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Preface

The purpose of this paper is to serve as an aid in using the DBMS
subroutines specified by Ernest Allen Hershey in ISDOS Working Paper

No. 88, "A Data Base Management System for PSA Based on DBTG 71."

It is assumed that the reader is familiar with the contents of this

paper and that it is available for reference. A thorough understanding
of FORTRAN is also assumed. This Working Paper specifies the use of
Version D2.0 of the Data Base Management System (FORTRAN Implementation).
Note that data bases generated by Version D1.0 (Assembler Implementation)
are not compatible with Version D2.0.
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INTRODUCTION

Before any attempt is made to explain the implementation of this Data
Base Management System (DBMS), definitions for the terms to be used must
be presented. The following terms will be used throughout the paper.

type (vs. occurrence)
item

group

record

set

DDL
DML

type (vs. occurrence) When describing various objects in this paper
it is necessary to differentiate between a "type" of
object (i.e., its class) and an instance of one object
within a "type" (i.e., an "occurrence"). For example,
Social Security number may be a "type" of item, but an
"occurrence" of a Social Security number might be
366-60-5321. This is a very important concept and
comprehension of the difference is essential.

item The "item" is the elementary data unit from which all
other types of structures are ultimately composed. An
occurrence of an "item" is the representation of a value
which may be a number, a string of characters, a truth
value, etc. Examples of types of items are age, hair,
color, occupation, etc. Occurrences of these types of
items might be: 35, BROWN and TEACHER, respectively.
(An item is often called a field, data item or element
in other DBMS's.)

group A "group" is a named collection of "items" and/or other
"groups." An occurrence of a group is an instance of a
value for each item contained within it. Examples of
types of possible groups are name (which might consist
of first name, initial and surname), and date (consisting
of month, day, year). Occurrences of these types of
groups might be: JOHN Q. ADAMS and January 1, 1972,
respectively. (A group is often called a segment or data
aggregate.)

record A "record" is a named collection of "items" and/or "groups."
There may be an arbitrary number of occurrences in the
data bases of each record type. The record is used to
represent the major entities of an application. For example,
if the system being constructed were a payroll system, it
is very 1ikely that there would be an occurrence of an
EMPLOYEE-RECORD for each employee on the payroll.
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set A "set" is a named collection of "records" which specifies
an ordering or relation among the record types within it.
The specification of "owner records" and "member records"
within the set designates the direction of the relationship.
For example, if records were assigned to correspond to each
person and each state in the U.S., a relationship between
the two record types might be defined to associate all those
people born in the same state. Since a person can only be
born in one state and states can have several people born
in them, the direction of the relationship is specified by
designating state records as owner records and people records
as member records (i.e., for any occurrence of a state
record, there can be many occurrences of member records in
the relationship.)

DDL The "DDL" (Data Definition Language) is a language used to
define data structures within a data base, usually based on
terminology similar to that specified prev1ous1y

DML The "DML" (Data Manipulation Language) is a language used to
manipulate the data in the data base defined by the DDL.
(For this particular system they are the subroutines
described in Working Paper No. 88.)

The example that will be referenced throughout this paper is called the
“Presidential Data Base." The input to our problem is the Presidential
File (PRESFILE) which contains data about each President, from George
Washington to Lyndon Johnson. Our goa] is to implement a system which will
store all this data into a data base in a form easy for retrieval. Finally.
reports will be generated from the contents of the data base. The following
types of data are contained in the PRESFILE and must be incorporated into the
data base:

President data

Administration data
Congress data
Election data

State data

If one type of record could be defined to correspond to each of these data
types, the data structure might look 1ike Figure 1:

President

Administratio

Figure 1

.
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Any given President (occurrence of a President record) might be related

to several Elections (occurrences of Election records) by the fact that

the President won those elections. (By the previously defined terminology,
the President records can be defined to be "owner records" for a "set"

where the "member records" are Election records. This "set" could be

called ELECTION-WON.) By the same token, a State record could be related

to one or more President records by the fact that they were born there,

and one or more State records could be related to Administration records

by the fact that those states were admitted to the Union during that Admini-
stration, etc.

These relationships can be specifed more clearly by a DDL format,

SET Elections-Won
OWNER President
MEMBER Election

SET Presidents-Born
OWNER State
MEMBER President.

SET Administrations-Held
OWNER President
MEMBER Administration

SET States-Admitted
OWNER Administration
MEMBER State

Notice that all the relationships (sets) have been defined so that for any
given occurrence of an owner record, there exists one or more occurrences
of a member record (which can be notated as a 1:M relation). Utilizing
this convention makes the task of specifying the DDL that much easier.

Each record type defined (President, Election, etc.) will consist of
smaller collections or units of data. The Presidential record may contain
information about date of birth, age, etc. Date would be defined as a
"group" as it could be broken down into the "items": month, day and year.
Depending on the facilities allowed in the DDL. specification of groups

may or may not be allowed. The DDL presented in this system does not allow
for. groups, so all data within the Presidential record must be defined in
terms of "items."



1.

OVERVIEW OF THE SYSTEM

1.1

1.2

Background

This system was designed based on the specifications given by
the CODASYL Data Base Task Group in their "CODASYL-COBOL Data
Base Facility Proposal". It was developed and imp]emented by
Ernest A. Hershey at the University of M1ch1gan in the summer
of 1973. Since then the system has been used in several inde-
pendent applications:

Problem Statement Analyzer - The DBMS is used to maintain
the data bases needed for the PSL/PSA System. (See ISDOS
Working Paper No. 86 for more information about this appli-
cation.) *

Computerized Bibliography - The DBMS 1is currently being
used to maintain a data base consisting of an up-to-date
bibliography for the ISDOS Project. *

Tape Library System - The DBMS is being used to maintain
a tape library for another project at the University.
This particular system has been set up on Michigan's
370/168 as well as on a Honeywell machine.

Presidential Data Base Example - To illustrate some of the
capabilities of the DBMS this example has been implemented
based on the data presented by A. Vorhaus and A. Weinert
of the CODASYL Systems Committee. *

Implementation

This system is a host langauge Data Base Management System
(DBMS) A system with host Tanguage capability is one which
is built upon the facilities of a procedural language such as
FORTRAN. - The DBMS functions** are invoked from within the
host 1anguage program written in COBOL or FORTRAN. The method
of interface between system and program (be it either FORTRAN
or COBOL) is via the CALL statements in the program. For this
reason, the user must be somewhat experienced in programming.
The user of the system is considered to be a programmer in

the sense that a set of FORTRAN (or COBOL) statements must be
written to be executed sequentially. The user exercises the
same degree of procedural control over processes as if pro-
gramming in the host language except that the facilities of
the DBMS handles data transfers to and from the data base.

This also means that all the capabilities of the host language
are at the user's disposal. The high level DBMS functions
such as UPDATE, DELETE, etc., must also be written by the user
for a particular implementation of the system.

*  This application is currently operative on the IBM 370/168
at the University of Michigan.

** In th1s sense "functions" means retrieval, storage, etc.
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1.4

1.5
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Hardware and Software Considerations

The DBMS described in this paper can be set up on any machine

which has an ANSI FORTRAN or ANSI COBOL compiler. This makes

the DBMS machine independent and operating-system independent.
Mode of operation (on-line or batch) is of course dependent on
the facilities of the installation.

Logical and Physical Data Structures

A1l types of logical data structures, from simple lists to
complex network structures may be defined when using the DBMS.
The Presidential data base example presents an implementation
of a network strugture.

Any logical data structure defined by the user is translated
into a doubly linked list structure for each "set" defined in
the data base. Records are stored according to a "best fit"
algorithm and are identifiable by a unique "data base key".

The number of records and sets that can be handled by the

DBMS is, for all practical purposes, limited only by the amount
of storage available.

System Functions

The method of defining the data base is shown in Figure 1:.

la. Interaction of the DBMS with the user in initializing
the data base:

Data Base Data Base
- Table File Initialization
DDL ~| Generation Program
Program

| | 7

\
Data
Base

-

The user must specify the DDL for a particular usage of the
system. This DDL is then to be used as input to a program
which formulates a set of tables. These tables are used as
input to another program which prepares the data base for
accepting data. The tables are also used when referencing
the data base for modification and retrieval purposes.
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The method of populating the data base or modifying it in
any way is pictured 1n Figure 1b.

1b. Interaction of the DBMS with the user in modifying the
contents of the data base:

3 » °
Modification| | | PP
Program < Library
| |
| |
Data

Base
=

—

DBMS

The user writes a program utilizing routines in the DBMS

library. These routines also provide the means of inter-

facing the user's program with the Data Base Table File (DBTF),
generated in the creation phase, and the data base. Error messages
are generated by the DBMS routines should errors occur in
modifying the data base.

The method of retrieving data from the data base in the form
of reports is shown in Figure 1Ic.

Tc. Interactionof the DBMS with the user in generating reports
from the data base:

>

Report 4# DBMS
Program

et Library
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The user must write a program which calls routines in the
DBMS library. These routines provide the means of referenc-
ing the DBTF for access to the data base and retrieving the
data. The errors encountered while retrieving data will be
documented on the user's outputs. '



SPECIFYING A DATA STRUCTURE

Before the user writes the DDL for a particular system some pre-
1iminary considerations must be taken into account. These are:
how is the data to be conceptual]ygroupedhmat will be defined to
be records) and how will these group1ngs relate to each other.
The users conception of how this data is related (as opposed to
how it is actually defined in the DDL or how it is physically
stored) is called the "data structure".

2.1

Grouping Data into Records

The first decision to be made is how to group the data.
This can be determined after studying the requirements for
the system. In most cases grouping of data is trivial as
all the data pertaining to one type of object (such as a
parson) would be grouped together. For example, if your
system was concerned with maintaining information about
people, it would be very likely that data used in identi-
fying each person would be grouped together (i.e., name,
social security number, etc.)

When it is not obvious whether to add data to one defined
record or define a new one to contain it, the following
guidelines may be helpful.

i. Attempt to reduce the degree of redundancy in the
data structure (i.e., whenever possible store data
in only one record rather than two).

ii. Define records (and the data within them) according
to the requirements for retrieving this data. For
example, if an inventory system were being developed
and one of the output requirements was to generate
a report consisting of all suppliers of items in .
the inventory, it would be a good idea to have a
record type associated with suppliers (as opposed
to storing the supplier information as part of the
records for each item in the inventory.

After determining what data is to be contained in which records,
a decision must be made as to how this data is grouped within
the record, if at all. For example, it may be convenient

to think of all data pertaining to a person's family as
MARRIAGE-DATA which could be defined then as a "group" of items
(i.e., marriage date, spouse's name, number of children, etc.).

If several occurrences of a part1cu1ar group were possible for

a single record occurrence (as in the case of MARRIAGE-DATA
where a person could be married more than once) this type of

data would be called a "repeating group". Likewise, a "repeating
item" is a simple case of the repeating group where the group
consists of only one item (e.g., OCCUPATION).
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The end result of the data grouping process is a number of
defined record types and specification of the data within
them in terms of items, groups, repeating items and repeat-
ing groups for each record type.

For a simple inventory system the result could be shown by
the following format.

item item item . date of number | Tocation
record identifier |[name color | weight | cost last order|in stock| stored
! — I 1
"item" "group" "item" ‘'repeating
group"
»ﬁ
supplier |supplier | supplier | address date of
record identifier| name last order
"item"
2 vy \ N B
customer, | customer customer address money credit
record identifier| name : owes status
Note that most data could be defined as "items". "Date
of last order" was defined as a "group" since it consists of
month, day and year and "location" is a "repeating group"
because any given -inventory item might be stored at more
than one location and a given location might be identified
by warehouse number, row number, rack number, etc.
2.2 Relating Records

The next step in specifying the data structure is to define
the relationships among the records defined.

Between any two records that are to be related the type of
relationship should be determined as 1:1, 1:M or M:M.
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1:1 means that for every occurrence of a particular
record type there is one and only one occurrence
of another record type related to it. For example,
all currently married men and women in the United
States could be paired by the relationship of
"marriage". Since any of these people are allowed
only one spouse, the relationship would be desig-
nated as a 1:1 relationship.

1:M means that for every occurrence of a particular
record type there can be zero, one or many occurrences
of another record type related to it. In the inventory
example, this type of relationship exists between
the supplier and item records. A particular supplier
could supply one or more of the items in the inventory.

M:M means that for an occurrence of a particular record
type there can be many occurrences of a second record
type related to it and Tikewise any occurrence of the
second record type could be related to several occur-
rences of the first record type. This type of relation-
ship is apparent when relating the item records to the
customer records. Several items can be bought by one
cgstomer and several customers could buy the same type
of item.

The relationships for the inventory example can be shown
in the following format.

SUPPLIER RECORDS

l

supplies
(1:M)
N4

ITEM RECORDS

I
bought by
(M:M)

CUSTOMER RECORDS

The titles in Tower case present a name for the relation-
ship and the arrow specifies the direction. The "type" of
relation is contained in parentheses. This diagram then
says that a particular supplier "supplies" one or more

items in the {nventory which are "bought by" many ‘customers.
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A relation which specifies an order among the record
occurrences of one or more record types is called an
ordering relationship. Specifying this type of relation-
ship aids in retrieving particular record occurrences

and in formatting any output reports (the data is already
ordered). Ordering relationships for the inventory data
structure can be shown in the following way.

supplier
order

SUPPLIER RECORDS

item

.order Vv

ITEM RECORDS

customer <ij”~\\§v \\/;
d
order CUSTOMER RECORDS

-

In most cases a particular"itemf in the record will be
used to designate order (the identifier "iten'usually,
but order could just as well be established on weight
or cost for inventory items records).

Contents of the Presidential File (PRESFILE)

Before attempting to specify a data structure for the Presidential
Data Base an inspection of PRESFILE must be made to see what

data is available. The complete listing of all the data in
PRESFILE is given in Appendix A. In summary, PRESFILE presents
five different types of data groupings which are identified by
the names:

PRES
ELECTION
ADMIN
CONGRESS
STATES

Following each identifier is a collection of data in a specific
format, representing one occurrence of a data type. PRES, for
example, designates that all following data (gp to the next
identifier) presents information about a particular president.
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ELECTION designates that the following data pertains to a
particular election; ADMIN, to a particular administration;
CONGRESS to a particular congress; and STATES to a particular

state.

The format of the data * following a PRES identifier is given
below with respect to an actual example:

PRES
WASHINGT

WASHINGTON
GEORGE

FEBRUARY
22
1732
VIRGINIA
VIRGINIA

-6 FT. 2 IN.

FEDERALIST

ENGLISH
EPISCOPAL
3
SURVEYOR
FARMER
SOLDIER

DECEMBER
14
1799
PNEUMONIA
AUGUSTINE
MARY

data identifier

President-identifier (usually an abbreviation
of the Tast name) ‘

last-name

first-name President's name
middle-initial

month

day birthdate

year

state-born-in

state-identifier (identifier name for the
state born in)

height

party

college

ancestry
religion
#-of-occupations

occupations (number of occupations is
determined by value of
#-of-occupations)

month

day death-date
year

cause-of-death

father-name

mother-name

#-of-marriages

* A1l the data in PRESFILE, including identifiers, were
restricted to ten character representation thus result-
ing in abbreviations of some names.



MARTHA wife h
JANUARY month
6 day marriage-date >marriage-data (number of

occurrences
1759 year of marriage-
0 number-of-children ) data is deter-

mined by value
of #-of-marriages

2 #-of-elections-won

E1789 election-identifiers (number of elec-
E1792 tjons is deter-
mined by value
of #-of-elec-
tions-won)

2  #-of-administrations-headed

- L. .o (number of admin-
:} administration-identifiers istrations is

determined by
value of #-of-

Al
A2

administrations-
headed.)
4 #-of-cabinets
Cl (number of cabi-
C2 ngts is deter-
cabinet-identifiers mined by va]ue
C3 of #-of-cabinets.)

C4

Note that any fields which are not defined (such as middle
initial and college in this example) are represented by ten
blanks.

The format of the data following an ELECTION identifier is given
below: -

ELECTION - data identifier
E1789 election-identifier
1789 - election-year

WASHINGTON winner
FEDERALIST winning-party

69 winning-votes
1 #-of-opponents
ADAMS - opponent (number of occur-
‘ _ rences of opponent-
opponent-data data is determined
FEDERALIST opponent-party by value of #-of-

34 opponent-votes opponents. )
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The format of the data following an ADMIN identifier is given

(number of
occurrences of
vice-president
name is deter-
mined by value
of #-of-vice-
presidents.)

(Number of occur-

rences of state-
data is deter-

“mined by value

of #-of-states-

below:
ADMIN data-identifier
Al administration-identifier
APRIL month A
30 day inauguration-date
1789 year
WASHINGT president-identifier
1 #-of-vice-presidents
JOHN first-name j} _ .
ADAMS surname x;;g president
2  #-of-states admitted
VERMONT state-name
VERMONT state-identifier :} state-data
KENTUCKY state-name
KENTUCKY state-identifier j} state-data

admitted.)

The format of the data following a CONGRESS identifier is given

below:
CONGRESS data-identifier
1 Congress-identifier

2 #-of-Senate-parties



FEDERALIST
17

ANTI-FED
9
| 2
FEDERALIST
38
ANTI-FED
26

The format

STATES
ALABAMA
ALABAMA
1814
MONTGOMERY
51609
29
3556000
21
10
4
BIRMINGHAM
340887
MOBILE
202779

MONTGOMERY

134393
HUNTSVILLE
123519

-15-

Senate-party
number-of-Senators

(number of occur-
rences of Senate-
data is determined
by value of #-of-
Senate-parties)

Senate-data

number-of-Senators
#-of-House-parties

Senate-data

House-party
number-of-members

House-party
number-of-members

(Number of occur-
House-data rences of House-
data is determined
by the value of #-
of-House parties.)

Senate-party :}

House-data

of the data following a STATES identifier is given below.

data-identifier

state-identifier

state-name

year-admitted

capital

area

area rank (as compared to all 49 other states)
population

population-rank (as compared to all 49 other states)
number-of-House-votes
#-of-major-cities
city-name »

- city-population :}
city-name } city-data (The number of
city-population occurrences of

city-data is
-determined by the

value of #-of-
major-cities.)

city-data

city-population
city-name i}

city-population city-data
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Notice that state-identifier state-name are usually the
same. The major difference between the two is that blanks
and special characters are allowed in a state-name but not
for state-identifier. For example, "NEW YORK" {s the
name of the state, but "NENYORK" is the identifier for the
state. (This was a restrictton imposed by the PRESFILE
format rather than the DBMS.) The complete listing of
PRESFILE can be found in Appendix A.

2.4 A Data Structure for the Presidential Data Base

Now that all the data available to the problem is known, an
attempt can be made to structure it.

First off, a record type can be defined to correspond with each
of the five possible data group types (PRES ELECTION, ADMIN,
CONGRESS and STATES). Some of the data in these,groups are
redundant (occur in more than one group) and so an attempt to
eliminate redundancy will be made by specifying relationships
between records. For example, within the group of data describ-
ing a President, the state he was born in and the identifier
for that state are given. This data could be eliminated al-
together if a relation was set up between the President record
and State record specifying that the particular Pres1dent was
born in that State.

After eliminating redundant data the following relationships
are given between record types.

identifier

PRESIDENT

congresses presidents
headed (M:M)  born (1:M)

elections administrations
won (1:M) headed (1:M)
identifier identifier

jdentifier identifier

CONGRESS

{ ELECTION -

population
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Note that all record types are ordered by identifier for
retrieval purposes. STATE is alse ordered by population
size.

The remaining task to be performed is to identify the data
within each record type and identify each piece of data as
an "item," "group," "repeating item" or "repeating group."
Though the contents of the record types are very similar to
the contents of the data groups specified in the PRESFILE
it will be presented here for the sake of clarity.

President Record --

Data represented | Data type
President-identifier item
First-name (item)

Middle-initial (item) President-name group

Surname (item)
month (item)

day (item) Birthdate group
year (item)

Height item
Party item
College item
Ancestry item
Religion item
month (item)

day (item) Death date group
year (item)

Father | item
Mother item
#-of-occupations item
occupation repeating item
Wife (item) h

month (item)

day (item) )Marriage. date*
year (item)
number-of-children (item)

Marriage-data  repeating group

N

* Marriage-date is a group within a repeating group.
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Election Record --

Data represented

Election-identifier

Election-year

Winner

Winning-party

Winning-votes

Opponent (item)

Opponent-party (item) Opponent-data
Opponent-votes (item)

Administration Record --

Data represented

Administration-identifier
month (item)

day}(item) inauguration-date

year (item)
first-name (item)
surname (item)

Congress Record --

Data represented

Congress-identifier
party (item) ,
members (item) :}
party (item) :}

members (item)

Senate-data

House-data

State Record --

Data represented

State-identifier
State-name
Year-admitted
Capital

Area

vice-president-name

Data type
item
item
item
item
item

repeating group

Data‘tXEe

item

group

repeating group

Data type

item
repeating group

repeating group

item
item
item
item
item
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State Record (Continued)

Data represented

Area-rank
Population
Population-rank
Electoral-votes
City-name (item)

City-population (item) City-data

Qgﬁa‘tzge
item
item
item
item

repeating group
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SPECIFYING THE DDL FOR A DATA STRUCTURE

Now that a data structure has been specified, this structure must
be defined in DDL statements for processing by the DBMS. :The con-
ventions of translating the data structure into its equivalent DDL
are given in the rest of this section. The only objects that can
be defined by the DDL are RECORDS, ITEMS, REPEATING ITEMS, and
SETS. Al1 data described in the data structure must consequently
be defined in these terms. Refer to Figure 1, "CARD FORMATS,"

aﬂd EBEure 2, "CARD ORDERING RESTRICTIONS," for proper syntax of
the . :

3.1 A1l data names defined by the user are restricted to a six
character representation. For example, in the Presidential
Data Base Example "President-identifier" and "college" were
two names representing items types in the data structure.
Because of the six character restriction these names must
be truncated or abbreviated. "President-identifier" could
be called IDENT and "college" COLEGE. Names of record types,
however, must be unique for the entire system. This means
that two item types could have the same name "IDENT" as long
as they were contained in two different record types. Two
record types of the name "PRES" would be 111ega1

3.2 Records and Items

Since records and items are objects allowed in the DDL
terminology, the records and items defined in the data
structure may be translated directly into DDL statements.
For example, the data for the Election record cou]d be
defined as such:

RECORD  ELECT

ITEM IDENT CHAR 10
ITEM YEAR INTEG 31
ITEM WINNER CHAR 10
ITEM PARTY ~ CHAR 10
ITEM VOTES INTEG 15

The repeating group in the Election record must be handled
ina special way and will be described later. Notice that
each item is defined to be either "CHAR" or "INTEG." This
specifies what type of data is contained within the 1tem,

a character string or an integer number, respectively. There
are six possible types of allowable data:

INTEG (integer number)

REAL | (real number)

BINARY (binary number)

DBKEY (data base key value)
LOGIC (logical value)

CHAR (character string)



RECORD card:

col 1 - 6
col 8 -13
ITEM card:
col 1- 4
col 8- 13
col 15 - 20
col 22 - é4
col 26 - 31
col 33 - 35
SET card:
col 1- 3
col 8 -13
col 15 - 20
col 26 - 31
OWNER card:
col 1- 5
col 8 -13

MEMBER card:

col 1- 6
col 8- 13

NPAGES card:

col 1- 6
col 22 - 24

-21-

CARD FORMATS

RECORD
record type name

ITEM
item name
item type
legal types: INTEG, REAL, BINARY, UBKEY, LUulL, UHAK
item size
legal size: type maxsize units
INTEG 31 bits
REAL 63 bits
BINARY 256 bytes
DBKEY - always 4 bytes
LOGIC - always 4 bytes
CHAR 256 bytes

depended on item (optional)
max replication factor

SET

set. type name

order

legal orders: FIFO, LIFO, NEXT, PRIOR, IMMAT, SORTED
sort key (if order = SORTED)

OWNER
owner record type name

MEMBER
member record type

NPAGES
data base size (in pages)

Figure 1



II.
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CARD ORDERING RESTRICTIONS

Record Descriptions

1.

10.

Set

Items can only be defined in relation to the record they belong
to (i.e. an item cannot be “ndependent).

The items which make up a record type must be described by ITEM
Cards and immediately follow the appropriate RECORD Card.

The order in which ITEM cards occur after the RECORD Card deter-
mines the order in which the data is physically stored in the
record.

A repeating item is defined when the "max replication factor"
field is assigned a value.

If a replication factor is given for an item, it is assumed to
repeat. '

A repeating item may only be the last item in a record.

The "depending on item" field for a repeating item designates
an item (defined elsewhere in the record description) whose
value specifies the number of occurrences of the repeating
item (for a particular record occurrence).

A depending on item must be of type INTEG.

An item must be defined previously in the record before it can
be used as a depending item in the record.

The depending on item is only checked for if a "max replication
factor" is given.

Descriptions

There must be at least one owner card and one member card for
each set.

If SYSTEM is given as an owner record type name, no other owner
cards may be given for that set.

The owner card(s) for a set must come immediately after the SET
card for the set.

The member card(s) for a set must come immediately after the
OWNER card(s).

A record type must have been defined previously (by a RECORD
card) before it can be used as an owner or member type.

Figure 2



I1. Set Descriptions (Continued)
6. If a sort key is given for a set, it must be an item pre-
viously defined (in a record description) and be of the same
type, size and displacement in all member record types.

7. A sort key item may only be of type CHAR or INTEG.

Figure 2 {Continued)
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3.4
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The maximum size of the data value in each item is specified
as either "10", ten bytes (characters) or "15" and "31" bits
(integer). Table 1 specifies the ranges of allowable size for
each of the six above data types.

Item Size

The DDL allows the user to specify a size for each item defined.
Regardless of the size given, however, the data must be stored
as a full word or some integer multiple of full words. Any
unused space in the full word will be packed with an appropriate
filler (e.g., blanks if the value is a character string and
zeros if the value is an integer.) If a size of 6 bits were given
for an item defined to be of type INTEG, each occurrance of

this item would be reserved a full word of storage. The size
here is only of relevance to the user as it designates some
restriction to the range of values which should be accepted

by the user's program. The DBMS makes no distinction

if the size is 15 or 31 bits (in the case of integers) since

an entire fullword is saved to store any integer value.

Treatment of item size for character strings (type CHAR) or
bit strings (BINARY) is a bit different than that of type
INTEG. Table 1 presents a method of calculating the number
of full words of storage assigned to each occurrence of an
item (as defined by its type and size). It also presents
the range of values allowed for a particular item (as de-
fined by its type and size). Note that the range of values
is directly dependent on the allotted storage space.

Handling Relationships Among Records

It is a simple matter to define record relationships in the
data structure as SETs in the DDL.

For relationships defined as 1:1 or 1:M in the data
structure (take the-relationship between President records
and Administration records for example):

( President )

Elections-won
1:M

Y

Election
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The President record will be denoted as PRES in DDL terminology,
Election record as ELECT and the Elections-won relationship as
PRESEN. The following algorithm can be used:

i. Choose a name for the relationship (it must-bé:unique).
(In this example the name used is PRESEN.)

ii. The record type at the tail of the relationship is
designated as the OWNER record.

iii. The record type (or types) at the head of the relation-
ship is designated as a MEMBER record.

iv. A1l the occurrences of member record types to a particular
occurrence of an owner record can be ordered in some way
if desired (See below.)

The DDL needed to represent the Elections-won relationships is
given as:

SET PRESEN SORTED IDENT
OWNER PRES
MEMBER ELECT

The "SORTED IDENT" phrase means that all member recora
occurrences for a particular owner record occurrence
will be sorted on the item, IDENT, within the member
record. This ordering is for search and retrieval
purposes.

For a relationship defined as M:M the task of specifying this
in the DDL is a little more complex. (The relationship between
Congress and President records will be used as the example.)

The President record is denoted as PRES in the DDL, the Congress
record as CONGRS and the two relationships that will be defined
are PRESCS and CONGPS. Also, another record type must be de-
fined which will be called NUB.

The data structure will be changed to the following by the
use of the NUB record: :

PRES

PRESCS
T:M

NUB

CONGPS
1:M

CONGRS




3.5
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The DDL for this is specified in the same way as for two
1:M relationships:

SET PRESCS FIFO

OWNER PRES

MEMBER NUB

SET CONGRS IMMAT
- OWNER CONGRS

MEMBER NUB

To specify an ordering relationship in the DDL, one item in
the record type to be ordered must be chosen as the sort key.
Take the example:

identifier
President

from the data structure. This specifies that the President
record (PRES) is to be ordered by its identifier item (ca:l
it IDENT). This can be specified by the DDL in the following
manner:

SET PORDER SORTED IDENT
OWNER SYSTEM
MEMBER PRES

The SYSTEM record is a record type defined by the data base
system.

Hand1ing Groups

Since groups are not allowed in the data structure, a group
must be defined in terms of "items". For example, "birthdate"
in the President record must be defined in terms of month,

day, year. Since another date group occurs in the Pres1dent
record (death date) more descriptive names must be chosen such
as MONTHB, DAYB, and YEARB.



3.6

3.7
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Hand1ling Repeating Items

Repeating items are allowed by the DDL with some special
declaration. Take the example of a repeating item as defined
in the Presidential Data Structure which is "occupation" in
the President record type. A maximum Timit of how many times
the item repeats must be specified in the DDL (in this case,
3). An item must be defined to maintain a count of the number
of times the item repeats for any particular occurrence of

the President record. In the DD format, this information is
presented as:

ITEM NoocC INTEG 15
ITEM 0CcCup CHAR 10 NooCC 3

NOOCC is the item which maintains a count of the number of
times OCCUP repeats. The "3" on the right specifies that,
at most, a President can have three occupations listed.

Only one repeating item may be defined for a particular record
type. Should there by more than one defined by the data structure,
it should be thought of as a repeating group (which will be dis-
cussed next).

Last thing to be considefed is that a repeating item is the
last item to be defined (in the DDL format) for a particular
racord type.

Handling Repeating Groups

Any data defined in the data structure as a repeating group
must be defined as a new record type in the DDL. For example,
the repeating group, "marriage-date," in the President record
must be defined as a new record type (call if MARRGE) and a
1:M relationship is formed between it and the PRES record
(with PRES as the owner). The information in marriage-data
can be presented by the following DDL:

RECORD MARRGE

ITEM WIFE CHAR 10
ITEM MONTHM CHAR 10
ITEM DAYM INTEG 15
ITEM YEARM INTEG 31
ITEM CHILDN INTEG 15
SET PRESME FIFO |
OWNER PRES

MEMBER MARRGE



3.8

3.9
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Specifying Data Base Size

One DDL statement that does not directly describe the contents
of the data base, but rather the size of it is NPAGES. The
value associated with it (must be an integer) specifies the
number of pages to be allocated for storing the contents of
the data base. It's true value can only be estimated, but
additions and deletions from the data base must be taken into
account. Exceeding the NPAGES T1imit will result in a warning
message.

Deve]opihg the DDL for the Presidential Example

From the original data structure for this example a new one
can be constructed to show the added record types (due to
repeating groups) and their relationships to the rest of the
data structure. ,

Figure 3 presents the new data structure to be described by
the DDL. Table 2 presents the names given to the records, sets
and items defined in the DDL.

Finally, Figure 4 shows the complete DDL as derived from the
conventions in sections 3.1 to 3.8.

Note that all items which contain character information (e.g.,
FSTNAM and IDENT) are declared to have a length, 10 characters,
equal to that specified in PRESFILE. Though some occurrences
of items carrying integer values (e.g., CAPTAL and AREA in

the STATE record? have Tengths of 15 bits and others of 31 bits,
all have a fullword of storage assigned to them (31 bits of
storage, 32 including the sign bit).
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Record

Names used for Presidential Data Base
Records, Items and Sets

Item

Set

PRES (president)

IDENT (identifier)
FSTNAM (first name)
INITAL (initial)
SURNAM (surname)
MONTHB (month born)

PRESEN (elections won)

PRESAN (administrations headed)
PRESCS (congresses headed)
PRESS (state born in)

PRESME (marriages)

DAYB  (day born)

YEARB (year born)

HEIGHT (height)

PARTY (political party)
COLEGE (college)

ANSTRY (ancestry)

RELIGN (religion)

MONTHD (month died)

DAYD (day died)

YEARD (year died)

CAUSE (cause of death)
FATHER (father's name)
MOTHER (mother's name)

NOOC  (number of occupations)
OCCUP (name of occupation)

MARRGE (marriage)

WIFE (wife's name)

MONTHM (month married)

DAYM  (day married)

YEARM (year married)
CHILDN (number of children)

Table 2
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Record

Item Set

ADMIN (administration

VPRES (vice president)

IDENT (identifier)
MONTH (month started)
DAY (day started)
YEAR  (year started)

FSTNAM (first name)
SURNAM (surname)

NUSTAT (new states added)
CABINT (vice presidents)

ELECT (election)

IDENT (identifier)

ELECTO (opponents)
YEAR (election year)

WINNER (winner)

PARTY (winning party)

OPPON (opponent)

VOTES (number of winning votes)

NAME (opponent's name)
PARTY (opponent's party)
VOTES (opponent's number of votes)

CONGRS (congress)

IDENT (identifier) SMEMBS (senate members)
HMEMBS (house members)

CONGPS (headed by)

SENATE (senate)

PARTY (party name)
NUMBER (number of seats)

HSEREP (house)

PARTY (party name)
NUMBER (number of seats)

Table 2 (Continued)
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Record

STATE (state)

Item

Set

IDENT ((identifier)

NAME

(state name)

YEARAD (year admitted)

CAPTAL (capital)

CITIES (cities)

AREA  (area)

ARANK (rank in area size)

POP  (polulation)

PRANK (polulation rank)

VOTES (electoral votes)
CITY (city) NAME  (city name)

POP

(population)

Record
PRES
ADMIN
ELECT
CONGRS
STATE
STATE

Ordering Relations

Set

porder

aorder
eorder
corder

sorder

stasiz

Ordered on

IDENT (based on
IDENT (based on
IDENT (based on
IDENT (based on
IDENT (based on
PRANK (based on

Table 2 (Continued)
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president's name)
chronological order)
chronological order)
chronological order)
state name)
polulation size)
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RECORD
ITEM
ITEM
ITEM
ITEM
ITEM
ITEM
ITEM

ITEM

ITEM
ITEM
ITEM
ITEM
ITEM
ITEM
ITEM
ITEM
ITEM
ITEM
ITEM
ITEM
RECORD
ITEM
ITEM
ITEM
ITEM
ITEM
RECORD
ITEM
ITEM
ITEM
ITEM
RECORD
ITEM
ITEM

. RECORD

ITEM
ITEM
ITEM
ITEM
ITEM
ITEM
ITEM
ITEM
ITEM
RECORD
ITEM
ITEM

PRES

IDENT CHAR 10
FSTNAM CHAR 10
INITAL CHAR 10
SURNAM CHAR 10
MONTHB CHAR 10
DAYB INTEG 15

YEARB INTEG 3l
HEIGHT CHAR 10

PARTY CHAR 10
COLEGE CHAR 10
ANSTRY CHAR 10
RELIGN CHAR 10
MONTHD CHAR 10

DAYD INTEG 15
YEARD INTEG  3I

CAUSE CHAR 10
FATHER CHAR 10
MOTHER CHAR 10

NOOCC INTEG 15

OCCUP CHAR 10 NOOCC
MARRGE

WIFE CHAR 10
MONTHM CHAR 10

DAYM INTEG 15
YEARM INTEG 31
CHILDN INTEG 15

ADMIN
IDENT CHAR 10
MONTH CHAR 10

DAY INTEG 15
YEAR  INTEG 3l

VPRES
FSTNAM CHAR 10
SURNAM CHAR 10
STATE
IDENT CHAR 10
NAME  CHAR 10

YEARAD INTEG 3l

.CAPTAL CHAR 10

AREA INTEG  3I
ARANK INTEG 15
POP INTEG .31

PRANK INTEG 15

VOTES INTEG 15
CITY
NAME  CHAR 10

POP INTEG .31

Figure 4
The Presidentia] Data Base

3

DDL



RECORD
ITEM
ITEM
ITEM
ITEM
ITEM

- .RECORD

ITEM
ITEM
ITEM
RECORD
ITEM
RECORD
ITEM
ITEM

- “RECORD

ITEM
ITEM
RECORD
SET
OWNER
MEMBER
SET
OWNER
MEMBER
SET
QONNER
MEMBER
SET
OWNER
MEMBER
SET
OWNER
MEMBER
SET
OWNER
MEMBER
SET
OWNER
MEMBER
SET
OWNNER
MEMBER
SET
OWNER
MEMBER
SET
ONNER
MEMBER

ELECT
IDENT
YEAR
WINNER
PARTY
VOTES
OPPON
NAME
PARTY
VOTES
CONGRS

. IDENT

SENATE

- PARTY

NUMBER
HSEREP
PARTY
NUMBER
NUB
PRESME
PRES
MARRGE
PRESCS
PRES
NUB
CONGPS
CONGRS
NUB
PRESEN
PRES
ELECT
PRESAN
PRES
ADMIN
NUSTAT
ADMIN
STATE
CITIES
STATE
CITY
CABINT
ADMIN
VPRES
SMEMBS
CONGRS
SENATE
HMEMBS
CONGRS
HSEREP

CHAR
INTEG
CHAR
CHAR
INTEG

. CHAR

CHAR
INTEG

CHAR

CHAR
INTEG

CHAR

INTEG

FIFO

FIFO

I MMAT

SORTED

SORTED

SORTED

SORTED

FIFO

SORTED

SORTED

IDENT
IDENT
YEARAD

POP

NUMBER

NUMBER

Figure 4 (Continued)



SET
OWNER
MEMBER
SET
QOWNER
MEMBER
SET
ONNER
MEMBER
SET
OWNER
MEMBER
SET
OWNER
MEMBER
SET
OWNER
MEMBER
SET
OWNER
MEMBER
SET
OWNER
MEMBER
NPAGES

STASIZ SORTED
SYSTEM

STATE

PORDER SORTED
SYSTEM

PRES

SORDER SORTED
SYSTEM

STATE

CORDER SORTED
SYSTEM
CONGRS

EORDER SORTED
SYSTEM

ELECT
AORDER SORTED
SYSTEM

ADMIN

ELECTO SORTED
ELECT

OPPON

PRESS IMMAT
STATE

PRES

~36-~

20

PRANK

IDENT

IDENT

IDENT

IDENT

IDENT

VOTES

~Figure 4 (Continued)
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CREATING AND INITIALIZING THE DATA BASE

After the DDL has been specified and stored in some way (either
in a 1ine file in the computer or on cards) it can be used to
generate the Data Base Table File (DBTF). Once this is done the
Data Base File (DBF) can be initialized (a preliminary action
needed before any data can be stored in it).

4.1

4.2

4.3

Qreation of DDL, DBTF and DBF files

As stated above, if the DDL for the data base is not punched on
cards, it can be kept in a line file* in the computer. The
DBTF and DBF files, however, must be sequential files*, If

one DBMS is being developed it is a common convention to call
the DDL file "DDL," the DBTF file, "DBTF" and DBF, "DBF." These

names will be used in the following examnles.

Generation of the DBTF*

First the DBTF file must be created:
$CREATE ~ DBTF  TYPE=SEQ
and then the following program should be run:
$RUN SELW:DDLA 5=DDL 8=0L°TF

assuming that "DDL" is the name of the file containing the DDL
for the DBMS. Two additional parameters may be used in con-
junction with this program: 6=fdname and 7=fdname. 6 designates
where the printed output from the program should be printed

(it defaults. to *SINK*). 7 designates file or device where
block data generated from the program shou]d be generated (it
defaults to *SINK*).

Initialization of the DBF*

After the DBTF has successfully been generated and the DBF has
been created by:

$CREATE DBF TYPE=SEQ
the data base file can be initialized by the following program:
3
$RUN SELW:DBIN X=DBTF  2=DBF
i ’

Once this has been done the data base is ready to be accessed
for storage and retrieval of data.

* The file types, commands, and programs used are particular to
the Michigan Terminal System (MTS?.
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CODING CONVENTIONS FOR DATA BASE ACCESS PROGRAMS

Some conyventions are common to any programs used to access the
data base whether it is to store data, modify data stored, or
retrieve data. (A1l examples of programs in this paper will be
written in FORTRAN). ‘

5.1

Common Areas and Block Data

A11 the RECORD, ITEM and SET names defined in the DDL (e.g.,
PRES, IDENT and PORDER in the Presidential Example) have to

be represented as character strings (i.e., 'PRES ',

'IDENT ',-and 'PORDER ', respectively) in order to be used
by the Data Base Control System (DBCS) subroutines* for access
programs. For example, a call to a DBCS routine could be
stated as:

CALL FMSK('PORDER ' ,BUF,IERR)

An alternative to enclosing all DDL names in quotes is to
define a constant to hold each character string:

INTEGER PORDER(2)
DATA PORDER/ 'PORD','ER '/
(Note that the constant, PORDER must be of dimension '2' to

hold six characters.**Now the same CALL statement can be
written as

~ CALL FMSK(PORDER,BUF,IERR)

which saves a considerable bit of coding since the constant
will probably be used several times in a program.

A Tot of coding effort can be saved by usage of the FORTRAN
COMMON statements and BLOCK DATA facility. A1l of the constants'

‘value assignments and type assignments (e.g., INTEGER) can be

given by the BLOCK DATA subprogram and COMMON statements which car
be used to relate:. these constants in BLOCK DATA to the main
program and any subroutines.

The information in the BLOCK DATA subprogram and COMMON areas
are usually required for any subsequent programs and can be
saved for this purpose also.

An example format of a BLOCK DATA subprogram is given in

Figure 5. The COMMON area, NAMS, contains all the constant
names. The second COMMON area, PARS, contains. the buffer
variables used in common with several programs and subroutines.

* Those subroutines described in ISDOS Working Paper No. 88

** If the DBMS is to be written to conform to ANSI standards, the

DATA statement should specify Hollerith formats:
DATA PORDER/4HPORD,4HER /
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FATHEK ¢y MUTHER, NUULCyUC(UP,NAR&Ch,HLFE.

MUNTHA y DAYM YEARM g CHILON ADMI'N, yMCNTH,

DAY YT ARYVPRES,,STATE ’1AMP'YFARAH ,;.

CAPTAL AREAJARANKy PP, PRA‘KLVQTLSU,L

CITY ELECTyWINNER y OPPON, LUN§PS'SLNAIF|

NUMBER ¢HSFREP yPRESHME, PRESCS)PRESEN,.
PRESANJNUSTATCITIES,) CABINT, o SMEMBS yHMEMBSy
STASIZyPORNER,ySCRNER, COKGERY,ECRDER y AURDER

ELEUCTO,PRESS 4NUB»CONGRS

INTEGER PRE S(zi,luFNr(Z),rsruAatza,INITAL(Z).SURNAM(Z).
MUNTHR{2) 9 DAYB{2) yYEARR(2 ) oHE LGHT (2) s PARTY.(2) 4 COLEGE(2),
ANSTRY(Z),P&LIGN(Z)yMn\THD(Z).DAYD(&),YEARD(Z);CAUSF(Z)o
FAIHEP(Z).NLTHER(Z),V‘uCL(Z):UCCLPL&l,MARﬁbE(2)vNIFE(Z)v
MONTHM(2) 3DAYM{2) g YEARM(2) CHLLON(Z)oADMIN(Z).MUNTH(Z)o
DAY (2)yYFA P()).VPPLC(’),STATf(Z)ahAﬁulZ)vYEARAU(Z)o
CAPIAL(’)'AREA(?),AHANK(Z),PﬁP(Z)vPKANK(219VQTES(2)o
(lTY(Z)"LFLT(Z),HINNF&(Z)cCﬁPLN(&l;LuNbRS(Z).SENAT (2),
NUMBER (2 )oHSFKEP(Z)yPhrSME(Z)vﬁktSC&(ZkoPRPSENlZ)v
PmLsAN(Z).NUSTAT(Z).CITIEJ(Z).CABINT(ZI-SMEMBS(Z),HMEMBS(Z),
srAsIZ(Z).PURWFR(Z),snxvfk(Z).cuknFR(Z).coRnFR(Z),ADRWFR(Z)o
FLECTO(2), PPcS%(?).hUB(Z).CONGPS(Z)

CUMMON/PARS/NUM, BUF EOF

INTEGER NUMyRUF(3)

LOGICAL EOF

DATA PRFS /'PRESY, v/

DATA IDENT /ZYIDEN'y "1 v/

UATA FSTNAM/'FSTN','AM 1/

CATA INITAL/YINITY,0AL Y/

DATA SURNAM/YSURN® ,vAM 0/

DATA MUNTHR/Z'MONT ', *HR ¢/

DATA DAYB ' /'DAYB', ' '/

DATA YEARB /'YFAR', 'R V/

DATA HEIGET/'HELG'y'*HT v/

ATA PARTY /'PARTI, 'Y '/

DATA CULEGT/'COLFY,'GE Y/

DATA ANSTRY/ZOANST','RY '/

DATA RFLIGN/'RELI'W'GN /

DATA MONTHD/Z'MONTY,'HD v/

DATA DAYD /'DAYD',? v/

DATA YDARD /'YEAR','[: v/

DATA CAUSF /'CAUSY,'E v/

DATA FATHER/VYFATHY,'FR 8/

DATA MOTHER/YMATHY, 1R Y/

DATA NOUCC Z'NDOC?*,'C v/

NATA GCCUP /%0CCHT, P v/

DATA MARRGE/'MARRY ' GE '/

NATA WIFD  /YWIFFe, '/

DATA MONTHA/ZYMONT Y, vHM v/

DATA DAYM  /'DAYMY ! v/

DATA YEARM JOYLARY, '™ 1/
DATA CHILON/Z'YCHIL' o'ON ¥/
DATA ADMIN /YADMIY, ' Y/
NATA MINTH ZYMONTV,'H 0/
DATA DAY /DAY 0, v/
DATA YEAR /OYEARY,? '/
DATA VPRES /'VPRE!,'S 1/

Figure 5 Block data example



&1 PATA STATE /'STAT, 'L v/
% DATA NAMD  /YNAMEY 0 v/
U3 DATA YOANAD/VYEARY 04D v/
b UATA CAPTAL/ZYCAPT' YAl '/
65 DATA AKFA  JYAREAY, v/
(£33 DATA ARANK /PARAN?Y, 1K 1/
a1 DATA PP PRSI v/
68 NETA PRANK [JIPRANY , VK v/
&4 DATA VOTES /1ynTer, oy v/
70 DATA CITY © /1CITY Y, v/
71 GATA ELECT /VELECY,'T v/
12 DATA WINNEK/ZUWINNY g LR v/
73 DATA UPPUN /10PPIIY, N v/
14 CDATA CONGRS/ZYCONGY ' kS 1/
75 DATA SENATE/YSENA®,ITE v/
16 DATA NUMBER/YNUMBY,*LR 1/
it DATA HSEREP/VHSERt 0D vy
78 DATA PRESMEJIDRESY, i v/
7y DATA PRESCS/Z'PRESY,10S 1/
34 DATA PRESEN/IPREST 1N 1/
41 DATA PRESAN/VPRESY, 94N 1/
82 DATA NUSTAT/ZINUSTY ,'AT 1/
&% DATA CITIRS/VCIT 085 v/
s DATA CABINT/YCABIYINT 0/
#%5 DATA SMEMBS/ISMEMY J1ES 1y
i 6 DATA HMEMBS/VHHAENMY JIRS 1y
37 DATA STASTZ/'STASY,v17 v/
38 BATA PUORDRIR/ZYPORNY, TR 1y
39 DATA SCGRDER/ZSORDY 4 'RV /
91) DATA CORDER/YCORDY, TR vy
41 GATA EUPDER/JVYEDRDY viR vy
G2 DATA ACEDER/YAORDY J4ER 1)
93 NATA ELTCTOQ/YRLECY, ' T v/
it DATA PEESS /7PRESY, 1S v/
R DATA NUE © /'NUE %, ° v/
Y UATA CONGPS/ZYCUNGY, 1Py v/
G END

]"*. [ 1 | o

Figure 5 Bloek data example



5.2

5.3

-41-

Buffer Variables

Buffer variables are variables used totemporary store data
values as they pass to, or from, the data base. As specified
in the COMMON area, PARS, NUM is a buffer variable used to
hold all integer numerical data. BUF is a dimension 3 buffer
variable which is used to hold all the ten character strings
as read from PRESFILE. Note that in the Presidential Example
all data is read in as ten characters and stored in BUF.

Then the data is stored in the data base as a character string
(ten characters) or converted to an integer and stored as a
number. In DBMS, where many different sizes of data (measured
in terms of fullwords), or types of data (logical, real, etc.)
are to be read, a buffer variable must be defined for each
different size and type. For example, if strings of 10 char-
acters and 30 characters were to be manipulated the two buffers
to handle these strings could be defined as:

INTEGER  BUF1(3),BUF2(8)
In any case, Table 1 given in Section 3, can be used as an
aid in determining the dimension of the buffer variables to handle
large character and bit strings. To define a buffer variable
to hold double word size:
REAL* 8  RBUF

Access of the DBF and DBTF

Reference can be made to the Data Base File and Data Base Table
File in a DBCS subroutine through assignment to logical IG units.
For example, if the assignment of 2=DBF and 3=DBTF was made on

the MTS $RUN command, the files could be referenced in the follow-
ing manner:

CALL OPEN(2,3,100,IERR)
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General Program Formats

Regardless of the purpose of the program accessing the data
base a general format is inherent. The figure below presents
the general format for main programs,

COMMON/NAMS/

INTEGER ARRAY
. any data declarations particular
to the main program

CALL REPINT
CALL NEWREP(.FALSE.)
CALL OPEN(2,3,100,IERR)

program code

CALL CLOS(0,ARRAY,IERR)
END

REPINT and NEWREP perform initialization required before
using the report subsystem subroutines (to be described later).
OPEN specifies the DBF and DBTF files to be accessed by the
program and CLOS closes these files properly. The figure
below presents the general format for subroutines used in
accessing the data base.

SUBROUTINE "routine-name
COMMON /NAMS/

to the subroutine

} code

j} any data declarations particular

RETURN
END
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POPULATING THE DATA BASE

One major function of the DBMS is to populate the data base (i.e.,

store occurrences of each type of SET, RECORD and ITEM defined by

DDL). There are several subroutines described in ISDOS Working

Paper No. 88 and in the PSA software documentation which are helpful (if not
necessary) in accomplishing this.

6.1 Reading Data from the Input File

Before any data can be stored in the data base it must first
be read from some input file or device. The QROPEN, QREAD
and QRCLOS routines can aid in reading the data. QROPEN
specifies which file the data is to be read from, and the
size of the Togical record to be read by QREAD. For example,

CALL QROPEN(1,10,100)

specifies that the file used is assigned to Logical I/0 unit

1 and the logical record size is ten characters within a

block of size 100 (this obviously means that 10 records per
R]?Ck will be read as is the case of PRESFILE shown in Appendix

QREAD reads in a logical record, stores the data and sets a
switch should an end-of-file be encountered. For example,

CALL QREAD(10,BUF,EOF)

specifies that the first 10 characters (which in this case is
all the characters) of the logical record be stored in the
variable BUF. EOF is a logical variable which will be set to
.TRUE. if an end-of-file is encountered. Since all data is
read in a character format the subroutine CTOI can be used

to convert character to integer. For example,

CALL CTOI(BUF,1,10,NUM)

will convert the character form of the number stored in BUF
(starting in column 1 and which is ten characters long) to
integer form and place the result in NUM. This is necessary
when integer data is actually to be stored in the data base. If
a data base "item" was defined to contain character information
(in the DDL) then only character data can be stored in it.
Likewise with integer or real numbers as data.

Finally QRCLOS closes the file designated in QROPEN. For
example,
CALL QRCLOS

accomplishes this.
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Storing Data

Now that data can be read by the access . program in some
form (character and integer are the forms concerning this
application) it must be stored in the data base as an "item"
for later retrieval. The following routines described in
this section are considered the basic subset of subroutines

éfrom*ISDOS Working Paper No. 88) needed to populate a data
ase,

FMSK  Used to find a particular member record occurrence
in a particular set.

CR Used to create record occurrences.

SFR Used to store data in a particular "item" of a
particular record.

AMS
SRM:} Used to define relationships between a record
SOM occurrence and a particular set.

SMOVE Used to store data in a "repeating item".
FMSK  ~ Find Member of a set based on Sort Key

This routine was used (in the Presidential example) to check
that a record occurrence based on the record identifier (sort
key) for a particular record type had not been previously
stored in the data base. For example, if BUF contained the
identifier "WASHINGT" the call

CALL FMSK(PORDER,BUF,IERR)

would check member record occurrences of the set PORDER to
see that an occurrence has the sort key value contained in
BUF. (The reader may note that this operation is consis-
tent with the DDL specified for the Presidential example,
i.e., PORDER is a defined set sorted on the item IDENT in

the PRES record type and "WASHINGT" is the value IDENT will
take on for the PRES record occurrence for George Washington.)
If a record occurrence can not be found that has "WASHINGT"

as an identifier, IERR will take on the value -1. Otherwise,
the record occurrence found will be made the current member
of the set PORDER. This makes it possible to store or re-
trieve data from the record occurrence. If IERR has the value
-1, the record occurrence does not exist and a record occur-
rence must be created before any data can be stored in it.

CR  Create a Record occurrence
This routine is used to create an occurrence of a particular

record type (e.g., PRES) so that data may be stored in it and
relationships to other record occurrences may be defined.

~* The subroutine SMOVE description can be found in the PSA

software documentation package.
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For example, an occurrence of a PRES record type can be created
by the call: :

CALL CR(PRES,KEY,IERR)

The data base key value for this occurrence is returned in KEY
and any error codes are returned in IERR.

SFR * Set Field in the current ggcbrd‘

This routine is used to store data in a particular item (field)
in a record occurrence. This would be used to store the char-
acter string "WASHINGT" contained in BUF in the item called
IDENT in a PRES record occurrence. For example,

CALL SFR(IDENT,PRES,BUF,IERR)

would store the value of BUF in the item IDENT of the current
PRES record occurrence. Any error code would be returned in
IERR. It is important that BUF and IDENT are defined to hold -
the §ame type of data (i.e., INTEGER, CHARACTER, REAL, LOGICAL,
etc.

AMS ~ Add a particular record occurrence as a Member of a Set

Now that IDENT has a value the record occurrence may be added
to the set PORDER as a member. (This could not have been done
previously because PORDER is sorted on IDENT values.) For ex-
ample,

CALL AMS(PORDER,PRES,IERR)

adds the current PRES record occurrence to the set PORDER and
makes this record occurrence the current member of the set.

The record occurrence is added to the set according to any
ordering criteria defined in the DDL (i.e., FIFO, SORTED, etc.).

At this point the particular record occurrence is the current
member of the record type PRES and the current member record
occurrence of the set PORDER.

SRM Set Record occurrence based on current Member of set

In the case where the member record occurrence was found, this
routine can set the current member of a set to be the current
record occurrence of a particular record type. For example,

CALL SRM(PORDER,IERR)

would set the current member record occurrence of the set PORDER
to also be the current record occurrence of its particular
record type (which in this case is the PRES record type).

At this point the particular record occurrence is the current
record occurrence of the record type PRES and the current
member record occurrence of the set PORDER.
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SOM  Set the current Owner of a set, based on the current
* Member of a set.

This routine is used to set up relationships between two par-
ticular record occurrences. Before a record occurrence is
designated as a member of a set its owner must be defined.
(In ordering relationships this is not necessary since there
is only one owner record occurrences; SYSTEM). For example,

CALL SOM(PRESME ,PORDER,IERR)

makes the current member record of the set PORDER to be the
current owner record of the set PRESME (marriage relationships).
Once a marriage record (MARRGE) is created it can be related

to a particular owner record by simply adding it to the PRESME
set. For example,

CALL AMS(PRESME,MARRGE ,IERR)

designates that the current MARRGE record is a member of the
set PRESME. Its related owner record is defined by ‘the pre-
viously used SOM routine.

SMOVE  String MOVE

This routine is used to store data in a repeating item. Using
the example of the repeating item defined in the Presidential
DDL:

ITEM  NOOCC INTEG 15

ITEM  OCCUP CHAR 10 NOOCC 3

Remember that the value of NOOCC is the number of occurrences of
the repeating item OCCUP for any given occurrence of the PRES
record. When NOOCC=3 there must be three occupations stored
(each as a 10 character name). Also note that 3 is the maximum
number of occurrences of the repeating item. Assuming that

the number of occurrences of OCCUP (value of NOOCC) is supplied
by PRESFILE before the values for OCCUP, (the format of PRESFILE
shows this to be true) this data can be read and stored in the
following manner. .

CALL QREAD(10,BUF,EOF)
CALL CTOI(BUF,1,10,NUM)
CALL SFR(NOOCC,PRES,NUM,IERR)
IF (NUM .EQ. 0) GOTO 111
PTR=1
INC=NUM
DO 11 I=1,INC
CALL QREAD(10,BUF,EOF)
CALL SMOVE(B,PTR,BUF,1,10)
11 PTR=PTR+10
CALL SFR(OCCUP.PRES,B,IERR)
1m .
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First the value to be given NOOCC is read, converted to
integer representation and stored, A test is made to see
that if any occurrences of OCCUP exist and branching is
done accordingly. The repeating item OCCUP can be con~
sidered to be one large storage location (hig enough for
3 values) and so a pointer is used (PTR) to specify where
in the storage location the data will be stored. Figure
6 shows the format of this location.

1234567890 1234567890 1234567890

YT

OCCUP #1 OCCUP #2 OCCUP #3

Figure 6

INC is used to contain the NOOCC value in the DO statement.
(This is a convention used throughout the coding process, rather
than using NUM. Since NUM might be used within a DO loop, its
value can be modified accidentally.) Next, each occurrenc. of
OCCUP 1is read and stored in the variable B (dimension 8, to hold
thirty characters). Note that PTR, INC. and B.are all declared
as integer variables. SMOVE is then used to store each occuriance
of OCCUP in B at its proper position (as designated by PTR). It
is also specified that all ten (10) characters are to be stored
starting at the first (1). Note that PTR will take on values of
1, 11 and 21. Finally, after all available occurrences of OCCUP
have been stored in B the contents may be transferred to OCCUP
in the data base via the SFR subroutine.

Code to Populate the Presidential Data Base

Now that some of the basic .operations have been describedlthey
can.all be related together to show how the data in PRESFILE can
be stored in the Presidential data base.

A main program is used to identify the type of data that will be
read from PRESFILE (i.e., one of the five types: PRES, ELECTION,
ADMIN, CONGRESS or STATES data), After this is determined the
appropriate: subroutine is called that will handle storage of this
data (i.e., CRPS, CREN, CRAN, CRCS or CRSS, respectively).

To generate the object code for this code:
$RUN *FTN PAR=SOURCE=BLOCFILE+ADMIN+CONGRS+ELECT+MAIN+PRES+STATE L.OAD=CODE
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BLOCFILE, ADMIN, etc. are the names of the files contain-

ing the subroutines, block data and main program code for the
population operation, Table 3 presents relationships between
the data in PRESFILE, the subprogram handling it and the file
holding the source code for the subprogram.

Table 3
Date type in Subprogram handling Source code
PRESFILE this data type file name
Data type identifiers main program | MAIN
PRES data CRPS subroutine PRES
ELECTION data CREN subroutine - ELECT
ADMIN data CRAN subroutine ADMIN
CONGRESS data CRCS subroutine 'CONGRS
STATES data CRSS subroutine 'STATE
BLOCK DATA 'BLOCDATA

After the object code has been generated, the code can be 1inked
up to the appropriate DBMS routines (e.g., QREAD, SFR, SMOVE,
etc.) and executed by issuing:

$RUN' CODE+SELW:DBLIB 1=PRESFILE 2=DBF 3=DBTF

The rest of this section presents listings of the source code
for the above subprograms.
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ok MAIN PRUGRAM %%k
* COMMON AREAS FOR MAIN *
COMMON/PARS/NUMBUF 4 EOF
INTEGER NUM,BUF(3)
LOGICAL EOF
* DEFINE VARIABLES TO 3E USED IN THIS SUBPROGRAM *
INTEGER ARRAY
* REPORT INITIALIZATION PROCEDURES *

CALL REPINT
CALL NEWREP{ FALSE,)

* UPEN THE DATA BASE FILE AND DATA BASE TABLE FILE
(LOGICAL 170 UNITS 2 AND 3 RESPECTIVELY) *

CALL OPEN(2+43,10041ERR)

* OPEN PRESFILE(LOGICAL 1/0 UNIT 1) TO BE READ BY BLOCKED
NDATA [/0 ROUTINES *

CALL QROPEN{L1+10.100)

* READ FIELD IN PRESFILE(SHOULD CONTAIN A DATA TYPE
IDENTIFIER) *

CALL UREAD(10,BUF.EQF)
* END PRUCESSING SHOULD AN END-UF-FILE BE ENCOUNTERED *
[F (EQF) GOTO 999
* TEST Tu SEE IF THE IDFNTIF[ER SPECIFIES PRESIDENTIAL DATA =*

J=ISCUMP{BUF 414 "PRES' 4+144)
[F (J .NE. O) GOTO 98

% IF SJs CALL ROUTINE CRPS TO HANDLE THIS TYPE OF DATA *

CALL CRPS
GOTY 99

* TEST TO SEE IF THE IDENTIFIER SPECIFIES ELECTION DATA *

J=1SCOMP(BUFs 1+ 'ELECTION 41,8)
[F (J «NE. 0) GOTO 97

* IF SO, CALL RDUTINE CREN TO HANDLE THIS TYPE OF DATA *

CALL CRET
GNTY 99

% TEST TU SEE IF THE IDENTIFIER SPECIFIES ADMINISTRATION DATA *

J=ISCUMP(BUF, 1, YADMIN"'y14+5)
IF (J «NE. 0) GUTO 66



* IF SO, CALL ROUTINE CRAN TO HANDLE THIS TYPE OF DATA *

OO0

CALL CRAN
G310 99

* TEST TU SEE UF THE IDENTIFIER SPECIFIES CUNGRESS DATA *

96 J=ISCUMP(BUF 41, *CONGRESS*v148)
[F (J «NE. 0) GOTO 95

G
G * TF SO, CALL ROUTINE CRCS Tu HANDLE THIS TYPE OF DATA ¥
c .
caLL CRCS
GOTO 99
C
C #* TEST TO SEE IF THE ITOENTIFIER SPECIFIES STATE DATA *
G

995 J=ISCOMP(BUFs Lo *STATES'y146)
[F (J «NEs 0) GUTO 94

C
G * [F SU, CALL ROUTINE CRSS TO HANDLE THIS TYPE OF DATA =*
C
CALL CKRSS
GOT0 99
C
G % ILLEGAL IDENTIFIER ENCOUNTEREDs PRINT WARNING MESSAGE
G AND STOP *
G
94 CALL BUFBLD{Lly1le31+31HWARNING= RECORD-TYPE)
CALL BUFBLD(10+14104BUF)
CALL PBUF(2+04+. TRUEW)
C
C * CLOSE PRESFILE *
C

999  CALL WRCLUS

#* CLOSE THE DATA BASE *

YOO

CALL CLOS{O+ARRAY, IERR)
END
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SUBRUUTINE CRPS

*xk%k THIS ROUTINE HANULES ALL DATA FOLLUNtNG A
PRESIDENT DATA TYPE IDENTIFIER ¥%¥kx

* COMMON AREAS FOR CRPS *

CUMMON/NAMS/PRES IDENTy FSTNAM, INITAL y SURNAM,

MUNTHB 3 DAYB s YEARB ¢HE IGHT y PARTY 4 COLEGE s
ANSTRYsRELIGNyMONTHD+DAYDW YEARDSCAUSE,
FATHER MOTHER NOOCC+OCCUP»MARRGE,WIFE,
MONTHMy DAYMYEARM,CHILDNy ADMIN,MONTH,
DAY s YEARVPRESSTATE+NAME.YEARAD,
CAPTAL+AREA,ARANK+POP,PRANKVOTES,
CITY+ELECT+WINNERUPPUNsCONGRSySENATE,
NUMBERyHSEREPyPRESME,PRESCS 4 PRESEN
PRESAN+NUSTAT,CITIES,CABINT »SMEMBS y HMEMBS »
STASIZ+PORDER,SORDER,CORDER EORDER ¢ AORDER,
ELECTO.PRESS +NUBsCONGPS

INTEGER PRES(2) +IDENT(2)FSTNAM(2) 4INITAL(2) +SURNAM(2),
MONTHB(2)+DAYB(2) s YEARBI(2)yHEIGHT(2),PARTY(2),COLEGE(2) »
ANSTRY {2) 4RELIGN{2) ,MONTHD(2)DAYD(2),YEARD(2)CAUSE(2),
FATHER{2) +MOTHER(2) yNQOCC(2),0CCUP{2) yMARRGE(2)+WIFE(2),
MONTHM{2) s DAYM(2) 4y YEARM(2) ,CHILDN(2) ,ADMIN(2) 4y MONTH(2)
DAY(2) «YEAR(2) sVPRES{2) 4 STATE{2) yNAME(2),YEARAD(2),
CAPTAL(2)AREA{2)+ARANK(2),POP(2),PRANK(2),VOTES(2),
CITY(2)sELECT(2) JWINNER{2),0PPON(2) +CONGRS(2)4SENATE(2),
NUMBER(2) ¢HSEREP(2) »PRESME(2) 4PRESCS(2)4+PRESEN(2),
PRESAN(2) 4NUSTAT(2)sCITIES(2)CABINT(2) 4 SMEMBS(2) +HMEMBS(2),
STASIZ{(2) +PURDER(2)+SORDER(2)+CORDER(2)+EORDER(2),AORDER(2),
ELECTO(2) 4PRESS({2)+NUB(2) +CCNGPS{2)
COMMON/PARS/MNUM,,BUF, EOF

INTEGER NUM,BUF(3)

LOGICAL EOF

[ac B S B ot BN ~c B ac B A BN 2B ol A B o Wi 2¢]

I T I I o B A a2 )

* DEFINE VARIABLES TO BE USED IN THIS SUBPROGRAM *
INTEGER B(8)4+PTR

* READ THE‘PRESIDENT INDENTIFIER FROM PRESFILE *
CALL QREAD(10,BUF,EQF)

%* TEST Tu SEE IF THE PRESIDENTY IS ALREADY IN THE
DATA BASE =

CALL FMSK(PORDERyBUF, IERR)
If (IFRR 46T, -1) GOTO 110

* IF SUy GU TO 1105 IF NOT, CREATE A RECURD OCCURRENCE
FOR HIM AND STORE THE TUENTIFIER '*

CALL CR(PRES+KEY, IERR)
CALL SFRIDENTPRES+BUF.IERK)

¥ ADD THIS RECURD OCCURRENCE TO THE SET *PORDERY =*

CALL AMS(PORDERPRFS.IERR)
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GITO 112

¢
¢ % MAKE THE RECURD THE CURRENT RECORD UCCURRENCE
¢ (OF THE RECORD TYPE 'PRES' *
‘

it) CALL SRM(PORDER, IERR)
o % READ THE PRESIDENT'S LAST NAME AND STORE IT IN

'SURNAMY

¢

112 CALL QREAD{10,BUF,EQF)
CALL SFRUSURNAM,PRES,BUFy IERR)

¥ RFAD HIS FIRST NAME AND STDRE IT IN *FRSTNAM' x*

OO

CALL QREADI{10,BUF,EOQOF)
CALL SFR(FSTNAM,PRES,BUF,IERR)

¥ READ HIS MIDDLE INITIAL AND STORE IT IN 'INITAL® *

CALL UREAD{10,BUF+EOF)
CALL SFRUINITAL,PRES+BUF, [ERR)

C * READ HIS MONTH OF BIRTH AND STORE IT IN *MONTHB! *

CALL QREAD(LO,BUF.EQF)
CALL SFR(MONTHB,PRESsBUFs IERR)

* READ HIS DAY OF BIRTH. CONVERT TG NUMBERs AND
STORE IN 'DAYR?® *

OO o

CALL QOREAD(10,BUF+ECGF)
CALL CTOI{BUF.1,10,NUM)
CALL SFR(DAYB,PRES,NUM, IERR)

* READ HIS YEAR OF BIRTH, CONVERT TO NUMBER, AND
STORE IN 'YEARB' *

CALL 9READ(10,4BUF.EQF)
CALL CTOI(BUF+14+10+NUM)
CALL SFRUYEARB.PRES,NUM+LERR)

¥ READ STATE NAME(AND STATE IDENTIFIER) BORN IN.
ONLY STATE IDENTIFIER NEED BE USED TO FORM THE
RELATIONSHIP BETWEEN 'PRES' AND 'STATE' RECORDS *

e o ial

fe 1

CALL QREAD(LO+BUF,EDF)
CALL QRFADC10,BUF, EDF)

%« TEST T SEE IF THE STATE IS ALREADY IN THE DATA BASE *

CALL FMSK(SORDFER«BUF,IERR)
IF (IERR .CGTe -1) GOTO 101

* IF SOs GO TO 10L: IF NOT. CREATE A RECORD OCCURRENCE
FOR IT AND STORE STATE IOENTIFIER IN IDENT *

[ < X EenY

CALL CRUSTATE KFY, IERR)
CALL SFRUIDENT.STATE.RUF,I1ERK)
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¥ ADD STATE RECORD UCCURRENCE TO SET *SORDER' *
CALL AMS{SCRDERsSTATE,IERR)

%* FORM THE RELATIONSHIP(STATE OF BIRTH) BETWEEN
PRESIDENT AND STATE *

CALL SUOM(PRESS,SORDERsIERR)
CALL AMS{PRESS,PRES, IERR)

%* READ HIS HEIGHT AND STORE IN 'HEIGHT' *

\

CALL WREAD(10,BUF,EOF)
CALL SFR{HEIGHT,PRES,BUF, IERR)

% READ HIS PARTY AND STORE IN 'PARTY' *

CALL OREAD(10,BUF,EDF)
CALL SFR{PARTY,PRES,BUF+IERR)

% READ HIS COLLEGE ATTENDED AND STORE IN *COLEGE® *

CALL OREAD(10,BUF,EUF)
CALL SFR(COLEGEPRES,BUF, IERR)

* READ HIS ANCESTRY AND STORE IN 'ANSTRY' *

CALL QREAD{10,BUF.EQF)
CALL SFR{ANSTRY,PRES,BUFsIERR)

* READ HIS REL IGON AND STORE IN *RELIGN' *

CALL WREAD(10,BUF+EUF)
CALL SFR{RELIGN+PRES,BUF s IERR)

* READ NUMBER OF OCCUPATIONS, CONVERT TO NUMBER,
AND STORE IN 'NOOCCY *

CALL QREAD(10,BUF+EUF)
CALL CTOT(RUFe1+104NUM)
CALL SFR(NOOCC,PRES,NUMy IERR)

¥ TEST TO SEE IF ANY OCCUPATION DATA SHOULDL BE STURED
AS A REPEATING ITEM *

IF (NUM JEQ. O) GUTO 111
PTR=1
INC=NUM

* PACK THE OCCUPATIONS INTO A TEMPURARY BUFFER
(BUF) BEFORE STORING IN DATA BASE *

DO 11 I=1,INC
* READ AN UCCUPATION AND STORE IN 'BUFY *
CALL OREAD{10,BUF,EUF)

CALL SMOVE(B+PTRBUF+1+10)
PTR=PTR+10



v

G * STURE THE CONTENTS OF *BuUF' INTO 'OCCUPY *
CALL SFR{OCCUP.PRESsB.IERR)

* READ MUNTH DIED AND STURE IN *MONTHD®* *

111 CALL QRFAD(104+BUF,EQF)
CALL SFR(MNNTHD,PRES.BUF, [ERR)

* READ DAY DIEDs, CONVERT TO NUMBER, AND STURE IN fDAYD' %

YO O

CALL JREAD(10,BUF.EDF)
CALL CTOI(BUF,14+10,NUM)
CALL SFR(DAYD,PRES,NUM,IERR)
¢
G * READ YEAR DIED, CONVERT TO NUMBER, AND STORE IN 'YEARD' %

CALL WRFAD(10+BUF,EDQF)
CALL CTOI(BUFs1+10,NUM)
CALL SFR{YEARD,PRES.NUM,IERR)

% READ CAUSE OF DEATH AND STURE IN *CAUSE' *

OO

CALL QREAD(10,BUF,EOF)
CALL SFR{CAUSE+PRES»BUFe.IERR)

* READ FATHER®S NAME AND STORE IN *FATHER' *

O

CALL QREAD{10,BUF.EOQF)
CALL SFR{FATHER+PRES+BUF s IERR)

* READ MOTHER'S NAME AND STORE IN 'MOTHER' *

OO0

CALL QREADI{10.BUF,EDF)
CALL SFR{MOTHER +PRES.BUF,s IEKR)

* READ NUMBER (OF MARRIAGE DATA DCCURRENCES AND
CONVERT TO NUMBER *

OOO0

CALL QREAD(10+BUF,EODF)
CALL CTOI(BUF.1+10sNUM)

* SPECIFY RELATIONSHIP BETWEEN PRESIDENT AND
MARRIAGE DATA *

[on Shon o Jhap 4

CALL SOM(PRESMEPORDER, IERR)
INC=NUM

* CREATE MARRIAGE RECURD AND STORE MARRIAGE DATA FOR
EACH MARRTAGE DATA QOCCURRENCE *

o EalaNe!

PO 12 I=1.INC
CALL CR(MARRGE.KEYsIERR)
CALL AMS(PRESME MARRGE,. IERR)

*READ NAME OF WIFE AND STORE IN 'WIFE' *

aaon

CALL OREAD(10:4BUF4ENF)
CALL SFR{WIFEMARRGE +BUF+IERR)

O
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* READ MONTH UF MARRIAGE AND STORE IN YMUNTHM' *

CALL QRFAD(10+BUF,ENF)
CALL SFR{MONTHM MARRGE BUF+IERR)

* READ DAY OF MARRIAGE, CONVERT TO NUMBER, AND
STORE IN *DAYM! x

CALL OQREAD(10,8BUF.EQF)
CALL CTOL(BUF 1L +10sNUM)
CALL SFR{DAYM,MARRGE,NUM,y IERR)

* READ YEAR OF MARRIAGE, CONVERT TO NUMBER, AND
STORE IN 'YEARM?' 3

CALL QREAD(10.BUFLEQF)
CALL CTOI(BUF,14+10,NUM)
CALL SFRYEARM,MARRGF+NUM, IERR)

* READ NUMRER OF CHILDREN FROM MARRIAGE, CONVERT TU NUMBER,
AND STORE IN 'CHILDN®' x*

CALL QREAD(10,BUF,EOF)
CALL CTOT(BUFs14104NUM)
CALL SFR{CHILDN MARRGE NUM, IERR)
¥ READ NUMBER OF ELFCTIGNS WON AND CONVERT TO NUMBER *

CALL QREAC(10,BUF,EJF)
CALL CTUI{BUF,1,10,NUM)

* [F PRES[DENT WON NO PRESIDENTIAL ELECTIONS, GO TU
131; OTHERWISEs SPECIFY RELATIONSHIP BETWEEN
PRESIDENT AND ELECTIUN DATA *
IF (NUM .EQ. 0) GOTU 131
CALL SOM(PRESEN,PORDER, IERR)
INC=NUM
* PROCESS EACH OCCURRENCE OF ELECTION DATA *
DO 13 I=1,INC
* READ ELECTION IDENTIFIER *
CALL GREAD(10,BUF,EQF)
* TEST TO SEE IF ELECTION IS ALREADY STORED IN DATA BASE *

CALL FMSK{EUGRDER,BUF,IERR)
IF (LERR «GT. -1) GOTO 14

* IF S0y GO TO 145 [F NOT, CREATE ELECTION RECORD
AND STORE IDENTIFIER IN *IDENT® *

CALL CR{ELFCT,KEY,IERR)
CALL SFRUIDENT.FLECT BUF.IERR)

* ADD ELECTION RECORD TO SET "EORDER' %



CALL AMS(ECRDERGELECT o [ERR)
GiITy 13

C
C % MAKE CURRENT MLCMBER OF SET fEORDER', CURRENT
C RECORD OF TYPE 'ELECT' =
C
14 CALL SRM(EORDER, IERR)
c
C * FORM RELATIONSHIP BETWEEN PRESIDENT AND ELECTION
C RECORD *
"

{
13 CALL AMS{PRESENLELECTVIERR)

% READ NUMBER OF ADMINISTRATIONS AND CONVERT TO NUMBER *

OO0

13F CALL ORTAD(LI.RUF,EQF)
CALL CTOI{BUF ¢Le10sNUM)

C -
C ¥ SPLCIFY RELATIONSHIP BETWEEN PRESIDENT AND
C ADMINISTRATIUON DATA =*
C
CALL SCM(PRESANZPORNDER. [ERR)
INC=HUM
c |
C % PROCESS EACH OCCURRENCE OF ADMINISTRATION DATA x
C
DU 17 I=14INC
¢ % READ ADMINISTRATION IDENTIFIER *
CALL JREAD{1D,BUF,EOF)
G
C * TEST TO SEC IF ADMINISTRATION IS ALRFEADY STORED
C IN DATA BASE x
C
CALL FMSK{AGRDFERBUF, 1ERR)
1F (IERR .GT. =1) GUOTO 16
C
C *IF SO, GU TOQ 165 IF NO)T, CREATE ADMINISTRATION RECORD
f AND STORE IDENTIFIER IM YIDENTY *
C
CALL CR{ADMINGKEYs IERR)
CALL SFRUIDENTADMINGBUFYTERR)
C
C * ADD ADMINISTRATION ReCCORD TO SET "AQRDER' *
C
CALL AMS{AORDER ADMIN, IERR)
GIITO 17
C
C ¥ MAKE CURRENT MEMBER OF SET *AURDER', CURRENT
C RKECORD OF TYPE YADMIN' =
C

16 CALL SRMUAURDER,IERR)

# FORM RELATTUNSHIP BETWEEN PRESIDENT AND ADMINISTRATION
RECIRD .x

SEEERES!

17 CALL AMS(PRESAN,ADMIN, TERR)

o0

#* READ NUMBER OF CONGRESSES AND CONVERT TO NUMBER *



CALL QREAD(10,8BUF,EUF)
CALL CTOT{BUF,1410,NUM)
INC=NUM
* PROCESS EAGH OCCURRENCE OF CONGRESS DATA *
DO 18 I=1.INC
* READ CONGRESS IDENTIFIER
CALL QREADILU«BUYF,EUF)
¥ TEST T SEE IF CONGRESS IS ALREADY STORED IN DATA BASE *

CALL FMSK{CORNER,BUF, IFRR)
IF (IERR «GT. —=1) GNTO 19

¥ IF. S0, GU TO 19% IF NOT, CREATE CONGRESS RECORD AND
STURE IDENTIFIER IN YIDENT® *

CALL CR(CONGRS o KEY,, TERR)
CALL SFR{IDENT,CONGRS,BUF. IERR)

% ADO CONGRESS RECORD TO SFT fCURDERY *
CALL AMS(CORUFR+CONGRSy IERR)

% MAKE CURRENT MEMBER OF SET *CORDER'! , CURRENT
RECUORD UF TYPE *CONGRS' *

CALL SNM{CONGPSCORDFR, IERR)

% FURM RELATIUNSHIP BFTWEEN PRESIDENT AND CONGRESS
RECURD THRJUGH USE UF *NUR' RECCORD CONNECTION *

CALL SNMM(PRESCS PORDER,IERR)
CALL Cr{NUB+KEY IERR)

CALL AMS(CONGPS o NUB, TERR)
CALL AMS{PRESCS+NUBsIERR)
RETJRN

% PROCESSING UOF DATA RELATED TCO OUNF PRESIDENT IS DONE *

END
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SUBROUT INE CRAN

wkkkk THIS ROUTINE HANDLES ALL DATA FOLLOWING AN
ADMINISTRATION IDENTIFIER *

* COMMON AREAS FOR CRAN *

COMMUN/NAMS/PRES,IDENT,FSTNAM, INITAL y SURNAM,

MONTHB, DAYB,Y EARBy HE IGHT s PARTY, COLEGE
ANSTRY,RELIGNyMONTHD ¢DAYD»YEARDCAUSE,
FATHERyMOTHERsNOOCC»OCCUP+MARRGE ¢y WIFE

MONTHM, DAYM, YEARMy CHILDN ¢ ADMINy MONTH,

DAY, YEAR ¢y VPRES +STATE yNAMEYEARAD

CAPTAL, AREA,ARANKyPOP ¢ PRANKy VOTES,

CITY,ELECT yWINNER,OPPONy CONGRS + SENATE,

NUMBER yHSEREP » PRESME yPRESCSy PRESEN,
PRESAN,NUSTAT,CITIES,CABINT, SMEMBS y HMEMBS,
STASIZ,PORDER,SORDER,CORDERy EURDERy AORDER
ELECTO,PRESSyNUB,yCONGPS

INTEGER PRES(2),IDENT(2), FSTNAM(2),INITAL(2),SURNAM{2),
MUNTHB(2) yDAYB(2) s YEARB(2) yHEIGHT(2) 4 PARTY (2) 4 COLEGE(2)
ANSTRY (2)4RELIGN(2) yMONTHD(2) yDAYD(2) y YEARD(2) +CAUSE(2) »
FATHER(2),MOTHER(2)4NOOCC(2),0OCCUP(2)+MARRGE(2)+WIFE(2),
MONTHM(2) yDAYM(2) s YEARM(2) CHILDN(2) ADMINC2) 4 MONTH(2),
DAY(2),YEAR{2)+VPRES(2)ySTATE(2),NAME(2) +YEARAD(2),
CAPTAL(2) yAREA(2) yARANK{(2),POP(2),PRANK(2)4VOTES(2),
CITY(2)yELECT(2) yWINNER(2),0PPUN(2) +CONGRS(2) ySENATE(2),
NUMBER{2) yHSEREP{2)y PRESME{2)4PRESCS(2)4PRESEN(2),
PRESAN{2) yNUSTAT(2) »CITIES(2),CABINT(2) 4SMEMBS (2) yHMEMBS(2),
STASIZ(2),PORDER(2), SORDER(2),CORDER(2) yEORDER(2) yAORDER(2) s
ELECTO(2)4PRESS(2)«NUB(2),CONGPS(2)

COMHAON/P AR S/NUM4BUFEOF

INTEGER NUM,BUF(3)

LOGICAL EOF

¥ READ THE ADMINISTRATIUON IDENTIFIER FROM PRESFILE %
CALL QREAD(10+8BUF,EUF)

* TEST TQ SEE IF THE ADMINISTRATION IS ALREADY IN
THE DATA BASE *

CALL FMSK{AURDER,BUF, IERR)
IF (IERR «GT. =-1) GOTU 30

* [F SO, GO TU 305 IF NOTy CREATE A RECORD OCCURRENCE
FOR IT AND STORE THE IDENTIFIER IN '"IDENT' *

CALL CRUADMIN,KEY,s IERR)
CALL SFR(IDENT,ADMIN,BUF,IERR)

* ADD THIS RECORD TO THE SET YAORDER' *

CALL AMS(AORDER,ADMIN, IERR)
GOTD 301

* MAKE THE RECORD THE CURRENT RECORD OCCURRENCE
OF THE RECORD TYPE 'ADMIN' *



CALL

CALL
CALL

CALL
CALL
CALL

- CALL

CALL
CALL

CALL

CALL
CALL

SRM{AORDER+ IERR)

* READ MONTH THE ADMINISTRATIUN STARTED AND STORE IN
"MONTH® *

QREAD(10,BUF,EOF)
SFR{MONTH, ADMIN+BUF, IERR)

* READ DAY THE ADMINISTRATION STARTEDs CONVERT TO
NUMBER, AND STORE IN 'DAY® *

QREAD(10,8UF,EQOF)
CTOI(BUF,1»105NUM)
SFR{DAY ,ADMIN,NUM, IERR)

* READ YEAR THE ADMINISTRATION STARTED, CONVERT TO
NUMBERs AND STORE IN 'YEAR' *

QREAD(10,BUFy EQF)
CTOI(BUF,1+10,NUM)
SFRUYEAR,ADMINyNUM, IERR)

* PRESIDENT NAME IS READ AND IGNORED( THIS INFURMATION
IS ALSO GIVEN IN PRESIDENT DATA) *

QREAD(10yBUF,EOF)
* READ NUMBER OF CABINET RECORDS AND CONVERT TU NUMBER *

QREAD(10,BUF,EQF)
CTOI(BUF,1,10oNUM)

* IF NO CABINETS' GO TO 31, OTHERWISE,s SPECIFY

RELATIONSHIP BETWEEN ADMINISTRATION AND CABINET RECORD *

If (NUM .EQ. 0) GOTO 31

CALL

SOM(CABINT yAORDER,y IERR)

INC=NUM

* PROCESS EACH OCCURRENCE OF CABINET DATA *

DO 32 I=1+INC

- CALL

CALL
CALL

CALL
CALL

* CREATE CABINET RECORD OCCURRENCE *
CRIVPRES+KEY, [ERR)

* READ FIRST NAME OF VICE PRESIDENT AND STORE IN
YFSTNAM® *

QREAD(10+BUF 4 EQF)
SFR{FSTNAM,VPRES ¢BUF 4 IERR)

* READ LAST NAME OF VICE PRESIDENT AND STORE IN
*SURNAM?' *

QREAD(10,4BUF,EQF)
SFR{SURNAM,VPRES+BUF o IERR)

* FORM RELATIONSHIP BETWEEN ADMINISTRAVION ANO
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32

31

34

CABINET RECORD *
GALL AMS(CABINT,VPRESyIERR)

* READ NUMBER OF STATES ADMITTED DURING ADMINISTRATION
AND CONVERT TO NUMBER *

CALL QREAD(10,BUF4EQF)
GALL CTOI(BUF+1,104NUM)

* [F NO STATES ADMITTED, STOP; OTHERWISE, SPECIFY
‘RELATIONSHIP BETWEEN ADMINISTRATION AND STATE RECORD *

IF (NUM .EQ. 0) RETURN
CALL SOM(NUSTAT,AORDERs [ERR)
INC=NUM
* PROCESS EACH OCCURRENCE OF STATE DATA *
DO 34 I=1+INC
* READ STATE NAME(AND STATE IDENTIFIER) ADMITTED DURING
THE ADMINISTRATION. ONLY THE STATE IDENTIFIER!NEED
BE USED TO FORM THE RELATIONSHIP BETWEEN 'ADMIN®
AND *'STATE® * :

CALL QREAD(10,BUF,EQF)
CALL QREAD(104BUF,EQF)

% TEST TO SEE IF THE STATE IS ALREADY IN THE DATA BASE %

CALL FMSK{ SORDER,BUF,IERR)
IF (IERR GT. -1) GOTO 35

* [F SO, GO TO 353 IF NOT, CREATE A RECORD. OCCURRENCE
FOR IT AND STORE STATE IDENTIFIER IN *IDENT' ¥

CALL CR{STATE,KEY,IERR)
CALL SFR{IDENT,STATE,BUF, IERR)

* ADD STATE RECORD OUCCURRENCE TO SET *'SORDER' *

CALL AMS{SORDER,STATE,IERR)
GOTO 34

* MAKE THE RECORD THE CURRENT RECORD OCCURRENCE
OF THE RECORD TYPE 'STATE' *

CALL SRM{SORDER,IERR)

* FORM RELATIONSHIP BETWEEN ADMINISTRATION AND
STATE RECORD *

CALL AMS(NUSTAT,STATE, IERR)
RE TURN

* PRUCESS‘NG‘DF DATA RELATED TO ONE ADMINISTRATION IS DONE *

END



SUSKCUTINE CRET -61-

sxas THIS ROUTINE HANULES ALL DATA FOLLOWING A
ELECTIUN DATA TDENTIFIER ks

s COMMUON AREAS FUR CRET *

CUMMON/NAMS/PRES yIDENT g FSTNAMy INITAL, SURNAM,
& MUONTHEOAY £y YEARE s EIGHT 9PARTY CCLEGE,
ANSTRY yRELIGNyMCNTHLCAYLy YEARL ) CAUSE,

FATHEF ¢ MCTHERyNUCCC ¢UCCUP 3 NARRGE yWIFE,
MONTHM g DAY My Y EARMy CHILONy ADMIN, MONTH,
DAY yYLAR yVPRES STATE,ZNANE, YEARAD,
CAPTAL y ARE Ay ARANKy POP g PRANK VR TES,
CITY 9 ELFCTyWINNER,yCPPGN,yCONGRS,y SENATE,
f NUMBER ¢ BSEREP yORESME yPRESCSyPRESEN,
DRESAM yNUSTAT yCITIFSyCABINT SMEMBS ¢yHMEMBS
& STASIZ4PCROLRySCRDEK)CCREUERyECRDER,ACRLER,
& ELFCTUPRESSyNUByCUNGPS

INTEGER PEESA(2) 2 ICENT(2) o FSTNAM(2), INITAL(2),SURNAM{2),
& OMUNTHRL2)yDAYB(2) s YEARB(2) ¢yHETGHT(2) yPARTY(2) yCOLEGE(2),
& ANSTRY{2),FELIGN(2)yMONTHD(2),DAYC(2)y YEARD{2) yCAUSE(2),
& FATHER(2) ¢y MCTHER(2) yNOCCC(2)472CCUP(2) yMARRGE(2),WIFE(2),
& MONTHM(2) 3 AYM{2)y YEARM{2) yCHILDN(2) yADMIN(2) ¢ MONTH(2)
b DAYL2) yYEAR(2) yVPRES(2)ySTATE(2) yNAME(2),YEARAD(2),
& CAPTAL(2) 9 AREA(2) 4ARANK(2) +»PUP(2) yPRANK(2) 4VOTES(2),
& CITY(Z2) o ELECTU2) yWINNERI2)4yOPPUN(2) 9 CONGRS(2) 9 SENATE(2),
& NUMBER(2)yHSEREP(2) 4PRESVME(2)yPRESCS(2),PRESEN(2),
& PRESAN(2),NUSTAT(2),CITIES(2)4CABINT(2)ySMEMBS(2) ,HMFMBRS(2),
& STASIZ(2)4yPORDER(2)ySCRDER(2)4CCRUER(2) 9 EORDER(2)yAQRDER(2),
B ELFCTO(2) s PRESS(2) yNUB(2) yCONGPS(2)

CCHNON/PARS/NUN, BUF 4 EQF '

INTFGER NLM,BUF(3)

LCCICAL ECF

[Aci ac A el Al a el a8

* READ THE ELECTICN IDENTIFIER FRCM PRESFILE *
CALL GREAD(LC,BUF,ECF)

% TEST TC SEE IF THE CLECTION Is ALREACY IN ThE
NATA BASE =

CALL FMSK(ECRDER,BUFy IERR)
IF (IEFR 5T. —-1) GOTO 20

* IF SCy GO TO 205 IF NCT, CREATE A RECCORD CCCURRENCE
F3P TT AND STORF THE TDENTIFIER %

CALL Ch(TLECTKEY,IFER)
CALL SFE(INENT ELECT ,BUF, [FRR)

% ADL THIS RECOKD CCCURRENCE TC THE SET 'ECGRDER' *

CALL AMS(ECKDER,ELECT,IERR)
GCTC 201

2 MAKE THE RECURD THE CUPRENT RECCRL GCCURRENCE
CF THE RECURE TYPLD *ytLECTY =
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CALL SFPLEPKPFR, TRRR) -62-

¥ WEAD THE YLAR OF THE FLUCTICN, CONVERT TO NUMBER,
ANP STORE IN 'YFAR' ,

CaLL QUFADCLO,BUF,EOF)
CALL CTUOL{HUFRy Lyl )9NUM)
CALL SER{YEAKZELECT yNUM,TERY)

% REAU THE wWINNER CF THL ELECTION AND STOKE IN *WINNER?

CAML CGREAP{LG,BUF,ECF)
CALL SHER{WIMNER yELECT yBUF, IERK)

* REAC THE WINNING PARTY ANL STORE IN 'PARTY' *

CALL QREATLLI0,yBUF,ECT)
CALL SFRAPAPTYZELECT yBUF,IERK)

¥ R

F
ANL STORE IN *VCTESY #
CALL GREAD(LOyRUF,ECF)
CALL CTOI(RUF,1y1C,NUM)
CALL SFR(VOTES,ELFCT,NUM, TERR)
¥ READ NUMBER OF OPPUNFNTS AND CCNVERT TC NUMBER *

CaLL GRFALCLCO,BUF,ECF)
CALL CTODT(BUF, Ly10,NUM)

¥ SPECIFY RELATICNSHIP BETWEFN ELECTION AND CPPONENT

RECORD *

CALL SOF(LLFCTCyECRDFR,y IFRK)
INC=NUY

w PROCESS FACH NCCURRENCE UF OPPUONENT DATA
nnoZ1l I=1,1NC
< CREATE AN CCCURRENCE CF AN UPPUNENT RECURE AND
FORM RELATICNSHIP BFTWFEN OPPONENT AND ELECTION

RECORD *

CALL CRUCPPUN,KEYy 1FER)
CALL AMS(UELFCTC,OPPUNyIERR)

# LEAD THE NAME CF CPPCNENT AND STORE IN NAME *

CRLL QREAP(10,BUF,ELE)

CALL STRINAMESCPPUN BUFy IERR)

% REAL OPPCNENT'S PARTY ANC STORE IN 'PARTY' *

CALL CREAD(LICyBUF,ECF)
CALL SFRIPARTY ,GPPUN yBUF , [ERR)

= REAL NUMPER OF OPPCNENT®S VNTES, CONVFRT TO NUMBER,
ANiY STORE IN 'VLTESY *

AR THE NUMBER OF WINNING VOTES, CONVERT TC NUMBER,

X



-63-
CALL WREADUILIOyRUF,ECF)

CALL CTOI{(BUF,y 1y 1CyNuUM)

CALL SFRIVOTES)OPPUNyNUMy TERR)
RETURN

b4

PROCESSING CF CATA KELATED 7O ONE ELECTION IS DONE *
END
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SUBROUTINE CRCS -64-

*kxkkx THIS ROUTINE HANDLES ALL DATA FOLLOWING A
CONGRESS DATA IDENTIFIER %%

* COMMOM AREAS FOR CRCS *

COMMON/NAMS/PRES y IDENTy FSTNAM, INITAL , SURNAM,

MONTHB, DAYB, YEARByHE IGHT yPARTY ,COLEGE
ANSTRY,RELIGNyMONTHD,DAYD,YEARD, CAUSE,
FATHERyMOTHER¢yNOOCC yOCCUP yMARRGE ¢yWIFE,

MONTHM, DAYM, YEARMyCHILONyADMINsMONTH,

DAY, YEAR, VPRES ySTATE,NAME,YEARAD,

CAPTAL  AREA yARANK,POP 4 PRANK,, VOTES,
CITY,ELECTyWINNER,OPPONy CONGRS,y SENATE,

NUMBER yHSEREP,PRESME, PRESCS sy PRESEN,
PRESANyNUSTAT,CITIES,CABINT, SMEMBS yHMEMBS
STASIZ,PORDERy SORDER, CORDERy EORDERy AORDER,
ELECTO,PRESS yNUB yCONGPS

INTEGER PRES(2),IDENT(2),FSTNAMIZ2),INITAL(2),SURNAM(2),
MONTHB(2) yDAYB(2) 2 YEARB(2)yHEIGHT (2)4PARTY(2),COLEGE(2),
ANSTRY(2) yRELIGN(2) yMONTHD(2) 4DAYD(2),YEARD(2),CAUSE(2),
FATHER(2) yMOTHER(2),NOOCC(2),0CCUP(2) yMARRGE(2)yWIFE(2),
MONTHM{2) yDAYM(2) yYEARM(2)yCHILON(2),ADMIN(2),MONTH(2),
DAY(2)yYEAR(2)+VPRES(2)4STATE(2) \NAME(2),YEARAD(2),
CAPTAL(2)+AREA(2)yARANK(2)yPOP(2)+PRANK(2),VOTES(2),
CITY(2)+ELECT{2) yWINNER(2),0PPON{2) yCONGRS(2),SENATE(2),
NUMBER(2)yHSEREP(2)4PRESME(2),PRESCS(2) yPRESEN(2),
PRESAN(2) 4 NUSTAT(2),CITIES(2),CABINT(2),SMEMBS(2) yHMEMBS(2),
STASIZ(2)+PORDER(2) y SORDER(2) yCURDER(2) , EURDER(2),AORDER(2)
ELECTO(2),PRESS(2),NUB(2)yCONGPS(2)

COMMON/PARS/NUM,BUF 4 EGF

INTEGER NUM,BUF(3)

LOGICAL EOF

* READ THE CONGRESS IDENTIFIER FROM PRESFILE *
CALL QREAD(10,+BUF,EQF)

* TEST TO SEE IF THE ELECTION IS ALREADY IN THE
DATA BASE *

CALL FMSK(CORDER,BUFy IERR)
IF (IERR .GT. -1) GOTO 401

* IF S0y GO TO 401: IF NUT, CREATE A RECORD OCCURRENCE
FOR IT AND STORE THE IDENTIFIER * '

CALL CR(CONGRS,KEY,IERR)
CALL SFR(IDENT,COUNGRS,BUF, IERR)

¥ ADD THIS RECORD OCCURRENCE TO THE SET 'CORDER' *

CALL AMS(CORDER,CONGRS,IERR)
GOTO 40

* MAKE THE RECORD THE CURRENT RECORD OCCURRENCE
OF THE RECORD TYPE *CONGRS' *



1 CALL SRM(CORDER, IEKRR) -65-

* READ THE NUMBER OF SENATE PARTIES AND CONVERT TO NUMBER *

CALL QREAD(104+BUF,EOF)
CALL CTOI(BUF+14104NUM)

* SPECIFY RELATIONSHIP BETWEEN CONGRESS AND SENATE RECCORD *

CALL SOM{SMEMBS,CORDERy IERR)
INC=NUM

* PROCESS EACH OCCURRENCE OF SENATE DATA *
DO 41 I=1,INC

* CREATE AN OCCURRENCE OF A SENATE RECORD *
CALL CR({SENATE,KEY,IERR)

* READ THE SENATE PARTY AND STORE IN 'PARTY' *

CALL QREAD{10,BUF,EOQOF)
CALL SFR{PARTY,SENATE,BUF, IERR)

* READ THE NUMBER OF MEMBERS, CONVERT TO NUMBER,
AND STORE IN *NUMBER' *

CALL QREAD(104BUF,EQF)
CALL CTOI(BUFy14104NUM)
CALL SFR(NUMBER ySENATEsNUMyIERR)
* FORM RELATIONSHIP BETWEEN CONGRESS AND SENATE RECORD *
CALL AMS{SMEMBS,SENATE, IERR)
* READ THE NUMBER OF HOUSE PARTIES, CONVERT TO NUMBER *

CALL QREAD(104BUF,EQF)
CALL CTOI(BUF ¢1+10,NUM)

% SPECIFY RELATIONSHIP BETWEEN CONGRESS AND HOUSE RECORD *

CALL SOM(HMEMBS yCORDERy IERR)
INC=NUM

* CREATE AN OCCURRENCE OF A HOUSE RECORD =*

DO 42 I=1,4INC
CALL CR(HSEREP,KEY, IERR)

¥ READ THE HOUSE PARTY AND STORE IN *PARTY!' *

CALL QREAD(10,BUF,EQF)
CALL SFR{PARTY,HSEREP,BUF, IERR)

* READ THE NUMBER OF MEMBERS, CONVERT TO NUMBER,
AND STORE IN *NUMBER®' *

CALL QREAD(10,BUF,EGF)
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ALL CTOI(BUF,1410,NUM) -66-
ALL SFRINUMBERHSEREP,NUM, IERR)

C
£
¥ FORM RELATIONSHIP BETWEEN CUNGRESS AND HOUSE RECORD *

CALL AMS(HMEMBS,HSEREP,IERR)
RETURN

* PROCESSING OF DATA RELATED TO ONE CONGRESS IS DUNE *

END
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SUBROUTINE CRSS

FAkr THIS ROUTINE HANDLES ALL DATA FOLLOWING A
STATE DATA IODENTIFIER kddksx

* COMMON AREAS FUR CRSS *

COMMON/NAMS/PRES, IDENT+FSTNAM, INITAL y SURNAM,

MONTHBs DAYB, YEARB ¢ HE IGHT s PARTY4COLEGE »
ANSTRY,REL IGNy MONTHD DAY DsY EARD, CAUSE,
FATHERsMOTHER 4NOOCC » OCCUPyMARRGEyWIFE,

MONTHM, DAYM o YEARMyCHILDNy ADMINy MONTH,
DAY+ YEARVPRES + STATE ) NAME,YEARAD,

CAPTAL AREAyARANK POP ,PRANK, VOTESy
CITY,ELECTyWINNERyOPPON, CONGRS» SENATE,
NUMBER,HSEREPPRESME,PRESCS, PRESEN
PRESANyNUSTAT,CITIES,CABINT,SMEMBS HMEMBS,
STASIZ,PORDERsSORDER CORDERy ECRDERy AORDER)
ELECTO,PRESS,NUBCONGPS

INTEGER PRES(2),IDENT(2)FSTNAM(2) 3 INITAL(2) » SURNAM(2),
MONTHB(2) +DAYB(2),YEARB(2),HEIGHT(2),PARTY(2)yCOLEGE(2)
ANSTRY{2) 4RELIGN{(2) ¢y MONTHD(2) ,DAYD(2) ,YEARD(2) +CAUSE(2)
FATHER(2)yMOTHER(2) yNOOCC(2),0CCUP(2) yMARRGE(2) +WIFE(2)»
MONTHM(2) yDAYM(2) s YEARM{2) 4 CHILDN{2) yADMIN{2)sMONTH( 2),
DAY(2),YEAR(2) y VPRES(2)»STATE(2) yNAME(2) »YEARAD(2),
CAPTAL(2)+AREA(2),ARANK (2)5POP(2)PRANK(2),VOTES(2),
CITY(2) yELECT(2) yWINNER(2),0PPON(2) ,CONGRS{2)+SENATE(2),
NUMBER(2)yHSEREP(2) 4PRESME(2),PRESCS(2) +PRESEN(2)
PRESAN(2) 4NUSTAT{2),CITIES(2),CABINT(2),SMEMBS(2),HMEMBS(2),
STASIZ(2) PORDER(2)y SORDER(2),CORDER(2) » EORDER(2)¢AORDER(Z),
ELECTO(2)+PRESS(2)oNUB(2)4CONGPS(2)

COMMON/PARS/NUM,BUF, EOF

INTEGER NUM,BUF(3)

LOGICAL EOF

* READ THE STATE IDENTIFIER FROM PRESFILE *
CALL QREAD(10,BUF,EOF)

* TEST YO SEE IF THE STATE IS ALREADY IN THE
DATA BASE *

CALL FMSK{SORDER,BUF, IERR)
iF (IERR .GT. -1) GOTO 50

* IF SO, GO TO 503 IF NOT, CREATE A RECORD OCCURRENCE
FOR IT AND STORE THE IDENTIFIER *

CALL CR(STATE,KEY, IERR)
CALL SFR{IDENT,STATE,BUF, [ERR)

* ADD THIS RECORD OCCURRENCE TO THE SET *SORDER® *

CALL AMS(SORDERSTATE,IERR)
6GaT0 51

* MAKE THE RECORD THE CURRENT RECORD UCCURRENCE
OF THE RECORD TYPE 'STATE® *
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SRM{SUORDERy IERR) ¢

* READ THE NAME OF THE STATE AND STURE IN 'NAME' %

QREAD(10,BUF, EOF)
SFRUNAME,STATE,BUF+ IERR)

* READ THE YEAR ADMITTYED TO THE UNION, CONVERT TO NUMBER,
AND STORE IN 'YEARAD' x

QREAD(10,BUF, EOF)
CTOI(BUF 41410, NUM)
SFRUYEARAD,STATE NUM, IERR)

* READ THE CAPITAL CITY AND STORE IN *CAPTAL' %

QREAD{10,4BUF, EQF)
SFR{CAPTALSTATE,BUF 4 IERR)

* READ THE AREA OF THE STATE, CUNVERT TO NUMBER,
AND STORE IN 'AREA' *

QREAD(104+BUF, EOF)
CTOI(BUF+14+10,NUM)
SFR{AREA,STATE,NUM, IERR)

* READ THE RANK OF THE STATE (IN TERMS OF AREA SIZE),
CONVERT TO NUMBERs AND STORE IN 'ARANK' *

QREAD(104BUF, EOF)
CTOI(BUFs1,104NUM)
SFR{UARANK,STATE, NUM,y IERR)

* READ THE POPULATION OF THE STATE, CONVERT TO NUMBER,
AND STORE IN *'POP' *

QREAD(104BUF,EOF)
CTOI (BUF+14+104NUM)
SFR(POP,STATE,NUM, IERR)

* READ THE RANK OF THE STATE (IN TERMS OF POPULATION SIZE),

CONVERT TO NUMBER, AND STORE TN 'PRANK' *
QREAD(10,BUF, EOF)
CTOI(BUFy15104NUM)
SFR{UPRANK,STATE, NUM, [ERR)
¥ ADD THIS RECORD OCCURRENCE TO THE SET 'STASIZ' )
AMS(STASIZ +STATELIERR)

* READ THE NUMBER OF ELECTORAL VOTES FOR THE STATE,
CONVERT TO NUMBER, AND STURE IN 'VOTES®' *

QREAD(10,BUF,EUF)
CTOI(BUF 1 4+104NUM)
SFRIVOTESySTATE,NUM, [ERR)

* READ NUMBER OF MAJGR CITIES AND CONVERT TO NUMBER *



CALL QREAD(10,BUF,EQF) -69-

CALL CTOI(BUFy1+104NUM)

* IF NO MAJOR CITIES, STOP § GTHERWISE SPECIFY
RELATIONSHIP BETWEEN STATE AND CITY RECORD *

IF (NUM .EQ. 0) RETURN
CALL SOM{CITIES,SORDER,IERR)
INC=NUM ‘

* PROCESS EACH UCCURRENCE OF CITY DATA *
DO 53 I=1,INC

* CREATE AN OCCURRENCE OF A CITY RECORD *
CALL CR(CITY,KEY,IERR)

* READ NAME OF CITY AND STORE IN 'NAME!' *

CALL QREAD(10,BUFyEQF)
CALL SFRUNAME,CITY,BUF, IERR)

* READ POPULATION OF CITY AND STOR IN 'POP' %
CALL QREAD(10,BUF,EQF)
CALL CTOI(BUFs1,104NUM)
CALL SFRUPOP.CITY,NUM,IERR)
* FORM RELATIONSHIP BETWEEN STATE AND CITY RECORD *

CALL AMS(CITIES,CITY,IERR)
RETURN

* PROCESSING OF DATA RELATED TO ONE STATE IS DONE *
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GENERATING REPORTS FROM THE DATA BASE

Once data has been successfully entered into the data base there

are several routines (described in ISDOS Working Paper No. 88 and the
PSA software documentation package) which can be used to aid in the
retrieval process and in formatting the retrieved data.

7.1 Retrieving Data

There are several routines available to the user (of which
just a few are described here) to aid in the retrieval of
data in a random fashion or via some ordered manner. .

FNM Used to locate member record occurrences.
FEM for a given owner record occurrence.

SOM Used to retrieve data occurrences based on
some defined relationship.
SMM

GFM Used to retrieve data from a particular
"item" occurrence.
GFO

SMOVE Used to retrieve data from a repeating item.
7.2 FFM  Find First Member record occurrence ‘

This routine is used to find the first member record occurrence
for the current owner record in a given set. For example, if

a listing of all President names were to be retrieved -and printed
the call

CALL  FFM (PORDER, IERR)

finds the first member record occurrence of the set PORDER.
(Looking back, notice that the DDL designated the owner record
for this set to be SYSTEM and member record occurrences to be of
the type PRES.) At this point the first member occurrence has
been located or an error code has been returned in IERR. Data
can now be taken from the record occurrence (if no error was en-
countered).

7.3 FNM  Find Next Member record occurrence

This routine can be used to find the first member record occurrence
(1ike FFM) if there is no current member record occurrence, or

can be used to find any subsequent member record occurrences in

the order specified in the DDL. For example,

CALL  FNM (PORDER, IERR)
will find the next PRES record occurrence, based on the value of
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the IDENT item. (Remember that the set PORDER is ordered on
the IDENT items within the PRES record occurrences.) A return
code value of ~1 will be given to IERR should an end-of-file
condition be encountered,

SOM  Set the current Owner of a set, based on the current
Member of a set.

This routine is used (as in SMM).to locate and retrieve data
based on specific relationships between the record types in
the data base. For example, for a PRES record occurrence
(found by FFM or FNM) it may be desirable to find those ELECT
record occurrences related to it via the PRESEN relationship,

CALL  SOM (PRESEN, PORDER, IERR)

specifies that the current member record of set PORDER (which
would be a PRES record type) is to be made the current owner
record of the set PRESEN (whose members are ELECT record types).
Once this has been set, the first member record occurrence of
the set PRESEN is available for any retrieval procedures. The
next ELECT member record occurrence for the particular PRES
record occurrence can be located by the FNM routine:

CALL  FNM (PRESEN, IERR)

SMM  Set the current Member of a set, based on the current
Member of a set.

This routine can be used to retrieve data for a record occurrence
which is a member of two different types of sets. For example,
all PRES record occurrences are members of the set PORDER (order-
ing of all Presidents by identifier) as well as the set PRESS
(relationship between Presidents and State born in). So, given
that a particular PRES record occurrence is available via FFM

or FFM, the STATE record occurrence the President is related to
can be found by the call

CALL  SMM (PRESS, PORDER, IERR)
where the current member of the set PORDER also now becomes the
current member of the set PRESS. State data can now be extracted.
GFM  Get Ejeid from Member record occurrence

Once the appropriate record occurrence has been found by the above
routines, GFM is the routine used to actually retrieve the data
from the record. For example, to retrieve the first name of a
President the call

CALL = GFM (FSTNAM, PORDER, BUF, IERR)

would be used, This retrieves the data from the "item" FSTNAM
in the current member record occurrence of the set PORDER (which

means this is a PRES record occurrence) and places the data in BUF.

BUF must be of the same data type (i.e. integer, character, decimal,
etc.) as the "item" and large enough to hold its value,
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GFO Get Field from Owner record occurrence

This routine is basically the same as GFM, but retrieves data
from an owner record occurrence rather than a member, Looking
back at the SMM routine, a STATE record occurrence was found
as a result of '

CALL  SMM (PRESS, PORDER, IERR)

which also made the STATE record occurrence the current owner
of the set PRESS. GFO allows data from the STATE record to be
retrieved.

CALL GFO (NAME, PRESS, BUF, IERR)

retrieves the data in the "item" NAME from the current owner
record occurrence of the set PRESS, and puts the data into BUF.

Report Routines

As the data is being retrieved it has to be formatted in some
manner to be presented as a report. The following routines
aid in this process.

HEDING Used to print a heading for the report

BUFBLD | Used to store data in the output buffer to be
NINBUF [ printed

PBUF Used to print out contents of the output
buffer

HEDING  (Heading)

This subroutine allows the programmer to specify a title for a
report. If the report is more than one page long, the title will
be presented at the top of each new page. For example, by spec-
ifying

CALL  HEDING(31,31H** PRESIDENT/ELECTION REPORT **,0,3)

the title "** PRESIDENT/ELECTION REPORT **" will be printed at
the top of each page of the report. The first parameter value,
31, designates that the title is 31 characters long. The zero
(0) parameter value above specifies that the title should be
centered., (Any positive integers in place of this parameter
value specifies the column where the title begins.) Finally,
the last parameter value, 3, designates the number of spaces

to skip before printing out the contents of the report.

BUFBLD  (Buffer Build)

This routine allows the storage of character data into an output
buffer which when printed, becomes part of the report. For
example,

CALL BUFBLD(1,1,14,14HPRESIDENT NAME)
stores the character string "PRESIDENT NAME" into the first
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position (1) in the output buffer (as designated by the first
paramemter), The third parameter (here 14? specifies the number
of characters in the string, Taking another example,

CALL  BUFBLD(28,1,3,BUF)

this specifies that the contents of the variable ( a character
array), BUF, should be stored in the output buffer, starting at
the 28th position in the buffer. The second parameter specifies
an index into BUF where the character string starts. (In this
case the character data of interest starts in the first (1)
position.) 3 specifies the Tength of the character string to be
stored. Note that if BUF contained a twelve character string,
theblagth'characters would be ignored while length is specified
to be 3.

NINBUF  (Numeric Integer into Buffer)

This routine is used much in the same way as BUFBLD but, instead
places numeric data (rather than character) into the output
buffer. For example,

CALL  NINBUF(NUM,21,4)

converts the numeric data in the variable NUM into character
format and stores this starting at position 21 in the output
buffer. The last parameter specifies the length of the number
being stored. The number is assumed to be an integer.

PBUF  (Print Buffer)

This routine prints out the contents of the output buffer set
up by the BUFBLD and NINBUF routines. By specifying

PBUF(0,1,.TRUE.)

The output buffer is printed, a 1ine is skipped after the line is
printed (1), and the buffer is blanked out (.TRUE.). The zero
(0) parameter designates that no lines should be skipped before
printing the buffer. (Of course, this can have any positive
integer value.) If the buffer is not blanked out (.FALSE.) data
stored in the buffer will be overlayed over the previous data.

Code to Generate Reports fkom the President1a1 Data Base

Now that the basic routines needed to generate reports from a

data base have been described, examples of how these routines can be

used to actually generate reports will be given in this section.

The common areas and block data used in the population of the
data base can be used in these report programs to reduce effort
in defining variables and constants,
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Assuming the source code for the report program.to be in
TESTPROG, the object code can be put into TEST when

$RUN . *FTN PAR=SOURCE=TESTPROG LOAD=TEST

is given, Assuming BLOCKFILE contains the object version of the
block data subprogram for the data base the report program can
be executed by the command:

$RUN TEST+BLOCKFILE+SELW:DBLIB  2=DBF 3=DBTF

where DBF is the data base file and DBTF is the data base table
file,

The remainder of this section presents descriptions and 1istings
of programs that generate reports from the Presidential data
base. Appendix B presents the reports generated from these
programs. '
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TEST PROGRAM #1

This program obtains an alphabetical 1isting of all
presidents in the data base. It prints out first
and last name and middle initial if there is one.
For each president, it also finds all elections re-
lated to that president that won him the presidency
and the date of the election, and at least one of
the opponents he beat. In some cases a particular
opponent is not specified but rather that a number
of opponents were defeated. For those presidents
with no election information, nothing is given.
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%%k PRESIDENT/ELECTION REPCRT PROGRAM **xk

* THIS PROGRAM RETRIEVES AND PRINTS ELECTION INFORMATION
RELATIVE TO EACH PRESIDENT *

* COMMON AREAS FOR THE PROGRAM *

COMMON/NAMS/PRES » IDENT FSTNAM, INITAL » SURNAM,
MONTHBy DAY E4 YEARByHEIGHT yPARTY COLEGE,
ANSTRY,RELIGN,MCNTHD,DAYDyYEARD,CAUSE,
FATHER y MOTHER yNOOCCOCCUP ¢ MARRGE ¢y WIFE
MONTHM, DAYM,YEARM,CHILONy ADMIN,MONTH,
DAY, YEARyVPRESySTATE,NAME,YEARAD,
CAPTAL y AREAyARANK, POP,PRANK, VOTES,
CITYJELECTyWINNER,CPPONyCONGRSySENATE,
NUMBER ¢ HSEREP y PRESME y PRESC Sy PRESEN,
PRESANyNUSTAT, CITIES,CABINTSMEMBS,HMEMBS,
STASIZ+PORDER»SCRDERyCCORDERECRDERyAGRDER,
ELECTO,PRESS yNUB,CONGPS ‘
INTEGER PRES(2)yIDENT(2)+FSTNAM(2), INITAL(2),SURNAM(2),
MONTHB(2) yDAYB(2)  YEARB(2),HEIGHT(2) ,PARTY{2) ,COLEGE(2),
ANSTRY(2) +RELIGN(2) yMONTHD(2),0AYD(2)sYEARD(2)yCAUSE(2),
FATHER(2) y MOTHER(2)yNOCCC(2) yCCCUP(2) yMARRGE(2) yWIFE(2),
MONTHM(2) yDAYM{2)y YEARM{2) yCHILDN(2) yADMIN(2) yMONTH(2),
DAY{2) s YEAR(2) yVPRES{2)4STATE(2) yNAME(2),YEARAD(2),
CAPTAL{2)yAREA{2),ARANK(2),POP(2),PRANK(2) 4VOTES(2),
CITY(2)ELECT(2) yWINNER{2) 0PPCON(2),CONGRS(2),SENATE(2),
NUMBER(2) yHSEREP(2) yPRESME(2) ,PRESCS(2) yPRESEN(2),
PRESAN(2) ¢ NUSTAT(2},CITIES(2),CABINT(2),SMEMBS(2),HMEMBS(2),
STASIZ(2),PORDER(2),SORDER(2),CORDER{2)EORDER(2)yAORDER(2),
ELECTO(2)yPRESS(2)4NUB(2)+CONGPS(2)
COMMON/PARS/NUM,BUF,EOF
INTEGER NUM,BUF(3) -
LOGICAL ECF

(S 2 B I~ T~ B 2 = B A o 2t T <)

MMM MMM

% REPORT INITIALIZATION PROCEDURES %

CALL REPINT
CALL NEWREP{.FALSE.)

* SPECIFY THE TITLE 70 BE PRINTED AT TOP OF EACH PAGE OF
THE REPORT *

CALL HEDING(31,31H%* PRESIDENT/ELECTION REPORT *%,0,3)

* OPEN THE DATA BASE FILE AND THE DATA BASE TABLE FILE
( LOGICAL 170 UNITS 2 AND 3 RESPECTIVELY ) =*

CALL OPEN(2,3,10041ERR)

* FIND PRESIDENT RECCRD CCCURRENCE. IF NONE CAN BE FOUND,
STOP *

CALL FNM{PORDER,IERR)
IF (IERR .EQ. -1) GOTO 100

* PLACE COMMENT INTO OUTPUT BUFFER *

CALL BUFBLD(1s1914,L4HPRESIDENT NAME)
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* RETREIVE PRESIDENT'S FIRST NAME, MIODLE INITIAL AND
SURNAME AND PLACE THEM INTO THE OUTPUT BUFFER *

GFM{FSTNAM, PORCER yBUF, IERR)
BUFBLD(164y1y10,BUF)
GFM{INITAL,PCRDER,yBUF, IERR)
BUFBLD(2841,3,BUF)
GFM{SURNAM, PGRCERy BUF, IERR)
8UFBLD(31,1,10,BUF)

* PRINT OUT BUFFER WITH PRESIDENT'S NAME *
PBUF(Z’O’.TRUE.’

* TEST TO SEE IF THE PRESIDENT WON ANY ELECTIONS FOR THE
PRESIDENCY AND IF NOT, GO PROCESS THE NEXT PRESIDENT *

SOM(PRESEN,PCRDER, IERR)

IF (IERR .EQe -1) GOTO 1

CALL

CALL
CALL

CALL
CALL
CALL

CALL

CALL
GOTO

CALL
END

* PLACE CCMMENT INTO OUTPUT BUFFER *
BUFBLD(4y 1929, 29HWON ELECTION CF AGAINST)

* RETRIEVE YEAR PRESIDENT WON ELECTION AND PLACE IN OUTPUT
BUFFER =

GFM(YEAR,)PRESENyNUM,IERR)
NINBUF(NUMy 21y4)

* FIND OPPONENT PRESIDENT BEAT IN THIS ELECTION AND PLACE
INTO OUTPUT BUFFER *

SOM{ELECTO,PRESEN, IERR)
GFM{NAME,ELECTC,BUF,IERR)
BUFBLD(34,1,4104BUF)
* PRINT CUT CUTPUT BUFFER WITH ELECTION INFORMATION *
PBUF {040y «TRUE.)

¥ CUNTINUE TO PROCESS ANY REMAINING ELECTION RECORDS
RELATED TO PRESIDENT *

FNM (PRESEN, IERR)
25

* CLOSE THE DATA BASE *

CLOS(0yARRAY, IERR)
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TEST PROGRAM #2

This program obtains an alphabetical Tisting
of all states in the data base. For each state
it prints out state name and year admitted to
the union. It also finds any city records
related to that state and prints out city name
as well as city population.
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*%kk STATE/CITY REPORT PROGRAM *¥%x

* THIS PROGRAM RETRIEVES CITY INFORMATION AND HISTORICAL
INFORMATION RELATIVE TO EACH STATE =*

* COMMON AREAS FOR THE PROGRAM *

COMMUN/NAMS/PRESy IDENTy FSTNAM, INITAL y SURNAM,
MONTHB,DAYB,YEARB,yHEIGHT y PARTY,COLEGE,

ANSTRY RELIGNyMONTHD yDAYDyYEARD,CAUSE,
FATHERyMOTHERyNOOCC, OCCUPyMARRGE s WIFE,

MONTHMy DAYM, YEARMyCHILDN y ADMIN, MONTH,

DAY, YEARy VPRES ¢ STATE y NAME, YEARAD,
CAPTAL.AREA,ARANK,PUP+PRANK,VOTES,
CITY,ELECT,WINNER,OPPON,CONGRSySENATE,

NUMBER ¢ HSEREPyPRESMEyPRESCS y PRESEN,

PRESANsNUSTAT ,CITIES,CABINT, SMEMBS y HMEMBS »
STASIZ,PORDERy SORDERyCORDER EORDERy AORDER
ELECTO,PRESSsNUBy CONGPS

INTEGER PRES(2) 4IDENTI2)sFSTNAM(2), INITAL(2) SURNAM(2),
MONTHB(2)4DAYB(2) 4y YEARB(2) yHEIGHT(2) yPARTY(2) ,COLEGE(2),
ANSTRY (2) ¢ RELIGN(2 )y MONTHD(2)yDAYD(2)+sYEARD(2) yCAUSE(2),
FATHER{2) yMOTHER(2) 4NDOCC(2) ,0CCUP(2) yMARRGE{2),WIFE(2),
MONTHM(2) ¢ DAYM(2)y YEARM(2) yCHILDN(2) yADMIN(2) 4MONTH(2)
DAY(2)+YEAR(2)+VPRES(2),STATE(2),NAME(2),YEARAD(2),
CAPTAL(2) yAREA(2) yARANK(2) 4POP(2)+PRANK(2)4VOTES(2),
CITY(2)+ELECT(2)sWINNER(2),0PPON(2) ,CUNGRS(2)4SENATE(2),
NUMBER(2) yHSEREP(2) yPRESME{2),PRESCS(2),PRESEN(2),
PRESAN(2) yNUSTAT(2)yCITIES(2)4CABINT(2)»SMEMBS(2) +HMEMBS(2),
STASI2(2)+PORDER(2)y SORDER(2)yCORDER(2)y EORDER{2)yAORDER(2)
ELECTO(2),PRESS(2),NUB(2),CONGPS(2)

COMMON/PARS/NUM, BUF, EOF

INTEGER NUM,BUF(3)

LOGICAL EOF

MMM MMM

MMM MMM

* REPORT INITIALIZATION PROCEDURES *

CALL REPINT
CALL NEWREP{.FALSE.)

% SPECIFY THE TITLE TO BE PRINTED AT THE TOP OF EACH PAGE
OF THE REPORT *

CALL HEDING{27y27H**x STATE AND CITY REPORT %%*,0,3)

* OPEN THE DATA BASE FILE AND DATA BASE TABLE FILE
( LOGICAL I/0 UNITS 2 AND 3 RESPECTIVELY ¥

CALL OPEN(243,4100,IERR)
* FIND STATE RECORD OCCURRENCE. IF NONE CAN BE FOUND,STOP *

CALL FNM(SORDERy IERR)
IF (IERR .EQ. -1) GOTO 2

* PLACE COMMENT INTO OUTPUT BUFFER *

CALL BUFBLD(141,11,11HSTATE NAME-)
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% RETRIEVE STATE NAME, PLACE IN BUFFER, AND PRINT OQUT *
CALL GFM(NAME,SORDER,BUFy IERR)
CALL BUFBLD(13,1,10,BUF)
CALL PBUF(2+0y.TRUE.)
* PLACE COMMENT INTO OUTPUT BUFFER *
CALL BUFBLD(441,20,20HADMITTED IN THE YEAR)

* RETRIEVE YEAR STATE WAS ADMITTED TO UNION, PLACE IN
BUFFERy AND PRINT OUT *

CALL GFM(YEARAD,SURDERyNUMyIERR)
CALL NINBUF(NUM,26,4)
CALL PBUF({040y« TRUE.)

*# TEST TO SEE IF THERE ARE ANY CITY RECORDS RELATED TO
THIS STATE. IF NQOT, GO PROCESS NEXT STATE RECORD *

CALL SOM(CITIESySORDERy IERR)
IF (1ERR .EQ. -1) GOTO 3

¥ PLACE COMMENT INTO QUTPUT BUFFER AND PRINT OUT *

CALL BUFBLD(4y1+32,32HMAJOR CITIES ARE POPULATION)
CALL PBUF(040,y.TRUE.)

* RETRIEVE CITY NAME AND CITY POPULATION AND PUT INTO
OUTPUT BUFFER *

CALL GFM{NAME,CITIESsBUF,IERR)
CALL BUFBLD(441,10,BUF)
CALL GFM(POP,.CITIES,NUM,IERR)
CALL NINBUF(NUM,23,10)
* PRINT OUT CITY NAME AND CITY POPULATION *
CALL PBUF(0,0y.TRUE.)

* FIND NEXT CITY RECORD RELATED TO STATE. IF NONE, PROCESS
NEXT STATE RECORD *

CALL FNM{CITIES,IERR)
IF (IERR .EQ. -1) GOTO 3
6OTO 1
* CLOSE THE DATA BASE *

CALL CLUS(OyARRAY, IERR)
END
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TEST PROGRAM #3

This program gets an alphabetical listing of presidents.
For each president it also finds out in what year and to
whom the president was married by retrieving all occur-
rences of the marriage records associated to the presi-
dent. It also finds all administration records associated
to that president and for each administration record, the
vice president related to that administration, If that
isn't enough, the state the president was born in is also
found and the state name is printed out,
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¥%x% PRESIDENTIAL INFUGRMATION REPURT PROGRAM *%&x%

¥ THIS PROGRAM RETRIEVES INFORMATION ABOUT EACH PRESIDENT

SUCH AS MARRIAGE DATE, WIFE'S NAME, YEARS OF ADMINISTRATION,

VICE PRESIDENTS AND STATE OF BIRTH *

* COMMON AREAS FOR THE PROUGRAM *

COMMUON/NAMS/PRES,IDENTyFSTNAM,INITAL y SURNAM,

MONTHB, DAYB, YEARByHE IGHTyPARTY,CULEGE,
ANSTRY,RELIGNyMONTHD »DAYD,sYEARD, CAUSE,

FATHER yMOTHER yNOOCC » GCCUP yMARRGE yWIFE,

MONTHMy DAYM YEARMyCHILDNy ADMIN,MONTH,

DAY YEAR,VPRES y STATE s NAME, YEARAD,
CAPTAL»AREAyARANK,POPyPRANK, VOTES,
CITYyELECTyWINNERyOPPUNy CONGRS ¢ SENATE,
NUMBERyHSEREP ¢ PRESME » PRESCSy PRESEN,
PRESANyNUSTAT,CITIES,CABINT,SMEMBS,HMEMBS,

STASIZ+PORDER ySORDER,CORDER, EGRDER, AORDER,
ELECTO,PRESSNUByCONGPS

INTEGER PRES(2)yIDENT(2)yFSTNAM{2) yINITAL(2) 9 SURNAM(2),
MONTHB(2)40AYB(2) yYEARB(2)HEIGHT{2),PARTY(2),COLEGE(2),
ANSTRY{2) yRELIGN(2)4MONTHD(2) yDAYD(2),YEARD(2),CAUSE(2),
FATHER(2) s MOTHER(2)4NOOCC(2),0CCUP(2)MARRGE(2),WIFE(2),
MONTHM{2) yDAYM{2)  YEARM{2) yCHILON{2)yADMIN(2)4MUNTH(2),
DAY(2)+YEAR(2) yVPRES(2)ySTATE(2),NAME(2) ,YEARAD(2),
CAPTAL{2)+AREA(2)y)ARANK(2),P0OPL2)yPRANK(2),VOTES(2),
CITY(2)ELECT{2) yWINNER(2),0PPON(2) CONGRS{2),SENATE(2),
NUMBER(2)yHSEREP(2) yPRESME(2) yPRESCS(2)yPRESEN(2),
PRESAN(2) yNUSTAT(2),CITIES(2),CABINT(2)4SMEMBS(2),HMEMBS(2),
STASIZ(2)PORDER(2) ySORDER(2) CORDER(2) 4 EURDER{2) yAORDER(2),
ELECTO(2),PRESS(2)yNUB(2),CONGPS(2)

COMMUN/PARS/NUM,BUF 4 EOF

INTEGER NUM,BUF(3)

LOGICAL EOF

¥ REPORT INITIALIZATION PROCEDURES *

CALL REPINT
CALL NEWREP{FALSE.)

* SPECIFY TITLE TO BE PRINTED AT THE TOP OF EACH PAGE OF
THE REPORT x*

CALL HEDING{36,36H**PRESIDENTIAL INFORMATION REPORT #*%,0,3)

* OPEN THE DATA BASE FILE AND THE DATA BASE TABLE FILE
{( LOGICAL I/0 UNITS 2 AND 3 RESPECTIVELY ) *

CALL OPEN(2434100y IERR)
* FIND A PRESIDENT RECORD OCCURRENCE. IF NONE FOUND, STOP

CALL FNM{PQORDER, [ERR)
IF (IERR JEQ. =-1) GOTO 100

* PLACE COMMENT INTO OQUTPUT BUFFER *



IF (IERR .EQs -1) GOTO 30
* RETRIEVE VICE PRESIDENT'S LAST NAME AND STORE IN BUFFER *

CALL GFM(SURNAM,CABINT,BUF, IERR)
CALL BUFBLD(31l+1+10,BUF)

* PRINT OUT BUFFER WITH ADMINISTRATION DATA *
0 CALL PBUF(0,0y«TRUE.)
* TEST TO SEE IF THE PRESIDENT HAS ANY OTHER ADMINISTRATION
RECORDS RELATED TO HIM. IF SO, PROCESS EACH RECORD AS
ABOVE =*

CALL FNM(PRESANy IERR)
IF (IERR .GT. -1) GOTO 3

* FIND STATE PRESIDENT WAS BORN IN, RETRIEVE NAME OF STATE
AND STORE IN BUFFER WITH COMMENT *

CALL SMM{PRESSyPORDER,IERR)
CALL GFOINAME,PRESS,BUFy IERR)
CALL BUFBLD{1,1,8,8HBORN IN?)
CALL BUFBLD(1051,10,BUF)
* PRINT OUT BUFFER WITH STATE INFORMATION *
CALL PBUF{09044TRUE.)
* PROCESS NEXT PRESIDENT RECORD *
GO 10 1
* CLOSE THE DATA BASE *

00 CALL CLOS(O,ARRAY, IERR)
END
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CALL

CALL
CALL
CALL

CALL

CALL

BUFBLD{(1+1,10,10HPRESIDENT~)

* RETRIEVE PRESIDENT'S LAST NAﬁEo PUT IN OUTPUT BUFFER,
AND PRINT DUT BUFFER *

GFM({ SURNAM,PORDERsBUF,IERR)
BUFBLD{12+1,104BUF)
PBUF(2404. TRUE.)
¥ FIND A MARRIAGE RECORD RELATED TO THE PRESIDENT =
SOM{PRESME,PORDER, IERR)

¥ IF YEAR OF MARRIAGE EQUALS ZEROy A MESSAGE SHOULD BE
PRINTED THAT THE PRESIDENT WAS NOT MARRIED *

GFM{YEARM,PRESMEyNUM, IERR)

IF (NUM .EQ. 0) GOTO 5

CALL
CALL
CALL
CALL
CALL

CALL

* PUT COMMENT, YEAR OF MARRIAGE, AND WIFE'S NAME INTO
OUTPUT BUFFER AND PRINT QUT =

BUFBLD{141+22+22HWAS MARRIED IN T0)
NINBUF {NUM, 16,4)
GFM{WIFE,PRESME+BUF, IERR)
BUFBLD{2441,10,BUF)

PBUF(0,0y s TRUE,)

* TEST TO SEE IF THERE ARE ANY MORE MARRIAGE RECORDS RELATED
TO THE PRESIDENT. IF SOy PROCESS EACH RECORD AS ABOVE *

FNM{PRESME,IERR)

IF (IERR .GT. =-1) GOTO 2

GOYo

CALL
CALL

CALL
CALL
CALL

CALL

€ALL

CALL
CALL
CALL

25
* PRINT MESSAGE THAT PRESIDENT WAS NOT MARRIED *

BUFBLD(1y1915¢15HWAS NOT MARRIED)
PBUF(0y0y«TRUE.)

* PUT COMMENTS INTO OUTPUT BUFFER AND PRINT OUT *
BUFBLD{1,125y25HHEADED ADMINISTRATIONS )
BUFBLD(28y 1y 14y 14HVICE PRESIDENT)

PBUF(0,0,.TRUE.)

* FIND AN ADMINISTRATION RECORD RELATED TO THE PRESIDENT *
SOM(PRE SANyPORDERy IERR)

* RETRIEVE YEAR OF ADMINISTRATION AND PUT IN BUFFER *
GFM{YEAR, PRESAN yNUMy IERR)

* TEST TO SEE [F THE PRESIDENT HAD A VICE PRESIDENT DURING
THE ADMINISTRATION. IF NOTy GO TO 30 *

BUFBLD{15¢419242HIN)
NINBUF (NUMy 19+ 4)
SOM(CABINT 4 PRESANy IERR)
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