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Preface

This document is the Programmer Reference Manual for the SPERRY UNIVAC Series 90 Data Base Management
System (DMS/90). It is one of a series of manuals covering DMS/90. Because this manual contains the schema and
subschema definition languages, it is a prerequisite to the use of the other reference manuals in the series covering
DMS/90. For introductory concepts to DMS/80, refer to the data manipulation language manual, UP-8036 {(current -

version).
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1. Introduction

1.1. GENERAL

This manual describes the schema and subschema data description language (DDL) of the SPERRY UNIVAC Series
90 Data Base Management System (DMS/90).

The schema is defined as the total description of a data base, including the names and descriptions of all areas,
records, and sets. The language used in describing the schema is called the schema DDL.

The schema DDL compiler generates a description of the data base that is stored in the first 500 pages of the data
base itself. This data base description, or output schema, consists of records organized in a network data structure.
In fact, the schema compiler uses the run time data base management system (DBMS) routines of DMS/90 and a
predefined object subschema to create the output schema. The output schema is later referenced by the subschema
DDL compiler, which also stores records in the same network data structure to describe a particular subschema.

A subschema is defined as that portion of the total schema (selected areas, records, and sets) which is of interest to

one or more specific application programs. The language used in describing a subschema is called the subschema
DDL.

The subschema DDL compiler generates a description of a portion of the data base. This description takes two
forms. One form is assembier source code that is subsequently assembled and added to an object module library file.
This form, the object subschema, is later link edited with any COBOL (DML) application programs that invoke the
subschema. The other form consists of records stored in the same network data structure as the output schema, i.e.,
in the area consisting of the first 500 pages of the data base. This form is subsequently referenced by the DML
preprocessor when a COBOL {DML) application program that invokes the subschema is processed.

The maximum number of subschema descriptions that can be stored in these first 500 pages can vary, depending on
the size of the schema and subschema, and the physical size of each page.

One schema and one or more subschemas may be described for a given data base. The resulting descriptions must be
logically consistent with one another.

1.2. SYMBOLS, RULES, AND NOTATIONS USED IN THIS MANUAL

The various language elements that comprise a schema and subschema DDL program must be written in formats that
adhere to fixed and precise rules of presentation. Each format statement indicates the following information:

s order of presentation;

L words that are requisite to the proper functioning of the statement;
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B words that are optional and are included at the discretion of the user; e
u information which must be supplied by the user; ‘ '

L] elements in the statement that involve a choice by the user;

» functions of the statement that are optional.

In accordance with the foregoing, the following conventions are used in this manual:
1.  The order of presentation is indicated by the format statement itself.

2.  All DDL reserved words appear in all capitals. They are also listed in Appendix A.

3. Words in all capitals that are underfined are key words. Key words must be present when the functions in
which they appear are used except in the case of default options (rule 5). Those capitalized words not
underlined are optional and may be included at the user's discretion to improve readability; there is no
compiler action. All completely capitalized words, whether underiined or not, are part of the DDL language
and must be spelled exactly as indicated.

4.  All lowercase words represent generic terms to be supplied by the user when the functions of which they are a
part are used.

S5.  Elements of a statement involving a choice, one of which must be chosen, are enclosed in braces { } If one of
the choices within the braces has no key words, it is a default option; i.e., if none of the elements within the
braces is specified, the action will be the same as if the default option had been specified.

€. Optional functions, which may be included or omitted at the user’s discretion, are enclosed in brackets [J.
When two or more items are stacked within brackets, one or none of them may be specified.

7. In some statements, certain portions may be used as many times as needed by the programmer. The ellipsis (. .
.} indicates this repeatability. If there is a choice to be made from stacked options, or if there is only a single
possibility, brackets or braces are used as delimiters to indicate that portion of the statement which is
repeatable. '

8.  Periods must be used where shown and must also appear at the end of each paragraph.

e
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2. Language Considerations

2.1. DATA DESCRIPTION LANGUAGE STRUCTURE
The structure of both the schema and subschema data description language (DDL) has its foundation in the DDL

character set where one or more characters form a word, one or more words form a clause, one or more clauses form
a sentence, and one or more sentences form a paragraph.

2.1.1. DDL Character Set

The complete DDL character set for the SPERRY UNIVAC Series 90 Data Base Management System {DMS/90) is:

01,..9

AB...Z2
Blank or space (written on coding form as A, or a blank space)
Period

< Less than

( Left parenthesis

+ Plus sign

$ Currency sign

Asterisk

) Right parenthesis

; Semicolon

- Minus sign or hyphen

) Comma

> Greater than

Apostrophe (alternate character for quotation mark)
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il

Equal sign .

" Quotation mark (see apostrophe)

/ Slash
The period, comma, semicolon, and space characters may be used for punctuation where the period terminates a
sentence or paragraph, and the other characters denote separation between words or clauses. The period, comma,
and semicolon are recognized as punctuation only when followed by the space character.
2.1.2. DDL Words
DDL words are composed of 1 to 30 characters from the preceding character set. Allowable combinations of
characters are dependent on the type of word. A word is terminated by one of the punctuation characters given in
2.1.1.
2.1.3. Types of Words
There are three types of words in the DDL: reserved, schema and subschema names, and constants.

L Reserved Words

Reserved words are used for syntactical purposes and may not be used as user-supplied words. There are two
types of reserved words: key and optional.

- Key reserved words are required in a DDL statement. These words are capitalized and underlined in the
syntactical formats shown in Sections 3 and 4.

— Optional reserved words are those which may be used in a DDL statement as desired for syntax clarity
and are capitalized but not underlined in the syntactical formats.

Appendix A contains a complete list of reserved words used by DMS/90.

- n Schema and Subschema Symbolic Names
Schema and subschema names must be constructed from the letters, digits, and hyphen characters only. The
name must contain at least 1 letter, be no more than 16 characters in length, and not begin or end with a
hyphen. The hyphen must be preceded and followed by a letter or digit. Exceptions are noted in the text
where applicable.

L Constants

Constants are used to establish initial data values for data items defined by the schema DDL. Constants are
clasgified into two categories: literals and figurative constants.

Literals may further divide into numeric and nonnumeric.
- Numeric literals are associated with numeric data items and are not enclosed in quotation marks.

— Nonnumeric literals are associated with nonnumeric data items and are enclosed in quotation marks. .
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Figurative constants are reserved words which are equated to specific values and may be associated with
numeric or nonnumeric data items. The following figurative constants are recognized by the schema DDL
processor: ZERO, ZEROS, ZEROES, SPACE, SPACES, HIGH-VALUE, HIGH-VALUES, LOW-VALUE, and

LOW-VALUES.

2.2. DDL ORGANIZATION

The organization of the schema and subschema DDL is discussed in detail with the syntax description in Sections 3

and 4 of this manual.

2.3. DDL CODING FORM

Schema and subschema DDL processor input record format is 80 characters equatable to one line of information
from the standard COBOL coding form. Figure 2—1 shows the layout of the COBOL coding form. On this form, the
programmer, using the rules of format and content defined in this manual, enters all the information needed by the
DDL compiler. Table 2—1 explains the divisions of the form.

WUNIVAC
gl cCOoOBOL ” %
PROGRAMMING FORM mul&.hj—i—b—‘_.hl-—h—\—]
’ — e e ___ PROGRAMMER DATE PAGE.
T
R— [ CoNTawATION
. ‘A ’ DENTIFICATION
} s 2 % - 0 o 72 )
— — o,
..... " ] 1 e e X a4 i — PR Y NS IS S P G A PN Tt
AP 1 i ol . o 1 — . i Fu | - . e
AU L | S a et PP 1 Py i i PPV WO
ek dbnende — 58 PN S R 1 N i i i PR UPSRT EEDN S SV A ST U | I U S i " - PR il
— i . 1 ke L i i - Y PRI b
- - i PO DS IR NV W SO UET T ST S Tt i al 1 i~ i JURPRT TUTVOY S ST W G e N )
LLLLL oL ol I i L . | - L b i A i A
M 1 L | PN S I U S ) BN EN N W N ! oo b1 L — Ldd
Figure 2-1. COBOL Programming Form
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Table 2—1. Programming Form Colurmn Usage

Designation

Contents

1—6

SEQUENCE NUMBER

A numeric entry, used only by the programmer (not the DDL
processor) to establish a sequence among the various lines of
coding (optional).

CONTINUATION

A hyphen () is used when an entry extends past one noncomment
line. A break is used in the middie of a8 word, snd the hyphen

is written in column 7 of the next contiguous line on which the
word is completed. A word may be interrupted in any column, the
rest of the line space-filled, and completed on the next line.

If the continued line contains a nonnumeric liters! without s
dlosing quotation mark, the first nonblank character in Area B

of the continuation line must be a quotation mark, and the contin-
ustion starts with the character immediately after that quotation
mark.

COMMENT

An asterisk (*) in column 7 signifies 8 comment fine which will

be printed but ignored by the complier. A comment may sppeer
anywhere in the program and can contain any printable combination
of characters including reserved words. If a comment entry
extending past one line has 3 break occurring in the middie of

a word, the continuation line must contain an asterisk in column

7. {The hyphen is only used for noncomment continustion lines.)

8-72

TEXT

All DDL-formatted information, in the form of names, statements,
information, instructions, etc,, that is to be compiled into the
object program.

Note that two left-margin limits designated “A” and “B” are
shown, These are needed for program alignment. Major definitive
names are begun st marpin A {column 8). Margin B (column 12} is
used for subordinate items and for continuations of entries from
the last preceding line. '

IDENTIFICATION

Card deck information (optional)
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'3.1. GENERAL

‘3. SchBMa Dty DERET tisH T8N Yuabe

59Ny

“Z-:Bew) NYH L L-ebalu 5] IONVY sweu-sase 5| INVN VIHY
11euniog

eaJ@ 1843 40 aBues abed aL SBULIP PUE ‘BWIBYSS (€301 AL JO BAJR UB SALYUSP! 30UAILSS JWVN VIHV suL
:uopdun4

auelues JWVN v3HV "L'VE
The schema data description language (schema DDL) is a subset of the April 1971 CODASYL Data Base Task Group

language specification, and is used to describe an integrated data base which is destined to reside on disc.
*peij10eds 3q IsNW DUASS JWVYN VIV duo jownwiviwy g

3.2. ORGANIZATIONQBuSHR SHEM AuPR La1aus (euonippy "2oeds e pue poisd e Ag pamo)o}

NOILJIHOS3A VIHYV sPiom ayy Jo pesodwod sweu ydesbesed @ aim uibeq sjuswales uonduosap ety °|
The schema DDL is composed of the following four groups of statements:

153Ny
1. . Schema description

“Z-wbaur NYH L |-se6e3us S} IDNV Y sweu-ease S| JNVN VIHV
2. Area description .

‘NOLLJIHIS3d Y3YY
3 Record type description

.8 gooy v
4.  Set type description saly gdy | essy
Each statement group must appear in the sequence shown, each describes a specific aspect of the total schema, and
each relies on descriptive statements from the prior group or groups.

JeuLI0y
Each statement group begins with a descriptive paragraph name. Processing of statements for a specific group begins
with the associated paragraph name and ends either with the recognition of the paragraph nmm?l’&ﬁ’ﬁoup
or ﬁm@pﬁémmmnm ay} JO seale aiow 1O 3UO Ajijuapl Juswisels uonduasap ease ayyl

In addition to these statement groups, optional processor report control and input sequence check control par3iHiteRd

statements (3.7) may be entered in the statement input stream prior to the schema description statements.
SININW3LVLS NOILdIHOS3IA vV3dV v'E

3.3. SCHEMA DESCRIPTION STATEMENTS R
* [Ruswwos] ‘SHYVYINIY

Function:
13BULIO4

Schema description statements identify the schema, and may define the page range of the schema (at the user’s
option), identify the schema author, define the date of schema creation, ldentlf the mstallat:o Qgr' the

WORIRURIR G RO S P R STHRIAY éb@&?tﬁé‘?&ab‘!ﬁé“&‘a%@ SR :sr%;iﬂ’r’ SRI%S SHYVINIY 2uL

:uogouny

ydesbesed SHHVINIY 'S'E€'S

£

aovd NQOISIA3NM 309vd HIEWNANGN

06 $91188 AYVAINN AHHI4R i L "A8Y ZZ08
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5.  The integer-1 word must be an unsigned number composed of one to eight numeric digits, greater than
A or equal to 500, representing the lowest page number of the schema (not including page zero). This

number must be higher than the DMS/90 reseneepbsasen, jorbinte intediosthprmageonpasaad 0 through
st safues 488 piosas pue eaJe jo Bupipne 10ssa00id JuINbasqns ‘patyicads st asnep JONVY 9Yl 31 ¥

6. The integer-2 word must be an unsigned number composed of one to eight ramineidiggsidepresenting
ay woy dMMdighpsbRsaepueigsiobihaschopesada & afisqusinogreatpisaivphendnmgenhiyos syy g

nbaﬁns 1O 3wes ayg Jo vaue g ayy ut suibaq JONWVYH PIom ayl ‘paisosds st asnep JONVH W 4 2
UTHOR Paragrapﬁ

‘ease v 8yl Ut sutbeq YINIHOS Piomayl 'y
Function:

Ny
The AUTHOR paragraph is treated as a comment entry and is presented on the processor input statement

listing. : “[2-s98a3u1 NHHL L-1Ba3ul S| IONVH] sweu-ewayds S INYN YWIHOS

Format: : jeunog

AUTHOR. [comments] . ‘ewoyos
a3 Jo abues aBed ayy seulyep ‘uoido $,18Sn A 18 ‘PUB BWIBYDS BUY SIYBUSPY SOUSILSS JNYN VINIHOS Ul

7

3.3.3. DATE Paragraph :uonuny

Function: VuRusg EWVN VINIHIS ‘L'Ee

The DATE pearagraph may be used to spec:fy a schema date of creation other than the computer date. If the

‘ . date override feature is not desired, the DATE paragraph must be omitted entirely and the computer date is
: ‘ assumedPROPEINERA AR b,!wweﬁge Aew s3inus pajeroosse pue sydesesed jeuondo Bujuiewasayy g

Format: ‘weans Induy Q@ BWOYDS 33 UILIIM S0USIUIS U3 JO S0UILINDIO0 AJUO 3L 3q ISNW pue
‘sweu ydesbesed NOILdIHISIA YINIHOS 4l mMo|{0} Ajsieipauiull Isnw souuas JWVYN VINSHOS oL 2

DATE. date-entry,
T peJouBi ase aU1| awes ayl U} S3LQUS |PUCINPPY "30eds & pue poisad e AQ Pamotjoy NOILdIHIS3a

RulWNTHOS spiom 8yl jo pasodwos aweu ydesbeled e yum uibeq syuswsiers uonduossp ewaps ‘|

'8
1. The word DATE begins in the A arez and must be followed by a period and a space. ANy

2. The date-entry word ﬁmn accompany the DATE paragraph name and bggF“ %ﬁ’é%%%ﬂme

line. The date-entry word must be eight characters in the form mm/d m%cu,aml@qun
month, day, and year numbers, respectively. muuuoo] "NOILV1IVLASNI]

[Asue-a1ep I1va]

4. INSTALLATION Paragra ——

33 ph [’ [[uswwiod] “yOoHLINY]

Function: < ————— S

unction * [2-86a3ur NYH L L-ebaul §] IONYY] sweu-ewayds S| IWYN YWIHOS

INSTA TION aph is treated as a comment e and is preseated.on _the processor input

xfemj:“s;t? paragraph is ey "NOILd1HIS3d VW3HOS

Format: - | gioy v

: BoJY galy | ety

‘ INSTALLATION. [comments]. .
= :leuiiod

AOVvd NO!SIA3AY 39vd

HEEWNNNd N

06 $9118S JYAINN AHH3dS | | A9y 2208

¢
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5.  The integer-1 word must be an unsigned number composed of one to eight numeric digits, greater than
e or equal to 500, representing the lowest page number of the schema (not including page zero). This

‘ number must be higher than the DMS/90 remneghsasen, jobbtieinGediesjtbpmateonparsaxd 0 through
s1 sabues 988 piooss pue eese jo Buiipne Josseo0id Jusnbasgns ‘paiyceds st asneP JONVY W b

6.  The integer-2 word must be an unsigned number composed of one to eight remineidigisisepresenting
ayy woyy $heighpsbrsapaueiesiobihurhepssctd de afsqusimogreatprsainphendnmgentiyos syl ¢

nbaﬁm 10 3wes auxﬁo ease g 33 ) suiBaq JONVY PIOM UL ‘payyoeds S| asnep JONVY Ul 4l 2
OR Paragrap

‘esJe iy 8yl Ut suifeq YWIHOS Piomayl |
Function:

1Soiny
The AUTHOR paragraph is treated as a comment entry and is presented on the processor input statement

listing. : “[2-seBau NHHL L-9Bau S| IDNVH] sweu-eweyds S| INYN YWIHOS

Format: : 11BUL04

AUTHOR. [comments] . ‘PWaYDs
3y} jo abues abed sy sauiysp ‘uondo s,Jesn AR 1B ‘PUB BWIBYDS YI SABUSP! VUL JNVYN YWIHOS 34l

4

3.3.3. DATE Paragraph suogoung

Function: VuRUeg BWVN VWEHOS L'ee

The DATE paragraph may be used to speczfy a schema date of creation other than the computer date. If the

f* . date override feature is not desired, the DATE paragraph must be omitted entirely and the computer date is
£ ‘ assumedPROPBINERAUAR S¥Lilaifnde Aew saLijus palesoosse pue sydesfesed leuondo Bujutewal syl  °g

Format: 'wieans Indul g PWBYDS 34l UIYIIM 30USIUSS 3Y] JO 3OUILINDGIO AUO Ul aq ISNW pue
‘suseu ydesBeled NOILdINISIA YWIHOS 2L M0j|0j Aj31BIpawiwl IsTw 0URUSS JWVYN YINIHOS a4l 2

DATE. date-entry.
T pesout ase aliyj awes ayy Uy $31.0UB |PUOIPPY ‘30edS B pue polsad e Aq Pamolioy NOILdIHIS3a

RulWNIHOS spiom 8yl jo poesodwos sweu ydesbered ® yum uiBaq sjuswsiers uonduossp ewapsg  °)

, . s
1. The word DATE begins in the A area and must be followed by a period and a space. Ny

2. The date-entry word must accompany the DATE paragraph name and bgg‘n m‘%ogla%%m%me

line. The date-entry word must be eight characters in the form mm/d |Y
month, day, and year numbers, respectively. ?g aunuoo] ‘NOLLVTT .l.SNll
[Agus-e12p F1va]

3.3.4. INSTALLATION Paragraph o

Function: *[z-mbaur UKL L-eBaut S| IDONVY) sweu-ewayds 5| IWYN YWIHOS

The INSTALLATION paragraph is treated as a comment entry and is presepted.nn_the_apmmsnr_input
statement listing. NOLL4IHOS3 A YNIHOS

Foremat: g | gioy v
ormat: cory cary | vory
. INSTALLATION. [comments]. )
S :lewiioy

3IOVd NOISIASY 39Vvd [ HaEWNN-dn

¢

06 581585 OVAINN AHYH3dS - | mewzzos
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‘3. SchEHM &Ity DESETIHSH AN Guage

1s9iny
“Z-mbe3uy AUH L L-balul S) IDNVY sweu-eaie 5| INVN VIHY
:jeunog
"vo.@ 183 Jo 9Bue. obed oy sauua§ PUE ‘BWISYDS [E301 ALY JO EA.E UE SaYI3UaPY 30USILAS JWWN VIYUY UL

:uonsuny
3.1. GENERAL

_ Quajusg JWVYN V3V "L'V'E
The schema data description language {schema DDL) is a subset of the April 1971 CODASYL. Data Base Task Group

language specification, and is used to describe an integrated data base which is destined to reside on disc.
*peijioeds aq Isnus OUAUSS JWVYN VIHY U0 jownuiuw y  °g

3.2. ORGANIZATIONQBuSHR SGHEM AP Lainus jeuonippy “soeds e pue poisd 8 Aq pamoioy
NOILINOSIA VIHY SPIOM a1 jo pesoduico sweu ydesbesed & i uifeq SIUSLISINS UORALDSAP Bosy L
The schema DDL is composed of the following four groups of statements:

sy
1. . Schema description

“Z-wbayu NYH 1 |-se683us S| JDNV Y sweu-ease 5 IWVYN VIHV
2.  Area description o

‘NOLLJIHIS3a VIHV

v
ey
Each statement group must appear in the sequence shown, each describes a specific aspect of the total schema, and
each relies on descriptive statements from the prior group or groups.

3. Record type description

.8 gy
4,  Set type description gary Aty

:jeuLioq
Each statement group begins with a descriptive paragraph name. Processing of statements for a specific group begins

with the associated paragraph name and ends either with the recognition of the paragraph nERH VP RWEPRXP8Poup
or iﬂé@\ﬁ' Mégﬁwaﬂmnm 3yl JO Seale 3JOW JO 3u0 AJlluapl sjuswslels uogdpasap‘ ease a3y}

in addition to these statement groups, optional processor report control and input sequence check control patdfiiténd

statements {3.7) may be entered in the statement input stream prior to the schema description statements.
SININW3LVLS NOILLdIHOS3A v3dV ‘b'e

3.3. SCHEMA DESCRIPTION STATEMENTS —_—
' [Suewod] "SHYYNIY

Function:
132ULI04

Schema description statements identify the schema, and may define the page range of the schema (at. he user’s
option), identify the schema author, define the date of schema creation, identify the installatiol UH5H the

WoWRRL OAH JASERP A P A PILIRIRY éb@b‘?téé‘?&um%g SEBFHENE M oMRERIE Sy uvaY auL

:uogoung

ydesfesed SHHVWNIY 'G'EE

L o

39vd | NOISIAIM 309vd l WIANNNEN

08 39148€ AYAINN AMHILS { -~ 1'Medyzzos
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2. if multiple areas are defined, the associated AREA NAME sentences may be placed in any desired
sequence.
3. The area-name word must be a unique name and conform to the rules for formation of schema and
subschema symbolic names (2.1.3). -

4, Schema pages assigned to one area may not be assigned to any other area. An area may not be partially
or wholly contained within another area. Schema pages may be left unassigned to any area.

5.  The integer-1 word must be an unsigned number composed of one to eight numeric digits representing
the lowest page number assigned to the named area.

6. The integer-2 word must be an unsigned number composed of one to eight numeric digits representing
the highest page number assigned to the named area. The integer-2 word must be of equal or greater

value than integer-1.

7. The integer-1 word and the integer-2 word must be consistent with the range specified in the schema
name sentence.

3.5. RECORD DESCRIPTION STATEMENTS
Function:

. : . . .
Record description statements identify one or more records of the total schema, and define the mode of
storage, the area of storage, and the data content for each record.

Format:
Area Area Area
A AorB B
RECORD DESCRIPTION.

RECORD NAME IS record-name.
RECORD ID IS integer.

LOCATION MODE IS

DIRECT FIRST
CALC USING identifier DUPLICATES ARE { LAST =
VIA set-name SET NOT ALLOWED

WITHIN area-name AREA.

level-number {

data-name-1
FILLER
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L[R EDEFINES data-name-2] .
B DISPLAY \
COMP

COMPUTATIONAL
COMP-1

[USAGEIS] { COMPUTATIONAL-1
COMP-2
COMPUTATIONAL-2
COMP-3

i COMPUTATIONAL-3 }

SYNCHRONIZED
SYNC

o

PIC

PICTURE
{ } IS character-string :I

[VALUE IS literal]
[OCCURS integer TIMES]

[INDEXED BY index-name] .

Rules:

1. Record description statements begin with a paragraph name composed of the words RECORD .
DESCRIPTION followed by a period and a space. Additional entries in the same line are ignored. A
RECORD NAME sentence must immediately follow the RECORD DESCRIPTION paragraph name, and
a minimum of one record must be described for a schema.

2.  The description of a schema record is accomplished by entry of one RECORD NAME, RECORD 1D,
LOCATION MODE, and WITHIN sentence, and a minimum of one data-item sentence. The RECORD

NAME sentence must be the first for each record described, and the data-item sentence or sentences
must be the last for each record.

3.5.1. RECORD NAME Sentence
Function:

The RECORD NAME sentence alphanumerically identifies, by name, a schema record type.
Format:

RECORD NAME IS record-name._

Rules:

1. The word RECORD may begin in the A or B area.
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2. The record-name word must be a unique name and conform to the rules for formation of
schema/subschema symbolic names (2.1.3). -

3.5.2. RECORD ID Sentence
Function:
The RECORD ID sentence numerically identifies, by number, a schema record type.
Format:
RECORD ID IS integer.
Rules:
1.  The word RECORD may begin in the A or B area.

2.  The integer word must be an unsigned number composed of three or four numeric digits from the range
100 through 9999. Numeric identifiers from 1 through 99 are reserved for use by DMS/90.

3. The integer word values on subsequent RECORD ID sentences may be assigned arbitrarily.

3.5.3. LOCATION MODE Sentence
Function:

The LOCATION MODE sentence defines the selection or storage criteria for a record occurrence in an area.
Format:

LOCATION MODE IS

DIRECT
FIRST

CALC USING identifier DUPLICATES ARE | LAST . -
NOT ALLOWED

VIA set-name SET

Rules:

1.  The word LOCATION may begin in the A or B area. All subsequent clauses and words of the sentence
must be entered in the B area of the same or following lines.

2. Only one of the modes DIRECT, CALC, or VIA may be selected for a specific schema record.

3. DIRECT mode is specified for a schema record which is to be stored into a specific data base area or
page dependent on user direction through the data manipulation language (DML) preprocessor supplied
currency-status field DIRECT-DBK. See the DMS/90 data manipulation language programmer reference
manual, UP-8036 {current version).
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4. CAL.C mode is specified for a schema record which is to be stored into a specific data base page based on
the randomized contents of an identifier described within the record, and the page range associated with .
* the record. A standard randomizing module, XR7CALC, is provided with DMS/90 and is used by
default. If the user wishes to provide his own randomizing algorithm, however, he may create his own
CALC module and link it with all application programs. Details of this process are given in DMS/90
system support functions, UP-8037 (current version).

5. The identifier word must be the name of a data item defined by a data-item sentence for the schema
record. Any group or elementary data item may be used as an identifier with the exception of the
following: data items named FILLER, data items which redefine or are subordinate to a data item which
redefines, and data items which are occurred or are subordinate to a data item which is occurred (3.5.5).

6. A DUPLICATES clause is associated with the CALC mode, and is a required entry. A duplicate record
will be stored in a first-in, first-out (FIFO) or last-in, first-out (LIFO) sequence or not stored at all
depending on the clause entry.

7. VIA mode is specified for a schema record which is to be stored into a data base as a member record in a
set relationship, and as such should be located as close as possible to owner record of the set.

8. The set-name word must be the name of a set which is defined within the schema.

3.5.4. WITHIN Sentence

Function:

The WITHIN sentence is used to specify the area of the schema into which a record may be stored.

Format:
WITHIN area-name AREA.
Rules:

1. The word WITHIN may begin in the A or B area; all other clauses or words for the sentence must begin
in the B area of the same or subsequent lines.

2.  The area-name word must be the name of an area that is defined within the schema. The page range
associated with the named area is assigned to the schema record.

3.5.5. Data-ltem Sentence
Function:

The data-item sentence defines group or elementary data items of a schema record.
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Format:

data-name-1
level-number { FILLER }

[REDEFINES data-name-2]

B DISPLAY 5N )
COMP
COMPUTATIONAL
COMP-1
[USAGE |s1< COMPUTATIONAL-1
COMP-2
COMPUTATIONAL.-2
COMP-3
\.COMPUTATIONAL-3 _J

~—

§YNCHRON!ZE
SYNC

PICTURE
PiC

} IS character-sh-ing:]
[VALUE IS literal]

[OCCURS integer TIMES]
[INDEXED BY index-name] .

Rules:

1.  The level-number word may begin in the A or B area; all other clauses or words for the sentence must
begin in the B area of the same or subsequent lines.

2. The structure of and the rules governing the formation and use of the data-item sentence within the
schema DDL are similar 1o those of the data description entries of COBOL. (See COBOL suppiementary
reference manual, UP-7973 (current version).) Exceptions and restrictions to COBOL are noted where
applicable.

3.5.5.1. Level Number and Data Name/FILLER

Function:

The level number identifies the group or elementary relationship of a data item to the total record and to
other data items within the record.

Format:

level-number data-name-1 ]

FILLER
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Rules:

1. The level-number word must be a 2-digit number from the series 02 through 49. Note that special level

numbers (such as 66, 77, 88) and their associated functions are not recognized by the schema DDL
processor.

2.  The data-name-1 word must be a unique name and conform to the rules for formation of schema and
subschema pames (2.1.1).

3. FILLER may be used to specify elementary or group items that are never referred to directly in the
program, and therefore need not be named. These data items that are never referred to in the program

do occupy space within the record; hence, this space must be defined to ensure proper alignment of data
items that are used. '

3.5.5.2. REDEFINES Clause

Function:

The REDEFINES clause permits the redefinition of storage previously defined in a data-item sentence for the
record.

Format:
REDEFINES data-name-2

Rules: 3

1.  The level number associated with the redefining data item must be equal to that of the redefined item.
2. The data-name-2 word must be the name of a previously defined data item.

3. A data item which redefines or which is subordinate to one which redefines may not be used as a control

identifier for CALC location mode storage or for a sorted set. In addition, no VALUE clause may be
specified for the item.

3.5.5.3. USAGE Clause

Function:

. The USAGE clause specifies the manner in which a data item is represented in storage, and may only be

specified at the elementary level. A usage of DISPLAY is assumed in the absence of the clause. .
Format:
DISPLAY =
comp
COMPUTATIONAL
COMP-1
[USAGE IS]< COMPUTATIONAL-1 &
comp-2
COMPUTATIONAL-2 h
COMP-3 N
\.COMPUTATIONAL-3 _
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Rules:

DISPLAY usage specifies data-item storage in character format (one character = eight bits = one byte).
At the elemental level, a PICTURE clause must accompany this usage.

COMPUTATIONAL usage specifies data-item storage in binary format and may only be used at the
elemental level. A PICTURE clause must accompany this usage. The amount of storage required by a
computational data item is dependent on the number of decimal digits represented by its picture,

Number of
Decimal Digits  Storage Required

1 through 4 2 bytes
5 through 9 4 bytes
10 through 18 8 bytes

COMPUTATIONAL-1 or COMP-1 usage specifies data-item storage in internal floating-point
{short-precision) format, and requires four bytes of storage. it may only be specified at the elemental
level, and no PICTURE or VALUES clause may accompany this usage.

COMPUTATIONAL-2 or COMP-2 usage specifies data-item storage in internal floating-point
{long-precision) format, and requires eight bytes of storage. It may only be specified at the elemental
level, and no PICTURE or VALUE clause may accompany this usage.

COMPUTATIONAL-3 or COMP-3 usage specifies data-item storage in internal decimal (packed decimal)
format, and may only be used at the elemental level. A PICTURE clause must accompany this usage.
The amount of storage required by a COMPUTATIONAL-3 data item is equal to 1/2 of a byte (four
bits), plus 1/2 of a byte for each decimal digit represented by the PICTURE, plus 1/2 of a byte (as
required) to round the total required storage to the next whole byte.

3.5.5.4. SYNCHRONIZED Clause

Function:

The schema DDL processor treats the SYNCHRONIZED clause as comments. DML preprocessor-generated
record and data-item statements will not include synchronization.

Format:

SYNCHRONIZED
SYNC

3.5.5.5. PICTURE Clause

Function:

The PICTURE clause describes the general characteristics of an elementary data item, and is required in all
cases except where USAGE IS COMPUTATIONAL-1 or COMPUTATIONAL-2.

‘ Format:
| PIC
PICTURE

] IS character-string
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Ruies:

1. The character-string word represents the actual PICTURE and may be no more than 30 characters in
length,

2.  The combination of PICTURE characters determines the category of data described by the PICTURE
clause. The schema DDL processor recognizes two categories of data: alphanumeric and numeric.
‘Alphabetic, alphanumeric-edited, and numeric-edited data categories are not recognized.

3.  Alphanumeric items are those whose character strings are restricted to the symbol X and an integer
enclosed in parentheses representing consecutive appearances of X. Data items in this category must have
a usage of DISPLAY, and if a VALUE clause is specified, the literal must be nonnumeric or a figurative
constant. For example, the character string XXX describes three alphanumeric characters, and the
character string X{6) describes six alphanumeric characters.

4.  Numeric items are further categorized into two types: fixed point and floating point.

L] Fixed-point numeric items are those whose character strings are restricted to the symbois 9, V, P,
S, and an integer enclosed in parentheses to represent consecutive appearances of 9 or P, Data
items in this category must have a wusage of DISPLAY, COMPUTATIONAL, or
COMPUTATIONAL-3. If 2 VALUE clause is specified, the literal must be numeric or one of the
figurative constants ZERQO, ZEROS, or ZEROES. Exampies are:

999
Describes three numeric characters.

goves
Describes four numeric characters; V designates the position of the decimal point.

S9(6)Vves . :
Describes eight numeric characters preceded by an operational sign; V designates the decimal
point ({*} 999999.99).

SVP(4)9(6)
Describes 10 numeric characters preceded by an operational sign; V designates the decimal
point; P(4) indicates that zeros are to be the four most significant characters following the
decimal point ({*}.0000999999).

$9(4)VP(6)
Describes 10 numeric characters preceded by an operational sign; V designates the decimal
point; P(6) indicates the number of characters following the decimal point
({*} 9999.999999).

= Floating-point numeric items are those whose character strings are restricted to the symbols +, —,
9, V, .(period), E, and an integer enclosed in parentheses to represent consecutive appearances of
9.

A floating-point display item has a picture string in the form:

{t} mantissa € {*} exponent

Data items in this category must have a usage of DISPLAY, and no VALUE clause may be
specified. Only external floating-point items have variable picture formats; consequently, these

items require a PICTURE clause. For internal floating-point data-item requirements, see the
- USAGE clause (3.5.5.3).
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3.5.5.6. VALUE Clause

Function:

The VALUE clause specifies an initial value of an elementary data item, and may be stated whenever a
PICTURE clause is specified except when the data item is of the external floating-point numeric category. In
addition, no VALUE clause may be present on a data item which is of COMPUTATIONAL-1 or
COMPUTATIONAL-2 usage, or a data item which redefines or is subordinate to one which redefines, or a data
item which is occurred or is subordinate to one which is occurred.

Format:
VALUE IS literal )
Rules:

1.  The literal word represents the actual initial value desired and may be no more than 30 characters in
length. The schema DDL processor recognizes figurative constants, nonnumeric literals, and numeric
literais.

2. A figurative constant may be substituted for a literal with the following restrictions:

a.  The literal may be any figurative constant when the data-item PICTURE is alpharumeric.
b. The literal may be only one of the figurative constants ZERO, ZERQS, or ZEROES when the
data-item PICTURE is numeric.

3. Nonnumeric literals may be specified only when. the data-item PICTURE is alphanumeric. The literal
must be enclosed in quotation marks (or apostrophes), and the number of enclosed characters must not
exceed the number of characters represented by the PICTURE. *

4. Numeric literals may be specified only when the data-item PICTURE is numeric. The schema DDL

processor does not validate the VALUE literal against the PICTURE character-string for correct format,
decimal alignment, etc. The numeric literal is accepted as stated.

3.5.5.7. OCCURS Clause

Function:

The OCCURS clause defines repetitive occurrences of group or elementary data items.

Format:

OCCURS integer TIMES

Rules:

1.

Data items that are occurred and data items subordinate to ones that are occurred may not be named as
control identifiers for CALC location mode storage (3.5.3) or for sorted sets.

The integer word must be an unsigned number composed of from one to four numeric digits of the range
2 through 9999. .
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3.5.5.8. INDEXED Clause
Fur;ction:
The INDEXED clause may be specified only when an occurred data item and/or data items subordinate to one
which is occurred are to be referenced by indexing, and for the same data item which bears the OCCURS
clause.
Format:
" INDEXED BY index-name

Rule:

1. The index-name word must be a unique name and conform to the rules for formation of
schema/subschema names,

3.6. SET DESCRIPTION STATEMENTS
Function:

The set description statements define the relationship between two or more record types of a schema.




UP.NUMBER

SPERRY UNIVAC Series 90

PAGE REVISION

PAGE

8022 Rev. 1
|
|

. Format:

Area Area
AorB B

SET DESCRIPTION.

Rules:

[ SET NAME 1S set-name..

ORDER IS{ NEXT -
PRIOR
SORTED

MODE IS CHAIN [LINKED TO PRIOR].

OWNER IS record-name
NEXT DBKEY POSITION IS integer-1

[PRIOR DBKEY POSITION IS integer-2] .

MEMBER IS record-name

MANDATORY AUTOMATIC
OPTIONAL MANUAL

[LINKED TO OWNER]

NEXT DBKEY POSITION IS integer-1
[PRIOR DBKEY POSITION IS integer-2]
[OWNER DBKEY POSITION IS integer-3]

{ASCENDING

w} KEY IS identifier

FIRST
DUPLICATES ARE { LAST

NOT ALLOWED

e

Set description statements begin with a paragraph name composed of the words SET DESCRIPTION
followed by a period and a space. Additional entries in the same line are ignored. The paragraph name is
a required entry regardless of the presence or absence of other set type description statements.

The description of a schema set is accomplished by entry of one each of the SET NAME, ORDER,
MODE, and OWNER sentences, and a minimum of one MEMBER sentence. The SET NAME sentence
must be the first for each schema set described, and the MEMBER sentence must be the last for each
schema set.
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3.6.1. SET NAME Sentence
Function:
The SET NAME sentence identifies by alphanumeric name, the set type being defined.
Format:
SET NAME IS set-name.
Rules:
1. The word SET may begin in the A or B area.

2. The word set-name must be a uniqgue name and conform to the rules for formation of schema and
subschema symbolic names (2.1.3).

3.6.2. ORDER Sentence

Function:

The ORDER sentence specifies the insertion point of a member record occurrence within a set occurrence.

Format:
FIRST
LAST
ORDER IS{ NEXT 2
PRIOR
SORTED
Rules:

1.  The word ORDER may begin in the A or B area.

2. FIRST is specified when the desired insertion point is immediately following the owner record
occurrence.

3. LAST is specified when the desired insertion point is immediately preceding the owner record
occurrence.

4, NEXT is specified when the desired insertion point is immediately following the current record
occurrence of the set.

5. PRIOR is specified when the desired insertion point is immediately preceding the current record
occurrence of the set.

6. SORTED is specified when the desired insertion point is to be determined by the value contained within
a KEY control data item of the member record.

7. When ORDER is PRIOR or LAST, prior linkage and data base key positions must also be specified.
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8. If ORDER is SORTED, each set type member record definition must contain an ASCENDING or
' DESCENDING KEY identifier and DUPLICATES clause (3.5.5).
9. If ORDER is FIRST, LAST, NEXT, or PRIOR, no MEMBER sentence in the same SET DESCRIPTION '

can contain the ASCENDING or DESCENDING clause.
10. When ORDER is SORTED is specified for a given set, each MEMBER record must have an ASCENDING
or DESCENDING clause to determine the order of MEMBER record occurrences of that type within a

given set occurrence.

11. When format 3 of the FIND statement, which is described in the DMS/90 data manipulation language
manual, UP-8036 (current version), is used in the form

FIND NEXT record-name RECORD OF set-name SET

to pass through the MEMBER record occurrences in a set, only the records of the specified type are
located, and they are located in the order specified by the ASCENDING or DESCENDING clause.

12. When format 3 of the FIND statement is used in the form
FIND NEXT RECORD OF set-name SET
to pass through the member record occurrences in a set, all record occurrences of all types are located.
13. The order of records of a given type is as specified in rules 11 and 12 when other record types are
ignored. The order of a record of one type relative to a record of another depends upon the order in

. which each occurrence of each record was inserted into the set. MEMBER record occurrences are not
grouped by record type.

3.6.3. MODE Sentence

Function:

The MODE 1S CHAIN sentence specifies that all records participating in the named set are to be linked to the
next record.

Format:

MODE IS CHAIN [LINKED TO PRIOR].

Rules:
1. The word MODE may begin in the A or B area.

2. If the optional LINKED PRIOR clause is entered, all records participating in the named set may be
linked to the prior record.

3. The LINKED PRIOR clause must be stated if the set ORDER is defined as PRIOR or LAST.
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3.6.4. OWNER Sentence
Function:
The OWNER sentence specifies the name of a record, the occurrence of which establishes the existence of a set
and the relative position of data base keys within the control portion of the owner record of a set. Data base
key values, which are inserted into the control portion of an owner record occurrence by DMS/90 at run-time,
serve to link the owner to the first and, optionally, the last member record occurrence.
Format:
OWNER IS record-name
NEXT DBKEY POSITION IS integer-1
[PRIOR DBKEY POSITION IS integer-2] .
Rules:

1.  The word OWNER may begin in the A or B area; additional clauses may be entered only in the B area.

2.  The record-name word must be the name of a record type previously defined in the record-type
description statements.

3. The integer-1 and integer-2 words must be unsigned numbers composed of no more than two numeric
digits valued from 1 through 99.

- 4. Data base key position numbers must be assigned according to the clock rule described in Appendix E.

3.6.5. MEMBER Sentence

Function:

The MEMBER sentence specifies the name of a record, the occurrence of which may be a member of the
named set. it also specifies the relative position of data base keys within the control portion of the member
record. Data base key values, which are inserted into the control portion of a member record occurrence by
DMS/90 at run-time, serve to link the member to the next member record occurrence and, optionally, to the
prior member record occurrence and also, optionally, to the owner record occurrence.

Format:

MEMBER IS record-name

MANDATORY| | AUTOMATIC
OPTIONAL MANUAL

[LINKED TO OWNER]

NEXT DBKEY POSITION IS integer-1
[PRIOR DBKEY POSITION IS integer-2]
[OWNER DBKEY POSITION IS integer-3]

ASCENDING KEY IS identifier
DESCENDING FIRST
DUPLICATES ARE { LAST 2

NOT ALLOWED
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Rules:

The word MEMBER may begin in the A or B area; additional clauses may be entered only in the B area.

The record-name word must be the name of a record type previously defined in the record-type
description statements (3.5).

Specification of the set membership type is accomplished by selection of the membership termination
control parameter (MANDATORY or OPTIONAL) and the membership establishment control
parameter (AUTOMATIC or MANUAL). See the DMS/90 data manipulation language programmer
reference manual, UP—8036 (current version) for a detailed explanation of the use of the set
membership type parameters.

When the optional LINKED OWNER clause is entered, the named member record is linked directly to its
associate owner record. If selected, the owner data base key position must also be specified for the

member record.

The integer-1, integer-2, and integer-3 words must be unsigned numbers composed of no more than two
numeric digits valued from 1 through 99.

Data base key position numbers must be assigned according to the clock rule described in Appendix E.

The sorted set key identifier is specified by entry of the ASCENDING or DESCENDING KEY and
DUPLICATES clauses.

The identifier word must be the name of a data item defined within the named member record (group or
elementary level), and may not be FILLER, redefining, or occurred, or subordinate to a data item that

redefines or is occurred.

Each occurrence of a member record can participate in only one occurrence of a given set type.

3.7. PROCESSOR REPORTS AND SELECTION OPTIONS

3.7.1. Processor Reports

The schema DDL processor can produce five separate reports, all of which are generated to a single report output
file. The following, is a list of reports in order of creation, with a brief description of each.

- Schema DDL Input Statement Listing

The schema DDL input statement listing contains a full listing of all statements input to the processor (schema
DDL and processor control statements). A processor assigned sequence number appears to the left of each
printed input statement and is used in relating subsequent warning and error messages to specific statements.
Figure 3—1 illustrates a sample schema DDL input statement listing.

L Range Map Listing

The range map listing shows, in sequence from low to high data base page number, the page range of the total
schema, each area within the schema, and each record within their assigned area. This report may be produced
or suppressed by user control entries. Figure 3—2 illustrates a sample range map listing.
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LINE
000001
000002
DoouO3
000004
000005
000006
000007
00p0D08
000009
oopulo
00go1l
000012
000013
000014
000015
a0po01é
oogot7?
oogois
000019
oogu20
oopo021
000022
000023
000024
000025
00nU26
000027
000028
000029
000030
0000231
000032
000033
000034
000035
000036
000037
00p038
000039
000040
0opu4t
000042
000043
000044
000045
000046
000047
ooou4s
000049

SEQe
00oio0
000200
000300
000400
000500e
000600e
000700
ooosoo
000900
001000
001100
001200
001300
001400
001500
001600
001700
0o1800
001900
002000+«
002100e
002200«
002300
002400
002500
U02600
002700
002800
602900
003000
003100+
003200
003300e
003400e
003500
003600
603700
003800
003900
004000
004100
004200
004300
004400
004500
004600
004700
004800
G04900

SCHEMA COMPILER

SOURCE STATEMENT
INCLST RNGMAP RECDES SETDES

SCHEMA DDL

VERSJON 01402

INPUT STATEMENT LISTING ==

540,

DATE 740425

1DENT

.

X e Y Y T T Y YT T Y Y YT Yy e
. SCHEMA DESCRIPTION STATEMENTS
$ 028000000505 088000000 0008080400 08000000 008080088 80%000
SCHEMA DESCRIPTION.
SCHEMA NAME IS DMSSCHM RANGE IS S0Z THRU
AUTHOR. DMS/90 PROGRAMMERS.
DATE 04/710/73.
INSTALLATIONe SPERRY#UNIVAC BLUE BELL.

REMARKS. THIS

IS THE DMS/90 SAMPLE SCHEMA,

A RN R R R R A R R R R RS R NS Y SR T Y Y N Y ey

*

(XX A R A R A N R R R A Y Y R Y Y Y I Y Y Y FY Y YY)

502
511

. AREA DESCRIPTION STATEMENTS
AREA DESCRIPTION
AREA NAME IS CUSTOMER=-AREA RANGE S
AREA NAME 15 ORDER=AREA RANGE 1S
AREA NAME IS PRODUCT=AREA RANGE IS

531

THRU
THRU
THRU

5]0'
530,
540,

PS94 PRI BL0R002RBP 002000000000 0000 00000 Rtnntatstase

. RECORD DESCRIPTION STATEMENTS
A Ry R T Y T Ry Y T T Y Y Y T s )

RECORD DESCRIPTION.
RECORD NAME CUSTOMER .
RECORD 10 611 o
LOCATION MODE CALC USING CUST=NO=611
WITHIN CUSTOMER=AREA AREA,
05 (CUST=NO=611
05 CUST=NAME=S=611
05 CUST=ADDR=S=611}
05 CUST-CREDIT
05 FILLER
RECORD NAME CUST=ORDER .
RECORD 10 620.

bupLIC

PIC
PIC
PIC
PIC
PIC

ATES NOT

XC11)e
X(35),
X{30).
XXXeo
X(125).

Figure 3—~1. Sample Schema DDL Input Statement Listing

ALLOWED.
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earnenecnne RANGE MAp L‘STINQ Comsasgunge

SCHEMAcveosososcroens nscncses DMSSCHM 00000502 0000054n
AREA 00000, 0000000 CUSTOMER=AREA 00000502 0QO0Q0051n

RECORDo oo CUSTOMER p0000S02 DpOOODSIn

AREA o000 00 00000000 ORDER=AREA 00000811 00000530

RECORDes o CUST=0ORDER 00000S11l 000005230

RECORDoe s e ORDER-ITEM 00080511 00000%3n

RECORDs o ORD=REMARK 00000511 DODOGS3n

AREA,c0000%000800ss PRODUCT=AREA 00000531 000005u4n

RgCORDewo PRODUCT 00000531 0900054n

eavsescevese FANGE Map IXSYING [ Ppy SPUpRREY P END

Figure 3—2. Semple Range Map Listing

Record Description Listing

The record description listing restates all input entries for each record described; it also shows all data base key
positions (3.5.5) that are assigned to the named record type. Special notation is also inserted on any data item
which is used as a control identifier for CALC or a sorted set. Numbers appearing in the right margin are
processor calculated values {number of characters or bytes), where RLGTH is the total record length (data
base keys and data); KLGTH is the total length of all data base keys assigned to the record; DLGTH is the
total length of the data portion of the record; and DSTRT is the data starting position relative to the beginning
of the record (first character position is ZERO). For each data item, STRT is the data-item starting position
relative to the beginning of the record and LGTH is the length of the data item.

Figure 3—3 shows a sample record description listing.

Set Description Listing

The set description listing, for each set defined (CALC included), shows the owner and member record types
assigned, the linkage, and for sorted sets, the control identifier and duplicate control statement. Figure 3—4
shows a sample set description listing. '

Warning and Error Message Listing

The warning and error message listing comprises two parts; the first is a presentation of the actual messages
where each message may be composed as follows:

1. A processor-assigned sequence number of the statement for which the message was developed.

2.  An error severity code. Codes and associated descriptions follow:

Code Description

E Indicates an error that results in an
unusable schema compilation.

w Indicates a warning of a possible
error that will not hinder the
resolution of the schema. .



RECORD NAMEsooooeoe CUSTOMER

RECORD [Decssvsseves D6}

LOCATION MODEssevaosCALC USING
WiITH]INseoosoteeeoes CUSTOMER=AREA
DUKEY POSITIONSeoee SETosvensvvercoe

DATA 1TEMesosnseces

0%

0%
0%
0%
05

RECORD NAMEososooee CUST-ORDER
RECORD 1Deosesseses 0820

LOCATION MODEsesvesosCALC USING
WITHINcecossveresee ORDER-AREA

DBKEY POSITVIUNSsoee SEToesonssvecnse

DATA [TEMeceosesoense

0s

05
0%
0s
0s
0%
as

HECORD NAMEesoosseees ORDER-JTEM
RECORD JVDoseovecenee 062}

LOCATION MODEeceseoeVIA SET
WiTHINsevssevssevee ORDER=AREA

DBKEY POSITIONSeoce SET,eceecovpcnce

CUST=NO=611

CUST=NANE=S=b) 1)
CUST=ADOR=S=41}1)
CUST=CREDIY
FILLER

FO=NO~620

CUST~PO=~NO~420
FILLER
DATE=SH]IP=020
DATE~REQw620
DATE~PROM=620
FILLER

REDEFINESreovsee

SPEC-REMARK

REDEFINESercecee

wecawe RECORD DESCRIPTION LISTING seecen

CUST=NO=611}
FROM 00000502 THRY 000005}10
TYPEss NEXT PRION OWNER

MEMBER ] 2
OWNER 3 4 N
USAGEsoooone VALUEcoeooresvovsovecvssonevsveves PICTURECItososevcncoto®everaners
DISPLAY ’ xten)
SEV CONTROL ITEM FOR e%eccnes CALC
DISPLAY x(3%)
DISPLAY Xt30)
DISPLAY XXX
DISPLAY xti12%)
FO=ND~$20
FROM 00000811 THRY 00000530
TYPEos NEXT PRIOR OANER
MEMBER ] 2
MEMBER 3 L} 5
OWNER [ ?7
ORNER [ ] *
USAGEvedsnee VALUEGvoosvotocrsvorcntessvtvsvtenr PICTURE G 00 s0ssretsnncsevrsotnnery
DISPLAY xte)
SET CONTROL ITEM FOR e cccoe~ CALC
SET CONTROL ITEM FOR »=vcecses ORDOR
DISPLAY xtis)
DISPLAY xtar)
DISPLAY xis)
ODISPLAY Rié)
DISPLAY Rié)
DISPLAY ) k(333
ITEM DISPLACEMENT 0U00 PAGES
FROM 0000051} THRU 00000530
TYPEse NEXT PRIOR OWNER
MEMBER ] 2 3
MEMBER L L] [}

Figure 3—-3. Sample Record Description Listing

“r
. /

RLGTH®=0220
KLGtH=0010 8
DLGTH®02049
pstrf=001é

STRT LGTH
oois ouli

QU7 00
0042 oL
0pv2 o0uds
vo%s o128

RLGTHeD2%Y
KLGTHs0O03e
OLGTHmO204
0DSTRT=0023

STRT LGTH
0034 0008

0D44 001
0082 ou2}
uosY oQuLé
00%s ouué
0101  ovud
0tv? 0133

RLGTH=QUYZ
KLGTH=DU24
DLGeTHeDOGE
pstrteou2éd

NOISIAZY IOVY

HISWNN-aN
{1 ‘MY 2208

0OR SBLIC YWYAINN AHWIAAQ

30vd

Yo ot
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. w-=cswe= SET DESCRIPTICN LISTING ==m==a-
SETesesee CALC MODE IS CHAIN ORDER IS gOxTED
O#NER,e0e SR] 00n1 LINKED NEXT PRInR
MEMBERsss CUSTAMER 0611 LINKED NEXT PRIGK MANDATORY AyUTOMATIC aSC CuSTaNO=411 nUP NOT aALLOWED
MEMBERsee CUST-ORDER 0620 LINKED NEXT PRIOR MANDATORY A TOMATIC asC Fo=NOo=62 OUP NOT ALLOwEL
MEMBERese PROLyCT N6yl  LINKED NEXT PRIOR MANDATORY A TOMATIC ASC PROD=NO=,31 UP NOT aLLOwWED
SETeessee ORDOR MODE IS CHAIN ORDER 1S SOkTED
OWNERsaos CUSTOMER 0611 LINKED NEXT PRIQR
MEMBERsss CUST=QRDER 0620 LINKED NEXT PRIOR OANNER MANDATORY AUTOMATIC aSC Fu=NQo=62n PUP NOT ALLUmED
SETevssss SPEC-REMARK MODE IS CHAIN ORDER 1S5 (AgT
OWNER, ¢e¢ CUSTmORDER 0620 LINKED NEXT PRIOR
MEMBER s+ ORD=REMARK 0622 LINKED NEXT PRIOR OPTIoNAL MawyAL
SETseeece ITEM MODE IS CHAIN ORDER 1S wE4T
OWNER.ese CUST-QRDER 0620 LINKED NEXT PRIOR
MEMBEResee ORDER-ITEM 0621 LINKED NEXT PRIOR OWNER MANDATORY AyTOMATIC
SETsvresse PROD=ORD MODE IS CHAIN ORDER IS5 gORTED
OWNER.ses PRODUCT 0631 LINKED NEXT PRIOR
MEMBERsee¢ ORDER=ITEM 0621 LINKED NEXT PRIOR OWNER OPTIONAL AUTOMATIC aSC LOT=NO=631 nuUP NOT allOwngw
swecoane SET DESCRIpTIUN LISTING ===e=a= EnD

Figure 3—4. Sample Set Description Listing

3. An S/message. This message relates what the processor was scanning or searching for.

4, An F/message. This message relates what the processor found.

5. A D/message. This is the actual diagnostic message (what was wrong).

6. An A/message. This message indicates the action to be taken by the processor or, in some cases, the
possible user action to be taken.

The second part of the listing totals the number of processor messages by severity code and issues a statement
concerning the usefulness of the schema for subschema processing. Figure 3—5 shows two sample warning and
error message listings. In Figure 3—5a, the printout indicates that there are no error or warning messages.
Figure 3—5b lists E-level and W-level messages in the first part and an explanation in the second part.

3.7.2. Report Selection Options

The schema DDL processor generates all five reports described in 3.7.1 unless E-level errors are detected or unless
input statements described as follows are specified prior to the SCHEMA DESCRIPTION paragraph name. If E-level
errors are detected, the range map, record description, and set description listings are not printed.



-- WARNING AND ERROR MESSAGE LISTING ---

HIEWNN-dN
L 'A3Yd 2208

NO ERROR AND/OR WARNING MESSAGES ISSUED
SUBSCHEMA PROCESSING ALLOWED

-- WARNING AND ERROR MESSAGE LISTING --- END

a. No error or warning messages issued

-- WARNING AND ERROR MESSAGE LISTING ---

NNNNNN E S/ASC, DSC KEY IDENTIFIER F/SORTED SET LD/UNDEFINED v A/REQUIRED ENTRYJ (_Iu)
L J JU J )

T T T T 1 m
Sequence Processor Scanning Found Diagnostic User Action %
Number For To Be Taken <

Error =

Severity E

Code <

>

(]

NOTE: 4
In this sample listing, the schema processor was searching for the ascending or descending key g
identifier in the SET DESCRIPTION and did not find it. Because this is o required entry, an @

E-level diagnostic is produced, resulting in an unusable schema compilation, 8

-- WARNING AND ERROR MESSAGE LISTING ---

LINE SEQ. SOURCE STATEMENT IDENT.
00023n E LEVEL MESSAGES ISSUED
000018 W LEVEL MESSAGES ISSUED
SUBSEQUENT JOBSTEPS CANCELED
SUBSCHEMA PROCESSING DISALLOWED

|

-- WARNING AND ERROR MESSAGE LISTING --- END

NOISIARY 3A9vd
g

b. E-level and W-level messages issued

Figure 3—5. Sample Warning and Error Message Listings

39vd

ve—¢
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The following features are available to alter the report selection defaults:

Sequence Check Feature
This feature may be nullified by specifying the word NOSEQ beginning in column 8.
E-level Error Message Listing
To override report suppression when E-evel errors occur, specify INCLST beginning in column 8 followed by
a G-character abbreviated name for each of the desired reports to be included in printing. Acceptable
abbreviated report names are:

RNGMAP — for the range map listing

RECDES - for the record description listing

SETDES ~ for the set description listing
Suppressing Report Listings
The programmer can suppress the listing of a range map listing, a record description listing, or a set description
listing, provided no E-level severity-code errors occur. This suppression is accomplished by specifying STPLST
beginning in column 8 of an input statement followed by the 6-character abbreviated name for each report to

be omitted from the printing. Acceptable abbreviated report names are the same as those given in the
preceding paragraph.

Exampies of the use of input statements are given in Appendix D.
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4. Subschema Data Description Language

4.1. GENERAL

The subschema data description language (subschema DDL) is a subset of the April 1971 CODASYL Data Base Task
Group language specification, and is used to describe a portion of the total schema (selected areas, records, and sets)
which is of interest to one or more application programs. In addition, the resultant subschema is in a form
compatible with the application program.

The subschema DDL described in the following text is for writing a subschema compatible with application
programs written in COBOL.

4.2. ORGANIZATION OF THE SUBSCHEMA DDL

The subschema DDL is composed of the following two groups of statements:

1.  Subschema identification division statements
2. Subschema data division statements

Each statement group must appear in the sequence shown; each describes a specific aspect of the subschema. The

latter group relies on the first for identification.

Each group begins with a divisional paragraph name. The processing of statements for a group begins with its
paragraph name and is terminated by the next paragraph name or the end of the statement input stream.

in addition to DDL statements within the two groups mentioned, optional input sequence check and report control

parameter statements (4.5) may be entered in the statement input stream prior to the subschema identification
division statements.

4.3. SUBSCHEMA IDENTIFICATION DIVISION STATEMENTS
Function:

Subschema identification statements identify the subschema and, at the user’s option, may identify the
subschema author, the date of its creation, the user installation, and may present any other desired remarks.
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Format:
Area Area Area
A AorB B

SUBSCHEMA IDENTIFICATION DIVISION.

SUBSCHEMA NAME IS subschema-name ~ <<—> [PcN ‘51

OF SCHEMA NAME schema-name.

[AUTHOR. [comments] .]

[DATE. [comments] .)

[INSTALLATION. [comments] .]

[REMARKS. [comments] .}

Rules:

1. Subschema identification division statements begin with a paregraph name composed of the words
SUBSCHEMA IDENTIFICATION DIVISION followed by a period and a space. Additional entries in the
same line are ignored.

2. The SUBSCHEMA NAME sentence must immediately follow the words SUBSCHEMA
IDENTIFICATION DIVISION and must be the only occurrence of the sentence within the subschema
DDL input stream.

3. The remaining optional paragraphs and associated entries may appear in any desired sequence.

4.3.1. SUBSCHEMA NAME Sentence
Function:

The SUBSCHEMA NAME sentence identifies the subschema being described.

Format:

SUBSCHEMA NAME IS subschema-name OF SCHEMA NAME schema-name.

Rules:

1. The word SUBSCHEMA begins in the A area; subsequent words of the sentence-mmli continue in the B
area of the same orETuRsOQUERtHINS, LING, BuT MAT Mot ConTrn Ve FwT0 SVESEQUENT LIVES s ZFCN ﬂ

2. The subschema-name word must be a unique name composed of one to eight alphanumeric characters,
the first of which must be a letter.
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NOTE:

. If a subschema-name is not unique (another subschema was previously defined and identified with the same
name), the DDL processor assumes that a redescription of the subschema is desired and deletes the existing
subschema replacing it with the new one. If errors are detected in the new subschema DDL, the system is left

with no usable subschema identified by subschema-name.

3. The schema-name word must be the identifying name of the schema.

4.3.2. AUTHOR Paragraph

Function:

The AUTHOR paragraph is treated as a3 comment entry and is presented on the processor input statement
listing.

Format:

AUTHOR. [comments] .

4.3.3. DATE Paragraph

Function:

_ The DATE paragraph may be used to specify a subschema date of creation other than the computer date. If

‘ the date override feature is not desired, the DATE paragraph must be omitted entirely and computer date will

be assumed for subschema date of creation.

Format:
DATE. date-entry.

Rules:

1.  The word DATE begins in the A area and must be followed by a period and a space.

2.  The date-entry must accompany the DATE paragraph name and begin in the B area of the same line. The
date-entry must be eight characters in the form mm/dd/yy, where mm, dd, and yy are the month, day,
and year numbers, respectively. -

4.3.4. INSTALLATION Paragraph
Function:

The INSTALLATION paragraph is treated as a comment entry and is presented on the processor input
statement listing.

Format:

: ‘ INSTALLATION. [comments] .
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4.3.5. REMARKS Paragraph

-

Function:

The REMARKS paragraph is treated as a comment entry and is presented on the processor input statement
listing.

Format:

REMARKS. [comments].

4.4. SUBSCHEMA DATA DIVISION STATEMENTS
Function:

The subschema data division statements name the areas, records, and sets that are to be contained in the

subschema.

Format:
Area Area Area
A AorB B

SUBSCHEMA DATA DIVISION.

AREA SECTION.
COPY area-name AREA. | }
RECORD SECTION.
COPY record-name RECORD.
SET SECTION.
[COPY set-name SET.]

Rules: -

1. Subschema data division statements begin with a paragraph name composed of the words SUBSCHEMA
DATA DIVISION followed by a period and a space. Additional entries in the same line are ignored.

2. The remaining statements of this division are divided into three sections: AREA, RECORD, and SET.
Each section is composed of a paragraph name and associated COPY statements.

3.  The sections of the data division must be coded in the sequence shown, each naming component parts of
the subschema, and each relying on named parts from the prior section or sections.

4. Processing of statements for a specific section begins with its associated paragraph name and is
terminated by the following pargraph name or end of statement input stream.
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4.4.1. AREA SECTION Statements

Function:
AREA SECTION statements are used to name those areas of the total schema that are to be included in the
subschema being described. These statements comprise one AREA SECTION statement and one or more
COPY AREA statements.

Format:

AREA SECTION.

COPY area-name AREA.

Rules:

1. The section begins with a paragraph name composed of the words AREA SECTION followed by a
period and a space. Additional entries in the same line are ignored.

2. The COPY AREA statement names a schema area that is to be included in the subschema being
described.

3. A minimum of one COPY AREA sentence must be entered for a subschema; if more than one is entered,
only one sentence per input line is permitted.

4. The word COPY may begin in the A or B area.

5. The area-name word must be the name of a previously defined area of the schema.

4.4.2. RECORD SECTION Statements

Function:
RECORD SECTION statements are used to name those record types of the total schema thaf are to be
included in the subschema being described. These statements comprise one RECORD SECTION statement and
one or more COPY RECORD statements.

Format:

RECORD SECTION.

COPY record-name RECORD.
Rules:

1.  The section begins with a paragraph name composed of the words RECORD SECTION followed by a
period and a space. Additional entries in the same line are ignored.

2. The COPY RECORD statement names a schema record type that is to be included in the subschema
being described.

3. A minimum of one COPY RECORD sentence must be entered for a subschema; if more than on¢ is
entered, only one sentence per input line is permitted.
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4. The word COPY may begin in the A or B area.
5. The record-name word must be the name of a previously defined schema record type, the actual data

base occurrence of which was described as being within an area named in the AREA SECTION
statements.

4.4.3. SET SECTION Statements
Function:
SET SECTION statements are used to name those set types of the total schema which are to be included in the

subschema being described. These statements comprise one SET SECTION statement and, at the programmer’s
option, one or more COPY SET statements.

Format:
SET SECTION.
[COPY set-name SET.]
Rules:

1.  The section begins with a paragraph name composed of the words SET SECTION foliowed by a period
and a space. Additional entries in the same line are ignored.

2. The SET SECTION paragraph name is required regardless of the presence or absence of COPY SET
sentences.

3. The COPY SET statement names a schema set type that is to be included in the subschema being
described.

4, The COPY SET statement may be omitted if the set relationships between record types are not desired
or needed by the application program using the subschema. If entered, only one COPY SET sentence per
input line is permitted.

B.  The word COPY may begin in the A or B area.

6.  The set-name word must be the name of a previously defined schema set. In addition, the owner record
(3.6.4) and at least one member record (3.6.5) of the set-name type must have been named in the
RECORD SECTION statements.

7. All set relationships in which a specific data base record is involved must be defined in the subschema
being run, if in that run, the modification (STORE, MODIFY, DELETE) of the specific record is
desired.

8. It is possible and often desirable to describe a subschema where all set relationships for a given record or
all records for a given set relationship are not included in the subschema. The subschema processor
recognizes either of these conditions and marks the object subschema record description as protected
from run modification. '
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4.5. PROCESSOR REPORTS

‘ The following is a list of reports, in order of occurrence, that can be produced during, and resulting from, the
processing of subschema DDL statements. A brief description of each report is given and, where required, conditions
determining the presence or absence of a report are noted.

= Source DDL input Listing

As input statements to the processor are processed and checked for proper sequence, a source DDL input
listing is generated. Any errors detected at this point are acknowledged by a message appearing to the right of
the statement in error. The sequence check feature can be overridden by specifying NOSEQ beginning in
column 8 of an input statement placed before the subschema identification division paragraph name
statement.

Figure 4—1 illustrates a sample subschema DDL input statement listing.

L] Errors Detected During Network Analysis

A listing of errors detected during network analysis may result if complete analysis of the defined subschema
reveals that erroneous relationships between areas, records, or sets were attempted. Further processing is
stopped and an error severity level associated with the subschema DDL processor is printed. There are three
levels of error severity:

Level Description
. 1 Warning level error; requires user investigation. Processing continues.
3 Serious level error; the compilation continues, but usually more serious

errors result during subsequent processing. Execution of the object .
program, in general, gives unpredictable resuits.

9 Terminal level error; processing is halted.

if no errors or only minor errors are detected, processing would continue resulting in the crestion of
statements that are to be inserted by the data manipulation language (DML) preprocessor into the working
storage and procedure division areas of COBOL programs invoking the named subschema. -

if no errors or only minor errors are detected, the following reports are produced:
» Subschema Data Records

This report lists all records (01 level entries) and associated group and elemental data-item statements included
in the named subschema. Figure 4—2 shows a sample listing of subschema data records.

L] Record Definition Entries

This report lists all record name constant statements included in the named subschema. Figure 4—3 shows a
sample listing of record definition entries.
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COMPILED BY UNIVAC SERIES 90 SUBSCHEMA COMPILER VERSION 02700
SOURCE DDL INPUT LISTING,
SEQ. SOURCE STATEMENT
000100s
000200 GPPRIPOPCCPP OO ITRRROOCOIRREORB0000000R0R00R0083s00000000
000300e [ SUBSCHEMA IDENTIFICATION STATEMENTS .
COp400e SO COI00LBINPIS VRO OO EL0LBOPLIRPRODPEURIPOORRQPR0R000 S
000500
000600 SUBSCHMEMA IDENTIFICATION DIVISION.
000700
O0p800 SUBSCHEMA NAME |S DMSSUBS OF SCHEMA NAME DMSSCHM.
000v00
001000 AVTHOR. DMS/790 PROGRAMMERS,
003100
001200 DATE. 04710773,
003300
Q0400 INSTALLATION, SPERRYSUNIVAC BLUE BELL.
001500
001600 REMARKS. THIS 1S THE OMS/90 SAMPLE SUBSCHEMA.
001700
001800
0019000 (XX T Y Y Y Y Y Y Yy Y Y P Y Y Y P T P Y YAV T I YT Ty
002000 [ SUBSCHEMA DATA STATEMENTS .
002100e 00000000000 05000080000000008000 0000000000 0000000080000000
002200
0802300 SUBSCHEMA DATA DIVISION.
002400
002500 AREA SECTION.
002600
002700 COPY CUSTOMER=AREA AREA.
002800 COPY ORDER=AREA AREA.
002%00 COPY PRODUCT=AREA AREA.
003000
003100 RECORD SECTION.
603200
003300 CoPY CUSTOMER RECORD.
003«D0 COPY CUST=ORDER RECORD
003500 COPY ORDER=]TEM RECORD .
003600 COPY ORD=REMARK RECORD.
003700 COPY PRODUCT RECORD
003800
003900 SET SECT]ION.
004000 ’
004100 COPY ORDOR SET.
004200 COPY ITEM SET.
004300 COPY SPEC~REMARK SET.
004400 COPY PROD=ORD . SETe
004500

Figure 4—1. Sample Listing of Subschema DDL Input Staternents

DATE 740425

JIDEN.
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SUBSCHEMA

°2)

<}

o1

01

Gl

DATA RECORDS,

CuSTOMER,

DS CUSTeNQesll

08 CUSTeNAME=S~s1]}
05 CUST=ADDR=S=~411
08 C¢uUST-CREDIT

05 FILLER
CUSY=«ORDER,

08 FO=NO=420

05 (CUST«PD=NQ=620
05 FILLER

05 DATE=SKIP=820
05 DATE-REQ.s20

05 DATE=PROM=s2U
0s FILLER
OROFR=ITEM,

05 PRODeNp=s21

05 FILLER

05 LOT=NDaLé21

06 FILLER

0% QTY=oRpeaz}

08 QTY=s5H]IPas2)

05 FILLER
ORDREMARK,

03 ORD=xEme(D=b22,
05 REMARK.CD=622
0% REMARK-SEQe622
05 REMARK.622

0% FILLER

PRONUCT,

05 PRODaNpeg3dl

08 FILLER

05 PROD«DESeiINTeb!
05 PROD=DES«EXT~b31]
08 FILLER

COMPay
COMpPay

rPIC
ric
(419
ric
PIcC

PIC
[ 219
Pic
r1C
PIc
PIC
rIc

[ 219
[ 4
ric
ric
ric
[ 214
rIc

PIC
PIC
riIcC
[ 419

PIC
PIc
ric
ric
PIC

Figure 4—2. Sample Listing of Subscherma Data Records

RECORD DEFINIT:ON ENTRIES,

o1

Area Definition Entries

OMSguUBS~RECORDS,
03 SsRely
03 SRe29
0) SRé82y
0} SRée22
63 SRe))

ric
PIC
ric
rlC
[ 214

Xile?
Xtie}
X(ié)
X(16)
Xtis)

VALUE
VALVE
VALUE
VALVE
VALUE

sCUSTOMER
1CUST-0RDER
tORDER=1TENM
SORD=REMARK
'PRODUCT

Figure 4-3. Sample Listing of Record Definition Entries

Allv)e
Kt3S),
X(30),
XXXo

Ki129)

x(8),
X(le)e
X274,
Xib)e
Xi6)e
Kté)e
kt133)

Kt12)e
XXX,
2(7}%.
Rt4),
s¥i7),
S9{7).
(3%}

t X

Xe
XKi?8) s
XXX,

KE312),
XX

X(18).
X(30).
X1(83),

This report lists all area name constant statements included in the named subschema. Figure 4—4 shows a
sampile listing of area definition entries.

AREA DEFINITION ENTRIES.

Ul

OnSquUBS=AREAS,
03 CUSTOMERARER
03 ORDER=aAREA
03 PRODUCT-AREA

PIC xt16)
PIC x(16)
PIC xtle)

VALVE
YALVE
VALVE

Figure 4—4. Sarnple Listing of Area Definition Entries

'CUSTOMER=AREA
TORDER=AREA
¢PRODUCT=AREA

> v o
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= Set Definition Entries

-

This report lists all set name constant statements included in the named subschema. Figure 4—5 shows a
sample listing of set definition entries.

SET DEFINITION ENTRIEG,

01 DMScUBS~SETS,
03 ORDOR PIC Xx(16) VALUE «OKDOR

v
03 1TEM PIC X(16) VALUE «ITEm ’:
03 SPECeReMaRK PIC X(16) VALVE ¢SPECeREMARK ‘.
03 PROD=OgD PIC Xt16) VALUE +PROD=ORD *e
03 c¢aLc PIC X(16) VALVE sCalC *,

Figure 4—5. Sample Listing of Set Definition Entries

" DMS/90 Bind Calls

This report lists all procedural call statements used in establishment of address linkage. Figure 4—6 shows a
sample listing of DMS/90 bind calls.

OBNMS RIND CALLK,

CALL 'xRIDMS*® ySING 1DBMSCOM (59) DMSSUBS-CTKL, o
CALL *xRIDMS* USING JDBMSCOM (48] SRéel] CUSTOMER,
CALL *xRIDMS* USING JDBMSCOM [J) cUSTeND=pIl

SR611 CALC.
CALL *xR70MS* USING ]DBMSCOM (%8) SR620 CUST-ORDERS
CALL *xR7DMS* ySING 1DBMSCOM (1) FO=KO~620

SR620 CALC,
CALL *xR7DMS* USING 10BMSCOM (1) FO=ND=620

SR620 ORDOR.
CALL " R7DMS* uSING 1DBMSCOM (%8) SR62)1 ORDER=ITEM.
CALL °*xR7D0MS* yUSING [DBMSCOM (1) LOTeNOD=42]

SR62] PROD-ORD,
CALL 'xR70MS* USING 1DBMSCOM (48) SR622 ORU=REMARK.
CALL *xR7DMS* USING IDBMSCOM (48) SRé63! PRUDYUCT,
CALL 'xR7DMSe USING I1DBMSCUM (1) pROD=NO=$I]}

SRé631 CALC.

/
Figure 4—6. Sample Listing of DMS/90 Bind Calls

Normally, a list of assembler input statements from the subschema DDL processor is suppressed, but, at the
programmer’s option, this list may be printed by specifying the words LIST NETWORK beginning in colurnn 8 of an
input statement. This input statement must be placed before the subschema identification division paragraph name
statement.

The assembler input statements listing is the last report resulting from the processing of subschema DDL statements,
and bears the title SUBSCHEMA subschema-name NETWORK DEFINITION TABLES.
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Appendix A. DMS/90 List of Reserved Words

A.1. RESERVED WORD LIST

ACTUAL

ALIAS

ALL

ALLOWED

ALTER

ALWAYS

AND

ARE

AREA

AREAS
AREA-CODE
AREA-ID
ASCENDING (ASC)
AUTHOR
AUTOMATIC (AUTO)

BINARY (BIN)

BIT

BY

CALC

CALC-KEY

CALL

CHAIN

CHANGED

CHARACTER (CHAR)

CHECK

CLOSE

COMMENT

COMPILE

COMPLEX

COMPUTATIONAL (COMP)
COMPUTATIONAL-1 (COMP-1)
COMPUTATIONAL-2 (COMP-2)
COMPUTATIONAL-3 (COMP-3)
COoPY

CURRENT

DATA
DATA-BASE-KEY (DBKEY)
DATE .

DECIMAL (DEC)
DECODING
DEFINED

DELETE
DEPENDING
DESCENDING (DESC)
DESCRIPTION
DIRECT
DIRECT-DBK
DISPLACEMENT
DISPLAY

DIVISION
DUPLICATE (DUP)
DUPLICATES (DUPS)
DURING

DYNAMIC

EMPTY

ENCODING

EQUAL

ERROR
EXCLUSIVE (EXCL)

FILLER
FIND
FIRST
FIXED
FLOAT
FOR
FROM

GET

HIGH-VALUE
HIGH-VALUES

IDENTIFICATION (ID)
IDENTIFIED
IMMATERIAL
IMPLEMENTOR
IN

INDEX
INDEXED
INSERT
INSERTION
INSTALLATION
INTO

INVOKE

IS

KEY
KEYS

LAST

LEADING
LINKED
LOCATION (LOC)
LOCK

LOCKS

LOW-VALUE
LOW-VALUES

MANDATORY (MAND)
MANUAL

MEMBER

MEMBERS

MODE

MODIFY

MOVE



RANGE

SYNCHRONIZED (SYNC)
SYSTEM

8022 Rev. 1 SPERRY UNIVAC Series 90 ’[f
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NAME REAL TEMPORARY (TEM)
NEXT RECORD THEN
NON-EXCLUSIVE (NEXCL) RECORD-NAME THIS
NOT REDEFINES THROUGH
NULL REMARKS THRU

REMOVE TIMES
OBTAIN RESULT TO
OCCURRENCE RETRIEVAL (RETR) TRAILING
OCCURS RUN-UNIT TYPE
OF
ON SCHEMA UPDATE
ONLY SEARCH USAGE
OPEN SECTION USAGE-MODE
OPTIONAL (OPT) SELECTION USING
OR SELECTIVE
ORDER SEPARATE VALUE
OWNER SET VALUES

SETS VIA
PAGES SIGN VIRTUAL
PERMANENT SORTED
PICTURE (PIC) SOURCE WHERE
POINTER-ARRAY (PTR) SPACE WITHIN
POSITION SPACES
PRIOR SR1 ZERO
PRIVACY SR6 ZEROS
PROCEDURE (PROC) STATUS ZEROES
PROCESSABLE STORE
PROTECTED (PROT) SUBSCHEMA

A.2. RESTRICTED DATA NAMES AND PROCEDURE NAMES

The following words are restricted from arbitrary usage by the user. The words are data names and procedure names
with special meanings described in the data manipulation language programmer reference manual, UP-8036 (current
version).

AREA-NAME
CURRENCY
DMS-ABORT
DMS-STATUS
DMS-SUCCESS
ERROR-AREA
ERROR-RECORD
ERROR-SET
ERROR-STATUS
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Appendix B. Schema DDL Syntax

Area | Area Area
A AorB B
SCHEMA DESCRIPTION.

SCHEMA NAME IS schema-name

[AUTHOR.
[DATE.

[INSTALLATION.

[REMARKS.

AREA DESCRIPTION.

[RANGE IS integer-1 THRU integer-Z]_._
[comments] .]
date-entry.]

[comments] .]

[comments] .]

AREA NAME

IS area-name

RANGE IS integer-1 THRU integer-2.
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Area Area Area

A AorB B

RECORD DESCRIPTION.

RECORD NAME IS record-name.
RECORD ID IS integer.
LOCATION MODE IS

DIRECT FIRST
CALC USING identifier DUPLICATES ARE{ LAST >
VIA set-name SET NOT ALLOWED
L
WITHIN area-name AREA.
data-name-1
level-number { FILLER }
[REDEFINES data-name-2]
B (DISPLAY N
COMP
COMPUTATIONAL
COMP-1,
[USAGE IS] < COMPUTATIONAL-1 >
COMP-2
COMPUTATIONAL-2
COMP-3
\COMPUTATIONAL-3 _J i

{svncnaomzso }
SYNC

[ PICTURE
1pic

[VALUE IS fiteral]
[OCCURS integer TIMES]
[INDEXED BY index-name].

} IS character-string]
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Area Area Area
A AorB B

SET DESCRIPTION.
[ SET NAME IS set-name.
FIRST
LAST
ORDER 1S{ NEXT 2
PRIOR
SORTED
MODE IS CHAIN [LINKED TO PRIOR].
OWNER 1S record-name
NEXT DBKEY POSITION IS integer-1
[PRIOR DBKEY POSITION IS integer-2] .
MEMBER IS record-name
{MANDATORY] AUTOMATIC
OPTIONAL {MANUAL ’
[LINKED TO OWNER]
NEXT DBKEY POSITION IS integer-1
{PRIOR DBKEY POSITION IS integer-2]
[OWNER DBKEY POSITION IS integer-3]

ASCENDING ] Cr s
—————— 1} KEY IS identifier
DESCENDING { FIRST

DUPLICATES ARE { LAST
NOT ALLOWED

|
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Appendix C. Subschema DDL Syntax

Area | Area Area
A AorB B

SUBSCHEMA IDENTIFICATION DIVISION.
SUBSCHEMA NAME IS subschema-name
OF SCHEMA NAME schema-name.

[AUTHOR. [comments] .}
[DATE. [comments] .]
[INSTALLATION. [comments].]
{REMARKS. {[comments] .]
SUBSCHEMA DATA DIVISION.

AREA SECTION.

COPY area-name AREA.

RECORD SECTION.

COPY record-name RECORD.

SET SECTION.

[COPY set-name SET.]
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Appendix D. Sample Schema and
Subschema Definitions

D.1. GENERAL

Sample schema (DMSSCHM) and subschema (DMSSUBS) data definitions for an inventory-oriented data base are *
shown in this appendix. The sample data manipulation language (DML) program appropriate to the subschema is
shown and explained in the data manipulation language programmer reference manual, UP-8036 (current version).
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D.2. THE SCHEMA DEFINITION (DMSSCHM)

000100 INCLST rRNGMAP RECDES SETDES

000200+

000300e 0980,0000000000000030000000000000080000003000800000%0¢0000%
000400 b SCHEMA DESCRIPTION STATEMENTS .
000500 00300000 ,00000000000800000080008830008000% 020300000803 0000s%
0006é0p»

000700 SCHEMA DESCRIPTION,

000800

000900 SCHEMA NAME 1S DMSSCHM RANGE IS 502 THRUY 540,
001000

001100 AUTHOR. DMS/90 PROGRAMMERS,

001200

001300 DATE. 04710773

001400

001500 INSTALLATION, SPERRYSUN]IVAC BLUE BELL,

001600

001700 REMARKS, THIS IS THE DMS/90 SAMPLE SCHEMA.

001800

001900

002000 0800900030 0000000400008 000030060e00% 840000000840 0083000080¢
002100e . AREA DESCRIPTION STATEMENTS L
002200 0000000800 000000003000800308000000000020030000%0080000s00 0
002300

002400 AREA DESCRIPTIQN,

002500

002600 AREA NAME IS CySTOMER=AREA RANGE IS 502 THRV 510,
002700 AREA NAME 1S ORDER-AREA RANGE IS 511 THRV 530,
002800 AREA NAME IS PRODUCT=AREA RANGE IS 53] THRY sS40,
002900

00300Qe

003100 PS8 389003000000000 3000000000808 0000800¢0c0 0300000300008y
003200 L RECORD DESCRIPTION STATEMENTS .
003300 803080000 ,0000000438000080000000000000000000000000000000
003400e

003500 RECORD DESCRIPTION,

003600

003700 RECORD NAME CUSTOMER .

003800 RECORD 10 611 o

003900 LOCATION MODE CALC USING CUSTeNO=611 DUPLICATES NOT ALLOWED
004000 WITHIN CUSTOMERAREA AREA,

004100

004200 05 CUST=NQ=~6l1l PIC X(11),

004300 08 CUSTaNAME=S=611} PIC X(35),

004400 05 CUST-ADDR=S=611} PIC X(30),

004500 0S CUSTeCREDIT PIC XXXe

004600 05 FILLER P1C X(128),
004700

004800 RECORD NAME CUST=ORDER .

004900 RECORD 10 620+

005000 LOCATION MODE CALC USING FO=NDe&20 DUPLICATES NOT ALLOWED,

005100 WITHIN ORDER~AREA AREA,
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005200
005300
C05400
005500
005600
005700
0gséo0p
005900
006000
006100
006200
006300
006400
006500
Q06600
006700
006800
006900
007000
007100
007200
Q07300
007400
007500
007600
607700
007800
007700
0o080Qg
008100
008200
008300
008400
008500
0084600
008700
0oséop
0os?00
009000
009100
009200
009300
009400
009500
009600
009700
009800
009900Q¢
01000Q0e

05 FO=NO=420

0s CUST=PO=NO=620

05 FILLER

05 DATE«SKIP=620

05 DATE=REQ=620

05 DATE-PROM=820

05 FILLER
RECORD NAME ORDER=ITEM
RECORD 10D 621 o
LOCAT]ION MODE VIA ITEM
WITHIN ORDER=AREA

0s PRODaNQ=62]

085 FILLER

05 LOT=NOas2}

05 FILLER

05 QTY=QRp=s2}

05 QTY=-SHIP=62)

0s FILLER
RECORD NAME QRD=REMARK
RECQORD 10 622
LOCATION MODE DIRECT,.
WITHIN ORDER=AREA

03 ORD=REM=CD=622,

05 REMARK&CD=422

0% REMARKaSEQ=622

0s REMARK=622

05 FILLER
RECORD NAME pRODUCT
RECORD 10 31 o
LOCATION MODE
WITHIN PRODUCT=AREA

08 PROD=aNg=s21]

08 FILLER

05 PROD=DES-INT=631

08 PROD=DES=EXT=é23l

05 FILLER

SETe
AREAG

COMP=3
COMP=3

AREA,

CALC USING PROD=NO=~63}

AREA.,

P1C
PIC
Pic
PI1C
PIcC
PIC
PIC

PIcC
PiC
P1C
PicC
P1C
PIC
PIC

PIC
P1c
PI1C
PIC

X{(8),
X(18),
X(27)
Xté)e
X(6),
X(é6),
X(133).,

X(32}).
XXXe
X{(7),
Xt4),
S9(7),
S%(7).
X(A34),

Xs

Xe
X(75),
XXXe

DUPLICATES NOT ALLOWE

PiC
PIC
PIC
PIC
PI1C

X{12),
XXe

X(15),
X{30),
X(53),

G004t P00 Qgee0sto0 303000300000 0000P000% 0030080800 ¢0sgpnety

. SET DESCRIPTION STATEMENTS
08000800800 400200008040800030080800003900008000000000030008s0%0s

010100 SET DESCRIPTION,

Q10200

010300 SET NAMg ORDOQR
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010400 ORDER SORTED. . TN
010500 MODE CHAIN LINKED PRIOR.
010600 OWNER CUSTOMER NEXT POSITION | PRIOR POSITION 2
010700 MEMBER CUST=~ORDER NEXT POSITION | PRIOR POSITIUN 2
010800 MANDATORY AUTOMATIC LINKED OWNER OWNER POSITION 23
010900 ASCENDING KEY FO=NQ=620 DUPLICATES NOT ALLOWED.
011000
011100 SET NaMg I1TEM .
011200 ORDER NEXT,
011300 MODE CHAIN LINKED PRIOR,
D11400 OWNER CUST=ORDER NEXT POSITION & PRIOR POSITION 7.
C§1500 MEMBER ORDERITEM NEXT POSITION )} PRIOR POSITION 2
011600 MANDATORY AUTOMATIC LINKED OWNER OWNER POSITION 3
031700
011800 SET NaMg SPEC~REMARK .
011900 ORDER LAST,
012000 MODE CHAIN LINKED PRIOR.,
012100 OWNER CUST=ORDER NEXT POSITION &4 PRIOR POSITION oo
D12200 MEMBER ORD=REMARK NEXT POSITION | PRIOR POSITION 2
032300 OPTIONAL MANUAL,
012400
012500 SET NAMg PROD=ORD .
012600 ORDER SORTED
0$12700 MODE CHAIN LINKED PRIOR.
012800 OWNER PRODUCT NEXT PESITION § PRIOR POSITION 2
0}2900 MEMBER ORDER-ITEM NEXT POSITION & PRIOR POSITION ¢
013000 OPTIONAL AUTOMATIC LINKED OWNER OWNER POSITION &
013100 ASCENDING KEY LOT=ND=621 DUPLICATES NOT ALLOKED.
013200
013300
013400
013500
013600

013700
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D.3. THE SUBSCHEMA DEFINITION (DMSSUBS)

‘ 000100

Q00200 000,290 080 0300000000080 000000000 e00000000008000000s00000%0,
000300 . SUBSCHEMA JDENTIFICATION STATEMENTS ®
000400 00300800 % 0000000304000 0000800048000000030000000800ss0ssdey
000500«
000600 SUBSCHEMA IDENTIFICATION DIVISION,
0Qg700
000800 SUBSCHEMA NAME 1S DMSSuUBS OF SCHEMA NAME DMSSCHM,.
000900
001000 AUTHOR DMS/90 PROGRAMMERS,
Go1100
001200 DATE. 04710773«
001300
001400 INSTALLATION, SPERRYSUNIVAC BLUE BELL.
001500
001600 REMARKS, THIS 1S THE DMS/98 SAMPLE SUBSCHEMA,
001700
001800
001900 0040808000 ,0000008308080¢20080000830003003000000808C0000308¢%s¢
002000 . SUBSCHEMA DATA STATEMENTS .
0021004 00435000080 ,00000003080000 0000000088002 0300300000000 00000830y
002200
002300 SUBSCHEMA DATA DIVISIONe
002400
002500 AREA SECTION,
002600
g 002700 COPy CUSTOMER=AREA AREA,

{‘ 002800 COPy ORDER-AREA AREA,
002900 COPyY PRODUCTeAREA AREA,
003000
003100 RECORD SgCTION,
003200
0033090 CoOPy CUSTOMER - RECORD.
003400 COPy CUST=QRDER RECORD
003500 COPy ORDERSITEM RECORD
003600 COPY ORD=REMARK RECORD.
003700 COPy PRODUCT RECORD.
003800
003900 SET SECTION.
004000
004100 COPy ORDOR SET,
Co4200 COPy ITEM SET,
004300 COPy SPEC~REMARK SET,
004400 COPy PROD=QRD SET,
004500
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Appendix E. DMS/90 Clock Rule

E.1. GENERAL

Record occurrences in a DMS/90 data base must be linked together as specified in the data base schema. An
occurrence of a record type has two portions, control and data. The control portion is under the exclusive control of
DMS/90. It is not accessible to any application program. It contains links in the form of 1-word data base keys that
point to other record occurrences. DMS/90 maintains the links in response to DML requests made by application
programs and in accordance with the description of the data base contained in object subschemas.

E.2. ASSIGNING DATA BASE KEY POSITION NUMBERS

The location of each link within the control portion of a given record type must be specified in the schema by using
the DBKEY POSITION clauses in the OWNER and MEMBER sentences of the set entries.

The following rules must be observed when assigning data base key position numbers for a given record type:

1. The numbers must be unique within record type.

2.  They must be assigned as consecutive integers beginning with 1 and ending with a number less than 100.

3. All sets within which the record type is a member must be considered first. The sets within this group may be
considered in any order. For a given set, data base key position numbers must be assigned in the order N, NP,
NO, or NPO, depending upon which linkage option is required.

4. Once positions have been assigned for all sets in item 3, then all sets within which the record type is an owner
must be considered. The sets within this group may be considered in any order. For a given set, data base key
position numbers must be assigned in the N or NP order, depending upon which linkage option is required. An

owner data base key position is never assigned for the owner record type.

b. Data base key positions associated with the CALC location mode are accounted for by the system and should
not be numbered in the schema.

It may be convenient to use the clock rule to assign data base key positions. The clock rule is a procedure that uses
the network data structure diagram (refer to the data manipulation language manual, UP-8036 (current version)), an
example of which is shown in Figure E—1. This procedure is a systematic way of following the preceding rules.
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SUBSCHEMA NAME DMSSUB
12 o’clock SCHEMA NAME DMSSCHM
I
1
CUSTOMER (1,2) (1,2,3)| CUST-ORDER | (4,5) (1,2)| ORD-REMARK
611 CALC | ORDOR NPO[MA | 620 CALC  [SPEC-REMARKNPOM| 622 VIA
1 N
oo
CUST-NO—-611 |ASC FO-NO—620DN| FO-NO-620 | DN |LAST SPEC—REMARK
CUSTOMER—AREA ORDER-AREA ORDER-AREA
E a (6,7)
X2
=
9
@)
z
>
! 23
PRODUCT ORDER-ITEM
631 CALC  |PROD-ORD NPO OA| 621 VIA
PROD-NO—631  |ASC LOT-NO-621 DN ITEM
PRODUCT-AREA | (1,2) (4,5,6) | ORDER-AREA

Figure E—1. Clock Rule Example for Assigning Data Base Key Position Numbers

Consider the problem of assigning data base key position numbers for the CUST-ORDER record type shown in
Figure E—1. Imagine the record representation superimposed on the face of a clock. Beginning at the 12 o’clock
position and moving clockwise, the clock is circled twice, the first time to number all data base key positions for sets
in which the record participates as a member, and the second time to number all data base key positions for sets in
which the record participates as an owner. The first data base key position encountered is assigned the number 1,
others being consecutively numbered from 1, incrementing by 1 for each.

Returning to Figure E—1, note that the CUST-ORDER record is a member of the ORDOR set, and NEXT, PRIOR,
and OWNER (NPO) linkage is specified to which the numbers 1, 2, and 3 are assigned the first time around the
clock. Continuing around the clock, the second time, for owner linkages the numbers 4 and 5 are assigned to the
NEXT and PRIOR (NP} linkage required for the SPEC-REMARK set, and the numbers 6 and 7 are assigned to the
NEXT and PRIOR linkage required for the ITEM set. No number is assigned for the OWNER linkage of the ITEM

set because that data base key position is only defined in the ORDER-ITEM member record, i.e., the owner does not
need to be linked to itself.

Figure E—1 is a network data base diagram of the DMS/90 sample schema/subschema. Schema DDL statements and
resultant calculations from the clock rule as applied to the sample can be found in the processor report examples in
Appendix D.2.
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