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SECTION 1 
INTRODUCTION 

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

1.1 DATA BASE MANAGEMENT CONCEPTS 

TOTAL is 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 is 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 receding application programs when only the data changes 
is eliminated. 

Thus a data base can be constructed as a separate program module, 
is available to all applications, yet remains unaffected by 
changes to various individual application programs. This is 
illustrated 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 in 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 it is entered. 
Tl1e 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: 

o ADAPTABILITY - A Data Base Management System can 
l1andle 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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o RELATABILITY - Every element of information is capable 
of being easily linked to every other related element. 

o NON-REDUNDANCY - No information details are stored more 
than once, and linkage codes are non-ambiguous and 
brief. 

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

o 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. 

o EXPANDABILITY - New types of information and new data 
links are easy to add, without affecting the establisl1ed 
data base system. 

0 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. 

o SOFTWARE MODULARITY - Only the system modules required 
for the program being executed need occupy space in 
the computer's main memory. 

o HARDWARE UTILIZATION - Both main and secondary storage 
can be used in an efficient manner, without wastage 
due to partially filled sectors or deleted data. 

o 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. 

o USER ORIENTED - A Data Base Management System is 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 is 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
ing. It performs in both a batch and on-line environment. It 
is physically organized, through data chaining, as a network 
data base. 
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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. 

o Instead of using a rigid level-by-level pattern of 
access, only those qualifiers needed for each 
specific accessing operation are used. 

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

o TOTAL is designed ·for transaction-oriented systems. 

o 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. 

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

o Changes to data files can be made without having to . 
modify programs that do not require the new data 
elements. 

o TOTAL enables changes in hardware configurations 
to be made without affecting the data files. 

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

o 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. 
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Figure 1-2. Comparison of Cost and Savings 

1.3 HARDWARE CONFIGURATION AND REQUIREMENTS 

SAVINGS 

INCREASED 
PROGRAMMER 
PRODUCTIVITY 

INCREASED 
HARDWARE 
UTILIZATION 

INCREASED 
SYSTEM 
THROUGHPUT 

MORE EFFICIENT 
APPLICATION 
PROGRAMS 

REDUCED 
COMPILATION AND 
PROGRAM TEST TIME 

MORE EFFECTIVE 
USE OF DATA 
BY MANAGEMENT 

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 
and TOTAL. Following is a definition of the various V70 com
puter systems for use with TOTAL. 

1.3.1 Minimum Configuration 

o 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. 

o 512 words of writable control store - standard in 
V74 and V75 computers. 
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·o Priority interrupt module (PIM) 

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

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

o One of the following connected to a PIM: 

o Card reader with a BIC 

o Magnetic tape unit with a BIC 

1.3.2 Typical Configuration 

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

o Additional or larger capacity rotating memory devices 

o Line printer 

o Magnetic tape unit 

1.3.3 Expanded 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 fir~nware (FORTRAN 
accelerator) must be added. 

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

o One or more magnetic tape units 

0 Data c 
adapters 

wuications multiplexor with necessary line 

o One or more Teletype or compatible CRT terminals 
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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/O 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 is the revision number 
and can be any digit 0 through 9): 

Title 

V72 System Handbook 
V73 System Handbook 
V74 System Handbook 
V75 System Supplement 
VORTEX II Reference Manual 

1.5 DEFINITION OF TERMS 

1.5.1 Logical Components 

Manual Number 

98 A 9906 20x 
98 A 9906 Olx 
98 A 9906 2lx 
98 A 9906 22x 
98 A 9952 24x 

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 items. 

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 it. 

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 logical y 
accessed through a specific master record. . 
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1.5.2 Special Names 

TOTAL has some terna·s 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 co~tain records with a 
variable ber 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 
recoTd 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/0 device or RMD partition, referenced by 
a number. 

RANDOMIZING: a hashing procedure involving 32-bit arithmetic, 
computed mostly by firmware. 
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RANDOMIZING 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 

REAIJM: read a master record. 

WRITM: write a master record. 

ADD-M: add a master record. 

IJEL-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. 

1 
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READR: 
tion of 

read a variable record along the reverse direc
a variable record chain. 

READD: read a variable record directly by specifying its 
posi tio·n. 

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: 
by the 

add a variable 
preceding read. 

record before the one retrieved 

ADDVA: 
by the 

add a vari.able 
preceding read. 

record after the one retrieved 

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

d. Special Functions 
• s1gn on a program. SINON: 

SINOF: sign off program 

RQLOC: request the home location of a master record. 

1.5.4 VORTEX Definitions 

UAS 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 deb.ugging 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): 
both register displays and the 

a VORTEX dump program which provides 
contents of specified area of memory. 

SS: VORTEX system scratch logical unit. 

TEXT block: a portion of the SNAPSHOT dump which is used to 
interpret the dump. 
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SECTION 2 
TOTAL DATA BASE MANAGEMENT SYSTEt-1 DESCRIPTION 

2.1 SYSTEM DESCRIPTION 

VORTEX TOTAL is 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 Hase 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 DHDL statements are completed, the DBDL Processor is 
used to convert the DBDL statements into assembler language 
source statements. These, in turn, are assembled into an object 
Data Base Descriptor Module (DBMOD). The Descriptor module is 
then catalogued into the user program library. At the same 
time the Uata 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 is shown in figure 2-1. 

2.2 SYSTEM OPERATION 

Tl1e 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 ilATBAS. When access to the data base is 
required, the application program calls DATBAS which passes control 
to TOTAL. TOTAL analyzes the program statements and issues 
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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tl1e 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. 

Wl1en 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 DBM~ operations is 
given in figure 2-2. 

2.3 STRUCTURE OF THE DATA BASE 

The TOTAL data base consists of five levels: 

a. ilata Base 

b. Data Set or File 

c. Record 

d. Element and Subelement 

e. Item 

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

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 key. 

A variable data set must attach to at least one master data set. 
Records in 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 is 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 is 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 eacl1 
data set. TOTAL knows how much space is allocated to each data 
set and loads records directly into their prime location within 
tl1e data set. Upon deletion of a record, TOTAL reuses tl1e freed 
location to its best advantage through this optimization process. 

2.3.3 Data Record 

The Data 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 key. 

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 
reserved for use by TOTAL to relate data records. 
linkage path and root. 
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Linkage path relates associated records. A master recor4 can 
be linked to a variable record. A variable record can be linked 
to another variable record. It is permiss~ble·t~ :~ave 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 th:ese displaced records to their "home" loca
tions. 

.. 

2.3.4 Data Element . . 

-·. . . .. ·. . 

The data element is 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 elemeilt 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 appli~ation program requests and offers 
data elements. These elements are specified to TOTAL via an 
element-list. 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 item 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 
is shown in figure 2-6. 

mmmm 

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

- hexagon or a circle represents variable entry 
file 

vvvv - vvvv represents variable entry file name 

OR 

vvvv 

mmmmLKxx 

RECORD-CODE =XX 

OR 
ALL 

VTil-3439 

- ~-represents logical relationship between a 
s1ngle 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 is 

linked to all records regardless of 
record code. (ALL usually is associated 
with base linkage path.) 

Figure 2-5. Symbols Used toForm Schematic of the Data Base 
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ACCR 

I 

ALL CUSTLKAR 

CUST 
CUSTLKCO 

RECORD CODE =HD 

ORDN 

ALL ORDNLKCO 

DATELKDS 

CORD 
J 

RECORD CODE=HD 
DATELKDR 

RECORD CODE=HD 

RECORD CODE=IT ITEMLKCO 

' BOMF 
) 

WCTR 

VTil-3440 

ITEMLKBM 

All 
ITEMLKWU 

All 

WCTRLKRT 

ALL 

ITEM 

All ITEMlKRT 

ROUT 

Figure 2-6. Schematic of Data Base 

2.5 UATA RELATABILITY 

• 
' 

DATE 

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 is: 

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, is 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. 

o 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, tl1e 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 2-1. Two Related Data Sets 

CUSTOMER 
RECORD 

B 

: 

CUSTOMER 
RECORD 

c 

I 
I 

'Tl' 
,s_.~ 

rT 2' 
,s...~ 

I 

I 

TRANSACTION 
-RECORD .. 

TRANSACTION 
RECORD 

Figure 2-8 shows that when a chain o£ 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 in 
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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Figu e 2- 9 . Two Variable Data Sets Related to One Master Uata Se t 
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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. 
significant direct access characteristic of TOTAL is -
are fixed length, blocked or unblocked. 

The most 
records 

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

VTil-3444 

Figure 2-10. 
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data set. Records 1,2, and 4 are chained to Master record Cl 
of the Master Uata 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. 

/ 

Witl1 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 
a11d retrieves records directly. To rearrange a TOTAL file 
into some desired logical sequence, the user must simply sort 
the file. 

TI1ere 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 
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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, direct association between two master data 
sets, or between two variable data sets. 

When a number of master data sets and variable data sets are 
meaningfully associated in a group, a data base is formed. 
Since data sets and their associations spread out horizontally 
and vertically like a net, the corresponding data base can be 
described as having network structure. 

2.6.1 Single Entry (Master) Data Set Characteristics 

Single entry data sets provide the following functions: 

a. Store information for immediate direct retrieval 
by an application program 
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b. Serve as entries or masters to strings of related 
information, and 

c. Edit the control and qualification of the data 
entering the data base. 

Single entry (master) data set records are stored randomly and 
retrieved directly by the identification of the control field 
or logical key of each record (figure 2-12). Each single 
entry (master) data set record has only one key (each key has 
only one record) and each record is retrieved by requesting the 
record associated with a particular key. 

Bach single entry (master) data set record can "own" records of 
many variable entry data sets. This facility, call relatability, 
is accomplished by TOTAL's linkage path techniques and is 
discussed in detail later in this section. 

To illustrate the characteristics of the single entry (master) 
data set, consider the example of a customer master file, such as 
a patient master file for hospitals. It contains all pertinent 
information about the customer: number, name, address, and other 
information unique to the specific business environment. Assume 
this information is stored on disc so that customer information 
can be retrieved directly. This is easily and quickly accomplished 

CUSTOMER (CUS n 

I ABC I I 

l D_EF I J 

VTil-3446 

J 

KEY (CONTROL Fl ELD) PE R RECORD 
RECORD PER UNIQUE KEY 
FORMAT RECORD 
CONVENTIONAL METHOD OF ACCESS 

Figure 2-12. Single Entry (Master) Data Set Records Retrieval 

2-17 

.. --·- - - ----------------~·----·--- ·- ------··-·---- ·-·------·,.,·----.. ·-- -- ·--.. ____ .. - - ·- ____ _. .......... -. . ..... . 



with the TOTAL system. Using the statements of the TOTAL Data 
Base Uefinition Language (DBDL), the definition of the data 
base contains only one data set. The DBGEN program could be 
coded as follows: 

BEGIN-UATA-BASE-GENERATION: . ' .. 

• 
• 
BEGIN-MASTER-DATA-SET 
DATA-SET-NAME•CUST 
IOAREA-=POOLl 
MASTER-DATA 
CUSTROOT=8 
CUSTCTRLz=6 
CUSTNAME:.:: 30 
CUSTADDR=30 
CUSTCTYS=20 
CUSTDATAz=lOO 
END-DATA 
• 
• 
• 
END-MASTER-DATA-SET 
END-DATA-BASE-GENERATION 

REQUIRED BY TOTAL 
CUSTOMER NUMBER (control field; key) 
CUSTOMER NAME 
CUSTOMER ADDRESS 
CUSTOMER CITY-STATE 
CUSTOMER INFORMATION 

The schematic of this data base would be: 

CUST (Rectangle represents single-entry data set) 

This data base now permits direct access 
of elements within any customer record. 
logical key) is the 6-character customer 

to any element or list 
The control field (or 
number. 

2.6.2 Variable Entry Data Set Characteristics 

Variable entry data set records are also stored randomly and 
retrieved directly, but not only by the identification of a 
unique control field. Variable entry records within the data 
set are stored serially. The identification of a control field 
directs TOTAL to relate variable entry records containing that 
same control field to each other in what is called a chain of 
records, each record being a member of a logical linkage path. 

Each control field of a variable entry file must be defined as 
the logical key of an existing single entry (master) record. 
The single entry record for the unique key is linked to the 
first and last record in the linkage path of the variable entry 
record controlled by that key. Thus the single entry record 
"owns" all variable entry records that contain that unique control 
field. 
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In a variable entry file each record can have a variable number 
of control fields; therefore, each record can be a member of 
a variable number of linkage paths. 

Each unique control field can have a variable number of 
records containing the control field, each record being linked 
to the next record in the chain and the previous record in 
the chain. 

Each record can be retrieved by variable means; that is, each 
record may be retrieved as a member of a chain (or list) of 
records for each defined control field in the record as 
shown in figure 2-13. 

The variable entry data set can have variable format records. 
Furthermore, these different "record types" can be linked to 
different control fields as shown in figure 2-14. Remember 
that even though the records may have different amounts of 
significant data, they are still fixed length. 

MASTER 1 
CUSTOMER (CUSD 

~I ABC I I 

I XYZ I I 

"-I DEF I I 

ORDERS (CORD) 

~ABC I 95 I 051771 
55 ABC 
10 

ABC 052571 
~ABC 14 

I ABC I 900 I 01 

VTil-3447 

l 
i 
: 
I 

MASTER 2 
PART (PART) 

I 123 I I 
l 650 I I 

1 900 I I 

I 456 I I 

VARIABLE 

: 65 : 042171 I 
123 25 

l i 900 j 19 

Figure 2-13. Variable Number of Records Per Key 
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MASTER 1 
CUSTOMER (Cusn 

I ABC I I 

I XYZ I 

~1 DEF I I 

I 

ORDERS (CORD) 

ABC 95 051771 
ABC 123 55 

10 I 
ABC 

8ABC ; 650 I 052571 I 
14 I· 

I ABC I 900 I 01 I 

VTil-3461 

MASTER 2 
PART (PART) 

.--+--1 123 I I 
I 650 I I 

I 900 I I 
456 

VARIABLE 

DEF 65 042171 
DEF 123 25 
DEF 900 19 

Figure 2-14. Variable Keys Per Record, Variable Conventional 
Method of Access, Variable Record Format 

Each single entry (master) data set can be linked or related 
with up to 2,500 variable entry data sets; conversely, each 
variable entry data set can be linked to an unlimited number 
(up to 2,500) of single entry (master) data sets. 

TI1is linkage or relatability capability is completely maintained 
by the TOTAL system by the fact that certain fields are defined 
to the TOTAL system as linkage-control fields and the applica
tion program simply processes logical records that contain the 
control field data. 

To illustrate a variable entry data set, consider the example 
of a customer open order file. This file essentially consists of 
a series of records for each customer containing order informa
tion for each order the customer has placed. A conventional 
technique for storing this information is to provide "buckets" 
within each customer master record into which the order inforllla
tion is placed. A severe limitation of this technique is that 
some customers exceed their number of buckets, thereby causing 
the problem of record overflow; while other customers do not 
use all of their buckets, thereby causing wasted space. 
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Another conventional technique is storing the customer order 
records in a serial file or perhaps an indexed-sequential file. 
In this technique the customer order file is usually volatile; 
therefore, file maintenance (additions and deletions) become 
a problem. 

Another shortcoming of the conventional technique, explored 
later in this text, is that the customer orders may only relate 
to one control field. Furthermore, that relationship is influenced 
by the physical position of the record and by manipulation of a 
subfield of the control field (for example, order line number 
within order number within customer number). 

The solution to the preceding problems is TOTAL's variable entry 
data set. The open order file has more than one record per con
trol field and the open order file can have more than one control 
field. For example, the item number gives the ability to directly 
retrieve all open orders (for a given item number). The open 
order file can have different format records: the order header 
record, the order comment record, and the line item record. 
Figure 2-15 illustrates the schematic of the Customer-Customer 
Order data base. 

The DBGEN program could now be written to include the variable 
entry data set CORD in the data base, and can be coded as follows: 

CUST 

CUSTLKCO 

CORD 

( CIRCLE REPRESENTS VARIABLE ENTRY DATA SEn 

VTil-3448 

Figure 2-15. Schematic of the Customer-Customer Order Data Base 
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The data base would be defined as: 

BEGIN-DATA-BASE-GENERATION 
• 
• 
• 
BEGIN-MASTER-DATA-SET 
DATA-SET-NAME•CUST 
MASTER-DATA 
CUSTROOT=S 
CUSTCTRL•6 
CUSTLKC0=-8 
CUSTNAME=30 
CUSTADDR•30 
CUSTCTYS•-2 0 
CUSTDATA•lOO 
END-DATA 
• 
• 
• 
END-MASTER-DATA-SET 
BEGIN-VARIABLE-ENTRY-DATA-SET 
DATA-SET-NAME•CORD 
BASE-DATA 
CORDCUST•6• 
CUSTLKCO=S•CORDCUST 
CORDORDN•2 
CORDITEM•S 
CORDQTYP•3 
END-DATA 
• 
• 
• 
END-VARIABLE-ENTRY-DATA-SET 
END-DATA-BASE-GENERATION 

LINK TO CUSTOMER ORDERS 

CUSTOMER NUMBER 
LINK FROM CUSTOMER MASTER 
ORDER NUMBER 
ITEM NUMBER 
ORDER QUANTITY 

·- · - · .... _ -· .... - --- . .. .. ·- .. . .. . . 

Assume now that the open order records are related to the item 
master (single entry) data set. This enables direct retrieval 
of all open order records for any particular item number. 

To illustrate the use of linkage paths, assume that in addition 
to the customer order file being related to the customer file, 
the customer order file is also related to the item master file. 
To enable direct retrieval of all customer orders for any particu
lar item, a linkage path is established between the customer 
order file and the item master file. 

This is accomplished by including the master data set ITEM and 
the linkage path ITEMLKO in the DBGEN program coding as fo~lows: 

2-22 

. . . 

• 



The data base would be defined as: 

BEGIN-DATA-BASE-GENERATION 
• 
• 
• 
BEGIN-MASTER-DATA-SET 
DATA-SET-NAME•CUST 
IOAREA=MASl 
MASTER-DATA 
CUSTROOT=8 
CUSTCTRL=6 
CUSTLKC0=8 
CUSTNAME-=30 
CUSTCTYSz20 
CUSTDATA=lOO 
END-DATA 
• 
• 
• 
END-MASTER-DATA-SET 
BEGIN-MASTER-DATA-SET 
DATA-SET-NAME= ITEM 
IOAREA=MAS2 
MASTER-DATA 
ITEMROOT=8 
ITEMCTRLzS 
ITEMLKC0=8 
ITEMDESC=30 
ITEMCOST=4 
ITEMPRIC=4 
I TEMONHD= 4 
ITEMONOR=4 
END-DATA 
.. 
• 
• 
END-MASTER-DATA-SET 
BEGIN-VARIABLE-ENTRY-DATA-SET 
DATA-SET-NAME=CORD 
I OAREA = V ARl 
BASE-DATA 
CORlJCUST=6 
CUSTLKCO=B•CORDCUST 
CORDORDN=2 
CORDITEM=S 

CUSTOMER NUMBER 
LINK TO CUSTOMER ORDER 

REQUIRED BY TOTAL 
ITEM NUMBER 
LINK TO CUSTOMER ORDERS 
ITEM DESCRIPTION 
ITEM COST 
ITEM PRICE 
QUANTITY ON HAND 
QUANTITY ON ORDER 

ITEMLKCO=S•CORDITEM LINK FROM ITEM MASTER 
CORDQTYP=3 
END-DATA 
• 
• 
• 
END-VARIABLE-ENTRY-DATA-SET 
END-DATA-BASE-GENERATION 
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The schematic of the customer-customer order and inventory data 
base is illustrated in figure 2-16. 

CUST CUSTLKCO 

CORD 

ITEM ITEMLKCO 

VTI1-3449 

Figure 2-16. Schematic of the Customer-Customer Order 
and Inventory Data Base 

The user now has the ability to retrieve the same open order 
records as members of the two linkage paths, the customer 
linkage and the item linkage. Similarly, this technique can 
be applied to enable retrieval of the open order records by 
order number, date received, date shipped, or any other 
linkage path desired. 

2.6.3 Coded Record Concepts (Reformatting) 

The coded-record facility of the TOTAL system provides the variable 
entry data set with the capability to contain different data 
format records. The records are the same length, but are for
matted differently. Of course, if all records are of the same 
format, the coded-record facility is not needed; therefore, coded 
records are optionally defined by the system analyst as the techniqu 
is needed. 
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Why would the coded-record technique be needed? Because the 
variable entry data set can be thought of in a new way, that of 
a "pool" of records. In the pool of records, it is quite con
ceivable that different records will have different functions. 
Some records might be for linkage only, that is, to link differ
ent single entry files together; while other records may be for 
data only - data that will support the linked single entry files 
as well as logical data. Since different records can have differ
ent functions, it is probable that these different records 
would also be linked to different single entry records according 
to their function. 

Re-examine the customer open order file. Three functional types 
of records have been identified: the order header record with 
data applying to entire order, the order comment record to 
appear anywhere on the order, and the line item record with data 
pertinent to the individual ordered item. In addition to the 
differing data format requirements, the records can be linked 
to different single entry files according to function. 

Figure 2-17 illustrates the use of coded records to link infonlta
tion concerning a particular customer order to related master 
data s ets. The first record is linked to both a customer master 
data set and an order number master data set and therefore can be 
accessed by either customer number or order number. Once accessed, 
data in both the base data portion and the redefined data portion 
(redefined in the Data Base Descriptor module) is available to 
the application program. Through further redefinition, a second 
record type is formatted. The second record contains a coJ~ent 
pertaining to the particular customer order. It is linked to 
only the customer master data set. The third record type has 
two links: one to the customer master data set and another to 
an item number master data set • 

The logi cal record length would be determined by the longest of 
the different record definitions. It is likely that some records 
will be shorter than others, leaving zeroed, unused portions. If 
the data requirements of the different record types are widely 
divergent, the system analyst should then consider putting the 
different record types into different variable entry files. 

Coded records enable the user to store data in variable entry 
records without linkage. Linkage at some later date can be 
achieved by changing the the record code into a code whose format 
identifies the stored fields as linkage control fields. 

The redefine data record portion will be passed to the user pro
gram with data fields left-justified in the record. The linkage 
path fields are not passed but are defined in the user area, 
right-justified, for alignment purposes only. 

2-25 

- - -- --- ·---·-·--· -- -~.,--··-·---·---· '·"" .. , - .. ····- -.. -··-· .... -.. ............. - . " ' --··- ···-- · -----·-----···-·------- . .. ... . .. ~ ,. .. __ • • -··-·---···-· .. -· ...... - .... .. .... , ... --· - ··"'--· .... .. ..-. _ . ........ ·-- ...... - .. - .. -..·-· <(> • ..o __ , ........... - - - - ~ 



varian data machines -----------------------. 

BASE REDEFINE 
.... 

DATA DATA 

RECORD CUSTOMER ORDER DATE DATE 
CODE NUMBER NUMBER RECEIVED SHIPPED 

CONTROL CONTROL 

2 6 2 6 

RECORD CUSTOMER COMMENT 
CODE NUMBER 

CONTROL 

2 6 30 

RECORD CUSTOMER ITEM ORDER 
CODE NUMBER NUMBER QUANTITY 

CONTROL CONTROL 

2 6 5 3 

VTil-3450 

. . 

6 

22 

16 

Figure 2-17. Format of Record Types in a Variable Entry File 

The variable entry data set would be defined as: 

BEGIN-VARIABLE-ENTRY-DATA-SET 
DATA-SET-NAME•CORD 
:BASE-DATA 
CORDCODE=2 
CUSTLKC0=8 
CORDDATA=30 
RECORD-CODE=HD 
ORDNLKCO=- ( 8) 
CORDDREC• ( 6) 
CORDDSHP=(6) 
RECORD -CODE=CM 
CORDCMNT• ( 30) 
H.ECORD-CODE= IT 
ITEMLKCO= ( 8) 
CORDQTYP• ( 3) 
END-DATA 
• 
• 
• 
END-VARIABLE-ENTRY-DATA-SET 

RECORD CODE 

REDEFINE FORMAT ELEMENT 
ORDER HEADER 

ORDER COMMENT 
ITEMS 
ORDER ITEM 

NOTE: Coded records with linkage paths defined in the redefine 
data record portion give the ability to link the different 
records to different single entry files without the needless 
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overhead of redundant control fields carried in 
records for the purpose of linkage only. They also 
give the ability to add new record definitions to the 
variable entry file merely by defining the new format 
to the TOTAL system and inserting the records into 
their logical position. 

2.7 DATA INDEPENDENCE 

One of the key capabilities provided by the TOTAL system is data 
independence. This means that the application program is not 
affected by physical changes to the data base or any data set 
within the data base. 

This capability is achieved by defining the data record as a 
collection of data elements. A data element can be defined as a 
single data item or the entire record. In other words, the data 
elements are defined by the system analyst as the logical or 
functional parts of the data record that are to be processed by 
the different application programs. 

The application program requests the elements data record via 
tl1e element list. This element list is defined as a literal 
constant in the application program. It specifies the 8-character 
names of all elements that are to be processed by the application 
program. Data independence is therefore achieved because each 
application program has the opportunity to specifically request only 
the data elements pertinent to that program, changes to other 
nonpertinent data elements, or addition of new data elements 
into the data record. 

The application program does not have to read or write whole 
records as in non-data base applications; it receives and 
passes elements of the record to and from TOTAL. TOTAL reads 
and writ es t he data record; TOTAL selects the elements of the 
record according to the element list as defined by the application 
program, and passes the selected elements of data to the appli
cation program. 

Since the application programs are independent of data, they 
do not have to be reprogrammed, recompiled, or relinked due to 
changes to nonpertinent data elements or additions of new 
data elements to data records. Since programs process only data 
elements required, core requirements for record areas are reduced. 
With data independence, programs can request data elements in 
any sequence without regard to actual record format. Data 
integrity is introduced, since programs do not have the opportunity 
to inadvertently destroy associated data files. 
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2.8 TOTAL's PROGRAMMING LANGUAGES 

Conventional programming languages support various techniques 
for file and record definition and various input and output 
commands for accessing defined records and files. TOTAL's 
two languages, Data Base Definition and Data Base Management, 
do the same. 

o Data Base Definition Language (DBDL) is an English
like language that provides for initial generation 
of a data base module and all subsequent modifications 
and expansions to this data base. 

o Data Base Management Language (DML) interacts with 
the data base, the .operating system, or supervisor 
and the application programmer. It allows TOTAL 
to function with the host language (DASMR, COBOL, RPG II, 
FORTRAN) for all communication with the data 
base. 

Utilizing the facilities of the DBDL and the DML, TOTAL provides 
a completely integrated data base available to any application 
programmer using supported most language processors. TOTAL 
provides data elements to application programs so that new 
elements, new data sets, and new data relationships can be 
added to the data base without adversely affecting the current 
operational programs. 

2.8.1 Data Base Definition Language 

TOTAL DBDL is a high-level, independent, key-phrase language 
that defines the data base, i.e., data sets, data records, data 
elements, data set relationships, and data items within the 
data base. 

TI1e data base need be defined only once for all programs to have 
access to it. The data base does not have to be defined for and 
within each program that will use it as with conventional file 
definition techniques. 

After the DBDL statements describing a data base are prepared, they 
are converted into Assembler Language source statements by the 
UBGEN program (a part of the TOTAL system). 

The resulting Assembler source statements are assembled to pro
duce an object Data Base Descriptor Module (DBMOD). When the 
application program requests access to the data base, the corres
ponding Data Base Descriptor Module is loaded and referenced 
by TOTAL to locate data sets and their components by name (section 
3) • 
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2.8.2 Data Management Language 

After the data base is compiled and cataloged, application pro
gramming can be started using host-language processors and the 
TOTAL Data Management Language. DML communicates between the 
program and the data base. DML is not a complete language by 
itself; it relies on a host language at the CALL level to furnish 
a framework and to provide the procedural capabilities required 
to manipulate data in primary storage. 

All calls to and from the data base to retrieve data, to add new 
data or data relationships, to delete data or data relationships, 
or to modify data or data relationships, reside in DML. Diagnos
tics and messages indicate the successful operation of a function, 
or the status in case of an unsuccessful execution. For example, 
DML indicates that a duplicate record already exists if you 
attempt to add such a duplicate record to the data base. 

TOTAL functions at the element level, an element being one or 
more of the items that comprise a logical record. Upon the 
execution of a TOTAL DML command, one or more elements, as 
specified by an element list, are passed to or from the host 
program in the stated sequence of that element list. It is 
not required to do any further manipulation such as sequencing, 
positioning, including, or omitting of elements. Subsequent 
expansions of the record for additional elements or relationships 
have no adverse effect on programs that use the originally defined 
record. Old programs do not require recompilation when new 
elements are added to records. After the host-language program 
has received the data, the host language is used for whatever 
logical, arithmetic, or manipulative processing desired. The 
host language, then, is the language of specific data "policy" 
manipulation. This manipulation is application-oriented and 
very specific. 

2.9 CREATING, FORMATTING, AND OPERATING THE DATA BASE 

The TOTAL Data Base Management System consists of the programs: 

o DBGEN - the data base generator program. DBGEN accepts 
the Data Base Definition Language (DBDL) statements 
which define the data base and generates the assembly 
language Data Base Descriptor Module DBMOD. For full 
details, refer to section 3. 

0 DBFMT - the data base format program. DBFMT 
the data set format control card(s), creates 
preformats the specified RMll data set areas. 
full details, refer to section 4. 
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o TOTAL - the Data Base Management program. It is 

activated when initiated by the CALL DATBAS statements 
given in the application program. These CALL instruc
tions are written in Data Management Language (section 
5). TOTAL accesses the data base, performs the necessar 
retrieval, add, or change operations, and issues read/ 
write instructions as required. 

For full details on operating the data base, refer to 
section 7. 

Both DBGEN and DBFMT are non re-entrant background tasks (DBFMT 
can be run as a foreground task) which are run rarely. The . 
sequence of events for TOTAL Data Base generation···.is shown in 
figure 2-18. 

The TOTAL program is a general access method of getting at 
data files easily, and is bound with the application program. 
It acts upon the data sets defined in the data base object 
module according to the parameter lists given by the applica- · 
tion program CALL statements. 

2.10 M~MORY REQUIREMENTS 

TOTAL enables a considerable savings in main memory because: 

, . 
• 

a. TOTAL extracts and passes to the application program 
only the data elements required, using direct access 
via control keys and linkage paths, resulting in a 
network type data base. An example of a TOTAL network 
structure is shown in figure 2-19. 

b. TOTAL allows many application programs to access the 
same data base, resulting in memory savings as each 
application program does not have to store data. This 
concept of a data base management system is shown in 
figure 2-20, in which four application programs 
are shown accessing a data base comprised of two 
master data sets and two variable data sets, linked 
together. 

2.10.1 Economic Computer Resource Utilization 

The computer resources under consideration are computing time, 
main and secondary memory, and I/0 utilization. Considerable 
effort is taken in TOTAL to optimize their use. The structure 
of a TOTAL data base inherently allows· the elimination of re
dundant data, index areas and overflow areas. Deleted records 
space is immediately reusable and hence there is no need to 

2-30 

- ··-· -- ·- - - ---- -- .. -· ···-- -· . - · -· - - ---· --- -



OBJECT 
LIBRARY 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SOURCE 

OBJECT 

VTil-3451 

USER DBDL 
CARDS 

DBGEN 

DBMOD 
SOURCE 
MODULE 

ASSEMBLE 
DBMOD 

DBMOD 
OBJECT 
MODULE 

Figure 2-18. TOTAL Data Base Generation 
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Figure 2-19. TOTAL Network Structure Example 
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Figure 2- 20. Data Base Management System 

2-33 

·- - ------ - - - - - - -·---- - ---·--···------.. - .... - ..... - -·---··-- · .. - -·----·-·------------ ·- --- -~-



. . .· ... 

varian data machines -------------------------. 

reorganize records in a data base in order to eliminate dead 
records. Associated records tend to be physically placed together, 
resulting in the reduction of data access time. An 1/0 buffer can 
be unique to a data set or shared by multiple data sets, thereby 
conserving main memory buffer requirements. During information 
retrieval, a block which may contain a multiple number of records 
will be brought into main memory. The block will be written back 
to the data base only when it has been modified and the next 
request record is not in it. Since the probability of processing 
a record next to the one just processed is very high, this 
scheme effectively reduces the number of l/0 operations. 

2.10.2 Run-Time Memory Utilization 

The run-time portion of TOTAL (about 4. 7K), including the· Data Base 
interface module DATBAS (O.SK) and the Data Base definition module 
DBMOD, are bound together to the .. user program and run in the same 
user logical memory space. 

The size of the DBMOD depends on the user specifications (see table 
3-1, section 3.5 as a guide to determine the size of the DBMOD). As 
an example, an average program utilizing a data base composed of 
five master files and three variable files requires about 2600 
words for the DBMOD. Figure 2-21 illustrates a typical TOTAL 
memory layout and the use of TOTAL data base by three user pro
grams. Pl a user coded foreground query program which reads 
file Fl and F4. P2 is an on-line program that serves three 
remote terminals. P2 updates F2 and hence this file is locked 
and may be used by P2 only. P2 also reads Fl and F3. P3 is 
an RPG background program which reads files Fl, F3, and F4. 
TOTAL allows multiple tasks to concurrently read from the same 
file. However, a file that is being updated may be accessed · 
only by the updating task. 

' 
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Figure 2-21. Typical TOTAL Memory Layout 
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2.11 PRIVACY AND SECURITY 

2.11.1 ~nte;nal Privacy and Security 

A file locking facility to prevent concurrent file updating 
is provided by the SCHEMA parameter of the Data Management 
Language Sign-On function. 

The SCHEMA parameter contains a SHRE or PRIV option. If SHRE 
is coded, the file called for by the application program may be 
shared among concurrent programs in the Read Only mode. If 
PRIV is coded, the file called for is exclusively assigned to 
the application program requesting it, and no other program 
may have access to it during any program run. The file is 
unlocked by the Sign-Off function. 

For details of the SCHEMA parameter, refer to section 5.2.13. 

In addition, when an attempt to execute a TOTAL command fails 
to complete, the original condition of the data base prior 
to the request is restored and a diagnostic message is returned 
to the user indicating the possible cause of failure. 

2.11.2 External Privacy and .Security 

External privacy and security should be maintained by a Data 
Hase Administrator, who should have the responsibility of 
controlling access to the data base files and logical unit 
codes. 
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SECTION 3 
DATA BASE DEFINITION LANGUAGE 

3.1 GENERAL DESCRIPTION 

The Data Base Definition Language (DBDL) is a structured set of 
English-like statements which declares and describes a data base 
or any subset of a data base. These statements use a keyword 
format through which the user may name his own data sets, record 
segments and data fields, as well as declare any environmental 
characteristics. 

The Data Base Generation program (DBGEN) accepts the DBDL 
statements and generates assembly language statements, creating 
the Data Base Descriptor Module (DBDM). The DBDL entries are 
made for four categories of information: 

o General data base specifications 

o Single entry (master) data set specifications 

o Variable entry data set specifications 

o User comments and notes 

3.1.1 Logical Unit Convention 

All input statements are input via the PI logical unit. DBMOD 
is output on the SS logical unit. All diagnostic and listings 
are output on the LO logical unit. For a detailed explanation 
of the VORTEX logical unit concept, refer to the VORTEX II 
Reference Manual. 

3.1.2 Execution of DBGEN 

DBGEN executes as a priority level 1 background task. The 
following jobstream is an example of the job control language 
required to execute DBGEN and to assemble the output of DBGEN 
into an object module. 

/.JOB, DBGEN 
/ASSIGN,PI,SI 
/DBGEN 
BEGIN-DATA-BASE-GENERATION 

• 
• Data Base definition statements 
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END-DATA-BASE-GENERATION 
/ASSIGN,PI,,SS 

. ~ · ... ·: ·:-.:· . . ·. . . . . . ,. . . . . . . . . . . . . . . . . .. ·. . . . . . . . . . . . . " . . . 
. . . : :. · .:·.-~ ~: ~. ·.-:: ..... :._· .. ·: ·· . ·.:. _. 

. . .. ,· . . . · ·.. . . 

. :· ~ : . \··:. ··~ .. ~ ::.;::. :.: .·:: .. :.: ·,: ·.~_' :.::.:· ~:? .• >: .. :: ... ·~: ::: > · ... :. . : · .. 
. . . . . . . . . : . . . . . . . . . . . . . . : . . .. . ·. . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. .. . · .. ·.• .. ·: :. ·. -~ . : ::~ · .. · ... . . . . . . · ... . . . . . . .. 

. . . ... . . . . . . . . . . . . . . . . . . 
. . . . /HEM,10 . . . . 

/DASMR 
/ENDJOB 

3.1.3 TOTAL Record Formats 

. . . 
. . .. . 

• 

When designing the data base and writing the DBDL statements, one 
should be aware of some basic facts about the data records used • 

• 

. . 

a. Single ent·ry (master) file records. Each record mu·st 
have the following (figure 3-1): 

1. 

2. 
. . 

• 

A ROOT. · 

A Control 
Key~ ·· ·. · 

link 8-byte field used by TOTAL to 
synonyms. 4 bytes - backward 
4 bytes - forward pointer. 

• po1nter; 

n-byte field to contain the 
which linking to a ::'Variab le 
accomplished 

. . 

. -·-· · . -···~ - · ·- . . 

key by 
file is 

. . . . . . .. . . . :. . 

~- 8 -----~- ..... ...__- n ____ ..... ..___ 8 -----~- ...,.....__ 8 -----~- ..... ...__- n ---

ROOT CONTROL LINKAGE LINKAGE DATA 
PATH 1 PATH 2 ELEMENTS KEY 

n =USER DEFINED 

VTil-3355 

Figure 3-1. TOTAL Single-Entry Data-Set Record Format 
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·. A linkage path. At least one. Eight-byte 
field(s) maintained by TOTAL to link to a 
variable file record containing the control 
key. There can be as many of these 8-byte 
fields as required. 

b. Variable Entry file records. This record must have 
the following (fi gure 3-2): 

1. 

2. 

Control key. 

Linkage path. As 
master records. 

many as there are links to 

When coded records are used, the record is divided into two parts: 
the base data area and the redefined data area. The base data 
area must have at least a record code which is a 2-byte code 
containing the record code type. The rest of the record format 
is shown in figure 3-3. 

. . . 

..._ __ n ----t __ ......___ 8 ---4-...... ~- n ---4-_.......___ 8 ----.~- ...... ~- n -~-

CONTROL LINKAGE CONTROL LINKAGE DATA / KEY PATH KEY PATH ELEMENTS 1 1 2 2 

n = USER DEFINED 

VTil-3456 

Figure 3-2. TOTAL Variable Entry Data Set Record Format 

3-3 

--·-- --- - ___________ _________ .._ _________ _,, ... .. -- ---- ---·-----· ~ .... - . .. ... . _ .. --· - - ·- ····- .. --······· - ·-~--·--·· -- ·-. -· ..... _.""' ···--·-·- -~·-·-·· - -- ···-· ... ----



varian data machines ----------------------, 

CODED RECORDS 

RECORD 
CODE 

BASE DATA AREA - REDEFINED DATA AREA 

KEY LP KEY LP 
~ 

1AA I DATA AA DATA ~ 

1 1 2 2 ~ 
K 
~ 

K 

' 

I 881 KEY LP DATA BB DATA 1 1 

1CC 1 KEY LP DATA KEY LP KEY LP CC DATA 1 1 3 3 4 4 

• FIXED LENGTH RECORDS 

• VARIABLE FORMATS IDENTIFIED BY RECORD CODE 

• SELECTIVE Ll NKAGE 

NOTE LP =LINKAGE PATH 

VTil-3457 • 

Figure 3-3. TOTAL Variable Entry Data Set Record Format 
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3.1.4 Data.Set (File) Organization 

A TOTAL file, is considered to he a logical file an<.l as such it 
may consist of one or more VORTEX (physical) files. The number 
of VORTEX files in a TOTAL file is determined bv the 

~ 
number 

of DRIVE statements for the TOTAL file. Each VORTEX file • lS 
DRIVE located on the logical unit number (LUN) specified in the 

statement. This means that a TOTAL file can be stored on many 
different ~m partitions, some of which may be located on a 
different R~·ID device. 

TOTAL names the .TOTAL file as the name given in the DATA-SET-NA~fE 
directive e.g., a 4-letter word, mmmm for master or vvvv for 
variable. Each VORTEX file name (six characters) is derived 
from the TOTAL file name by (TOTAL) adding a 2-digit ordinal 
number e.g., mmmmOl, mmmm02, ••• etc. (for master). 

3.1.4.1 Master File 

All Jt'-.1D addresses are computed and maintained as re la ti ve record 
numbers (rrn). Each TOTAL master file has two control records 
one at the front and one at the rear. To allocate a master record 
its key is randomized (a hashing procedure involving 32-bit 
arithmetic computed mostly by firmware) and an rrn is obtained. 
This number is called the "home address." If the home address 
is empty, the master record is stored there. If the home address 
is already occupied, the record occupying it can be either a 
synonym (e.g., a different control key randomized to the same 
place) or not a synonym. If it is a synonym, then the new record 
is stored closest (physically) to its synonym and linked to it 
via the ROOT field. If the occupying record was not a synonym, 
the new record is replacing the old one, and the old record is 
allocated elsewhere (closest to its home address). 

3.1.4.2 Variable Entry Files 

Variable file management requires a series of control records 
inserted at regular intervals throughout the TOTAL logical 
file. The control interval is 480 sectors long (approximately 
1 cylinder, e.g., 24 sectors per track, 20 tracks per cylinder). 

Each TOTAL file starting point coincides with the control 
interval starting point. 
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Example: 

TOTAL file name (variable entry) 

DATA-SET-NAME• FILE 

VORTEX files are defined by: 

DRIVE•031,200 
DRIVE•032,100 
DRIVE•033,400 

There are three VORTEX files: 

FILEOl on LUN 31 
FILE02 on LUN 32 
FILE03 on LUN 33 

200 sectors 
100 sectors 
400 sectors 

• lS : . 

The control records are allocated at the beginning of the logical 
file and at the beginning of each logical interval of 480 sectors. 
For the above example, control record at FILEOl is record one; 
control record at FILE03 is record 181 (481st). 

The LOAD-LIMIT (in percent) is computed and maintained for each 
control interval. 

3.2 SYNTAX RULES 

DBDL statement entries are made up of SO-character records, 
using the following rules: 

. 

a. All entries must begin at characte·r position 1. 

b. A blank terminates an entry. 

c. Capitalized entries and punctuation must be coded as 
shown. 

d. Square brackets ( []) enclose an optional parameter. 

e. Braces ( { } ) mean a choice between parameters. 

f. "mmmm" is to be replaced by a single entry data set name. 

3-6· 
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f. "vvvv" is to be replaced by a variable entry data set 
name. 

g. "xxxx" is to be replaced 
(A th ru Z , 0 th ru 9) • 

by any valid characters 

h. "n" is to be replaced by any valid natural number, or 
zero. 

i. Comments are recommended as additional documentation 
throughout the definition language. They may begin 
after termination of any entry, or may be entered 
on separate statements simply by leaving position 1 
blank. 

3.3 SUMMARY OF DATA BASE DEFINITION STATEMENTS 

Unless otherwise specified, all numbers are in decimal and bytes 
(not words). 

3.3.1 Prologue Statements 

BE(;IN-DATA-BASE-GENERATION 
DATA-BASE-NAME=xxxxxx 
OPTIONS=OUTPlJT= Y 

N 

SIIARE- IO 
IOAREA=xxxx[=n](n =number of buffers, default n=l) 
END- IO 

3.3.2 Master Data Set Statements 

BE(; IN- \'fASTER- DATA- SET 
Dl\ T A- SET- NAHE =mmmm 
IOAREA=xxxx 
~1ASTER- DATA 
mmmmROOT=8 
mmmmCTRL=n 
rnmmmLKxx=8 
mMmMxxxx=n 
[. p.] mmmmxxxx=n 
END-DATA 
[TOTAL-LQr,ICAL-RECORDS=n] 
[LOGICAL- RECORD-LENGTH=n] 
[Lor,r CAL- RECORDS- PER- BLOCK=n] 
DRIVE•nnn,nnnnn 
END-MASTER-DATA-SET 
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3. 3. 3 . Variable Entry Data S,et Statements 

BEGIN-VARIABLE-ENTRY-DATA-SET 
DATA-SET-NAME•vvvv 
IOAREA•xxxx 
BASE-DATA 
(vvvvCODE•2] 
vvvvxxxx=n 
[. p .1 vvvvxxxx=n 
mmmm1Kxx•8=vvvvxxxx 
(RECORD-CODE=xx] 
(.p.vvvvxxxx=n] 
rnmmmLKxx=S=vvvvxxxx 
END-DATA 
[TOTAL-LOGICAL-RECORDS=n] 
[Lor,ICAL- RECORD- LENGTH•n] 
[LOGICAL-RECORDS-PER-BLOCK=n] 
DRIVE=nnn,nnnnn 
[LOAD- LIHIT•n] n is in percent 
END-VARIABLE-ENTRY-DATA-SET 

3.3.4 Epi~ogue Statement 

END-DATA-BASE-GENERATION 

. 
3. 4 DATA BASE DEFINITION STATEMENTS 

.. 

In the following subsections, each statement is followed by 
a description of the statement. 

3.4.1 Prologue Statements 

BEGIN-DATA-BASE-GENERATION 

Description: This statement must be the first statement of the 
data base definition, and the first statement in 
the deck. No comment statements are allowed 
before this statement. 

• 

DATA- BASE- NA~iE=xxxxxx 
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Entry: 

Description: 

xxxxxx is a 6-character alphanumeric name. 

This name will he used as the data base identi f i er 
throughout the system. The use of meaningful 
names is recommended through out the definition 
process. 

OPTIONS-OUTPUT= Y 
N 

Description: 

SHARE- IO 

Description: 

Y means yes, generate DBMOD and print. N means 
print only and suppress generation of DBMOD. 

This statement and subsequent "IOAREA=" entries 
indicate the names of I/O areas that will be 
specifically used in data-set definitions within 
this Data Base Descriptor. 

IOAREA=xxxx[= n] 

Entries: 

Description: 

xxxx is a 4- character alphanumeric name 
n is the number of buffers contained in the pool 

Each occurrence of this statement enters a name 
into a list of named I/O areas. 

a. No duplicate names are allowed. 

b. Each data set may have one and only one I/ 0 
assigned to it when the data set is defined. 

c. The same area can be used by several data 
sets. 

d. An I/0 area assigned to only one data set 
must be listed and is regarded as a private 
I/0 area. 

e. Each occurrence of tltis statement will reserve 
an area whether or not it is ever referenced 
in a data set definition. 
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END- IO 

Description: 

f. There is no limit to the numb cr of I /0 areas 
which can he defined. 

g. If "•n" is omitted, the default value for 
n is 1. 

This required statement terminates the definition 
of "IOAREA=" entries. 

3.4.2 Master Data Set Statements 

BEGIN- ~ 'lASTER- DATA- SET 

Description: This must be the first statement to begin defini
tion of the master data set. 

DATA-SET-NAME=mmmm 

Entry: 

Description: 

mrnmm is a 4-character alphanumeric name. 

This name will be used as the data set identifier 
throughout the system. 

IOAREA=xxxx 

Entry: 

Description: 

xxxx is a 4-character alphanumeric name. 

This statement designates the I/O area to be used 
by the master data set. The I/0 area naned in 
this statement must have been defined in tl1e 
prologue. 

a. Only one I/O area may be assigned to a data set 

b. This I/0 area may be shared with other data 
sets. 
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. -------

f>..fASTE R- DATA 

Description: 

mmmmROOT=8 

Entries: 

Description: 

This statement prece<les the defi11ition of 
loRical data elements for a master data s et. 

uunmm is the 4- character master data set name. 

8 is the required length. It states the 
length of the ROOT field. This length i s 
included in the length of the record. 

This field is for internal use to manage synonyms. 
This stateMent must be the first data element 
definition of a master data set. 

. . . . . mmmmCTRL=n . . 

Entries: 

Des c rip t ion : 

mmmm is the master data set name. 

n is the control key length 

. . .. . . 

. . . . 

This statement defines the record control key. 
The record control key must fall immediately 
after the ROOT statement. 

nunmm LKxx = 8 

Entri es: 

Description: 

nonmm is the master data set name. 
xx is a 2-charact e r linkage code. 
8 is the required length of ei ght bytes. 

This statement defines a linkage path from a 
master data set based on the record control key. 
It is called the LINKAGE-PATH statement (LP) or 
(LK). There must be as many LK statements as 
links used. 

a. A master data se t may have any number of 
linkages. 

b. A variable entry data set may be linked from 
multiple master data sets and may have multi p e 
linkages from the same master data set. 
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c. Linkage paths are never given a level number. 

d. Statement must be given for each link. 

[· p .] mmmmxxxx•n 

Entries: 

Description: 

END-DATA 

Description: 

rnmmrn is the master data set name. 

xxxx is any four valid characters which with the 
preceding four character entry comprises a 
unique element identification. 

p is a level number (1, 2, or 3). 

n is the length of the element. 

This statement defines a data element. Any data 
element may be subdefined: 

a. The values which may be used to specify level 
range from 1 through 3. The level number 
zero (0) is reserved. Any element \'w'i th no 
prefix to specify its level number will be 
assigned level number zero (0). 

b. The level number is specified as an integer 
preceded and followed by a single dot (e.g., 
It. 3. ") • ; 

c. The length entry for a nparent" element will 
be the sum of the lengths of the "child" 
elements. 

d. A unique name must be used for every element 
of the data set. 

This statement ends the definition of logical 
data elements for the data set. 

(TOTAL-LOGICAL-RECORDS•n] 

Entry n is a numerical value. 
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Description: This optional statement specifies the total logical 
record capacity of the data set. 

This entry is optional. When this statement is 
omitted, the TOTAL logical record capacity for 
the data set will be calculated. DBGEN uses TOTAL 
sectors available (Drive Statement) and the logical 
record length. The DBGEN program provides an 
informative message if this value is calculated. 

[LOGICAL- RECORD-LENGTH=n J 

Entry: 

Description: 

n is a numerical value. 

This optional statement specifies the lengtl1 of 
logical records in a data set. This includes 
all data fields, linkages, and the ROOT field 
of a master data set. 

NOTE: Sector length (S) is 240 bytes. 
length (n) must be chosen in such a way 
either n = 0 mod S, or S = 0 mod n. 

There are two ways to accomplish this: 

Record 
that 

. 
a. If the actual record size is 110, add 10 

blank bytes at the end and let TOTAL 
compute the length, or 

b. Force the record length to 120 bytes by 
writing: 

LOGICAL-RECORD-LENGTH = 120 

Length of 28 becomes 30 
Length of 80 is okay 
Length of 110 becomes 120 
Length of 400 becomes 480 

It is advisable to let TOTAL compute the 
record length. 

This entry is optional. When this statement is 
omitted, the logical record length will be 
calculated as the summation of all ele~ent length 
entries. The DBGEN provides an informative 
message if this value is calculated. 
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[LOGICAL-RECORDS-PER-BLOCK=n] 

Entry: 

Description: 

n is a numerical value. 

This optional statement specifics the blocking 
factor or number of records within each block 
in this data set. 

DRIVE=nnn,nnnnn 

Entries: 

Description: 

nnn 

nnnn 

is a logical unit number (partition). 
This is a number, not a name. 

is the number of physical sectors available 
within the logical unit (partition)~ 

This statement specifies the m1n area required for 
the data set. As many drive statements as 
needed should be included. 

a. Multiple drive statements must be specified 
if the data set requires more than one 
partition. 

b. Each DRIVE statement may require a different 
logical unit number as well as a different 
ro.m unit. 

The drive statement is the only required physical 
specification entry. This entry to the DBGEN 
program will compute the TOTAL record capacity. 
In addition, an unused sector count will be 
provided to indicate the logical unit block and 
number of sectors not used in that block. 

These calculations will be notated on the DBDL 
listing. 

- ~------------------------------------------------------------~ 

END- ~1ASTER- DATA- SET 

Description: This must be the last statement to end definition 
of a master data set. 
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3.4.3 Variable Data Set Statements 

BEGIN-VARIABLE-ENTRY-DATA-SET 

Description: This must be the first statement to begin 
definition of the variable data set. 

DATA-SET-NAME=vvvv 

Entrv: 

Description: 

vvvv is a 4-character alphanumeric name. 

This name will be used as the data set identifier 
throughout the system. 

IOAREA=xxxx 

Entry: xxxx is a 4-character alphanumeric name. 

Description: This statement designates the I/0 area to be used 
by the variable data set. This I/0 area must have 
been defined in the prologue. 

BASE-DATA 

Description: 

a. Only one I/0 area may be assigned to a data 
set. 

b. This I/0 area may be shared with other data 
sets. 

This required statement precedes the definition 
of logical data elements for the variable data set. 

[ vvvvCODE•2] 

Entry: vvvv is the 4-character variable entry data set 
name. 
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Description: 

• 

. . . . . 
. . 

This statement is required to reserve space in 
a record for a record code if coded records are 
used. If this variable entry data set has 
multiple record codes, then this is a required 
entry. This entry indicat~s that two characters 
are to be reserved for the record code. • 

[. p.] vvvvxxxx=n 
. 

Entries: 

Description: 

vvvv is the 4-character variable data set name. 

xxxx is any four valid characters which, with 
the preceding four character entry comprises 
a unique element identification. 

p is the level number (p can eq ua.l 1, 2, or 3) 

n is the length of the element. 
' 

This statement defines a data element which may 
be a data item or a control field. This statement 
may occur anywhere within the record definition. 
If this is the last element in the Base-Data 
portion of the variable record, it is the element 
redefined by "RECORD- CODE=" groups. 

Any data element may be subdefined: 

a. The values which may be used to specify level 
range from 1 through 3. The level number 
zero (O) is reserved. An element with no 
prefix to specify its level number will be 
assigned level number zero (0). 

b. The level number is specified: 

As an integer preceded and followed by a 
single dot (e.g., ".3."). 

c. The length entry for a "parent" element will 
be the sum of the lengths of the "child" 
elements. 

d. A unique name must 
of the data set. 
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mmmmLKxx•8•vvvvxxxx 

Entries: mmmm is the master data set name. 

xx is a 2-chnracter linkage code. 

8 is the required length of eight. 

vvvvxxxx is the element name containing the key. 

Description: This statement defines a linkage path from a master 
data set based on the record control key. The 
definition of the element containing this key 
(vvvvxxxx) must precede this statement. 

a. "mmnunLKxx" is the linkage path as de fined 
in the master data set which links to this 
variable data set. This entry must be speci
fied exactly as in the master data set in 
order to establish the required linkage. 

b. A variable entry data set may be linked from 
multiple master data sets and may have 
multiple linkages from the same master data 
set. 

c. Linkage paths are never given a level number. 

RECORD- CODE=xx 

Entry: 

Description: 

xx is a 2-character alphanumeric name. 

This optional statement identifies the beginning 
of a set of data element definition statements 
which redefine the last data element specified 
in the base data portion of the variable record. 
The 2-cltaracter code identifies the 
speci fie record. 

a. The redefined portion of the record may 
differ from one coded record to another in 
the same data set, as opposed to the base 
portion which is identical through out the 
data set. 
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b. The coded or redefined portion of the record 
may be redefined as many times as necessary 
but each redefinition must be identified by 
a different record code. 

c. Record codes must not be given a level number. 

[. p •] vvvvxxxx•n 

See previous explanation of the [.pJ vvvvxxxx=n 
statement following the [vvvvCODE=2] statement. 
Since element entries under the "RECORD-CODE" 
specification are actually redefining the last 
element in the Base Data portion of the record, 
a level number is always required for these 
entries. 

mmmmLKxx•8=vvvvxxxx 

END-DATA 

Description: 

See previous explanation of the mmmmLKxx=S•vvvvxxxx 
statement following the [vvvvCODE=2] statement. 

This statement ends the definition of logical data 
elements for the data set. 

(TOTAL-LOGICAL-RECORDS=n] 

Entry: 

Description: 

n is a numerical value. 

Optional entry. See previous explanation of the 
same statement in the master data set statements 
(section 3.4.2). 

(LOGICAL-RECORD-LENGTH=n] 

Entry: 

Description: 

--- -. - ·- ··-

n is a numerical value. 

Optional entry. See previous explanation of 
the same statement in the master data set 
statements (section 3.4.2). 
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(LOGICAL-RECORDS-PER-BLOCK=n] 

Entry: 

Description: 

n is a numerical value. 

Optional entry. See previous explanation of 
the same statement in the master data set 
statements (section 3.4.2). 

DRIVE=nnn,nnnnn 

See previous explanation of the same statement 
in the master data set statements (section 3.4.2). 

(LOAD-LIMIT=n] 

Entry: 

Description: 

n is a percentage, expressed as an integer value. 

This statement specifies a percentage used to 
create a ti1reshold for space management. Additions 
to existing chains may occupy space above the 
threshold. Additions which start a new chain 
exceeding the threshold are spread across the 
remaining file space (see figure 3-4). If n is 
omitted or its value is 0 or 100, a d~fault 
value of 80 is used (e.g., 80 percent). 

END-VARIABLB-ENTRY-DATA-SET 

Description: This must be the last statement to end definition 
of a variable data set. 

3.4.4 Epilogue Sta!ernents 

END-DATA-BASE-GENERATION 

Description: This statement must be the last statement of a 
data base definition. 
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Figure 3-4. Cylinder Load Limit for Variable Entry Data Sets 
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3. 5 DATA BASE DESCRIPTOR MODULE (DRt.10D) 

The nnnL statements describing a data base are input vi n the PI 
logical unit to DBGEN and are converted into assembler languap.e 
source statements on the SS logical unit. Diagnostic messages 
on the LO logical unit indicate possible problems or errors. 

The resulting ass emh ler source stat em en ts are ass emh led by t h e 
DA~MR assembler to produce an object data base descriptor module 
DB~fOD. A flow chart showing the creation of the DBHOD module 
from the DBDL statements is given in figure 3-5. 

The memory requirements for the Data Base Descriptor Module may 
be calculated from the number of words required for each element 
of the module, as listed in table 3-1. 

. . . . 

Table 3-1. Data Base Descriptor (DBMOD) Memory Requirements 

DBMOD Element 

General overhead 

Overhead per file 

Save area (once per DBMOD) 

Each Master File (Basic) 

Each Va ri able File (Basic) 

Each Master element (including Root) 

Words Required 

19 words 

6 words 

Largest logical 
record size or sector 
size, whichever is 
larger 

31 words 

36 words 

6 words 

·· Each Variable element 6 words 

--- ... _ .... --, , _ , - . __ ._. .. _ 

Each linkage (Master or Variable) 

I /0 area 

Buffer size (per buffer) 

For each Logical Unit (LUN) 
i.e., for each DRIVE statement 
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8 words 

4 words per 
plus buffer 

pool 
• SlZe 

11 words plus the 
largest of sector 
size or logical 
record size 

17 words 
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Figure 3-5. Object Module DBMOD Flow Chart 
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3. 6 EXAMPLE OF THE USE OF THE DATA BASE DEFINITION LANGUAGE 

An example of a set of DBDL statements required to generate a 
DHMOD module using the DBGEN program is shown in fi gure 3-6. 

The example shows the statements required to create a data base 
SlffiRPE containing a personel master data set PERS linked to a 
skills inventorv variable data set SKIV. , 

3. 6. 1 Computation, of DB MOD 

The computation which follows is taken from the example in 
appendix A. 

EXAMPLE: 

5 Master Files 
3 Variable Files 
8 Files (total) 

Master File CUST 

Basic Master File overhead 
6 elements 
2 links 

Master File DATE 

Basic Master File overhead 
2 elements 
2 links 

Master File INVT 

Basic Haster File overhead 
9 elements 
2 links 

Master File ORNM 

Basic Master File overhead 
2 elements 
1 link 
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Size (words) 

31 
36 
16 --u 

31 
12 
16 
~ 

31 
54 
16 

lUT 

31 
12 

8 
TI 
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EXAHPLE: (continued) 

Master File VEND 

I/0 AREAS 

HASl 
VAR1 
~-fAS2 

MAS3 

Basic Master File overhead 
7 elements 
1 link 

Variable File CORD 

Basic Variable File overhead 
15 elements 
5 links 

Variable File ACCR 

Basic Variable File overhead 
14 elements 
1 link 

Variable File PORD 

Basic Variable File overhead 
10 elements 
2 links 

2 buffers 
4 buffers 
6 buffers 
1 buffer 

13 bufrers 

·Size (words) 

31 
42 

8 
"ST 

36 
90 
40 

1'05 

36 
84 

8 
liB" 

36 
60 
16 

lTI 

.. 

Buffer Size 

120 
120 
120 
120 

NOTE: The sizes of all logical records are less than the sector 
• 

SlZe. 

4(Hareas)+(#buffers)(ll +sector size) 

D 4(4) + 13(11 + 120) 

1719 words 

3-24 



LOGICAL UNIT BLOCKS 

8 files x 17 c 136 words 

Based on the preceding, the number of words required for the 
DHMOD is: 

General overhead 
File overhead 6 x 8 
Save Area 
Haster File CUST 
Master File DATE 
Master File INVT 
Has ter File ORm1 
Master File VEND 
Variable File CORD 
Variable File ACCR 
Variable File PORD 
I/O Areas 
Logical Unit Blocks 

DB MOD • 
S1Ze = 

19 
48 

120 
83 
59 

101 
51 
81 

166 
128 
112 

1719 
136 

2823 words 

. . . .. 

(approximately 3K) 
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---
PERS 

---

----
SKIV 

----

SAMPLE DBGEN 

PERSONNEL MA STER DATA 

EMPLOYEE NAME 
NUMBER 

ADDRESS PHONE SEX 

6 30 so 10 1 

SKILLS INVENTORY DETAIL DATA 

SKILL · SKILL 
CODE CLASS 

DATE COMMENT 

4 2 6 25 

. BEGIN-DATA-BASE-GENERATION 
DATA-BASE-NAME = SUBRPE 
OPTIONS OUTPUT = Y 
SHARE-10 
lOA REA = MAS 1 
IOAREA = VARl 

.. 

END-10 
BEGIN-MASTER-DATA-SET 

BEGIN-VA Rl ABLE-ENTRY-DATA-SET 
DATA-SET-NAME = SKIV 

. DATA-SET-NAME = PERS 
lOA REA = MAS 1 
MASTER-DATA 
PERSROOT = 8 
PERSCTRL = 6 
PERSLKSK = 8 
PERSNAME = 30 
PERSADDR = 50 
PERSPHO N = 10 
PERSSEXX = 1 
END-DATA 
DRIVE = 26,SOO 
END-MASTER-DATA-SET 

IOAREA = VARl 
BASE-DATA 
SKIVPERS = 6 
PERSLKSK = 8 = SKIVPERS 
SKIVCODE = 4 
SKIVCLAS = 2 
SKIVDATE = 6 
SKIVCOMM = 25 
END-DATA 
DRIVE= 30, 1000 
END-VARIABLE-ENTRY-DATA-SET 
END-DATA-BASE-GENERATION 

------- ------------------~--~---------~~ 

PERS ROOT EMPL # LINKAGE 
CTRL KEY PATH NAME ADDRESS PHONE SEX 

~~~ - - -~---~-----~--~---~-----~----~--
8 6 8 30 so 10 1 

.--..... - - - -----------.--------------,--------------------
EMPL Y # LINKAGE SKILL SKILL 

CTRL KEY PATH CODE CLASS 
COMMENT SKIV DATE 

~-----------__._ ____ ~------i...-----'------'-------l 
6 8 4 2 6 25 

VTil-3460 

Figure 3-6. Example of Using the DBDL to Create a Data Base 
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DATA . BASE FORMATTOR 

. . .. . . . . . . · .... . . . . .. . . : . 

. . . . . . . .. . . . . 

. . . . . 
. . . . . 

It is necessary to create the files and format the disc area 
hefore data can be written on the data bas~. This is achieved 
hy means of the user FORHAT program which reads data set control 
cards and outputs a serial disc file according to physical 
parameters. 

4.1 THE USER FOru.JA TTOR 

Part of the TOTAL package is a formatter program which resides 
on the 01\t library under the name DBFHT. DBFMT and the data base 
DB~fOD object modules are LMGENed together (in that order) to 
form the (load module) user formattor. 

Example: Assume that DBF:t-.fT is on the OH library and the user's 
llBP OD is on partition LV with protection code P. The following 
job stream will catalog the user format tor, called FORltAT, into 
the BL library. 

/JOB, DBFOill'1 
/LflGEN 
TIDB,FORHAT,1,0 
LD,OM,D,DBFMT 
LD, LV, P, DB~IOD 
LIB 
END,BL,E 
/FIN! 

The user formatter may execute as a foreground or priority 1 
background task. In the preceding example, FOI~\1AT is catalogued 
as a priority 1 task on the BL library. To execute FORNAT, the 
JCP "/PLOAD,FORHAT" directive is used. FORMAT could have been 
catalogued as a foreground task and executed via a SCIIED request. 

F011HAT reads data base control directives from the PI logical 
unit, and creates and formats the requested data sets on the R! .. fl) 
devices. Diagnostics arc printed out on the LO logical unit. 
r.ontrol directives are SO-character records. 

The control directive format is: 

bFORHAT xxxxxx file1, [fi1e2, ••••• ,] END. 
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where: 

h 

FORMAT 

is a required blank in character position 1. 

is the directive name and must start at 
character position 2. 

XXX XXX is the data l1ase name 

filel ••• filen are data set (file) names 

The last parameter must be END. 

Continuation records may be used if there is not enough space on 
one record for all the file names that are required. However, 
FO~~T xxxxxx must be duplicated for each record. As each file 
is successfully formatted, FORMAT outputs a message on LO which 
includes the file name and the number of sectors formatted. 

Example 1: Format data base MFGDBS with files PART, BILL, WCTR, 
and ROUT, all written in one line. Note that the first character 
in the FORMAT control directive · is a blank. 

I JOB, DB FOID·f 
IASSIGN,PI,SI 
I PLOAD, FOIU·fA T 
F0~1AT MFGDBS PART,BILL,WCTR,ROUT,END. 

IENDJOB 

Example 2: Format the same data base with example 1, utilizing 
multiple control directives. 

I JOB, DB FORM 
IASSIGN,PI,SI 
IPLOAD,FORMAT 

FORMAT HFGDBS PART 
FOR~·fAT r-iFGDBS BILL 
FO RJ\fA T MFG DBS ROUT 
FOR~·fAT HFGDBS WCTR 
FORMAT MFGDBS END. 

IENDJOB 

A flow chart showing the Data Base formatting sequence of events 
is shown in figure 4-1. 
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DBGEN • LIST 

...... 
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SOURCE 
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CTL CARD (S) • DBFMTn f4 .. 
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...... 
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Figure 4-1. Data Base Formatting Flow Chart 
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4.2 ADDIN\, FILES TO THE DATA BASE 

It is not necessary to format all of the data base at once. Each 
application can format only those files · in the data base which 
were not previously formatted. Where a file is to be added to. an 
existing data base, only the new file need be formatted, not the 
comJllete data base. If the new file is to be linked to an existing 
file and the logical record size of the existing file can 
accomodate a new link (four words per link), reformatting of the 
existing file is not necessary. Otherwise the existing file must 
be dumped, reformatted, and reloaded. The user can reduce the 
reformatting of existing files by anticipating their growth and 
establishing longer logical records when initially formatting the 
files. 

4. 3 FORJ\fAT ERRORS 

Refer to appendix B for a description of error messages output 
by DBFHT. 

4-4 

• 

. 
• 

' ! 
! 



.-------------------------- varian data machines 

SECTION 5 
DATA ~~NAGEMENT LANGUAGE 

The Data Management Language (DML) is a means of accessing and 
manipulating a defined data base. The language operates by 
invokin~ TOTAL through the CALL facility of the host programming 
language. When such a CALL is encountered, control is passed 
to TOTAL, which analyzes a parameter list to determine the 
function (i.e., "command") to be performed and the data to be 
acted upon. Communication between the application program and 
TOTAL is affected through work areas referenced in the para
meter list. When control returns to the application program 
from TOTAL, a status code is also returned to indicate the result 
of the operation. If the operation is completed successfully, 
a code of "****" is returned. If the operation was unsuccessful, 
the data base is restored to its condition before the operation, 
if necessary, and an appropriate status code is returned to 
indicate the cause of failure. 

5 • 1 COMMAND PARAMETERS 

The parameter list in the CALL statement is the medium of 
communication between TOTAL and the user's program. The para
meters themselves are the names of areas defined elsewhere in 
the user's program. As might be expected of any called sub
program, TOTAL demands that the parameter list be in a certain 
order; the order shown in the examples throughout this manual 
must be strictly followed. 

5.1.1 Functional Usage 

Functions are provided to: 

SIGN ON the data base 

SIGN OFF the data base 

AIJD RECORDS to the data base 

DELETE RECORDS from the data base 

READ DATA ELEMENTS from the data base 

WRITE DATA ELEMENTS to the data base 

5-1 
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Of ·the fifteen different parameters which are available, some _ 
are used in every CALL to TOTAL, some depend on the particular 
type of data set being accessed (i.e., master versus variable), 
and a few are used only in certain specialized functions. 

The following parameters are used in all but a few special 
functions: 

( 

OPERATION 

STATUS 

DATA-SET 

REFERENCE 

LINKAGE-PATH 

CONTROL-KEY 

DATA-LIST or ELEMENT-LIST 

DATA-AREA 

ENDP 

The parameters can be used for serial functions, master data 
set functions, or variable data set functions, as shown in 
table 5-l. 

Table 5-l. Parameters Available for Functional Usage 

PARAMETER 

OPERATION 
STATUS · 
DATA-SET 
REFERENCE 
LINKAGE-PATH 
CONTROL-KEY 
DATA-LIST 
DATA-AREA 
END. 

SERIAL 
FUNCTIONS 

X 

X 
X 

X 

X 
X 
X 

5-2 

·MASTER 
DATA-SET 
FUNCTIONS 

X 

X 
X 

X 

X 
X 
X 

VARIABLE 
DATA-SET 
FUNCTIONS 

X 

X 
X 
X 

X 
X 

X 
X 
X 

. . . . . 
. . . 
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- -·------

5.1.2 Notation Conventions 

In the descriptions and definitions which follow, certain 
notation conventions are used to express the fortttat of a 
statement or a parameter. These may be simply explained by 
the following rules: 

a. Lower case letters are to be replaced by a symbol of 
the user's choosing. 

b. Upper case letters are to be inserted as they appear. 

c. Square brackets C[ ]) enclose a choice of options of 
which none, one, or several may be chosen. 

d. Braces ( { }) enclose a choice of options of which one 
and only one must be chosen. 

5.1.3 Detailed Descriptions of Parameters 

The nine "standard" parameters are described in the paragraphs 
which follow, before the discussion of the individual commands. 
There they will be shown where they occur, but described only 
to the extent that they vary from the discussion below. The 
only exception is the parameter OPERATION which will be shown as 
the operation code of the function to be performed. 

OPERATION: 

This parameter is the name of (points to) a 5-character field 
defined by the user into which he must place the operation 
code of the function to be performed, e.g., READM - read a 
master data set randomly. 

STATUS: 

This parameter is the name of (points to) a 4-character field 
defined by the user into which TOTAL places a code indicating 
the result of the operation, e.g.,"****" (the function has 
successfully completed), "FNTF" (File Note Found and the function 
has not been performed). THIS FIELD SHOULD BE E~fiNED AFTER 
EVERY CO~~ND. A complete list of status codes and their 
meanings may be found in the Diagnostic section. 
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DATA-SET: 

This parameter is the name of (points to) a 4-character field 
defined by the user into which the user must place the name of 
the data set to be operated upon as defined in a data base 
generation (DBMOD). The DATA-SET parameter is shown graphically 
in figure 5-l. 

REFERENCE: 

TI1is parameter is the name of (points to) a 4-character field 
defined by the user which is used to maintain the internal 
reference point of the current variable record or a position in 
either a master or variable using the RDNXT function. This 
field is used by both TOTAL and the u.ser to communicate 
information about processing along a relationship within a 
variable data set or along a serial retrieval of a data set. 
As such, each perfornts a specific role by inserting appropriate 
values into the reference field and expecting certain values to 
be present under certain conditions. This may be best described 
by listing the acceptable contents of the reference field, 
qualified by the role of the participant: 

a. LKxx 

This is the last four characters of a linkage path 
name (mmmmLKxx) as defined in the Data Base Descriptor 
Module. The user places this value into the refer
ence field to indicate that TOTAL is to retrieve a 
chain (depending on the operation code) and that 
processing is expected to continue along the specified 
linkage path. 

TOTAL places this value into the reference field to 
indicate that the first record of a chain has been 
deleted. 

b. rrrr 

This is the Internal Reference Point (relative record 
number) of the record currently being processed. 

The user places such a value into the reference field 
to directly retrieve a specific record whose Reference 
Point was previously known. 

The user also may place into the reference field a 
value which he previously saved upon interrupting 
continuous processing along a chain or reset a serial 
retrieval to some point in a data set. 
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DATA MANAGEMENT LANGUAGE 

PARAMETER 

DATA-SET 

• 4-CHARACTE R AREA 

• IDENTIFIES THE DATA SET TO BE OPERATED ON 

ACCR --- VARIABLE DATA-SET 

CUST 
1---- MASTER DATA-SET 

CORD ~-- VARIABLE DATA-SET 

ORNM ~- MASTER DATA-SET 

Figure 5-l. DATA-SET Parameter 
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. . 

TOTAL places into the ~eference field the Internal 
Reference Point of the record just read, added, or 
written, or the "back pointer" from a deleted record 
(unless the deleted record was the first of a chain). 

The effect of placing appropriate values into the 
reference field prior to execution of a TOTAL command 
is given in table S-2. The contents of the reference 
field after execution of a TOTAL conunand is shown in 
table S-3 • 

Table S-2. Effect of Values in Reference Field Before 

FUNCTION 

ADDVA 

ADD VB 

ADDVC 

DELVD 

READD 

• 

REA DR 

Execution 

CONTENT 

LKxx 

The operation is not 
performed and a status 
code of IVRP is re
turned. 

The operation is not 
performed and a status 
code of IVRP is re
turned. 

The record in the user's 
data area is added log
ically to the end of all 
chains controlled by 
keys within the record. 

The operation is not 
performed, and a status 
code of IVRP is re
turned. 

The operation is not 
performed, and a status 
code of IVRP is re
turned • 

The record at the end 
of the chain is re
trieved. 

S-6 

rrrr END. 

The record in the user's IVRP 
data area is added log
ically after the record 
addressed by reference. 

The record in the user's IVRP 
data area is added log
ically before the record 
addressed by reference. 

The record in the user's IVRP 
data area is added log
ically to the end of all 
chains controlled by keys 
within the record. 

The record addressed by IVRP 
reference is deleted. 

The record addressed by 
reference is retrieved. 

IVRP 

The record logically be- IVRP 
fore the one addressed 
by reference is re-
trieved. 

u... ··--- -· -- - -- -
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FUNCTION 

READV 

WRITV 

. . . 

Effect of Values in Reference Field Before 
Execution (continued) 

CONTENT 

LKxx 

The first record in the 
chain is retrieved. 

The operation is not 
performed, and a status 
code of IVRP is re- · 
turned. 

rrrr 

The record logically 
after the one addressed 
by reference is re
trieved. 

The record addressed by 
reference is processed. 

Table S-3. Content of Reference Field After Execution 
. . 

. . . . 
FUNCTION CONTENT· 

. . . . . . . . . . . . .. 

ADDVA Internal Reference Point of the record 
ADD VB just added. 
ADDVC . 

. . . . . 
DELVD . "Back pointer" from .the record jus.t 

deleted (e.g., the reference point of 
. the record logically before the record 

. just deleted) or LKxx if the first 
record in the chain was deleted. 

READD Internal Reference Point of the record 
just read. 

REA DR Internal Reference Point of the record 

• 

END. 

IVRP 

IVRP 

READV just read or "END." (if the read attempted 
to go off the end or beginning of the 
chain). 

WRITV Internal Reference Point of the record 
just written. 
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c. END. 

This value is placed into the reference field by 
TOTAL when the user, while continuously processing 
along a chain of records, attempts to go beyond the 
end of the chain if . reading forward or beyond the .. 
beginning if reading reverse. 

d. BEGN 

This value placed into the reference field by the 
user and used in conjunction with the "RDNXT" function 
will cause the "RDNXT" to start serially reading a 
specific data set at the absolute beginning of that 
file. Upon reaching the end of a file, "END." is 
placed in the reference by TOTAL. 

LINKAGE- PATH: 
. . 

This parameter is the name of (points to) an 8-character field 
defined by the user into which he must place the 8-character 
name of the linkage path (mmmmLKxx) as defined in the Data Base 
Descriptor Module. This is the vehicle through which the user 
dynamically names a specific relationship between a chain of 
variable records and a master record by the record control key. 

The terms "primary linkage path" and "controlling linkage path" 
refer to the linkage path named by the LINKAGE-PATH parameter. 
The term "secondary linkage-path" refers to any other linkage 
path defined for this record in the Data Base Descriptor. The 
LINKAGE-PATH is shown graphically in figures 5-2 and S-3. 

CONTROL-KEY: 

This parameter is the name of (points to) a field defined by 
the user into which he places the record control key. TOTAL 
will "randomize" on this data, whether to locate a master record 
or to link from a master record to a variable record. If, 
during further processing of this command, it is found that the 
CONTROL KEY does not agree with the corresponding field in the 
user's data area, a status code of UCTL will be returned. To 
avoid this, it is recommended that the user name the control 
key field in the data area rather than define a separate field. 
The length of the CONTROL KEY is taken to be that defined in the 
Data Base Descriptor Module. The CONTROL-KEY is shown graphically 
in figure 5-4. 

s- 8 
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DATA MANAGEMENT LANGUAGE 

PARAMETER 

LINKAGE-PATH 

• 8-CHARACTER AREA 

• IDENTIFIES THE LINKAGE KPA PATH BY A 2-CHARACTER 
VALUE TO BE PROCESSED 

ACCR 

CUSTLKAR (LINKAGE-PATH) 

CUST 

CUSTLKCO (LINKAGE-PATH) 

CORD 

ORNMLKCO (LINKAGE-PATH) 

ORNM 

Figure 5-2. LINKAGE-PATH Parameter 
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rrn I rrn 

I 
I 

A field used by TOTAL to ma into in logical relationships 
between records 

• 8 byte (character} 
- binary pointers (rm} 

• Contents automatically managed by TOTAL 

SINGLE ENTRY LINKAGE PATH 

first rrn I last rrn 
in related I in related 
VE chain I VE chain 

J 

• E~tabl ishes relatab il ity from SE record to VE record chain 

VARIABLE ENTRY LINKAGE PATH 

• prev •ous rrn 
in this 
VE chain 

I 
I 

f 

next rrn 
in this 

· VE chain 

. . •' 

. . . . . . . . . . 
. . . . . . : . . . . . . . . . . . . . . . . . . ... . ·: . ' • . · :.· ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. .. . . . . . . . ' 
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I .. 

( 

. . 

• Establishes bi-directional relatabil ity in a chain of VE records 
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Figure S-3. Linkage Path · 
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DATA MANAGEMENT LANGUAGE 

PARAMETER 

CONTROL- KEY 

• AREA DEFINED TO CONTAIN CONTROL KEYS FOR 
SINGLE ENTRY DATA SETS 

• IDENTIFIES A MASTER RECORD IN THE SINGLE 
ENTRY DATA SET 

MASTER RECORD 
CONTROL- KEY 

102935 CUST 

I I 472953 I I 

315806 

• 102935 

726514 

VTil-3466 

Figure S-4. CONTROL-KEY Parameter 
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DATA-LIST or ELEMENT-LIST: 

This parameter is the name of (points to) a list of data names. 
The list is a character string defined by the user which is 
composed of 8-character data names declared in the data base 
ge-neration. This list must conform to the following format:. 

elemlelem2 •••••• elem(n)END. 

The data names in the list may include: 

data elements 
data items 
control keys 
record codes 

The list may not include: 

the ROOT field (master records only) 
linkage fields 

The data names in the list appear in any order, but the data 
elements they name will be processed in the order listed. Thus, 
the data list is ordered in the same manner as the user's data 
area, not necessarily as the record on the data set. Only the 
data elements named in the data list will be processed, i.e., 
transferred to or from the user's data area. It is suggested 
that the order of element names coincide with the generated 
order from DBGEN. A DATA-LIST is shown graphically in figure 
s-s. 
One very significant feature of TOTAL is what is referred to 
as a CODE DIRECTED READ. This is the ability, when processing 
Variable Entry Data Sets that contain coded-records, to only 
retrieve into your program, data elements that pertain to one or 
more coded-records, not every record. 

In order to achieve this CODE DIRECTED read capability, a slight 
variation in the presentation of the data-list is required. 

In our example above, the inclusion at the immediate beginning 
of the data-list of one or more entries which follow will 
allow this feature. 
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DATA MANAGEMENT LANGUAGE 

PARAMETER 

DATA-LIST 

• AREA CONTAINING A LIST OF DATA ELEMENTS 

• LIST IS TERMINATED BY I END. I 

• LIST IDENTIFIES THE DATA ELEMENTS 
TO BE REFERENCED 

DATA-LIST: CUSTCTYS CUSTNAME END 

r --, r 
I 

010 lo ACE PRODUCTS 5023 MAPLE AKRON OH 
I 

I 

L ______ _J L ____ _J 

Figure 5-S. DATA-LIST Parameter 
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Example: 

Read only variahle entry data set records with CODES SR and CM • 

. . 

~CODE•SR*CODE•CM elemlelem2 ••••• elem(n)END 

. 

Tlte entry ~CODEmxx at the beginning of the data list will 
cause TOTAL to only retrieve and pass back elements for these 
type of records. 

NOTE: 

DATA-AREA: 

When constructing element lists for variable entry 
file processing when coded records are defined, the 
"VWVCODE" element name must always be the first 
one presented. 

This parameter is the name of (points to) an area of memory 
defined by the user which is used as an input/output area for 
the data elements named in the Data List. The structure and 
characteristics of this area must conform exactly to the data 
elements as named in the Data List and in the same order. The 
DATA-AREA is shown graphically in figure S-6. 

ENDP: 

. . . 

This parameter is the name of (points to) a 4-character field 
defined by the user which must contain the value 'END.' This 
parameter serves as the delimiter to the parameter list. As 
noted earlier, the parameter will not be passed for any function 
requiring nine parameters (variable functions only) and will 
not appear in the descriptions of the Variable Entry commands. 

5.2 DESCRIPTION OF DML COMMANDS 

The following pages list in alphabetic order all of the Data 
Management Language commands with a detailed description of 
each. The cownands are summarized in table 5-4, and the calling 
sequences for various languages are given in table 5-S. 

An attempt has been made to make each description as complete as 
possible to avoid the need to consult several sources. The 
assumption is made however, that the user has read section 5.1, 
which discussed each of the standard parameters from a general 
{unctional point of view. Ia the following descriptions, there
fore, some of the parameters will not be described at all (e.g., 
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010 
I 

- . . .. . . .. . . . ' .. 

DATA-AREA 

DATA MANAGEMENT LANGUAGE 
PARAMETER 

• AREA DEFINED TO HOLD THE DATA OF THE ELEMENTS IDENTIFIED 
IDENTIFIED IN DATA-LIST 

• MUST BE AS LARGE AS THE SUM OF THE LENGTHS OF 
THE DATA ELEMENTS INDICATED 

.... 1·----50 bytes---~·~1 bytes {characters) 

DATA-AREA: 

( 
I 

102935 010 010 
I I 

~ 20 bytes I 30 bytes --1 

" 

I 

' 

I 

' ' ) 

I 
I 

I 

I 

ACE PRODUCTS 

I 

5023 MAPLE 

I 

AKRON OH 

I 

L_ ____ _ I L_ ____ j 

~20 bytes •I 
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Figure S-6. DATA-AREA Parameter 
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ENDP, DATA-SET, etc.), while others may be described only where 
they depart from the standard or need enhancement. Also instead 
of using the standard parameter OPERATION, the function mnemonic 
itself will be shown. 

The status code list in each description is not intended 
all-inclusive, but rather should serve to point out some 
more common errors made in using a particular function. 
appendix B for the repertoire of the status codes. 

to ··he 
of the 
See 

Each connnand with its required parameters is shown in table 5-6. 

Table S-4. Alphabetic List of DML Conunands 

1. ADD-M 
2. ADDVA 
3. ADDVB 
4. ADDVC 
s. DEL-M 
6. DELVD 
7. RDNXT 
s. READD 
9. READM 

10. REA DR 
11. READY 
12. RQLOC 
13. SINOF 
14. SINON 
15. WRITM 
16. WRITV 

Table 5-S. Calling Sequences to TOTAL for Various Languages 

1. DASMR 

, 

EXT DATBAS 
CALL DATBAS, paraml, param2, ••• ,paramn 

or 

EXT 

JMPM 

DATA 

DATA 
• 
• 
• 

DATBAS 

DATBAS 

param1 

param2 

DATA paramn 
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Table 5-5. Calling Sequences to TOTAL for Various Languages 
(continued) 

2. FORTRAN 

CALL DATBAS (paraml, pararn2, ••• , pararnn) 

3. RPG II 

4. COBOL 

NOTE: 

EXIT 

RLABL 

RLABL 
• 
• 
• 
RLABL 

ENTER 

CALL 

ENTER 

DATBAS 

paraml 

pararn2 

paramn 

ASSEMBLER. 

'DATBAS' USING param-1, param-2, ••• param-

COBOL 

The appropriate language manual should be referred 
to for the exact meaning and procedure of CALL. 
Sample programs in FORTRru~, RPG 'II, and COBOL are 
given in appendix A. 
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Tab Ie 5-6. DML Commands with Required Parameters I 
;:"'I , 

User User 
. - ~ 

~ 

5 Bytes 4 Bytes 4 Bytes 4 Bytes 8 Bytes Defined 8n+4 Bytes Defined 4 Bytes < 
C» ... -· Function Status File Reference Linkpath Control Elements Area END. C» 
:;, 
a. 
C» ... 

READ~-1 
. Q) 

3 . 
WRITM X X X X X X: C» 
ADD-M ' () 

:::T DEL-M -· ::l 
CD 

RDNXT X X X X X X 
en 

READV . 

REA DR 
READD 

V1 WRITV X X X X X X X X 
' DELVD ...... 

ADDVC 00 

ADDVA 
ADD VB . 

4- Char. 
. . 

Location 
RQLOC X X X X X 

26+12n* 
SCHEMA 

SINON X X X 
SINOF 

·. 

Note: X indicates function or functions on the left have the parameters listed 
at the top of column. 

* n is the number of files • 

... . .. -· -····· .•. . .. 



~---------------------- varian data machines 

5.2.1 The Add Master Function 

This function operates by randomizing on the co11tents of the 
Control Key to locate space, selecting data elements specified 
by the Data List, and writing the new record into the master 
data set. 

Required Parameters: 

ADD-M, STATUS, DATA-SET, CONTROL-KEY, DATA-LIST, 
DATA-AREA, ENDP 

AnD-M: Add Master Function Mnemonic 

The user must place this mnemonic into the Operation Field. 

STATUS: Status Code 

Significant status codes which may be returned are: 

BCTL: 
DUPM: 

FULL: 
UCTL: 

The Control Key Field contains blanks or zero. 
A master record with tl1e same Control Key 
already exists on the data set. 
There is no space available for this record. 
The Control Key Field does not match the 
corresponding field in the Data Area. 

Programnting Considerations: 

a. The record control key must be included in the data 
list; TOTAL does not move it from the Control Key 
Field to the Data Area. 

b. Any data fields not specified in the Data List will 
be zeros in the new record. 

An example of coding the Add Master function and a graphic 
illustration of the randomizing of the contents of the control 
key is given in figure 5-7. It should be noted that the control
key record contents ('102935' in the example) should be the 
same as in the control key field in the Data-Area record. 
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varian data machines ---------------------, 

DATA MANAGEMENT LANGUAGE 

ADD-M ADD MASTER FUNCTION 

EXAMPLE:* 
FUNCTION= I ADD-M' 
STATUS = blanks 
DATA-SET= 'CUST' 
CONTROL- KEY= '102935' 
DAT A-Ll ST = 'CUSTCTRL CUST NAMECUSTCTYSEND. 
DATA-AREA= '102935 ACE PRODUCTS AKRON OH 
ENDP = I END. I 

AFTER THE FUNCTION COMPLETES 

.. 

*All parameters are pointers to areas which contain the above data 

I 102935' 

RANDOMIZED 

~ ./ CUST 

r--...... ../ 

!'.... ./ 

I I ,_.... --.... -- ""' ---- -........ 
... .------.... -------__ .. ---- ----

.-- I r --- I -
I 

0 1 0 
. 

102935 o,o ACE PRODUCTS 0 AKRON OH ! I 

CUST I CUST ICUST CUST : CUST I 

ROOTL~T~L_jLKCO LKAR L ___ N~~---J 
I CUST : 
L __ CTY~ _ _J 

VTil-3469 

Figure S-7. The ADD MASTER Function 
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5.2.2 The Add Variable After Function 
. . 

This function operates by logically adding the record· in the 
Data Area after the record whose Internal Reference Point is in 
the Reference Field. This logical "insertion" is made only on 
the linkage path specified by the Linkage-Path parameter. On 
all other linkage paths defined for this record, the addition 
is made to the end of the respective chains. 

Required Parameters: 

ADDVA, STATUS, DATA-SET, REFERENCE, LINKAGE-PATH, 
CONTROL KEY, DATA-LIST, DATA-AREA, ENDP 

• 

AnDVA: Add Variable After Function Mnemonic 

The user must insert this mnemonic into the Operation Field. 

STATUS: Status Code 

Significant status codes which may be returned are: 

BCTL: 
FULL: 
IVRC: 

MLNF: 

HRNF: 

UC:TL: 

REFERENCE: 

A control field contains blanks or zeros 
The data set has no room for this record. 
The record code in a record pointed to on a coded 
linkage path has not been defined in the DBMO D. 
The linkage path name is invalid for either the file 
or the record code. 
A master record does not exist for a control field 
(primary). 
The Control- Kev Field does not match the 

• 
corresponding field in the Data Area. 

Internal Reference Point 

This parameter normally specifies the Internal Reference Point 
(relative record number) of the record after which the user's 
record is to be added. 

If the Reference Field contains any other value, the ft1nction 
will not be performed and a status code of IVRP will be returned. 

When the function has successfully completed, the Reference 
Field contains the Internal Reference Point (relative record 
number) of the added record. 
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Programming Considerations: 
. • . 

a. Addition of the record on secondary linkage paths 
requires retrieving a master record for each Control 
Key defined for this record. Therefore, these Control 
Keys must be present in the Data Area and must be ·· 
valid, i.e., they must represent records which actually 
exist in the respective master data sets. 

b. Data elements not named in the Data List will be zeros 
in the new record. Examples of coding the Add 
Variable After function are given in figures 5-8 and 
5-9. Note that in figure 5-8 the new record C is 
added after record B because the relative record 
number of record B is 0002, and this is the value 
given in the Reference field. Note similiarly that 
in figure 5-9, the new record B is added after record 
A because its Internal Reference Point value is 0010, 
and this is the value given in the Reference field. 
The new record is added to the two Master Data Sets 
BOOK and BORW. ·· 

5.2.3 The Add Variable Before Function 

This function operates by logically adding the record in the 
Data Area before the record whose Internal Reference Point is 
in the Reference Field. This logical "insertion" is made only 
on the linkage path specified by the Linkage-Path parameter. 
On all other linkage paths defined for this record, the addition 
is made to the end of the respective chains. 

Required Parameters: 

ADDVB, STATUS, DATA-SET, REFERENCE, LINKAGE-PATH, 
CONTROL-KEY, DATA-LIST, DATA-AREA, ENDP 

ADDVB: Add Variable Before Function Mnemonic 

The user must insert this mnemonic into the Operation Field. 

STATUS: Status Code 

Significant status codes which may be returned are: 
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. . 

DATA MANAGEMENT LANGUAGE 

ADDVA ADD VARIABLE AFTER FUNCTION 

EXAMPLE: 

FUNCTION = 'ADDVA' 
STATUS = blanks 
DATA-SET = 'COPY' 
REFERENCE ='0002' (binary) 
LINKAGE-PATH= 'BOOKLKCP' 
CONTROL- KEY = '578. 152738' 
DATA-LIST = 'COPYCODECOPYBOOKCOPYPUBLEND. I 

DATA-AREA = '578 . 152738"PUB1 SH ' 
ENDP = I END. I 

( BEFORE I 
BOOK 

.... ~ 578 .152738 """"""""" 

r----

SH 

/ 
/ I 

// I 

f--,--{ 
I 1 I 3 I 
L_..J. __ J 

-------, 

578.152738 

I COPY I COPY I 
1 CODE I BOOK 1 
L ___ J _____ _j 

VTil-3470 

1 

2 

3 

I 

2 I 3 
l 

BOOK 
LKCP 

COPY 

r-----, 

PUBl 

I COPY I 
1 PUBL I L ___ _ _j 

578 • 152738 ~A 
/ 

/ 

/ I 
/ I 

f--,---( 
I 1 I 3 1 
L_..J __ j 

0 0 

COPY 
BRCH 

COPY 
DEPT 

Figure S-8. The ADD VARIABLE AFTER Function 
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varian data machines -----------------------, 

ADDVA- TWO MASTERS 

FUNCTION = 1 ADDVA 1 

STATUS = blanks 
DATA-SET = I COPY I 

DATA MANAGEMENT LANGUAGE 

REF ERE N C E = 100 1 0' (b i no ry) 
LINKAGE-PATH = BOO KLKCP 
CONTROL-KEY = '578. 1527381 

DATA-LIST = ' COPYCODECOPYBOOKCOPYBORWCO PYDLENDCOPYDDUECOPYPUBLEND . 
COPYBLEND. I 

DATA-AREA= '578.152738395137LN031873033173PUB1' 
ENDP = I END. I 

I BEFORE I 
• 

BOOK 

~ 578.152738 ~ 

> 

LN 

/ I 
/ / 

/ / f-,--, 
1101231 
L _ _l _ _J 

578.152738 

COPY 
CODE 

COPY 
BOOK 

VTil-3471 

10 

17 

. 18 

23 

I 

10 : 18 
I 

BOOK 
LKCP 

BORW 10 18 

395137 12 12 

" ' 
COPY 

I AFTER I 
BOOK 

COPY I : 
r------......_ I I 

~· 578 .152738 ~ 

~---so"Rw-- I 11 

I - 395137 o o I I I 
~- ----- _=.Jj I 

r ----r -L, 
c L~_lE_j 

I 

10 

17 

18 

23 

PUB1 395137 o I 0 I 031873 033173 

COPY 
PUBL 

l 
COPY BORW COPY COPY 
BORW LKCP DLND DDUE 

I I 
I I 
I I 

I 
J 

Figure S-9. The ADD VARIABLE AFTER Function for Two Master 
Data Sets 
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BCTL: 
FULL: 
IVRC: 

MLNF: 

MRNF: 
UCTL: 

A control field contains blanks or zeros. 
• 

The data set has no room for this record. 
The record code in a record pointed to on a coded 
linkage path has not been defined in the DBMOD. 
The linkage path name is invalid for either the 
data set or the record code. 
A master record does not exist for a control field. 
The Control-Key does not match the corresponding 
field in the Data Area. 

REFERENCE: Internal Reference Point 

This parameter normally specifies the Internal Reference Point 
of the record before which the user's record is to be added. 

If the Reference Field contains any other value, the function ·· · 
will not be performed and a status code of IVRP will be returned. 

When the function has successfully completed, the Reference Field 
contains the Internal Reference Point of the added record. 

Programming Considerations: 

a. Addition of the record along secondary linkage paths 
requires retrieving a master record for each Control 
Key defined for this record. Therefore, these Control 
Keys must be present in the Data Area and must be 
valid, i.e., they must represent records which 
actually exist in the respective master data sets. 

b. Data elements not named in the Data List will be 
zeros in the record. 

An example of the Add Variable Before function is given 
in figure 5-10. Note that the new record B is added 
before record C, because its Internal Reference Point 
is 0002, and this is the value given in the Reference 
Field. 

5.2.4 The Add Variable Continue Function 

This function operates by logically adding the record in the 
Data Area to the end of all linkage paths defined for the 
record in the Data Base Descriptor. 
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varian data machines ----------------------, 
. . . .. . . . . . . . . . . . . . . . DATA MANAGEMENT LANGUAGE 

. . 
. . . . 

. ... . . . . . . . 

. . . 

ADD VB ADD VARIABLE BEFORE FUNCTION 

EXAMPLE: 

FUNCTION = 'ADDVB' 
STATUS = blanks 
DATA- SET = 'COPY' 
REFERENCE ='0002' (binary) 
LINKAGE-PATH = 'BOOKLKCP' 
CONTROL-KEY = '578 . 152738' 
DATA-LIST = 'COPYCODECOPYBOOKCOPYPUBLEND. I 

DATA-AREA.= '578.152738PUB1 
ENDP ='END.' 

( :BEFORE ] 

BOOK 

. 
• 

/ I 

1 

// I 

f-.,--{ 2 
I 1 I 3 I L _ _l __ .J 

.-- ---,-----......, 
SH 578 .1-52738 

I COPY I COPY I 
I CODE I BOOK 1 
L ___ J _____ _j 

VTil-3472 

3 

I 

1 I 2 I 
1 

BOOK 
LKCP 

COPY 
( AFTER I 
BOOK 

r-----, 

PUBl 

I COPY I 
1 PUBL I L ____ .J 

/ 

/ 

/ I 
/ I 

,'--,--{ 
I 1 I 3 I 
L_..J __ j 

0 0 

COPY 
BRCH 

COPY 
DEPT 

Figure 5-10. The ADD VARIABLE BEFORE Function 
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,....----------------------- varian data machines 

Required Parameters: 

ADDVC, STATUS, DATA-SET, REFERENCE, LINKAGE-PATH, 
CONTROL-KEY, DATA-LIST, DATA-AREA, ENDP 

ADDVC: Add Variable Continue Function Mnemonic 

The user must insert this mnemonic into the Operation Field. 

STATUS: Status Codes 

Significant status codes which may be returned are: 

BCTL; 
FULL: 
IVRC: 

MLNF: 

MRNF: 
UCTL: 

A control field contains blanks. 
The data set has no room for this record. 
The record code in a record pointed to on a coded 
linkage path has not been defined in the DBr-.•fOD. 
The linkage path name is invalid for either the 
data set or the record code. . . . . 
A master record does not exist for a control field. 
The Control-Key Field does not match the corresponding 
field in the Data area. : 

REFERENCE: Internal Reference Point 

The contents of the Reference Field are not used to perform 
the function, but are edited for validity. 

If the Reference Field contains anything but LKxx or an Internal 
Reference Point, the function will not be performed and a status 
code of IVRP will be returned. 

~1en the function has successfully completed, the Reference Field 
contains the Internal Reference Point of the added record. 

Programming Considerations: 

a. Addition of the record along secondary linkage paths 
requires retrieving a master record for each Control 
Key defined for this record. Therefore, these Control 
Keys must be present in the Data Area and must be 
valid, i.e., they must represent records which actually 
exist in the respective master data sets. 

b. Data elements not named in the Data List will be zeros 
in the record. 

The Add Variable Continue function is shown 
schematically in figure 5-11. 

5-27 

- - v ··--·,···· ·-· -~--··--'-·-... ·-------~ ______ ... ---·- --·-----~------------- ------- ---~- ·-~-- - · --- - - - - -

- ·- --~· -·~ . -- --- -·~-- ___ .... _. .... __ , _____ , ,. .. , ___ _._. ___ .. ___ ._, ..,___ ... .. __ ,__.,. .. ~-·~ -·· · · 



varian data machines~~~~~~~~~~~~~~~~~~~~~ 

K 

VTil-348~ 

. . . . . . 

. -

. .. . . . . . . : . :. . . . . . . . 

ORIGINAL LAST 
RECORD CHANGE 

ADDED RECORD 

. 

(BECOMES LAST IN CHANGE) 

Figure 5•11. The ADD VARIABLE CONTINUE Function 
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5.2.5 The · Delete Master Function 

This function operates by randomizing on the contents of the 
Control-Key Field to find the specified record. The record is 
deleted by setting it to zeros. The space thus freed is made 
immediately available to be re-used. 

Required Parameters: 

DEL-M, STATUS, DATA-SET, CONTROL-KEY, DATA-LIST, 
DATA-.AREA, ENDP 

DEL-M: Delete Master Function Mnemonic 

The user must place this mnemonic into the Operation Field. 

STATUS: Status Code 

Significant status codes which may be re:t~·rned are: 

BCTL: 
IMDL: 

~iRNF: 

.. .. 

The Control-Key Field contains blanks. 
Variable records are still linked to this master 
record. 
The requested record is not on the data set. 

Progra~ing Considerations: 

a. Although not necessary, the record to be deleted 
should be read and verified against user criteria 
before actually deleting. 

b. TOTAL will not delete a master record if any 
variable records remain linked to it. The user 
must first physically delete each variable record. 

An example of the Delete Master function and a graphic 
illustration of randomizing of the contents of the Control 
Key field to find the specified record is given in figure 
5-12. 

5.2.6 The Delete Variable Direct Function 

This function operates by deleting the variable record whose 
Internal Reference Point is in the Reference Field. The Record 
is deleted by setting it to zeros. 
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varian data machines~~~~~~~~~~~~~~~~~~~~ 
. . 

OAT A MANAGEMENT lANGUAGE 

r 
I 

- -
' o:o 
I 

--

DEl-M DElETE MASTER FUNCTION 

EXAMPlE: 

. . . 

FUNCTION ='DEl-M I 

STATUS = blanks 
DATA-SET = 'CUST' 
CONTROl- KEY = '102935' 
DATA-LIST ·= 'END. ' 
OAT A-AREA = zero 
ENDP = 'END.' 

AFTER THE FUNCTION COMPlETES 

RECORD HAS BEEN ZEROED OUT 

I 102935' 

RANDOMIZED 
/ 
~ 

'-..... 

~ 

--__ ...... --_,----------------------- -

J 

0 o,o o 1 o 0 
~ I 

CUST CUST CUST CUST CUST 
NAME ROOT CTRl lKCO lKAR 

VTil-3473 

Figure 5-12. The DELETE MASTER Function 
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Required Parameters: 

DELVD, STATUS, DATA-SET, REFERENCE, LINKAGE-PATH, 
CONTROL-KEY, DATA-LIST, DATA-AREA, ENDP 

DELVD: Delete Variable Direct Function Mnemonic 

The user must insert this mnemonic into the Operation Field. 

STATUS: Status Code 

Significant status codes which may be returned are: 

IVRC: The record code in a record pointed to on a coded 
linkage path has not been defined in the DBHOD. 

MLNF: The linkage path name is invalid for the file or 
record code. 

REFERENCE: Internal Reference Point 

The contents of the Reference Field are used to point to the 
specific record to be deleted. Therefore, it may contain only 
an Internal Reference Point. 

• 

When the function has successfully completed, th e Reference 
Field will contain the "back pointer" from the deleted record. 

Programming Considerations: 

If the DELVD command is followed. immediately by a READV command, 
the record logically after the deleted record is retrieved. If 
the DELVD command is followed immediately by a READR command, 
the record logically before the deleted record is skipped and 
the next preceding record is retrieved • 

. 
An example of the Delete Variable Direct function is given in 
figure 5-13. Note that record B is deleted and is set to zeros, 
because its Internal Reference Point is 0017, and this is the 
value given in the Reference Field. 

5.2.7 The Read Next Function 

This function operates as a generalized serial retrieval me thod. 
The retrieval may be directed to a specific point in the data 
set, namely, to the beginning or to a specific record location. 
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varian data machines--------------------, 

DATA MANAGEMENT ·lANGUAGf 
. . . ' .... ' . . 

DELVD DELETE VARIABLE DIRECT FUNCTION 

EXAMPLE: 

I BEFORE I 
BOOK 

·FUNCTION = 'DELVD' 
STATUS = blanks 
DATA-SET= 'COPY' 
REFERENCE = '0017' (binary} 
LINKAGE-PATH = 'BOOKLKCP' 
CONTROL-KEY = '578. 152738' 
DATA-LIST = I END. I 
OAT A-AREA = zerQ 
ENDP = 'END. I 

COPY 

""'"""" 578 .152738 .. ~ 10 . 

17 

18 

23 

0 0 : 0 0 . 0 I • 
i 

I AFTER I 
BOOK 

0 0 

10 

17 

18 

23 

0 

COPY 
CODE 

COPY 
BOOK 

BOOK 
LKCP 

COPY 
PUBL 

COPY COPY COPY 
BRCH DEPT SHLF 

VTil-3474 

Figure 5-13. The DELETE VARIABLE DIRECT Function 
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Each record thus retrieved is placed in the Data Area and retrieval 
may continue by simply re-executing the Read Next Command until 
the end of the data set is reached. Only data records are returned 
to the user; blank records and control records are._bypassed. The 
specific .method of retrieval is described in more detail within 
the discussion of the function. · 

Required Parameters: 

RDNXT, STATUS, DATA-SET, QUALIFIER, DATA-LIST, 
DATA-AREA, ENDP 

RDNXT: Read Next Function Mnemonic 

The user must place this mnemonic into the Operation Field. 

QUALIFIER: Relative Record Number Field 

This parameter is the name of (points to) a field defined by 
the user which is used to maintain the current position in the 
data set being processed. The Qualifier Field function is 
similar to the Reference field in other operations. 

The size and content of the Qualifier Field is always four bytes 
in length. 

The Qualifier Field may contain: 

BEGN: 

BEGN 
rrrr 
END. 

• 

If the user places "BEGN" into the Qualifier Field, the Read 
Next Function retrieves the record physically first in the 
data set and places it into the Data Area according to the 
Data List. The Internal Reference Point (relative record number) 
replaces "BEGN" in the Qualifier Field. Subsequent executions 
of the Read Next Cononand will then continue processing serially 
from that point. 
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rrrr: Binary Relative Record Number (rrn) 

The Qualifier Field may contain an Internal Reference Point as 
the result of a prior execution of the Read Next Command, or 
the user may place an Internal Reference Point into the 
Qualifier Field to resume the retrieval from some specific 
location. Since it is the Internal Reference Point of the last 
record read, it is incremented by one to retrieve the next 
record. 

END.: "END." is placed in the Qualifier Field at 
end-of-file. 

Programming Considerations: 

a. The ''WRITH" Command may be executed while processing 
master data sets with the Read Next Function. 

h. The ''WRITV" and "DEL VD" Commands may be executed 
while processing variable data sets with the Read 
Next Function. The Reference Numbers for these 
commands may be found in the Qualifier Field. 

c. At end-of-file, "END." is placed in the Qualifier 
Field. 

d. The code-directed read feature does not apply to 
this function. 

An example of the Read Next function is given in figure 5-14. 
In this example, seven logical records with Internal Reference 
Point (relative record number) values of 58, 95, 147, 196, 197, 
201, 213 are retrieved from the data base, and their contents 

.. . 

are placed in the data area specified by the application program. 

5.2.8 The Read Direct Function 

This function operates by directly retrieving the logical record 
specified by the Internal Reference Point in the Reference Field. 
Processing may then continue along any linkage path valid for 
that record with whatever function is appropriate. 
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DATA MANAGEMENT LANGUAGE 

RDNXT READ NEXT FUNCTION 

EXAMPLE: 

FUNCTION = I RDNXT' 
STATUS = blanks 
DATA-SET= I BOOK' 
QUALIFIER = '00581' (hi nary) 
DATA-LIST = 'BOOKCTRLBOOKDATAEND.' 
DATA-AREA = zero 

ENDP = 'END.' 

EXAMPLE: 

rrn 58 

rrn 95 

rrn 147 

rrn 196 

rrn 197 

rrn 201 

rrn 213 

END 

KEY 
FIELD 

131 

456 

789 

123 

415 

112 

101 

DATA r 
!' ...... 

DATA 

DATA ["-.... 

DATA 

DATA !'...... 

DATA 
789 

['... 

DATA 
r--........ 

112 

~ 

./ 

131 
/ 

456 
./ 

/ 

123 415 
/ 

101 
~ 

e ELEMENTS EXTRACTED ONLY FROM ACTIVE RECORDS 
• 

. . ' . 

SINGLE ENTRY 
OR 

VARIABLE ENTRY 

e RECORDS ARE EXTRACTED IN PHYSICAL SEQUENCE WITHOUT REGARD FOR 
KEY OR LINKAGES 

VTil-3475 

Figure 5-14. The READ NEXT Function 
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Required Parameters: 

READD, STATUS, DATA-SET, RE-FERENCE, LINKAGE-PATH, 
CONTROL-KEY, DATA-LIST, DATA-AREA, ENDP 

READD: Read Direct Function Mnemonic 

The user must insert this nmemonic into the Operation Field. 

STATUS: Status Code 

Significant status codes which may be returned are: 

IVRP: 
IVRC: 

REFERENCE: 

The contents of the Reference Field are invalid. 
The Data-List contains element names invalid for 
the record code. 

Internal Reference Point 

The Internal Reference Point in the Reference Field is used to 
retrieve a specific record from the variable data set; therefore, 
it may contain only an Internal Reference Point. 

When the function has success fully completed, the Reference 
Field will still contain the Internal Reference Point of the 
retrieved record. 

Prograrnmina Considerations: 

It is not anticipated that the user will be able to programmatically 
compute the Internal Reference Point of a specific record. An 
Internal Reference Point supplied to the READD function is likely 
to have come from one of two sources: 

a. the currently executing program which saved the 
Internal Reference Point when interrupting continuous 
processing along a chain and is now preparing to 
resume processing by retrieving the last record read. 

b. another program, through some input medium. 

An example of coding the Read Direct function is given in figure 
5-15. In this example, the contents of record B are transferred 
to the Data Area specified by the application program, because 
the Internal Reference Point value of record B is 0017 and this 
is the value given in the Reference field. 
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DATA MANAGEMENT LANGUAGE 

READD READ VARIABLE DIRECT FUNCTION 

EXAMPLE: 

FUNCTION= I READD 1 

STATUS = blanks 
DATA-SET = I COPY' 
REFERENCE= 10017' (binary) 

. 

LINKAGE -PATH = I BOOKLKCP1 

CONTROL-KEY = '578. 1527381 

DATA-LIST= 1COPYBRCHCOPYSHLFEND. I 

DATA-AREA = zero 
. . 

ENDP = 'END. I 

AFTER THE CALL COMPLETES 
DATA-AREA = '11 BC2478' 

SH 

COPY 
CODE 

578.152738 

COPY 
BOOK 

VTil-3476 

I 

10 : 18 
I 

BOOK 
LKCP 

10 

17 

PUB1 

COPY 
PUBL 

COPY 

,----, 
11 

I I 

1 COPY 1 

I BRCH I L ____ l 

Figure 5-15. The READ DIRECT Function 
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5.2.9 The Read Master Function 

This function operates by randomizing on the contents of the 
Control Key Field- to· find· the spcci fie record and place it into 
the Data Area according to the Data List. 

Required Parameters: 

READM, STATUS, DATA-SET, CONTROL-KEY, DATA-LIST; 
DATA-AREA, ENDP 

READM: Read Master Function ~memonic 

The user must place this Jmemonic into the Operation Field. 

STATUS: Status Code 

Significant status codes which may be returned are: 

BCTL: The control Key Field contains blanks. 
MRNF: The requested record is not on the data set. 

An example of coding the Read Master function is given in 
figure 5-16. In this example, the record with the Control 
Key value 102935 is found. The fields CUSTNAME, CUSTADDR, and 
CUSTCTY are transferrred to the Data Area specified by the 
application program. 

5.2.10 The Read Reverse Function 

This function operates by logically following backpointers along 
a specified linkage path. To read an entire chain, processing 
is initiated by placing LKxx into the Reference Field and issuing 
the READR command. TOTAL uses the Control Key to access a master 
record from which the pointer to the logical end of the chain is 
obtained. This last record of the chain is then returned to the 
user. Thereafter, processing continues by re-issuing the READR 
connnand; since the Reference Field contains an Internal Reference 
Point, the back chain is followed and records are retrieved in 
reverse order until the first record in the chain has been 
processed. When the READR command is issued for the record 
before the first, the code "END." is returned in the Reference 
Field to indicate that the chain has been completely processed. 
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DATA MANAGEMENT LANGUAGE 

-

READM READ MASTER FUNCTION 

EXAMPLE: 

FUNCTION = I READM' 
STATUS = blanks 
DATA-SET = I cusT 1 

CONTROL- KEY = '102935 1 

DATA-LIST = 'CUSTNAMECUSTADDRCUSTCTYSEND. I 

DATA-AREA = zero 
ENDP = I END. I 

AFTER THE FUNCTION COMPLETES 

DATA-AREA = I ACE PRODUCTS AKRON OHIO' 

'102935' 

RANDOMIZED 

'-..... / 

!'-... _./ 

r"--... ./ 

I ] ~~ 'C - --- ..... -------------------- --
~ 

'-..... 

CUST 

~ 
'-...... 
~ 

I ~-- I ,--------------------~ 
I I ! 

o:o 102935 010 o 1 o ACE PRODUCTS AKRON OH 
I 1 1 

CUST I CUST ICUST CUST : CUST CUST CUST : 
ROOT~~T~L_jLKCO LKAR L __ N~~--- _ A~DR _____ C~~-_J 

VTil-3477 

Figure 5-16. The READ MASTER Function 
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Required Parameters: 

READR, STATUS, DATA-SET, REFERENCE, LINKAGE-PATH, 
CONTROL-KEY, DATA-LIST, DATA-AREA, ENDP 

READR: Read Reverse Function Mnemonic 

The user must insert this mnemonic into the Operation Field. 

STATUS: Status Code 

Significant status codes which may be returned are: 

BCTL: 
MLNF: 

MRNF: 

REFERENCE: 

A Control Field contains blanks. 
The specified linkage path name is invalid for 
the file or the record code. 
The related master record cannot be found. 

Internal Reference Point 

If the Reference Field contains LKxx, TOTAL retrieves the 
record logically last in the chain. If the Reference Field 
contains an Internal Reference Point, TOTAL uses it to point 
to the record from which to obtain the back pointer to the 
next record. 

When the function has successfully completed, the Reference 
Field contains the Internal Reference Point of the record just 
read. 

When the logical beginning of the chain has been processed, 
"END." is contained in the Reference Field. 

Programming Consider~tions: 

a. 

b. 

Care must be exercised in performing deletes when 
processing along a chain in reverse. Since the 
Reference Field contains the back pointer from the 
deleted record after the delete is executed, the next 
READR command will skip the deleted record after the 
delete is executed, the next READR command will skip 
the deleted record in the chain. 

When the chain has been completely processed and the 
Reference Field contains "END.", it should be cleared 
before executing another variable function to avoid 
getting the IRLC status code. 
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An example of the Read Variable Reverse function is given in 
figure 5-17. In this example, the value LKCP in the Reference 
Field enables TOTAIJ to use the Control Key 578.152738 to access . . 
the Master Record BOOK, from which the pointer to the logical · · ·· .. : · 
end of the chain record D is obtained. The data in record D is 
then read into the Data Area specified by the application program 
and is followed by the data in records c, B, and A. 

5.2.11 The Read Variable Function 

This function operates by logically following forward pointers 
along a specified linkage path. To read an entire chain, proces
sing is initiated by placing LKxx into the Reference Field and 
issuing the READV command. TOTAL uses the Control Key to access 
a master record from which the pointer to the logical beginning 
of the chain is obtained. This first record of the chain is then 
returned to the user. Thereafter, processing continues by re
issuing the READV command; since the Reference Field contains 
an Internal Reference Point, the forward chain is follo\ved and 
records are retrieved in forward order until the last record in 
the chain has been processed. When the READV command is issued 
for the record after the last, TOTAL returns END. in the Reference 
Field to indicate that the chain has been completely processed. 

Require~ Parameters: 

READV, STATUS, DATA-SET, REFERENCE, LINKAGE-PATH, 
CONTROL-KEY, DATA-LIST, DATA-AREA, ENDP 

READV: Read Variable Function Mnemonic 

The user must insert this notemonic into the Operation Field. 

STATUS: Status Code 

Significant status codes which may be returned are: 

BCTL: A Control Field contains blanks. 
MLNF: The specified linkage path name is invalid for the 

file or the record code. 
IVRC: The record code in a record pointed to on a coded 

linkage path has not been defined in the DBMOD. 
~mNF: The related master record cannot be found. 

REFERENCE: Internal Reference Point 
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REA DR READ VARIABLE REVERSE FUNCTION 

EXAMPLE: 

FUNCTION = 'READR' 
STATUS = blanks 
DATA-SET = 'COPY' 
REFERENCE = 'LKCP' 
LINKAGE-PATH = 'BOOKLKCP' 
CONTROL-KEY = '578. 152738' . 
DATA-LIST = 'COPYBRCHCOPYPUBLEND. I 

DATA-AREA = zero 
ENDP ='END.' 

AFTER THE THIRD CALL COMPLETES 
DATA-AREA= '11 PUBL' 

COPY 

. . 
' . . . 

: ... . . . 

• . 

.. . 

. .. . . . 

... . 

• 

. . 

'. . .. 

. . . . . . . . . . . . " . . . ... . : . . . .. . ,' 

.. . ~ . . .:· . ... . . . . . . - . . . . 

after 1st ca II REF E R E'N c E .. ~ ... ~ o.o·2 3 I . · .. ·:;:~.:" ..... ·. :~ ' :· . 

/ 
/ 

/ 
( 

/ 
/ 

/ 
/ 

/ 

10 

)7 
/ 

/ 

18 

23 

r--
I 

. . . 

after 2nd call REFERENCE = '0018' · 
after 3rd call REFERENCE = '0017' 
after 4th call REFERENCE = '0010' 
after 5th call REFERENCE= • END.' 

-----
. 

SH 578.152738 10 : 18 PUB1 11 47231 BC2478 

COPY 
CODE 

COPY 
BOOK 

VTil-3478 

I 
I 

BOOK t COPY COPY 1 COPY COPY 
LKCP L_P~B~ ___ BR<:_!i _j .DEPT SHLF 

Figure 5-17. The READ VARIABLE REVERSE Function 
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If the Reference Field contains LKxx, TOTAL retrieves the record 
logically first in the chain. If the Reference Field contains 
an Internal Reference Point, TOTAL us.es it to point to the record 
from which to obtain the forward pointer to the next record. 

lfuen the function has successfully complted, the Reference Field 
contains the Internal Reference Point of the record just read. 

When the logical end of the chain has been processed, "END." is 
contained in the Reference Field. 

Programming Considerations: 

When the chain has been completely processed and the Reference 
Field contains "END.", it should be cleared before executing 
another variable function to avoid getting the IVRP status code. 

An example of coding the Read Variable function is given in 
figure 5-18. In this example, the value LKCP in the Reference 
Field enables TOTAL to use the Control Key 578.152738 to access 
the t4aster Record BOOK, from which the pointer to the lo.gical 
beginning of the chain record A is obtained. The data in 
record A is then read into the Data Area specified by. __ the 
application program and is followed by the data in record B, C, 
and D. 

5.2.12 The Request Location Functio~ 

This function operates by randomizing on the contents of 
Control Key Field for the specified master data set, and 
the resultant Internal Reference Point in the Data Area. 
I/O operations are performed. 

the 
places 

No 

Using this function, the user may, among other things, build a 
file of Control Keys and their respective Internal Reference 
Points. This file may be sorted on internal Reference Point and 
the data then processed at maximum speed against the data set. 

R~quired Parameters: 

RQLOC, STATUS, DATA-SET, CONTROL-KEY, DATA-AREA, 
ENDP 
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-

COPY 
CODE 

. 
-

READV 

DATA MANAGEMENT LANGUAGE 

READ VARIABLE FUNCTION 

EXAMPLE: 

FUNCTION = 'READV' 
STATUS = blanks 
DATA-SET = 'COPY' 
REFERENCE = 'LKCP' 
LINKAGE-PATH = 'BOOKLKCP' 
CONTROL-KEY = '578. 152738' 
DATA-LIST = 'COPYBRCHCOPYPUBLEND. I 

DATA-AREA = zero 
AFTER THE THIRD CALL COMPLETES 

DATA-AREA = '09PU B 1' 

COPY 
.. 

17 

after 1st call REFERENCE= '0010' 
after 2nd call REFERENCE = '0017' 
after 3rd call REFERENCE= '0018' 
after 4th call REFERENCE = '0023' 
after 5th call REFERENCE = 'END. 11 

578.152738 

COPY 
BOOK 

23 

-- -,- --, 
: PUBl 09 
l 

I BOOK I COPY I COPY I COPY 
LKCP I PUBL . I BRCH I DEPT 

l_ ____ ..i,_ ___ __j 

. 
COPY 
SHLF 

VTil-3479 
-

Figure 5-18. The READ VARIABLE Function 
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RQLOC: Request Location Function ~memonic 

The user must place this mnemonic into the Operation Field. 

STATUS: Status Code 

Significant status codes which may be returned are: 

FNTF: The requested file cannot be found in the Data 
Base Descriptor. 

P~ogramming Considerations: 

a. The specified data set must be a master data set. 

b. The data set need not be opened. 

c. The data area is defined as four bytes in length. 

5.2.13 The Sign-Off Function 

This function operates by physically closing any data sets 
which remain open. 

Required Parameters: 

SINOF, STATUS, SCHE}~, ENDP 

SINOF: Sign-Off Function Mnemonic 

The user must place this 11memonic into the Operation Field. 

Programming Considerations: 

a. All subsequent commands except a Sign-On will return 
a status code of NOSO • 

b. A new Sign-On Command may specify the same or 
different options than the previous Sign-On. 

c. The SINOF format is identical to SINON except for 
the function. 
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. . . 

. 
• 

d. 

e. 

. . . . . ... 
. . . . . 

. 

This ·· should be the last statement, logically, in a 
user .program prior to termination • 

. 
For an explanation of SCHEMA, ·. refer to the ··siNON 
function • 

f. Since SINOF will be the last logical TOTAL function 
performed in an application program, any decision 
process involving a new "****" status return would 
be limited to a message displaying the error status 
along with the individual stat us for each file with in 
the SCHEMA • .. 

. -

. . 

g. SINOF automatically signs off for all files opened for 
this run. 

5.2.14 The Sign.-On Function 

This function must be the first CALL to the TOTAL System 
presented by ·a user program. It also allows the user program 
to state what data sets this program is to process, what mode 
of access this program has, and the type of file needed by the 
program. 

Required Parameters: 

SINON, STATUS, SCHEMA, ENDP 
. 

SINON: Sign-On Function Mnemonic 

The user must place this mnemonic into the Operation Field. 

STATUS: Status Code 

Significant status codes which may be returned are: 

EXSO: 

DUPO: 

SCHEMA: 

This sign-on was preceeded by another sign-on without 
an interim SINOF • 

This file has already been opened. Fatal Condition. 

Explicit options and files needed for this program 
run. 

This parameter "points to" a field defined by the user in the 
following format and containing all below stated values: 
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. . 

a. 
. . 

Program Name: 8-character program name of .. this pro·g.ram 
(not to be confused with VORTEX task name). · 

. ' . 

b. Data Base: 

c. 

d. 

Descriptor Name: 6-character DBMOD name 

Access Mode : 
intention of 

6-character field containing general 
this program: 

ROONLY 
UPDATE 

RDONLY: 

UPDATE: 

. 
Only read functions will 
be permitted. 
Entire set of DML functions 
available. 

J 

Logging option: 
to log or not to 

2-character field containing option 
log 

NL 
LG 

·_only -NL· can be coded. . . . . . . . . .. . . -
. . . 
. . . . . . .. ' . . . . . . . . 

e. Realin! ·. :·A group···o·f . 12-character entries for each data 
set in the data base required for this program and 
terminated by "END." literal • 

• 

1. File name: 4-character field containing a name 
of a data set as in the DBMOD. 

2. File mode: 4-character field containing the mode 
of file sharing needed. 

SHRE 
PRIV 
OPEN 

SHRE: 

PRIV: 

OPEN: 

This file may be shared among 
concurrent programs. (read 
only). 
This file is exclusively assigned 
to this program and no other program 
may have access to it during any 
program run. (UPDATE). 
This option is for debug only. This 
option ignores the file status if 
already opened, i.e., it allows to 
reopen already locked files. 
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3. 

. Note-: This option must be used very caus
tiously because files may be locked 
by other tasks. 

File status: 4-character 
file status at OPEN time. 
value is put in by TOTAL. 

field used for unique 
The file status 

Programming Consitierations: 

• 

a. A Sign-On must be the first TOTAL command executed. 

b. A second_--Sign-On may be issued after a Sign-Off, e.g., 
to change access mode, etc. 

c. If any of the status fields used in the REALM entry 
are not'****', then. the general status will contain 
the proper error indicator. Checking of each REALM 
status is not required. 

An example of the SINON function is given in figure 5-19, showing 
typical entries for the SCHEMA and REALM parameters. In the 
example, the RDONLY entry in the SCHEMA parameter ensures that 
only read functions will be permitted for the program INVOICES, 
and the three SHRE entries in the REALM field allow the data
sets CUST, ORNM, and CORD to be shared among concurrent programs 
in the Read Only mode. 

5.2.15 The Write Master Function 

This update function operates by randomizing on the contents of 
the Control Key Field to retrieve the record to be updated. The 
data elements in the Data Area are moved to the record which 
is then rewritten. 

Required Parameters: 

WRITM, STATUS, DATA-SET, CONTROL-KEY, DATA-LIST, 
DATA-AREA, ENDP 

WRITM: Write Master Function Mnemonic 

The user must place this mnemonic into the Operation Field. 
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' 
DATA MANAGEMENT LANGUAGE 

( 

SINON SIGN-ON FUNCTION 

EXAMPLE: 

PROGRAM NAME=INVOICES 

DBMOD NAME=SUBRCU 

NO UPDATING WILL BE MADE DURING THE RUN 

WILL ONLY USE DATA SETS: CUST, CORD, AND ORNM 

THE LAYOUT OF THE AREA WOULD BE AS SHOWN. 

I I 
I ,----~ __ , 

A CC R ........, _ __.,....j CUST CORD ...,__ __ ·. · ...... ORNM I < 
I . . . . 
l I 

" ) ............. / 
......... / 

/ 
....... , (' 

_.. SCHEMA I 
~--- ~~~ I 

~ I --~~-- ~~~ I 
I --.._~ ...... I I .._, 

DBMOD ACCESS LOG 1 I I 
I NAME NAME MODE OPTION 1 REALM I I 

INVOICES SUBRCU RDONLY NL END. 

8 6 6 2 I 12 I 12 I 12 I 4 ___ J __; I t....... .......... --- _... 
I -- ...._ - .,......._... ....... -.. .......... I .. - ... -- _.. .......... --- .......... I ......... ----.--

roATA 
'l 

I DATA 1 DATA I 
I SET MODE STATUS I SET MODE STATUS 1 SET MODE STATUS I 

' CUST : SHRE l 
4 

VTil-3480 

I I 

4 4 

I I 

ORNM: SHRE : 
I I 

4 4 

CORD 1 SHRE I 
I 

4 4 4 

Figure 5-19. The SIGN-ON Function, showing the use of the 
SCHEMA and REALH Parameters 
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STATUS: Status Code 

Significant status codes which may be returned are: 

BCTL: 
MRNF: 
UCTL: 

The Control Key Field contains blanks. 
The specified record is not on the data set. 
The contents of the Control Key Field do not match 
the corresponding field in the Data.Area. 

Programming Considerations: 

The Control Key Field may not be changed. 

An example of the coding for the Write Master function is given 
in figure 5-20. In the example shown, TOTAL randomizes on the 
contents of the Control Key field 102935 to retrieve the record 
CUST. The data 5023 MAPLE from the application program's Data
Area is then written into the data element field CUSTADDR in 
the record CUST, as specified by the parameter DATA-LIST. 

5.2.16 The Write Variable Function 

This update function operates by rewriting the record whose 
Internal Reference Point is in the Reference Field to update 
the record. 

Required Parameters: 

WRITV, STATUS, DATA-SET, REFERENCE, LINKAGE-PATH, 
CONTROL-KEY, DATA-LIST, DATA-AREA, ENDP 

WRITV: Write Variable Function Mnemonic 

The user must insert this mnemonic into the Operation Field • 
• 

STATUS: Status Code 

Significant status codes which may be returned are: 

IVRC: The Data-List contains element names not valid for 
the record code. 

REFERENCE : . (An Internal Reference Point) 

5-50 

. . . . . . 

I 

• 
' ; 

' . 
' 

• 
' • 
' . 



• 

.... 

. . . . . . . ' . . . 

. .. . .. ... . . .. ... . .. 

. . 

-
I 

o:o 
I 

DATA MANAGEMENT LANGUAGE 

•• • - •• • • •• • • •• •• • ;· • • • • : : • > --

. · ~·~· - --~·~· ~· ~· ·-· ---------------------

WRITM WRITE MASTER FUNCTION 

. . . . . . . . . . . 

. . . .. . 
' ... . . .• .. 

EXAMPLE ~ ·. ...... . ... 

FUNCTION = 'WRITM' 
STATUS = blanks 
DATA- SET = 'CUST' 
CONTROL-KEY = '102935' 
DATA- LIST = 'CUSTADDREND . I 

DATA-AREA = I 5023 MAPLE' 
ENDP = I END. I 

AFTER THE FUNCTION COMPLETES 

. · ..... 
.. 

'5023 MAPLE' has been written to the record 

I 1 02935' 

RANDOMIZED 

i'-... 

~ 

r---..... 

I --------------------------- -- -

I 

. ' . . . . . . . . . . . . . . . . - . . .. 

........... 

/ 

/ 

/ 

I ............ ~ 
...... 

102935 o,o 0 I 0 
! 

ACE PRODUCTS 5023 MAPLE 
1 

CUST CUST CUST CUST CUST 
NAME 

I CUST I 
ROOT CTRL LKCO LKAR 1 ADDR I L ____ _j 

VTil-3481 

Figure 5-20. The WRITE MASTER Function 
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. . . . 

.. 

. . 

. 
When the function has success fully completed, the Referent:e· 
Field will still contain the Internal Reference Point of the 
record. 

Programming Considerations: 

Linkage control fields and record 
the WRITV will not permit linkage 

. . 

codes cannot be modified 
• ma1ntenance. 

An example of the coding for the Write Variable function is 

• s1nce 

given in figure 5-21. In the example, the contents of the 
COPYBRCH and COPYSHLF elements of record B in Data-Set COPY are 
rewritten, because the Internal Reference Point value of record 
B is 0017 and this is the value given in the Reference Field. 

• • 

' • 
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DATA MANAGEMENT LANGUAGE 

WRITV WR ITE VARIABLE FUNCTION 

EXAMPLE: 

FUNCTION = 'WRITV' 
STATUS = blanks 
DATA-SET = I COPY' 
REFERENCE = '0017' (BINARY) 
LINKAGE-PATH = 'BOOKLKCP' 
CONTROL-KEY = '578.152738' 
DATA-LIST = 'CO PYBRCHCOPYSHLFEND.' 
DATA-AREA = '12BC4398' 
END p = I END. I 

COPY 
BOOK 

/ 
/ 

/ 
/ 

/ 

/ 
/ 

/ 

I 

578. 152738 10 : 18 
I 

18 

23 

r----

PUB1 12 

. . 

47231 

. . . . . . . . . . . . . . 
. . . 

. . . .. 

.. 

---. 
BC4398 

COPY 
CODE 

COPY 
BOOK 

BOOK 
LKCP 

COPY : COPY I COPY : COPY I 
PUBL L~~~J DEPT L~H_:F_j 

VTil-3482 

Figure 5-21. The WRITE VARIABLE Function 
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SECTION 6 
. . ' .. . .. ... . · . .. : . 

PROGRAW-1ING GUIDELINES 

The TOTAL user is not only concerned with the correct and 
efficient use of the Data Management Language (DML), but also 
with the Data Base Definition Language (DBDL). 

This section attempts to summarize for the programmer certain 
common methods and pitfalls that have tended to recur in many 
data base system environments. Its use should assist programmers 
and programmer/analysts in the development of reasonably correct 
and efficient programs, in the shortest possible time. 

Familiarity with TOTAL terminology with DML functions and formats 
is assumed during the following discussions. Ideally, the 
reader will have participated in a basic TOTAL education class, 
prior to using these guidelines • 

. 
6.1 LOGICAL UNIT CONVENTION 

' 

Input to DBGEN and DBFMT is via the PI logical unit. Ptinted 
output is written on the LO logical unit. Error SNAPSHOT dumps 
are given on the DO logical unit. Output from DBGEN (the DBMOD 
source) is given on the SS logical unit. All the above logical 
units may be reassigned by th~ operator. For a detailed 
explanation of VORTEX logical-units refer to the VORTEX II 
Reference Manual. 

6.2 GENERAL PROGRAMMING GUIDELINES 

Because all program communication with TOTAL is accomplished 
with the use of the CALL statement, programming guidelines can 
be discussed in terms of the CALL statement and CALL parameters. 

6.2.1 The CALL Statement 
' 

While coding the CALL statement the in-line method is acceptable. 
It is suggested that TOTAL CALL's be placed into executable 
subroutines. This method has the advantage of reducing the 
number of CALL statements that must be coded, permits the CALL 
statement to be more general in nature, and aids in the 'debug
ging' process. In most cases, any program could be designed 
with the following six CALLS: 

I 
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a. one "CALL" statement for all master functions 

b. one "CALL" statement for all variable functions 

c. one "CALL" for SIGN-ON 

d. one "CALL" for SIGN-OFF 

e. one "CALL" for Serial (RDNXT) processing 

f. one "CALL" for 'RQLOC' function 

In other words no more than six CALLS should have to be coded 
into a program. In most cases, e an f are used only in 
special programs. 

Example: 

Prepare to execute a "CALL" to Read Variable (READY) 

Step 1: Move the CALL parameters into the proper areas 
pointed to by the (fixed) CALL pointers. 

e.g., 
Move 'READY' to FUNC 
Move "LKXY' to REFER 
Move 'MOODLKXY' to LNKPTH 
Move key to CTRFLD 

(FUNCTION) 
(REFER) 
(LINK PATH) 
(CONTROL FIELD) 

Also assume that: 

then: 

Step 2: 

STAT • pointer to Status field IS a 
FNAME • pointer to File name IS a 
ELEMTS • • to the DATA elements IS a pointer 
BUF • a pointer to the data buffer IS 
ENDP • • to 'END.' IS a pointer 

CALL DATBAS,FUNC,STAT,FNAME,REFER,LNKPTH,CTRFLD, 
ELEMTS,BUF,ENDP 

Step 3: Check STAT, if other than "****" go to error 
If STAT • "****", continue processing. · 

• routine. 

- - ·· - --·---. .. 
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6.2.2 CALL Statement Parameters 

It is recommended that standard parameter names be used by ALL 
TOTAL programmers in their CALL statement. This is, of course, 
to ease program maintenance problems by making programs more 
easily understood by others, and to permit the increased use of 
the source statement library and other general techniques. 
While any set of names is acceptable, the following are meaningful 
concise, and somewhat standard for the most used parameters. 

Name Size (in bytes) 

FUNC (5) 
STAT (4) 
SCHEMA (M) 
FNAME (4) 
REFER (4) 
QUAL (~1) 
LKPATH (8) 
CTRLFD (M) 
FFFFEL (M) Where FFFF is the file name involed 

(Element List) 
FFFFBF ( ~1) Where FFFF • the file involed l.S name 

(Buffer) 
ENDP (4) Where ENDP • pointer to "END." 1.s a 

(M is assumed to be a variah le data length). 

6.3 PROGRAHMING LANGUAGES 

TOTAL supports DML calls from the following languages: DASMR, 
FORTRAN, COBOL, and RPG II. 

Refer to section 5.2 as to the proper call format. 

6.4 COMMON PROGRAMMING CONSIDERATIONS 

6.4.1 Initialization, File Sharing, and Termination Requirements 

a. Initialization: 

In order to access a TOTAL data base, one required stage must 
precede any issuance of DML commands that reference the data 
base. The program must SINON to TOTAL, activating the TOTAL 
nucleus and data base descriptor module and OPENing of files 
specified in the REALM clause. 
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If a successful SINON (STATUS•"****") does not occur for some 
reason, no other coJJonands will be accepted (STATUS•"NOSO" or 
'FNOP'). 

Files must be logically requested for use via the SINON, prior 
to the issuance of any DML functions that reference these files. 
Note that if variable entry files only appear to be referenced, 
TOTAL requires that the associated single entry files may also 
have to be requested by the program, since TOTAL will perform 
"hidden" accesses to these files, if this becomes necessary. 

b. File Sharing: 

Each program, via the REALM component of the SINON parameter, 
may designate some (or all) files as shared (SHRE) with other 
programs or private (PRIV) to the exclusive use (and possible 
update) by that program alone. 

A file must be designated as private if its contents may be 
altered by some updating operation. It is recommended that a 
file be designated as private even in the case in which a file 
is not altered by the program but may be altered by some other 
program. Consider the following example: 

Program A declares file x as shared because it intends to use 
it for READ only. After some time, program B signs on and 
declares file x as private. Program A reads records which may 
be changed by program B. However, as long as B is still signed 
on, no other program may sign on and designate file x for use. 
To prevent this occurring, program A could have designated file 
x as private and by doing so, blocking any sharing attempts by 
program B. 

c. Termination: 

All that is required for termination 
the issuance of the SINOF function. 
all DML facilities, but it will also 
close all active data files. 

6.4.2 Checking the STATUS Parameter 

from the TOTAL system, is 
This will not only release 
logically and physically 

It should be emphasized that the contents of the STATUS parameter 
must be verified after each and every DML "CALL" statement. 
This is the primary communication cell between TOTAL and user 
programs, and any contents other than "****" in this parameter 
has definite significance. 
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There are two classes of STATUS values other than "****" (good 
status), with which the programmer must be concerned: 

a • . .Informative: . ,. . . . . . 
- • • .. • • • • • • • • 0 • • • • • • • .. • • • • • • • 

. ' .. 

Tl1ese returns are 
show input errors 
p-ermanent errors. 
(on close ·· only). 

usable as indicators, in that they normally 
or file st·atus _ information, rather than 

Among these are "MRNF", "DUPM", IMDL", "LOAD" 

b. Fatal Errors ... 
. . . .. 

Any returns other than those outlined above indicate some 
severe error in either the parameters themselves, or the execution 
of this DML CALL. The problem program will normally be terminated 
for analysis. TOTAL will automatically close the data base and 
then return to the user program. 

TOTAL produces a SNAPSHOT dump (see 7.10.3) of the TEXT area (see 
appendix C) on logical unit DO in case the error was FUNC or 
IPAR. In all other cases the user should obtain a memory dump; 
the TEXT block should be examined to determine the cause of the 
error. 

In test situations, there is a possiblility that coding errors 
may generate some of the status values bypassed by this type of 
check, on every transaction. For this reason, it is good 
practice to assure that if bad status is returned repeatedly 
(no matter what its classification), the program is terminated. 
For example, if 'MRNF' is returned 50 times in a row, there is 
a good chance that some coding or file is not correct in some 
wav. 

' 

6.4.3 Parameter List Definitions 

It is usually wise to conform 
identifying the parameters in 

• • • • to m1.n1.mum convent1.ons, 1.n 

SINON 
READM 
ENDP 
STAT 

DATA 
DATA 
DATA 
DATA 

TOTAL DML calls, for example: 

'SINON' 
'READM' 
'END. ' 
'****' 
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. . . This will help insure program readahili ty, and make debtig .. gin·g a 
· little easier. In many installations, the ELEMENT LIST and I/0 

·. :-: :· .parameters, which identify the data elements to be used from a 
· data base by a problem program, is also standardized. 

ELEMENT LIST 

NAME 
ADDR 
END 

I/0 

NAME 
ADDR 

DATA 
DATA 
DATA 

BSS 
BSS 

'CUSTCTRL' 
'CUSTADDR' 
'END.' 

20 
30 

It is then possible to keep such definitions in a source state
ment library (under centralized control), and thus ensure that 
problem programs in a given system reference the same data by 
the same names. This can be invaluable in program maintenance • 

• 

6.5 STANDARD SINGLE-ENTRY FILE PROCESSING 

The various master data-set commands have been described in 
• 

sufficient detail in the previous sections to make them usable 
by the progranuner. The following sections describe various 
techniques which can be used to increase overall efficiency 
in single-entry file processing, and to assist the programmer 
in avoiding common pitfalls. 

6.5.1 The RQLOC Function 

In cases where a large portion of any single-entry file will be 
involved in a given process, there may be significant advantages 
to be gained by ordering the input transactions, wherever 
possihle, e.g., for loading of data base (section 6.9). 

Since single-entry file records are randomized in storage, the 
only ordering that can be meaningful is the order of physical 
relative locations occupied by given keys. 

For this reason, the RQLOC function was provided to allow the 
progra11oner to determine the physical location of a record, 
given its key, through a direct "port" into TOTAL's randomizing 
routines. By pre-determining the set of values for a given 
input transaction stream, a pre-sort of transactions in RQLOC 
value sequence will ensure minimum RlvfD self-contention, and 
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. maximum buffeT usage in any given program situation. 
. . . . . . .. . . •. . . ... 

··The following should be considered when using the RQLOC function: 

a. 

. . . . . 
. . . 

The transaction volume is a factor in determining 
whether the time taken for the pre-sort and RQLOC 
processing becomes greater than the arm contention 
time. Each situation should be judged separately • 

b. Single-entry file accesses are made in variable
entry file processing, even if they are hidden (as 
they are in ADDVC's, for example). This accessing 
should also be taken into account, along with the 
explicit single-entry file CALLS's (ADD-M. DEL- t-1, 
etc.) • 

c. It may be advantageous to sort keys in descending 
RQLOC value sequence, whenever synonyms are present 
in the single-entry file. 

d. RQI~OC does not require any I/0. 

6.5.2 Data Elements that Should not be Referenced 

The following data elements should never appear in application 
program DML CALL's: 

-- - -ROOT ----LKXX , 
The ROOT element is used only by TOTAL for internal purposes. 
ROOT can only be read, and cannot be written by the application 
program. 

The linkage fields are automatically updated and maintained by 
TOTAL, and should not be referenced or updated in the solution 
of application problems. Usually such a reference will be 
disallotved, and will produce a status of ENTF. 

Linkage paths to a master 
the application program. 
not be written or read by 

file may be both written and read by 
Linkage paths to a variable file can
the application program. 

6.5.3 Special Note on the ADD-~1 Function 

The most frequent coding errors that occur in the issuance of 
this important DML function are usually generated by a bad 
correlation between the data value in the CONTROL FIELD parameter 
(used for record location) and the value in the mmmmCTRL data 
element I/O area (used to write the imbedded data key into the 
data record, and required for this function). 

6-7 

0 

--._. ,_ , ....._,, _ _ _ ___ , _ ____ ..... _ , _ __ .. , , .. _ , .. _ ,, _ , ,._ ... _ _ _ ______ _ ... _________ ,,,.. .. , , ___ ___________ _ _ _ ___ -· ·--- - ...... , _ ...... -. ··-··-"" '•- _ ... ,_.. ... ... _.., ____ _ M ... ....,. ___ # _ ... , _ ......... ,.. ___ .., __ _ _ ______ ., 0 0 ·-~ -~ .......... H ' ' 0 0' '' 



To avoid any problems, always define these two values as the 
same location within the program. This will guarantee correlatio , 
and ensure that the key is always written on the physical record. 

Example (COBOL FORMAT): 

ENTER ASSEMBLER. 
CALL 'DATBAS' USING ADD-M, STAT, FILE, CTRL, ELEM, 10, ENDP · 

Where: 
• 

01 10. 
02 CTRL PICTURE X(S) 
02 DATA PICTURE X(lOO). 

01 ELEM. 
02 xxxx PICTURE X(8) VALUE IS 'CUSTCTRL' • 
02 yyyy PICTURE X(8) VALUE IS 'CUSTDATA'. 
02 ENDX PICTURE X(4) VALUE IS 'END.'. 

6.5.4 Structural Maintenance During Serial Processinu . 

In some instances, a user may wish to perform ADD/DELETE ·logic 
to a single-entry file, while processing it serially. 

Caution should be exercised in performing · this maintenance 
function due to the fact that the program may not subsequently 
have serial access to certain records, after the operation is 
performed. For example, the current record (retrieved serially) 
may be an anchor record of some synonym, which has not yet been 
read. If the current record is deleted, TOTAL will automatically 
optimize the file, and may move the synonym physically, so that 
it is unavailable for the next or a subsequent serial access. 
In fact, a reset of the serial marker must be made in order to 
retrieve it. 

To avoid this situation occurring, it is suggested that 
structural maintenance be performed after the serial processing 
is complete, to ensure that all records will be available for 
program analysis. 

Update in place logic (WRITM) executes correctly, since no 
record movement ever takes place. 

6-8 

... 

. ' 



. .. . . 

• . . ... . ~ . .. . . . . ~ . . . .. . ... . . . 

. . . . . ~ .. . 
. . . . .. 

' •. . . . . .. 
• . · . . 

. . 

,.....------------------------ varian data machines 

. . . 

6. 6 sTANDARD ·vARIABLE-ENTRY ·F-IiE PRocEssiNG 
. . .. 

. . 
If -any portion of the TOTAL DML can be said to be complex, it 
wfll. be associate-d with variable-entry file commands. For this 
reason, this section will cover this type of processing in more 
detail than was outlined for single-entry files. 

6.6.1 Basic Considerations 

Certain misconceptions about the basic functioning and structure 
of variable-entry files tend to surface rather frequently, even 
amon_g experienced TOTAL users, so a list of facts is presented 
here that should be remembered: 

a. All linkages are up-dated when an ADD type function is 
performed, and this is handled automatically by TOTAL. 
The LINKAGE PATH parameter in the DML call is simply 
used as the first point of reference for TOTAL's 
internal processing and is assumed to be the primary 
path. 

b. Variable-entry records carry the symbolic pointer 
(control field) of every master record to which they 
are linked, along with linkage fields. The pointer 
is symbolic (i.e., of the same format in every respect 
to its attached single-entry master key), to eliminate 
re-organizations when files are moved on RMD devices. 

c. Variable- entry record for a given file all have the 
same length, even though they may differ in format 
(see CODED RECORDS, discussed later). Variable 
length records are not supported in any TOTAL 
architecture, for reasons of efficiency. 

d. If a given variable-entry record is linked to say, 
2 other files, the control field value and 
definition for these other files must be presented 
in the I/0 area and the element list parameters on any 
ADD function request. Failure to do this will force 
a ''BCTL" (blank or unidentified control field 
specification) STATUS return. 

e. Records should be read before they are written or 
deleted. 

6.6.2 The REFER Parameter 

In order to provide flexibility in manipulating linked records 
in variable-entry files, TOTAL DML requires that a second 
communication cell be provided, called REFER. It is essentially 
a positional indicator for list processing. 
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The parameter may have several values, some provided by the 
program, and some by TOTAL. In order to clarify the use of this 
parameter, these values, and how they change is described below: 
(Note that "LKXX" will be used to denote the last four characters 
of some user linkage path parameter.) 

REFER Values 

"LJCXX" This indicates that the first (or last) record of a 
list is to be processed. This value is inserted by a user 
program with only one exception, described later. The literal 
consists of the last four characters of the current linkage path 
data element name. 

This value is valid only for READV, READR, and ADDVC functions. 

"END." This literal is inserted by TOTAL to indicate that the 
last access to this list, exceeded the bounds of the list (i.e., 
that no more records exist on the given linkage path for this 
control field). 

Only TOTAL may place this value in REFER. 

This value must be cleared from REFER before another function 
CALL is issued. 

This value type can only be returned from the issuance of 
READV or READR functions. 

Table 6-1 illustrates the use of REFER in relation to other 
associated parameters. 
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Table 6-1. Relationship of REFER to Other Parameters 

Condition 

Read first record in chain 
Read next record in chain 
Read next (end of chain) 
Read next (after end of chain) 

Read last record in chain 
Read previous record 
Read previous (end of chain) 

Read directly a record 

Update Current Rec 
Update Current Rec 

Add before Current 

Add record after Current 

Add record at end of chain 

Delete a variable record 
Delete first record in chain 

I 

Function 

READV 
READV 
READV 
READV 

READR 
REA DR 
READR 

READD 

WRITV 
WRITV 

ADD VB 

ADDVA 

ADDVC 

DELVD 
DELVD 

I 

Set REFER To 

LKXX 
(do not disturb) 
(do not disturb) 
END. 

LKXX 
(do not disturb) 
(do not disturb) 

RRLOC des ired rec I 

(do not disturb) 
disturbed 

RRLOC Current 

RRLOC Current 

· ignored 

(do not disturb) 
(do not disturb) 

REFER returned 
by TOTAL 

RRLOC Current Rec 
RRLOC Current Rec 
END. 
END. 

RRLOC Current Rec 
RRLOC Current Rec 
END. 

RRLOC Current Rec 

no change 
no change 

RRLOC new record 

RRLOC new record 

RRLOC new record 

RRLOC previous record 
LXKK 

• 

-· ::::J 
(1) 
en 
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After every READV or READR, first the programmer checks STAT for 
"****" then checks REFER for END. 

COBOL Example: . . . . . 

CALL 'DATBAS' USING FUNCTION STAT FILE-NAME 
CTRL-FIELD 
ENDP. 

. . -
REFER LINKAGE PATH 
FFF-ELEMENT FFF-DATA 

IF STAT NOT•"****" . GO TO ERROR-END-OF-JOB. 
IF REFER • 'END." GO TO END-OF-CHAIN. 

REFER Changes 

It .is important to reiterate the conditions under which the 
value of REFER is modified by TOTAL, so that program logic 
can be produced accordingly. The following list indicates the 
significant REFER value changes after the execution of DML 
variable- ent.zy functions:·:·. 
. . 

• 

. . 

a. READV with REFER • "LKXX" 
If the STATUS value is "****", then REFER will now 
contain the relative address of the current record in 
this variable-entry file, or "END." if no records 
exist for this control field value. If bad STATUS 
was returned, REFER will be unchanged. 

b. READV with REFER is a binary number 
For good STATUS returns, the value may be another 
binary number (corresponding to the address of a new 
record), or "END." if an end-of-list condition has 
been reached. 

c. ADDVC with REFER is "LKXX" 
For good STATUS returns, REFER will now contain the 
address of the record just added. 

d. ADDVA, ADDVB with REFER is a binary number 

e. 

• 

For good STATUS, REFER will be modified to point to 
the record just added • 

DELVD with REFER is binary number 
After a successful deletion, REFER will point to the 
previous record in this list, i.e., the record prior 
in the list to one just deleted. If the record just 
deleted was the first in this list, REFER will contain 
"LKXX." 
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Note that TOTAL modifies REFER in the above ways _, .. , ·. . 
within the user's working storage area .• ·. It is: .· · .. . ·: · . . . 

. . . . .. .; . . .. . . . . . . . therefore important to ensure that this fi.e1d is·· . ·. ·· 
not modified unnecessarily. 

g. The address value in REFER is a 4 byte binary number 
that corresponds to a relative record number from the 
start of this file. It is not an absolute device 
address. 

. . . . 

h. When attempting DELVD's in the reverse direction (i.e., 
issuing READR, DELVD, READR, DELVD, etc.), recognize 
that every second record will be skipped, due to the 
value of REFER. The user, in this case, should issue 
READR, DELVD, READD, DELVD, READD, etc., to effect a 
full list reverse delete. 

i. Under no circumstances issue the following sequence 
of commands: READV, READV, DELVD, DELVD, DELVD, --; 
nor READR, DELVD, DELVD, etc. A record must alwasy 
be read prior to deleting it. 

6.6.3 Efficiency Considerations in Variable-Entry File Processing 

The majority of programs written to use the TOTAL D~~ are reason
ably efficient, even when written with only a basic knowledge of 
the DHL functions and their workings. 

The more sophisticated progrannner, however, will want to concern 
himself with the most optimum methods of utilizing the D~~ to 
meet a system requirement. For this reason, the following 
collection of hints and facts are presented as guides to 
efficient programming. 

' 

a. VARIABLE ADDS (ADDVC, ADDVB, ADDVA): 
The ADDVB and ADDVA functions allow records to be 
accessed in some logical sequence on one given linkage 
path. In order to use these, however, the program 
must read records in a list just to deter1nine 
the position from which the ADD is to be performed, 
and then issue the appropriate function. TOTAL itself 
provides no built-in data sequencing, other than that 
of chronology. 

These functions, then, are far less efficient, in 
overall time, than the ADDVC function. 
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b.·:·: ....... .. SPACE HANAGE~1ENT: 
Whenever possible, TOTAL attempts to keep all records 
within a list as physically close together as it can 
in secondary storage. 

Since multiple lists within one variable-entry file 
are allowed, it is obvious that this optimization 
cannot be maintained for all such lists at the same 
time. 

So that TOTAL may optimize lists for its storage 
allocation, TOTAL always assumes that the linkage path 
specified in ~ given ADD function identifies the link 
list to optimize upon for that given ADD (ADDVC, ADDVB, 
ADDVA). It is to the user's advantage to assure that 
the linkage path specified in any ADD is always the 
same. 

In order to optimize retrieval 
also specify this same linkage 
command • 
. 

c. FUNCTION EQUIVALENCE: 

• t1mes, programs 
path in the DML 

should 
READ 

Due to the flexibility of the DML, and of TOTAL's 
internal processing, it is possible to equate certain 
function CALL's to other combinations of CALL's. In 
other words, the same effect can be achieved in 
different ways, at almost no additional cost in time. 

The most usable equivalences are the following: 

1. An ADDVC is functionally equivalent to a READM 
followed by an ADDVC. 

2. A READV is functionally equivalent to a READ~1 
followed by a READV. 

Depending on the given programming situation, it may 
be advantageous to use one or the other of these 
possible forms. 

6.6.4 Coded Variable-Entry Records 

The facility to redefine variant formats in variable-entry records 
provides a powerful means of storing logically related data 
elements together in a data base. It also allows certain record 
formats to be selectively linked to given relationships. 

' 

. . 

.. . " 

' 

r 

• 



. 
• . . 

. 

The implementation of this facility involves the use and 
specification of a 2-byte record code, which must physically 
appear in each record of the variable-entry file, and further
more be defined at DBGEN time. 

Tlte following is a list of guidelines to the use of this record 
code facility. 

a. When ADDing a coded record, the record code must be 
provided in the I/0 area, and the "----CODE" element 
name must be provided as a component of the ELEt·.-!ENT
LIST parameter in the DML CALL as the first name given. 

b. When READing along a linkage path that connects 
multiple record types, the user program must determine 
the format of the retrieved records, by verifying the 
contents of the "----CODE" element, or by utilizing 
the code-directed READ feature which may be utilized 
to retrieve only specific record code types. 

Record codes on a variable-entry file cannot be modified 
using the WRITV function. 

6.6.5 List Maintenance in the Batch Mode 

Whenever data base files are to be processed primarily in the 
batch mode, there are certain steps the programmer may take in 
optimizing the execution times of such processes. Some of these 
steps are: 

a. Sequence transaction input in RQLOC sequence first (refer 
to the RQLOC function). This should be done as a 
matter of course. 

b. Sequence transactions within key in RQLOC sequence, 
when variable-entry affected transactions will be input 
(to minimize variable-entry data set access contention). 

c. Consider logically sequencing data during update, in 
heavily accessed variable-entry files, so that input 
transactions may also be sequenced in this way. This 
will require the use of the ADDVB and ADDVA functions. 
Even though, as mentioned previously, this may impact 
the execution time of initial update processing, it may 
he worthwhile particularly when data element values 
change often (WRITV processing) in major update cycles. 
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d. Whenever possible, attempt to group all periding . 
changes on a given list, so that one pass of the list 
(using READV, READR) will be sufficient to complete 
this list's processing activities. This will help 
alleviate situations in which a list is completely 
read each time a new transaction enters the system, 
thus forcing redundant data accesses against unmodified 
data records. 

6.7 TESTING DATA BASE PROGRAMS 

As is true of other programs, tasks that use the TOTAL DHL must 
be tested prior to becoming productive, in order to insure their 
structural and logical integrity to the best degree possible. 

Program testing in the data base environment is perhaps a little 
more complex than in, say, a sequential tape or disc environment, 
due to the inter-relationships inherent in a data base and the 
fact that a program's actions may affect multiple data sets in 
only one CALL statement. Furthermore, there is always a temp
tation to test the program on the "live" or productive data base, 
but it should be obvious that severe repercussions can result 
from uncontrolled testing of this nature. 

However, with the proper precautions and some simple guidelines, 
the testing of programs . can be simplified, lmile maintaining the 
integrity of a live or productive data base. 

Some guidelines to program testiJlg are noted here: 

a. Whenever possible, construct a small data base for 
testing purposes, with the same logical characteristics 
(file names, DBD names, elements) as the live data base, 
but containing only a subset of its data (i.e., 5 to 
10 percent). This base can be updated periodically to 
reflect most recent data relationships, through a 
user-written utility (strongly recommended). 

After a test run against this base, a user utility 
should exist to sample the data that should have been 
affected, for verification purposes. The test base 
may then be "reset" to its original condition by 
restoring it from its original backup copy. 

b. Anytime a program in test is to be active against any 
data base, it should be guaranteed that a current 
backup of possibly affected files exists prior to tl1e 
run. 
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6·.-s BUFFERING TOTAL DATA SETS 

All data sets require memory storage for physical records 
obtained from or transferred to them. In many situations, it 
is required that a permanent allocation of storage be made, 
and this can be wasteful, when relatively few or cyclic 
references are made. 

For this reason, TOTAL allows the shared allocation of data sets 
to buffer areas, to minimize storage. 

S~ngle-Task Bu~fering 

Perhaps one of the most pressing questions in the specification 
of a Data Base description, is: Which files should be shared 
together in the same buffer areas? Some hints on this will be 
provided below. One fact should be remembered however, and this 
is, if main storage is a problem, shared buffers minimize the use 
of storage, but may trade this off for processing speed. It is 
unreasonable to expect the ultimate buffer assignments. 

a. Do not share buffers among files with vastly different 
blocking factors. TOTAL will force the buffer to be 
as large as the largest block size of all shared files. 

b. Do not share a buffer among single entry files associate 
with a variable entry file that is subject to structural 
maintenance (ADD's, DELETES). 

c. The order of priority by which TOTAL fills buffers 
within a buffer pool is as follows: 

1. If a record is already in the buffer, no I/0 
operation is . performed. 

2. If a record is not found and there is a buffer 
not used yet, a READ is performed. 

3. If a record is not found and all buffers are 
used but there is a buffer that does not contain 
updated data, a READ is performed. 

4. If a record is not found and all buffers contain 
updated data, a WRITE to save the buffer contents 
is performed followed by a READ. 
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6.9 DATA BASE LOADING 
.. 

One important aspect of data base construction will be the 
initial loading of the TOTAL data base files. In may cases, 
due to data volumes and/or the linkage requirements, the speed 
at which the data base load occurs becomes an important consider
ation. Obviously, long loading times increase the chance that 
some malfunction will destroy whatever has been accomplished, 
and require restart of the process. 

Several techniques have therefore been developed that assist the 
user in minimizing data base loading times, and they are discussed 
here: 

• 

Basic Techniques: 

General Comments: 

a. Load single-entry files first, prior to loading the 
variable-entry files with which they are associated. 

b. Use a special "load mode" Data Base Description module, 
that minimizes data element definitions for the loading 
process, (i.e., define all data parts under one element 
name). · 

c. Avoid sharing I/0 areas between files during the 
loading process. 

d. Sequence the loading of files so as to ensure that 
during any particular loading process, the load routines 
will not be accessing data sets on the same physical 
volume. (i.e., avoid arm self-contention of the RMD 
during loading.) 

e. Once files are loaded they should be immediately backed 
up with a file copy to guarantee their integrity, and 
to avoid re-loading in the case of failure. 

Single-Entry Loading: 

a. Sort the data in RQLOC sequence before adding to the 
file (RMD), to avoid RMD self-contention (refer to 
section 6.5.1). 

b. Allocate about 5 to 10 percent more record space on the 
file than will actually be used. This will help ensure 
that synonym space can be found within the horne address 
block, and further minimize synonym processing. 
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Variable-Entry File Loading: 
. . . 

a. Sort the input records in the RQLOC sequence and then 
the control field value on which these records will 
primarily be accessed in productive processing. This 
will help minimize single-entry file I/0 involvement, 
while also ensuring physical proximity of related 
records. 

h. Select a proper load limit value, so as to guarantee 
a proper list distribution, and to avoid cluttering 
at load time. 

6.10 SERIAL PROCESSING 

The serial processing DHL function in TOTAL is designed as a 
method for large scale file or list access when .the retrieved 
records are not known uniquely by key, and when only data that 
actually exists on the file(s) is to be processed. 

The user is cautioned, however, that this facility may be misused, 
and that trade- offs do exist, particularly with respect to 
processing time, in its use. In order to comply with these 
trade-offs, a brief look at the uses of this function and some 
basic considerations is initially offered here: 

Typical Uses of the RDNXT Function: 

a. To scan a single-entry file, in order to set or reset 
a status element for all, or most records. 

b. To scan a single or variable-entry file in order to 
produce a data set suitable for report processing. 

c. To access all single-entry records in order to reformat 
linkage data only (during variable-entry file expansion 
or logical modification). 

d. To retrieve all "live" data from data base files for 
the purposes of backup. 

Basic Consideration: 

a. The serial function operates serially (not sequentially) 
and, therefore, do not use sequential access methods. 

b. The serial function will automatically read all records, 
even though it returns control to the problem program 
only when records contain data. 
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c. The serial function provides full data independence 
in its operation. 

Serial Processing Alternatives: 

'. 

a. Sequential type access to TOTAL data sets using normal 
sequential file definitions. 

In this method, TOTAL files are read as normal data 
sets, and logical records, in their entirety, are 
accessed. It will be the user's responsibility to 
bypass unused records, and to ·capture only the data 
portion of 'live' data records, by avoiding all control 
information. 

b. Modified SORT access to TOTAL data sets. 

Particularly when report processing is to be performed, 
TOTAL data sets may be input to a sort program and an 
exit may be used to avoid unused records and/or 
control information for the acutal sort phase. 

These alternatives will allow extremely fast access to 
all records in TOTAL files, but as was mentioned 
earlier, do cause a heavy reliance on physical data 
formats, which are subject to change, and bypass the 
data independence feature of the TOTAL Data Base 
Management System. 

It is suggested that the user of small to medium size 
data bases may find that the serial function provides 
~he performance levels required, while users with large 
data files that require large scale access, may wish 
to consider the alternatives if attempting to minimize 
execution times. 

It should be easy to see, therefore, that using the serial 
function in TOTAL will result in execution times for its use 
much less than random access times, through somewhat greater 
than seq.uential access techniques. This difference is primarily 
caused by the need for data independence, and TOTAL's one -buffer 
per file mechanism. 

There are other techniques that may be used in lieu of the serial 
function, depending on a user's particular needs. These techniques 
accomplish a savings in time only at the expense of data inde
pendence, and require an awareness of the physical file organ
ization which is subject to change. 
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SECTION 7 
OPERATING VORTEX TOTAL DBMS 

• 

. . . . . 

Operation of the VORTEX TOTAL Data Base Management System consists 
of the successful generation and formatting of the data base and 
loading of the data files. In addition, efficient operation of 
the system requires adequate provision for data base back up 
and recovery. Provision must also be made for maintenance of the 
data base to enable data file changes to be incorporated, and 
the correction of errors through diagnostic error messages and 
debugging aids. · 

7.1 CATALOG OF APPLICATION PROGRAM 

The application program's OM (Object Module) is bound together 
with TOTAL and DBMOD by LMGEN to create the run time (Load Module) 
application program. This program may be cataloged either on the 
background or foreground library. The order of a cataloging should 
be: · TOTAL,DBMOD,application OM. 

Example: 
/JOB,CREATE 
/LMGEN 
TIDB,PROGDB,l,O 
LD,OM,D,TOTAL 
LD, 25, ,DBMODl 
LD ,25, ,PROG 
LIB 
END,BL,E 
/FIN! 

7.2 TOTAL FILES 

TOTAL module on OM library 
DBMOD on LUN 25 
User OM on LUN ZS 

Background library 

There are two functional types of Data Sets or files in the TOTAL 
DBMS: the single entry Master data set and the Variable entry 
data set. 

The Master data set is an independent entity which can stand 
alone or have one or more dependent (variable) data sets attached 
to it. Each data set consists of records, and in the Master data 
set each record has a unique control key which enables the record 
to be accessed directly according to the value of this control 
key. 

The Variable data set must be linked to at least one Master data 
set. Records in a Variable data set are logically accessed 
through a particular master record and then from one variable 
record to the next via the linkage path related to the master 
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record. 
typical 
betw-een 
sets is 

A sample data base for a business application showing 
Master data sets and Variable data sets and the links 
the data sets and the records contained in the data . 
given in figure 7-1. 

7.2.1 TOTAL Logical Files and VORTEX Files 

The difference between TOTAL Logical Files and VORTEX physical 
files is that a VORTEX file is limited to one partition (logical 
unit) while the TOTAL Logical File may extend on one or more logi
cal units (partitions). Thus, one TOTAL file may contain more 
than one VORTEX file. Furthex·more it is not necessary that all 
VORTEX files reside on the same RMD. For each DBDL Drive State
ment a VORTEX file is generated. 

• 

Variable-file space management requires a series of control records 
inserted at regular intervals throughout the TOTAL program. One 
control record is placed in front and one behind the file which 
needs to be segmented. They are used to· define the control inter
vals for the VORTEX files. The control interval is 480 sectors 
long. The load limit in percent is computed and maintained for 
each . control inte.rval (see LOAD-LIMIT directive). Each variable 
logical TOTAL file starts a control interval. 

The following is an example of TOTAL coding using the Drive State
ment: 

Example: 

TOTAL FILE: BASE 

Corresponding 
VORTEX 
File 

BASEOl 
BASE02 
BASE03 

Drive 
Statement 

13,200 
14,100 
15 '400 

The first control record of the TOTAL file is the first physical 
record of BASEOl. 

The second control record is logically the 48lst record and is the 
18lst record of BASE03. 

7.2.2 Disc Utilization 

Master files: In order to minimize the number of synonyms, file 
growth should be anticipated by declaring the file at least 
20 to 25 percent larger than its initial capacity. 
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PERS 

0347 JONES data 

MASTER DATA SET 
(PERSONNEL RECORDS) 

. . . 

WHST 

data 

LINKS 

. . . 
... 

DEPT 

---+----1 123 data 

_.......__ ..... 456 data 

MASTER DATA SET 
(DEPARTMENT RECORDS) 

. ... 

'------+--: 0347 456 data 4--+---' EXPN 

VTil-3484 

VARIABLE DATA SET 
(WORK HISTORY RECORDS) 

~4-~~--d-at_a_~•--~\--~ 

123 data 
~---oo\------4 

~ ...... 
~~---~ 

123 data 
~__, 

~---+--......... L---1------' 

VARIABLE DATA SET 
(EX PERl ENCE RECORDS) 

Figure 7-1. TOTAL Data Set Relationships 
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• • • . . . .. o ' ' ' • o • .. • • • o ' o o ' o • I o o o . . . . . 
. · · ·v·ariable ·.files: The size of variable files is controlled by 

the LOAD•·LIMI.T ·directive. If more than 80 percent of threshold is 
required (default), the required number should be supplied. This 
is important if variable chains are very long and tend to overflow 
the control interval boundary • 

. .-7. 3 BUFFER SHARING 

A general discussion of buffering TOTAL Data Sets is given in 
section 6.8. Program efficiency may .be increased by the planned 
use of buffer sharing which minimizes the use of storage, however 
there may be some sacrifice of processing speed. Buffer sharing 
is accomplished by specifying the same IOAREA for all files that 
are to share the same buffer pool. Refer to section 6. 8 for the 
_priority for buffer selection. It should be noted that an actual 
I/O WRITE operation is performed only if the buffer is required 
and some data in it has been updated. In all other cases a WRITE 
request only sets the update flag. 

7.4 CREATING THE DATA BASE 

The TOTAL system consists of three distinct programs: 

a. DBGEN - the Data Base Generator program 

b. DBFMT - the Data Set Format program 

c. TOTAL - the Data Base Management program 

DBGEN accepts the Data Base Definition Language (DBDL) statements 
and generates an assembly language Data Base Descriptor Module 
(DBMOD). DBFMT accepts the data set format control card(s), 
creates the data sets, and preformats the specified RMD areas 
according to the physical parameters. 

TOTAL is initiated by CALL instructions from the application 
p.rogram, communicates with the Data Base Descriptor Module, and 
acts on the preformated disc area. 

7.4.1 Data Base Generation 

Generation of the data base is 
Base Generation program DBGEN. 
statements and generates source 
assembly) produce the Data Base 

accomplished by means of the Data 
DBGEN reads user prepared DBDL 
statements which in turn (after 
Descriptor Module (DBMOD). 
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. . . 

. ·: ... ·.-.: · . . · · .. To·· p .. roduce the assembly language Data Base Descriptor Module·. :. : .:>·:·· .· · · 

. . 
• . . . . . . . . . . . . . 
' 

... ·····-·--·-

.... 
using the DBGEN program, proceed as follows: 

. . . 

a. 

b. 

Complete and keypunch Data Base Definition Language 
(DBDL) specification cards • 

Execute the DBGEN program via the DBGEN directive. 
The program reads the DBDL specifications from the PI 
logical unit, writes onto the SS logical unit assembly 
language source program statements, and prints the 
data base documentation listing on the LO logical 

• un1t. 

c. The assembly language source program statements are 
input to the DASMR Assembler and an object Data Base 
Descriptor Module is created on the BO logical unit. 

.. d. DBFMT object module is LMGENed together with the user 
DBMOD object module and is catalogued as the data base 
formattor program (see section 4.1). 

. . . . 

The above steps are- sh6\.in in flow chart form .in .:figure 2-1. 

7.4.2 Parameter Card Format 

The parameter card format is described in section 3.1.3. 

7.5 FORMATTING THE DATA BASE 

Formatting is accomplished by means of the Data Set Format pro
gram DBFMT. DBFMT reads format parameter statements and pre
formats the data sets, utilizing a Data Base Descriptor Module. 

In use, DBFMT creates and initializes the data sets and establishes 
all necessary control records. DBFMT is a parameter statement 
driven program; these parameters name the Data Base Descriptor 
Module and the data sets to be formatted. DBFMT uses the fore
ground file maintenance program V$FGFM to create the files. 
LMGEN then links DBFMT and the user's DBMOD to create the user 
formattor program. 

The formattor reads data base control directives from the PI 
logical unit, and creates and formats the requested data sets on 
the RMD. Diagnostics are printed out on the LO logical unit. 

bFORMAT dbname filel,file2, ••••• ,filen,END. 

where 

b is a space; FORMAT starts in column 2 
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dbname is the data base name 0 • 
' • a o • • '• 

0 0 0 

' . . .. 

filel •••• filen are data set (file) names 

The last parameter must be END. 

Continuation cards may be used if there is not enough space on 
one card for all the file names that are required •. However 
FORMAT dbname must be duplicated for each card. 

0 0 

Data Base Formatting is shown schematically in figure 7-2. A 
detailed flow chart is given in figure 4-1. Examples of the use 
of FORMAT control directives are given in section 4· • 

.. 

7.6 DATA BASE EXECUTION 

Execution of the application programs is accomplished using the 0 

Data Base Interface Module (DATBAS) and the TOTAL Data Base 
Management Module. 

DATBAS serves as an interface between the user application pro
gram and the TOTAL and Data Base -Descriptor modules. 

TOTAL provides the data management capability of the system, 
interpreting and executing the various DML coDDDands from the 
user application program. 

0 0 

0 

A flow chart showing the TOTAL DBMS operation is given in figure 
2-2. TOTAL can be used to load data on to files already formatted 
by means of CALL statements from the application program, or 
through a TOTAL utility program. See section 5.2 for a descriptioa 
of the TOTAL calling sequence. 

7. 7 DATA BASE RECOVERY 

Recovery of the Data Base is accomplished by: 

a. Unloading the files to be backed up. 

b. Restoring the files. 

c. Re-running the transactions. 

It is recommended that a back-up or history file be maintained, 
so that the data base can be recovered in the case of a catastroph c 
error. The history file can be on magnetic tape. FMUTIL can be 
used to dump files. 
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SUBCRU 
(DBMOD) 

(OM) 

• --.. -r -, 
I I 
I DASMR I 
I I 
L_ __j 

SUBRCU 
(DBMOD) 

(OM) 

FORMAT 
CONTROL 

/ 
/ 

/ 

v 

/ 

DBGEN 
l/ 

DBFMT 

BACKGROUND 
LIBRARY 

AS 
FORMAT 

EXECUTE 

• PR E-FORMATS ALL RECORDS 

CUST 

ORNM 

• CREATES AND INITIALIZES SPACE MANAGEMENT RECORDS 

•CREATES AND INITIALIZES FILE CONTROL RECORDS 

VTil-3485 

Figure 7-2. Formatting TOTAL Data Sets 
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7.8 UATA SET CHANGES - ... . . . . ... . . . .. 
. . . . . . . . . . . . . . . . . . . . "' 

Data Set Chan es 

. . 
. . . . . 

When physical changes to a single entry data set occur, such as 
an increase in TOTAL logical records and expansions in record 
length, the user must: 

a. Unload the affected data set 

b. Define the physical chan·ges to the DBGEN 

c. Reload the data 

The following procedures are necessary to accomplish these changes: 

a. "RDNXT" through the . single entry file requesting all 
elements (including the links) except for the ROOT; 
i.e., "mmmmROOT". 

h. Write each record to a sequential file. 

c. Redefine the DBGEN for your data base with the necessary 
changes. 

NOTE: Be sure to change the physical entries within the 
DBGEN for this file. 

d. Reforutat the data set changing FORMAT input to reflect 
the changes to the data set. 

e. Write a program to read the sequential file created 
in step b, pass the control field (key) to RQLOC, 
append the relative disc address to the record, and 
write the record to another sequential file. 

f. Sort the output of step e by relative disc address (4-
character binary field) and the control field. 

g. Input the sorted file to a load program. 
program should use the identical element 
I/0 areas as defined in step a. 

This load 
list and 

The single entry data set can be reloaded with or 
without the RQLOC technique. 

7.8.2 Variable Entry Data Set Changes 

When physical changes to a variable entry data set occur, such 
as an increase in TOTAL logical records and expansions in record 
length, the user must: 
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. . . a. Unload the affected data set 
. . 

· ... 

b. Define the physical changes to>·the DHGEN 

c. Reload the data 

The following procedures are necessary to accomplish these changes: 

. 

a. "RDNXT" the variable entry file requesting the control 
fields and all data portions of the record. Do not 
request tl1e linkage fields. Write each record to a 
sequential file. 

b. Zero out the linkage path to tl1.is variable entry file fro 
the single entry file(s) to which it links. For example: 

LKOl LKOl 
CUST CORD ITEM 

You would "RDNXT" through the CUST file requesting the 
elements CUSTCTRL and CUSTLKOl, move zeros to this 8-
character linkage path, and issue a WRITM. This would 
also be done for the ITEMLKOl element of the ITEM file. 

c. Redefine the DBGEN with the new changes to the variable 
entry file. 

NOTE: Be sure to change the physical entries witi1in 
the DBGEN for this file. 

d. Reformat the data set changing FORMAT input to reflect 
the changes to the data set. 

' 

e. Read the sequential file created in step a and issue 
an ADDVC; this relinks the variable entry records to 
tl1e single entry data set(s). The ADDVC should be issued 
using the same base control as was used to originally 
load the file. This ensures that the records within 
a cl1ain are maintained in the same sequence as they were 
prior to the reload • 

7. Y USI.~G THE UTILITY PROGRAMS 

TOTAL files can be copied between RMD and magnetic 
either one of the following utility routines: 
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IOUTIL 
FMUTIL 

0 • • • • 

. . . 

IOUTIL -is a general purpose utility program that allows the user 
to dump . files from one media to another e.g., tape-to-disc, 
disc-to-disc, etc. FMUTIL is a file maintenance utility program 
which may be used to dump or load files, singly or by entire par
tition, to or from a magnetic tape. Both these programs handle 
.multi-reel files. For details as to the usage of these routines, 
refer to the VORTEX II reference manual. 

7.10 DEBUGGING TOTAL DBMS 

TOTAL permits a large degree of flexibility for the program to 
manipulate and handle its own data, but when an obvious mistake 
has occurred, TOTAL will not allow the invalid command on the 
erroneous data to change the data base. The command will be 
terminated, its effect nullified if partially completed, and an . 
error status returned to the program. Some of the specific error 
checks include: 

a. An attempt to add a record with an invalid blank control 
key 

b. An attempt to add a duplicate master 

c. A requested file or element does not exist in the data 
base 

d. An incorrect file type has been specified 

e. A master delete has been attempted before all variable 
records are deleted. 

There are also numerous internal checks to ensure that files are 
opened properly, locked correctly, and that all network linkage 
patl1s are maintained in the proper manner. 

In nearly all situations, TOTAL will trap a user error or oversight, 
stop the comman~, and return an appropriate error status code. 
These status returns are a very useful debugging tool, and they 
are ·covered again under that topic. 

7.10.1 Status Codes 

After execution of any DML command, a status code is moved to the 
user's status field to indicate the result of the operation. 
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The status codes fall into three categories: 

a. Successful completion. 

b. Informative; some user action may be required. 

c. Fatal; the requested function has not been completed. 

The status codes thus aid the programmer in debugging and indicate 
the action to be taken if there is a problem. A detailed explana
tion of the interpretation of the status codes and a complete .list 
is given in appendix B. 

7.10.2 Diagnostics 

If there are errors in the Data Base Definition Language state
ments which would cause an erroneous Data Base Descriptor Module, 
the DBGEN program will print appropriate diagnostic messages 
along with the DBDL statement listing, and the output of source 
statements will be suppressed. 

Certain error conditions will cause immediate termination of the 
DBGEN program, while other conditions allow further processing 
of the DBDL input. All output messages are output to the LO 
logical unit. The programmer can use these diagnostics to debug 
tl1e input to the DBGEN program. A complete list of the diagnostic 
error messages is given in appendix B. 

7.10. 3 Automatic SNAPSHOT (SNAP) Dump 

· Another method of diagnosing errors in the TOTAL DBMS is by using 
the SNAPSHOT dump. This dump is output on the DO logical unit 
automatically by TOTAL when certain FATAL errors occur. The dump 
will contain the TEXT block which includes a complete parameter, 
file, and record list as well as some other TOTAL pointers and 
indicators. By searching the TEXT block for clues to errors in 
the program, the programmer will be able to determine which state
ments have caused the program malfunction to occur. 

A description and sample of the TEXT block is given in appendix 
c. 

·, 
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APPENDIX A 
SAMPLE APPLICATION PROGRAM 

A.l PROBLEM DESCRIPTION 

The following example will demonstrate the use of the TOTAL data 
management system. Assume we are to design a data base for a 
distributor, named X Company which purchases items in large 
quantities from large manufacturers and sells them in smaller 
quantities to local companies. 

The X Company wants to develop a TOTAL information system to 
accommodate the following applications: 

a. Order Acknowledgement, Writing and Control. 

b • Invoicing 

c. Finished Inventory Control 

d. Purchase Order Writing and Control 

e. Accounts Receivable 

We will follow the recommended steps in designing the data base 
module and the resulting applications. The steps are as follows: 

a. Determine the data sets required by the application 
to be developed. 

b. Categorize the data sets as to Single Entry or Variable 
Entry. 

c. Determine tl1e data elements and data fields required 
in the established data sets. 

d. Develop a data base schematic using squares to represent 
single entry data sets and circles for variable entry 
data sets. 

e. Indicate the desired relationships by drawing connectors 
from single entry to variable entry data sets. Qualify 
the relationships as to ALL or selected record codes. 

f. Code the TOTAL Data Base Generation statements. 

g. Generate the data base module. 

h. Develop application programs. 

A-1 . 
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A.2 UATA SET DEFINITION AND CLASSIFICATION 
• 

A.2.1 Dete;mining the Required llata Sets 

Using the sample applications·, we determine that the following · 
data sets are required: 

a. Customers 

b. Vendors 

c. Inventory Items 

d. Order Numbers 

e. Dates 

£. Open Customer Orders 
: 

g. Open Purchase Orders 

h. Open Accounts Receivable 

or Variable Ent 
• 

Single En.try data sets are created to reflect the company's assets, 
to serve as entries into a pool of. information, and to automaticall 
edit identifying information. 

Variable Entry data sets are created as a result of the recogni
tion of business transactions. They indicate and monitor the 
effect of transactions on the single entry data sets while a . 
business function is being performed. For example, a custo~er 
order is a transaction which inter-acts with customer and inventory 
information as the physical functions of allocating stock and 
shipping the order take place within the company. Eventually, 
the customer order generates another variable entry data set 
(Accounts Receivable) which shows the interactiori o·f customer, 
invoices, and cash payments. 

Using the sample X Company, we categorize the data sets as follows: 

Single entry: 

a. Customer (CUST) 

b. Vendor (VEND) 

c. Inventory Item (INVT) 

A-2 
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d. Order Numbers (ORNM) 

e. Dates (DATE) 

Variable Entry: 

a. Customer Orders (CORD) 

b. Purchase Orders (PORD) 

c. Accounts Receivable (ACCR) 

A.3 DEVELOPING DATA BASE RELATIONSHIP SCHEMATICS 

To determine the data base relationships required in the data 
base, we must set the objectives of the TOTAL information system 
for Company X. We want to use the computer for more than record 
keeping and document preparation. We want the system to process 
orders from our customers as they are received and to assist 
us in proper allocation of our inventories. We want the system 
to present management, immediately, with all information pertinent 
to solving business exceptions. For example, if orders for an 
item exceed its availability, we want to know all inhouse and 
unshipped demands against that particular item so that we can 
allocate according to the importance of the customer demands. 

We want to be able to identify immediately all open purchase 
orders outstanding for a particular item in the event of excessive 
demands on our on hand stock. 

The following is a summary of the relationships we will require: 

a. Customers to their orders to us 

b. Vendors to our orders to them 

c. All orders received on a particular day . 

d. All orders to ship on a particular day 

e. Detail to all orders 

f. Customers to their open invoices and cash payments 

g. Items to open customer orders 

h. Items to open purchase orders 
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. 

A.4 UATA BASE SAMPLE PROBLEM SCHEMATIC 

A schematic of a data base sample problem is shown in figure A-1 • 
• 

A. 5 DETERMINING THE DATA RECORDS AND DATA ELEMENTS REQUIRED" 
. 

Using the data sets developed and the information obtained by 
studying the business functions of Company X, the information 
requirements presented in figure A-2 are developed. 
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ALL 

CUSTOMER 

CUST 

CODE=HD 

CODE=IT 

INVT 

INVENTORY 
CODE= IT 

VTil-3486 

ACCR 

ACCOUNTS 
RECEIVABLE 

DATE 

CODE=HD 
CODE=HD 

CORD ~--A_L_L ____ ~ ORNM 

CUSTOMER 
ORDER 

PORD 

OPEN 
PURCHASE 
ORDER 

ALL 

ORDER 
NUMBER 

VEND 

VENDOR 
RECORD 

Figure A-1. Data Hase Sample Problem 
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data : 

bytes: 

3 . INVENTORY ITEM RECORD - SINGLE ENTRY INVT 

INVTROOT 

8 

INVTCTRL 

Inventory 
item number 

8 

INVTLKCO 

Link to 
custome r 
items CORD 

8 

INVTLKPT 

Link to open 
vendor i terns 
VEND 

8 

4 . O RDER NUMBER RECORD - SINGLE ENTRY ORNM 

ORNMROOT I ORNMCTRL ORNMLKCO 

data : I 1 order number Li ne to order 
records 
CO RD 

bytes: I 8 t 12 t 8 

5 . DATE RECORD - SINGLE ENTRY DATE 

DATEROOT DATECTRL I DATELKDR I DATELKDS 

data: I 
date I Line to date I Line to date 
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• • • • I 
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CUSTOMER ORDER - VARIABLE ENTRY CORD (RECORD CODES HD. IT, CM) ~ •• . . . . ' 1• BASE ·. REDEFINED 
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Code 
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Key 2 .• Key I Key 2 Link Path Do to LP1 LP2 Key 3 

data : 

bytes: 

CORDCODE f CORDORNM 
'HD' 

2 

order 
number 

12 

to ORNM 

8 

CORDLINE 

I ine an 
order 
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CORDCUST 

customer 
record 
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•• 
CORDDAT~: 
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Record 
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bytes: 2 
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t-o-------------- ~~ Redefined -----------------4-t 
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CORDCOMT 
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comment recordi. 
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. 
• 

. . . . ' ' 

.. 

Do to 

CORDTOTI 
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7. ACCOUNTS RECEIVABLE - VARIA BLE ENTRY ACCR 

Bose 

I Record Code I Key I Link Path I Data 

I ACCRCODE I ACCRCUST I CUSTLKAR I ACCRSEQS 

data : 1 Code Customer Link to Sequence 
I I BL I Cont rol CUST 

bytes: I 2 I 6 I 8 I 2 

Base 

I Some as above 

I I I I 

I 
data: Code 

'CK' 

bytes: 2 6 8 2 

(RECORD CODES BL. CK) 

Redefined, ACCRDATl 

I ACCRINUM I ACCRNDAT I ACCRGDAT I ACCRNAMT I ACCRGMA T I ACCRPAID 

' Invoice Net , due I Gross I Net Gross I Amount 
Number dote due date amount amount pa id 

I 6 I 6 I 6 I 5 I 5 I 5 

Redefined 

I ACCRRINO ACCRCHKN ACCRDREC ACCRCAMT 
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Q) 
~ -· 

Invoice Check Dote Check Q) 
::J 
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Q) 
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A.6 DATA BASE GENERATION 

The following is an output . listing from the data base generation 
program: 

• 

·-·· .... .. - ' ... · ~ · ·· - . ..• - ... ·-· .. . .. ___ ·-·- ..... ·-.. __ .,... .--... . -- - ··· ... ... ... .. -- .... -. ··- · - ·- ··- - ~ . -·- ....• -· 
PAGE 1 

ClNCO~ SYSTEMS, INC, 

BfGIN.OATA•BASE~GENERATION 
OATA•BASE•NAME•ORORD8 
OPTIO~S•OUTPUT•V . 
SHARE.IO 
IUARE.A•~AS1•2 
.l U A R E .A • V .A R 1 • 4 

. tUA~E.A•MAS2•8 
IUAREA•MAS3 
ENO•IO 

O~T4 BASE GENERA.TION 

PAGE 2 

CINCO~ SYSTEMS~ INC, 

BtGIN·~ASTER•DATA•SET 
DATA•SFT•NAME•CUST 
IUAREAcMASl 
MASTER•OATA 
CUST~OOT•8 
CUSTCTRL•6 
CUSTLKCO•tt 
CUSTlt<AR•tS 
CUSTOATA•80 
1 1,CUSTNAME•30 
1 1,CllSTAOOR•30 
,1.CUSTCTYS•20 
END-DATA 
LUGICAL~~ECURO•LENGTM•120 
TUT4L ... LOGICAL•RECOROS•1t18 
OWIVE•tt,c;oo 
ENO•MASTE~•UATA~SET 

DATA BASE GENERATION 

CUSTOMER NUMB !R 
~INK TO CUSTO MER OROER MEADER 
~INK TO INVOICES ANO PAYMENTS 

~AME 

AOORESS 
CITY AND STAT! 

LO~ICAL•RECO~OS~PER-SECTO~• 
ToTAL .. SECTORS• 

2 
~~g 

LUN 

* CALCUl.ATfO * 
* CALCLILATEO * 
SECTORS li~USEO SECTORS IN 

11 4 t. 

A-ll 

RECORJS 
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PAGE 3 

. 

ClNCOM SYSTEMS, INC, 

BtGIN~MASTER•OATA~SET 
OATA•SET•NAME•VEND 
l0AREA•MA82 
MAST!R•DATA 
VfNOROOT•8 
VtNOCTRL•7 
VtNOLICP0•8 
VtNODATA•SJO 
,1,VENONAM!•2S 
,l,VE~OADOR•30 

1 1,VENDCTVS130 
,1.~ENOLTM!•5 
ENO•DATA 
LUGICAL•RECORO•LENGTH•t20 
TOTAL•LOGICAL•RfeORDS~558S 
DNIVEa58,2800 
ENO•MASTER•OATA•S!T 

DATA BASE GEH!RAT!ON 

• 

~ENDOR NUMBER 
~INK TO OPEN PURCHASE OROER 

. . . 

LOGICA~•RECOROS~PEA•IECTO~i 
TOTAL•SECTORS• 

2 
27D3 
LUN 

* CALCULATED * 
* CAL.CULAT!D * 
SECTORS UNllSEO SECTORS IN 

58 7 
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,_ 

PAGE 

CINCOM SYSTEMS, INC, DATA BAS! G!NfRATION 

B~GI.NeMASTER•DATA•SfT 
DATA•S!T•NAME•INVT 
IUAR!A•MASI 
MASTER•OATA 
INVTRODT•8 
INVTCT~I..•8 
INVTLKPT•8 
INVTLKC0•8 

INVENTORY ITEM NUMBER 

INVTOAT1•40 
,l,INVTOESC•30 
,l.INVTCOST•5 
,l,INvTPRIC•5 
INVTOAT2•8 
,1,INVTONHD•4 
,l,INVTORDR•4 
fNO•DATA 
LUGICAl•R~CORO•I..ENGTH•80 
TOTAL~LOGICALwRECOROS•31t8 
OHIVE•~8,120~ 
ENO•MASTER-OATA•SET 

LOGICAL•RECO~OS•P!R•S£tTO~I 
TOTAL•IECTORS• 
UNUS!D S!CTORS IN 

~ 
toee 
LUN 

!US 

* CALCULAT!D * 
* CALCULATED • 
SECTORS 

134 
. - . 

. . - - . -· -- - - -- -- _,_- - ··- -· ~ ... __ ,. . . .. . . . 

PAGE 

CINCO~ SYSTEMS, INC 1 DATA BASE GENERATION 

BtGIN•~ASTER•OATA•SET 
OATA•SfT•NAME•ORNM 
IOAREA•MAS~ 
MASTER•OATA 
OWNMROOT•8 
OHNMCTRL•t2 
OWNMLKC0•8 

ORDER NUMBER 
I.!NI< TO ORO!R 

ENO .. DATA 
LOGICAL•RECORD•LENGTH•30 
TUTAL•LnGICAL~RECOROS•A811 
OWIVE•~6 1 ti00 
ENO•M4STfR•OATA•SET 

LOGICAL•RECOROS•P!R•S!CTO~• 
TnTAL•LOGICAL•RECOROS• 
ToTAI..•SEeTO~S• 
LJNlJSEO SECTORS IN 

A-13 

8 
•ete 
~77 
LUN 

R!COROS 

* CALCUL.ATED * 
* CALCUl.AT!O * 
* CALCULATED * 
S£CTO,_S 

2J 
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. . . .. . 

··- ...... ' 



• 

. . . . .. 

PAGE 5 

ClNCOM SYSTEMS, INC, DATA BAS! GENERATION 

BtGlN•MASTER•DATA•SET 
DATA•SET•NAME•OATE 
IUAREA•MAS2 
MASTER .. OATA 
OATEROOT•8 
OAT!CTRL•4 
DATELKDR•8 
OATEL.t<DS•8 
END.,DATA 
~UGICAL•R!CORD•L.!NGTH•30 
TUTAL•LOGICAL.•R£CORDS•t755 
OMIVE•133,30C' 
ENO~MASTE~•OATA~SET 

DATE 
I. INK 
I.INI< 

t 

LOGICAL•RECOROS•PER•SECTO~• 
TOTAL~LOGICAL•RECOROS• 
TOTAL•SECTORS• 
UNUSED SECTORS IN 

YYJI4MDOS 
TO DATE 
TO DATE 

8 
1780 
220 
L.UN 

PAt KED 
RECEIVED 
TO SHIP 

* CALCULATED * 
* CALCULATED * 
* CALCULATED * 
SECTORS 

133 80 

A-14 
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. 
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' 
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ClNCOM SYSTEMS, INC, DATA 8ASE GENERATION 
. 

B~GIN.V~RIAB~E~ENTRY•OATA•SET 
O~TA•SfT•NAME•PORO 

IUAREA•VAR1 
8ASf,.OATA 
ftUROCODE•2 
PUROVEND•7 
V~NOL~P0:8•POROVENO 
PURDPNUM•5 
PUROLtNE•~ 
PUROOAT1•27 
RtCORn•CODE•HD 
,1,PORDRr)AT•6 
,1,PnRnOUDl•6 
,l.POQnCAR~•l~ 

RtCORO•COOE•IT 
,1,PORDITEM•8 
INVTLKPT•~•POROITEM 

,l.Pr.RUTQTY•~ 
ENO,.DATA 
LUGlCAL•RECO~O·LENGTHa60 

TUTAL•I OG1CAL•RECORDS•20000 
ORIVE:t33,5200 
ENO~VA~IABLE~ENT~V•OATA•SET 

RECORD CODES H0 1 IT 
SASE VENDOR NUMBER 
L.JNK TO VEND 
PO NU~BER 
L.INE NUMBER 
VARIABLE OATA 
~EOEFYNITION PART STATS HERE 

LnGICAL•RECOROS•PER•SECTO~• 
TnTAL•SECTORS• 

4 
5000 
LUN 

* CALCUL.ATEO * 
* CAL.CUI.ATEO * 
SECTORS IJNIISEO SECTORS IN 

t33 200 

A-15 
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ClNCOM SYSTEMS, !NC, DATA 8ASE GENERATION 

8fGIN.VARIABLE~ENTRY•OATA•SET 
OATA•SET~NAME•CORO 
IOAREA•VAR1 
BASEtl!tQATA 
CDROCODE•2 
CUROOR~-1 M•12 

COROLINE•2 
OHNMLKC0•8•COROOPN~ 

CURODATA•~~ 
RtCO.RO•COOE•HO 
,l,CO~OCUST~e 
,l.COROOATR•4 
,1,COR00ATS•4 
CUSTL.KC0•8•COROCUST . , 
DATELKDR•8•COAOOATR 
DATELKOS•8•COROOATS 
,l,Cr:H~DVAL.E•S 
,1,Cn~DTOTt•2 
,l,COROT~~M•tO 
Rt.CORO•COOE•IT 
,1,COROtTEM•B 
INVTLKC0•8•COAOITEM 
,l,COROQTYX•~ 

,l.CO~OPRCE•~ 
,1,COROSI,.BS•4 
Rt.CORD•COOE•CM 
,l,CO"OCOMTii~~ 
END•OATA 
LUGICAL•RECORO•LENGTH•80 
TUTALeLOGICAL~RECOROS•OIOOO 
OHIVE•J32,32000 
DHIVEa133,tOOO 
END•VARIABLE-ENTRY•OATA•SET 

~!CORO CODES MD,CM,IT 
BASE ORD!R NUM8!R 
LINE ON ORDER 

~ARIABL.E OATA 
ONE PER ORDER 
CUST0fi4ER 
o•TE RECEIV!O 
OATE TO SHIP 

ARfA 

TOTAL 
TOTAL 
TERMS 

YAL.UE 0, ORDER 
NUMBER 0, ITEMS 0, ORDER 

• 

IT!M R!QUtR£0 

QUANTI TV 
SPECIAL PRICE 
SHIPPING WEIG~T 
COMMENT 

LOGICAL-RECORDS-PER•SECTON• 
TOTAL•LOGlCAL•RECORDS• 
TtlTAL•SECTORS• 

3 
oeoot 
32887 
LUN 

* CALCULATED * 
* CALCULATED * 
* CALCULATED * 
SECTORS lJNLJSED SECTORS IN 

133 333 
' 

A-16 
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ClNCOM SYSTEMS, INC, DATA BASE GENERATION 

BtGIN~VARlA8LE~E~I TRY•OATA~SET 
OATA•SET•NA~E•ACCR 
IUAREA•VARt 
8ASE•OATA 
AC:CRC ilOE•2 
A~CRC U ST•6 

CUSTLKA~•8:ACCRC UST 

A(.;CRSE£JS•2 

~ECORO COOES 8L,CK 
BASE CUSTOMER CONTROL 

ACCROAT1•33 
Rt.CORD•COOE•BL 
,l,ACCRINUf-'1•5 
1 1,ACCRNOAT•6 
1 1,ACCRGDA1'•8 
1 1,ACCRNMAT•5 
,i.ACCRGMAT•5 
1 1.ACCRPAT0=5 
RtCllt(O•CI1DE•CI< 
,l.ACCR~IN0•6 
,l,ACCRCHt<Na6 
,l.ACCROREC•6 
,l,ACCRCAMT•5 
ENO•DATA 
~UGICAL•RECORO•LENGTH•60 
TOTAL•LOGICAl•RECORDS•J7737 
OHIVE•~6,10000 
ENn•V&RlAijLE•ENTRY•OATA•SET 

CHECKS 

LOGICAL•RECOROS•PER•SECTO~a 
TQTAL•LOGICAL•RECQRDS• 
TnTAL•SECTO~S• 
IJN USEO SECTORS IN 

EPl~OGUE. 

ENO• P ATA•tJASf•GfNERATION 

A-17 

4 
37740 
943~ 
LUN 

56 

-

* CALCULATED * 
* CALCULATED * 
* CALCULATED * 
SECTORS 

-. . 
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A. 7 RPG I I SAMPLE PROGRAM ORDPRO 

The RPG II program listed on the following pages shows how TOTAL 
is used to add order transactions into an order entry system using 
"ORDRDB" as its DBMOD. The order transactions are input in no 
sequence. This program (a) inserts transactions in sequence 
using the READV, ADDVB, and ADDVC commands, (b) updates transaction 
us"ing the READV and WRITV commands, and (c) creates a new order 
number master record using the ADD-M command. 

A customer order record can be one of three types. It may b'e a 
header record, record code • HD; an item record, record code = 
IT; or a comment record, record code • CM. The order transaction 
are inp~t through the card reader. The Input Specifications 
define the layout for the three types of transaction records. The 
first two col11mns of each input record contain the record code. 
However, the first record will contain "SINON" in columns 1-5, 
and columns 6-27 will contain some of the data necessary to 
"sign-on" the data base. The last card must contain "SINOF" in 
columns 1-5 which indicates that the data base should be "signed
off." 

The first task this program performs is to execute the s ·ubroutine 
"INIT." This builds the proper schema in order that the .SINON 
function may be executed. It also builds all data-lists that 
will be needed in this p·rogram. This subroutine will be executed 
only once. This program uses ~ive of the files defined in the 
data base - CUST, INVT, DATE, CORD, and ORNM. Since these data 
sets will be updated, each data set must use "PRIV" as its usage 
mode. The data, which TOTAL uses to "sign-on" the data base, is 
established by source statements 143-149 of this program. Since th 
result fields are defined one after the other, the "sign-on" data 
will be contained in a contiguous area of core storage which 
is a· requirement. Once all files have been opened by TOTAL, 
transaction processing may begin. All input transaction records 
are added to the variable entry CORD file which will be linked 
to all associated single entry files. The data-area which con
tains the input data as defined by the data-list is defined in 
this program in the Input Specifications by the field ORDREC. 
The data-area, in which TOTAL places the data it retrieves from 
a particular record, is a 4-byte area which is defined in this 
program in statement numbers 138-139. Also included in this 
"dummy section," statement numbers 136-139, is where the Data Base 
Descriptor Module for this program is defined. This section of 
the program should never be executed. 

A-IS 

• 

. . 

• 
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• 



RG 004 
(j()() 1 
0002. 

000'\ 
0004 
()\) 0 5 
cuno 
000 7 
0008 
OOO<J 
0010 
{i() ll 
U ' ) 1 2. 
() l) 1 ~ 
0Ul4 
U0l5 
Ol>l6 
0017 
0018 
0019 
()020 
0021 
V022 
0023 
0024 
0025 
0026 
0027 
c~ o 28 
Ut>29 
uu ~0 
uu 31 
uo 32 
0013 
00 }4 

0035 

0016 
0037 
0018 
00.}9 
0040 
0041 
0042 
0043 
0044 

H 

. . . . . . . . . . 

FCDFL 
Ff'l<fl 

1 ~ F f 

0 F 

.... . . . . . . . . 

Bo ao 
132 

RtA042 
PRINTER 

. . . . .. 
. ... 

varian data machines 

OROPR O 

(~******************************************************••··········· 
(~****<' **** THF lN~tJT SPfCIF lCATII'lN~ DEFINE fHt POSSIBLE ********** 
( * * * * * * * * * * * * * * * * C A I~ 0 F 0 R M 1\ T S T tt A T M A Y U t I "'P U T T E 0 * * * * * * * * * * * * * * * * 
Jl r)Fl 4A 1)l t ( H 2 CO 
1 
I 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
[ 

I 
I 
I 
I 
1 
I 
I 

02 

cc 03 

on 04 
AI\JO 
Uk uS 
ANO 

l C I 

1 c: 

l ( s 
4 en 
l c s 
4 cu 

2 c r 

2 CM 

2 C I 
c) C ~ 
2 C I 
':> CF 

3 CN 

3 CN 

l 
j 

l 5 
l 7 
21 
77 

1 
3 

15 
l 7 
25 
29 
'\4 

1 

2 RECCD 
14 ORONUM 

LNNUM 
CUSNUM 
OATREC 

16 
22 
26 
3C 
3~ 

37 
47 
1'..1 

OATSHP 
ORDVAL 
TOT I TM 
OTERMS 
ORDREC 

7 RECCO 
14 ORD~UM 
16 U~NUM 
24 ITMNUM 
28 I H1QI\JT 
31 1Tf-1PRI 
~7 ITMWGT 
79 OROREC 

1 7 RF.CCD 
3 14 ORONUM 

l ~ 16 LNNUM 
17 71 CO~M 

l 79 OROREC 

1 ') ccco 
6 27 SC~EMA 

1 7<1 ORO~FC 

(*********~~······~·················································· 
(********************************************••······················ 
(********** TrlE FnLLll~ING · SFCTION PRINTS EACH INPUr CARD ********** 
(**************** ANG OEfERMINfS, BY lHf INDICATOR **************** 
(******************** 5ETTI~G~, ~HICH fU~CTION ******************** 
(*********************** IS TO ~E PREFORMED ************************* 
C ~ETOF 21 
C Sl~ f()f 98 
C SFT UF 99 
C EXSK COPRNT 
c MQVf t t SlATS 4 
C 04 GllT 0 51 f'\ON 
C 05 Gnru SINOF 
C MOVt 'LKCO' REFER 4 
C GOT!J FNO~OS 
c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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Q045 
004b 
0047 
0048 
0049 
0050 
0051 
0052 
0053 
0054 
0055 
OO~b 

00~7 

0058 
0059 
0060 
0061 
0062 
0063 
0064 
U0h5 
0066 
0067 
0068 
0069 
0070 
0071 
0072 
0073 
0074 
0015 
0076 
0 011 
OJ78 
0079 
00~0 

0081 
0082 
0083 
0084 
0085 

00~6 
0087 
U088 
0089 
0090 
0091 

. .. . . " . 
. . 

''
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C********** THf FULL UW ING SFCfi O~ EITHfl{ SIGNS-ON OR ******** 
C****************** SIGNS-OFF htF OATI\ AASE. ********************** 
t ~INON TAG 
C EXSR INI r 
t S l ~Of TAG 
t EX( T OATBAS 
C RLABL 
C RL.~BL 
C RLA6L 
C RLABL 
C STATS COMP '****' 
C 21 GOTO E~O 
C SETON 
C GOTO f.NO 

coco 
STATS 
REALM 
P-40P 

21 

LR 

c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
C********** THE FOLLOWfNG SECTION READS THE VARIABLE 'CORD' ********* 
C************** FILE. IT ALSO DETERMINES WHETHER THE *************** 
C*************** CARD INPUT SHOULO MODIFY, ADO ********************** c•••••••••••••••• c•••••••••••••••••• 
C FNOPOS 
c 
c 
c 
c 
c 
c 
c 
c 
r. 
c 
c 
c 
C STATS 
c 20 
C STATS 
C N21 
C N21 
C REFER 
c 22 
t 22 
c 22 
C LINENO 
c 23 
c 23 
C LINENO 
c 24 
c 24 
c 

OffOKE, OR AllO AFTER THE ••••••***************** 
RfCOKO RfAO FROM 'CORO'. *********************** 

TAG 
. MOVE I REAOV. 

EXIT OATBAS 
RLAI3L 
RLAOL 
KLABL 
RLABL 
RLAUL 
RLAAL 
RLA~l 
RLAUL 
RLAHL 
MOVE CORD 
COMP 1 MRNF 1 

GOTO AOOMAS 
COMP '****' 
SE T0.\1 
GOT O FNO 
C flMP 'E~O.' 
MOVF I LKCO• 
MOVE 1 AOOVC' 
GOTO AOOVAR 
CUMP LNNUM 
MUVt: 'AOOVB' 
GCTO AOOVAR 
COMP LNNUM 
MOVE 'WRITV' 
GOTO r-tOOlFY 
GOTO FNDPOS 

FUNCT 

FUNCT 
STATS 
CORD 
REFER 
ORNMLK 
ORONU~ 

ELEMl 
LINENO 
ENDP 
OATAST 

REFER 
FUNCT 

FUNCT 

FUNC T 

5 

4 

23 

20 

21 
99 

22 

24 

c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
t••·································································· (********** THE FOLLO~ING SECTION EITHER EXECUTES THE *************** 
(************ 'AOOVA', 'AODVR', OR 'AOOVC 1 ************************ 
(******************** TOTAL CO~MANO. ******************************** 
C AOOVAR TAG 
C EXIT OATBAS 
C ~LABL 
C RLABL 
C RLABL 
t RLAAL 

A-20 

FUNCT 
STATS 
CORD 
REFER 

• 



. . .. 

00\i2 
0093 
009 '-
0095 
0096 
0097 
00'18 
0099 
0 100 

0 10 1 
0 1 02 
0103 
0104 
(J 105 
0 106 
0 1 0 7 
0 108 
0109 
0110 
0 111 
0112 
0 113 
0 114 
0115 
0116 
0117 
0 118 

0 119 
0 1 20 
0 121 
0122 
0 123 
0124 
0125 
0 126 
0127 
0128 
0129 
0130 
0 131 
0132 
0133 
0134 
0135 

01 J6 

c 
c 
( 

c 
c 
c 
c 
C N21 
c 

5 ThT5 

RLAHL 
RLA~L 
RLAL\l 
R l A til 
RLAUL 
MOVf cu~u 
COMP '** **' 
St: TilN 
GL1TO END 

varian data machines 

llRNMLtc.. 
ORONU~ 

fCORCD 
ORDRfC 
F.NOP 
DATAST 

21 
99 

c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
C********** THE FOLLOWING SEC TI ON MODIFIE S THE RECCRO READ********** 
(************ F~OM 'CORD ' BY US ING THE 'WRIT¥' CO~MANO. ************* 
C MOUIFY TAG 
C CUOENO COMP RECCD 
C N25 Sl:Tfl~ 
C N25 GOTO ENO 
C EXIT OATBA5 
C RLAUL 
C ~LABL 
C RLABL 
C RLAAL 
C RLAAL 
C ~LA6L 
C RLABL 
C ~L A BL 
C ~LABL 
C MOVE CORD 
C SlATS COMP '****' 
C N2l SE TON 
C GOTO ENO 

FUNC T 
SlATS 
CORD 
REFER 
ORNMLK 
ORDNU~ 

ECORCD 
OROREC 
ENOP 
OATAST 

25 
98 

21 
99 

. c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
(********•* THE FOLLOWING SECTION ADDS A NEW 'ORN~' MASTER ********** 
(************ ~ECO~O IF ONE DOES NCT EXIST FOR THE ***************** 
(************** VARIAAL f 'C ORD ' RECORD TO BE ADDEO. ***************** 
C ADOMA 5 TAG 
C MOVE 'ADO-M' 
C E)( lf OATBAS 
C ~L ABL 
C RLABL 
C RLABL 
C RLABL 
C RLABL 
C RLAAL 
C ~LAUL 
C MUVE O~NM 
(. STATS COMP •••••• 
l N2 1 SETON 
c N2 1 GO TU END 
c MUVE 'LKCO' 
c MOVE •Aoovc• 
c GO TO AOf)VAR 

FUNC T 

FUNC T 
STATS 
ORNM 
ORONUM 
EORNCT 
nRDNUM 
ENDP 
OATAST 

REFER 
FUNC T 

21 
99 

c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
C********** THE FOLLOWI ~G SECTION IS A DUMMY SECTION USED*********** 
C************ TO DeFINE THE DATA-AREA AS WELL AS TC ***************** 
(*************** ~PEClFY ~HICH DBMOD IS TC BE USED. ***************** 
(****************** THIS SFCTION SHOULD NEVER ********************** 
( *********************** BE EXF.CUTED. ****************************** 
C DUMMY TAG 

A-21 

-- - ------ - ----- ·----·- - -- -·- - - - -·-·--·--··----- ··-· .. --··--·- '- ..... ..- ..... . . . ~ .. ·- - - - --·· - ·- ·-----4----··- - - -........ __ ,.. ___ .. _ - - __ .. . ' .... _ ~---



. . . . : . . .. . . . . . . . . . . . 
. . .. . . . 
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() l ) 1 
Ul38 
0119 

0140 
0141 

Gl42 
Ol43 
Cl44 
Gl45 
0146 
0 147 
0 148 
0149 
0150 
0151 
0152 
0 153 
0 154 
u1'>S 
0156 
0157 
01'>8 
0159 
0 160 
U161 
0162 
0163 
0164 
01e>5 
0 166 
0167 
0168 

0169 
Ul70 
0171 
0172 
0173 
0174 
0175 
0176 
0177 
0178 
0179 
0180 
0181 
0182 
0183 
0184 
OUtS 
OU~6 . 

0187 

. . . . . 
• 0 • • . . . 

. . . . . . . . . .. . .. 

. . 
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C EXIT SUBROK 
C MOVE ' ' l tNENO 2 
C ~OVE • • COOE NO 2 
c•••••*••••••••••••••*•••••••••••~••••••••••••••••••••••••••••••••••• c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
C END TAG 
CLK EXC~T 

c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
C******* THE FOLLOWING SECflON IS EXECUTED O~CE TO ***************** 
C************ INlTIALilF. UATA FIELOS NECE~SARY FOR ***************** 
(************* fHE ExECUTl ll~ OF THE TOThL *********************** 
(**************** COMMAND~ IN 1HE P~OGRAM. ************************* 
C~R ltJIT BEGSR 
CSR MOIJF. SCHEMA REALM 22 
CSR M UVFL'CUSTP~IV'FILE1 12 
C~R ~OVEL'INIJTP~IV'FILE2 12 
CSR MOIJFL 1 0ATEPRIV'FlLE3 12 
CSR ~OV L L'COROPRIV'FILE4 1? 
CSR MCIJ ~ L'O~~MP~IIJ'FILES 12 
CSR ~OVF 'f:~O.' ENOP 4 
CSR MOVE 'ORNMLKCO•ORNMLK B 
CSR ~OVE 'CO~O• CORD 4 
CSR MCVE 'ORNM' ORNM 4 
C~R MOV e 'COROLINE'ELEM1 8 
CSR ~ OVl~ 'COROCOOE'ELEMB 8 
CSR MOVE 'E~O.' ELEMC 4 
C~R MOVE ' C O~OCOOE'ECORCO 8 
C~K MOVE 'COROORNM'FCORON 8 
CSR MOVt 'COROLI~E'FCORLN 8 
CSR MCVE 'CORnOAfA'ECOROA 8 
CSR MOVE 'ENO.' EENOP 4 
CS~ ~OIJE 'ORNMCT~L'EORNCT 8 
CS~ MOVE 'F.NO.' OENOP 4 
C SR E~OS~ 
CSR COPRNT BEGSR 
CSR SlTON 90 
CSR ExCPT 
CSR SETOF 90 
C SR E NO SR 
c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OP~Fl E 1 90 
0 
0 
OPRFL 
0 
0 
0 
0 
0 
n 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 1 2 1 

0 1 

0 1 

ORORfC 

STATS 

STArs · 

FlJNCT 

DhTAST 

ORONUM 

CODE NO 

A-22 

'INPUT RECO~O' 

4 
SO 'SUCCESSFUL COMPLETION• 

4 
25 'UNRECOVE~ABLE ERRORe' 
35 'FUNCT WAS • 
41 . 
54 'DATA SET WAS' 

23 • I NVAL I 0 L ftiE CHANGE -- •· 
42 'ORDER NUMAE~ IS - ' 
50 
65 • , CODES A~E - ' 
67 

. . . 

.... . 

. . . . . . . . . 

. . 



. . . ,. 

. . . 
. . 

0188 
OlU~ 

O l~O 
0 191 

. . .. 

0 
() 

0 
0 

f l l I{ 

IH CC O 

SfATS 

varian data machines 

12 • A~D ' 
74 

4 

( ***********************************************•····················· 
(******************************••···································· 
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A. 8 CO.liOL SAMPLE PROGRAM 

A COBOL sample program is provided on the following pages. 

VARIAN DATA V•75 COBOL 
~--::-::::-:-:-::~-::-:-:-------·-·---····~ · ---- -·-··--···· ............ .. ·--- - ·-- -·- + -

1 000100 IUENTIFICATION DIVISION. 
-·- - ·~· -- ---·~·· · -· ·--·· -·--- ···-· ·· - - - ·· ----··--

2 000200 PROGRAM•IO. ORORPHG • 
. 3 000300 REMARKS. 

-·------ 4---·--0004.00 THISPROGWAM ILLUSTRATES THE USE OF TOTAL- THE_ D_ArA -· 
5 000500 BASE MANAGEMENT SYSTEM. TO ADD ORDER TRANSACTIONS 
b OOObOO INTO AN ORDER ENTRY SYSTEM. THE ORDER TRANSACTIONS 

........... ·-:r··--·--(fOO i(i"o------- ARE INPUT TEO IN NO SEQUENCE-~- lH IS PR(fGlfAM--; -- ---- -------- - --- --·-
8 000800 
q .oooqoo 1. INSERTS TRANSACTIONS IN SEQUENCE USING T E 

.. ·-··· · .. - ... .. . .. -·-- ----- · ·--~- · - ······-- ·--·---- - - -··--1 0 0 0 1 0 0 0 R E A 0 V , A D 0 V C , 0 R. A 0 D V 8 C 0 M M A N 0 S :--- ----·------- ----- ... - .. 
. . 

11 001100 
12 001200 2. UPUATES TRANSACTIONS USING THE - .. - ·- -· .. . ... . . .. . .. .. .. ~ - · ·- . _ .... _._ . . __________ .... _____ ....... - ·· 
1 3 0 0 1 3 0 0 READ V A NO WRIT-V-- COMMA NOS. ·- ---··- - -----.. ·---- -------·---- --- .... ·- -
14 001£100 
15 001500 3. CREATES A NEW ORDER NUMBER MASTER HECORD ..... .. ........ _.. . ..... _ ____ .. __ .. ______ . ..... .. .... .... - ..... ·- · -- - · 
1 b 0 0 1 b 0 0 USING 1 HE A DD•M C OMM·A-NO~---- - ----·- ----- --------- ·- -
17 001700* 
18 001800 ENVIRONMENT DIVISION. 

. . . .. . .. - ·-· .•. ~ . . .... ···----··· ·· - ·····-- -- · ____ .., __ __ -- - -- ------- ·- ·-·· - ·- ·--····· · --·-- ---····-··- -- -··· - - ·-···----- .... - .... ~---- · ... ·-···-··· .... _ ... 

lq 001q00 CONFIGUkATION SECliON. 
20 002000 SOUHCE•COMPUTER. V75. 
21 002100 OBJtCT-COMPUTER. V7~. -- ·-· ·- -···· . . . ·- · ... ...... ·--· ... . - ··-· .,____ ------ --- - --·----·-- -·--.. --... -----·--·· ..... . - ·-· ·-- ··-.. ·-·-·.- .. . .. ·- ·- -· .... .. _,. · ~-- · 

22 002200 INPUT-OUTPUT SECTION. 
23 002300 FILt•tONTROL. 
24 00c400 SELECl TRANS-IN ASSIGN TO READEH. . . -- .... -·- -· . .. ·- . -- ----- -···. ··-··~· ---. ·- -···-··· -------··--- ··------ --=------·-------- --- ··--·--- ··- · .. -··--·--· . -·-·· ___ ... . . - -. 
25 002500• 
2b 002b00 DATA DIVISION. 
27 002700 FILE SECTION. 

-~ o •• oOO oM_,..,, ,_.__.,, ., ·--· ·-----~~----__;;_--=.__ 

28 002800 FO TRANS-IN 
---·-- ------·-·----·- --------- - ·------.. - ··----··--· - · 

2q 002qoo LABEL RECOROS ARE OMITTED 
30 003000 DATA RECORDS ARE ORDER-RECORD, 

······ -·· . .. .. . .... •. - , ,,, , , ,__, ···· · --.. ·- -· -·---- - ·--··---- - .. ------- -·- ··-------··--·- ·-·-----... -.~---·- ·--
31 003010 OROER•RECORD•2, 
32 003020 ORDER•RECOR0-3. 
33 003040 01 O~OER•RECORD • ... . J4 0 6 3"65 0 .... -- . ... -- -- --- 0 5 -C,_...,O,.--M...,.-M--,;;O;...,.N._·-=D-A-T-A-. -· --------- _____ .. _______ .. _ .. ___ .. ___ ..... ...... . ·-- -- --+--

35 0030b0 10 RECORD-CODE PIC X(02). 
3& 0030 70 10 OHDER•NUMHEHX PIC X(12). 31 0 0 3 0 8 0 .. .... _ .. ----.. - .. ------·----- ---1 0 LINE •NUMBt: R P ft' 99. ------------ ----·------.. - --- ... -- ·-· 
38 0030~0 0~ REDEFINED-AHEA-1. 
39 003100 10 HEADE~·RECORD. ·40 OOJt io· -- .. ... ..... ........ .. · ·-- --· -------- 15 CuSlOMER-NUMBER _______ ____ ____ __ PIT---x-r (r6·r :--· ....... ·- -
q1 OOllcO 15 DATE-RECEIVED PIC qqqq• 
42 00~130 15 DATt•SHlP PIC qqqq. 
43 003140 .. -- ...... ..... .................. .. ____ 15 .. ORDER•VALUE --.. ·----·- ------ ----·-prr---qlJ9VCJQ-~-- -- ----

A-24 

' 

' 

- . ' . . .· .• . . . 
. . . 

. . 

. . . 

. . . 

. . 
• 

I 



. .. . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . .. 
• . . . . . . . . . . . . . . . 

VARIAN DATA V•75 
• 

• 
44 003150 
45 0031oO 
4b 003170 
47 OO.S180 01 
48 003190 
49 OO.S2UO 
50 003210 
~~ 003220 
52 003230 
'::>3 003240 
54 0032':>0 
~~ 0032o0 
':>b 003270 0 1 
~7 0032tj0 
~8 003290 
~9 OO .S3 00 
60 00)310 
bl uO.S3cO 
b2 005400*• 

COBOL 

. . . . . . . . . . . . . . . . . . . . . . ...... .. . . . . . . . . . . •' . 

1';) TOTAL-LINES 
1~ OROER•TE~MS 

15 FILLER 
· o~DER•RECOR0-2. 

05 FILLE~ PIC 
0~ REOtFlN~O·A~EA-2. 

1 0 ITEM-RECORD. 
15 ITEM•NUMBt~ 

t ~ ITEM-~UANTITY 
1~ ITEM-PRICE 
1~ ITEM-wEIGHT 
1':> FILLE~ 

ORDtR•RtCOR0•3. 
0':> FILLE~ PIC 
0~ REDt:.FlNED·A~EA-3. 

1 0 COMMENT•Rt.CU~D. 

1~ COMMENT 
1 ~ FILLER 

o3 00~500 WORKING-STORAGE SECTION. 
64 00~600 01 R£ADV PIC 
65 00'::> 700 01 AO D•M PIC 
66 00'::>800 0 1 ADDVC PIC 
67 00~900 01 AODVB PIC 
68 00 6000 0 1 WRITV PIC 
69 006 100 0 1 STAT PIC 
70 006200 01 ENDP PlC 
7 1 006 300 01 fH:. Ft. R PIC 
12 006400 01 Ot<NMLKCU PIC 
73 006500 0 1 CORD PIC 
74 OOobOO 01 ORNM PIC 
75 006700 0 1 SINON PIC 
7b 006800 0 1 SINOF PIC 
77 006900 0 1 SCHtMA. 
l8 007000 07 TASKNAME PIC -,q ooltoo 07 DbMODUL£ PIC 
80 007200 07 AKCESS PIC 
~~ 007300 07 LOGOPT PlC 
~2 007400 07 REALM. 
83 007500 0~ FILEi PIC 
64 007b00 oq FlLE2 PIC 
8'} 007700 09 FIL£3 PIC 
86 007800 09 FILE4 PIC 

A-25 

. . . . ·. . . . . . . . . . . . . . 

varian data machines ~ 

PIC 99. 
PIC X(lO). 
PIC X(33). 

X(lb). 

PIC X(O~). 

PlC 9(04). 
PIC qq9V99. 
PIC 999 V9 . 
PIC X(43). 

X(1b). 

PIC X(5'::>) . 
PIC X(Oq). 

X(05) VALUE '~EAOV'. 

X(05) VALUE 'ADl)·M'. 
X(O'::>) VALUE 'ADvVC'. 
X(O'::>) VALUE 'ADuv~·. 

X(O'::>) VALUE 'WRITv'. 
X(Oq) VALUE '****' • 
X{04) VALUE 'tNO.'. 
X(Oq) VALUE 'LK XX '. 
X(O~) VAL UE 'ORNMLKLO'. 
X(04) VALUE 'COt<O'. 
X(04) VALUE 'ORNM' • 
X{05) VALUE ' S INO~'. 
X(05) VALUE ' S INOF'. 

X(08) VALUE 'U~l>~PGX'. 

X(Ob) VALUE 'ORUROB'. 
X(Oo) VALUE 'UPOAJE'. 
X(02) VALUE 'NL I • 

)((12) VALUE 'CUSTPRIV••••'. 
X(1~) VALUE I INVTP~IV**** I. 

X(12) VALUE 'DATEPRIV****'. 
)((12) VALlJE 'COROPRIV••••'. 

- --- ·-------······--- ---------------- --·-..-- -·-·-----·-- ·- .. - .. -.~.-... ·---... ..__ ____ , ----- ,. . --.·--· . · - ¥·~·-·-·--· - -··--- . 

' 
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varian data machines -------------------------. 

.. 

. . .. .. 

V~RIAN DATA V-l5 COBOL • 

87 oo7qoo 09 FILES Plc" .. X(l2) VALU£ 'ORNMPRI'I****'• 
88 008000 09 TE:~MINAJO~ PIC X(04) VALUE 'ENO.'. 
8q 008100 01 OATA-SEfS PIC X(04). 
90 008200 01 FUN(.'T PIC X(O~>. 
91 008300 01 LOCATION-SEGS. 
92 008400 05 FILLER PIC X(08) VALUE 'COROCODE'. 
93 008500 05 FILLE~ PIC X(OH) VALUE 'COROLINE'. 
94 008b00 05 FILLER PIC )((04) VALUE 'END. • • 
9~ 008700 01 CORD-SE.GS. 
9b 008800 05 CUR DC ODE PIC X(08) VALUE 'COHDCOOE'. 
97 006900 05 COROORNM PIC X(08) VALUE 'CO~OORNM'. 
98 009000 05 COROLINE PiC X(08) VALUE 'COROLINE'. 
qq 009100 05 COROOATA PIC X(08) VALUE 'CORDDATA'. 

tOO 009200 05 FILLE~ PIC X(04) VALUE 'END.'. 
101 009300 01 ORNM-SEGS. 
102 009400 05 O~NMCTRL PIC X(08) VALUE 'ORNMCT~L'. 
103 009500 05 FILLER PIC )((04) VALUE 'END.'. 
104 009b00 01 LINE:•COUE. 
105 009700 05 CODE-NO PIC X (.02). 
lOb 009800 05 LINE•NO PIC qq. 
107 009900 01 ORDER-NUMBER PIC X(l2) • 

• 

.• 
• 

. . 
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varian data machines 

VARIAN DATA V•75 CUBUL 
• 

• 

108 
109 
110 
1 1 1 
112 
1 1 3 
1 14 
115 
116 
1 1 7 
118 
119 
ItO 
1 21 
122 
lt3 
1~4 

1t5 
126 
tc7 
128 
11!9 
130 
1 :> 1 
132 
133 
134 
1.~5 

136 
157 
1 .)8 
1.39 
140 
1 4 l 
1"2 
1"3 
144 
145 
146 
147 

1"8 
149 
'150 

O·IUOOO 
010 I 0 0 
010200 
010300 
010400 
010500 
010600 
010700 
010800 
OlUQOO 
0 11000 
011100 
011200 
011300 
011400 
011~ 0 0 

011600 
011700 
011800 
011900 
012000 
012100 
01t200 
012300 
012400 
01~~ 0 0 

012600 
0127 00 
0 12HoO 
01~900 

015000 
013100 
015200 
013300 
0154 0 0 
01~5 0 0 

013600 
01.)700 
015800 
0159uO 
014000 
014100 
014200 

P~OLELJU~E DIVISION. 

S!GN•UN•FuNCTION. 
ENTE.R ASSt.MtjLt.R. 
CALL 'DAT~AS' USING SINON STAT SCHEMA ENDP. 
IF STAT : '****' 

Gu TO SlGN•UN-OK. .. ··· 
DISPLAY 'Ek~OH ON .. SH~UN, STAT: ' STAT. 

GO TO TriAlS-If'. · .. 
S!(;N•UN•Of'... 

OPEN INPUT TRAN S-IN. 
Rt:.ALJ•IRAN-IN. 

REAU TRANS-IN RECORD 
Al t.N D (;0 Tu t.NU-OF•JU~. 

I~ ~tCOHD-CuO E : 'hu' uR 
kELO~D-CuDE = 'IT' OR 
~fCUHD-CUUt = 'CM' 

MUVt. 'LKCU' TO REFEH 
ELSt. bO TU lNVALIO•RECO~D. 
DISPLAY 'INPUI ~ECC>RO ' O~OtR•RlCURU. 
MUVt uRDER-NUM~ERX TO ORDt.R•NUMdER. 

FINO-t->OSillUN. 
ENTt.R ASSt.M~LtR. 

CALL 'DATtjA~' USING Rt.ADV STAJ LORD Rt.Ft.R OHNML!'-.CU 
URUEK·NUM~tR LOCATlON-SEGS L!Nt-LOOf 

MUVt. LORD TO DATA•SETS. 
MUVt HEADY TO FUNLr. 
IF STAT: 'MRNF' 

Gu lO AOU•Nt~-O~DtR-NU. 
If STAT NOT : '****' 

Gu TO ERRUR-RUUTIN£. 
If ~t~E:K = 'END. I 

MCJVt 'LKCO' T(J REFER 
Gu JO AUDvC-RuUTIN£. 

If LINE•NU iS GREATt.R THAN LINE•NUMtiE~ 
GU TO ADDVB•ROUTINE. 

IF LINE•NU : LlNE-NUMtiEH 
c;u TO CHANGE•THt.•LINE. 

GU TO FINO-POSITION. 
AODVC-RUUTINE. 

ENTt.R ASSEMt;lt:R. 
CALL 'DATtjAS' USING AODVC STAT CORD REFER OwNMLKCQ 
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ENDP. 
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varian data machines ---------------------___, 

VARIAN DATA V-75 COBOL .. 

• 

151 
152 
1~3 
11;;4 
1~5 
1~b 

157 
1S8 
1~9 

lbO 
tot 
1t>2 
lb3 
1o4 
to~ 
too 
to7 
1t>8 
lb9 
170 
171 
172 
173 
174 
175 
17b 
177 
1/8 
179 
uso 
ltH 
1~2 
183 
1~4 
lij5 
18o 
18 7. 
188 
189 
190 
1 q 1 . 
1<12 
193 

UROE~·NUMBtR CORO-SEGS O~DER-RlCURO ENOP. 
MOVE CORD TO DATA-SETS. 
MOVE AOOVC TO fUNCT. 
IF STAT NOT : '****' 

GO TO E~ROR-ROUTINE. 
GO TO RtAO•fRAN-IN. 

AOOVB•ROUTINE. 

014300 
014400 
014500 : 
014&00 
014700 
014800 
014900 
015000 
015100 
01~200 
01~300 
()1~400 

01':)500 
01~600 

01'=>700 
015800** 

ENTt.R ASSEMt:iLER 
CALL 'DATdAS' USING AOOVH STAT CO~D REFtR O~NMLKCU 

UROE~·NUMBER CORO•SEGS O~DtR•RECURU . ENDP. 
MOVE CO~O TO UATA-SETS. 
MOVt AOOV~ 10 FUNCT. 
IF STAT NOT : '****' 

GU TO ERROR•ROUTINE. 
GO TO RtAO-TRAN-IN. 

• 

0tlj900 CHANGE-1H£•LINE. 
016000 IF COOt-NO NOT : ~ECORO-COOE 

OlblOO GO TO INVALlO•LINt-CHANbf. 
016200 ENTER ASStMbltR 
016300 CALL 'DAT~AS' USING WWITV STAT COWD RtFlR O~NMLKCU 

O~OER•NUMbER CORO•SEG~ OwOER•Rt.CuRO £NOP. 016400 
016500 
016&00 
016700 
016800 
016900 
017000 
017100 
017200 
017300 
017400 
017500 
017o00 
017700 
017.800 
017900 
018000 
0 ttH 00 
018200 
018300 
018400 
018500 

MOVt CO~O TU DAlA•SETS. 
MOVE wRlTV fO FUNCT. 
IF ~TAT NOT : '****' 

GU TO E~RUR•RUUTINE. 
GU TO READ•TRAN•IN. 

AOO•NEW-~ROER•NO. 

ENTtR ASSEMBLER. 
CALL 'OATijAS' USING AOO•M STAT URNM O~OtR-NUMBE~ . 

ORNM•SEGS ORDfR•NU~BER tNOP. 
MOVE ORNM TO OAlA•StTS. 
MOVE AOO•M TO FUNCT. 
IF STAT NOT : '****' 

GU 10 ERHOR-RUUTINE. 
MOVE 'LKCO' TO ~EfER 

GO tO AOOVC-RQUfiNE. 
ERROR-ROUTINE. 

IF STAT : 'MRNF' 
GO ro· I~V,LlO-RECORO. 

DiSPLAY 'UNRECOVEHABLt ERRO~,STAT =-STAT- fUNCT WAS' 
FUNCT . 'OATA SET WAS' DATA-SETS. 

GO TO ENO~Ot~JO~~ - . 
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VARIAN DATA V•75 CUBOL 
•. : . . . . . . . . . . . . . . . . . . . . . . - : . . . : . . 

• • 0 • ~ • • • • ··- . . . . . . - --- --- ···- __ ___.,. ______ .. . __ .... ________ _. .. . -----·---~-- .... · --~-- ··--··--- - - . . .. ........ .. ._ ...... . . . . 

194 Ol8b00 INVALlD•LINE•CHANGE. 
195 018700 DISPLAY 'INVALIU LINE CHANGE'. 
196 018800 DISPLAY 'ORDE~ NUMBER' OROE~·NUMBtR • 

..... _197' ··oi8.<foo ···---···--01SPLAY 'LINE NUMBER ' LINE•NUMBER~-· -·· · ·- .. ···-·-· ·· · 
198 019000 DISPLAY 'COOES•CODE•NO·' RECORD-CODE~ 
199 019100 GO 10 READ-TRAN-IN • 

. --· -··--· . .. . . -· · - --- -- ---- --··- --------- ---· ··- --~ .. ----- ..._. ____ .. ___ _ ·· -·--- -- - - ··-··- - --·- .. -······ ·-- .. . . .. 
200 019200 INVALID-RECORD. 
201 019300 DISPLAY 'INVALID RECORD ' ORDeR-RECORD. 
202 019400 GO TO READ•TRAN-IN. 

-· ... ~ . - ... ' -··- - . ···- .... -·-·---- ------ ·-·-· --·--·-·-···-· 
203 019500 END•OF-JOB. ·- - -·---·-- --- -·- . .. -· ,_, .... . •·· ..... .... . . .. -

204 019600 CLOSE TRANS•IN. 
205 019700 SlGN•ufF-FUNCTIONS. - . ---- . ___ ____ k_______ ·- -· -·· ..... ··-· ···- .... .. 
206 Olq800 .ENTER ASSEMBLER. 
207 Ol~qoo CALL 'DATBAS' USING SINOF STAT SCHEMA tNOP. 
208 020000 DISPLAY 'STAT ON SINOf : ' STAT • 

. -· . . . . -·- - -· -- .. .... .... . . ·-----· ·----- - ··- ·- -·-·--·· -··-- ·- .. ... . _ .... ..... --------· ... ... _ ... ______ ··-·--·-- · .. - ·- ___ ,. . . . . ... - .. 
20q 020100 THATS•IT. 
210 020200 STOP RUN. 
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varlandata~achines ~~~~~~~~~~~~~~~~~~~~-·-·-~·~~ 

A.9 FORTRAN SAMPLE PROGRAM 

A FORTRAN sample program is provided on the following pages. 

1 

1 
- . -- . . . . .. . .. .. -. . .. - .. 

. - . . 

;> 

~ 

/f 
c:; 

f.. 
7 

A 

1\ 

* 
A 

* 
* 
* 
* 

Q * 
1 " " 
1 1 " 
l ;> A. 

1~ * 
1 ll * 
lc:; * 
lh " 
1 7 A 

1 R A 

} 0 A 

I,(\ * 
~, A 

(!;> A 

2~ * 
t"' /J A 

cc:; * 
21-. .. 
i7 A 

2P " 
c!() " 

3" * 
_s, • 

3;:> * 
Yt. * 
_s /J ~ 

~ c; * 
~h ~ 

_57 I< 

.v~ A 

_so * 
4" " 
IS 1 A 

«J.:' 

- A S A M P L F" P R n G J~ A ~ T L 1.. U ~ 1 Q A T I N G ·r H 1: lJ ~ E:. 0 F 
lHE 'tniAL' UAT~ RA~t MANA~FMfNT ~Y~TFM 

·- . -· .. .... . . .. . - .. 

- IHf PRU~HhM PF"RF"UP11S VAQJnuq ~1ATNTl~ANCF 
A "I U ~ ~ I R l F 't1 h l f I I f-... ( I T U t-1 ;j 

- TH£ OAlA RA~t. UTil17[f) TS TYPTCAL UF h 

S T M P L F M A N U F A r f II k T N ~ F NV 1 Q U "' M F N T 

* PAQ( - PhkT MA~IFk U~lft ~tT 

* ~11 l - i:.iTLI nt- MArf"HTAI VARl~t;l t uAfA ~t 

... . .. 

. . .. .. . ·- . . .. ... ... . . ... . ' .... 
• PUtll - t-tf1UT1~Jt; V~kTARLF nATA SF( 
• WCTR - ~nR~ rENfF~ M~~TEP OATA SFl 

bqHntin 
tiR b~ 

p_ ............. -------~ B n 
p 

p 

p 

R Alf L t:S 

PPPPPPPPPPPP 

p 

p 

t v I r- t~ ~J fl. I f' A T ~i 1\ S 

T 
I T t.. 
1< T I. 
r? l I 
T T 

T 
~R~QHP 

P dl I I 

A-30 
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w 
w 
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"I'"' 

. . . . . ' . . . . 
. . . . ' . . . . . . . . . . . . . . . .. . . . . . . - . . 

. . . . 
• 0 •• • • • • • • • • .. • • • • • 

. .. . . . . . . . ... . .. 

. . . . . . . . . .... . 
. . ... : . . . . . . ·. . . . :. . . . . . . . . .. . . . . 

varian data machines 

- - -

4~ . . . . . 
~II 

4r:; 

4~ 

1..47 
IJ ~ 
q(') 

l, n 
':> 1 

':>' ., , 
s ,, 
L.) t; 

':>~ 

':> 7 
.,~ 

"'.) (') 

b f) 
t) 1 
o::> 
ol. 
t> /J 

b ~ 

0 ~ 

tl7 
h~ 

t>Q 

'/0 
I 1 ,, 
f'l.. 

., fl 

I C:. 
~~ 

'/7 
/A. 
](') 

tsn 
tl1 
ts? 
8l. 
~ ,, 

* lc 

vf'HTXTl FTN IV 

UTMFN~tnN K~L~£~('1..1) 
. .. . 

()TMf"N~lnN (PADll (7),(Rlllll7J,(W(T~t(c;),(DUIIJI (Q) 

I) T MF" N r, 1 nN K P A Q I ft ( 1 o l , t< tl T l l A ( 1 1 ) , K WL T R A ( 1 c!. l , I< R nuT A ( c!. 7) 
I>TI"'tNr,lf"'N ~<.l(t.Y(~), k'fiiNr,(~), TPArH(?), tl(.I<'(:Y(c;), K~t<t.V(C.) 

u T 1-1 F N ~ 1 n N I Q t< J=' t-' f 1 0 ) , K I R P R I ( ':) , 1 n ) , T-T A .l ff'(( f n ) . ... . . 
I) T M F r'll c; 1 n N K Y. N II M ( c!. 0 ) , t< l N U M l ';> 0 ) 
l) T 1·1 F N ~ l n i\1 K t.. ~ 1"'1 X ;> l II 0 l , C A R n X /J ( ;> I) l 
t:.QUTVALf"NrE (k'APOV2ft),fARUV4fl)) • 

s rHFM~ J='UR c;l ~ UNISlNUF • * .. 

1 

1 
1 

1 
1 

l) fl ( ft K sr HF" M 12HMF, ?HG S , 2H AM, ';>HPL, 2HMF, ';>Hf;O, c!.HijS, ?~til~, c!.HU A, ?H T l, 
. 

~~ N I 1 ;>HP A, 2 Ht< T, ?HP~, 2H 1 V, ?H)( X 1 2 4 X Y, 

?H W(.,2HJP,?HPk,c!.HIV,';>HVX,2qXV, 
~n~l,2Hll,?HPH,2~1V,?HXX,c!.HXV, 

;> t1 P U , c!. H U T , ;> H P t< , 2 H 1 V , ? H X X , ~ 4 X X , 

? H F N , c H IJ • I 
• • r. 1 t: ~ ~- t-1 r L T $ r s • • 

u '" I f.. r P f.. ~ T l I 4 H ~ " K T , II ~1 r T P l , 4 H ~ A k T , II H n t ~ l , i6 ~ 4 P ~ t< T , II H l l f l) , 4 ~~ [ N U • I 
u A 1 f.. r 11 T L 1 t 14 H t; T Ll , ' ' t1 P AI~ N, 4 H tiT Ll. , 4 t1 ruMP, 4 H ts T Lt. , '' H n T v P, 4 H t:. ~~ u • 1 
iJ !I [ f. r ~ r 1 P L I 4 H Vf r. I P , II H r 1 P L , 4 ~ w r T P , II ~ t n [ ~ l , 4 H f:. ~I U • I 
U ~ I !I r k n U T L I 4 .. ~ W n U T , ll H r U n E , 4 ~ ~ n U T , 4 H P A R I , 4 H ~ n U T 1 

11 H <; t:. n N , 
1 4HHnuT,~HnATA,4HE~U.I 

• • t I L M t "' I A R ~. A s * * 
Uf..IA I<~At-<TA / lhA?H I, KRll LA111•2H I 
lJ f..l~ ~<r4ri~'>Ail;')tt;>H I, KPUIIfhi?/•2H I 

• • t JJ ~ n t< l n lJ F S , r: U "-l S T A ~~ J S , E T C * * - . 
uAIA r["' UPiliHFNn.I,TSTATI IIHXXVXI,~STAPinH****I 
I) A I A T t- T l F llJ H F f F t- I , I R l F H I 4 H l t< X X I , T Ul I A L /II H ~ t:. r, N I , S R t F t< I 4 H L K X V I 
lJ A f A r ti F (., "-II II H ~ t:. r. N I , C I K R M I 4 H L t< tj ~ I , r. l ~ w 1.11 I I H f K W lJ I , L I t\ P I I 4 H L K H T I 
u A ( A r M R N r I II tit-A R N t- I , (. t..J S M t( I 4 H N S M R I , r: l) II~ M / ' 1 H n UP M I 1 L T M n l I 4 H 1 M U I I 
I) 1'1 J A r C A H n /II H f A P () I , ( r U " l !> I 4 ~ ll n r-... S I , r: A S I R I ll t1 • I 
l) !lfA KAf" I ?HA U I,Iq~r"I';>Hr?l>I,KUt I?Hnll,t<WPI?HWt<I,KAt 1~ 11All 

- --- ·- -----··-· -- · - . -
I) AJA KMnl,rlMI)I,KSR/';>H~~I,KSWI?HS~I,KlRI?HTlii,KiWI?tiTwl 
U ~ T A K ti P I ;> tf R P I , K 8 W I ? H R W I , K S R I ? H S ~ I , ~ C M I ? H r M I 
U A(.fl t<I)VI?Hnvi,KCI2HC I,KR/';>HA I,KSPAfi?H I 

-·- ·· . 
U h T h k' t\ F ~ 1 5 • 2 H I , K F I IN r ll. • ;> H I , 1 P A T H I (4 H F F F F , II HI K Y X I 
UArA TbQt:.F110•(4HLKXY.I 
tJ"IA TrRLJTYtlOt~OI, TUT¥101, !HL((.niOI 

. . ~-· -·--- .. __ . --- -- ·--·-.. ' 

UAIA KXNUt-AI?H01,2HO?,?H03,2HOIJ,?H05,2HOh,?H07,c!.HO~,?H09,2HlO, 

' ';>H11,2H}';>,';>H13,2Hlq,?Ht5,2Hl~ 1 ?H17,2H1A,?H19,2H201 
U~TA Kl~'U~I1,;>,~,q,c;,6,7,A,Q,10,11,12,l~,14,1~,1b,l7,1~,1Q,';>QI . - . . . . -· . . . . . ----·-.. -- - - --·· - ·--- ·-·· . -· . 
ITN:4 
Inur:c; 

A-31 

-·---·-·--··----- - ·------------ - · -------- -- - ....... , ________ ,____ ---- ---· .. - --·-· .. -~---·4--··-.-----.. ·- · ~ ..... _.. .. - .. ~--··--



. . . . . .. 

b" _ .... _._ _ .... ··~ . 
~h 

ij7 

8A . . 
~Q 

4f' 

4~ 

4? 
~~ 

911 
. - . . 

(/r... 

'-/h 
<J1 
4P. 
qq 

1 on 
. 
1 0 1 
1o? 
1 0 7, 

10lJ 
10~ 

1Uh 
, 0 7 
, 0 t\ 

100 

1 1 o 
1 1 1 
1 1 ~ 
1 1 ~ 
1 l (J 

, 1 «; 
. . . 
1 1 h 
1 1 7 
, p~ 
1 1° 
1~ 0 

1 i.' 1 
1~? 

12~ 

1 2'1 
12" 
1~h 

wPlTt: (TUIIJ,l) 
. . . ~ . - . -·-· -··· . ~-··. ' . -·· . . . . . . . . . - . . ... ....... ....... ~- -· · ····· - ··· -· .. 
~ • S T Nn N J n T UTA 1. * * 

C~Lt nATtlA~fSHSTNnN,l~l~T,KSCHtM,ClNUP) 

IF (JqTAI.EQ.TSTAP) Gn TO 100 
. . . ··-- - . .. . . - ' . . . . .. .. ·-· ... . .. . ,.., _. __ -~-·. - ~ . . . . ... - . ···- . . ... ····- ........ . 

;tiPiTt. lTuiiJ,4) TSTAT 
~ P 1 T l ( T U I ' l , b ) K S r ~1 F M 

• * ~TNnt- t-RuM ruTAI • • 
C nN T l "·IU~ 

Chlt nATtiASfSHSTNnf-, l~J/1 '1 ,KSCH[M,Ct: NOPJ 
IF fi~TAJ.[n.TSTAR) bn TU 91 

. . -· 
~r?lTt: (TUIIJ,~) TSTAT 
~ P 1 T t ( T l} I I l , b) K S r t1 F M 

~PITt (Tl.JIIt,(?) 
. . - . . 
STUP 

* * 1 ~I P I J I F R U ~ r A P l) ~ , 0 II f P U T T U P R 1 N I F R * * 
1 T i~ = 4 
1nur::r... 
t,n ru 100 

A A iHPIII At-JlJ UIITPUT .... - . . ... ... -· .. ··-- - · ....... ... . 

lTN=3 
1PUT::~ 

bn Tu tnu 
* * tPknR STATU~ * * 

Q4 wPlTt ( lt.JIIl ,9) TSTAT 

A * RFAn T~PUT TR~~~ArTTU~I * ~ 

100 ~FA~ f1TN,8) KAPUY~ 

wPITt (T(JIIJ,/) KSPAr 
- . . 

~RlTt tltJIIJ,/l KARI)Y~ 

. - ' .. 

. . . . . . 

--- - . . - - .. - - . . .. ... .. . . 

~ ~ C H t. r K. t H< S I t~ C H A P 1\ r I F' R S n F f P A ~I~ A C T 1 n N L n 0 r * * 
I F ( (. f.. t< n X I t ( 1 ) ~ t::. n ~ r P A H T l f 1 l ) G n T U c! 0 U 
. ' . . .. . ., .... · -·· .. . ~- #·····- . ·· - ... .. • .. . . ~ ' . .. ... . ... ... . 

IF (CAwnxtt(1>.En.r~rtRLrtlJ Gn To qno 
i F r l t-. R 0 X '' ( 1 ) • E:. f':l • f. ti T ll L ( 1 l ) (;; n T 0 b 0 U 
1F flAWn~a(t).En.r~nuTL(ll) Gn TU 600 

' 4 • • • • • • • • • • . . . 
1 r r L At< n x '·' ( 1 ) • t:. n • r i:. ", D P J b n T u 4 o 
1 F ( L A R n X II l 1 ) • l n • r A ~ l f1 ) (.; n T U 1 () U 

l F r L 1\ t-< n X '' l 1 ) • t n • r L f. R n ) (;, n T 0 9 c; . . . . . .. . . . . . . . . . . . 
[ F ( l A H n X II ( 1 ) • E r:l • r C n N ~ ) (; 0 T U 4 f, 

A * !NVALTU IRA"'SALTinN cnuF * ~ 
101 wPJTt (TUIII,j) ... 

t;n Tu tnu 
* * 
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. . . 

.. 

. 

A~E. 

127 
'2A 
'co 
1 :sn 
, 3' 
, _) ;> 

1 Y'-
, s /1 

1 y; 
, v , 
, s 7 

' '> ~ 
1 _) C") 

, 4 " 
, 4 1 

14? 

1 4 ' 
, ,_. /1 

1q'\ 
1 q ,, 

1 4 7 
1 t4 A 

140 

'~" 
' l ) , 

1 ':>? 
1~1. 

1 C, I I 

1')C., 

1')1-. 

, c, 7 

1 'JA 

1~0 

'h" 
1 b, 

1tl? 

1o1. 

1 b IJ 

1oc; 
1bh 

.. 1o7 
1 0 A 

···-- - ·- --- - ·----
lJ \ln~TXT! t-TN IV 

A * A 

* * * 
A A lc 

lc If * 
tc * P P U r t-. ~ S ' P A P 1 ' T k ~ N ~ A r l T 0 Pl.l S * * 
lc • lc 

• • • 
• * • 
• • • 

.:> o n c n N r I ~, u r 
un ?u1 T: II ,A 
1'\Kt Y( T -1. )~1\~kr'\X?l f) 

;:> l) 1 L f'l f11 T J t-1tJ F 

lF '"~~n~::>(1.J.ln.~<~~"J c.;n Tl) 210 
~~ (K~KI"X?(1.J .tf'I.KAn) vn ru c?u 
{ ~ (t~ .q~n~?( 1.) .lO.KLJI) t;n r u c'u 
1 F ( 1\ II t< n ;., ~ ( 'l. ) • l. f'l • K ~ R ) t;n Tu ctJu 
I r fl" IIK!"x?( 1,) . l0 .1<AI) t;n ru c"O 
I' n T t 1 1 ('\ 1 

It .. A 

• • kFAn ~ PARI i1t\STtP • * 
• • • 

? l n L n • '~ r 1 "-1 u r-

. . . .. . 

varian data machines 

L ~ L I n A T t) A!> ( ~ 1-41( FAn M, I <) 1 A 1 , (PAP ll. , K K. F '( , CPA P 11 , I< P ~ t< T A , ( F ~I" P) 
1 F f I ~ l II l • t n • r M J? N F ) G n T U 1 n c IJ 
l r r I ~ I f.. I • N F • T S T A P ) (; n T U ~ Q 

•• 0 • • • 

. . . 

~P!Ttflf'I U T, tt~1 (~PAPT~(TJ,J:l,~l,(KPAPT~(T),l:b,l~J,KPAP1A(1bl 

t;n T lJ JOt) 

A 4 • 

• * A n I) A t' fl K T M A ~ I r K - * 
• • • 

;> ; n c n N r 1 ~' u r 
L)f'l ?c1 T: II ,A 

KPAPl~(T-~):KAknx?(T) 

:>c 1 cn ,n It-'UF 
t)n ?c!'? T:Q,1H 
KPARI~(T-'l.):KA~nx?(T) 

;> ~ ? C n N T l t-.J U F' 
KPAPIA(1ol:1 
CALl nATti~S'':>HAnu-M, l~TAJ ,CPAPJL,KKF'V,CPAPll ,KPA~TA,CFNI"Pl . . 
iF fi~J~I.l0.fLJIIP,_.) (;n TU ll'~" 
&F rt~JAT.~~F.TSTAPJ GO ll) qQ 

• 
A-33 
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' . . ' . . . 
. . .. . . . 

• • 

l 

• 

.. 
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. . . . .. . .. . .. . . ~ varian data ~achines ~~~~~~~~~~~~~~~~~~~~~~~ · . ~· · . · · .· . . . . . 

• 

. 
vn~TXll f-TN IV 

1 1 n • • • 
111 ~ • UFLFJF ~~API MASTlP * * 
t I;> * • • 
1 I ~ ? .S n l n N T 1 ~I U F 

1 1 '' c " L 1 n A T h ,., !:> r s ., u r L - M , f ~ 1 " 1 , c P A P 1 l , K " F y , ( P A~ 1 1 , W' fJ A k T A , c F N n fJ 
1 1 C: I ~ ( l ~ I A I • t: n • r M P N F ) l,; n T U 1 n 2 IJ 

1/~ lf" f 1~1 A l.tf1.f}Ml)l) t,;n TU tn~n 

1 (7 if" fl~l"l. N ~.T S TAP) l,;t1 TU 90 
1/A L;n ru 1n~;> 

1 / 0 A A * 
tH n A* lJ P lJA IF' ft P APf I"'ASTEP • * 
1H1 * A A 

1 H ? ? 4 n L n 1-4 T 1 t-.1 U ~ 

tK~ LAL.I OATt~ASf':>~kf"Ar'\M, I~IAf,(.PAPJL,t<I\FY,LPARII ,W'PA~TA,CFNrlP 

1 H ' ' 1 F f I ~ I II 1 • t: 0 • f M P N F ) t,; n T 0 1 0 2 l.l 
1 t~ r; 1 F f 1 C) I 1\ I • 1"' r. • T S T A P ) t,; n T U '-I Q 

tHf... un ?4t T;Q,tK 
1H7 1\f'APJf..tT-~):1\h.ki"X?(TJ 

tHA '?t~t Lf'lNTlt-'U~ 

1 M o L A l I " A T H ~ S f ~ ll w R 1 T I" , r ~ f II 1 , C P A ~ I t , K K f Y , l: P A ~ I I , W' P A H T A , ( F N n fJ 
t~n IF rt~IAJ.Nr.TSTAQ) 60 TU ~Q 

141 Gn TLI 1n~~ 

1~;> A A A 

14~ A 1t ~.,F"t-<TAI LV Rt. AU All PAt-<T MAC)J~t<~ * * 
1 ~II A A A 

1~'; 

1Yh 
lJ' N T 1 t-.1 U f" 
JnUAL~lRthN 

L n "' T 1 ~~ u r 197 
1~A L II L I n A l H h S r ':> H t-< n N 'i I , I ~ T A I • q H P ,._ ~ T , T 1J II A I , f P " ~ T L , 1\ P A ~ T A , r E. t-1 U ) 
1~Q 

;>on 
:.>ot 
:.>o;> 
;>o~ * * * 
;.> 0 11 * • • 
;>oc; * * * 
::»Oh * * * 
:.>u7 • • • 
'?OA * * * 
;>oQ * • • 
:.>tn * * * 

l~ fl~llll.N~.TSTAP) ~n TO ~Q 

IF (J'lUAL.En.rE~IUP) ~n TU tOO • 

~P!Tt f!11UT,IIc) (~PAPlA(T),I::l,';)),fKPA~rA(T),l::b,lc;),KPARf (1bl 
t . .,n Tu 2r; 1 

A-34 
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. . . 

- - - ·- - . -· -. 
' PA~t:. vn~TXTl FTN IV 

~11 * * * 
~1? • * It 

~1"1. * It * 
::> 1 /J It It It 

? 1 c_ • • t~ o ur l "~; • ~~ L T k • T ~ " ~ ~ ~ A r 1 T u N s * • 
;')t~ It It It 

::> 1 7 It • It 

::>tn • A A. 

?lC') • It It 

::> c " II (} n l n !~ T 1 ~I U F 

? t' 1 U () /J U 1 T : II 1 c; 
?c::> KKtYlT-"l,):KA~nX?(T) 

I I () 1 c n ~~ r 1 ~ ' u F 
!F r~A un x?("l.J.fO.KKnJ c; n TO 41U 
1~ ( ~A ~n x?("l.J.tO.KAn) bn TO 4~V 

iF r~".-< n x~l "l.J .t.n.KtJI J b() TO 4"l,Q 
rr fK~ k nx?("l.J.tn.K~RJ Gn r u ~ /1 0 
LF fKht<nx?( "l.) .t:.n.KAI. J lin ru 4c;0 
Gn ru }f)} 

It A. It 

It It kFAn A ~' C T k MASTt:.P * • 
A It It 

I I 1 fl C n 1~ T 1 ~ l lJ F 

varian data machines 

::>C.l. 
::> c-1 ' 1 
:>cr.. 
:> c. ~ 

::>c-~7 

::> ; n 
::> c O 
::>')fl 
~) 1 
?j ? 

::>sl. 
~ s / J 

? j ~ 

?S~ 

?57 
::>~n 

l !I Ll I" A T t1 A !;> ( ':> H R F An M , T ~ T .h 1 , C W C H~ I , K K F '( , C W C T K I , '< w r 1 P A , L F ~~I" P '\ 
!F ff"J6l.tO.rMPNF) Gn TU 1020 
IF fi"J~f.NF.TSTAPJ Gn TlJ qq 
~OJTtfli"'UT,~4) (KWCT~A(T},{:t,2),(KWCTkA(T),I:.S,l?J 

:>)0 It It * 
::>4 n • • Anu A ~r1~ MA~rr~ • • 
_:) ~ ~ , . . . 
::>q? ~ 2n cnNTJMUF 

u n ''c. 1 T = '' , c; 
1\ WLTKA(T-"l,):KAHnx::>(T) 

::> 4 r.. IJ t! 1 (. (I N T 1 t-.J U F 

::>q~ un ~2~ T:h,1~ 

?~7 KWCTKAtT-l.):KAknX?{T} 
::>4A lie~ (nNTl~lUF 

~4Q CALl nAT~A S f~HAnO•M,I~TAT,CWCTHl,KKFY,CWLTHl,KwrJQA,L~NnPl 
::>')n IF fl~fAJ.t:.n.r.L>IIPM) l;;n TU tn30 
?':>1 IF fl~lAT.NF.TSTAP) Grl ·ru· ~Q 
::>~::> Gfl TO 1nch 
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. . .. . . . . .... 
. . . . . . . .. . . .... 

7 vnwTXTl FTN IV 

'':>~ 
'511 
'51:\ 

·?5~ 

':'':J1 
'':JA 

. . ... . .. 

* * UFLrlF A WCTH MASTl~ • * 
* • * 

n3n tnNTJNUF . 

::>')Q 

':'t>l'l 

'o' 
':'b' .. • .. 

c ~ Ll. n A T H A ~ ( ':J ~~ u r L - M , J cq A T I c w c T w ,.. I t( 'K F y I c w c T ~I ; K w r f p A I c F ~f) p ' 
IF ff~fAJ.ln.rM~~F) Gn TU li'I?.Q 
iF fl~IAT.tn.r}MOI) bn TU tn~n 

1~ fl~fAl.NF.TSTA~) Gn Tu 9Q 
t;n Tu 1021 

· ::>t>~ * A IJ Pl)f.fF A WLTt< Mfi~TtQ • * 
::> b IJ A 1\ A 

'o~ lt Qn c nNTiNU~ 

':' t>ft (fiLl nATt;f. S ('.> HWFAr'IM,l~TAT,CWCn~L,I<KFY,l.WCTI·<I IKwf':P~A,CFNnPl 

':'o7 lF fi~IAI.tn.rMPNF) ~n TO 11'120 
'oA IF fi~IAl.~F.TSTAPJ Gn TU qq 
::> o Q I) n lJ 4 1 T : ~ , 1 ':J 
'11'1 KWl.Tkfo.(T-~):KAkr'IX,(T) 

::> f 1 1 1 1~ 1 C n NT l ~~ U F 

'7? CALl nATtlAS(':JHwR!TM,I~JAT,CWCTHI_ ,K~FY,lWCTHt ,KwfTQA,(Ft~npl 

::>t~ !F fi~IAT. NF.T~TAP) ~n TO ~o 

'1 11 Gn TU tn~A ,,r; .. * • 
' 7 n • * ~ F t~ T A I l Y P l A lJ A I l w r I P M A ~ 1 F k S * * 
'11 * ... 
'lA ,,Q If ':J n C n N T 1 ~llJ F 

f 'hJAL:CR[r:~ 
;>ijn 
'ijt 

4 ':J 1 C n N T 1 t-1 U F 

'li' 
':'ti~ 

'8 ,. 

'8" 
'ijn 
':'d7 
'~R 

. . .. 

* • .. 
* • * 

::>~Q • • * 
)~n * • • 
';1q 1 * • * 
?9? • J\ • 

;;q~· * • 1\ 

'9/J A J\ A 

L f.. L l n A T U fl. !:) ( ':J H k n N 't I , I <\ 1 ft. 1 , ~~ t ~ w r 1 P , T l:.l t I A I , r ~ r T Q l , t\ W C T k A , r ~- t-1 UP ) 

IF fl~fAl. NF.T!)TAP) Gn TU ~q 

IF flnUftL. t n.rt~I OPJ ~n TU 100 
wR1Ttf1nuT,44l (~WCTR~(T),}:t,2l,(KWCTHA(T),l:Jil'J 

bn r u 4~1 
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. . .. . .. . . . 
varian data machines 

. .. 

f' A r, ~- vn~TXTl ~TN lV 

?9A ~ A * 
?97 ~· * * 

* * * . . 
'?~Q 

~on 

~01 

* * PRur[s~ ·~ILL' T R h N S A r- J T U t"-1 ~ * • 

--·-- ·· . .. 

~o? 
. , 0 ~ 

~()If 
. . 

~OS 

~Uh 

~u7 

" UA 
~OCl 

~tn 
·-
~ 1 1 
~1'? 

~ 1' 
'll! 
"lc; 
'Ih 
~ 1 7 
~lP

'1(') 

.. .. ~ 

A * * 
* * .. 
* * A 

hOI') 

hI I 1 

* A A 

Cf1NT 1 t\IL)F 
... 

t)r'l hU1 T=IJ,P 
KKtY(T-'J=KA~nX'?(TJ 

C n NT 1 t\! UF 

IPtFk=LI.t\nM 
lf' (~AHnX'?(~).tQ.KAn) GO TU o?O 
IF fKARnx~{ ~l .t.n.Kot J (;n ru t>~O 

-
fV (f\hK~X'?(").tn.KwP) t,;n TU b ,, 0 

IF fKAknA ?( "J.ED.KAt_) (.;f"' ru t>c;O 
LV fK~~nx~l~J.tn.KMnJ t;n ru ohl) 

lr: fKA~nx~{~).[O.KSPJ Gn TO o7o 
IF fKA KnX'?( "J.t.n. KSWJ bn TO t>AO 

iF (K~ R~X?l ,).[n.K}R) ~.;n TU /1 0 
!F fKA KnX'?l 'J.tn.Kl W) {,rt TO 1?0 
l,f' ru 1 () 1 

'c>n * A AnU A tSTLI n~ MAfFt-<TAI VARllttif..t. * * 
'c>1 A A A 

"c>? hf!J! cnNT l~IUF 
"2~ P~tFk=Ltl\n l-1 

h c 1 c n , .~ T 1 ~~ u r: '2 '' 
~~c:; L!JLI f1fo. T tjA~f'JHkFAnv, (~(AI ,CAll Ll ,TRrfP,AHPA PTI KnM,KKl:Y, 

. . . . ' . ' .. 

'~h 
~~7 

1 CRIILI ,K lj TLl.A,Cf~np) 

1 F ( J ~ I t.. l • t n • r M Q N F ) b n T U 1 0 2 II 
"~Q, 
~c, 

lV (f~Jhl. I~F.TSTAP) bn Tu 4Q 

l F ( f P l F t< • t n • r t_ ~ 1 UP ) G n T lJ 0? ..S 

~ ~ n i) '"' f.. 2 ~ T = n , 1 .s 
~)1 1r rKn1tLA( T-").NF."A PIJ~C. fl1) t,n Tu o;>l 
~ .s ;l ,, c ? c n ~~ r 1 ~~ u F 

~.3' t,n ru l ".S c; 
~ 3 If "; ~ L n NT 1 ~~ U F 
~ ~ c:; 1J n f-. r! I I T : /J , A 

'.SI-- 1'\qll L"· ( T-~)=KftK"'X'?( T) 
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. . . . ... . ... . . 

~~7 ... -__ , .. , , ·-··- -· -

~.SA 

~.SQ 

~~0 
.... -· . 
~41 

~4;> 

~4~ 

... .•. .. . . . . . 

~~~ 7 
"(4A 

~4Q 
. . . 

~sn 

~'-'' 
~~~ 

~':>~ 
~~II 

"(':JC\ 

~Sh 

~S7 

~':>A 
. 

'~n 
"l.on 
~61 

~6~ 

~b~ 

'b'J 
~oC\ 

~t>h 

~o7 

~t>Q 

~In 

'/1 ,,, 
...,,.., 
',,, 
l,J~ 

"'1,/1-. 

l.77 
"l.{A 

. . . .. . '. . . . . . 
· variandata~achines ~~~~~~~~~··_·_ .. _-~_=·= ·-~·~· :·~·-· -· ·-· ~-- -~--~·~·,_···~· ··-·~-~- = ~~ ---· -·· ~- ~··, - ~ 

Q 

KRll L~l Tt;>):KARnx~( Ttr;) 
.. . -·-- .. ·-·· .. .. .. . . .. .. . ·--. -· -.. . . . c n ~~ r 1 ~~ u f" . .. .. . ... . . . . . .. .. . . . . . . . . . . 

KR!ILA(1}l:1 
un h~r::. T=1~?o 
.lF .ft\AHri.x>< 14l.Ffli.KYN11Mf ll) K~TI .LA(1}");''<-t~i"lj~··(r·T 
C f' N T l ~I UF 

IQtFK~CI ~nM 

• 

c ~ l I. n A.T t:i A !:) ( 5 HAn() v c , T c; r A j , c R i I L I , "T ~ r ·F R, .A H p ~J~ll_K.ffM I K t( f y ~ . 
1 lqllLI ,KdTLI..A,LENOPl 

JF fl~fAI.tO.CMRNF) ~n TU 102a 
I F r l ~ T ~ · i • N r • t s t A. D j G n · t o · 4 .ti ... -· ··· · · .. . . . . . . ··-

bn r u 10~1 

. . . . . -·-- _.., __ .. _. . . . . .. .. * * OF"LFJF h RlJ L OF" MATEPlAL VAHTARLF * * • • * 
~ ~ n L n ~~ T 1 N u F 

. .. . . . ·--· · ... - ,._ - . ..... ··-·-· . . . ·· - . . -
I I~ t r R : C I K R M 

/,St CnNTlNUF 
C~LI f'ATbAS('::>HRFAnvl l~l hl ,CAll LL, TkFfR 1 At1PAPJI .. t\qM 1 KKE.V, 

1 C R ft L t ·, k' t3 T L L A , c'f·NrfpT ... -.- . .... -.... .. .. . .. . . . .. .. . . 
JF ri~T~J.EO.CMRNF) GO TU 102« 
!r (f~TAt.NF.TSTAPJ Gn TU ~Q 

·--·· . . . .. ... . ... . .. ·· ~-· ·· .. -- . - -· .. ... . 
IF rtRfFk.F· n.r[~'DPJ 60 TU 1034 
un ~.S? r:o,,..s 
lF fKA!I LA ( T-') .NF .I<AR()X~f l) J t:;n TO b~l . - . . . . .... . . . .. . . . .. . ' .. 

h3' CONTlNUF 

* If * 

C ~ Ll nAT H A S ( '.> H 0 F l V 0 , T ~ 1 ~ T , C R 1 L L l. , T R F f P 1 A H PAR Tl. K R M , K KEY 1 

1 CRII . LL1Kt;TLl. A,Lf.NOPl 
. . . . . . . - . . . . ........ .. ··- -·· . . .. .. . ..... . .. . . . . . .. .. . .... . . . -- . . . .. .... - ~ - -

IF (J~JAI.NF.TSTAP) 6n TO qQ 
t.;;n T(j tO..S? 

--·· . .. . - · ... ... .. .... . .. .. ····--- ..... --- -------- -·· ····-···· ·-- . -·--· - .,~--- ··- -·- ..... •.. . .. ... ...... . ... . . . . 

CnNTlNUF 
. . 

1 R t. F k = ( I 1\ P i'1 

L n,'J T l ~ 1 UF 

( A L I n A T H fl ~; f '::> H ~ F A f) v , I S I /1 I , (, A I l l t 1 T K F t- P , A t f P 1\ o I 1 K R M , K k' t. V 1 , c R ll. L i. I K H T L l A , c t N 't\ fi )"" ·- . . ' 
IF fl~lAI.lO.(MPNF) Gn TO 102~ 
IF' (f~fhl.NF.TSTAR) Gn TO 9Q 
1 r r r r> t ~ .-< • t: n • r E ~~ l> P j G n r o rn 3 iJ · .. · · · · · 
lJ n A 4 ? T : c , 1 j 
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,...-------------------------- varian data machines 

"f./Q 
0 0 . , M O • • 

'an 
"t.81 

'8-' ,b, 

C~J-t;S~P vnHTXTl FTN IV 

IF' ft\RII L~ ( T-') .NF .KAQOX2( Il) GO TO blll 
0 o M 00 ~ 0 0 - • • 0 0 0 0 - ·M 0 -

CnNTINUF . --- · .. --···-. --·· ... _. .. ·--· . . . 

t\R!ILI\(11):1 
un "4' T:1,10 

.. ·- ··. . 
IF (KA~nx?( H.n .FY.KXNIIM( 1 l) 
cnNTINUF 'tllJ 

~8" 

'tlf, 
'87 
~8~ 

C h Ll nAT ti AS r ') H w P I TV , T ~ T A T , C A 1 L L l. , T R f. F Q, A HP Af~ T l K R M, K K t. Y, 
. - · . . . ~ -~-

1 CRII Ll ,KBTLl A,CFNOP} 
IF fl~JAT. NF.TSTAR) GO TO qq 
t;n TO tn .~' 

~t:;C> A ~ It 

''10 A • ~FHTAI LY RE.AO At.L tiTLI VAJ~IAtiL£~ * * 
~41 A A A 

"f. \l? h ':> 0 C n NT J ~ I U F 

'~' lnUAL=LRtr.N 
'~ll h'>1 ('lNT l~IU~ 

. . 
~ ~ t; C "Ll n A T H A S r ':> ~U-< n N 't I , J ~ I 1\ f , 4 H t:H Ll . , T ~II At , r BTL t. L , K A Jt l A , r t t.J 0 P ) 

~4f, IF (J~JAI. NF.TSTAR) 6n TU ~Q 

~\l1 1r f(nUAL.tn.rtNOP) Gn TU lOU 
'q A ~ R 1 T t r 1 nuT, lJ 6) f K R ll. l A ( T) , l: 1 , 'j} , ( K R j f LA ( T ) , 1 :b, 1 0) , K R 11 . l A ( 1 1 ) 
~\lQ l~n TU bc;l 
/J U () A It A 

'' u 1 • A u r L r r r ,. L 1 ~ 1 1 L u F ~ A T £ R 1 tt L v A R T A A L F s F n R A P A R T * * 
11 () ;> A A A 

110~ hbn (nNTI~IU F 

11 V II I R t F k = (I K q M 

' lot; hb1 ( n N T}~I UF 
11 U h L " l I n A T 11 A ~ ( ':> H k F A n V , f ~ 1 A l , l R 11 . l l , T R F f. R , A H P A Q T L K R M , K K t:. Y , 
' I U 7 1 crqt Ll. ,l<t.PLI A,CFNOPl 
' ' U A l r ( I ~ l t. 1 • l n • r M R N I=" ) ~ n T U 1 0 2. If 
II 0 o l I=" ( I ~ 1 A I • 1\ F • T S T A Q ) {; f1 T U 1..1 Q 

tttn !F fiPtF k .tn.rE~IUPJ Gn TU 103? 
IJ 1 ' C ~ L I n A T b ~ S ( 5 H l) F L V U , I ~ T A l , l R I I l J , T H F f R , A H P A R l f .. K AM , K K t:. Y , 
'11-' 1 lJ~ll Ll ,Kt:HllA,CFNOPl 
''1~ l~=" rt~IAJ.NF.TSTARJ Gn TO qQ 
l.l 1 II t; n T U 6 A 1 
/J 1 t; * • A 

ttth ~ * HFAO ~ ~INGlt LFVFL BTLI nF MATFRTAL * * 
II 1 7 1t tc 1t 

UtA A/0 Cn i~Tj~IUF 

'tlQ JPlFk:L(KRM 
1120 JPATHft):rPAHTLfll 
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. .. . .. , , ·•: : ·. . . . . . . . . ·. . . ~ . . . . . . . . . . . . . . . . varian.data ~achines ~~~~~~· ·~·· ~~~~~~~~~~~~~~~-·~· 
. . 

. . . - --- · 

PA~E 1 , 

It i? 1 fPATH(2l:rLKHM 
0 ... .. _, ·--- ~-- .. -·- · 
l$2? ,.t?, " 1 r:, C n N T l N U f. ... · ........ -· · ... 

CALL nATHAS(5H~FAOV,T~TAT,lRJLLL,THEFR,TPATH,KKFY, 
1 CRIILI . ,KHTLlA,CFNOPl 

. . . .. - ···· --· , .. .... - -~ ------

IF rl~JAl.EO.rMRNF) Gn TO 1020 
IF (J~lAJ.NF.TSTA~) Gn TO ~Q 

lF (l~tF~.tn.CtNOP) Gn TO 100 

l$21$ 
II ~c; 

lt ~, 
,, i!. 7 
,, ~p, . - . . ·- -- · ._ .. · ·---- . ·· -·· - ··- ----·-·- · -- ·-· w Q 1 T t: r 1 n U T , ~~ 6 l r K A I l L A ( T ) , I : 1 , ~ l , ( K R I I L A ( T ) , I : b , 1 n ) , K R 1 l L A ( 1 1 l 

r;n Tu o7~ 
A • A 

lJ('Q 

'I .So 
,, ~ 1 . --- . --- - -· 

1t * t< F" A n A <l 1 "' t.; I t-. L F V F l w t-4l Q E U <l l n I 1 ~ T * * 
.. * *· II .) ;::» 

,, 5 ~ ,, .) ,. ~ H 0 L n N T 1 t<llJ F 

/J ~" 
(J 5 f. 
lJ :s 7 
I I SA A A A 

IRE.Fk:LI t\WU 
fPATH(ll:rp~~Tl,.(ll 

IPATHf~l:rLKWII 

t,; f'l ru b7':J 

'' ..s o A • t< r A n " N 1 ~~ u F N T f.. n R 11. L u F M A r l ~ 1 A L " " 

'' t.l o • • * 
ll£lt 710 CnNT!NlJF 
llq? SQtFk:CI KRM 
''~' IPATHftl:rPA~TL(ll 
~4'' I"A'Hf2l=rLKtiM 
/141:i J: b 

It 4 Q 11 • l< F A n A N l ~ L) F N T l n W H F ~ F II SF 0 * * 
'' 5 n * * • 
't':J1 120 cn t~TI~•ur 

~~? S~~F~:ClKWU 

115' JPATH(l):rPA~TL(1l 
1.1 5 II f P A T H ( 2 l : r l K W I I 
,, ':» ~ J ::q 
II ~h K: ':> 
11~7 7i0 LONTlNUF .. . . ·- . . . - . 
4~~ LFVL:1 
~SQ 10TV:1 

" 

lJ b 0 C ALI nAT~ A S ( 5 H ~FA FH" , 1 S T A T , CPA R Jl. , K K F Y , CPA R T1 , K P • H T A , C F' N n P l 
ii t> 1 fF'-.. (' nn A j • (n. t MR N.F f c;·;;- ···r U .. 1 n 2 II 
~b? IF (f~JAJ.NF.TSTAR) Gn TO qq 

A·40 
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• varian data machines 

t;> vnHTXTI FTN IV 

fib~ ~RITlflnuT,U2l (KPAR1h(Tlll:t,~l,(KPAR1A(T)II:b,l~)~KPAR1A(1bl 
. 

4o~ TPEFN=SREFH 
'16~ 73« CONTl~IUF 

lJb" Cllll nATt;ASrSHRFAnv,TSlAT,CRll.LI..IT~FFR.TPAT~,I<Kf:Y, 
- -· 

I t b 7 1 C R 1 t L I_ , I< ti T L I A , L F N n P 1 
'' o A 1 ~ r 1 C) r ,. 1 • N F • T s T A ~ J lin T u 9 o 
'' o o 1 r r 1 R f r: 1~ • t: n • r t. ~·uP l G n To 1 r:; o 
111n 7\~ cnNTJ~IUF 

11/1 f~RFF fLFVI )::fPt:.FR 
/J I ::> l T 1i n f Y ( I l: V L 1 : T tJ T Y 
11 1 1: u n 7 j A T : 1 , c; 
' I 7 IJ 1\ T ti P R T ( T , I t V l ) :I< K f Y f 1 1 
' I 1 r::.. 7 sA L n N T 1 ~ ~ u r 
11 I 1-. l:: 0 
11 7 7 o n 7 4 n T = . T , 1< 
' I I A L =L + 1 
' ' I o t\ K L Y l I ) = t\ n 1 I L ~ ( T ) 
II ~ n 7 q " L (l !~ T 1 ~ I U F . ... • 

'I tj 1 L f.. L I n A T tj fl S ( ':> ~I< F A n M , T ~ T A I , L P A R l I ,~ I( K F Y , C P A R I t 1 I< P ~ H T A , C F N n P l 
II ~ ? 1 F f I ~ l !I I • N r: • T S T A P ) G n T U <I q 
'I t1 ~ l f') I Y : I< H T L I A r 1 1 ) * 1 T ti n f Y ( I E:. V L l 
/J ~ IJ ~ P l T t: ( T u I I f , ':> r:; J L F V L , T L1 T Y 
' ' ~ c; ~ R 1 r t:. r 1 n u r I 11 c ) r K P A R 1 ,. < T > 1 1 = 1 , ~ ) 1 r K P A R 1 A < T > , 1 : o 1 1 ~ l 1 K P A R r A < 1 b l 
118~ JQLr~: SR tf:k 

1187 C~LI nATUftSf':>H~FAnv,I~TAI,L~lLLI_ ,T~Ft~ 1 TPAT~ 1 1<kFY, 
I I H A 1 c R 1 t L t. , I< ti T L I A , c F N f) p l 
'IH~ iF fl~lAT. r~r:.TSTAP) ~n TO qq 
a~n 1r: (l~t:.Fk.E11.rENOPJ Gn TO 7~4 

' I q t L f" v l : I £: V L • 1 
' ' "! ? 1 r: r L r v l. • r. r • 1 n ) li n r u 1 n 5 1-t 
119~ ~n T0 7~b 

~qa 7~n Ln N Tl~IUF 

IJ q r:; 1 F ( L F V I • F U • 1 ) r, 0 l n 1 0 0 
tl 9 " L F V l : I t:: V L - 1 
lJY7 7':> 11 cnNTINUF 
IJ 9 A T R t. F k : J R R F 1- ( L F V I ) 
~~Q l~TY:TJRtJTY(LFVLJ 

~oo un 7S~ T:1,~ 

~01 Kl<t.Y(T):KTBPRT(T 1 1 EVLl 
~o;> 75" CONTINUF 
~u' un To 1~4 
c;o11 * • • 
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• 
• 0 • \ 

-
~OQ 

~10 

'"' 1 1 
~1? 

"1~ 
" l ,, 
c;lc; 
~1~ 

';17 

"lA 
c;lQ 
c;2o 
c;c, 
~t? 

c:;c:'~ 

. ~ 2 ,, 
c:;cc:; 

~t~ 

r:;~7 

c:; 2 A 
r:;;o 
c:; so 
c:; ~ 1 

~.S? 
';j~ 

c:; ~ IJ 

c:; -~ r:;, 
t:;.Sh 

r.; -~ 7 
~ .SA 
c:;_so 

c:;4n 

c:; '~ 1 
t:;4~ 

c:;4~ 

t;4/l 
~4c:; 

. . .. .. . . . . . . . . . 
. . . . . . . . .. . . . 

. . . 
. . . . . . . 

~--.. . .. . . ' . varian data machines------------------___;·...;.· --· ~· .. _._··----. 

* * * .. ---· ,,. __ ... _ -· ·- ·- . .. ... . .. .. - . ·- ·· ··· -·····-· . ~ ... . . ..... _ .. _ ... ····- ··- ... .. ___ . ..... . .. -· · ·- ·~ ..... . -

A * * 
.. * * 
* A * . . . .. - ··. --- .. -· ... .. - ·-. . ~ . . ·-·- --- .. -- . - ~ . . - · ---- - ·---- . ·-·· - ····- ...... ... . . .... --- --·. ·- ·------ -· ..... 
* * ~ P U r t ~ S ' P {J II T ' T R A N S A f 1 T lJ "' !:> * * 
* .. * 
" * * • • • 
* * * 

• • * 

.. ·-·- ....... ·-·· . . -. . . - .. ' 

1J n P 0 1 T = lJ , A 

KKtY(T-~):KA~~X?(T) 

C n NT 1 ~ILJF 
... . .............. ·-·· .. ·· ····-·--··· 

TREF'k::CLKRl 
iF fK~~~X?(~J.EQ.KAn) 

IF (KAKnx?(~).tn.~Ol) 
.. .. . . . . -·- ... - -·- - ···--· 

1~ (K~~nx?(~).En.KwR) 

IF fKAHf)X-'l ~) .'f.rl.KAI) 
Jf fK~kn~?l~J.tO.~RP) - . --
IF (~ARnx?(').En.K~WJ 
(,n TU ll'l 

. . . .. . . -- ~.-

.. 

t;n 
Gn ... 
t;n 
t;n 
t;n 

. 
GO 

-·-----... - ··· -- - -· .. ... . . .. 

. .. _,. .. ..... . . .. .. . ..... ·~· - ~ .. -. · - ~ - -- .. --... ... .. . - . . . .. 

TO 8?0 
TU 8,0 .. .... . ...................... ·- .. . . - . . . . ... ... . ·-.. . ··- . . . 
T I J ~(J 0 
Tll 8r;o 
TU 870 . ..... . . ~ .......... .. _ . 
TO 8~0 

* A A n I) A k n U T 1 ~~ c.; V t\ R T A R L F * * 
* * * 

(ni'~TI~JUF 
. - . ' .. .. ..... '. . -
TPt:F~=CI KQT 
cnNTlNUF 
C ~ L 1. n A T tj ~ S r ~ H R F A 0 V , 1 ~ T A T , C R 0 1.1 Tl , T k F f R , ~ H P A P T I. K R J , K K E V , 

. .. . ... . ... . . .. . .. --·-· .. . . ·- ...• . . . .. .. . .. . ... . ... ·• . ... . .. . .. 
1 LP(JIIIL,'<Rf1UTA,CFNnPl 
l~ fi~1~J.t~.rMPNF) t;n T(J ll'2a 
lF (J~IAT.NF.TSTAP) (;n TU qQ 

... -· ·· . ··-······ ·· - ·· · ·· 
IF (JPtFH.tn.rt~IUP) bO 10 d?1 
1 F ( K P 0 II I A ( 7 ) • l T • K A R U X 2 ( q l ) l~ n· T U 8 ? 1 
lF (K.P U IIlft.(7).l:JT.KAQl)Y~(9l) Gn TU 8?~ 

un Tll 1 04n 
(f'J~Tl~IUF 

t<. r u t--tc r j ) = ~ H 
G·f1 T U 8 ?4 
c n N r 1 t.,t u r 
K F LJ "J ( ( 5 ) : '< C 

.. . -- . . 
f Qt_Ft<:CI t\P l 

·- ·- -

....... .... ... . ... ··~ ·· ···- ··· ....... ... ~---·· 

. ' . . . . . . "' ....... ~- . . . . .... ~ . . 
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.. . . . . 



£)~7 

C)4P. 
C)4Q 
c;')n 
«;~1 

c;~~ 

"'::>~ . . . 
c;~ lj 

c;sc; 

C\Sh 
£)'::>7 
t;SP 

l':\',0 

C\oo 
c;o1 
C)t>? 
«;6~ 

c; b 'l 
«;nc; 
~bh 

t;o7 
<;t>A 

c;bq 

«;j(l 

l'J 

~/1 * * * 

I) n A c c; T : 'I ' o . . . 

KPLJIIf/I(T-?):K~kf)X~(TJ 

L n N 1 1 "''U F 
K0U!II~(7):K~Rf'I)(~(Q) 

varian data machines 

IF fK~k~A~l10l.Fl~.~~P~Cl ~U 1n A27 
tc.PU I I f ~ ( 1) =K"k 
r\PL)I I ] ft(A):K~t-<"X~( 1 O' 

KPUIIl h(O):Kfll-(f))(~{ 11) 
un P2ft T=1c,2~ 

t<.PUIIIh(T-?):KARnX?(T) 
. 

l n 1\J T j 1\1 U F 
K F" U I\ I C ( l ) : ~ l) V 

1'\F"tJt\IL ( 1) :K Af"' 
. . . . . . . . . 

CALl nATbA S f KF'Ut\tC,l~Thl,CPUIIfl ,THFFP,AHPAQlf KPJ,Kk't.Y, 
1 CPU11fl ,KknUTA,CFNnfJ) 

lF (l~[flt.t:.fl.rMPNF) t.,n TO 1')2C') 
. . · · ·~ .. .. . 

IF (l~l A t.NF.TSTAP) Gn TU qq 
t.,n ru tfl.$h 
L n N T I "! U F=" 

KQUIItft(1):KfM 

un P.t!P. T:1~, ~1 

K P L) II I fl ( T -II ) : K t\ k n X ~ ( T J 
c n i'~ 1 1 "' u r· 
(_, n T u t~ .:> '-1 

C\ I ~ ~t A t) F l F I F " R U II I T N r. VA R I It tit t * * 
C\/"1.. * * * 
C::, / I J 

C::. t «; 

C./h 

r;l1 
C\/A 
t;/Q 

t;Hn 
r; f\ 1 

C::. H ~ 

c; ~~ -,., 

r.:; H ' ' 
t:;tjt:; 

c;tlh 
c;~? 

~ .$ fl L n i'-4 T j ~I U F 
I P t F h' : L 1. K P J 

A s 1 c n I'.J T 1 "''U r 
(. fl Ll n A T ~, A. S ( '::> H k F A n V , f ~ f ~ f , C R U I J I I , T k F t R , A H ~ A P l 1 .. K R l , K K t Y , 

• ' ' · · -' ' ' ~ • ' ,., • ' ' ' r ' 

1 LPU'''' ,KRnuTA,CFr .. np) 
l f:" ( I ~ I " I • L n • r M Q N F ) t., n T 0 1 n 2 t~ 
iF fi~I~I.NV.TSTADJ Gn TU qQ 
l F ( l R t f:" h • t n • r L: ~~UP ) t; n T U 1 0 .$ o 
1 r- r K P 1 J r ' J " ( 7 ) • N F • K A f) u v 2 r 4 l ) G n T l) b ~ 1 

A~? c n. -.~rtr- '' JF 

( "l I n A T t3 " s ( '::> H IJ F' L v D , I ~ r " t , CR u i J n.··, r· ·~ F'f-:-Q , A H.P.A p ' ' K Q I , K KEy-, 
1 CPUI'lt ,KkOUTA,CFNOPl 

IF (I~J~I.t"r.TSTARJ G0 TU qq 
t,n Tu 1n31 

r; t ~ p, * ,. ~ 
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varian data machines -------------------------. 

·plt;E · -· ic; 

c;aq ·· * * ·UPDATf. A f:',OlJTTN(; VARIABL:E 
* • * '540 * * 

'S91 . "•n .CnNT INUF' 
TREFR2ClKRT . 
CON T 1 NUF' · - ··--· · · ·· · ·· ·· ·-··- - -·-··- ·-- ·- ·· -- ···· · - ·· ···-··-···· · · · ··· · 

.. 

r;q~ 
r;q~ 

r; <i I~ 
r;q~ 

C A Lt OA Tti AS ( SHHF' AO¥, 1 S 1 AT, C ROtJ Tl, TNFF R, AttPARTl ~Rl, Kt< E Y, 

-
r;q~ 

r;q] 
c:;~A 
·-
c:;~Q 

f..OO 
~0 , . 

t CROIJTL, t<WOUTA, CE'NOPl ---- --·--··- ---IF' (l~JAT.En.CHRNF') GO TO 102Q 
IF' (l~TAT.NF.TSTAR) GO TO qq 
IF (KRUll T A ( 1) .Et'3.KSR) GO TO ijlt3 . ... . . . - . ·- . -- . . ~- ·-· -
l)n R4~ T:12,jt 
t\RUI'l ~ .( T -a) ::K AJ<nx;? ( T) 
cnNT I ~IUF 

' 

f..O? .·· 
f..O' 

C II L I n A T B II S ( 5 • ~ W P 1 TV , T ~ T A J , C P 0 fj ., f ,--T-HFf.Q , A HP A P ft. K R T , K t< E Y 1 

1 CRUIIll ,K~nUTA1CFNn._,1 
, 0 ll . .. 1~ (l~fiii.NF.TSTAR) ~n TO qq . 
/,01:\ . lin ru lOj~ 

f..Of.. A4' un A4~ T:12,2, 
A07 KQUIIf"(T-;>J:K~knX?{TJ 

"OA A4n cnNTI~JUF 
~UQ 

f..lO 
~ 1 1 
,...~ 

"'1' 
~ 1 II 
"lc; 

"1" f..17 
i,tA 
f..tQ 
1,20 
ft21 
b2? 
~2' 
"2'1 
h2C\ -.. -- ' 

b2"' 
"'27 
~2,_ 

~~ 
t)JO 

* • * 

• * * 
f\':>0 CnNTlMUF 

rnuAL:CREr':N 
A~1 cnNT l~UF 

on R~~ T:A,~7 

KPU1'1 "t T ):K~PA( 
~ r.:> ~ C n N T l ~I U F 

cAll nA Ttl AS r ~H~nN)( T, 1 s ·r A', 4H~nuT, TUffAl 1 rwnuTL, KPO" 1 A, r.t:NOP > . . .. ·- ' -
!F (f~l~l.NF.TSTA~) Gn TO 9~ 

IF rtnu~L.lO.CENOP) Gn TO 100 
WR1TlfJnUT,n8) KRnUTAfl),(KROlJT.A(T)Il=2,&l,~HOUTA(7ll 

· 1 . ( K ROI i"f~-("ff~ ·1 :-tf~-l'ff 

tin TO ~c;l 

• • • 
* * HFA·n . ~Ll RUitl TN~S FnR A PART * * 
• • * 

A70 tnNTlNUF 
TRr"F' H·: cr K ~ T 
lPATHfl):CPAHTLfll 

A·44 

• 

• 

• 



. .. . . . . . . . . . . . . . . . . . 

. . . 
.. 

~~, 

h5? 
h3' 
,., ·s 'J 

~~C) 

nSf.. 

h -~ 7 
h~A 

h .'S 0 

h4f\ 
h i4 1 
f-.4::> 

h4~ 

f.. 4 ~~ 

A4~ 

n4h 
h47 
A4A 
f..4Q 

AS" 
hl_:,1 
hS::> 

A~' 
f.,~ II 

f.. '> c::; 

f.. "::J f.. 

h')1 
n')A 
f, L.) q 

f..t>f'\ 

Ao1 
hb::> 

f..t>7. 
h h I I 

At.>~ 

f..oh 
Ab7 
AoA 
f..bQ 
1-.{f'\ 

h /1 
f.. / ? 

. ' . . . . . . . . . . ' . . .. 

. . .. 

varian data machines ~ · · 

1 h 

IPATH(c!):fLK~T ...... _, . ... . . . . . 

l n N T i ~IUF' 
un A/A T:A,;>'/ . . . . 

KPUIIl ~ ( T) =K~P~C 
LJ'I t..J T i ~~ Ll J:' 

L ·~LI nATti~S(':>H~F AnV, l ~ lft.T,L RUII Tl ,T t-<FFP ,T PA .JH,'<KFy, 
' -· • - ·~• ,.,. ou • -- o ·O< 

1 CPUIIJI ,Kt<nUTA,CFNOPl 
lF fl~fAJ.tn.r:MPNF) (;f) TO H71 
lf ( I~T~I . NF .TSTAR) Gn TO 9Q . . . . . - . .. 

IF rtPlFK.ln.r:~~·OP) ~n TU 10 0 
w Q 1 T t_ r I n U T , It t~ ) t< t< n U T A ( 1 ) , ( t\ P U II T A t T J , 1 = c! , o ) , J( to< n U T A ( 7 ) , 

1 (KPUIIT~(T),l:f:i,c7) 

t_;n ru t;7':> 
P./1 cnNll ~IUF 

!F fP.,ATH(l).fQ.CPAPf1(1)) r,o lfl 10?4 
- ~ - . . ... ..... ... . ··- ... . . .. . 

bn Tu tnco 
A * A 
A A KFAf' ~ll RlJII JTN r,S t-f"H A WflP * * 
~ • * 

A 

A 

A 

~ 

.. 
A 

• 
A 

• 
" • 
* 
A 

* 
* 
• 
• 

AH() CnNT!NUF 

* 
A 

* 
• 
* 
* 
* 
A 

A 

• 
• .. 
.. 
* 
* 
* 
* 

A 

• 
A 

* 
* 
* 
A 

A 

* 
* 
* 
* 
* 
* 
* 
* 
* 

I Rt. Ft-<= CI t\Q T 
I D A T t l ( 1 ) :; r ~ f T P l ( 1 ) 
f PAT t1 ( r! ) : r l K to< T 

G n T U B 7l, 

... . . 

A-45 

-- 0 ------·-""------------·--·----·---~--- ... •· •• • ~• ,,_..__ , .. _,._ .. _,___ •r·,.--•-·- --··-- -•- - .., .,. , ~ · <o-•- ~ .. -- - -··-R ..,_ •• • 

. . ' . . 
'· 
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. . 

PAGE 

67~ 
674 
67r:, 
b7b 
611 
ftlA 
ft]Q 
ftHn 
f.81 
ftH;> 
htj' 
,., 8 /j 
ft8~ 

f. 8ft 
ft87 
hijA 

hijQ 

,.,qn 
h91 
f.(/;> 
h<l"t. 
,., 9/J 

"'~~ 
/,91-, 

f.q7 
h9A 
l,qq 

1on 
701 
70? 
70~ 
70tJ 
1or:, 

70" 
101 
70A 
70Q 
. .,To 
711 
71? 
1T'\". 
711.1 

varian.data ~achines ~~~~~~~~~~~~~~~--~---~- --·~- --~-.- ~---~--~- --~- - ~--~- ~--~--~-~ ..... ·.·. 
• • • • 0 • • 

17 

* * * 
* * * 

VORTXTI FTN IV 

. . . . . . . 

.. 

* * LOW LEVEL COOF lfPOATE HOUTINE * * 
* * * 
* * * 
* * A 
A * A 

12no 

1c:?10 

. on 12n2 1=1,5 
KKt.Y(T):KAll LA(T) 
t<PKFY( ll:KbTLI A( 11 
cnNT!NUF 
CALl nATHAS(~HHFAnM,J~fAT,CPARII ,KKFY,(PARTI ,'<PAHTA,CFNOPl 
!F (l~TAI.NF.TSTAR) Gn TO 9Q 
IHLI. Cn:KPAHTA(1f.) 
lHLL.cn:THI..LfO+l 
un 12n4 1=1,~ 
Kt<tY(T):KR!ILA(Tt~) 

1\fKF'J. (ll:tltHLI A(lt5l 
c, I ~ T 1 "' u F 
C~LI "ATBAS(5HHFAOM,J~fAJ,CPAQTl,KKFY,CPAPlf ,KPARTA,CFNOPl 
IF fT~TAf.NF.TSTAR) Gn TO 9Q 
!F (KPA~JA(1bl.l l.lHLt.Cf')) t;n TU l?Of. 
Gn To 1?/n 
K PAR I A ( 1 o l: T HI L r 0 
lALI nATbASf~H~PITM,JSlAJ,CPARIL,KKFY,(PARil,KP~RTA,CFNOPl . . 
IF (JSTAJ.NF.TSTAR) Gn TU (/Q 

LFVI:1 
f R t. F k: L I. t\ R M 
JPATH(tl:fPAHTLfll 
IPATttf2l:rLKjjM 
C n N T 1 t-.1 U F 

.. . _ ... ···- -- -- . ··---- · ... --- - ------ -·· ···-· -- -- - ... . 
C .ALl. 0 AT~ AS ( ~ H H FAn V , l ~ T A T , C R 1 L l l , T HF F R, T PATH, K K F Y , 

1 CAll Ll ,KBTLlA,CENOPl 
lF (ISlAT.NF.TSTAR) GO TO qQ 
l F ( T ~ E F H • t. n. fEND P) G n- T 0 i ? 4 (f 

un 1c:??2 1=1,5 
IF (KrKfYfll.NE.KRll . L~(Ttr:,)) ~0 JO 12?q 
c n· N.t lN (iF ... - -
Gn TO l?bn 
TRHFFfLFVI ):JRE.FR 
lTBilT v ( L£vcr:T HCcr·o -
on 12?b 1=1,5 
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PAGE 

71t; 
716 
717 
71" 
71Q 
1~n 

721 
72? 
7~" 
7~/J 

12~ 

121-. 
7~7 

7'c!A 
1'c!Q 
7~n 

731 
1~;> 

7j~ 

7~/J 

731:\ 
73h .. 
7j7 
7~A 

7jQ 
14n 
741 
74? 
74" 
7 4/J 

741:\ 
74h 
747 
74A 
74Q 
7':>0 
7':>1 . . . ' 
7'.);> 
1~, 

7511 
751:\ 
75b 

. . . . . . 

VORTXTI FTN IV 

KT~PRT(T,LEVL):KKF.Yfll 

1l~& tnNTINUF 
on 12?8 I:t,s 
KKEY(T):KRILLA(Tt~) .... ·--

12?8 CONTINUF 
lHLI cn:THI LrU+ 1 

varian data machines 

CALl nATt:iAS(5H~f"AOM, T~TA 1 ,CPARfl,KKFY,CPARll ,KPARTA,CFNnPl 
--- --- - -· -· -·--- ·-- --- ·---·-- ___ .._ __ . 
IF (l~TAT.NF.TSTAR) Gn TO qq 
IF" (KPAR1A(16l.tT.IHLICO) GO TO 1230 
Gf'l TU 1?5n - . . . . . 

1 2 ' 0 K P A P l A ( 1 6 ) : T ti I l r U 
CAL I. nAT bAS ( ':> H w Q 1 T M, f ~q A f , CPA R T l , K K F Y , CPA R fl . , I( P A~ T A, C F N n P l 
IF (f~TAT.NF.TSTAP) Gf'l TU qQ . . 
TREFR:CI KRM 

CALl nAT~AS(':>H~FAnv,r~fAT,CRllll,TRFFP,TPAfH,I<KFY, 

1 CQll LI. ,Kt;Tll. A,CfNOPl . . - .. 
1~ rr~TAI.NF.T~TAR) 6f'l TU qQ 
!F (lRtF~.tn.r[NOPJ Gf'l TU 1?~0 
LFVt.:Lt.VL+l 
IF (LFVt . • r.l.lO) Gn TO 1056 
Gn TO 1 ?~Jl 

12/JO IF (LfVL.FY.l' r.o TO 1270 
Ll='\11 :1 E.VL-1 

121:\U P~tFt<:TRt<Ff- (LF'Vl) 
!HLI Cf':T rRl!ITY (LFVI) 
on 121:\2 1=1,'.> 
KK[V(T):KTt:iP~T(T,LEVll 

121:\l cnNTI~Uf .. - . - . 
Gn TU 1?10 

121-.0 cn r-4TlNUF 
CALl f'ATt:iAS(~HOFLVO,T~TAf ,CAll lf ,T~f"FR,TPAJH,I<KFY, . . . . . -·-- - . ·- - -

1 CR1LLL,KBTLLA,CfNOP1 
!F (I~TAT.NF.TSTA~) Gf'l TO qq 
w~ITE (TUIJl,5'l 
· ·-- - --- · . . ... 
on 121-.2 I=l,S 
Krt\fY(Jl:kSPAr 

12f,2 cnNTlNUf 
-···--··-··--·· .... .. .. 
GO TO 1?10 

1270 GO TO 20o? 
,_ * * 
* * * 
* * * 
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· varian data ~achines ~~~~~~~~~~~~~~~~~~~~~~~· · ·· 

• 

7'-;)7 
7'>A 
7C.,Q 
760 
761 
76"? 
7b"t. 
7o~ 

7br::. 
766 
767 
7bP. 

76Q 
770 
7 7, 
71? . . . .. 
77"l. 
7 I tl 
7/r::. 
'7 1" 
7/7 
1/P. 
7/Q 
780 
7 t.P 
7H? 
78"l. 
7 ij/1 

7Uc; 

78h 
7d7 
7tjA 
78Q 
7<Jn 
7<J1 
79::> 
7<J"l., 

74 11 

79r:.. 
7<J" 
7'17 
74P. 

vnkTXTl FTN !V 

A A * . . . . . . . - . . 

* A A 

* * MTSC Ml~SAl.JFS * * 
* #c * . . . 

* * #( 

A * A 
1 
;> 

. ... . . ... . - . . . . .. 
·~r.~RT Mt-~SAMP) 

•r n .T ~Fr::SAMP) 

"l.. 
/J 

t-nt·P~AT( 1oH 
FnRMAT(1oH 
FORMATt?OH ** TNVAt 10 REnUFST) . " ' . . . ' .. .. 

t- f1 H ~ A T ( 1 ti ~~ lc * ~ I N (J "' J."" ~ Q l) R , A i~ ' 

FnHMAT(1dH ** ~lNUF FHQUR ,A4) 
t n R t.4 A T ( / t-i , ~ 7 A "? ) lot 

7 
A 

. - -.. . .. 

Q 

• * * 

FnHMAT(?H ,qnA?l 
FnRMAT(tJOA~' 

FnRMAT(1H•~ ** FWRUR 

?o r-nKMAT ( 1 tjH * TNVAI In nt_t t: TE } 
10?0 ~R!T[ {ll)IIJ,~O) . . . 

t;n Tu tno 
;>1 Ff'lRMATl1dH *PART Ar\IJFO 
10?1 ~RIT£ tTUIIT,21) 

.. -· -. - . . .. ... . . 
l:if"l T u 1 n u 

?~ FnkMAT(1~H •PAP( OFLFTF"O 
1u;>t! ~P!Tt (T()IIf,t!?J 

' . .. .. ' . . . . 
t;n TU lOU 

;:>~ FnRMAT(18H •PART UPOAlFO 
10?S WR!Tt. (TLJIIT,2') ......... _ ............ ... . . . 

~n Tu tnu 

) 

) 

) 

"? 4 f n R ~ A T t 1 d H lc P A R 1 N n I f n U t-.1 t) ) 
1 0 ? 4 w ~ I T l l T U I I I , ~ /J ) 

, A~~} 

.. ' .. . . ·-- .. . . - . . .. . -~ .. - ' -· .. 
l.Jn ru 100 

?~ FnR~AT(1HH •nUPLTCArF PART ) 
10:::'~ WR!Tt (TUIII,c~) 

l,n Tu 1nu 
?b ~n~MAT(1HH AWCTH AnUFU 
1U?b wPlTt (T lJ III, ~ h) 

6n ru too 
~I ~nRMAT(1HH •WCTR I)FLFIFU 
10?7 f4RITt {T(JIIT,27) 

... 
t;n Tu 1no 
FnH~AT(1tiH ~rWCTR UPUAlFt) 
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. . . 
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. . . 

.. varian data machill~S ~ -.· .. -..... -..·. ·· . · · . · · 

V n I~ T X T 1 f T N 1 V 

i(jO 1U?ij wRITt. (TUIIf,cA) 
A on t;n TU 100 

"01 .,'-I t-nt<MAT(1oH •WCTK Nnt t-nUNL> J 
• AU? tu?'/ ~P!Tt tTUII1,2Q) . 

. 
qu' . . · n b Tu 100 
~ u /1 ~ v fl"l~~ATl1HH *f')UPLTChtr WCTR ) 

Ao c; 1 U ~ U ~P!Tt (Tlillf,..SO) 
AUh t;; n ru 1 (\ 0 
A07 ~ 1 fnRMAT(1tjH •RILL AnuFD ) 

AU~ 1 0 ' 1 ~qLTt {Tullf,.)1) 
.. .. 

~Uq l, n l l I l?un 
A 1 n ?()/..,l! L n N T 1 "-I U F 
A 1 1 Gn ru tn u 
Al? ~~ t-n~MAT(1{iH •RilL OFLFTFO ) 

At~ 1u'~ wPITt. (TU11l,3?) 
A ) ~~ t,n TlJ 100 . 
~lc; ~..s f n •< ~ A T ( 1 b H * R l I l UPI)AJFO ) 

Alh 1U~~ ~PITt. (T UIII,..S') 
A 1 7 Gn T l l 1 n U 
AJA ~ I~ Fn~MAT(1HH *R ll l NnJ FnUNl) ) 

AlQ 10~4 ~R]Tt ( T U I I r , ..S l! ) 
A2n Gn TU tn o 

. 
q~, ~') fnK~AT(1tiH *nlJPLTCAIF Rill ) 
q;;> 1 d 't') r-.D!Tt (T lJ I I f,.S") 
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APPENDIX B 
DIAGNOSTICS/STATUS CODES 

B.l DATA BASE GENERATION 

. . . . . . . . . . .... 
. . . . . . .. . . . . . . . 

. .. 

. . 

The DHGEN program, while analyzing llBDL statements, may determine 
various error conditions which would lead to an erroneous Data 
Base Descriptor module. If this sl1ould occur, appropriate 
messages will be printed along with the DBDL statement listing 
and the output of source statements will be suppressed. Certain 
error conditions will cause immediate termination of the DBGEN 
program~ while other conditions allow further processing of the 
DBDL input. All output messages are output to LO logical unit. 

The message: MISSING STATE~lliNT: 

Followed by a DBDL statement, will cause immediate termination 
of the UBGEN run. Correct the error and resubmit. 

The message: BYPASSING FILE: 

Followed by an indicative message, will cause the DBGEN to ignore 
the remainder of the statements for that file, but will continue 
processing with the next file' definition. Output is suppressed. 
Correct the error and resubmit. 

The message: STATEMENT IGNORED: 

Indicates the current DBDL statement has been ignored by 
usually because of a prior error condition. Correct the 
and resubmit. 

DBGEN, 
• pr1or 

The following messages are among those used in combination 
BYPASSING FILE: and are indicative of the error condition. 
message is following by a description. 

iJUP LI CATE NAME 

with 
Each 

The same name has been used for more than one data set, I/0 area, 
data element, or linkage path. 

I /0 AREA NOT DEFINED 

The I/O area named for a data set has not been previously defined 
in the prologue. 
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!~0 I /0 AREAS DEFINED 

Between SHARE-IO and END-IO, there are no I/0 areas. 

CODE=2 MUST BE FIRST ENTRY 
.. 

The VVVVCODE~2 ENTRY when specified must be the first element in 
the variable file definition following BASE-DATA. 

DATA BASE TOO LARGE 

Indicates tl1ere is not enough storage available for DBGEN's 
in te mal tables. 

EXCEEDS MAX PARTITION SECTORS 

A drive statement entry specified a number of sectors in excess 
of the maximum partition size. 

DRIVE TABLE FULL 

The maximum number of drive statements perrnissable for a file was 
exceeded. · 

!~ 0 DRIVE STATEMENT 

All files must have at least one drive statement. 

RECORDS/SECTOR ERROR 

The logical record length specified or calculated is not a multiple 
of VORTEX sector size. 

SECTORS/RECORD ERROR 

The logical record length specified is not a multiple of VORTEX 
sectors. 

SECTOR NUMBER ERROR 

The number of sectors specified on drive statements is less than 
required to accomodate TOTAL records in the file • 

.li-2 
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NO DASMR OUTPUT 

No output of DASMR source resulted because either "OPTIONS-OUTPUT=N" 
has been specified, or an error was encountered in processing files. 

INVALID STATEMENT 

An unrecognized statement or statement has appeared in an illogical 
order. 

NUMERIC FORMAT ERROR 

An expected numeric field contains invalid characters or an 
invalid delimiter. 

INVALID ELEMENT NAME 

An element name does not begin with the data set name or otherwise 
contains invalid characters. 

ELEMENT LENGTH ERROR 

Tlte length of sub-elements is greater than the length of a parent 
element. 

RECORD CODE INVALID 

Tlte record-code entry is invalid at this point or the record
code itself is invalid(**). 

NO VVVVCODE=2 ENTRY 

The record-code entry is invalid unless a prior definition has 
been made for vvvvcode=2. 

MASTER LINK MISSING 

The linkage path specified in a variable entry definition was 
not previously defined in a master file. 

LINK FIELD MISSING 

The element specified as a variable entry control field was not 
previously defined. 
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MMMMLKXX•8 
MMMMROOT•S 
MMMMCTRL= 
VVVVCODE•Z 

The statement contains an improper character, delimiter, or length • 
. . 

B.Z DATA BASE FORMAT STATUS CODES 

The DBFMT program provides printed output describing the results 
of processing each file. A list of possible messages follows: 

bFORMAT dbname FILEl, FILE2, ••• ,FILEn 

The above line displays the parameter card requesting the format 
function. 'b' in the first column represents a blank space. 

~~M FILE FORMATTED AND CLOSED 

NNN TOTAL SECTORS WRITTEN 

The above lines indicate formatting of the requested data set has 
been successfully co1~leted. MMMM is the name of a TOTAL file. 

MMMM !~OT FOUND IN FILE TABLE 

The above line indicates the requested data set cannot be found 
in the DBMOD. MMMM is the name of a TOTAL file. 

INVALID FORMAT STATEMENT 

The above message indicates the requested parameter card is in error. 

INVALID DESCRIPTOR 

---- i'J OT FORMATTED 

The above lines indicate the requested DBMOD is not valid. 
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·· · · 'FFFFTB LN .. CREATE I 0 ERROR' 
·•·F:F"FFT.B .. LN OPEN IO ERROR' 
'FFFFTll Li~ ·WRITE TO ERROR' 
'FFFFTH LN RETRY Tltvlli OUT' 
'FFFFTil LN DIRECTORY STRUCTURE ERROR' 
'FFFFTB LN INSUFFICIENT SPACE' 

where FFFF is the TOTAL file name 

. . . . . . .. . . . . . . . 
' . 

. ·. . . . 
. :. . ... 

. . ... 
. .. 
. . . . 

. . . . . 
. . . . 

. . . . .. . . . . . . . . . 
. . . ' . 

.. 

TB is th.e FCB tie breaker number assigned when DBMOD was built 

is the logical unit number of the VORTEX TOTAL file 

The preceding messages indicate I/0 errors, clock errors, di-rectory 
·structure errors, and file creation errors. 

END DATA BASE FORMAT 

The above line is the normal end of job message. 

B.3 DML CO~i.Ai"'JD DIAGNOSTIC STATUS CODES 

All DML messages are listed in table B-1. 

ll.3.1 Status Code Testing 

After execution of any DML Command, a status code will be moved 
to the user's status field to indicate the result of the opera
tion, such as: 

a. Successful completion of the operation. 

b. Command failure because of: 

1. An incorrect command parameter. 

2. A violation of conditions (e.g., an attempt to 
update a locked data-set). 

3. A redundant command (e.g., Sign-On of an active 
task). 

It is up to the user program to test the status field after each 
lJML command and to take appropriate action. If the command failed, 
the program should be terminated and the problem corrected. 
If the status code indicates some special condition other than 
failure, the problem program should include logic to handle 
and rectify the situation. 
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varian data machines 

Table B-1. UML Diagnostic Messages 

• 

OML 
CoJIIIIand 

Status 
Code 

1. llCTL 

2. UUPM 

3. UUPO 

4. cNTF 

s. cxso 

6. FATL 

7. FNOP 

8. FNTF 

9. FTYP 

10. FULL 

11. FUNC 

12. ll>BM 

13. IMOL 

14. IOER 

15. IPAR 

16. I RLC 

17. IVEL 

18. I VRC 

19. IVRP 

20. I VTF 

21. LOAl> 

22. LOCK 

23. Ml.NF 

24. MRNF 

25. NOSO 

26. UACM 

27. UCTL 

28. ULGO 

29. UPOE 

NOTeS: 

X X X X X 

X 

X X X X 

X X X 

X X X X 

X X X X X 

X X 

X X X X X X X X X X X 

X 

X 

X X 

X 

X X 

X X X X X X X X X X X X X XX X 

X X X X X X X X X X X X 

X X X X 

SNAPDUMP/EXIT -------• 

X X X X X X X X X X X 

X 

X X X X X X X X X X X 

... ....__ ___ SNAPl>UMP/EXIT 

X X X X X X X X X X X 

X X X 

X X X 

X X X 

X X X 

X X 

X 

X X X 

X X X X X 

X X 

X X 

X X 

X X 

X X X 

X X X X 

X X X X 

X X X X 

X 

X X 

X 

X 

X 

X 

X 

X X X X X X X X X X X X X X X X 

X 

X 

X 

X X X X X X X X 

1. An X means the corresponding command will respond to the 
corresponding status code. 

2. MARKL. WRITU, and QUIET are not implemented. 

B-6 

.. 

STATUS CODE DEFINITION 

Blank (or zero) control field 

Duplicate Master Record 

Uuplicate Open 

Element (data field) not found 

Extra SINON 

Internal Core damage - fatal condition 

File not open 

File not found 

Invalid file type 

File is full 

X X X Function error 

Invalid Data Base Module 

Invalid Master Delete 

I/0 Error 

Invalid Parameter 

Invalid Record Location 

Invalid Element 

Invalid Record Code 

Invalid Reference Parameter 

Invalid Total File 

File above load point 

File is locked by another task 

Master Linkage Path not found 

Master Record not found 

No previous SINON 

Undefined ACCeSS MODE 

Unequal control field 

Undefined Logging Option 

Update error 

. . . . 
. . 

. . 

• 

• 
• 

• 
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The status code field is 
conunand parameter list. 
field. 

defined by the user and named in the 
Normally, it is a 4-byte alphanumeric 

It should be noted that for certain commands, several status codes 
may result from multiple violations or conditions. llowever, 
011ly the status codes of highest severity (or the first of equal 
status codes) encountered will be retained and passed to the 
user. A secondary error may occur during backout of a failing 
function; only the first error is reported to the user. 

ll.3.2 Explanation of Terms 

A few terms used in the following listing of status codes are 
defined here for clarification: 

Serial Refers to physical order as opposed to logical 
order, e.g., a Serial Read retrieves records 
in physical order. 

Primary Refers to the current controlling linkage path 
as specified in the Link Path parameter. 

Secondary Refers to any linkage path other than the Primary. 

. 13 ase 

Coded 

Refers to the Base Data portion of a coded variable 
record, i.e., that portion which is common to all 
records in the data set and does not depend on a 
record code for its identification. 

Refers to the redefined portion of a variable record, 
i.e., elements which are defined under a specific 
record code. 

H.3.3 Status Code Listing 

The status codes fall into three categories: 

a. Successful completion ('****') 

b. Informative; some user action may be required. 

c. Fatal; the requested function has not been completed. 
Any modifications to the data base performed before 
the error was detected were "backed out" to the condi
tion immediately prior to the request. TI1e data base is 
closed down automatically. User program will then 
receive control. 

d. Any status codes that are FATAL are marked with an F 
after the heading. 
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BCTL 

DUPM 

DUPO 

ENTF 

EXSO 

FATL 

FNOP 

FNTF 

FTYP 

FULL 

FUNC 

I lJllM 

I MilL 

. . ..... . . ~ .. ·. . ..... . 

varian data machines --------------------------, 

Blank or Zero Control Field. An attempt was made to 
add, read or write a master record with a blank control 
field: 

a. In a master data set command parameter. 

b. In a variable data set command parameter or I/O 
area. 

Duplicate Master Record. 
same key already exists on 

A master record with 
the data set. 

the 

Du licate 0 en of a Data Set F • TOTAL sensed at 
~~~---~~~--~----------~~~ comman ttme, a request or a data set that this 
program has already OPENED. 

Element Not Found. An element name in the command 
parameter list is' incorrect or the requested element 
does not exist in the data base descriptor currently in 
use. 

Extra SINON. More than one sign-on. 

Fatal Error. Internal memory backout attempt failed. 
Memo"ry or data base is destroyed. 

File Not apen (F). The requested data set in the 
command parameter list has not been opened. This 
same data set was not specified in the SINON command. 

File Not Found &F). The data set name in the command 
parameter list ts misspelled or the data set does · 
not exist in the data base descriptor module now in 
use. 

Invalid File Type. An attempt was made to process a 
master data set with a variable function or vice-versa. 

File Loaded to Capacity. The number of records loaded 
equals the number ot TOTAL-LOGICAL-RECORDS specified 
in the data base descriptor less any control records. 
This status code is returned when the excess record 
addition is attempted. 

Invalid Function Code rF· • The function code in the comman 
parameter 1st 1s mtsspe ed. A SNAPSHOT dump is given. 

Invalid Data Base Module (F). When the name or the 
definition of DB is not correct. 

Invalid Master Delete. One or more variable entry records 
are still linked to this master record. These variable 
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IOER 

entry records must be deleted before the master record 
can be deleted. 

1/0 error. ~elected by VORTEX driver. FATAL condition. 
If an I/O error occurs, there are two possible causes: 

• I • • 

(a) The error was detected while in the process of writing. 
(b) The error was detected before any attempt to write. 

!PAR 

IRLC 

IN VEL 

In (a) TOTAL already executed an internal SINOF which 
left the appropriate files locked. The only recovery left 
is reloading the file(s) from the backup storage and re
starting the update process. 

In (b) it is up to the user application program to decide 
on the proper action (e. g. SINOF and backup, ignore, etc,). 

Invalid Parameter (F). Parameters are mis_sing or incorrect 
in the co1mnand list. 

Invalid Record Location F • The 
----~~~~--~~------~~-ence 1e , a 1n age pat or the 
address is invalid. 

content of the Refer
generated master 

a. The address generated is outside of the file limits. 

b. FATAL condition. 

Invalid Element Name. 

IVRC Invalid Record Code. The record code being processed 
is invalid. 

a. Upon encountering an ADDVC, ADDVA, or ADDVB and 
with record-codes defined, the user I/0 area con
tains an invalid record code. 

b. Using a READV, REAllR, or READD and with record
codes defined, the user I/0 area has an invalid 
record code. 

IVRP Invalid Reference Parameter. TOTAL has encountered 
an invalid reference parameter in a variable entry 
function prior to execution. If this fu11ction was 
allowed to continue, an 'IRLC' condition would have 
been returned with FATAL shutdown. 

I VTF Invalid TOTAL file. File name during Sign On does not 
match DBGEN. Format may not be the same as run time. 
(Print last record on MASTER or first record on VARIABLE 
to look for name.) 
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LOAD Variable Entry File Loaded Beyond Load Limit. 

a. The reference variable entry file has been loaded 
to the load limit as specified in the data base 
description. 

b. Subsequent addition may still be done until the 
physical load limit is reached, which will result 
in a FULL status code. 

LOCK Data Set Locked (F). 

a. A program using the data base is in UPDATE mode 
previously aborted and left the data set(s) locked. 
It is necessary to restore the data base from 
backup and reprocess everything since that backup. 
Failure to restore the data base will cause un
predictable results. 

b. Another copy of TOTAL l1as already locked this 
specific data set. If the LOCK status is ignored, 
further processing will return the NOSO status code. 

c. This status is returned in the GENERAL command 
status as well as the file area of the REALM 
section. 

MLNF Master Link Not Found. A master linkage name is 
invalid: 

MRNF 

NOIO 

NOSO 

a. READY, READR, or READD cannot find requested 
linkage path name as stated. 

b. ADDVC, ADDVA, or ADDVB cannot find associated 
linkage path names in defined masters. 

Master Record Not Found. 
pending to a given control 

The master record corres
field cannot be found. 

I11 a variable entry function, this will correspond to 
a primary control field. 

No Assi~ned I/0 Area (F~. TOTAL sensed, while trying to 
open a ile from the SI ON command, that no I/0 area 
exists in the data base descriptor being used. 

Severe problem with DBGEN output. 

No SINON. A function without a former SINO~'i has been 
issued. 

UACM Undefined Access Mode (F). The access Mode pararnete r 
in the SINON command parameter is invalid. 
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UCTL 

UPDE 

Unequal Control Field. The control field referenced 
in the couunand parameter list does not match that in 
the user 1/0 area. 

Update Mode Error. An add, delete or write functio11 
was requestea against a file(s) whose access mode was 
stated as RDONLY or whose file mode was SHRE in the 
SINON command • 

• 
. . . . 
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APPENDIX C 
'TEXT' BLOCK 

The 'TEXT' portion of the TOTAL core dump is used to interpret the 
dump. It contains the following sections: 

Address in DATBAS for TOTAL to return to 
Parameter list pulled from user call 
Parameter count for a particular function 
Save area lists 
I/0 macros 
Statistics 
DBMOD prefix 
Task general information 
Status 
Sequential function dependent text 
Work (Variable) fields 
File table definition 
IUTAHLE(IOPOOL) entry description 
Buffer prefix definition 
General file descriptor 
Master file unique description 
Variable file unique description 
Variable file linkpath table 
Element table 
Relative labels for file/cylinder control records 
I/0 macro control block expansion 
File partition control blocks 

The 'TEXT' block listing is provided on the following pages. 

' 
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00000() R 
000000 OCH)00 0 ~ 

000001 1~23 (1 0 A 

000002 154J24 A 

000003 
000004 
000005 

()()('1)03 ~ 

fl()00 0 J 1\ 

n ,)0()00 A 

1~ 1) 3 0 1 A 
1~1310 A 

n 0 0 i ) 0 6 A 

OOOOOf) 000 000 A 
~' 00!) 0 7 A 

0()0007 0 00000 A 
noooto A 

oooo1n oooono A 

000 011 ~ 
0(100 j 1 • 

000011 0000 0 0 A 
000012 A 

000012 000 000 A 
000 0 13 A 

000013 nooono A 
000014 A 

000014 000000 A 
00001~ A 

oooot5 nooooo A 
0 00016 A 

000016 0 00 000 A 

000017 A 
000017 000000 A 

89 
90 TEXT 
~~ 

v f1 J.l T X I J I) A S M Q 

EJEC 
En !J 
I) AT A 

ra Tt:U s 

93 *********************************************************************** 
~4 I)ATA 'TEXT' * 

95 • 
9 h FRETRIII 
~7 AUETRN 
98 
99 PARI'! 

Afi ·)HESS 
EQu 
Et'ld 
OATA 
DATA 

(IN OATAAS) FOR TOTAL TO ~ETUR~ TO 

* 3 * ~){ * 
I) 

'PARM' 

* 

* 
* 

l O(l * PA~AMETER liST PtJLLEO FROM USER CAl.l * 
101 *********************************************************************** 
t lJ2 * VARIABLE MASTER RONXT StNO~/ ·JFF · 
1 o 3 P A E r~ ;J t> * R )( * 
104 Q~TA 0 
1t> 5 Pij E~J PA+t STATUS 
106 OATA 0 
107 PC EQJ P~+t FJI.F 

. . 

1 0~ iJATA 0 
109 EPD fD :J * 
110 PO EOJ PC+! KEY END 
111 OATA 0 
112 PE EQJ Pn+t I.JNkPATH - El[~ENT LIST 
113 OATA 0 
114 PF EPu P~+l KEY llO AR!A 
11~ OATA 0 

. -
116 PG EQ U PF+t ELEMENT END 
117 tATA ~ 
118 PH EaJ PG+l I/0 A~EA 
119 OATA 0 
120 PI EQJ PH+l 
121 OATA 0 
122 * PARAMETER COU~T FOR THIS PARTICULAR FUNCTION 
123 * 
124 * USEO BY 
1 2 !5 P A~ "'C T E Q 1J 
128 OATA 

OAT8AS 
PJ+1 .. 
0 

----------TO CALCULATE , 
RfTURN AOORESS IN US!R P~OG~-" 

* RX * 

• 
* 
* 

1~8 ************************•********************************************** 

• 

C-2 

. . 

. . 

' 



' . 
• 

• 

. . . 
. . . . . . .. 

nooo:? o A 
0 0 0 0 2 (I 1 ~ J ] I) 1 A 

000021 14t-J2 4 A 

00'10 22 ~ 

000022 A 
000022 000000 A 

f100t'l :;J 3 t« 
00() 023 A 

000 0 2 3 ('001100 1\ 
0000 24 .. 
0 00 0 24 R 
0 00 0 24a A 

000 0 24 P OOO UU A 
fl000 2 5 R 
0 00025 A 

00002~ 0 0 0000 .. 
000U 2t) toi 

00 0 0 26 A 
00002 6 00 0 tHlU A 

0001> 27 k 

0 0 00 27 A 
00 0 027 0 0 00 0 0 A 

0000 3 0 .. 
000030 000000 A 

000 031 ~ 
0 0 0 031 A 

000031 0 0 0 0 00 A 
0 00032 • 

000032 000000 A 
000033 R 
0 00033 A 

000033 000000 A 
00003. A 

. . 

varian data machines 

VURTXIJ OASMR 203~ HO .J RS 

129 * SA~TS (SAVE AREA LISTS) 
130 • T~ESE SAVf WOROS ARE USE D TO SAVE REGISTERS 
131 * T~E NAMF.S (LABELS) ARE OEF1NEO AS FOLLOWS••SALTNX 
132 * ~~E~E ' N' lS TH E LEVEL NUMBER (LOwEST LEVEL IS l,INOlCATING ~ 0 
tJ3 * O T~fR SiJSRO UTINF.S•LOIIIER LEVELS•ARE USEO•PERFQ~!14EJ) 
1 3 4 • A N ;) )( I S H~ E R E G J 5 T F. R If'.;!) I C A T I) R • • A • • A REG I S T E R 
135 * A••8 REGISTER 
13~ * C••X REGISTER 
137 ********************************************************************** 
1 :~ ij SA L T E IJ ·J PAR,.. C T -t 1 
1 39 OATA 'SAL T' 

1 4 o E s A L T t E rJ .J 
141 SAI.TlA EUJ 
142 DATA 
1 4 3 R E ·r ,;, N 1 E CJ ·J 

144 SALTt d EO-J 
14 5 OATA 
1 4 6 S A L T 1 C E fJ •J 

147 EALTJC EChl 
141R SALrtlC EQJ 
149 OAfA 
1 50 E A L r ~ A E (J .J 
1~1 SALT2A Efl:.J 
152 i)ATh 
1 ~3 RETRt-!2 EfJ.J 
1 54 s A L T 2 s E IJ :J 
t55 l) AfA 

156 f AL T ?.C EfJcJ 
1~7 SALT2C Erlt.J 
U58 OAr.& 
1 5 g S A L T 3 A E Q 1j 

te>O OATA 
161 RETRN3 EQd 
162 SA LT3" EQJ 
163 t> ATA 
164 SALT4A EQ U 
165 OATA 
166 RETRN4 EQ IJ 
167 SA t T48 ECJ d 
168 l)ATA 
169 SALT5A EQd 

* SALT+2 
0 

* SALT1A-+1 
I) 

SALT1 8+ 1. 

* SALT1R-t l 
() 

* SALTlC-+1 
0 

* SALT2A-t1 
0 

* 5ALT28-+1 
0 
SALT2C+1 
0 
* 
5ALT3A+1 
0 
SALTJB+l 
0 

* SALT4A+l 
0 
SALT.8+l 

C-3 

* RX * 

* RX t 

* R)( * 
* Q)( • 

tt ~X * 

* RX • 

* ~)( • 

* RX • 

* RX * 
* RX * 

* RY * 
* RX * 

---------- - - --------- ----- - - - - - - --- - ---··---------- - --·- ---.. ---·- · --- - . .. -



000034 

OOU03!S 

OOOOJt; 

000037 

00004 0 

000041 

00004~ 

000043 
000044 
00004~ 
000046 
000047 
0000!50 
000051 
0000~2 
0000:53 
000054 
00005!5 

0000:5~ 
000057 
000060 
000061 

.. . 
. . .. . . 

varian data machines ----------------------____, 

000000 A 
00003!) ~ 

00003!) A 
000000 A 
000030 ~ 

OOOOOCI A 

000037 R 
000037 A 
000000 A 
00004 0 A 

t'J CJOO OU II. 

I'HJ0041 k' 

0000 41 A 

oooono A 

0 1)0042 w 
<• o no 4 2 A 
oooooo A 

0000 43 ~ 

000043 A 

00~ 5 0~ A 

000404 A 
1 000{1 0 A 
no3uno A 
no I) M>o " C'OOOOO A 

nonon o A 
0.06037 A 
000000 k 
006706 A 
000000 A 

0000!56 A 

006505 A 
000404 A 
100000 A 
nonooo A 

YORTXJJ OASMR 

170 I>A TA 0 
171 RETRN!) EG ·J * 
172 SALT!)8 Eau SALT!5A+1 * RX * 
173 i)A r • 0 
174 5ALT64 E fJ .J SALT!58+1 * RX * 
175 ()AT A 0 
176 ~ETRN6 Ef.IJ * 177 SALTb8 ECHJ SALT6A+1 * RX * 
178 :H TA 0 
179 ~Al T7 l Ec.; SALT6A+1 * RX * 
Jfi O OArA 0 
l t! 1 HETRN7 EOJ * 
1~2 ~ALT78 EC.J S•LT7A+1 * IU * 
ttf3 iH TA 0 
1~4 RETRf\18 Ef.h.J * lb5 SAt.TRij Et'YIJ SALT78+1 * RX * 
UHi OATA 0 

ttf8 ********************************************************************** 
1H9 * I I 0 ~ A C R 0 S 
190 ********************************************************************** 
1~1 tOnPEN EOJ * 
1~' T~ UPE~ EOJ SALT88+1 * RX * 
193 OPEto.' fC8,L.lJN,wAIT 1 REIII 

195 IJ~P 

1Y6 * tQ7 TI(RfAO Eau 
198 READ 

TEXT 

ZERn,REGB 

TI<OPEN+ll 
FCB,LUN,WAIT,BINARV 

C-4 
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. . . . . . . . . . . 
• 

varian data machines 

VORTXII OASMR OATSAS 203~ HOURS 

000062 000000 A 
0000()3 000000 A 
0000841 nooooo A 
00006~ ~06037 A t99 t.rl ~E TEXT 
000066 oonooo I< 

0000b7 (I() f) 7 (lti A 200 IJ"lP ZF:RO,REGd 
000070 oooooo A 

201 * 
000071 A 202 TKwRIT E'lu TKREA0+11 

?.03 ~QITE FC8,LUN,W4IT,AINARV 
000071 f)()~ ~ () 5 A 

00007~ ('0() 40.4 A 

000073 100000 ,. 
000074 000 40() A 

000075 0000('10 A 

ooun7t~ 0()0 !)0() A 

OOOQ/7 ( ,(}() ()(1() A 

oouto~ Mltio37 
"' ~ 04 LO)(f TEXT 

000101 l'QOQ{'I(J ~ 

000102 rlu6 7 (1b A 205 I J ,.,.p ZERn,REGtt 
00010~ 000()('1() A 

2M5 * 
207 * 

000 104 A ?OA LGw~IT f(JJ TKwRIT+t1 
209 *LnG wRITE FC8,LUN,NAIT,BINARY 
210 *LOG IJ"1P ZERO,REGB 
211 * 
213 ********************************************************************** 
214 * S T A T I S T I C S 
215 ********************************************************************** 
216 • cnuNT OF LOGICAL REAOS,I.E. CALL'S TO S8REAO 

000104 A 217 LREAOS EQu LGWRIT * RX * 
000104 00C)0fl0 A 218 OATA 0 

21Y * CO ,J~T OF LOGICAL WRITES,I.E. CALL'S TO SBWRJT 
C\ 0 0 1 o 5 A 2 2 0 L -' R I T S E rhJ L R E A 0 S + 1 * R X * 

00010~ 000000 A 221 DATA 0 
222 * COUNT OF PHYSICAL REAOS,I.E. ACTUAL READ IIO'S 

000106 A 223 PREAOS EQU LWRITS+l ~ RX * 
000106 00000 0 A 224 DATA 0 

225 * COuNT OF PHYSICAL WRITES,I,E. ACTUAL WRITE JIO'S 
000107 A 226 PwRITS EQJ PREAOS+t * RX * 

c-s 
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varian data machines --------------------------. 

. . . .. . . 

.. 

OOU107 0000()0 A 

000110 A 
000111) 001) 000 A 

000111 A 

000 111 A 

000111 oooono • 
00011~ 00/l (}('IIJ A 
00011 J 0 00 00 (1 A 

"001\4 A 
000114 n10bfl6 R 

000 1\5 • 
000115 (1 1)0000 A 
00011~ 0 000 0 0 A 
000 t 17 00t')00 0 A 
000120 oooono A 

00012\ 
000122 

000121 .• 
000 0(1 0 A 
000 000 A 

00 0 123 A 
000123 000000 A 

0 0 0 124 R 
000124 A 

000124 ~00000 A 

00012, A 
00012!5 000000 • 

000126 A 

227 
22ft • 
229 FUNCNT 
230 

232 • 
'33 L.OGC'Nf 
234' . •LnG 

VORTXII OASMR OATtUS 2039 MOU~S 

!H TA 
CO ·J~: T 
fQ .J 
I)ATA 

COJNT 
f(l U 
OATA 

0 
OF TOTAL FUNCTIONS 

PWRITS+l 
0 

ISSUED av USE~ 
* RX * 

UF LOG1.CAL. RECORDS wRITTEN TO LOG FILE 
FUNCNT+1 * RX * 
0 

. . . 

. . . . 

2J~ ············~···········~····*·~········································· ?37 * 0 ~ M ~ 0 P R E F 1 X 
~38 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
239 * St( CHARACTER 09MOO NAME 
240 08M00 ~ EQ v L.OGCNT * RX * 
241 ~ ATA 0,0,0 

242 • 
243 AQ8M 00 
244 
245 * 
246 O~M O AT 
247 

248 

249 * 
2:50 081o"Tl"' 
2~1 

252 * 
253 AFLTA8 
2~4 

* 
ESA~EA 

ASAVEA 

AP I)f.lESS OF 1)8MQf) 
f Qu 08M00N+3 • ~)( * 
i)• T A (ENOA T8) 
OATE 06~00 wAS GENERATED BY DBGEN 
Etl .J •rH~~OD+l * ~)( * 
i)ArA 0,0 

I)ATA 0,0 

r I ·1E 
EQ .J 
OA TA 

08M00 ~AS GENERATED BY 08GEN 

AO~RESS 
EQ •J 
OATA 
lOO~ESS 
fQt.J 
EtiJ 
DATA 

08MOAT+4 * RX * 
o,o 

OF FILE TABLE 
0~MTIM+2 

0 
OF SAVE A~EA 

• 
AFL.TA8+1 
0 

* RlC * 

* RX * 

2!55 
256 
257 
2!58 
2!59 
280 
251 
262 
263 

* AOORESS OF LOG 8UF,ER AREA 
ASAVEA+l ALOGRl ' fQU 

* ATLOG 

OATA 
AD!lRESS 
EtN 

0 
OF LOG 'ILE 'C8 
lLOGRA+l 

C-6 

* ~X * 

* RX * 



ooo 1215 oooo~·o • 
000017 A 

000127 A 
000121 000000 • 

000130 R 
000130 A 

000130 000000 • 
000131 000000 A 
ooot32 nooooo A 
OOU1J3 000000 A 
000134 000000 A 
00013!5 nooooo • 
ooot3e ooootlo A 

000137 A 
000\37 000000 A 

000140 A 
000140 1')00000 A 

000141 A 
000141 000000 A 

000142 A 
00014~ 000000 A 

000143 A 
ooOt43 oooono A 

0001~4 A 
000144 000000 A 

VORTXII DASM~ 

28~ OATA 
285 AATL.O(t !QU 

0 
15 

. . . . . . . . . : : . . . . . . . . . . 
. . . . . . 

OAT BAS 20351 HOURS 

ADDRESS EQU FOR A(ATL.OG) IN OB~OD PRfFJ) 

267 
aee 
2eg 
270 
271 
272 
273 
274 
275 
276 

*******************************************************************•••• * T A S K G F. N E R A L I N F 0 R M A T I 0 N 
********************************************************************••• * INTERNAL TASK I.D. (VORTEX II T.I.D.B.) * 
WTASKN EQu ATLOG+1 * RX * 

OAfA 0 

* WFUNCE 
THE FUNCTION TA~LE ENTRY FOR THIS FUNCTION 
ECJJ * 

wF IJNC T fQI) WTASKN+t * AX * 
OAfA o,o 

277 DATA o,o 

278 o,o 

27g OATA 0 
280 * All .)RESS OF THE FII..E DESCRIPTOR FOR FIL~ NAMED IN PARI'4 3 
281 WFFLOC EU~ ~FU~CT+7 * ~X * 
282 ~ArA 0 PARA~ETER 3 
28 3 * 41hlHE SS OF FILE DESCR J PT OR CUQRE N Tt.. Y BE I IIIG A CCE SSEU 
284 ~FFADR EU0 ~FFLOC+t * RX * 
285 DATA 0 
286 * ACCESS MQQE SPECIFIED IN USER SINO~ 
287 WACMOO fQI) ~FFADR+t 
288 DATA 0 
28g * L.nG OPTIONS SPECIFIED 
2g0 WL.GOPT EQJ wACM00+1 
2P1 OATA 0 

* IU * 
SJNIJN(RO,lJP,RE) 
I~ USER SINON 

* HX * 
2g2 * (L•LOG, N•NOL OG) 
2Y3 * ADORESS OF USER PROGRAM'S REALM (IN SC~E1'4A) 
294 WASCHE Enu WLGnPT+t * RX * 
2g~ OArA 0 
2g6 * •>ISP~ACEMETT VA~Uf OF CO~MON CONTROL HECORO 
2~7 * USE~ BV StNON/StNOF 
2Q8 WCCRAO EC ·J wASCHE+1 * RX * 
2Q~ OATA 0 

* 

• 

* 

* 

* 

301 *********************************************************************** 
302 * S T A T U S * RX * * 

C-7 
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. . . . . . varian data machines __ .....;;.... .. ......:.;..;.·_·· ·;.....__ __ __.;....·· ..;...._ ____________ ___, 

t 

00014~ R 
00014~ A 

000 14~ i) 00000 A 
000146 000000 A 

'>00147 A 
000147 000000 A 

000150 14 

000150 000000 A 

000151 A 
000151 141325 A 
0001~2 143643 A 

0001~3 R 
0001~3 A 

00015,, 000000 A 

0001~4 A 
000154 14332~ A 
1)00155 1473'>3 A 

<'00156 A 
000156 nooooo • 
000157 000000 A 

000160 A 

000160 A 
000t6d 000000 A 

000161 A 

VORTXII llASMR OATtUS 203G HOURS 

303 ********************************************************************* • 
304 * A CHARACTER STATUS COOE (IF ANY) * 
30~ ESTATS EQu * 
306 WSTATS EO~ WCCRAO+t * RX * 
301 OAfA 0,0 

308 * 
309 * 
310 r>OCNU'1 
311 
312 * 
313 RECfJVS 
314 
315 * 
316 • 
311 * 
31d • 
319 Ka UG 
320 

OOCUMENTATION NUMBER ,ADDRESS wiTHIN TOTAL WHICH PRODUCED THE 
ST~TUS COOE FOU~O IN WSTATS 
EQ J ~STATS+2 * RX * 
OAfA 0 
RF.COVERY SWITCH 
EQJ UOCNUM+l * RX * 
OAfA 0 
IF 'FL1 1 FUNCTIO~ HAS BEGUN TO PROCESS ANO ERRORS MUST ~£ 

8ACI<EO OUT 
IF '~E' RECOVERY HAS ALREAOY BEEN REQUESTED AND ANY,URTHER 

E~ROR IS A 'FATAL' 
EPJ RECOVS+l * RX * 
OAT A 'BUG•' * RX * 

321 BUGLOC Er~u 
322 DOiltliiSIIi EO .J * K9UG+2 
323 () ATA 0 * RX * 

326 FUNC f()!j t<~UG+3 
327 OAf A 'FUNC' * RX * 
328 * GE~fRAL FUNCTIO~ TEXT••CO~MON TO MOST FUNCTIONS 
329 * ~El.ATIVE RECORD NliMRER OF SPACE FOUNO FOR A~ ADO 
330 WSPACE EQ :J F'UNC+2 * RX * 
331 OATA 0 
332 OArA 0 · 
333 * "tASTER FUNCTION DEPENDENT TEXT 
334 * .. C~Iif (VARIABLE) 'IELOS USED 8YIRRNCAL 
335 • ~F.l.ATIVE RECORD NIJMAER CALCULATED 8V RRNCAL 
336 WI·USH E Q•J WSPACE+2 * RX * 
331 * AOORESS OF KEY TO 8E HASHED 
338 R.NAI<EY !Ou WHASH * R)( * 
330 OATA 0 
340 * LE~GTH 0, KEY TO BE HASHED 
341 RNLKEY EQIJ llfHASH+l * R)( * 

C-8 

* 
* 

* 

--···. ·- - · ------ - - ·· .. 
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. . 

000161 000000 A 

0001')2 A 
000162 00 0000 A 

000 lf'3 A 

000163 1')00 000 A 

000 16~ A 
0001611 nooono A 
0 0 0 1 6 !5 (") 0 I ) 0 (l 0 A 

0001~6 A 
00016fi nooooo A 
000167 1• 00000 A 

000 17 0 A 
00011~ nooooo A 
000171 0 000 0 1 A 

342 
343 * 
344 * 
345 Slllf.UR O 
346 
347 * 
348 * 
349 * 
350 * 
351 • 
352 '- ·'1SYS.,. 
353 
354 • 
355 * 
351j iHSYNf. N 
357 

358 * 
359 MFSL, 0 \11 
36 0 

3151 * 
Jo2 f"'FSL Cl l 
363 

.. . . . . . . . . . . . .. . . . 

varian data machines .. . 

vO~TXIl OASMR OAT~AS 

OATA 0 
'E~EN OH 001,, S~ITCH TO TELL RRNCAL IF ON OR OFF A WOAD 
80JN OARY. 
EQ ~ RNLKEY+l * RX * 
1) A fA 0 
~ASTER SYNONYM SwiTCH 
IF 1 ~ 1 THE SLOT IS ~LANK 
IF 'N' THE SL~T IS OCCUPIED SY A SVNONVM OF ANOTHER 1 HO~f' 
IF 'S' THF.WE IS A VALlO 'HOME' AND IT HAS SYNONYM'S 
IF 1 H 1 THERE IS A VALID HOME,BUT NO SV~ONVMS 

EQJ S~EORn+l * NX * 
OAT/I 0 
SY~ONYM CHAIN 'EN0 1 

THE RELAT!VF RECORD NUMBER OF THE LAST RECORD IN THE CHAIN 
EJh J iH'.SYSioi+J • R)( 11t 

OATA 0,0 

wO~kAREA TO MOL~ RRN OF 'LOW•SIOE'' IN MASTER SPACE SEARCH 
EUu WSYNEN+2 * RX 11t 

DATA 0,0 

ONE DEFINED FOR 3'- BIT ARITHMETIC 
E IH M F S L 0 Ill+ 2 * R X * 
OATA 0,1 

364 * ONE OEFJNEO FOR 32 BIT ARITHMETIC 
~ 00172 A 3~5 ~FS~Il EQJ MFSL01+2 • RX * 

000112 nooooo ' 366 OATA o,t 
ooot73 oonoc 1 • 

000114 
000175 

00017f5 
000177 

000174 A 

00 00 00 A 
000000 A 

000176 A 
000000 A 
000000 A 

000200 A 
000200 000000 A 

367 * 
368 MFStiii-1 
36P 

wn~I<AREA TO HOLD 
EQJ MFSH11+2 
,)4tA 0,0 

RRN OF 'HlGH•SlOE' IN MASTER SPACf SEARCH 
* RX * 

370 * 
371 * 

~A~lARLE FUNCTION 
THE RELATIVE RECORD 

OEPENOENT TEXT 
NlJMAER OF THE CCR fTHIS RRN' IS 'IN' 

372 WVCCR 
373 

EDu HFSHIH+2 
OArA 0,0 

374 
375 
376 
'377 

•S~ITCH TO TELL IF THIS 
wvCODS EDu wVCCR+2 

DATA 0 
* REFER PULLED FRO~ USER 

* RX * 

FILE HAS 8ASE,COO!O,OR 80TH R!CORD TYP!S 
* IU * 

C-9 
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. . ..... . . . . 
. . . . . . . . 

. . 

• 

OOt>2t>1 A 
000201 000000 A 
000202 nooooo A 

0 002 0 3 A 
000203 1'00000 A 

noo2 0 4 A 
000204 0 (}00 0() • 

no o2 o ~ A 
00020~ r,ooooo A 

1'00206 A 
00020 6 1\ IJO OII O A 

00 02 01 A 
000207 00000 0 A 

oo n21o A 
000210 

0 0021~ A 
00021~ 0 00000 A 

0 0 0216 A 
00021ti 000 00 0 A 

00021'1 A 
000211 nooooo a 

000220 A 
000220 000000 A 

000221 A 
000221 000000 A 

000222 A 
000222 14471'1 A 
000223 t5230t • 

• • 

. .. .. . . .. 

VORTXII OASMR DAT8AS 203U HOIJRS 

3'18 
3'19 
3QO 

~VP!FR EQ •J ~VC~DS+l * RlC * 
o~u o 
OAfA 0 

381 * An1~ESS OF LINKPATH TABLE 
~VALNI( fiJ J ~VREFR+2 382 

383 
384 • 

* RX * 

36~ WVFBAS 
3~6 

387 
388 
389 
3go * 

JATA 0 
AOORESS OF LAST SASE LINKPATH ENTRY IN TABLE (If ANY) 
f rJ J WVALNK+l * RX * 
OATA 0 
Arl t1~ESS OF 1ST CODED LlNKPATM ENTRY IN TABLE CIF ANY) 
Erl l) iiiVEfUS+1 

. * RX * . . -
I)AfA 0 
AOJRESS OF LAST COOED LI~KPATH ENTRY IN TABLE (!, A~~) 

391 
3~2 

WVfCrlO E90 ~VACOD+t * RX * 
OA U. 0 

393 * AD '>~ESS OF 1ST LI ~KPATH IN RECORO (COOED OR BASE) 
394 * AO ~~ESS OF 'CONTROLLING' LlNKPATH (I.E. THE ONE REfERENCED IN P 
39~ WVCTLI< 
3~6 

3Y7 
398 
399 

EOu wVEr.OO+l * RX * 
DATA 0 
~n~K AREA FUR LOOKUP OF COOED ETC. L1NKP4TH NAMES 
EQu ~VCTLK+l * RX * 
ass ~ 

400 
40 1 
402 
403 * 

SWITCH USED 8Y LINK AND OLINK TO SHOW HISTORY Of PROCESSING 
EQU WVWORK+5 * RX * 
OAT• 0 
AO ORESS OF LlNKPATH NO~ BEING PROCESS!O IN SAYE AR!A ~!CORD 

40 4 WSAVLI( EQJ ~LNKSW+t * RX * 
405 
406 
401 
408 
409 
41() 
411 
4'12 
413 
414 
41, 
418 
41'1 
418 

iJATA 0 
* An~RESS OF LINKPATH NOW 8EING PROCESSED IN BUff!R R!CORO 
~8UFL~ EO U ~SAVL~+t * RX * 

- I)ATA 0 

* loiSLKEN 
lO ORESS OF LINKPATH !NTRV IN TABLE,CORR!SPONDING TO WSAYLM 
EQU wBUFLK+l * RX * 
DATA 0 
AOORESS OF LINKPATH ENTRY IN TABLE 1 CORRESPONDING TO WBU,LM 
ECu WSLKEN+t * RX * 
OATA 0 • 

* SEQUENTIAL FUNCTION DEPENDENT TEXT 

* ** * ** * ** * *** ** ** * * * * ** ** ** ** * * *. *** *** ****** ******* ··········-····~·-·-IOTA8 fQU W8LKEN+l * RX * 
OATA 'IOTABL' * RX * 

• 

C-10 
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.-
• . . .. . . . . . . . 

•• 
"' 

0 U224 

0 022~ 

0 0226 

0 0227 

0 02~(\ 

0 0231 

0 02J::> 
' . 

0 02J3 

0 0234 

0 0235 
0 0236 

. . . . . 

1413\4 • 
f'00225 A 
00022~ A 
000000 A 

000 226 A 
000000 A 

000 227 A 

00000 0 A 
00 02~ 0 A 

00()000 A 

non 23t A 

oooooo A 

ooo23e • nooono A 

0002~3 A 

()00000 A 

0002 34 R 

000234 A 

onoooo A 

00023~ A 
nooooo A 

000000 A 

000 237 A 
1~3717 A 
151313 A 

000241 R 
0 00 241 A 
nooooo A 

00 0242 R 
00 0242 A 
000 242 A 
000 000 A 

419 
420 
421 
4?.2 
423 
424 
42!5 
426 
427 
428 
42Y 
4ijO 

431 
432 
433 
434 
435 
436 
437 
438 
439 

441 
442 
443 

444 
44~ 

varian data machines 

. . 

VO~Tltil IUSMQ F)ATBAS 20351 HOURS 

*********************************************************************** 
"'PRTY fQ oJ IOTA8+3 * ru * 
wJOSF.:C Eo:J WPRTY * RX * 

OATA 0 
"'lilT AS EfJJ WtOSEC+t * RX * 

OATA 0 
WI OI..E"'' E rJ •J IIIJOTA8+t * RX * 

' OAT·A· .. 0 
lo'I08A0 E tloJ . • wiOLEN+1 . • . . . . RX * 

OA TA .o . 
. . . . . 

IH !(H100 E rJ J .,.IOE\AD+t * RX * 
oJATA 0 

wt no vR EQtJ WI0f>100+1 • * R.X * 
OAf A 0 

~I P Rbl'l E rJJ WT011VR+1 * R)( * 
DA TA 0 

f I PLfiC f (hJ * 
wtnLnC EQJ WTORBM+l * R)( * 

OATA 0 
~Rf)RCO ErJiJ WIOLOC+1 * RX * 

DATA o,o 

*********************************************************************** 
MISC EQ J ~RORC0+2 * RX * 

OATA 'WORK' * RX * • 

*********************************************************************** 
* oti0~1( (VARIABLE) F'IELOS lJ SEO BY: SCOMPN * 446 * SCOMPE * 447 * TA8l.Uk * 

448 EC OMPA ECJ J * 449 ~COMPA ECl J MISC+2 * RX * 
4:5 0 DATA 0 
4!51 EC fiMP~ EQ J * 
4~2 WCOMP8 EQ \J WCOMPA+1 * RX * 4!53 FOUND EQ t.J WCOMPB * IU * 
·~· OAf A 0 
·~5 * WORK (VARIABLE) FIELDS LJSEO 8YrMOVE4 • 
4~6 * SCI..EA" _.,ITM * 4~7 * SZERO * 

C-11 
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• - . .. 

. . 

VOQTXll I>ASM~ OAT8AS 2039 MOUQS 

4~6 * S8LKRO 
4~9 * S8LKSA 
4b0 * SMOVEw 
4bt * CMP~YT 

462 * MOVBYT 
463 * CHKBYT 

0002 4J ~ 464 EVHOAT ECJ .J * 0002 43 A 46~ ""V80AT EI~J FnU~Ill+ 1 * RX * noo 243 1-1 466 fi'IRUAT f t) J * 
00024.) 4 467 C,.RUAT E n·J I"IVdOAT * RX * 000243 nonooo 4 468 iJ A r,. () 

noo2 44 ~ 4ti9 F. ATO EO J * 0002 44 A 470 AT rt E Q·J 1'1V80AT+1 * RX * 000244 nooooo A 471 !)A r A 0 
,, 0 f) 2 4 !5 Q 4'12 EAFQmt E!':I J • 
0002 4~ A 47 3 AFROM EOu ATO+l * Q)( * 00024!5 000000 A 474 OAfA I) 

47~ * III ORI< CVARIARLE) FIELDS USEO BY:ANV LOGIC INVOLVING DOUBLE 
4715 * PRECISION ARITHMETIC 
477 * ONE Of.FJNEO FOR 32 BlT ARITHMETIC 

000 246 A 478 w ~ 1< a t-J E EfJ :J AFROM+t * RX * 
00024f> nooooo A 479 OATA 0,1 
000247 00000 1 A 

0002~() A 480 WQRI( Efl ·J t11RKONE+2 * RX * 0002SO nonooo A 481 OATA o,o 
0002St 000000 A 

0002!52 R 482 fw(lRKl E Cl •J * 000252 A 483 I-IURK1 EO d JII0R!(+2 * RX • 
0002~2 oooono A 484 I) A fA o,o 
000253 000000 A 

0002!54 A 48!5 WORK2 Eav WORK1+2 * R)( * 0002~4 000000 A 486 OATA o,o 
000255 000000 A 

0002~6 A 487 WTOTAL EQ ·J WORK2+2 * R~ • 
00025~ 000000 A 488 OATA o,o 
000257 000000 A 

000260 A 48P WQRI(3 EQ lJ WTOTAL.+2 * RX * 
000250 000000 A •go OATA o,o 
000281 000000 A 

4g1 * wO~K (VARIABLE) FIELDS USED B'f: TA8LUI< FUNCTION LOOKUP 
000262 A 482 TL.'UI<F~ EQU WORK;$+2 * RX * 
000253 A •e3 TAFUNT E"DU TLUKFN'+ I * JU * 

' 

C-12 
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varian data machines 

• 

VUIHXll O ASH ~ nATo AS 20 3 9 1-t (lU RS 

00262 0 01 012 R 4~4 ()hT A (F UN TA8+1) * RX * 00263 00000 7 A 4Q5 T L F U "' T L) ATA 7 
002&4 000002 A 4 9 ti TF NAFoiG DATA 2 

4 'iJ 7 * .-l (.l QI< (VARtARLE) FIE LDS USE D BY:SFFI LE FOQ TABL UK * 0 002h~ A 4 9A TLLJ I(FL. En J TL UK F N + :~ * IH * 0 I) 0 2 f; ~ A 499 TAFIL E Efd TL UK FL * RX * 00265 o o on oo A 500 iH TA 0 • RX * 
OU26fi ono oo 3 A 5 0 1 TLFILE J •TA 3 

0 2 6 7 o o oon 2 /4 502 t)A 1 f. 2 l ~NGTH OF A RGU HE~ T 
5 0 3 * ,., fH k (v ARIA BLE) FIE LD S USE D 8Y:SELECT FnR TABL UI< * 0 0 I) 2 7 0 A 5 0 4 TL UKf l.. t IJ J TLUk FL+J * RX * 000 2 7 0 A 5 0 5 TAEL t:: M f IJ J f LU KEL * RX * 0 27 n oooono A 5 06 ,') A r A 0 * Q )( * 0 27 1 0 0 0 011 6 A 5 o 7 TLEL E'1 1) " r A 6 

0 272 n. ooooc A 5 o H J ~ rA 2 LE 'IG TH nF ARGUMENT 
5 0 9 * ..w rl ~ l< (1/ A RT A~LE) FI ELUS lJ SEO B Y:LI ~ K PAT~ L('\01< UP FOR TARl. UI( * 000 2 73 A 51 0 T L. lHH.I( €CJ J TL UKfL+ J * qx * 000 2 7 J A 511 TAL! NI( f IJ •J TLUI< LK * RX * 0 273 ooouo o A 5 12 ~ ATA 0 * RX * 0 274 f' O:) O l O A ~ 13 TL L I ''II( f) Af ll 8 

0 27~ 0000 0 4 A 514 ~ AT A 4 L E~ r; T M OF ARG UME-.! T 
5 15 * ~ ( 1 ~1( ( VARJ.ABLE) FIE LDS USf l) BY: SFLI<8F FOR TABLE LOOI( UP 

000 2 76 A 5t6 TLII I( l_C € (J .J T L U 1< l. K + .~ * iH * 0 0 0 2 76 A 5t7 TA LKC i) E!J J TLIJK L.C: * ~ X • 
0 276 oooono A 518 () A fA 0 * RX * 0 277 nooo t o A ~1 9 TL LKC O DATA 8 
030 0 ooooo!l A ~2 0 Tl.CL EN ;J AT A 5 

521 * wf (l ~l( ( V4RJABLE) FI L E D ~ USEr> BY: TA BL E LOOKUP RECORD CODES 
000 3 0 1 A 52 2 TI. IJKC O ErJ J TLU KLC+l • RX .. 
00 0 3 0 1 • !523 TACU OE EQJ TLU KCO * RX * 0 0301 nooooo A !524 o•rA 0 
00 03 0 2 R 525 TI.ENC O EQJ * 

0 0302 00001 0 A ~26 OATA 8 
00 0 3 0 3 ~ 527 TLC ODE EUJ * 0 0303 ('1 0 0 0 0 1 A 528 OA TA 1 
0 003 0 4 A 529 Ti. UKEC E ~J TLUKC0+3 * RX * 0 00304 A 530 TAELCO EQ•J Tl.UKEC * RX * 0 0304 000000 A !531 OATA 0 * RX * 0 0305 oooooe A !532 TL.EI.C O OATA 5 

0 o3oe 000003 A 533 Tl.EARG 0A1'A 3 

~O~K (VARIA8L.El FIELDS USED BY: S!L.ECT * 

• 

C-13 
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varian data machines --------------------------, 

V I) ~TXI! llASM~ DATBAS 2201 !ot (lU RS 

6466 EJE C 
6469 *********************************************************************** 
6410 * * 
6471 * FILE TA~LE OEFI~ITtnN * 
6472 * * 
6473 *********************************************************************** 

000000 A 6474 TFT NMf f QJ 0 2 ~ o~ D NAM € OF T~E FILF 
6475 * 

000002 A 6476 TFTAD O f QJ 2 
6477 * 
6478 * 
6479 * CTFTJC )4TA 3 

1 "'OR O AI)O RESS 
TIO N 

OF THE GENERAL 
F f1 ~ THIS FILE 

FTLE OESCRIP 

•.• . 10/26/75 VO~TXli I>ASM~ OAT~~S 2201 HOURS 

6480 EJEC 
6481 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
6482 • * 
6483 • t n fA~LE ( I OP OOL) FNTRY DESCRIPTIO~ * 
6484 • * 
6 4 8 5 * AT S It<' tl N THE P II •) L EN T R Y HAS 50 ME VAL tJ f. S EST A 8 L l SHE 0 * 
648b * 8Y THf 1) 8GEN, USt~G T~ESF V~L UES,THE ~BEGI ~ LOGIC ~ UST * 
6487 * I NtTIALTZ f THE RUFFER PREFIXE S * 
6488 *********************************************************************** 
6489 • 

nonooo A 6490 PLtST ErJJ 
6491 • 

nct OOO l A 64 9 2 PLAST EnJ 
6493 * 
6494 * 

000 00 2 A 64Q5 PLPRTf E ~J 

6496 * 
6497 • 
649A * 
64 99 * 
6!> 00 * 

00000 2 A 65 0 1 PL rl CK EQJ 
6 ~0 2 * 
6503 * 
65 0 4 * 

0 0000 3 A 6~ 05 PLRUFF E !J J 

6506 * 

1 

2 

P L P~TY 

J 

C-14 

AOO RESS OF THF. FtRST BUFFER PREFIX 

ij f FORE SG ON • THE C OU~ T OF RUFFERS I~ POOL 
AFT ER SG(lN • T!-IE AOO RESS OF T~E LAST 

8!1 FFE.R PRF.FJX 
BEF ORE SGO~ - THE LENGTH OF l ~ UFFER 
INCl UD I NG THE L E~GTH OF THE PREFIX 
AFTER SG ON - T~E FIRST ~YTE IS THE HIG~F.ST 
PRIORITY RUFFE~ I ~ THE PO OL AS 
f OUND IH THE ~ dfFE R SEARCH L'JGIC 
l N Sij RfA O. 
AFTER SGON • T rl f SEC O~O BYTE IS A LOCK 

SwiTCH 
-L· LOCKE O 
• N• NnT Lr:1C i< EO 
THE 
THE 

AnD RESS UF T~E RUFFE R 
'PLPRTY' SET 480VE 

C O~RESP O 'I O I N G Til 



varian data machines 

.-

OAT BAS 

6507 EJEr: 
6508 *********************************************************************** 
6509 * * 
6510 * ~UFFE~ PR~FlX llEF!NlTION * 
6511 * TH~ ACfll"L HUFFER ~EGI~S IMMEDIATELY AFTER THE PREFIX * 
6512 * • 
6513 *********************************************************************** 

<' 0 0 0 0 0 A 6 5 1 4 T I fJ L E Ill E CJ J C) L f N r; T H 0 F T H E ·~ I I F F E R C lJ R R E N T l. Y T N ..J S E 
6515 * •NOT•INCL li DI NG THE PRffiX 

<'00001 A 6516 TtnNXT EOJ 1 AOORESS OF ~EXT ~UFFEP P~EfTX UR 
6517 * POUL CO~f~OL ~LrC~ 

0000 0 2 A 6518 TJn8AI) ErJJ 2 Ar. OR ESS Of THIS dUFFER PREFIX 
6519 * ----

n 0 0 0 0 J A 6 52 0 T I f1 A F ,) E r~ i J AD I) R f 5 S 0 F F 1 L E iJ F-: S C R I P T I I R C I J R R E 'II T LV 

6521 * USING THIS RUFFE~ 
00001)4 A 6522 TJOM(IQ EOJ ADDRESS Of ~Q l) tJ LE (FC~) THIS RUFFEq ~AS 

6523 * READ FRnM 
6524 * N(lrF:- A tHJfFER COI1Lf1 AE REAO FRnM "i i.J LTIPLE FCA'S IF THEY CRnSS 
6525 * A t:Hl UIIIt>ARY "lTH ~ULTIPLE SECTn~s •TH~Y MUS T• 1:4E 40JACENT 
6526 * ---- ----
6 52 7 * S n ~1 E N € E 0 (I N L Y K N 0 w 1 F w F.: ~ E f. ;) 2 F C B ' 5 Ul(l THE~ w H I C H 

6~28 * FCB GETS WHICH SECTOR'S 
0 n n 0 0 5 A 6 5 2 9 T I n 0 V ~ E Cl .J ~ T H E ~ U f': F\ f R n F S f. C Hl R S T 0 Ill R 1 T E T 0 

6530 * T~E FCB SPECIFIEO IN TtnMOD•THE REST jR£ 
6 5 3 1 * T n f:\ E w R I T T F.: 111 t 0 T H E t.• t::: X T F C H P ' T "i E l A B L E 
6532 * IF THIS IS •NOT• AN OVERLAPPfr) SUFFER T~E ~n~D IS ZERn 

00000~ A 6533 TJORB~ EaJ 6 ~fLATIVE SECTOR ~ ~~T~IN THE ~ n~U LE (FCR) 
65J4 * SPECIFIED 

000007 A 6535 TIOLnC En u 7 AOORESS OF CUR~ENT LOGICAL RECORD ~IT~IN 
6536 * T~IS RUFFER -T~;tS tS 'BYTE FORMAT' 

0000 10 A 6537 TIORCO EflJ ij RELATIVE REC l.l~!) flllj!"'BER OF THE RECORO 
6538 * CURRENTLY REQUES TF.O H t THE BUFFER 
6539 * 

000012 A 6540 TIOUPO EQJ 
6541 fl 

e542 * 
nOOOt2 A 6543 TI~LO~ EQu 

10 

TIO LI PO 

1 5 T 8 Y T E I 5 A N ll P l>l T E 5 T A T US S oil I T C "i 
• IJ • DESIGNATES THIS BUffER IUS UPI'HTEO 
•N• DESIGNATES THIS BUFfER WAS NOT UPDATED 
2ND BYTE IS A LOCK BYTE FOR THIS BuF~ER 
•L• LOCKEn 
•N• NOT LOCKEn. 

654411 * 
6545 * 
6546 fl 

8547 fl 

6548 * THE BUFFER PREFTX IS 11 ~ORDS LONG 

C-15 
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varian data machines --------------------------, 

' 

VORTXII OASMR OAT8AS 2201 HOURS 

65419 EJEC 
6550 *********************************************************************** 
8551 * * 
5~52 * GF~ERAL fiLE OESCRIPTOR TABLE * 
5553 * * 
6554 *********************************************************************** 

0000~0 A 6555 TGFNA~ En~ 0 2 WOROS NAME (lF DATA BASE FILE 
1555e * 

000002 A 5557 TGFOAO E~J 

6558 * 
6559 * 
6560 * 
6561 * 

ADQRESS OF nPE~ATING SYSTf~ FILE OESC~IPTOR 
T~IS !S ACTUALLY THE AOORESS ~F T~E ~rnULE 

T A 8 L E , S 1 N C f p; E F C IH F T L E C 0 NT R 'l L ~ L n C I( ) 
IS REOUIREO FOR S~CTtn~ING T~E LOGICAL FJLF 

000003 A 6~62 TGFAIO fiJJ 
5563 * 

000004 A 6564 TGFTRO E~J 4 

6565 * 
0000~6 A 6566 TGFRC1 £QJ 

6567 * 
noooo7 A 6568 TGFRR~ EUJ 7 

AI~ 0 RES S 0 F I/ r, T A H L F. F. N T IH F u R A U F FE: ~ 
ASSIGNED TO THtS FtLE (POOL EMT~Y) 
2 wORilS CONTAINING THF TnTAL H nF LOGICAL 
RECORDS IN T~E FILE 
1 NORO COUNT nF TnE H 
PEH CVL 
1 1<HJRO C(Jm.!T OF r,..E # fiF t'1GICAL REC · l~n!; 

WITHIN A SECTQR,IF THE LOGICAL RFCnRD 6569 * 
6570 * 
6571 * 

IS LARGER THA'~ THE SFC:TilR StlE Hi{S TS Tt-!f 
NU~~ER OF SECTORS ~lTHI"' T•iE RE~nQ~l 

000010 A 6572 TGFL.~Z ft:J . J 

6573 * 
1 ~~RO COlJNT OF T~E H OF ~YTES I~ ~ LOGtCA . 
Jotf. cn~o 

~00011 A 6574 TGFLBZ Etl J 1 WflRO COlJ"'T OF Tt-4€ ._ OF BYTES IN A Sf"Cl(IR 
6575 * 

000012 A 6576 TGFTYP EtH 
6577 * 
6578 * 

000012 A 6579 TGFUCS EQ ·J 
6580 * 
6581 * 

to 

tn 

Ft~ST ~YTE nF THIS ~ORI' IS THE nNf 
CHARACTER FJLE TYPE '~' TS A ~ASTER 
CHAQACTER ftL£ TYPE 'V' TS A ~~Rt,AL~ 
SE CnNO R V TE llF T to4 t S •£'1R tl ! S A ')~I E 

CHARACTER OPf"'/CLnSE SWIT~~ 1 0' IS !1 P F "' 
CLOSf.O 1 C ' I S 

CI00013 A 6582 TGFSPA EtH 11 2 wnRO FitE. SPACE STATUS 
15583 * IF SPACE AVAILAHLE **** 
65841 * IF FILE ABOVE LflAO LOA() 
6 5·8 5 * I F F I L E F II L L F I' L L 

00(')015 A 6586 TGFUMl> ftJu 13 1 j!j('IQO USAGE MQOE 
6587 * 'U' THE FILE lS UPDATE 
6588 * 'R' THE FILE IS REAOONLV 

000015 A 5589 TGFELT EQJ 14 ADDRESS OF ELE~ENT TABLE 
55go *********************************************************************** 

C-16 
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-

000017 
000021 
000022 
C'\00023 

varian data machines 

VORT'lCII OASMR nATtUS 

65Y1 * C0 '1"40N F l i. E CONTR OL REC n Rn * 
6~92 * THE f ll LLIJ~ l~· G AREA CONTAINS THE P ~R Ti n~ J F THE FILE CONTROL * 
6~Q3 * ~fCORO THAT IS THE SAME FOR BOTH MASTf~ 4N0 VARIABLE FILE TYPES• 
659A *********************************************************************** 

A 659~ TGFFIL EUJ 15 NA~f OF FILE AS STOREO TN CONTROL RECORD 
A 6~g6 TGFL fl~ EOJ 17 LOCK ~ORO 

A 6~97 TGFflu EfJJ lA TASK 1.0. OF TASI( 11/JT.,_ .LOCK !')N FILE 
A 659A TGFCNf EQ J 19 Lf'lGICAL Rf.CnRO Cl')tJ"4T Fl tR THIS FILE 2 wORD S 

6599 *********************************************************************** 
6600 * * 
6601 * MASTE~ FILE' ll lllll,ll.IE OESr.RTPTtnN * 
6602 * * 
66 03 *********************************************************************** 

000025 A 6604 TMFPR'1 EIJJ 2t 2 wORD Al"' ARY It CO"lTAINtNG THE CLnSEST 
6605 * PRIME b TU THt f~fAL • OF REC1ROS IN THE 
6b06 * FI LE 

000027 A 6607 TMF~L"l Efl J 23 1 ~ O RO LENGTH (IN ~YT~Sl OF T~E ~Et 
6608 * 
6f\09 * 
6610 *********************************************************************** 
6~11 * • 
6612 * VARIA~LE FILE U ~IQ0E OESCRTPTICIN * 
6613 * * 
6614 ~······································································ )00025 A 6~15 TVFLN~ EQ J 21 AO ORESS OF VARIABLE LIN~AGE TA~Lf 
6616 * 

)00026 A 6617 TVFCC~ EQ •J 
6ti18 * 
6619 * 

)00030 A 6620 TVFNXT E~ J 24 
6621 * 

I 0 0 0 J 2 A 6 6 2 2 T V F U 5 E E I) 1.) 26 
6623 * 

no0033 A 6624 TVFLMT fQJ 27 
662~ * 

00034 A 662e TvFLCY ~~~J 28 
6627 * 
6628 * 
662g • 
6630 * 

)0036 A 6631 TVFCUP EQJ 30 
ee32 * 

C-17 

2 ~ O RO RELATIVE RfCORO # 

CYLINDER CONTROL RfCnRO 
THIS CONTAI~S '~ ONE' 
2 ~ O RO RELATIVE RfCORO # 

RECORD IN THIS CYLINDER 

OF TH€ CUQREIIIT 
IF NO CCR !~ USE 

1 ,.. ORO COUNT OF HiE ~LJ,..RER OF ~ECOQOS USEO 
I N THIS CYLINO~R 
1 WOR0 1 LOA0 1 LIMIT THE N OF RR~S A8 0V E 

WHICH NEW CHAI~S SHOULD NOT SE AOOEO' 
2 ~ORO RRN OF THE CCR IN THE FI~ST CYL NOT 
'AT OR ABOVE' LOlO ll~IT IF ALL CYL'S ARE 
A~OVE LOAD. THE HIGH OPOER AYTE IS 'L' ANO 
THIS IS THE FIRST CYL. 'NOT FULL',I' ALL 
CYL.'S ARE FULL THIS CO~TAINS 'FUL~' 
FIRST BYTE IS AN UPDATE INDICATOR FOR THIS 
CCR 'N' MEANS IT HAS NflT BEEN UPOATfO 

--- __ , __ ... __________________ ..,. .. ____________ , __ , _______ , .. ____ .... --- _.,__,__ ... _ ..... _ .. _ ,,. __ ....... ...... --· ..... -
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varian data machines ----------------------......, 

IJ I) ~ T X I T IU S "'~ nATBAS 

6633 * ' II ' "'fANS IT HAS HEEIII UP(.> ATEO 
6634 *********************************************************************** 
6·635 * * 
6636 * ~A~IAHL~ FILE L t N KPAT~ TABLE * 
6637 * * 
6638 *********************************************************************** 

10000 A 6639 TVLPN ~ EnJ 0 4 •ORI>S (~ CHA~ACTE~S) OF LINKPATH NA~E 
6640 * THE FIRST 2 ~nRrlS (4 ~YTES) ARE THE ~ASTER 
15 6 A t * F J L E t-. A M E T H I 5 L I 1'111( 1 S C l 11\1 N E C T E n T tJ , T H E 
6~42 * NEXT ~ w0ROS(4 AYTES) IS THE LINKPAT~ ~AME 

·1000.4 A 6643 TVLCfH) En ·J 4 1 liiiPRO RECORD C!IOE UNIQ UE. TO THIS L.INKPATH 
6644 * lF THE LlNI<PATiot IS f.(llo4t-1CH~ TO ALL RECOR D 
6~45 * TYPf~ THIS IS '**' 

·0005 A 6646 TV L V L ~ EC:J 5 1 wnRO COIJNT J ~ ~YTFS HEPRESENTlNG THF 
6~47 * DISPLACEMENT Tn THIS LINK FROM T~E ~EGIN• 
6648 * NING nF THE LflGICAL RECORD 

0006 A 6649 TVLVI< ll f ll.J 6 AS TVLVLO FOR THE I(EY IN THE VARIABLE REC• 
6650 * ORO 

0007 A 6ti51 TVLMLO EQJ 7 AS'TVLVLO' RuT OISPLACE,.. EN T FOR LINKPATH 
61552 * I N lo4ASTER REC I)IW 
6653 *********************************************************************** 
66 54 * * 
6ti55 * ElEME NT T A~l E * 
6656 • * 
6657 *********************************************************************** 

)000 A 66~8 TEL~AM E~J 0 2 WOROS(4 BYTES) WHlCH IS THE LAST 4 BYTES 
6659 * OF THE ELEMENT ~AME • THE FIRST 4 A~E 
6660 * ASSUMEO • THEY ~UST (BY DBGfN) BE T~E NAM 
6661 * OF THE FILE 

1002 A 6662 TELCOO EQu 2 1 wORO ~ECO~O CO~E U~TQUE FOR THIS ELEMENT 
6663 * IF THIS ELE~ENT IS CO~MON TO ALL RECORDS 
6e~4 * IT lS '**' 

t003 A 666~ TELFTY Eou 3 FIRST BYTE IS THE 'FIELD TYPE' t.E. 
6666 * 'K' IS A KEY 
6667 * 'L' IS A LINKPATH 
6668 * 'R' IS A ROOT IN MASTER RECORDS 
6669 * ' t (8LANI() IS A NORMAL ELEMENT 
6670 * PRETTY USElfSS EXCEPT IN ~ASTER FILE RECORDS 

1003 A 6611 TELL.E~ Ea~ 3 SECO~O BYTE IS A ONE CHARACTER LEVEL • 
8672 * 

tOO~ A 6673 TELOSP EQU 
667~ * 

• 

C-18 

1 WORD 
NING 

OISPLACEMENT(IN BYTES) 
OF THIS RECORD TO THIS 

,.-ROM B!GtN• 
!L!M!NT 
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varian data machines 
• 

• 

VIHHXIT I'ASM~ OAT~IIS 2201 Hll li RS 

tOO~ A 6675 TELLF..N EtJ ·J 5 1 '" ORO LENG Tli ( I ''J BYTfS) OF THIS ELE · ... ENT 
6~76 **********************~************************************************ 
6677 * ~FLATIVF t.AHELS fflR FtLE/C:Yll"'UER CD"JTQflL RfCCHtnS * 
6678 ***********************************************************~*********** 
667g * 

)000 A 6680 VCRNXT EQJ 
)002 A 6681 VCRUSE EOJ 
)003 A 6~82 VCRL~T EOJ 
l004 A b683 VCR1ST ErJ J 
1014 A 6~84 VCRENO EQJ 

6tH~5 * 
1000 A 6~86 CCR~AM EDJ 
1002 A 6667 CCRLf'~ EQJ 
1003 A 66H8 CCRTI~ EQ J 
)004 A 6~8g CCRC~I T EQJ 

6690 • 
)006 • 6691 MCRENO E!JJ 
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1~ 

u 
2 
3 
4 

6 

VUIHXIr nASM~ 

6692 EJEC 

FIL~ NAME 2 ~ lNilS 

L f1 C K w 0 R 0 1 w 0 R rl 
TASK 1. 11 . O ~NI NG 

Cll lJNT OF RECnRUS 
2 wnROS 

I)ATBAS 2201 l'i t.JtJ ~ s 

LllCK 
USE O 

1 ...,OR O 
I N HitS FILE 

6~93 *********************************************************************** 
6694 * * 
669~ * 1/J ~ACR~ C~NTR 1lL dLOCK EXPA"'Sl nN * 
6696 * * 
6 69 7 *********************************************************************** 
6tiQR * 

)000 A 611QY l OHJS~ E C.' J U 2 111 1.\ ~ f> JS~ X Tfl t /r) S li PE ~V I5tJ R 
67 00 

r>00 2 A 67 0 1 
67 0 2 
67 03 
6704 
6705 

00()3 A 6706 
67 0 7 

·0004 A 67 n8 
67 0 9 

•0005 A 6710 
6711 

t0 006 A 6712 

* 
! OH STS 
* 
* 
* 
* 
J()~L II fll 

* 
IOflFC13 

* . 
IOrilT J 5 
* 
IOHlrJC 6 

1 w () ~ 0 5 T A T lJ S t1 F I I 1'1 R E fJII E 5 T • S I G N B t T n N 
H~ 0 I C A T E 5 C rJ "1 P L E f 1 U ~· , Lt 1 w r) R 0 E loi ( ~ l G M T • 
~1'1ST) BIT ON l-J OtCATES U~REC IJVERAHLE l/1'1 
ERwOR 

L Chi 0 R 0 E R H cH T S A ~ f L n G I C A L 11· ·H T :f 

ADDRE SS OF FC B 

I/ 0 CONTROL TI·H~El l ) AOORESS 

' 
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VORTXIt O ASM~ I'>AT8AS 2?. 0 1 1'4 fl tJ R S 

6713 EJEC: 
671. *********************************************************************** 
6715 * ·* 
6716 * FILE PARTITION CONTROL HLOCKS • (MOO ~LE TA8LEl * 
6717 * * 
6718 * A ~OGIC~L FtLF (TOTAL FILE) MAV CONSIST ~ F MULTIPLE NON•CONTtGJOUS * 
6719 * OlSK. AREAS tALLEO PARTITIO NS • NO P'AUTITI Q~ ~AY EXCE£0 J~,788 * 
672 0 * 5 E C T n ~ S • ALL SECT n R S ARE 1 2 0 ~ 0 R I) S ( 2. 0 BYTES ) L ! ) N G * 
6721 * TI'4~RFF V RE ALL ~UFFE~S ALL OCATED ARE 120 WI)R DS LUNG * 
6722 * t~ QR ·>E~ TO PRnVIO~ SOME ERRO~ CHECKING EACH PARTITIO N. ~TLL HAVE • · 
6723 * A~r nPERATING SY~TE~ FILF. GE~E~ATE D FuR IT. THESE FILES ~EQUIRE * 
6724 * A CONT~nL ijLOCK (FILE C O ~TUOL BLryCk) THESE FILES ~ILL 8! * 
6725 * - - - * 
6726 * GE~ERATE O WITH ~~~ 8YTE ~ A ~ES, wHERE T~€ FI~ST FOUR BYTES ARE * 
6721 * THE f ' lTAL FILF. tvAME u •o THE LAST Till () A~F. NY4fRIC .PART I T!I)N SEQ ~E~CE• 

6728 * ~LI 1AERS FQOM ~0 TO 99. * 
6729 * AL fM UU GH RECO~OS•PER•8L O CK wi LL REMAI N A VALl O INPUT CONTROL * 
6730 * IT ~lLL Sf JGNO~f l') • ~ 0 ST O~AGE ~ILL RE GENFRATEO ANil IT CAN * 
67Jt * !'iAiE ~ · o EFFECT * 
b7J2 * IF THf L ~ GlCAL REtORO SIZE IS LES~ T~•~ 24 0 HYTES ONL.V O~E * 
6733 * 8UFFE R t~~~lL.L ~ E GF.NEIHTEO (OF 120 "' lJ ~ n S - SF.'CT IJ R SIZE) * 
6734 * tF THF LOGICAL ~ECORO SIZE IS GREATE~ THAN 240 BYTES 08GEN wiLL• 
673~ * GENERATE AS MANY BUFFERS DF \20 WOROS AS ARE NECESS~RY * 
6736 • Tn EQUAL OR EXCEED THAT RFCO~O LE~GTH * 
6737 • .• 

noOOOU A 6738 TMOFC~ EQJ 0 THIS IS THE FILE CONTR OL HLOCK GEN~RATEO • 
b73Sl * FOR THIS PART! TIO~l *· 
6740 **************•******************************·************************** 

"00000 A 6741 FCBRL~ EOJ 0 LOGICAL RECnRO LENGTH 
6742 * 

000001 A 67•3 FC~AOO ED ·J l OATA AOORESS 
614. * 

000002 A 67·~ FCAACS EQJ 2 ACCESS MODE (FIQST ~VTE) 
61.6 * 

00a002 A 67•7 FCAKEY EQu 2 PROTECT KEY CSEtO~O BYTE) 
6748 * 

000003 A 874g FCaCSN E~ ·J 3 CURRENT SECTOR N0 M8E~ 
6150 * 

000004 A 6751 FCSCEN fU ~ 4 ·c u~RENT END OF FILE SfCTOR NUM8E~ 
8752 * 

000005 A 87~3 FC81ST EQJ Fl~ST SECTOR • 
6754 * 
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OOOOOt; ' 6755 FCHLST E r:, J LAST SECTOR ., NdM~fR OF SECTnRS I~ TI-llS 
675~ * PARTITION 

000007 A 67~7 FCM~A ·"t ED •J 7 FILE NM'IE•J ... o~ns, Tt1E FUM,_.AT 
6758 * IS OESCRIBEO I:-.1 CO,..totENTS PREF!XT~G T1-4IS 
6759 * 0 f F I N I T J 0 t.J 

'l00012 A 6760 T~OLOIIi EO •J 10 2 •OHDS LOIIIF.ST R~N I~ T._.IS PART T T I ·J N 
6761 * 

000014 A 6762 TMOHlti En J 12 2 WORilS HIGHESf ~R ... I "' THIS !)ARTITtn'll 
6763 • 

000016 A 6164 HmNUM EOJ 14 2 wORDS NUMRER ilF LOGICAL RECnQnS { N T1-4IS 
6765 * PART ll JON 

nono2o A 67t;6 TMOL UN EU J 1~ LOGICAL UN .IT NLJM'iEROVE 
6167 * 

10/2fi/75 0AT8AS 

6768 E.JEr. 
67~9 *********************************************************************** 
677n * * 
6771 * LOG ~ECORn PREFTX OESCRTPT!O N • 
6772 * * 
6773 ************************************************************~********** 

01J0 0t10 4 6174 TLGL~~ E ~ J 0 LE~GTH OF LnG RECORD IN BYTES I ~0~0 
1)77~ * 

1"1 0 0 0 0 1 A 6 7 16 T L G SF.~ € fJ ,J l 2 o11 n ~ n S E R 1 A L tt •1 F L. i) G R E C 0 R D 
6777 • 

0<10003 A 6778 TLGPN~ f O.J 4 wnRn PROGRA~ NAME 
677'J * 

,, 0 0 0 0 7 A 6 7 8 0 T L (; t) T ~ E lj d 7 
67~ 1 * 

~0001~ A 67ij2 TL~F~~ EtJ :J 1 0 
678J * 

fl~0014 A 67H4 TL~RRN f i)J 1?. 
61d5 * 

Cl<>not6 4 678~ TLGREC EnJ 
6787 * 
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VOHTXIT OAS.MR OA TB~ S 2201 l'iO ·.IWS 

6788 EJEC 
6789 ********************************************·*************************** 
67~0 * IJSEA AEGIIII P!AAA\ofETER TARLE * 
e791 * nus IS THE FOR~UT flEFINITHlN OF THE IISER PROGRAM'~ * 
67~2 * 'SINON ·SC~EMA 1 * 
6793 * * 
61~4 *********************************************************************** 

nooooo A 67~5 TURPG~ fQ ·J 0 4 WORD (8 BYTE) LOGICAL NAME OF USER PAOGR 
679~ * 

000004 A 6797 TUBOTB En •J 
679·8 • 

000007 A 6799 Tt.HUCS EIJ.J 
6800 * 
6801 * 
6802 • 
6803 * 

OOOCJ12 A 680~ TUBOPf EQJ 
6805 .• 
b806 * 
6807 * 
6808 * 
6809 * 

fHE 

000000 A 6810 TU8flL EQJ 

6811 * 
000002 A 6812 Tu8Mfl0 ftl .J 

• 

6813 * 
681~ * 
6815 * 
6816 * 
6817 • 

7 

10 

3 -'ORO ·(6 SYTE) \IA ·'1f OF OATA BASE "100ULE 

3 1'40RD (6 
1 A001'11LY' 

8YT~ ACCESS MODE) AS FOLLO~SI 
Ofi'IIOTES USER PROGRA~ WILL NOT 
UP rlAff T~~ "ATA HAS€ 

'UPDATE' OENllfES THE IISEH PQOGRA .. wiL.l 
UPOATE THf ~ATA SASE 

1 ~ORO (2 ~VTE) LnG OPTION FIELn AS FOLLOW 
1 LG' OENOT.ES LIJGGING REQUESTEO 
1 NL' NO LOGGt~G QEQllfSTEO 

f 0 L L tJ IIi I N G 3 EN T R I f S REP ij E S.f N T A S.E r , R f P f A T E 0 F 0 R ~ A C ~ F l L E 
ACCESSED RV THE USER 

0 

2 

2 ~0~0 NAME OF FILE 

2 ~!!ORO 
1 SHRE 1 

ACCESS MOOE ·FOR THE 
0'€NOTES THE USER 
THE -FILE . 
OENOT£S THE US£R 
FILE 

SPECIFTEO FILE 
IIIILL NOT UPDATE 

Will. UPOATE THE 

000004 A 6818 TUBSTA EDJ 2 ~ORO FIELn TO RECIEVE TH~ STATUS CODE ON 
681~ * R£TURN FROM SINO~ 
6820 *********************************************************************** 

010670 R 6821 ENOAT8 EQu * 
6822 -ENO 

0 ERRO~S ASSEMBLY COMPLETE 
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