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GENERAL

The DMS INQUIRY facility is a convenient method by which a
terminal can be wused to extract information from a database
produced by the UMSII data management system.

The inquiry language enables nonprogrammers to utilize the system
with Little trainings yet retains the ability to perform very
complex functions. At the same time, the Llanguage contains
constructs for compacting complex operations into simpler.
"single-identifier "macro calls™. This flexibilitys along with
more powerful record selection capabilities, allows this facility
to be useable in a wide variety of applications.

Section 1 <contains the design objectives and a’ general
description of the features.

Section 2 is intended as an introduction to the use of tﬁe
system. The 1nqu1ry caoabnl)ttes are presented by the extensnve
use of examples.

Section 3 contains the formal - definition of the inquiry
capabilities. In addition, it contains a formal definition of
other features intended to aid and/or simplify a user's teraminal
interface to the system and the database.

RELATED PUBLICATIONS:

NAME NUMBER

dowm- - - -

DADSL ' PeSe 2219 0433

DESIGN OBJECTIVES

LANGUAGE INTERFACE

1. DNSZ/INQUIRY is an on-line interactive inquiry facility.
While intended for programmer user it is simple enough that
Wwith some training it could be easily used by nonprogrammerse.

2. DNS/INQUIRY can extract information from any part of a
database regardless of the cowplexity of the database.

3. DMS/Z/INQUIRY takes advantage of any indexing structure, if
possiblers in extracting information from a data base.

4. DV¥S/INQUIRY always produces the requested information even
if, to satisfy the requests it is necessary to do linear file
searches. MHhile this may take some timer, an answer can be
produced sooner than a user can designs program and debug a
program that will satisfy the same request.
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S5« DNS/Z/INQUIRY allows a terminal wuse¢ to interrogate the
description of a database.

6. DMS/INQUIRY has been kept.as simple as possible, commensurate
With previous objectivess by winiamizing the number of
statement typesa. This has been .accomplished by defining
basic functions which can be connected utilizing English=like
ceonnectors and/or qualifiers to form comsplex inquiry
statements. :

JERMINAL USER'S INTEREACE

1. The termipal attributes (i.e.» page sizer, tine.width, etc.)
are  known to DMS/INQUIRY. This allows appropriate output
formatting by DOMS/INQUIRY without requiring the user to
specify these at run time. ’ ‘

2. The Llanguage provides a facility for the user to display or
alter terminal attributese. .

. GENERAL SYSTEM EEATURES

The DMSZINQUIRY facility assumes .that the wuser has a basic
familiarity with the structure of the data base. For example, he
must know the names of the items he wishes to display or test;
if esbedded structures are employeds, he must know the "nesting

level”™ of the structures he references; he may need to know
structure names for item qualification if the system is unable to
determine from context which structures are required. The user

may enhance his familiarity with these and other aspects of
physical structures 1if necessaryr, by means of certain inquiries
which show the description of selected portions of the data base.

The wmost basic operation of DMS/INQUIRY is to select a record
from the database and print values of certain items 1in that
record. The wusers by associating display lists and selection
conditions with structures of the ddtabase» can control the
sanner in which records are selected and the frequency and amount
of information printed at his terminal. '

DMS/ZINQUIRY makes it easy to modifyr» extend or refine previcusly
specified selection conditions or display lists. The user may
subset structures into smaller collections of data with common
propgrties’ and restrict subsequent attention to the subsets.

The user may define "virtual items™ which are functions of actual
or other virtual iteas’ virtual items may be used Llike actual
items for selection or display purposes.

The data base administratorss through the  DASODL remaps and
logical data base facility., can protect against wunauthorized
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access to sensitive data by defining which parts of a data base
have inquiry capability and which users have access to each part.
An additional level of protection is available through the
specification of valid inquiry users of each logical database.

A brief description of the DMS/INQUIRY statements followus:

AJIACH

Allows the user to combine an embedded structure with 1its owner
to establish automatic looping between the two structurese. :

CLEAR

Discards DEFINE items» VIRTUAL items» and/or GENERATEd subsets.

DEEINE
AlLlows INQUIRY text to be assigned a name. When INQUIRY sees the

define namer it replaces the define name with the associated
“text. :

DEIACH

Separates an embedded structure from . its owner to prevent
, automatic looping betyween the two structurese.

DISPLAY

Allouws items of a selected record to be displayed.

EDIY

Allows a _previous INQUIRY statement to be ‘modified without
requiring the entire statement to be re~enterede. ‘

GENERATE

Creates a temporary subset of a data set. The temporary subset
can be referenced by other INQUIRY statements.
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HELE

Displays the syntax and semantics for each INQUIRY statement.

NEXY

Causes INQUIRY to resume record selection and item display.

ORIIONS

Allows INQUIRY options to be ﬁisptayéd or altered.

EBINIER

Allows the attributes of the line printer file to be displayed d(
altered. ; ) .

QUIl

Terainates the INQUIRY sessione.

RECALL

Retrieves the text of a prior INQUIRY statement.

REEEAT

Causes re-execution of a3 previous INQUIRY statement.

BESIORE

Allous previously SAVEd text to be retriéved.

SAVE

Stores the text of DEFINE items, VIRTUAL items and GENERATEd
subsets in a file on diske. The SAVEd text can be reloaded and
used during subsequent INQUIRY sessions.
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3ELECT

Locates records which satisfy the selection criteria provided by
the usere.

SE1

Modifies or deletes the text of the most recently entered
DISPLAY» REPEAT or SELECT statement for a given data set.

SHON
Displays all or selected portions of the database description and

may also be used to display the wmost recently entered INQUIRY
statement.

SORT - | - »

Allows a user to control the amount of core and disk used by the
SORT eption.

JERHMINAL

Altows the attributes of the terminal file to be displayed or
altered.

NIRIUAL

Allows new §tems to be defined which are functions of other
items. :
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QEERATING INSIRUCIIONS

ACCESSIBILITY

The DMS/INQUIRY facility provides the ability to specify which
portion of a data base is to be visible to any particular user.
The user may be allowed access to the entire data base or any
single logical data base. The method for specifying accessiblity
is defined in Appendix A.

TEBMINAL USE

Log=an pfoceduresvare defined in Appendix A. Once Lltog=on has
been accomplished the user may then enter inquiry statements.

The terminal attributes are known to DMS/INQUIRY allowing
appropriate output formatting without the user having to specify
them at run time.

Terminal input is received by DMS/INQUIRY one line at a time with
the line width being determined by the type of terminal and the
TERMINAL WIDTH option. The maximum Lline width may not exceed
that of the terminal being usede. '

In some cases an inquiry statement may require entering an input
which exceeds the Lline width capacity of the terminal. For this
reason, the syste® maintains a current text buffer capable of
holding several Llines of input. While .the text of some
statements is processed ' directly in the input buffer, the text of
other statements is moved to and then processed from the current
text buffer. Those statements whose text is moved to the current
text buffer are: :

DISPLAY
SELECT
GENERATE
SET

DEF INE
VIRTUAL

For the above statements, - if the text associated with the
statement exceeds the maxisum that can be entered in one line, a
2 can be entered just ahead of the end-of-message character.
When the system responds with a #%» additional 1input can be
entered. This can be repeated until the complete statement has
been entered.

If it is desired to enter an input and have the system "remember™
the text but not process it the line of input (or last line of
input) may be ended by a %% just ahead of the end-ot-message. If
the input 1is incorrecte it can be corrected with an EDIT
statement (See EDIT). . The REPEAYT statement can be used to cause
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the system to process or reprocess the contents of the current
text buffer, while the SHOW statement can be used to display the
contents of the current text bufféer.

The current text buffer can also be (loaded with previously
entered text (See RECALL).

Certain abbreviations are allowed for the DMS/INQUIRY statements.
Below is a list of statementss the underlined portions represent
the sinimum recognized abbreviatione.

ATTACH NEXT SAVE
CLEAR OPTIONS .EELECT
DEF INE, PRINTER SET
DETACH fuxu' fgou.
DISPLAY RECALL SORT
Eoit REPEAT TERMINAL
GENERATE EEEroRE !IRTUAL
HELP

-

Some input commands may produce an excessive amount of output.
This output, shown one page at a timer <can be discontinued by
entering a non~null response after a page has been displayed.

The system will then respond with a *#™ indicating that it is
ready for user input. .

BASIC ENTITIES

Letters consist of upper case A thru Z and lower case a thru z.
ALl lower case letters are translated to upper case except when
used in alpha=literals. -

Digits consist of 0 thru 9.

Nages» unsigned integersr, numbers and alpha-literals are formed
‘as specified in the DASDL Product Specifications 2219 0433
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Names include those of accessible data base items, DMSZINQUIRY
keywordss all possible valid abbreviaticns of the verbs, virtual
iteass» define items» temporary set and file namese.

Alpha-literals need not» in some circumstances, be contained
within quotes. When the OPTION QUOTES = FALSE» alpha-numeric
strings will be considered as alpha-literals if they are not the
same as any data base itemr virtuals define or temporary set
na‘es- : ‘

DATA RELATIONSHIPS
The data relationships of a data base can be represented by a
hierarchy or tree structure. Each data set with its embedded
data sets is said to be a tree structure. For a given data set
Y» each possible ordered set X of elements Xi where

Xt =Y

Xi  is embedded in Xi-1 for 1 < i <= n

Xn has no embedded data set

is said to be a branch of the tree structure for Y.

UNJQUENESS Of NAMES

Names of database items not included in the user®'s logical data
base may be used to identify other DHS/INQUIRY objects.

Define formal parameter names may be the same as any other name
except any define formal paraseter in the same parameter lista

File names may be the same as any other name.

BDMS/ZINQUIRY keyword names wmay be the same as a3 data base item
nage. When there 1is a conflict in interpretation of use
DMS/ZINQUIRY assumes the nama to be of a data base item. A "=
preceding the name may be used to cause DMS/INQUIRY to assume the
reserved word use.

With the exceptions abover temporary setr virtual and define
nages must be unique. :
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BASIC INQUIRY

"The process of producing information on a user's terminal
consists of two functions: :

a. Selection of thosé records of interest.

ba Displaying user specified information from these records on
the user®s terminal.

For exampler, suppose a compamy had a data base which contained
information on the coapany®s ‘employees. If the user enters

SELECT ROOM = 421
the system would locate the first rec&rd for an empioyee residing
in Roem 421. If the system fails to locate at least one such
record, it will type out :

# NOT FOUND
If the system does locate a recordsr it u}ll type out only the #.
If the user now wanted some information, such as the person's
name .and extension number, he would enter

DISPLAY NAME» EXTENSICN
The system would respond as fnllous:

NAME = JONES JOHN O

EXTENSION = 2364

If the wuser wishes to know if more than one person resided in
Room 421, he ecould then enter

NEXT
1f another record existedrs the system will respond by typing a #.
If no wmore records exists the system will respond with a # NO
MORE . '

SELECTY
The text» ROUM = 421+ in the example '

" SELECT ROOM = sz
is a selection-condition,
The simplest form of saléction-condition is in the form:

name relational-operator value
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Example:

SALARY > 500

JOBCLASS = “PROGRAMMER™

HOURS=HORKED < 40
In the above oxampleé» the cHaracters > =» < are relational
operators. The  following table indicates allowable relational

operators.

} Alternate -
Operator Spelling . Meaning

o e e e e e Y D e
= | QL EQUAL TO
> GTR " GREATER THAN
< LS5 . LESS- THAN
=, > LEQ " LESS THAN OR EQUAL TO
“>zs < | GEQ GREATER THAN OR EQUAL TO
= | NEQ NOT EQUAL TO

The logical operator NOT together with parenthesis can be used to
specify an "all except" condition.

Example:
SELECT NOTCJOBCLASS = "MANAGER")
would select all people except these wmho are managers.

The Llogical operators AND and OR can be used to combine simple
conditions into more coaplex conditions.

Example:

SELECT DEPT=6700 AND JOBCLASS="MANAGER"™
SELECT DEPT=6700 OR DEPT=6800

Care must be taken when using the AND and OR both within the same
condition. ‘ . :

Example: ) .
SELECT DEPT=6700 AND JOBCLASS="PROGRAMMER®™ QR SALARY > 500

This select statement woula lecate all records in DEPT=6700 where
JOBCLASS was programmer. Also it would locate all persons whose
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SALARY>500 regardless of department. The reéson for this is that
AND is always performed first.

Parenthesis can be used to control which conditions are ANDed
with other conditions. For exaample:

SELECT DEPT=6700 AND (JOBCLASS="PROGRAMMER™ OR SALARY>500)

This select statement would locate only thoée people in
DEPT=6700» who are programmers or whose salary exceeds 500.

QUALIEICATION

A data base consists of one .or more data sets. Each data set
-consists of a number of recards where each record consists of a
number of items. In the preceding exampless it Was not necessary
to name the data set containing the records to be selected. The
DMS/ZINQUIRY will attempt to determine the data set name by
analysis of the names appearing in the item list and/or the
selection condition. This is not possible in all cases. For
example, consider the following: ’

INVENTORY DATA SET
UNIT=-PRICE
PART=NO

ORDERS DATA SET
UNIT-PRICE
PART=NO

In this case two data sets have records with the same item names.
A request to

SELECT PART-NO = 1234
would cause DMS/INQUIRY to respond with?
% WHICH DATA SET?

1« INVENTORY
2. ORDERS

The user would then respond by. entering either 1 or 2.

The user can designate the correct data "set at the time the
DISPLAY is entered. :

Example:

SELECT PART-NO OF INVENTORY=1248
DISPLAY UNIT-PRICE OF INVENTORY
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QUALIEYING SELECTION EXPRESSIONS

To determine the object dataset of a selection expressions, the
left sides of all relationals in the expression are analyzed to
produce an object dataset. The VIA structurer i1f specifiede is
included in this analysis. In the case where this analysis does
not yield one unique possibility, OMS/INQUIRY will attempt to
choose from the multiple pcssibilities by applying:

1. its knowledge of the structure of the databaser and

2. its knowledge of past references to the database through
DMINQ statements. S

CHECK CURRENY HIERARCHY

The object dataset .of the last selection expression processéd
will be used in the first attempt at qualification, OMS/INQUIRY
will first assume that the present selection refers to:

1. the same dataset as the last selection expression, or
2. a dataset embedded in that dataset.

Should both of these criteria fail to reduce the number of
possible object datasetss, DMS/Z/INQUIRY will proceed by considering
the parent dataset of the last dataset selected. The same test
as above will be applied. The dataset. then its immediate
descendant datasets» will Be checked to determine whether they
can gualify the selection expression. This process of checking
the current "branch of the tree™ continues until: '

la one of the criteria causes the number of possible object
datasets to decreases or :

2. the disjoint level is redcheds and fails to reduce the
number of possible object datasetsa

If DMS/Z/INQUIRY has reduced the number of possible object datasets
at any of the steps abover it will ask the user to choose fronm
among those possibilities which rewmain. If a single dataset
remains, DMS/INQUIRY will use it as the object dataset of the
selection expre551on in question.

CHECKING PAST DAJASEY REFERENCES

Shoutd the above procedure fail to produce one unique object
dataset» DMS/INQUIRY will <choose as the object dataset the
dataset which was most recently referenced in a DMS/INQUIRY
statement. A reference to a dataset consists of wusing any
expressions which» in order to be evaluatedn requires that
dataset to have a valid current record. ‘
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 ASKING IME USER

If the above two methods fail to yield one unique object dataset»
the user will be asked to choose from among the possibilities.

QUALIEYING ITEMS 1IN SELECTION EXPRESSIQNS

Once DMS/INQUIRY has determined the object dataset of a selection
expgression, any item names appearing in multiple datasets must be
qualified.s The procedure of qualification is similar to that for
qualifying selection expressionss, as it uses both the current
hierarchy and the record of past references to the database.
DMS/ZINQUIRY will first try the assumption that:

1. the item is in the object dataset of this selection
" expressions

then try the assumption that:

2. the item is in a dataset in the current "branch of the
tree".

If these criteria fail to yield a unique parent dataset for the
itemr, DMS/INQUIRY will choose as the possible parent dataset the
possible dataset which was most recently referenced by a
DMS/INQUIRY statement. If the above also fails, the user witll be
asked to supply explicit gqualification.

QUALJFYING FUNCTIONS

The process of determining the object dataset of a function
selection condition is again similar to the two qualification

resolution processes explained above.  The basic difference
gccurs when the function goes not reference an embedded dataset
at the next lower level from the current object datasete. Hhen

DMS/INQUIRY s unable to choose an object dataset on this basis,
it witl immediately assume that the object dataset of the
function Llies outside the current "branch of the tree"” and will
prcceea to the checking of past references to datasets.

SIRUCTURE DESIGNATION

For each data set in a data bise, there may be a number of sets
and subsets associated with it. The system will always attempt,
if possible, to locate selected records by utilizing index sets.
It will never automatically utilize subsets to locate records as
subsets wmay not locate all the desired records.
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The user may» howevers  force DMS/INQUIRY to (locate records
through a given structure. For example, given a data set with
sets and subsets as follows:s :
PERSONNEL DATA SET
NAME ALPHA (17)
MANNUM NUNMBER (5)
DEPT NUMBER (4)

EMPNUMSET SET OF PERSCNNEL KEY MANNUM
DEPT6700 SUBSET OF PERSONNEL WHERE DEPT=6700 KEY NAME

The statement
SELECY MANNUM=28901

would use the AUTOMATIC set EMPANUMSET to locate the record, while
SELECT NAME="DOE» JOHN" .

would cause the file PERSONNEL to be searchede. The system would
not wuse DEPTH700, as this structure is a subset and may not

~ locate all of the requested recordse.

The user may force the system to locate records in the order of a
particular structure. For example:

SELECT PERSONNEL AT MANNUM>500

would cause DMS/INQUIRY to locate recerdsnthrough the data set in
physical storage order.

SELECT EMPNUMSET

swould cause DMS/INQUIRY ¢to Llocate all records sequentially
through the automatic set EMPNUMSET.

SELECT DEPT6700 AT NAME=TDOE.,. JOHN"
would cause the syétem to select records through the subset

DEPT6700 (which for this example would locate only ‘those JOHN DOE
who are in department 6700).

DISPLAY

Once a record has been selecféd by the user» he may wish to
display ane or more items within the record. . This is
accorplished by utilizing the DISPLAY statement.

Examp(e:

SELECT ROOM=421
®
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DISPLAY NAME
*NAME=SMITH JOHN

OISPLAY EXTENSION
*EXTENSION=2364

DISPLAY DEPT
*DEPT=6145

Notes + denotes system response but in actual use does not
appear on the user?®s term@inal.

As indicated by the above examples, once a record has been
selectedr» one or more DISPLAY statements are allowed.

More than one item can be displayed by entering a Llist of desired’
itews.

Example:

SELECT ROOM=421

#

DISPLAY NAME» EXTENSION» DEPT
*NAME=SMITH JOHN
*EXTENSION=2364
*DEPT=6145

When displaying an item list, a comma must appear between the
names of the jtems in the item list.

'If 11t is desired to dvsplay atl vtems in a records, the user can
enter ALL.

Exanmple:

DISPLAY ALL
This will display all items in the most recently-seleéted
structuree. ‘ -
COMBINED SELEET/DISPLAY
The process of record selection and item display can be combined
into a single inquiry statement by adding a selection condition
to the DISPLAY statement.

DISPLAY NAME IN ROOM=421.
In this example the word IN éeparates the item Llist of the
display from the selection condition. In addition to the word
IN» the words AT and WHERE cdn be used as separatorss» as well as

the special character de

Examples:
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DISPLAY SALARY AT MAN-NUMBER=2890
DISPLAY RGOM WHERE EXTENSION=2364
DISPLAY EXTENSION 3 ROOM=421

"If structure designation is requiredr this designation <c¢an be
inserted just ahead of the separator.

Example:

DISPLAY UNIT-PRICE USING ORDERS WHERE PART-N0O=1248

EROCESS TERMINATION

The commands SELECY/DISPLAY», GENERATE» REPEAT, SHOW and HELP may
generate an excessive amgunt ef output or require an excessive
amount of system time. ~ The processing and/or output of these
statements may be terminated Ly entering a non-null response
after a page full of information has been displayed. ’
The status of DMS/ZINQUIRY after such a termination is not
defined. '

LUIPUT CONIROL

Hhen uSing SELECT as a statem@nié " the user gets one record at a
time. To obtain additional records which satisfy the criteria of
the selection=conditions the NEXT statement must be used.

The system?s response to a combined select/display inquiry
statement, however, is to display the information for all records
selected without further 1intervention by the terminal  wuser»
unless the terminal is a CRT device. For CRY devices the systenm
will display that amount of information which will fill the

screen then wait. At this point the user can have the systeam
present another screen full of information by entering "NEXT" or
an end-of-message. If the user enters anything else the inquiry

is cancelled.
The output produced by an titnquiry may become excessive for
printing on the terminal. The: amount of uninterrupted output can
be controlled on a statement basis.
Example:

DISPLAY 3 NAME IN DEPT=6700
The system will display output for 3 recordses and  then waite.
Entering NEXT will either display ‘the remaining output, or

display the output for 3 more records and then wait again.

An alternate method for entering NEXT is to enter only the
end-of-message. - -
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EMBEDDED STRUCTURES

‘In a data base it is paossible to have datasets appear as items of
records of another data set. Ffor example:

D DATA SET
D1 NUMBER
D2 ALPHA
E  DATA SET
E1 NUMBER
E2 ALPHA
D3 NUMBER

In this example;' E is an embedded data set of D and D 1is the
parent of E. D is also considered a disjoint dataset as it has
no parent. Another case of embedded structures is as follows:

D DATA SET ) .

D1 NUMBER
D2 ALPHA
SE SUBSET OF E KEY El
D3 NUMBER
E DATA SET
ET NUMBER
E2 ALPHA

The subset SE is an embedded subset of D uﬁich points at scme or
all of the records of the disjoint dataset E.

Several cases exist for ingquiry against embedded structures. For
each of these casess the following dataset is assumed:

D DATA SET
D1
D2
D3
E DATA SET
£1
£2
£3
F DATA SET
F1
F2

D is a data set containing items Dl» D2, D03 and the embedded data
set E. E is an embedded data set containing items £1, E2, E3 and
the embedded data set F. F is an embedded data set containing
iteas F1 and F2. ) ‘



& 19

BURROUGHS CORPORATION | : : COMPANY CONFIDENTIAL

COMPUTER SYSTEMS GROUP : 81800/8B1700 DMS/INQUIRY
- SANTA BARBARA PLANT : P. S. 2222 2566 REV. A

v

DISPLAY IYEMS OF EMBEDDED §IRH3193£§

Exaample:

| SELECT D1=3, THEN DISPLAY E14E2 WHERE E3>5

This example will select all D records where Dl=3. For each D

record selectede the systea will display E1 and E2 for each E

record where E3>5.

"If structure designation were requireds the example would be
SELECT D WHERE D1=3» THEN DISPLA¥ Ei’EZ pSfNG E WHERE E3>5

Items of F cbuld be displayed as‘follous: |
SELEGT D1=3» THEN SéLECT £3>5» TH£N DISPLAY F1 AT f2=7.

One could display.fteés from each data set.

Example:

DISPLAY D2 WHERE D1=3, THEN DISPLAY €1 WHERE E3>S, THEN
DISPLAY F1 AT F2=7

The output appearing on the terminal would be

28 _ ‘ . . .

De =

E1 = 4

FL = 7

E1 = 6

F1 =3

F1 =10
F1 = 14
El1 = 7

E1 = 8

F1 = 18
D2 = 30
E1L = 8

Fl = &4

F1 =28

(until there are no more D records).

For this example the item is displayed before the system attempts
to locate a record at an embedded level.

Since each record must be located before an‘attempt is wmade to
locate a record of an embedded structurer» the item list in a
DISPLAY may reference items of records at previous levels.

Example:

SELECT D1=3, SELECT E€3>S, DISPLAY D2, Els, FI WHERE F2>0
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~Note: Either a commar» or THENs, or both aust be used to separate
: clauses in a corplex inquiry statement.

This example differs from the preceding example in that a DISPLAY
will cccur only if a record exists at all levels.

The above example may require gqualification of the displayed
items by the data set namer as the item name may exist in the
records of more than one dataset; i.€e»

e « « DISPLAY D2 OF D» E1 OF E» F1 OF F

QUIPUI CONIROL

The systems in response to an inquiryr, wWill output results until
all records selected are displayed (or the screen of a CRT device
is full).

The amount of uninterrupted output c¢an be  controtlled on a
statement basis. For example: :

SELECT D1=3 THEN DISPLAY 3 E1 WHERE E2=7.
For this example the 3 after the DISPLAY will cause the system to
output items for 3 records of E» then Wait. Qutput can be
continued by entering NEXT.

The wuse of the output control numbers can also be used to
selectively bypass some of the output.

Example:
SELECT D1=3 THEN DISPLAY 3 E1 AT E2=7

The system will display E1 for 3 records of E and stop. If the
user then enters NEXT D the system will

a. Cancel output for E records of the'cufrent D record.
b. SELECT the next D record.
c. Output the firsf 3 E recorﬁs selected.
OQutput confrol can be imposed at each level.
Example: o |
DISPLAY 3 D1 AT D2=5 THEN DISPLAY 2 El AT E2=7
The systenm u}li stop aftér displaying 2 £1¢ts, It will also stop

after cisplaying 3 D1?s. This may require entering NEXT twice to
resume output. ’
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ABITHBETIC EXPRESSIONS

In the previous examples the selection conditions presented were
alt in the form

name relational-operator value
8.9.

D1 > 5
D3 =7

The systems in addition to numeric and alphabetic literals, also
allows arithmetic expressions in selection conditions, €.g.

D1 > D2+0D3
D4 < ((D2¢D3)*D4)/D5
07 > D8

The arithmetic operators allawed in these arithmetic expressions
_are:s

+ add

- subtract
* nultiply
b4 divide

DIV integer divide
MOD modulus

The rule as to what identifiers may appear in an arithmetic
expression is: all the terms appearing in the expression must be
capable of yielding a value when the record containing the item
to the left of the relational operator is loaded.

For exampler» given the database:

‘D
D1 NUMBER
D2 NUMBER
D3 NUMBER
E DATA SET
E1 NUNBER
E2 NUMBER
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LEGAL exaaples

SELECT D1 > D2

SELECT D3 > (D1+D2)

SELECT VIA Ds, SELECT E2 » E14D1
ILLEGAL exanmples

SELECT D1 > D1+E2

"Note: A value for E2 cannot be derived as no E record has been
selected.
EUNCTIICONS

Sosetimes it is necessary to select a master record as a result
of some function of its embedded dataset.

BOCLEAN FUNCTIONS
For examples suppose for each employee there is an eambedded
dataset containing job  history information. Suppose it 1is
desired to know the names of everyone in DEPT=6700 who has been
an ENGINEEK.
Example:

DISPLAY NAME WHERE DEPT=6700 AND ANY(CJOBCLASS="ENGINEER™)
The condition

ANYC(JOBCLASS="ENGINEER")
is a Boolean function as it yields a truth value

TRUE or FALSE.
The system will select only DEPT=6700 records. For each of these
selected recardse the system will search the employee®s job
history looking for a job class of engineer. If any are found.
the system will display the employee's namee.
The condition within the parenthesis may be a complex condition.

Example:

ANY(JOBCLASS="ENGINEER™ AND TIMEHELD=18)
ANY(JOBCLASS="ENGINEER™ OR JOBCLASS="MANAGER"™)

The second form of the Booleam function is ALL. For examples,

DISPLAY NAME WHERE DEPT=6700 AND ALLCJOBTITLE="ENGINEER™)
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This example 'uoﬁld- display the names of all personnel in
DEPT=6700 who have only held positions of ENGINEER.

ARIJHIMETIC EUNCIIONS

Suppoase there is a BANK data set. Each bank record has an
embedded STOCK data set Wwhich contains information about stock
the bank owns. A Llist of banks which oun more than $1,000,000 in
stock is required.

Exaaple:
‘ _DISPLAY BANK=-NAME WHERE SUﬂ(SfOCK-VALUE) > IOQOOCO
The expression

SUM(STOCK=VALUE)

is an arithmetic function. In addition to SUM, the system allowus
AVERAGE», MAX» MIN» SUM OF SQUARES, MEAN SQUARE, VARIANCE and
STANDARD DEVIATION (see FORMAL DEFINITION (Section 3) for
details).

In the above examples the STOCK=~VALUE items for altl STOCK were
summed» then compared with the specified value. A condition can
be specified which allows selecting only some of the records to
be summed. ‘

Example:

DISPLAY BANK=-NANME
WHERE SUMCSTOCK-VALUE 'WHERE TENDOR=TABC™) > 1000000

This example would disblay bank=-names for those banks which owned
more than $1,000,000 in Company ABC.

A special type of arithmetic function is the COUNT. COUNT will
count the number of occurrences of some condition within the
embedded dataset. For example:

DISPLAY BANK-NAME WHERE COUNTCTENDOR=TABC"™) > 9

This example would display the names of banks owning more than 9
stack certificates in ABC Company.
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EUNCTICN DISPLAY

Arithesetic functions (but not Boolean functions) may also appear
in the display item List.

Example:
DISPLAY BANKNAME» SUM(STOCK=VALUE) FOR STATE = "NEW-YORK"

Mhen using FURCTIONS within a selection condition or display
List, it must be remembered that at Least one term associated
with the function must be in a4 dataset embedded within the object
dataset of the SELECT/DISPLAY expression. Given a data base
which contains: -

D DATA SET
D1
D2
-E DATA SET
E1
E2
Legal:

BISPLAY Dl» SUMCELl) AT D2>0 AND AVé(E2)>50
Not Llegal:
DISPLAY El, 50M(D2)
astZ is not in a dataset embedded in E.
One can always .
DISPLAY AVGCSALARY)» MINCSALARY)
where salary is an item of the disjoint dataset PERSONNEL .
Cautijon: To compute the values fdr the various functions it wmay
~be necessary for the system to access every record of

the dataset involved; thus it may take some large
amount of time toc produce a result. 4

NYIRJUAL I1JEMS

It is sometimes desirable to compute and/or display a value which
is not physically held in the database. For example it may be
desirable to display a person's weekly salary but only
HOURS~KORKED and PAY-RATE is5 held in the dataset.

The concept of Virtual items 1is lmplemented to handle th!s» For
example the system allowus
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VIRTUAL SALARY = HOURS=WORKED*PAY~-RATE

The system would remember SALARY and treat it as if SALARY were
.an actual item. The user can then use this virtual item iin a
display item list ar selection condition.

Example:

DISPLAY NAME» SALARY IN DEPT=6700
DISPLAY NAME, DEPT AT SALARY>400.00

Any form of arithwmetic expression is allowed to the right of the
®"EQUAL"™ sign in the virtual text. The rule is that the 1items
sust ke <capable of yielding a result when the virtual item is
referenced. For exaamples given the database which contains

D DATA SET
D1
D2 : ’ .
E DATA SET : .
E1l ' :
E2
Given:
VIRTUAL DX = D1+D2
VIRTUAL CE = E1+4D1
Note: Since 0 eiist when E exists  the virtual DE <can contain

items of D and f.

Legal:

DISPLAY DX AT D2 = 50
Not legal:

DISPLAY DE AT D2 = 50

Note: Since E does not exist when D exist the E item (E1)
cannot be part of the virtual DE. . A record not selected
error will occur.

The arithmetic expressions associated with a virtual may also
contain arithmetic functions. For example

VIRTUAL DX
VIRTUAL OY

C1+SUMCEL AT E2>20)
AVG(EZ)

It is advantageous in terms of system efficiency to associate
arithmetic functions with v¢irtual identifiers. If a function
appears. in a display item list or selaction condition, the system
must evaluate the function each time the function is referenced.
Howevers, if the function is associated with a virtual, the systenm
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"remenbters” whether a function has been evaluated ands if so» the.
value of the function.

Note: The system also recognizes wWwhen the value of such a
function becomes meaningless and will re-evaluate it when
necessary. '

UNDEFINED IIEMS (values print as hyphens)

There are several cases where references can be made. which can
result in undefined situations. These cases may occur either in
a display Llist, a selection conditione or an arithmetic
expression. The undefined cases are as followus:

1. The value of an item is NULL (as defined in DASDL).
2. The value of a function is undefined. For example:
AVG(E2 where E1>100)
énd there are no records where E1>100.

3. Variable format records are used and a record was loaded in
i which the specified item does not exist. '

4. The process of evaluating an arithmetic expression would have
resulted in division by ¢» or an attempt was made to generate
a nuamber exceeding the hardware capacity (integer overflows
exponent gverflows or exponent underflow).

WHhen an undefined situation is encountered in displaying an item,
two hyphens are printed in lieu of a3 value. ’

The occurrence of an undefined situation becomes slightly more
coaplex when encountered within a selection condition. For
example

SELECT NOTCA=B) OR C>50
if either A or B is undefined the selectional expression
NOT(A=8)

is false regardless of the presence of the NOT and regardless of
the relational operator used. The record would be selected only
dependent on the truth value of the relational expression C>50,
However if C- was also undefined, for the current record being
looked ats then the record would not be selectede.
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UNQUGTED ALPHA-LITERALS

When entering selection conditions in various inquiry statements»
relationships in the form:

<ALPHA=ID> <RELATIONAL> <ALPHA-LITERAL>

are encounterede. ALPHA-LITERAL is defined by a quote (%),
followed by one or more charactersr, followed by an ending quote.

Example: “THIS IS AN ALPHA-LITERAL™

One of the most frequent terminal wuser errors is to fail to
bracket ALPHA-LITERALS by the beginning and ending quotes.

The INQUIRY system will recofnize alphanumeric strings as alpha=-
numeric literals even though guotes are not used.

Note: An- alphanumeric string is defined as a series of
characters containing cnly lowercase A-Z, uppercase A-Z
and the nuaeric characters 0-9. Special characters are

not allowede.

However, since the use of unquoted-alpha-literals can be mis-
interpreted bty the system (discussion follows)» the following
option can be utilized.

>=== OPTION QUOTES =======-cmemcmececccecccccececcmncmcccanacaca)y

.—------‘-—'-.--------.- TRUE -------)l

! { == FALSE ======>]|

1. If quotes or quotes = TRUE, then all alpha-literélS‘must be
quoted. This is the default set on initializing INQUIRY.

2. 1f quotes = FALSE then

a. An alphanumeric string will be recognized as an
alpha-literal when used im the proper context.

b. Alpha-literals containing special characters ($%&) and
blanks must be quoted.

c« Even 1if quotes = FALSE» quoted alpha=literals are
atlowed. '

As previously stateds the system may misinterpret the user intent
when unquoted alpha-literals are wused. For the following
discussion and examples, A represents an _alpha identifier in the
data set D. ’ . : ‘
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Exasple 13

1234
12A856

SELECT
SELECT

A
A
An unquoted alpha~-literal whith starts uitﬁ numeric characters
will not be misinterpreted.
Example 2:

SELECT A = X13
X13 is the name of the data base iten. In this case the system
cannot know if the user wanted the value of the identifier X13 or
the alpha=literal "X13". The system will assume that request was
for the identifier.
Example 3:

DEFINE X13 = RST - i
and then

SELECI A = X13
The system will see this as if the user had entered

SELECT A = RST

If the atlphanumeric string is the name of a define, the define
will be expanded and the text of the define used.

Two safeguards ex1st Wwhich can be used to determine 1f the systeam
u!ll recognize the user intent.

a. If a SHOW X13 is entered and this results in an unknouwn
identifier or invalid option errors, then X13 will be accepted
as an alpha-lnteral. .

b.- Given that a selection expression has yielded 'unexpected
resultss, entering a .

RECALL D
where D is the data set namer» will indicate what was scanned

by the system as any ungquoted alpha-literal will be
redisplayed as a quoted a{pha-literal;‘
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QUIPUT EORMATTING

The display of data on the terminal is under the control of the
gsetting of the TERMINAL FORMAT attribute HEADING, TAB and SINGLE.
(See TERMINAL verb in section 3).

The default setting when more than one record is being displayec
is HEADING.

The default settlng when only one record is being displayed is
TAB.

HEADING
This format attribute can be set by eﬁtering
TERMINAL FORMAT HEADING
The output display will be in the forms

N1 N2 N3
Vii vie V13
Va2l vze -v23

where N1» N2 and N3 are the names of the items and

Vi1l is the value of N1 in récerd 1
- ¥12 is the value of N1 in record 2
etc.

In some cases the size of the display List will be such that all
the names and/or values Wwill not fit on one line. For this case
the output will be in the form: :

1:N1 N2 N3
2:N4 NS N6
1:vi1  viz V13
2:Vi4 V1S V16
1:v21 V22 V23
2:v24 V25 V26

where N1 thru N6 are the names of the items and the Vij are the
values of the items.

Assocnatiﬂn between names and values ‘is made by Line number and
posntwon ulthtn the line.

The number of tltle lines and value lines for a single record may
be such thats, for a crt devices the screen would not be large
enough. The first time the system detects this it will
automdtically reset the FORMAT attribute to TAB.
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This format attribute can be set by entering
TERMINAL FORMAT TAB
The output display will be in the foram:.

N1=V1] N2=V2 N3=v3
N&=V4 N5=V5

The intention of the TAB format is for the case where the display
list output <cannot fit on one screena Fach name = value

combination will start at a TAB position where the TAB stops are
every Sth position starting at character position 2.

SINGLE
This format attribute can be set by entering
TERMINAL FORMAT SINGLE
- The output display is in the form:
N1=V1
N2=v2
N3=v3

That is one name and value per line. -The.intention of the SINGLE
attribute is for those terainals which have small line widths.
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QMSZINQUIRY DEEINITION
STATEMENTS

AJIACH

ATTACH ====e==s=cecece- <data-set=id> ====-—esmecccccccececccacca>y

1. ATTACH is used to cosmbine a structure with its owner to
provide - automatic selection tooping between the two
structurese. .

2. Data-set-idr e.g.» Xir must be an embedded structure already
specified in a SELECT/CISPLAY command (this implies that Xi-1
has also been previously specified). ’ .

3. 'Subsequent to this command» whenever a record is selected for

Xi=1» a record will be automatically selected for Xi. In
addition,’ whenever Xi is exhausted, Xi=1 will be
automatically selected. Thuss this command "joins™ the two

structures.

4o Note that Xi is by default attached to Xi-1, if- both
structures are given in the same SELECT/DISPLAY command and
are not subseqqently DETAEHed.

5. I1f Xi is already attached to Xi=l» this command is ignored.
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CLEAR

CLEAR ========== DECLARATIGNS ======m=mo=comceomceomaeeaaaaasy

1.

2.

3.

4a

| 1
'-----__—— GENERATES --------o--n----—-—-)'
1 !
jomm==== VIRTUALS ========m==cmc=caccac>]
! |
l-====== DEFINES =========me==cceemacac>]
| 1 S |
{ == <define=id> =>1 |
! _ - i

.------p (id) ----------—------—----—-—)'

The CLEAR statement causes the system to clear the text

declared by a CEFINE» VIRTUAL», or CGENERATE statement.

The keyword DECLARATIONS causes the identifier and text»
established by atl VIRTUAL, DEFINE and GENERATE statements,
to be removed from the inquiry system's set of identifiers.

I1f the keyword VIRTUALS, GENERATES, and/or DEFINES is used,
the system will clear all text of all identifiers declared by
that verb. For the special case :

CLEAR DEFINES <define-id>
only the <define=id> will be cleared.
If <id> is wused»r it nmust be the name of an identifier
established by a DEFINE, VIRTUAL. or GENERATE statement.

This <id> and 1its text will be removed from the inquiry
system's set of identifiers.
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DEEINE

gption 1:

DEFINE ==----=-=- <define-id> === = “r= <text> =-=-===c-ecc—--wc-co>y

Option 2:

1€~ 5 ==1{
H l
DEFINE ~===== <define=id>» === ( ===<pard=== ) == = == text> ==>#

1. DEFINE establishes the given <define-id> as an abbreviation
for the given text.

2. O0Option 2 is the parametric define. It allows a portion of
text to be definedr with the rewmaining portion being supplied
at ¢the time the <define id> is referenced. The <par> is a
name meeting uniqueness requirements. For example:

DEFINE GETCA»B) = DISPLAY NAME AT A = B

The identifiers A and B are formal oparameters. When the
«<define~id> is referencedr the text which appears in the
position of the formal parameters is inserted into the define
text at the position where the formal parameters appear. For
example:

GETCEXT»2364)
will cause the systen to Msee” the statement?
DISPLAY NAME AT EXT = 2364
3. References to defines may appear anywhere a name may appear.
However, file names and formal parameters are not treated as
references to define~ids.
4. The text of the define may contain references to other
detines. A define may not contain a reference to itself and
the referenced define text may not contain any define

referencese.

Se Téxt for a previously established define may be changed only
by: . ‘ .

a. CLEARing <define-id> and re-entering the DEFINE, or:
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b. RECALLing DEFINES <define'id>n EDITing and REPEATing.
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DETACH

DETACH ======te=ceccee cdata=set=id> =====emecomcccmcmaccacnaansy

1. DETACH is used to separate a structure from 1its owner 1in
order to prevent autoratic selection looping bhetween the two
structures.

2. The <data-set=-id>» e.gs.r Xis, must be an embedded structure
* already specified 1in a SELECT/DISPLAY command (this implies
that Xi=1 has also been previously specified).

3. ' Subsequent to this cosmand, whenever Xi-l is5 selected, X1
will be marked as having no current record selected;
whenever Xi is exhausted» the system stops with an

appropriate message.

4. Note that Xi is by default attached to Xi=1 if both
structures are given in the same SELECT/DISPLAY command. It
is necessary to DETACH Xi to prevent automatic selection
Ltooping between the two structures.

S. If Xi and Xi=-1 have been previously speci fied» but in
different SELECT/DISPLAY commandss, and if they have not been
subsequently ATTACHed, they are by de fault DETACHed.

6. If Xi is already detached from Xi-1, this command is ignored.
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DISPLAY (Current)

DISPLAY =====s====== gdisplay~list> ==wmmeeescccccceccmamccaaaa>y
- ' |
! . - |
] | I
l=== ALL =====<= Qf === <data=-set=id> ====>|
i | |
] ]

1. Display on the user?®s te}ninal the values of:
a« Items specified by the <display tist>; or
b. ALL.items of <data-set-id>» if given; or
€. ALL items of the most recently~-selected structhré._

2« All items to be displayed must be contained in structures for
which there are current records selected. Referencing other
items will result in an error. ftems need not all appear in
the same branch of the data basee.

3. Note that ¢this command 1is a special case of the general
., SELECT/DISPLAY command. No selection conditions are givens
and no change is made in the status of any structurer nor in.
the selection conditions er display-lists», if any, attached

to any structure.

4. The ALL option means to display all items of the record. 1f
the 0OF <data—=set=id> is not specifieds then the items of the
record lLast selected will be displayed. :
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EQIY

EDIT=<===== <delim> === <textl> === <delim> ==mwcccamcccacaaaaa>y
- 1 ) ! 1

| . I= <text> ==>|
REPEAT >1

1. EDIT alleows wmodification of the current text buffer of the
DMSZINQUIRY system (see SHOW and RECALL).

2. EDIT searches for the literal aphearance of <textl> 1in the
current text buffer.

3. If <text2> is not specifieds then <textl> is eliminated from
the current texte. :

he If <text2> is specifieds then <textl> is replaced by <text2>.

5. The delimiter <delim> c¢cdn bUe any special character not
appearing in <textil>.

6. The REPEAT verb can be followed by the EDIT syntaxs; this is
identical to EDIT... followed by FEPQAT. .
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GENERAIE

GENERATE === <temp~set=id> ==== = === (Kselect=spec> =====re====>3§
- { . {
I=- <temp=set=exp> ==-=>|

<temp-set-exp>

<temp-set~id> =e=reevacvsancnccnccn s r s e cecsdra e s nccccna==)]]
i ' |
=== AND ====== <temp-set-id> =->]
] 1
{=== QR ===>1{
{ |
I=== %+ ==>|
1 t

1. Generates a temporary subset of structure X:

a. satisfying the given <select-spec>, or
- b. equal to another temporary subsets, or
) €« equal to a set fungtion of two other temporary subsetse.

2. The temporary subset sa generated may be subsequentliy
referenced by the given <temp=set-id>. It wmay be used
wherever X may be used.

3. All temporary subsets used must be subsets of structure X.
The two <temp-set-id>s in the <temp-set-exp> must be
different.

4., The permissable set funcdtions are:

AND
OR

set intersection
set union

set difference
exclusive OR

0 s oo

+

5. For details of <select~spec> see SELECTION CRITERIA.

6. X must be a disjoint structure.
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HELE
"ELP L L L R AL L L X L L R L PR LR R L LI AL LR L L L L LD |
1 . | . 1

l==== VERP =====eecmcecmccescceccccnccnaa>]

1 IO | (|
l=== <yverb-nage> ====>{ ([=- SEMANTICS ==>I|
1 . 1
f=== <syntax=itew> ==>|-

1. The HELP verb supplies information to a user on how to wuse
DMS/INQUIRY.

2. If HELP is entered following an error output, the system will
display an explanation of the error encountered.

3. HELP VERB will display a list of all inquiry verbs.

4. HELP <verb=-name> wWill display the syntax diagram of the verb.

5. HELP <syntax—-item> Wwill display the syntax of the syntax
item. Note: a "syntax-item™ is any name appearing between

®¢® and "3Y in any syntax diagrame.

6. If the SEMANTICS option is USéd; _then the semantics will be
displayed instead of a syntax diagram.

7. Any <verb-name> or <syntax-item> must be spelled exactly (no
abbreviations). : . .

8. The file DMS/HELPINQ must be present.
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NEXT

Option 1:

NEXT D D D D R A3 R G D G5 D R P D D W) D D D WD VR P R S W DGR T SN A S WP W) D D AR W TP AR P D W W e e W ) '

- ! ‘ l
l=== <data-set=id> ===>|

Option 2:

NEXT LR LD DL L L L LT LR ? --n-----do---—---u-r------c------—-)#

B

Option 1
1. Continue the selection of records as previously specifiéd.

2. If no <data=set=id> is givenr» continue the selection process
of the most recent command at the point at which it stopped.

3. 1If <data~set=id> is givend e.ge.» X» continue the most recent
command which selects X at the point where it selects a
record from X. This need not be the point at which the
command had stopped. )

Option 2

1. NEXT? asks the system to display the name of the next data
s'et to be selected if NEXT is entered. .



BURROUGHS CORPORATION : COHPANY'CGNFIDENTIAL

COMPUTER SYSTEMS GROUP . 81800781700 OMS/INQUIRY
SANTA BARBARA PLANT P. S. 2222 2566 REV. A
QEIIONS

OPTIONS ====== PRINTER =====ie=cesssccecsecomcsscmemmmamnamoan=>]
‘ === TERNINAL =======s==mcsmcmceccmcacceaoaacac>|
| {
J=== COMMENTS ========memmeemccemcccccccaccacc)|
1 : ] | i
I=== NULL ======>1  {=== = === JRUE =-====>]
{ 1 t [
I=== QUOTES ====>1{ = FALSE ==->1

1. OPTIONS allows a user to control certain actions during his
session. :

2. TERMINAL causes output from DISPLAY statements to go to the
user?'s terminal. This action remains in effect until PRINTER
is set. TERMINAL is set by default during initialization of
INQUIRY.

3. PRINTER diverts output from DISPLAY statements to a printer.
This action remains in effect until TERMINAL is set.

4. Setting TERMINAL or PRINTER can be done at any timee.

5. CCMMENTS or COMMENTS = TRUE causes the quoted comments to be
displayed along with identifiers when using the SHOW command.
COMMENTS = FALSE suppresses the display of those comments.
COMMENTS is FALSE by default. '

6. NULL = FALSE will NOT display the names of items whose value
is NULL when TERMINAL FORMAT TAB or SINGLE is used.

NULL or NULL = TRUE 4«the default) displays all items
regardless of value. :

7. QUOTES or QUOTES = TRUE (the default) causes INQUIRY to
require quote marks to bracket all alpha~literals.

QUOTES = FALSE causes INdUIRY to recognize alphabetic or
alpha=numeric strings as alpha-literals when associated with
alpha variables. ‘ :
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ERINIER

PRINTER =====eeccececscccaccmcccenmacccecc e eccceceece e emanane=)]
- ] !
' |(me=eemcmcccrcane , ccvmecemcccanaacn]
] 1
| ===== PAGE =========<== <integer> ==>|
i | 11 i i

i i= WIDTH =1 1+ = =} I
i : : -1
I~ FORNAT =========== HEADING =======>|

| S I | ‘ !

] i
t= SINGLE ========>]

1« PRINTER allows the wuser to display or alter printer
attributes.

2« Entering PRINTER with no other. option will result in a
display of the current printer attributes.

3. PAGE is the number of lines per page.

4. WIDTH is the number of characters per line.

S. The FORMAT option controls the way data is formatted on the
printed pagee. See QUTPUT FORMATTING for a discussion of the
FORMAT attribute. . :

6. The printer attributes are active only if OPTION is PRINTER.
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QUll

1. AQUIT terminates the inquiry of a database.

2. Used only when the user is finished. It is necessary to
re~initiate DMS/INQUIRY if further inquiry of this or another
database is desirede. ’ :

3. If any text associated with a DEFINE. VIRTUAL, and/or

GENERATE statement has been added, deleted or modified,
entering QUIT will result in the warning: '

£ DECLARATIONS NOT SAVED | : o

‘Entering QUIT (Cor a null input) will result in the

termination of INQUIRY without the text being saved. To save
the text, enter SAVE (see SAVE verb); INQUIRY will abort the
termination process {if anything other than QUIT, SAVE or a
nall input is entered at this point.
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RECALL

RECALL ---- <data-set=id> ===-=ececcccrcccccccccmccncncancaacaa>]

1.
2.

3.

he

i ' ‘ ]
'--- <temp-set-'d> -q---—----m-—-—'-)l

i ]
'—-- <virtual-id) --—---’--'-_------>l
1 ' 1

=== DEFINE === <define~id> ========>]

This verb places the text assoctated with Identtfler into the
current text buffer.

I1f <data=set=id> is specifiedo then the SELECT and/or DISPLAY
text associated with the gdata set is placed into the current
text buffer and displayed.

If <temp-set-id> 1is specified, thé GENERATE text is placed
into the current text buffer and displayed.

If <vvrtual id> is specified., the VIRTUAL text is placed into
the current text buffer and displayed. .

If DEFINE <define-id> is'specifiedp the text associated wWith
the define-id is placed into the current text buffer and
displayed.

In all cases» the RECALLed text can‘be'ED{Ted and REPEATed.
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BEPEATX

REPEAT AL R L L EL L L AL E L AL EL L XL ] -—----.---------------—----> 4

- ! ' 1

1.

3.

| ¢== <data-set=id» ==->1

REPEAT by itself will reprocess the currenf text buffer (see
SHOW and RECALL).

It is anticipated that the REPEAT verb will be used following
an EDIT or RECALL statement.

REPEAT <data—set-id> will begin the setection process for the
select -and display specifications associated with the
specified structure as well as SELECT and/or DISPLAY
statements associated with attacheds subordinate structures.
Note that though the owner data set of <data-set-id> is

attacheds there is no automatic selection of the next record

of the owner.
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RESIQORE
RESTURE -----?--—-—-—--------------------i-_---------—-------_-),
oew l ) o 11 L
{ t t== CVERWRITE ->1I

'---?--—---—--—---G <file-name) -->|
1 i {

l--_b--— * ------)' ‘
! I ]
t= (<usercode>) =>1 i
! '
‘1== 2B1800-file~identifier> ==e===>|

1. RESTORE reloads the text from the file previously SAVEd.  If
the file does not existr the user will be so informed.:

2. If the option OVERWRITE is not useds id*'s that already exist
Wwill not be overswritten from the file.

3. If the option OVERWRITE is useds the text associated with
existing id*s which have the same name as id'¥s on the file
will be replaced from the file. '

4. The verbs SHOW GENERATEp. SHOW DEFINES» and SHOW VIRTUALS can'
be used to determine what is loaded.

5. To reestablish the contents of temporary sets, it will be
necessary to RECALL and REPEAT the desired set id's.

6. The <file-name> is a 10~character file identifier.

s a full file identifier
er syntax, specified in the

T« The <B1800-file~identifier>
conforming to B1800 file identif
MCPII Product Specificatiene

i
i

8. If an asterisk (x) 1is specifieds the file is assumed to
" reside on the system diske. o

9. If a (usercode) is specifieds the file is assusmed to have
that (usercode) as a multifile=id and is assumed to reside on
the default pack for that usercode.

10. If the specified file does not exists, DMS/Z/INQUIRY will give
an error and continue proeessing.
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SANE

SAVE .-c-—-_-- i‘---------'-.--------------\----—-- AL L LR ELEL LY DS §

| === cerccccmcccccnnnc== gfile~name> =~=>|

| { ' 1

l------n * --------)‘ .

) _ ] 1

I== (<usercode>) ==>| » i

) o

l=- <B1800~file~identifier> ==~wecccc=c==>|

1.

2-

e

5.
6.

1.

SAVE saves the text associated with DEFINE, VIRTUAL and
GENERATE statements. '

If » precedes the <file name>» the file saved becomes a

.system file.

If <(usercode)> precedes the file name, the file will be
saved in the usercode directory.

If neither a ~ nor a <(usercode)> precedes the filenamer, the
file will be saved in the terminal user's directory.’

See RESTORE to recover the text SAVEd.

The wuse of the prefix +« or <(usercode)> may cause the
termination of INQUIRY without saving any text dependent upon
the security clearance of the terminal user.

The <81500"file-identifier> is a full file identifier
conforming to 81800 file identifier syntaxs as specified 1in
the MCPII Product Specification.
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SELECT/DISELAY

ccneesl[SPLAY=====<Kdisplay=specr === =rermeaccccnercrcccnccncnncccacccx=)ff
I B : | I o v [ |

1 11 |

i I 1 1

§===SELECT~==<select~spec>==>] |== , «=REPEAT-=-<data-set=id>=->1|

€T R BT R D S W S WD ww®w > » L L X T Y W W TP 2T K L R TR EL X L EX T R X ¥ ]

| { L]

1 v N

1<=THEN=====d==]
In the syntax diagram abover each <display=-spec> or <select=spec>
contains selection criteria for one structure;’ - P Xir at
nesting level . Assume that the entire command contains
selection criteria for several Llevels of embedded structures:
Xn» Xn+l, - - er Xk The command specifies the current
select/display information attached to data set Xi. If the

cosmand does not spec1fy proper syntax then none of the data sets
current information is changed.

The basic action of the command is to select one record from each
structure Xi (n<=i<=m) which satisfies the selection condition
for Xi. In additions, certain items are displayed on the user's
terminal each time a record 1is selected by a DISPLAY clause.
This action may be repeated automaticatly wuntil all selected
structures are exhausted, or» under certain conditions, the
action will periodicatly stop and wait for further input (€<.Ges
NEXT) from the user. 5

1. The DISPLAY and SELECT clauses must be arranged so that the
structure Xi is embedded in Xi=1 for n < i <= nm.

2. The limit, if present, is an integer constant >0.

3. All Xi» iz<n» must have already teen selected; ie€er» there
must be a current record for Xls X2sr eeer Xn=1.

4. The selection criteria and display Lists for all data sets of
the tree for Xm (except Xw) are set to emptys and those
structures are marked as having no current records.

5. The «<select-spec> or <display-spec> for Xi is "attached"™ to
structure Xi. That iss the given selection criteria and
<display-list>s are remeambered for subsequent wuse. Any
previous criteria or. lists are discarded. ’

6. Records are selected from the Xi in order of the nesting
level. For each Xi selected by a DISPLAY clause, items are
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displayed as soon as the record is seledted. This process

. Te

9

10.

11.

12.

13.

14.

15.

16.

continues until one record from each Xi has been selected.

If Xm (the innermost structure selected) is pot selected by a
DISPLAY clause» the selection process will stop after
selecting a record from Xa, and wait for further input.

If Xm §is selected by a ©DISPLAY clause, the system will
continue to select and display records of Xm.

If a Limit is associated with any Xi» this value 1is tested

prior to attempting to select a new record from Xi. 1€ the
Limit is exhausted (zero)r the system will stop and wait for
further input. Otherwisae, the limit is decremented and the

selection process continues.

If» for any Xi» where i>ns no mare records from Xi satisfy
its selection criteriars the system will select a new record
from Xi-1 and then continue the selection of Xi in the new Xi
structure. Whenever Xn 1is exhausteds, the entire process
ends.

Whenever Xi is selecteds the limit values for all structures
embedded in Xi (Xi+l) are reset to their original values.
Also all data sets of the tree structure of Xi (except Xi)
are marked as having nc current record.

Whenever the system is stopped and waiting for further inputs
the command NEXT Xi (fcr n<=i<=m) may he employed to <cause
the system to continue the selection process just described
mith the next Xi record which satisfies the selection
criteria for Xi. Xi need mot be the structure about to be
selected when the system stopped. Exactly one record s
sielected from each structure Xir Xitl, cea» XMa :

The command NEXT is identical to NEXT Xi» where Xi was the
next structure to be selected when the system stopped.

Note that whenever the systeﬁ stops to wait for further
input, a consistent set of records exists as current recordss
one from each structure Xl, X2Z2» <.er Xis» i<=m.

For purposes of automatic looping» note that the structures
Xns, ... Xm may be considered part of a single set of nested
Ltoops (Xj is attached to Xj=1» n<j<=m). That is» wWwhenever a
record of xi» n<=i<m, is5 selected, records are automatically
selected for all Xje i<j<=m3; and whenever any Xi» n<i<=mr is
exhausteds a record is selected from structure Xi-1. Prior
to this command», if Xn had already been specifieds and was in
fact attached to structure Xn=1» it is now detached from
Xn=1. Also if Xme¢l had previously been attached to Xms it is
now detached from Xm (See ATTACH and DETACH).

The REPEAT clause is used to cause automatic looping outside
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the normal family of ewbedded structurese. If the REPEAT
clause (e.g. REPEAT Z) occurs after selection criteria fors

says, Xi» then the REPEAT clause is attached to structure Xi
(Same as SET Xi to REPEAT 2). After a record of Xi is
selecteds Z is automatically REPEATed. AllL of its automatic
selection and display will take placer, just as if REPEAT Z
were entered after the selection of a record of Xi. MWhen the
REPEAT Z action is completeds the processing of the original
family (Xi) resumes in the normal mannere. Note that if Z is
an embedded data set “that 1is attached to its owners, the
automatic selection includes only attached data sets easbedded
in Z. The REPEAY may not require record selection from data
sets at a higher nesting level of the btranch XleeeXnNeoXieoeaeXm
where X1 is a disjoint data set. :
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SELECYION CRITERIA

<select=spec>

cemescmccccces= <cONditioN> =~==cccemcrecccncrcencnrccemeceansecss===>>
LI | | |
1 1= AT =>1 . ‘ . "
I : 1

'-----u------ <s truc ture- i d) --------u---c-----—---’--------—---)'

1 ] | |
I= VIA =>1} ’ A 1= AT == <condition> =>1

P evmmaw u--—--p—-------------.-—------—----o------‘---------—---—--—-——-‘-)#
l ‘ !
j==== » SORT ==== <sort-spec> ====>|

<display-spec>

~Option 1: ) \

LELE L LD LEE LR Il . (disp"ay- l"st> CE P T R P P L L P PR R %Y

1 ! t 1
I=<linit>=>1 1= VIA == <structure=id> ==>|
PP ELEEY LT ELE L) AT - - <condition> - A W e e e --------—----—-------)#

LI |
== » SORT == <sort=spec> =-=>I|

Option 23

LR T N R ¥ N T X T X X T R R X X ¥ L E X N X R T N J (Struc ture-id) MGG s M EmmEmm -y

1 1 | {
I=<timit>=>F 1= VIA =>1

))--—--------—---?--------—‘-—-------‘o--—-----—----—------—----- ----- )#

[ ‘ [ | 1
I- AT == <conditicon> =>} I== , SORT == <sort=spec> ==>1"

1« "WHERE"» "IN"» "FOR"™ and "3a"™ are synonyms for "AT".
2« "USING™ is a synonym for "VIA".

1. A condition is a general ' boolean expressions, involving
<boolean primary>s combined by AND»,» OR, and Parenthesis (See
SELECTION CONDITION for details)e. v

2« Selection criteria w«ay contain either or _both of two
components, the <structure-id> and the <condition>..
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3. If a <structure=-id> is specifiedr that structure is used to

6.

access recordse. The <structure-id> may be a data set, an
automatic or manual subset, a temporary subset or a link. In
all cases» the data set from which the records are ultimately
read is the structure, (X)» to which the selection criteria
are attached. Records are accessed in the order of the given
structure. - If a <condition> is not givens, all records are
selected. The keyword VIA is optional in most cases; its
use aids in the processing aof the command, but it has no
effect on the meaning of the command. I1f no structure=id is
specified (then there must be a condition), records will be
accessed by whichever structures the system determines to be
the most efficient in satisfying the condition.

The condition specifies certain relationships which must be
satisfied by 1items. in a record 1if that record is to be
selected (See SELECTION CONDITIONI.

The SORT OPTION allows records to be selected (and displayed)
in the order of one or more keys. See SORT OPTIGN for

~details.

Limit is an unsigned integer dreater than 0.
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SELECTION CONDITION
dition>
'(_—p---.---,--c_-—-_‘-——qc_.--‘AND _-——---—'-'-l-----------l
A ' ' !
‘<-‘---.-9--_--,-,-,-.--¢.-4-- OR -—--n---—---,—-------'
i 1
] T | {
! I l===== <boolean=primary> ==>|
I==NQT==>1 1| i

jo== ( ==<condition>== ) =»=>|

<boolean-primary>

|
|

sher

1.

2e

3.

4.

mmme= <JEXP> ==m=eccescecce= <relop> ===- <ae§p> ceseccccca=>y
o |

¢alpha=~itea> ===wme=wwee= relop> == <alpha=literal> ===>|

:— <alpha-item} -->: :

<boolean-function> ---r---------é---------------------->:

e <relop> is

SPELLING MEANING

EQL, = CEQUAL)

NEQ, == (NOT EQUAL)

L35S, < (LESS THAN)

LEQsr <=p > (LESS THAN OR EQUAL TO)
GTR» > (GREATER)

GEQ, >=» =< (GREATER OR EQUAL T0)

The <condition> 1is a generalized boolean expression
consisting of boolean primaries ANDed/0ORed together. The use
of parenthesis allows the ANDing/0Ring of conditions to form
comp lex canditions. '

The '<boolean-pfimary>‘establishes a truth value dependent on
the relationship between two values.

The <aexp> is a general arithmetic expression 1involving at

least one  arith-~item (i.e.» items of type NUMBER) of the

record to be selected.
The <alpha-item=1> is an item (see <item>) of type ALPHA.

The object dataset of the selection expression will be
determined according to the algorithu<specified in Section 2.



2T

BURROUGHS CORPORATION ' COMPANY CONFIDENTIAL

COMPUTER SYSTEMS GROUP 81800/81700 CMS/INQUIRY
SANTA BARBARA PLANT Pe S. 2222 2566 REV. A

6. Precedence of evaluation of logical and arithmetic operations
is as specified in the DASDL standard.
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DISELAY=LIST

<display-List>

'(----n-----u-- » —u----«---u---—--'

l ) 1

JEecscrscomcacs eanen oo oo <itel> —--—-_----u-----——----—----—---—---—)#

! ‘ |
l== <occurrence=segment> =>|{
i !

<occurrence-segment>

fier> | t ) . '
I Igm=== , ====] | | |K=====eces , cccececcca=] |
1t [ I | | ’ 1 !
{===0F <quali ===>Ft 1= (=-<sub === T0D ==<sub =====) =>|
fier> scriptl> scriptz>

A <display-list> specifies items to be displayed on the
user?®s terminal.

ALl items wmust be contained in the record being selected or
in data sets having a current record.

An <occurrence-segment> is a short-hand notation representing
several occurrences o¢f an occurring items, beginning with
<subscriptl> and ending with <subscript2>. Subscriptl and
subscript2 must be unsigned integers. An occurring item with
no subscripts 1s an <cccurrence-segment> specifying all
occurrences of the itenm.

The term <item> includes virtual items, defined by the
terminal user with a VIRTUAL statemente. Virtual items wmay
not be qualified (all have unique names) and they may not be
subscripted. : : ’ :
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30RI OPYION
<sort-spec>
‘<---~------—------ ’ '--_------------_---'
] | ]
sesecmsesescetececceaas Ckey-item> ===wc-e=== ASCENDING ========>17
! ' t ]
I== ON ==>1 - I=-== DESCENDING ==>1

<key-item>

' ]
I= <numeric-item> =>|

The keywords may be abbreviated where . the mininue recognized
abbreviation is the underlined part below?

. ON ASCENDING

- b - ol

DESCENDING SORT

- - - e - -

1. The SORT Option allows selecting or displaying records in
order of a specified key. '

2. The SORT Option is specified after the SELECT <condition> in
a SELECT or DISPLAY statemente.

3. The SORT Option may only be specified in a selection
expression for a disjoint dataset. The wuse of the SORT
Option will cause a SORT/VYSORT task to be generated to effect
the sort. :

Examples:

DISPLAY D1,D2 AT D3 > S0, SORT ON D&
SELECT D3 > 50, SORT ON D4» THEN DISPLAY E1,E2 AT E3 > O

4. ALl <key=-items> must be items in the selected data set.
Qualification of <key-items> cannot be specified.

5. If a <key-item> is an occuring item, it must be subscripted
by an integer constant.

6. The number of <key-items> specified cannot exceed 25.
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7. The SORT OQOption asscciated with .a data set can be

4.

established, w@modified c¢r eliminated by use of a RECALL, EDIT
and/or SETF statement.

The SORT verb can be used to specify core resources to be
used for sorting. The sort core specified will control the
speed of the sort processe.

SORT Option functions are as follous:

Each record of the data set that meets the requirements of
the SELECT-CONDITION is read from the data base. An entry is
made in a tag file that consists of the extracted key=items
and the data base address of the record.

The tag file is then sorted.

INQUIRY then reads the sorted tag file sequentially. For
each tag entrys, INQUIRY reads the data set recaord at the
address imdicated in the tag entrye.

From this point, INQUIRY wWwill perform as if the data set
record was obtained directly from the data setr e.ge. INQUIRY
will display items or execute the statement associated wWith
any attached embedded data sete. :

Caution: The user should be aware thats since all records must

be selecteds then sorted, before any display can occur»
the terminal resgonse may be considerably slower when
using the SORT Option.
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EUNCTIONS

<boolean function>

- ™ - ANY - - ( - s " - . 2w - - (condition) -- ) --)’
! i i S |
iI= ALL =-=>I I= <structure === HWHERE =>I
-id> ’

1« ANY vyields the truth value TRUE if any record in the dataset
meets the requirements of the condition. °

2. ALL yields the truth .value TRUE only if all records in the
dataset meet the requirements of the condition.

3. I the function is feferenced at a given nes;ing level then
the terms in <condition> must reference at least one itea in
'a dataset at the next lower nesting level.

4e I¥ a <structure=-id> is specifiedr, then only records retrieved
via that structure are considered.
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<arithmetic=-function>

de=SUM === ( ==CaEip T T e recmccrcscamas e s s T st e s sassae= ) ==)f

{ § i 11 |
I=AVG==>1 { "1 i
i 1 1=VIA <structure ~=>) I=-WHHERE <condi ->1i
I=MAX==>] . id> tion>
] i
f=MIN=-->1{
| |
1=-S5Q=-=->1
1 |
1=M5Q==>1
| |
t=VAR==>]
| |
1=STD==>1
|
1 , . -
{=SCALE===== ( ==== (3exp> ===== , ====.L3Xp> ===== ) ======>|]
1 1
I=ABS======= ( ==== <3exXp> ===== ) =eemcemccscccsccecscsaccasee==)|
N [ |
§=SQRT=>1¢ ) : |
] . i
1=CO0UNT==== ( ===<structure~jdr~===-ormecrmesccannccccnc=s ) ==>}
| l |
] {=-WHERE==<conditicn>==>{
| g |
l--<conditiond===-=-==ececcecmmonccncan==3|

1. For the above functions COUNT and SUM thru STD, - if the
function 1is referenced at a given nesting level (excluding
the disjoint data set tevel) then the terms in <aexp> and
<condition> must reference at least one item of the data set
at the next lower nesting level. For all these arithmetic
functions» if the WHERE condition is not specified then all
records are utilized to produce the function value.

2. For the functions SCALE thru SQRT» the <aexp> may be any
general arithmetic expression.

3. If a <structure-id> is specifiedr then only,reéords retrieved
via that structure are considered. ‘

4« The functions are defined as follows:

as COUNT = The number of records which satisfy the
<condition> (if specified), or the number of
records in the specified structure.

b. SUM - Sum of all <aexp>.

Ce. AVG = Average = SUM/N.
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de MAX = Maximums i.c.» the value of the largest
' arithmetic itenm,
e. MIN = Minimugr» i.e.» the value of the smallest
' arithwetic itea.
f. 550 = Sum of squares.
g. MSQ ‘ = Mean square = S55Q/N.
h. VAR = Variance = (SSQA=N#AVG#*%2) / (N=-1l).

5.

ie STD = Standard deviation = SQRT(VAR)."

Jo SCALE(X,F) - Return the value X scaled to F fractional
digits by rounding. The non=-fractional digits
are unaffected.

Absolute value.

Square roots, %X >= 0.

k. ABS(X)
L. SQRT(X)

The arithmetic function is undefined if no records satisfy
the conditione.
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ARITHMETIC EXPRESSIONS

<aexp>

"--- <arith—op> -------;---‘
! |

i { 1 i
'--- - -¢>. ' ‘

.'-- ( --(aexp>-- ) --)'

uhere_<arith—op> can be

SYMBOL < MEANING

+ €ADD)

- {SUBTRACT)

* CMULTIPLY) e

/ (DIVIDE) .
DIV CINTEGER DIVIDE)

MOD (REMAINDER)

<arith-primpary>

Pesescemsessmmessem= LQURETICTCONStANt> ----ecmessecccscccseon=) ¥
| . i
l====¢=ccce- <arith-iten> ===w=c=ecceccaa3]
l l
je===m==c=== <arithmetic-function> ======>]
1 : . i
|=========== qyirtual-ites> =—====c==-=c===>|

1. The <aexp> is a generalized arithmetic expressione. 1f used
in a SELECT condition, all arithmetic items must be in data
sets having current records or in the data set being
selected. Parentheses cdan be used to combine arithmetic
expressions into more coaplex arithmetic expressions.

2. A <numeric-constant> is a number.

- 3« An <arith-item> 1is an item dn a record of a type which witlt
yield a numeric value (See <ites> telow).

h. An <«<arithmetic=function> 1is specified in FUNCTIONS (See
below).

S5« A «virtual-item> 1is an item established by the VIRTUAL verb
(See VIRTUAL). : '
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JIIEMS

<titem>

- <i dent i fi er> ‘-------------.---------_.--------—----------_----->#
] U | ' 1
{==0F ==cqualifier>=>{ I= ( =<subscript>=== ) =>|
1 L l {

'(--‘-—---—-n-----' '(---- » ----,

1<« An <identifier> is the name of a database item.

2. An <identifier> wmay be qualified, if necessarys by a
<qualifier>.

3. A <qualifier> 1is the <identifier> of a data set which
contains the <identifier>. :

4o An <item> must be subscripted if it is defined with an occurs
clause in DASDL. .

Se A <subscript> is an arithmetic expression (see <aexp>) which
must yield an integer valwe which does not exceed the DASDL
defined OCCURS Limit. :
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£l

SET == <data=set=id> =======m===eeccccmeccccoceamccmcceceoecaco>y
--- ' i
| : i
'(-'-—--q-’—----------' l
i i

|=====wes=se== SELECT ==-=- <select-spec> =======cc-es=a===3|
| t ! { 1
| it i 1 |

L]

1

S@RT - - - - - - <sort-sp3c) --—-----------)I
i i
‘.9--- NONE a---—--)'

1= 70 =>1 1 I==== NONE =======>]’ ' |
. 1 L]
-4== DISPLAY .=--== <display=spec> ======cc-=-===3]|
1 i ‘ |
1 |e-==e=meecces <display~list> ==>1
1 ot | - 1
| 1 I=<linit>~>] i.
1 ! i
1 | em====s NONE ====c==~=—sccecce==>|
| !
1== LIMI} ==---cecccsccnces= Llinit> =====-===>|
1 - | i i |
1 == = =>1 f=== NONE ==>1 t
| i ! i
| i= 10 =->1 . : ¢
t !
I== REPEAT === <data-set=id> =====cccccccce=a)|
{ i i i
1 === NONE =======>| , |
!
i
1

The SET statement allows the user to modify or remove the
<selection~condition>, <display=list>, <repeat=spec>,
<sort=spec> or <limit> previously attached to any structure.

The SELECT option attaches a new selection-condition to a
structure» oOr removes a previous one (SELECT NONE). Any
embedded data set attached to the structuressay Xi» 1is
detached. I1f NONE», the given structure (Xi) will no longer
be selected until a new selection condition is specified for
Xi. Alser any structures subordinate to Xi (Xj where j>i)
will no longer be selected. : '

The DISPLAY option attaches a neu display=-list to a

structure», including a new selection condition if desireds, or
removes the previous display=-list (DISPLAY NONE). The
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8.

current limit will be <chanfjed only if the display-spec
specifies a neuw limite. Similarly, ¢the selection criteria
(VIA structure and/or AT condition) will be changed only if
the display-spec specifies new selection criteria.

The LIMIT option attaches a new lLimit to a structure or
removes a previous one (LIMIT NONE). '

The REPEAT option attaches a new repeat-spec to a structure,
or removes a previous one (REPEAT NONE).

The SORT option attaches 4 new <sort-spec> to a structufe, or
rexoves a previous one (SORT NONE).

The SET statement does not, by itself, select any new records
or display any 1items. However» any structure whose
selection~conditiqgn is changed or removed is marked as having
no current record selected.

Thhe meaning of a subsequent NEXT (giving no structure~-id) may
be affected by <changing the selection. condition of a
structure. If NEXT means NEXTY Xj» j>i» then:

a. After SET Xi TO SELECTY <select-spec>», NEXT behaves like
REPEAT Xis :

bs After SET Xi TO SELECT NONE» NEXT behaves Llike NEXT Xi-1i.

Note: For syntax of <selsect-spec> and <display-spec> see

SELECTION-CRITERIA. For syntax of <sort-spec> see
SORT-OPTION.
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SHOM
SHOW ===ccemeccmecccccccs e e e e e s e e s s e s s s man s em =)

l=== ALL ===cccsccecccccmcccunncccncanacc=)]
l i
I=== DATASETS ====m-cscecccccccccccncmca=>]
! i
I==% DEFINES ======cecmccccwcecccncccaeaa)]
! ! ! : : !
! ' t== <id> ==>1 - {
! : !
I==> VIRTUALS ====<=ecscocccrccscecconcacs>]
' i
I=~* GENERATES ====<==== Sesrerecsmccsecc=>]
! ‘ i
i=== DECLARATIONS ====~=-ewrccocicacccncc=>|
! ' i
i=-- <identifier> ==-==-ecce-c-u- —mmmee=>]

| 1 ]

| f-== SETS ==>1 1

i ' , (|

1 t=== ITEMS =>1 |

l 1

'(--‘-----------‘-—— » -‘1-'-------1--'

SHOW», by itself, will display the text in the current text
buffer.

SHOW ALL will display the DASDL description of the accessible
data base. : : :

SHGW DATASETS will display the names of all data sets in the
accessible data base. ’ :

SHCW DEFINES will display thé names and text asscciated with
atl defines. If the <id> option is usedr, the text for only
that id will be dispiayed.

SHOW VIRTUALS will display the names and text associated with
all virtual items. -

SHGW GENERATES will display the names and text associated
with all temporary setse.

SHOW DECLARATIONS will dispfay the names and‘téxt associated
with all GENERATE, VIRTUAL and DEFINE identifiers.

SHCW <identifier> will::

a. If the <identifier> is the name of an_ accessible data
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9.

10.

sets then the system will display:

1« ALl sets and subsets of the data set including the
names of keys and data in key items.

2. The names and description of all items in the data
set.

b. If the <cidentifier> is the name of a set, then the owner
of the set as well as the keys and data in key items will
be displayed.

c. If the <identifier> is the name of a data base item then
" the description of all items by that name will be
displayed as well as the ouwner data set of each item.
SHOW <identifier> SETS will display the sets of the
identifier» which must be a data set name. :

SHOW <identifier> ITEMS will display thb names . and

_description of all items of the identifier,» which must be a

data sete.
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3081

‘ l<------v----------——‘- » L ELE L LR LN l

' o
| s===== CQRE ======s===e=ceea== cinteger> ===>|
! |

1. Entering SORT with no other option will display the current
values for SORT CORE.

2. SORT 1s used to specify the system resources to be used uheh
called for by the SORT Option of the DISPLAY verb.

3. The value of SCRT CORE defaults to the SORT/VSORT default of
B,000 bytes.
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JERMINAL

TERMINAL =======eccecccccccmcacecccaccmsomocccccmacaaceananam==>y

- I i

l(-------——-q----------- » —---n—-—-—---—---—-----——|

| : |

l=-= PAGE ======-====c-cca-caaccca- cinteger> =-==>|

T ro ' I

I=== WIDTH ======>| == = ==>] '

] i

=== SCREEN =========cmecece JRUE ==========cece=>]

i 1 I 1 1 ]

| {== = @=>] {== FALSE =>1 l

1 L]

l=== FORMAT .~=====ceccececcac HEADING ===s====acec>]

I o '
I== = ==>1 == TAB ====>] .
| 1

t== SINGLE =>1

TERMINAL allows the wuser to display or alter terminal
attributes. .

Entering FERMINAL with no other options will result in
displaying the current terminal settingse. .

SCREEN is TRUE for CRT devicesr otherwise it is FALSE.
PAGE is the number of Lines per screen for CRT devices.

WIDTH 1is the number of characters per line. Some terminals
are designed such that printing in the Llast character
position of the Lline will cause an automatic line advance.
The effects of this is that consecutive output will appear to
be double spaced. This can be avoided by setting LINE to one
less character position.

The system sets the values for SCREEN. PAGE and LINE to those
of the terminal when CMS/INQUIRY is started.

The FGRMAT option contrals the way data is formatted on the
users terminal. See QUTPUTY FORMATTING for a discussion of
the FORMAT attributese. :

These terminal attributes are active only if OPTICN is
TERMINAL. . -
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YIRIUAL

VIRTUAL === <virtual-id> seeemmmeeecsosece-ce- = --= <aexp> ~=->#

1. The VIRTUAL statement establishes the given id as a virtual
item. It has the value of the given arithmetic expression.

2. The virtual item can be used in either the display-item-list
or in a selection condition. :

3. The arithmetic primarys appearing in <aexp> must be such that
when the virtual is referenced in a display Llist or selection
‘condition, the items in <aexp> must either be in the record
being selected or in data sets having current records.

4. See SELECTION=-CONDITION for syntax of <aexp>.

5« The arithmetic expression for an established virtual may be
changed only by

a. CLEAR VIRTUAL and re-enteringr or

b. RECALL VIRTUAL,» EDITing and REPEATing.
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APBENQIX A = USE OF YHE INQUIRY SYSTEN

OVERALL SITRUCTURL
DMS INQUIRY consists of three basic components:

1. DMS/Z/BUILDINGQ» the BUILD INQUIRY programs, which must be run
first to set up necessary information in the INQUIRY CONTROL
files <database=name>/INQGCTL. It will take designation of a
logical database on the system as inputs, along with an
optional set of valid system usercodes qualified to view the

databasee. In addition, the program will accept input
describing various parameters to enable the - INQUIRY program
to run more efficiently. Using the database dictionary

created by the DASDL compile for the physical database
containing the Llogical databaser, BUILD INQUIRY will create
the INQUIRY CONTROL file. The file  contains .necessary
information for control of the INQUIRY program and 1is
associated only with this logical database.

2. DNMS/ZINQUIRY», the second component of the systems is the
INQUIRY program itself. A copy of this program will exist
for every user running INQUIRY on the systeam. The progranm
will ask the user for the name of the database which the user
swants to inquire against and ensure that he is a valid wuser
of that database. Reading the IKQUIRY CONTROL file to get a
description of the databases the prograa «ill initialize its
internal tables and begin processing against the database.
ALl INQUIRY processing is done by this programs and all
INQUIRY code is shareable.

3. DMS/HELPINQs, the third component, 1is a data file which must
be present in order for the HELP verb to function properly.

JERMINAL IYPES

The INQUIRY system will run on any terminal configuration which
supports CANDE and SMCS (i.e.r» TDB20, TD830, TTY).

BUNNING ENVIRONMENTS

Both DMS/INQUIRY and OMS/BUILDINQ may be run alone or under a
message control system. Khen run alone (ie.ga»r with only a
datacomm handler) the program must be executed from the SPO0 and
the internal file "REMOTE"™ must be equated to the file name of
the station on which the program will be run. For example, if
DMS/BUILDINQ 15 to be run on station 14 having a remote file name
of S14, the following should be entered from the SPO:

2EX DMS/BUILDING FILE REMOTE NAME S14;
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When running wunder an MCS such as SMCS» no file equation is
required. The user enters: ‘ :

EX DMS/7BUILDING or» in the case of SMCS:
SIGN ON DMS/BUILDING '

Invocation of security will cause a change in the w@manner of
execution. See the section labelled SECURITY.
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BUILD INQUIRY (DMS/BUILDING)

The BUILD INQUIRY program . may be run from a terminal or as a
batch job taking input frow a card file. The source of input is
controlled by program switch O, If SHO=0 terminal input is
expected; otherwiser» a card input file (labelled CARDS) is
sxpected.

When taking input from a terminal, the program will initiate a
dialoque to determine what functions it is to performe. With the
user running under SMCS», the dialogue is as follows:
1. User enters "SIGN ON DMS/BUILDINQ™ |
2. The program responds with:
"BUILD INQUIRY VERSION X.X MM/7DD/YY"
and asks:
"DATA BASE NAME2"
Legal responses are:
>=== <database name> ’;""“"“"""“’f""""""“">#
:-" ON === <pack-id> --'>:
If the <database name> does not existes or the svnta* of the
expression is incorrectr the program will respond with an

error message and recommence the dialogue. If a2 nutll input
is enteredr, the BUILDING program will terminate.

3. Given an existing physical database, the program will quefy:
"TOTAL OR LOGICAL DATABASE?™

Legal responses are:

P L L L e L T ———m——— L L s
(I S
1=-== LOGICAL ===>I
' |
1=== TOTAL =====>|

If the user specifies “"LOGICAL",» the system wiltl respond
with:

"LOGICAL DATABASE NAME?™

The user must respond with 4 logical database existing within
this physical database. Note that when a logical database
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name is speci fied> the INQUIRY CONTROL file will be generated
with a multi—-file id containing the logical (not physical)
database name. 1f the user specifies "TOTAL™, the entire
database will be used.

If a null input is enteredr the dialogue is aborted (without
creating a control file) 4dnd recommenrces at step 2.

After determining which database 1is to be accesseds the
program will ask:

“PACK FOR INQUIRY CONTROL FILE?"™
If the INQCTL file is to reside on a pack .other than the
system packs that pack=id should be givene. A null input
indicates that the control file will reside on the same pack
as the dictionary.
The next question is?

"TIMEGUT TIME?"

DMS/INQUIRY will Llog off a wuser whose terminal remains

inactive for a certain length of time. This gives the DBA a
chance to specify a default for all inquiry users of this
logical database. Response should be time in minutes,

greater than 0 and Lless than 999. A null input assumes
defaults which is 15 minutes.

The user now must specify whether or not access is to be
restricted to the inquiry programs. The question

“SECURITY? (Y/N)"

should be answered with a "Y" if restricted access to certain
usercodes is desired (see SECURITY)..

I1f security is desireds the wuser then must supply the
usercodes which are to be allowed to run DMS/INQUIRY against
this database. This is specified by:

‘(----------- » —-cn-----------'
1 {
PR PR P LR Y <val-"'d sy stem USercode> -—eeoe LR L L LT EE DS

The control file "<dtname>/INQCTL™ is built from this
informations, and the dialogue loops back to step 2, where a new
databdse may be specified. In this wayr, any numter of inquiry
control files can be set up during one terminal session.

To run from cards», the following deck must be used:
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2EX DMS/BUILDING
2?DA CARDS

<card input>
2END

Card input wWill be free~formats one inpdt per card, and wmust
conform to the following diagram:

DATABASE === = @®== <physical ===eromeaccceccccnccccccns ; ==3>
database name> | 1
i== ON <pack=id> ==>|

>>= LOGICAL ======esmwasccuess = == <logicat'database == 3 ==D>>
1 t name>
§*= DATABASE_  ==>1 -
»>= PACK ====cecee = ecceweees <pack-id> SSsssssssssssee- > ==>>
>« TIMEQUT ===== = eeecccce= (jAteger> ==e=ccecscccacec= ; ==3>
fCu=mme , mmeva==]
1 ]
>>= USERCODES ==== = ==wwsccc«= <uUsercode> ==~mcecmmaces ; w==>p
SECURITY

Secur ity in the form of usercode checking 1is available - in the
INQUIRY systenm. This checking can be invoked when the BUILD
INQUIRY program is run (see above). #¥hen invoking securitys the
DMS/BUILDINQ program should be run under a publics privileged
usercode. The controt file is created read only» without a
usercodee. Any wuser wishing to use the INQUIRY system through
this control file must have a <Llegal wusercode associated with
execution of the DMS/INQUIRY program.

JIxEQUT

If a user's terminal remains inactive for a specified length of
time (specified in BUILC/INQUIRY)» INQUIRY wWwill terminate that
user and go to EO0J. I1f DEFINEs» VIRTUALs» or GENERATEs exist
which have not been savedr, they will be saved in a file named
"TIMEQUTXXX"™» where XXX is the LSN of the terminal that the user
Was running one. . :
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DHS INQUIRY CZDMS/INQUIRYT)

After creating an inquiry control file with DMS/BUILDING, the
user may run DMS/INQUIRY against the database. DMS/Z/INQUIRY will
be able to run on any system which will support CANDE» and will
run on any terminal which CANDE services. OMS/INQUIRY may Lbe run
either through a Message Control System (MCS) or alone. If it is
run aloner, the progras must be initiated from the SPO0» and file
equated to the 1inquiry remote file ™"REMOTE™ to the desired
station. for exampler to run on station #14 with a Llogical name
of S14, enter: -

2EX DMS/INQUIRY FI REMOTE NAME S143;

If run under an MCS» {(such as SMCS)» no file equation is
required. Simply enter:

2EX DMS/INQUIRY
Once the program 1is runnings it witl print a header message
notifying the user of the version and compile date of the program

Qeing useds -

81800781700 DMS/INQUIRY VERSION X.X (MM/DD/YY)
WKHAT DATABASE?

The wuwser replies with the name of the database he is inquiring

into (if the database name contains any non=alphabetic
characters, it must be enclosed in quotes). 1f a control fite
for the database existsr» a check of his usercode is made (if
security has been specified at BUILDINQ time). If the usercode
is vatlid (specified at BUILDING timeds» access 1is -granted.
Otheryiser ‘access 1is5 refusede. The reply must be formatted as
follows:

=== <database NaME> == e ceracacrccecteccccrmc st m s s TS

! i

l=== ON === <pack=id> ===>]
If access is granteds the program responds with:
INITIALIZINGee.PLEASE WAITuee.

The user is notified when initialization 1is cowsplete by the
messagqe:

ee«READY
I

and processing may begin.
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JESTING EEATURE

In order to ease testing of DMS/INQUIRY, a feature has been added
to enable input to be entered on cards exactly as it would be
entered through the terminal. This file is called "COMMANDS"™ and
is assumed to be a seridl file containing ‘DMS/INQUIRY
instructions. This capability is controlled by program switch 9.
To use this feature: :

EX DMS/INQUIRY FI COMMANDS NAME CARDS; SW9=13

A card fite named "CARDS™ will be expected as primary input.
Qutput can be directed to disk by setting the PRINTER option in
DMS/INQUIRY and file equating the file "LINE™ to.a disk file at
execution time. ‘

NOTE: This feature is intehded for use only by the Santa Barbara
facility.
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EEREORMANCE CHARACTERISTICLS

Any performance prediction is» at bestr a risky affair. khile
this design has attempted to minimize data and code space», as
well as execution timer perfeoermance of the inquiry system could
vary dramatically depending on many- factors; Eege.» memory
capacity of the system, -the nusber of concurrently running jobs,
the design and size of the database, and the DMS INQUIRY
constructs used to obtain the desired information.

This design also attempts to reduce the amount of static waemory

required to run the progranm. By pltacing most data in dynamic
semory», the user 15 allowed a certain amount of controt over
run~time meaory requirements not otherwise possible.

Execution-time specification of dynamic memory space requirements
allows the inquiry program to utilize as much memory as possitle
in any situations This should have a positive effect on the
per formance of the system. ) .

The design of the database could have a profound effect on the
performance of DMS INQUIRY. Utilization of existing structures
in the database will, in general, result in wmuch better
performance than use of DMS INQUIRY capabilities which do not
take advantage of the database structure. The size of the
databases both in population and in number of itemsr, will also
affect performance. The former increases the time used by the
MCP to retrieve records for the inquiry processs while the latter
increases the size and coaplexity of the inquiry program's
internal database description.

Thirdly, the constructs used for inquiry purposes will have an
effect on per formance. Scme constructss such as SORT» require
that the entire data set be Llooked at and sorted Lefore any
response appears to the user. Conversely, simple incuiries using

existing index sets will result in better response.
Additionally» overenthusiastic use of virtual itemss temporary
sets» and defines will have a negative impact on processing

speed. In general, the simpler an inquiry 1is» the more
satisfactory the performance will be. ‘ .

In summary, optimal performance would probably be obtained under
the following conditions:
i. Maximum dynamic memory space should be allocated for

the inquiry programe.

2. The object logical database ;should contain no @ore
datasets than required. '

3. Inquiries should be siamply constructed» and should
follow existing index sets. .
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be Obviously» other programs in  the mix could have a
negative effect ¢cn the inquiry program®s performancee.
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