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SECTION 1
INTRODUCTION

This manual describes the software, hardware requirements, pro-
gramming, and operation of the Varian TOTAL Data Base Management
System (DBMS). An understanding of basic computer concepts is
assumed throughout this manual.

1.1 DATA BASE MANAGEMENT CONCEPTS

TOTAL 1s a software system that manages the storage and retrieval
of data from a data base that resides on direct access devices.

The advantage of a data base 1s that it can be created, maintained,
and modified independently of application programs. Because the
data required by the application programs resides separately on

a common data base, redundancy of the same data being contained

in different application programs is avoided; in addition, the
need for recoding application programs when only the data changes
1s eliminated.

Thus a data base can be constructed as a separate program module,
1s available to all applications, yet remains unaffected by
changes to various individual application programs. This 1is
1llustrated graphically in figure 1-1 which shows the advantages
of a single data base containing data available to all applica-
tion programs, compared with a system which has separate files
for each application program, and in which some files may con-
tain the same data,

The TOTAL Data Base Management system has been created to manage
the data base system, and does this by providing the link between
the application programs using the data base, and the data re-
siding 1n the data base itself. TOTAL is responsible for providing
the control of the input and output of all data to and from the
data base, and for maintaining the relationships between data

files and records within these files. Data is entered only once,
and logical relationships are coded into the data as 1t 1is entered.
The use of a network structure provides direct access to data

records and eliminates the need for directories and indexing
functions.

In summary, a Data Base Management System has the following
advantages:

0 ADAPTABILITY - A Data Base Management System can
handle all the information needed to operate an
organization or business, in a manner that closely
matches the organization's day-to-day activities.

1-1
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COMMON APPROACH TOTAL APPROACH
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APPLICATION PROGRAM ALL APPLICATION PROGRAMS
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G———
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——  _»

APPLICATION C
—

APPLICATION D
—

-
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| Figure 1-1. Advantages of a Single Data Base
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RELATABILITY - Every element of information is capable

of being easily linked to every other related element.

NON- REDUNDANCY - No information details are stored more

than once, and linkage codes are non-ambiguous and

brief.

ACCESSIBILITY - All information is easily accessible,
with minimum dependence on indexes or directories.

DATA INDEPENDENCE - Changes in one part of the data base
do not jeopardize the accessibility or integrity of any
other information in the system which is being used at
the time of existing application programs.

EXPANDABILITY - New types of information and new data

links are easy to add, without affecting the established
data base system.

PROGRAM TRANSPARENCY - The physical location of the

data no longer need be of concern to the application

programmer; he is able to communicate with the data
base system in his customary assembly or higher-level

language.

SOFTWARE MODULARITY - Only the system modules required

for the program being executed need occupy space 1n

the computer's main memory.

HARDWARE UTILIZATION - Both main and secondary storage

can be used in an efficient manner, without wastage
due to partially filled sectors or deleted data.

COST SAVINGS - Each of the above advantages contribute
directly to the dollar savings that result from the
installation and implementation of a data base system.

USER ORIENTED - A Data Base Management System 1s user-
oriented and can be learned quickly, understood easily,
and used conveniently for a wide range of applications,

1.2 KEY FEATURES OF VORTEX TOTAL

VORTEX TOTAL 1s a host language Data Base Management System
which provides an effective method for organizing and managing
diverse data to make it both efficient and convenient for appli-
cation programmers to maintain and retrieve the data for process-
It performs in both a batch and on-line environment., It

1s physically organized, through data chaining, as a network
data base.

ing.
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Key features of the TOTAL Data Base Management System are:

o An unlimited number of data files can be managed.
o Direct linkage between logical data groups is provided.
0 Instead of using a rigid level-by-level pattern of

access, only those qualifiers needed for each
specific accessing operation are used.

0 Users retain control of structuring the data and the
files.

o TOTAL is designed for transaction-oriented systems.

0 Duplication and redundancy of data is eliminated,

because data is stored only once, regardless of the
different criteria by which the information may be
accessed,

0 Changes needed in application programs can be made
at minimum cost, because the data is separate from

the program.
0 Changes to data files can be made without having to
| modify programs that do not require the new data
elements.
0 TOTAL enables changes in hardware configurations

to be made without affecting the data files.

0 TOTAL can be used with programs written in FORTRAN,
RPG II, COBOL, and DASMR (Varian assembly language).

0 Integrity and security of data is assured by means
of data set locking. Control of the data input and

output by assigning a Data Base Administrator can
additionally increase data security.

Figure 1-2 compares the cost of implementing a Varian Data Base
Management System with the cost savings which result from its
implementation.

1-4
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Figure 1-2.

1.3 HARDWARE CONFIGURATION AND REQUIREMENTS

The size of the Varian computer and peripheral complement to
support a TOTAL user varies considerably depending upon such
factors as the size of the data base, the frequency of access
and level of multiprogramming within VORTEX II. However, there
is a physical minimum configuration for operation VORTEX II
Following i1s a definition of the various V70 com-
puter systems for use with TOTAL.

and TOTAL.

1.3.1 Minimunm Configuration

(¢ Any V70 series processor with a least 64K words
(128K bytes) of main memory and the extended in-
struction set,.
o} Memory map option - standard in V74 and V75 computers.
0 512 words of writable control store - standard in

SAVINGS
INCREASED
PRO GRAMMER
PRODUCTIVITY
COST INCREASED
_ HARDWARE
HARDWARE INCREASED
SYSTEM
— THROUGHPUT
SOFTWARE MORE EFFICIENT
APPLICATION
IMPLEMENTATION REDUCED T
COMPILATION AND
PROGRAM TEST TIME
MORE EFFECTIVE
.\ USE OF DATA

@ BY MANAGEMENT

Comparison of Cost and Savings
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V74 and V75 computers.
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l.3.2

o Additional or larger capacity rotating memory devices
o Line printer
o Magnetic tape unit

1.3.3 Expanded Configuration

Data base applications typically require large amounts of disc
storage and moderate to high volume printed output. Disc backup
is provided by periodic dumping of the data base. Supporting
this type of user would require adding the following to the
minimum configuration:

varian data machines _
Priority interrupt module (PIM) |

33/35 ASR Teletype (or compatible CRT) connected to a
PIM.

Rotating memory device (RMD) connected to a PIM with
either a buffer interlace controller (BIC) or block
transfer controller (BTC).

One of the following connected to a PIM:

o Card reader with a BIC

0 Magnetic tape unit with a BIC

Typical Configuration

The minimum configuration for TOTAL utilizes the commercial
firmware package in writable control store (WCS). In the event
that a user wants to run FORTRAN IV also and utilize WCS, a
second 512 word WCS for the scientific firmware (FORTRAN
accelerator) must be added.

For a large scale data base application, a typical VORTEX II
system would include the addition of:

0 One or more magnetic tape units

0 Data communications multiplexor with necessary line
adapters

(o One or more Teletype or compatible CRT terminals

1-6
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A TOTAL Data Base Management System is shown in figure 1-3.
Figure 1-4 shows schematically, the required and optional hardware

and their connection to the I/0 bus.

1.4 BIBLIOGRAPHY

The following manuals contain information on Varian hardware

and software that would be helpful to the TOTAL user (the
x at the end of each document number i1s the revision number
and can be any digit 0 through 9):

Title Manual Number
V72 System Handbook 98 A 9906 20x
V73 System Handbook 98 A 9906 01x
V74 System Handbook 98 A 9906 21x
V75 System Supplement 98 A 9906 22x

VORTEX II1 Reference Manual 908 A 9952 24x

1.5 DEFINITION OF TERMS

1+5+1 Lﬁgical Comgonents

Logical components in a TOTAL data base are entities a user
sees and deals with. The basic components are:

DATA ITEM: the smallest identifiable and accessible data entry.

DATA ELEMENT: a collection of one or more data fields or a collec-
tion of one or more data items.

DATA RECORD: a collection of data elements and data 1tems.
DATA SET: a collection of data records. Same as a data file.

DATA BASE: a collection of data sets.

LINKAGE PATH: a special associative data element reserved by TOTAL
to relate associated records.

MASTER DATA SET: an independent entity which can be stand-alone
or have one or more dependent (variable) data sets attached to 1it.

MASTER SYNONYM RECORDS: master data set records with different
control keys which randomize to the same 'home' address.

ROOT: a special associative data element reserved by TOTAL which
relates master synonym records to their "home" record.

VARIABLE DATA SET: a data set containing records which are logically
accessed through a specific master record.
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1.5.2 Special Names

TOTAL has some terms with special names which have a specific
meaning. They are:

CONTROL KEY: a unique identifier which identifies a record in
a single entry data set. It is used in a variable record to
| identify to which master record a variable is related.

CODED RECORDS: a facility of the TOTAL system which provides the
variable entry file with the ability to contain records with a

variable number of data formats.

DATBAS: TOTAL entry point from user call statement. Must be
defined as an external. -

DBDL: Data Base Definition Language - the language by means of
| which the user defines the TOTAL data base files, their contents,
and their associations to each other.

DBFMT: Data Base Formattor - the TOTAL object module which accepts
the data set format control cards, and creates and preformats the
specified RMD data set areas.

DBGEN: Data Base Generator - the TOTAL program which accepts the
Data Base Definition Language (DBDL) statements and generates
the Data Base Descriptor Module (DBMOD).

DBMOD: Data Base Descriptor Module - the object module defining
the TOTAL data base produced by the DASMR assembler from DBDL |
assembler language source statements.

DML: Data Management Language - the language provided by TOTAL
allowing the user to access and manipulate the data base through
calls in his application program.

INTERNAL REFERENCE POINT: the relative record number (rrn) of a
record placed in the Reference Field of a DML command.

| LOGICAL FILE: a TOTAL file which may contain one or more VORTEX
physical files.

| LOGICAL RECORD: a record as defined in the DBMOD; may or may not
coincide with sector size (physical record).

| LOGICAL RECORD BLOCK: a group of logical records within a data set. |

| LOGICAL UNIT: a VORTEX I/O device or RMD partition, referenced by
a number, |

RANDOMIZ ING: a hashing procedure involving 32-bit arithmetic, i
computed mostly by firmware.

1-10

- - |




varian data machines I@:-—T

RANDOMIZ ING ALGORITHM: the algorithm which is used to achieve the
hashing procedure.

REDEFINED DATA AREA: that fixed length area of a variable data
set record which may be used for different data elements. Each
variable data set record with a redefined area is identified by
a unique record code.,

RELATIVE RECORD NUMBER (rrn): the relative record position in
the file e.g. the 3rd record has a 'rrn' of 3, etc.

SERIAL PROCESSING: the method of retrieving records serially.
Master serial processing: get the next available record (not
entry) in the file (RDNXT).

Variable serial processing: get next record in file (RDNXT) or
next record in the linkpath (READV).

1.5.3 Data Management Language (DML) Functions

TOTAL provides the user with the capability to access and mani-
pulate the data in the data base through various DML command
functions which can be invoked by a CALL statement in the appli-
cation program.

Example: CALL 'DATBAS' USING READM, STAT, CUST, KEY, ELEM-LIST,
USER-AREA, ENDP.

The available DML command functions are:

a, Serial Processing Functions

RDNXT: serially read a master or variable entry data
set.

b. Master Data Set Functions
READM: read a master record.
WRITM: write a master record.
ADD-M: add a master record.
DEL-M: delete a master record.

C. Variable Data Set Functions

READV: read a variable record along the forward direc-
tion of a variable record chain.
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READR: read a variable record along the reverse direc-
tion of a variable record chain.

READD: read a variable record directly by specifying its
position,

WRITV: write the variable record retrieved by the pre-
ceding read.

ADDVC: add a variable record to the end of a variable
| record chain,

ADDVB: add a variable record before the one retrieved
| by the preceding read.

ADDVA: add a variable record after the one retrieved
by the preceding read.

DELVD: delete the variable record retrieved by the
preceding read.

| d. Special Functions

SINON: sign on a program.

I SINOF: sign off program

RQLOC: request the home location of a master record.

I
1.5.4 VORTEX Definitions

DAS MR: Data Assembler System Macro Relocatable - a Varian macro
assembler which produces relocatable object code that can be loaded
into any area of memory.

|
DO: VORTEX debugging output logical unit,

FCB: File Control Block.

|PI: Processor Input -a VORTEX logical unit assignment.

PIM: Priority Interrupt Module.

|RMD: Rotating Memory Device

SNAPSHOT Dump Program (SNAP): a VORTEX dump program which provides
both register displays and the contents of specified area of memory.

SS: VORTEX system scratch logical unit.

TEXT block: a portion of the SNAPSHOT dump which is used to
linterpret the dump.
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SECTION 2

TOTAL DATA BASE MANAGEMENT SYSTEM DESCRIPTION

2.1 SYSTEM DESCRIPTION

VORTEX TOTAL 1s a Data Base Management System with a network
structure design which enables one data record to be linked
directly with any other of the total number of data records

in the data base. This network structure approach produces
cost and time savings by eliminating the necessity for access-
ing the required data record through a hierachal process of
level-by-level qualification.

The user structures the data base to be managed by TOTAL by

means of the Data Base Definition Language (DBDL). DBDL defines
the data base files (data sets), their contents (data records and
data elements) and their associations to each other (linkage
paths).

After the DBDL statements are completed, the DBDL Processor 1is
used to convert the DBDL statements into assembler language
source statements. These, in turn, are assembled into an object
Data Base UDescriptor Module (DBMOD). The Descriptor module 1s
then catalogued into the user program library. At the same

time the Data Base Format program (DBMFT) is used to format

the secondary storage area according to the physical requirement
of the data base.

The user then uses the Data Management Language (DML) provided
by TOTAL to access and manipulate the data base. DML commands
are issued via CALL statements in user programs. The func-
tions of the DML commands include the opening and closing of
data sets, the accessing and manipulation of master and variable
data sets, the serial processing of data sets, and special func-
tions such as program sign-on and sign-off. A flow chart of the
TOTAL Data Base Management System 1is shown in figure 2-1.

2.2 SYSTEM OPERATION

The run time application program consists of three modules,

bound together (by LMGEN): TOTAL, the Data Base Descriptor

module (DBMOD), and the user program, in that order. The entry
point to TOTAL is via DATBAS. When access to the data base 1s
required, the application program calls DATBAS which passes control
to TOTAL. TOTAL analyzes the program statements and 1issues
read/write commands. When the task has been accomplished control

is returned to the user program. If the function fails to complete,
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the original data base condition prior to the execution of the
call to TOTAL is restored, and a comprehensive diagnostic message

to the user is generated.

When changes to the data base are made, the application program
remains unchanged. Similarly, when changes to the application

program are made, there is no need to re-define and regenerate
the data base. A flow chart of the TOTAL DBMS operations 1is

given in figure 2-2.
2.3 STRUCTURE OF THE DATA BASE
The TOTAL data base consists of five levels:
a. Data Base
b Data Set or File
S Record
d., Element and Subelement

e. Item

An example of a TOTAL Data Base for customer data is shown in
figure 2-3J5,

2.3.1 Data Base

A data base is a particular collection of data sets (files) usually
(but not required) related and used by a family of application

programs. Data bases are assigned 6-character names, such as
CUSTMR.

TOTAL manages the data base by managing the relationships

among records in the different data sets of the data base. For
example, a customer record should be related to its open order
records; a finished product record should be related to its
component records; a work center record should be related to
its production operation records.

2.3.2 Data Set or Data File

A data set or data file is a collection of data records with
the same structure (or collection) of data elements. There are

two types of data sets: master (or a single) entry and variable
entry (figure 2-4).
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A master data set is an independent entity that can stand-alone
or have one or more dependent (variable) data sets attached to it.
Each record in a master data set has a unique control key and the
record is to be accessed directly according to the value of this
control Kkey.,.

A variable data set must attach to at least one master data set.
Records 1n a variable data set are logically accessed through

a particular master record and then from one variable record

to the next within the same variable record chain related to

the master record.

In TOTAL, a 4-character name is given to the data set, such as
CUST, ROUT, PART, or YARD. The general notation for a data

set 1s ffff; occasionally it is indicated as mmmm or vvvv when
a distinction between a master or variable data set is required.

The concept of data set corresponds to that of a traditional file.
A data set 1s often referred to as an information center.
However, the term data set and file is used interchangeably

in this manual.

TOTAL manages data sets by managing the space allocated to each
data set. TOTAL knows how much space is allocated to each data
set and loads records directly into their prime location within
the data set. Upon deletion of a record, TOTAL reuses the freed
location to its best advantage through this optimization process.

2.3.3 Data Record

The vata record is a collection of data elements and data items.
It conforms to the traditional concept of a record and is identi-
fied by a control field or logical Kkey.

TOTAL manages the data records by transferring physical records
between memory and the direct access device with the logical

read and write. TOTAL supports only fixed length records,
blocked or unblocked. The structural capabilities of variable
entry data sets satisfy all situations for which variable length
records were devised.

Within data records there are special associative data elements

reserved for use by TOTAL to relate data records. They are
linkage path and root.
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Linkage path relates associated records. A master record can

| be linked to a variable record. A variable record can be linked
to another variable record. It is permissible to have multiple
linkage path fields in a record and thereby to either (1) relate
a given record to many other records within the data base, or
(2) relate two records in more than one way.

Root relates master synonym records to their "home'" record. When
randomly adding records to a data set, it is possible to have
more than one record assigned to a specific physical location.
When this occurs, TOTAL automatically finds a different unused
physical location for the extra records and then uses the root
element to relate these displaced records to their "home'" loca-
tions.,

2.3.4 Data Element

The data element i1s a collection of one or more data items. Data
elements must be given a unique 8-character name; the name and
the content of the element is determined by the analyst.

An element name is indicated by mmmmxXXX or vvvvxxxx e.g., CUSTCTRL,
PARTDESC, ROUTMACH, or YARDNAME, where mmmm is the master data

set name, vvvv is the variable data set name, and xxxx is the

name of the data element.

TOTAL manages the data elements by selection and insertion of

the elements from or to the logical record by means of the Data
Management Language (DML) function specified by the application
program. Under TOTAL the application program requests and offers
data elements. These elements are specified to TOTAL via an
element-1list. This programmer-written list names the elements

| desired which have previously been described in the data defini-
tion statements (refer to section 3.3).

2.3.5 Data Item

Data 1tem includes the conventional field of data; for example,
customer's name, amount of sale, or department number.

In effect, data item is the smallest identifiable and accessible
data entry.
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TOTAL manages the data items by documenting the structure of the
data element with the Data Base Definition Language (DBDL). The
flexibility of data element definition gives the system analyst
the capability to define anything from the smallest item in a
record to the entire record itself as an element.

2.4 DATA BASE SCHEMATIC

Since the TOTAL system provides the facilities and techniques
for the creation of large, complex network data bases and the
effective processing of these data bases, it follows that
there should be an effective technique to graphically document
and represent these data bases. The technique is called the
Data Base Schematic.

The data base schematic uses graphic symbols to represent the
data base module and submodules. These symbols are shown in
figure 2-5. A schematic of a data base using these symbols
1s shown in figure 2-6.

- rectangle represents single entry master file
- mmmm represents single entry master file name

mMmmim
)
- hexagon or a circle represents variable entry
file
— - VVVV represents variable entry file name
OR
- represents logical relationship between a
single entry file and a variable entry file
- mmmmLKXX represents name of linkage path
- RECORD-CODE=xx represents types of records
associated with the specified linkage path
- ALL specifies that the linkage path 1is
linked to all records regardless of
record code. (ALL usually is associated
mmmmLICxx with base linkage path.)
RECORD-CODE = xx
OR
ALL
VII1-3439

Figure 2-5. Symbols Used to Form Schematic of the Data Base
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Figure 2-6. Schematic of Data Base

2.5 VDATA RELATABILITY
The direct relatability among different groups of data is the
foundation of a TOTAL data base. If you examine various day-

to-day applications, you can find many examples where one group
of data is related to another group of data, which may relate

to still another group, such as:
Customers and open orders
Open orders and inventory orders
Finished items and components

Production orders and labor tickets

Labor tickets and employees

Employees and skill classifications

Student and courses

Bank depositors and account balances
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Insurance policyholders and policy coverages
Patients and medical history
Tax payers and tax payments

Authors and publications

In a typical business environment, you want to access information
about any customer quickly. Since there are transactions involved
with each customer, the efficient processing of transactions
corresponding to respective customers is important. With TOTAL
the logical approach to organize the two sets of information and
their association 1is:

To have the information about each customer in a record
directly accessible by customer number. All the customer
records are grouped together to form a data set or file.
Such a data set is called a master data set because of its
independence. The records in it are considered master records.

Transactions corresponding to a particular customer are
linked together in a chain, which, in turn, 1is linked to

the associated customer record in the master data set.

The transaction records collectively comprise a variable
data set. A variable data set is dependent and must

be attached to a master data set. The records in a variable
data set are called variable records. Figure 2-7
illustrates two related data sets.

Figure 2-7 also illustrates that:

o Transaction records corresponding to a particular
customer are chained together because of their
association with that customer.

(o A customer record is chained together with a group

of transaction records because of its association
with those transaction records.

0 A customer record can be accessed directly by a customer
number.
o) From a customer record, the first associated transaction

record in a chain can be accessed through an access
path or linkage path: from the first transaction
record, the second transaction record in the chain
can be accessed, and so on,

NOTE: Linkage path information is directly stored within a data
record.
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Figure 2-7. Two Related Data Sets

Figure 2-8 shows that when a chain of variable records is linked
to a master record, a two way closed loop is formed.

The master record stores information (or links) of two link paths:
one to the first record of the variable record chain and the
other to the last record of the variable record chain. Each
variable record also stores information of two access (or link)
paths: one to the next variable record in the chain and the
other to the previous variable record in the chain (a forward
link and backword link). Thus, the processing of a variable
record chain can be started from one end or the other; and 1in
forward or reverse direction, indicating the presence of
multiple access paths,

The association can now be expanded beyond two data sets. Again,
in a typical situation, a customer may make payments from time
to time. If the information about each payment made by each
customer is kept in a record, another variable data set can

be established. Records of payments made by the same customer
are linked to the corresponding customer record of the customer
data set. Now there are two variable data sets associated with
one master set as shown in figure 2-9, It is significant to
note that by accessing a customer record, one can immediately
reach the information of transactions and payments made by that
customer. Thus, multiple access paths are again established.
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\ However, each customer order transaction may be involved with a
particular commodity. If a record is used to describe each
commodity, a master data set can be established to include all
such records. The master data set may simply be stand-alone.
When a commodity number is encountered during the processing

| of a transaction record, the commodity number can be used as

a control key to directly access the record describing that
commodity from the commodity master data set.

2.6 TOTAL DATA SETS

TOTAL's data sets are logical direct access data sets. The most
significant direct access characteristic of TOTAL 1s - records
are fixed length, blocked or unblocked.

However, if it is important to know which transactions have
requested a certain commodity, you can establish an association
between the transaction data set and the commodity data set.

| Thus, transaction records have requested the same commodity

link together to form a chain, which, in turn, links to the
record describing that commodity. In this case, one variable
data set associates with two master data sets as shown in figure
2-10., Records 1,2,3,4.... belong to the variable TRANSACTION

' ———

MASTER VARIABLE MASTER
DATA SET DATA SET DATA SET
 |ASSOCIATION ASSOCIATION| ,,
TRANSACTION I
CUSTOMER COMMODITY
INFORMATION INFORMATION INFORMATION
| CUSTOMER ;Eégggcnow COMMODITY
RECORD RECORD
FIRST
CA r__m

-
E==
| ot (2 e

VTI1-3444

Figure 2-10, One Variable Data Set Related to Two Master Data Sets
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data set. Records 1,2, and 4 are chained to Master record Cl

of the Master Data Set "Commodity Information." Records 1 and
3 are chained to Master record CA of the Master Data Set '"Customer

Information."

Since there are no indexes to the TOTAL files, all logical records
are retrieved directly; that is, with a typical maximum access
operation of one seek and one read. In the case of blocked
records, if the next record requested is in main storage, no
physical operation is performed. TOTAL does not perform redundant
operations.

With no separate additional overflow areas available, all added
records go into the prime data area's most optimum location
according to TOTAL's space management techniques. Therefore,
record addition to TOTAL files does not degrade performance.

All record deletions in TOTAL's files are physically removed,
freeing the record location for immediate reuse by the TOTAL
system. In fact, the freed location can be immediately used
by the TOTAL system,

Since TOTAL files are not degraded by record additions and are
optimized upon record deletions, TOTAL files do not need to

be reorganized. However, a TOTAL file must be reloaded when

a physical parameter is changed; for example, increased record
length or increased number of records. Even in this case,
neither related files nor existing application programs are
affected.

TOTAL files can be processed serially but not sequentially;

that is, there is no inherent logical serial/sequential nature
among the logical records of a TOTAL file. TOTAL stores records
randomly according to its internal space management techniques
and retrieves records directly. To rearrange a TOTAL file

into some desired logical sequence, the user must simply sort
the file.

There are two function types of data sets in the TOTAL system:
the single entry (master) data set and the variable entry data
set. Figure 2-11 depicts the characteristics and relationships
of these data sets. All links denote relative record number
(rrn).
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Figure 2-11. TOTAL Data Sets

It is permissible to have stand-alone master data sets, one
variable data set associated with multiple master data sets,
and one master data set associated with multiple variable data
sets. However, it is not permitted to have a stand-alone
variable data set, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>