF (IDCB,IERR,IC,80,LEN,N2)

IF CTERR,LT. 0G0 TO 101
TRUC=1

DO 86 IBUC=1,5

INO=1+ ¢ TRUG-1)%16

IBEG=6+( LRUC1) %8
ITYP=13+(TRUC~1) %16

TER=0
I CISCOMCIRUR, 1, 2%K0UNT , 10, ING, IER ) ) 86,88 ,86
CONTINUE
WRITE(SH,B2)

FORMAT (1IN, RELATION NOT FOUND)
CALL CLOSE CIDCE)

STOP
CALL SHOVECIC,ITYP, ITYP+3, Nl,l)

cal.l. CODE
READ CNF, 90IN1, TRUCT

FORMAT(212) |
CALL SMOVE(IC, 2% IREG-1, 2% IREG,1Z,1)

CALL CODE
READCIZ,89)1U

FORMAT (12)

S CHECK WHETHER RELATION I8 SUSPENDED

JF(IU EQ.0)60 TO 58

WRITE(6,83)

FQRMAT(IH ; CRELATION FOUND TN VIEW DIRECTORY’)

TVEW=1

CALL CLOSEC(IDCE)

G0 TO 500

TBUCTI=TRUC

Call SMOVE(IC,2%TBEGI-1,2%TREGY, TZ,1)
Call CODE :

READ(IZ,63)TU

FORMAT(I22

IFCIULER. OGO TO 58
WRITEC(L,S6)

FORMAT(IH , "RELATION FOUND™)
GO TO 59

aste s @hon tiep 0011 Per wses Garn 10 ek Bras b



0143
0144
145
0146
0147
0148
1149
01%0
0151
g1%2
0153
0154
015%
B15 &
015

0158
p159
0160
0161
1462
D163
n1&4
01465
1166
3167
0148
0169
0170
(1171
0172
173
0174
8175
0174
6177
0178
0179
01180
0181
n1ga
0183
0184
018y
0184
187
0188
018y
190

w3 WRITE (S, 51)

91 FORMAT (1M, ‘RELATION IS SUSPENDED,QUERY CAMNOT BE PROCESSED’)

8TOP
5 CALL CLOSE(IDCE)

CaLL SFILL(TRUF3, 1,40, RBLANK)

CALL SMOVE (TBUFY, 1, 2xKOUNT, TBUF3, 1)

Call OPENCIDCE, TERR,NAM1,1, ISECU)

IFCIERR  NE, 2)60 TO 101

(5 oo et e ATTRIRUTES IN SELECT AND WHERE TLAqun ﬁRl

¢ ' RETRIEVED FROM ITAR1 et

07 DO 60 KTI=1,MT
IF(IPRS(I~1,1).NE.ITﬁBi(KT 21060 TO 690
IFCIPRECYI-1,2) JNELITARL (KT, 22060 TO 60
M=M+1
GO TO 65

60 CONTINUE
WRITE (6, 61)

61 FORMAT(IH , "ATTRIBUTE MNOT IN ITARLI™)
STOP

&5 Cal.L SFILLCIBUF, l,Qﬁ,ﬂLANK)
KONT=0

DO && TG=1,10
IFCITARIIKT,IG)Y JEG.1H DGO TO &7
IBUF1CIG)=TTARTI (KT, IG)

bé KONT=KONT+1

&7 CALL SFTLLCOIBUFS, 2%KOUNT+1, 40, 2L.ANK)
CaLL SMOVEC(TRUFT, 1, 2%KONT, IﬁUFK,E%KUUNT+1)
IF((KQUNT+KQNT).LT.29)GU TU 64
GO TO 68

Shat e At LIS SAIR reme are davn EYOS 445 e A4 Boew e

Commmmmmmemmm CHECK WHETHER THE ATTRIBUTES GIVEN IN QUERY
C EXISET IN THE DIRECTORY e o

64 CAL.L SFILLC(IBUFS, 22 (KOUNTHKONTY 1,40, BLANIO

68 CALL HASS(IRUFZ, 20,31, NUMBR)
IFONUNMEBR VEQ ., 0 )NUMBR=Z1
Cabtl. CORE
WREITECIBUFF,69) (TBUFZ (DO, TX=1,20)
H9 FORMAT (2041 ) -
CALL. SFILLCTE, 1,256, BLANK)
el RFADF(TDLB TERR,IE ,128,1LEN, NUMHP)
IF(TERR LT, O)bu TO 101
K O=KOUNT+KONT
IER=0Q
1TBUC=
NN 72 ITBUC=1,3
INO=1+ (TRUC-1 ) %32
IFCTSCOMOIRBUFF , 1,KKQ, XE,IND,TERYIZ2,73,72
72 CONTINUE
DO 79 N2=3Z2,3%



8191 Call. SFILL(IE, 1,256, BLANK)

g192 CALL READI(lDLB IERR, IE, 128 ,LEW, N2)

4193 IFCIERR.LT.OGO TO 101

0194 TEUC=1

0195 DO 79 IRUC=1,3

41196 INO=1+(TBUC-1 %32

0197 TER =0

0178 ITFCISCOMOIRUFE 1, KKD, TE, TNQ, TER 79 ,73,79
199 79 CONTINUE

8200 WRITECH,?7) ,
gaay 77 FGRM@T(IH , TATTRIBUTE NOT IN DIRECTORY)
nage2 Y0P

G203 73 WRITECL,76)
p204 76 FORMATC(IH , "ATTRIBUTE FOUND )

205 KK B=R234+ (TEUC~1 ) %33
03206 CALL SMOVECIE  KKRB,KKB+3 ,KF , 13
4207 Call. CODE

0208 READ (KF ,7E)K2

6209 75 FORMATIIA)

0210 Ka=Ka+1

86211 IGTRT (KA =KZ

212 COLL SMOVE(LTE, KKB+4  KKR+S ,KE, l)
1213 Call CODE

0214 READ(KG ,78)K3

f21s 78 FORMAT(IR

016 Ki=KE+i

0217 TLEN(KR)Y =KD

0218 IF(N.EG. 1360 TO 200

9219 IF(M.EQ.IFYGOD TO 150

§220 P=I~1

fi2a1 {I=t

o222 0 TO 57

P23 150 MN=1

gaa I=1

g22% M={

U22s PO OISE T=1,HH

G227 D 1SS J=1,2

A1) TFOIPRECT 1 L NE 200 70 155
0229 1r<wi»<r,s> NE 260060 TO 185
6230 KI=1

0231 GO TO 57

B2322 1455 CONTINUE

02353 WRITESH, 106D

0254 156 FORMATCIH "= IS5 MISGING")
KA aTor

0236 oo THE LITERALS GIVEN IN QUERY ARE RETRIEVED
Q237 FROM THE LITERAL TaABLE ITAR e e 11 o 0 1 S o 4 o e i e s

0238 200 DO 220 TK=1,HL



0239
1240

0241

0242
0243
0244
0245
0246
0247
0245
0249
0250
0251

D252
0253
D24

4255

0256

028!

0258
i PEdw
8260
0261
0262
4263
02464
0265
346
0267
6268
02469
0270
0271
naza
273
0274
0275
0276
- 8avy
0274
02ve
0280
82801
ga2
0283
0204
0285
0284

IFCIPRSCI+1, 1) NE ITARCIK,41))060 TO 220
IFCIPRS(I4+1,2) JNE. ITARC(IK,42))60 TO 220
60 TO 225
220  CONTINUE
WRITEC6,221) :
221 FORMATCIM , "LITERAL NOT IN ITAB")
5TOP
22%  CALL SFILL(IBUFL, 1,80, BLANK)
DO 230 L=1,40
230 TBUFL(L)=TTARCIK,L)
CALL CLOSE(IDCE)

(5 e e e APPROPRIAYE DATA FILRS ARE OPENED AND RETRIEVAL
A DONE ACCORDING TO QUERY i

TFROONT VEQ. T CAND, (TRUCTLEQ. 1)IG0 TO 235
TFOONTLEGR, 20 AND, (IRUCT L ER . 1IGN TD 236
IFOMNT VER. 2, AND  (TRUCTEQ. 260 TO 237
TFCINTLER. 4 AND . CIRUCTLER . 1260 TO 238
IFCINL . EQ. 4)  AND, (TRUCT.EQG.2))60 10 239
TFCONTLEG. 0 CAND. (TBUCT EG. 12360 TO 240
TFCONTLVER, &) AND, (LRUCT.EQ. 1) 260 TO 243
TFOONTVEQ.S) JAND L CTRUCT L EQ. 23160 TO 242
WRITE(G,245)

243 FORMAT(IH |, "URONG RELATION NAME )

235 CALL OPENCIDCE, IERR,NANZ)
IF(IERR . NE.2)G0 TO 101
0 TO 248

236 CALL OPENCIDCE, TERR ,NAMA4)
IF(IERR . NE.2)G0 TO 101
GO TO 248

237 CALL OPENCIDCE, TERR ,NAM7,1, ISECL)
TFCIERR.NE . 2O6G0 TGO 101
GO TO 248 '

238 CAaLL OPENCIDCE, IERR ,NAMS)
IFCIERR NE . 2)E0 T0 101

239 CALL OPENCIDCR,IERR,NAM11, 1, I6ECU)
IFCIERR, NE.2)G0 TO 101
GO TO 248

240 CALL OPEMCIDCR, TERR,NAME, 1, 18ECU)
IFCTERR.ONE 260 TO 101
GO TO 248

241 CALL OPEN(IDCE,TERR ,NAMY 1, 18ECU)
IFCIERR NE.2)60 TO 101
GO TOQ 248

242 CALL OPENCIDCB, TERR ,NAM1O0,1, ISECW)
IFCIERR.NE. 2> GO TO 101

248 IFCIQRY (NE. 60 TO 250

42 KUNT=0 ’
LO=0



0287 LP=1

H268 PO 345 LP=1,40

8289 IF(IBUFI(lP) EQ,1H )Pﬂ TG 344
G220 Li=L0+1

4291 TBUFC L)Y =TRBUFL OLP)

h2ez KUNT=KUNT+1

0293 345 CONTINUE
0294 344 IFAIFLGTY.EQ. DGO TO 346

0295 TFCIFLAG.EQR.1OGEO TO 300

0E96 299 BO 300 IN=1,10

re7 ITh=0

0298 CaLL SFILLOYE, 1,256, BLANK)

0299 Call RthDF(IDCB IIRR TRL128,LEN, TN
0300 IFCIERR.LY.O) (0 TO 101

0301 CALL SFILLATBUF2,1,512,BLANK)
0302 Cal.l. CODE

4303 READCIR, 232 (TBUF24TX) , IX=1,256)
0304 232 FORMAT(236A1)

0305 TER=0

0306 IST=18TRT (KA}

0307 ITETT=2%787~1

6308 ILT=TLEN{KA)

03509 LITL=2%(T8T+ILT-1)

4310 346 IFCIQRY . NEL 6)XG0 10O 292

6311 Call SMOVECTRUFZ, TSTY,LITL, IBUFP 1)
0312 L.H=0

0313 TFCITR.ER.1HGOD TO 350

0314 LF=1

8 R DO 300 LF=1,40

316 LH=LH+

0317 TFATBUFRCLE) LEQ.IH DGO TO 362
0318 TBUFXCLH ) =IBUFP (LF)

8319 ITTh=1

0320 350 CONTINUE

0321 362 TFCISCOMCIBURC, 1, 2%KUNT , IBUFX, 1,IFR))5§? 354,353
g322 353 CALL SFILLC(YXBUFX,1,080,EBLANK)
0323 LH={(

0324 IF(LF.GT.40)60 TO 300

0325 TFCIBUFP CLF+1) LEQ 1H G0 TO 300
0326 GO TO 350

0327 3354 CALL SFILLCIRUFX,1,80,BLANI
1328 Catl SFILL (IBRUFC,1,80,BLANK)
0329 IFLET=1

330 IFCIBUFLOLP+1) JEQ.IH DGO TO 245
0331 IFALP+1 . GT. 40060 TO 2435

0332 KUNT=0

0333 L=

0334 GO TO 3435



DAZL 292 IFCTSCOMCTIRBUFE, ISTT,LYITL, TBUFL 1, TER IEN0, 245, 300
0236 3400 CONTINUE

0337 TF CIFLAG.EQ. 1DEO TO 910
(1338 GO TO 900

0339 245  IFLAG=1

0340 TFLGT=0

0341 TCONT=TCONT+1

QB4 Lo omr o s e o RESULYS OF RETRIEVAL ARE PRINTED S
0343 DO 251 LS=KA-1,1,~1

0344 30 TO 301

034% 2%1  CONTINUE

0346 IFCIORY .EQ. 6)G0 TO 342

03347 GO TO 300

0348 301 IFCCISTRTOLE) JEQ. 1) . AND., ((NT . EG, &) OR, ((N1,EQ, 6. AND, (TBUCT.ER. 2D
0349 #1060 TO 382

0350 IFCISTRTOLSY JEQ,. 16O TO 371

0381 TFCCESTRTOLE) (EQ.41) . AND, (INTLEQ. 1) ORL(NTLER.2) . OR L (NL.EQ.4)))
03%2 xGO TO 377

0353 TFCCISTRTLS) JEQ.41)  AND, CCONT L EQ. B ,AND, (TRUCT (EW. 12) . 0OR, C(N1.ER
3% 4 ¥ .2, AND, (IBUCT.EQ. 23160 TO 383

0855 IFCISTRTOLS) LEQR. &G0 T 386

0356 IFCCISTRT LS JEQ.L7)Y JAND. (N1, ER. 43, QND (IBUCY . EQ.2))6G0 TG 387
G357 ' TFCISTRTALE) JEQ. 6760 TO 373

0358 IFCCISTRTOLEY LEQ. 1812, AND, (N1 . EQ. 20060 TO 390

0459 : IFCISTRY(LE) JEQ 10160 TO 391

1360 IFCUISTRY(OLS)Y JEQ.81) L AND.(NT L EQ . 4360 TO 392

0341 IFCIGTRTOLE)Y JEQ. 8160 TO 393

t362 TFCISTRTOLE) JEQ. 6960 TO Z80

0363 IFCIGTRTILS)Y EQL 1T XG0 TO 394

364 IFCCISTRTOLE) (EQ. B85 AND. (N1 EQ.SY . OR. ((Nl EG. &) AND, (1TRUCT . EG. &
0365 ®)) GO TO 396

0366 IFASTRTLSY LEQ. 77260 TO 397

0367 IFCCISTRTOLEY JEQ.73) ,ANDL (NTLER, 1360 TO 376

0368 TFCISTRTALS)Y (EQ.73)60 TO 375

0369 IF(ISTRT(LE) EQ. 112060 TO 398

6370 IFCISTRT(LS)LEQ. 95360 TO 400

0371 IFAISTRT(LS)Y JEQ,. 83360 TO 370

0372 IFCOIGTRY (LS) LEQ. 85 . AND . (N1, EQ. 2) . AND . (JRUCT L EQ. 1)H60 TO 331
0373 IFCCISTRTALS)Y LEQ . BY) ,AND  (NTLEG. 4Y)G0 TO 383

1374 IFCCISTRTOLE) JER.118) JAND . (N1 LER. 6360 TO 401

0375 OIFCCIBTRTOLE) VEQ. 119) . AND, (N1LEQ.T)GO TO 402

0376 IFCCISTRTOLSY (EQ. 270 AND (ML ER . 13060 TO 384

03727 TFCISTRTOLE) JEQ. 97060 TQ 403

0378 IFCISTRTOLSY EQ. 10760 TO 404

0x79 TFAESTRTOLE)Y LEQ. 8960 TO 378

03860 IFCCESTRTLS Y JEQ . 135 . AND (N1 EG. 6260 TO 405

1381 IFCCIETRTLE) JEQ. 29, AND . (NLLEQ. 2260 TO 407

0382 TFOCCISTRTOLEGY JEQ 135 AND . (ML LEQR.E1)G0 TO 404



0383 IFCCIBTRTLS) VEQ.29) L AND L (NTLEQ.5XI60 TO 408

03284 IFCISTRT(LE)Y EQ. 147360 TO 409
369 IFCISTRTOLSY LEQ 12260 TG 410
0336 IFCIBTRTCLEY EQ. 15560 TO 411
0387 TEUISTRTOLEY LERI0SGO TO 412
1388 IFCISTRY(LEY EQ. 119360 TO 413
038y IFCISTRTOLE) JER.16HGO TO 414
0390 TFCISTRT(LEY JEQ. 145060 1O 415
0391 TFCOISTRTLSE) VEQ. 161060 TO 416
gaged IFCISTRTOLS) LEQ 123060 TO 417
1393 TFCISTRTOLE) VEQL 183260 TO 419 )
0394 WRITE(S,265)

0395 265 FORMAT (1M , CORRECT ATTRIBUTE IN DIRECTORY NOT FOUND’)
0396 sTap '

0397 370 WRITE(SH, 4200 (TRUFR(TX) ,IX=83,88)

0398 420 FORMATCIH , /7,7 STATUS: ~ 7,58X,641)

0399 : GO TO 395 :
0400 371 WRITE (S, 421 Y CIBUFZCIX) , IX=1,40)
401 421 FORMATC(IH ,/,¢ TITLE:~ © ,8X,40481)
402 GO TO 395

0403 372 WRITE (6,422 CIRUF2(TIXY ,IX=71,72)
0404 422 FORMAT(IH ,/, 7 COPYND:~ ¢ ,5X,2/1)
405 GO TQ 395

G406 373 WRITE(H, 423 CTRUF2(IX), IX=67,68)
1407 423 FORMATOIH /7,7 VOLUME: - ¢ ,8X,261)

1408 GO TGO 399

0409 37 WRITE (6,420 (IRBUFR2(TIX) , TX=73,84)
0410 425 FORMAT (1H /7,7 CARDBNO:~ 7 5%, 1241)
0411 GO TO 395

0412 376  WRITE(H,426) CEEUF2(IX), IX=73,80)
0413 426  FORMATCIHM ,/,7 PRICE:~ ¢ ,5X,8a1)
0414 GO TO 395

0415 377 WRITE(S,427) (CIRUF2(IX) , IX=41,64)
0416 427  FORMATC(IH ,/,7 AUTHOR:~ / ,5X,26A1)
0417 GO TO 395

0418 378  WRITE(SL,428) (TBUFZ(IX), IX=B9,96)
0419 428 FORMATCIH ,/,¢ LIEDIV/~ ¢ ,5%,841)
0420 GO TO 395

0421 380 WRITE(S,430) CIRUFR(IX),IX=69,70)
0422 430  FORMAT(IM ,/,/ EDITION:~ ‘ ,5X,241)
D423 GO TO 395

0424 381  WRITE(G, 421 (TBUF2(IX), IX=85,110)
0425 431 FORMAT(IN ,/,7 ISUEENAME:- ¢ 49X, 1661)
0426 GO TO 395

0427 382 WRITE(&,432) CIBUFR(IX) ,IX=1,60)
0428 432  FORMATCIH ,/, ¢ NAME:~ ¢ ,%X,6041)
0429 GO TO 395

0430 383  WRITE(S, 8333 CIBUFR(IX), IX=0%5,94)



0431
0452
0433
1434
A3
0436
G437
438
§439
n440
0441
6442
0443
0444
0445
1446
0447
14438
6449
0400
04%1
0452
0453
L
9450
0456
npan7
0458
04%5Y
0460
3461
01462
G463
Q464
G465
0466
0467
0468
14469
0479
1471
0472
0473
0474
0475
0476
Va7
0478

FORMATCIH ,/,¢ DUEDATE:~ ¢ ,5X,1041)
GO TO 395

WRITE (6, 434) CIBUFR (1)), IX=97,116)
FORMAT (1M , /4,7 CALLND:- ¢ ,5%,2041)
GO TO 395

WRITE (6,437 CLBUFR (1X), IX=41,80)
FORMATCIH 7,/ PUENAME:~ ¢ JEX, 4041)
GO TO 395

WRITE (6, 438) CIBUF2CIX) , IX=61,100) ‘
FORMATC(IM ,/,' PLACE:~ * ,5X,4041)
GO TO 395

WRITE(6,439) (IBUF2(IX) , IX=67,76)
FORMAT (1H ,/,¢ DEGREE:~ * ,5X,1041)
GO TO 395

WRITE (6,436) (IRUF2CIX), IX=101,130)
FORMAT CIH 7/, ¢ 1SSUEADDR:~ * »5X,30A1)
GO TO 395

WRITE(S, 44u>cxsnrp<1x> IX=101,110)
FORMATCIH ,/,/ DATE:~ + ,5X, 1061)

GO TO 395

WRITE (6,441 CIBUF2CIX) , IX=81,106)
FORMATCIM L/, ¢ SUPERVISOR:~ * ,5X,2641)
GO TO 395

WRITE(G,442) CIBUF2CIX) ,IX=81,84)
FORMATCIH /7,7 YEAR:- ¢ ,5X,4M1)

€O TO 395

WRITE (6,423 CIBUFRCIX) , IX=111,112)
GO TO 395

WRITE (&,444) CIBUF2(IX) , IX=8%,94)
FORMATCIH L/, MONTH:- ¢ ,5%X,10A1)
GO TO 395

WRITE(H,442) (TRUFR(IX) ,IX=Y7,80)

GO TO 39%

WRITE (&,446) CIBUF2(IX) , IX=113%,114)
FORMATC(IH , /7,7 NUMBER:~ ¢ ,5X,261)
GO TO 39%

WRITE (6, 423) CIBUFR (XY, IX=9%,96)

GO TO 395

WRITE (6, 448) CIRUFRCIX) , IX=11%,134)
FORMAT CIH ,/,/ EDITOR:~ * ,5X,20A1)
GO TO 395

WRITE (6,449) (IBUF2(IX), IX=11%5,134)
FORMAT(IH ,/,7 FIELD:= ¢ ,5%,2041)
60 TO 395

WRITE (6, 450 CTBUF2CTXN) , IX=97,98)
FORMAT C1H , /7,7 COPYNO:—- * ,5X,241)
GO TO 395

WRITE(S, 451 ) (IBUF2CIX), IX=107,144)



0479
440
G481
0482
L TR
1494
048%
0486
g487
0448
3489
1496
0491
N492
0493
n494
1495
1496
0497
0498
0499
0500
1501
0502
3503
0504
0505
4506
0Sa7
84508
509
435190
0%
4512
513
0Gli4
%1%
0516
a%17
0518
gu19
0520
#6521
0522
4523

0324
052G

N526

451
405

406
453

407

435G
408
409
410

411

413
474
4195
416

417

2

G

418

419

FORMATCIH L/, INSTITUTE:=~ / ,40A1)
GO TO 395 : _
WRITE (6, 434) CTRUF2(TX) , IX=13%, 1%54)
GO TO 395

WRETE (6, 453) CTRUFR(TX) , IX=13%,174)
FORMATCIH ,/,7 BUBFIELD:- * ,5X,4041)
GO TO 395

WRITE (6,435 CIRUF2(IX) ,IX=99,104)
FORMATCIH ,/,¢ AGONO:~ ¢ ,5X,6A1)
GO TO 395

WRITE (6, 449) CIRUF2CIX) , IX=99, 118)
GO TO 395

WRITE(S,449) CIBUFR2(IX) , IX=147,166)

B0 TO 399

o

WRITE (&,449) (IBUF2(IX), IX=123,142)

6O TO 395

WRITE (6,435 CIBUFR(IX) , IX%15%5, 160)

GO TO 395 |

WRITE (6 ,434) CIBUFR(IX),IX=10%5,124)

GO TO 395

WRITE (&, 453) CIBUF2CIX) , TX=11%,158)

GO TO 39%

WRITE (6,453 (TRUFR(IX) ,IX=167,206)

GO TO 395

WRITE (6,453 CTRUFRCIX) , IX=14%,182)

60 TO 395

WRITE (6,420) CIBUF2CIX), IX=161,168)

B0 TO 395 |

WRITE (6,420 CIBUFR(IX), IX=12%, 130)

GO TO 395

e IF THE QUDERY I8 ON A VIEW THE CORRESPONDING
CHECKS ARE MADE ON VIEW DIRECTORTIES AMD RETRIEVAL
IS DOME ACCORDINGLY e e

CALL SMOVE (IR, 183,186 ,NF, 1) |

CALL CODE

READ(NF , 419 NG

FORMAT (14)

CALL SFILL(NE, 1,512, BLANK)

CALL OPENCIDCR2, TERR,NAMI2,1, ISECL)

IF CTERR (NE . 230 TO 101

CALL READF(IDCEZ, TERR,NE,2%6 ,LEN,NG)

IFCEERR.LT. OGO TO 101

WRITE(H,465) (NECTX) , IX=1,256)

FORMAT (1M ,/, ¢ ARSTRACT:- * ,5X,25642)

CALL CLOSE(IDCRR)

IFCIVEW . EQ. 1360 TO 720

GO TO 251

CALL SFILLCIBUFE, 1,40, BLANK)



4527 CALL SMOVE (TBUF1, 1, 2%K0UNT, TRUF3, 1)

0528 CALL DPENCIDCE,IERR,NAMS, 1, TSECU)

0529 TFOIERR.NE.2)GO TO 101

550 IF(IARY .EQ.6)G0 TO 502

0531 DO H0S KI=1,MT *

0532 IFCIPRS(I+3,2) NE  ITART (KT, 22060 TO 308
Bo33 GO TO S04

0534 3509 CONTINUE

0535 803 WRITE(6,501)

0636 501 FORMATC(IH , “ATTRIBUTE NOT IN ITABL17)
0537 saTop

0538 02 DO G09 WI=1,MT

SAY TFCIPRS(IA4,2)  NE ITARL(KY , 22060 TO %09
0540 G0 TO 506

0541 509 CONTINUE

0542 GO TO 503

0543 06 KONT=0

0544 CAaLL SFILLCIBUFY 1,20, BLANK)

0545 DO 510 IG=1,10

0546 IFCITART (KT, IG)Y L ER. 1H GO TO 507

%547 ITBUFT (TG =TTARI(KT, I6)

03548 3510 KONT=KONT+1
%49 H07 CALL SFILLCIBUFE, 2%xKOUNT+1, 40 , BLANK)

0550 CALL SMOVECIBUFL 1, 2%K0ONT , TBUF 3, 2xK0UNT+1)
G581 KKO=KOUNT+KONT

0552 ’ CALL HASG(IBUFSE,KKD, 31, NUMER)

0553 - TFONUMEBR L EQ. 0)NUMBR=31

0554 ’ CALL SFILLCIE, 1,256, BLANK)

0555 CALL READF(IDUR, TERR, IE, 128, LIEN, NUMRR)
05564 TFCIERR LT.0XGO TO 101

05EG7 ALl CODE

0558 WRITECIBUFF,G08) (TBUFAEC(IX), IX=1,20)
05%9 508 FORMAT(204A1)

0560 TEUC=1

03561 PO G185 IRUC=1,4

0562 INO=1+(TRUC~1)%36

1563 TER=0

05464 ' IFCISCOMOIRBUFF, 1, KKO, TE,ING, TERY IW15,520,015
G6G B1E CONTINUE

0566 BO B2 N3I=32,34

1567 CALL SFILLCIRUFF 1,20, RLANK)

0548 CAaLL SFILLITE, 1,256, 8BLANK)

0569 o DALL READFCIDCE, IERR,TE 128, LEN,N3)
8570 IFCIERR.LT . OGO TO 101

0571 IRUC=1

43572 DO 528 IRUC=1,4
373 INO=1+(TRUC~1) %36

0574 TFCISCOMCIEURE 1, KKD, TE, IND, TER ) Y525, 520 , 525



0578 525 CONTINUE

0576 WRITE(6,526)

0577 BE6 FORMAT (1H ,’ﬁTTRTBUIF NOT IN VIEW DIRECTORY’)
0578 saTap

0579 G WRITE(L,327)

4580 527 FORMATCIH , “ATTRIRBUTE FOUND IN VIEW' )

pEE KK B=27+ (TRUC-1)%36

0582 CALL SMOVECTE , KKE,KKR+3,KF, 1)
0563 CALL CODE

0584 READ(KF,528)K2

0585 5268 FORMAT(I4)

0586 KA=KA+1

0587 TGTRT (KA =K2

0568 CALL SMOVE(IE,KKE+4,KIB+5,KG, 1)
0589  CALL CODE

0590 READ (KG, 529K 3

0591 %29 FORMAT (123

0592 I =K e 1

0593 TLENCKE D) =K3

0594 CALL SMOVE CTE,KKE+6,KKR+7,KG, 1)
0595 CALL CODE

0596 READ(KG, 530K 4

0597 530 FORMAT(I2)

0598 KG=KE+1

BP9 IRHS (KC) =K 4

0600 IFCIFLLER, 1DIBD TO 615

0601 KS5=TRHSG (1)

0602 GO TO (600,605, 837,606) K%

0603 600  CALL OPENCIDCED, TERR,NAMS)

0604 IFCIERR. NE, 2)60 TO 101

0605 0 TO 610

0606 605  CALL OPENCIDCEL, IERR, NAMA)

0607 CIFCIERR.NE.2)G0 TO 101

0608 G0 TO &10

0609 606  CALL OPENCIDCEL, IERR, NAHS)

0610 TFCIERR,NE, 2360 TO 161

0611 610  IFL=1

0612 IF CIGRY . EQ. 6060 TO 622 -
0613 IFCIPRG(I5,2) NE, ITARCT,42) )60 TO 620

0614 611 D 625 L=1,40
B615 625 IBUFL(L}MITQB(],L)
0616 6135 I=7-1

0617 IFCTEG. 160 TO 700

0618 KiI=1

0619 DO 630 KI=1,MT

g624 IFCIPRSLT, 2 ) NE.ITARL(KT, 22260 TO 630
0621 I1G=1

0622 GO TO S06



0623 630  CONTINUE
H624 WRITE(6,631)

0eR% 631 FORMAT(IH ,/VIEW ATTRIBUTE NOT IN ITAE1')
0626 STOP

P67 620 WRITE(H,621)

0628 621  FORMAT(1H ,’VIEW LITERAL NOT IN ITAE)
1629 STOP |

D630 622  IFCIPRGCI®H,2) NE.ITAE(1,42)360 TO 620
0631 GO TO 611 :

0632 700  IGT=ISTRT(1)

0633 I8TT=28187T-1

0634 IFLGL={)

0635 ILT=TLEN{1)

0636 LITLm2% (ISTHELT~1)
0637 TFCIQARY.NE. 66O TO 702
0638 699 KUNT=0

1639 LO=0

6640 LP=1

0641 PO 703 L.P=1,40

642 IFCIRUFLOLP) VEQ.IH GO TO 704
1643 LO=L0+1

G644 ITRUFCLO)=TIRUFL (LP)
0645 KUNT=KUNT+1

6646 703 CONTINUE
0647 704 IFCIFLET JER. 16O TO 706

0648 IFCIFLGLLEQ. 1XCO TO 710

064 702 PO 710 IN=1,10

0650 ITE=0

06351 Call SFILLAIR, 1,286 ,BLANK)

B652 CabL SFILLOIRUFZ, 1,256, BLANK) :
0653 CALL READF (IDCE1, IERR, IR, 128 ,LEN, IN)
1654 . IF(IERR.LT. OGO TO 101

§65G GALL CODE

656 READ(IEB,701) CIBUF2(IX), IX=1,20546)
B657 701 FORMAT(256A1)

063583 TER=0

0659 706 TFCIORY.NE . 66O TO 705

06460 CALL SMOVECIRUF2, ISTT,LITL, TBUFP 1)
0661 LH=0

0662 IFCITR.EG, DGO T 707

0663 LF=1

B664 DO 707 LF=1,40

1665 LH=l.H+1

0666 O IFCIRUFPCLFY LEQ.IN GO TO 708
0667 ITBUFXCLHY =TRUFP (LF)

0668 IThR=1"

066 707 CONTINUE
0670 708 IFCISCOMCIBUFC, 1, 2%KUNT , TRUFX, 1, TER)IV09,711,709



0671 709 CALL SFILLCIBUFX, 1,80, RLANID)

0672 L.H=0

0673 IFAF.GT. 40060 TO 7110

0674 IFCIRUFPOLE+1) L ER. 1M GO TGO 710
067% GO TO 7207

0676 711 CaLL SFILLOIBUFX,1,80 ,BLANK)
0677 CALL SFILLCIBUFC, 1,80, RLANK)
0678 IFLGT=1

0679 IFCIBUFL AP+ JEQG 1M 260 TO 710
6680 IFCLP+1 . GT.402G0 TO 715

0681 KUNT=0

G682 LO=0

0683 GO TO 703

1684 709 TFCTSCOMUIBUFZ, ISTT,LITL, IRUFL, T, TER 1?10, 715,710
6685 710 CONTINUE

1686 IFCIFLGL . EQ. DGO TO 210
0687 GO TG 200

8688 715 IFLGL=1

80589 IFLGT=0

0690 ICONT=ICONT1

0691 DO 720 LE=Ka,2,~1

0692 GO TO 301

0693 720 CONTINUE

1694 IFCIQRY . EQ. &GO TO &99
1695 GO TO 7140

1696 101 WRITE(L, P12 IERR

0697 912 FORMAT(IHW , P TERR=’ ,1&)

0698 BrTop

0699 900 WRITE(H,911)

#4700 911 FORMAT (1M ‘L ITERAL DOES NOT EXIET IN DATA FILE’)
67m 8TOP

0702 210 CaLL CLOSECIDCE)

0703 TFCIVEW.ONE 160 T0O 950
G704 Cal.l. CLOSE(IDURT)
1705  9%0 TFCOTRRY.NE, GO TO 1000
0706 WRITE(SH, 260 TCONY

0767 960 FORMAT (1M, 'COUNT=/,14)
0708 1000 WRITE(6,1001)
6709 10061 FORMATUIMN ,/,7 QUERY PROCESSED )

0710 CALL EXECCICOE, ICNAM)

0711 END

0742 PROGRAM KRET,S

0713 INTEGER ELANK,ITAB1(30,22),TTAR(30,42),IPRE(S0,3),I6TRI(20,8)
0714 %, TRUF (200, TDCH(144) , NAMT (3) , NANZ (3, TAC20) , ID(20), I6(20)
4715 %, ISECUCE) , TRUI28) , ISTR(E0,2) , KOMN(3)

0716 COMMON TTAE, ITABY, LGTE, MM, MT, ML, TPRS, TARY, IF, IGTEY

0717 DATA NGOML,NAM2/2HTE,2HST,2H1 , 2HTE ,2H8T, 2H2 /7

6718 DATA IS8ECU/2H-7,8H%6,2H197



0719
4720
g7
araz
07
0724
0725
072
0727
0728
4729
0730
673
0732
G733
0734
0735
0736
0737
4738
4739
0749
1741
a4
743
0744
0745
07464
747
04748
0749
0750
4751
0752
0753
8754
0763
1754
47%u7
0758
n7ee
07460
0761
0762
0763
3764
0765
0766

15
10

16
a0
21

a

DATA BLANK/000040R/
DATA ICDA,KOMN/B, 2HOL. , 2HEA, 2HR /7

. N=1i

K ON=0

KOUNT=0

KONT=0

NT=0

DO 5 K=1,20

TFCITARLCL,K) JEQ, 14 Y60 TO &
TRUF (K =ITARL (1,K)

KOUNT =K OUNT +1

£AlLL CUDE
WRITE(IA,7) CIRUE CEX) , IX=1,20)
FORMAT (20A1)

CALL HASS{IBUF, 10,4 ,NUMER)

IF (NUMER . EQ, 0 NUMER=6

N1 =NUMER

CALL SFILL(IG, 1,40, BLANK)

CALL. SMOVECTBUF 1, 2%KOUNT, TG, 1)
CALL OPENCIDCE, TERR ,NAMI, 2, ISECL)
IFCTIERR,NE.2)G0 TO 101

CALL SFILL(TE,1,256, BLANK)

CALL READFCIDCE,TERR, IR, 128 ,LEN,N1)
LFCIERR.LT.0}GO TO 101

TRUC=1

CALL SFILLCID,1,40,FLANK)

DO 10 TRUC=1,4

ING=1+(IRUC-1)%12
TEND=1 0+ CLRUC-1) %12

TER=0

IFCTSCOMCTR, ING, TEND , IA, 1 1LR))1M;190 1%
IF CTSCOMCIB, ING, TEND, ID, 1, TER))10,30,10
CONTINUE

DO 20 IR=7,10

CALL SFILLCIE,1,256, RLANK)

CALL READF (IBCE,TERR,IH,128,LEN, IR)
IFCIERR LT, 0260 TO 101

TRUC=1

PO 20 IRUC=1,4

INO=1+(TBUC-1) %12
TEND=10+(TRUC-1) %12

IER=0
TFCTSCOMCIR, TNO,TEND, 16,1,TER) 16,100,146
IFCTSCOMCIR, INO, TEND,ID, 1, TER)I 20,29, 20
CONT INUE

WRITECH,22)

FORMATC(IH |, “NO PLACE IN DIRECTORY?)
STOP



N767
37683
769
g774
0771
07e
0773
0774
H77%
0776
Q4777
U778
Q779
0780
0781
n7g2
4783
B84
0765
N784
0787
07a8
0749
790
0791
079
1793
0794
W79%
072946
0797
0798
p7oe
0800
01801
HE TN
o803
08064
6805
Ne06
gaa7
4808
ggag
8810
0811
gg12
04813
0814

29

30

44

N1=1R
TBUCF =1 BUC

CALL SMOVECEA,1,KOUNT, Ik, IND)
1=

TE1=0

CALL SDEA2(IM,1,2,1E1)

CALL SMOVE(IM, 1,2, TK, TEND+1)
CaLL WRITFCIDCE, TERR,IE, 0,N1)
IFCIERR LY. 060 TO 101

CALL SFILLC(IE,1,256, BLANK)
CALL READFCIDCE,TERR, IE, 128 ,LEN,N1)
IFCIERR LY. 0G0 10 101

CALL CLOSE(IDCE)

DO 35 I1P=1,2
TFCISTRY (P, 7 EQL 2360 TO 31
LECISTRLCIP,7) W NE  13GD TO 25
IFCISTRICIP,B) LEQ. 10060 TO 37
TECISTRYCIP,8) JEQ. 12)6D TO 38
IFCISTRICIP,8) EQ. 20060 TO 39
TFCISTRLCIP,8). EQ. 32060 TO 500
CONT INUE

MRITE (&, 36)

FORMAT (1M, “TYPE MISSING )
STOP

TTYP=3

6O TO 40

TTYP =3

GO TO 40

ITYP=1

CALL SFILLOIBUR,1, 40, BLANK)
NN

KON T=0

DO 45 1G=1,10
IFCITARL (N, I$) JER. 1H 60 TO 46
TRUF (I$)=ITARL (N, I5)
KONT=KONT+1

CALL SMOVECTRUF, 1, 2%K0ONT, 16, 2%KOUNT+1)
CALL HASS(IG, 20,31, NUKER)

IF (NUMER , EGt, 0) NUMER=3 1

N2 =NUMER

CALL OPENCIDCE, IERR ,NAMD, 2, ISECW)
IF CTERR . NE . 2)60 TO 101

CALL SFILLCIE,1,256, BLANI
CALL READF (IDCR, TERR, IE,128,1.EN,N2)
IFCIERR.LT. 0G0 TO 101

TEUC=1

DO 50 TRUC=1,3
INO=1+ ¢ TRUC-1 ) %32



6B1H
0816
0817
0818
ge19
na2d
0821
P
0823
0824
082y
826
0p2?
0828
08329
0830
0831

083z
0833
1834
N335
1836
0337
083
E3e
4840
1841

ngan
0843
0344
0843
0844
0347
08448
0349

68%0-

0851
oguitm
0853

0354

Oi‘ :."n
03.&
0857
a8
(1859
0860
$3861
1862

54

56

60

b1

be

&3

IENﬁw20+(IBUCw1)*32

TER=

IF(JSLDﬁ(]H INO,TEND,ID, 1, TERDT0,55,50
CONTINUE

PO 9 1R1«32,3q

CALL SFILLCIE,1,256 , BLANK)D

£ALL RLﬁDI(lBLB lLRR I8,128,LEN, IR
IFCIERRLLY. 0)GO TO 191

ITBUC=1

DO 51 IRUC=1,3

S INO=1+ CTRUC- 1)*3&

TEND=204 ( TRUC-1) %32
TER=0
IFCTSCOMCTE, TNO, TEND, ID, 1, IER) )51, 54, 51
CONTINUE -

GO TO 21

N2=IR1

CALL SFTLLCIA,1,40,BLANC)

CALL CODE

WRITECIA,S56) (CIGCIX), IX=1,20)
FORMAT (20A1)

CALL SMOVE(IA,1,KOUNT+KONT, TR, TN
IE1=0

COLL SDEARCITYP,1,2,1E1)

CALL SHOVECITYP,1,2,1Ik,IEND+1)
NT=NT+1

IF(NT.GTL HMLOGO TO, 500

CALL SFILL(THUF,1,40,ELANK)

DO &0 LT=1,20

TRUF (LT = TTABCNT,LT?

CALL SFILL(TA,1,40,BLANK)

CALL CODE
WRITE(IA,61) CIRUF (IX),IX=1,20)
FORMAT (20A1)

CALL SMOVEC(IA,1,4,1B, TEND+3)
NT=NT+1

CALL SFILLCIBUF,1,40,BLANK)

DO 62 L.Ti=1,20

TEUF (LT1)=ITAK(NT,LT1)

CALL SFILL(TA,1,40, RLANC)

call. CODE
WRITE(IA,63) CIBUF (IX), IX=1,20)
FORMAT (20A1)

CALL SMOVE(TA,1,2, 15, TEMD+7)
TE1=0

TF(KONLEQ, 1)60 TD 70

CALL SDEA2 (IBUCF,1,2,1E1)

K ON=1



0863
NE44
0865
0866
0867
0848
4869
D870
6871
naze
87%
NE74
ng7s
0876
0a77
0878
aave
4880
0881

08a2
08873
05064
noesn
0386
0887
1321a1E1
nuay
ngn
1991

ngeR
93
0894
0899
098
0897
0898
0899
0?00
4901

oo
0903
0904
6908
0206
4907
4908

09209

6910

IF(NLLLT. 10060 TO &%
K1=MOD(N1,10)
K2=N1/10
IE1=0
CALL $DEA2(KR,1,2,1E1)
CALL SDEA2(K1,1,2,TE1)
CALL SMOVE(K?,2,2,NA,1)
CALL SMOVE(K1,2,2,NA,2)
B0 TO 70
6% IE1=0
CALL SDEAR(NT,1,2,TE1L)
CALL SMOVE(NT,1,2,NA,1)
70 CALL SMOVE(NA,1,2, IR, IEND+9)
CALL SMOVE CIBUCK, 1,2, 1B, IEND+11)
CALL WRITFCIDCE, TERR, TE,0,N2)
IFCIERR LT, 06D TO 101
GO TO 3%
100 WRITE(H,103)
103 FORMAT(IH , ‘RELATION ALREADY CREATED BEFORE,GIVE ANOTHER NAME ‘)
GO TO S00
101 WRITE(&,108) TERR
102  FORMAT(1H , ‘TERR=‘,14)
ST0P
500  CALL CLOSE(IDCE)
CALL EXECCIGDA,KOMND
END
PROGRAM UPDAT,S

R £ 2222 T L P TP LT TR EL PR FER LI T PESETLELEELE LTI LI ST EIT LD T LT
L # This segment helps to MODIFY tuples or to DELETE tuples %
C ¥ from data file according to specifications *
C P2 T TLLELFELTIFEDEIFT Y I TS I I IR EPE DL LT DL LE L L

. INTEGER IDCECA00) , NAMYZ (3D, NAMB (), BLANK , TTARL (30, 22), TRUF (40),
2TBUF1(144) , TRUF2(85) ,NAMD (3) , ITARC30,42) , TR(40) , IDCR2

#CAB0) , NAMT (3, NAMZ(3), TRUFL (20D, TSECUCE) , TRFR(S) , NAMZ (3) , NAMA (3)
%, ISTRG0,2) , NAMS (), NAML (5, NAMT0 (), NAMT 1 (3), NAMTZ(3) ,NAM13(3)

%, ISTR1(20,8), ICODE(20), IPARS (50,3, LLNAN(Z)

COMMON ITAR,ITABL, ISTR, MM, NANA, TVARS, IPARS, TQRY, IF, ISTEL, KMM, ICODE
%, JTNUM, TFI.AG

DATA NAMY ,NAMES, NAMY , NAML , NAMZ , BLANK/2HDE , 2HMS , 2HRD , 2HDE, 2HMS , 2H8
xZHDE, ZHMS , 2H11, 2HCA, 2HRD, 2HAT , 2HIS, PHUF , 2HYL , 0000408/

DATA TSECU,NAME,NAMA/2H-7, 2HE6 , PH19, ZHDR, PHMS, 2H0 0, 2HDR, 2HMS , 2H01/
DATA NAMS, NAM6, NAM1T 0, NAN11, NAM12/2HTU, 2HRN, ZHAL , 2HTH, 2HST, 2HS
REHIF , 2HLS , BHFD , BHCO , 2HNF , 2HFD , ZHCO , 2HNF , 2HNG/

DATA NAMIE, LLNAM, ICODX/2HUS, 2HRE, 2HOD, 2HCL , 2HEA, 2HR , 8/

TCHAR =0

NUM=D

TFLAG=0

TTEST=0



0911
@ %% Contents of first row of array ITARL iz transffered to IBUF x

812
80913
0914
015
0916
0917
6918
1219
0920
iv2i
092

0923

0924

4725
1926
ava7
1926
192y
N%30
093x1
0932
1933
1934
0935
Ne36
01937
0938
0939
0240
0941
1942
1943
1944
0945
1246
0747
1948
0749
1950
1991
1952
AR
0954
PGS
31956
9%z
1958

LVAL=(

¢ %% & characters are also counted . ¥
%% ITARL contains all IDENTIFIERS in guery statement ®

CaLl SFILLIIRUF,1,40,BLANK
PN 2 KP=1,10
TFATTART L, KP) LEQ M ) GO TO 30
FOHAR=TCHAR +1 :
a TRUF(KPY=TTARLI (L, KP)
30 CAaLl HASS(IRUF,10,6, NUNR)
TFONUMRBLER. 0) NUMB=6
CALL SFILLC IBUFL,1,40,BLANK)
C ~e——%%% Conversion from Al fornmat to A2 format XXA--e--
ALl CODE
WRITECIRUFL ,33) C(EBUF LK), LK=1 ,10)
33 FORMAT (1 0A1)
F ¢ JFLAG. ER.1 ) GO TO 22
CAalL SFILL (IR, 1,40,8LANK)
CALL SFILL CTCODE, 1,40, BLANK)
DO A3 1JH=1,6
43 TCORECTIM=L8TRI(1 ,1TJH) : ,
k%% Conversion from A1 format to A2 Format %X X
CalLl. CODE
WRITECIR, 4y (JCODRECIGY,IG=1,8&)
4 FORMAT(6A1D
Call SMOVECTBUFL 1, TCHAR IR, )
€ ~eex% File USRCOD is opened to check the right of update for user %
CALL OPENCIDUR,TERR,NAMLE, 1, 18ECL)
TFCIERRVNE.ZY GO TO 703
CALL SFILL ( TBUF1,1,200,BLANK)
CALL READF(IDOR, TERR,TBUFL1,100,LEN, JINUM)
IFCIERR,LT.O) GO TO 703
DO S JIr= 1,10
KETRY=7+(JJT~1)%18
PIFCISCOMOIR, 1,16, TRBUF1,K8TRT,IERY)Y G,56,8

] CONTINUE
GO TO 710
) CALL CLOSECIDCRE)
G —ee—%%% File DREMBRD is opened to check the relation name specified x%
| .2 Lt R P PR P b Y peer eee4 vae bt t5as srry v eend SEL8 Sokd S Sk B soe o Smsm nap s WAED e Ao Hone sors coes v s aeve ome veie ]

Fags Call. OPENCIDCR, TERR ,NAMZ , 1, I8ECL)
ITFCIERR.NE.2) GO TO 705
IRBIZ=30

34 CaLl SFILLCIBUFZ,1,64,BLANK)
CALL READF(IDUR, TERR, IRUF2, IRSIZ,LEN, NUMR)
IFCIERR LY. 0 GO YO 708
TFUIFLAG . ER. 1) GO TO 35
TER=0



1959 PO 40 NUAR=1,4

P60 METRT=1+(NVAR~1) %12
0961 NFLAG=6+ (NVAR-1) %6 :
0962 IFCISCOMCIRUFL 1, ICHAR , IBUF2, NSTRT , TER) > 40,47, 40

0963 40 CONTINUE
1964 € —--—%%% Flag iz set to 1 1o indicate that relation name is bk ey

BRLED L e R R oo net in eriginal directory e e v s Y e e e
0966 TFLAG=1

0967 CALL CLOBECIDER)

0968 € ~—--x%x% File DEHEOQ is opened to check the view relation name X%X-we-
3969 (G s e 3 e oo o ve vt e o s e in VIEW diT‘QCTQPV o e arn e venn e Yo e v s s wone
0970 CALL OPENCIDOCR, TERR,NAM3Z, 1, ISECU)

0271 IF{IERR.NE. &) GO TO 70%

j972 \ IRGIZ=32

1973 CALLL. HASS(IRUF, TCHAR , 19, NUMRB)

ae74 IFOCNUMEB . EQ. 0) NUME=19

497E 0 T 34

09%s 39 DO Z6 I=1,%

0w 77 LETRT=14+(I-10%16

6978 NFLAG=7+{I-1)x7

p979 IFCTSCOMCTRURL 1, TCHAR ,IRBUF2 ,LETRT 1, TER)) 36,38,36

0?88 36 CONTINUE

0941 WRITE(&H,37) TRUFL

aPee 37 FORMATCIH L "RELATION NAME ", "%xx" 1X,5A42, 1X, "s%x"  "NETTHER IN
1983 #UTEW",/, "NOR IN ACTUAL DIRECTORY ") ,

984 L0 TO 716 .

aosys 38 CALL SMOVE(IBUFZ, (2%NFLAGY -1, 2%NFLAG , JVAR , 1)

3986 0 —endR Conversion from AZ Format te 12 fernmar 2 oo e
987 € %% Status of view relation name is checked KK Koo e
uees O oee-gxn in following few statenents 3 Koo
098y Call CObE

D9 READCIVAR, 163 JVAR1

4991 16 FORMAT(IE

NeP2 IFCIVART LERQ. 1Y GO TO 14

1993 WRITECT, 15 IBUFL

1924 15 FORMAT(1H , "VIEW RELATION NAME SUSPENDEDY,2X,502)

A GO 1O 710

1996 14 CALL CLOBECIDCR) ~

4997 € ~e-2%% File DBMS01 is opened to provided view attributes T o s e

0998 [ e B R e have ocurred in query statement o et e G et e
0799 CALL OPENCIDCR, TERR ,NAM4, 1, ISECLD

1000 IFCEERRONE . 2) GO T 785 .

i0n1 IRSIZE=85

1602 GO TO 39

1003 29 CALL HASS(IRUF, TCONT, 31, NUMER)

1004 TFONUMEBR  EQ. 0) NUMBE=31

1005 G0 TO 31

1006 45 Call SMOVE(IBUFE, (2%NFLAG) -1, 2xNFLAG , JVAR , 1)



1007
1008

1009

1910
1011
i1z
1013
1014
1015
1016
1017
1618
1019
1020
1021
1022
1023
10224
1025
1026
1027
jgea
1029
1030
1831
1032
1033
1034
1035
1036
1037
1038
1039
1840
1041
1042
1043
1044
104%5
1044
1647
1048
1049
10840
1051
1052
1053
1054

¢ %% Conversion from A2 format to 12 format & statuvs of e Yo 3 o m e e
I relation nawme is chetked XKoo
Cal.l. CODE
READ(IVAR,27) JUBRY
27 FORMAT(IZ2)
TF(IVART LEG. 1) GO TO 47
WRYYE(1,26) IBUFL
29 FORMAT(1IH ,%9A2,2X, "RELATION NAME SUSPENDED™)
GO TO 719
47 Cakl CLOSECIDCR)
ITEST=1
C ~we-x%% A flag is set to 1 to indicate the presence of relation XXX
€ mee=2%%An DEMOSRD directory & file DEMSE is opened . Attributes sx¥-—-
C ~-—--x%% are checked which have occured in guery statement, XXk
CALL OPENCIDOR,TERR ,NAMB, 1, ISECY)
TFCIERR.NEL2)Y GO TO 705
IRGIZE=45
39 IREG=2%TCHAR+1
DO 55 TV=NANA, 2, -1
KAUNT=0
CALL SFILLCIBUF2,1,20, BLANK)
PO 46 Ti=1,10
IFCITARIC(IY, IW EQ.1H ) GO TG 44
KAUNT =i AUNT +1
46 IBUF2CIU=TTARL (IV, I
44 CALL SMOVECTRUFZ, 1, 2%KAUNT, TRUF , TBEG)
TCONT=KAUNT+ICHAR
IF(ICONT, LT 20 CALL SFILLOTBUF, (2%xICONTY+1,40,RLANK)
IFCITEST.EQ, 0) GO TO 29
CaLL HASSCIRUF,20,31, NUMER)
31 CALL CaDE
WRITECIBUFL,32) (IRBUF(IK) ,JK=1,20)
32 FORMAT(20641)
CaLL SFILLCIRBUFR,1 ,170,BLANK)
CALL READF(IDCR, TERR , TBUF2, IRGIZE , LEN,NUMER)
IFCIERRLT.0) GO TO 705
IFCITEST.EQ.0) GD TO 96
DU 48 IRUC=1,3
JBEG=1+{IBUC-12%32
JEND=20+(TRUC-1)%32
TFCISCOMCIRBUFZ, TREG , JEND, IBUFL , 1, TERY) 48,70,48
48 CONTINUE
WRITE(&L,S53)
53 FORMAT(1H , “ATTRIRUTE NOT IN RUCKET )
GO TO 719
S0 LVAL =l VAL+1
ISTRT=234 (IBUL-1 ) %32
TEND= 28+(TRUC~1) %32



10655
1056
1657
1058
1059
1040
1061
1062
1063
1064
1065
10466
1067
1048
1069
1070
1671
1072
173
1074
1475
1076
1677
1078
1079
1080
1081
1082
1083
1084
10685
1986
- 1e87
1688
108y
1090
1091
1092
1093
1094
109%
1096
1697
1498
1099
1100
1101
1102

83

Call, SMOVECIBUFZ, TESTRT, TEND,IBFR, 1)
Call. CODE

READCIBFR,83) ISTART ,LENTH
FORMAT(T4,12)

€ meeen%% Beccording to relation names different data files are  %XXoeeo-

24

20

~g
o

74

[

e v 3 e o i st o v open e For GPe ific use ORI YT Sosp——

IF CONUMBLER. 1), AND, (NVAR . EQ. 1)) GO T 600

TFCONUME  EQ. 20, AND, (NYARLEGL. 1)) GO TO 700
TFCONUMELER . 2)  AND. (NVAR LER.2)) GO TO 708

IF CONUME L ER, 49 AND, (NVAR L EQ, 1)) GO O 800
TFCONUMELEG, 40, AND. (NVARLEQ.2)) GO TQ 810

IFCONUME L ERLSY . AND, (NVAR,EG. 1)) £0 TO 820

TF CONUMELCERL 50 L AND . (NVARLER. 2)) GO T 830
TFCONUMBLER. 6) . AND ., (NVARLER. 1)) GO TO 835
WRITE(G,85%) '

FORMAT(1H , "RELATION NAME I8 WRONGY)

GO TG 710

PO 92 TL=1,4

JSTRT=14(IL~1) %36

TEND=364 CIL~1)%36
IF(ISCOMCIRUFL, 1, TCONT, TBUF2, JSTRT,IER))Y 92,94,92
CONTINUE

WRITE(H,93) TRUFL ,

FORMATCIH , "ATTRIRUTE CONCATENATED WITH VIEW RELATION “,2%,
xaE%M 1N, ROAR, "xxx 1%, "DOESN/T EXISTS IN DIRECTORY™)
G0 TO 710

LVAL=LVAL +1

KSTRT=27+(IL~1)%36

KEND=B6+{ 11.~1) %36

CALL SFILLCIBFR, 1,10, BLANK)

CALL SMOVE (TBUF2,KETRT,KEND, TEFR, 1)

e e s e 3696 Conversion Ffrom A format o0 1 format e e Yo v e+

£ e B2 in next few statements B K Ko o o e

Pb

600

700

708

GO0

CALL CODE

READ (TRFR, 96 TSTART , LENTH, NUME , NVAR
FORMAT(14,12,12,12)

IF(LVAL.ER. 1) 60 TO 84

GO TO S00

CALL OPENCIDCER, TERR,NAMY,2)
IFCTERR . NE.2) GO TO 705

GO TO 500

CALL OPENCIDDH2, TERR, NAM1,2)
TFCIERR.NE, 2) GO TO 70%

GO TO %00

CALL OPENCIDCER, TERR, NAMS, 2, TSECU)
IFCIERR,NE, 2) GO TO 705

GO TO %00

CALL OPEMCIDCR2, TERR,NAM2,2)



1103
1104
110%
1106
11407
1108
1109
1110

1111

ERERE:

1113

1114

1115
1116

1117
1118

1119

1120

1121

1122

1123

1124

1125

1126

1127
1128

1129

1130

1131

1132

1133

1134

1135

1136

113y

1138

1139

1140

1141

1142

114%

1144

1145

1144

1147

1146

1149

1150

IFCIERR.NE.2) 6O TO 708
z0 TO %00
8140 CALL OPENMCIDCBR, TERR ,NAMS, 2, IBECLH
IFCTERR  NEL2) 60 TO 2035
GO TO 500

- 820 CALL OPENCIDUEBZ, TERR,NAM10,2, 1GECD

IFCIERR.NE.2) GO TO 705
0 TO ©00
B30 Call OPENCIDCEBR, TERR,NAMI11,2, TSECLD
IFCIERR NE .2 GO TO 705
GO TO 500
835 CALL OPEMCIDCERE, TERR,NAMI2,2, ISECU)
TFCIERRONE.2) GD TO 745
500 Call SFILLOIE,1,80,BLANK)
PO H01 ID=1,40 :
601 IBCID=ITAR(IV-1,1ID)
19 Call SFILLCIRBUFL,1,40,RBLANK)
¢ ——-w%2% Conversion from &1 format to A2 Format XX
' call. CODE
WRITE(IBUFL,18) (IR, L=1,40)
18 FORMAT(40641)
DO 690 IH=1,10
CoLL SFILL(TIRBUF2,1, 130 ,BLANID
IF(NUM.GE .13 GO TO 496

IREC=TH
C owe—eg%% Record size of data files are assigned here according X¥Xm—-—-—
G ettt 1o relation name specified in query statement o e oo e

TFONUMB.EQ. 1) IRBIZ=62
IF(NUNMB L EQ.2) IRGIZ=6T
IF (NUMB.EQ . 4) TREIZ=48
G705 CALL READFCIDCRE2, TERR, IBUF2, IRSTZ ,LEN,IREC)
IFCIERR.LT.O0) GO TO 705
TF(TISCOMCIRBUFR, ISTART, ISTARTH(LENTH-1) ;TBUFL 1, IER) ) 690,692,690
690 CONTINUE ‘
TFCONUM . EQ. IVARGE-1) L AND ., CCXSTRL, 1) ER. 1), AND. (IS8TR(1,2) .EQ. 16
#32) GO TO 698
617 WRITECH, 691 (IBUFL,I=1,20)
671 FORMAT(IH ,/NO RECORD CORRESPONDS TO LITERAL,2X,2042)
GO TO 710
&P2 NLIM=NUM+1
5% CONTINUE
: TFCONUMER, TVARS )Y (AND (CISTECL, 12 EQ. 1) AND, (CISTR(,2) . EQ. 160
%)) GO TO 694
TFCONUMLER . TVARS)Y (AND, (CISTROL, 1) JEQ. 1) . AND . (ISTE(,2) . EQ. &)
%)) GO TO 699 _
698 WRITE(H,276)  IBUF2CIF) IF=1,4%)
@76 FORMATCIH , " Tuple before update ds 1~ ",/,8X,60A2)
CALL SMOVEIRUFL 1, LENTH, TRUF2, TSTART)



1151
1152
1193
11%4
1155
1154
1167
1158
1189
1160
1161
1162
1163
1164
1165
1166
1167
1168
1149
1170
1171
1172
1173
1174
1175
11764
1177
1178
1179
11480
1181
L1832
1183
1184
1184
1186
1187
1168
1189
1190
1191
1192
1193
1194
1195
1196
i197
1198

WRITEC(S,977) C(IBUF2LTIF), IF=1,6T0
77 FORMAT(IH , "Updated record",/,2%,6342)
678 CALL WRITFCIDCRZ, IERR, TRUFZ, 0, IRED)
IFCIERR.LT. ) GO TO #7035
IFCCEETROL, 1, EQL 1) LAND, (TSTROL 23 LEQ.16)) GO TO 694
H=10~IRED
IF(HLER.0) GO TO 694
BO &80 Je=1,H
IP=J+IREC
IQ=Ip—1 ,
CaALL SFILLJIBUFRZ, 1, 130, BLANID
CaLL READF (IDCE2, TERR, TBUFZ, 65, LEN, IP)
ITFCIERRVLT.0) GO TO 705
CALL WRITF(IDOR2, IERR,IRBUF2,0,T6)
TFCIERRLLY.0) GO TO 7095
&80 CONTINUE
Catl SFILLAIRUFZ, 1, 150, BLANIK)
Cat.L WRITFOIDOR2, JERR, IBUF2,0, IM)
IFATERRLT.Q) GO TO 705
6724 CaLL CLOSECIDCR2)
WRITE(L,H677)
&77 FORMATC(IH , "QUERY PROCESSED ™)
GO TO 710
&5 CALL SFILLCIRBUFZ,1,130,BLANK)
GO TO &78
696 IREC=IREC
GO TO 5705
L we--%%% File manager errors are isseed to pger if he tries 1o XXAK-—-—-

M ¥ access wrong relation name or data file X
705 WRITE(1,709) IERR
769 FORMAT(IH " FMGR ERROR *,2X,14>
710 CALL EXECC TCODX,LLNAM)
END

PROGRAM DEFVE,S
€ =¥ This segment is 1o define new views on existing relation %%
© B Bl vt s e nami & its attributes e e s e v 3 B 3o
INTEGER IDCRCA00),NAME(E) ,IRUFR(A0), TRUF C128), TRUF1 (20) ,RLANK,
*THOSTCI28) ,IPARS(S0,3) , ITARL (30,220 , ITEME) , IBUK (5) ,ISECU(D),
ZIRLNKC(R20) ,ISTORCH, 30, NAMR(E) , TCC(S) , NAMEC(E) ,ITARCEN , 42)
¥, JRUFL C10),LVARCRY ,IDCETI (1440, MAMT G2 , T8TEE0,2) , LRNAM(CE)D
COMMON TTAR, ITARL, ISTR,N,NANA,TVARS, IPARS
-DATA NAME , NOMR , ISECU, NAMS/2HDE, 2HMS , 2H00 , 2HDB, 2HMS , 2H0 1, 2H-7,2H56 |
*BH1Y, 2HDR, ZHME, 2HE /
DATA NAM1,LRNAM, ICOHC /2HDE, 2HME, 2HRD, 2HCL , 2HEN , 2HR  , 8/
ICAR=0
TnUM=0
KAatNT=0
IDAT=0



1199
1200
1201
1202
1203
1204
120%
1206
1207
1208
1209
12140
1211
1212
1213
1214
1215
1216
13217
12140
1219
12210
1221
1222
1223
1224
122%
1226
1227
1::..(».8
1229
- 12%0
1231
1232
1233
1234
1235
12384
1237
1238
1239
1240
1241
1242
1243
1244
1245
12446

TBEG=0
TVARZ=0
TVARG=(
IXZ=0
ITVEW={
IER=0
IRAR=(
INAM=0
BLANK=000040¥%
PO 10 I=1,N
¢ eemeen®z IDENTIFIERS ( relation name concatenated with its 263 B o e oen
C XKW attributes ? are checked %W %
TFCCIPARS(T 1) EQ. 4) AND, ((IPARS(TI-1,1) . EQ.2) . AND, (IPARSG(I-1,2) .,
#EQ, 323 AND, (CIPARS I+, 1) EQ.2) ,AND, (IPARSCI+1,2) . EQ. 33 M)
¥ G0 TO 1190
10 CONTINUE.
TFCINUMLEQ. IDATY GO 1O 139
WRITECT,20 I
249 FORMAT(IH , "NO RECORD CORRESPONDS TQ ID +",2X,I2)
GO TO 288
1140 IDAT=IDAT+1
CaLL SFILLCIBUFR, 1,40, BLANK)

G %% NQ, of characters are counted in IDENTIFIERS | Ko P
e #%¥%  Table ITARY contains all identifiers ceming in a NEX
c X%%  query statement. Contents of ITAR1 are transferred to ®%%
[ HA% a buffer IBUFR X% R

DO 115 YI=1,
IF(ITﬂﬁlthﬁR (1,2), 110 EQ.1H ¥ GO TO 114
TBUFR(II)mlTABI(IPﬁR 3 (1,2),100)
115 ICAR=ICAR+1
116 IFCICAR (NE,20) CALL SFILLOIRUFR , (2*ICARY+1 , 40, BLANK)
CALL HASSC(IRUFR, 20,731, NUNMER)
G o=e—%x% File DEMBH is opﬁned to check the concatenated relation with %
G 3 K e its attributes . ' s e 3
CALL OPENCEDCE, TERR,NAMS , 1, IGECWY)
IFCTERR . NE, 2) um T 299
Call SFILLOTRBUF, 1,256, BLANIK)
CALL READF{IDCE, 1ERR,IBUF,45,LEN,NUMER)
IFCIERR.LT. O QU TQ 299
G ~eeexxx Conversion from Al format te A2 format X%
CAlLL CODE
WRITECIBLNK,113) (IRUFRIX) ,IX=1,20)
113 FORMAT(20A1)
G ek Concatenated relation & attribute is searched in bhucket #%%——-
DI 120 TRUC=1,3 '
JEEG=14 (TBUC-1) %32
TJEMD=20+(TRUC~1) 232
IFCISCOMAIBUF , JREG, TEND, TBLNK 1, IER) > 120,130,120



1247
1248
1249
1250
1291

1252

1253
12564
1255
1256
1257
1258
1 2%
1260
1261
1262
1263
1264
1265
1264
1267
1268
1269
1270
121
1272
1273
1274
1273
1276
1277
1278
1279
1280
12g1
1282
1203
1204
128%
1286
1287
1288
1249
1290

1291

V-1

- 1293
1294

120 CONTINUE
WRITECT,122) IRLNK
122 FORMATCIH ," You are giving Wrong RELATION & ATTRIRUTE in *,
%/7,1H ,"Hashed FORM: _",2%,10A42)
G0 TO 268
130 TNUMs=TNUM4 T
CALL SFILLAIBUFL, 1,60, RBLANK)
MREG=214+(IRUC~1 %32
MEND=Z2- (TRUL-1) 532
CALL CONUVRONUMER , THASHD
Call. CONURCIBUC, IBUKET)
IBUF 11 y=THABH
TBUF1(2)=TRUKET
CALL SMOVE(IBUF, MBEG , MEND , IBUF1,5)
CALL SMOVECIRUF1,13,16 . LVAR, 1)
C ~wmenn® Conversion from & foermat to I format %XEHemew.
Call CUODE
READILVAR, 128 JFILE, TBUKET
128 FORMAT(I2,12)
TRUFLCINUMY =JFILE
IFCINUM EQ. 1) GO TO 235
IFCINUM.GT . 1) GO TO 133
129 DO 131 IVAR=1,8
131 ISTORCIDAT, IVARY=TRUF 1 (TVAR)
GO TO 19

e

133 TFCTBUFL CINUMY LEQ . TBUFL CINUNM-1)) 60 TO 129

WRITE(SH,134) (TRUFL (KD, KO=1, XNUM)
134 FORMATC(IH ,"You are defining view on different relations” ,B12)
O T0O 288 ‘
G ———2%% File DREMOGRD is opened to check the relation name on which %%
e R vser is geing te define his oun view e e e R
235 CALL OPENCIDCRL, IERR,NAMT 1, 18ECUD
TFCIERR ONE.2) GO TO 299
KETRT=11+{(JRUKET-13%12
Call BFILL.  TRUF, 1,40, BLANK
CALL READFCIDCBL ,TERR, IBUF , 30 ,LEN, JFILED
TFCIERR LT 0) GO TO 299 _
¢ —eeend® Relation’s status is checked in few next statements whether %
G B A relation is suspended or restored il
CALL SMOVEC(IRUF,KSTRT ,KSTRT+1 ,MVAR 1)
CalLlL CODE
READ(MVAR , 236  MVAL
236 FORMAT (L&)
TF(MVAL L ER, 1) 6O TO 129
WRITEC(T,337) {
337 FORMATC(IH |, "RELATION MNAME T4 SUSPENDED ON WHICH YOU ARE DEF. VEW™)
GO TO 288 '
135 Call SMOVECIRUFT 13,16 ,LVAR, 12



129%
1296
Ciaw7
1298
1299
1300
1301
1302
1203
1304
130%
1306
1307
1308
1309
1310
13511

1312
1313
1314
131%
1316
1317
1318
1319
1320
1321

1322
13323
1324
13245
1%26
1387
1329
1329
1339
1331

1332
1383%
1324
1335
1336
1337
1338
1339

1349
1341

1342

(hLL CLOSECIDCR)

ALl OPEN(IDCR, TERR , NAMS, 2, I5ECID
IFCTERR OHE. 2) GQ T 29y
CALL SFILLC(YRUFR 1,40, BLANK)
Cabl. 8FILL(IELNK,1,4G,BLANK)
DO 136 IM=1,10
TFCXTaB1 O, IMY EQ IH » GO TO 147
TVAR = TYAR G+
134 TRUFRCEMI=ITARTI (1, IM)
147 CALL HASBS (IRUFR, TVARE, 19, NUMED
IFONUMBLEG . 0) NUME=19
CALL SFTLLOIBUF 1,128, BLANK)
CALL READF CIDCE, TERR, IBUF , 32, LEN,NUMRY
G o %% conversiaon from A1 format to A2 format
Al CODE
WRITECIRUFL,137) (1BUIR(JT>,[T 21,10
137 IDRMQT(IGAl)
DO 1328 TRUC=1,5
ISTRT=14+(IBUC-T1)%16
JEND=1 0+ C(IRUC-1) %14
IFCIVARZ LT, I0) CALL SFILLCITRUFT, TVARZ+1,18,BLANK?
IFOISCOMOTRUF , TSTRT, TEND, TRBUF1,1,TERY Y 148,139, 148
148 IFCISOOMCIRUF T?FRT,&&ND TRLNK, L, IER?Y 138,18 9 1%

159 IFCIXZ EQ. 1) GU TO 134

IXZ =1 XZ+1
TTERM=NUME
IBAK=IRUC
138 CONT INUE
PO 151 IVAX1=20,22
CaLL SFILLOIBUF,1,64,BLANK)
ALl RLADF(TDLB,iFkR TEUF, 32, LEN, TVAXY1)
IFCIERR.LY.0Y GO TO 299
DO 151 JVAaX=1,5
TOTRY =14+ (TVAX-1)%14
TEND=1 0+ (TUAX-1) %16
IFCISCOMCTRUF , ESTRY, TEND, IRBUFL 1, TERD)Y 154,139,154

154 IF(JSCGM(IBUF;J&TRF TEND, TBLNK, T, IERYY 151,155,151
155 ITFAIXZ . EQ. 1) GO TD 151

IXZ=1XZ+1

TTERM=TVAX]

ITBAK=TVAX

161 CONTINUE
TFCOIXZUEG. 1) GO TO 140
WRITE(L,150)

YR TE P pusp——

150 fDRﬁﬁT(lH ; "PLEASE GIMVE SOME ANOTHER VIEW RELATION NaME",

G ~%%% File DEME00.is opened in which user will check the existence %
¥ %u%% of view relation name & entry will be given with its status X
N ¥e#H—ew  oprovided 4t 45 not existing in this djfﬁrfory v ot e R R



1343
1344
1345
1346
1347
1348
1349
1350
1341
1352
1353
1354
1355
1356
1357
13558
1359
1368
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
13734
1374
13749
1376
1377
13578
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390

®/,"ALL PLACE OF BUCKET IN HASHED RECORD NQ & OVERFOLW AREMs ",
®/, Pesx 15 FULL ™)
GO TO 288 ‘ :
160 CaLL SFILLCIBUF, 1,256, BLANK) -
CALL READF(IDCE, YERR, IRUF , 128, LEN, TTERM)
LRBEG=1+(IRBAK-13%16
LEND=1&+{IRAK-1)I%16
€ wmee-e%%% View relation name with its redstored status is given e e P e e
¢ o i P s ot n in DEMSO0 directory o e v e e e 3 3 B
NYAR=1 ;
CALL CONVE(NVAR,NVART)
CALL SMOVE(NVART, 1, 2,TRUFT, 11
CALL SMOVE(LVAR,1,4,1IBUF1,13)
CALL SMOVECIBUFL, 1,16, 1BUF, LEBEG)
CALL WRITF(IDCR, TERR, ITRUF, 0, TTERM)
IFCIERR LT 00 GO TO 299
GO TG 237
139 KAUNT=1
237 Call CLOSECIDCR)
G ww—entx File DBEME01 is opened whers existence of atiributes will be x%
'™ 36 Yy Y o e e v vt e 10 v s e e 2 s 4k A e el A G e checked . R 2 T T
CALL OPENCIDESE, TERR, MAMR, 2, ISECL)
IFCIERR.ONE .2 GO TO 299
DO 280 I85=3,NANA,2
Y 7=l
KOUNT=0
TVARG=TYAR?+1
Coll SFILLAIRBUFL,1,40,BLANK)
DO 240 148=1,10
IFCITARLCIG, I8 JEQG . JH ) GO TO 245
TRUF1CISS))=1ITARI (LIS, 184
249 KOUNT=KOUNT+1
24% Call. SMOVECTRUFL 1, 2%K0UNT, TRUFR, (22 1VAREI +1)
VAR A4=TVARZ+KOQUNT
Call, SFILLCIBUFR, (2%IVAR4)+1 ,40,BLANK)
CAll HASS(ITBRUFR, TVARA, 31, NUMER)
TFONUMBR,EG. 00 NUMBR=31
ICC CTVARS Y =NUMBR
IFCIVARS.GT . 1) 6O TO 230
244 CALL SFILLCIBLNK, 1,40 ,BLANK)
Call SFILLOIRUFT, 1,120, BLANKD
CALl CODE
WRITEA(TRUF ,249) {(TBUFRCIUY, TU=1,20)
249 FORMAT(20A1)
GALL SMOVECIRUFL 1,20, 1RUF,1)
Call SFILLJIBLNK, 1,40, BLANK)
L mmomm %3 % Attributes are searched in bucket of DBMES directory 2 B
DO 247 ThM=1,8



1391 247 TRINK (CIMM)=T8TOR (TVARS, TMM)

1392 ALL SMOVEC(IBLNK,1,16,1BUF, 210

13493 Call. SFILL(THOST,1, ’”ﬁ PIRNK)

1394 CaLL READF(IDUB, lLRR JHD‘1 > 8%, LEN , NUMER)

1399 ITFCIERR.LT. ) bD TGO 9”9

1396 CALL SFILLCIBLNK, 1,40, BLANK)

1397 PO 258 IVAX2=1,4

1398 NEEG=1+ (TVAXZ2-1)%x36

1399 NEND=36+(TUAX2~1) %36

1400 IFCISCOMCTIHOST, NREG, NEND, TRUF, 1, IERY) 252,270,252

1401 2062 IF(ISCOMOTHOST , NBEG, NEND, 1B1NK 1 TERY) ﬂ"ﬂ,?ﬁh,?ﬁq
1402 255 IFCIYZ.ER. 1) bD TO 258

1403 IYZ=IYZ+1

1404 ITEM(IVARY ) =NUMBR

1405 TRUKLCTVARY ) =T VAXE

1406 258 CONTINUE

1407 ( e %%% Attributes are seasrched in overflow area of directory X¥X-—wow
1408 PO 260 IVAX1I=32,34

1409 CAlLL. ﬁFIII(IHﬂ%T 1,256, BLANK)

14140 Call. READF(IDCE, IFRR THBST SEE L, LEN, INAXT)

1411 IFCIERR LY. 0D GO 70 299

1412 D0 2460 TBHAR=1,4

1413 MBEG=1+{ITBHAR~1)%36

1414 NEND=3&+ { IBHAR~1 I %36

141% IFATISCOMCTHOBT  NREG , NEND , TRUF , 1, IERY) be,JJO 262

1416 262 ITFAYSCOMCTHOST  NRBEG , MEND , TBLHK, 1 TERY) QO)&és;Qbe
1417 265 IFAIYZ EQ. 1) GD T0 260

1418 ’ IYZ=1YZ+1

1419 TTEMCIVARY ) =1VAX1

1420 IBUK (IVARY ) =TRHAR

1421 260 CONTINUE -

1422 IFCEYZ EG. 1) GO TQ 273

1423 261 WRITECL,271)
1424 271 FORMAT(1H |, "PLEASE GIVE SOME ANOTHER VIEW RELATIONE NAME",

1425 ®¥//,1H ,"THIG VEW RELATION HAS REEN DEFINED BY SOME USER")
1426 GO TO 208

1427 2340 IFCICCOIVARDY LEQ. TCCCTVARS-1)) GO TO 261

1429 GO TO 246

1429 273 TRAR=TBAR+1

1430 DO 272 IVARE=1,18

1431 272 TSTORCTRAR , IVARB) =TRUF ( TVARE)

1432 L0 TO 280

1433 270 TVEW=TVEW+1
1434 280 CONTINUE

1435 TFOCIVEW . EQ, TVARS) .AND ., (KAUNT  EG. 13 GO TO 290
1436 TFCKAUNT EQ. 00 AND. (IVEW.EQ. 02> GO TO 2735
1437 GO TO 261

1438 273 DO 283 TW=1,IVARY



1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1462
1453
14ﬁ4

;4.6
1457
14%8
1459
1460
1461
14462
1463
1464
1465
1466
1467
1448
14469
1470
1471
1472
1473
1474
147%
1476
1477
1478

1479

1480
1481
1482
1483
1484
1485
1486

CaLl, SFILLOINOST, 1,206 ,BLANKY |
ITERM=LTEMCIW)
TBHAR=IRBUK CTW)
LAl READFCIDCR, TERR, ITHOST , 128, LEN, ITERM?
IFCIERR.LT.0) GO TO 299
LBEG=1+ (IRHAR-1)%34
LEND=346+ (ITEHAR~1) %24
Cal.l. SFILLCIBUFT 1,48, BLANK
PO 276 IE=1,18
276 TRUF1(IE) = E%TUR(iM TE?
CALL SMOVE(IBUF1 1,uﬁ THOST , LEBER)
CALL NRITF(IDGB}IkRR IMasT, 0 ITERM)
IFCIERRLT.0) GO TO 299
CONT INUE
Call CLOSECIDCR)
286 WRITE (4,287
287 FORMAT(IH , "GUERY I8 PROCESSED ™)
288 GALL EXECCICODC, LENAM)
2940 WRITEA(1,2%1)
a9 FORMAT(IH , "YOUR DREFINED VIEW EXI8TS IN DIRECTORY")
G0 TO 288 '
G o--e-ax% File manager errors are given to user in case of accessing X
¢ ¥%%x wrong directory or beyond the directory A ®¥%
299 WRITE(1,303) IERR
303 FORMAT(IH , "xx FMGR ERROR 2", 2X,18)
END
PROGRAM RESTT,S
C ~m--%%% This segrent either RESTORES or SUSPENDS a relation 3 34 R e e
[ R name as needed by ysep e s s s e e 3 e e s
INTEGER IDCE(144) , TBUFR(20), TRUFL (200 ,NAME (3) ,LNAMC3) , ISECUCE),
¥RLANYK ITﬁﬂl(?ﬁ,m“) LBHYR(BJ),TSTB( 50,20, TTARC30,42) , IRE(E0,3),
%LlNﬁM(S) TCODE(20), I8TRIC20,8), LRNAﬁ(zi
COMMON ITAB ITaRt, T%Tn LKM,JNN JIVAR , IBE, IQRY , IF , ISTRT ,KMM, ICODE
%,JJNUM,JFLQG
DETA NAME , LNAM, TSECU/2HDR, 2HMS , 2HR D, 2HDR , 2HMS , 2H0 0, 2H~7 , 2H56, 2H19/
DATA LLNAM,LRNAM,ICGBC/EHUS,QHRU,QHDL,aﬂbl, nha,&un &8s
BLANK=000040R
KOUNT =0
¢ ®xx  characters are counted . Lk
DO 16 YX=1,10 :
IFCITARIAL, I CEQVIH ) GO TO 15
TBUFRCDI=ITARTI (1, 1)
10 KOUNT=KOUNT+1
1% IFCKOUNT LT 100 Call SFILLCTIBUFR, (2xKOUNT»+1, 20, BLANK)
¢ %% Relation name i3 hashed & an address is obtained % P R oo
CALL HASS (TBUFR, 10,6, NUNR)
TFONUME,EQ.0) NUMHmé
€ moeex% Conversion from a1 format te A2 format AdX-o—-

P
o
i



1487
14488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1508
1501
1502
1503
1504
15065
1506
1507
1508
1509
1510
bl
1512
1513
1514
1515
1516
1517
1518
1519
152

RS

1522

1523

13524
1525
1526
1527
13588
1529
15340
1531
1532
1533

1534

Cal.l. CODE
WRITECIRUFL ,20) CIRUFRC(I), J=1,10)
20 AFORMATC10AT1)
dOIFCIFLAG . ER.1)Y GO TO 28
S Calll CODE
WRITECIBUFR ,25) (ISTRICL,L) L=1,6)
2% FORMAT(&HAL)
' CALL SMOVE CLBUFL., 1, KOUNT , IBUFR 7}
C ~wwenx% File WSRCOD is opened to check the right of vser ( either X
M ##%x to restore or suspend the relation name or VIEW relation name
Call OPENCIDOR,TERR,LLNAM, 1, ISECU)
IFCTERR.NE. 20 GO TO 45
Call SFILL(LBUFR,1,1706,RBLANIK)
CALL READF{IDEE, TERR ,LBUFR, 8% ,LEN, JITNUM
IFCIERR.LT. OO GO TO 45
DO 24 I=1,10
{BTRT=74+(1--1)%18
TF(ISCOMCIRUFR , 1, 6+KOUNT ,LEBUFR ,KSTRT, TER)) 24,26 ,24
24 CONTINUE
WRITE(1,29)
29 FORMATCIM , "YOU CANNOT DO SO ™)
GO TO &5 _
26 CALL CLOSECIDCE)
L ~—eenx% File DEMSRD is opened to check the relation name which uvser %2
C % ¥ % wants toe either suvspend or restore %X K
28 CALL OPENCIDCR, TERR ,NAME, 2, IGECLH
IFCIERR . NEL.2) GO TO 45
CaLL SFILLILBUFR, 1,460, BLANK?
CalLL READF(IDCOR, TERR,LBUFR, 30 ,LEN, NUMR)
IFCTERR.LT.O0Y GO TO 45
TER=0
PO 30 IVAR=1,4
LETRT=1+(IVAR~1) %12
LEND=10+(IVAR~1)%12
IFCISCOMCTRUFL 1,10, LBUFR,LBTRT  JER) ) 30,3%,30
30 CONTINUE
0 TG 50
K31 IFCOISTRAOL, D VEQ. 1) AND . (ISTROL,2) . EQ. 14> GO TO 40

G wee-%%% This portion of program resteres the relstion nane KK Xy o
N=1

3b ALl COMUR(N,M)
CALLL SMOVE(M,1,8,LBUFR ,LEND+1)
CAlL, WRITFCIDOR, TERR ,LBUFR, 0, NUNME)
ITFCIERR LT O0) GO TO 49
CaALL CLOSECIDCR)
GO TO 63
¢ ww-e%¥x This portion of proegram suspends the relation nanme X T oo
40 N=0



1535

1936
1537
1538
1539
15440
1541
1542
1543
1544
1545
1544

1547

1548
1549
S50
1551
i J‘Jr.’.’
553
1ﬁ54
1555
15386
1557
1558
1559
1560
1561
1562
1563
1564
563
1566
1567
1568
1569
1571
1571
1572
1573
13?4
197
1% ?&
1597
1578
1579
1580
1%81

1582

GO TO 36
€ ~mx%% File manager error is given to vser if he tries 10 acess ®RXe-
C ~wmes%% the wroeng directory or hevond the directory size e e v
4% WRITE(1,48) TERR
A8 IURﬂﬁFfIH Ut FMER ERROR xxxxsx" ”X 14)

GO TO &5
49 NUAR=(0
GO TO 61
u0 CaLl CLOSECIDCE)
C we--n%% File DEMB00 is opened to check the view relation name if % %%
C %% relation name is not Found in DEMSRD dirsctory x5 %

Call OPENCIDCOR,IERR,LNAM,2, ISECL
IFCIERR ONE . 2 GO TO 45
CALL HASSCITBUFR,KOUNT , 19, HUMER)
IF(NUMBR.EG. 1) NUM&R ] 9
Call. SFILL(LEBUFR,1,170,BLANID)
CALL READF (IDCE, TERR, LBUFR, 83, LEN, NUMEBR }
IFLIERR.LT .0 GO TO 4%
G e R View relation name is searched in bucket 3 Yoo o o
DU 5 TVAR=1,5
LETRT= 1{(IvAR S RES T
LEND=]1 0+ {IVAR~1 %16
IFCISCOMCIRUFL, 1, KOUNT, LBUFR LSTRT,IERYY 55,60 ,5%
CONTINUE
WRITEC(],S8) YBUFL
56 FORMATC(IH , "RELATION NAME *,2X,502,2%,"NETTHER IN ACTUAL NOR VIEW
® DIRECTORY™)
G0 TO 65

o
8

formmmdn® Next statement checks whether user wants to either suspend %

P 2 3 ¢r restore the view relation name. "R Ko

b0 IFCCISTROL, D EQ. 1) AND, (TGTEOL ,2) EQ.14)) GO TO 49

C wm=—%x% View relation name is restored in next few statements XKoo
NVAR=1

b1 Call. CONUR(NUVAR,LVAR)

CALL SMOVE(LVAR, 1,7, LEUFR ,LEND+1)
CALL WRITFUIDCE,IERR,LEUFR, 0, MUMER )
CALL CLOSECIDCE)

63 WRITE (6, 4H4)

64 FORMAT (1M -, "QUERY I8 PROCESSED )

6% CALL EXECCL™IDC,LRNAM)

END

PROGRAM GRNTT,S
¢ KAXXDRRRLNAAR ARG AN AR LRGN0 3600 %3 0205006 23 766 3090 9036 36 2 30 30 36 2096 20 36 3¢
C % This segment helps the DATA BASE ADHMINISTRATOR to grant sowme ¥
¢ ®* grant epitions ( like TO MODIVY , TO DELETE , TO INSRTN ®
C % to some of his responsible person, ¥
(W 333 TP R T LT ELE LR TE T PEIE TETDE F PP ITT LTI L FTELITLL T LR L L LD DT T

INTEGER IDCECA400) ,NAM7(3) ,NAMB(3) , BLANK, ITARI(30,22) , IRUF (40),



8¢
1598
1594
1600
1601
1602
14603
i604
160%
1604
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
16146
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630

WF1C128) , TRUF2(B5) , TTARCI0, 42) , TR(A0) , IDCKT (128) , IPARS(50,3)
NAM1L (3), TRUFLCR20), ISECUCE) , NAMB(3), TRUFF (200, ISTR1(20,8)
LISTRCS0,2) , ICODEC20) , TRUFK (&), TRUFY(6) , TRUFZ(4) , LRNAM(3)
COMMON  TTaB, TTARL, TSTE, MM, NANA, IVARS , IPARS, IQRY, IF, ISTR1 ,KM, YCODE
DATA NAMY , NAMB, BLANK/2HDE, 2HHS , 2HRD, 2HUS, 2HRC, 2HD , 0000408/
DATA ISECU, NAMZ/2H-7, 2H%6, 2419, PHDE, RHMS , PHOO/
, DATA NAMI,LRNAM, TCODC/2HUS , 2BHRC, 2HOD, 2HCL , 2HEA , PHR 8/

ICHAR =0 '

NUM=0

IFLAG=0

ITEST=0

MUAR =0

CALL HASS (ICODE,6,7,NUHRS

DO 2 KP=1,10

TFCITART CNANA,KP)Y LEG.1H ) GO TO 30

TCHAR=TCHAR +1

& ITBUF (KPY=TTART(MANA KP)
¢ wmeenxX File DBMSRD is opened to check the relation name on Rl R
M #¥% which DEA is going to grant sowme grani options %% %

{'\
30 Call OPENCIDOR, YERR ,NAM7,1, 18ECW
IFCIERR . NE.2) GO TO 99

IRSIZ=30
CALL HASSCIBUF, 10,6, NUME)
IFCNUME, E@. B NUMB=6 s

Cal.L. CODE i
WRITECIBUFL,33) (IBUFLK)Y,LK=1,10)
33 FORMAT(1041)
34 CaLL SFILLATRUFZ 1, 64, BLANIK)
CALL READF(IDUR, TERR,IBUFZ, IRSIZ, LEN, NUME)
TFAIERR LY. 0) GO TO 99
IFCIFLAG. ER. 1LY GO TO 35 »
TER=Q B ' : ‘
BO 40 NVAR=1,4
NSTRT=1+ (NVAR-1) %12
NFLAG=&6+ (NVAR-1) %6
IFCTSCOMOTIRUFL 1, TCHAR , TRUF2 ,NBTRT ,TER) ) 40,45, 40
490 CONTINUE
IFLAG=1
CALL CLOSECIDCR) ‘
0 k%% File DBMS00 is opened to check the relation nere if it is #%x%-
o *#% pot found in actual relation directory DBMGRD % % %
CALL OPENCIDCR, TERR,NAME, 1, ISECH
IFUIERR,.NE . 2) GO TO 99 '
IRGIZ=32
CALL HASSCTBUF ,TCHAR, 19, NUME)
TFONUMBLER . ) NUMB=19
GO TO 34 : :
35 PO 34 T=1,5



1631 LETRT=1+(I~1)%14

1632 NFLAG=74+ (11 )7 : K
1633 TFOISCOMCTRUFL 1, TCHAR , TRUF2,LETRT ,IERY Y 36,38,36

1634 36 LONTINUE

16349 WRITELL,37) IRBUFL

1636 37 FORMAT CIH , "RELATION MAMIE »,vexx® 13X, 502, 1X, "exx", *"NETTHER IN
1637 ®YTEW® ,/, "NOR IN ACTUAL DIRECTORY ™)

1638 GO TO 165

1639 € ~we—e%%% Status of view relation name is checked whether it ig  ®%%———
1640 € ®x¥ suspended or restored on which DBEA dis going to grant #H R
1641 € ®%% gome grant options, 3%
1642 3B CALL SMOVECTBUFZ, (2%MFLAG -1, 2%NFLAG, JUAR, 1) \
1643 CAaLL CODE

1644 READ(CIVAR, 163 JVARIY

1645 16 FORMAT (I

1646 IFCIVarR1 LV ER.1Y GO TO 47

1647 WRITE(L,15) TRUFL

1648 19 FORMAT(IH , "VIEW RELATION NAME SUSPENDED",2X,34A2)

1649 GO TGO 105

1690 € ———-xx% Status of relation name is checked in next fow statements XXX
16%1 4% CAll SMOVECIRUFZ, (2%NFLAGY -1, 2%5NFLAG , JVAR, 1)

16352 Call CODE

1653 READ (IVAR,27) JVAR1

1654 27 FORMAT(I2)

1609 TFOIVARY VER. 1) GO TO 47

16546 O WRITE(L,28) IBUFL

16%7 28 FORMATOIH L 54A2,2X, "RELATION NAME SUSPENDED")
16358 GO TO 105 :

1659 47 CALL CLOSECIDCE)
1660 € —-w-xx% File USRCD is opened to check the validity of user *xx

1661 Call OPENCIDOCR, TERR ,NAME, 2, TSECH
1662 IFCIERR . NE . 2) GO TO 99

1663 CaLl SFILLGIRUF,1,40,RBLANK)

1664 DO 48 I=1,6

1660 48 IBUFCD =ETARML , 1)

1666 CaLl. HASS(IBUF , 6,7, NUMBR)

16467 TFONUMBR (EG.2) GO TO 72

16468 CaLL CODE ' :
1669 G #x%  Conversion from A1 format to AZ format in next few statement
1470 WRITECTE,50) (TBUFC(IXD),1I=1,46)

1671 8590 FORMAT (LML)

1672 . IF (NUMBR . EG.3) GO TO 96

1673 CALL SFILLCIBUFZ, 1,90, BLANIK)

1674 Cal.l, READF(IDOR,YERR, TRUFZ, 45, LEN, NUMER)
1675 TFCTERR.LT.OY GO TO 99

1676 IFCISCOMOIRUFZ,1,6,IR8,1,IERY ) 55,40,55

1677 65 WRITECL, 58 (IRCIY),TI=1,3)
1678 58 FORMATCLIH 342, 2X, "NOT AUTHORISED USER )



1679 aTar
1680 60 CaLl SFILLGYBUF, 1,40, BLANK)

1681 C ¥%% File USRCOD is opened where granted opitions will be entred x
1682 € * againat grantor nName %
1683 Call OPENCIDCRL, TERR,NAMT,2, ISECU)

1684 IFCIERR.ONE .2 GO TO 99

168 Call SFTLLCIRBUFT 1,258, BLANK)

1686 Call. READF(IDCEL, TERR, TRUF1,128,LEN, NUNMER)

1687 IFCITERR LT, 0) 60 TO 9%

1688 ¢ ~-—-%%% Conversion from Al format to A2 format * %%

1689 Call. CODE

169210 WRITECIRUFZ,59) (JCODEL)Y jL=1,6)

1691 59 FORMAT (LML)

1692 PO 120 IJ=1,10

1693 120 TBUFF (I =LTART (NANA, I

1694 CALL CODE

1696 WRITEC(IRUFL ,121) (IRUFFOIKD ,IK=1,140)

1696 121 FORMAT(10A1)
1697 64 DO 90 IVAR=D,KM-2

1698 CALL SFILL(IBUFE, 1,40, BLANK)
1699 DO &% IVARL = 1,6

1700 65 IFUFXCIVAR1I=ISTRT CIVAR, TUART)

1701 CALL CODE |

1702 WRITE(TBUFY,62) (TRUEXCUP)Y ,KP=1,4)

1703 62 FORMAT (6A1)

1704 CALL SMOVECIBUFY, 1,6, LRUFF,1)

15405 CALL SMOVECIBUFL, Y, 10, TRUFF,7)

1706 DO 70 IVAR2=1,10

1707 TSTRT=74 (LVARZ-1) %8

1708 TEND=12+ (JVARS~1) %8

1709 TE(TSCOMCIRBUFR, ISTRT, LEND, IRUFY 1, IER)) 70,75,70
1710 70 CONTINUE

1711 WRITECT,71) TRUFY

1712 7 FORMAT C1H , "KEY WORD NOT AVATLABLE I8 ¥, 2X,3462)

1713 (O TO 105

1714 72 WRITE(1,73)

17215 73 FORMATC(IH , "You are giving GRANT right to yourself”)
1716 GO TO 108

1717 96 WRITE(SH,97) (IBOLLY,LLL=1,3)

1718 97 FORMAT(IH ,® You can’t give your grant right to vser - ",342)
1719 GO TO 105

1720 79 IFCIGTRECL, D) LEQ. 1) AND (IS8TR(L,2.ER.15)) GO TO 74

1721 M=l :

1722 78 CALL CONVR(M,N)

1723 Call. SMOVE(N, 1,2, TIRUFF ,17)

1724 74 RO 77 TVAR3=1,10

1725 JETRT=7+ (IVARG-1 %18

1726 JEND=22+ (TVARZ-1)%18



1727
1728
1729
1730
1731
12382
1733
1754
1735
1736
1737
1738
17239
1748
1741
1742
1743
1744
174%
1746
1747
1748
1749
17540
17%1
1752
1753
1754
175%
1756
1757
1758

1769 .

1760
1761
1762
1763
17464
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774

TFOCEGTRA, D) LER. 1) AND (IS8TRO,2) LEQ.13)) GO TO 8%
TFCISCOMOIRUFL , ISTRYT , JEND, TRUFF 1, TER)) 76,82,76

76 IF(ISCOMTRUFL JETRT, JEND ,IBUF 1, TERY )Y 77,799,727
79 CALL SHOVE CTRUFF, 1,18, 1TRUF1,JSTRT)
CALL SMOVECIR,1,6,T8BUF1, 1D
GO TO %0
ad IFAJSCOMCTRUFL  JETRT, JEND, IBUFF 1, IER)) 77,92,77
86 WRITE(1,8%)
89 FORMAT(IH, "You can revoke only what vou have granted ")
G0 TO 105
g2 Call SFILLCTRUFL, T8TRT , TEND+2 , BLANK)
GO TO 20
77 CONTINUE
IFCCISTROL L1V EQ. 1) AND  (ISTROL,2) . EQ.1%)) GO TO 86
WRITE(L,81) '
a1 FORMATC(IH , "NO PLACE™)
GO TO 109
82 Call SMOVE(N,1,2,TBUFL , JEND+1)
Q0 CONTINUE
G %% Entry is made in USRCOD directory for granted rights % %
CALL WRITFCIDCRL,TERR, IRBUF1, 0, NUMER)
IFCIERR LT 0 GO TO 29
Call. CLOSECIDCRE)
Call. CLOSECIDORY)
WRITE(H,93)
?3 FORMAT(IH , "GUERY PROCESSED )
GO TO 103
t *x% FMGR errors are issved to vser in case he must have tried B®
C % to access wrong relstion nawme or bevond the directory size *x
a WMRITE(1,1003 IERR
140 FORMAT(IH , "FMGR ERRUOR xxxwxxx" 2X,14)
109 Call EXECCICODC, LRNAM)
END
PROGRAM INSTN,S
G ~--x%% This segment i 1o insert new tuple in data file X oo

INTEGER IDCECA00) ,MNANTY(3), NAMB CE) , BLANK , ITARL(30,22) , TRUF (40,
*TEUE1C144) , TBUF2(85) , NAMYC3) , TTARC30, 42) , TR(A0), TDCELCA00) , IDCER
% C400) , NAML (3) ,NAM2 (3D, TRUFL.(20) , ISECUCE) , TRFR (5) , NAM3 (3) , NAM4(3)
%, TETE(H0,2) , TEMP(20) , TEMP1¢20) , IPARS (50, 3) ,NAME(3) , NAMG(3) , NAM1 0
% (3, NAMI T (3), NAMT2(Z), NAMIZ (3, LLNAMCE) IS TR (20, 8), TOODE(20)
COMMON ITAR, ITARL, TSTE, MM, NANA, TVARS, IPARS, TARY, IF, ISTR1,KKM, TCODE
%, JINUM, JFLAG

DATA NAMY, NAME, NAMY , NAMT , NAMR , BLANK/2HDE , PHMS , 2HRD , 2HDE, ZHMS , PHE
*PHDE, PHME , BH11, 2HCA, BURD, 2HAT , 2HIS, PHUF , BHYL, 0000405/

PATA ISECU, MAMZ, NAMA/2H-7 , 2HSE , PH1Y, PHDR, 2HMS , 2HO0 , 2HDE , 2HMS , 2H0 1/
DATA NAMIZ,LLNAM, TCODX /2HUS, ZHRC, 2HOD, 2HCL , 2HEA, 2HR , B/

ICHAR=0

NUH=0



1775
1776
17277
1778
1779
1730
1731
1782
1783
1784
1785
17386
1787
1788
1789
1790
1791
1292
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
1803
16204
1805
1806
1807
1808
1809
1810
1811
1812
1813
1814
1815
1816
1817
1818
1819
18240
1821
1822

/
. - ,—,//
IFLAG=0
ITEST=0 | |
LT 3 T X P T T ST L EEEE T EEDPEEDLELDE LT E LS L DI DL EEELIELE PP

C % Array ITARl keeps IDENTIFIERS osccuring in  query statement
" % Number of characters are counted in first row of ITARL &
G * transfered to a buffer IRBUF

T PP T TP Ty TP TP DT T LTI TSI DL LI LI E LIPS LT EIPE LT L L L4
PO 2 KPs=1,190
TFCITARTI L, KPY JER I Y GO TO 30
TCHAR =T CHAR +1
& IBUF(KPY=ITART (1 ,KP)
30 IRGIZ=30
CALL HASS(IBUF, 10,6 ,NUME)
TFONUME, EG. 0 NUMB=6&
€ ——w—%x¥% Conversion from A1 format to A2 format D R
CALL CODE ‘
WRITECIBUFL,33) (TRUFOLIO, LE=1,18)
33 FORMAT(10A1)
IFCIFLAG.EQ. 1Y GO TO 26
C wmm—%%%  Conversion From Al format te &2 format R R

Call. CODE
WRITECIBUF2Z, 11) (I&6TRICOL, L), L=1,4) .

i1 FORMAT (6A41)
CALL SMOVE(TBUFL, 1, TCHAR, TBUFZ, D)
£ ~ewe—%x% File USRCOD is opened 1o checked the right of K Y e
€ weeeat INSERTION of the wser e B e
CALL OPENCIDCE,TERR,NAMIE,1, ISECWH
IFCTERR.NE.2) GO0 TQ 573
Call SFILLCIRBUFL,1,200,BLANK)
CALL READF(IDEER, TERR,IBUFL, 100,1LEN, JINUM)
IFCIERR.LT.0) GO TO 575
DO 12 I=1,10
KSTRT=7+(1~-1)%18 '
IFCISCOMCIBUFE 1,6+ TCHAR, TRUF L, KSTRT,IER))Y 12,15,12
CONTINUE
_ WRITEC(L,13)
13 FORMATCLIH , "YOU CANT INSERT ")
GO TO 8%
15 ALl CLOSECIDCR)
0 ———-xxx File DBEMSRD iz opened in case vser has right to insert b
G meme%%¥% pew tuple, Relation name is checked on which user wants  %%%—-
C wee—-xu% to operate & also status of realation whether suspended %%
€ »ww-n¥% or restore is checked, B oo
&b Call OPENCIDOER, JERR ,NANZ , 1, TSECL)
IFCTERR.ONE, 2) GO TO 575
X4 CaLl SFILLAIRUFZ, 1,564, BLANK)
CoLL READFOIDUE, IERR, YRUF2, IRSTZ,LEN, NUMEK)
IFCIERR LY. G)Y GO TO 375



1823
1824
1829
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835
1834
1837
1838
pRER AN
1840
1841
1842
1843
1844
1845
16844
18147
1848
134%
16850
18%1
1a52
1853
18854
1855
18596
1857
1858
1859
1860
1861
1862
1863
1864
18465
18a6
1867
1648
1869
1870

TFCIFLAG.EW. 1) GO TO 35
IER=0

DO 40 NUAR=1,4
NSTRT=1+(MUAR-1)%12
NFLAG=6+ ( NVAR 1) %6

IF (ISCOM{TEUFL , 1, ICHAR , IBUF2 ,NSTRY, TER) ) 40, 45,40

A0 CONTINUE
IFLAG=1
CalLL CLOSECIDCR)

G oeemena% File DEMS00 is opened if relation name is not found in  ®%¥—m—w
0 k% DRMSRD directory.This file keeps information of all B 3 oo e e e
L oeeemx%% dofined view relation names against existing relation Xxk—oe-
C %% name in directory DEMSRD, L

CALL OPENCIDOR,TERR ,NAMI, 1, I8ECH)

IFCIERR O NE. 2 GO TO 57%

IRGIZ=22

CALL HASBS (TRUF, TOHAR , 19, NUME)

IF CNUME ., E. 0) NUMB=19

GO TO 34
K] DO 36 I=1,%

LEBTRT=1 4+ (I~1)%16

NFLAG=7+ (T ~1)%27

ITF(ISCOMOTIRUFL 1, TCHAR , TRUF2,LETRYT ,IERY ) 36,38,36
346 CONTINUE

WRITEA(S,37) IEUFL

37 FORMAT (IH , "RELATION NAME *,"xxa®, 1%, 502, 13, "sxx", "NETTHER IN

*VTEW", /7, "NOR IN ACTUAL DIRECTORY ™)
GO TO 585

C —=w-%%% Status of view relation name whether suspended op restore ig %

¢ %% % checked in next statenents
30 Calll, SMOVE(TRUFZ, (Z2aNFLAG)Y -1, 2%NFL.AG , JYAR , 1)
CALL CODE
READ(IJVAR,16) JVAR]
14 FORMAT(I2)
IFCTVART VER. 1Y GO TO 14
WRITECL,17) IBUFL

17 FORMATC(IH , "VIEW RELATION NAME SUSPENDEDY,2X,5A2)

GO TO =85
14 Lokl CLOSECIDCE)

»

G oweeex¥% File DEMS01 , which keeps inforwmatien of attributes of each %x
€ =w—%%% relation is epened., It alse keeps information about
L

o= R%% attrlbute’s type length start location
£~ d%% attribuvtes on which it is defined
CaLl OPENCIDOB,TERR, NAMA, 1, TISECL)
TFOTERRONE . 2Y GO TO 995
TRSTZE=£5
GO TO 39
29 CALL HASSCIRUF, JOONT , 31 , NUMER )

4% original existing

®¥%
%%
24



1871
1872
1873
1674
1875
1876
1877
1678
1879
18390
1881

1882
1883
1684
1685
18846
1887
1868
1889
1890
1691

1892
1893
14994
1895
1896
1897
1699
1899
1900
1901

1902
1903
1904
1905
1906
1907
1908
1909
1910

1911

1912
1913
1914
1915
1916
1917
1918

TFONUMEBR LEG, 0) MNUMBR=31
GO TG 31
C ~w-—-2¥% Status of relatien name is checked ®X%wm-
4% CALL SMOVE (IBUF2, (ZxNFLAGY -1, 2%NFLAG, JVAR ;1)
ek i% Conversion from A format to ] format  HEXe—e—
CaLl CcOobe
READ(IVAR,27) JUARI
27 FORMATC(IZ)
IFCIVART VER. 1Y GO TGO 47
URITECL,28) IBUFL
&8 FORMATCIH L 5A2,2X, "RELATION NAME SUSPENDED™)
GO TO 58%
47 Al CLOSECIDER)
ITTEST=1
CaAlLL OPEN(IDCE, TERR ,NaMB, 1, IGECLH
IFCTERR.NE, Y GO TO 575
IRGIZE=4%
39 ITBEG=2xICHAR+1
LUaRk=0
PO 55 Iv=2 ,NOANA
KAUNT={
Call SFILLIIRUF2,1,20,BLANK)
DO 446 TU=1,10
IFCITABICIV, T B 10 Y GO TO 44
KAUNT =K AUNT +1
44 IBUF2(T=1TARL (IV, I
A4 Cal.l SHOVECIRUFZ, 1, 2%KAUNT, TBUF , IREG)
ICONT=KAUNT+ICHAR
ITFCICONT LT, 20) Call SFILLAIRUF (2%ICONTY+1,40 ,BLANIO
IFCITEST . EQ.0) GO TD 29
Cal.l. HASSCIRUF, 20,31, MUMER)
L ~eeex%% Conversion feom Al format to A2 format #XXemow
31 CalL CODE
WRITE(IBUFL,32) (TBUF(IK)Y,JK=1,20)
3 FORMAT(20A1) ‘ '
£ e GAlLL SFILLCIBUFL, TJCONT1,20, BLANK)
CALL. SFILLCIRUFZ, 1,170, BLANIO
CaL.L READF (IDCE, TERR, TBUF2, IRSIZE , LEN, NUMBR)
TFOIERRLLT.O) GO TO 5745
IFCITEST . EQ.0) GO TO <90
PO 48 TRUC=1,3
JREG=1+(1BUIC~1)%32
JEND=20+(IRUC~1)%32
IFCTISCOMCIRBUFR, JREG, JEND, TBUFL., 1, TER)) 48,30,48
A8 CONTINUE
WRITE(L,S5) _
FORMATC(IN ,7ATTRIRBUTE NOT IN BUCKET)
GO TO 8%

-

Lh
N

L



1919
1520
1921
1922
1923
1924
1985
1926
1927
1928
1929
1230
1931
1732
1933
1234
1935
1936
1937
19238
1939
1940
1941

1242

1943
1944
1945
1246

1947

1948
1949
1259
1901
TeE2
19E3E
1954
1989
1256
1957
1958
19599
1960
1961

1962
1763

1944

19648
1966

S0 ISTRT=23+ (LBUC-1) %32
TEND= 28+ (ITBULC~1)x32
CALL SMOVECTIRUFZ,ISTRT, TEND, TBFR, 1)

 —eme-x%%% Start location & length are noted for attributes % B e e
GCatl CODE ’
READCIBFR, 83) ISTART,LENTH,LLL,JJT

83 FORMAT(IA,312)

¢ me-—%%% Start location & length of all attributes are stored 36 Yoo
0 e B R in buffer TEMP e s o e 2 ¥ X
LUAR=LIAR -+ »

TEMP (LVAR)Y=ISTART
TEMP 1 (LVAR Y =LENTH
GO TO B4

84 . CaALL CLOSECINDCE)

G %% According to specific relation name differnt data % Y om e
G e R R P files are opened e e e e

TFCONUME L EQ. 1) ,AND. (NVAR JEQ . 10) GO T 400
TFCONUMEB L ERL 20 JAND . (NVAR VEQ. 1)) GO TO 700
TFCONUME EQL2) L AND  (NVARLER . 2)) GO TO 710
IFCONUME L EQ. 4) JAND. (NUARVEQ. 1)) GO TO 800
IFCONUMELEQ . 4) L AND . (NVAR LEQ. 2)) GO TO 810
TFCONUME  EGL. 5 AND . (NUARVEWR . 122 GO TO 813
TFCONUME, EGL D) L AND, (NVAR LER.2)) GO TO 820
TFCONUME EG.6) AND . (NVARVEG. 13 ) GO T 830
WRITE(H,85)
¥ FORMAT(1IH , "RELATION NAME IS WRONG™
GO TO 583 :
20 RO 92 IL=1,4
JETRT=1 4 (XL ~1)2%36
JEND=36+ (LL-13%36
IFCIGCOMCTIRUFL 1, YCONT, TRUF2, JETRT, TER)Y ) 92,94,92

fre]
h

22 CONTINUE .
WRITE(H,93) TBUFIL

93 FORMATC(IM ,"Attribute concatenated with VYIEW relation "
X, A4X,20R8,/7," does not exists exdists in directory ")

GO TO B85
74 KSTRT=274+(TL~1) %36
KEND=36+ (TL-1)%36
CALL SFILLCIBFR,1,10,BLANK)
CALL SMOVE (TBUFZ,KSTRT,KEND, IBFR,1)
CALL CODE
READCIBFR ,96) ISTART, LENTH, IFILE , NVAR
96 FORMATCTA,12,12,12)
LVAR=LVAR 1
TEMP (LVAR) =TS TART
TEMP 1 (LUAR Y =LENTH
IF (LVAR ER. 1) JFILE = IFILE
CONT INUE

&
£



1967
1968
1969
1979
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
17282
1983
1984
1985
1786
1987
1988
1989
1990
1991
1992
1993
1994
1990
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
20069
2010
2011
2012
2013
2014

i
{
i

IFOIFLAG . EG. 1) NUME = JFILE
GO TO 84
600 Call OPENCIDOR2,IERR,NAM?,2)
FFCLERR ONE.2) GO TO 575
30 TO G090
780 CALL OPENCIDURZ, TERR,NAMT,E)
CIFCLERRONEL2) €0 TQ D75
GO TO %00 _ :
710 Call OPENCIDORZ, TERR,NAMS, 2, ISECW
IFCIERR.NE . 2) GO TO 75
GO TO S00
800 CALL OPENCIDCER2, TERR ,NAM2,2)
IFCIERR ONE.Z2Y 6O TO 575
G0 TO 500
810 CALL OPENCIDOBR2, TERR,NAMS,2, THECU)
IFCTERR ONEL2) GO TO 979
GO TO 500
815 CALL OPENCIDORZ, TERR ,NAM10,2, TSECWD
TFCIERR ONE .2 GO TO 5745
O TO 500
20 CALL OPENCIDORZ, TERR,NAM11,2, T5ECLD
IFCIERR . NE 2 GO TO 575
GO TO 00
830 CALL OPENCIDUB2, TERR,NAM12,2, TSECW
IFCIERR.NE.2) GO TO 975
500 CALL SFILLCIR, 1,40, BLANK)
€ -wexx% Record sizeof different data files are assigned here X%XX—wo-
Pk 2 2 A e according te relation name e o 3 B oo
TF(NUME.ER. 1) IRSIZ=42
TFONUME G, 2) TRETZ=65
IF(NUMEB.EQ. 4) IRGIZ=48
CALL SFTLLAIEUFL 1, 2%xTRETZ, BLANK)
DO 450 [Z=1,10
CALL SFILLCIBUFZ , 1,2%IREIZ, BLANK)
CaLL READF(IDCR2, TERR, IBUF2, IRSTZ,LEN,TD)
IFCIERR.LT.0) GO TO 5735
IFQIGCOMAIRUFZ 1, 2% IRETZ, IBWUFT , 1, TER)Y Y AE0,550,4%0
50 CONTINUE
WRITE(1,451)
451 FORMATCIH , "NO PLACE OWN FILE ™)

STOP
G990 NUMBR=T2Z
G DO 574 IBR=1,4

DO 570 IBB=1, IVARS
DO 560 IRC=1,40
560 TBUF(IRCY=ITARCIER, IRC)
CaLL CODE -
WRITECIE,562) (IRUF(LIY LI=1,40)



2015
2016
2017
2018
2019
2028
a2l
2022
'30')"
2024
2025
2026

".) u ")"'
2028
2027
<030
2031
2032
2053

2034~

2035
2036
2OEY
2038 -
2039
20490
2041
2042
2043
2044
2045
2044
2047
2048
2049
205150
2051
o] BT
2003
2054
aOES
2056
2057
2058
2089

Sha FORMAT (40A1)
CALL SHOVECTE, 1, TEMPTCIER) , TEUFL, TEMP CTEED)
G974 CONTINUE
WRITE(&L,571) IRBUF1
571 FORMATCIH ,/7," Tuple to be inserted is i~ ",/,4X,128462)
CALL WRITFCIDCR2, TERR, TRUF1, 0, NUKMER)
TFAIERR LT, 03 GO TO 5295
Cal.L CLOSE(IDCR2)
WRITE(H,572) ‘
FORMATCLIH , "QUERY IS PROCESSED ")

972

GO TO 385
C w—e-xx% File manager errors are given to uvser LF he tries to e e i
G e e R access the illeagle file or its status ot 3 K

575 WRITEC),580) IERR
a8 FORMAT (1M " xxx FMGR ERROR wxxoexxn® 22X, 1TH)
weh CALL EXECCICODY, LLNAM)

END
PRUGRAM CLEAR , 5 , , . ., » THIS CLEARS BUFF&CALLS LEXCL
 COMMON ITAE, ITARL, TSTE, MM, M, JH, IPRS, TRRY, IF, ISTRL KM, IC0, TV, JFL,

%, MFLG

INTEGER ISTH(S0,2), ITARLCA0,2:) , ITARCE0,42) , IPRS(S0,3),IC0¢20),
o ISTE1(20,8) , KNAMCE)

DATA ICOE,KNAM /8, 2HLE , 2HXC , 2HL /

DO 20 I=1,50

DO 5 J=1,2

ISTECL, T =1H

DO 10 K=1,3
10 IPRGCE,K)=1H
20 CONT INUE

PO 40 I1=1,30
CDO 2% Jis1, 22

1%

2% ITAEBICI1 ,J1)=1H
DO 35 Kl"“I 42

35 ITARCTEY, Vl) 1H

40 CONTINUE

DO 50 12=1,20
DO HO JR=1,8

1) STEL (12,72 =1H
DO 5% 13=1,20

RS TCO(I3y=1H
MG

[ e SEGMENT LEXCL I8 CALLED . NOW THE USER CAN GIVE ANOTHER

c QUERY IF DESIRED e 7 0 0
Call EXECCICOE , KiNAaM)
END



	TH12190001
	TH12190002
	TH12190003
	TH12190004
	TH12190005
	TH12190006
	TH12190007
	TH12190008
	TH12190009
	TH12190010
	TH12190011
	TH12190012
	TH12190013
	TH12190014
	TH12190015
	TH12190016
	TH12190017
	TH12190018
	TH12190019
	TH12190020
	TH12190021
	TH12190022
	TH12190023
	TH12190024
	TH12190025
	TH12190026
	TH12190027
	TH12190028
	TH12190029
	TH12190030
	TH12190031
	TH12190032
	TH12190033
	TH12190034
	TH12190035
	TH12190036
	TH12190037
	TH12190038
	TH12190039
	TH12190040
	TH12190041
	TH12190042
	TH12190043
	TH12190044
	TH12190045
	TH12190046
	TH12190047
	TH12190048
	TH12190049
	TH12190050
	TH12190051
	TH12190052
	TH12190053
	TH12190054
	TH12190055
	TH12190056
	TH12190057
	TH12190058
	TH12190059
	TH12190060
	TH12190061
	TH12190062
	TH12190063
	TH12190064
	TH12190065
	TH12190066
	TH12190067
	TH12190068
	TH12190069
	TH12190070
	TH12190071
	TH12190072
	TH12190073
	TH12190074
	TH12190075
	TH12190076
	TH12190077
	TH12190078
	TH12190079
	TH12190080
	TH12190081
	TH12190082
	TH12190083
	TH12190084
	TH12190085
	TH12190086
	TH12190087
	TH12190088
	TH12190089
	TH12190090
	TH12190091
	TH12190092
	TH12190093
	TH12190094
	TH12190095
	TH12190096
	TH12190097
	TH12190098
	TH12190099
	TH12190100
	TH12190101
	TH12190102
	TH12190103
	TH12190104
	TH12190105
	TH12190106
	TH12190107
	TH12190108
	TH12190109
	TH12190110
	TH12190111
	TH12190112
	TH12190113
	TH12190114
	TH12190115
	TH12190116
	TH12190117
	TH12190118
	TH12190119
	TH12190120
	TH12190121
	TH12190122
	TH12190123
	TH12190124
	TH12190125
	TH12190126
	TH12190127
	TH12190128
	TH12190129
	TH12190130
	TH12190131
	TH12190132
	TH12190133
	TH12190134
	TH12190135
	TH12190136
	TH12190137
	TH12190138
	TH12190139
	TH12190140
	TH12190141
	TH12190142
	TH12190143
	TH12190144
	TH12190145
	TH12190146
	TH12190147
	TH12190148
	TH12190149
	TH12190150
	TH12190151
	TH12190152
	TH12190153
	TH12190154
	TH12190155
	TH12190156
	TH12190157
	TH12190158
	TH12190159
	TH12190160
	TH12190161
	TH12190162
	TH12190163
	TH12190164
	TH12190165
	TH12190166
	TH12190167
	TH12190168
	TH12190169
	TH12190170
	TH12190171
	TH12190172
	TH12190173
	TH12190174
	TH12190175
	TH12190176
	TH12190177
	TH12190178
	TH12190179
	TH12190180
	TH12190181
	TH12190182
	TH12190183
	TH12190184
	TH12190185
	TH12190186
	TH12190187
	TH12190188
	TH12190189
	TH12190190
	TH12190191
	TH12190192
	TH12190193
	TH12190194
	TH12190195
	TH12190196
	TH12190197
	TH12190198
	TH12190199
	TH12190200
	TH12190201
	TH12190202
	TH12190203
	TH12190204
	TH12190205
	TH12190206
	TH12190207
	TH12190208

