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ABSTRACT

A Data Base System is designed for Hospital
Administration and Managemont, The project was undertaken
~ f£zom Indian Council of Medica) Research, New Delhi, We
sclected safdarjang Hoepitsl for this work. Medical Record
Department (MRD) looks after the functions relating to
the enguiries about the pmz_ienta,/ their conditions and
vhereabouts and availability of beds. It also manages
the sctivities by using the statistics cbtained frothe
previous rocords. B‘im_'a the hospital ie big end the
nunber of patients coming overyday is quite large, it
has become very difficult for the authorities to respond
to the engquiriecs promptly and to manage the statistica
efficiently, To help them out with this problem through
the computer, we have designed a zelatbonal data base
with simple query language for the enquiries made by
patients' relatives and to genarate the gtatistics
tequired by MRD and Institute for Research in Me@ical
Statistics, An attempt hes been mede to provide data
independence end good security. The system is developed
in PL/I on CDC Cyber 1?0/‘720 in HOS Environment,
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Hospitalg throughout the world have experienced how
attractive sutomation con be in dealing with complex problems,
Manual systems are time consuming and reguire a variety
of tedious elezx.(zﬁl chorea that may oF may not result in
an e-ffiéimt system, One aturé@ewﬁ of automated
processing is the pi‘omzse that they ¢an eliminate meny of
thege chores and free the staff for other services,

Ancther attraction is the possibility of quick and
efficient transactions and at the same time, the provision
of an agcurate, upstoedate record of all operations,

In the f£ield of information processing wheénover
systematic stoging and rapld processing of a large amount
of information are reguired, the use of computers is
almost a nocessity. Any comprehensive hospital information
system involvep mtim,o‘pmcesamg and quick sccessing of
medical records of thousands of patients, covered by the '
hospital system under consideration. The design of an
automated medical information system haa drawn considerable
attention. In recent yeats, computerg are increasingly



being used for soiving various problems in medical
research, for systematic maintenance and updating of
patients® record and for aiding the hospital administrao-
tion in improving the efficiency of health eare services,

There ste two broad categories of hospital
Anformation systems

These are éesigma by hospitels relying on & host
computer to pfocess day to dsy transactions., The
capabilitien of thess gystoms vary from hospitsl to
hospital Gepending upon size, needs and organigation,
Some are strictly batch processing systems while othexs
offer either pamm or full oneline aceesns to mputer
files, |

The f£irst package which sppesred in the market in
U.8,A, around 1973, These pamwges are available with
miniecomputer, terminals and associated herdware plus the
sofevare to operate the system, These may of moy not meet
the reguirements of o particular hospital,
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Seme information systems (Appendix-E) primarily
dea) with the gystematie mutermaﬁm of medical
records of the patients who heve been admitted to the
hospital or are currently undergoing treatment. Most of
these systems, use hierarchicsl data model in the desion
of data bage, This model is not the most efficient vhen
frequent updstion and reorgenizetion of records are
taguired. In this regpect, 8 relational approach to the
design of dats base provides botter flexibility. The data
manivulation langusge constructa for the relationsal
system are simpler and more powerful than DL/T or any other
similar language used with a hieraz¢hicael deta base, In
view of this, we will adopt the relational epproach to
the design of hospital data bage,

The present project was undertasken from Indian
Council of Medical Research, New Delhi, A relational data
baaa‘ is designed with simple query language to support
the queries made by )patiants‘ relotives and to generate
the statistics for the management, It has Deen
implemented in PL/L on CDC Cyber 170/720 in NOS
environment. All the £iles heve been ptov‘idéd. an I8
organieation, The deta 1s kept upetowdats at all times,

The next section briefly deseribes the existing
system,



Safdarjang Hospital s one of the biggest hospitals
in the country. The hospital provides all types of
services to 4ts paﬂema that are expected from a hospital
of this nature, The bed strength of this hospital is 1207,
About 7000 patients are dischorged every yesr, About 70
persons are working in the Medical Record Department to
maintain the records. There are 29 general wards and four
casualty wards in the ws;m:ah It has also got two
emergency gooms of 25 bede each. It has got no private
rooms OF wards, There are 17 specialities and 32 unite
in the hospital, Bach speciality is divided into one, two
or three unita, Wards axe allocated to specialities,

This hespital receives patients from different states
with various diseases, The patients are of two typesi~

(@) Rew Caces:

These are the patients which are admitted in the
hcapﬂ.tai for the f;l.fstdtime; These patients might have
been refeorred by small hospitals or dispensaries, In most
cages, they may come f£rom O.P.D.



'Ifhe&e pationts are already :mﬂ.vlng the sorvices
of the hoopital for the game aiﬁaase. Thore ate followeup
vigits for these patients,

Every patient admitted to the hospital is routed
through central admitting offlce vhich assigns a unigque
number to each patient to ifentify it later, By
gonvention this number is started from 1 or 100001 (for
the anke of uniformity) in the beginning of the year, This
nurber is increased by 1 for each new patient,

This nuber is called the Medical Record Department
Rumber snd is utilized by Medical Record Department (MRD)
for maintaining the recoxds, This serves ss the key to
manual records. By name and assoclated dats, we may find
MRD mumber and hence all the infomation, |

Hedicsl Recoxd Departnent performs sll funceions
gelating to maintenance and operations of data, Fig,1.1
11xusgmu§“m inflow of patients in Safdarfang Hospital,
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Twe copies of the patient’s identification data
are preparéds one for the Modical Record Department (MRD)
and ohe is gent to the warde. MRD also looks after the
functions relating to enguiries sbout the patients, their
conditions and whersabouts and availability of beds. It
also manages the activities by using the statistics
ocbtained from previous records,

Xt gives answers to the queries of the potients
admitted as well as discharged,

Querios can be of the following forms

Given the name and date of admission, one should
be able to retricve the wardebed number of the patient,
Also if the wardsbed number 18 given, one would be able
to retrieve the condition and diagnosgtic of the patient
and so ons |

The date model, containing all the relevent
information, should be designed in such a way that it meets
all the reguirements thst are discussed above, Finally the
data model should be able to provide daily, weekly,

. monthly, amnusl statistics. The data model for the
px:owaeé aystem 1o discussed 1}\ Chéptet 11X,



The f£irst chapter 18 devoted to an introduction of
the project and the existing system, In the second chaptoer,
we intfoduce the basic concepts of data base. In the
thizd chapter, proposed system is dlocussed in detsil
toking all the aspocte into consideration. Starting from
the logieal M.ew and physicel tepresentation, all detoils
of query language and preprocessof are presented. The
final concluding chapter is devoted to Giscuss the problems
experienced in the process of evolving the data base
and aleo to present suggestions for future work.

In Appendices hospital statistics with method of
collection, overview of some hosplital ecomputer syatemb.

results of programs, dote base creation progrem and
preprocessor pfogram are presented, |
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BASIC CONCEPTS OF DATA BASE

2.4 Definitions:

The emallest unit of data ususlly considered ie
the dats item, also called field of attribute, A
collection of data ftems constitute a logical record, A
logical record type 18 o record with particular data item
makewup, A €ile 48 a collection of occurrences of the
same record type. The reprogentstion of collection of
items yhich are related to one another in one way ot
othet is called dats structute.,

The overall logical Data base deseription together
with the interrelationships is referred € as schems,
The tern subeschema refers to an application programmer's
view of the data he uces, Many different sub.schemas can
be derived from one schema,

An index may be referred ss & table which with a
procedure thet scéepte information about certain
attribute or dsts item values as input and gives
information as output which assists in quickly locating
the record or xecords that have those sttribute values,
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A data bage may ba formally defined (Date,1977;
Martin, 19‘7’7) as a collection of interrelated data stored
ﬁagnthef ,\mnmneﬂ redundangy to serve one 6r more
applications in &n optimal fashion, Date age stored so
that they are independent of programs which use tham, A
eommon and e@nﬁwﬂaé approach 4o used in adding new data
or modifying and retrieving the existing dete within the
date bage, '

One of the most atéractive features of data bage is
that it is a collection of integrated, cherecble and
ponredundant data. An integrated data base brings
together a variety of dats and imrzelst:ea it for a
vatiety of users, not just for one user or for a limited
few as in conventional files. As such, a single user or
application program might be concerned with a small
subset of @ata base, Subsete of Gifferent users may
overlap, that 18, portions of the subsets mey be common
an shown in Fig.2.1 (Date, 1977), |

A data base administrator (DBA) (Date, 1977) is s
person of group of peresons, responsible for the overall
control of the data base system,
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The dsta base management system (DEMS) is the
interfoce betwaen the application programmer and data
base, It is t;baa software that handles all accesses to
the date base, It alno provides the facilities for
maintaining the data base. The user cen intersct with
the system directly or via application programs written
in higher level languages e.g. COBOL, PL/I, BASIC, ete,
or through an English 1ike language called query language,
The DBMS 18 also responsible fotr authorisation checks and
validation procedures,

2.2  Security and Integs:

The term gecurity &as used in DB enviromment implies
the protection of data against unauthorized disclosure,
altezation or destruction, The DEMS should not allow any
operation to be performed on the data base unlegs the
uger is authorized for it, Authorisation 4is responsibility
of the PBA. The operations each user is allowed to,
petrfozm ﬁaml’ a means of identifying users to the system
should be providsd, Users of the data base system should
fdentify themselves to the system (by means of an
operator identifier or m/c¢ readable identity carés of
badges ei:m) énd authenticate thiz identigfication (by
quoting a pamvxim or by answering some questions from
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the systom),. Encryption provides en important techmique for
protecting sensitive date (Date, 1977p wiederhold, 1977).

The problem of integrity is the problem of ensuring
thet the data in the data base 1s accutote at all times,
Thexre is a 1imit on the extent to which this objective
¢an be achieved as the system cannot check the correctnosg
of every individual value @mm& into the data base.
m&nmnm of zmagrmy can be viewed s protecting the
data agoinst invalid gite:amh or destruction, xmgraey
is thus quite similazr to security end similar measures
ag used for presorving security can be provided for
maintaining integrity also,

toss of integrity may de caused by any of the
following: hardware failures (e.g. at CPU Qata chsnnel
or 1/0 devices), human error on the part of the computer
operstor of terminal usey, programming errors within
the DBMS or by the operating system used.

The following are & set of integrity constraints
which czn be gpecified by an authorized user (but to
enter it in the data dictionary or not, is in the handse
of the DBMS), |
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(1) Existence of unique primary key specified by
a KEY entry.

{11) Bxistencs of eandidates keys specified by
UNIOUE (A) wheze A 48 the attribute or get of attributes
forning the canaid?aw Ray .

{(414) Punotional dependencies,

{1v) Values ueéuzfzing in a particular attribute may
be required to lie between certain tounds of that there
may be a very small set of permitted values for some
particular attribute,

Data model is the heart of any dates base system,

The range of data gtructures supported in the model is a
fagtor that eritically affects every othet component of
the system, it helps in designing the corresponding data
subslanguage, There are two classes of modelss functional
and structural, Functional models are invariably used to
check the consistengy of ideas, whegeas, structural model
are used o predict thé 'per_ﬁomame of a pystem which is
already existing or is planned,
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Punctional models are extremely helpful in
understanding & phenomenon, whereas, structural models
obscure the fundamental information in the mass of data,
Considering the data models, we would like the models to
be fundamental so that we can understend the relationghip
between difforent kinds of data. At the functional level,
we ¢an visualize three types of models, | |

There are three woll-knowun spproaches €0 the design
of data basess

b | Hierarchical Models
2 Retwork Models
3 Relational Model,

In this nodel, the data is represented in the form
of simple free structure, in £ree structure, one type of
record is termed as root and other record types ave
| called nodes, m&ea are dependent on the root. No dependent
record can exist without its superiors. The hierarchieal
representation of a sample hospital data base is
f1llustrated in Pig, 2.2. ‘
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H, W, P, P, PN, ¥C, S, B, D, T, are called segmenw.
Multiple occurrences segments W, ¥, P, FN, ¥C, S, B, D, T
have not been shown for & particulsr H segment, Segment P
tokes on its full significance only when its predecessors
g B, D, T age known, Anomalies arise in connection with the
vagious storage operations ﬂm insertions, deletiong, ete,
For omample the deletion of a W segment will result in the
deletion of B, 5, B, D, T gogmwents, '

The DEL opsrations are quite complex in this case,
IEM corporation has developed & data base aystem for
hierarchical data bases cslied IMS (Information Monsgement
Systen) (Date,1977). |

The DSL used in INS 1s é‘a@.leﬂ;.m/! &-nétgianguagm)a
The following is a 1ist of pL/I opegations,

Get Unique (GU) for direct retrieval,

Get Next (CN) for seguential retriewal,

Get next within parent (GNP) for sequential rotrieval
under the current piarent segment,

Got hold (GRU, GHN, GHNP) -~ same as above but allow
subsegquent BLE‘T/REPL. |

Insert (ISRT) for inserting a now gegment,

Delete (DLET) for delsting an existing segment,
Replace (REPL) for replacing an existing segment,
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In this model, data are represented by records and
1inks. A given record oecurrence can have any number of
immediate superiors as well as any number of dependents,
ﬁus a many-toemnany cogrespondence can be modelled more
casily here, then S.i: hieragehical representation (Date,

' ‘ 1977},

represented by com

eotor record cccurrencés or links,
Links are generally named in & métwozk model but are
apnonymous in ﬂetafmdai approach, The anomalies in the
hierarchical model regarding update, deletion ete. 4o not
appest m’ this case, Howevar, the programming involved
fs quite complex. The prime disadvantage of the network
model ie undue complextity both in the data model as well
as in the DBL,

T™hs most widely used network data base gystem ig
the Data Base Task Group (DETG) gystem (Date,1977;
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An important concept in & DPIG system is a setb,
which has a cortain type of recor@ 2s ite owner and some
other types of record as its member(s), Bach ocsurrence
of a sot represents 8 hierarchical relaticnship hotween
the owner occurrences and the corrosponding member
seourrences. Fig. 2.3 illuctrates a simple notwork model,

DOCTOR Wj Relationship: EMPLOYEE
4 PATLIENTS=
1R
1s8 | | smenovEe |
118 Two relationships:

CHILDWOF - /\ CHILDwOR- %m«vﬂﬁ%@?ﬂﬁ
DOCTOR CHILD EMPLOYEE «~DOCTOR

CHILD has two
owners

Pig. 2.3. A SIMPLE NETWORK MODEL

The DSL operationg for the DPBYIG system arep

FIND for locating an existing record occurrence and
estoblishing it as the current of run-unit, (The most
recently accessed record occurrence, is referred to as
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the "current of runeunit*},
MODIFY for upfating the current of runeunit,

CONRECT for inserting the current of runeunit into

one or more set ogeurrences,
ERAESE fox deleting the current of run.unit,

STORE $or ercating a new record occurrente and
establishing 4t a2s the current of runeunit,

The FIND statement is logicslly required befere each
of the other statements except STORE,

2%303 ﬁé 30

2:3:341

The relational model maintains the simplicity of
sow=called flat files, A flat file is one in vhich sach
zecord instance has o similar number of fields, The
conventional COBOL-1ike legical £ile stzructure without
tapeating groups is a flat file, Fig, 2.4 (&) shows &
gelation,



SHYAM 36 Yesrs | | Luxmz 30 Years MANAGER |
{»)

Man Age wife wife's asge Job
SHYAN 36 LMY 30 MANAGER
{e)

Poople Age Spouse name  Spousewage  Job

fname

SHYAN 36 LUXME 30 MANAGER

MOHAN 26 SONA 24 DOCTOR

SOHAN 25 RITA 23 DIRECTOR

LUXMY 50 SHYAM 36 OFFICER
-4y

Pig. 2.4, mﬁommpa. TUPLES AND RELATIONS

{a) Dinary Relationghip (b) Binary
Relationships (e) Tuple (@) Relation,

'TH-<778
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The relstional model has attracted widesprend
interest among database prsctitioners aﬂd tesearchors for
its conceptusl simpliecity and for its mathematical aleg’anea;
One databage problem that is especially easy to formulete
in terms of relations is that of logical achema descigns
given a deseription of an a@pliaaﬁea £ind o e
schema that describe the structure of the aqx‘:eamnamg
database, @ﬁ:teﬂtiy. this imical desion problem is
vlazgeiy in the hands of databuse aﬁministratém {DBAtg)
whose tools for performing this €agk sre quite meagor
relative to the complexity of the preblem, |

The prodblem of schema design may be loosely gtated
as follows: trangform a Dm-ééﬁ;ﬁpued Beé of functional
dependencies that aeaazﬂ.bn sn application, poseibly
augmented by an initial gn,f,eag of acas relationg, into a
relational schema satisfying certain regquirements, Some
basic reguiremsnte are that the schema satisfies Codd's
normal forms and that the supplied functional
'-ae‘pcﬂdenc&es are appropriately teptesented in it,
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The set of tnpias that comprise a relation normally
changes over time ass entitios are inserted, deletes, ot
modified, Thus a relation :i,s a timewvarying set of tuples,
However, tho structure of o relationwits name and
attributes - remains quite static, by comparison, The
notation for describing the structure of a relation is
R{Ags Age eves A,) where R 15 the nome of the relation
and{adgs Ay soes Aglis the sot of attributes appesring
in it. Andentity, ateributé)entry in a relation is a
ﬁalua assotiated with the entity, chosen £rom the
domain of the attridute, An entity 48 described by a
tuple of guch entriecs, one for each attribute in the

relation.

The wotrd relation i uged in literature both to
dencte the structure of the relation (its intention)
and to denots a set of tuples having the appropriate

structure (an extension), We will use the term relation
gchene to refeér to an intention, that is, ¢to refer to a
structural description of a relation, The word relation
will be uged to refer to an extension, that is, to a
set of tuples, | |
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Relational approach haa the following advantages
over hierarchical and nmetwork approsches (Martin 1977,
Date 1977). '

{1) Easiest way ¢to represent dato for users m& familiarx
with techniques of Gate processing.

(2} Associations between vorious relations ake represented
solely by means of data values, This uniformity of dsta
reprosentation leads to & corresponding uniformity in the
operator set of the DSL.

(3) The operations of JOIN, PROJECTION, etec, can easily
vield relations a8 iaemlmﬂ by different users,

{4) smt';t? éhaaka ang integrity constraints can de
moze essily implemented for separate relations.

(5) Update opetations ecan be performed easily and
effoctively and better data independence can be attained,

{6) Relations being precise in meaning, can be manipulated
with the precise mathematics of relational algebrs and the
relational calculus,

2.3&3.2 . .

yfinition of & Relations

Let Dy, 133. sese Dy be gets, not necossarily
distinct, The gots ﬂzp 92, sSunp wn _arﬂ called the domains
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of R and ench one of them represents one data item type
{£1eld type or attribute). R 1s a relation on these sets
Lf 4t 15 & sot of ordered nutuples {d;, Gy eees 4,
such that 4, € ;. 4, 43 Dy, eess 4, €& D+ The relation
R over a set of attributes { Dy, Dy sess D,} 18 Genotes
by R (D, Das weee Qaﬁ.: The number 'n' of the attributes
determines the degree of the reletion, Thus a relation of
&eg,mé one is called a msfy relation, and a relation of
degree two is called a binary relation snd similarly a
gelation of degree n 5,.‘5 called neaty relation, The rows
of the relation matzrix ézfe ealled tuples,

A relation is a two-dimensional agray 'wish the
following propezrties:

1 Each entry S;nv the table is one data item, there arxe
no repeating groups. In other words, cach domsin D; must be
a simple domainy that is, it does not represont another
relation,

2 Bach mim, the domain, is assigned a distinct
name, cmlled a domein nome, and is mede up of values of the
same data item, |

3 All rows or tuples are distingety duplicates are not

allowed.
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‘4 The rows and columns can be ordered in any sequends
at any time without affecting the information content of:
the sementics involved. |

Each relation must heve e key by which & tuple can
be uniquely identified and differentiated from athéf maples
of that yelation, The key is either a simple domain (field)
or & combination of domains,

2.3,3.3 ﬁ fferent :

In the presentation of the relstional model (Coad,
1970), ©odd introduced the relational a&gebra as 8 aaﬁa ,
manipulation language., The important relational algebra
operators ares (1) SELECT; (44) PROJECT: and {(441) JoIm,

ELECT COperagof eonstructs a new relation by
taking a horizontal subset of the existing relation i.e,
all tuples thot satisfy a ¢certain condition,

The PROJECT oL forms a vertical subset of an
existing relation by exmetim specified colums and
removing any redundant duplicate velues in the set of
coclumns extracted,

SOIR Operator involves two telati.@ns which should
have one of their attributes related to each other {.o, the
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rolations have & domain in common. The attributes can be
telated through any of the comparison operaters { = or o=

or < or £ of = ) and when an attribute f£rom each of the
two relations is egual, then the join opezation is called

an equijoin, The result of JOIN is a new, wider relation,

in which each tuple is formed dw joining together two

tuples, one from each relation, such that the two tuples have
the attribute values gelated to each other, in the common
omadn,

24343 .4 Functions)

Let A and B be two attributes of & relation R, then
B 48 gaid te be functionally dependent on A, if for a
given value of 8 E Dom (A}, there corresponfs at most
one vaim b B Dom (B) f.e. 1€ two tuples have the same
value for attribute A, then they have the game value for B,
Thie is expressed asy s+ A —>B, vhere - is the functional
 dependency (FD) (Deeri et al., 1970).

For example, a student name (STUNM) has a unique
enrolment number (EN)s The FD existing between them is
ER —> STUNNM,

Attribute B 48 gaid to be fully functionally
dependent on attribute A (A must be composite), 1f B is
functionally dependent on A and not on any subset of A,
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For isctance, the cuvantity of ghipment (OTY) in
 deveymined by the supplior {8UP) and the pazt (P) supplied
i.¢, 5UP, P OTY, Hore QTY 4z sald ¢to e fully functionally
depondant on 8P, P since it is not functionally dependent
on efther SUP or P slone, |

1% hap beon shewn by Dejohel (1972), that if dn e -
felation A (X, ¥, 2); the 7D X — ¥ holds thea R is
_

Por instance, in the zelation STUDENT (EN, STUNM, CI1Y),
the FD bhatwesn EN and STUNM 45 EN — STUNN, honce relstion

gmmﬁ"m_ be decompooed as followei

STUDENT (5N, STUNM, CITY) » STUL (BN, 2TUNM)W
STUZ (BN, CITY).

(Beeri, ot al,, 1979)

Let K (A, Bye sese aﬂ} be & relation with attxibutes
. { Ags Bys essy “n} sad let X e & subsot of {A:; Ays sees
Aa} « X %2 6848 o e a guper koy of R Af every attribute
AL B {hﬂ Pye sens aﬂ} + i functicnally dAependent on
X .0y X—> ﬁi’.‘ V 4= 1 woss e

X is @ key of R £ §t iv & minime) superkey i.e, if
it is s superkey and dows not propefly contain any super key,
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~ An attribute which does not belong to the key ie
called a nonekey attribute, |

(VD) (Fagin, 1977)

. &gd “v:l.!

MVDs are generslizations of FDs. Let X, ¥, 2 be
aisjoint sots of attributes of a relation R (X, ¥, 2). An
MVD X —>>Y 15 said to bold for R 1f (X, ¥, 2) and
(x, ¥, 2!) are tuples of R, then eo are (%, ¥, 2) and
x, ¥, 33‘3 .

For instance in the following relation EMP (Employwe,
chila, 93181?); the MVD Employee —>> Child holds.

EMP
| [ Employes ' cnild Salary
Ram Bobby 1700
Shem Lovely 1900
sham o Bitty 1900
| maghu tellu 2400

Fagin £19?‘?§ and Delobel (1978) have shown that Af in
a mlaﬂéign' R (X, ¥ 2), X —>> ¥ holds, then R can be
expsessed as the join of relations R1 (X, ¥) and R2 (X, 2)
f1.0¢ R (X, ¥, 2) wBL (X ¥) ¥ R2 (X, 2).
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Relation EMP can be decomposed without loss of
information into relations El end E2 owing to the WD
Employee —>> Child i.e. ENP (Employee, Child, Salary )
"= B1 (Employee, Child) X E2 (Smployece, Selary).

If X —>>Y¥ holda for the projection R1 (X, ¥, 2Z) of
R (X Y, 2, W) then the embedded MVD X—> ¥/2 holds for
the relation R (X, ¥, 2, W),

Given & set of mg it 'm possible to derive other

| De by applying these FDs, Ammstrong (1974) proposed & set
of rules called inference fu&ea which éuéw one to infer
syntactically from & given get of FDs, all other
dependencies logically implicd by the given set and have
been listed belows

¢ (Agmstrong, 1974)

In ¢the following, A, B, C, D are gots of attributes:

1 Reflexivitv: 4£ B c A, then A -8B

2 Augmentation: if A—>B, then AUIC —> B or AC—— B
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i£A—>B and B —D then

4 Tronsstivitv: 1f A —> Bend B ——> C, then

A—>C

5 Addttdivity: A€ A —>B and A —> C, then
A————>B¢a

@man a sat of MVDs, it is mssi.me to derive at‘her
MVDs fm these, The fenmrmg are the inference rules for
' MVDs, proposed by ﬁanﬂelma (3572) .

{in the following X, ¥, 2, W are disjoint pets of
attributos) .,

X—>2Z holds for R (X, ¥, 2).

3 Beflexivityt A£ ¥ S X then X —u>¥

4 Augmentations 4if X—>>Y and 2 <= ¥, then
X W —>>Y2 -

£ X Y, YW—>> 2
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6 Unions if X-——>>¥ and X—>>2 then X——>> ¥2

243,3.8

A relational model of a date base can be defined as
the user's view of the! data base as a collection of time
-varying' (sllowing for insertions, aelgtmna, updation of
tuples ete.) nommalized relations of assorted degrees,

Normalization is concerned with the problem af‘
chooeing the most appropriate set of rolations to represent
a2 given collection of dnta,

In the pregence of FDs and MVDs, updating, insertions
ete, of tuples in relations may pose serious problems, In
order to obviste such difficulties, Codd defined (1972)
three levels of nozmalication vis. the figst, second and
third normal forms (INF, 20P, 3NF), |

A normalized relation (also c¢alled a 1 NF relation)
is one, whose sttribute values in each tuple are atomic of
mn-ammpasabia (Bata,xm?; Ghosh 1977) L.0, at every row
and column position, theore exists precisely one value,
never & set of volues. An unnormalized relation can always
be :eauée& to a normalized one with some redundancy,
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A relation R is in 287 if it iz in ANF and every
nonkey. attridbute is fully dependent on the primary key,.
And R s said o be in 3KV if it is 4n INF and evexy nonkey
attribute iz rontransitively dependent on the primaty key.

The ¢oncern for normalisation and the interest in
using third normul fofm relotions arises ss & result of
choervation that in Synemic @ata buge enviromment possibly
undesired side effeste gaiéézm&' o as ‘snomsliest in
relotional jergon, may resul® due to 1ﬁgere£ws, dejotions
and updation,

An Importent objective of sormsiization is to eliminate
thess anomslies by splitting o reletion into simpler but
sguivalant relasions,

The definition of INF imvolver shly nonekey attributes,
but 2omo of ¢the problems related to update anomalies stiil
gemain for prime éetﬂshuﬁaé {Becki at al,, 1979), This led
t0 8 stronger normal form eallied ¢he Bovee Codd Normal Form
{BCNF) due .to Boyce and @aa,,

A relotion B in saild o be in BOWF {Dace, 1577 Beori
et al, 1979; Pagin, 1977} if vhenever & nontrivial D
X —>Y ldg for R, then zo doen the PD X-5A for every



ad
attribute A of R (X and Y are attribute gets),

when MVDs are present Fagin (1977) has introduced a
new normal form called the fourth nommal form (4NF),

A relation R is said to be in 4RP Lif, whenever a
nonetrivial MWD X—S>>Y (X, ¥ being sets of attributes) hold
for R, then so does the FD, X —> A (A being an attribute of
R) i.e, 8ll dependencies are the result of keys.,

It has been shown by Besri et al (1979) that given a
aet of Fbﬁs\ and MVDs, the problem of synthesizing a ‘relation
in NP or BOKF is & RP complete problem. The problem of
deciding whether a 4NF or BONP exists, 48 RP hard. Hence in
view of the problems associated with update, insertions ete,
the aim of the data model design should be to generate
collection of relations which are in 3NF or in 4NF (if one
Mns}'. ‘ |

24343.7 Rel

Relational algebra and relational calculus form a baais
for extremely highelevel language operating on relations,
The various DSLs ares ALFHA based on relational calculus,
SEQUEL and Query by aatampie. ALPHA hag not been practiceally
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tmplemented so far, SBQUEL and guery by Example hove been
partly implemented (Date,1977).

DSL ALPHA is simple, ie relationally complete (i.e,
any relation derivable for the data model by means of an
expression of the relational eslculus, can be retrieved
using the language), is nonprocedural and can be easily
extended and supports higher level languages, DSL ALPHA
supports insertions, deletions én& updations of tuples., It
provides, some 1ibraty functions viz selecting max., min.,

average of values existing in & relation,

SEQUEL and Guery by example are also relationally
complete,

In the proposed systom, we have not implemented any
of these DSLs. 1t being 8 simple and spaeific problem of
enguiries, a special putpose language with terminology
specific to the application area, has besn developed,
which will be 4iscussed later,

Many of tha features provided by DSLg ALPHA, SEQUEL

etc, are not needed at ell in the present case.
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Data independence can be best understood by first
defining its opposite. To the extent that the user is
involved with details of storage structure (how the data
are physically ctored) and aceess strategy (how they are
accessed), he 45 saild to be date dependent, For example
the ucer may be reguired to know vhich fields in a
particular yevorde are accessed and to write sccess
statements vhich refer o these indfces explicitly, In
this case the user is aewndenéz on the existence of the
indices in question, | '

However, tho user should not be interested in
anything other then (a) what information is in the data
base, and (b) vhat operations he may perform on that
information. We cannot provide total data independences
Thus it should be possible to echieve data independence
by providing the .mt“ with {(a) a view or model of the data,
and (b) a language to operate on the riodel, as far as
;aoa#ihle indspendent of all storage and aecess.

The basic f£ile oxgenizations, also called basic
aceess methods, available in present day computing sysctems
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via higher level (e.g+ COBOL, PL/I) and assemdly langusges
azxe the well known aequentm. random and indexed sequential
file organizatione. Those provide very limited entry
capability to the stored data spaces direct access to
records on the basis of the £ield selected as ﬁhe one and
the only access key wvhen the file is initially created,

Thic 45 a minimal facility, since in most actual environments
it $2 essential w be able to acecess data on the basis of
any of the data item or fiold or a combination of them,

In the cease of our data base for the hospital system
also many queries are to be answered on the basis of nonekey
attributes, So none of these methods is fully suitable for

ouf model.,

A number aé mnam dats or fi‘le crganization
condepts globally wmad secondary file ofgenizations or
higher-level file organizations have emerged through the
years in order to alleviate the mj.mawh betwsen the
conmplex information retrieval demands of ueéta and the
single key basic¢ facllitien provided by operating systems,

The main onesares
1 IList and multilist organizationsy

2 DPartially inverted and fully inverted
organizationsy and

3 Ring and chained frao structures,

Inverted organization 4s chosen for ouxr data base,
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A brief description of the various important file
organizations now followes

The logiceal and phyz‘aiﬂax sequence of records is
1dentical. Records are read and written in sequence, New
records can be added at the end, Ingertion in the middle of
file 1s not possible without rewriting the whole file.

It allows both gequential and random processing,
Random processing is accomplished by speecifying the key
£1el4 value for the desired record which is found via
| indices. | |

I8 files are composed of two areass

{(4) Prime ares « contains data of the file, Quring
cxeation or reotganization.

{11) oOverflow area « contains records which could not f£it
in the prime area, as a result of additions to the file,
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{431) 1Index aves - contains the indices - (a) track index
(b) cylinder index and (¢) master index, used to locate any
particular racord,

The track index contains the value of the highest
key on each €rack, The cylinder index contains the highest key
valus on eac¢h cylinder,

wWhen an IS file is created, all :émms are written
into the prime agea, in key sequence, The indices are
generatad at this point, The process of updating an
existing record (replace or ugaate»mﬁmam) iv egimilar ¢o
the retrieval process, Deletions frem the file age also
strajightforvard, The indices ere used to £ind the Gesired
record and a special mark “deletion mork® is ingerted into
the record to indicate that it has been deleted, The record
is deleted physically, only during reorganization, Prior to
such organization the deleted data remains on the storage |
medium insertions to an IS file must maintain the key
order of the file, |

3 ireck file ¢

Direct or rondom f£ile organizotion is primerily used
for random processing, aiﬂwug‘h sequential reading is
possible. Records in a direct access file may not have
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any particular order, they may or may not have keys, The
programmer has greater flexibility with direct file than
with IS £ile, but the progremming task is more comnplet,

Records are identified in one of the following ways:
(1) by specifying the relative treck and relative record
number or (ii) by relative track and key (records must have
keys, in those cases), or (1ii) by relative block address,
ot (iv) by physical sddress which is the actual cylinder,
head and track record number of the device or (v) by hasm‘ng'..

- Direet file organization aeéa not regquire any
particulazr correspondonte betwoen record contont a::d file
addrese, The programmer has to establish a way of
eotrelating record to €£ile location.

245,33

The basi¢ stxucture of inverted organization involvess

1 The original data rocords without any embodied

AN

pointexsy and

é The améztea dictionary or Qitectory of index that
contains eertain field values followed by the list of
pointers to the recoxds chagagterized by such field values,
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The fields placed in the directory in orxder to provide
fast access to records sre called inverted keys, indoxed \
keysa, or access keys, The Fig. 2.6 shows the bagie layouts

of the inverted file etrﬁctuxe;

KEY 1 KEY 2 KEY 3 l © | REY

T\ ' .
. ° \ s ¢
P ¢ ¢
© & @
¢ v ’ Index file or
directoxry
1/ . X/ \\/ \ ’\/ | l ,Dﬁtﬂ. base

EEEEN

} !

Data records

Fig. 2.6 BASIC INVERTED FILE ORGANIZATION

" - The degree of invertion refera to the extent to which
fiold-values and pointers to corresponding records axe
placed on the directoryy in other words, the extent to
which exxtent paths are established. The higher the degree
of invertion, the directory becomes larqger f£ile posing the
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same gearch problems as the orxiginal set of records. So
the directory or index itself may be inverted resulting
in & second index and so on, Such an organisation is
eo1led a multielevel index orgenization,

Making a decision about what fields to invert is very
erneial and diﬁﬁ&mm. Few authors have mgeseed practical
and specific guidelincs for selecting the optimal, or
cloge o optimal, inversion fields. A useful desion rule
of thumb in this regard ie that if the average number of
records qualified by & query based on s particular dats item
£1e14 is less than 10 per cent of the total number of |
zecords, then it is justifinble to invert that £ield, we
heve taken into consideration the practical aspects in
designing the inveresd organization for our dats base,

In the next chapter, the proposed system w.ti; be
discasned, '

The Gaesigh of the data model, the FDg existing, the
relations used, the extornal schema, the conceptual schema,
the query langusge and preprocasmcr will be discussed,



CHAPTER « %X
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3.1 Introductions

In the proposed systeﬁy we have developed a relational
data base for hospital envirorment, The data relevant to
the proposed system includes the following informotion:

(1) patient's iﬁentﬁ.ﬁicétwn information,
{11) diagnostic and symptoms information,
(#1&) treatment infosmation, |
(iv) mvar&ﬁ files, '

{v) statistical information relating to beds in

(vi)  statistical information relating to each
gpociality and each unit,

(vil) statistical data relating to total hospitel.

From the above data ong ¢an obtain different types
of Mfemaﬁ&@, ol
(1) from the patient's name and/or his/her fathor's
name, one ¢an get the ward<bed nunmber and
condition of the patient.
{11) similarly from the patient's MRD Number or

ward-bed nunber, one ¢an obtain the information
sbout the treatment ¢o be undergone by the patient,

It has been discussed previcusly, that the relational
approach to the design of a data model, has considersble



advantages over t:he network and hieragchieal approaches,
~ Hence we adopt a relationsl approach to the design for

the proposed gystem, The details of cur model are discussed’
below, Here we will be uoing file and relation as
synonyma .

In the loogical view, we desoribe how the user
visualizes the relations, The user can understand the
relations in the following form:

|

‘s*uu,mm (mm TITLE, NAME, PRAME, WARDBED, ADDRESS,
DRESS, NKADDRESS, COHS, AGE, SEX, CSTATUS,
mz.mzmx, OCCUPATION, DATEADM, MONTHLY.INCOME,
PHONENO, READH, mvm, TMADM, SPECIALITY,
URIT) a— 1 |

DIAGHOSTIC (% WARDBED, NAME, AGE, SEX, CGHS,

TCEXAM, PCOMPLAINT, PSTHISTORY,
FDIAGNOSIS, TESTS, DISBASECODE) e R2
TREATMENT (MRDNO, WARDBED, NAME, AGE, SEX, OGHS, XRAY,

ERY, LABEXAM, OPERATION, OTHRTRIMNT,
conmmmﬁ, RESULT, ADVICE, DEATH, AUTOPSY,
CAUSB2OF~DEATH, BILL, DATE-OF~DRSCHARGE,
TOPAL-STAY, PETALDEATHS) wee RS

Wt‘:‘tm(w MRD1, MRDZ, suey MRDO9) wew R4

FNAMFILE (ENAME, MRD1, MRD2, ,.., MRDO9) — RS
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ADDRFILE (ADDRESS, MRD1, MRDZ, .ss, MRDS9) wee RE

In the abhove thfee relations
MRD1 wws MRONO of first patient
MRD2 ~ww MRDNOQ Of second patient and so on,

WBEDFILE (RARDEED, MRDNO) e BT
WARDBED «we Ward number concatnated with bed number,

. \ '
DTADH (DATEADM, PSTMAD, LSTMRD, TOTAL) | wwe RS

FSTHRD wew Pirst MRDNC on & glven date
LSTHRD we« Lasgt MRDNO on & given date
. DATEADM ~~ Date of admission

+

BSTATUS (DATE

INPORMATIONABOUT»BEDS~T NwEACH ,
ALITY) | wws R9

SPECUNIT (DATE, INFORMATIONABOUTEACH-SPECIALLTY

AND BACHWUNIT) wwe R10

H@gmm (BATEPI, égfﬁmmﬁmmw%m at1
' wew R

Relations Ri to R8 contain tﬁe information telating
to the patients and, therefore, ere useful to the users,
Relations R9 to Ril écntam the information about the
hospital status and are useful to the management,



46

By convention, we underline the key attribute and

write the relation name outside the round braces.

3,3 Fupetional Dependengies and Normaligzation of
the Proposed Syatom:

/

An importent type of relationghip between attridbutes
ie FD vhich guarantees that for any two sets of attributen
X & ?, X determines Y. So we will convert all the MVDs into
FDs, We have three MVDs:

VAME — > MRDNO f.0, more than one patient ¢an have
the gone tiome, ‘

FNAME —>> HKDNO i.e, more than one patient’s fathor
\ coan have the same name,

ADDHRESS —>>HMRDNC i,¢. more than one patient can have
the same addresa,

We convert NAME, PHAME and ADDRESS to NAMKEY, FNMKEY
and ADDKEY respoctively by concatenating two character
strings (01 to 9%).

We can reprosent the FDs of the proposed system by the
following bijections: '
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MRDNO —> TITLE, NAME, FNAME, WARDBED, ADDRESS,
LADDRESS, NKADDRESS, PRVDGN, DATEADM,
TMADM, CSTATUS, RELIGION, CGHS, AGE,
SEX, USECODE, MONTHLY-INCOME, PHORENO,
READM, SPUNIT, SPECIALITY, MALCHLD,
MALADLT, PHYSICEXAM, PCOMPLAINT,
PSTHISTORY, FINALDGH, DISEASE~CCDE,
TESTS, XRAY, DELIVERY, LABEXAM,
OPERATION, OTHRTRTMNT, CORDITION,
RESULT, ADVICE, DEATH, AUTOPSY,
CAUSE~OF=DEATH, DATE-OF~DISCHARGE,
TOTAL-STAY, FETAL~DEATHS, BILL

NAMKEY ——> MRDNO, NCODE

FNMKEY ——> MADNO, FCODE

ADDKEY — > MRDNO, ACODE

WARDBED —> MRDNO, WCORE

DATEADH —> FSTMRD, LSTMRD, TOTAL, DACODE

Rejotions R7 and R8 have repoating groups (nested

segments), Fig, 3.1 illustrates the concept of repeating

groups,
For relations RL7, RLE and RL9, we can write FDs as

Key-attribute __ > Nonekey attributas,

All the relations are normalized, so these are in 1INP,
There is no nonfull PDs in any relation, hence, all are in
2RF . There are no transitive dependencies in any relation,
therefore, all the relations are in 3NF,. There are no MVDs
that are not FDs, hence, the relations are in 4NF. In fact,

we have élteaﬁy eliminated all the MVDs,
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DATE | SPECNO  [TOTAL-BED e | oo PERCENTAGE-BP-0CCUPANCY |
. , O e
DATE | SPUNIT  ADMISSIONS | DISCHARGES | eue PEWALE-CHILD-DISCHARGED |

e

- (a)

DATES | TOTAL-BED .o e " PERCENTAGEwOF-OCCUPANCY
DATESU | ADMISSIONS | DESCHARGES |  wee PEMAL E~CHI LD-DISCHARGED

{b)

?/12‘. 3.1 REPBATING GROUPS IR TWO RELATIONS
{a) Before normalization
{b) Afeter normalimation

BOTEs

DATES = DATE || SPECNO
DATESUY o DAZE | sSPUNIT
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In the stored relations, we study how thoge relations
ax6 ntored on the storage, Gensrally the gtored relations
are different from the logical view, Relations RI ¢o R3 are
stored ap singie zelation called PERSON,

PERSON (MRBNG, TITLE, RAME, FHRARE, WARDEBED, ADDREES,
IADDREESS, NPADIDRESS, PRVYIGH, DATEADM, TMADM,
 GSTATUS, RELIGION, CGHS, AGB, SBX, MONTHLY-
INCOME, PHORENRD, READM, SPURIT, SPECIALITY,
vaaa:szm, MALCHLID, MALADLY, PHYSICEXAM,
PCOMPLAINT, PETHISTORY, FIRALDGR, DISEASE
CODE, TESTE, XRAY, DELIVERY, LABEXAM, OPERATION,
OTHRYRTHENT, CONDITION, REBSULT, ADVICR, DEATH,
AUTOPEY, CAUSEOPLDEATH, DATE-UF«DISCHARCGE,
mmmv, FETAL-DEATHS, BI m‘..) e RLL
In relation PERESON, attributes are Gefined am

MRDNG ¥edlionl Record Department Number

TINLE R, PRCOR,, MR, MRG,, MISS ete,

RAME Patient!s Namo

PRAME Father's name of patient

WARDBED Ward No. concatnated with Bodenumber

ADDRESS fermanent addrass of patient

LADDRESS Local address of patient

NRADDRESS Rext of kin's address

PRVDGN - Previsionol Diagnosis

DATEBADM Date of Admisgion (¥YY M DD)

TRADM Time of Admisaion



CSTATUS
CGHS
READM

PHYSICEXAM

PCOMPLAINT
OTHRTRTMNT
PSTHISTCORY
USECODE
SEX

o

Civil status

Central Government Health scheme
Readmission

Fhysical Examination

Prosent Complaint

othoer treatment

Past history

1U* for used, *'D' for deleted

} Male {(*™M*) or Female ('F*),

$imilarly relations R4 to RS are stored as RL2 to

RL6 tespectiveiy.

NAM (NA&E’Y’ MRDNG, RCODE) wwa RIZ

RAMKEY wwe NAME concatnated with character

reprasentation of seriael number
(61 to 99)

NCODE wawe 'U' for used, 'D' for discharged or

deleted.

FXAM(FNMKEY, MRDNO, FCODE) wme RL3

PNMKEY —was FNAME coneatnated with character

ropresentation of serial number
{01 to 99)

FCODE wew 'U' for used and *D' for deleted corx

diascharqed.
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ADDRS (ADDKEY, MRDNO, AGCODE) ~we RL4

ADDRESS has four fields i.e. STREET, CITY, STATE

and PIN,
1 ADDRESS
2 STREET ¢HAR (37),
2 oy CHAR (13),
2 STATE CHAR (15),
2 PIN  CHAR {8).

ADDKEY wwe First 30 characters of STREET concatnated
with character representation of serial
‘nunber (01 to 99)

ACODE www *O' fOr used, 'D' for deloted or

discharged,
WBED (HARDBED, MRDNO, WCODE) e RLS

WCODE ww= ' 'U? for used, 'D' for deleted and
tPt for transferred.

DTADM(DATEADM, FETMRD, LSTMRD, 7TOTAL, DACODE) wwa RL6

DATEADM wew Date of admission

FSTMRD wwe Firet MRONO on & given date

LSTMRD ew- Last MRDNO on & given date

TOTAL «we= Total patient on & given date

DACODE e 'U' for used, ‘D' for deleted or discharged,
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Statistical relations RO to Ril ¢an be gtored asi

BSTATUS( TE& SPNAME, TOTALWBED, TOTALwBED-
UPLED, ?ﬁRCEWMaW&KCY ) wmas RLT

PATEE == Date concathnated with gpeciality
_ numbexr {01 tc 17)
SPNAME www Speciality Name

5mxi’(mm5‘f ADMISSIONS, DISCHARGES, MM&
5 %EY, AVERAGE«LENGTHeOP«STAY, TOTALe
DEATHS, DRATHSUNDER-48«HOURS, DEATH-
OVER4BHOURS, GROSSDEATHRATE, NETw
DEATHRATE, MALE~ADMISSION, FEMALE.
ADXISSION, MALESCHILD-ADMISSICR, FEMALEW
CHILD=ADMISEION, | EE-QXSQHQRGED, FEMAL Bw
DISCHARGED, MALECHILD-DISCHARGED,

DATESU «=w Date concatnated with specislitys
“unit (00 to 40)

HOSPITAL (DATE, BED«STRENGTH, TOTAL&PATIENTSw
DISCHARGED, TOTALwADULTS-ANDSCHILOREN
DILSCHARGED, TOTALwNEWBORN-INPANTSw
DISCHARGED, DAYS<OFwCARE«TOwADULTSwAND-
CHILDREN, DAYSaOF+CARE«TO-NEWBORN-INFANTS,
AVERAGE @ STAYwADULTSwAND=CHI LDRER,
AVERAGE«STAYwNEWBORN-INFANTS, BEDeTURN
OVERWADULTSwARDCHILDREN, BEDWTURNWOVERs
NEWBORNwINPANTS, TOTALwDEATHS, DEATH
UNDER~48~HOURS, DEATH-OVERw88HOURS,
GROSSDEATHWDATE, NETwDEATHwRATE, FETALw
DEATHS, TOTALwPATIENTS~ADMITTED, TOTALe
ADULTS «CHILDREN-ADMITTED, TOTAL-NEWBORN~
INFANTS, MAX«DURINGWEEK, MAX~DURINGe
MONTH, MAX-DURINGYEAR, MINDURING-WEEK,
MIN-DURINGaMONTH, MIN&DURING-YEAR, DAYSw
OF wCAREwTOwPATT ENTSaIN-HOSPITAL, DAYSw
OF=CARE«TOADULTSANDwCHILDREN, DAYSwOF =
CARE~TO=NEWBORNINFANTS, TOTALwDATLYw
AVERAGE, TOTAL~AVERAGEADULTS«CHILDREN=
DYSCHARGED, TOTALWAVERAGE<NEWBORNINFANTS,
AVERAGEOCCUPANCY=ADULTSSCHILDREN,
AVERAGE=OCCUPANCY-NEWBORN-INFANTS,

" GEOGRAPHICALeD1STRIBUTION~OF«PATTENTS,
TOTAL~ROwOP=DELIVERIES, TOPALeNOwOF=
OPERATIONS, TOTAL=NOwOF-XRAYmEXAM, TOTAL-
LAB<EXAM, NEWWCASES, REPEAT-CASES, DAILYe
AVERAGE-DELIVERIES, DAILY-AVERAGEw |
OPERATIONS, DAILY~AVERAGEwXRAY, DAILYw
AVERAGEwLABEXAMS, DAYLY<AVERAGE-NEW~CASES,
DALLY<AVERAGRREPEATSCASES, DAILY-AVERAGEw
ADULTSwCHILDRENDI SCHARGED, DAILYwAVERAGE~
INFANTS=DISCHARGED, DAILYwAVERAGE~ADULTS
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CHILDRER»ADMITTED, DAILY-AVERAGE«
INPANTE-ADMITTED) : wew  RLY

| In relations R&. RS and R6, we have MVD of RAME,
PNAME and ADDRESS with MRDNO, Normally name may be unique,
therefore storing as in RS, RS and R6 will be wastage ‘af’
stotage space, So we have implemented these relations viz
R4, R5 and R6 in the form of RL2, RL3 and RL4 respectively.
We have mmzteé the above MVD. into FD:because in IS
organization we require unique key and FD {after
noxmalization) gives assurance that key will be unique, We
try to mn%zt 2l) the rolatione in 3NF {(4f 4t is not
possible to convert in 4RP), The concept of FD guarantees
that for any two aets_ of attributes X and ¥, X detormines ¥,

Wo discusg the amﬁi&wﬁw’a for the piapom,& gystom
8t three levelss conceptual, external and internal,

The econceptual schema may be thought of as a community
uger view, In our case, it consists of‘ the relations RL1
to RL9 for the proposed data model, It algo includes domain
 definition of the attributes used in those relations and
conceptual/internsl mapping.

The domain definitions for the propoced system are

as given belows
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M  MRDNO CHAR (6)
TITLE CHAR (5) -
NAME o | CHAR (30)
- o CHAR (30)
WARDBED | CHAR (5)
ADDRESS ' CHAR (73)
LADDRESS - CHAR (70)

" NRADDRESS o CHAR (70)
PRVDGR ' CHAR (20)
DATEADM CHAR (6)
TMADM CHAR (4)
CETATUS | CHAR (20)
RELIGION CHAR (6)
CGHS | | CHAR (1)
AGE CHAR (4)
ggx ' CHAR (1)
MONTHLY-1NCOME CHAR (5)
PHONERO CHAR (8)
READN CHAR (1)
SPUNLT CHAR (2)
SPECIALITY CHAR (2)
MALCHLD CHAR (1)
MALADLT ' \ CHAR (1)
PHYSICEXAM CHAR (78)
PCOMPLAIRT CHAR (80)
PSTHISTORY CHAR (100)
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FINALDGN
DISEASESCODE
TESTS

XRAY

DELIVERY
LABEXAM
OPERATION
OTHRTRTMNT
CONDITION
RESULT

ADVICR
DEATHU4SH
DEATHO4GH
AUTOPSY
CAUSEwOF«DEATH
FETAL~DEATH
DATEwOFwDI SCHARGE
TOTALwSTAY
BILL

NAMKEY

PHMKEY

ADDUEY

NCODE

FCODE

ACODE

WOODE

DACODE

CHAR
CHAR
CHAR
CHAR
CHAR

(20)
(7)
(3100)
(60)
(40)
(60)
(70)
(60)
(40)
(40)
(40)

R (1)
[th

(60)
(1%)
(15)
(6)
{(3)
(10)
(32)
(32)
(32)
(1)
(1)
(1)
{3)
(1)
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USECODE R (1)
TOTAL | FIXED (3)
PSTMRD CHAR ﬁs)
LSTMRD | CHAR {(6)
DATE CHAR (6)
DATES | CHAR (8)
DATESY ~ CHAR (B)

The conceptual/internal mapping defines the
corsespondence between the data model and the internal
model (or the stored data base), It slso specifies how
conceptual records and fields map into their stored
counterparts, In this model, this is done by the keys of
the records of the I8 orgsnization,

{14)

In the external schema, we study the external data
model (the user's view of the portion of the data base
uaed by him). It censi.sea‘ of the “external relations"
(1.0, those known to the uger) and the externel/conceptual
. mapping together with the _aeim‘itiaﬂé of the domains on
which relations are defined,

Relations R1 €0 a:i constitute the external
telations, The domain definitions are the same as
discussed above, |
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The external/conceptual mapping specifics the rle
for extracting the external modsl £§im the conceptual
model, In the proposed system, this function will bhe |
performed by a guety language pweprmémr to be discussed
in section 3.7,

In the internal schema, we sﬁnﬁy the physical
representation of the relations. The internal schema for

our system consiscts of the physical representation of the
‘relations as discussed in section 3.4,

' The storage structure for the Gifferent files are
as followae

STORED FILE  PERGON (MRDNO, TITLE, NAME, FNAME, WARDBED,
’ ADDRESS, LADDRESS, WRADDRESS,

PRVDGN, DATEADM, TMADM, CSTATUS,
mmmﬁ, CGHS, SEX, USECODE,
SPUNIT, SPECIALITY, MALCHLD,
MALADLT, PHYSICEXAM, PCOMPLAINT,
PSTHISTORY, FINALDGN, DISEASECODE,
TESTS, m'f, DELIVERY, LABEXAM, -
OPERATION, OTHRTRTMNT, CONDITION,
RESULT, &WIGE, DEATHU4BH,
DEATHO4BH, AUTOPRSY, mmabﬁkm,
mTEUQFdl}IS@ﬂARGE. TOTAL-STAY,
FPETALSDEATH, BIiLL)

SBQUENCED ASCENDIRG MRDNO
INDEXED MRDNO
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NAM (NAMKEY, MRDNO, NCODE)

INDEXSD RAMKEY |

WEED (WARDBED, MRINO, WCODE)
SEQUENCED ASCENDING WARDEED
LNDEXED WARDEED

DTADHM (mwmm; PSTMARD, LSTMRD,

TOTAL, DACODE) |
SEQUENCED ASCENDING DATEADM
INDEXED DATEADH

Bimilarly we can write as above for (the relations

RL7 to RLY,

In the proposed mystem, all the relstional stored
£iles have been mﬂ&eﬂ with an IS organivation (opersting
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under NOS of CDC Cyber 170/720).

The next gection briefly desceribes the query
language for the proposed system,

There ate two levels af the query language for the
propopged system, .

{4)  Higher level or Usor level
{11) tower level or DAEA level

In the user level, the user should know on!.y vhat
information there is in the dats base and with which
attributes, he can retrieve the information. He uses the
queries with “GET® statement, | |

BEA level 45 more complex than the user level. This
level is for the insertion, deletion snd modification of
records,

The mgting relational ¢alewlus end relational
algﬁhra based szaa viz. ALPHA, BEQUEL, ‘Query By mmmple'
ete, have not been: uaed as the gquery language for the
proposged system, These are quite sophisticeted languages,



dewelopedl for intricate systeoms and reguire some sort of
programming skill,

The propossd system is meinly for the medical
personnel, ﬁaﬁagmmﬁ and users {(¢.q. dispatch ¢lerks), who
are not meeta& to have any programming experience and,
hence the developed DSL, is 2 gimple, noneprogedural
ianouage. |

Any valid query suppotrted by the gystem begins with
IF and ends with § sign, | |

authorized users only can meke insertions,
 deletions, updstions of tuples in the various relations of
the system, Thus every user is provide@ with a gecurity
'mﬁa smiﬁ&ea by the rosorved word “SECCODE® of the query
language and the validity of the seourity code is checked
against the existing set of codes stored in the system,

The following oporations are acceptables

GET: used for retrieval, spscifies the attribute(s) or the
relation to be retrieved,

._msgmz uzed for inserting relations in the data base,

MODIFY: for modifying the axisting value in the relatfons,
Only one attribute can be modified st a time,
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DELETE: when a patient ie discharged, all his/her data is

In all standard DSLs, any attribute nome is
qualified with reference to the relation to which it belongs,
in the query language for the proposed system, the neme |
of the relation is implicit end the DENS &5 ascumed to be
powerful enough to know just by examining the attribute
value, the relation t which it is associated o.g.
IF BAME w» 'JOHN PERK HAYES' GET WARDBED §

In the above query, we hove not specified the
relation name, The DBMS will examine the attribute namﬁ
and the sssocisted files will be searched. Whenever a file
is pearched, its code is chocked, I£f the code s *D', then
the results age not printed and information about deletion
(discharged) is printed. If the code is *U', this meons
the record is in ‘nee' (i.e. patient is staying in the
 hospital),

The valid quegia-e deriveble £rom the gyntax given
in appendixehr following some semantic restrictions are
the ones which are discussed with roference to both the
lavels viz. user end DA level.
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(1) Vser level:
In the domain part user can specify

(1) MRDRO

or
{(14) WARDEED

or f
{111) BaAny one or tuwo of the following

RAME, FNAME, ADDRESS, DATEADM

. In the tatget part, usef can specify either one of
the following FULLINPO:, DIAGNOSTIC, TREATMENT and
ALLREPORT or &t most three of the following

| MRDNO, WARDEHED, NAME, FNAME, ADDRESS, DATEADM,
LADDRESS, NKADDRESS, PHYSICEXAM, PCOMPLAINT,
PSTHISTORY, FDIAGNOSIS, TESTS, DELIVERY, “
LABEXAM, OPERATION, OTHRTRTMNT, CONDITION,
XRAY, ADVICE, RESULT. '

We now discuss some Of the queries with 'GET' state-
ment,

1 Given MRDNO o * 128724%, £ind the address, warde
bod number and father's namo of the patient,

The query lenguage construct £or the abova query isi
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IF MRONO = *125724' GET ADDRESS AND WARDBED
ARD FEAME §

The above query is processed ss followss

?uzti the gquery is cheﬁmé with reforence to the
aﬁmx. If 4t'is found correct then the record corresponding
to Koy MRDNC e *125724' is gearched into f£ile PERSON and
the desired attributes/relations arve retrieved.

2 Given ward nurber as 12 and bed nuvber as 35, find
the name, lotsl address and fother's name of the patient,

The gquery language construct for the above query iss
IF WARDBED o« *12035* GET NAME ARD FRAME AND
LADDRESS § ‘

The above query is pmmém as followss

File WEED is sesrchoed for WARDBRD &« *12035° and
MRDNG is zotrieved. With this PRDNO, record from f£ile
PERSON is obtained and rogquested information 18 reotrieved,

3 Given the name es XYZ, find addross, condition and
date of admisgsion.



The query langusge construct for the above query iss

IF NAME o *X¥Z® GET ADDRESS AND CONDITION AND
DATEADM §

fthe above query is precessed as followe:

NAME is concathated with 01! and e colled NAMKEY
which iz gearched from file NAM and NAME is concathated
with *02', '03* and so on, until search is stopped, List
of MRINGCs is retrieved in this way which are processed as
sbove and regquosted information is received eattfasp'enmng
to these MRDNOS. |

' Given address = *7 Parliament Street’ and Gate of
adrisscion ss 18th Decenmber 1981 £ind condition and wardebed
number, |

The quety language ecnétmt for the above query is:

IF ADDRESS & %7 PARLIAMENT STREET' AND DATEADM =
*6112168° GET CONDITION AND WARDBED §

The shove guory is procesged as follows:

List of MRDNOs is got cotresponding to this ADDRESS
and DATEADM from the files ADDRS gnd DIADM fespectively
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and their intersection is taken, Finally the file PERSON
is scarched with remaining MRDNOs ®o got the requested
information, |

¥We have developed the foliowing algorithm which is
written in bastard PL/I langusge, to process the querles
with GET statement,

Algorithms

Procedure GET

Input: At most two attributes from Domainepart
and at most three attributes from

| Tagget-part. |

output: The informstion requested in the query 1o
Gigplayed,

Actions The pecord identifief by the attributes of
the domain part of the query is fetched and
the information requested by the attributes
of the target part is displayed,

begin

de) 8D{4) indt (*NAME!', 'FRAMB*, *ADDRESS®,

'DATEADM )
Ael SL{4) indt (*PFULLINFO', 'DIAGNOSTICY, 'TREATMENT?,
YALILREPORT! )



del RS(26) init (*MRDNO', *NAME?, *PHAME®, *WARDBED',

*DATEADM®, 'ADDRESS', °*LADDRESSY,
'NRADDRESS', ¢PHYSICEXAM!, *PSTHISTORY?,
*PCOMPLAINT®, *CONDITION®, *RESULT®,
'ADVICE®, *XRAY*, *DELIVERY?, SLABEXAM?,
'OPERATION', ‘OTHRTRTMNTY, 'TESTS®,
IFDIAGNOSIS®, 'BSTATUS', 'DSTATUSY,
TUSTATUS!, 'MSTATUS', 'ASTATUS!)

IF KEY m 'DATE' Then
begin |
display the corresponding status from RS(22 to 26)
GO to LAST

end

IF KEY = *WARDBED' then
begin |
Get MRDNO f£rom WEED
end

IP KEY = 8D (1 to 4) then
begin ‘
Get MRINOs from corresponding file
Go to BEARCH

end
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eilse begin
IF KEY (1) = SD (1 to 4) AND Ke¥ (2) e
£D (1 to 4) then
’i{}@gm
Get MRDNOs from corresponding files
Take common MRDNOs '
Go to SEARCH

end
elge IF KEY » 'MRDNG' then go to SEARCH

end
SBARCHs Read a fecord £rom file PERSON with above MRDNO
IF USECODE = D then display ALREADY DELETED®
IF Targetesttribute = SL (1 to 4) then
Display the t:ormsmm&ng' full file
else begin
Display the contents of Attribute 1, Attribute 2
and Attribute 3 .
/x httribute 1, Attribute 2, Attribute 3 are from
RS (1 to 21) X/

oend
LAST: end
sT0P,

He discuss below some quaries relating to the
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Date base Administrator is responsible for this
level, Three types of operations are performed correspond.
ing to this leve) vig DELETE, INSERT and MODIFY,

These oporations are performed by providing security
codes, As far as retrievel iz concerned, the informstion
stored in the dute base ie not changed but in all the
above operations for the DOA level the information is
changed, Therefore some security ie needed, Different users
will have different security codes £o that it can be known
which user has updated. the information,

We discuss below the operation for the DBA level vig,
DELETE, INSERT apd MODIPY,

Delete tho patient whose data is given with MRDNO,
The guery lsanguage construct £or the sbove quory is:

IF SECCODE = ‘BHATIAY DELETE -3
The data will be resd from file LT, The format of data is
given in Appendix.B, Data is c¢alled the data for dischatged
status,

The query will be processed asg
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The given data will be read from GET (DLT) LIST of
PL/L language, Data will be read from the file ¢il) the end
of the file, The records related to the patient are deleted
by giving this data for sll the patients to be discharged,

Firetly SECCODE wil) be chacked for validity. If this
is found corract, then the user will be allowad to perform
the requested operation, eise the reguest will be rejected,
Since *BHATIA* iz a valid security code, the user will be
aliowed to delete the reguized records, The record is not
deleted physicelly, but the USECODE, NGODE, FCODE, ACODE
and WCODE in the ﬁ_ixﬁa PERSON, KAM, FRAM, Ams and wazb
respectively will be changed o D', The gata for discharged
status will be inserted into the file PERSON,

He give below the algoriyhm for DELETE routine which
we have developed in bastard PL/I language.

Algorithm:
Procodure DELETE
Inputs File DLT which contains MRDNC and data for
aischarge status,
Cutput: Updated £ile PERSON,
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Action: It deletes 2ll the retords by putting 'n?
code in all the f£iles with the given MRDNO
~ &nd inserts the dsta for discharge status
into f£ile PERSON, Many pstients' record can
| be deleted with single query,
begin |
On end £ile (DLY) Ge to LEND
DINFs Read s record for discharge status data from
file oLY
IF record s read from file PERSON. wﬁ.t:h above
begin
USECODE « *D* then "PATIERT ALREADY DELETED®

else begin

Road record from files NAM, PNAM, ADDRS,

DTADM, WEED, PERSON having above MRDNO

Put CQode "D" into sll the files

Go to DINF |

end

M .

else display “RECORD DOES ROP EXIST IN THE SYSTEM
CORRESPONDING TO THIS MRDNO®
send



71

2 INSERT:

Ingert full 1nfexmation of the patient whose MRDNO 4s
given with data. The query language construct for the above
Gquery iss

IF SECCODE = *SAXENA' INSERT PULLINFO §
followed by MRDND and the data

(format given in Appendix-B),
The above guary is processed as followss

The data is read from the file INF till the end of
file INF. Any mumber of patients ¢an be inserted with the
gquery, Firstly the SECCODE is matched against the standard
security codes used by the system, If it matches, the user
will be allowed to perform the requested operation, cise
the request will be turned down, |

1£ instead of PULLINPC we have DIAGNOSTIC amd
TREATMENT, then the dnta will be read from DGN and TRT files
regpectively,

The algorithm which we have developed for INSERT
routine is given below in bastard PL/I language.,
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Procedure INSERT
Inputs Given datefin file INF/DGN/TRT with MRDNO
and INSERTATIRIBUTE
Outputs Updated f£ile PERSON
Action: This proceduro updates the file PBRSON
by ingerting the xgawﬂa as given in file
INF or modifies the information of records
in PERSON file with the information given
- in DGR or IRT file,
On end £ile (INP/DGN/TRT) Go to LAST
ir 1&33@&&‘1‘?&!% = *FULLINFG® then
Process-INF: Read a tecord from file INP
Enter the xecord into £ile PERCON with given MRINO
Enter the record into all inverted IS files
viz. NAM, FNAM, WEED, ADDRS, DTADM
Go o PLOCess~INP
end
else bogin
IP INSERTATIRIBUTE » ‘'DIACROSTIC' or YTREATMENT'
then begin |
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Procesn-DGN-TRTs Read record from file PERSON with given

MRDNO
 Update the reword in file PERSOR with DGN or TRT

file
G0 to Process-DGR-TRT
-

LAST: RETURR

end
STOP,

3 HODIFYs

This cen be of two types:’
{1} Updation of key attribute
(11) Updation of nonkey attribute

Only one ateribute cen be updated 4t a time, These
queries age anawered by giving MRINO and SECCODE. In key
attribute i.e, only WARDBED in file WEED can be updated. In
nonkey attributes, the following attributes can be updated
one at-a time

'LADDRESS, NRADDRESS, PHYSICEXAM, PCOMPLAINT,
PSTHISTORY, FDIAGNOS1S, TESTS, nsmvmw,f |
LABEXAM, OPERATION, OTHRTRIMNT, CONDITIOR,
XRAY, ADNICE, RESULT,
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But NAME, FNAME, ADDRESS, DATEADM and MRDNG eannot
e updaﬁed €.g. patient’s name, father's name and
permanent addreas 4o not changn generally during tha
patient’s stay in the hospital, Date of admission does not
also change during the patient’s stay, MRDNO does not change
as it uniquely identifies eéah patient,

Now we qgive one example for each viz, updation of key

attribute and updation of nonkey attridute,

(1) Updation of koy attridute:

shift to ward number 7, bed nurber 32 to patiernt whoge
MRIXIO 18 123456,

The query language construct for the above query 1s:

IF SECCUDE = *NARAIR' AND MRDRO = *123456' MODIFY
WARDEED = *07032¢ S

The above query is processed as follows:

Previcus WARDBED 18 got from the f£ile PERSON with
this MRONG; Corresponding to the previous WARDRED, f£ile WBED
is searched and WCODE is changed to ‘T (transferred). The
new record in the file WBED is written with WARDBED and MRINO
given in this query. In €£ile PERSON, new WARDEED is replaced
with the previous WARDBED,



Change condition to 'improving' of the patient whose
MRDNO 18 654845,

The qusty langusge construct of the above query ie:

3P SECCODE w» 'NARAIN' AND MRDNO w» *654845¢ MODIPY
CONDITION = YIMPROVING' §

The above quety i8 processed as follows:

First the SECCODE is cheock for validisy, ?ij;a PERSON
is pearched with MRING » *'654845° and CORDITIOR is replaced
o, YIMPROVING' in f£ile PERSON,

™he algorithm for MODIFY routine follows, which has
boen developed in bastard PL/1 language,

AL e, f& *’M 2]

Procedure MODIPY |

Inputs MRDNO, attribute.to-be~updated, new value

Output: Updated £ile PERSON

Actions This p:ﬁceduze w&iﬁg& the value of
attribute taking one at & time in the
existing files,
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begin -

Acl ATIRIBUTE (16) intt (*WARDBED', *LADDRESS®,
*NRADDRESSY, *PHYSICEXAM', *PCOMPLAINT®,
'Mm:sma?t, *CONDITION®, *RESULT', ‘ADVICE®,
$XRAY*, *DELIVERY'Y, *LABEXAM', *OPERATION®,
*OTHRERTUNT®, *TESTS! FDIAGNOSIS')

Read a rocord £rom file PERSON with given MRDNO

I¥ reocoxrd not found then display

*THE RECORD CORRESPONDING TC THIS MRDNO DOES NOT

.BXIBT 1IN THE SYSTEM®

elss begin

IF ATIRIBUTE & WARDDED
begin
Store Q14 WARDBED
Rewrite the file PERSON with new WARDBED
Write recvord with now WARDEED in WEED
Put Code '7T' into WEED with old WARDBED
o |
else begin
| Change the desired atiribute
Rewrite the £ile PERSON
end
end
ens
end
ST0P,
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The p‘regmezegjam: eonsigts of two mein mmixsem

{t) the syntax asnalysis routine (i1) ‘eementic aaalyam' and
execution routir:. The syntax of the input query is checked
for velidity sccording to its grammar ss stated in
Appendinei , zfﬂ first efror is encountered then it gives
‘megsage *ERROR DETECTED BEFORE COLUMN NUMBER® followed by
the column number of gow. The syntax rules form on extremely
compact definition of a lsrge pumber of queries, The
gemantic constraints bring down the numbex of valid querien
to the one discussed in section 3.6, The query is processed
~ by semantic analysis and exseution routine only when it 4s
found ¢o be syntacticslly correct. The length constraints
were discussed in aﬁé@twﬁ 3.5 |

The processing of the quety language involves
manipulation of strings to a great extent, hence the
preprocessor was designed for PL/I due to the mzmt
string manipulation cspebilities of PL/I lengusge,

The procesaing of the qwaries_ for the proposed guery

- language could be done either by means of & compiler designed
explicitly for this purpose or by means of a preprocessor of
some highef l‘évm language processor. The Gesigning of a
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mﬂ&f for the gquery language will reguire more language
constructs viz, the inclusion of specific input/output
statements eto, This may not maintain the simplicity and
nonprocedutality of the query language and will thus mean
grsater programming overhead for the users of the aystem
viz, the medical personnel and management personnel, |

As the guery language is intended to be simple,
mné-pfmeaumi and easpily adopteble by users, a |
Preprocessor to the stendard PL/I compiler of CDC Cyber
170/720 eystem {running under NOS) was designed, The
preprocoasor converts the input cquery langusge string inte
a seguence of PL/I lenguege instructions, which are
ptocessed by the PL/I compiler in the usuel way,

The SYNBL routine whemever called takes ome token
of languege at s time, The desi¢ned language i simple aué
free-formatted, Any nunboer of blanks con be left botween
any two tokems of the language, The data is inserted via
the LIST 1/0 statement of PL/I language which is slso
free.formatted, |

We have developed an algorithm to process the syntax
of the queries, The algorithm has becn developed in basterd
PL/I language, The algoritim for mtén is given belows
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Inputs The guery

Output: Display “error®" {f query is invalid,

Aetions This procedute calles another goutine
“Get symbol® which supplies tokens, It
then checks the syntax of the query. If
gquery is O,K, then it stores all the
information from the query for utilising
in GET, DELETE, INSERT and MODIFY routines,

begin

dcl DOMAIN (8) Cher (10) dnit (*DATE®, *MRDNOY,

YWARDBED', *NAME', ‘FRAME®, °*DATEADMY,

| "ADDRESS®, *SECCODE®) |

del TARGET (30) Char (10) init (*MRDNOY, 'RAMEY,
VADDRESS', *FNAME', 'DATEADM’, 'WARDEED',
'LADDRESS', *NKADDRESS®, ®PHYSICEXAM®,

' PCOMPLAINT®, *PSTHIGTORY?, °PDIAGNOSIS',
'TESTS', *CONDITION', *DELIVERY',
'LABEXAM’, *OPERATION' *OTHRIRTMNT®,
AXRAY', CADVICE', RESULT', PULLINFOS,
*DIAGNOSTICY, *TREATMENT®, *ALLREPORT',
¢BSTATUS®, ‘DSTATUS!, 'WSTATUS', SMSTATUS®,
YASTATUS') '
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Read card
Get ayrbol
IF SYMBOL 7= *IPY t&xegz display ®error®

Check=domains

Get synbol

1P SYMBOL 7 = DOMAIN (1 to 8) ¢then display “errox”
Call Store«data \

IF DATE checked then go to Checkestatus

IF SECCODE  MRDNC cheoked then go to MODIFY

IF SYMBOL 7 = 'AND then go to GET 1

IF FIAG & 1 then display “error*®

FLAG & 1

6o to chockedomain

GET 11

NEXTDs

Get synibol

IF SECCODE checked then go to Deletseinsert

IF SYMOOL 7 » 'GET® then display ®erzor®

IP SYMBOL 7 = TARGET (22 €0 25) then go to REXT
else go to Checkedollar

IP SYMBOL 7 » TARGET (1 o 21) then display "error®
Get symbol

1F SYMBOL 7 = 'AND' then go to Checkednllarx

IF¥ more than two *AND' checked then display “error™
else go to REX®
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Delote~inserts 1F SYMBOL 7 = 'DELETE' then g0 to INSERT
else g0 0 checkedollar
INSERT: IF SYMBOL 7 = 'INSERT' then dagp}.ay sy ror®
. Get symbol
IF SYMBOL 7 = TARGET (32 to 24) thenm display “error®
Go to Checketidliar |
MODIFY: IF SYMBOL 7 = 'MODIFY® then @isplay “error"
Cet symbol | |
1P SYMBOL 7 = TARGET (T to 21) i'.hen_ display “error®
call Storesdata -
6o to &émzlatl
StatusiGaot smal .
IF SYMBOL 7 = TARGET (26 to 30) then display “er:ez”
Chackedollar Cet symbol
:I:Flmrﬁh 7 » '$' then display "errox®
‘else display 'QUERY. IS O.K.
Procedure Check~squal
Get synbol
IF SYMBOL 7 » *=* thon display "ertat“
end Chockeequal
Procedure smu-aata
IF SYMDOL 7 w Quote thendioplay “error®
Get. Symbol |
LOOP: IF NexteChag 7 w Quote then
. begin |
Increment counter
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Store data in Buffer
Go t LOCP

end Store-data

STOP,

Commants The status atiributes sre defined ass
BSTATUS  ww Bed
DSTATUS == Daily
USTATUS o Weekly
MSTATUS  we Montly btatus
ASTATUS o Atlmﬁl status

The pext gection discusses the security and
integrity in the proposed system,

- Segurity constraints are implemented by using
security codes, Users of the system are ywéided with the
eeautity codes, For any kind of updat®ii operation (e gq.
INSERT, DELETE, MODIFY) to be parformed on the system, by
any ﬁset‘. the validity of the security code of the user is
cheeked against the standard :aee’ of aemzuy cofen stored
in the system, The user will be allowed to perform the
regquestod Qpetétim only if the’ gsecurity ¢ode presented
by him, to the system conforms with any of the valid
security codes., |
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Integrity constraints in the proposed system are the
£ollowings ‘

(1) - oOnly two unique keys MRONO and DATE,
(41) Only one candidate koy WARDBED

{144) FDs discussed previously.

{dv) Constraints of domain dofinitions,

Only one user gt a tine can modify existing tuples
or attribute values in the varicus relations of the gystem
and ag long as lis reguested operation is not completely
ovor, that user will have exclusive control on the system
{by locking the data bese e.g. setting some status byte
on) and no other updation amﬁafémns will be entertained
during that time, The scourity Lo provided by requiring a
torminal operator to fdentify himself by a unique password.



CHAPTER « XV
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CONCLUSIONS ARD SUGGESTIONS

4.1

The gystem hap been su&céaefully dasigned on the
basis of relational approaech, The re‘latiénai data base
model has been gelected because of its loglceal simplicity
and other attractive features. A simple quegy language
hag been designed to support the system and has also been |
checked with the computer. Programs are developed for the
m!,mmamq of the data base and also for answering
different queries,

Af. each stage in designing, care hos been teken to
sce that the users are not involved with the physical
organization of the data and the different h&q’hez level
file organication employed.

Data bage is designed for eumztmg encquiries made
by the patient's relative and for generating statistics for
- the menagement. The User s not involved with the details

of relation name,
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4.2  Puture Work:

Ag outlined in @hapmt 1, the various operations of
the ho‘apita& are going to be automated graduslly. This
;éojeet work iz the first attempt in that direction in
India, The ideas presented in this dissertation will be
of dmmense help to the future works on hospital
information gystem. The proposed gystem can be implemented,
with slight modifications, in similar enviromments e.g. ,
Bducational Institutions, Libraries, etc,

| The system can be enhanced by implementing the
statiscics parts The mnﬁmg‘e part 15 fully implenmented
for the statistical part, '
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ADPPENDIX o A

SYNTAX OF THE QUERY LANGUAGE

Jouery-language> 11 = Query-input>>
<Qua:y~input> 1: = JQuery-gtatement> l s
(ouery~statement> 131 = (Getequery> / (Insertequery) /

" (Delete~query> / (Modify-query)
{Gotequery> 11 = (Getetargat)> / (Get-status>
{insort=query> ts = IP (BLEC60e) INSERT (Insertetargety $
(Peletemguery> 1t = IF <Sec—-aoée> DELETE ¢
{ods fymquery> it = IF (SecaCode,” AND (Main=keyy MODIFY

(Modifyekey-word > §

Get-target> t: = IF (Pomainepart> GET
L‘I‘atget—partb 2

{Get-status> 11 = IP (Datewkey) OET {statusy §

{sec-Code> t1 = SECCODR = ' /Domnin-value> *

(nsertetarget> 11 » PULLINFO/DIAGNOSTIC/TREATMENT

(Main-keoy > i1 = MRONC » ! {Domain-value ) !

{Modifymkeyeword> 53 w Q8ify-attribute> =
* {pomsinevalue> '

{Pomsin=part > 13w Wbed-keyy / (Main-key) /
/ {omainestat)> / {Domainestat)
AND (Domainestat)



<'ra rget«patt>

‘ @ate-key>
{status>

<D_omain-valu.e>

@dify«attx ibuteys s

Qmee-keﬁ
{Matn-xeyy

{Domainwstat >

Q‘arget)

a1

= {target> AW {(Target) }g)

{arget-attribuge>

-]

DATE e *{Pomainvalue >’
BSTATUS/DSTATUS SWSTATUS/MSTATUS/

ASTATUS

= (Alphsbetic, /< Alphebetic>

<Damin~value>

-4

-
s

WARDBED/LADDRE S3/NKADDRESS/
msxcmwpcommmr/psrﬁs'roaw
PDYIAGNOSI S /TESTS/XRAY /DELIVERY/
LABEXAM/OPERATION/CORDI TION/
OTHRTRTMNT /RESULT/AIVICE

WARDEED » * (Domainevalue >*

MRDNO = * <Dcma1n-va1ue> '

- <Domain> - ! <nomain~va1m> '

MRDNO/MWARDEED/NAME /FNAME/DATEADM/
AUDRESS/LADDRESS/NKADDRESS/
PHYSICEXAM/PCOMPLAINT /PSTHYSTORY/
FOIAGNOSIS /TESTS/XRAY/DELIVERY/
LABEXAM/OPERATION/CONDITION/RESULT/

OTHRTRTMNT /AINICE
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{rergeteateribute> 1t = Maimaynmnc/ |
| mmmr?&mzm |
(hiphebetic 11 = A/B/C/D/E/E/O/N/T/I/RAM/N/O/
| PIO/R/S/TION /I3 /R)2/0/1/2/3/8/

5/6/1/8/9/ ==/ /7 Wiank/s /%] o/

“/oft/a
Domassiy +4 = NAME/PNAME/DATEADM/ADDRESS
m X in the first eaxw. of the card terminete the

syntax analyzer program.



APPENDIX « B

FILE FORMAT

The file INP provides data after the INSERT query given below:

IF SECCODE = *BHATIA®* INSERT FULLIRFG $§
The £ile INF has the following format:

PERMANENT ADDRESS

MRONO TITLE NAME FNAME WARDBED " STREET CITY STATE IR
*6X? 5% "30%* *30%* 'Sx* *37X" 115%* +15%? *6x?
LOCAL ADDRESS NEXTKIN-ADDRESS DROVISIOMAL DIAGNOSIS  DATEADM TEIHEADM CSTATUS
'73x0 *73x%* *20X* *6x* ‘a0 *20%*
RELIGION CGHS AGE SEX FONTHLY-INCOME PHONENQ

s6x° 'x *4x* *X$ 15X ? 'Bx!

READM SPUNIT SPECTALITY USECODB MALCHLD MALADLT

*Xe s2x* *2x* *xe *x *x
PHYSICAL~EXAM PRESENT-COMPLAINT PAST-HISTORY

$70X* *goX"* *100%*




FIRAL-DIAGNOSIS DISEASE-COUE TESTS XRAY DELIVERY
r20X* *10%* tlo0x* *60X? *40X*
LAB-EXAMS OPERATIONS OTHERTREATHENT
' 60X M >4 t60x%*
CONDITION RESULT ADVICE DEATHU4BH DEATHO48H
*30X* *40X* *40K%* o - 'x 5
AUTOPSY CAUSE~QF«DEATH PETAL-DEATH DATEOF DI SCHARGE TOTALSTAY EYLL
' 60X* *15%* ' *15x" | r6x* '3x* *10%*
Note: X denotes one cheracter, nX denotes n characters where n is 2 natural

nunber and depends on the constraints used in domain definition.
guote is a must on both sides of data and at least one comma of
klank is neccessary between two data velues,

7123



The £ile DGN provides dats after the following
INGSERT query:
IF SECCODE = 'SAXERA® INSERT DIAGNOSTIC 3

The f£ile DGN has the following formats

MRDNO PHYSICALEXAM PRESENT-COMPLALNT

YEXY s vaxs | sgpR?

PALTHISTORY FINAL-DIAGNOSIS DISEASECODE

*ioox! i *10X4

The £ile TRT pm&déﬁ after ﬁfxé %11.@@34&«; quary for
INSERT operation .6,
I¥ SECCODE » YNARAIN® INSERT mmm 8

The file TRT Has the following formats

MRDRO TESYS XRAY DELIVERY LABEXAM  OPERATION

tEX? 1008  T6OX* 30X 160X* SToxX*

OTHERATREATHUENT CORDITION RESULT ADVICE

*60X* *40%" *40x* *30X*
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The file DLT provides data after the DELETE cuery
given belows
IF SECCODRE = °*BHATIA' DELETE §

The file DLT has the following formats

MRDNO DEATHULEH DEATHO4BH AUTOPRSY ~ CAUSE~OF«DEATH
,'GX' !xi cxi Isox. Ole.
FETALDEATH DATEwOF DX M{MGE TOTAL=STAY BILL

115X 16X axe ‘10x*
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START )
Y

OPEN INPUT CARDFILE /
AND GUTPUT DISKWFILE |

¥BS
v
Sy
——
N
/  READ A RECORD FROM
CARD=FILE
A\ 2

/
N / WRITE THE R

INTO DISE-FILE _ /

AN\

GLOSE Ww
mm DISE-FPILE

(o]

Pig.l. FLOWCHART FOR CREATING AN INDEXED SEQUENTIAL FILE
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Snersat et s,

b4
/ OPEN INPUT CARDSFILE 7
AND OUTPUT DISKFILE

.

Is -.
¥ES , m&f.bﬁk%
TR \\soam; .
i . -
AP Y ¥
‘; m THE CARDFILE |
{8 Caje
Vd e
15 = 1 T
CIJ = CHAR(ITY |
NEWWREY » KEY || CI3
N p T T
/ awammmmmw /
S -
_—~[ORS RECORD I = 2T & 1 |

.. BXIST CORRESPONDING m ﬁz‘wm‘“}wxg@“ I CI3 =« CHAR(LY)
- _KEY ON THE DISKeFILE ? ' Nmmq m\\cxa

T et - ————a—

o, .-

MM“"N. ‘W‘.’/,,‘.«“ T
‘%’ O | < o0 %m-«w
/ WRITE 'ms RECORD xm mam.rm / \4;/ .
ot . & B—
| " END ™ / display /
NO 0P mana?xm ?\ "TO0 MANY SYNONYMS®/
< ~~\ ‘

“‘*f ves | T

/ cLosE mn—ms
| AND DISKWFILE

V

[_sop__ )

ek = b sl

\S

Figs 2. FLOWCHART POR CREATING I!WER’&‘ED . IRDEXED
' SEQUENTIAL FILE
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e | S - 2
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. ™ & Ry NO ;;L,/ YES AN
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- | |purPER TILL A e YES / *anD 3
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\.\ \\ ')/‘
S 7
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™
\‘&gi__}

L8C> 13 w» SECCODE

G 11 » LADDRESS/NKADDRESS/PHYSICEXAM/PCOMPLAINT/PSTHISTORY/
CONDITION/RESULT /ADVICE /XRAY/DELIVERY/LABEXAM/
OPERATION/OTHRTRTMNT ATESTS /FUTAGNDSLS
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Fig.3., FLOWCHART POR SYNTAX ANALYZER
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/ 18 | ) '
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<sp> t3 @ NAME/PNAME /ADDRBSS/DATEADM
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Fig.4+ PLOWCHART "!’Oﬁ‘ GET ROUTINE
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{» - :;,MMMJ
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- 49,5« PLOWCHART FOR INSERT ROUTINE
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[ pisplay -
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C smART )

" GET DATE ARD
SPECIALITY NUMBER(SR). |

_ ’ ¥
DATESN = DATE || 8N

N

/ READ THE FILE DED STATUS
CORRESPONDING TO DATESH,

PEOSTAG 4+ 1

~

Y

— _
Emc = (T8O » 100)/7TBS
* . 4 )

/ REWRITE THE FILE SED
___STATUS wiTh ABOVE REY /-

\

L sror )

Hota: TOTAL-BED-OCCUPLED w THO
PERCENTAGE=QP«CCCUPANCY » POC

Comments Similerly fof other statistics files, we can
B write flowecharts, Cage must be taken to see
‘which attributes are affected in INSERT/DELETE,
MODIFY/GET has no effect on the statistics,

Pig, 6, FLOWCHART FOR BED STATUS
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APPENDIX « D

A VIEW OF HOSPITAL STATISTICS

1 INTRODUCTION:

Hospital Stakistices are one of the important
components of Health Information System of a country. These
can bhe divided into two groups, onc relating to the
Hospital and the othar to the Patient,

The HospitalCroup comprises the following types of

statistics:

1) Administrative & General Statistics
11) Pimancial Statistics

114) Hospital Sexvice Statintics « a8lso tetmad as
Performance Statistics

The Patient-Group consists ofi

1) Soclo=economic data of the patient
11) Morbidity data

2 VALUES OF GOOD HOSPITAL STATISTICS:

-

Good hospital statistics can be utilized by
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224

2.3,

2.8,

245,

for 41) entablishing administrative control
over the functional activitiess

11) c¢aleulating average cost per unit
of gervice rendereds

$i4) pi&miw ofs

&, additional facilities
b, bhospital growth

’gg Gtﬁff fent

e: ez:as,nmg programmes
£. operating bumw atc.

iv) increasing the quality of care
rendered to patients,

for 4i) planning of health u’ewxms;

11) taking suitable mcasures fm: the
control afid prevention of diseases.

. Bafety

for 4) devel mg measures for prevention
of accidentsy

11) lasunching educational safety
campaigns,

for M eﬁtamaung fextility of the
populations

i1) predicting population growth ete,
arch Worl
for plonning and conducting researches,



The typeﬁ of statistical data can vary eonsﬁ.ﬁérably
in different hoopitals acoording to the needs of the
management, But minimal statistical information, Getails
 given below, which can be eompiled and published by 2 well
' organised Medical Record Department in & hospital, may be

xegazded as general pattern.

3&1

Number with detaiis of Outepatient
Dephgtments, Special Clinies and
Cagualty Serxvices.

41) Totel Mo, of new ciges
118) Total Ro, of Repeat Cages
iv) Total o, of new & repeat cases

v) Departmentecum-Unit wise break up
of cases

vi) Geogrephical distrilution of new. cases
vii) . Sexmwise distribution of cases |

The above data can be compiled f£rom the

| Reglaéaga maintained at the Registration Ccunters
in the Outepatient Departments and Special
Clinics and Casualty Services,



3.1.2.

11)

111)

vy

v)v

Bed Complement:
&« Total number of dbede

b, Specislity~wise break up of
beds & pcoupancy of beds,

iosionss

a. Total no, with break up
acrording to Adults & Children
and Newhorns,

{In order to conform to
universal practice, data on
babies born in the hospital,
must ba shown separately)

b, Sexewise distridbution
¢, Dopartment-cumeitnit wise break up,

a, Total no, with bresk up accorde
‘ing to Adults & Children and
b, Semewise distribution

¢, Departmentecum-Unit wise bresk up

ds Hospital days

84 Geographical aistribution

£. Denths « undex 48 houss of
admission & over 48 hours of
admnisgion

a2, Total no, of babics born in the
memm

b, Sexewise distribution

Fa temovenents

8¢ No, of patients at the baginning
of the days
the 4dsyr ,
¢s No. of patients diacharged and
died during the dayy
d. No. of patients transferred to
©¢. Np, of pationtys remal at
the end of the day,
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The data on Admipsione can be compiled either from
the Central Admicsion Register or fxom the duplicate
coples of the Admission Record Forms of the patients
admitted to hospitsl,

The data on Discharges (including Deaths) can be
compiled by analysing medical reports of discharged patients,
Specially designed analysis sheets are used for this
vputmae. '

The data on Births can be compiled either £rom the
Birth Registers or duplicate coples of Admission Record
Forms prepared for babies born in the hospital,

A m data on patient.movement -éan be compiled from
the Daily Wazd Census Reports prepared by the Nursing Staff
on night duty, The period covered in these reports is from
midnight to midnight, These reports can be collected datly
by the Census Clerks of the Medical Record Department
in & large hospital or can be sent to theDepartnment by the
Rursing Staff in a small hospital,

3.1.3. Qperationss |
i) otal no. of operations performed
i1) Bresk up showing Major and Minor

Operations if these terms are well
defined,
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3.1.5.

34148,

3 ,.5; g?-@

1) Total no., of examinations done
11} ‘Types of examinations done

 Services (including Radio«Therapy)
Total no. of Xeray Examinations done
$1) Total no, of Treatments given

1) 7Total no, of Examinations done

The dsta on Operations, Examinations ete,
done in the Pathology Labs., Radiclogy
- Repartments and E‘GQG. & B.E,G. Labg,.,
2an be compiled from the Registers
maintained in the respective areag,

Bates:

The following Rates can be compiled.
formulae are given at S.N0.4.

i;

3. Groes Depath Rate (Nen-Institutional

' Death Rate)

ba gaga ?@aﬁh Rate (Institutional Death
Rate

Other Death Rates which e¢an be
compiled subject to availability
of relevant data are:

¢. Ansesthesis Death Rate

4, Post-operative Death Rate

&, Maternal Death Rate

f. Neownatal Death Rate

g. Hoopitaol Autopsy Rate & Ret Autopsy
Rate, if autopsies are done in the
hoopital and data available,

41) Cepcarean aseeéion Rate

1i1)  Post-Operative Infeetion Rate, if

dava available



&v)
v)

vi)
vil)

- widd)

1)
i1)
i)
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Consultation Rate
Aversge Length of my - Overall
Adults &
Children

Daily average No. of
patients - Total
Adults &
Children
Bed Turn Over Rate -« Overall
_ Adults &
hildren

Neuwborns
Averaga Furcentage
Bed Occupancy - Overall
~ Adules &
Children
Newkorns

Daily Avetage Gut-patient Attendance,.

Diagnostic Statistics

"t by age « according
: to specific age '
groups adopted,

The Diagnostic Statistics of Out.pstients are based
on the dlagnossis eaeahushed at the first visit of thé
patient within a disease episode, The data which can be
compiled from medical records of outepatients, are
presented according to the Detailed List of I.C.D. (9th
Revision) and the National List.
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1) Magmsﬁe Statistics
44) ststisties on Operative Procedures ~
111} Sex.wise distribution of the above data
iv) Age.wisce break up of the above data
~ according to specific age groups adopted
v) Hogpital days
vi) Result on Discharge

Diagnostie sﬁ:atiatws of In-patients are based on
the disgnoais at distcharge beczuse these will incorporate
the results of all diagnostice investigations duging the
patient's hespmaiimmon; Thess statistics are usually
based on the principal Gisesse or condition for which the
patient was treated {(or examined), Data on aasoclated
disecases may be compiled in those hospitels which have
teaching and regearch programmes, Data are compiled £rom
the Dlagnostic Index Cords which are prepsred after the
digenses recorded on the medicsl records, afe coded
according to the I.0.,D, Ths ﬁi&gmstw Data were, so far,
gmsenﬁfeﬁ émrﬁing to any of the following Lists of I.C.D.
(8th Revision): | ‘

as Detaliled List

b, List D¢
¢, List *At

Agcording to the 9th Reviasion, which is the latest,
the morbidity ond Mortality data can be presented as under:

a, Datailed List
b, National List
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Data on Qperative m&xzes are based on tha
numbar of Operations performed on the patient, The data
can be compiled from the Operstion Index Cards which are
prepared after each Opetative Procedure recorded on medical
recoxds of discharged patients, is coded,

As codes on Operative Procedures have not, so far,
been published by W.H.0, codes given in the adapted
edition of I1.,C.D, (Vol IT & IXXI) by the U.5. Department
of Health, Education and Welfare, can ba used for the
puzrpose .

This may be computed as gross death
rate, net death rate, ansesthesis death rate,
postsoperative dsath rate, maternal @sath
tate, infant desth rate and neonatal desth
- gate,

Deaths ocourring in the emergency room
of the hospital or in the ambulence on the
way to the hospital, are not included when
figuring in the hospital death raten;

“'Qiti. Groa 3 EV' Dales




44142,

8413,

4.1.4,

4a1.5.

Total deaths 48 hours or over for a periocd
X 100

Total deaths & discharges for the period

Total No,. at anegthoaia deaths for a period
X 100 ,

Total No, ef mathetma aéminieﬁeted for
the peziod

1.0, Goaths attributable to or precipitated

by an operation such as deaths from
haemosrhage, shock, emboliam, infection,
post-operative pnowmonia ete, and occurring
within the convalescence period (i.e.
within the first 10 daya postcperative)

Total m. of paatuapetatme deaths for a
period X 100

Total Ro, of patients operated upon dumnq
the pariod,

.Itzu eonss.dsema &a one in which a complie-

cation of pregnancy, childbirth or of the

pusrpesiun was the cause of death, It also
ciapsifies deaths resulting from aho:ﬂana
as maternal deaths,

Total No. of guaths of abstetzical pats.entc
M‘-‘ m

Total No, of d&mharges ana. deauta af
obstetrical patients tat the period,
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mm No, eﬁ viable mwbam infants
discharged (including deaths) for the period

{A VIABLE INFANT iz one that hss roached 2
gtage of development that ensbles it to
1ive outside the uterus. This is usually
considored as 28 weeks),

beleTe

WI R@. of mfam: deatha agcuriinq within

T5tal Mo ﬁﬁv bl mwrﬁ infants
discharged ummam deathe) during the

peciod,

(Because ﬁew hﬁﬁpﬂﬂs have an sdequate
followesup system on their patients, it i
mssible for the majority of hospitals
to figure their actusl Makimank Neonatal
Death Rate)

4.2. hutopgy Rate:
Autepsies on still births, cases dead on
arrival and cases yreleased w 1egal authutiﬁea.
are not debited againat the hospital auﬂ sXe

not to be included in figuring the sutopsy
rate « This iz not Autopsy Ratet

m; ) sths 'm mautop- ol medicow
Zagai cases

443, COnNsSyul tatic
This includes aﬁiy ehe written consultations
received by patients,



4,4,

4454

4,6, A

447

4.8,
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Total patmnts receiving consultations for

- patients discharged (ineluding éeaéﬁa?
ﬁ@f the pariod,

In computing the length of stay, the day
of admission should be counted hbut not the day

- of @ischarge unless the patient was admitted

the same day.

'rotal &m 6£ znpatiant\ (mmluswg af new bo:ra)'

', y 'wa:égeb:
new born bassinets) fot tm petie&.

Hotet« The census for the newborn nursery and
the number of newborn days* care ag
well as rates given at B.No.4.5-83 are
also worked out in the same manner.



This indicates the average aurauan mE a
epell of illness treated in out-patient
department,
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*

REVIEW COF SOME MEDICAL INPORMATION SYSTEMS

A teview of some of the successfully developed
Medical Information Systems is presented below:

The KGH computel system conaists of e compact
timoegharing system called MUMPS (MGH Utility Maltie
Programming System). This system is dedicated to cliniesl
data management applications, MUMPS provides a highelevel

interpretive language for application programming, with a
flexible input/output monitor that permits conversstionsl
dialogue from a varicty of terminals, and an extensive
dats management facility,

Within the MUMPS system, data is characteriged se
either local or global, local data files are Qefined only
within the domain of & particular program, CGlobal dats
-fi.-la\s tan be referenced by all programs and, therefore,
provide a common dats base for the system. Each variable
in & dats f£ile has o symbelic name (e.g. "AGE®, “NAME®, ete,,
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and may be given either a numerical value of & variablew
length atring value, The varimble in global data ﬁ.).ee
are organiczed hicrarshically in & branching ttrée
structure, Pach node may possess a numerical valuve, string
data ‘vaiua, or 2 peinter to & lower<level node &in the
trec. The structure is dynamicy the node content and/or
structure mey vary during ussge. A given element of dats
is located within 8 structure by giving the symbolic
names of the structurs and variable. (Collen, 1974)

In MUMPS longuage, the sgtructure is represented as
a m‘bseﬁpteé srray vhere each guliscript is a variable name
at a different level in the tree and the hieragchical
ordering of vaziaméa is represented by the order of the
subseripis. The orgenization loﬁ date within a tree
gtructure is both topical and ehmxogmai. The data
hierarchies used in MOH are, in order ffom highest to
lowsgt levels: patient ID nurbexr, major data catsgory
{chemistries, review of gystems, otc.), data subcategory
(name, glucoge test, etc.) and date of event ete. Da&el

subtrees are stored in reverse chronologicslorder.

fhysically, global data filas are stored on a fived
head disk. The gecords belonging to & new file are not

physically contiguous, but theilr structure and content are
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mapped into directories that contain all the data values
stored at a given level and all pointets to directories at
the next wwér level, When s £ile is updated or a record
deleted, the directorics are modified to optimize both
avaorage access time and space utilization.

The Medical System of Hannover (MSH), i# designed
to provide a hospitsl information and data base management
syatem for more than oné million patiente.The data basge
of this system contains both on-line end off-line
(erenival) files. The system uses DL/I for dats menipulation
(Collen, 1974},

The on-line data files are divided into two
categorienss files for rapid access, and slover accoss
hiorarchical files. The principle rapid access file is the
Status Summary ¥ile, which contains a brief smazy of the
status of each patient as well as references to other
€iles, Othe:: rapid sccegs files contain date linkages and
a@minigtrative data and provide intermediste files for data
storage and backup. '

There are two on-line hierarchical files CONPAT and
APAT, When records from those files are no longer relevant,
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they are permanently stored off«line on corresponding
archivel mognetie tape £ilos, DOKPAT and ARCHPAT,

CORPAT contains a brief information on all the
treatment episodes of the patient, The file is organized
into nine data catagories at three hierarchical levels,
The highest level consists of idefitification, administrae
tive and essential medical data (blood group, medical
summaries, etc,) Data cstegories at the next level include
diagnosis, problem treatment, ¢te, Dated information is
stored in reverse chronvlogical order, Only f@mtm data
ie stored in CONPAT. Diagnosis sre coded in one of the
standard ooding systems. An adlitional storege level is
provided for dats subcategories.

APAT ¢ontaine detailed informaticn on all the
tmai:ment episodes, The file is organized inte 16
categories on & hierarchical levels. The highest level
includes aéministrative data and a net of summary bits
that describe the contents of the femainder of the record,
As in CONPAT, data are stored in reverse chronological
ardn by epimsode, Categories include hospital admissions,
medical history, physical findings, lsboratory ete, Within
a data category, structures with & maximum of eight levels
are possible, ' | | .
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This system is 'aessgue& t gerve over 1,5 million
patients in the Stockholm area, The system provides a data
bage for storage and retrieval in real-time from remots
terminals throughout the region, |

The “"main file" (HR) is an oneline directuaccess
aisk £ile that contains ideantification, administrative
and agaential medicdl data for all patients, Active patient
aa-é:n i¢ stored in the "active patient file® (PR). A record
is created in the PR vhen a patient makes an sppointment
or is admitted to a medical fscility. The FR handles most
of the information £low from daily hospital work. The PR
roenrd 1s formed from the HR and from an archival "medical
history tepe file® (MHR), The MHR is the archival
_ counterpart of the HR and contains medical data of a
noncritical nature. When a patient is diascharged from the
facility, the HR is sutomatically updated with essential
Sata £rom the PR, end the remaining dats is stored in the
MHR, Additiona]l work f£iles stored on disk include a
rosouzce file (used by the appointment system), socisl
care and insurance files, The dats in each patient record
in the HR f£ile is divided into five categories:
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{a) persongl dsta (ID number, nsme, cccupation, etc.)s
(b) eritical medical information system (bloodsgroup,
eritical dlagnosis, cte.)r (@) information £rom previous
inpstient visits (location, dntes, d@lagnosis, operations,
atc:dr- (4) information from previous Reray examinations
{location, date, type of mm organ diagnosia)r and (e)
infomat@m from previous outpatient visits (location,
date, diagnosis, @mﬁma. anaegthecia) +

HR is divided into three physical filess personal
data file (except name), name ﬁilg, and medical information
£ilo, The personal f£ile is further 4divided fnto two partst
patients over 18 years of age and those bolow that age, The
~contents of the HR are availsble for directeaccess via
remote terminsls to authorized users in the region (Collen,
1974).

HMedienl data are stored in tho form of varisblew
length, varisblo-format records arranged in & tresestructure
(1imited to three levels), The highest level contains the
pationt’s record identifiers and data common to all
subrecords. The next level may contain upto six subrecords,
each of which may include upto six segments, Each segment
may contain multiple data elements into the lowest level,
Blemonts erxe of vax&&b&é length and foma\tg It may be &
binary number, a"6<bit.-intermal code nurber, or & charadter
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string, Esch element 1& given a symbolic name by which it
can be addzessed. The nams, type of data, lengths, end
format of each clement are ﬁaﬁﬁeﬁ in file desexiption-table
Al var_ianea used must have an entry in this table,

Patients are tdentified to the system by a ten-digit
identification nunber, including & oix-digit birth date,
~a three«diglit serial number, and a ¢hock digits A crosoe-
 reference file permits patient identification by name, sex,
age and other variasbles., A patient rocord in the PR
- containg basic potient data and pointers to ‘addresses that
contain date for various hospital functions {(laboratory,
scheduling, eto.).

File sacurity is provided by requiring a terminal .
operator to menﬁfy' himself by a uniguo password. It is
possible in this system to store data which cannot be
retrieved by anyone without the password, Psychistric and
vensral data is avallable only for statisticsl studies
an@ cannot be xétﬂeved for specific patients,

This gystem perfosrms o variety of clinical,
educational, communication and 7soheduling services, The
curgent gystem provides & data base £or stofage and
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retrieval of patient records.

The primary file, the "computer medical record
1ibrary® (CMRL), i stored on magnetic tape and is not
availeble for direct accoss by remote terminals, All
information for a pationt is stored in e physically
 contiguous record, The f£ile is updated pericdically from
disk £iles in the various hogpital subsystems c¢slled
“Computer Recorde® (CR), A patient may have one or more
CR*s, A portion of each record containing administrative
and hospital admipaton date is Rept in directeaccess
storage on diszk, Bach CR containg data assoclated with one
registration polint, Patienta are identified to the system
by a tenedigit identification number including a six-digit
birthwdate & threeedigit serial number and a checke-digit.

'ﬁata for sach patient, in the CMRL, is organized by
tapey within typé by date and within date by source
location. Medical Information system is stored as variablew
length, variablewformat élements m a branching tree
nttu@te. syrbole and e:adeﬁ data are translated viae
dictionaries resident in the system (Collen, 1974).

In the CR, each record ie divided into two parts
called the *hender segment” and “data segment®
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fespectively, The header segment 1is a fixed.length, fixede.
format rocord that contains an identification numbor and
administrative data (location, c¢linie, ward, date, etec.) and
a code for tha type of data contained in the data sogment:
The data gegment is a varioble length, variable-~format
record consisting of an arbitrary number of data elements
arranged in seguences called “code groups®,

A code growyp can be mapped directly into a tree
structure, At ench node in the 4rec a series of data
elements are gtored, beginning with a positive integer code
that jdentifies the type of data mtored on that level and a
level label (except for the root node), Data eclewents
stoyed at lowere-level nodes in 2 subtres are consideyred ¢
modify the data ¢ontained in the node to which they are
attached, The identifying code of the root node 1s called
the "major code® of the tree.following each identifying
code in a cole group is a pequence of one or owre peired
data eloments éenea “torms®, The first term of a pair is
a "label®, A lsbel is a negative integer which identifies
the type, length snd format of the second term, the data
value, A data value my be & cunber, character string, code
reprogenting a phrase, date, time, ete.(Collen, 1974),

Data may be retrieved from the CMRL for individual
patients or for & population subset, Clinical repoxté of all
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or part of a patient's record can be printed, Fér resenteh
- purposes; it is poesibie to svan the entire m file for
a got of conditione asna retrieve only thoce greoords that
satisfy the search criteris, Since the CMRL i3 stored
cff-line on magnetic tape, retrievals ars not available

in real«time and must be scheduled ss necessary,

This Gata bage provides a continuing integrated
medical reeord for over one million patients in the Kaiger
Health Plan, The data base is a computer £ile of patient
tdentification, administrative and m@im& data, A patient
computer medical record (POMR) existed for each patient in
the Heslth Plan and for any private pstient who attended &
Kajmer facility, |

The prz.mfy £ilc for the data 5ase consists of 1,2

" billion bytes of on«line directe.access disk etoragoe. Each
PCMR forms @ physieslly contiguous recoxd in the f£ile, when
a PCMR is updated with new medical dats, the entire POMR

is mwrittén on the disk, with the new data inserted in

its proper place. ™his £ile then contains all medical éata
and cutrent essential identification ond administrative
data, Nonwegsentisl or obsolete identification and
adninistrative data, which are not needed for real-time
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applications, are stored on magnetic tape end constitute en
off«line duta bage in & lowver hierarchy than the on=line
file, ‘

The POMR 45 a ims».‘eav:z branching tree structurs in
which informetion is represented at each branch point (node)
by é&t@ elements, an& in the hieratchical gtructure by the
relationship between nodal points, Data is stored at the
nodes in two different forms: fivedelength, fixved«format
indices and varicbleslength, varifoblesformat definitions
and values. Relstional data ‘between nodes ie implicitly
represented by the tree structure itself: dsta olements
within a node or gsubtree modify the higher lovel mées
from which they branch. There may be asg many as 13 maa
levela in a PCMR,

The eystem provides a repository for clinical,
fdefitification and administrative Gata in computers
actessible form for each patient in the health care delivery
system, It also provides a gource for systematic retrieval
of medical data both for individual patients and across
the aajxa bagse population (Collen, 1974),

Three types of data base retrievals sre provided.
Thoy are directed at clinical, statisticnl or programming
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requitements. First, the sym:m provides cliniclens with
medicsl reports for individual patients, The data for these
types of repotts are derived from individual PCMR's. Second,
health serdices research and epidemiological studies nsually
reguired retrieval of several variables from the dai:a base
across & defined population, In this casge, data werc |
retrieved from hundreds or thousands of POMR's and prosented
in a form suttable fof stutistical mnalysis. This type of
retriovel has provided both medicel data for epidemiological
studien of the Raiﬂér Honlth Plan population and adminige
trative data for utilization atudiee; Third, the gystem
provides listings of mﬁwmuai POMRYs as they appear in
computer storage.s This type of cutput is useful ¢
programmers and gystems snalysts for interpretation of POMR
discrepencies, error correction and debugging of programs,
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AS 73/172 A PL/T 1.0+318 82/701/81. 16446412
DURE OPTIONS(MAIN); : :
0 SOURCE

_DATBAS: PROCEDURE GPTIGNS(MAIND; ‘
J s ok b A sk ok ok s ok ok o o ot ok ol ok ook b ok e kR b okl s o ol b ek sk ok o

/% THIS IS FIRST PART OF THE DATA BASE CREATION PROGRAM */
/* THIS PROGRAM IS FOR THE CREATION OF -INDEXED SEQUENTIAL FILES */
/% PERSON AND DTADM o IT ALSO CREATES FOUR FILES NMM,FMM, */
/% AMM AND WHMM WHICH ARE STREAM CQUTPUT FILES WHICH Will BE */
/% USED FOR CREATING INVERTED FILES NAMsFNAMs»ADDRS AND WBED ¥/

J F % ok Rk kol ok ok ok R ko ok ok Rtk sk okl kR ok ek ok g ok sk kol ok Rk 3 /
DCL MORE CHARI(1)
DCL 1 PATIENT EXTERNAL, -
2 MFOND CHARI(S) » . -

TITLE CHARI{S) : )
NAME CHARI(33),.
FNAME CHAR(30)>»
WARDBED CHAR(B)),
ADDRESS »
3 PRMNT,

4 STREET CHAR(37),

4 CITY CHAR(15),

4 STATE CHAR{1%),

4 PIN CHARI(E))
3 LOCAL CHAR({TQ),
3 NEXTKIN CHAR(T7U),
PRVDGN CHARI{(20)s
DATEADM CHARI{E&)Y, .
THADM CHAR(D),
CSTATUS CHARI(20),
RELIGION CHAR(6)
CGHS CHAR(1), ~
AGE CHAR(4))
SEX CHAR(), _ .
MONTHLY_INCOME CHAR(5))
PHONEND CHAR(B)
READM CHARI(1),
SPUNIT CHARI(2)),
SPECTIALITY CHAR{2)
USECODE CHAR(1),
MALCHLD CHAR(1),
MALADLT CHARI(1)>»
PHYSICAL_EXAM CHAR(78),
PRESENT_COMPLAINT CHARI(80) »
PAST_HISTORY CHAR{100),
FINALDGN CHAR{Z20))
DISEASE_CODE CHAR(7),
TESTS CHAR(100),
X_RAY CHAR(6G)» .
DELIVERY CHAR(4G))
LAB_EXAMS CHARI(60))
CPERATIONS CHAR(T7Q),
OTHER_TREATMENT CHAR(60),
CONDITION CHAR(4Q),
RESULT CHAR(4Q)»
ADVICE CHAR(4(G),
DEATHU4B8H CHAR(1)
DEATHO48H CHARI(1),
AUTOPSY CHAR(6Q),
CAUSE_OF_DEATH CHAR(15),
FETAL_DEATH CHAR(1B),

NN N

V\J!\JNI\)NNNNNNNNNNNNNNNNNNNNN'NNNNNNNNNHL



S 737172 ' ) PL/T 1.0+518 82/01/01¢ 16446412
JURE- OPTIONS(MAIND; : g
b SOURCE

2 DATE_DF_DISCHARGE CHAR(6)s -‘i
2 TOTAL_STAY CHAR(3),
02 BILL CHAR(Zw):
DCL (ADR,NME,FNME) CHAR(30) EXTERNAL;
DCL WBD- CHAR(5) EXTERNAL;
DCL (DTASMPD) CHAR(6) EXTERNAL ;
DCL PERSON FILE RECORD KEYED ENV('FO=IS,KL®6,RTaF,FLe1280sBTaC');
DCL OTADM FILE RECORD KEYED ENV('FOBIS,KL=EsFLE22,RTEF,B3ToCY):
DCL (NMMsFMM, AMM) FILE STREAM ENV('FL=36,RTmZ,BT=C');
DCL WMM FILE STREAM ENV('FLwll,RT8Z,B8TeC?) ;
DCL 1 DTARY EXTERNAL »
2 DATKEY THAR(6) INIT('0'),
2 FSTMRD CHAR(A) INIT(! 1),
2 LSTMRD CHAR(&) INIT(' '),
2 DACODE CHAR(1) INIT(' '),
2 TOTALND FIXED(3) INIT(Q);
OPEN FILE(PERSON) OUTPUT SEOL;
OPEN FILE(DTADM) QUTPUT SEOL;
OPEN FILE(NMM) OUTPUT ;
OPEN FILE(FMM) DUTPUT ;
OPEN FILE(AMM) DUTPUT ;
OPEN FILE(WMM) QUTPUT ; )
WRITE FILE(DTADN) FROMIDTARY) KEYFROMI(DATKEY) ;
CLOSE FILE(DTADM) ;
AGAIN _
GET LIST(MRDNOsTITLEsNAME, FNAMESs WARDBED,)STREETSCITY,STATE,PIN,
LOCALsNEXTKIN,PRVDGN,DATEADM, THADM, CSTATUS, RELIGIONs CGHS s AGE
SEX, MUNTHLY_INCOME, PHONENGOSREADM, SPUNIT, SPECTALITY,USECODES’
MALCHLDsMALADLT s PHYSICAL_EXAM,PRESENT _COMPLAINT,PAST_HISTARY,
FINALDGNsDISEASE _CODEsTESTSsX_RAYSDELIVERY,LAB_EXAMS,OPERATIONS,
OTHER_TREATMENT, CONDITION, RESULT,ADVICE,DEATHU48H, DEATHO4BH,
LUTOPSY,CAUSE_OF _DEATHsFETAL_DEATH,DATE_OF_DISCHARGE
TOTAL_STAY,BILLsMORE) ;
WRITE FILE(PERSON) FROM(PATIENT) KEYFRGM(M?DNG)a‘
ADR&STREET; WBD®WARDBED ; DTA= DATEADM ;
NME=NAME; FNME=FNAME ; MRD= MRDNO ;
PUT FILE(NMM) EDIT(NMESMRD) (A(30)sA(6));
PUT FILE(FMM) EDIT(FNME,MRD) (A{30),A(6));
PUT FILE(AMM) EDIT(ADRSMRD) (A(30)sA(6));
PUT FILE(WMM) EDIT(WBDsMRD) (A(5),A{6));
CALL DADM;
TF MORE & 'Y' THEN GO TO AGAIN 3
CLOSE FILE(PFRSFN),FILc(NHM),FILE(FMM);FILE(NMM),FILE(AMM) ;
J Sk Ak kR oA R R RO RO R Rk R bR ok Rk Rk Rk %/
/% TO INSERT DATEADM WITH MRDNO %/
/#*»#*»*4*»*******$*¢v****4#**#****&***:¢¢**#******T$**%**#**/
DADM:PROCEDURE;
OPEN FILE(DTADM) DIRECT UPDATE;
ON KEY(DTADM) GO TO ABM;
DATKEY®DTA;
READ FILE(DTADM) INTO(DTARY) KEY(DTA);
TOTALNO=TOTALNG+1;
LSTMRD=MRD;
REWRITE FILE(DTADM) FROM(DTARY) KEY(DTA);
GO TC LMN; :
ABM: DACODEs'U!'; ‘
TOTALNO=TOTALND+1:
FSTMRDOMRD;



AS 73/172 ‘ PL/T 1.0+518 82/01/01¢ 16446412
CURE "OPTIONS(MAIN); ‘
X SOURCE

WRITE FILE(DTADM) FROM(DTARY) KEYFROM(DTA):
LMn: CLOSE FILEA{DTADM); ' ‘
END DADM; : .

END DATBAS; ‘

-

RE DPTIONS(MAIN);
0C /ATTRIBUTE AND REFERENCE LIST

-

LABEL, CONS TANT
STRUCTURE,MEMBER4 (PATIENT )  °

CHARACTER | 30), STATIC,  UNALIGNED

MEMBER  (PATIENT ),CHARACTER ( - 40)» UNALIGNED
LABEL, CONSTANT | o |
MEMBER  (PATIENT ),CHARACTER ( 4)s UNALIGNED
FILE, ENV, ,  STREAM

MEMBER (PATIENT )}, CHARACTER
MEMBER (PATIENT )»CHARACTER
MEMBER (PATIENT ), CHARACTER 15), UNALIGNED
HEMBER (PATIENT ), CHARACTER 1), UNALIGNED

( 60)s UNALIGNED

(

(

{
MEMBER . (PATTENT « ADDRESS « PRMNT )» CHARACTER 15)s UNALIGNED

( :

(

(

1G)s UNALIGNED

MEMBER (PATIENT )sCHARACTER ‘40)s UNALIGNED
MEMBER (PATIENT )sCHARACTEPR 203, UNALIGNED
MEMBER {(DTARY . ),CHARACTER 1), INITIAL, UNALIGNED

ENTRY CONSTANT

ENTRY, CONSTANT, OPTIONS{MAIN)

MEMBER (PATIERNT )sCHARACTER ( 6)s UNALIGNED

MEMBER (PATIENT ) ,CHARACTER | 6)s UNALIGNED .
MEMBER (DTARY ) s CHARACTER ( 6)s INITIALs UNALIGNED
MEMBER (PATIENT )sCHARACTERg ( 1)s UNALIGNED

MEMBER (PATIENT )sCHARACTER ( 1)y UNALIGNED

MEMBER  (PATIENT )sCHARACTER ( 40)s UNALIGNED

MEMBER  (PATIENT )oCHARACTER 7)s UNALIGNED

CHARACTER ( 6)s STATIC, UNALIGNED '

FILE, ENV, KEYED, RECORD

STRUCTURE,STATIC ‘ :

MEMBER . (PATIENT )sCHARACTER ( 15)s UNALIGNED

MEMBER (PATIENT ), CHARACTER ( 20)s UNALIGNED

FILES ENV) STREAM ‘

MEMBER (PATIENT ),CHARACTER 30')s UNALIGNED

CHARACTER ( 30)s STATIC, UNALIGNED

MEMBER (DTARY )s CHARACTER ( 6)s INITIALs UNALIGNED
MEMBER (PATIENT )sCHARACTER ( 60)s UNALIGNED

LABEL, CONSTANT a 4

MEMBER (PATIENT « ADDRESS )s CHARACTER ( 70)s UNALIGNED
MEMBER {DTARY )s CHARACTER ( 6)s INITIALs UNALIGNED
MEMBER (PATIENT ), CHARACTER 1)s UNALIGNED :
MEMBER (PATIENT )»CHARACTER ( 1)s UNALIGNED

MEMBEFR (PATIENT )oCHARACTER ( 5)s UNALIGNED

CHARACTER { 1)s AUTOMATIC,UNALIGNED

CHARACTER ( 6)y STATIC, UNALIGNED

MEMBER (PATIENT )sCHARACTER ( 6)s UNALIGNED

MEMBER (PATIENT )»CHARACTER ( 30)s UNALIGNED

MEMBER (PATIENT o ADDRESS ) CHARACTER ( 76G)s UNALIGNED
CHARACTER ( 30), STATIC, UNALIGNED :

F1LES ENVy STREAM

MEMBER (PATIENT ),CHARACTER ( 70)y UNALIGNED

MEMBER (PATIENT ), CHARACTER |{ 60)s UNALIGNED
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URE OPTIONS(MAIN) 3

e

SOUR

BUWF
/%%
/%
[#®
] %
/=
/%

CE

AM ¢ PRUCEDURE QPTIONSIMAIN)Y ;
ook o ke okl odok ekl ok kR Sk ok R kA Rk Rk Rk R Rk R Rk b Rk dok kR kK

THIS ROUTINE IS SECOND PART OF DATA BASE CREATION JINPUT TO - %/

THIS ROUTINE ARE THE SORTED FILES SWMM,SNMMsSFMM AND SAMH ¥/
WHICH WILL BE USED FOR CREATING INVERTED INDEXED SEQUENTIAL ¥/
FILES FOR WARDBED,NAME,FNAME AND ADDRESS RESPECTIVELY ' */
WHICH WILL BE INPUT TO THE MAIN PROGRAM, %/

[ s el sk o oo e st o et s ot ol s e oo bl ol ol e o e o o e s o e ok o sl ko R Rl Rl R Kok K /

pCL
DCL
oet
DCL
oCL
DCL
DCL
pCL
DCL
DCL
DCL
DL
DCL
DCL
DCL
DCL

DCL

bCL

oCL

pDCL
ON

AGN

NAM FILE RECORD KEYED ENV('FOuISsKL&32,FLa39,RTaF"');
FNAM FILE RECORD KEYED ENV('FO=IS,KL=32,FL=23G,RT=F");
ADDRS FILE RECORD KEYED ENV('FeIS,KLe32,FL239,RTeF") 3 -
WBED FILE RECORD KEYED ENV('FOrIS,KL=25,FLal2,RTaF");

16667447

NO CHAR(44) INIT(' COULD NOT BE INSERTED DUE TD SO MANY SYNONYMS?);

SWHMM FILE STREAM ENV('FLullsRT®ZsBTeC');
SNMM FILE STREAM ENV('FL®36,RT=Z,B8T=(C");
SFMM FILE STREAM ENVI'FL=36,RTeZ,BTaCf);
SAMM FILEF STREAM FNV<'FLw36,R1az,BTmC'),
BHAT FILE STREAM QUTPUT ;
(NMEs FNMEs ADR) CHAR(30G) EXTERNAL ;
MRD CHAR(E&) EXTERNAL 3
WBD CHAR(5) EXTERNAL 3
1J FIXED(2) INIT(Q) EXTERNAL ;3
CiJ CHAR(2) EXTERNAL ;
1 NMARY EXTERNAL » '
2 NAMKEY CHAR(32),
2 MRDNO1 CHAR(6)
2 NCODE CHARI(1);
1 FNMARY EXTERNAL
2 FNMKEY CHAR(32),
2 MRDNOZ CHAR(6)),
2 FCODE CHAR(1);
1 WBARY EXTERNAL »
2 WRKEY .CHAR(5),
2 MRDNO3 CHARI(6),
2 WCODE CHAR(1); : '
1 ADRAR EXTERNAL ' y
2 ADDKEY CHAR(32),
2 MRDND4 CHAR(6),
2 ACODE CHAR(1);
TTT FIXED(1) INIT(Q)
ENDFILE(SWMM) TTT=l ;
UPEN FILE(SWMM) INPUT
GPEN FILE(SNMM) INPUT
OPEN FILE(SFMM) INPUT
OPEN FILE(SAMM) INPUT
OPEN FILE(WBED) DIRECT UPDATE;
OPEN FILE(NAM) OUTPUT SEQL;
OPEN FILE(FNAM) OUTPUT SEGL;
OPEN FILE(ADDRS) OUTPUT SEQl;

-
.

GET FILE(SNMM) EDITI(NMEsMRD) (A(3G),A(6)) ;
CALL NMCRT(NMEsNAM);

GET FILE(SFMM) EDIT(FNMESMRD) (A(30)sAl6)) ;
CALL NMCRT(FNME,FNAM);

GET FILE(SAMM) EDIT(ADRsMRD) (A(30)sAl6)), ;
CALL NMCRT(ADR, ADDRS); .
GET FILE(SWHM) EDIT(WBD,MRD) (A(5),A(6)) ;
CALL WBPR; »

we ws we we
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URE OPTIONS({MAIN)

“.

i

SOURCE

-
.

IF TTT " ] THEN GD TO AGN ¢ -

CLOSE FILt(ADDPS))FILL(NAM);FILz(rNAM),FILE(NB:D)s
NMCRT:PROCEDURE(NKYsNM) ¢ . -
/e g g deote o e ok oo kot o eyt ol bkt dob skl sk oo s o o sl oo o o ol o e sk st ok /
/%-THIS SUBROUTINE IS USED FOR INSERTING NAME WITH MRDNO, FNAME %/
/% WITH MRDNO AND ADDRESS WITH MRDNO. THIS IS USED TO CREAT 3 %/

< /% INVERTED INDEXED SEQUENTIAL FILES VIZe NAMsFNAM AND ADDRS =/

J %ok s dr sk ol odoh o rokofokog ok R ek sk tok b o ok kokok kol ok el ok o b ke s ek ok e e ek e e e
DCL NM FILE
DCL NKY CHAR(30);
DCL YNK CHARI(32) 3
DCL 1 NR,
2 NKEY CHAR(32),
2 MRDN CHARI(6)»
2 MCD CHAR(1);
IJsis
ON KEY(NM) GO TO CHKKEY:
ACTION: MRDNEMRD;
CIJ = CHAR(IJ) ;
CMCD=U;
NKEYeNKY!!CIJ; ‘
YNKeNKEY 3
WRITE FILE(NN) FROM(NR) KEYFROMIYNK); .
GD TO KHTAM; . .
CHKKEY: IJerTJ+l; ‘
IF I1J<=99 THEN 60 TG ACTION ;
ELSE PUT SKIP FDIT ('THE GIVEN DATA'»NKY,NGO) .
(COLUMNI{2G)sAsX(5)5A) 3
KHTAM t+ END NMCRT ;3
/**********#**w*$*¢#»*¢¢4ﬁw*¢#T**4v#¢#¢#g$#m$¢#$¢*¢¢¢sr#* wd /
/% T0 INSEPT WARDBED WITH MRONO R %/
Rk ko ook wde dekodeok ok bk ok ok bk R kb ke R ok ok F R R Rk Rk ok ek ok /
WBPR: PROCEDURE; :
ON KEY(WBED) GO TO ACTB;
MRONO3=MRD;
WCODE=tU!;
WBKEY=WBD;
READ FILE(WBED) INTO(WBARY) KEY{WBKEY) ;°
IF WCDDEe!'D'!WCODE®'TY THEN DO ;
REWRITE FILE(WBED) FROM(WRARY) KEY(WBKEY);
GO TO KTMAS '
END3
1F WCODEe='U' THEN GO TO CTB;
ACTB: WRITE FILE(WBED) FROM{WBARY) - KEYFROM{WBKEY);
GO TO KTMA;
CTB: PUT SKIP(3) EDIT('WARDBED MUST BE GIVEN UNIQUE') (COLUMN(2G)sA);
KTHMA:
END WBPR;
END BWFAM ;

URE OPTIDNS({MAIN) ;

RaC

/ATTRIBUTE AND REFERENCE LIST _
MEMBER (ACRAR ) s CHARACTER 1), UNALIGNED

LAREL, CONSTANT
LABEL» CONSTANT

MEMBER (ADRAR ) » CHARACTER ( 32), UNALIGNED

16647447
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DURE OPTIONS(MAIN);
0 SOURCE '

SYNTAX: PROCEDURE OPTIONSIMAINY

I It T #L#**ﬁ*****#*#*ﬁ##*v**?*#%***$#$#*#**$»»#*#$¢$$#Af$£/

/% THIS IS MAIN ROUTINE OF GUR DATA BASES IT CONTAINS 24 */

/% SUBROUTINES WHICH ARE CALLED WHENEVER THEIR JOB IS REQUIRED, #*/
/% THIS ROUTINE MAY BE VIEWED AS CONSISTING OF TWO SUBPARTS & a%k/
/% 1 SYNTAX ANALYSER s 2«SEMANTIC ANALYSER o, QUERY IS PROCESSED=®/
/# BY THE SEMANTIC ANAALYSER IF IT IS FOUND TO BE SYNTACTICALLY %/
/% CORRECT.ALL THE FOUR OPERATIONS VIZe GET»INSERTLDELETE AND =%/
/* MODIFY CAN BE PROCESSED WITH THIS PROGRAMC.THE NQOTES FOR %/

/% SUBROGRAMS ARE GIVEN IN THE THEIR BEGINNING, , */

J ok ks ek dob sk e delok ko R o ol e ot e ok ol oo ok dop e o ok bl koo /

DCL DOMAIN(B8) CHAR(1Q) INIT('DATE 'y TMROND 'y LWARDBED Vs
"NAME Yy PFNAME 's'DATEADM s YADDRESS 's *SECCODE");

DCL TARGET(30) CHAR(1Q) INIT('MRDND 'y LINAME ', VADDRESS 'y .
'ENAME '> "DATEADM ' "WARDBED 'S 'LADDRESS 's 'NKADDRESS ', -
'"PHYSICEXAM 'y *PCOMPLAINT ' tPSTHISTORY ', 'FDIAGNOSIS?'s *TESTS )
"CONDITION ', 'DELIVERY ','LABEXAM TLIO0PERATION 'y
TOTHRTRTMNT 's t XRAY "y 'ADVICE 'y 'RESULT s

YFULLINFQ YSYDIAGNOSTICY, ' TREATMENT ', "ALLREPORT ', 'BSTATUS Vs
IDSTATUS 1, 'WSTATUS ', 'MSTATUS ', 'ASTATUS ') :
DCL KEYWRD{7) CHAR(1D) INIT('IF Yy VGET P VAND i 'y
TMODIFY "y 'DELETE 1y VINSERT t,1% U B -
DCL LFN FILE INPUT RECORD SEQUENTIAL ENV('F0eSQ,FL=80,RTeZ,BTal"):
DCL BHT FILE STREAM OUTPUT ENVI('FL&132sRT=Z,BTaC'); ‘
DCL PERSON FILE RECORD KEYED ENV('FOeIS,KLe&t,RT=F,FL=1280');
DCL  NAM FILE RECORD KEYED ENV('FOmIS,KL®=32,F{®39,RT=F");
DCL FNAM FILE RECORD KEYED ENVI{'FO®IS,KL®32,FLa33,RTaF');
DCL WBED FILE RECORD KEYED ENV('FOSIS,KLu5,FLal2,RTeF");:
DCL ADDRS F1LE RECORD KEYED ENV('FOsISsKL832,FL%39,RTeF1);
DCL DTADM FILE RECORD KEYED ENV{'FO®ISsKLméyFLm22,RTRF);
DCL TRT FILE STREANM INPUT ;
DCL DGN FILE STREAM INPUT
DCL DLT FILE STREAM INPUT ;
DCL INF FILE STREAM INPUT 3
OPEN FILE(PERSON) DIRECT UPDATE;
OPEN FILE(DTADM) DIRECT UPDATE:;
OPEN FILE(WBED) DIRECT UPDATE;
OPEN FILE(NAM) DIRECT UPDATE;
OPEN FILE(FNAM) DIRECT UPDATE;
OPEN FILE(ADDRS) DIRECT UPDATE: .
DCL (DCODE(B),TCODE(30),KCODE(7)»FLAGs FLAGL) FIXED(L) INIT(O) ;3
DCL MDMN CHAR(13G) 3
DCL (MRDsDTA,SCODE) CHAR(H)
DCL (NME, FNME,ADR) CHAR(3Q) ;
DCL (MARK,SIGN) FIXED(1) ;
DCL (LsMsN)Y FIXED(2) INIT(O) ;3
DCL (FLG»FLGAsFLAGZ,FLAG3) FIXED(1) INIT(G) ;
DCL (LMsFHM) FIXYEDI(6) H
DCL (DA(99),DAB(G9)sDKM(99),D(999)) CHAR(6) ;
DCL (NKsNKMsNKSsNKB,NKH) FIXED(2) INIT(O) H
DCL WBD CHARI(SE) H
DCL BATIS CHAR(32) 3
DCL TJ FIXED(2) INITI(O) _;
DCL CIJ CHAR(2) 5
DCL (FMRD,LMRD) CHAR(6)
DCL DASHES CHAR(120) INIT((120)'%7);
DCL 1 CARDREC CHAR(80);
DCL CARD(80) DEFINED CARDREC CHAR(1)3
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JURE CPTIONS(MAIN);
3 SOURCE

DCL KARD DEFINED CARDREC CHAR(80); .
DCL SLTH CHAR(40) INIT('LENGTH OF SYMBOL EXCEEDS 10 CHARACTERS?'):
DCL SPACES CHAR(100) INIT(' ');

DCL EOQUAL CHAR(1) INIT('m't);

DCL QUOTE CHAR(L) INIT{(vtrv1);

DCL BLANK CHAR(1) INIT(' ');

DCL SYMBOL CHAR(IG) INIT(' '); °
DCL DBUFF({30) CHAR(100) INIT{(* ') ; :

DCL (SL,CTR,SCTR) FIXEDI(3) INIT(O);

DCL. STARS CHAR(120) INIT{(12¢)'*1);

DCL ERR CHAR(40) INIT(' ERROR DETECTED BEFORE COLUMN NUMBER ')

DCL BLNK CHAR(120) INIT((12G)' ')

DCL 1 PATIENT »

MRDND CHAR(5),

TITLE CHAR(5)»

NAME CHARI(30),

FNAME CHAR(30),

WARDBED CHAR(5),

ADDRESS »

3 PRMNT, -

" 4 STREET CHARI{37)» ‘ : .
4 CITY CHAR(15),
4 STATE CHAR(15), ~ '
4 PIN CHAR{6)s o

2 LOCAL CHAR{(70),

3 NEXTKIN CHARI{70),

PRVDGN CHAR(20)»

DATEFADM CHAR(6),

TMADM CHARI(6),

CSTATUS CHAR(20),

RELIGION CHAR(6)»

CGHS CHAR(1),

AGE CHAR(4),

SEX CHAR(1)»

MONTHLY_INCOME CHAR(5),

PHONEND CHAR(8),

READM CYAR(1)s
CSPUNIT CHARI(2),

SPECIALITY CHAR(2) »

USECODE CHAR{1)»s
MALCHLD CHAR(1),

MALADLT CHAR(1)s
PHYSICAL_EXAM CHAR(78), \

PRESENT_COMPLAINT CHAR(80) ,

PAST_HISTORY CHAR(100),

‘FINALDGN CHAR(20)»

DISEASE_CODE CHAR(7),

TESTS CHAR{100)»

X_RAY CHAR(60),

DELIVERY CHAR(40),

LAB_EXAMS CHAR(60),

OPERATIONS CHAR{70),

DTHER_TREATMENT CHAR(60)s
CONDITION CHAR(40),

RESULT CHAR(49),

ADVICE CHAR(GG),

DEATHU48H CHAR(1)»

DEATHDO48H CHAR(1)s

-

NN NN

NN NNMN NN NN DN MNP NN NN
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JRE OPTIONS(MAIN);

SOUR

DCL
DCL
DCL
DCL
DctL
DCL
ocL
DCL
DCL
pCL
DCL
DCL
DCL
DCL

DCL

pCL

oCL

bCL

STA

START: PUT FILE(BHT) SKIP EDIT (STARS)

CE

AUTOPSY CHAR(6G),
CAUSE_QF_DEATH CHAR(15),
FETAL_DEATH CHAR({15),

TOTAL_STAY CHAR(3),
- RILL CHAR(1D) S
(PASTHTEST) CHARI(1IGCG)Y 3
{DELV,CONDsRSLTSADV) CHAR(4G)
(XRAY,LAB,OT,OTOPSY) CHARI{40O)
PEXAM CHARI(78) 3 '
PCOMP CHAR(BY) H
OPRTN CHAR(T7L)
{CDEATH FDEATH) CHAR(15)
(DU4BH,D048H)Y CHAR(L)Y 3 |
BIL CHAR(1Q)Y
DCD CHAR(T) H
TSTAY CHAR(3) H
FDGN CHARI(20) ;
DTDIS CHAR(S) ;
1 NMARY
2 NAMKEY CHAR(32),
2 MRDNO1 CHAR(H)»
2 NCODE CHAR(ID;
1 FNMARY
2 FNMKEY CHAR{3Z2)>
2 MRDNDOZ CHAR(H),
2 FCODE CHAR(1);
1 WBARY
2 WBKEY CHAR(S5),
2 MRDN(O3 CHARI(B),
2 WCODE CHAR(1);
1 ADRAR :
2 LDDKEY CHAR{32)»
2 MRDNO4 CHAR(6)»
2 ACODE CHAR(1);
1 DTARY
DATKEY CHAR (%),
FSTMRD CHAR(56),
LSTMRD CHARI(H),
DACODE CHAR(1)»
TOTALND FIXED(3) INIT(0O);
RTl: OPEN FILE (LFN);
ON ENDFILE(LFN) GO TO FINISH ;

[ASIAVERACIE AV SUREAN]

NN

OPEN FILE(BHT) ;
CALL NXTCRD ;
CTRSO;

SL®0;

DATE_GF_DISCHARGE CHAR(6),

w-e ‘oo

NKaQ; NKHeQ; NKB=0; NKSa0; NKM=O;

00 Iel TO 99 ;
DA(I) =BLANK ;
DAB(I) ®BLANK j
DKM(I) ®BLANK 3
END ;

DO Is1l TO 999;
D(1) =BLANK ;
END ; :

PL/T leQ+518

(A(120))3

82/01/01

MRD=BLANK; WBDoBLANK; SCODE=BLANK 3 DT&*BLANK ; DTESBLANK;

18421435
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JRE OPTIONS(MAINY);
SOURCE

FLAG1=0; . . .
FLAGEOQ; ' C
MARK=0 ; '
Le0s
DO I=1 TO 30;
DBUFF(IY=SPACES:
TCODE(I)=0;
END;
RO Is1 TO 83
DCODE(I)=0; .
END;
" DO Is=4 TO 63
KCODE(I)=m0;
END;
CALL SYMBL;
IF SYMBROL = KEYWRD(1) THEN CALL ERRQOR ;
CALL SYMBL; :
DMN : DO Izl TO 8 ; .
TF SYMBOL= DDMAIN(I) THEN DO
IF DCODE(I)=1 THEN CALL ERROR;
ELSE DCODE(I)=m1 3 :
Jals;
GO TO CHEQL:
END 3
END
CALL ERROR 3
CHEOL : CALL SYMBL 3
i=J 5
IF SYMBOL "= EQUAL THEN CALL ERQGR,
CALL SYMBL:
IF SYMBOL"s QUOTE THEN CALL ERROR ;
LDATA ¢ CTR=CTR+1;
IF CTR>80 THEN CALL NXTCRD ;
“ELSE 3
IF CARD{CTR)"a QUOTE THEN DO;
SLaSL+13 :
IF SL>e 100 THEN CALL ERROR;
SUBSTR(DBUFF(I)ysSLs1)s CARDICTR) ; !
GO TO LDATA;
END;
IF KCODE(4)=1 THEN DO ;
MDMN&DBUFF(I);
CALL SYMBL 3
GO TO CHDLT s .
END 3 : , _ ,
IF DCODE(2)=1 & DCODE(8)=1 THEN GO TO LAST
1F DCODE(B8)=1 THEN GO TO CHAND ;3
IF FLAG=mY & (DCODE(1)wl1!DCODE(2)®1!DCODE(3)m1) THEN CALL ERROR 3
IF DCODE(1)el ! DCODE(2)=1 ! DCODE(3)=1 THEN 6O T0O CHGET ;
CHAND : CALL SYMBL 3
IF SYMBOL = KEYWRD(3) THEN DO 3
IF FLAG =1 THEN CALL ERROR ;
ELSE FLAG=21;
CALL SYMBL 3
GO TO DMN
END 5 - . , :
ELSE GO TO CHGT )
CHGET: CALL SYMBL; )

AY



E OPTIONS(MAIN);
SOURCE ,
CHGT ¢+ IF DCODE(B)I=]1 THEN GO TO LASTA ;
- IF SYMBDL{An KEYWRD{(2) THEN CALL ERRQOR ;
CALL SYMBL 3
IF DCODE(1)ml THEN GO TO CH2630;
/% TO CHECK TARGET EDIT #/ .
CHzZ2z25: DO In22 TO 25
IF SYMBOL = TARGET(I) THEN DO ;
IF TCODE(I)=]l THEN CALL ERROR 3
ELSE TCODE(IY=1; '
MARKn ]
CALL SymMBL 3
G0 TO CHDLT:
END;s
END3
418 : DD I=1 TO 2%
TGT  IF SYMRBROL®TARGET(I) THEN DO;
IF TCODE(I)= 1 THEN CALL ERROR 3 -
ELSE TCODE(I)= 1 3 ) -
CALL SYMBL ;
IF SYMBOL © KEYWRD(3) THEN DO 3
IF FLAG1=0O THEN L=1;3
IF FLAGI=1 THEN M=1;
IF FLAGl=2 THEN NeT;
FLAGI & FLAGL + 1 ;
IF FLAG1>2 THEN CALL ERROR ;
ELSE DO . '
CALL SYMBL
GO TO CH18;
END '
END ' ’
ELSE GO TO CHDLT
- END3
END
CALL ERROK 3
CH2630: DO J=26 TO 303
IF SYMBOL=TARGET(I) THEN DO .
IF TCODE(I)GI THEN CALL FRRDP 3
ELSE TCODE(I)s1;
CALL SYMBL 3
GO TO CHDLT:
END 3
END;
CALL ERRQOR
CHDLT ¢ IF SYMBOL=KEYWRD(7) THEN DO : :
fePUT FILE(BHT) SKIP EDIT ('QUERY IS DeKe') (X(20),A): %
/¥ IF DCODE{(1l)=] THEN CALL STATUS 3 =/
IF DCODE(2)=] THEN CALL GETRTN ;
GO T4 START ; ,
MRD&DBUFF(2) + WBDsDBUFF(3) ; DTA=DBUFF(6) ; ADRsSDBUFF(4) 3
NME=DBUFF(4) ; FNME=DBUFF(5) ; DTE=DBUFF(1) ;SCODE=DBUFFI(8);
IF SCODE='"BHATIA'!SCODEm'NARAINY!ISCODE=""SAXENAY THEN DO
IF KCODE(4)=l £ TCODE(6) THEN CALL WBN 3
IF KCODE(G)=]l THEN CALL MDFRTN 3
IF KCODE(B5)=m1 THEN CALL DLTRTN ;
IF TCODE(23)el Y TCODE(Z24)=] THEN CALL INSDT ;
IF KCODE(6Ye1 THEN CALL INSRTN ;
ELSE CALL ERROR ;

TALD .
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IRE GPTIONS (MAINY; :

SOURCE

ELSE PUT FILE(BHT) SKIP EDIT (' THE SECURITY CODE',SCUODE,
*IS NOT A VALID ONE ')  (COL(20)sAsAsA);
GO TO START: :
END ;
ELSE CALL ERROR 3
LAST ¢ CALL SYMBL: :
LASTA: IF DCODE(2)=1 & DCODE(8)®1 THEN GO TO CHMDA ;
IF SYMBOL=KEYWRD(5) THEN DO;
/% TG CHECK DELETE #/
KCODE(B)=1s _ ’
CALL SYMBL 3 .
.60 TO CHDLT 3
END 3
ELSE -IF SYMBOL s KEYWRD(&) THEN DU ;
KCODE(6)®] ;
GO TO CHIN
END 3
ELSE CALL ERROR ;
CHIN ¢ CALL SYMBL 3
DO Ie22 TO 24 ;
IF SYMBOL = TARGET(I) THEN DO
TCODE(I)=1:
CALL SYMBL ;
GO TO CHDLT;
END
END
CALL ERROR ;
CHMD - 3 CALL SYMBL 3
CHMDA "t IF QvVBGLcTARGET(é) THEN DO 3
TCDDﬁ(&)ui,
GG TO CHEQL 3
END 3 _
DO 1=7 TO 21 ;
IF SYMBOL=TARGET(1) THEN.DO ;
NKBeImb;
Juls
GD TD CHEQL;
END S
END
CALL ERROR 3
SYMBL t PROCEDURE 3
SCTR=(; -
SYMBOL®BLNK10 ;
CTReCTR+1;
IF CTR >80 THEN CALL NXTCRD ;
LOOP ¢ IF CARD(CTR)®= BLANK THEN DO ;
IF SCTR™a(Q THEN GO TO RETN ;
CTReCTR+1;
IF CTR>80 THEN CALL NXTCRD 3
ELSE GO TO LOOP:
END; )
IF CARD(CTR)>=YA'Y § CARD(CTR)<=s'I' ! CARD(CTR)>=tJr ¢
CARD(CTR)<®IRT ! CARDI(CTR)>&*S' & CARD(CTR)<a'Z' THEN DO :
SCTReSCTR+1:
IF SCTR >1¢ THEN DO
PUT FILE(BHT) SKIP EDIT(SLTH) (COL(20)sA);
CALL ERRQR 3

TN e
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RE GPTIONS(MAIN)D; ,
SQURCE

SUBSTR(SYMBOLs SCTR,1)= CARDI(CTR);
CTR=aCTR+1:
IF CTR>80 THEN CALL NXTCRD
GO TO LogP 3 :
END 3
/% HERE WE FIND SPECIAL CHR #*/
IF SCTR™u@ THEN GO TO RETN 3
SUBSTR(SYMBOLs1s1)= CARD(CTR);
GO TO OUT
RETN 3 CTReCTR=1:
QUT ¢ END
ERROR :PROCEDURE 3 ,
PUT FILE(BHT) SKIP EDIT {ERRSCTR) (X(ZO),A;F(3,D));
GB TO START )
END 3
NXTCRD ¢ PRQOCEDURE
READ FILE (LFN) INTO (CARDREC);
PUT FILE(BHT) SKIP EDIT(KARD) (COL(2Q),A):
CTR = 1 3 )
IF CARD(1) ='X' THEN GO TG FINISH ;
END .
FINISH: PUT FILE(BHT) SKIP EDIT('ALL QUERIES ARE ANSWERED')
(COL{2C)YsA);
CLOSE FILE (LFN)SFILE(BHT),FILE(PERSONISFILE(DTADM),
FILE(WBED) s FILE(NAM),FILE(FNAM)SFILECADDRS) 3
sTOP 5 _ ,
INSRTN: PROCEDURE 3 -
7 3 e sk i ok e of sk skt sl e s ol ol ok o ok ok ok o oy e ok o ode ol o sk okl sl de sl e e e e ok

/% THIS PART INSERTS THE REQUIRED ODATA IN THE FILES %/
/% PERSON,DTADMyNAM,FNAM,WBED AND DTADM . PERSON IS */
/% THE MAIN FILE ALL THE REST BEING INVERTED FILES */

[ %% e el e e e ok ok o oo o e oo sk e e sk ok o ook ok el o o e e sk oo o s sl ok okl e ek okok ok /

ON ENDFILE(INF) 60 TO START ;
AG : GET FILE(INF) LIST{MRDNO,TITLEsNAME,FNAME)WARDBED,STREET,

CITY »STATE, ‘ _
PINsLOCALsNEXTKINsPRVDGN» DATEADMs TMADM,» CSTATUSHIRELIGION,CGHS,
AGEs»SEXsMONTHLY_INCOME, PHONENGO, READM SPUNITsSPECIALITY,USECODE, .
MALCHLDs MALADLT,PHYSICAL_EXAM,PRESENT_COMPLAINTsPAST_HISTORY,
FINALDGN,»DISEASE_CODE,TESTSs X_RAY,DELIVERY,LAB_EXAMS,OPERATIONS,
OTHER _TREATMENT,CONDITIONSRESULT)ADVICE,DEATHU4BHIDEATHNLAH,
AUTOPSY,CAUSE_OF_DEATH, FETAL _DEATH,DATE_OF_DISCHARGE,
TOTAL_STAYsBILL) 3

ADRuSTREET:

NMERNAME ;

FNME®FNAME ;

WBDmWARDBED;

DTASDATEADM;

MRD=MRDNO; :

WRITE FILE(PERSON) FROM(PATIENT) KEYFROM(MRD);

CALL NMCRTINME,NAM);

CALL NMCRT(FNMEsFNAM);

CALL NMCRT(ADR, ADDRS);

CALL WBPR:

CALL DADM;

G0 TO AG 3

END INSRTN 3
[ 3 st afe i o S o ot o o sk o el ok s ok ok ok kol oK R ok ol sk ok Aok ok ok o ek ek ok ok ok R ook kb b ek ek

..... s e e Yl mrAT A~ TIAC AT L AMtAOTTY A st TS A TMUORMT N A Y LELE KoY
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JRE OPTIONS(MAIN);

SOURCE

/% FILF PERSON WHICH . IS THE MAIN FILE o AS THESE RECORDS
/% ALREADY EXIST THIS WILL BE SORT OF UPDATION
/ sk ok Aok ok tok Sk sk kol ot ok R ojokop sk gk dodokok ok okob ok b dok ok ok e ok kb Aok ook /

INSDT : PROCEDURE ;

ON KEY(PERSON) GO TO MSGC 3

ON ENDFILE(TRT) 60 TO START ;

ON ENDFTLE(DGN) GO TO START ;

IF TCODE(23)el THEN 60 TO DINS ;

AGA : GET FILE(DGN) LIST(MRD,PEXAM,PCOMP,
READ FILE(PERSON) INTO(PATIENT) KEY(MRD) ;
PHYSICAL_EXAN =PEXAM ;. '
PRESENT_COMPLAINT=PCOMP;

PAST_HISTORYapAST ;
FINALDGN=FDGN ;
DISEASE_CODE=DCDH ;

PAST;FDGN,DCD) H

REWRITE FILE(PERSON) FROM(PATIENT) KEY(MRD) 3

GO TO AGA 3

DINS * GET FILE(TRT) LIST(MED,TEST:XRAY;DELV;LAB;DPRTN;

OT,COND,RSLT»ADV) 3 _

READ FILE(PERSON) INTO(PATIENT) KEY(MRD) ;
TESTS= TEST ;

X_RAY ® XRAY ;

DELIVERY= DELV ;

. LAB_EXAMS = LAB 3

OPERATIONS® OPRTN 3 _ ' .
OTHER_TREATMENT= OT ; _
CONDITION = COND 3 ‘
RESULT = RSLT 3

ADVICE= ADV 3

REWRITE FILE(PERSON) FROM(PATIENT) KEY(MRE)';

GO TO DINS ;

MSGC ¢ PUT FILE(BHT) SKIP EDIT('PATIENT WITH MRONO=',
MRD»s 'DOES NOT EXIST IN THE SYSTEM ') (COL(20),As05A)3

END INSDT

82/G1/01.

*/
* /

J ARk Ak ok ok ek ok ook Rk ok ® ok Sk ok ook R kdok Rk o ol ok koo ok ko R Rk ik o

/% NOW THE SUBRQUTINES START WHICH WILL PREPARE

INVERTED FILES %/

7Aook ok b ke s ok ok o R sk R OR RS R ok Bk o Aok ok b sk ek doR ook ok ok R ok sk ok /

NMCRT:PROCEDURE (NKYsNM);
DCL NM FILE ;
DCL NKY CHAR(32);
DCL 1 NR,
2 NKEY CHAR(30),
2 MRON CHAR(6),
2 MCD CHARI(1);
DCL NI CHAR(25) INIT('COULD NOT BE INSERTE

D)

DCL NIN CHAR(25) INIT('DUE TO SO MANY SYNONYMS') 3

IJ=1;
CIJs CHAR(IJ) ;3
ON KEY(NM) GD TG CHKKEY;
ACTION: MRDNeMRD;

MCD= U3

NKEYSNKY!!CTJ;

BATIS & NKEY ;
WRITE FILE(NM) FROM(NR) KEYFROM(BATIS);
GO TO KHTAM;
CHKKEY: TJelJ+l 53 CIJ=mCHAR(IJ) ;
IF 1J<=99 THEN GO TO REPEAT;
ELSE PUT FILE(BHT) SKIP EDIT {'THE GIVEN.

DATA'sNKYSNI,NIN)

18421e3°
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RE DPTIONS(MAIN);:
SOURCE

(COLI2O)sAsAsALA)
GO TO KHTAM;
REPEAT: NKEYaNKY!!CIJ; , '
60 TO ACTION; . )

KHTAM:

END NMCRT:

/#******$¥*#*#***###* 2 EZ LT L SR ERELE T SIS I L L2021 1 )
/4 TO INSERT WARDBED WITH MRDNO - */

/*#***$*$*t$$##*$$*#*#****#*$**?###*#**#*ﬁ*#****#*#**##**$$*#f
WBPR: PROCEDURE;
DCL WDD CHAR(40) INIT('WARDBED MUST BE GIVEN UNTQUE'):
ON KEY(WBED) 6D TO ACTS;
MRDND32MRD;
WCODEw Ty
WBKEYeWBD; _
READ FILE(WBED) INTO(WBARY) KEY(WBD) ;
IF WCODE='DY!WCODE='T! THEN DO ;
REWRITE FILE(WBED) FROM(WBARY) KEY(WBD);
GO TO KTMA;
END; )
IF WCODE®'U' THEN 6O TO CTB8;
ACTB: WRITE FILE(WBED) FROM(WBARY) KEYFROM(WBD);
60 TO KTMA; '
CT8: PUT FILE(BHT) SKIP EDIT(WDD)  (COL(2C)sA);
FLAG2®81 ;5 /% TO SIGNAL ERROR IN INSERTION FOR FILE WBN */

KTMA:

END WBPR;

£k ko ok e ool sk kolok gk ok ok b ok R dokk h ok ddok ko gork Rk ok ok ok ook Aok /
/% TO INSERT DATEADM WITH MRDNO */

[ % e s s s ok e e B fe ok ook sk ok o sk ok sl ok s o skode o ool sk sk s ok ok kol ok sk ok kokok o ok kol sk kg
DADM:PROCEDURE;
ON KEY(DTADM) GO TO ABM;
DATKEY=DTA;
READ FILE(DTADM) INTO(DTARY) KEY(DTA);
TOTALNOs TRTALND+1: ,
LSTMRD=MRD; ,
REWRITE FILE(DTADM) FROM(DTARY) KEY{(DTA);
GO TO LMN;
ABM: DACODE='Y"';
TOTALNO=1;
FSTMRD®MRD ;
WRITE FILE(DTADM) FROM(DTARY) KEYFROM(DTA):
LMN
END DADM;
/% o ok o o s ol o o o ol ot e s o ok o ook ok s ke skl o s e s o e ke stk Sk st o ofe et o o ke ool o sl ool ke ook
/¥ THE FOLLOWINGS ARE USED FOR SEARCHING RECORD FOR KEYS %/
Rk kg dokkokdorkdddok Rk n ek ok Rd kb gk k ke kR ok gk kokkok /
WRTN : PROCEDURE
DCL PWN CHAR(50) INIT('THE PATIENT CORRESPONDING TO THIS WARDBED'),
ON KEY{(WBED) GO TO MSGE ; _
IF WCODE ='Dr THEN 60D TO DW
IF WCODEm'T?! THEN GO TO DSW ;
MRD = MRDNO3
GD TO CLSE ;3
DW:PUT FILE(BHT) SKIP EDIT(PWNsWBD,'IS ALREADY DISCHARGED!')
(COLI20)shsA5A) ;5
GO TO CLSE ; ,
DSW @ PUT FILF(BHT) SKIP EDIT('PATIENT TRANSFERRED ') (COL(2R),A);



r

73/172 : Y PL/T 1.0+518 82/01/01e 1842143%
RE OPTIONS(MAIN); :

SOURCE

PUT FILE(BHT) SKIP EDIT('PLEASE TRY WITH MRDND ",WRDNDQ)
(COL(20)sA454)3
60 TO CLSE ;3
MSGE : PUT FILE(BHT) SKIP EDIT(PUN,
WBDs 'DOES NOT EXIST IN THE SYSTEM ') . {(COL(20),AsAsA): -

CLSE ,

END WRTN 3 V

7 % ek oo sz o o ofeok sk v ok ok o ok ok ok ok kol ok oo sl skl ok Aok R s ok e e e ol deokodek e ok ok
/% TO SEARCH ON DATE OF ADDMISSION » THAT IS DATEADM % 1

LT B L L e T Lt L Ly
DRTN : PROCEDURE ;
DCL RCD CHAR(45) INIT('RECORD CORRESPONDING TO DATEADMmY') 3
ON KEY(DTADM) GO TO MSGF 3
READ FILE(DTADHNM) INTO(DTARY) KEY(DTA) H
IF DACODE ='0' THEN GO TO DBA 3
FMRD = FSTMRD
LMRD = LSTMRD 3
LML MRD ;3 FHMaFMRD ;
IF FLAGeD THEN DO 3 .
INK= LM = FM '+1 3 )
DO 1= 1 TO INK 3
Ne  [NKal
LLaFM+N 3
DII)=CHAR(LL) 3
END 3
CALL DGT{INKsD) 3
END '
GO TO CLSF
DDA ¢ PUT FILE(BHT) SKIP EDIT(RCD,DTA,'IS ALREADY DELETED')
(COL(20)sAsA»A) S '
G0 TQ CLSF
MSGF * PUT FILE(BHT) SKIP EDIT(RCDsDTA, 'COULD NOT BE FOUND')
(COL(20)sAsA8A)
CLSF : CLOSE FILE(DTADM)
END DRTN 3
745k A Ao K R B o sk sk R A o kR A/
/% THIS PROCEDURE IS FOR FINDING THE MRDNQO RELATING %/
/% TO NAME »FNAME AND ADDRESS FOR QUERIES WITH GET */
/o e oK o ok ok ook ok e o ok R R Kk R R R R AR R R Rk ok Rk
GFAN : PROCEDURE(FLsXYA)
DCL KYA CHAR{30)
DCL FL FILE
DCL L STR
2 KY CHAR(32) »
2 MRDNX CHAR(S&) »
2 MXCD CHAR(1)Y 3
ON KEY(FL) GO TQ MSGG ;
IF FLGm] THEN GO TO MR 3
AXZ ¢ READ FILEC(FL) INTO(STR) KEY(KY) ;
FLG = 1 3
IF MXCD ='U' THEN DD 3
D(1J) = MRDNX 3~
NK ® NK + 1 3
I = IJ + 1 3
KY = KYA 1) CIJ
JF IJ <e 99 THEN-GO TO AXZ 3
END ;

.- - e . ~
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RE OPTIONS(MAIN); .
SOURCE

KY & KYA !! CIJ 3
GO TO AXZ ;
MR : NKH = NK ;

DO I= 1 TO NK ; :

DA(NK) = D(NK) ; '
END , :
10 = 1 ;

KY & KYh ! CIJ 3

60 TO AXZ ;

'MSGG t IF FLG = 1 THEN GO TO CLSH ;

PUT FILE(BHT) SKIP EDIT('RECORD CORRESPONDING TO 'sKYA,

1COULD NOT BE FOUND ') (COL(20)sAsAsA);
CLSH : CLOSE FILE(FL) ;

END GFAN .

£ %A et ol dok b fodokd ook ol ok o de ool b et ol ok et ol e e o e e e ool el e /
/% THE PROCEDURE 'KOMNA'IS USED TO FIND THE COMMAN %/

/% MRDONQ FOR DATEADM WITH NAME OR FNAME OR ADDRESS */

7 % g de ek e e ook ok ook o e b sk Fofod ok ool b e o sk ke deokok ook ook ok ik R R R R A/
KOMNA : PROCEDURE 3

NKMeQ : , -

DO I = 1 TO NK 3

IF D(NK)Y>aFMRD & DI(NK)<s{MRD THEN DO ;

NKM & NKM + 1 ;

DKM(NKM) = D(NK) 3

END 3

ELSE 3

END 3 .

END KOMNA ‘ *
J % % sk oo s ok obe ok ok sl s ko ook ok skl ok sl sl koo ol e s o ol e b ok ek ok ol ok ok ok .
/% THE PROCEDURE KOMANI IS USED FOR FINDING THE COMMAN */
/% MRDONO FROM NAME »FNAME AND ADDRESS TAKING TWwO AT A */
/% TIME AND MRONG IS THE MAIN KEY FOR FILE PERSON /.
JErrakkiohdg d gk ik ok dowdoriok Rk o doEokok Rk ok ok kR k dokpk kR gk /
KOMNI ¢ PROCEDURE 3

NKS=0 ;

DC I = 1 TG NK 3
- DD I = 1 TG NKH 3

IF DA{NKH) = D(NK) THEN DO 3
NKS = NKS + 1 3

DAB(NKS) = DI(NK) 3

END 3

ELSE ;

END

END 3

END KOMNI ;

7 % s sk ddeode de e sk okl o e o o ol ok ook o ok o okl s oo o ol ook sk koo o oo ok e e sk skok ok s e e ek
/¥ THE FOLLOWING PROUCEDURE WHEN CALLED WILL PRINT %/
/% ONE DOF THE 21 ATTRIBUTES » . ' L4
[ Ak g ok ki dokgdorhiopok ko ok hk ok ki k ok kR E bk kG kA /
PRINT : PROCEDURE(S);

DCL SHYAM(21) LABEL 3

DCL S FIXED(2) ;

GO TO SHYAM(S) ;3 ‘
SHYAM({1): PUT FILE(BHT) SKIP EDIT('MRDNO®',MRDND) (COL(20)sA,5A)

GO TO AKHIR
SHYAM(2): PUT FILE(BHT) . SKIP EDIT('NAME=',TITLE,NAME)

(COL(2CG)slshsh); GO 10 AKHIR ; ' '

cuvaeiI2Ys DHT ETIELRHTY RKTO ENTTIIDEOMANENT ARNNDDECCa
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RE OPTIONS(MAIN); '
SOURCE

STREETSCITYSsSTATESPIN) (COL(20)sAsAsAsAsA); GO TO AKHIR;
SHYAM(4): PUT FILE(BHT) SKIP EDIT('FNAME=',FNAME)
(COL(20)YsAsA); GO TO AKHIR ;
SHYAM(5): PUT FILE(BHT) SKIP EDIT('DATEADMe', DATEADM)
(COL(20)sAsA) 5 GO TO AKHIR ;
SHYAM(6): PUT FILE(RHT) SKIP EDIT('WARDBED=',WARDBED)
(COL(20),A»A)3 GO T3 AKHIR ;
SHYAM(7):PUT FILE(BHT) SKIP EDIT('LOCAL_ADDRESSm',L0CAL)
(COL(2G)sAsA); GO TO AKHIR ; .
SHYAM(8):PUT FILE(BHT) SKIP.EDIT('NEXT_OF_KIN_ADDRESS=',
NEXTKIN) (COL(2UG)sAsA) 5 GO TO AKHIR ;
SHYAM(9): PUT FILE(BHT) SKIP EDIT('PHYSICAL_EXAM="',
PHYSICAL_EXAM) (COL(20)sAsA) 3 GO TOD AKHIR ;
SHYAM{10): PUT FILE(BHT) SKIP EDIT('PRESENT_COMPLAINT=',
PRESENT_COMPLAINT) (COL(28)sAsA); GO TO AKHIR
SHYAM(11): PUT FILE(BHT) SKIP EDIT('PAST_HISTORYs',PAST_HISTORY)
(COL(20)sAsA) 5 GO TO AKHIR
SHYAM{12): PUT FILE(BHT) SKIP EDIT('FINAL_DIAGNOSIS®',FINALDGN)
(COLU20)sAsA) ¢ GO TG AKHIR 3 .
SHYAM(13): PUT FILE(BHT) SKIP EDIT('TESTSatsTESTS
(COL(2G)sA5A); GO TOD AKHIR 3 '
SHYAM(14): PUT FILE{BHT) SKIP EDIT('CONDITION®=',CONDITION)
(COL{20)YsAsA); GO TO AKHIR :
SHYAM(15): PUT FILE(BHT) SKIP EDIT('DELIVERYs',DELIVERY)
(COL(20)sAsA) 3 6O TO AKHIR o
SHYAM(16): PUT FILE(BHT) SKIP EDIT('LAB_EXAMS®'y LAB_EXAMS)
C(COL(20)sAsA): GD TO AKHIR ; )
SHYAM(17): PUT FILE(BHT) SKIP EDIT('QPERATIONS=',0OPERATIONS)
(COL(20U)»AsA) 5 GD TO AKHIR 3
SHYAM(18): PUT FILE(BHT) SKIP EDIT('OTHER_TREATMENTm!,
OTHET_TREATMENT) (COL(20)sAsA) 5 GO TO AKHIR ;
SHYAM(19): PUT FILE(BHT) SKIP EDIT(!X_RAY=s',X_RAY)
(COL(20)5A52) 3 GO TO AKHIR ; .
SHYAM(20): PUT FILE(SHT) SKIP EDIT(!ADVICE=',ADVICE)
(COL(2G)sAsA) 3 GO TO AKHIR 3
SHYAM(21): PUT FILE(BHT) SKIP EDIT('RESULT =',RESULT)
(COL(20)5As0)
AKHIR * END PRINT ;
[ hcddeget ok dob Rk ok ok okt ek ook k dokok ok kR ke ok kiR k kR kK /
/% THE FOLLOWING PRINTS QONE ATTRIBUTE AT A TIME . % /
/e ik Aok R d ok dok o odokok deokokokdkok of ok ookl Rtk ok ook ook ok sk doR Rk fokok ok /
PRINT1: PROCEDURE(G) ;
DCL G FIXED(2) ; ,
PUT FILE(BHT) SKIP EDIT('THE REQUIRED INFOURMATION FOLLCWS')
(COL(2C)sA);
PUT FILE(BHT) SKIP EDITI(DASHES) (A) ;3
CALL PRINTI(G) 3 B ‘
PUT FILE(BHT) SKIP EDIT (DASHES) (A) ;
END PRINTIL ;
7 % s et o e s ook o ok o e o ke sk o ok sk sk o ook ok ok o ok sk ok ke o ol sk ok ok deok kR it ok oot /
/% THE FOLLOWING PRINTS TWD ATTRIBUTES AT A TIME %/
£ %% ke ok sk o sk ok bR e e el ok ok daodododok ok okl ol kol ok ok ek ke ok kSl ook e ek
PRINTZ & PROCEDURE(MsN); : S
DCL (M,N) FIXED(2) . _ '
PUT FILE(BHT) SKIP EDIT('THE REQUIRED INFORMATION FOLLOWS')
(COL(20)s5A) 5 - .
PUT FILE(BHT) SKIP EDIT(DASHES) (4) ;
CALL PRINT(M);



73/172 ! PL/I 1.0+518 82/01/01s 18421435
E OPTIONS(MAIN) ‘

SOURCE

CALL PRINT(N);
PUT FILE(BHT) SKIP EDIT(DASHES) (A)
END PRINTZ
F ok gk bk ek kbkeh b d ki TR X ok ok okl gk
/% THE FOLLOWING PRINTS THREE ATTRIBUTES AT A TIME %/
[ % v e %s o e s s 3 e o o sk ok s ok o s ek o ek ok sk ksl ik ek o ok ke ko ko ke ke ek f
PRINT3 ¢ PROCEDURE(LsMsN);
DCL (LsMsN) FIXED(Z2) 3 .
PUT FILE(BHT) SKIP EDIT('THE REQUIRED INFORMATION FOLLOWS')
{(COL(2C)sA) :
DUT FILE(BHT) SKIP EDIT(DASHES) (A) 3
CALL PRINT(L);
CALL PRINT(MY;
CALL PRINTI(N): . :
PUT FILE(BHT) SKIP EDIT(DASHES) (A) 3
END PRINT3 ; -
/ Gk dekok ook ok dofok ek koo e kb b ok dob dolob ko R R ok ko dokok ok oo KRk ok )
/¥ THE FULRTN IS FOR WRITING FULLINFQ OR DIAGNQSTIC 0OR ¥/
/% TREATMENT 0OR ALL REPORT . ¥/
Sk b hd bk s byoki bk ddokhk bk bbby
FULRTN ¢ PPOCEDURE .
IF TCODE(22)Yel THEN DO ; ,
PUT FILE(BHT) SKIP EDIT ('THE IDENTIFICATION INFORMATION FOLLOWS')
(COL(20)s4);
PUT FILE(BHT) SKIP EDIT(DASHES) (A) ;
GO TO BAD 3 '
END
1F TCODE(23)s1l THEN DO
PUT FILE(BHT) SKIP EDIT('THE DIAGNOSTIC INFORMATION FOLLOWS')
(COL(23)5A) 3
PUT FILE(BHT) SKIP EDIT(DASHES) (A&) ;
GO TO B&D 3 ’
END 3
I+ TCODE{(24)2] THEN DO ;
PUT FILE(BHT) SKIP EDIT(YTHE TREATHMENT INFORMATION EOLLOWS') -
(CCL(20),A)
PUT FILE(BHT) SKIP EDITI(DASHES) (A)
GO0 7O BAD ;
END 3
IF TCODE(25)s1l THEN DQ ;
PUT FILE(BHT) SKIP EDIT{'THE ALL REPORT FOR PATIENT FOLLOWS')
(COL(20),A) .
PUT FILE(BHT) SKIP EDIT(DASHES) (A)
GO TO BAD 3
END
ELSE
BAD ¢ PUT FILE(BHT) SKIP EDIT('MRDN{a',MRDONQO) {(COL(20)Ys4,51);
PUT FILE(BHT) SKIP EDIT('NAMES?', TITLE,NAME)
(COL(20)sAsAsh); ’ {
PUT FILE(BHT) SKIP EDIT(TYFNAME w',FNAME) (COL{20)sAsA);
PUT FILE(BHT) SKIP EDIT{('WA®DBED =',WARDBED) (COL(20)sAsA):
PUT FILE(BHT)SKIP EDIT('PROVISIONAL_DIAGNQOS]IS=!,PRVDGN)
(COL(20)s A5 A) 5
PUT FILE(BHT) SKIP EDIT('DATEADMs',DATEADM) (COL(20),4,4);
PUT FILE(BHT) SKIP EDIT(YAGE=',AGE) (COL{20)sA»A);
PUT FILE(BHT) SKIP EDIT('SEX=',SEX) (COL(20)sA54); ,
PUT FILE(BHT) SKIP EDIT('READMISSIOMe',READM) (COL(20)sA,A);
IF TCODE(22)=s1 THEN GO TQ FINF ; .

)
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OPTIONS (MAIN); S , :
SOURCE

IF TCODE(23)el THEN GO TO DINF ;
IF TCODE(24)el THEN GO TO TINF ;
FINF: PUT FILE{BHT) SKIP EDIT('PERMANENT_ADDRESS=?,
STREET,CITYs»STATESPIN) (COL(2C)YsAshsAsAsA) 5
PUT FILE(BHT) SKIP® EDIT('LOCAL_ADDRESS=2',L0OCAL) (COL{208)sAsA);
PUT FILE(BHT) SKIP EDIT(YNEXT_OF_KIN_ADDRESS®!T,NEXTKIN)
(COLTUZC) s ArA) s
PUT FILE(BHT) SKIP EDIT('TIME_OF_ADMISSION=',TMADM)
(COL(20)sAsA) 3 )
PUT FILE(BHT) SKIP EDIT('CIVIL_STATUSs!',CSTATUS)
(COL(2C)sAs A ‘ :
PUT FILE(BHT) SKIP EDIT('RELIGION®',RELIGION) (COL(20)sAsA);
PUT FILE(BHT) SKIP EDIT(!'CGHS®',CGHS) (COL(28)sAsA);
PUT FILE(BHT) SKIP EDIT('SPECIALITY=',SPECIALITY) (COL{20)sAsA);}
PUT FILE(BHT) SKIP EDIT('SPUNITe!,SPUNIT) (COL(20)sAsA);s
PUT FILE(BHT) SKIP EDIT('MALE_CHILD®',MALCHLD) (COL(20)sAsh)s
PUT FILE(BHT) SKIP EDIT('MALE_ADULT'sMALADLT)I(COL(2d)sAs4);
PUT FILE(BHT) SKIP EDIT('MONTHLY_INCOME' ,MONTHLY_INCOME)
(COL(20)5A,A);
PUT FILE(BHT) SKIP EDIT('PHONE_NUMBERa',PHONEND) (COLI20) +AsA);
IF TCODE(22)=1 THEN GO TO ANTIM
DINF : PUT FILE(BHT) SKIP EDIT('PHYSICAL_EXAM=',PHYSICAL_FXAM)
© O (COL(20)sAsh)
PUT FILE(BHT)SKIP EDIT('PRESENT_COMPLAINTe!',PRESENT_COMPLAINT)
: (CQL(ZO):A;A)’ :
PUT FILE(BHT) SKIP EDIT('PAST_HISTORY=',PAST_HISTORY)
(COL{20)s454)
PUT FILE(BHT) SKIP EDIT('FINAL_DIAGNOSIS®',FINALDGN)
(COL(20)s85A) %
PUT FILE(BHT) SKIP EDIT('DISEASE CUDE*',DISEASE CaDnE)
(COL(2C)sA5A);
PUT FILE(BHT) SKIP EDIT('TESTS®=',TESTS) (COL(20)sAsA):
IF TCODE(23)=1 THEN GO TO ANTIM ; '

TINF : PUT FILE(BHT) SKIP EDIT('X_RAYe',X_RAY) (COL(20)sAsA):
PUT FILE(BHT) SKIP EDIT('DELIVERY',DELIVERY) (COL(20)sAsA);
PUT FILE(BHT) SKIP EDIT{'LAB_EXAMSe',LAB_EXAMS) (COL(20)sAsh);

PUT FILE(BHT) SKIP EDIT('OPEFRATIONS=',0PERATIONS) (COL(20),As4);

PUT FILE(BHT) SKIP EDIT('OTHER_TREATMENT®',0THER_TREATMENT)

(COL{20)sAsA); '

PUT FILE(BHT) SKIP EDIT('CONDITION®',CONDITION) (COL{20)sAsA);

PUT FILE(BHT) SKIP EDIT('RESULT®',RESULT) (COLI20)sAsA);

PUT FILE(BHT) SKIP EDIT('ADVICE=',ADVICE) (COL(20)sAsA);

1F DEATHU48H"=BLANK ! DFATHQ48H=BLANK THEN DO

PUT FILE(BHT) SKIP EDIT('DEATH_UNDER_48_HOURS®',DEATHU4BH)
(COL(20)sAsA) ; _ .

PUT FILE(BHT) SKIP EDIT('DEATH_OVER_48_HOURS=',DEATHD4EH)
(COL(20)5A5A);

PUT FILE(RHT) SKIP EDIT(YAUTOPSYs!,AUTOPSY) (COL(20)sAsA);

PUT FILE(BHT) SKIP EDIT('CAUSE_OF_DEATH=',CAUSE_OF_DEATH)
(COL(20) sAsA); '

PUT FILE(BHT) SKIP EDIT('FETAL_DEATH®',FETAL_DEATH)
(COL{2D)sAsA);

END;

ELSFE3

PUT FILE(BHT) SKIP EDIT('DATE_OF_DISCHARGE® 'sDATE_OF_DISCHARGE)
(COL{2Q) sAsA); '

PUT FILE(BHT) SKIP EDIT('BILL=',BILL) (COL(20)sA5A);

PUT FILE(BHT) SKIP EOIT('TOTAL_STAY®', TOTAL_STAY)
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RE UPTIONS(MAIN); ‘
SOURCE

(COL(2CG)shAsh);s
ANTIM ¢ PUT FILE{(BHT) SKIP EDITI(DASHES) =~ (A)
GO TO START ; '
END FULRTN 3
GETRTN ¢ PROCEDURE
IF FLAG=0 THEN DO 3
IF DCODE(2)=]1 THEN DO 3 CALL PRNT(MRD) ;
GO TO START 5 END 3
IF DCODE(3)m1l THEN DO ;
CALL WRTN 3
CALL PRNT{HMRD) 3
GO TO START
END '3 _ i
IF DCODE(4)=] THEN CALL GFAN(NAM,NME) ;
IF DCODE(5)=m]l THEN CALL GFANUFNAM,FNME)
IF DCODE(7)=1 THEN CALL GFAN{ADDRS,ADR)
IF DCUDE(S)s]l THEN CALL DRTHN ;
ELSE 3 '
CALL DGT(NKsD) 3
END 3 :
IF FLAG=L THEN DO 3
IF DCODE(4)=1 & DCODRE(5)=l THEN DO
CALL GFAN(NAM,NME)
CALL GFANUFNAM,FNME);
CALL KOMNI ;
CLLL DGT{NKSsDAB};
END
IF DCODE(B)el & DCODE(7)m]1 THEN DD
CALL GFAN(FNAMFNME);
CALL GFAN(ADDRS, ADR);
CALL KOMNI ;
CALL DGT(NKSsDAB)
END 3
JIF DCODE(4)=] & DCODE(7)=] THEN DG H
CALL GFAN(NAM,NHE) 3
CALL GFAN(ADDRSsADR) 3
CALL KOMNI ;
CALL DGT(NKSsDAEBY
END 3
IF DCODE(4)w]l § DCGDE(é)ﬂl THEN DO
CALL GFAN(NAMsNME);
CALL DRTN ;
CALL KOMNA 3
CALL DGTINKMsDKM) ;
END ;3 .
IF DCONE(S)=1 & DCODE(6)=l THEN DO ;
CALL GFAN(FNAM,FNMNE);
CALL DRTN 3
CALL KOMNA 3
CALL DGT(NKM;DKM),
END 3
IF DCODE(7)=l & DCODE(H)=] THEN no
CALL GFANUADDRSs ADR):
CALL DRTN
CALL KUOHMNA;
CALL DGT(NKM,DKM) 3
END3 '
ELSE CALL ERROR 3

-
’
.
’

-

..

~e
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URE OPTIONS(MAIN);
SOURCE

END GETRTN 3
7 kokskkdodok ke skkdhededofok ke gk kb b deiok kb bk h  f Aok ke el ook e /
/% BELOW IS PROCEDURE DGT WHICH WILL COLLECT */
/% REQUIRED MRDNOS %/
/**4******#*##*****#***#**%#***###**##*#$** fgdkExk/
DGT : PROCEDURE(GsDBA) 3
DCL 6 FIXED(3) 3 '
DCL DBA(999) CHAR(A) 3
DO Isl TO G 3
SIGN=1 ;
MRD=DBA(G)
IF I=G THEN SIGNaj ;
CALL PRNT(MRD) 3
END
GO 7O START ;
END DGT ;
/A dokok g ok o ke tede ok ootk sok ool ke ook ok b ek ook kol doop el ok
/% BELOW IS PROCEDURE PRNT WHICH PRINTS THE REQUIRED %/
/% INFORMATION FROM THE FILE PERSON . %/
/#**###***#*kwm*####**###*#####*w**&*#%#***#*#****###*/
PRNT : PROCEDURE(MD) ;
DCL MD CHARI&)
ON KEY(PERSON) GO TO NMSG ;
READ FILE(PERSON) INTO(PATIENT) KEY(MD) ;
IF USECODEe'D'THEN 60 TO MNDL ;
IF USECODE='U'THEN DO
IF FLAGI®=O THEN CALL PRINTI(L);
IF FLAGL=1 THEN CALL PRINT2(LsM) ;
IF FLAG1=2 THEN CALL PRINT3(L,M,N) ;
IF MARK=1 THEN CALL FULRTN ;
ELSE 3
END 3 \
MNDL : IF SIGN=QO THEN PUT FILE(BHT) SKIP EDIT(
'THE RECORD CORRESPONDING TO MRDNQOY,MDs
'IS ALREADY DELETED') (COL(20)sAshAsA);
GO TO FLBN ;
NMSG ¢ IF SIGN=pD THEN PUT FILE(BHT) SK1P EDITH
'THE RECORD CORRESPONDING TO MRONO=',MD,
'DOES NOT EXIST IN THE SYSTEM') (COL(20)sAsAsA);

FLBN:

END PRNT 3
/********#***#***#*****#***##*#*##****v***##******#***#*********/ .
/¥ THIS PART MODIFIES THE EXISTING TUPLES ‘ * /

/*#*************#***¢**#**$***#*#$*#**¢*$*$****#*#***##***###**#/
MDFRTN: PROCEDURE ;
DCL DEVI(15) LABEL ;
ON KEY(PERSON) GO TO MSG;
READ FILE(PERSON) INTO(PATIENT) KEY(MRD):
IF USECODE='D'THEN GO TG MSGX;
GO TO DEVI(NKB);
/% BRANCH WILL BE MADE TO CDRRESPDNDING LABEL BY ABOVE STATEMENT %/
DEVI(L): PATIENT(LOCAL®MDMN; GO TO MEND 3
DEVI(2): PATIENTSNEXTKINsSMDMN; GO TO MEND ;
CDEVI(3): PHYSICAL_EXAM®=MDMN; GO TO MEND
DEVI(4): PRESENT_COMPLAINTsMDMN; GO TO MEND ;
DEVI(S5): PAST_HISTORYaMDMN; GO TO MEND ;
DEVI(6): FINALDGNuMDMN; GO TO MEND;:
DEVI(7): TESTS=MDMN; GO TO MEND;
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OPTIONS (MAIN);

SOURCE

DEVI(8): CONDITION=FDMN; GO TO MEND ;

DEVI(G9): DELIVERYSMDMN; GO TO MEND ;

DEVI(10): LAB_EXAMS=MDMN; GO TO MEND:

DEVI(11): QPERATIONS=MDMN; GO TD MEND ;

DEVI(12): OTHER_TREATMENT=MDMN: GO TO MEND

DEVI(13): X_RAY=MDMN; GO TO MEND

DEVI(14): ADVICEsMDMN; GO TO MEND ;

DEVI(15): RESULT=MDMN;

MEND : REWRITE FILE(PERSON) FROM(PATIENT) KEY(MRD); -

PUT FILE(BHT) SKIP EDIT('SUCCESSFUL UPDATION ') (COL(2C)sA) 3
GO TO CLS 3

MSGX: PUT FILE(BHT) SKIP EDIT('THE PATIENT ALREADY DELETED')

(COL(20)24A) 3 ‘ s . ’ :

. GO TO CLS -
MSG: PUT FILE(BHT) SKIP EDIT('THE PATIENT WITH THIS MRONO=',MRD,

"DOES NOT EXIST IN THE SYSTEM') (COL(2C)sAsAsA)
CLS: GO TO START ’ .

END MDFRTN ;
/*#****#**#*###**##*ﬁ***#****#*###$*###**##*#*#####*#####/
/% THE FOLLOWING PROCEDURE IS MEANT FOR UPDATION 0OF %/
/% KEY ATTRIBUTE , THAT IS WARDBED %/
JEES ek bl g ack d ook ok oot okl ok ok et kb R ok ok
WBN : PROCFDURE 3

DCL WBAD CHAR(5) ;

ON KEY(PERSON) GO TO MSGH 3

ON KEY(WBED) GO TO HSGI ; '

READ FILE(PERSON) INTO{PATIENT) KEY(MRD) 3

IF USECODEe!'D'THEN GO TO MSOL 3

WBAD®=WARDBED 3 /% TO PUT IN FILE HBED,CDDF 'T* POR TRANSFERRED %/

WARDBED®=MDMN 3

WBDe MDMN ;3 /% FOR WRITING IN NEW WARDBED #/ -

REWRITE FILF(PERSON) FROM(PATIENT) KEY{MRD) ;

READ FILE(WBED) INTO(WBARY) KEY{WRAD) ;

WCODEa'Dt;

REWRITE FILE(WRED) FROM(WBARY) KEY{(WBAD) ;

CALL WBPR ; .

/%THIS WILL WRITE NEW RECORD */

MSGH : PUT FILE(BHT) SKIP EDIT
('NO RECORD EXISTS CORRESPONDING TO MRDNO=',
MRD) (COLI(2G)sAsA);

GO TO CLSJ 3
MSGI : PUT FILE(BHT) SKIP EDIT

('RECORD CORRESPONDING TO PREVIQOUS WARDBED=s!,

WBAD , TCOULD NOT BE FOUND ') {(COL(20)sA,AsA);

GO TO CLSJ ;

MSDL : PUT FILE(BHT) SKIP EDIT('RECORD WITH MRDNO®',MRD,
IS ALREADY DELETED ') (COL(20)sAsA52);

CLSJ :

END WEBN 3 :

/% % o e skt e ok % ok S e o s s ok ke ok o sk sk ok o e o ok s sk sk vl obs vl s afe e o ol st ook ol ok o e o s e e ol ofe ok e el e e ke
/% THIS ROUTINE DELETES THE PATIENTS 'RECORDS %/

/**#*****#&%####*#*##**#$#¢¥**4#**@**%#**tth**$###$$$#¢yﬁﬂ$***/
DLTRTN: PROCEDURE:
ON KEY(PERSON) GO TO MSGA;
ON ENDFILE(DLT) GO TO START ;
ABB :
GET FILE(DLT) LIST(MRD,DU48H,DO48H,OTOPSY,CDEATH,
FDEATH,DTDIS, TSTAY,»BIL) 3
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JRE CPTIONS(MAIN); :
SOURCE

READ FILE(PERSON) INTO(PATIENT) KEY(MRD);
IF USECODE='D'YTHEN DO ,
PUT FILEA{BHT) SKXIP EDIT('THE RECORD WITH MRDNDm?', MRD,
'IS ALREADY DELETED') (COL(20)5A5A5A);
GO TO ABCD; /= IT WILL BRANCH TO THE .END 0OF ROUTINE #*/
: _ END3 ‘ »
ELSE USECODE='0'; ADRwLOCAL ; NMEﬂNAME ;3 FNMEsFNAME
WBD=WARDBED ; DTA=DATEADM ;
A gk ok gk de ook ko okode ok ok ok dekkohokokr bt ek e o e el o **‘?*****‘?‘f**‘?/
/% READ ALL THE FILES AND INSERT 'D'CODE INTO THEH %/
/e e gl sk ke e e e ok ok ek ek R R kol ko *#*’ﬁ*****’?#***##*#*** /
NCODE=tDY; FCODE='D'Y; ACODE=ID!,
DEATHU4E8Hs DU4SBH
DEATHO48Hs DO48BH
AUTOPSY=0TQOPSY
CAUSE_OF_DEATH=CDEATH
FETAL_DEATHe FDEATH 3
DATE_OF_DISCHARGE= DTDIS
TOTAL_STAY=sTSTAY
BILLeBIL ; ,
REWRITE FILE(PERSON) FRS@(PATIENT) KEY ({MRD) 3
GO TU ABB '
ON KEY(WBED) GO TO MSGB ; /% MESSAGE FDOR NOT FOUND */
READ FILE(WBED) INTO(WBARY) KEY(WBD) ;
IF WCODEm'U'! WCODEW'TYTHEN DO ;
WCODE='D"'; ‘
REWRITE FILE(WBED) FROM{WBARY) KEY{WBD) ;
GO TO AB
END ;
ELSE DO 3 :
PUT FILE(BHT) SKIP EDIT('THE PATIENT WITH WARDRED®m',WRD,
YIS ALREADY DELETEDT)Y) (COL{2G)sAsA»A)
GO 70 AB 3
END
MSGB: PUT FILE(BHT) SKIP EDIT('NDO RECORD FOUND WITH WARDSEDe',4RD)
(COL(20),A5A.0) 2 '
AB 1 ON KEY(DTADMN) GO TO MSGC ;
READ FILE(DTADM) INTO{(DTARY) KEY(DTA) 3
IF DACODE='TU'THEN DO
TOTALNQuaTOTALNG=1 3
IF TOTALNO=Q THEN DO
DACODEm!D
REWRITE FILE(DTADM) FROM(DTARY) KEY(DTA) ;
63 TO ABC :
END '
ELSE REWRITE FILE(DTADM) FROMIDTARY) KEY(DTA) 3
END
PUT FILE(BHT) SKIP EDIT('THERE IS NO PATIENT CORRESPONDING TN DATE=!
»DTA)Y (COL(20)sA5A);
GO TO ABC 3
MSGC:PUT FILE(BHT) SKIP EDIT('THE RECORD NOJ FOUND WITH DATE='sDTA)
(CoL(20)sA5A) 3
ABC: CALL FAN(NME,SNAM);
CALL FAN(FNME,FNAM)
- CALL FAN(ADRsADDRS) 3
MSGA @ PUT FILE(BHT) SKIP EDIT('THE RECORD WITH MRDNQ=? , MRD,
fDOES NDOT EXIST IN THE SYSTEM') (COLI20)sAsAsA);
/g **4‘*#**’?ﬁ##**********#********’?**#**#****?*’5’#****#***%******‘#/

~
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JRE OPTIONS (MAIN) ;

SQURCE

/% THE PROCEDURE GIVEN BELOW IS A PART OF DLTRTN ROUTINE
/% FAN IS A PROCEDURE FOR PUT FILE(BHT)

FAN 3
DCL (1 NRA »

PL/T 1.0+518

PROCEDURE (NKYASNMA) 3

2 NKEYA CQAR(32))
2 MRDNA CHAR(6),
2 MCDA CHAR(1);

DCL NKYA CHARI(30)3;
DCL NMA FILE ;3
ON KEY(NMA)
OPEN FILE(NMA)
IJel ; -
CIJ=sCHAR(IJ) 3
AGNA ¢ NKEYA=NKYA !!
BATIS=NKEYA ;
" READ FILE(NMA)

GO TO REPIT 3

ClJ 3

INTO(NRA) KEY(BATIS) 3

IF MCDA='D'THEN GO TO DLTX 3
IF MRDNA= MRD THEN GO TO BADAL ;

ELSE TJeIJ+l 3
CIJeCHAR(IJ) ;
60 TO AGNA ;

BADAL : MCDA= 'D' ;

"REWRITE FILE(NMA) FROM(NRA) KEY(BATIS) ;

GO TO XYZ 3
REPIT : PUT FILE(BHT)
'DOES NOT EXIST IN
DLTX : PUT FILE(BHT)
'I5S A DELETED ONE

XYZ t CLOSE FILE(NMA)
END FAN 3
ABCD END DLTRTN 3

END SYNTAX 3

SKIP EDIT('THE RECORD WITH ',NKYA,
(COL(2G)sAsAA);

THE SYSTEM!)
SKIP EDIT('THE RECORD
1) (COL(20)sAsAsA);

L

TING

8B2/01/G1.

*/

'DYCODE IN FILES FNAM
/% ADDAR AND NAM RELATING TO FENAME,ADDRESS AND NAME
/¥ Sdor ko ddek ok ffoh b gk kb bkl dpb bRk gd wp PR ey ERg s b d gl dkk /

WITH'"»NKYAS

*/

18421435

% /



ko ,;,*g:*#*.,*****;;:r&z};*#n *.{,*******%p»ﬁ#g.*%**#$$*$***:&$$*’¥*¢# ********{?***#***#*********#** k5 ****"?****#***fﬁ’@*****’?*******i
S IF NAME = 'SURENDER KUMAR BOSE' GET WARDBED AND CONDITION AND ADDRESS &
THE'REOUIPED INFORMATION FOLLOWS

(=7 1 e A 0 R BT R RO L N gy, e : i L L e e L L T DA S TR RN L L £ T L ORI B 7 £
WARDBED= 15032
CONDITION= IMPROVING '
PERMANENT_ADDRESS® 124, DeDesAs FLAT MUNIRKA , NEW DELHI _11C 067
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IF WARDBED='12095' GET NAME AND ADDRESS
THE REQUIRED INFORMATION FOLLOWS
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~ NAME® MISS KUSAM LATA JAIN
PERMANENT_ADDRESS®s Aw2/120, JANAKPURI; NEW DELHI= 110058
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IF MRDNOe® 1654845" GET NAME AND WARDBED AND CONDITION §
THE REQUIRED INFORMATION FOLLOWS §
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IF NAME=s 'RAJ PAL SINGH' AND DATEADM ='810224" GET WARDBED AND FINALDGN 3§ ‘
THE PREQUIRED INFORMATION FOLLOWS
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WARDBED' 12059 '
FINAL_DIAGNOSIS® MALARIA
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IF MRDNO®='652426' GET TESTS AND ADVICE 3
THE REQUIRED INFORMATION FOLLOWS
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TESTS= STOOLsSPIT,»,BLO0D AND URINE
ADVICE= FULL REST,LIGHT DIET
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IF PATIENT®»'JOHN ALFERD BINY! GET CONDITION %
FRROR DETECTED BEFORE COLUMN NUMBER 10
*#**t’*v*#*#*#’k##**###****&#v%'i‘***’@*’kv&*#*%f?*$***¥#***##"‘Hwﬁ?*&**»#ﬂ##**#*####*#*#*******#*********##*#*#****#***********
IF SECCODE='SAXENA' AND MRDNDe'622442' MODIFY CDNDITIDN"IMPRDVING $
SUCCESSFUL UPDATIGN

-*#****#**#$*********¢*¢#¢¢*;******¢4g¢*44$»***¢a¢*¢*$$$*##r##A%ﬁ&**###v»*#**#w¢#*#»*$***$****$5§**$*¢#$&*$**#***##*##

-

\ IF MEDNO=1222266"' GET CONDITIDON 3
THE RECORD CORRESPONDING TO MRDNO® 222266 COULD NOT BE FOUND

-*##***i#v#*#*#***»**#*ﬁ* o oo e ob o ot ok sie e o oo ool o sl e s sl ode o ol e e ol sl e s g o o s o ol o o o e sl ol e ok ok sk ol e ol o ool *ﬂ$****$#***&*Wkﬁﬁﬁﬁiﬁk***ﬁﬁxij



THE RECORD WITH MRDNQO® 555544 1S ALREADY DELETED
THE RECORD WITH MRDNO= 777744 DOES NOT EXIST IN THE SYSTEM ' :

A deop o Rl R ok g oo oK R U o oo oK R o ok o o o ol o e S R ek O ok st ook b oo 0 B sk ok ke ab o ool ok kol ook o o ek ok o ok ook o skl

. IF SECCODE='NARAIN' INSERT FULLINFD $ ‘

ok RS g sk ok ook 3RO s Rk R KK ok ok R R sk ok o e btk o R R ok ot s oo sk ol sk ok ook ok ok ok s oklok Sk
IF SECCDDFE='BHATIA' INSERT DIAGNOSTIC 8
PATIENT WITH MRDND= 55558@ DOES NOT EXIST IN THE SYSTEH
PATIENT WITH MRDNO® 969966 DOES NOT EXIST IN THE SYSTEM

e b oo o Kok e o e ob o s o ok o oo o oo ol o o ook o ok ok e o ool ok o oo o ok o s stk g sl s o e ok ROk o ok s e ol R R e S ok o ok ek
IF SECCODE='SAXENA? INSERT TREATMENT ¢
PATIENT WITH MRODNO= 444446 DOES NDT EXIST IN THE SYSTEM

e o e e o o O R ool s o ok R o s ok ok s ok o ok b ook ok ok ok oo o o sk o o ke oo o bl s oo sl o o RO o o s ok ook o o o ok e sl e ko e ook ok o o ok ot o o ok ok ok okl ok
IF SECCODEe'LLLLMMY INSERT FULLINFDO %
THE SECURITY CODE LLLLMM IS NOT A VALID ONE

oo ok R R IOk Aot ok SN b R ko ok ok ok oKk ko ook et s b ootk ok ok o ok sl ol sk ok s B olol ko otk kol kol
X , _

ALL QUERIES ARE ANSWERED

fdokdk ok ok ok ok ok k
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E OPTIONS(MAIN); | . | |

SOURCE ‘
SYNTAX: PROCEDURE OPTIONS(MAIN);
DCL DOMAIN(B) CHAR(10) INIT('DATE 'y "MROND "9 TWARDBED Yy
YNAME . Yy YENAME. '">'DATEADH Y5 'ADDRESS 'y 'SECCODE");
DCL TARGET(30) CHAR(10) INIT('MRDND 'y 'NAME 's "ADDRESS 's
YENAME Yy 'DATEADH ' "WARDBED 'y 'LADDRESS ', 'NKADDRESS ',
VPHYSICEXAMY, ¢PCONPLAINT ', 'PSTHISTORY ', FDIAGNOSIS's 'TESTS 'y
"CONDITION ', 'DELIVERY ', 'LABEXAM 'ty VOPERATION 1,
YOTHRTRTMNT ', ' XRAY © Oty TADVICE ', 'RESULT 'y

YFULLINFO 'y 'DIAGNOSTICt's 'TREATMENT ', *ALLREPORT ', '8BSTATUS ',
'"DSTATUS ', "WSTATUS ',TMSTATUS . ', 'ASTATUS 1) EXTERNAL:S
DCL UFN FILE INPUT RECORD SEQUENTIAL ENV('FOmSQ,FL80sRT=7,BT=sC');
DCL BHT FILE STREAM OUTPUT ENV('FL®132,RTaZ,BT=C');
DCL KEYWRD(7) CHAR(10) INIT('IF 'y 1GET ', VAND 1,
'MODIFY YL,IDELETE T4 VINSERT 9% ');
DCL (DCODE(8B)sTCODE(30)+KCODE(T)»FLAG,FLAGL) FIXED(1) INIT(Q) EXTERNAL:S
DCL MDMN CHAR(100) EXTERNAL:
DCL (MRDsDTA,SCODE}Y CHAR(H) EXTERNAL;
DCL {(NMEsFNME,ADR) CHAR{30) EXTERNAL;
DCL NKB FIXED(2) EXTERNAL;
- DCL (MARKSSIGN) FIXEDU(1) EXTERNAL;S
DCL (LsMyN) FIXED(2) INIT(O) EXTERNAL;
DCL DEVI(315) LABEL EXTERNAL:
DCL (FLGsFLGASFLAG2,FLAG3) FIXED(1) INIT{O) EXTERNAL ;
DCL D(999) CHARI(6) EXTERNAL 3
DCL (LMsFM) FIXED(6) EXTERNAL 3
DCL (FMRD,LMRD) CHAR(6) EXTERNAL ;
DCL DASHES CHAR(1LZO) INIT((120G)'_"');
DCL 1 CARDREC CHAR(8D); _
DCL CARD(8&) DEFINED CARDREC CHAR(1);
DCL KARD DEFINED CARDREC CHAR{80);
DCL SLTH CHAR(40) INIT(' LENGTH OF SYMBOL EXCEEDS 10 CHARACTERS');
DCL SPACES CHAR(IQ0) INIT(Y ')
DCL EQUAL CHAR{L) INIT(t=rt);
DCL QUOTE CHAR(1) INIT(Yvv3);
DCL BLANK CHAR(1) INIT(!' 7);
OCL SYMBOL CHARI(10G) INIT(' ');
DCL BLNKLG CHAR({IG) INIT(Y 1)
DCL DBUFF(30) CHAR(100) INIT(' *) EXTERNAL;
DCL (SL,CTR,SCTR) FIXED(3) INITI(Q):
DCL STARS CHAR{12Q) INIT((120)'%4);
DCL ERR CHAR(4Q) INIT{' ERRQOR DETECTED BEFORE COLUMN NUMBER '}
START1: OPEN FILE (LFN); _
START: PUT FILE(BHT) SKIP(3) LIST (STARS);
OPEN FILE(BHT)
"CALL NXTCRD ;
CTR=0;
SL=G;
FLAGL® T
FLAG=(G;
MARK=03;
LaQ;
DO Iwl TO 363
DBUFF(I)=SPACES;
TCODE(I)=®G;
END;
DO Is1 TO 83
DCODE(IN=0:
END3 '
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E OPTIONS(MAIND; ' _
SOURCE

DO Ix4 TO 63

KCODE(I)I=03

END;

CALL SYMBL;

IF SYMBOL s KEYWRD(1) THEN CALL ERROR 3
CALL SYMBL;

DMN ¢ DO I=1 70 8 ;

IF SYMBOL= DOMAIN(I) THEN DOU;
IF DCODE(IV=l THEN CALL ERROR;
ELSE DCODE(INe=] 3

REN

‘G0 TO CHEOLS

END

END 3

CALL ERROR 3

CHEQL : CALL SYMBL 3

I=d 3 \ )
IF SYMBOL "= EQUAL THEN CALL ERROR;
CALL SYMBL;
IF SYMBOL = QUOTE THEN CALL ERROR ;3
LDATA : CTR&eCTR+1;

IF CTR>80 THEN CALL NXTCRD 3
ELSE ;3
IF CARD(CTR)"» QUOTE THEN DD;
SL=SL+13 '
IF SL>s 100 THEN CALL ERRQR;

© . SUBSTR(DBUFF(I)»SLsi)e CARD(CTR) ;
GO TO LDATA;
END;
IF KCODE(4)ImE THEN DO ;-
MDMN=DBUFFI(I)3
CALL SYMBL ;
GO TO CHDLT ;
END 3 '
IF DCODE(2)e1l £ DCODE(8)=]l THEN GO TO LAST 3
IF DCQD§(8)51 THEN GO TO CHAND 3
IF FLAG=1 & (DCODE(L)=1!DCODE(2)=1!0CODE(3)m]) THEN CALL ERROR 3

~ IF DCODE(1)=1 ! DCODDE{(2)sl ! DCODE(3)ws1 THEN GO TO CHGET 3

CHAND ¢ CALL SYMBL 3
IF SYMBOL = KEYWRD(3) THEN DO 3
IF FLAG =1 THEN CALL ERROR 3
ELSE FLAG=1;

CALL SYMBL ;
GO TO DMN 3
END 3
 ELSE 60 TO CHGT ;

CHGET: CALL SYMBL;

CHGT : IFf DCODE(8)=1 THEN GO TQ LASTA 3
IF SYMBOL "a KEYWRD(2) THEN CALL ERROR
KCODE (2) = 1 3
CALL SYMBL ;3
IF DCODE(1)el THEN GO TO CH2630;

/% TO CHECK TARGET LIST %/

CH2225: DO I=22 TO 25 ; :
1F SYMBOL = TARGET(I) THEN DO
IF TCODE(I)=®l THEN CALL ERRQR
ELSE TCODE(I)=];

MARK= 13

e

ee ws



T
i

737172 PL/TI 1.0+518 ' 81/12/731s 13422.1¢
‘RE OPTIONS(MAIN); '
SOURCE

CALL SYMBL ;
GO TO CHDLT;
END; '
END;
CH18 : DO I=1 TQ 21;
TGT ¢ IF SYMBOLSTARGET(I) THEN DO;
IF TCODE(I)m 1 THEN CALL ERROR 3
ELSE TCODE(I)=s 1 ; :
CALL SYMBL ;
IF SYMBOL m KEYWRD(3) THEN ou H
IF FLAGl=( THEN L=I;
IF FLAGl=3 THEN Mxl;
IF FLAGl=22 THEN N=I;
ELSE 3
FLAGL = FLAGL + 1 ;
IF FLAGL>2 THEN CALL ERRQR
ELSE DO ;
CALL SYMBL 3
GO TO CH18;
CEND
END ;
ELSE GO TO CHDLT .
END; ’
END ;- ’
CALL ERROR 3
CH2630: DO I=z6 TO 30;
IF SYMBOL=TARGET(I) THEN DO
IF TCODE(I)®%1 THEN CALL ERROR ;
ELSE TCODE(I)=1;
CALL SYMBL ;
60 TO CHDLT;
END 3
END;
"CALL ERRDR ;
CHDLT t IF SYMBOL=2'3' THEN DO ; :
PUT FILE(BHT) SKIP{3) EDIT ('QUERY IS DeKe') (X(20)sA);
GO TO START;
END
ELSE CALL ERROR 3
LAST : IF DCODE(2)=1 & DCODE(8)®l THEN GO TO CHMD ;
CALL SYMBL ;
SCODE®DRUFF(8) 3
MRD=DBUFF(2); .
LASTA 3 IF DCODE(8)w1 & DCODE(2)=1 THEN GO TD CHMDA ;
IF SYMBOL=KEYWRD(5) THEN DO;
KCODE(5)el;
CALL SYMBL 3
GO TO CHDLT ;
END ; :
ELSE IF SYMBUL s KEYWRD(b) THEN DO ; .
KCODE(&)my \
GO TD CHIN ;
END 3
ELSE CALL ERROR 3
CHIN : CALL SYMBL 3
DD I=22 TO 24 ;
1F SYMBOL s TARGET(I) THEN DO ;
TCODE(I)e1l;



X . 73/172
URE OPTIONS(MAIN);
SOURCE '

CALL SYMBL ;

G0 TO CHDLT;

END ;

END ;

CALL ERROR ;
CHMD ¢ CALL SYMBL

PL/T 1.0+518

»
.

CHMDA ¢ MRD = DBUFF(2) 3
IF SYMBOL = KEYWRD(4) THEN DO ;

KCODE(&) = } 3
CALL SYMBL 3
END

ELSE CALL ERROR 3

DG I=7 TO 21
IF SYMBOL=TARG
NKBaIwé;
Je T3
GO TO CHEQL;
END;
END
CALL ERROR;
SYMBL : PRODCEDURE
- SCTR=(;
SYMBOL®BLNK1O
CTRaCTR+13
IF CTR >80 THE
LOOP * IF CARD(CTR
IF SCTR"=0 THE

IF CTR>8G THE

ET(I) THEN DD ;

H
.
’

N CALL NXTCRD ;

)8 BLANK THEN DO ;

N GO TO RETN 3
CTR=CTR+1;

N CALL NXTCRD ;

ELSE GO TO L3OP;

IF CARD(CTR)>=

END;
'A' & CARD(CTR)<®='I' ! CARDICTR)>atJ? §

.81/12/31e 13,22.13

CARDI(CTR)<w 'R' ! CARD(CTR)>m?S? £ CARD(CTR)<='Z' THEN DO 3

SCTRaSCTR+13;

IF SCTR >10 THEN D03

PUT FILE(BHT)
CALL ERROR ;
END:
SUBSTR(SYMBOL
CTR=CTR+1;

SKIP(3) LIST(SLTH) 3

SCTR»1)=CARD(CTR) 3

IF CTR>80 THEN CALL NXTCRD ;

GO TO LOOP 3
END 3

/* HERE WE FIND SP
IF SCTR"=Q THE
SUBSTR{SYMBOL>
GO TO 0OUT.;

RETN : CTReCTR=1;

QUT : END 3

ERROR :PROCEDURE ;
PUT FILEC(BHT)
GO TO START ;
END;

NXTCRD ¢ PROCEDURE

ECIAL CHR %v
N GO TO RETN 3
1s1) = CARDI{CTR) ;

SKiP(B) EDIT (ERRSCTR) (X{20)5AsF(3,0));

.
’

READ FILE (LFN) INTO (CARDREC):;

PUT FILE(BHT) S
CTR = 1 3
IF CARD(1) = !

KIP(2) EDITI(KARD) (COL(2C)sA);

X' THEN GO TO FINISH ;



END SYNTAX ;



" IF MRDNO= '456321f GET NAME AND FNAME AND ADDRESS $

QUERY Ié JeKa

,**$*¢¢g¢$a**¢**$¢*****$¢$*¢$$¢¢*¢s*#**#**ﬁ#***$###*#####&******#*****#********#**##**#¢*$********¢**$***#*#******#*

IF MRDNO“'14253 ' GET NKADDRESS AND DATEADM AND NAME $

/

QUERY IS 0.k,
cofe s A0 a0 el o sk ok ot skt e o o ke oot oo ool o 8 0ok oo s ok o i ol o o oK ok ok ok s e 8 e o ok o ool oK b s ok ol e o o ol o ok o o o o o oo o b e o ok o e o ook ol o o ook e ek s o s ook ok o ok ko

IF NAME a!NARENDER K BHATIA' AND ADDRESS =' 124 POORVANCHAL HOSTEL J N U NEW

DELHI 110067 GET FNAME AND ADDRESS ¢
QUERY IS O.K.

s ok e e ok o Aok o o sk ol ok SRR S ok el K ok b ok sk ook sk ok ok sk Kk ok ok B0k SOk Rk R s o ok b ok sk Rk s kok ok ko e st b b okl ok ok okl
' TF NAME ='NARENDER K BHATIA' AND ADDRESS &' 124 POORVANCHAL HOSTEL J N U NEW

DELHT 110067' GET FNAME AND LADDRESS $

QUERY IS OuK.

***#ﬁ*#&*#**#?ﬁ**##%**###***#***##*$$***$*********#*******#**#****#*****###*#***&*******&$$$##*#*$*****#****ﬁ*#**#**

1F MRDNO®'142536' GET NKADDRESS' AND DATEADM AND ENAME %
QUERY IS OeKe

%o e ok ook ok TR RO 3 3OR R o R ko oK o Tk Rk R o sk s o ok o ol ok e ek sk ke ot ok ok ok sk ok ook ok ok

TF MRDND='142536' GET FNAME AND ADDRESS AND DATEADM 8
ogﬁav IS DeKe

e Aok e o sfe oo ook oo s o ko et ol e o R R ok ok oo ok sk ok o o o o s o ok ok koo o b ool s e g o R o o o s o ok oo s ok oo ot o s o ke oo b o R ok ol oo oo ook ok

IF MRDNO='142536' GET ADDRESS AND NAME AND WARDBED 3

.~ QUERY IS DeKa

o ————

*“‘**&##***$#*#**gg*#%#**$$$$*#¢#**$*#$*#¢**#****f?;::;;**#**#£¥***************##*###*#*****#**##*#***#ﬁ**#$%

IF MRDNO®='142536' GET NAME AND LADDRESS AND ADDRESS $

QUERY IS OeK.



IF MROND=1142536' GET LADDRESS AND FNAME AND AND NAME
ERROR DETECTED BEFORE COLUMN NUMBER 54

Aok s o e oot et ook sk ool o okl ek ok o skoke ok sk o sk ok kv foh ok sk e ko e e s ek e sk o ol ol ok o e s ol ok otk ok ek o sk ko ook ok ok

IF MRDNDw 1142536 GET FNAME AND NAME AND WARDBED %

QUERY IS D.K;

o oo o ot s o s ok o o e oo sk e s skt o sk oo ook sk ool o oot ook ok ok ok ok skl okl s s ok b ok ko ook ok ol o ok ot ok o s ek sk el ol sl e ok e sk ok ke ook sk okok ko e o e

IF MRDND='142536"' GET DATEADM AND NAME AND FNAME $

QUERY IS5 O.K.

oo e s o el e ek o sk o e ok ke ook ot ook ok Aok e ol e oo s eofe ot e sk o o ol e o sl o e ook e o st o o ool o e o e ok s b el ol ol skl e ol ok ook sfe sl skl ko e b ol ol ek ]

IF MRDNO®='142536' GET DATEADM AND NKADDRESS AND WARDBED $

t

QUERY IS DeKa -
%

Aok Ak ok o ot ol ool ok e ok ok ok kol sk okt ok ket ke iop ok sk kol sk o ok ool skt e b ok ol Aol st sl e o ok ookl ok o R

IF MRDNQO='142536" GET ADDRESS AND WARDBED AND LADDRESS $

QUERY IS DeKe _ . \

et ok ok ek ok ol o ok ok ok kol b ek ok s ook s s ool o ook oo sk s s kst sl ks ol b ot ok o ol o et o 3 o ol o ek o ook o ok o ok el

~IF MRDND='142536" GET’ADDRESS AND LADDRESS AND NAME %

QUERY IS OeKe

oSk 3k o e skl ook ik e ol ol b ook o sk ol s sl sk ol skt ok st ook i ok o ol ok ol o el e s o el ook o ot s ook o sk ool sl sk ok o el s ok R ok

IF MRDNO='142536"' GET NAME AND LADDRESS AND NAME $
ERROR DETECTED BEFORE COLUMN NUMBER 48

koo vk st ok s ko et ok kb s o ke ook ik ok ok sfesfofok stk o s e sl s s ofeolok ok ol ok ik ol ok sk ok s sk kool e kol otk b ol oo ok o dekokok o ook ook ok

IF MRDOND®'142536' GET WARDBED AND ADDRESS $

QUERY 1S OeKae

ko ek ********#*************#***#**#***#*##*$********#***#******##*************¢*¢**#****#**#*******$

NF MRDND='142536' GET NAME AND WARDBED %



ERRUOR DETECTED BEFORE COLUMN NUMBER 2

h##$$#**$$*#$$$#%#*&*#%##**************¢****$$#$$#******##**##****$*****#***###*##***#*#ﬁ##*$$*#$$*##$%$ﬁ#@

IF MRDNO='142536"' GET ADDRESS AND DATEADM $
QUERY IS O.K.

et s e o ok i ool OB AR 5k A ok kR bk kR R kR ok s SO R R ok A ROR R R R R R Rk R R R Rk R

IF MRDND®'142536"' GET NKADDRESS AND LADDRESS AND ADDRESS $
QUERY IS QoK

k***%##*#**%*##*#**$*$$#**$#*$#****$#*#*#*$$$*$$*$$*#*#***#***###**#*#*###********#*#$**$#*****$#*#*##*##**

N

IF DATE='801226' GET- DSTATUS $-
CQUERY IS QOeKe

k*#**#*#*#$$$#*###*$****$**#$*$$$$***$$ﬁ*#*#**#**#***#*##*&*?*$*$$***#$***#*******##**#**$#**$**$$$**#**$$*

" IF DATE='801226' GET® BSTATUS $
QUERY IS OuK.

bk ook ok sk sk oo bbb ook ol ok ok ok ok o ook Ao sk b o 8 ok oo b ok e ok b s ok e e ok e o e A b b o

IF DATE='8G10610' GET WSTATUS $

QUERY IS DOe¢Ko

oo 4 o o s oo ok o ok 0k o ok o oo ok kR Rk oo ok o o oo o ook o o o ok o o o o oo ok ot b el oo sk oo e ok ok o ok o o oo

IF  DATE = '8110u2' GET MSTATUS ¢

QUERY 1S OsKa

9
DR R R R ko ook Rk doR R R Rk ok ol koo kbR ol ot kbR ool R ok b ok s ki ks ol R b ko okl o ok b ook R okotok o

IF DATE = '810707' GET ASTATUS $

QUERY IS OuK.

oo A e 3 o %6 B o afe o ofe e e e ok sl sfe ol e g o o ok ok e ok ook gt sk ook sk ok o sk o ok ol s o o o et b e sl ok ok sk e sk koo b sk o sl e oo aiokok ok ks okl

IF MRDND='810925" GET ALLREPORT ¢



QUERY IS 0O.K.

Wobole 3 o ook RN ROR RO R ok bR kR OR Rk ko ok R OB kA okt 0k R R Rk ook RSkt ok ok ok

IF MRDNO®'142536' GET NAME AND DATEADM AND LADDRESS $

QUERY IS DeK,

bR A ok e kR SOk Ok dokodo dof sk ok ok ook o ook ok ok op R 0B OR SOk okt Ok ok s ok ook ok b ook R ok ok

IF MRDNO='142536' GET NAME AND LADDRESS ¢

QUERY 1S QeKa

ok ek e e d e o ok kol ko ek dobok Ao R A Ok sk ok sk ok ek ko okoko ok s e skt i sk kol s ok sk ok koo R ookl R koo

IF NAME= 'JOHN FORG' AND FNAME='LIMPY FORG' GET WARDBED AND ADDRESS ¢

QUERY IS CeKa

#*#*#*$*#*$***#**#*¢$***#$*$***#*#*ﬁ**#*#**#****$**#*#*#*v$$$$$*$*$**####**#*#*#***#**#*#&4

IF NAME='SUBHASH KHOSLA' AND DATEADM='g11212' GET WARDBED AND CONDITION ¢
& ' : ’

. QUERY IS Q04K
il '
T, ‘.

o o e oo A R e o skl o o K o et e KR R S o K RN R ok e o o st ol o ol o o ok o sk ol

IF ADDRESS®='C 2 545 JANAKPURI ' GET NAME AND FNAME AND WARDBED $
QUERY IS DK,

e sk oo e S sl et e R o oot ek sl sko e ook R ok ool e ok ok ok ok ok oo ok ok ot sk o oo o o o ko s ok o o ook o ek ol ook ke o o e ok ok

IF WARDBED='12032' GET.NAME AND ADDRESS AND CONDITION ¢

QUERY IS («Ke

POt o ko ofeof o s e e o sk s o e ok ol oo ok ok ook ok ok st s o o ok ok o o sk o bl ook ko o b sk o s ok oo ook ok ook ok e ok

IF FNAME=tJIMPY MULLER®' AND DATEADM='810508' GET ALLREPORT $

QUERY 1S 0K,

HAF R R IEF XA Ik dokopioRRk ook ool R R b ek fotokad ok ok sl ok ol ook sk ook ok o ok o SRk R okdokab s doks Kokok ok k

7

IF NAME=1RAM SAWARUP' GET FULLINFO %

QUERY IS N.K.,
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1F ADDRESSE'?‘PARLIAMENT STREET ' AND NAME® ' AMAR NATHkKGHLI' GET DIAGNHSTIC $
QUERY IS QeKs

e o e s s e o B o s oo o ok oo ot sk ko e o o o o oo o el oo s ik oK 3o ol s o e el e o kot o b skl sk oo o s o ok ok R s ok et o ook oo o e b ol R ok ok

" IF SECCODEe'BHATIA' AND MRONO=1652426' MODIFY NAME=mtNARENDER BHATIA' ¢
ERROR DETECTED BEFORE COLUMN NUMBER 50

o o o oo e o ol ek ok ok o sk ook ol oo oo el o o o ko sk o sl oo s ot ol S ko sk Aol R koo ok ok oK ok ok e R etk ol bt ekl el ok e s ledolop o

IF SECCODE®'BHATIA' AND MRONO='652426' HODIFY CONDITION='IMPROVING'  §
QUERY IS 04K

b sk Rl ko b s e s s ok ek el sk o ok s sl ks ok ko daloRoR sk ok ok ol ok okor Rl ol ool ok iRk Rkl R kb ok o ok

IF SECCODE='BHATIA' INSERT FULLINFO ¢

QUERY 15 DeKe

##*$$*#ﬁ##***#*%#**#*#***##***###***#%****##*#*##****#**%*@**#&**##******###****%********&**#**#?##*****##**$¢*$*

IF SECCQDEE'BHATIAf INSERT DIAGNDSTIC $
QUERY IS OeKe

Ad

#$$$$$$$$$$$$$$#$#$$*$$$$$$%****&#*#%****##******#*#****$$$$###*#***#*#****%*#**$*$#*#*#***%*%#*****$$#*$$#*¢#*$*

IF SECCODE®'BHATIA' INSERT  TREATMENT § -
QUERY IS OeKe

Ao o s e o ok ok ok e sl ol o ok sk ol ok ok sk o oo oo o ke ol o AT oo ok o o o oot ok ke o o e kb ok e sl oo st ok ke et o e ok of e ook ok oo sk o o e R ok sk ko ok kR

WRONG QUERTIES
ERROR DETECTED BEFGRE COLUMN NUMBER 6

fe 0 o ook ok ol o o s ofe s o e e s 0 o e s sk o i ok ok 3 o e ool o e e o o ofe o o st s s o e o e o e ok e o o ook R ok s e o ok ko o ol st o ok e o s e ook o ok o ok e e ok A o sk R R R SR
IF NAME ='NARENDER K BHATIA' AND ADDRESS =' 124 POORVANCHAL HOSTEL J N U NEW

DELHI 110G67' § /

ERROR DETECTED SEFURE CALUMN NUMBER 15



e e 2 e ol S oK T o b s s o o oot oo o ook o oo o sk e ok s e e s s o ol ot o sk st o 3 o s o ok e o s s b s sl stk oo s okt sk okl ok ok sk s ok e o ek ook s
IF NAME = 'NARENDER K BHATIA' AND ADDRESS =' 124 pOgUgRVANCHAL HOSTEL J N U NEW
4

DELHI 1310067 $
ERROR DETECTED BEFORE COLUMN NUMBER 49

oo o o sk oo o oo oo ok e oot ok oo ok e oot o e o ek K o o A o o SR o st o oo e oKt ol ok ok ook ool o ook ok b Sk ok ok R b sk ok ok b ook ok s ookl ok ok ok ok 4

IF DATEADMISSION®= '800906' GET FNAME $
LENGTH OF SYMBOI EXCEEDS 10 CHARACTERS!
ERROR DETECTED BEFORE COLUMN NUMBER 15

##******#*##*********&*********#$*##****####**##$$***$*¢$$#&##&*t*#**#*#**##t**#####*@#&***#**#*$$&**##%#&#ﬁ#*##*

X

' 'ALL QUERIES ARE ANSWERED!
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