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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/90, 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 (OOL) of the SPERRY UNIVAC Series 
90 Data Base Management System (OMS/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 DOL. 

The schema DOL 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 netvvork data structure. 
In fact, the schema compiler uses the run time data base management system (DBMS) routines of OMS/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 de5cribe 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 lan~age used in describing a subschema is called the subschema 
DOL. 

The subschema OOL compiler generates a description of a portion of the data base. This description takes two 
forms. One form is assembler source code that is subsequen'tly assembled and added to an object module library file. 
This form, the object subschema, is later link edited with any COBOL (l:>ML) 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 (OML) 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 bass. The resulting descriptions must be 
logically consistent with one another. 

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

The various lan~age 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: 

• order of presentation; 

• words that are requisite to the proper functioning of the statement; 

t 

t 

t 
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• words that are optional and are included at the discretion of the user; 

• information which must be supplied by the user; 

• 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 undertined 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 
underiined are optional and may be included at the user's discretion to improve readability; there is no 
compiler action. All completely capitalized words, whether underfined 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. 

5. 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. 

6. Optional functions, which may be included or omitted at the user's dilCretion, are enclosed in brackets [) • 
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. 
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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: 

0,1, ... ,9 

A,B, ... ,Z 

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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Equal sign 

Quotation mark (see apostrophe) 

I 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. 

• 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. 

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. 

• Constants 

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

Literals may further divide into numeric and non numeric. 

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 . 

• 

• 

• 



ce 

8022 Rev. 1 SPERRY UNIVAC Series 90 2-3 
UP-NUMBEA PAOE REVISION PAOE 

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 

Sdtema 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 an the information needed by the 
ODL compiler. Table 2-1 explains the divisions of the form. 

UNIVAC CCIBQL 72 • 

l"IOGRAIUllllG PO .. I --·.o_.1 ... I I I I I ... ____ _ 
-· -----··---·--------·---- l'ROG_..ll _____ DATE---- l'AGI!-
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I 7 I a • .. • .. n • 

..L ..L ..l ...L I .1 

..l. ..L ..l ..l l_ _l .. 

..l. ..l ..l. ...l I ..l 
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Table 2-t. Programming Form Column u,.,,,, ... -.... 
. /--~, ·· ... 

Designation Contents 

SEQUENCE NUMBER A numeric entry, used only by the progranmer {not the DDL 
processor) to establish a sequence among the various lines of 
coding ( op1ional). 

CONTINUATION A hyphen {-) is used when an entry extends pest one nonc:omment 
line. A break Is used in the middle of a word, and the hyphen 
is written in column 7 of the next contiguous line on which the 
word is completed. A word may be intem.iptad in any column, the 
rest of the line space-filled, and completed on the next line. 
If the continued line contains a nonnumaric literal without a 
dosing qu01ation mark, the first nonblank character in Aru B 
of the continuation line ITalst be a qu01ation mark, and the contin-
uatlon startS with the character Immediately after that quotation 
mark. 

COMMENT An •terisk (•) In column 7 signifies a comment line which will . be printed but ignored by the compiler. A c:omrnant may appear 
anywhere in the program and can c:aitain any printable combination 
of characters including reserved words. If a comment entry 
extending pest one line has a break ocairring in the middte of 
a wcrd, the continuation line must conUtin an asterisk in column 
7. (The hyphen is only used for noncommant continuation lines.) 

TEXT All DDL-formatted Information, in the form of names. S111tements, 
Information, inS11"Uctions, etc.. that is 10 be COl11>ilec:I into the 
object prowam. 

Note that two left-margin limits designated "A" and .. B .. arw 
shown. These are needed for program alignment. Major definitive 
names se begun at margin A (column 8), Margin B (column 12) is 
used for subordinate Items and for continuations of entries from 
the last prac:eding line. 

IDENTIFICATION Card deck information (optional) 
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':z·aleiut mlH.1 a.·Jefleiu! SI 39NV1:t aweu-ea.ae SI iWVN V3iW 

"88J8 lll4l JO a8u8J eOed 81.tl seuyap pue 'IW8tf:>S lllC>l 81.tl JO HJI? ue S8!J!lU8P! aouaiuas 3WVN V3ijV 84.l. . 
3.1. GENERAL 

. eouaiues 3WVN V3HV ·1.·t"& 
The schema data description language (schema OOL) is a subset of the April 1971 COOASYL Data Base Task Group 
language specification, and is used to describe an integrated data base which is destined to reside on disc. 

"P81J!!l8ds aq lSnw DJ&iuas 3WVN V3ijV 8UO JO wnw1u1w v ·z 

3.2. ORGANIZATIO~ ~iM~'81.iiue 1euO!l!PPV ·a:>eds e pue J>0!.18d e Aq paMOtPJ 
NOl.1dl1:tOS30 V31:1V sp.JOM ~JO pesodwoo aweu 4C11J6e.Jed e 4l!M u15aq siuew9ieu uo1id!J:>S8P •JV · L 

The schema OOL is composed of the following four groups of statements: 

1. . Schema description 

2. Area description 

"NOl.1dl1:10S30 V31:1V 
3. Record type description 

4. Set type description a I amv I v 88.IV 88.tV ea.av 

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. 

Eadi 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 ~¥bfltt'PH6'oup 
or lfl"""~'M.\H@R~Rl.Ol 81.tl JO seeJe 8JOW JO auo AJ!lU8P! siuawaieu UO!ld!J:>Saf>. e8J8 84.l. 

In addition to these statement groups, optional processor report control and input sequence check control pat~RRilf':I 
statements (3.7) rilay be entered in the statement input stream prior to the schema description statements. 

s.LN3W3.LVJ.S NOIJ.dlHOS30 V3HV •t"& 

3.3. SCHEMA DESCRIPTION STATEMENTS 

Function: 
:iewJo:t 

Schema description statements identify the schema, and may define the page range of the schema (atjhe user's 
option), identify the schema author, define the date of schema creation, identify the installati~~umµ the 

lU~~9ffW~e..;\i~WRiftl lbmfftAM~'ihl lrafWit'hi ~p\fi~WjJn~ S)IHVW3H 94.l. 

3!>Yd NOISIA31i1 3!>Ycl W311110tnN·c1n 

~ "118\:1 Z:Z08 
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. r .. >a /.. 
·-.. -· 

_. 

Z-t 

5. The integer-1 word must be an unsigned number composed of one to eight numeric digits, greater than 
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 rewM!llfii••ll\.J~ll&dtesilltp'R19'SJ~O through 

S! sa6ueJ .. pJCX>&J pue 1!8.Je JO 5u1~pne Jo~Jd lU8nbasqns 'P8!J!:>eds S! esnep 3nN'o'H 84l JI • ., 

6. The integer-2 word must be an unsigned number composed of one to eight 111rqtillieltUg~s1Npresenting 

8\fl WCUJ ih4df.,,~!·~~forp1Scadd-.tJ1Qlalit:qo91m~~40$ 84.l •t 

3
r.£ ~rJTH'SR°Pa;:.;iuo ea.ae a al.fl u1 su16aq 3nN'o'H PJOM 84l 'P8!J!:>eds S! esnep 3!)NVH al.fl JI 

·eeJa V 84l U! su16eq VW3HOS PJOM 84.l 
Function: 

'l 

.L 

• 

:~tnH 
The AUTHOR paragraph is treated as a comment entry and is presented on the processor input staterrient 

listing. ":'(Z·J88eiu! nHHJ. ~-a&aiu! SI 3£>NVH) 8weu-ewaq::>tSI ~ VW3H:>s 

Format: !U\U.IO:J 

AUTHOR. [comments) • ·ew8tp 

84l JO a6ueJ a6ed 81.fl S8U!J8P 'uo1:ido s,Jasn 8\ll lB 'pue ew94os al.fl 5a!J!lU8P! e::>U8lU8S 3W'o'N VW3HOS 84.l 

3.3.3. DATE Paragraph :uo~n:J 

Function: aouaiuas 3 W'1N 'o'W3 HOS • 1. '£"£ 

The DATE paragraph may be used to specify 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 
a5sumedlfM8liMa....W 4f~9e Aew 5a!JlU8 pe:i.e1:>0sse pue SljdBJ6eJed 1euo1:icto 6u1u1ewaJ a4.l '& 

Format: -wee45 :a.ndu! 100 ewe4::is 81.fl U!l.fl!M a:>Ua:i,ues 81.fl JO a:>uaJJn:xio A1uo 81.fl aq unw pue 
'8weu ljd8J6eJed NOl.lcf IHOS30 VW3HOS 81.fl MOflOJ At8llfpeWW! :isnw a:>uaiues 3W'o'N VW3HOS 84.l ·z 

DATE. date-entry. 
----,;iJOU8f aJe 8U!1 awes aljl U! S8!.QU818UO!:U.PPV ·&:>eds e pue popad e Aq p&MOl!OJ NOl.ldlHOS30 

R~3HOS spJOM 84l JO pesoc:IWO:> aweu lfde.i68Jed e ~M U!6aq nuaw~e:u UO!ld!J:>S&P 9W8lPS • 1 

1. The word DATE begins in the A area and must be followed by a period and a space. !S8f"l:I 

2. The date-entry word must accompany the DATE paragraph name and ~ft~Oftl~~~m~me 
line. The date-entry word must be eight characters in the form mm/d~ where m"" dd and ¥¥ are the 
month, day, and year numbers, respectively. C' 1s: a~J ·N6u.Y11viSNIJ 

fA4ua-&llP ·3.ivoJ 
3.3.4. INSTALLATION Paragraph 

[" [siuawauo:>J ·l:IOH.l.tlV] 

Function: 
: [Z·.188eiU! m:IHJ. L·JEl88iu! SI 3nNVH} aweu-ewaps SI 3°WVN VW3HOS 

The INSTALLATION paragraph is treated as a comment entry and is pres•.Ated oa:i the processor inJl'.lt 
statement listing. NOl.Ldll:IOS30 VW3H:>s 

Format: 

INSTALLATION. [comments]. 

30't'd I NOISIA31d 30't'd 

06 S8!J8S O'o' I\ I Nn A ~:U:i 3 dS 

a 
e8JV 
~ I e&A'f/ I 

v 
l!9J'f/ 

... 
:l8WJO:J 

y.aawnN-dn 

~"Ml~ zzos 
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• 
5. The integer· 1 word must be an unsigned number composed of one to eight numeric digits, greater than 

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 r~J.allftji6tlesiia,apgts:i...,...O through 

s1 sa6u8J Mil p.KX>eJ pue e&Je JO 5u111pne J05*>0Jd +uanbesqns 'PS!Jt:>eds S! asnep 3~N'Vl:I 84+ JI "1' 

6. The integer·2 word must be an unsigned number composed of one to eight 'l!iqirliallt~Sllllpresenting 
81.fl WOJJ ~~~,.~i.."9rpasdl!Mdlt.tJ .. lllfb}0811!~~4:>S 84..l •t 

·et.111 iua~ns JO awes a41 ;o eaJe a a1.p. u1 su16eq 3!>N'Vl:I PJOM at.tl 'pau1:>e<1s s1 asnep 3~NVl::i a41 JI 
3.3.2: AUTHOR Paragraph 

·eeJ1 v a41 u1 su16eq VW3HOS PJOM at.t..l 
Function: 

=~tnl::i 
The AUTHOR paragraph is treated as a comment entry and is presented on the processor input statement 

listing. -:~-J88elu! nl::iH.L L·.186eiut SI 3DNVl::i) aweu-ewac.pss1 ~ VW3H:>S 

Format: 

AUTHOR. [commems) • ·ewatpS 

at.tl JO a6ueJ a6ed at.p. S8U!J8P 'UO!:idO s,Jesn 81.fl l8 'pue eweq:>S lt4l S8!J!lU8P! a:>ua1uas 3WVN VW3HOS 84..l 

3.3.3. DATE Paragraph 

Function: eauaiuas 3 W'1N '1W3 HOS • L •E"t 

The DATE pm-agraph may be used to specify 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 
a5su~ ....... ~~9e .Aew sa1J1ua pa1e1:>0sse pue sl.jdeJ6eJed 1euo1ldo 6u1u1ewaJ 84.,l •t 

Format: 'We9.JlS lndU! 100 ewe4:is a41 U!4l!M a:>Ua+uas a41 ,io a:>uaJJn:x>O A1uo a41aq15nw pue 
'aweu l.jdeJ6eJed NOl.l.dll:IOS30 VW3HOS 8lfl MOllOJ A1a1e1paww115nw a:>u91uas 3WVN VW3HOS 84..l ·~ 

DATE. da18-entry. 
---;ii.JOU8! aJe aU!I awes a41 U! sap1ua 1aioritPPV ·a:>eds e pue popad e Aq paMOliOJ NOl.l.dU::iOS30 

~3HOS SpJOM a41 JO pasoclwe>:> aweu qdl!J68Jed e 4l!M ui6aq SlU8W8l8lS UO!ldµ:>Sap 8WatpS • i 

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

2. The date-entry word must accompany the DATE paragraph name and tJ;)?f'ffl~Oftl~~~m~me 
line. The date-entry word must be eight characters in the form mm/d~&X 'Nhere mauk' aarl VY are the 
month, day, and year numbers, respectively. r {S: &WW()!)) '.N0t.LYl1\f.1SNIJ 

fA4ua-eiep "3.LVO} 

3.3.4. INSTALLATION Paragraph r csiuawwo:>J "1::10H.1Jl'Vl 

Function: 7 ~-.18&eiu! nl:IH.L 1,-Ja6aiu! SI 39NV1::1] aweu-ewatps SI~ VW3HOS 

The INSTALLATION paragraph is treated as a comment entry and is presented 0 p the nrocessor input 
"NOl.Ld11::IOS30 VW3HOS statement listing. 

Format: 

INSTALLATION. [comments). 

3!>Yd NOISIA31:i 3!>Yd 

06 S8!J8S 0'11\INn A~U:l3dS 
w.aal'lnN·dn 

~ ·M~ Z:ZOS 
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3. S cti!lftti ~~8 D@!;~'f fl'l'dfl"l!~fl§'u a·g e 
:se1n1:1 

~-aleiu! m:IH.1 a.·a8eiu! SI 3E>NV1:18W9lH8.18 SI 3iWN V3iiV 

:uuuo:1 

"19J8 l84l JO e8utJ a6ed 841. sauyep pue 'IW~:>S l~l. 841. JO ea.ie ue S8!J!l.U8P! 80U8.lU8S 3WVN Y:U:iV 8~.l. . 
3.1. GENERAL 

:uo~n:1 

. eomiues 3WVN V3HV "l."t"t 
The schema data description language (schema OOL) is a subset of the April 1971 COOASYL Data Base Task Group 
language specification, and is used to describe an integrated data base which is destined to reside on disc. 

'PltJ!:l&ds aq isnw a:iuaiuas 3WVN V31:1V 8UO JO wnw1u1w v ·z 

3.2. ORGANIZATIONpQ6uifii i'f#i&6Ult~M!.AU81&uoii!PPV 'a:>eds e pue po!.ied e Aq P8MOIPJ 
NOIJ.d11:10S30 V3l:!V sp.IOM ~JO pesodwoo aweu 4C11J6eJed e 4l!M u16aq siuawaieis UO!ldµ:>SaP ee~ • L 

The schema OOL is composed of the following four groups of statements: 

:sain1:1 
1. . Schema description 

~-.lllleiu! OYH.1 I. ·J86eiU! SI 3DNV1:1 aweu-ee.ae SI '3WVN i3'W 
2. Area description ------"NOl.1dl1:1~Q V31:1V 
3. Record type description 

4. Set type desa;ptk>n .,! 1
8
:.: 1 ... : I 

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. 

:uw.ao:1 

Eadl 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 rliltWW>AtPH&foup 
or lRlt\\fll~ilStYIR~Vl.01. 841. JO S88J8 8JOW JO auo AJ!l.Uapf siuawaieis UO!l.d~. 89J8 S4J. 

In addition to these statement groups, optional processor report control and input sequence check control pat~ffW::j 
statements (3.7) rilay be entered in the statement input stream prior to the schema description statements. 

s.LN3W3.L'1f J.S NOl.LdlHOS30 '1f3HV "t"t 

3.3. SCHEMA DESCRIPTION STATEMENTS 
• [~) "S)U:JVW3~ 

Function: 
:l,ewJO:I 

Schema description statements identify the schema, and may define the page range of the schema (at J.he user's 
option), identify the schema author, define the date of schema creation, identifv the installatio?iuftJp the 

iu~~9ffH! ~li'i.;'d\~t'tl lbNN1tA~~3 ifa~'mt1 il\pWt'\i~n~ S)IHV'W3H 8
4.l. 

:uo~n::j 

qdBJ6BJed S)IHVW3H ·~rt"& 

30Ycl I NOlllA:i'- llO'l'd 1113811'1MN•dn 

- 1 1 oa setJes ~vA1Nn AHH3dS 1 l 'M\Hzos 
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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 

3-5 

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 stater'nents 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 
B 

RECORD DESCRIPTION. 

RECORD NAME IS record-name. 

RECORD !Q. IS integer.:. 

LOCATION MODE IS 

{

DIRECT {FIRST )} 
CALC USING identifier DUPLICATES ARE LAST .!. 

VIA set-name SET NOT ALLOWED 

WITHIN area-name AREA. 

{ 
data-name-1 } 

level-number FILLER 
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[[REDEFINES data-name-2] 

,..... 

[USAGE IS] ~ 

' '-

DISPLAY 
COMP 
COMPUTATIONAL 
COMP-1 
COMPUTATIONAL-1 > 
COMP-2 
COMPUTATIONAL-2 
COMP-3 
COMPUTATIONAL-3 -

~=HRONIZED}] 

fj{ PICTURE} J LJ PIC IS character-string 

[VALUE IS literal] 

[OCCURS integer TIMES] 

[INDEXED BYindex-name].:. 

Rules: 

PAGE REVISION PAGE 

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 ID, 
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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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 

I 
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 
cur~ency-status field DI RECT-DBK. See the DMS/90 data manipulation language programmer reference 
manual, UP-8036 (current version). 
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t 

4. 

5. 

CALC 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). 

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 WITH! N 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-Item Sentence 

Function: 

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

3-8 

• 

• 

• 
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Format: 

{ 
data-name-1 } 

level-number FILLER 

[REDEFINES data-name-2) 

DISPLAY 
COMP 
COMPUTATIONAL 
COMP-1 

[USAGE IS] COMPUTATIONAL-1 
COMP-2 
COMPUTATIONAL·2 
COMP-3 
COMPUTATIONAL-3 

{ 
SYNCHRONIZED } 

~ 

[{ 
PICTURE} . l !!£. IS character-strmgj 

[VALUE IS literal] 

[OCCURS integer TIMES] 

[INDEXED BY indeX·namel.:. 

Rules: 

PAGE REVISION PAGE 

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 DOL are similar to those of the data description entries of COBOL. (See COBOL suppl~entary 
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 n.imber identifies the group or elementary relationship of a data item to the total record and to 
other data items within the record. 

Format: 

{ 
data-name-1} 

level-number FILLER 
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1. The level-number word must be a 2..cfigit number from the series 02 through 49. Note that special level e 
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 flames (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: 

1. 

2. 

3. 

The level number associated with the redefining data item must be equal to that of the redefined item. 

The data-name-2 word must be the name of a previously defined data item. 

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 
COMPUT ATIONAL-2 
COMP-3 
COMPUT ATIONAL-3 
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Rules: 

1. 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. 

2. 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 

1through4 
5through 9 

10 through 18 

Storage Required 

2 bytes 
4 bytes 
8 bytes 

3. 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. 

4. 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. 

5. 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 } 
§YN£. 

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: 

{ ~TURE } IS character-string 
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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. 

• Fixed-point numeric items are those W'lose character strings are restricted to the symbols 9, V, P, 
S, and an integer enclosed in parentheses to represent conseaJtive appearances of 9 or P. Data 
items in this category must have a usage of DISPLAY, COMPUTATIONAL, or 
COMPUTATIONAL·3. If a VALUE clause is specified, the literal must be numeric or one of the 
figurative constants ZERO, ZEROS, or ZEROES. Examples are: 

999 
Describes three numeric characters. 

99V99 
Describes four numeric characters; V designates the position of the decimal point. 

S9(6)V99 
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). 

S9(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 W'lose 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: 

(:!:}mantissa E {!} 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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e Function: 

Ce 

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 DD L processor recognizes figurative constants, nonnumeric literals, and numeric 
literals. 

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 alphar,umeric. 

b. The literal may be only one of the figurative constants ZERO, ZEROS, 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. 

2. 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 
. 

Function: 

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: 

Rule: 

INDEXED BY index-name 

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. 



• 

• 
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SET DESCRIPTION. 

Rules: 

1. 

2. 

SET NAME IS set-name.:.. 

!
FIRST l LAST 

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-21..:. 

MEMBER IS record-name 

{
MANDATORY} 
OPTIONAL {

AUTOMATIC} 
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 .d T 
DESCENDING 1 enti ier 

DUPLICATES ARE { ~:S~T } .:. 

NOT ALLOWED 

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: 

SPERRY UNIVAC Series 90 

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. 

B 
PAGE REVISION PAGE 

2. The word set-name must be a unique 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: 

LAST 
ORDER IS NEXT .:. 

(

FIRST l 
Rules: 

PRIOR 
SORTED 

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. 

3-16 
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8. 

9. 

If ORDER is SORTED, each set type member record definition must contain an ASCENDING or 
DESCENDING KEY identifier and DUPLICATES clause (3.5.5). 

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 

13. 

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. 

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 IS 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 . 

3-17 
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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 

Rules: 

NEXT DBKEY POSITION IS integer-1 
[PRIOR DBKEY POSITION IS integer-2).! 

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 DB KEY POSITION IS integer-2) 
[OWNER DBKEY POSITION IS integer-3) 

[{

ASCENDING } KEY IS identifier ] 
DESCENDING { FIRST } 

DUPLICATES ARE LAST .!. 

~ALLOWED 

• 

• 

• 
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Rules: 

1. The word MEMBER 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 (3.5). 

3. 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. 

4. 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. 

5. 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. 

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

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

8 . 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. 

9. 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 DD L input statement listing. 

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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COMPILED BY UNIVAC SERIES 90 SCHEMA COMPILER VERSJON 01•02 DATE 

LINE 
000001 
000002 
000003 
00000'1 
000005 
000006 
000007 
000008 
000009 
000010 
000011 
000012 
000013 
00001'1 
000015 
000016 
000017 
000018 
OOOOJY 
000020 
000021 
000022 
000023 
00002'1 
000025 
000026 
000027 
000028 
000029 
000030 
000031 
000032 
000033 
00003'1 
000035 
000036 
000037 
000038 
000039 
OOOO'tO 
OOOU'tl 
0000't2 
0000't3 
OOOO't'I 
0000't5 
OOOO't6 
0000't7 
000U't8 
0000't9 

-- SCHEMA DDL INPUT STATlMENT LISTING --

SEQ• 
000100 INCLST RNGMAP 
000200• 

SOURCE STATEMENT 
RECDES SETDES 

000300• 
OOO'tOD• 
D00500• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• SCHEMA DESCRIPTION STATEMENTS • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

000600• 
000700 SCHEMA DESCRIPTION. 
000800 
000900 SCHEMA NAME IS DMSSCHM RANGE IS 502 THRU 
001000 
001100 AUTHOR. DMS/90 PROGRAMMERS• 
001200 
001300 DATE• O't/J0/73. 
OOl'tOO 
001500 INSTALLATION. SPERRY•UNIVAC BLUE BELL• 
001600 
001700 REMARKS. THIS IS THE DMS/90 SAMPLE SCHEMA, 
001800 
001900• 
002000• 
002100• 
002200• 
002300• 
002'100 AREA 
002500 
002600 
002700 
002800 
002900 
003000• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• AREA DESCRIPTION STATEMENTS • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

DESCRIPTION• 

AREA NAME IS CUSTOMER•AREA 
AREA NAME IS ORDER•AREA 
AREA NAME IS PRODUCT•AREA 

RANGE IS 
RANGE JS 
RANGE JS 

502 THRU 
SI I THRU 
531 THRU 

s10. 
S3D. 

003100• •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 003200• • RECORD DESCRIPTION STATEMENTS • 

003300• •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 003'100• 
003500 RECORD DESCRIPTION, 
003600 
003700 RECORD NAME CUSTOMER 
003800 RECORD ID 611 • 
003900 LOCATION MODE CALC USING CUST•N0•61J 
OO'tOOO WITHIN CUSTOMER•AREA AREA, 
00'1100 
00'1200 OS 
00'1300 OS 
OO't'tOO 05 
OO'tSOO 05 
OO't600 OS 
OO't/00 
00'1800 RECORD 
00'1900 RECORD 

CUST•N0•6JI 
CUST•NAME•S•611 
CUST-ADDR•S•611 
CUST•CREDIT 
FILLER 

NAME CUST•ORDER 
ID 620• 

DUPLICATES NOT ALLOWED. 

PI C X ( 111 • 
PIC X(3SI, 
PIC Xl301. 
PIC XXX. 
PIC x112s1. 

Figure 3-1. Sample Schema DDL Input Statement Listing 
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SCHEMA······················· 
ANEA••••••••••••••• 

RECOROooo 
AREA1e••••'•••••••• 

R[CORDoo• 
R£CCIROo•• 
REcorcD ••• 

AREA,,,,,,,,,,,,,,, 
R[CORDoo• 

DHSsc~H 

CUSTOHtfol•AREA 
cusro .. ER 
OHDER•AREA 
CUST•OROER 
ORDER• I TEH 
ORO•REKARK 
PRODUCT•AREA 
PRODUCT 

PA(OE REVISION PA(OE 

•••••••••• RAN<iE fitAp 1.JsTlNfa ••••••••••• 

OOOOOS02 
00000502 
OOOOOS02 
OOOOOSll 
OOOODSll 
OOOOOSll 
oOOOOSll 
OOOOOS31 
OOOOOS31 

OOOOOS'4n 
OOOOO!i»ln 
OOOOO!iiln 
DOOOO!ii3n 
OOOOOSln 
00000!:1311 
OOOOOS3n 
ooooo!.1tn 
OOQOOS'ln 

---------- re ANGE 11AP 1 I sT 1 N(i --------·-· END 

t 

Figure 3-2. Sample Range Map Listing .f. 

• 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 calrulated 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 -
E 

w 

Desaiption 

Indicates an error that results in an 
unusable schema compilation. 

Indicates a warning of a possible 
error that will not hinder the 
resolution of the schema. 
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•••••• RECORD DESCRIPTION LISTING •••••• 

RECORD NAHEo••••••• CUSTOMER 
RECORD ID•••••••••• 0611 
LOCATION HODE001•110CALC USING 
llTHIN11••••••••••• CUSTOHER•AREA 
D~KEY POSITIONS•••• SETo•••••••••••• 

CALC 
ORDOR 

CUST•NO•U I 

TYPEoo NEJIT 
HEM8ER I 
OINER 3 

DATA ITEM•o•••••••• llEDEf INES••••••• USAGE••••••• 
O& CUST•N0•611 DISPLAY 

O~ CUST•NAME•S•611 
Oft CUST•AODR•S•611 
Oft CUST•CREOIT 
O& f ILLER 

RECORD NAME•••••••• CUST•OROER 
RECORD 10•••••••••• 0620 
LOCATION MODE•••••ooCALC USIN~ 
llTHINo•••••••••••• ONOER•ANEA 
DBKEY POSITIONS •••• SET ••••••••••••• 

CALC 
OR DOR 
SPE:C•REMARK 
ITEM 

DATA ITEM•••••••••• llEOEflNES0011;., 
Oft fO•NO•UO 

OS CUST•PO•N0•6ZO 
O!t fl LLER 
Oft DAT[•SHIP•620 
Oft DATl:•ffEQ•UO 
O& DATE•Pff0M•6ZO 
Oft f'ILLCR 

ffEcORD NAME•••••••• ORO[R•ITEN 
RECORD ID•••••••••• 0621 
LOCATION MOOE•••••••YIA SET 
RITHINoo••••••••••• ORO[R•AREA 
DBKEY POSITIONS •••• SET ••••••••••••• 

ITEM 
PROD•ORD 

DISPLAY 
DISPLAY 
DISPLAY 
DISPLAY 

f'O•NO•UO 

TYPEoo 
MEMBER 
NEM8£R 
ORNER 
DINER 

NUT 
I 
3 
6 

• USAGE11l1101 
DISPLAY 

DISPLAY 
DISPLAY 
DISPLAY 
DISPLAY 
DISPLAY 
DISPLAY 

IT£H 

TYi•[" N[JIT 
M(MBE:R I 
ME:HBU 'I 

FROM 00000502 
PRIOR DINER 

z 

" 

THRU 00000&10 

VALUE••••••••••••••••••••••••••••• 

SET CONTROL ITEM f'OR •••••••• 

fROM 00000511 
PRIOR D•NEll 

z 
" s 7 

' 

THRU 00000530 

VALUE••••••••••••••••••••••••••••• 

StT CONTROL ITEM f'OR •••••••• 
SE:T CONTROL ITEM f'OR •••••••• 

DISPLACEMENT 
f'ROM ooooosa 1 

PRIOR DRNE:R 
z 3 
I 6 

OUOO PAr.tS 
THRU OOOOOUO 

Flgu,. 3-3. Sample Record Oncrlptlon Lilting 

;- e·. 
\' / ... __ ,,_.; 

PICTURE••••••••••••••••••••••••• 
JI t ll 1 
CALC 
llt3'1 
Jlt301 
llU 
at IHI 

PICTURE••••••••••••••••••••••••• 
llfll 
CA\.C 
ORO OR 
at 111 
a 117 I 
au• .... 
llt61 
lltUU 

RLllTH•OZZO 
kLi.fH•OOl6 
OLUH•OZU't 
osfRf•OOli 

STRT L.GTH 
0016 oul I 

OOl7 OOJlll 
oou oulu 
uo+z OUU.I 
uoU ou6 

RLGTH•OZ'IU 
KLltTH•UDh 
OLGTH•OZUif 
OS f llT•OCIJ& 

STIH LUH 
0036 0001 

00'1'1 oou 
oo•z ouH 
uo•t 0006 
ooh oooi 
U I() I ouui 
0107 OIJj 

RLfiTHaOUfZ 
KLliTH•OOi't 
DLfofH•006ii 
OSfRf•002ii 

-) 

'ii CXJI •O 
z "' 
c "' t :D 
UI ~ 

"'.' ll _., 

,, 
> 
Cl 

"' ll 

"' :5 

"' 0 
z 

-,, 
> 
Cl 

"' 

!<! 
m 
:Jl 
:ll 
-< 
c 
2 

< 
11 
gi ... 
i' 
~ 

w 
I 

"' "' 
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SET••••,• 
O~NER,,,, 

MEMBER••• 
MEM6ER11 • 

MEMBER11• 

SET,•,,,, 
OWNER,,,, 
MEMBER11• 

SET••,,,, 
OWNER,,,, 

MEMBER••, 

SET••,,,• 
OWNER,,,, 
MEM8ER1•• 

SET••,,,, 
OWNER,,,, 
MEMBER••• 

cALC 
SRI 
cusToMER 
cusT-oRDER 
PROl.iuCT 

ORODR 
CUSTOMER 
cusT-oRDER 

SPEC-REMARK 
CUST-ORDER 
ORD-REMARK 

I HM 
CUST-ORDER 
ORDER-ITEM 

PROD-ORO 
PRODUCT 
ORDER-ITEM 

OOnl 
0 6 I I 
06?0 
n 6' l 

001 I 
0610 

l16 > D 
0612 

0610 
06]1 

0611 
06?1 

SPERRY UNIVAC Series 90 

MOOE IS CHAIN 
LINKED NEXT PRtnR 
LINKED NEXT PRto• 
LINKED NEXT PRIOR 
LlNKcD NEXT PRtOR 

MODE 15 CHAIN 
LINKED NEXT PRJoR 

MANDATOHy AuToMATIC AS( cusT-Nu-~11 
MANDATOr<y At,TuMATlC AS( F{.J-NQ-b2r1 

MANOATQr<y AllToMATJC ASC p~OD-N0-~31 

LINKED NEXT PRIOR OoNER MANOATOKy •uToMAT!C ASC Fo-No-62n 

MODE IS CHAIN 
LINKED NEXT PRtOR 
LINKED NEXT PRtDR 

ORDER IS 1 Ad 

OPTIONAL MAl<UAL 

MOOE IS CHAIN ORDER IS ,E1T 
LINKED NEXT PRIOR 
LINKED NEXT PRIOR OWNER MANOATOKY •uToMATlC 

MODE IS CHAIN ORDER lo ,o,TEO 
LINKED NEXT PRIOR 
LINKED NEXT PRIOR O•NER 0PTloNAL AuToMATlC ASC LoT-N0-0,1 

-------- SET DESCKI~T10N L!STIN~ ------- ENO 

Figwe 3-4. Sample Set Description Listing 

PAGE REVISION PAGE 

r1UP r~O r ALL.Otvi;-1) 

oUP NUT ALL.01w[t.i 

1,uP NOT ALLO•EU 

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. AD/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 DD L 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 . 

3-23 
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NO ERROR AND/OR WARNING MESSAGES ISSUED 
SUBSCHEMA PROCESSING ALLOWED 

··WARNING AND ERROR MESSAGE LISTING··· 

··WARNING AND ERROR MESSAGE LISTING··· END 

a, Na error or warning messages issued 

··WARNING AND ERROR MESSAGE LISTING··· 

NNNNNN E S/ASC, DSC KEY IDENTIFIER F/SORTED SET D/UNDEFINED 
l I 

I 
Sequence 
Number 

NOTE: 

\ Fo' 

Error 
Severity 
Code 

[ I 
I 

Diagnostic 

In this sample listing, the schema processor was searching for the ascending or descending key 
ic;lentifier in the SET DESCRIPTION and did not find it. Because this is a required entry, an 
E-level diagnostic is produced, resulting in an unusable schema compilation, 

··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 

b. E-level and W-level messages issued 

Figure 3-5. Sample Warning and Error Message Listings 

• 

A/REQUIRED ENTRY 

User Action 
To Be Taken 

• I 
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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-level errors occur, specify lNCLST beginning in column 8 followed by 
a &-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 

RECOES - for the record description listing 

SETOES - 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. 

Examples of the use of input statements are given in Appendix D. 



__ ) 



,. 

t e 

UP.NUMBEPI PAGE PIEVISION I PAGE 

4. Subschema Data Description Language 

4.1. GENERAL 

The subschema data description language (subschema DOL) is a subset of the April 1971 COOASYL 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 
ex>mpatible with the application program. 

The subschema OOL 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. 

Eadl 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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SUBSCHEMA IDENTIFICATION DIVISION. 

SUBSCHEMA~ IS subschema-name ~ --------
<OF SCHEMA NAME schema-name.:. 

[AUTHOR. [comments].] 

[~ 

[INSTALLATION. 

[comments].] 

[comments) .J 

[REMARKS. [comments] .] 

Rules: 

1. Subschema identification division statements begin with a paragraph 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 
IDENTI Fl CATION 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: 

Rules: 

1. 

2. 

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

The word SUBSCHEMA begins in the A area; subsequent words of the sentence-tllR continue in the B 
area Of the same 9f:P t MtWIRt r a; UrJG, evr !1A1 NcYrCoNTrNVc ~ro Svl-5€1) 11&.!T f.,Z/Vrf-~ • [fcflf )] 

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 a 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 
A 

Area 
AorB 

Araa 
B 

SUBSCHEMA ~DIVISION. 

~SECTION. 

COPY area-name AREA. 

RECORD SECTION. 

COPY record-name RECORD. 

SET SECTION. 

[£QE! 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 assoGiated 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 

e Function: 
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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 AR EA statements. 

Format: 

~SECTION. 

~sea-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 that 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. 

~record-name RECORD. 

Rules: 

1. The section begins with a paragraph name composed of the words RECORD SECTtON 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 one 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. 

[~set-name !5!.:l 

Rules: 

1. The section begins with a paragraph name composed of the words SET SECTION followed 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. 

5. 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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The following is a list of reports, in order of occurrence, that can be produced during, and resulting from, the 
processing of subschema OOL 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 DOL 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 DOL input statement listing. 

• 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 OOL processor is printed. There are three 
levels of error severity: 

Level 

1 

3 

Description 

Warning level error; requires user investigation. Processing continues. 

Serious level error; the compilation continues, but usually more serious 
errors result during subsequent processing. Execution of the object. 
program, in general, gives unpredictable results. 

9 Terminal level error; processing is halted. 

If no errors or only minor errors are detected, processing would continue resulting in the creation of 
statements that are to be inserted by the data manipulation language (OM L) 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. 

• 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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VERSION 02/00 

SOURCE DOL INPUT LISTING• 

000100• 
000200• 
OOolOO• 
OOO'IDO• 
OOOiOO• 
ooo•oo 
000700 
000100 
000900 
ooauoo 
001100 
001200 
001.>oo 
001'100 
001•00 
001•00 
001100 
001100• 
001900• 
OOZDOO• 
002100• 
002200• 
002.>oo 
002'100 
002iOO 
002600 
002100 
002100 
ooz•oo 
00.)000 
00.)100 
00.)200 
00.))00 
00.)'IDO 
00.)5'00 
00.)600 
00.)700 
00.)100 
00.)900 
00'1000 
00'1100 
oo..Zoo 
001tlOO 
00'1'100 
0011iOO 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• SUBSCHEMA IDENTIFICATION STATE"ENTS • 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SUBSCHEMA IDENTIFICATION DIVISION• 

SUBSCHE"A NAME IS OMSSUBS OF SCHEMA NAME D"SSCHH• 

AUTHOR, OMS/90 PROGRAHMERS, 

OATE1 0'1/I0/7l1 

INSTALLATION, SPERRT•UNIVAC &LUE BELL• 

REHARKSo THIS IS THE OMS/90 SAMPLE SUBSCHEMA• 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• SU8SCHEHA DATA STATEHENTS • 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SU8SCHEHA DATA DIVISION. 

AREA SECTION• 

COPY CUSTOMER•AllEA ARE Ao 
COPT OROER•AREA ARE Ao 
COl'T l'ROOUCT•AREA AREA• 

RECORD 5iECTJON1 

COl"T CUSTOMER RECORDo 
COPY CUST•ORDER RECORDo 
COPT ORDER•ITEH RECOROo 
COl'Y ORO•RtMARK RECORD, 
COPT l'ROOUCT RECOltOe 

SET SECTION, 

COPT ORD OR SET• 
COl'T ITEH SET1 
COPT Sl'EC•REHARK SET• 
COl'T PROD•ORO SET• 

Figure 4-1. Sample Listing of Sublchema DDL Input S'tlltemt1nts 

PAGE REVISION PAGE 

DATE 

lDEN1 
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sueSCH["A DATA RECORDS· 

01 (!JST011EN • 
DS cusr-No••I• PIC 
or. cusr-111•11c-s·•11 PIC 
or. CUST•ADDR•S••lt l"lC 
or. cusT-CRtDIT PIC 
OS F' 1 LL.ER Pl(. 

01 CUST•ORDER. 
Oi F'O•N0•620 l"IC 
OS cusT-"o•N0•670 l'JC 
OS '11..Lt:R "" OS OATt.•SHI P•62U "'' O!o DITE•REGl•620 l"IC 
OS o• n:-"N0"•62U l'IC 
OS F'lLLEll PJC 

01 OllU.-R•I TEl1 0 

OS l'ROO•lll0•621 "" or. '1LL£R "" OS 1,,0T•N0.621 "" OS F'l LL.ER l'IC 
O!t 11TY•o1to-•21 COHP•\ l'IC 
OS ;TY•Sl1JP••21 CO"l'•l l'IC 
OS '11.1.ER I' Jc 

01 0RO.Rt.11ARIC, 
03 OllO•ICEM•CD•622, 
OS Rt:HAllK.CD•622 l'IC 
01> 1tE,.1111t.S£ll••ZZ "" OS lt£MARK••22 l'IC 
Oi '1Ll.Elt l"lC 

OJ l'llOnuCT. 
or. PMDO•llln••31 l'lt 
Di F'll.L.£11 "" OS PICOD•DrS•lNT•6:\I I' t C 
OS l'ROD•DtS•ElT•631 "" OS F'll.LER l'IC 

Figun1 4-2. Sample Listing of Subschema Data Records 

01 O"SsuBS•REcORDS. 
03 511611 
03 SR620 
Ol SR621 
03 Sl"ZZ 
DJ SRUI 

Pit 11161 VALUE tCUSTOHER 
PJC 11161 VAl.UE •CUST•DRDER 
PlC 111•1 V&L.UE t0H0£11•IT£" 
l'lC 111•1 v11.u£ •ORD•RE"AMI( 
PIC 11161 V&L.UE tPROOUCT 

Figure 4-3. SampJ. Listing of Record Definition Entries 

• Area Definition Entries 

1111 I • 
IC3SI• 
1130 I• 
Ill. 
A I 12S I• 

.Ill I I• 
111111. 
ll17 I. 
116 I• 
11161. 
.11161 e 
1111331• 

ac121. 
Jillie 
117 I• 
IC 'I 1. 
Ste 71 • 
S• 17 I• 
11 l'I I• 

11. 
11. 
111751. 
11111. 

11121. 
1111. 

XllSlo 
llllOJ. 
111531. 

.. 

.. .. 

PAGE REVISION PAGE 

This report lists aU area name constant statements included in the named subschema. Figure 4-4 shows a 
sample listing of area definition entries. 

UI DMS~uBS•AR[ASo 

OJ CUSTO"ER•ARE& 
OJ OROER•&R[& 
OJ PRODUCT•AREA 

PIC 11161 VALUE •CUSTOMER•AR[A 
PlC ltl•I VALUE •OMDER•ARLA 
PIC 111•1 YAl.UE tPllDDUCT•lllEA 

Figu19 4-4. Sample Listing of Area Definition Entrift 

.. 
'. . ' 

t 

t 
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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 ENTlllEc:• 

01 011Sc:1,18S•SETS. 
03 ORDDR 
03 ITEM . 
OJ SPEC·RFMAllK 
03 .. 1100.oao 
03 CAL.C 

PIC 11161 
PIC I l 161 
PIC ll 161 
,.IC 111• I 
PIC 11161 

VALUE •UllDOll 
YAL.U£ •ITEM •• 
VAL.I.IE • SF-EC•ll[MARti; •• 
VAL.I.If. •l'RDO•OlllO .. 
VALUE t CAL.C .. 

Figute 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. 

0811S 111110 CALL.c:. 

CAL.L '1R1D11S• USlfllG IDttl!SCOM I f,9 I DMSSUBS•tTMLo 
CALL •11170115• uS I fllli IO&MSCOM I '11 J 5R•ll CU5TDME11, 
CALL •111110115• USING JD8MSCOM Ill rusT-fllO·•l I 

s11•11 CALC• 
CALL '11171:.115• uSINlt J08MSCOM .... , 5111610 cusT-OllO[R• 
CALL '11170115• uSINli IOIJllSCOIO 111 F'U•N0•620 

s••zo CA1.c. 
CALL 1 11170115 1 uSJNli IO&llSCOll 111 F0•N0•6ZO 

511•20 0110011. 
CALL '11170115• uSINli 10811SCDll I '18 I 511621 Olli)Ell•JTEI'• 
CALL '1117010S• USINli IOBMSCOll 111 L0T•N0•6Zl 

SRUI l'llOO•ORD, 
CALL '1R7011S• USINli 108PISCOM '"" SR622 ORU•R[PIARK• 
CAL.L '1R7011S• U51Nli IOSllSCOll , ... , SRUI "RllDUCT. 
CALL '1R70MS• uSIN" IOllMSCUI' 111 pRDD•N0•6ll 

SR6JI CALC• 

I 

Figure 4-6. Sample Listing of DMS/90 Bind Ca/11 

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 NE1WORK beginning in column 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 NE1WORK DEFINITION TABLES. 
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Appendix A. DMS/90 List of Reserved Words 

A.1. RESERVED WORD LIST 

ACTUAL DATA HIGH-VALUE 
ALIAS DATA-BASE-KEY (DBKEY) HIGH-VALUES 
ALL DATE. 
ALLOWED DECIMAL (DEC) IDENTIFICATION (ID) 
ALTER DECODING IDENTIFIED 
ALWAYS DEFINED IMMATERIAL 
ANO DELETE IMPLEMENTOR 
ARE DEPENDING IN 
AREA DESCENDING {DESC) INDEX 

ce AREAS DESCRIPTION INDEXED 
AREA-CODE DIRECT INSERT 
AREA-ID DIRECT-OSK INSERTION 
ASCEND! NG (ASC) DISPLACEMENT INSTALLATION 
AUTHOR DISPLAY INTO 
AUTOMATIC (AUTO) DIVISION INVOKE 

DUPLICATE (DUP) IS 
BINARY (BIN) DUPLICATES {OUPS) 
BIT DURING KEY 
BY DYNAMIC KEYS 
CALC 
CALC-KEY EMPTY LAST 
CALL ENCODING LEADING 
CHAIN EQUAL LINKED 
CHANGED ERROR LOCATION (LOC) 
CHARACTER (CHAR) EXCLUSIVE (EXCL) LOCK 
CHECK LOCKS 
CLOSE FILLER LOW-VALUE 
COMMENT FIND LOW·VALUES 
COMPILE ARST 
COMPLEX FIXED MANDATORY (MANO) 
COMPUTATIONAL (COMP) FLOAT MANUAL 
COMPUTATIONAL·1 (COMP-1) FOR MEMBER 
COMPUTATIONAL-2 (COMP-2) FROM MEMBERS 
COMPUTATIONAL·3 (COMP-3) MODE 

e COPY GET MODIFY 
CURRENT MOVE 

A-1 
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NAME 
NEXT 
NON-EXCLUSIVE (NEXCL) 
NOT 
NULL 

OBTAIN 
OCCURRENCE 
OCCURS 
OF 
ON 
ONLY 
OPEN 
OPTIONAL (OPT) 
OR 
ORDER 
OWNER 

PAGES 
PERMANENT 
PICTURE (PIC) 
POINTER-ARRAY (PTA) 
POSITION 
PRIOR 
PRIVACY 
PROCEDURE (PROC) 
PROCESSABLE 
PROTECTED (PROT) 

RANGE 

SPERRY UNIVAC Series 90 

REAL 
RECORD 
RECORD-NAME 
REDEFINES 
REMARKS 
REMOVE 
RESULT 
RETRIEVAL (RETR) 
RUN-UNIT 

SCHEMA 
SEARCH 
SECTION 
SELECTION 
SELECTIVE 
SEPARATE 
SET 
SETS 
SIGN 
SORTED 
SOURCE 
SPACE 
SPACES 
SR1 
SR6 
STATUS 
STORE 
SUBSCHEMA 
SYNCHRONIZED (SYNC) 
SYSTEM 

A.2. RESTRICTED DATA NAMES ANO PROCEDURE NAMES 

PACOE AEVISION PAGE 

TEMPORARY (TEM) 
THEN 
THIS 
THROUGH 
THRU 
TIMES 
TO 
TRAILING 
TYPE 

UPDATE 
USAGE 
USAGE-MODE 
USING 

VALUE 
VALUES 
VIA 
VIRTUAL 

WHERE 
WITl-llN 

ZERO 
ZEROS 
ZEROES 

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 
OMS-ABORT 
OMS-STATUS 
OMS-SUCCESS 
ERROR-AREA 
ERROR-RECORD 
ERROR-SET 
ERROR-STATUS 

e .. 
', _ _) 
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Appendix B. Schema DDL Syntax 

I :-1 :-=e I 
Area 
B 

SCHEMA DESCRIPTION. 

SCHEMA NAME IS schema-name 

(RANGE IS integer-1 THRU integer-2)~ 

(AUTHOR. (comments] .] 

(~ date-entry.] 

[INSTALLATION. (comments].] 

(REMARKS. [comments].] 

~DESCRIPTION. 

AREA NAME IS area-name --
RANGE IS integer-1 THRU integer-~ 
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Area 
B 

RECORD DESCRIPTION. 

RECORD ~IS record-name.:. 
RECORD !Q IS integer. 

LOCATIO{N~S {FIRST }} 
~~identifier DUPLICATES ARE LAST .£. 

VIA set-name SET NOT ALLOWED - -
WITHIN area-name AREA. 

lev~-number { ct;;1} 
[REDEFINES data-name-2) 

ISPLAY 
COMP 
COMPUTATIONAL 
COMP-1 

[USAGE IS] COMPUTATIONAL-1 
COMP-2 
COMPUT ATIONAL-2 
COMP-3 
COMPUTATIONAL-3 

{ 
SYNCHRONIZED } 
SYNC 

f PtCTURE } IS cha . ] l f!£. racter-strtng 

[VALUE IS literal} 
[OCCURS integer TIMES] 
(INDEXED BY index-namel.:, 

PAGE REVISION PAGE 
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fil DESCRIPTION. 

:::::~:(IS@mn•)~ • 
PRIOR 
SORTED 

~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 
iPfiiOR DBKEY POSITION IS integer-2] 
[OWNER DBKEY POSITION IS integer-3) 

~ENDING } KEY IS id if" 

CENDIN.:PLICATES:E••{ ~:s~T } .:. 
~ALLOWED 

PAGE REVISION PAGE 
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Appendix C. Subschema DDL Syntax 

Area 
8 

SUBSCHEMA IDENTIFICATION DIVISION. 
SUBSCHEMA~ IS subschema-name 

OF SCHEMA NAME schema-name..:. 
[AUTHOR. [comments] .] 
[~ (comments}.] 
(INSTALLATION. [comments].] 
[REMARKS. [comments].] 
SUBSCHEMA~ DIVISION. 

~SECTION. 
£QfY area-name AR EA. 
RECORD SECTION. 
£2!!! record-name RECORD. 
SET SECTION. 

[COPY set-name fill 

C-1 



...... 
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Appendix D. Sample Schema and 
Subschema Definitions 

Sample schema (OMSSCHM) and subschema (DMSSUBS) data definitions for an inventory-oriente9 data base are 
shown in this appendix. The sample data manipulation language (OML) program appropriate to the subschema is 
shown and explained in the data manipulation language programmer reference manual, UP-8036 (current version). 

0-1 

t 
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0.2. THE SCHEMA DEFINITION (DMSSCHM) 

OOOlOO INCLST RNCiMAP RECDES SETDES 
000200• 
000300• 
000'100• 
OOOSOO• 
000600• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• SCHEMA DESCRIPTION STATEMENTS • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

000700 SCHEMA otSCRJPTIONe 
000800 
000900 SCHEMA NAME 15 DHSSCHM RANGE IS 
001000 
001100 AUTHOR, 
001ioo 
001300 DATE• 
001'100 

DMS/90 pROGRAHHERSe 

D'f/10/73• 

so2 THRU 

001soo INSTALLATION, SPERRY•UNIVAC BLUE BELL, 
001600 
001700 REMARKS, THIS 15 THE DMS/90 SAMPLE SCHEMA• 
001800 

S'tQ, 

001900• 
002000• 
002100• 
002200• 
002300• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• AREA DESCRIPTION STATEMENTS • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

002'100 AREA DEscRIPTloN. 
002soo 
002600 
002700 
002soo 
002900 
003000• 
003100• 
003200• 
003300• 
003'100• 

AREA NAME IS CuST0MER~AR£A 
AREA NA~E IS ORDER-AREA 
AREA NAME IS PRODUCT•AREA 

RANGE lS 
RANGE IS 
RANGE IS 

S02 THRU 
Sll THRU 
S31 THRU 

510, 
530, 
S'IQ, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• RECORD DESCRIPTION STATEMENTS • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

D03SOO RECORD DESCRlPTlDN. 
003600 
003700 
003800 
003900 
OO'IDDO 
00'1100 
00'1200 
OO't30Q 
DO't'IOQ 
OO't500 
00'1600 
OO't700 
00'1800 
00't900 
oosooo 
005100 

RECORD 
RECORD 
LOCATION 
WITHIN 

OS 
OS 
OS 
OS 
OS 

RECORD 
RECORD 
~O<;ATJON 
,ilTHIN 

CUSTOMER 
611 • 

• NAME 
ID 
MODE CALC USING CUST•N0•6ll 

CUSTO"ER·AREA AREA, 

cusT-No-611 
CUST•NAHi•S•611 
CUST·ADDR•S•6l 1 
CUST·CREDIT 
FILLER 

NAME 
ID 
MODE 

CUST•ORDER 
620• 
CALC USIN<i 
ORDER•AREA 

• 

DUPLICATES NOT ALLO~ED• 

PIC 
PIC 
PIC 
PJC 
PIC 

XCll>e 
XllS), 
XClO>e 
xxx. 
X<l2S>e 
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•. 

t 
OOS200 

e OOSlOO OS f'O•NO•o20 pl c xta>. 
OOS'f 00 OS cusT-Po-N0-020 PlC X(l8)e 
oossoo OS F' 1 L.L.ER PlC X(27)e 
OOS60Q OS OATE•SHIP•o20 PIC X(6)e 
005700 OS OATE·REQ•620 PJC x (6). 

oosaoo OS OATE•PROM•620 PlC X(6)e 
005900 OS F'l L.L.ER PlC X(13l)e 
006000 
OOolOo RECORD NAME ORDER•ITEM • 006200 RECORD JO 621 • 
006300 L.OCATION HOOE VlA ITEM SET• 
006'+00 rtlTHlN ORDER•AREA AREA• 
006SOO 
ooo&oo OS pROO•N0•621 PlC X(ll)e 
000700 OS F' I L.LER PlC xxx. 
006800 OS L.OT•N0-621 PlC x ( 7). 
006900 OS FIL.L.ER PJC x ( .. ,. 
007000 OS QTY•oRo-621 COMP•l PJC 59' 7). 
007100 OS QTY•SHJP•621 COMP•3 PIC 59'7), 
007200 OS F' I LL.ER PIC XC3CfJ, 
007300 
007Cf00 RECORD NAME ORO•REMARIC • 007SOO RE CORO ID 622 • 
007600 L.OCATION HODE 0 IRECT, 
007700 WITHIN ORDER•AREA AREA, 
007800 
007900 03 oRD•REM•CD•o22, 
008000 05 REHARK-CO•o22 PlC x. 

e 008100 OS REMARK-SEQ-622 PlC x. 
008200 OS REMARK-622 PlC XC7S>e 
008300 OS Fl LL.ER PJC xxx. 
008'+00 
ooasoo RECORD NAME pROOUCT • 
008600 RECORD ID 631 • 008700 L.OCATJ0111 HOOE CAL.C USlN~ PROO•N0•631 DUPL.ICATES NOT AL.L.OwE~, 
008800 llTHlN pRODUCT•AREA AREA, 
008900 
009000 .as pROD-No•631 PIC X(lZJe 
009100 OS FlL.L.ER PlC xx. 
009200 05 pROD•DES•INT•631 PlC XC1S), 
009300 05 PROD·DES•EXT•oJl PIC X(30), 
009't00 OS FI L.L.ER PIC XtSJ), 
009SOO 
009600• 
009700• •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
009800• • SET DESCRIPTION STATEMENTS • 
009900• •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
010000• 
010100 SET DESCRIPTION• 
010200 
010300 SET NAME OR DOR 
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t 
OlO'tOO ORDER SORTED, '· ...--..._, . 

OiOSOO MODE CHAlN L.INKEO PRIOR, e 010000 OWNER CUSTOMER NEXT POSITION 1 PRIOR POSITION 2• 
010100 MEMBER CUST•oROER NEXT POSITION 1 PRIOR POSIT I UN 2 
010800 MANDATORY AUTOMATIC L.INKED OWNER OffNER POSITION 3 
010900 ASCENDING KEY F"O•NO•o20 DUPLICATES NOT AL.L.OwEu. 
011000 
011100 SET NAM.E ITEM • 
011200 ORDER NEXT1 
011300 MODE CHAIN L.lNKED PRIOR, 
011 'fOO OfiNER CUST•OROER NEXT POSITION ' PRIOR POSITION 7• 
011soo MEMBER ORDER.ITEM NEXT POSITION 1 PRIOR POSITION 2 
011600 MANDATORY AUTOMATIC I.INKED OttNER OffNER POSITION l• 
011100 
011soo SET NAME SPEC•REHARK • 
011900 ORDER L.AST1 
012000 HOOE CHAIN I.INKED PRIOR, 
012100 O•NER CUST•ORDER NEXT POSITION .. PRIOR POSITION S• 
012200 MEMBER ORD-REMARK NEXT POSITION 1 PRIOR POSITION 2 
012300 OPTIONAi. ION UAL, 
012't00 
012soo SET NAHF: PROD•ORD • 
012600 ORDER SORTEDe 
012100 MODE CHAIN I.INKED PR10Re 
012800 OfiNER PRODUCT NEXT PesJTION 1 PRtOR POSIT JON 2• 
012900 MEMBER ORDER-ITEM NEXT P8SITJON Cf PRIOR POSITION !t 
013000 OPTIONAL AUTOMATIC L.JNKED OWNER OWN Ek POSITIOt-t • 
013100 ASCENDING KEY L.0T•N0•62l DUPLICATES NOT AL.LOirEC• 
013200 .) 013300 
OlJ'fDO 
OllSOO 
013600 
01l70Q 
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0.3. THE SUBSCHEMA DEFINITION (DMSSUBS) 

000100• 
000200• 
000300• 
000 .. 00• 
ooosoo• 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• SUBSCHEMA IDENTIFICATJON STATEMENTS • 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

000600 SUBSCHEMA JDENTIFlCATlON OlVISIONe 
000700 
000800 SUBSCHEMA NAHE IS OHSSues OF SCHEMA NAME DHSSCHM. 
000900 
001000 AUTHOR• 
001100 

DMS/90 PROGRAMMERS, 

001200 DATE• 
001300 
001 .. 00 INSTALLATION, 
ooasoo 

0 .. /10/73• 

SPERRY•UNIVAC BLUE BELL• 

001600 REHARl(S. 
001100 

THIS IS THE DMS/9Q SAMPLE SUBSCHEMA, 

001&00. 
001900• 
002000• 
002100• 
002200• 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• SUBSCHEMA DATA STATEMENTS • 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

002300 SUBSCHEMA DATA DlVlSlON• 
002't00 
002SOO AREA SECTION, 
002600 
002100 
002800 
002900 
003000 

COPv CUSTOMER•AREA 
COPy ORDER.AREA 
COPy PRODUCT•AREA 

003100 RECORD SECTION, 
003200 
003300 
DOl'tOO 
003SOO 
003600 
003700 
003800 

CO Py 
CO Py 
CO Py 
CO Py 
CO Py 

CUSTOMER 
CUST•oRDER 
ORDER· ITEM 
ORD-REMARK 
PRODUCT 

003900 SET SECTION, 
00 .. 000 
00 .. 100 
00't200 
00 .. 300 
OO't .. 00 
OO'tSOO 

CO Py 
CO Py 
CO Py 
CO Py 

ORD OR 
ITEM 
SPEC•REHARK 
PROO•QRD 

AREA, 
AREA, 
ARE At 

RECORD1 
RECORD• 
RECORD• 
RECORD• 
RECORD• 

SET. 
SET, 
SET, 
SET, 

t 



............ 
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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 DM L 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 DB KEY 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 Nor NP order, depending upon which linkage option is required. An 
owner data base key position is never assigned for the owner record type. 

5. 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. 

t 
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SUBSCHEMA NAME DMSSUB • 

t 

12 o'clock SCHEMA NAME DMSSCHM 

l 

CUSTOMER (1,2) (1, 2, 3) CUST-ORDER (4, 5) (1, 2) ORD-REMARK 

611 I NPO /MA 620 l CALC 
\ 

622 l CALC OR DOR SPEC-REMARK NP OM VIA 
j_ 

I 
FO-N0-620 I ON SPEC-REMARK CUST -N0-611 ASC FO-N0-620 ON LAST 

CUSTOMER-AREA ORDER-AREA ORDER-AREA 

z =i (6, 7) m m x s: -i 

z 
-0 
0 

s: 
)> 

(1, 2, 3) 

PRODUCT ORDER-ITEM 

631 1 CALC PROD-ORD NPO OA 621 l VIA 

PROD-N0-631 ASC LOT-N0-621 ON 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 OR DOR 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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Tsm 

"A" area 

A/message 

Alphanumeric items 

Area definition entries 
, description 

'9 sample listing 

Area description statements 
AREA NAME sentence 
format 
function 

AREA NAME sentence 
page range definition 
total schema 

Area of storage, defining 

Assembler input statement list 

AUTHOR paragraph 

"B" area 

Braces 

9rackets 

A 

B 

;;;,r-c.nn T UNIV.f\w 0>eries ~u Index 1 

llAGE JlllEVISION llAGE 

Index 

Refnnce Page Tll'm Rat .. nce Pate 

c 
Table 2-1 2-4 CALC control identifier 3.7.1 3-21 

3.7.1 3-23 Categories of data 
alphanumeric 3.5.5.5 3-12 

3.5.5.5 3-12 numeric 3.5.5.5 3-12 

COBOL programming form Figure 2-1 2-3 
4.5 4-9 
Figure 4-4 4-9 COMMENTS Table 2-1 2-4 

Computational data item 3.5.5.3 3-11 
3.4.1 3-4 
3.4 3-4 CONTINUATION Table 2-1 2-4 
3.4 3-4 

Control identifier 3.7.1 3-21 

3.4.l 3-4 COPY RECORD statement 4.4.2 4-5 
3.4.1 3-4 

COPY SET statement 4.4.3 4-6 
3.5 3-5 

4.5 4-10 
D 

3.3.2 3-3 
D/message 3.7.1 3-23 

4.3.2 4-3 Data base key positions 3.6.4 3-18 
3.7.1 3-21 

Data base keys 3.6.4 3-18 
Table 2-1 2-4 3.7.1 3-21 

1.2 1-2 Data description language (DOU 
structure 

1.2 1-2 character set 2.1.1 2-1 
types of words 2.1.3 2-2 
words 2.1.2 2-2 
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Term 

Data item 
computational 
elementary 

group 

Data-item sentence 
format 
function 
INDEXED dause 
level number and data name/Fl LLER 
OCCURS dause 
PICTURE dause 
record description statement rule 
REDEFINES dause 
SYNCHRONIZED dause 
USAGE dause 
VALUE dause 

Data name 

Date-entry word 

DATE paragraph 

DD L character set 

DDL coding form 
COBOL programming 
programming form column usage 

DDL organization 

ODL reserved words 

ODL words 

DMS/90 reserved words 

Default option 

Diagnostic message 

Divisional paragraph name 

DMS/90 bind calls 
description 
sample listing 

-

SPERRY UNIVAC Series 90 index 2 
PAGE l'lEVlllON PAGE 

Refwence Page Twm Reference Page ~-, 

--

DMSSCHM D.2 D-2 e 
3.5.5.3 3-11 
3.5.3 3-8 DMSSUBS D.3 D-5 
3.5.5 3-8 
3.5.5.5 3-11 Duplicate control statement 3.7.1 3-21 
3.5.5.6 3-13 
3.5.3 3-8 Duplicate records 3.5.3 3-8 
3.5.5 3-8 

E 
3.5.5 3-9 E-level error message listing 3.7.2 3-25 
3.5.5 3-8 
3.5.5.8 3-14 Elementary data item 3.5.3 3-8 
3.5.5.1 3-9 3.5.5 3-8 
3.5.5.7 3-13 3.5.5.5 3-11 
3.5.5.5 3-11 3.5.5.6 . 3-13 
3.5 3-6 
3.5.5.2 3-10 Blipsis 1.2 1-2 
3.5.5.4 3-11 
3.5.5.3 3-10 Error severity code 3.7.1 3-21 
3.5.5.6 3-13 

Error severity level 4.5 4-7 
3.5.5.1 3-9 

Errors detected during network analysis 4.5 4-7 
3.3.3 3-3 .) 4.3.3 4-3 

F 
3.3.3 3-3 
4.3.3 4-3 F/message 3.7.1 3-23 

2.1.1 2-1 Figurative constants 3.5.5.6 3-13 

FILLER 3.5.5.1 3-9 
Figure 2-1 2-3 
Table 2-1 2-4 Fixed-point numeric items 3.5.5.5 3-12 

2.2 2-3 G 
1.2 1-2 

Group data item 3.5.3 3-8 

2.1.2 2-2 

I 
Appendix A 

INDEXED dause 3.5.5.8 3-14 
1.2 1-2 

Input sequence check 3.2 3-1 
3.7.1 3-23 4.2 4-1 

4.2 4-1 INSTALLATION paragraph 3.3.4 3-3 
4.3.4 4-3 e 

4.5 4-10 Internal decimal format 3.5.5.3 3-11 
-. _ _. 

4.5 4-10 
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Term 

Record description statements 
data-item sentence 
format 
function 
LOCATION MODE sentence 
RECORD ID sentence 
RECORD NAME sentence 
WITHIN sentence 

RECORD ID sentence 

RECORD NAME sentence 

RECORD SECTION statements 

REDEFINES clause 

REMARKS paragraph 

Report control 

Report listings, suppressing 

Report selection options 
E.fevel error message 

listing 
sequence check feature 
suppressing report listings 

RNGMAP 

Rules 

S/message 

Schema DDL inputstatement 
listing 

description 
sample 

Schema DDL organization 
area description 
schema description 
record type description 
set type description 

Schema DDL syntax 

Schema definition 

s 

SPERRY UNIVAC Series 90 lndex4 
P.t.CiE lllEVlllON 11.t.CiE 

Reference Page Term Refftnce Page ~·· 

Schema description statements 9' 
3.5.5 3-8 AUTHOR paragraph 3.3.2 3-3 
3.5 3-5 DATE paragraph 3.3.3 3-3 
3.5 3-5 INSTALLATION paragraph 3.3.4 3-3 
3.5.3 3-7 RANGE clause 3.3.1 3-2 
3.5.2 3-7 REMARKS paragraph 3.3.5 3-4 
3.5.1 3-6 schema 3.3 3-1 
3.5.4 3-8 SCHEMA NAME sentence 3.3.1 3-2 

schema page range 3.3 3-1 
3.5.2 3-7 

SCHEMA NAME sentence 3.3.1 3-2 
3.5.1 3-6 

Schema page range 3.3 3-1 
4.4.2 4-5 

Schema sample definition D.2 D-2 
3.5.5.2 3-10 

Sequence check feature 3.7.2 3-25 
3.3.5 3-4 4.5 4-7 
4.3.5 4-4 

4.2 4-1 SEQUENCE NUMBER Table 2-1 2-4 

3.7.2 3-25 Set definition entries 
description 4.5 4-10 
sample listing Figure 4-5 4-10 .) 

3.7.2 3-25 Set description listing 
3.7.2 3-25 description 3.7.1 3-21 
3.7.2 3-25 sample Figure 3-4 3-23 

SET DES 3.7.2 3-25 
3.7.2 3-25 

Set description statements 
1.2 1-1 format 3.6 3-15 

function 3.6 3-14 
MEMBER sentence 3.6.5 3-18 
M 0 DE sentence 3.6.3 3-17 

3.7.1 
ORDER sentence 3.6.2 3-16 

3-23 OWNER sentence 3.6.4 3-18 
SET NAME sentence 3.6.1 3-16 

Set membership type parameters 3.6.5 3-19 
3.7.1 3-19 
Figure 3-1 3-20 SET NAME sentence 3.6.1 3-16 

SET SECTION statements 4.4.3 4-6 
3.2 3-1 
3.2 3-1 SETO ES 3.7.2 3-25 
3.2 3-1 
3.2 3-1 Short-precision format 3.5.5.3 3-11 

Appendix B Source DDL input listing 4.5 4-7 e 
\'--

1.1 
Figure 4-1 4-8 

1-1 

Statement input stream 4.2 4-1 
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........ Term Reference Page Term Reference Page 

e Subschema data division statements Suppressing report listings 3.7.2 3-25 
AREA SECTION statements 4.4.1 4-5 
format 4.4 4-4 Symbols 1.2 1-1 
function 4.4 4-4 
RECORD SECTION statements 4.4.2 4-5 SYNCHRONIZED clause 3.5.5.4 3-11 
SET SECTION statements 4.4.3 4-6 

Subschema data records 
T 

description 4.5 4-7 Total schema 
sample listing Figure 4-2 4-9 area description statements 3.4.1 3-4 

Subschema 0 D L input 
AREA SECTION statements 4.4.1 4-5 
record description statements 3.5 3-5 

statement listing, sample Figure 4-1 4-8 

Subschema DDL organization 
Types of words See words, types. 

data division statements 4.2 4-1 u identification division statements 4.2 4-1 

Subschema DD L syntax Appendix C USAGE dause 3.5.5.3 3-10 

Subschema definition 1.1 1-1 v 
Subschema identification division VALUE dause 3.5.5.6 3-13 
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