~ 6 o

I* Specifications Board Office des normes

Supply and Services Approvisionnements et Services
Canada Canada

CODASYL
FORTRAN DATA BASE

FACILITY
JOURNAL OF DEVELOPMENT

THIS REPORT HAS BEEN PREPARED BY THE FORTRAN DATA
BASE MANIPULATION LANGUAGE COMMITTEE OF THE CON-
FERENCE ON DATA SYSTEMS LANGUAGES (CODASYL), AN
ORGANISATION COMPOSED OF VOLUNTEER REPRESENTA-
TIVES OF COMPUTER MANUFACTURERS AND USERS IN INDUS-
TRY AND THE FEDERAL GOVERNMENTS OF CANADPA AND
THE UNITED STATES OF AMERICA.

110-GP-2
January, 1977

Price 4.00




Copies of this document may be ordered from:

Materiel Data Management Centre
Department of Supply and Services
Ottawa, Ont., Canada.

K1A 0S5

Price is $4.00 per copy, including packing and mailing. Remittances, which
should be sent with orders, may be in either Canadian or U.S. Funds and
should be made payable to the Receiver General of Canada. When ordering,
please quote title precisely as shown on cover.




CODASYL
FORTRAN DATA BASE

FACILITY

JOURNAL OF DEVELOPMENT
January 1, 1977

Version 1.0
of the
Codasyl Fortran
Data Base Manipulation Language Committee

Address Comments to:

Chester M. Smith, Jr.

214 Computer Building

The Pennsylvania State University
University Park, Pa. 16802



FOREWORD

It is the pleasure of the Conference on Data Systems Languages
(CODASYL) to submit this first publication of the FORTRAN DBML
Committee. The report reflects the work of some of our most
dedicated members and is intended to provide a true FORTRAN-level
interface to a Data Base Management System.

The applicability of these specifications reinforces our 1971
decision to divide what was a single Data Base Specification into
two general categories:

1. elements supporting independent data description; and

2, elements enabling programming languages. to interface
properly with data described in that independent data
description language.

This division has enabled the various CODASYL groups to work with
a manageable degree of independence while preserving the
capability of gathering the CODASYL Data Description Language
(DDL) together with its COBOL Data Manipulation Language (DML) and
now its FORTRAN DML to form a coordinated, powerful and machine
independent data base management package.

We realize that the task is far from complete and, for this
reason, continue to work in these areas as well as those of Data
Base Administration, End User Facilities, and Operating System
Control Language. Having access to CODASYL-described data bases
via both COBOL and FORTRAN widens tremendously the spectrum of
systems users possibly served by our specifications. With this in
mind, we expect that, as implementation and application of these
CODASYL tools widen, interest in modifications, additions and
indeed whole new areas of investigation will appear and will
continue. to provide the incentive to seek solutions.

While these FORTRAN specifications are new, they do represent
serious work by industry experts. We therefore invite
implementation and application of the <concepts and pledge
CODASYL’s support as a forum to air, negotiate and improve their
practicability.

Your comments on and participation in this and all other CODASYL
activities are welcomed and sincerely encouraged.

rlon 7. (frrsa—

. L. Jones
Chairman, Executive Committee
Conference on Data System Languages
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ABSTRACT

This document summarizes a facility to allow the FORTRAN user to
manipulate data bases. It is based on both the CODASYL DATA BASE
FACILITY([6] and the draft of the new ANSI FORTRAN standard[l].
This report describes in detail the semiotics of a set of data
manipulation language (DML) statements and Sub-schema data
definition language (DDL) statements intended to be in the spirit
of FORTRAN.

The document is intended to stand alone and to be as complete as
possible in specifying a data base facility for FORTRAN.

ACKNOWLEDGMENT AND DISCLAIMER

This Journal of Development is a product of the FORTRAN DBML
Committee of CODASYL. As with all CODASYL specifications, this
language is considered to be an industry language and not the
proprietary property of any individual or organization.

Any organization interested in reproducing this CODASYL report and
its specifications in whole or in part, ttising 1ideas from this
report as the basis for an instruction _‘manual or for any other
purpose; 1s free' to do so. However, all such organizations are
requested to reproduce the following acknowledgment paragraphs in
their entirety as part of the preface to any such publication.
Any organization using a short passage from this document, such as
o book review, is requested to mention SCOUARYL" 1h
acknowledgment of * the source, but need not quote the
acknowledgment in full.

"FORTRAN DML is an industry language and is not the
property of any company or group of companies, or of any
organization or group of organizations.

"No warranty, expressed or implied, is made by any
contributor * or_ By Jany CODASYL Committee as to the
accuracy and functioning of this programming system and
language. Moreover, no responsibility is assumed by any
contribut@ryQ.or by the committees, 1in connection
therewith."
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The Conference on Data Systems Languages (CODASYL) presents this
as the first Journal of Development of its FORTRAN Data Base
Manipulation Language Committee. This report 1is intended to be a
complete description of the features necessary to make the
facilities of a CODASYL data base system available to the FORTRAN
user.

As computer technology evolves, several facts are beginning to
dictate the course of this evolution. Included in these facts are
that the size of the stored files is growing and the vast majority
of the data is not even computerized at this time, but will be as
time permits. In addition to this, the cost of magnetically
storing data continues to drop as the physical size of the devices
available to contain this data dramatically increases. It is also
observable that scientific theories often await testing because
the data are simply too hard to prepare. It is also disturbing
that the needed data are often available, but not in a form that
can be adapted to the programming expertise of the 1interested
person. It is a stated objective of a data base system that the
programming be kept as simple as possible, and the data in the
data base as independent as possible of the programs that use the
data.

Additionally to ensure that the data in a data base are put to the
best use possible, it is reasonable to have widely-accepted
programming languages enhanced with the capability of allowing use
of the data. Because so many scientific and engineering programs
are written in FORTRAN, and because so much research and
development comes from these programs, a group of people
interested in enhancing this language with data base capabilities
met in 1974 under the auspices of the Conference on Data Systems
Languages (CODASYL) and formed a committee to look into such
specifications for FORTRAN. This committee has been guided by two
general sets of specifications, ANSI FORTRAN and the CODASYL DBLTG
Report.

Discussions yielded the specific syntax of commands that take the
form of a command verb generally followed by a list of parameters
enclosed in parentheses. The parameters are separated by commas,
as is common in FORTRAN. A nested series of parameters without
parentheses is used 1in some commands, in the traditionmal FORTRAN
manner. Even though twenty new statements have thus been added to
FORTRAN, this method was felt to be a better approach than simply
describing a series of procedure calls.

Preserving the recent enhancements to the FORTRAN language, a
"keyword" form of command parameter has been used extensively.
The decision to use the keyword form, rather than the positional
form, is expected to provide more understandable data base command
selection. It is believed that this will contribute to the
reliability and maintainability of the programs, and facilitate
the learning of the command syntax.
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Preface

The committee adapted the DBLTG semantics to FORTRAN with little
modification. Consequently the COBOL and FORTRAN DML statements
are purposely quite similar. The Committee decided to define a
dynamic naming capability for records, sets, and realms during
execution of the FORTRAN program. This - .will = facllitate «the
programming of on-line interpretative data base systems.

The mechanical difficulties of producing the multiple versions and
modified versions of the syntax definition 1led to a decision to
modify it so that the description could be produced and edited by
computer. The 1long vertical braces, long vertical brackets and
long vertical bars, that were hand-drawn in previous versions of
the syntax definitions, are no longer used in the new version.
The short one-line vertical bar to represent the use of "or" has
been introduced to provide some of the capabilities supplied by
the previous long vertical form. The new definition method has
some of the characteristics of Backus Normal Form(BNF) mnotation
and some of the characteristics of the previous braces used in the
COBOL documentation. Preliminary common element definitions have
been used to simplify the overall commands and to provide improved
clarity, as well as to facilitate the physical gpasWgets of the
definitions. The overall results are that the syntax definitions
can now be prepared and modified by on-line text editors and
printing systems.

The committee believes that the order of ©presentation of this
document should not include terms that are already familiar to the
reader experienced in data base systems, but that these well known
terms and concepts be presented in  the glossary. Excellent
supplemental information 1is available in documents 1listed 1in
Section 7.,

Committee members who contributed to the first draft and their
respective organizations were:

Chester M. Smith, Jr., Chairman, The Pennsylvania State University
Robert W. Drake, Vice-Chairman, Honeywell Information Systems

John M. Tyler, Secretary, Louisiana State University

Melvin E. Black, Editor,sIllinois Power Company

Seth S. Cohen, Digital Equipment Corporation

Thomas J. Harris, Sperry-Univac

John B. Mc Lean, United States Air Force

Kenneth Sperka, Social Security Administration

Wood Rehling, Control Data Corporation
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2. DATA BASE CONCEPTS AND NOTATIONAL RULES

This chapter contains essentially those concepts and notational
rules that are uniquely pertinent to this document. The remainder
of the data base terms, that may be necessary as additional
background for less experienced readers, are contained in the
Glossary (See Section 8).

2.1 DATA BASE CONCEPTS

2:1.1 Data Base Facility

A data base facility is a generalized software support capability
for storing data in, and retrieving data from, a data base. It is
activated by or for a wuser program, and provides control and
access in a standardized manner.

The concepts of data control and access have evolved from the
earlier notion that each program creates and manipulates its own
data, independent of other data that exist in the computer system.
The concept of a data base, shared among several programs
simultaneously, places additional requirements on the computer
system which has access to that data base:

1. Data therein must be accessible in a form and order which
is suitable to each individual language.

2. Data therein must be simultaneously accessible to all
executing run units.

3. Data integrity must be protected from unfavorable results
that could occur during simultaneous access by different
run units.

4., -Data must be protected from unauthorized access.

The FORTRAN Data Base facility provides access to and control of a
data base in accordance with the above requirements.

2.1.2 Data Base Environment

The environment in which a FORTRAN program accesses a data base
consists of at least the following:

1. The data base itself, consisting of all the data that are
to be accessed.

2. A Data Base Control System (DBCS) that provides the
interface to the data base.

3. A Schema which describes the structure of the data base.
4., A Sub-schema which describes that portion of the data base

which is to be used by the FORTRAN program, and describes
the form in which the FORTRAN program will use those data.
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Data Base Concepts

5, A FORTRAN program containing statements and phrases
pertaining to the data base.

2.1.2.]1 Data Base Control System

The ' DBES 18" that : collection of fuanctions whidchy “in conjunction
with the operating system, accesses the data base.

2,1.2.2 Schema

The description of the entire data base is known as the Schema.
The Schema is written in the language defined in the CODASYL Data
Description Language Journal of Development.

2.1.2.3 Sub=-schema

The description of that portion of the data base the®€ aJgiven
FORTRAN program is to access 1is known as a Sub-schema. A Sub-
schema is written in the FORTRAN Sub-schema language.

2.1.3 Relationship Between Schema and Sub=-Schema

Many characteristics of the data in the data base are fixed by the
Schema and cannot be changed by the Sub-schema and/or the FORTRAN
program accessing the data, i.e. Set Order Selection, Data Base

Procedures, etc. Other characteristics can be specified
differently in the Sub-schema and the Schema, e.g. the type of a
data item. The DBCS performs any necessary transformations

of data during retrieval and storage.

FORTRAN Sub-schemas are stored in the Sub-schema Library. A
FORTRAN program uses a Sub-schema by specifying its name in the
INVOKE statement.

The first statement of a Sub=-schema is the SUBSCHEMA statement,
and it identifies which Schema the Sub-schema is associated with.
Therefore, in a data base environment, there is a unique triplet
of a Schema, a Sub-schema, and a FORTRAN program which, when bound
together, performs the functions of the user-specified program.

The compilation of ‘the Schema, the Sub-schema, and the FORTRAN
program may each @®of®ur Wt different times., Additionally, the
binding of these three may also occur at different times.
The following specifies some possible times when binding may take
place. The®, control and availability of these options are
implementor-defined.

1. FORTRAN compile time.

2. Sub-schema compile time.

3. Execution time.

4. Any other implementor-defined time.
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Data Base Concepts

2.1.4 Records in the Data Base

A record in the data base is conceptually like a record in a file,
in that it is a collection of data items. However, the data base
record is significantly different from a record in a file '1In a
number of ways. A data base record is not necessarily a
physically contiguous collection of data items. In #fact, data
items that make up the record need mnot be stored in the data base
at all if they are described as virtual derived data items.
Regardless of the method of storage in the data base, the DBCS
assembles the record as described in the Sub-schema and makes it
available to the FORTRAN program, or stores the record generated
by the FORTRAN program.

Each Record Description entry in the Sub-schema describes one
record type. There is an arbitrary number of occurrences of that

record type stored in the data base.

2.1.4.1 Data Base Keys

A data base key 1is a conceptual entity whose value uniquely
identifies an occurrence of a data base record. A data base key
is not part of any data base record, but 1its value may be accessed
or used by a FORTRAN program.

When an occurrence of a record type is initially stored in the
data base, the DBCS assigns a unique data base key value to the
record. The value remains invariable for that record wuntil the
record is logically removed from the data base. After that time,
the DBCS can reassign that data base key value to a new record
occurrence.

2.1.4.2 Realms

A realm ‘is a named logical subdivision of the data base. It is
that portion of the data base that contains all records having a
specified range of data base key values. Realms are defined in
the Schema.

2.1.4.,3 Sets, Set Types, and Set Occurrences

The seét is a 'basic structural unit of the data base. A set type
is a named collection of record types. One record type is defined
as the owner of the set type, and one or more other record types
are defined to be members of the set type. In the data base, each
occurrence of the owner record <constitutes a set occurrence. A
member record type, in turn, can be defined to be the owner of
other sets of different types. In the data base, a set (an
occurrence of an owner record and occurrences of its member
records) is identified by the owner record.

Each set type has an order specified for its member records, to
permit the DBCS to control the sequence of storage of new member
occurrences into the set. A set selection criterion is associated
with each set type to aid the DBCS in selecting a specific owner
record occurrence and_ ‘thus a specific set occurrence of that ‘set

types
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Data Base Concepts

2.l 40361 “SetOrdexring

The set ordering criteria defined in the Schema for each set type
determine the logical ordering of the occurrences of the member
records of that set. The physical order of the member records in
the data base is independent of the logical ordering specified by
the set ordering criteria specified in the Schema. In addition,
the set ordering criteria for each set type can be different, so
that a record occurrence that 1is a member of two different set
types could be subject to retrieval in two entirely different
orders. The set ordering criteria of a set type can be any of the
following:

l. In an order based upon the values of data items appearing
in the record’s occurrence.

2. In the order of storage of record occurrencg@sW gither
fArst in. the set-ior PTast dn the set.

3. Procedurally selected, either immediately¥Qpr¥r to or
after a record occurrence selected by the FORTRAN program.

4, Any other criteria as specified in the Schena.

206l vl 32 °Set iMembership

There are two storage classes and two removal classes of set
memberships.

2.1.4.3.3 Storage Class of Membership

A record type’s storage class of “membership in a given set type
determines the conditions under which records of that record type
become members of sets of that set type. A record’s storage class
of membership can be either AUTOMATIC or MANUAL. If' it 1is
AUTOMATIC, the record automatically becomes a member of that set
when the record is initially stored in the data base. If MANUAL,
the record can become a member of that set only if it has been
previously stored in the data base and a CONNECT statement 1is
applied to it.

A record type’s,removal class of membership in a given set type
determines whether or not a record occurrence of that record type
can be removed from membership in a set occurrence of that set
type, once a member. A record’s removal class of membership is
independent f 41its storage class of membership. A record’s
removal class of membership can be either TRANSIENT or PERMANENT.
1f it is PERMANENT, the record can only be removed from membership
in that set by executing an ERASE statement; if TRANSIENT, the
record can be removed from membership in that set by execution of
a DISCONNECT or ERASE statement.

Page 10 FORTRAN DATA BASE FACILITY



Data Base Concepts

2.1.4.4 Record Placement and Selection

When a record occurrence is initially stored in the data base, its
logical placement is determined by one of several means. When the
record is subsequently retrieved, it is selected and identified
for retrieval by one of several means. :

2.1.4.4,1 Currency Indicators

Currency indicators are quantities that are maintained by the DBCS
to keep track of record retrieval and storage. There is one
unique currency indicator for each rumn wunit and, in addition, one
for each REALM available to that run unit, one for each set type
available to that run unit, and one for each record type available
to that run unit. Unless the action 1is specifically suppressed,
the DBCS automatically updates the currency indicators when a
record of a given type is retrieved, stored, or modified. The
contents of a currency indicator consist of a data base key value
that identifies a record.

2.1.4.4.,2 Location Modes

Each record type description in the Schema has associated with it
a LOCATION MODE that is used by the DBCS in determining how to
assign a data base key value to each record occurrence of the
specified record type when it is initially stored in the data
base. The LOCATION MODE of a record type can specify that the
DBCS is to assign a specific data base key value, or a data base
key value based on the value of data items in the record, or a
data base key value that is closely related to the data base key
values of members of a given set.

2.1.4,4.3 Set Selectjoy

Each member type of a set type has associated withe dt- SET
SELECTION criteria as defined in the Schema. The SET SELECTION
criteria specify the method to Dbe used by the DBCS to select a
specific owner record occurrence of a set of that set type, and
thus select the member records of that set occurrence.

2.1.4.4.4 Record Selection Expressions

Record = Selection Expressions are specified in the FIND/FETCH
statements of a FORTRAN program for the purpose of selecting a
specific record occurrence in the data base for subsequent use.
See Section 2.4. :

2.1.4.5 Data Base Procedures

Some of the functions of the DBCS can be controlled by Data Base
Administration procedures during the execution of i-cani-objlecit
program, rather than by the more common declarative control. This
procedural control 1is achieved through the use of data Dbase
procedures. A data base procedure is a routine to which control
is transferred during the execution of an object program, as
defined in the Schema or in the Sub-schema. Note that the data
base procedures are not explicitly called by the FORTRAN program,
but are invoked automatically by the DBCS.

FORTRAN DATA BASE FACILITY Page 11



2.2 NOTATIONAL RULES

In defining the statements described in this report, a special
meta-notation is used. The notation resembles Backus Normal Form
(BNF) and has been chosen for simplicity of representation. The
following paragraphs further describe this notation. The reader
should note that the syntax definitions found 1in this report
should be interpreted via the rules for BNF and these three
additional high-1level rules:

1. The source statements for the FORTRAN Data Base Facility
(both Sub-schema and DML) follow the rules for comments,
continuation lines, statements and statement labels < as
defined in FORTRAN [1] Sections 2.3, 3.2, 3.3, an§ 3. 4%

2. 1In the DML statements the rules for blank characters are
as defined in FORTRAN [l] Sections 3.1.6 and 3. 3% The
Sub-schema DDL statements also follow thesg . MIlIWMe except
for the restrictions that blank characters must not be
embedded in words (keywords or identifiers) and adjacent
words must be separated by one or more blank characters.

3. A comma that 1is normally defined  in Ehe msyntds - for a
statement may be deleted if it follows immediately after a
left parenthesis or another comma, €.g-

ERASE ( ,PERMANENT ) becomes ERASE ( PERMANENT )

4. The parentheses enclosing a list may be deleted if the
Tigt“is sdngular, e g:-

REALM = ( ENG ) . becomes REALM = ENG

The following paragraphs comprise a brief tutorial on  the meta-
notation used in this document.  Readers familiar with the use of
BNF may proceed to Section 3 after briefly reviewing the following
paragraphs. 1f the reader is unfamiliar with BNF, it is suggested
that the examples be compared to the syntax rules and that the
following paragraphs be reviewed whenever difficulty is
encountered.

The definitions found in this document describe syntactically
correct statements. The mechanism used for this purpose is to
provide a "syntax skeleton" for each Sub-schema and DML statement.
A syntax skeleton is formed from a set of syntax component names,
delimiters, and keywords, which may be grouped by special
notational symbols. The notational symbols denote optional,
alternative, mandatory, or repeated sequences which may ~ogccur..in
the FORTRAN source statement. The following conventions apply
within a syntax skeleton:

1. Identifiers represent keywords in the source statement;

j.e. the occurrence of a keyword is used to establish the
context of subsequent syntactic units.

Page 12 FORTRAN DATA BASE FACILITY



Notational Rules
Syntax skeleton: REALM=<db name>
Statement usage: REALM="AB-ACCT"’

The syntax skeleton above shows a keyword REALM to be
followed by an equal sign and a meta-symbol <db name>
phrase. The statement wusage of this skeleton shows that
the keyword REALM is used to establish the context of "AB-
ACCT’ (which has replaced the meta-symbol <db name>
phrase). The interpretation of the above statement usage
is that “AB-ACCT’ is to be used as the name of a data base
realm.

2. Commas, parentheses, and the equality symbol represent
corresponding symbols in the source statement (see the
previous example).

3. Angle brackets "<" and ">" enclose the name of a meta-
symbol. (see the previous example) .

4., Brackets "[" and "]" enclose optional clauses. An
optional clause is one which may be omitted or occur once,
unless repetition is indicated:

Syntax skeleton: STATUS=<integer>[,<integer>]

Statement usage: STATUS =4
or STATUS=4,9

This syntax shows a keyword STATUS which is to be followed

by the equal sign and an 1integer. The integer may
optionally be followed by both a comma and a second
integer.

5. A vertical bar "|" separates alternative choices.

Syntax skeleton: INSERT |MODIFY |STORE
Statement usage: INSERT

or MODIFY

or STORE

A single selection is to be from the list of alternatives
presented.

Syntax skeleton: {RECORD |SET}=<db name>

Statement usage: RECORD=‘REC~-NAME-1"
or SET="NAME-OF-SET"

The braces in the skeleton are used to enclose the range
of alternative choices in order to avoid ambiguity in the
syntax skeleton. The braces ("{" and ' ")}") do not actually
appear in the statement usage; they are only for wuse in
analyzing the syntax skeleton.
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Notational Rules

6. Braces "{" and "}" enclose a clause from which exactly
one phrase must be chosen (See the previous example) .

7. Repetition "..." 1is used to indicate that the preceding
phrase or clause may be repeated one or more times.

Syntax skeleton: STATUS=<integer>[,<integer>]...

Statement usage: STATUS=9
or STATUS=9,10
or STATUS=9,10,11,12

This syntax skeleton indicates that an indefinite sequeéence
of integers (separated by commas) may follow the equal
sign. Note that the repetition indicator "..." i@ fpMied
only to the immediately preceding syntactic ynigd¥, TasX the

optional clause.
Syntax skeleton: LIST=<integer>...

Statement usage: LIST= 1
or LIST= 42
or LIST= 12V

This syntax skeleton indicates that the <integer> phrase
meta-symbol may be repeated indeMpifely, but that it must
occur at least once.

Meta-symbols are wused to name commonly-used syntax skeleton
components or clauses. When the name of a meta-symbol occurs in a
syntax skeleton, the rules found in e definition of that meta-
symbol are to be applied. The weehanism for defining a meta-
symbol is:

<meta-symbol-name> ::=
syntax rule

This definition is fedd, »"A meta-symbol-name is defined by a

syntax rule". The syntax rules used in the definition of a meta-
symbol follow the conventions listed previously.
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Notational Rules
Syntax skeletons:
<retain> ::=
<retain-1> | <retain-2>

<retain-1> ::=

RETAINING =({ [RECORD] [,REALM]
[,SET |[{SET=<db names>}]})

<retain-2> ::=

RETAINING = MULTIPLE

Statement usage:

RETAINING=(RECORD,REALM)
RETAINING=(REALM, SET)
RETAINING=(REALM,SET="ABC")
RETAINING=(SET=("ABC’, DEF”))
RETAINING=MULTIPLE

The first four examples show statement usage of the <retain-1>
phrase; the last example is the <retain-2> phrase. Note the
difference in the SET=<db name> clause construct, where several
names are enclosed in a parenthesized 1list {’ABC ', "DEX") —and.a
single name need not be parenthesized: SET="ABC”.
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Notational Rules

2.3 META-SYMBOLS

The following paragraphs discuss -the meta-symbols used in building
the rules for the FORTRAN DML statements. Refer to Section 4 for
the semiotics of individual statements.

2.3.1 Arguments

<argument> ::=
ag Wefined:  in FORTRAN. [ 1] 'Section 15.6.2.3.

2032 Character Constgg&

<xchar cofi>» &=

as defined in FORTRAN [l] Section 4.8.1 with a maximum length
not to exceed 30 characters.

2.3.3 Character Expression

<char exp>» :=
as defined in FORTIRAN [l]wSectdion 6% 2.

2.3.4 Character Variable

<char’ var» =
as defined in FORTRAN [l] Sectiom O&\ 492,

2.3.5 Data Base Key

<db key> ::=

integer variable as defined in FORTRAN [} 8.4l with ainon=
negative value.

A data base key is a logical "address" which is interpreted by the
DBCS  to identify a dq8ire® record occurrence. The wvariable

holding a data basegkey isjof type integer.

2.3.6 Data Base Name

<db name> ::=
<record name>|<set name>|<realm name>|<char exp>

1. The <record name> phrase is used to indicate the name of a
record which is found = “in the Sub-schema. The
representation of the <record name> phrase must follow the
rules for a well-formed FORTRAN symbolic name as defined
in FORTRAN [1l] Section 2.

2. The <set name> phrase is used to indicate the name of a
set - type which is found in: the Sub-schema. The
representation of the <set name> phrase must follow the
rules for a well-formed FORTRAN symbolic name as defined

Page 16 FORTRAN DATA BASE FACILITY
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in FORTRAN [l1] Section 2.

The <realm name> phrase is used to indicate the name of a
realm type which is found in the Sub-schema. The
representation of the <realm name> phrase must follow the
rules for a well-formed FORTRAN symbolic name as defined
in FORTRAN [l] Section 2.

The <char exp> phrase is used to represent the name of a
record, set, or realm which is found in the Sub-schema but
is either:

a. Not a well-formed FORTRAN symbolic name (See also
Section 3.2 on the ALIAS statement), oOF

b. The name of an appropriately dimensioned CHARACTER
variable which contains the desired record, set, or
realm name during execution of the user’s FORTRAN
program (See CHARACTER variable as defined in FORTRAN
[I] "Sectlion. 8%4.2).

Note that name formation rules for record, set, realm and
Sub-schema names are those used in the Schema for symbolic
names, while rules for item names are those for FORTRAN
symbolic names (compare with identifier in Section
2% 31l )s

This report uses the <db name> phrase to identify entities
which are manipulated by the Data Base Control
System(DBCS). These entities are records, sets, and
realms. They are not FORTRAN data structures in the sense
that their names may be used in expressions or assignment
statements. Record, set, and realm constructs are logical
structures at increasingly abstract conceptual levels. The
DBCS manipulates these entities in performing DML
statements. The ultimate result of the DBCS action may be
the acquisition or  alteration of program variables
contained in one or more data base records.

*****************************************************************

*
*
*
*
*
*
*
*
*

%
RECORD=<db name> phrase may be constructed as: *

*

RECORD=EMPNO - a record name in the Sub-schema *
RECORD=AA2134 - a CHARACTER variable *
RECORD="EMP-NUMB* =~ literal name of a record *

in the Sub-schema *

*

Ak kkkkkkkkkkkkkkk ke hkhhhkkh Ak hhhhhhhhhhhhhkhhhhhhhhhhhhhhhhhhdhdk

2.3.7 Data Base Names

<db names> ::=

<db name>| (<db name> [,<db name>]... )

1.

More than one name may be supplied in certain of: the

FORTRAN DATA BASE FACILITY Page 17
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constructs allowed herein. An example 1is the FINISH
command. The syntax shown previously indicates that a
single name may be used anywhere the <db names> phrase is
found, or a parenthesized 1list of names may be used
wherever the <db names> phrase 18 : Legal, : Thus . the
following examples are valid use of the <db names> phrase
as shown in the FINISH syntax:

FINISH ( REALM="PAYROLL’)
FINISH ( REALM=(’ PAYROLL’,FICA,INSURE))

The use of (”PAYROLL ", SFEICA:{ INSURE) {8, a valid
construction of the <db names> phrase.

2. Individual 1implementations of DBCS may refr4¢GLy the
maximum number of the <db name> phrase occurrences within
the <db names> phrase.

*****************************************************************

* *
* REALM=ENG *
* REALM=( ENG ) *
* REALM=( ENG, MFG ) *
* REALM=( ENG, MFG, SHIP ) *
* REALM=( ‘ENG’ , “MFG® , SHIP! ) *
* REALM=( VARXYZ , VARABC , SHIP ) *
* *
* *

***************************************************************

2, 3.8 Data Base Procedure

<db . proc> (i=
<subroutine name>[(<argument>)]

2.3.9 END Phrase

<end> 2=
END={<statemént number>|{<subroutine name> [(<argument>)] }}

The <end> phrase allows dynamic selection ofi the action to be
taken when the DBCS encounters the end of a set or realm (status
code 02100) during execution of a FETCH or FIND statement. The
<end> phrase specifies, for the statement attempted, the statement
number or the subroutine name (and arguments) to receive control.

1. If the <statement number> phrase 1is used, the indicated
statement must appear in the same program unit as that
containing the END=<statement number> cleause s eig.if the
DML statement containing the <end> phrase is in the main
program body, then 'the statement referenced by the
<statement number> phrase must also occur in the main
program body.
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2y If the END=<subroutine name> clause is used, the indicated
subroutine must be available to the FORTRAN program. If
the routine invocation requires arguments, a parenthesized
argument list may be used.

¢ If an <end> phrase 1is used, the indicated program unit
address receives control after the DBCS has completed
initial <cleanup actions. The special registers (See
Section 5) are not cleared by the DBCS, but contain
information related to the end-of-set data base status
value causing the transfer of control to take place. Thus
the <end> phrase control statement number or subroutine
may utilize the special registers. Note that an <end>
phrase will be executed instead of any USE statements in

force.
I I s I s s s s I TIITEIII Y

* *
* END=999 *
* END=DBESUB %
* END=RECOVR ( 210, DBRELM, DBREC ) *
* *
Kkdhkhhkkhhhhkhk Rk hhh kA hhhhhh ko hhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkk

2.3.10 Error Phrase

<error> ¢ :i=
ERR={<statement number>|{<subroutine name> [(<argument>)]}}

The <error> phrase allows dynamic selection of the action to be
taken when the DBCS returns a non-zero status at the completion of
a DML statement. The <error> phrase specifies, for the statement
attempted, the statement number or the subroutine name (and
arguments) to receive control.

1. If the <statement number> phrase 1is used, the indicated
statement must appear in the same program unit as that
containing the ERR=<statement number> clause; e.g. if the
DML statement containing the <error> phrase is in the main
program body, then the statement referenced by the
<statement number> phrase must also occur in the main
program body.

R . If the ERR=<subroutine name> clause is used, the indicated
subroutine must be available to the FORTRAN program. If
the routine invocation requires arguments, a parenthesized
argument list may be used.

FORTRAN DATA BASE FACILITY Page 19
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3. If an <error> phrase is used, the ‘indicated program unit
address receives control after the DBCS has completed
initial cleanup actions. The special registers (See
Section = 5) are not cleared by the DBCS, but contain
information related to the non-zero data base status value
causing the transfer of control to take ‘pléce. ‘Thus, the
<error> phrase control statement number or subroutine may
utilize the special registers. Note that an <error>
phrase will be executed instead of any USE statements in
force.

*****************************************************************

* *
* ERR=999 ¥
* ERR=DBESUB *
* ERR=RECOVR ( 210, DBRELM, DBREC ) »
* *
B T T T L L L I L L R AL LR R RS R L bbb

o 311l -Tdentdfier

<identifier>

as defined in FORTRAN [l] Sectionm 2.5, This in turn refers
to FORTRAN [l] section 2.2, where a symbolic name is defined.

2.3.12 Identifier Item

<id item> ::=
<identifier>
An <id item> phrase is a variable as defined in FORTRAN [1]
Sections 2.2 and 2.5% The DBCS uses the value of the
variable as a calculation key during set selection (See

Section 3.4) when so directed by the Sub-schema.

92.3,13 Tdentifiexr Ligt

<id lbars =
<id spec> [y <id spec>] ...

2.3.14 IdentifherySpecification

<id spec> ::=

Input list item, as defined in 12.8.2.1 of FORTRAN [ ] 5" ‘o
implied DO list as defined in 12.8.2 of FORTRAN [ e
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2.3.15 Integer Constant

<integer> ::=
as defined in FORTRAN

2.3.16 Item List

<item list> ::=

<item spec> [,<item spec>]

2.3.17 Item Specification

<item spec> ::=

Notational Rules

[1] 8eetion As3.l,

Input list item as defined in FORTRAN [1] .8c2. L

2.3.18 Realm Name

<realm name> ::=
the name of a realm in the Sub-schema. See the <db name>
phrase in Section 2.3, 68 4nd Section 3.3, The REALM
Statement.

2.3.19 Record Name

<record name> ::=
the name of a Sub-schema record type. See the <db name>
phrase in Section .3.6 and Section 3,355 The RECORD

Statement.

2.3.20 Retaining Clause

<retain>
<retainl>|<retain2>
If the user

to be changed by the action
phrase must be wused with

which can have a retaining clause are FETCH,

FORTRAN DATA BASE FACILITY

does not wish the data

base currency indicators

of a DML statement, the <retain>
that statement. The statements
FIND and STORE.
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FORMAT 1. Retaining Individual Currency Indicators.

<retainl> ::=

RETAINING=( [ RECORD][,REALM][,SET|{SET=<db names>}])

FORMAT 2. Retaining all Currency indicators

Cretaln2> 1=

RETAINING= MULTIPLE

If more than one keyword clause 1is used 1in a <retain>
phrase, then the keyword is enclosed in a parenthesized
list. If the SET=<db names> option is wused as the sole
clause in the <retain> phrase, then it must ‘be enclosed in
parentheses, e.g. see the following examples.

If the keyword REALM is used, no realm currency indicators
are updated.

If the keyword SET is wused without . specifying the <db
names> phrase, no set type dquiMaghncy indicators are
updated.

If the keyword RECORD is used, no record type currency
indicators are updated.

If the SET=<db name> clause is used, the currency
indicators for the indicated set(s) are not updated.

If the keyword MULTIPLE is used, no realm, set or record
type currency indicators are updated.

The retaining clause allows the wuser to keep certain data
base currency indicators in their previous state while
executing DML statements which would otherwise update
these currency indicators.

khkhkkkhkkhhhkkhhhhhhkhhkhhhhhhahhhhthhhhhhhbhhhhbhhhdbhhhhdhhhhhhrhhdx

*
*
*
*
*
%*
*
*
*
*
*
*

Page 22

*
RETAINING=MULTIPLE *
RETAINING=RECORD *
RETAINING=REALM *
RETAINING=( RECORD ) *
RETAINING=( RECORD, REALM ) *
RETAINING=( SET=EXEMPT ) *
RETAINING=( SET=( HOURLY , EXEMPT ) ) *
RETAINING=( RECORD, SET=( HOURLY , EXEMPT ) ) *
RETAINING=( RECORD, REALM, SET=( HOURLY , EXEMPT ) ) *

*

*

kkkkhihkkkdbhhhhhhhhhhhhdhb bbb hhhhhhhhhhhhhhhhhhhhhhhhhhokkk
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2.3.21 Schema Item Name
<schema item name> ::=
the name of a data item in the Schema.

2.3.22 Schema Name

<schema name> ::=

the name of an object Schema. This name follows the rule for

an <identifier> phrase.
2.3.23 Set Name

<set name> ::=

the name of a Sub-schema set type. See the <db name> phrase

in Section 2.3.6 and Section 3.4 on the SET statement.

2.3.24 Statement Number

<statement number> ::=
as defined in FORTRAN [l] Section 3.4.

2.3.25 Status List

<status list> ::=

a sequence of character constants enclosed in quotes
separated by commas. See Section 4.15.

2.3.26 Subroutine Name

<subroutine name> ::=
as defined in FORTRAN [l] Section 18.2.3.

2.3.27 Sub=schema Name

<subschema name> ::=

the name of an object Sub-schema. This name follows
rules for an <identifier> phrase.

2.3. 8pUsage

<usage> ::=

[ PROTECTED |EXCLUSIVE |CONCURRENT ][, RETRIEVAL|UPDATE]

1. The PROTECTED option prevents any other run unit

updating affected realms. Other run units may access

realm readied in this mode.

and

the

from

a
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The EXCLUSIVE option prevents any other run unit from
executing a READY statement for the affected realms.

The CONCURRENT option allows other run units to ready the
affected realms for RETRIEVAL or CONCURRENT update.

The RETRIEVAL option permits only access to the affected
realms.

The UPDATE option permits both access to, and modification
of, the contents of the affected realms.
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2.4 RECORD SELECTION EXPRESSIONS

Record selection expressions are used to specify the criteria
whereby the DBCS is to select a record in the data base. The
record thus selected becomes the current record of the run unit,
upon which subsequent statements may operate when accessing the
data base. A record selection expression is used only in the FIND
and FETCH statements. If a currency indicator is wused, either a
current record or a record relative to a current record is
selected.

<rse> ::=

<rse 1>|<rse 2>|<rse 3>|<rse 4>|<rse 5>|<rse 6>|<rse 7>
There are seven formats of the record selection expression. These
formats permit both relative and absolute selection criteria.
Records may be selected according to their contents, data base key
values, or by currency indicators. The various record selection
expressions are used as follows:
Format 1 - <rse 1> Direct Access
Format 2 - <rse 2> Calculate Mode Access
Format 3 - <rse 3> Set Search Access
Format 4 - <rse 4> Positional Access
Format 5 - <rse 5> Currency Indicator Access

Format 6 - <rse 6> Set Owner Access

Format 7 = <rse 7> Set Occurrence Selection Rules Access

2.4.,]1 Format 1 = Direct Access

<rse 1> p 3=

KEY=<db key> [, RECORD=<db name>]

1. The name supplied as the <db key> phrase must reference an
integer variable or function as defined previously.

2. The record name phrase is optional, If used, it acts as a
check in order to ensure that the object record of the
statement has the indicated record type. If the object
record 1is not of the indicated type, an exception
condition occurs (See Section 5, Exception Handling).
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2.4.2 Format 2 = Calculate Mode Access

Xrga -2y .=
{DUPLICATE|ANY} , RECORD=<db name>

The record referenced by the <db name> phrase must have a
calculation location mode.

1. When the ANY phrase is used, the calculation key values in
the record area referenced by the <db name> phrase are
used to calculate the data base key value of the
identified record. If more than one record in the data
base contains calculation key values equal to those in the
associated record area, the record identified is  the one
whose data base key has the lowest value.

2. The processing of the DUPLICATE phrase is the same as for
the ANY phrase unless the calculation values of the record
identified are all equal to the <calculation key 1in the
current record of the run unit (obeying the rules for
comparison of operands in a relation condition). The DBCS
searches for the identified record beginning with the
current record of the run unit, and proceeds in sequence
by ascending data base key values. The first record found
after the current record of the run unit (with the proper
calculation key values) is the record identified.

2.4.3 Format 3 - Set Search Access

<rege 3> 3=
DUPLICATE, SET=<db name>. , USING=<id list>

The identifiers supplied by the <id 1list> phrase specified in the
USING clause must be defined = in the Sub-schema record description
entry of the current record of the set type indicated by the <db
name> phrase in the SET clause.

The DBCS selects the member of the set type referenced in the
SET=<db name> clause whenever:

1. The record type is equal to that of the current record of
the set named by the SET=<db name> clause, and

25 The contents of the data items (variables) referenced in
the USING clause are equal respectively to all those in
the current record of the set named in the SET=<db name>
clause (obeying the rules for comparison of operands in a
relational condition).
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The DBCS begins its search for the selected record at the current
record of the specified set type, and then proceeds to search in
the order defined by the set-ordering criteria for that set type.

2.4.4 Format 4 - Positional Access

<rse

4> ::=

<posit>[,RECORD=<db name>]{,{REALM|SET}=<db name>}

<posit> ::=

<int

{OFFSET=<int exp>}|FIRST |LAST |[NEXT |PRIOR
exp> ::=

an integer expression ( See FORTRAN [l] 6.1) which indicates
the ordinal position of a record within the realm selected by
the REALM=<db name> clause, or the current realm of run-unit
if the REALM=<db name> clause is not wused. Explicitly,
offset is measured from the initial record occurrence of the
set; i.e., zero means the owner.

| If the RECORD=<db name> clause is not used, all record

types specified in< the Sub-schema within the set
referenced by SET=<db name> clauses, or the realm
referenced by the REALM=<db name> clause, are considered
in evaluating the record selection expression.

2 If the RECORD=<db name> clause is used, only the indicated

record type 1is considered in evaluating the record
selection. All other record types are ignored.

B If the REALM=<db name> clause is wused, only a record

stored within the indicated realm is identified.

4, If the SET=<db name> clause is used, only a record that is

a member of the indicated set is identified.

e If both the NEXT and REALM=<db name> clauses are used, the

record identified is that whose data base key value is the
next higher, relative to the value of the data base key
value of the current record in the indicated realm.

8. If both the PRIOR and REALM=<db name> clauses are used,

the record identified is that whose data base key value is
the next lower, relative to the value of the data base key
value of the current record in the indicated realm.

7 If both the FIRST and REALM=<db name> clauses are used,

the record identified is that whose data base key value is
the lowest, relative to all records stored in the
indicated realm.

8. If both the LAST and REALM=<db name> clauses are used, the

record identified is that whose data base key value is the
highest, relative to all records stored in the indicated
realm.
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Notational Rules

If both the NEXT and the SET=<db name> clauses are used,
the record identified is the next member record of the
set, relative to the current member of the indicated set,
according to the ordering criteria for that set type.

If both the PRIOR and the SET=<db name> clauses are used,
the record identified is the prior member record of the
set, relative to the current member of the indicated set,
according to the ordering criteria for that set type.

If both the FIRST and the SET=<db name> clauses are used,
the record identified is the first member of the set in
which the current record of that set type is a tenant,
according to the set ordering criteria for the indicated
set type.

If both the OFFSET=<int exp> and the SET=<db name> clauses
are wused, the record identified is that whose ordinal
position in the set in which the current record indicated
(by the SET=<db name> clause) is a tenant, 1is equal to the
value of the <int exp> phrase. If the wvalue of the <int
exp> phrase is positive, the ordinal position is relative
to the first member of that set; according to the set
ordering criteria for that set type. If negative, the
ordinal position 1is relative to the last member of that
set, according to the set ordering criteria for that set.

2.4.5 Format 5 - Currency Indicator Access

<rse 5>

CURRENT [ ,RECORD=<db name>] [, {REALM|SET}=<db name>]

1.

Page 28

1f both the RECORD=<db name> and the SET=<db name> clauses
appear, the indicated record must be the current record of
the set type named by the SET=<db name> clause.

If both the RECORD=<db name> and the REALM=<db name>
clauses appear, the indicated record must be the current
record of the realm named by the REALM=<db name> clause.

If only the RECORD=<db name> clause is used, the record
ijdentified is the current record of the record type
identified by the <db name> phrase.

If only the SET=<db name> clause is used, the record
identified 1s the current ‘reécord of the set type
identified by the <db name> phrase.

If none of the optional clauses appear, the record
indicated is the current record of the rum unit.
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2.4.6 Format 6 - Set Owner Access

<rse 6>

OWNER, SET=<db name>

1'

2.

The set type referenced by the SET=<db name> clause must
not be a singular set.

The record identified is the owner of the set in which the
current record name of the SET=<db name> clause is a
tenant.

2.4.7 Format 7 - Set Occurrence Selection Rules Access

<rse 7>

RECORD=<db name>, [CURRENT] SET=<db name> [,USING=<id list>]

l.

The record identified has a record type equal to that
referenced by the RECORD=<db name> clause. The record
jdentified is a member of the set named in the SET=<db
name> clause.

If the CURRENT keyword is used, the record identified is a
member of the set in which the current member of the set
named by the SET=<db name> clause is a tenant.

If the CURRENT keyword is not used, the record identified
is a member of the set specified by the set selection
criteria of the set named by the SET=<db name> clause.

If the USING=<id list> clause is used, the contents of the
data items miamed (within the identified record) are all
equal to the contents of the data items, respectively, in
the record named by the RECORD=<db name> clause, according
to the rules for comparison of operands in a relational
condition.

If the USING=<id 1list> clause is not wused, the record
identified i.s the first member of the indicated set,
according to the set ordering criteria for that set type.

The DBCS begins its search at the first member record and .
proceeds in its search for the identified record according
to the set ordering criteria for that set type. The record
identified 1is the first one meeting the previous
requirements.

FORTRAN DATA BASE FACILITY Page 29



Notational Rules
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RECORD SELECTION EXPRESSIONS EXAMPLES :
*
Format 1. (KEY=DBK, RECORD=RECA) *
*
Format 2. (ANY, RECORD=RECA) *
(DUPLICATE, RECORD=RECA)
Format 3. (DUPLICATE, SET=DEPT1, USING=(A,B,C))
Format 4. (OFFSET=I1 RECORD=RECA, SET=DEPTI1)

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*

*

*

*

- *

(OFFSET=-5 , RECORD=RECA, REALM=EMPFIL) *

( FIRST , RECORD=RECA, SET=DEPTI1) *

( LAST , RECORD=RECA, SET=DEPTI1) *

( NEXT , RECORD=RECA, SET=DEPTI) *

( PRIOR , RECORD=RECA, SET=DEPTI1) *

*

Format 5. (CURRENT, RECORD=RECA, SET=DEPTL) *
(CURRENT, REALM=EMPFIL) *

(CURRENT) *

*

Format 6. (OWNER, SET=DEPTI) *
*

Format 7. (RECORD=RECA, CURRENT SET=DEPT1, USING=(A,B)) *
(RECORD=RECA, SET=DEPT1, USING=ABCDE) *

*

*

***************************************************************
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2.5 TENANCY CONDITIONS

There are three tenancy conditions; each returns a logical result

value,

indicating whether the current record of the run unit is a

member, owner, or tenant of the indicated set.

<tenancy condition> ::=

{MEMBER (<db name>)} | {OWNER(<db name>)} | {TENANT (<db name>)}

Only the set named by the <db name> phrase is considered
in determining the logical result value of the condition.

If MEMBER is wused, the result of the condition is .TRUE.
if the current record of the run unit is a member of the
indicated set.

If OWNER is used, the result of the condition is .TRUE. if
the current record of the 'run unit is the owner of the
indicated set.

If TENANT is wused, the result of the condition is .TRUE.
if the current record of the run unit is a member or an
owner of the indicated set.

If an argument is invalid, the result of the condition is
+FALSE. :

Ahkhhhhhhhhhhhhhhhhhhh kA hhhhhhhhhhhhhdhhhhhhhhhhhhhhhhhdhhhhhkk

*
*
*
*
*
*
*
%*
*

*

IF( MEMBER (EXEMPT)) GO TO 101 *
IF(.NOT. MEMBER(EXEMPT)) GO TO 102 *

IF( OWNER (EXEMPT)) GO TO 103 *
IF(.NOT. OWNER (EXEMPT)) GO TO 104 *

IF( TENANT (EXEMPT)) GO TO 105 *
IF(.NOT. TENANT (EXEMPT)) GO TO 106 *

*
s T e e Y Y L)
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2.6 MEMBERSHIP CONDITIONS

There are three membership conditions; each returns either .TRUE.
or .FALSE., indicating whether the current record of the run-unit
is first or last of SET, or whether the current set occurrence is
empty.

<member condition> ::=

{EMPTY (<db name>)} | {FIRST(<db name>)} | {LAST(<db name>) }

1s If the <db name> phrase does not reference a singular
EMPTY set, the object set occurrence is the one specified
by the current record of the set type referenced by the
<db name> phrase. If the <db name> phrase references a
singular set, the object set is that singular set. If the
object set has no members, the result of the EMPTY test 1is
.TRUE.

25 If the FIRST condition is used, the result will be .TRUE.
if the current record of run-unit is the first member
occurrence of the set identified by the <db name> phrase.

3. If the object set has members and the LAST test is used,
the result will be .TRUE. if the current member of that
set is the last occurrence in that set.

4., 1If the <db name> phrase is not a valid set-name oOr (for
FIRST and LAST) there is no currency of run-unit, the
result of the condition is .FALSE.

*****************************************************************

* *
* IF( EMPTY(EXEMPT)) GO TO 101 *
* IF(.NOT. EMPTY(EXEMPT)) GO TO 102 *
* IF( FIRST (EXEMPT)) GO TO 103 *
* IF(.NOT. FIRST(EXEMPT)) GO TO 104 *
* IF( LAST (EXEMPT)) GO TO 105 *
* IF(.NOT. LAST (EXEMPT)) GO TO 106 *
* *
Ak kkkkkhhhhhhhhhhhhhhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhrhhhhhhhhhhhhdxk
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2.7 NULLITY CONDITION

The nullity condition determines whether
assigned a value.

<null cond> ::

NULL ( <identifier> )
L - The
has been assigned a value.
2., The <identifier> phrase is a var

the Sub-schema. If the data i
attribute (no value), the result
is .TRUE. Otherwise the result i
name references a group item (
result is .TRUE. only if every
the null data attribute.

the

% A If an argument is invalid,

.FALSE.

IR R EE SRS RS S S SRR SRR SR R R R R E R R SRR
*

* IF( NULL (TAXES)) GO TO 101
* IF(.NOT., NULL(TAXES)) GO TO 102
*

Notational Rules

a specified item has been

<null cond> phrase determines whether a specified item

iable which must appear in
tem (variable) has a null

of the nullity condition
s +FALSE. 1If the variable
e.g. a record name), the
item within that group has

result of the condition is

kkkkkkkhkhhrhhhhhhkhhhhkk
*
*
*
*
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3. FORTRAN SUB=-SCHEMA

A Sub-schema for wuse by FORTRAN consists of an initial SUBSCHEMA
statement, followed by a set of ALIAS, REALM and SET statements,
followed by a set of RECORD and type-statements and terminated
with an END statement. It should be noted that a Sub-schema
program unit may not necessarily by compiled by a FORTRAN
compiler, but its converted form must be used by the compiler to
resolve references.

A FORTRAN Sub-schema must contain at least one REALM statement.

Privacy locks established in the Sub-schema are logically appended
to locks which are specified in the Schema, i.e., Sub-schema locks
do not override Schema-level locks.

The syntax of the SUBSCHEMA, ALIAS, REALM, SET, RECORD, .and type-
statements are described in the following sections.

The required order of statements and comment lines in the Sub-
schema is illustrated in the table below. Note 'that those type-
statements which immediately follow a RECORD statement are part of
that record.

khkkhkhhdkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhhdhhkhkkkhhhhhhkx

* * *
* * SUBSCHEMA statement *
* * *
* Akkkhhhhhhhhhhhhhhhhkkhhhhkhhhhhhkhkkhhkkkhkhhhkkkk
* * *
* * ALIAS statements *
* Comment * *
* T
* * *
* Lines * REALM and SET statements *
* * *
* LR E R EEEEEEE SRS SRR EEEEEE SRR R R R R RS RS2
* * : *
* * RECORD and type-statements *
* * *
Khkkkkhhhhhhhhhhhhhhhhhk Ak hkkhhhkkkhhhhkhhhhkkkkkkkkkkkkhkkkhhkk k%
* *
* END statement *
* *
hkkkkhkhkhhhkhhhhkhhhkkhhkhkhhhhhkhhhhkhkhhhkkhhhhkhkkhhkhhkkkhkk
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3.1 SUBSCHEMA STATEMENT

FUNCTION

The SUBSCHEMA statement specifies the name of the Sub-schema,
jdentifies the subject Schema to which the Sub-schema applies, can
specify privacy lock values associated with the use of the Sub-
schema, and can also specify data base procedure name(s) to be
called when the Sub-schema is invoked or finished.
FORMAT
SUBSCHEMA {<char con>|<schema name>} ,SCHEMA={<char con>|<schema name>
[,<subschema control>] ... [,<subschema lock option>] ...
[,<subschema key option>]
<subschema control> ::=
CALL <db proc> {BEFORE|AFTER|ERROR} {INVOKE|FINISH}
<subschema lock option> ::=
LOCK(<lock list>)=<lock spec>
43opk ‘List> 1:=
ALL | {<subschema lock type>[,<subschema lock type>]... }
<subschema lock type> ::=
INVOKING | ALTERING | LOCKS
<lock spec> ::=
<char con>|<db proc>

<subschema key option> ::=

KEY=<lock spec>

RULES

l. The Sub-schema is identified by either a <subschema name>
or a <char con> phrase as specified below:

a) 1f the <subschema name> phrase is used, the
representation of <subschema name> phrase identifies
the Sub-schema to the DBCS,

b) If the <char con> phrase is used, the value of the

<char con> phrase 1is used to identify the Sub-schema
to the DBCS.
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The <subschema control> phrase can be used to identify a
data base procedure which is to be called when an INVOKE
and/or a FINISH statement is executed. The data Dbase
procedure named by the <db proc> phrase will be called
according to the following rules:

a) If BEFORE is wused, the indicated data base procedure
will be called by the DBCS prior to execution of the
associated FORTRAN statement,

b) If AFTER 1is used, the indicated data base procedure
will be called by the DBCS subsequent to the execution
of the associated FORTRAN statement,

c) If ERROR is wused, the data base procedureswill "~ be
called by the DBCS only if an error is detected during
execution of the indicated FORTRAN statement as
described in Section 5.2 :

The <subschema key option> phrase is used during the
process of placing the Sub=-schema in a Sub-schema library.
1f, and only if, the KEY=<lock spec> clause satisfies the
privacy lock (if any) associated with ‘the process, the
Sub-schema is placed in the Sub-schema library. The rules
for forming the <lock spec> phrase are as follows:

a) If the <char con> phrase igspu8ed, the value of the
character constant represents the privacy key,

b) If the <db proc> phrase 1s “used, acceptance of the
privacy key will depend upon the execution of the
identified data base procedure.

The <subschema lock _option> phrase 1is wused to specify
privacy locks associated 'with the use of the Sub-schema.
The locks so specified must be satisfied by a PRIVACY
statement in a FORTRAN program.

A <lock 1list> phrase identifies individual privacy locks
which must be satisfied by a PRIVACY statement.

If INVOKING is used, the indicated <lock spec> phrase will
be used when wvalidating invocation of the Sub-schema by an

INVOKE statement in a FORTRAN program.

If ALTERING is used, the indicated <lock spec> phrase will

"be used when validating modifications to the Sub-schema.

If LOCKS is used, the indicated <lock spec> phrase will be
used when validating authorization to change any privacy
lock or privacy key phrase in the Sub-schema.

If ALL is wused, the indicated <lock spec> phrase will be

used as though INVOKING, ALTERING and LOCKS were
specified.
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10. If no <lock 1list> phrase is present, the <subschema lock
option> phrase is given a <lock list> phrase of INVOKING.

khkhkhkkhhhkhkkhhhhhhhhhhhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhihhhhihidk

FORTRAN:

SUBSCHEMA SUBl,SCHEMA="DATA-BASE’
SUBSCHEMA SUBl,SCHEMA='DATA-BASE’,KEY="DOIT’
SUBSCHEMA SUB1l,SCHEMA="DATA-BASE’,
CALL UMONTR BEFORE INVOKE,
CALL UCLOSE AFTER FINISH,
LOCK(INVOKING,LOCKS)="LOCK2"
LOCK(ALTERING)="0K TO ALTER’

COBOL:

SS SUB1 WITHIN DATA-BASE.
SS SUB1 WITHIN DATA-BASE
PRIVACY KEY IS "DOIT".
SS SUB1 WITHIN DATA-BASE
PRIVACY LOCK FOR INVOKING, LOCKS IS "LOCK2"

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
PRIVACY LOCK FOR ALTERING IS "OK TO ALTER". *
*
%*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

Ahkhkhhhhhhhhhhhhhh kb hhhhr kA hdb bk hhrhhhhhhhhhhhhhhhhhhhhhhdk
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3.2 ALIAS STATEMENT

FUNCTION

The ALIAS statement permits a name defined in the Schema to be
renamed within the FORTRAN Sub-schema. It is envisioned that the
ALIAS statement will be used to provide FORTRAN-acceptable names
for COBOL(Schema) named entities, specifically data item names
which the programmer references as conventional FORTRAN variables.
FORMAT

ALIAS [(<schema name type>)] <re-name> [,<re-name>]...

<schema name type> ::=

REALM|SET |RECORD | ITEM

<re-name>

{<char con>|<identifier>} = <name in schema>

<name in schema>
<char con>
The value of the <name in schema> phrase has the following syntax:

<realm name>|<set name>|<schema item name>|<record name>|
<record name>.<schema item name>

RULES

l. A <name in schema> . phrase which does not have the form
<record name>.<schema ditem name> is called an unqualified
reference. A <name in schema> phrase which has the form
<record name>.<schema item name> is called a qualified
reference.

2. If the <name in schema> phrase is a qualified reference
then the <&chema name type> phrase, if present, must be an
(ITEM).

3. If a (REALM) is present, the search group consists of the
subject Schema realm names.

4., I1f a (SET) is present, the search group consists of the
subject Schema set names.

5. If a (RECORD) is present, the search group consists of the
subject Schema record names.

6. If an (ITEM) is present and the <name in schema> phrase is

an unqualified reference, the search group consists of the
subject Schema data item names.
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12,

FORTRAN Sub-schema

If an (ITEM) is present and the <name in schema> phrase is
a qualified reference, the search group consists of those
subject Schema data item names which are contained within
the subject Schema record identified by the <char con> or
<identifier> phrase.

The <name in schema> phrase must be equal to exactly one
of the names in the search group.

If the <schema name type> phrase is absent and the <name
in schema> phrase 1is unqualified, the search group
consists of all the realm, set, record, and item names in
the subject schema.

The <char con> or <identifier> phrase 1in the syntax
becomes the alias of the <name in schema> phrase and is
the name that must be referenced by the FORTRAN program.

A given <char con> or <identifier> phrase may appear only
once in the ALIAS statements in the Sub-schema.

A given <name in schema> phrase may appear only once in
the ALIAS statements in the Sub-schema.

Note that the <char <con> or <identifier> phrase syntax
construct allows either literals representing COBOL-like
names, or an identifier, to be used when referring to
REALM, SET, or RECORD names. In the latter case, an
identifier must be formed according to the rules for a
FORTRAN identifier. 1If the Schema form of a name does not
conform to the FORTRAN identifier rules, a choice can be
made to require either that a literal be wused for the
name, or that an ALIAS statement be provided in the Sub-
schema to re-name the COBOL representation in a form
suitable to the FORTRAN program.

khkhkkkhhkhkhkhkhkhhhhhhhkhhhhhhkhhhhhhhhhohhhhhhhhhhhhhhhhhhhhhhhhkhhdd
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*
*
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*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

FORTRAN:

ALIAS FIELD1='FIELD-1"

ALIAS DATE2="REC1.DATE’

ALIAS(RECORD) PRIME="GROUP’

ALIAS AMT="PAY-AMOUNT ,TAX="LOCAL-TAX’
ALIAS “P-AMT = “PAY-AMOUNT’

MAPPING DIVISION.
ALIAS SECTION.

AD ==FIELD-1== BECOMES FIELDI.

AD ==REC1;DATE== BECOMES DATE2.

AD ==GROUP== RECORD-NAME BECOMES PRIME.
AD ==LOCAL-TAX==BECOMES TAX.,

*
*

*

%

*

*

*

*

*

COBOL: *
*

*

*

*

*

*

*

%

*

***************************************************************
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3.3 REALM
FUNCTION
The REALM statement specifies the realms that are to be made
available to a FORTRAN Sub-schema. It can also specify privacy

lock values to be associated with the use of the realm and data
base procedure(s) to be called when accessing the realm.

FORMAT

REALM<realm declaration>[,<realm declaration>]...
<realm declaration> ::=

<db name> [<realm control>] ... [(<realm lock list3)]
<realm control> ::=

CALL <db proc> {(BEFORE | AFTER | ERROR} <realm lock>
<realm lock> ::=

ALE- | {[EXCLUSIVE |PROTECTED]{RETRIEVAL | UPDATE}}
<realm lock list> ::=

<realm lock option>[,<realm lock option>]...
<realm lock option> ::=

LOCK<realm lock type>=<lock spec>
<realm lock type> :=

(<realm lock>[,<realm lock>]...)
<lock spec> :t:i=

<char con>|<db proc>
RULES

1. A declaration 1is established for each <db name> phrase.
This declared name may appear in a syntactic context which
requires a <realm name> phrase (See Section 2;3.85) .

2. If the <realm control> phrase is wused, the data base
procedure identified by the <db proc> phrase will be
called by the DBCS when the realm identified by the <db
name> phrase is readied by a FORTRAN READY statement. See

Section 3.1, tules 2a; 2b5 and 2¢ for. & description of the
action of the keywords BEFORE, AFTER and ERROR.
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A <realm lock> phrase can have one of seven possible

constructions: EXCLUSIVE® RETRIEVAL, EXCLUSIVE. "UPDATE,
PROTECTED RETRIEVAL, PROTECTED UPDATE, RETRIEVAL, UPDATE
or ALL. If ALL is used, the action of the <realm lock>

phrase is as though EXCLUSIVE RETRIEVAL, EXCLUSIVE UPDATE,
PROTECTED RETRIEVAL, PROTECTED UPDATE, RETRIEVAL and
UPDATE were specified.

If no <realm lock type> phrase is present, the <realm lock
option> phrase acts as though a <realm lock> phrase of
RETRIEVAL were specified.

hhkkkhkhhhhhkhhhhhhhhhkhhhhhhkhkhdhhkhhhhhhhhhhhhhhhhhhhdhhhhkhhhhhkhkdk
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FORTRAN:

COBOL:

khkhkkkhhkhkhhhkhkhkhdhkhhhhhhhhhhhokhhhhhhhhhhhkhhhhhhhhhhhhhhhhhhhk

REALM REALMI1,REALM2

REALM REALMI
CALL PROC1 BEFORE EXCLUSIVE UPDATE (LOCK="LOCK1"),
REALM2 (LOCK(EXCLUSIVE UPDATE)="EU’,
LOCK(RETRIEVAL)="R")

REALM SECTION.
RD REALMI.
RD REALM2.

REALM SECTION.
RD REALM1 PRIVACY LOCK IS "LOCKIL".
RD REALM2 PRIVACY LOCK FOR EXCLUSIVE UPDATE IS "EU"

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
PRIVACY LOCK FOR RETRIEVAL IS "R". *
*
*
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3.4 SET STATEMENT

FUNCTION

The SET statement specifies the sets that are to be made available
to a FORTRAN Sub-schema with provision being made to specify one
or more selection algorithms for a set occurrence. It can also
specify privacy lock values to be associated with the wuse of the
set and data base procedures to be called when using sets.
FORMAT
SET <set declaration> [,<set declaration>]...
<set declaration> ::=

<db name>[(<set option> [,<set option>]...)]
<set option> ::=

<set control>|<selection option>|<set lock option>
<set control> ::=

CALL <db proc> {BEFORE | AFTER | ERROR}

{ {INSERT|REMOVE} | {FIND|FETCH}

[OWNER | NEXT | FIRST | LAST | PRIOR, | VIASET | OFFSET]}

<selection option> ::=

SELECTION ({RECORD=<db name> ,ENTRY <db name>=<entry specifier>
[,<path specifier> ] ...} | DBPROC=<db proc>)

<entry specifier> :;=

SYSTEM| CURRENT |<calc entry>|DIRECT(<db key>)
€calc entry>. =

CALC<key list>
<key list> ::=

(<key item>[,<key T temdl mineh
<key item> ::=

<id item> [=<identifier>]
<path specifier> ::=

PATH = (<db name>[,<key item>]...)
<set lock option> ::=

LOCK<set lock list>=<lock spec>
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<set loc
ALL
<set loc
CON
<lock sp
<ch
RULES

1.

10.

FORTRAN

FORTRAN Sub-schema
K Ldgt> 11w

| {(<set lock type>[,<set lock type>]...)}

k type> ::=

NECT |DISCONNECT |FIND |ORDER |[MODIFY|FETCH
eay =
ar con>|<db proc>

Each <set option> phrase has an object set which is
defined to be the subject Schema set referred to by the
set <db name> phrase which immediately precedes that <set
option> phrase.

Each <selection option> phrase has an entry set which is
the subject Schema set referred @ to by the ENTRY phrase.
If no entry set is used, a data base procedure is used to
specify the entry set dynamically during execution of the
FORTRAN user’s program.

Each <path specifier> phrase has a path set which is the
subject Schema set referred to by the <db name> phrase of
that <path specifier> phrase.

No two record <db name> phrases in the same <set option>
phrase may refer to the same subject Schema record.

The subject Schema record referred to by a record <db
name> phrase must be defined as a member record of the
object ‘set.

If a {sel®tion option> phrase has no <path ' specifier>
phrases, the ENTRY phrase must refer to the object set.

If a <selection option> phrase has any <path specifier>
phrases, both of the next two constraints apply:

The path set of the 1leftmost <path specifier> phrase must
have an owner record which is a member record of the entry
Set.

The path set of the rightmost <path specifier> phrase must
be the object set.

If a <selection option> phrase has more than one <path
specifier> phrase, then the following constraint must be
true for each adjacent pair of <path specifier> phrases :
The path set of the right <path specifier> phrase of that
pair must have an owner record which is a member record of
the path set of the left <path specifier> phrase of that
pair.
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13,

14.

15.

16.

17%

18.

19.

20.

2.
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The SYSTEM phrase may be present only if the entry set is
a singular set. :

The DIRECT phrase may not be present if the entry set is a
singular set.

The <calc entry> phrase may be present only if the owner
record of the entry set has a Schema defined LOCATION MODE
IS CALC...DUPLICATES NOT ALLOWED clause.

If a <db key> phrase is a <variable name> phrase, that
<variable name> phrase must have an integer data type.

An <id item> phrase which appears in an <entry specifier>
phrase must be contained within a subject Schema record
which is the owner of the entry set.

An <id item> phrase which appears in a <path specifier>
phrase must be contained within a subject Schema record
which is the owner of the path set.

Each <id item> phrase in a <calc entry> phrase must refer
to a calc key defined in the Schema definition of the
owner record of the entry set.

The number of <id 1item> phrases M. the <calc entry>
phrase must equal the number of calc keys defined in the
schema description of the owner record of the entry set.

The <key item> phrases in the first <path specifier>
phrase must be defined in the Schema in such a way that
the aggregate User Working Area value of these <key item>
phrases cannot be equal to the aggregate data base value
of those <key item> phrases in more than one occurrence
of the owner record of the path set within the selected
occurrence of the entry set.

The <key item> phrases in the second and subsequent
<path specifier> phrases must be defined in the Schema in
such a way that the aggregate User Working Area value of
those <key item> phrases cannot be equal to the aggregate
data base value of those <key item> phrases in more than
one occurrence of the owner record of the path set within
the selected occurrence of the immediately preceding path
set.

A declaration is established for each set type identified
as a <db name> phrase. This declared name may appear in a
syntactic context which requires a <db name> phrase. If a
<db key> phrase 1is an <identifier> phrase, a declaration
is established for that <identifier> phrase. This
declared name may appear in a syntactic context which
requires a variable name. The declared name 1is given an
integer data type.
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variable name. The declared name is given the data type
and characteristics of “the " wia"“1cten>t During “set
selection the contents of <identifier> are implicitly
transferred to <id item> for wuse as a calculation key
value by the DBCS.

23, During.  the  run-time execution of a  FIND or FETCH
statement, the <selection option> phrase causes the set
selection criteria, specified in the Schema for the
subject schema record referenced by the <db name> phrase
(See Section 2.4) as a member of the object set, to be
replaced by the set selection criteria specified in the
<selection option> phrase. The -<selection option> phrase
has no effect on other DML statements. A <variable lock
list> phrase is wused to specify individual privacy locks
in the Sub-schema which must be satisfied by corresponding
values in PRIVACY statements.

24. If a <set control> phrase is used, the data base procedure
identified by the <db proc> phrase will be called by the
DBCS when the set identified by the <db name> phrase in
the <set declaration> phrase is accessed by the indicated
DML statement type(s). See Section 3.1, rules 2a, 2b and
2c for a description of the action of the keywords BEFORE,
AFTER, and ERROR.

25. A <set lock option> phrase is used to specify individual
PRIVACY locks in the Sub-schema which must be satisfied by
a corresponding value in a FORTRAN PRIVACY statement.
Once a given privacy lock has been satisfied, the
corresponding FORTRAN DML statement type may be executed.

26. If the keyword ALL is used in a <set lock 1list> phrase,
the resultant action is as though a <set lock list> phrase
of CONNECT, DISCONNECT, FETCH, FIND, ORDER, and MODIFY
were used.

27. If no <set lock 1list> phrase 1is wused, the <set lock
option> phrase acts as though a <set lock list> phrase of
FIND were specified.
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* *
* FORTRAN: *
* *
* SET SET1,SET2,SET3 *
* SET SET1(LOCK(CONNECT,FIND)=‘'CF-LOCK") *
* SET SET1(SELECTION(RECORD=RECI, *
* PATH SET2(S2=S3,S4=S5),PATH SET3(S6=S7))) *
* %
* *
¥ COBOL: *
E *
* SET SECTION. *
* SDVBET 1., *
* SD:SET 2 ' *
* SD-SET3. *
& *
* SET SECTION. *
* SD SET1 PRIVACY LOCK FOR CONNECT, *
* FIND IS "CF-LOCK". *
* *
* SET SECTION. *
* SDi SET 3 *
* SET SELECTION FOR REC1 1S *
* VIA SET1 OWNER DBKI1 *
* VIA SET2 OWNER VALUE OF S2 I#RSA S4 IS S5 *
* VIA SET3 OWNER VALUE OF S6¢lS SW. *
* #
kkkkkhhkkhhhhhh kA kAR h A kA kA A Ak h Ak kA hkhhh kb hhhhhhkhhhhhkhhh ko kk
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3.5 RECORD STATEMENT

FUNCTION

The RECORD statement specifies the records that are to be made
available to a FORTRAN Sub-schema. By virtue of 1its positional
relationship with type-statements within a data definition group,
it identifies a collection of variable names whose values are
related. It provides the ability to restrict the instances of
records accessed by realm. It can also specify privacy lock
values to be associated with the use of the record or procedures
to be invoked.

FORMAT

RECORD <record declaration>[,<record declaration>] ...

<record declaration>
<db name>[(<record option> [,<record option>] ...)]
<record option> ::=

<record control>|<within option>|<realm-id option>|
<record lock option>|<check option>

<record control> ::=

CALL <db proc> { BEFORE | AFTER | ERROR} <record lock list>
<record lock list> ::=

ALL | {<record lock type>[,<record lock type>]...}
<record lock typeR B~

CONNECT |DISCONNECT |STORE |[DELETE |MODIFY|FIND |GET | FETCH|
{ ERASE [ALL |PERMANENT |SELECTIVE] }

<within option> ::=
WITHIN<db names>
<realm-id option> ::=
REALMID=<char var>
<record lock option> ::=
LOCK(<record lock list>)=<lock spec>
<lock spec> ::=

<char con>|<db proc>
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<check option> ::=

CHECK={<db proc> | DATA TYPE}

RULES

L.

Page 48

The subject record is the subject Schema record referred
to by the <db name> phrase.

If the REALMID=<char var> clause is used, the indicated
identifier must be a FORTRAN variable of CHARACTER type
which has been declared appropriately to contain the
characters which comprise the longest realm name in which
the subject record could be stored via DML.

A <record option> phrase list may contain only one <within
option> phrase.

Fach <within option> phrase must refer to _one of the
subject Schema realms in which the Schema definition
permits the subject record to be located.

If the <char var> phrase in a <realm-id option> phrase has
not been explicitly declared as a Sub-schema data item or
a FORTRAN variable, then a declaration will be established
for that variable name during the INVOKE. The declared
name 1is given a character data type whose size 1is
sufficient to contain the characters which comprise the
name of the longest realm name.

For each RECORD statement, one or more subject schema
realms which constitute the “range of interest of the
FORTRAN Sub-schema are defined. If no <within option>
phrase is present, the - range of "dmteregh v 18 all" " ofthe
subject Schema realms in which the Schema definition
permits the subject record to be located. I e a “swithin
option> phrase is present, the range of interest is those
subject Schema realms referred to by the <db names>
phrases. Within a DML program which invokes the FORTRAN
Sub-schema, only those occurrences of records which are
located within the range of interest are accessed.

When the Schema description permits a subject record to be
located in » more than one realm, a process called realm
selection must be performed at the time an occurrence of
that record is stored in the data base. Realm selection
is described by the following algorithm.

a. Neither the <realm-id option> phrase nor the <within
option> phrase is used in the Sub-schema RECORD
statement.

(1) If the subject record cannot occur within any
realm named by the Sub-schema REALM statements,
then the FORTRAN DML program is in error.

(2) If the subject record can occur in one or more of

the realms named in the Sub-schema REALM
statements, and if the Schema does not specify a
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method for realm selection, then the DBCS uses an

implementor defined me thod to select an
appropriate realm. The selected realm will be a
realm which is named in a Sub-schema REALM

statement.

(3) If the subject record can occur in one or more
realms, and if the Schema does specify a method
for realm selection, then that method is used. If
the selected realm is not referenced by a REALM
statement in the Sub-schema, then the FORTRAN DML
program is is error.

b. The REALMID=<char var> clause is used, but the <within
option> phrase 1is not used. Note that a <char var>
phrase can reference a FORTRAN CHARACTER wvariable
which contains the representation of a realm name
during execution of the FORTRAN DML program.

(1) If the <char var> phrase does not contain a realm
name(e.g., it contains blank characters), then a
realm is selected —as described by rule 8a in the
previous paragraphs.

(2) 1If the <char var> phrase contains a realm name,
then

(a) If none of the REALM statements in the Sub-
schema reference a realm in which the subject
record can occur, then the FORTRAN DML 1is is
error.

(b) 1f the Schema does not specify a method of
realm selection, and if the contents of the
<char var> phrase represent the mname of a
realm in which the record can occur, and if
that realm is referenced by a Sub-schema REALM
statement, then that realm is selected,
otherwise the FORTRAN DML program ig in error.

(c¢) If the Schema does specify a method of realm
selection, then that realm is chosen. If the
contents of the <char var> phrase do not
represent the name of the selected realm, then
the FORTRAN DML program is in error.

c. The <within option> phrase is wused, but the <realm-id
option> phrase is not used:

(1) If the Schema does not specify a method of realm
selection, then the DBCS uses an implementor
defined method for selecting a realm from the
realm names specified in the <within option>

phrase. If the object record cannot occur in the
selected realm, then the FORTRAN DML program is is
error.
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¢2) ‘1Tf - the Schema specifies a method of realm
selection, then that method is used. TE£:the
selected realm name 1is not referenced by a Sub-
schema REALM statement, then the FORTRAN DML
program is is error. Furthermore, if the selected
realm name does not appear in the <within option>
phrase, then the FORTRAN DML program faain erxror.

d. 1If both the <realm-id option> phrase and the <within
option> phrase are used, then

(1) A realm is selected as in described by Rule 8c in
the previous paragraphs.

(2) The name of the selected realm must appear in the
<within option> phrase, and the contents of( the
<db name> phrase (if non-blank) must represent the
name of the selected realm; otherwise the FORTRAN
DML program is in error.

If a <record control> phrase 1is wused, the data base
procedure named by the <db proc> phrase will be called by
the DBCS when the record type named in the <record
declaration> phrase 1is accessed by ther.indicated DML
statement type(s). See Section 3.1 'rules 2a,2b, and 2c
for a description of the action of keywords BEFORE, AFTER
and ERROR.

A “"erécord’ ‘lock option> phrase is used to specify
individual privacy locks in the Sub-schema which must be
satisfied by corresponding values in PRIVACY statements.

I1f the keyword ALL is (used 1in the <record lock 1list>
phrase, the action is ~as though all of the FORTRAN DML
statement types mnamed in the <record lock type> phrase
definition were specified.

1f no <record lock list> phrase 1is used, the <record lock

option> phrase acts as though a <record lock list> phrase
of FIND was specified.
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* *
* FORTRAN: *
* *
* RECORD R1 *
* RECORD R1(WITHIN (REALM1,REALM2),REALM=PLACE) *
* RECORD R1(LOCK(CONNECT,DISCONNECT)="LOCK1", *
* LOCK(ERASE)="0K TO ERASE’) *
* *
% < COBOL: *
* *
* RECORD SECTION. *
* LRl *
* *
* RECORD SECTION. *
* 0l R1 WITHIN REALM1, REALM2 *
* REALM-ID IS PLACE. *
* *
* RECORD SECTION. *
* 01l R1 PRIVACY LOCK FOR CONNECT, DISCONNECT IS "LOCKIL" *
* PRIVACY LOCK FOR ERASE IS "OK TO ERASE". *
* *
Ak kA kA AR AR AR A A A A AN AR AR Ak kA A A A AR AR A A A Ak hhkhhhhhh ok kkkkkhkh
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3.6 TYPE-STATEMENTS

FUNCTION

A type-statement specifies the variables that are available to a
FORTRAN Sub-schema. By virtue of its positional relationship with
other type-statements within a data definition group, it specifies
those variable names which constitute a named <collection of
related values. It can also specify privacy lock values to be
associated with the use of the variable.
FORMAT
<type specification>[*<size constant>[,]]<type declaration>
[,<type declaration>] ...
<type specification> ::=
INTEGER |REAL |DOUBLE PRECISION|COMPLEX|LOGICAL|CHARACTER

<size constant> :: =

is an integer constant per FORTRAN [l], Section 4.3.1, whose
value is greater than zero. L

<type declaration> ::=

{<identifier>|<array declarator>}[*<size constant>]
[,<variable option>] ...

<array declarator> ::=
an array declarator as defined in FORTRAN [l] Sectiomn 5.1.
<variable option> ::=
LOCK(<variable lock list>)=<lock spec>
<variable lock list>)::=
ALL | {<variable lock type>[,<variable lock type>]... }
<variable lock type> ::=
STORE |GET |[MODIFY |FETCH
<lock spec> ::=
<char con>|<db proc>
RULES
1. The optional <size constant> phrase is permitted only with
a CHARACTER <type specification> phrase. A <size
constant> phrase immediately following the word CHARACTER

is  the length  specification . for  each entity in the
statement not having its own length specification. A
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<size constant> phrase must immediately follow an entity
if the length specification is for only that entity. Note
that for an array, the length specified is for each array
element. If a length is not specified for an entity its
length is one character.

A declaration is established for each <identifier> phrase.
This declared name may appear in a syntactic context which
requires a variable name. A declared variable name 1is
given a data type as specified by the <type specification>
which immediately precedes that declared name,

At run-time, the execution of a STORE or MODIFY statement
can cause a mapping to occur which converts the User
Working Area value instances of an affected variable from
the characteristics as described by its Sub~schema
declaration to value instances in the data base which have
the characteristics of the Schema data item. Conversely,
the execution of a GET or FETCH statement causes a mapping
to occur which converts the value instances of an affected
Schema data item in the data base from the characteristics
described by the Schema to value instances in the User
Working Area which have the characteristics described by
its Sub-schema declaration. These conversions are
performed exactly as described by the CODASYL Data
Description Language JOD Section 3.3.14., For the purpose
of interpreting these standard conversions, a LOGICAL data
type is considered to have a-representation which.-is a bit
string consisting of one storage unit (See FORTRAN [1]
Section 2.14), and the scale and precision of arithmetic
data is defined by the implementor.

A <variable 1lock list> phrase 1is wused to specify
individual privacy locks in the Sub-schema which must be
satisfied by corresponding values in PRIVACY statements.

If the keyword ALL is wused in a <variable lock list>
phrase, the action is as though a <variable lock list>
phrase of FETCH, GET, MODIFY or STORE was supplied.

1f no <variable 1lock list> phrase is used, the action is
as though a <variable lock list> phrase of FETCH or GET
was supplied.

*****************************************************************

*
*
*
*
*
*
*

INTEGER A,B,C(2,3),D
REAL E,F(30),G(4,30),H,I

CHARACTER*5,A,B*1,C(10,6)*1,D(4),E*2

*

*

%

CHARACTER A*5,B,C(10,6),D(4)*5,E*2 *
*

*

*

***************************************************************
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E:1:§‘3.7 END STATEMENT

The END statement of the Sub-schema has the same attributes as the
END statement in FORTRAN [l] Section 11.10.
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4. DATA MANIPULATION LANGUAGE (DML)

The following paragraphs discuss the syntax, statement semantics,
and pragmatics for each of the statements defined for FORTRAN DML
usage.

See Section 5.3 for a discussion of the Data Base Exception
Conditions which may be caused by execution of DML statements.

The following are the DML statements defined in this document:

ACCEPT
CONNECT
DISCONNECT
ERASE
FETCH
FIND
FINISH
GET
INVOKE
MODIFY
ORDER
PRIVACY
READY
STORE
USE

FORTRAN DATA BASE FACILITY Page 55



Data Manipulation Language

4.1 ACCEPT STATEMENT

FUNCTION
The ACCEPT statement has two formats: one to access currency

indicators, and one to provide the realm name of the record
corresponding to a data base key value.

4.1.,1 Format 1 - Accept' Currency

ACCEPT ( CURRENCY=<db key> [, <currency type>][, <error>] )

<currency type> ::=

{{RECORD |SET |REALM}=<db name>}|RUNUNIT |{KEY=<db key>}

RULES FOR FORMAT 1

1% If the RECORD=<db name> clause is wused, the data base key
value corresponding to the currency indicator for that
record type 1is moved into the variable indicated by the
<db key> phrase.

25 If the SET=<db name> <clause is:»used, the data base key
value corresponding to the currency indicator for the
current record of that set is moved into the variable
indicated by the <db key> phrase.

3 If the REALM=<db name> clause is used, the data base key
value corresponding to the <currency indicator for the
current record of that realm is moved into the variable
indicated by the /<db key> phrase.

4 . If RUNUNIT is used, the data base key value corresponding
to the currency indicator for the current record of the
run unit is moved to the variable indicated by the <db
key> phrase.

5. If none ~of the optional clauses are used, the data base
key value corresponding to the currency indicator for the
current record of the run unit 1is moved to the variable
indicated by the <db key> phrase.
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4.1.2 Format 2 - Accept Realm Name

ACCEPT ( REALM NAME=<char var> [, <name type>] [, <error>])

<name type> ::=

{{RECORD |SET}=<db name>}|RUNUNIT |{KEY=<db key>}

RULES FOR FORMAT 2

1.

If the RECORD=<db name> clause is wused, the realm name of
whatever record occurrence of the indicated record is
current will be moved into the designated character
variable.

If the SET=<db name> clause is used, the realm name of
whatever occurrence of the indicated set is current will
be moved into the designated character variable.

If RUNUNIT is wused, the realm name for the current realm
of the run unit will be moved into the indicated character
variable.

If the KEY=<db key> clause is wused, the realm name of the
record associated with that data base key will be moved
into the indicated character variable.

If none of the optional phrases are wused, the current
realm name of the run unit will be moved into the
indicated character variable.

Ahkhkkhhhkhhkhhhdrhhdhhhhhhhhhhbohhhhhhhhhhohhhhhhhhhhehhhhehhrhhhhhhhk

*
*
*
*
*
*
*
*
*
*
*

Format 1l: ACCEPT( CURRENCY=KIDB , RECORD=RECA)

ACCEPT ( CURRENCY=K1DB , REALM=EMPFIL)
ACCEPT ( CURRENCY=K1DB , SET=DEPTI1)
ACCEPT ( CURRENCY=KIDB , RUNUNIT)

ACCEPT ( REALM NAME=CHX , SET=DEPTI1)
ACCEPT ( REALM NAME=CHX , KEY=KI1DB)
ACCEPT ( REALM NAME=CHX , RUNUNIT)

*
*
*
*
*
Format 2:  ACCEPT( REALM NAME=CHX , RECORD=RECA) *
*
*
*
*
*

khkkhhhhhhhhhhkhhhkhhkhhhhhhhhbhhhh bk bk hhhhhhhhhhhhhkhhhhhhdk
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ECT STATEMENT

FUNCTION

The CONN
become a
defined
FORMAT
CONNECT (
RULES

1.

Page 58

ECT statement causes a record stored in the data base to
member of one or more sets in which the record has been
to be a MANUAL member.

[RECORD =<db name>,] {ALL|{SET=<db names>}} [,<error>] )

The realms in which all affected sets are stor eyl apd Nhafn
which the current record of the run unit 1is stored, ‘must
have been readied in update usage mode.

If the ALL option is used, the current recgnpd|\ofy the run
unit must have been declared a MANUAL member in at least’
one set type defined in the Sub-schema, and each such set
type becomes an object of the CONNECT.

If the ALL option 18 - not used,  tie t@#ae of the current
record of the run unit must have been declared a MANUAL
member for each object set; i.e. any names in the SET=<db
name> clause.

For each object set type, the object set occurrence is
determined by the current WecQrd of the gety ~ and
conversely there must be a current record of the set for
each object set type.

The current record of the rfum unit must not currently be a
member of any object set, i.e. the current record of the
run unit must not OWwci® in the set in which a connect is
being executed.

If all of the .above <c¢onditions are satisfied, the current
record of the run unit becomes a member of each set which
is an object of the CONNECT.

The current Nacord of the run unit is connected to each
affected set in accordance with the set ordering criteria
for eachW\setutype.

The current record of the run unit becomes the current
record of each set type to which it is connected.

If the current record of the run unit cannot be connected

to every set specified, it is not connected to any set and
an exception condition is returned.
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* *
* CONNECT( RECORD=RECA, SET=(DEPT1,DEPT2)) *
* CONNECT( RECORD=RECA, ALL) *
* *

R RS EE SRR E R R R R R R R R R R R RS SRS E SRS SRR R AR R R RS R TR R RS
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4,3 DISCONNECT STATEMENT

FUNCTION

The DISCONNECT statement logically removes a MANUAL  OPTIONAL
member record from one or more sets.

FORMAT

DISCONNECT( [RECORD=<db name>] [,{ALL |{SET=<db names>}}]
{;<artor>])

RULES

1. The realm in which the current record of the run unit is
stored, and the realms in which affected sets @r¥ stored,
must have been readied in update usage mode. All records
containing derived data items that are affected by the
execution of a DISCONNECT statement must also be stored in
realms that have been readied in update usage mode.

24 If the SET=<db names> clause is used, the current record
of the run unit must have been defined as a MANUAL
OPTIONAL member of all specified sets, and the execution
of a DISCONNECT statement causes it to be removed from
membership of each of these sets,

3. If the ALL option is used, the current record of the run
unit is removed from membership in all sets in which its
record type is defined as a MANUAL OPTIONAL member.

4, Execution of a DISCONNECT statement does not alter
currency indicators.

S5.%-FEf fthe “current BecQrd of the run un it “fcannot be
disconnected from every set specified, it 18 inot
disconnected from any set and an exception condition is
returned.

hkkhkkhkkkhhkkhkkhhh kA Ar ko khhhhhhhhhhhhhhhhhhhhhkhhhhhhhhdkhkkd

* *
* DISCONNECT( RECORD=RECA, ALL) *
* DISCONNECT( RECORD=RECA, SET=(DEPT1,DEPT2)) *
* *

Akkkhkhhrhbhk ok hhrhhhhhhhhhhhkhhhhhokhhhhhhhhhhhhhhhhhhhhhhhhhhdhk
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4.4 ERASE STATEMENT

FUNCTION

The ERASE statement logically removes one or more records from the
data base.

FORMAT

ERASE (
(s

[RECORD=<db name>, ] [<member type>][ ,MEMBERS=<db names>]
SET=<db names>] [, <error>] )

<member type> ::=

PERMANENT |SELECTIVE |ALL

RULES

1.

The realms in which all affected records and sets are
stored must have been in readied update usage mode. All
records containing derived data items that are affected by
the execution of an ERASE command must also be stored in
realms that are in update usage mode.

The current record of the run unit is 1logically removed
from the data base ~and is no longer accessible, and if
PERMANENT, SELECTIVE or ALL is specified, more records may
be erased.

If neither PERMANEN®, SELECTIVE, nor ALL are used, the
current record of the run unit must not be the owner of a
set that currently has members; i.e. if it does have
members an exception condition occurs.

If PERMANENT is specified, and the current record of the
run unit is the owner of a set that currently has members:

a. Then each permanent member of that set 1is treated as
though it were the current record of the rum unit, and
is logically removed from the data base. This process
is repeated until all such records have been removed
from the data base.

b. Any records in the affected sets which are transient
members are not removed from the data base, but are
treated as though they were the object of a DISCONNECT
statement specifying that set name.

If SELECTIVE is used, the execution of an ERASE statement
proceeds as though PERMANENT had been specified except:

If a MANUAL OPTIONAL member of an affected set is not a
member of any other set, that member is logically removed
from the data base.
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1f ALL 1s specified, and the current record of the run
unit is the owner of a set that currently has members:

a. Then all members of that set are treated as though
they were the current record of the rum unit, and are
logically removed from the data base.

b. All records in the affected sets which are MANUAL
OPTIONAL members are not removed from the data base,
but are treated as though they were the object of a
DISCONNECT statement specifying that set name.

At the completion of the execution of an ERASE statement,
the value of the run wunit currency indicator is . null.
Other currency indicators are not affected.

If the execution of an ERASE statement is _not able to
erase or disconnect all object records, no records are
affected, and an exception condition is returmned.

kkkhkkkhhkhhhhhhhkhhhhhhhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhihhkhhhhhhk

* *
* ERASE( RECORD=RECA, SELECTIVE) *
* ERASE( RECORD=RECA, PERMANENT) *
* ERASE( RECORD=RECA, ALL) *
* ERASE (RECORD=RECA, SELECTIVE, MEMBERS=(DEPT1,DEPT2),SET=DEPT3)*
* *
kkhkhhkhhhkhhhhhhkhhhkhhhhhhhkhkhhhhhhkhhhhh bk hkhhhhhhhhhhhhkhhkx
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4,5 FETCH STATEMENT

FUNCTION

The FETCH statement 1is a combined FIND and GET which establishes
currency for the object record and makes available the contents of
that record.

FORMAT

FETCH( {<rse>|{RSE=<char exp>}}[,<retain>][,<end>][,<error>] )
[<item list>]

RULES

See Section 4.6 for a discussion of the FIND statement.

See Section 4.8 for a discussion of the GET statement.

The <end> phrase is meaningful only for record selection
expressions using the keywords NEXT, PRIOR, or DUPLICATE.
It is ignored for all other keywords.

If the execution of a FETCH statement 1is unsuccessful all
currency indicators are returned to their status prior to
the execution of the FETCH statement.

Ahkkhhhhkhkhhhkhkhhhhhhhhhahdbhhhhhhhhhbhhhhhhhhhhhhhdhhhhhhhhrrhbhkk

*
*
*
*

*
FETCH(OWNER, SET=DEPT1) A,B,C *
FETCH(NEXT, SET=FUNNY, END=123) X,Y,Z *
*

Ahkkhkkhhhhkhhhhhhhhhdhhhhhhhhhbhhhhhhhhhhhhdh bbbk hhhhhhk
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4,6 FIND STATEMENT
FUNCTION

The FIND statement is wused to &establish a specific record
occurrence in the data base as the current record of the run unit.

FORMAT
FIND( {<rse>|{RSE=<char exp>}}[, <retain>][,<end>][, <error>])
RULES

15 Execution of a FIND statement causes the record identified
by the <rse> phrase to become the current record of the
run unit. The realm name and the record name of that
record are placed in the special registers DBRELM (data
base realm name) and DBREC (data base record name)
respectively.

2. If the RETAINING clause is not used, the record identified
by the <rse> phrase becomes the current record of its
realm-name, the current record of its record-name, and the
current member of all sets in which it is a tenant.

B Execution of a FIND statement does not make the selected
record' available to the ruqih umt. To make data items
available to the run unit, a GET command must be executed.

4., 1If the RSE=<char exp> clause is used, dynamic
determination of the <rse> phrase occurs during execution
of the FIND command. The <char exp> phrase must contain
the desired <rse> phrase at the time the FIND statement is
executed.

5. The <end> phrase is meaningful only for record selection
expressions using the keywords NEXT, PRIOR, or DUPLICATE.
It is ignored for all other keywords.
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* *
* FIND (OWNER, SET=DEPT1, RETAINING=REALM) *
* FIND (OWNER, SET=DEPT1, RETAINING=MULTIPLE) *
* FIND(OWNER, SET=DEPT1, RETAINING=SET) *
* FIND (OWNER, SET=DEPTl, RETAINING=(SET=(DEPT1,DEPT2))) *
* FIND (OWNER, SET=DEPT1, RETAINING=RECORD) *
* FIND (OWNER, SET=DEPT1, RETAINING=(RECORD,REALM)) %
* FIND (OWNER, SET=DEPT1, RETAINING=(RECORD,REALM,SET)) *
* FIND (RSE=CHARX) -
* FIND(RSE="OWNER") *
* FIND (NEXT,SET=DEPT1,END=2, ERR=4) *
* *
* *

hkkhkhhhhhhhkhhokhhhhhhhhkrhrhhhhhkhhhhhhhhhhhhrhdbhhhhhhhhhdhhhhhkk
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4.7 FINISH STATEMENT

FUNCTION

The FINISH statement terminates the availability of one or more
realms to the program. '

FORMAT

FINISH( {ALL|{SET=<db names>}|{REALM=<db names>}}[, <error>] )

RULES

1.

If ALL is specified, the ready mode of all realms is
terminated.

If the REALM=<db names> clause is wused, the ready mode of
the indicated realms is terminated.

If the SET=<db names> clause is used, the ready mode of
all realms which may contain tenants of sets named by the
<db names> phrase is terminated.

If the -execution of a FINISH statement is not able to
terminate the ready mode of each affected realm, no realms
are affected.

At the completion @©f a FINISH statement, all currency
indicators which identify records stored in the affected
realms are null.

The action taken if any realm is in ready mode at the time
the run unit terminates is specified by the implementor.

Ahkkhhhhkkhhhhhhh R hhhbhdhhhhhhhhhhhhhhhhhhkhddhhhhhhhhhhrhdhhhhhhhkk

*
*
*
*

*
FINISH( ALL ) *
FINISH( REALM=(EMPFIL,PAYFIL)) *
*

Ahkkdkhkkhhkhbdhhhhhhhbhbhbbdhbbhhhbhrbhhhhobhhhhhhhhhbhhhhhhhhhhhhhhdihdk
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4.8 GET STATEMENT

FUNCTION

The GET statement makes part or all of a data base record
available to the program, i.e. values are moved from the data base
to the variables of the FORTRAN program.

FORMAT

GEL ( [RECORD=<db name>)] [,<error>] )[ <item list>]
RULES

1. Variables names in the <item list> phrase must be found in
the current record of the run unit. Only those items
named in the list become available to the program.

2. 1f the <item list> phrase is not used, all items in the
current record of the run unit becomeé available to the
program.

B If the RECORD=<db name> clause is used, the indicated name
is compared to the name of the ‘current record of the run
unit. 1f . the names are not \they same, an exception
condition results.

4. To GET a derived data item successfully, all records that
contain data items required by ~ the DBCS to generate the
derived value must be stored in realms that have Dbeen
readied.

*****************************************************************

* *
* GET ( RECORD=RECA) A,B,C *
* *

**********************************************7’(******************
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4,9 INVOKE STATEMENT

FUNCTION

The INVOKE statement declares to the FORTRAN system the name and
privacy keys of the Sub-schema to be accessed.

FORMAT

INVOKE (SUBSCHEMA ={<char con>|<subschema name>},
SCHEMA={<char con>|<schema name>} {,PRIVACY=<char con>} )

RULES

4.

The PRIVACY phrase must be used if the Sub-schema 1is
defined to have an invocation privacy lock.

The Sub-schema of the specified Schema becomes available
subject to the following rule:

The PRIVACY expression is matched to the value of:  the
invocation privacy lock associated with the indicated Sub-
schema, according to the rules for comparison of
alphanumeric operands in a relational conditionm. The Sub-
schema is available to the program if, and only 1if, the
values are equal.

A run unit may INVOKE only one Sub-schema at a time, but
more than one program unit may INVOKE the same Sub-schema.

See Section 4.12 the PRIVACY statement for additional
information.

*****************************************************************

*
*

*
*

*

INVOKE ( SUBSCHEMA="FDBML ", SCHEMA="COMPX’, PRIVACY="ABC’)*
INVOKE(SUBSCHEMA=FDBML,SCHEMA=COMPX,PRIVACY='ABC') *
*

*****************************************************************
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FORMAT

MODIFY ([
(,0
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()
e
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FY statement is used to change the contents of one or more
ems 1n "a' ‘record, and . can also cause set  oecurrence
ship changes.

RECORD=<db name>] [,ALL|{SET=<db names>}]
NLY 1 [,<errord]))il€id Tist>]

This statement is used to alter the gcan™pts of one or
more data items in the current record @fgthe run unit.

If the RECORD=<db name> clause is used, the indicated
record name must be the same name as the current record of
the :ruyn unit.

If ' -ONLY .  1is : specified. .the QlLd\ list> phrase i1is not
applicable and no data items in the current run unit are
changed in the data base.

If the optional <id list> phrase is not used, the contents
of all the non-derived data items of the current record of
the run unit are replaced by the values in the  wuser
variables.

The names in the <id) 1ist> phrase mwmust reference non-
derived data items contained within the current record of
thesyaniugits

The realm containing the object record must have been
readied in the update usage mode. Any records containing
derived data items that are affected by the execution of a
MODIFY statement must also be in readied mode.

If ALL is used, the object record’s occurrence membership
in every set in which it is a member might be changed.

If the SET=<db names> clause 1is used, the - rtecord’s
occurrence membership in the indicated sets is changed.

The sets to which the object record is reconnected are
governed by set selection criteria. The object record is
connected to each set occurrence 1in accordance with the
set ordering criteria of each set. All sets in which
membership 1is affected by execution of the MODIFY
statement must be stored in realms that have been readied
in update usage mode.
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10. After successful execution the current record of the run

unit becomes the current record of i the set types
specified.

*****************************************************************

* *
* MODIFY( RECORD=RECA ) A,B,C *
* MODIFY( RECORD=EMPLYE, SET=PAYROL ) *
* MODIFY( RECORD=EMPLYE, ALL ) : *
* *
* *

LEE R R R R Y R R R R R R R R s s R S 2L
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4,11 ORDER STATEMENT

FUNCTION
The ORDER statement is used to reorder the members of a set
logically.
FORMAT
ORDER ({ SET=<db name>}[,LOCALLY]{,<sort spec>} ... ticertoe>] )
<sort spec> ::=
{ASCENDING |DESCENDING}=( RECORD|KEY|<sort field> ..+v )
<sort fleld> ::=
{ITEM=<id 1list>} | {KEY=<db names>} | {RECORD=<db names> }

RULES

l. The first <sort spec> phrase (in . the ORDER statement
determines which member record’ types are to be sorted;
these become the object records. A member type can be
specified in one of the following ways:

a. If RECORD is used, all member record types of the set
named in the ORDER statement are to be sorted.

bie If the RECORD=<db names> clause is used, occurrences
of that record type are to be sorted.

c. If KEY is used, all member types of the indicated set
are selected.

d. If the KEY=<db names> clause 1is used, the occurrences
of the records named are sorted by their data base key
values.

€. 1f ‘the. ITEM=<id list> clause 1is used, records which
contain the indicated identifiers will be sorted.

2 The record, data base key, or identifiers named must occur
within the designated set. The record names specified in
the KEY record %“clause,  and:  any records implicitly
jdentified in this item clause, must be member record
types within the designated set.

3. Within a <sort spec> phrase, the object record type may be
specified only once. See l.e above.

4. Records identified in subsequent <sort spec> phrases must
be identified in the initial phrase.
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Any data item or record name may appear only once.

Data names used in a <sort spec> phrase must not reference
variable length or dimensioned entities.

The object records of an ORDER statement are the member
occurrences of each specified member type in the set
occurrence in which the current record of the set name is
a tenant.

Any member records of the designated set that are not
object records are logically placed at the end of the set.
The relative ordering of the non-object eaerds is not
affected.

Each occurrence of the <sort spec> phrase dindicates a sort
key clause. Sort key clauses are listed from left to right
in order of decreasing significance; i.e. the leftmost key
is the major key.

a. When ASCENDING is used, the ordered sequence will be
from the lowest value of the keys to the highest
value, according to the rules for comparison in a
relation conditione.

b. When DESCENDING is used, the ordered sequence will be
from the highest value of the keys to the lowest
value, according to the rules for comparison in a
relation condition.

1f the RECORD=<db names> clause is used, the values of the
record names of the.object records are the key values. The
value of a record name 1is the unpadded character string
that is the name; e.g. the value of RECA is RECA’.

If the KEY=<db names> clause is used, the values of the
data base keys of the object records are the key values.

If the ITEM=<id list> clause is wused, the values of ‘the
data items are the key values.

The values of all keys for a given record occurrence are
treated as though they were juxtaposed and left-justified.
1f the size of the entire key for any object record is
less than the size of the key for any other object record,
the smaller is increased in size by the juxtaposition of
low-values in the rightmost positions of the shorter.

LOCALLY must be specified if the Set Description Entry of
the Sub-schema specifies that the set order is permanent.

If the set order is permanent (or LOCALLY is used), the
logical reordering of the object records lasts only until
the run unit terminates, or until the ready mode for all
affected realms is terminated. At that time, the logical
order of the object records reverts to the order prior to
the execution of the ORDER statement.
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If  LOCALLY 1s ‘'not used, ' the logical “‘reorderingcof  the
object records remains in effect in the data base after
the run unit terminates.

If£ .LOCALLY : is :used  and the -object ‘records  are in. non-
temporary realms, those realms must be in PROTECTED
RETRIEVAL or PROTECTED UPDATE usage mode.

If  LOCALLY “is not  ‘used, .all  eobject records 'must be  1in
realms that are in EXCLUSIVE UPDATE usage mode.

Object records that contain derived data items must be
stored in realms that are in EXCLUSIVE UPDATE usage mode.
See Section 8.19 for a discussion of derived data items.
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*
ORDER( SET=DEPT1, LOCALLY *
,ASCENDING=(RECORD=(NONEXM, EXEMPT, TEMPRY)) *
,DESCENDING=(KEY=(RATE, EMPNUMB, GRADE))) *

*

*
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4.12 PRIVACY STATEMENT

FUNCTION

The PRIVACY statement is used to provide the keys for the lock(s)
specified in the Schema or Sub-schema. Each format of the PRIVACY
statement provides access to a specific DML command and/or data
base structure. Note that this statement must be executed prior
to execution of a READY statement for realms, sets, records, or
items which have PRIVACY protection. PRIVACY statements executed
after a READY do not take effect until the affected realm has been
terminated with a FINISH statement and a subsequent READY
statement is executed.

The <priv key> phrase specification may be eiffhefflga <char exp>
phrase or the name of a data base procedure which validates the
user privacy authorization. The <priv key> phrase 1is used to
condition the special register DBPRIV, which in turn is used by
the DBCS to control access to the data base. The internal value
or the data base procedure validates the user request, then the
user may perform the desired DML statement of operation.

GENERAL FORMAT FOR APPENDING PRIVACY KEY OR PROCEDURE
<priv key> ::=

<priv enable> | <priv disable>
<priv enable> ::=

PRIVACY={ <char exp> | <subroutine name> }
<priv disable> ::=

PRIVACY
The <priv enable> phrase of a privacy key is used to establish a
value in the special register DBPRIV, thereby allowing the user to
access data protected by a PRIVACY statement in the Sub=-schema.

The <priv disable> phrase 1is used to revoke the access rights
previously established by a <priv enable> phrase.
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The PRIVACY statement is used as follows:
Format 1 - Privacy Display Access for Sub-schema
Format 2 - Privacy Access for Realm
Format 3 - Privacy Access for Record(s)
Format 4 - Privacy Access for Set(s)

Format 5 - Privacy Access for Item(s)

4.12.1 Format 1 - Privacy Display Access for Sub-schema

The SUBSCHEMA clause is used to obtain access to the data base
Sub-schema.

PRIVACY( [SUBSCHEMA=<char con>,] DISPLAY, <priv key> )

4,12,2 Format 2 - Privacy Access for Realm

This format is wused to obtain permission to access the data base
at the REALM 1level. The specified <priv key> phrase value 1is
evaluated by the DBCS at READY time.

PRIVACY( [SUBSCHEMA={<char con>|<subschema name>},]
REALM=<db names> [,<usage>],<priv key> )

4.12.3 Format 3 - Privacy Access for Record(s)

This format is ) used ¥ 'to obtain permission to use one or more
specific DML statements upon a specified data base record.

PRIVACY( [SUBSCHEMA={<char con>|<subschema name>},]
RECORD [=<db names>][,<rec dml stmt>] ...,<priv key>)

<rec dml stmt> ::=
CONNECTIDISCONNECT|STOREI<erase>IMODIFYIFINDIGETIFETCH
<erase> i=

ERASE {PERMANENT |SELECTIVE |ALL}
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RULES FOR FORMAT 3

1. The record types indicated in the <db names> phrase must
have been declared in the Sub-schema.

2. If the <rec dml stmt> phrase is not used the statement
refers to all <rec dml stmt> phrases.

4.12.3.1 Format 4 - Privacy Access for Set(s)

This format is used to obtain access to DML functions which
operate on set structures.

PRIVACY( [SUBSCHEMA={<char con>|<subschema name>} ,]
SET [=<db names>][,<set dml stmt> ] ... ,<priv key> )

<set dml stmt> ::=

ORDER | CONNECT | DISCONNECT | <erase> | FIND | FETCH
<erase> ::=

ERASE { PERMANENT | SELECTIVE | ALL }

RULES FOR FORMAT 4

l. The set indicated in the <db names> phrase must have been
declared in the Sub-schema.

2. If the <sgetdml stmt> phrase 1s not used, the statement
refers to all the <set dml stmt> phrases.

4.12.4 Format 5 = Privacy Access for Item(s)

This format is used to satisfy the protection locks for item-level
access. Protection at the item-level is defined to apply to
individual FORTRAN variables.

PRIVACY([SUBSCHEMA={<char con>|<subschema name>},]
[REALM=<db names>,] [SET=<db names>,] [<item dml stmt>,] ...
<priv key> ) <id list>

<item dml stmt> ::=

MODIFY | GET | FETCH
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FORMAT 5

The <id list> phrase must reference program variables
found within data base records described in the Sub-
schema.

If none of the optional <item dml stmt> phrases are used
within the PRIVACY statement, then the <priv key> phrase
applies to all of the statement types.
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PRIVACY STATEMENT EXAMPLES

Format 1. PRIVACY (SUBSCHEMA="ACC’,DISPLAY,PRIVACY="AJE20")

PRIVACY(DISPLAY,PRIVACY="AJE21")

Format 2. PRIVACY (SUBSCHEMA="CA" ,REALM=WORLD, EXCLUSIVE,

UPDATE,PRIVACY="LV")

PRIVACY (REALM="FILE6° ,CONCURRENT,RETRIEVAL,
PRIVACY="JQl7")

PRIVACY (REALM, PROTECTED, RETRIEVAL,PRIVACY="BKEY")

PRIVACY (REALM, EXCLUSIVE,PRIVACY="XZ13")

PRIVACY (REALM,RETRIEVAL,PRIVACY="ABC")

PRIVACY (REALM,PRIVACY="XRAY")

Format 3. PRIVACY (SUBSCHEMA=MAS,RECORD=("TOTALS ", TAXES),

*

*

*

*

*

*

*

%

*

*

*

*

*

*

*

*

*
CONNECT,STORE,PRIVACY="LOCKM") *
PRIVACY (RECORD=TAXES, CONNECT,PRIVACY,="LOCKM") *
PRIVACY (RECORD,CONNECT,DISCONNECT, STORE, *
PRIVACY="LOCKM") *
PRIVACY (RECORD,PRIVACY="LOCKM") *
*

*

*

*

*

*

*

*

*

*

*

*

*

*

Format 4. PRIVACY (SUBSCHEMA=SLOTS, SET=JACKPOT,CONNECT,

PRIVACY="LOCKM”")
PRIVACY(SET=(ID,STREET,CITY),ORDER,PRIVACY="XYZ")
PRIVACY (SET, ORDER, CONNECT,DISCONNECT,PRIVACY="K")
PRIVACY (SET,PRIVACY="007")

Format 5. PRIVACY (SUBSCHEMA='PERSONNEL’ ,MODIFY,FETCH,

PRIVACY="AC146°)SALARY, EXEMPT
PRIVACY(GET,PRIVACY="FH6036  )ADDRESS,CITY
PRIVACY(PRIVACY="NEVADA " )CITIES
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4.13 READY STATEMENT

FUNCTION

The READY statement prepares one or more realms for processing.

FORMAT

READY ({ALL |{SET=<db names>}|{REALM=<db names>}},<usage>[,<error>])

RULES

1.

Any realm defined as a temporary realm, or any set in a
temporary realm, must be readied in EXCLUSIVE UPDATE usage
mode.

No realm affected by the READY statement may already be in
a readied state at the beginning of the READY statement,

Execution of a READY statement affects entire realms,
regardless of the format of that statement. If ALL is
used, all realms described by the Sub-schema are placed in
ready mode.

If ALL is used, all realms described by the Sub-schema are
placed in ready mode.

If the SET=<db names> clause is wused, all realms which
contain tenants of the named sets are placed in ready
mode.

If the REALM=<db names> <clause is used, each indicated
realm is placed in ready mode.

The <usage> phrase establishes the usage mode for affected
realms, thereby specifying the type of operations
permitted. A usage mode remains in effect for affected
realms until a FINISH statement for that. tealm '"1is
executed. See the FINISH statement for actions when a run
unit is terminated.

If the <usage> phrase 1is not wused, the execution of a
READY statement proceeds as though CONCURRENT RETRIEVAL
were specified.

Execution of a READY statement must follow the execution
of all PRIVACY statements that are associated with all set
types, all record types, all data items, and all DML
operations that are permitted by the specified usage mode.
In addition, the PRIVACY statements with the affected
realms themselves must have been executed.
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If any privacy lock is modified, that modification has no
effect until the execution of the next READY statement.
At that time, the new privacy lock 1s placed iIintoeftect
for this run unit immediately prior to the -execution of
any privacy key validation caused by the READY statement.

The <usage> phrase specified for a realm must not conflict
with the usage mode of that realm as already established
by a concurrent rum unit.

If the execution of a READY statement is unable to place
all referenced realms in a readied mode, no realms are
affected.
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*
READY( REALM=EMP1, PROTECTED, UPDATE ) *
READY( SET=DEPT1 , EXCLUSIVE, UPDATE ). *
READY( SET=DEPT! , 'PROTECTED, ' UPDATE § *
READY( SET=DEPT1 , EXCLUSIVE, RETRIEVATR) *
READY( SET=DEPT1 , CONCURRENT,RETRIEVAL ) *

*

*
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ORE STATEMENT

FUNCTION

The STO
FORMAT

STORE (

RULES

FORTRAN

RE statement causes a record to be stored in the data base.

RECORD=<db name>[ ,<retain>][ ,<error>])

The realm in which the indicated record is to be stored
must have been readied in update usage mode. Any sets in
which the record becomes a member as .a result of execution
of the STORE statement must be stored in realms that are
in update usage mode. All records containing derived data
items that are affected by the STORE statement must also
be stored in realms that are in update usage mode.

The tenant records of ‘all sets referenced by the set
selection criteria must be in realms that are in ready
mode.

The record being stored becomes a member of each set in
which it has been declared an automatic member.

If the record being stored can be stored in more than one
realm (i.e. it is declared in the Schema with a WITHIN
clause of the form "WITHIN REALM1, REALM2, ... REALMID IS
ID1"), the value of its REALMID when the STORE statement
is executed must be one of the realms specified in its
WITHIN clause. If the REALMID has a valid value, the
record will be stored in the realm so specified.

The record being stored becomes the owner of an empty set
for each set type in which it has been declared an owner.

The record being stored becomes a member of each set in
accordance with its set selection criteria and its set
ordering criteria.

A STORE statement causes the indicated record being stored
to become the current record of the run wunit. The realm-
name and record-name for that record are placed in special
registers DBRELM and DBREC, respectively.

If the <retain> phrase is not used, the indicated record
becomes the current record of its realm, the current
record of its record type, and the current record of all
set types in which it is declared to be a tenant and
current to run unit.
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The data items of the user working area for the record
being stored remain unchanged.

The record being stored is given a unique data base key
value. The user, by means of the record’s location mode,
can specify certain constraints to be placed on the DBCS
in its assignment of a data base key value.

a. If the record has no location mode, the DBCS uses an
implementor-defined method of assigning a value.

b. If the record has .a set - location mode, the DBCS
assigns a value as though the record was to become a
member of a set of the set type associated with the
record’s location mode. Both the set selection
criteria and the set ordering criteria are used by the
DBCS in assigning a data base key value; in order to
facilitate clustering.

Ce If the record has a direct location mode, the contents
of the 1location mode data item associated with the
record are used to assign a data base key value,
subject to the constraints listed below.

(1) If the location mode data item is null, the DBCS
uses an implementor-defined method of assigning
a value.

(2) If the location mode data item contains a value
that does not specify an existing record in the
data base, the DBCS assigns that value.

(3) If the location mode data item contains a value
that does specify an existing record in the data
base, the DBCS assigns the next logical value
that does not specify an existing record in the
data base.

d. If the 'record has a calculation location mode, the
contents of the 1location mode data item associated
with the record are wused to assign a data Dbase key
value.
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*
STORE( RECORD=RECA ) *
STORE( RECORD=RECA, RETAINING=SET) *
STORE( RECORD=RECA, RETAINING=(RECORD,SET=(DEPT1)) *
STORE( RECORD=RECA, RETAINING=MULTIPLE) *

*

*
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4,15 USE STATEMENT

FUNCTION

The USE statement establishes the subroutine procedure which is to
be called in the event that a data base exception condition is
encountered. The properties of USE-procedures are discussed in
Section 5.2.1.

FORMAT

USE (PROCEDURE=<identifier> [, {ALL|OTHER|{STATUS=<status list>}}])

RULES

1.

Execution of a USE statement causes the procedure
specified by the <identifier> phrase to become the USE-
procedure for each exception status code.

The procedure to be called is the subroutine named by the
<identifier> phrase.

If ALL is used, the indicated procedure will be called for
all data base exception processing.

If the STATUS=<status list> clause 1is used, the indicated
procedure will be called whenever any of the conditions in
the <status list> phrase are encountered.

If OTHER is wused, the indicated procedure will be called
for any data base™exception conditions which are not
previously established.
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USE (PROCEDURE=NOROOM, STATUS=("801007,°90200°,°803007)) *
USE (PROCEDURE=LOCKED, STATUS=°90100") *
USE (PROCEDURE=DBXCPT, OTHER ) *
USE (PROCEDURE=DBALL, ALL) *

*

*
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5. EXCEPTION H

NDLING

A Data Base Exception occurs when the Data Base Control System
(DBCS) is unable to execute a FORTRAN DML statement successfully.
The presence (or absence) of a Data Base Exception controls the
flow of several Data Base Facility mechanisms.

1. A FORTRAN program must be notified that an exception has
(or has not) occurred, and this is done by the DBCS
placing appropriate values in one or more of the Data Base
Special Registers. The Special Registers are described in
Section 51, '

2. 1f there is an associated USE condition/procedure for the
exception which has occurred, the DBCS must cause it to be
executed.

3. Similarly, if the unsuccessful DML statement contained an
<error> phrase, the DBCS must cause control to pass to the
appropriate statement or subroutine. The USE and <error>
phrase mechanisms are described in Section o2

5.1 DATA BASE SPECIAL REGISTERS

Data Base Special Registers are compiler-generated storage areas
whose purpose is to store information for use by the program and
DBCS when using the Data Base Facility.

The names of the Special Registers are neither keywords nor
reserved words. They are merely normal variable names that
"happen" to be supplied by the compiler (rather than the
programmer) when the program unit being compiled contains any DML
statements. Thus, such a program unit cannot explicitly declare
any of these names.

5.1.1 DBSTAT - Data Base Status Register

Only one DBSTAT is allocated per run unit. The data type is
CHARACTER*7. The wvalue of DBSTAT may be accessed by any
executable FORTRAN statement, but only the DBCS may change its
value. The form of DBSTAT is that the first two bytes contain the
statement code ~ (table 5-1) and the next five bytes contain the
status code /(table 5=2).

The execution of a DML statement causes the DBCS to place a value
into DBSTAT. This value, known as a Data Base Status Indicator,
is conceptually made up of a Statement Code in the two high-order
digits and a Status Code in the five low-order digits. If the
execution of any DML statement results in a Data Base Exception
Condition, the Statement Code indicates which type of DML
statement caused the exception, and the Status Code indicates
which type of Data Base Exception Condition has occurred. If the
execution of a DML statement does not result in a Data Base
Exception Condition, both the Statement Code and the Status Code
of the Data Base Status Indicator are equal to zero, and execution
of the statement is successfully completed.
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Only one DBRELM is allocated
CHARACTER*30. The value of
executable FORTRAN statement,
value.

During the execution of a DML
completed, the
with the Data Base

DBRELM.

Exception

5.1.3 DBSET - Data Base

Only one DBSET 1is allocated
CHARACTER*30. The value of
executable FORTRAN statement,
value.

During the execution of a DML
completed, the DBCS
with the Data Base

DBSET.

Exception

DietlaifivDBREC - Data Base Record

Only one DBREC 1is allocated
CHARACTER*30. The value of
executable FORTRAN statement,
value.

During the execution of a DML
completed, the DBCS places

associated with the Data Base

register DBREC.

5.1.5 DBPRIV = D

Only one DBPRIV is allocated
CHARACTER*10., The wvalue in
object program - to establish

statements that may
may be changed only
in any porntion of a

by a
programe.

5.2 PROCEDURAL FLOW AFTER DATA

DBCS places the realm

places the set name of a

the record

reference the data
PRIVACY statement,

Register
per run unit. The data type is
DBRELM may be accessed by any
but only the DBCS may change its

statement that
name of a
in the

is not successfully
realm associated

Condition special register

per run unit. The , data type 1is
DBSET may be ‘accessed by any
but only the DBCS may change its

is not successfully
set type associated
in the special register

statement that

Conddition

Register

per run unit. The data type 1is
DBREC may be accessed by any
but only the DBCS may change its

statement that 1is not successfully
name of a record type
Exception Condition in the special

ta Base Privacy Register

per run: unit.’ Thé '“data type 8
DBPRIV must be set by the FORTRAN
run unit authority to execute

The value of DBPRIV
but may be referenced

base.

BASE EXCEPTION

The actions of the DBCS upon
condition are as follows:

1. Appropriate values
Registers.
2, 1If a data base procedure

the Sub-schema

statement,
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are placed

applies
it is executed.

detection of a data base exception

in the Data Base Special

(See Section 2.3.8) specified in
to the attempted FORTRAN DML
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3. The data base is placed in an appropriate state as defined
in Section 4 for the various FORTRAN DML statements.

4. 1If an <error> phrase is present in the attempted FORTRAN
statement, the <error> phrase is executed.

8 1f a USE coundition ia .specified imn the FORTRAN program,
and an <error> phrase 1is not used in the attempted DML

statement, then the USL condition is executed.

5.2.1 Processing A USE gondition

When the DBCS has determined that there is a Data Base Exception
and no <error> phrase, it examines the USE condition table
maintained by the DBCS to see if the program has specified (see
Section 4.15)  a USE condition for the Data Base Exception which
has occurred. If no USE condition is present, control returns to
the statement following the unsuccessful DML statememt. ILf a USE
condition is present, control passes to the USE procedure. When
the USE procedure is completed, control returns * to the statement
following the unsuccessfully executed DML statement. The
implementor specifies whether control passes directly from the USE
procedure to the statement or whether the USE procedure returns to
the DBCS which itself passes control to this statement.

A USE procedure may contain any legal FORTRAN statement. However,
what happens when a DML statement within a USE procedure cannot be
successfully executed depends upon the implementor. For example,
the procedure could activate a seéond USE procedure, abort the
run-unit, or return immediately to the statement following the
original unsuccessful DML statementC. :

5.2.2 Processing an <error> of J8gd> Phrase

I1f an <error> or <end> phrase is present, control will be passed
to 1it.

1f the <error> or <end> phrase specifies a statement number, the
DBCS in effect returns to the application program and then
executes a GOTLU to that statement.

If the <error® Wer WXend> phrase specifies a procedure name,
processing 1is _as for a USE procedure: the procedure is executed,
and control returns to the statement following the unsuccessfully
executed DML statement when the procedure is finished.

5.3 DATA BASE STATUS INDICATORS

The set of Data Base Status Indicators can be described in terms
of three tables: the defined Statement Codes, the defined Data
Base Exception Conditions, and their allowed combinations.
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Table 5-1 Statement Codes
kkkhkhkhkhhhkkkhhhhhhhhhhhhhhhhhhkhhhkhkk

* Statement * Statement Code *
Akkhkhhhhhhhkhhhhhhhhhhhhhhkhhkhhhkkdkkx
* ACCEPT * 01 *
* CONNECT * 02 *
* DISCONNECT * 03 *
* ERASE * 04 *
* FETCH * 16 *
* FIND * 05 *
* FINISH * 06 *
* GET * 08 *
* MODIFY * 11 *
* ORDER * 12 *
* PRIVACY * 18 *
* READY * 13 *
* STORE * 15 *
* USE * 17 *
Khkkhkkdhhhhhhxhhhhhhhhh bk bk ko ks k k&

Table 5-2 Data Base Status Codes
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* Status Code * Data Base Exception Condition *
AAKKRAKRKR KA A KA Ak khh R Ak kR Ak Ak hhhk bk khkhhkhhkhkhhhhhhhhhhh hk ok
* * (Data Base Retrieval Exception Conditions) *
Ak kAR A hAA R AR AR A AR K AR ARk AR kA khh kb hhkkkhhhhkhhkkhhkhkhhh ke kkx
* 02100 * End of set or realm has been reached, and an *
* * attempt has been made to locate the next *
* * record. *
* 02200 * An unavailable realm has been requested by *
* * the DBCS *
* 02300 * No set can be located to satisfy the set *
* * sgelection criteria *
* 02400 * No record can be located to satisfy the *
* * record selection expression *
KAk A Rk k kA h kAR A ARk kA hkhhhhkkkhkhkkhhhhhhhhk ok hhhhhhhhhhhk kk
* *  (Currency Indicator Exception Conditions) *
Ak hkhkhhh kA kA A rh kA kA h kb k ko hhhhkhhhhkhhhdhhhhhkkhhhhhkkk
* 03100 *  Current record of realm, set type, or record ¥
* * type is null *
* 03200 * Current record of the run unit is null *
* 03300 * Current record of the runm unit is not *
* * correct record type *
Akkhhkhhhkhkhkhhhhh kA A Ak A Ak Ak hhk ke kkhhhkhhhhhhhhhhhhhhhhhh ke hkk
* * (Name Specification Exception Conditions) *
khkhkkhkhhkhhhhhhhhkhhkhhhkhhhhh bk kb khhhhhhhhhhhhhhhhhhhhhhhhhhk
* 04100 * Data Base key value is inconsistent with *
* * realm-name *
* 04200 * Record type or set type requested by the *
* * DBCS is not defined in the Sub-schema *
* 04300 * Realm-name is invalid *
* 04400 * Specified Data Base Status Indicator is not *
* * defined *
hhkkhkhhkkkhhkhhhhkhhhhhhkhhhkhhhhh ok khhhhhhhkhhhhhhhhhhkhhhhhhhkk
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Table 5-2 Data Base Status Codes (continued)
***************************************************************

* Status Code * (Data Item Value Exception Conditions) *
et TT L L R T R LS S L L R L L L L bbb
* 05100 * Contents of data items are duplicated in *
* * data base : *
* 05200 * Contents of data item are invalid *
* 05300 * Contents of data item are not within range *
* * specified in CHECK clause *
***************************************************************
* %* (Deleted Record Exception Conditions) *
e S L L LR R L S R A LR R R R L R
* 07100 * Access to a deleted record is specified *
* 07200 ¥ Deletion of a non-empty set is specified *
Ak k kA kAR kkk ke kkk kA kkkkk kR kk ok kkkk ki kkkk ok kR kkkoddk kxR
* * (Membership Exception Conditions) *
R T L. L LT LR R R T L LRI L R R St b bbb
* 08100 * Object record is a member of the set *
* 08200 * Object record is a permanent member o the *
* * set *
* 08300 * Object record is not a member of . the set *
* 08400 * Set members cannot be stored in both *
* * permanent and temporary realms *
* 08500 * GSet membership change is required *
e T T T T L L LT R R A L L L EE LR L L L LR bbby
* * (Ready Mode Exception Conditions) *
B T T L iR R T L L E LR L L L L L L h bbbty
* 09100 * Realm not in ready mode *
* 09200 * Invalid usage mode for realm *
* 09300 * Realm in ready mode *
* 09400 * Usage mode confliect in a concurrent run unit *
Ak kkkkkkhkkkhkhkkkkkkkhhh kAR kkkkRhkdhhhhhhhhhhhhhhhkhhkkhhkkdkk®
* * Implementor defined *
e T T T L L EEE TR R L L LR L L L L AL R R e
* 7XXXX * xxxxx .may be any number *
T T T T L LR T L L L LR L LR LR R bbbkl
* * (Resource Allocation Exception Conditions) *
Ak kkkkkkhkkkkkkkkk kR kAR AR KRR KA R KRR KRR AR R hh Ak hkhhhhhhhhhdkhhhhk
* 80100 * Space in data base is exhausted *
* 80200 * Space in realm 1is exhausted *
* 80300 *  DBCS memory space is exhausted *
* 80400 # No data base key values in the data base are *
* %  available for assignment *
* 80500 % No data base key values in the realm are *
* %* available for assignment *
Ak k kA kkk kR ke ki khhkkkkkkk ke kkkhhkhhhhhhkhhhhkkhhkhhkhhhhhhhkdkhk
* * (Privacy Lock Exception Conditions) *
Ak kk kK h kAR Rk kkkk ke kkkkh kA hkhhhh kR Ak kkkhhhkhhhhhhhhhhhhkkkdk
* 90100 * Locked resource is specified *
* 90200 ¥ Incorrect PRIVACY key specified *
* 90300 * Attempt made to disable an access type which *
* * has not been enabled. *
* 99000 * Locked resource is specified resulting in *
* % abnormal termination of the rum unit *
Ak kk kA Ak kA k kR k Ak hkkkkhkhhhkhhhhhhhhhkhhhkhhhhdhhhhhhhkhhhhhkhhdk
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Table 5~3 Statement Code and Status Code Combinations

khkhhhkhkhhhhkhkhhhhhhhkhhhkhhhhdhhhhhhhhhhhhhhhhhhhhhhhkkk
* S* F G U *
* % T* E
x % M* T
& N *
£B ® T*
*T % %
%A C *
*T O * %
*U D * %
%S E * %
khkhkhkhikhhkhkkhkhhkhdhhhkhhhhhhhhhhhhhhhhkhhhdhdhhhhkhhhhhadh
* 02100
* 02200
* 02300
* 02400
* 03100
* 03200
* 03300
* 04100
* 04200
* 04300
* 04400
* 05100
* 05200
* 05300
* 07100
% 07200
* 08100
* 08200
* 08300
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

I S
N E
D

HYEOOQ D
HOmRZZ00
mwmp> I m
mOoOHmMe
oo -
< HO o R
WO ™o

K OP<H®W
< OP>mKX
PO HWm

%
*
*
*
*
*
*
*

HOmMZZ200WnmwHUD

P D G X X X

PP DA K
PP DA KM

X

P4 M
>
e e
LRt

08400
08500
09100
09200
09300
09400
80100
80200
80300
80400
80500
90100
90200
90300 X

99000 - S e TP B ¢  SHED S - X X
khkkkkkkkkkhkhhkkkhkkhhkkkkhhhkkkhhhhhhhhhhkhhhkhkk

b I

o ]
o
Lol e
oM
P oPd
b

SRl

X

% N % S N W Ok % % N % N Ok % B N O % N N N N N N N N ¥ F N N ¥ ¥ X ¥
>

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
%*
*
*
%*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
%
*
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6. STATEMENT SYNTAX SUMMARY

6.1 Arguments

<argument> ::=
as defined in FORTRAN [l1] Section

62 Character Constant

<char con> $:=

as defined in FORTRAN [l] Section
not to exceed 30 characters.

6.3 Character Expression

<char exp> ::=
as defined in FORTRAN [l1] Section

6.4 Character Variable

<char var> ::=
as defined in FORTRAN [l1] Section

Data Base Key

<db key> ::=

integer variable as defined in FORTRAN

negative value.

Data Base Name

<db name> ::=

Statement Syntax Summary

15.6.2. 3.

4.8.1 with a maximum length

8.4.2.

{1]1"8.4.1 with a non=

<record name>|<set name>|<realm name>|<char exp>

khkdhhkhkhhhkhkhhhhhhhhhhkhhhhhhhhhhhhkbhhhhhhhhhhhhhhhrhhhrhhhhhhhhhhdk

*
* RECORD=<db name> phrase may be
*

* RECORD=EMPNO -

* RECORD=AA2134 -

* RECORD="EMP-NUMB* -

* in the
*

*

*
*
*
*
a CHARACTER variable *
*
*
*
*

constructed as:

a record name in the Sub-schema

literal name of a record

Sub-schema

khkhkhkhkhhkhhhkhhhhhhhbhhhhhhhhhhhhdhhhhhihhhhhhhhhhrhhhhhhhrhhhhkihk

6.7 Data Base Names

<db names>

<db name>| (<db name>
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khkdkhkhhkkhhdhhhkhhhhhhhkhhhhkhhhhkkhhhdhhhhkhhhhhkhhhhhhhhhhhhhrhhhhihkk

* %
* REALM=ENG *
* REALM=( ENG ) %
* REALM=( ENG, MFG ) *
* REALM=( ENG, MFG, SHIP ) : *
* REALM=( “ENG’ , ‘MFG’ , SHIP ) *
* REALM=( VARXYZ , VARABC , SHIP ) *
* %
* %

Akhkhhhhkhhkhhhhhhhhkhhhkhhhhhhhkhhhhhhhhhhhhkhhhkhhhhkhhhhhhhhhkk

6.8 Data Base Procedure

<db proc> ::=
<subroutine name>[(<argument>)]

6.9 END Phrase

<end> ::=
END={<statement number>|{<subroutine name> [(<argument>)]}}

hhkkkhkhkhkhhkhhhhhhkkhkhhhhhhhhhhhhhhbhhdhdhhhhhhdhhhhhhhhhkhhhhhhhhk

* *
* END=999 *
* END=DBESUB *
* END=RECOVR ( 210, DBRELM, DBREC ) *
* *
* *

Ahkkhkhhkhhhhkhkkhhkhhkhhhkhdhhhhhhhhhhhhhhhhhhhhdhhhhhhkhhhkhkhdhkk

6.10 Error Phrase

<error> ::=

ERR={<statement number>|{<subroutine name> [(<argument>)]}}

Ahkkkhk Ak khkhhhhhhhhhhhhkh kb hhrhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkk

* *
* ERR=999 *
* ERR=DBESUB *
* ERR=RECOVR ( 210, DBRELM, DBREC ) *
* *
khkkkhkdkhhhrhhhhhhhkhhhhhhhhhhhkhhhhhhhhhhhihhhhhhhbhhhhhhhhhhhhhhhhk

6.11 TOetifier

<identifier> ::=

as defined in FORTRAN [l] Section 2.5. This in turn refers
to FORTRAN [l] section 2.2, where a symbolic name is defined.
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6.12 Identifier Item

<id item> ::=

<identifier>

6.13 Identifier List

€4d "1ist> 3=
il Basc> [, Sid SPNE) .5

6.14 Identifier Specification

<id spec> ::=

Input list item, as defined in 12.8.2.1 of FORTRAN [l], or
Implied DO list as defined in 12.8.2 of FORTRAN [1].

6.15 Integer Constant

<integer> ::=
as defined in FORTRAN [l1] Section 4.3.1.

6:d6 Item: :1ist

<item list> ::=

<item spec> [,<item spec>] ...

6.17 Item Specification

<item spec> ::=
Input list item as defined in FORTRAN [1] 12.8.2.1.

6.18 Realm Name

<realm name> ::=

the name of a realm in the Sub-schema. See the <db name>
phrase in Section 2.3.6 and Section 3.3 on the REALM
statement.

6.19 Record Name

<record name> ::=
the name of a Sub-schema record type. See the <db name>

phrase 1in Section 2.3.6 and Section 3.5 on the RECORD
statement.
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6.20 R

i®

taining Clause

<retain> ::=

<retainl>|<retain2>

FORMAT 1. Retaining Individual Currency Indicators.
Kyetainl> =

RETAINING=( [ RECORD][,REALM][,SET|{SET=<db names>}])
FORMAT 2. Retaining all Currency indicators
<retain2> ::=

RETAINING= MULTIPLE

Ak ARk Ak ko hhh kAR hx kb hh kb hhhh ko hhhh ko hkhkhhhhhhhd

* *
* RETAINING=MULTIPLE *
* RETAINING=RECORD *
* RETAINING=REALM *
* RETAINING=( RECORD ) *
* RETAINING=( RECORD, REALM ) *
* RETAINING=( SET=EXEMPT ) *
* RETAINING=( SET=( HOURLY , EXEMPT ) ) *
* RETAINING=( RECORD, SET=( HOURLY , EXEMPT ) ) *
* RETAINING=( RECORD, REALM, SET=( HOURLY , EXEMPT ) ) *
* *
* *

Ak kkkh ko rhkhhk A Ahhh bk kb kA dkh Ak khhhk kb hhkhh ok hhhhkhhokkhhkhkk

6.21 Schema Item Name

<schema item name> ::=
the name of a data item in the Schema.
<schema name> ::=

the name of an object Schema. This name follows the rule for
an <identifier> phrase.
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the name of a Sub-schema set type.

in Section 2.3.6 and Section 3.4 on the SET statement.

6.24 Statement Number

<statement number> ::=

as defined in FORTRAN [l] Section 3.4.

6.25 Status List

<Btatus 1ist>

a sequence of character constants

enclosed . in quotes

separated by commas. See Section 4.15.

6.2

1971
[ =
=2
al
el
ie
e
Ly
1=}
i
|z
|
13
|

as defined in FORTRAN [l1] Section 18.2.3.

the name of an object Sub—schema5

rules for an <identifier>yphrase.

(o))

. 2

(o]

Usage

<usage> ::=

This name follows

[ PROTECTED |EXCLUSIVE |CONCURRENT ][, RETRIEVAL|UPDATE]

6.29 RECORD SELEGTION EXPRESSIONS

<rse> :!:=

<rse l>|<rse 2>|<rse 3>|<rse 4>|<rse 5>|<rse 6>|<rse 7>

Format 1 - <rse 1> Direct Access

Format 2 - <rse 2> Calculate Mode Access

Format 3 - <rse 3> Set Search Access
Format 4 - <rse 4> Positional Access
Format 5 - <rse 5> Currency Indicator Access

Format 6 - <rse 6> Set Owner Access

Format 7 - <rse 7> Set Occurrence Selection Rules Access
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6.30 Format 1 - Direct Access

erse 1> ::=

KEY=<db key> [, RECORD=<db name>]

6.31 Format 2 - Calculat

Mode Access

£rBe 2> ::i=

{DUPLICATE |ANY} , RECORD=<db name>
6.32 Format 3 - Set Search Access
<rse 3> =

DUPLICATE, SET=<db name> , USING=<id list>

(o))
.
w
w
|
T

or 4 - Positional Access

<rse 4> ::
<posit>[,RECORD=<db name>]{, {REALM|SET}=<db name>}
<posit> ::=
{OFFSET=<int exp>}|FIRST|LAST|NEXTIPRIOR

6.34 Format 5 - Currency Indicator Access

CURRENT [ ,RECORD=<db name>] [, {REALM|SET}=<db name>]

6.35 Forma

(nd

6 - Set Owner Access

l

<rse 6> ::=
OWNER, SET=<db name>

6.36 Format 7 - Set Occurrence Selection Rules Access

<rse /MmB:=

RECORD=<db name>, [CURRENT] SET=<db name> [,USING=<id list>]
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*****************************************************************

Page 94

* *
* RECORD SELECTION EXPRESSIONS EXAMPLES *
* *
% “Forhat 1. (KEY=DBK, RECORD=RECA) "
* *
* Format 2. (ANY, RECORD=RECA) »
* (DUPLICATE, RECORD=RECA) *
* *
% Format 3. (DUPLICATE, SET=DEPT1, USING=(A,B,C)) *
* *
* Format 4. (OFFSET=I , RECORD=RECA, SET=DEPTI) *
* (OFFSET=-5 , RECORD=RECA, REALM=EMPFIL) *
* ( FIRST , RECORD=RECA, SET=DEPTI) *
* ( LASBT , RECORD=RECA, SET=DEPTI) *
* ( NEXT , RECORD=RECA, SET=DEPT1) *
* ( PRIOR , RECORD=RECA, SET=DEPTI) *
* *
* Format 5. (CURRENT, RECORD=RECA, SET=DEPTI1) *
* (CURRENT, REALM=EMPFIL) *
* (CURRENT) *
* *
* Format 6. (OWNER, SET=DEPTI1) *
* *
*# Format 7. (RECORD=RECA, CURRENT SET=DEPT1, USING=(A,B)) *
* (RECORD=RECA, SET=DEPT1, USING=ABCDE) *
* *
*****************************************************************
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6.37 TENANCY CONDITIONS

<tenancy condition> ::=

{MEMBER (<db name>)} | {OWNER(<db name>)} | {TENANT (<db name>)}

*****************************************************************

* *
* IF( MEMBER (EXEMPT)) GO TO 101 *
* IF(.NOT. MEMBER (EXEMPT)) GO TO 102 *
* IF( OWNER (EXEMPT)) GO TO 103 *
* IF(.NOT. OWNER (EXEMPT)) GO TO 104 *
* IF( TENANT (EXEMPT)) GO TO 105 *
* IF(.NOT. TENANT (EXEMPT)) GO TO 106 *
* *
* *

***************************************************************

<member condition> ::=

{EMPTY (<db name>)} | {FIRST(<db name>)} | {LAST(<db name>)}

*****************************************************************

* *
* 1) EMPTY (EXEMPT)) GO TO 101 *
* IF(.NOT. EMPTY(EXEMPT)) GO TO 102 *
* IF( FIRST (EXEMPT)) GO TO 103 *
* IF(.NOT. FIRST(EXEMPT)) GO TO 104 *
* IF( LAST (EXEMPT)) GO TO 105 *
* IF(.NOT. LAST (EXEMPT)) GO TO 106 *
* *
ok kkkkkkkkkkkkkhkkhkkkkkkkkkkkhkhhhhkhhkhkhhhhhhhhhhkhkhkhkhkhkk

6.39 NULLITY CONDLTION

<null cond> ::=

NULL ( <identifier> )

*****************************************************************

* *
* IF( NULL (TAXES)) GO TO 101 *
* IF(.NOT. NULL(TAXES)) GO TO 102 *
* *

*****************************************************************
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6.40 SUBSCHEMA STATEMENT

SUBSCHEMA {<char con>|<schema name>} ,SCHEMA={<char con>|<schema name>}
[,<subschema control>] ... [,<subschema lock option>] ...
[,<subschema key option>]

<subschema control> ::=
CALL  <db- proe» {BEFORE | AFTER |ERROR} {INVOKE |FINISH}

<subschema lock option> ::=

LOCK(<lock list>)=<lock spec>

]

<loeck 1ist>
ALL | {<subschema lock type>[,<subschema lock type>]... }
<subschema lock type> ::=
INVOKING | ALTERING | LOCKS
<lock spec> ::=
<char con>|<db proc>
<subschema key option> ::=

KEY=<lock spec>

Akk kA Ak kA khhhh o hhhhhhh bk kb khhhhbhbhhhhhhh bk hhrb kbbb k bk

FORTRAN:

SUBSCHEMA SUB1,SCHEMA=‘DATA-BASE’
SUBSCHEMA SUB1,SCHEMA=’DATA-BASE’ ,KEY="DOIT"
SUBSCHEMA SUB1l,SCHEMA="DATA-BASE’,

CALL UMONTR BEFORE INVOKE,

CALL UCLOSE ,AF#ER "RINISH,

LOCK (INVOKING, LOCKS)="LOCK2"

LOCK (ALTERING)=°0K TO ALTER’

COBOL:

SS SUB1 WITHIN. DATA-BASE.
SS SUB1 WITHIN DATA-BASE
PRIVACYNQEY IS "DOIT".
SS SUB1 WITHIN DATA-BASE
PRIVACY LOCK FOR INVOKING, LOCKS IS "LOCK2"

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
* PRIVACY LOCK FOR ALTERING IS "OK TO ALTER".
*

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
kkdkkhkdkhhhhdhhhhhhhhhhhhhh koo bbb hhrkkxhhhhhhhhhhhhhhoh bk hhbhhrhhk

Page 96 FORTRAN DATA BASE FACILITY



Statement Syntax Summary

6.41 ALIAS STATEMENT

ALIAS [(<schema name type>)] <re-name> [,<re-name>]...
<schema name type> ::=
REALM|SET |[RECORD |ITEM
<re-name> ::=
{<char con>|<identifier>} = <name in schema>
<name in schema> ::=
<char con>
The value of the <name in schema> phrase has the following syntax:

<realm name>|<set name>|<schema item name> |<record name> |
<record name>.<schema item name>

*****************************************************************

FORTRAN:

ALIAS FIELDl="FIELD-1"

ALIAS DATE2="REC1.DATE’

ALIAS (RECORD) PRIME="GROUP’

ALIAS AMT=’PAY-AMOUNT’,TAX="LOCAL-TAX"
ALIAS ‘P-AMT’ = ‘PAY-AMOUNT’

* *
* *
* *
* *
* *
* *
* *
* *
* *
* COBOL: *
* *
* MAPPING DIVISION. *
* ALIAS SECTION. *
* AD ==FIELD-1== BECOMES FIELDI. *
* AD ==REC1;DATE== BECOMES DATE2. *
* AD ==GROUP== RECORD-NAME BECOMES PRIME. *
* AD ==LOCAL-TAX==BECOMES TAX. *
* *
* *

***************************************************************
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6.42 REALM STATEMENT

REALM<realm declaration>[,<realm declaration>]...
<realm declaration> ::=

<db name> [<realm control>] ... [(<realm lock Eist> )]
<realm control> ::=

CALL <db proc> {BEFORE | AFTERKI-ERROR} <realm lock>
<realm lock> ::=

ALL. | {[EXCLUSIVEIPROTECTED]{RETRIEVAi | UPDATE}}
<realm lock list> }:=

<realm lock option>[,<realm lock opti§n>]...
<realm lock option> ::=

LOCK<realm lock type>=<lock spec>
<realm lock type> ::= |

(<realm 1ock>[,{realm Yoo ke>:hi ois )
<lock spec> ::=

<char con>|<db proc>

Summary

*****************************************************************

FORTRAN:

REALM REALM1,REALM2 ;
REALM REALMI -

REALMZ(LOCK(EXCLUSIVE UPDATE)="EU",
LOCK(RETRIEVAL)="R")

COBOL:
REALM SECTION.
RD-REALMI1.
RD REALM2.

REALM SECTION.
RD REALM1 PRIVACY LOCK IS "LOCKL1".

*
;3
*
R
*
*
*
*
*
X
*
*
x
*
*
*
*
*
% PRIVACY LOCK FOR RETRIEVAL IS "R".
*

*
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CALL PROC1 BEFORE EXCLUSIVE UPDATE (LOCK="LOCKl"),

RD REALM2 PRIVACY LOCK FOR EXCLUSIVE 'UPDATE IS

***************************************************************

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
"EU" %
*
*
*
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6.43 SET STATEMENT

SET <set declaration> [,<set declaration>]...
<set declaration> ::=

<db name>[(<set option> [,<set option>]...)]
<set option> ::=

<set control>|<selection option>|<set lock option>

<set control>
CALL <db proc> {BEFORE | AFTER | ERROR}
{ {INSERT|REMOVE}| {FIND|FETCH}
[OWNER | NEXT | FIRST | LAST | PRIOR | VIASET | OFFSET]}

<selection option> ::=

SELECTION ({RECORD=<db name> , ENTRY <db name>=<entry specifier>
[,<path specifier> ] ...} | DBPROC=<db proc>)

<entry specifier> ::=
SYSTEM| CURRENT |<calc entry>|DIRECT(<db key>)
<calc entry> ::=
CALC<key list>
Skey list> ::=
(<key item>[,<key item>] Y
<key item> ::=
<id item>[=<identifier>]
<path specifier> ::=
PATH = (<db name>[,<key item>]ees)
<set lock option> ::=
LOCK<set lock list>=<lock spec>
<gset lock list> ::=
ALL | {(<set lock type>[,<set lock type>leee)}
<set lock type> ::=
CONNECTIDISCONNECTIFINDIORDERIMODIFYIFETCH
<lock spec> ::=

<char con>|<db proc>
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****************************************************************‘k

* *
* FORTRAN: %
* *
% "SET-SET1,S8ET2, 8813 *
¥  SET SET1(LOCK(CONNECT,FIND)="CF-LOCK”") *
¥  SET SETL(SELECTION(RECORD=RECI, *
* PATH SET2(S2=S3,S4=S5),PATH SET3(S6=57))) *
x *
* *
*  COBOL: *
* *
*  SET SECTION. *
* SD SETI. ‘ *
* SD SET2. *
i SD SET3. *
* *
*  SET SECTION. *
* SD SET1 PRIVACY LOCK FOR CONNECT, *
* FIND IS "CF-LOCK". *
* *
*  SET SECTION. *
* SD SET3 *
* SET SELECTION FOR RECL IS *
% VIA SET1 OWNER DBKI *
* VIA SET2 OWNER VALUE OF 525IS\S3 S&4 IS S5 *
% VIA SET3 OWNER VALUE OF S6 IS S7. *
* *
*****************************************************************
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RECORD <record declaration>[,<record declaration>] ...
<record declaration> ::=

<db name>[(<record option> [,<record option>] ...)]
<record option> ::=

<record control>|<within option>|<realm-id option>|
<record lock option>|<check option>

<record control> ::=

CALL <db proc> { BEFORE | AFTER | ERROR} <record lock list>
<record lock list> ::=

ALL | {<record lock type>[,<record lock type>l...}
<record lock type> ::=

CONNECTIDISCONNECTISTORE|DELETEIMOD[FYIFINDIGETIFETCHI
{ ERASE [ALL|PERMANENT |[SELECTIVE] }

]

<within option>
WITHIN<db names>
<realm=-id option> ::=
REALMID=<char var>»
<record lock option> ::=
LOCK(<record lock list>)=<lock spec>
<lock spec> W=
<char con>|<db proc>
<check option> ::=

CHECK={<db proc> | DATA TYPE}
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Ak hkAd kA r kA kb hdhhhhh bbbk hhkrddhhhhhhhhkhhhhhhhhhhhhhhhbhhhrohkhk

* *
* FORTRAN: *
* *
%#  RECORD R1 *
%  RECORD R1(WITHIN(REALM1,REALM2),REALM=PLACE) *
¥  RECORD R1(LOCK(CONNECT,DISCONNECT)=’LOCKIL", *
* LOCK (ERASE)="0K TO ERASE’) *
* *
*  COBOL: *
* *
*  RECORD SECTION. *
e P *
* *
*  RECORD SECTION. *
* 0l Rl WITHIN REALM1, REALM2 *
* REALM-ID IS PLACE. *
* *
%*  RECORD SECTION. *
x 0l R1 PRIVACY LOCK FOR CONNECT, DISCONNECT IS "LOCKL" *
% PRIVACY LOCK FOR ERASE IS "OK TO ERASE". *
* *
'k**********************>'¢*****************************************
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6.45 TYPE-STATEMENTS

<type specification>[*<size constant>[,]]<type declaration>
[,<type declaration>] ...

<type specification> ::=
INTEGER |REAL |DOUBLE PRECISION|COMPLEX|LOGICAL|CHARACTER
<size constant> :: =

is an integer constant per FORTRAN [l], Section 4.3.1, whose
value is greater than zero.

<type declaration> ::=

{<identifier>|<array declarator>}[*<size constant>]
[,<variable option>] ...

<array declarator> ::=

an array declarator as defined in FORTRAN [l] Section 5.1.
<variable option> ::=

LOCK(<variable lock list>)=<lock spec>
<variable lock list> ::=

ALL | {<variable lock type>[,<variable lock type>]... }
<variable lock type> ::=

STORE |GET |MODIFY |FETCH
<lock spec> ::=

<char con>|<db proc>

*****************************************************************

* *
* INTEGER A,B,C(2,3),D *
* REAL E, F(30),G(4,30),H,1I *
* CHARACTER A*5,B,C(10,6),D(4)*5,E*2 *
* CHARACTER*S5,A,B*1,C(10,6)*1,D(4),E*2 *
* *
* *

***************************************************************
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6.46 ACCEPT STATEMENT

ACCEPT ( CURRENCY=<db key> [, <currency type>][, <error>] )

<currency type> ::=

{{RECORD |SET |[REALM}=<db name>}|RUNUNIT |{KEY=<db key>}

6.4

(e}

Format 2 - Accept Realm Name
ACCEPT ( REALM NAME=<char var> [, <name type>][, <error>])

<name type> ::=

{{RECORD |SET}=<db name>}|RUNUNIT |{KEY=<db key>}

hAhkhhkkhhhhhbbhhr bbbk hkhbhhdohhhkhh bk hhhdhhhhhhhhhhhxhhhhihhd

* *
* Format l: ACCEPT( CURRENCY=KIDB , RECORD=RECA) *
* ACCEPT( CURRENCY=K1DB ', REALM=EMPFIL) *
* ACCEPT ( CURRENCY=K1DB , SET=DEPTI1) *
* ACCEPT ( CURRENCY=KIDB , RUNUNIT) *
* Format 2: ACCEPT( REALM NAME=CHX , RECORD=RECA) *
* ACCEPT ( REALM NAME=CHX , SET=DEPTI1) *
* ACCEPT ( REALM NAME=CHX , KEY=KIDB) *
* ACCEPT ( REALM' NAME=CHX , RUNUNIT) *
* *
* %

I E X R EE R R E R R R R R R R R R R R RS R R RS EEEEEEEREEEEREEEEREEEEEEEEEEEREE SRR
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6.49 CONNECT STATEMENT

CONNECT( [RECORD =<db name>,] {ALL|{SET=<db names>}} [,<error>] )

Ak hkkkkkkh bk rh bbb hhhhhhh ko hhhhbhkhhkhhhhhhhhhhhhkhhhhhhrhhhookhidhk

* *
* CONNECT( RECORD=RECA, SET=(DEPT1,DEPT2)) *
* CONNECT( RECORD=RECA, ALL) *
* *

KAk kA d A A A Ak A rhhhkhh kb hhhhhh kbbb bk h bk hhhhhhhhehxhhh ki

DISCONNECT( [RECORD=<db name>] [,{ALLI{SET=<db names> }}]
[,<error>])

kAR A AR A ARR R AR R A AR A A AR A A b kb bk hhhhhhh vk hhhk bk bk kb ok hhkhhhohhhkk

* *
* DISCONNECT( RECORD=RECA, ALL) »
* DISCONNECT( RECORD=RECA, SET=(DEPT1,DEPT2)) *
* *

hkkhhkhh kb hh bk bk hhhh ook kb hhhhobhhhhhhhhhhhhhhrhhhohhhhhhxk

ERASE( [RECORD=<db name>, ] [<member type>][ ,MEMBERS=<db names>]
[, SET=<db names>] [, <error>] )

<member type> ::=

PERMANENT [SELECTIVE |ALL

Ah kA Ak hhkhk Ak hhh Ak h ok hhhbhhhrhhhhohhhhhhhhdhhhhhkdohrkohhhhk

* *
* ERASE( RECORD=RECA, SELECTIVE) *
* ERASE( RECORD=RECA, PERMANENT) *
* ERASE( RECORD=RECA, ALL) *
* ERASE(RECORD=RECA, SELECTIVE, MEMBERS=(DEPT1,DEPT2),SET=DEPT3)%*
* *
Khkhkk Rk ke ko k kA kAR A A AR AR Ak Ak kA h ok hhh kv kb hhkhk ke ko khkhhhkx
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6.52 FETGH STATEMENT

FETCH( {<rse>|{RSE=<char exp>}}[,<retain>][,<end>][,<error>] )
[<item list>]

AXA XA A A A XA XA AR XA A A A bk kb hkdh bbb bhhhhhhhhhhhhhhhhhhhihhhhkdhdk

* *
% FETCH (OWNER, SET=DEPT1) A,B,C *
% FETCH (NEXT, SET=FUNNY, END=123) X,Y,Z *
X *

AAXKAAXXXAAAA KA A A A A A A A kA hhdhh kbbb hhhbhhhhhhhhhhhhhhhhhhhdhhhdhdhd

6.53 FIND STATEMENT

FIND( {<rse>|{RSE=<char exp>}}[, <retain>][,<end>][, <error>])

Ak hkkA A hh Ak b hhhhhhorhdbhhhbhhhhhhbohdhhhhhhhdhhrdbbhhhrhhhbhhokdrdk

* *
% FIND (OWNER, SET=DEPT1, RETAINING=REALM) *
* FIND (OWNER, SET=DEPT1, RETAINING=MULTIPLE) *
% FIND (OWNER, SET=DEPT1, RETAINING=SET) *
* FIND (OWNER, SET=DEPT1, RETAINING=(SET=(DEPT1,DEPT2))) *
* FIND (OWNER, SET=DEPT1, RETAINING=RECORD) *
* FIND (OWNER, SET=DEPT1, RETAINING=(RECORD,REALM)) *
* FIND (OWNER, SET=DEPT1, RETAINING=(RECORD,REALM,SET)) *
* FIND (RSE=CHARX) *
* FIND (RSE="OWNER*) *
* FIND (NEXT, SET=DEPT1, END=2, ERR=4) *
* *
* *

khAkhhhhrhhAhhhhh kb rh kb hhhdhhhhhhhbbhhdbdhhhhhdhdhhhbhhbhhhx

6.54 FINISI

STATEMENT

FINISH( {ALL|{SET=<db names>}|{REALM=<db names>}}[, <error>] )

I E E E E R R R R R R T RS IS SRR SRR SRR R R R R

* *
* FINISH( ALL ) *
* FINISH( REALM=(EMPFIL,PAYFIL)) *
* %

Khhhhkhkrddhhhhhhh ko rhhhhbhhdohbh bbbk bhhhbhbhbhhbbhoohrhhhdhhhhtdsk
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GET ( [RECORD=<db name>] [,<error>] )[ <item list>]

X E R R R R R R E R R R R RS SRR RS RS E SRS SRS SRR SRR R RS EE R EEEEEEE SRS

* *
* GET( RECORD=RECA) A,B,C *
* *

AAAA AKX AR A A A A AR AXAAAAA R ARSI A A A A A A AR A A A X AN A A A A bk kb hh kbbbt hhhx
6.56 INVOKE STATEMENT

INVOKE (SUBSCHEMA ={<char con>|<subschema name>},
SCHEMA={<char con>|<schema name>} {,PRIVACY=<char con>} )

hkdhrkkhhhh b Aok b Ak h kbbb kbbb kb hhhohhhhhhbhhhhrhdhk

* *
* INVOKE ( SUBSCHEMA="FDBML’, SCHEMA="COMPX", PRIVACY="ABC")*
* INVOKE (SUBSCHEMA=FDBML, SCHEMA=COMPX, PRIVACY="ABC") *
* *

khkkkhhhh ko h kbbb hhh bbb hhhhbhhbbhhdhhhhbhhhhhhhhhohhhhhhk

6.57 MODIFY STATEMENT

MODIFY ([RECORD=<db name>] [,ALL|{SET=<db names>}]
[,ONLY] [,<error>])[<id list>]

Ahkk kA hhkhhhkkhhr kA Ak ko hk kb h Ak hhhkhhhhhhh kb hhh ok ok kkhkkhhkk

* *
* MODIFY( RECORD=RECA ) A,B,C *
* MODIFY ( RECORD=EMPLYE, SET=PAYROL ) *
* MODIFY( RECORD=EMPLYE, ALL ) *
* *
*****************************************************************
6.58 ORDER STATEMENT

ORDER ({SET=<db name>}[,LOCALLY]{,<sort spec>} ... [,<error>] )
<sort sp®c> Wi=

{ASCENDING |DESCENDING}=( RECORD|KEY|<sort field> ... )
<sOpt Rield> ::=

{ITEM=<id 1list>} | {KEY=<db names>} | {RECORD=<db names>}

khkkkkhhhhhhhhhhhhhrhhhhhhhh kb ko hkkkhhhhhhhhhhhhhhkhhhkhhhhhhhhhk

* *
* ORDER ( SET=DEPT1, LOCALLY *
* ,ASCENDING=(RECORD=(NONEXM, EXEMPT, TEMPRY)) *
* ,DESCENDING=(KEY=(RATE, EMPNUMB, GRADE))) *
* *
* *

Ak hA AR A AR Ak hkkhhhhhhhhhhh kb kb bk ki khhhhhhhhhho bk khkkkkhkk
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6.59 PRIVACY STATEMENT

GENERAL FORMAT FOR APPENDING PRIVACY KEY OR PROCEDURE
<priv key> ::=
<priv enable> | <priv disable>
<priv enable> ::»=
PRIVACY={ <char exp> | <subroutine name> }
<priv disable> ::=
PRIVACY
The PRIVACY statement is used as follows:

Format 1 - Privacy Display Access for Sub-schema

Format 2 - Privacy Access for Realm

Format 3 - Privacy Access for Record(s)

Format 4 - Privacy Access for Set(s)

Format 5 - Privacy Access for Item(s)

6.60 Format 1 - Privacy Display Access for Sub-schema

PRIVACY( [SUBSCHEMA=<char con>,] DISPLAY, <priv key> )

PRIVACY( [SUBSCHEMA={<char con>|<subschema name>},]
REALM=<db names> [,<usage>],<priv key> )

6.62 Format 3.- P

[N

vacy Access for Record(s)

PRIVACY( [SUBSCHEMA={<char con>|<subschema name>},]
RECORD [=<db names>][,<rec dml stmt>] ...,<priv key>)

<rec dml 'stmt> ¢ i=

CONNECT |DISCONNECT |STORE |[<erase> |MODIFY |FIND |GET |FETCH

<erase> ::=

ERASE {PERMANENT |SELECTIVE |ALL}
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6.63 Format 4 - Privacy Access for Set(s)

PRIVACY( [SUBSCHEMA={<char con>|<subschema name>} ,] SET[=<db
names>]
[,<set dml stmt> ] ... ,<priv key> )
<set dml stmt> ::=
ORDER | CONNECT | DISCONNECT | <erase> | FIND | FETCH
<erase> ::=

ERASE { PERMANENT | SELECTIVE | ALL }

PRIVACY ([SUBSCHEMA={<char con>|<subschema name>},]
[REALM=<db names>,] [SET=<db names>,] [<item dml stmby 1 i ee
<priv key> ) <id list>

<item dml stmt> ::=

MODIFY | GET | FETCH
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Ak kkh Ao b h kb bhhhbhhk bbbk hhhhhhhhhhhhhhhhhhhhhohhhhhhk

PRIVACY STATEMENT EXAMPLES

Format 1. PRIVACY (SUBSCHEMA="ACC’,DISPLAY,PRIVACY="AJE20")
PRIVACY(DISPLAY,PRIVACY="AJE21")

Format 2. PRIVACY (SUBSCHEMA="CA’,REALM=WORLD, EXCLUSIVE,
UPDATE,PRIVACY="LV")

PRIVACY (REALM="FILE6°,CONCURRENT, RETRIEVAL,
PRIVACY="JQl7")

PRIVACY (REALM, PROTECTED, RETRIEVAL, PRIVACY="BKEY")

PRIVACY (REALM, EXCLUSIVE,PRIVACY="XZ13")

PRIVACY (REALM,RETRIEVAL,PRIVACY="ABC”)

PRIVACY (REALM, PRIVACY="XRAY")

* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
% *
* *
* *
* *
* *
* *
* Format 3. PRIVACY (SUBSCHEMA=MAS, RECORD=(’TOTALS “, TAXES), *
* CONNECT, STORE, PRIVACY="LOCKM ") *
* PRIVACY (RECORD=TAXES, CONNECT,PRIVACY,="LOCKM") *
* PRIVACY (RECORD, CONNECT,DISCONNECT, STORE, *
* PRIVACY="LOCKM") *
* PRIVACY (RECORD,PRIVACY="LOCKM") *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* R
* *
* *
* *
* *

Format 4. PRIVACY (SUBSCHEMA=SLOTS, SET=JACKPOT, CONNECT,
PRIVACY="LOCKM")
PRIVACY(SET=(ID,STREET,CITY),ORDER,PRIVACY="XYZ")
PRIVACY(SET,ORDER,CONNECT,DISCONNECT,PRIVACY="K")
PRIVACY(SET,PRIVACY="007")

Format 5. PRIVACY (SUBSCHEMA="PERSONNEL’ ,MODIFY,FETCH,
PRIVACY="AC146°)SALARY, EXEMPT
PRIVACY(GET,PRIVACY="FH6036°)ADDRESS,CITY
PRIVACY (PRIVACY="NEVADA’)CITIES

R R R R R R E R R R R E R E R EEE R SRR SR SRS R RS RS S SRR R EEE R E R EEEEEEEREEEEREREE S S

6.65 READY STATEMENT

READY ({ALL |{SET=<db names>}|{REALM=<db names>}},<usage>[,<error>])

IR R R R R R T R RS R R RS R R RS RS EEE RS SRR RS R EEEE RS R RS EEEEREEEEEEEEE R

* *
* READY( REALM=EMP1l, PROTECTED, UPDATE ) *
* READY ( SET=DEPT1 , EXCLUSIVE, UPDATE ) *
* READY( SETI=DEPT1 , PROTECTED, UPDATE ) *
* READY( SET=DEPT1 , EXCLUSIVE, RETRIEVAL ) *
* READY( SET=DEPT1 , CONCURRENT,RETRIEVAL ) *
* *
* *

AhkkAkkhhhhhhhhhhhhhh bbbk hhhhhhhhhhhhhhhhhhhhhhdhhhhhhhhhds
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6.66 STORE STATEMENT

STORE( RECORD=<db name>[ ,<retain>] [ ,<error>])

khkhkkkhkhhhhhhkhhhhhhhhhhhhhhhhhhhhhdohhhhhhhhhhhhhhhhhhhhhhhhhhhhhdk

* *
* STORE( RECORD=RECA ) *
* STORE( RECORD=RECA, RETAINING=SET) *
* STORE( RECORD=RECA, RETAINING=(RECORD,SET=(DEPT1)) *
* STORE( RECORD=RECA, RETAINING=MULTIPLE) *
* *
* *

Ahkhkkhkhkhkhhhhh bk kb Ak hh kb hhhhhhb bk hohhhhhhhhhhhrkhhhhhdhkx

6.67 US

|5
1N

TATEMENT

USE (PROCEDURE=<identifier> [, {ALL|OTHER|{STATUS=<status list>}}])

Akkkkkhkkhkhkhh b hkhhAh Ak kAo hhhh kb hhhhhhhhhhhhohhkahhhhhhhhhhhhhk

* *
* USE (PROCEDURE=NOROOM, STATUS=("80100",790200°,°80300°)) *
* USE(PROCEDURE=LOCKED, STATUS="90100") *
* USE (PROCEDURE=DBXCPT, OTHER ) *
* USE (PROCEDURE=DBALL, ALL) *
* *
% *

Kkkkhkhhhhhhhhkhh kA bk khh A bk hhhhh ik hhhhhhhhhhhhkhhhhhhhhk
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8.1 Abnormal Termination

the premature end of execution of a program due to the detection,
by the operating system or DBCS, of a situation that prevents
successful execution of that program.

the usage of the ALIAS statement in the Sub-schema that defines an
alias to be used in the Sub-schema and FORTRAN program for a name
defined in the Schema.

8.3 Automatic Member

a record that automatically becomes a member of a given set when
the record is initially stored in the data base.

8.4 Available Mode

the state of a realm when it is accessible to the DBCS and is not
under the exclusive control of a/different run unit.

8.5 Calculation Key

When the LOCATION MODE is CALC, these are the data items defined
in a record whose contents are used by the DBCS in its algorithm
to calculate a data base key value when that record is stored.

8.6 Calculation Location Mode

the LOCATION MODE statement in the Schema where the user specifies
to the DBCS the data items whose <contents are to be wused in the
location mode algorithm.

8.7 Concurrent Run Unit

a run unity qNQer than this run unit that has been initiated, but
has not terminated, during the time in which this run unit has
been initiated but not terminated.

8.8 Currency Indicator

a conceptual entity that is used by the DBCS as a place marker in
accessing the data base.

an input/output control system that directs the processing of the
data base.
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an entry in the Schema, or Sub-schema, that describes a realm, set
type or record type.

o]

.11 Data Base Exception Condition

the state that exists  for a ‘“tun‘unit "~ whenthe ~“DBES detects a
situation that requires special handling.

8.1

N

Dat

Base Key

a key whose value is assigned by the DBCS and which uniguely
identifies a record occurrence within the data base.

8.1

ata Base Key Item

w
=

a data item whose contents represent the value of a data base key.

[o o}

sil

&

Data Base Status Indicator

a seven-digit integer value, consisting of a two-digit statement
code and a five-digit status code, that indicates the state of the
run unit with respect to the data base.

a clause appearing in the Record Statement of a Sub-schema that
provides information describing a particular data item.

8.16 Data Item

the smallest unit of data defined by a Sub-schema and intended to
be used as a FORTRAN variable.

8.17 Data Item Validator

the process of verifying the proper contents of data items as they
are accessed from,%or stored in, the data base.

8.18 Data Name

a user-defined word that names a data item described in a Data
Description Clause.

8.19 Derived Data Ite

A derived data item is a variable whose contents are generated by
the DBCS, rather than by the FORTRAN program. There are two types
of derived data items: actual derived data items and virtual
derived data items. Derived data items are defined as such in the
Schema.

An actual derived data item is one whose contents are generated by
the DBCS and stored as a part of the data base record in which the
data item is defined. The data item is a part of the record in the
data base as long as the record exists in the data base. The DBCS
generates the value of an actual derived data item during
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execution of a STORE statement for the associated record, and
during the execution of any statement that modifies the record or
its relationships with other records. In . -addition, /‘the  DBCS
modifies the data item whenever the data base is modified in any
way that affects that data item’s contents.

A virtual derived data item is one whose contents are generated by
the DBCS during execution of a GET or FETCH statement for the
record in which the data item is stored. A virtual derived data
item does not exist in the data base, but exists only in the
record area associated with the associated record type.

When a record that contains an actual derived data item is stored
in the data base, the DBCS, using criteria defined in the Schema,
generates the contents of the data item and stores it as a part of
the data base record. The DBCS then ensures that the contents of
the data item are modified whenever necessary to maintain valid
contents, based on the criteria defined in the Schema.

There are three conditions under which the DBCS must modify the
contents of an existing actual derived data item:

R Whenever the record in which the data item is stored is
modified in the data base, or

2. Whenever the record relationship of the record in which
the data item is stored is modified in the data base, or

3. Whenever a different record or a different record’s
relationships are modified in the data base in a manner
that affects the «criteria for generating the contents of
the actual derived data item.

Whenever the contents of an actual derived data item must be
modified by the DBCS for any reason, the record in which the data
item is stored must be in update usage mode.

8.20 Direct Location Mode

the location mode in which the user may specify to the DBCS a data
base key value for use in the location mode algorithm.

a characteristic of a set type whose Set Description Entry
specifies that the logical order of its member records is fixed
permanently as defined 1in the Set Description Entry. A set with
fixed set order, however, may be temporarily reordered during
execution of a run unit, but the set’s predefined fixed order is
restored upon termination of that run unit.

FORTRAN DATA BASE FACILITY Page 115



Glossary

8.23 Integrity

the ability to ensure that record relationships and the contents
of data items are not adversely compromised by any process.

8.2

1+
i

Invocation Privacy Lo

a privacy lock that must be satisfied 1in order to bind the Sub-
schema definitions to a FORTRAN program.

the method by which the DBCS establishes the algorithm [used to
determine the data base key values associated with records.

872

(o))

Location Mode Data Item

|

a data item whose contents are used by the DBCS ian evaluating a
record’s location mode or set selection criteria.

a resource for which a privacy lock has been defined.

a record that explicitly becomes a member of a given set after the
record has been stored in the data base by the use of the CONNECT
statement.

the proposition, for which a truth value can be determined, that a
set has members.

(o]

213

=]

Null

a data attribute associated with —currency 1indicators and data
items defined in a Sub-schema. This attribute is independent of
the value of the contents of data items. The representation of a
null value is vendor-defined.

8.31 Object Sub-Schema

the machine-dependent representation that describes that portion
of a data base known to a FORTRAN program.

8.32 Permanent Member

a record that, once it is a member of a given set, cannot be
removed from membership in a set of that set type unless that
record is removed from the data base.
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8.33 Privacy Key

a key whose contents are used by the DBCS to determine if a locked
resource is to be made available to the run unit that specified
1t

a value known to the DBCS, that is associated with a locked
resource.

8.35 Privacy Procedure
a set of statements used to generate a privacy key.

8.36 Protected Usage Mode

the state of a realm in which its records cannot be modified by
another run unit.

8.37 Ready Mode

the state of a realm after successful  execution of a READY
statement and before the execution of a FINISH statement.

8.38 Realm

a logical subdivision of the data base which contains the records
having a specified range of data base key values.

8.39 Realm Currency Indicator

the conceptual entity that 1is used by the DBCS as a place marker
to indicate a specific record in a specific realm.

a data item associated with a given record type whose contents
identify the realm in which that record is to be stored.

8.41 Realm Description Entry

an entry in the Schema or Sub-schema that defines a realm and its
characteristics.

a user-defined word that names a realm described in a Realm
Description Entry.
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Record Selection Expressions are specified in the FIND/FETCH
Statements of a FORTRAN program for the purpose of selecting a
specific record occurrence in the data base for subsequent use.

8.44 Record Type

the collection of record occurrences described by one Record
Description Entry.

8.4

w

Record Type Currency Indicator

|

the conceptual entity that 1is used by the DBCS as a place marker
to ‘Indicate a specific record occurrence of a specf' P ecord

type.

8.46 Relation Record

a record, defined in a Sub-schema, which is used to define the
relationship between records belonging to different sets.

8.4

~

esource

|
|

a facility or service, controlled by the operating system, that
can be used by an executing program.

8.4

(o]

Retrieval Usage Mode

the state of a realm during which  its records may be accessed but
cannot be modified.

8.49 Schema

the description of the entire data base. The Schema is specified
by the Data Base Administration.

a representation that identifies a Schema.

the ability\ e N\prohibit access to a . datas.'blage- record by
unauthorized means.

8.52 Set

2]

a logical collection of records in the data base. Each set
consists of a set owner and zero or more set members.
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an entry in the Schema or Sub-schema that defines a set type. The

the location mode in which the user may specify to the DBCS a set
type for use in the location mode algorithm.

8.55 Set Member

a record stored in the data base as a non-owner participant in a
specific set.

8.56 Set Name

a data-name that identifies all set occurrences of a given set
type.

8.57 Set Ordering Criteria

the arguments used by the DBCS to determine the relative logical
position of a record within a set.

8.58 Set OQwner

a record in the data base whose occurrence establishes the
existence of a specific set.

the arguments used by the DBCS to select one set occurrence from a
collection of occurrences constituting a given set type.

8.6

10

Set Iyp

i

the collection of set occurrences described by a Set Description
Entry.

8.61 Set Type Currency Indicator

the conceptual entity that is used by the DBCS as a place marker
to indicate a specific record occurrence in a " specifilec. 8et
occurrence of a specific set type.

8.62 Singular Set

a set for which the DBCS is the set owner.
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8.63 Sub-schema

the named collection of statements that describes that portion of
the data base accessible to a FORTRAN program.

8.64 Sub-Schema Description Entry

a statement that names the Sub-schema and describes some of its
characiteristicss

a representation that identifies a FORTRAN Sub-schema.

8.66 Statement C

a value that 1indicates the type of statement whose execution has
caused the DBCS to modify the Data Base Status  glndicator. The
statement code is a part of the Data Base Status@Pnd%cator.

8.6

~

Status Code

l

a value that indicates the absence or specific presence of Data
Base Exception conditions that occurred during the most recent DML
statement executed.

a realm that exists only during the execution of the run unit that
creates it. When that run unit terminates, the temporary realms
created by that run unit are logically removed from the data base.

8.

O

09 Tenancy Condition

the proposition, for which a truth value can be established, to
determine that a record is a member or owner of one or more sets.

a record occurrence that is either the owner oOr a member of "a
specific set occurrencey

a record that can be removed from a given set.,

8.72 Unsuccessful Execution

the attempted execution of a statement that does not result in the
execution of all the operations specified by that statement. The
unsuccessful execution of a statement does not affect any data
referenced by that statement, but will affect status indicators.

Page 120 FORTRAN DATA BASE FACILITY



Glossary

8.73 Update Usage Mode

the state of a realm during which its records may be both accessed
and modified.

8.7

&S

Usage

Usage mode
a realm.
statement.

Mode

designates the types of access that are permissible for
The particular wusage mode is specified in the READY

FORTRAN DATA BASE FACILITY Page 121
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PPENDLX A - SAMPLE SUB-SCHEMA AND FORTRAN PROGRAM

This section shows sets of sample programs. Each set consists of
a Sub-schema definition followed by a short FORTRAN program.

In tactual practice,k: it 4s felt  that. the: compilexity -~of - the
definition for a Sub-schema may dictate its preparation by a
person who has expert knowledge of data base design principles (a
Data Base Administrator).

Once the Sub-schema has been so prepared programmers will then be
able to write their own FORTRAN applications(DML) programs.

THIS SUB-SCHEMA IS WAMED “COUNT’, IT REFERENCES
A SCHEMA WHICH IS NAMED “ACCOUNTING-DATA’

€T30

SUBSCHEMA COUNT,SCHEMA="ACCOUNTING-DATA"

A USER OF THIS SUB-SCHEMA NEEDS TO REFERENCE DATA IN ONLY
TWO REALMS. NOTE THAT THERE MAY BE MORE THAN TWO REALMS
NAMED IN THE SCHEMA, AND THAT USERS OF THIS SUB-SCHEMA
CAN ACCESS ONLY THE TWO NAMED REALMS

N EY T8 OX 6

REALM ACCT1,ACCT2

SIMILARLY, THE USER IS ALLOWED TO REFERENCE ONLY TWO SET
TYPES WHEN USING THIS SUB-SCHEMA.

o I o B [ |

SET ENG,MFG

THIS SUB-SCHEMA WILL NOT REQUIRE ANY ALIAS STATEMENTS.
THE NAMES SHOWN FOR DATA ITEMS, RECORDS, SETS AND REALMS
WERE CHOSEN TO BE ACCEPTABLE FORTRAN IDENTIFIERS.

B Mol ol o=

THIS EXAMPLE SHOWS A SINGLE RECORD TO BE PROVIDED
TO THE FORTRAN USER. IT IS ASSUMED THAT THE SCHEMA
DECLARES THE RECORD TO BE OWNED DIRECTLY BY THE ‘SYSTEM’

€. 0 .63

RECORD EMPLYE

THE RECORD IS NAMED “EMPLYE®, IT HAS A SINGLE ITEM OF
INTEREST TO THE USER OF THIS SUB-SCHEMA: SALARY.

gr i o ap 4l g |

REAL SALARY
END
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C
C THIS IS A SAMPLE APPLICATION PROGRAM.
C IT USES SUB-SCHEMA #1, AND PRODUCES A COUNT OF THE
C NUMBER OF EXEMPT EMPLOYEES.
C
PROGRAM PROG1
C
INVOKE(SUBSCHEMA='COUNT',SCHEMA='ACCOUNTING-DATA')
READY (ALL)
C
C SET COUNTER ISUM TO ZERO
c
ISUM=0
C i
C IF THERE ARE NO RECORDS IN THE SET, THEN EXIT
C
IF(EMPTY(ENG)) GO TO 999
C
C RETRIEVE THE INITIAL EMPLOYEE RECORD
C

FETCH(FIRST,RECORD=EMPLYE,SET=ENG, ERR=280)
100 ISUM=ISUM+1
FETCH(NEXT,RECORD=EMPLYE,SET=ENG,END=999,ERR=280)

C
c IF END-OF-SET, THEN TO TO 999
C IF ERROR, THEN GO TO 280
C
GO To 100
C

280 PRINT 299,DBSTAT
299 FORMAT (° *ERROR IN RETRIEVAL* STATUS=",A)
FINISH(ALL)

STOPR 1
C
999 PRINT 998,1ISUM
998 FORMAT(’ THERE ARE “,I10,° EXEMPT EMPLOYEES ")
C
C RELEASE THE REALM INVOKED
C
FINISH(ALL)
SPO ¥
END
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(@)

THIS SUB-SCHEMA IS MORE COMPLEX THAN THE PREVIOUS EXAMPLE.
IT USES THE ALIAS STATEMENT TO RENAME COBOL VARIABLES TO
BE PROPER FORTRAN IDENTIFIERS, AND IT SPECIFIES THE USE
OF DATA BASE PROCEDURES FOR LOGGING AND ERROR-MONITORING.

~
L

e ts - C1 &3

SUBSCHEMA COUNT2, SCHEMA="ACCOUNTING-DATA",
1 CALL NOTIFY BEFORE INVOKE,
2 CALL NOTIFY AFTER FINISH

ASSUME THAT “NOTIFY® IS A DATA BASE PROCEDURE WHICH RECORDS
USE OF THIS SUBSCHEMA IN A SPECIAL FILE FOR LATER USE.

Y6y €3 62

ALIAS (RLCORD) EXEMPT="EXEMPT-STUDENT"

RENAME EXEMPT-STUDENT TO BE EXEMPT. NOTE THAT THE NAME
EXEMPT-STUDENT NOW BECOMES UNAVAILABLE FOR USE IN EITHER
THE FOLLOWING SUB-SCHEMA STATEMENTS, OR THE USER’S FORTRAN
PROGRAM. THAT RECORD MUST BE REFERENCED BY THE ALIAS
EXEMPT.

06 Cits 8 )

REALM ACCTI
SET ENG

c

RECORD EXEMPT (CHECK=DATA TYPE, CALL LOGIT BEFORE FETCH)

THE RE-NAMED RECORD IS TO HAVE ITS CONTENTS VERIFIED BY
INDIVIDUAL DATA TYPE CHECKING DURING "TRANSIT" TO AND

FROM THE DATA BASE. A DATA BASE PROCEDURE LOGIT, WHICH
CAN BE ASSUMED SIMILAR IN FUNCTION TO THE PREVIOUS

NOTIFY, IS AUTOMATICALLY INVOKED BY THE DBCS PRIOR TO EACH
FETCH STATEMENT EXECUTION.

T Ew Nl et e o

REAL SALARY
END
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Cy:C3

c:

100

o

888
887

999
9938

Sample Program

THIS PROGRAM DETERMINES THE NUMBER OF EXEMPT STUDENTS
EMPLOYED BY AN ENGINEERING DEPARTMENT, AND COMPUTES THE
TOTAL PAYROLL PAID TO THOSE STUDENTS DURING A ONE YEAR
PERIOD.
PROGRAM PROG2
INVOKE(SUBSCHEMA='COUNT2',SCHEMA='ACCOUNTING-DATA')
ISUM=0
ISUM COUNTS PEOPLE
SUMSAL=0
SUMSAL COUNTS TOTAL SALARY
READY (REALM=ACCT1)
GO TO 999 IF NO RECORDS IN THE SET
IF(EMPTY(ENG)) GO TO 999
FETCH THE FIRST RECORD
FETCH(FIRST,RECORD=EXEMPT,SET=ENG,ERR=888)
ISUM=ISUM+I1
SUMSAL=SUMSAL+SALARY
FETCH(NEXT,RECORD=EXEMPT,SET=ENG,END=999,ERR=888)
GO To 100
LOOP TILL END-OF-SET OR ERROR
PRINT 887,DBSTAT
FORMAT (° ERROR CODE= “,A,” PROGRAM TERMINATED ")
FINISH(ALL)
STOP1
PRINT 998,ISUM,SUMSAL
FORMAT(” *,17,° STUDENTS RECEIVED A TOTAL OF $°,¥10:2)
FINISH(ALL)
CLOSE THE DATA BASE

END
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APPEN
FACIL

B - FORTRAN EXTENSIONS NOT PRESENTLY IN COBOL DATA BASE

M PR e

DI
IT

X
L

The FORTRAN Data Base facility contains several new features over
the COBOL facility [6). They are as follows:

j The FETCH DML statement - See Section 4.5

2. Two new membership conditions FIRST and LAST - See Section
2.6

3. A <db name> phrase <can be a character expression (i.e.
dynamically interpreted at run-time) - See Section 2.3.6

4, Record selection expressions can be a character expression
- See Section 4.6

5. Individual DML statements can specify the action to be
taken if a data base exception occurs - See Section 2.3.10
and 5.2

6. A FIND or FETCH DML statement can specify what action to
be taken if the end of set or end  of realm data base
exception occurs -See Section 2.3:9 and 5.2

7. The Use functionality has been divided 1into two
statements, USE for data base exceptionms and PRIVACY for
privacy key processing. Additionally these two statements
are now procedural rather than declarative, i.e. the set
of USE/PRIVACY conditions can be changed at run-time. -
See Section 4.12 and 4.15

8. The keyword ALL 1is used in the Sub-schema lock
specifications to indicate that privacy locks are to be
established for all possible FORTRAN DML statements.

9., If an empty lock list specification 1is used in the Sub-
schema lock specification, a lock list is established by
default for the DML statements which provide minimum
access to the DBCS.
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THIS INDEX HAS DEFINITIONS FIRST FOLLOWED BY REFERENCES.
NOTE THAT THE REFERENCES ARE TO SECTION NUMBERS.
Abnormal Termination 8.1
ACCEPT 4.1, 5.3, 6.46
Accept,; Currency. “4.1l.1, 6,47
Accept Currency =-See Accept, Currency
Accept, Realm Name 4.1.2, 6.48
Accept Realm Name -See Accept, Realm Name
ACCEPT STATEMENT 4.1, 6.46
Access, Direct 2.4.1, 6.30
Access, Indicator, Currency 2.4.5, 6.34
Access, Mode, Calculate 2.4.2, 6.31
Access, Positional 2.4.4, 6.33
Access, Privacy, Item 4.12.4, 6.64
Access, Privacy, Realm 4.12.2, 6.61
Access, Privacy, Record 4.12.3, 6.62
Access, Privacy, Set 4.12.3.F, W. 63
Access, Privacy, Sub-schema < 4.1201l, 6.60, 4.12, 6.59, 6.60
Access, Set, Owner 2.4.6, 6.35
Access, Set, Search 2.4.3, 6.32
Access, Set, Selection Rules 2.4.7, 6.36
ALTAS 72,306,273, 3.2, 8.2 SRP, 6.41
Alias Description Entry 8.2
ALIAS STATEMENT 3.2, -8.74
ALL 3.1, 3o 3 3.4, & N 3.:6i4 4,2, 4.3 ‘Gia, 0 4105
- l2¢ 3l 46 13, 4N 8.74, 6.40, 6.42, 6.43, 6. 44, "6.%5,
6.54, 6.57, 6.3
<argument> 2.3.4? 8.F; 2.3.8, 2.3.9, 2.3.10; "6.85 659, 6,10
Arguments 2.3.1, 6.1
<array declarator> 3.6, 6.45
ASCENDING 4.11
AUTOMATIC _2NL.48 3.3
Automatic Member ~-See Member, Automatic
Available Mode -See Mode, Available
Bracgs Q2. 2
Brackets P. 2
<calec entry> 3.4, 6,43
Calculate Mode Access —-See Access, Mode, Calculate
Calculation Key -See Key, Calculation
Calculation Location Mode -See Mode, Location, Calculation
Character Constant -See Constant, Character
Character Expression -See Expression, Character
Character Variable 2.3.4, 6.4
<char con> 2932y 602, Fely T2y 343, 3847 3599 3.6, 49,
4.12.1, 4,12,2, 4.12.3, 4.12.3.1, 4.12.4,7 6,405 0501, 65425
6.43, 6.44, 6.45, 6.56, 6.60, 6.61, 6.62, 6.63, 6.64
<char exp> 2.3.3, 6.3, 2.3.'6, 4.5, 4.6, 412,700, 6. 92,
PRE 6. 59
Sahatr-var> " 2.3.4, 6.4, 3.5, 4.1.2, 6.44,°'6,48
<check option> 3.5, 6.44
Clause, 'Data '8.15
CODASYL <7
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CODASYL Data Base Facility =-See CODASYL

Code s Statement B85 06,455 1, 14.55.3

Code, Status s LA T ) RSN g |

GComneceptsy Data Base i 2, 2

CONCURRENT . 2:34284 4. 13, -6,28

Concurrent Run Unit -See Run-unit, Concurrent

Condition; Member 2.6, 8.29, 6.38, 8.29

Gonddtion, Null -=2%7 63389

Gondditlon;  Tenaney =225 555 8,69, 6:37

Conddition, USE,:  Processing 'of 5.2.1

CONNEGT 2.1, 8.3, 34 o8e:230% G4 123351, 53,7 6740 6,63

CONNECT STATEMENT 4.2, 6.49

Cometanty  Charaecter” 24 352, »6.w2

Currency Indicator Access -See Access, Indicator, Currency

Currency Indicator -See Indicator, Currency

Currency Indicators -See Indicator, Currency

Ceurrency typed’ idiile g Gk T

DATA BASE CONCEPIS -See Concepts, Data Base
2.1 1

Data Base Control System (DBCS) obe 2475 B9 i, 2.1.3,
Ziviliyilty 12 138G e 10y o RSt BN/ VR A B I 2.1.492.92.1.4.4.3,
A R S YRR i R 233105 524 a2 359 2ln 3 Gy B F R e
26453, By 4T, 3 I3, 285 5 4.8, 4.12,84019. 2, i LGl 5
Sl ichs Lo 5 il Bt Bire el il 542,95 . ud’, LI e B T T
8.4, Bv 55 1845653 848, 8.9, 8.11,- 8412, &2 19.2 8. 20, 8425,
8426, 8.33, 8,395 78¢45,5 899540 8:57Q N 38061 8,62 8566,
8.74

Data Base Description Entry -See Entry, \Description
Data Base Environment -See Environment, Data Base
Data Base Exception Coundition -See Exception

Data Base Exception -See Exception

Data Base Facility . 2.la L, 22

Data Base Key Item -See Key Item, Data Base

Data Base Key -See Key, Data Base

Data Base Keys -See Key, Data Base

Data Base Name -See Name, Data Base

Data Base Names ~-See Name, Data Base

Data Base Procedure ~-Sée Procedure, Data Base

Data Base Procedures -See Procedure, Data Base

Data Base Registers =-See Register, Data Base

Data Base Special Registers =See Register, Data Base
Data Base Status Indicator -See Indicator, Data Base
Data Base Status Indicators -See Indicator, Data Base
Data Base Task Group =-See CODASYL

Data Clause =See Clause, Data

Data Item -See Item, Data

Data Item®Validator -See Item, Data, Validator

Pata Manipul™lon Language ((DML.)' 4, 1.5 :2.02,0.4..12.3, :8.74
Data Name ~-See Name, Data

DBCS =-See Data Base Control System (DBCS)

<db key>: 2.345; 6.5, 25 Geilg 304, s e he haalie 2 65:305°6..43;

6ieililiy i 64248

<db name> 2 a3 Oin - B Byr s Dei2iia2 013 T2 o B OL 3219 .« 2.,3,20,
25 3uv23y 0 Disdheodis s 2ob w2 LANGARES: 52 pla3h oRMIE B a il Ui Pl
25090 2. 206 B, 3y 3 Ay B, UG el L oM RS Sl 8 Tl -l 8
&0y e Llss-dnall s 8o T, 367:6/55 3607 5 05508, 20,193 6.2 3.6,5.30.;
el 65325 65335704 3075365355 166830 o 1B ORS00 64 435
60 a6 G, B A8, 6. 49y 67590, L6065 T abuis T 6l 5BE" . 6.-B6

S mames>t 253, 750057520255 :2:0935.20; Berd L B il Gl

Page 128 FORTRAN DATA BASE FACILITY



&4:10 55 A1l 4o 2.2, 4.12.3, 4.12.3.1, 4.12.4, 4,13, 6. 20,
6.44, 6.49, 6.30,7 6,31, 6.54, 6,57, 6,58, " 6.61, 641620 6,163,
6.64, 6.65

DBPRIV - Data Base Privacy Register -See Register, Data Base

Sidbproc> . 25348 . 68y 3%, 33y 3.4, 7345, 38, 6RO 4L,
643, 6.44, 6,45

DBREC - Data Base Record Register -See Register, Data Base

DBRELM - Data Base Realm Register -See Register, Data Base

DBSET - Data Base Set Register -See Register, Data Base

DBSTAT - Data Base Status Register -See Register, Data Base

Derived Value -See Value, Derived

Direct Access =-See Access, Direct

Direct Location Mode -See Mode, Location, Direct

DISCONNECT 2o Lol 3. G535, @3y Doty bol2. Qs §5. 35 6,44,
6+:50, 6.63

DISCONNECT STATEMENT 4.3, 6.50

DML language -See Data Manipulation Language (DML)

DML statements -See Data Manipulation Language (DML)

EMPLY * 2,6

Empty Set -See Set, Empty

<end> 2.3.9, 6.9, 4.5, 4.6, 5.2.2, o057906.53

END iPhrase :2.3¢9, 649

END STATEMENT 3.7

Entry, Description 8.10

Entry, Description, Realm 8. 41

Entry, Description, Set 8.5R Mll, 8,22

Entry, Description, Sub-schema 8.64

<entry specifier> 3.4, 6./43

Environment, Data Base 2.1.2

<erase> 4.12.3, 4.12,3. 8 W62, 6,63, 4,12.3.1, 63562, 6363

ERASE 2.1,4.3.4, 2.2, QO 4.4, 4.12,3, 4.12,3:1, 5.3, 6.44,
6:51, 6.627: 6,63

ERASE STATEMENT 4.4, 6.51

<error> 2.3.10, 6§l Wh. 1.1, 4.1.2, 4.2, 4a3, 4.4, 4.5, 4i6,
4s7, 4.8, A 0, QWPL, 413,746,184 5, S5.2;2.0: 0500 5ol 2,
6.47, 6.48O6NI, 6.50, 6.51, 6.52, 6.53, 6.54, 6.55, 6.57,

6.58, 6.654" N6E

Error Codes -See Exception

Error Phrase .10, 6.10

Exceptiomd 5, De 2, B ll, 8725 9 ds 1, Seilei2y Dailvidy Svlid,
5,2, 90 pl, 5.3, 8.11

EXCEPTION HANDLING -See Exception

BACL S TWE 245 3.28, 3.3, 4,11, 4,13, 6442

Expression, Character 2.3.3, 6.3

Expression, Selection, Record 2.1.4.4.4, 8.43

REINH - 2elebebab, 2:44 3.4, 4.5, .5:3, 8419807448 52

FETCH STATEMENT 45, 8+ 74

WIND 22539, 23,20, 20dy3aby 5.3¢5 ¢ = Uiy 4664512530 aob83,
8o fb - 6s435. 6.53, 6,63

FIND STATEMENT 4,6, 6.53

EINEOH - dvde ¥, 4o, 412, %413, 5.3, 8:37576.5%

FINISH STATEMENT 47

FIRSE. " 2.4:44, 2.4.7,: 2.6, 3.4, 8,74,.64365 6,43

Fixed Set Order -See Set, Fixed, Order

FORTRAN SUB~-SCHEMA -See Sub-schema

GET STATEMENT 48, 6455

GLOSSARY .8

<identifier> 2.3.11, 6.11, 2.3,12, 230022, 253621 2avkinmld,
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K ARG R IS e [ 6. 12 565 225 <627 4639 Glet G116 435 6445,
6,657

Fdentasfder 2. 304 Bl 258512 2. 3413, %25 380 eibi s IR 6aEl 3,
6.:14

Identiifder Jtem .243::125:6, 12

Identifier List -See List, Identifier

Identifier, Realm 8.40

Identifier Specification ~-See Specification, Identifier

<Hd1tem> #2003, 128 583,345 6043

<id list> 2533138 6% 13, 260, 35 20T, T LA R S 4. 124,
Ol : 6736, 6457, 86585 6564

<id - smecs - 2% 3.abd, 60140 2, 35884 6413

Inddicator, 'Carrency 2% 14, 4l 858, 2.4 A T s T T 8.8,
6 29,5 6,134

Indicator, Currency, Realm 8,39

Indicator, Currency, Record '8.45

Indicator, iCurkeney, Set 8,61

Indicatoriy  Data Bagerd 5qs3 a8 45, 15705 Beild

<ihteger> 23315, 6,15, 2.2

Integer'“Constant “2w3o00, 6. 15

Integrity 8.23

<AmiE sexp> . 2k by 465083

Invocation Privacy Lock -See Lock, Privacy, Inwvocation

INMORE: »22 5 ls. 3,583 vl 0 e =65

INVOKE STATEMENT 4.9

ITEM daqd

Ttem, Data 8,16, 8819, Hay 8619

Ltem, "Data, Valbidakbagr 18.:17

<dtem Gmlistmtd . S40 024, 6,604

<ditem 11is8td> 248300657 6,06, 4.5, 4%, " 0325 6455

Item List -See List, Item

<item spec> 2.3,17, 6.17, 2.7 6:.16

Item Specification =-See Specification, Item

Key,. Calculation 8.5

Key, Data Base 2.1.4.1; ¥.3%8#:8.12, 6.5, 8.12

ckeyidtem> #3.4, 648

Key Item, Data Base §f 13

Key Item -See Item, Key

ckey Uiat> 3.4

Key, Privacy 8.33

LAST 254, 4. ;2 TURF < NRS 63235 45 78% 74 64 36,6338, "6y 43

List, Identiffie@a WM. 13, 6.13

List, Item.  2%R3. W, 6.16

List, StatQ@ngy A 3.25, 6.25

LOCALLY 4,91

Location Mode Data Item -See Mode, Location, Data Item

Location Mode -See Mode, Location

Location Modes =~See Mode, Location

Locked Resource -See Lock, Resource

Sloek tdst> 351, 6840

Lock, Prdvacy: - 8s 345 553

Lock, Privacy, Invocatiom 8 24

Lock, Resource: 8.27

<HocKedpec> 351, 3.3, "84 3353 3é65 6¢405 bkl y-bsA3, 6444,
G851 35:370. 7 3e b I Dy 3067 P00 e 42T 0v-43L 6584 B045

MANUAL 4.2, 4.3, 4.4

Manual Member -See Member, Manual

MEMBER 249
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Member, Automatic 8.3

<member condition> 2.6, 6.38

Member Condition =See Condition, Member

Member, Manual 8.28

Member, Permanent 8. 32

Member:, Set ' :2:1+44:3.2, “8.:55

Membership, Class, Removal of 2.1.4.3.4

MEMBERSHIP CONDITIONS -See Condition, Member

Membership, Storage Class 2,1.4.3.3

Member, Transient 8.7l

<member type> 4.4, 6.51

Meta-Language 2.2, 2.3

<meta-symbol-name> 2.2

META-SYMBOLS =-See Meta-Language

Mode, Available 8.4

Mode, Locatien _.2.1.4.4.2, 8.25

Mode, Location, Calculation 8.6

Mode, Location, Data Item 8.26

Mode, Location, Divect =820

Mode, Location, Set 8.54

Mode, Ready 8.37, 5.3

Mode, Usage 8.74

Mode, Usage, Protected 8.36

Mode, Usage, Retrieval 8.48

Mode, Usage, Update 8.73

MODIFY 3.4, 3.6, 4.10, 4,128, &% 3, 6.57; 6.64

MODIFY STATEMENT 4,10, 6.ga

Name, Data 8.18

Name, Data Base 2.3.6, €N, 7, 6.6, 6.7

<name in schema> 3.2,,6841

Name, ‘Realm 2.3.18, 8R40 6.18, 8.42

Name, Record 2.3.19,NgNIl9

Name, Schema ' 2.3 #ZW8.50, 6.22,:8.50

Name, Set 2.3.239 F.¥8, 6.23, 8:56

Name, Subroufingl 29X 26, 6.26

Name, Sub-schema 8.65

<name type> (4.1.2, 6.48

NOTATIONAL RULES -See Meta-Language

Null 8430

NULL 2. 8 6.99

<nuld QAR 2.7

NULLITY CONDITION -See Condition, Null

Number, Statement 253.24,6: 264

Object Sub-Schema -See Sub-schema, Object

OMERPS. 11, 4.1273.1, 5.3, #6.58,:6.63

MEANr ; Set:t 2, 1+4.3. L, 8,57

ORDER STATEMENT 45 11, B3 D8

QWNER 2053 3.4, 6.37,:6+43

Owner, Set 8.58, 2.4, 2.4.6, 6.29, 6.35

<path specifier> 3.4, 6.43

PERMANENT " 2.2, 4eby 4. 12:3:1; 6,63

Permanent Member -See Member, Permanent

<posit> 2.4.4, 6.33

Positional Access -See Access, Positional

PREFACE 1

Primary Key -See Key, Primary

PRIVAGY 351, 3.3, 354, 3.5, 3.6, 495k G125 b2 Gl
5k Lie?is *15,°3, 8574y 6:40,5 66 42,0435 0844, 05 3D
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Privacy Access for Item(s) -See Access, Privacy, Item

Privacy Access for Realm -See Access, Privacy, Realm

Privacy Access for Record(s) —-See Access, Privacy, Record

Privacy Access for Set(s) -See Access, Privacy, Set

Privacy Access for Sub-schema ~See Access, Privacy, Sub-schema

Privacy Display Access for Sub-schema -See Access, Privacy

Privacy Key =-See Key, Privacy

Privacy Lock =-See Lock, Privacy

Privacy Procedure -See Procedure, Privacy

PRIVACY STATEMENT  4.il2,04"020 4, 6.164

<priv disable> 4.12, 6.59

<priv enable> 4.12 '

<priv key> be12; 812+ B, 1262, 86320350 Ratdedily A4 2P4,
6605 G 61y 6562 65635 664

Procedural Flow After Data Base Exceptio-See Exception

Procedural Flow -See Exception

Procedure; Data Base 2. 1.4.5782, 34:8,26.8

Procedure, Privacy 8.35

Processing an <error> or <end> Phrase 5.2.2

Processing A USE Condition -See Condition, USE, Processing of

PROTECTED: «2,-33 2850 333" ALl

Protected Usage Mode -See Mode, Usage, Protected

READY  2.3.28, .3:3, 64.12,:4.12.2;04013;: % N 8.4,  6.65

Ready Mode -See Mode, Ready

READY STATEMENT 4.13

Realm  2.1.4.2; - 8,385 -2.3048, 2.3:20, . s QeI A1 25 .5 Li24i 543,
8,38, '8.42, 618, 6,20, %byah

REALM :2,2,°2.3.18, 2:.3020,73, 3 3L IV 41528 4:02:.2; .8:764;
6.18556. 204 642 6448

<realmieontrol> #3535 6,42

Realm Currency Indicator -See Indicator, Currency, Realm

<realm declaration> 3.3

Realm Description Entry =-See Entry, Description, Realm

Realm Identifier -See Identifier, Realm

<realm-id option> 3.5, 64«44

<realm Yoekd> 3n 3, 1642

<realm laock list® 3.3

<realm lock option> 3.3

<realm lock type>4, 3.3

<realm name> . 2.3, N0 68,7 2,836, 3:2, 3.3, 656y 6T

Realm Name -See Name, Realm

Realms -See Realm

REALM STATEMENT N3, 6.42

Realm, Temporary 8.68

<rec dmlstm4> W.12.3, 6:62

RECORD - 2.9 - 2e 002050200, 2003, 30 Aedul B84 Gdl,
Bi74, 6.193¥ 6+20, 6429, 6,36, 6idk, B.4&Y

<recordicontrol> . 345, 6044

<record declaration> 3.5

<record lock list> "3.5

<reéecordlock option> +3¢5

<record lock type> 3.5

drécord namer a2 30190 6519, 2, 8.6, 3206026501

Record Name -See Name, Record

<record option> 3.5, 6.44

Record Placement and Selection -See Selection, Record

Record, Relation 8.46

Records 2.i1.4
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RECORD SELECTION EXPRESSIONS 25457 6%29

Record Selection Expression -See Expression, Selection, Record

Records in the Data Base -See Records

RECORD STATEMENT o e g T 7

Record Type Currency Indicator =-See Indicator, Currency,
Record :

Record Type -See Type, Record

REFERENCES 7, 8.74

Register, Data Base 5.1, 5.1.1, 5.1.2, 5.1.3, 5¢ 1450 55835

Relati.on Record -See Record, Relation

Removal Class of Membership -See Membership, Class, Removal of

<re-name> 3.2, 6.41

Repetition 2.2

Resource 8.47, 5.3

€retain>. 2.2, 2.3
64D 3, 6.66

Retaining Clause 2.3.20, 6.20

<retain-1> 2.2

<retainl> 2.3

«20, 6.20, 2.3.20, 4.5,V moyk. 14, 6.52,

20

<retain-2> 2.2

<retaln2y . 2+3, 20

RETRIEVAL 2.3.28, 3.3, 4.11, 4.13,%6,49, 6.65

Retrieval Usage Mode -See Mode, Usage, Retrieval

<rse> 2.4, 6.29, 4.5, 4.6, 6452 Sdms’

<rse 1> 2.4.1, 6.30, 2.4, 6429

<rse 2> 2.4.2, 6.31, 2.4, 6.29

<rse 3> 2.4.3, 6.32, 2.4, u2%

<rse 4> 2.4.4, 6.33, 2.4,06.98

<rse 5> 2.4.5, 6.34, 2.4, 29

<rse 6> 2.4.6, 6.35, 2.4, 6.29

<rse 7> 2.4.7, 6.36, 299%Q6.29

RUNUNIT 4.1.1, 4.1.2

Run-unit, Concurrent 8.7

Schema 2.1.2,2,,%.49% 2+ L 25 2 La 35 B8 L dndvily Tl a2,
2.1.4:5, 293., Ww3.21, 2.3.22, 3.1, 342,50 305 % Pl R il R
4.12, 4.14, 8.6, 8.41, 8.49, 8.53, 6.21, 6.22

Schema and Sub-Schema, Relationship 2.1.3
<schema item name> 2.3.21, 6.21, 3.2, 6.41
Schema Item Name 2.3.21, 6.21

<schema name> ©2.3.22, 6.22, 3.1, 4.9, 6.40, 6.56
Schema Name =See Name, Schema

<schema name type> 3.2, 6.41

Securqgity9 8.51, 1
<selection option> 3.4, 6
Selection, Record 2.1.4.4
MNL& tion, Set 2.1l.4.4.3, 8.59

.43

SELECTIVE 4.4, 4.12.3.1, 6.63

Bat 2.1.4.3, 8.52, 2.1¢3, -2.1:04.3. 1, 2.1.4.340;" 350N i d,
2.3.23, 2.4, 2.4.3, 5.1.3, 5.3, 8.22, 8s52, 8805+ 6527,
6.29, 6.32

BT 2 1:4.4.3, 2.3.20, 2.3.23, 2,4.3, 35 3:4; S5dedg i8S,
6.23, 6.43

<set control> 3.4

<set declaration> 3.4

Set Description Entry -See Entry, Description, Set
<set dml stmt> 4.12.3.1, 6.63

Set, Empty 8.21

Set, Fixed, Order 8.22
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Set Location Mode =-See Mode, Location, Set

<setrlogkilist>s"3al, 680

<set lock optdion> 3.4

<set lock type> 3.4

Set Member -See Member, Set

Set Membership -See Member, Set

<pet name> 2.3:.235 6323, 2:306, 3¢ 2, 688, DBl

Set Name -See Name, Set

Set Occurrence Selection Rules Access -See Access, Set,
Selection

Set Occurrence Selection Rule -See Access, Set, Selection

<set option> . 3.4, 6,43

Set Ordering Criteria -See Order, Set

Set Ordering -See Order, Set

Set Owner Access =-See Access, Set, Owner

Set Owner -See Owner, Set

Set Search Access -See Access, Set, Search

Set Selection Criteria -See Selection, Set

Set Selection -See Selection, Set

Set, Singular ~8:62

Sets, Set Types, and Set Occurrences -See Set

SET STATEMENT 3.4

Set Type Currency Indicator -See Indicator, Currency, Set

Set Type ~-See Type, Set

Singular Set -See Set, Singular

¢<gize constant> 3.6, 0545

Egbrt fheldyy "4y ll, 6798

<sort spec> 4.11

Specification, Identifier 2.3.14, 6.14

Specification, Item 2.3.17, 6.17

Statement Code -See Code, Statement

<statement number> 2.3.24, 6.9 N2.3.9, 2.3.10, 6.9, 6.10

Statement Number =-See Number, Statement

STATEMENT SYNTAX SUMMARY -See Syntax

STATHUS TS 2. 2.% 5.3

Status Code -See Code, Status

Status Indicator -See AIndicator, Status

<status list>: 2.3.25,96.2, 4.15, 6.67

Status List =-See /.List, Status

Storage Class of Membership -See Membership, Storage Class

STORE STATEMENT 4. 1§, 6.66

<subroutine name> 2530265 6626y 3 82,39; 2a 30 L0E 412
6.8, 6.9, |10\ 6.59

Subroutine Name -See Name, Subroutine

Sub=schepna N2: . 3, 3, 8:63, 2,1.2, 2,13, 26008, 202, 2.3
23,1203, 23,2327, 2:44.3; 35 Gialer g s 308 30Dy 3
Jo s 449, [P SN IR R D N 2 Bl 5, 284164 Be4l," 8s 5
8,635 B 645 8Tt 0019056528, 6:27

SUBSCREMA: 2:3:3, 3+ 381, 4:9, - 8:12:Y;:8,76, 6,40, 6,56

<subschema control> 3.1, 6.40

Sub-Schema Description Entry =-See Entry, Description, Sub-
schema

<subschema key option> 3.1

<subschema lock option> 3.1

<subschema lock type> 3.1

<gubschema name>  2.3.27, 6.217, 3 by cleid R vl 2,2y o4 1273,
B2 0L 4. 12,45 6:56, §:61, 602 6.00; 0808

Sub-schema Name 2.3.27, 6.27

6,
6,
3,
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Sub-Schema Name -See Name,

8.
3

Sub-schema, Object

SUBSCHEMA STATEMENT
Syntax . 6; 2+25 5.3
Syntax Expression =-See
Syntax Rules

<tenancy coundition> 2
Tenancy Condition =See
Tenant 8.70
TENANT 2.5
TRANSIENT 2.1.4.3.4
Transient Member -See
TYPE 8.74
<type declaratioun>
Type, Record 8.44,
Type, Set 8.60
<type specification>
TYPE-STATEMENTS 3.6
Unsuccessful Execution
Update Usage Mode =-See
<usage> 2.3.28, 6.28,
Usage 2.3.28, 6.28, 5
Usage Mode =-See Mode,
USET %2y 3595 23510,
6.67
USE STATEMENT 4.15
<variable lock list>
<variable lock type>
<variable name> 3.4
<variable option> 3.6
<within option> 2y

4

3.
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Index

Sub-schema
31
vilky: 6640

Syntax

-See Syntax
Temporary REALM -See Realm,

Temporary
05’ 6.37

Condition, Tenancy

Member, Traunsient

3.6, 6.45

-See Exception
Mode, Usage, Update
4.12.2, 48 15,.96.61,
<3, 84739 i
Usage

« 15} N

3.6
3.6

6. 44
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