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PREFACE

Thi s gui de describes how to use ENABLE, a product that is part of
t he ENCOWPASS di stri buted data base managenent system provi ded by
TANDEM to build sinple transaction processing applications.

To use this guide, you nust understand your infornmation needs,
have a worki ng knowl edge of the Tandem text editor, and be
famliar with some data nmanagenent application progranms. As an
ENABLE user, you need not know the SCREEN COBCL or COBCL
programmi ng | anguages.

The guide is organized in a sequence that parallels the
devel opnent of an ENABLE application:

e Section 1 introduces the capabilities and uses of ENABLE and
identifies its conmponents.

e Section 2 provides an overview of the steps required to produce
an application. This section also introduces some concepts
referred to throughout the remai nder of the guide.

e Section 3 provides guidelines for devel opi ng, describing, and
creating a data base.

e Section 4 describes the tasks you nust performto devel op an
application that can access a single data base file.

e Section 5 describes the tasks you nust performto devel op an
application that can access nore than one data base file.

e Section 6 describes nmethods you can use to tailor an ENABLE
appl i cation.

e Section 7 provides guidelines for nodifying the SCREEN COBOL
source code generated by ENABLE

e Section 8 provides guidelines for using an ENABLE applicati on.

Xi



PREFACE

e Section 9 provides guidelines for resolving probl ens
encountered during application generation or execution.

« Section 10 provides guidelines for maintaining applications
gener ated by ENABLE

e Section 11 describes the tasks you nmust performto integrate
several ENABLE applications into a single PATHWAY system

e Section 12 provides an exanple of an integrated systemwth
several ENABLE applications.

First time users of ENABLE should read sections 1, 2, 3, 4, 5,
and 6 in that order. If a data dictionary and data base files
al ready exist, you can omt Section 3.

I ndi vi dual s who have used the previous version of ENABLE shoul d
read sections 1, 2, 5, and 6. |If you nust create a data
di ctionary or data base files, read section 3.

The foll owi ng manual s contain nore detail ed informati on about the
Tandem NonStop Il and TXP Conputer Systens and the software
products used with ENABLE

 Data Definition Lanquage (DDL) Reference Manua

« ENABLE Ref erence Manua

« GUARDI AN Operating System User's QGuide

« PATHWAY System Managenent Ref erence Manua

« PATHWAY SCREEN COBOL Ref er ence NManua

« PATHAI D Ref erence Manua

When you use an application devel oped by ENABLE, you shoul d have
the appropriate ENABLE tenplate. These tenplates and the
corresponding term nal type are as foll ows:

e Part Nunmber 82174 BO0O For T16-651x and T16-652x term nal s

e Part Nunmber 45637 For T16-653x term nal s



SYNTAX CONVENTIONS I N THI S MANUAL

The followi ng Iist sunmarizes the conventions for syntax notation
in this manual .

Not at i on

UPPERCASE
LETTERS

<| ower case
| etters>

Brackets []
Braces {}
Ellipsis

Per cent
Sign %

/0

Spaces

Punct uati on

RETURN

Meani ng

Uppercase letters represent keywords and reserved
wor ds; you nust enter these itens exactly as shown.

Lowercase letters within angle brackets represent
vari abl es that you nust supply.

Brackets encl ose optional syntax items. A
vertically aligned group of itenms enclosed in
brackets represents a |ist of selections from which
you may choose one or none.

Braces encl ose required syntax itenms. A vertically
aligned group of itens enclosed in braces represents
a list of selections fromwhich you nust choose only
one.

An ellipsis imediately following a pair of brackets
or braces indicates that you can repeat the encl osed
syntax itens any nunber of tines.

Precedes a nunber in octal notation.

In procedure calls, input paraneters (those that
pass data fromthe calling programto the called
procedure) are followed by an '"I" (input). Qutput
paranmeters (those that return data fromthe called
procedure to the calling progran) are foll owed by an
"0 (output).

If two itens are separated by a space, that space is
required between the itens. |If one of the itens is
a punctuation synbol, such as a parenthesis or a
comma, spaces are optional.

Par ent heses, conmas, sem col ons, and ot her synbol s
or punctuation not descri bed above nmust be entered
precisely as shown. |f any of the punctuation above
appears encl osed in quotation marks, that character
is not a syntax descriptor but a required character
and you nust enter it as shown.

I ndi cates a carriage return.

Xiii



SECTION 1
| NTRODUCTI ON TO ENABLE

Many conpani es have a backl og of progranm ng projects requested
by their departnments. While these projects are inportant to the
department involved, nost conpanies use their data processing
resources to devel op projects that are inportant to the

organi zati on as a whole; projects for a single departnent nust
often wait.

I f your departnment needs a dat a- managenment application, ENABLE
may of fer a solution. You can use ENABLE to devel op an
application that can record, naintain, or retrieve informtion
stored within a data base. ENABLE is a powerful tool that allows
you to devel op sinpl e data-managenent applications, w thout using
a conventional programm ng | anguage.

Al though it m ght not solve your problemwth as much

sophi stication as a custom desi gned application program you can
qui ckly generate an ENABLE application to neet your inmediate
needs.

WHAT CAN AN ENABLE APPLI CATI ON DO?

An ENABLE application can enter, retrieve, and display
information fromone or nore related data base files. The
application perforns these operations on a record-by-record basis
and on one file at a tine.

1-1



| NTRODUCTI ON TO ENABLE
What Can an ENABLE Application Do?

ENABLE generates online applications that you use interactively
through a termnal. To sinplify the process of entering and
changi ng information, they display a formon the screen sinilar
to the one shown in Figure 1-1. The application that displays
his formcan retrieve and enter information for one data base
[

t hi
file.

EMPLOYEE- PROG

Page 1/1

*  EMPNUM

* EMPNAMVE

* DEPT
REGNUM _
BRANCHNUM

—= JOB

AGE

SALARY ____ .60

VACATI ON

Label

Field

A

Ready for input F3 for Help, shift F16 to exit

55044-001

Figure 1-1. Sanple Screen Displayed by a Single-File Application

Notice that the application provides |abels for each piece of
informati on that appears on the screen. The application also
provides fields that display information and that you can use to
enter information. Because applications simliar to this
application access information fromonly one data base file,
these applications are sonetines called single-file applications.

1-2



| NTRODUCTI ON TO ENABLE
What Can an ENABLE Application Do?

Figure 1-2 shows a form di spl ayed by anot her ENABLE applicati on.
This application can process sinple transactions for two data
base files.

EMPLOYEE- DETAI L
Page 1/1
* EMPNUM

------------------------------------------------------

DEPENDENT-NO
DEPENDENT- NAMVE
RELATIONSHI P
DEPENDENT- AGE

* EMPNAME
* DEPT
REGNMM
BRANCHNUM
JOB
AGE
SALARY .00
VACATI ON

Ready for input F3 for Help, shift F16 to exit
- J

55044-002

Figure 1-2. Sanple Screen Displayed by a Multifile Application

Li ke the application whose screen appears in Figure 1-1, this
application provides |labels and fields. To distinguish between a
record fromone data base file and a record fromthe other file,
the application encloses sone of the |labels and fields within a
box. Because applications |ike this one can access information
fromnore than one data base file, these applications are
sonetines called nultifile applications.
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Typi cal Tasks Performed by an ENABLE Application

When you devel op an application, ENABLE provides you with the
ability to tailor specific areas of the screen. Figure 1-3 shows
a screen that has been tailored so that records appear in a
tabul ar format.

Enpl oyee I nformation Screen
Page 1/1
To find an enpl oyee, enter the first name then the |ast nane:
* Enpl oyee Name
* Depart ment
Regi on Nunmber ___ Branch Nunber
Job Title Vacation ____ * Enpl oyee Nunber

-----------------------------------------------

E Valid values for Rel are either 'S or ‘CE

1 *No. Dependent Rel

Ready for input F3 for Help, shift F16 to exit
- /

55044-003

Figure 1-3. Sanple Screen Displaying Several Records in a
Tabul ar For mat

The application that produces this screen can display nore than
one record wthin the box.

TYPI CAL TASKS PERFORMED BY AN ENABLE APPLI| CATI ON

Figure 1-4 illustrates sone typical tasks that can be perforned
by an ENABLE application. The application shown in this figure
mai ntains information in an enployee file. The application
repeats the follow ng tasks until the user exits:

1. Displays the screen; the user fills in the necessary
i nformation
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Typi cal Tasks Performed by an ENABLE Application

Accepts a request fromthe user to insert the entered
i nformation

Accesses the data base to insert the information

Tells the user that the request has been successfully
processed and that it is ready to accept another request
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Typi cal Tasks Performed by an ENABLE Application
(" evpLovEE: PROG N @
Page 1/1
* EMPNUM o
* EMPNAME
* DEPT
REGNUM -
BRANCHNUM __ L
JoB - Application
AGE .
SALARY .00
VACATI ON -
Ready for input . . .
- J
Ve < = |nsert This Record
EMPLOYEE- PROG @
Page 1/1
* EMPNUM 0231
* EMPNAME John Snith
* DepT Application
REGNUM 02
BRANCHNUM 02
JOB Sal esman
AGE 29
SALARY _ 650.17
VACATI ON 8+ :
Employee File
0001 Jane Doe 0101 °e-°-°
INSERT . . . 0002 PhilDean 0101 °*°°
. J 0003 Mark Monte 0102 <<
® —| 0231 John Smith 0202 e«
4 N\
EMPLOYEE- PROG
Page 1/1
* EMPNUM 0231
* EMPNAME John Snith
* DEPT
REGNUM 02
BRANCHNUM 02 I
JoB Sal esman - Application
AGE 29 ®
SALARY _ 650.17
VACATI ON 8+
Record Inserted OK Ready for Input . .
- J
S55044-004
Figure 1-4. Typical Tasks Perforned by an ENABLE Application
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Tandem Products and ENABLE Applications

The preceding tasks are especially typical of transaction-
processi ng applications that keep information current and correct
by maki ng i nmedi ate (instead of deferred) changes to the data
base.

TANDEM PRODUCTS AND ENABLE APPLI CATI ONS

As in any PATHWAY application, the tasks performed by an ENABLE
application are divided |ogically anong the foll ow ng conponents:

1. A request-oriented program (requester) that displays the data
entry screen, accepts the data entered fromthe termnal, and
passes the data to prograns that update the data base

2. A data base service program (server) that actually records,
nodi fies, and retrieves information fromthe data base

ENABLE generates a SCREEN COBOL requester programthat defines
term nal display screens and accepts requests. ENABLE supplies a
server program called the General Server, that accesses the data
base and perforns the requested operation. Optionally, ENABLE

al so produces a third conmponent, a command file that you can use
to execute the application under a PATHWAY system

PATHWAY, a Tandem product, controls online transaction
processi ng applications. PATHWAY supplies a nonitor process
(PATHMON) that controls the PATHWAY system and a conmand
interface (PATHCOM that uses the command file, called a PATHCOM
command file, produced by ENABLE. By entering a few comands,
you can establish a PATHWAY system and execute an ENABLE
application. Sections 2, 4, and 5 provide nore infornmati on about
PATHWAY

After you use an ENABLE application to enter or nodify
information in your data base, you can use anot her Tandem
product, ENFORM to produce reports based on the data in your
dat a base.
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Wiy Use ENABLE?

VWHY USE ENABLE?

ENABLE reduces the anount of tine needed to develop a sinple
appl i cation, thereby decreasing application devel opnent costs.
To wite a sinple application in a conventional progranm ng

| anguage coul d take hours, days, or even weeks of work. If you
use ENABLE to generate the sane application, you can be finished
in a mtter of mnutes. ENABLE allows you to:

e Control the format of the screen displayed by the
appl i cation

e Limt the types of operations (delete, insert, read, or
update) that the application can performon a data base file

e Define a nethod that the application uses to ensure the
integrity of a data base file

Al t hough ENABLE provides you with enough flexibility to tailor a
sinpl e application, an ENABLE application is not suitable for
every purpose. An ENABLE application, for exanple, can neither
perform mat hemati cal cal cul ati ons nor ensure the consistency of
your data base files. ENABLE does, however, provide severa
options that allow you to nodify an application and supply your
own cal culations or integrity constraints.

A standard ENABLE application (one that has not been nodified)
can be used as:

« A prototype of a nore conplex application--An analyst, for
exanpl e, m ght use an application generated by ENABLE as a
basis for determ ning end-user needs.

e A data entry program-An application generated by ENABLE can
be used to enter information into a data base that wll
ultimately be mai ntai ned by a nore conpl ex application.

e Atool to maintain a personal data base--Any individual can
use an application generated by ENABLE to naintain their
personal data base files.

If you nodify an ENABLE application, it can be:
e Integrated into an existing PATHMY system-Wthin the
PATHWAY system you could use the application to |ist

informati on fromone or nore data base files or to retri eve
i nformati on used for another conponent of the PATHWAY system
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How Does ENABLE Wor k?

e Used to maintain a snmall independent data base--Because a
standard ENABLE application typically does not nmintain all
desired integrity constraints, you should nodify the
application before you use it for a data base that requires
t hese constraints.

HOW DOES ENABLE WORK?

When you use ENABLE to generate an application, ENABLE perforns
the follow ng tasks:

1. Accepts specifications that describe your application

2. (Opens a data dictionary and obtains a description of the
files to be accessed by your application

3. Stores information about the applications to be generated in
an internal table called the object table

4. Uses the information in the object table to:

--Transform a SCREEN COBCL skeleton file i nto SCREEN COBCL
source code

--Transf orm a PATHCOM skel eton file i nto a PATHCOM conmand
file

5. Calls the SCREEN COBCL conpiler (SCOBOLX) to conpile the
gener ated SCREEN COBOL source code

Figure 1-5 illustrates these tasks.

ENABLE supplies the SCREEN COBOL skeleton file and the PATHCOM
skeleton file. ENABLE allows you to nodify these files before
you generate an application.

You nust supply a data dictionary and specifications that
descri be your application. Refer to Section 2 for informtion
about the tasks that you nust performto generate and execute an
appl i cation.
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How Does ENABLE Wor k?

SET RECORD enpl oyee

ADD BOX enpl oyee

SET APPL TREE (01 enpl oyee)
SET PATHCOWFI LE enabpt h
ADD APPL enpl oyee- prog
CGENERATE APPL enpl oyee- prog

Your Specifications

- Data Dictionary
RECORD
Employee

ENABLE

Applications to be Generated
APPL Employee-Prog

Object Table

SCREEN
COBOL
Skeleton File

PATHCOM
Skeleton
File

SCREEN
COBOL
Source Code

SCOBOL

PATHCOM
Command
File

SCREEN

COBOL
Object Code

55044-005

Figure 1-5. Tasks Perforned by ENABLE



SECTI ON 2
GENERATI NG AND EXECUTI NG AN APPLI CATI ON- - OVERVI EW

This section provides an overvi ew of the tasks that you perform
to generate and execute an ENABLE application. These tasks are:

1. Providing a data dictionary that contains a description of
each file to be accessed by the application

2. Supplying specifications, in the formof ENABLE comrands,
that describe the application

3. Creating the data base file (or files) to be accessed by the
application if the files do not already exist

4. Establishing a PATHWAY systemto execute the application

PROVI DI NG A DATA DI CTI ONARY

A data dictionary is a set of files that docunment the structure
and organi zation of a data base. A data dictionary contains one
or nore record descriptions; each record description provides a
format for the records stored in a data base file.

If a dictionary does not exist, you nmust create one before you

try to generate an application. Section 3 provides informtion
about creating a dictionary.
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TASK OVERVI EW
Suppl yi ng Specifications

If a dictionary exists but does not contain an appropriate record
description, you nust add the record description to it before you
try to generate an application. Section 3 also contains

i nformati on about adding a record description to an existing

di ctionary.

SUPPLYI NG SPECI FI CATI ONS

When you use ENABLE, you must supply specifications that
define and control program conponents called objects.
There are two types of objects recogni zed by ENABLE
appl i cati ons and boxes.

An application consists of a SCREEN COBOL program generat ed by
ENABLE, the optional PATHCOM comrand file, and the provided
General Server. Each application has attributes that describe

it and for which you can supply values. For exanple, you can
supply a val ue such as T16-6520 for the attribute (TERM NAL) t hat
descri bes the type of termi nal upon which an application runs.

By supplying values for other application attributes, you can
descri be such gl obal characteristics of an application as:

e The nane of the file to which ENABLE wites the PATHCOMV
commands

e« The title that the application displays on the term na
screen

A box represents a particular data base file and howit is to be
handl ed by the application. The term"box" is derived fromthe
box that a nultifile application uses to enclose data froma
file. Each box has attributes that describe it and for which you
can supply values. You can, for exanple, indicate:

 Howthe application is to display information fromthe file on
the tem nal screen

e The types of operations (DELETE, | NSERT, READ, or UPDATE) t hat
the application can performupon the file
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Suppl yi ng Speci fications

You define and control these applications and boxes by using the
ENABLE commands listed in Table 2-1. Refer to the ENABLE

Ref erence Manual for detailed information about these

commands. Each conmmand has an optional keyword that indicates
the type of object to which it applies. These keywords are:

e APPL--to indicate that the command applies to an application

e BOX--to indicate that the command applies to a box

Table 2-1. Summary of ENABLE Conmands

Conmand Functi on
ADD [ APPL] Nanes an object and adds the object's
[ BOX] description to the object table;

ASSUME [ APPL]

optionally supplies values for an
object's attributes.

Est abl i shes a default object type for

[ BOX] subsequent ENABLE commands.
DELETE [ APPL] Del et es the named object fromthe object
[ BOX] t abl e.

GENERATE [ APPL]

Generates an application.

| NFO [ APPL] Di splays the attributes of a naned

[ BOX] obj ect.
RESET [ APPL] Resets attribute val ues.

[ BOX]
SET [ APPL] Changes the current value of an
[ BOX] attribute.

SHOW [ APPL] Di spl ays the current value of attributes.

[ BOX]
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Suppl yi ng Specifications

When you want to describe an application, you can supply a val ue
for one or nore of the attributes listed in Table 2-2. Note that
ENABLE supplies starting values (val ues supplied when you start
ENABLE) or default val ues (val ues supplied when you add an
application) for nost application attributes. This means that
you can provide a conplete description of an application w thout
supplying a value for every application attribute.

Table 2-2. Summary of Application Attributes
(Conti nued next page)

Attribute Characteristic Val ue Required?
PATHCOWFI LE Identifies the nane No; however,
of the PATHCOM ENABLE wi || not
command file. produce a PATHCOM
Starting val ue: command file if
null (no nane) you do not supply
a val ue.
PATHCOVSKELETON ldentifies the nane No

of the PATHCOM
skeleton file.
Starting val ue:
ENABPATS

SCOBOLCOWPI LER Identifies the SCREEN No
COBOL conpil er that
produces t he SCREEN
COBOL obj ect code.
Starting val ue:
$syst em syst em scobol x

SCOBOLLI ST Identifies a file to No
whi ch the SCREEN COBOL
conpilation listing is
witten. Starting
value: null (no file)

SCOBOLOBJECT Identifies the nane No
of the object files
for the conpil ed
SCREEN COBCOL program
Starting value: POBJ
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Suppl yi ng Speci fications

Table 2-2. Sunmmary of Application Attributes (Conti nued)

Attribute Characteristic Val ue Required?
SCOBOLSKELETON Identifies the nane
of the SCREEN COBOL No

skeleton file.
Starting val ue:
ENABAPPS

SCOBOL SOURCE Identifies the file No
to which the SCREEN
COBCOL source code is
witten. Starting
value: null (no file)

TERM NAL Identifies the type No
of termi nal on
whi ch t he

application wll
run. Starting

val ue: the type of
term nal from which
you enter ENABLE
conmands

TI TLE Identifies text No
that is displayed
on the first screen
line by the
appl i cation.
Starting val ue:
nul | (bl ank);
defaults to the
appl i cati on nane

TREE Identifies the box Requi red for
(or boxes) used by multifile
an application. appl i cati ons;
Starting val ue: recommended
nul | (bl ank); for single-file
defaults to: appl i cati ons.

(01 <appl - nanme>- BOX)
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Suppl yi ng Specifications

When you want to describe a box, you can supply a value for one
or nore of the attributes listed in Table 2-3. Note that ENABLE
supplies starting values (values that exist when you start

ENABLE) or default val ues (values that exist when you add a box)
for nost box attributes. This nmeans that you can provide a

conpl ete description of a box wi thout supplying a value for every
box attribute.

Table 2-3. Sunmmary of Box Attributes (Continued next page)

Attribute Characteristic Val ue Required?
BOXTI TLE 1 Identifies text No

BOXTI TLE 2 t hat appears on

BOXTI TLE 3 the term na

screen with the
records froma
file. Starting
val ue: null (bl ank)

CHECKDATA I ndi cat es whet her No

the application

cont ai ns speci al

code that verifies

the contents of

nuneric fields in

afile. Starting

value: ON (numeric

fields are verified)

DATAFI LE | dentifies the No
nane of a data
base fil e.
Starting val ue:
null; defaults to
the file naned in
the DDL record
descri ption

2-6



Tabl e 2-3.

TASK OVERVI EW
Suppl yi ng Speci fications

Summary of Box Attributes (Continued)

Attribute

Characteristic

Val ue Required?

DELETE

DI CTI ONARY

EXCLUDE

| ndi cat es whet her
the application
can del ete records
froma file.
Starting val ue:
(the application
can del ete records
fromthe file)

ON

Identifies the

| ocation of the
data dictionary
that contains the
record description
of a file.
Starting val ue:
the system vol une
and subvol unme from
whi ch you enter
ENABLE commands

Identifies fields
fromthe record
description that

are not to appear

on the termna
screen. Starting
value: Null (no
fields are excl uded)

No
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Suppl yi ng Specifications

Table 2-3. Summary of Box Attributes (Continued)

Attribute Characteristic Val ue Required?

FI LL I ndi cat es whet her No
the application
perforns an
automati c read
operation on a
file under certain
condi ti ons.
Starting val ue:
OFF (an automatic
read i s not
per f or med)

FLAG Sets val ues for No
user flags defined
in the SCREEN
COBOL skel et on.
Starting value: O

HEADI NGS Identifies the set No
of | abels to be
used on the
screen.
Starting val ue:
DDLFI ELDNAMVES
(field nanes
appear as | abel s)

I NCLUDE Identifies fields No
fromthe record
description that
are to appear on
the screen; also
i ndi cates the
order in which the
fi el ds appear.
Starting val ue:
null (all fields
appear in DDL record-
descri ption order)
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Suppl yi ng Speci fications

Table 2-3. Summary of Box Attributes (Continued)

Attribute Characteristic Val ue Required?

| NSERT I ndi cat es whet her No
the application
can insert records
inafile. Starting
val ue: ON (records
can be inserted)

NONSTOP I ndi cat es whet her No
t he General Server
runs as a NonStop
process pair.
Starting val ue:
OFF (the General
Server does not
run as a NonStop
process pair)

READ I ndi cat es whet her No
the application
can, or cannot,
read records from
a file.
Starting value: ON
(records can be read)

RECORD | dentifies the Yes
nane of the record
description that
describes a file.

Starting val ue:
nul |

SCREENFORVAT | dentifies the No
choi ce of screen
| ayout for a file.
Starting val ue:
UNCOVPRESSED (one
| abel and field
appear on a screen
i ne)

2-9



TASK OVERVI EW
Suppl yi ng Specifications

Table 2-3. Summary of Box Attributes (Continued)

Attribute Characteristic Val ue Required?

SERVERCLASS Provi des a nane No
for the server
class to which the
Ceneral Server
bel ongs.
Starting val ue:
ENABLE SERVER

S| ZE | dentifies the No
nunber of records
froma file that
the application
can di splay at one
time. Starting
value: 1

TMF | ndi cat es whet her the No

box is to access a

file audited by the
Transacti on NMonitor-

ing Facility (TMF).
Starting val ue:

OFF (the file is not

audi ted by TM)

UPDATE I ndi cat es whet her No
the application
can update records
inafile.
Starting value: ON
(records can be
updat ed)
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Suppl yi ng Val ues for Box and Application Attributes

Table 2-3. Summary of Box Attributes (Continued)

Attribute Characteristic Val ue Required?

VALUES I ndi cat es whet her No
the application
does, displays
initial field values
fromthe DDL record
descri ption.
Starting val ue:
OFF (initia
val ues do not
appear)

Suppl vi ng Val ues for Box and Application Attributes

When you supply a value for an application or box attribute,
ENABLE stores the value in an internal table called the attribute
table. To ensure that an object is adequately described, ENABLE
stores the following in the attribute table:

e The starting value of each attribute--a value that an
attri bute has when you start ENABLE

e The current value (if any) of an attribute--a value that you
supply with a SET comand

When you supply a current value for an attribute, the current
value remains in the attribute table until you supply a new

current value (w th another SET command), renove the current

value (with a RESET command), or exit from ENABLE

e The override value (if any) of an attribute--a value that you
supply with an ADD conmand

When you supply an override value that value only applies to
t he obj ect being naned and added with the ADD conmand.
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e A default value for sone attributes--a value that ENABLE
supplies for sone attributes with null starting val ues when
you do not supply a current or override val ue.

ENABLE supplies a default val ue when an object is added. A
default value only applies to the added object.

Figure 2-1 illustrates the partial contents of the attribute
tabl e when you start ENABLE

Sample Application Attributes Sample Box Attributes

TITLE TREE PATHCOMFILE RECORD DELETE DATAFILE
Starting Value: Null Null Null Null ON Null

Current Value:

Override Value:

Default Value:

S55044-006

Figure 2-1. Attribute Table Wien You Start ENABLE

When ENABLE adds an object to the object table, it uses the
contents of the attribute table to determ ne the description of
the object. ENABLE evaluates the contents of the attribute table
as foll ows:

1. Attributes for which you have supplied override val ues--
ENABLE uses these values to determ ne the object's
descri ption.

2. Attributes for which you have not supplied override val ues,
but for which you have supplied current val ues--ENABLE uses
the the current values to determ ne the object's
descri ption.

3. Attributes for which you have supplied neither current nor
overri de val ues--ENABLE uses the starting values to determ ne
the object's description.
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4. Certain attributes whose starting values are null and for
whi ch you have supplied neither override nor current val ues--
ENABLE supplies default values to determ ne the object's
descri ption.

Ef fect of the ENABLE Commands

Typically, you use the ENABLE conmands to performthe foll ow ng
t asks:

1. Describe a box by supplying values for the box attributes.
2. Name the box and add it to the object table.

3 Repeat steps 1 and 2 until you have descri bed and added every
box to be used by the application.

4. Describe the application by supplying values for the
application attributes.

5. Name the application and add it to the object table.
6. Cenerate the application.

The foll ow ng paragraphs describe the action that ENABLE takes
when you performthe preceding tasks to:

e Provide a conplete description of a box naned "enpl oy- box"
e Add this box to the object table

e Describe an application naned "enpl oy-in"

e Add this application to the object table

e GCenerate "enploy-in"

Descri bing and Addi ng a Box

The val ues of the box attributes describe a box. To supply a
value for these attributes, you can use one of the follow ng
conmands:

e The SET command--whi ch supplies a current value for the
attribute
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e The ADD command--whi ch supplies an override value for the
attribute

To identify the record description for "enploy-box," for exanple,
you could use the followi ng SET command to supply a value for the
RECORD attri bute:

SET BOX RECORD enpl oyee

Note that you do not have to include the keyword BOX when you use
the SET command to supply a value for a box attribute. To

mai ntain conpatibility with a previous version of ENABLE, ENABLE
all ows you use the SET conmand to supply a value for a box
attribute without including this keyword; for exanple, the
conmand:

SET RECORD enpl oyee

coul d al so be used.

Figure 2-2 illustrates the action ENABLE takes if you enter the
precedi ng SET conmand.

[%SEF BOX RECORD enpl oyeej ENABLE

Sample Application Attributes Sample Box Attributes

TITLE TREE PATHCOMFILE RECORD DELETE DATAFILE
Starting Value: Null Null Null Null ON Null

Current Value: EMPLOYEE —=

Override Value:

Default Value:

S55044-007

Figure 2-2. Attribute Table Wth a Current Box-Attribute Val ue
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You coul d supply OFF as an override value for the DELETE
attri bute of "enploy-box" by entering the foll ow ng command:

ADD BOX enpl oy- box, DELETE OFF

Figure 2-3 illustrates the effect of the precedi ng ADD conmand.

[%\DD BOX enpl oy- box, DELETE CFF] ENABLE

Sample Application Attributes Sample Box Attributes

TITLE TREE PATHCOMFILE RECORD DELETE DATAFILE

Starting Value: Null Null Null Null ON Null
Current Value: EMPLOYEE
Override Value: OFF =

Default Value:

55044-008

Figure 2-3. Attribute Table Wth an Override Box-Attribute Val ue

After you enter the ADD BOX command, ENABLE exam nes the contents
of the attribute table to obtain the description of the box. |If
certain attributes retain a null starting value (you have not
supplied a current or override value), ENABLE supplies a default
val ue. For exanple, the starting value of the DATAFILE attribute
in Figure 2-3 is null and the attribute table contains neither an
override nor current value for this attribute. Since this
attribute has a default value, ENABLE wi |l supply "enpl oyee" as
the default value of the DATAFILE attribute for "enpl oy-box."

Figure 2-4 illustrates the partial contents of the attribute
t abl e when ENABLE adds the default val ue of the DATAFILE
attribute. ENABLE obtains this default value fromthe record
description in the dictionary.
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Dictionary
RECORD Employee
FILE IS Employee...

Starting Value:
Current Value:
Override Value:

Default Value:

Sample Application Attributes

Sample Box Attributes

TITLE TREE PATHCOMFILE RECORD DELETE DATAFILE
Null Null Null Null ON Null
EMPLOYEE
OFF

EMPLOYEE =

55044-009

Fi gure 2-4.

Attribute Table Wth a Default Box-Attri bute Val ue

After entering any default values in the attribute table, ENABLE

adds "enpl oy- box"

Figure 2-5 il lustrates.
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Samplg_AppIié‘a{t}on Attributes Sample édk'Attribqtes
TITLE'/ TREE PATHCOMFILE RECORD DELETE DATAFILE

Starting Value: Null Null Null Null ON Null
Current Value: EMPLOYEE
Override Value: OFF
Default Value: EMPLOYEE
Object Table
employ-box
DATAFILE employee
DELETE OFF

S55044-010

Figure 2-5. Adding a Box to the Object Table

When ENABLE adds "enpl oy-box" to the object table, it renoves any
override or default values fromthe attribute table. Figure 2-6
shows the contents of the attribute table after ENABLE adds
"enpl oy- box. "
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Sample Application Attributes Sample Box Attributes
TITLE TREE PATHCOMFILE RECORD DELETE DATAFILE

Starting Value: Null Null Null Null ON Null

Current Value: EMPLOYEE

Override Value:

Default Value:

S55044-011

Figure 2-6. Contents of Attribute Table After ADD BOX Conmand

Noti ce that ENABLE does not renpve any current values fromthe
attribute table. If you were to add anot her box w t hout
supplying either an override value or a new current value for the
RECORD attri bute, ENABLE woul d use "enpl oyee" as the val ue of the
RECORD attribute for the new box.

Once ENABLE has added a box to the object table, you cannot
change the description of the box. You can, however, renove the
box fromthe object table with a DELETE conmand, supply a new
description of the box, and use the ADD command to add the newly
descri bed box to the object table.

Descri bing and Addi ng an Application

The val ues of the application attributes describe an application.
You can supply values for these attributes by using either of the
fol | owi ng commands:

e The SET APPL conmand--which supplies a current value for an
application attribute

e The ADD APPL conmand--which supplies an override value for an
application attribute
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Suppose, for exanple, that you want ENABLE to wite the PATHCOM
command file for the "enploy-in" application to a file named
"“enabpath.” You could supply this file name as a value for the
PATHCOWFI LE attribute by entering the foll ow ng command:

SET APPL PATHCOWI LE enabpat h
To tell ENABLE that the "enploy-in" application uses
"enpl oy-box," you can supply an override value for the TREE
attri bute by entering command:

ADD APPL enpl oy-in, TREE (01 enpl oy- box)

Figure 2-7 illustrates the action that ENABLE takes when you
enter the precedi ng SET and ADD comrands.

YSET APPL PATHCOWFI LE enabpath
%ADD APPL enpl oy-in, TREE (01 enpl oy-box)

ENABLE

Sample Application Attributes Sample Box Attributes
TITLE TREE PATHCOMFILE RECORD DELETE DATAFILE
Starting Value: Null Null Null Null ON Null
Current Value: > ENABPATH EMPLOYEE
Override Value: » (01 employ-box)
Default Value:

S5044-012

Figure 2-7. Attribute Table Wth a Current and an Override
Application-Attri bute Val ue
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Bef ore ENABLE adds the "enpl oy-in" application to the object
table, it exam nes the contents of the attribute table to
determine if it nust supply any default values for application
attributes. Notice that in Figure 2-7, the starting value of the
TITLE attribute is null. Since the attribute table contains

nei ther an override nor a current value, ENABLE supplies the
application nane as a default val ue.

Figure 2-8 illustrates the partial contents of the attribute
t abl e when ENABLE supplies a default value for the TITLE
attribute

ENABLE

Sample Application Attributes Sample Box Attributes
TITLE TREE PATHCOMFILE RECORD DELETE DATAFILE

Starting Value: Null Null Null Null ON Null
Current Value: ENABPATH EMPLOYEE

Override Value: (01 employ-box)

Default Value: —*tEMPLOY-IN

55044-013

Figure 2-8. Attribute Table Wth a Default Application-Attribute
Val ue

After ENABLE supplies the appropriate default values, it uses the
contents of the attribute table to obtain the description of the
"enpl oy-in" application and adds this application to the object
table, as illustrated by Figure 2-9.
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Samplg_AppIic‘a{t}(;n Attributes Sample gdk'Attribqtgs
TITLE/” TREE PATHCOMFILE RECORD DELETE [;KTAFILE
Starting Value: Null Null Null Null ON Null
Current Value: ENABPATH EMPLOYEE
Override Value: (01 employ-box)
Default Value: |EMPLOY-IN

Objecf Table
Employ-in Employ-box
PATHCOMFILE enabpath DATAFILE employee
TREE (01 employ-box) DELETE OFF

55044-014

Figure 2-9. Adding an Application to the Object Table

After ENABLE adds "enploy-in" to the object table, it renoves any
override and default values fromthe attribute table. Figure
2-10 illustrates the contents of the attribute table after ENABLE
adds "enmploy-in."
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Sample Application Attributes Sample Box Attributes
TITLE TREE PATHCOMFILE RECORD DELETE DATAFILE

Starting Value: Null Null Null Null ON Null

Current Value: ENABPATH EMPLOYEE

Override Value:

Default Value:

S5044-015

Figure 2-10. Contents Attribute Table After an ADD APPL Conmand

Noti ce that ENABLE does not renpve the current val ue of any
attribute. |If, at this point, you added anot her application

wi t hout supplying any application attribute val ues, ENABLE woul d
try to wite the PATHCOM command file for this application to
"enabpath,"” the file identified by the current val ue of the
PATHCOWFI LE attribute

Once ENABLE has added an application to the object table, you
cannot change its description by supplying attribute values. You
can, however, use the DELETE APPL command to renove the
application fromthe object table, supply a new description, and
use the ADD command to add the newly described application to the
obj ect table.

Generating an Application

To indicate that you want to generate an application, use the
GENERATE command. The foll owi ng command generates the
“enpl oy-in" application:

GENERATE APPL enpl oy-in
When you enter the GENERATE conmand, ENABLE uses the contents of

the object table to generate the application, as illustrated in
Figure 2-11.
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( YGENERATE APPL enpl oy-i n)

/ AN
Employ-box Employ-in
DATAFILE employee PATHCOMFILE enabpath
DELETE OFF TREE (01 employ-box)
PATHCOM SCREEN COBOL

Skeleton File Skeleton File

PATHCOM SCREEN
Command File COBOL
(enabpath) Wody

SCOBOL

SCREEN COBOL
Object Files
(POBJ)

55044-016

Figure 2-11. Cenerating an Application

To maintain conpatibility with a previous version, ENABLE
provi des many default values. You can use these defaults to
generate an application that accesses a single data base file.
For exanple, you can generate the application described in the
precedi ng paragraphs by entering the follow ng ENABLE comrand:

GENERATE enpl oy-i n, RECORD enpl oyee, PATHCOVWFI LE enabpat h
Section 4 describes the recommended nethod of generating

single-file applications; Section 5 describes the recommended
met hod of generating nultifile applications.
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SUPPLY| NG A DATA BASE

Bef ore you can execute an application generated by ENABLE, you
nmust supply a data base consisting of one or nore files, as
descri bed below. Refer to Section 3 for information about
devel opi ng, describing, and creating a data base for your
appl i cation.

What is a Data Base?

A data base is an organi zed collection of information, usually
stored on a conputer system This information is represented by
data in a standard format for ease of access by one, or by
several application programs. A data base often serves as a
repository for the infornmati on needed to performcertain
functions in a conmercial, scientific, or business enterprise.

Broadl y speaking, the format of data in a data base is conposed
of three elenents. Fields formthe smallest units, describing
one feature of interest. A record is a set of fields used to
descri be one conplete item A file is a set of records that
describe simlar itens.

Fi el ds

The smal |l est nanmed unit of data in a data base is a field. Each
field has a name and occupies a specific location in relation to
ot her fields.

Fi el ds can contain data that belongs to one of three broad
categories: al phanuneric, al phabetic, or numeric. Al phanumneric
fields contain data conposed of letters of the al phabet, spaces,
digits, and special synbols like the hyphen. Al phabetic fields
contain data conposed of |etters of the al phabet and space
characters. Nunmeric fields contain digits, mnus or plus signs,
and deci mal points.

A group field consists of two or nore continguous fields. Each
field within a group field has its owm field nanme. In addition,
the group itself has a name that can be used to refer to all the
fields. As an exanple, consider a group named "address.” This
group consists of fields naned "street," "city," "state," and
"zi p-code. "
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The characters that are stored in a field are called the field
val ue. When nore than one value is associated with a field, the
field is said to contain repeating field values. The field
itself is called a repeating field or group

Recor ds

A record is a collection of associated fields. Figure 2-12 shows
a typical enployee record.

0001 Jack Jones 01 01 Manager eee

S5044-017

Figure 2-12. Sanpl e Enpl oyee Record

An enpl oyee record contains the field values that concern a
speci fic enpl oyee.

Files

Afile is a collection of records. A file has a nane but does
not occupy a specific location in relation to other files. A
file that contains a collection of enployee records could be
nanmed "enpl oyee." Figure 2-13 shows an exanple of such a file.
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Employee File
Field oy
Name: Empnum Empname Regnum Branchnum Job eoe
Record 1 0001 Jack Jones 01 01 Manager cee
Record 2 0002 Marge Martin 01 02 Clerk XX
Record 3 0003 Phil Smith 02 03 Clerk XX
Record 4 0004 Mark Monte 01 02 Manager cee
Recordn eeoe K eo o ee o eo o DK
Empnum Empname Regnum Branchnum Job oo
Field Field Field Field Field Field
Value Value Value Value Value Values
55044-018

Figure 2-13. Sanple Enployee File

Notice that this file resenbles a table. Tandem conputer systens
store information in relational data base form Wth a

rel ati onal data base, you can regard each file as a

t wo- di nensi onal table, where the columms correspond to fields,
and the rows correspond to records.

Key Fields

A key field identifies a specific record within a file.
Sonetimes nore than one field is needed to identify a record.
When two or nore contiguous fields are used to identify a
specific record, the conmbined fields are called a conposite key
field.

A primary key field uniquely identifies a particular record.
Only one primary key field can exist for a record. A likely
primary key field for an enpl oyee record is enpnum because only
one enpl oyee can have this unique nunber.

An alternate key field identifies records with a common property.
A record can have nore than one alternate key. Wen a record has
an alternate key, the application can use alternate search

paths to retrieve data.
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ESTABLI SH NG A PATHWAY SYSTEM

An ENABLE application nust exist within a PATHMY system

PATHWAY, a part of the ENCOWPASS distributed data base nanagenent
system supplies prograns, procedures, and structures that define
and control requester and server processes (programs). PATHMY
al so provides a programthat handl es the term nal for your
appl i cation.

ENABLE supplies you with many of the conmponents necessary to
establish a PATHWAY system To establish such a system and
execut e an ENABLE application, you rmnust:

1. Create a PATHWAY nonitor process (PATHVMON). PATHMON controls
the activity of processes and devices within the PATHWAY
system

2. Create a PATHCOM process (PATHCOM). PATHCOM acts as the
command interface to PATHVON

3. Submt the PATHCOM conmand file, produced by ENABLE, to
PATHCOM whi ch then passes the information on to PATHVON.

PATHMON uses the information in the PATHCOM conmand fil e to:

e Define a Term nal Control Process (TCP)--The TCP controls the
screen and sends instructions to the General Server.

« Define the requester program generated by ENABLE--Wen
execut ed, the requester process accepts requests fromthe
screen and sends nessages to the CGeneral Server.

« Define the General Server program supplied by ENABLE-- The
General Server opens the data base file and inplenents the
request .

Figure 2-14, which is divided into two parts, illustrates the
events that occur when you (1) establish a PATHWY system and (2)
execute an application.

Sections 4 and 5 provide nore information about establishing a
PATHWAY system and executing an application.
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1. Establishing a PATHWAY System

nowai t/)

cpu O,
: PATHCOM | N enabpat h/ $one

CPATHND\V NAME $one,

PATHCOM
Command File
(enabpath)

2. Executing the Application

(PATHOG\/I $one; RUN nul ti-prog )

SCREEN COBOL
Object Code
(POBJ)

PATHMON
$one

PATHMON
$one

General Server
(ENABLEGS)

Data Base
Files

55044-019

Fi gure 2-14.

Establ i shi ng a PATHWAY System and Executing an

Application
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SECTI ON 3
DEVELOPI NG, DESCRI Bl NG AND CREATI NG A DATA BASE

If the information your departnment uses is already stored in an
exi sting data base, you can use that data base when you generate
your ENABLE applications. |f such a data base does not already
exi st, you nust describe and create one before using ENABLE to
generate an application to naintain it.

The di scussion below foll ows the step-by-step process used to
descri be and create the data base files used for nany of the
exanples in this guide. This sanple data base conprises two
files that store information used by a personnel departnent.

DEVELOPI NG A DATA BASE

Since many users of ENABLE al so use ENFORM to obtain reports, the
approach described in the foll ow ng paragraphs results in a data
base that can be used by ENFORM as well as ENABLE

Briefly, the tasks involved in devel oping the sanpl e personnel
dat a base are:

1. ldentifying the classes of information in which the personne
department is interested. (Each class of information will be
a data base file.)

2. Listing the characteristics (or itens) of data associ ated
with each class of information. (Each data itemw || be a
field within its associated file.)

3. Drawing a diagramof the relationships between the cl asses of
dat a

3-1



DEVELOPI NG A DATA BASE
Identifying the C asses of Information

4. Listing the fields within each file
5. Selecting an appropriate file type for each file
6 Choosing key fields for each file

Identi fying the d asses of |nformation

You can determ ne the appropriate classes of data for the
per sonnel departnent by considering the present flow of
i nformation; for exanple:

1. Wen an enployee is hired, the clerk performng the interview
fills out two forns:

--The first formlists the enployee's nane, age, and sex.
The clerk conpletes this formwith information (such as the
enpl oyee' s sal ary) supplied by the enpl oyee's depart nent
manager .

--The second form contains general infornmation about the
enpl oyee' s dependents. On this form the clerk lists each
dependent's nane, age, and sex.

2. Once a nonth, soneone fromthe departnment updates a |ist that
provi des vacation information. This list identifies the
nunber of vacation days avail able for each enpl oyee.

3. |If an enployee receives a raise, a clerk retrieves the
enpl oyee's file and changes the salary information.

4. \Wenever an enployee inforns the personnel departnment of a
new dependent, someone in the departnent nmust add this
information to the appropriate form

After reviewing the current flow of information, you m ght

concl ude that the personnel departnent is interested in the
cl asses of information shown in Figure 3-1.
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Each enpl oyee for which the personne
departnent is responsible.

The dependents of these enpl oyees.

Listing the Data Itens

Figure 3-1.

Cl asses of Infornmation

A study of the information flow yields the |ist of data itens

shown in Figure 3-2.

EMPLOYEE

enpnum
enpnane
regnum

branchnum

j ob

age

sal ary
vacat 1 on

DEPENDENTS

enp- no
enpnane
branchnum
regnum

dependent - nane . ..
relationship ...

dependent - age ..

The synbol (...

A uni que identifying nunber

The nane of the enpl oyee

A nunber that identifies the region in
whi ch the enpl oyee works

A nunber that identifies the branch for
whi ch the enpl oyee works

The job title of the enpl oyee

The enpl oyee' s age

The enpl oyee's current nonthly sal ary

The nunber of vacation days accrued by
t he enpl oyee

The identification nunber of an enpl oyee

The nane of the enpl oyee

The branch nunber of the enpl oyee

The regi on nunber of the enpl oyee

The nane of a dependent

The rel ati onship between the dependent
and the enpl oyee

The dependent's age

indicates that a data item nmay be repeated.

Fi gure 3-2.

List of Data |Itens
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Drawi ng the Rel ati onshi p Between d asses of | nfornmation

A drawi ng of the relationships that exist between classes of

i nformati on often hel ps you di scover problens in these

relati onships. Such a drawing is also hel pful |ater when you use
ENABLE to generate an application that accesses the infornation
in these classes.

Since only two classes of data exist for the personnel data base,
you can determ ne the rel ati onship between these classes of data
by drawing a diagramsimlar to the one shown in Figure 3-3.

Employee Has Dependents

Figure 3-3. Relationship Between C asses of Information

Once you have drawn this diagram the next step is to exam ne the
rel ati onship to determ ne how many occurrences of one class
relate to occurrences of the other. Several different types of
rel ati onshi ps can exi st:

e one-to-one For eaph occurrence in one class_of i nformati on,
there is exactly one occurrence in the other
cl ass.

* one-to-nmany For each occurrence in one class of information,
there are zero or nore occurrences in the other
cl ass.

 nmany-to-many Zero to many occurrences in one class of
informati on can be associated with zero to many
occurrences in the other class.

Consi der the relationship between enpl oyee and dependents. For

each enpl oyee occurrence, there is one dependent occurrence.
Figure 3-4 illustrates this relationship.
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One One

Employee Dependents

Figure 3-4. One-to-One Rel ationship

After you determine the type of relationship that exists between
the cl asses of information, ask yourself the foll ow ng questions:

 Are any of the data itens associated wth nore than one cl ass
of information? |If so, is this duplication necessary?

e Are any of the data itens repeated in the sane class of data?

Dependi ng on the answers to these questions, you mght need to
draw a new di agram of the rel ationshi ps between your cl asses of
i nformati on.

Are Data |Itens Associated Wth Mdre Than One C ass?

Sonme enpl oyee data (an enpl oyee nunber, name, branch nunber, and
regi on nunber) appears with both enpl oyee and dependents. To
elimnate some of this redundant information, you could renove

t he enpl oyee nane, branch nunber, and region nunber fromthe
dependents information. The enpl oyee nunber should remain with
bot h, however, so that you can forma |ogical connection between
these cl asses when you use either ENABLE or ENFORM

Are Data Itens Repeated in the Sanme C ass of Data?

Several data itens (dependent-nane, rel ationship, and
dependent - age) can be repeated. Figure 3-5 shows sone sanpl e
data fromthis class of infornmation.

3-5
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Drawi ng the Rel ati onshi p Between Cl asses of

I nformati on

Sample Data for Dependents
empnum dependent-name relationship dependent-age

0001 Jane Jones S 33

Bill Jones C 12

Mark Jones C 10

0002 Judy Martin C 17
0004 Leslie Monte S 27
David Monte C 3

Sue Monte C 2

Figure 3-5. Dependents Class with Repeating Data

You can renove this repeating data fromthe dependents class by
using a technique called "nornalization."
dependents data, you could include "enmpnum with each occurrence

of "dependent-nane,"” "relationship,” and "dependent-age."

To normalize the

3-6 illustrates how t he sanpl e dependent data appears when you
el i m nate repeati ng dat a.
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Sample Data for Dependents

empnum dependent-name relationship dependent-age
0001 Jane Jones S 33
0001 Bill Jones C 12
0001 Mark Jones C 10
0002 Judy Martin C 17
0004 Leslie Monte S 27
0004 David Monte C 3
0004 Sue Monte C 2

Figure 3-6. Dependents Class with Repeating Data Renoved

Al t hough nornmalization requires you to include the sane data item
("enpnuni) with several occurrences of the dependent data, this
process sinplifies your data base files and results in a data
base that can be handl ed by both ENABLE and ENFORM

Draw ng the New Rel ati onship

After you renove any data itens that are associated with nore
than one class of data and elimnate repeating data from each
cl ass, you can draw a new di agramthat shows the relationship
between the classes. Since the repeating information has been
renoved fromthe dependents class, each enpl oyee occurrence is
now rel ated to several dependents occurrences. Figure 3-7
illustrates this new rel ationship.
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One Many

Employee Dependents U

Figure 3-7. One-to-Many Rel ationship

Listing the Fields in Each File

At this point, you have identified the two files in the personne
data base: enployee and dependents. Since dependents is too
long to be a valid file name (ei ght character nmaxi mum | ength),
you mght shorten this name to "depend."” The next step is to
list the fields in each file as shown in Figure 3-8.

| |
| EMPLOYEE enpnum enpnanme, regnum branchnum job, age, |
| sal ary, vacation |
I I
I I
| |

DEPEND enp- no, dependent-nane, relationship, dependent-age

Figure 3-8. List of Fields in Both Files

Notice that both files contain a field that represents an

enpl oyee identification nunber. The presence of such duplicate
fields is essential because you need these fields to provide

| ogi cal connections when you use ENABLE to generate an
application or use ENFORMto request a report.

After you list the fields in each file, you are ready to sel ect
t he physical structure for the file.
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Selecting the Appropriate File Type

You can select one of the following file types for your data base
files:

» Key-sequenced--1n a key-sequenced file, each record has a
primary key and up to 255 alternate keys. |If you select a
key-sequenced file type, you can delete, insert, read, and
update records in the file. To select a record you want to
read, you can use either the primary or alternate key.

* Relative--In arelative file, each record has a uni que record
nunber and can have up to 255 alternate keys. The record
nunber is a uni que value that corresponds to the physica
position of a record within the file. |If you select a
relative file type, you can delete, insert, read, or update
records within the file. To select a record you want to read,
you can either use the record nunber as a prinmary key or use
an alternate key.

e Entry-sequenced--1n an entry-sequenced file, each record has
a uni que record nunber and up to 255 alternate keys. The
record nunber corresponds to the order in which a record is
stored in the file. |If you select an entry-sequenced file
type, you can insert, read, or update records in the file; you
cannot, however, delete records fromthe file. To select a
record you want to read, you can either use the record nunber
as a primary key or use an alternate key.

e Unstructured--1n an unstructured file, each record has a
uni que record nunber that serves as a primary key. Alternate
keys cannot exist. |If you select an unstructured file type,
you can insert, read, or update records in the file; you
cannot, however, delete records fromthe file. To select a
record you want to read, you nust use the record nunber as a
primry key.

General ly, you should select a key-sequenced file type for your
data base files. This file type supplies you with the nost
flexibility of use. O the other file types, you might want to
sel ect:

 Arelative file type if you have a use for the record nunber
field

e An entry-sequenced file type if you plan always to enter data
in your file sequentially
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A key-sequenced file type is the best choice for both files in

t he personnel data base. A relative file type is not necessary
because no | ogical use for the record nunber field exists. An
entry-sequenced file type is not satisfactory because the
personnel departnent enters data in both files randomy and
sequentially. An unstructured file type is unsatisfactory
because, with such a file type, the personnel departnment could
not use alternate keys to find an "enpl oyee" or "depend" record.

After you select a file type for a file, you are ready to choose
key fields for that file.

Choosi ng Key Fields

Assum ng that you have sel ected a key-sequenced file type for
your data base files, you nust now choose one primary key field
for each. In addition, you can choose up to 255 alternate key
fields for each file.

For the "enpl oyee" file, a good choice for a primary key is
"empnum " One of the requirenents for a primary key field is
that it stores unique values. Since each enpl oyee has a uni que
enpl oyee nunber, "enpnuni satisfies this requirenment. Good
candi dates for alternate keys in this file are "enpnane,"
"regnum " and "branchnum" |Instead of making both "regnunm' and
"branchnunt separate alternate key fields, you could identify a
group field ("dept") of which these fields are a part and nake
that group an alternate key field. Wen you choose a group as a
key field, that group is said to be a conposite key field.

For the "depend" file, neither "enp-no" nor "dependent-nane"
uniquely identify a record. These fields are not uni que because
t he sane enpl oyee nunber can appear with several dependents, and
several dependents could have the sane nane. |f you provide a
nunber that identifies each dependent of a given enpl oyee, you
could identify a group ("dep-key") consisting of "enp-no" and the
dependent nunber ("dependent-no"). You could then use this group
as a conposite primary-key field. Although "dependent-nanme" is
not uni que, and therefore cannot serve as a primary key, it is a
good choice for an alternate key field.

When you are choosing key fields for your files, consider making
any field (such as "enpnuni) that al so appears in another file a
key field of the other file. |If you do this, you can use ENABLE
to generate an application that can access both files.
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After you choose the key fields for your files, you are ready to

use the Data Definition Language (DDL) to describe your data
base.

DESCRI Bl NG A DATA BASE

Bef ore you can use ENABLE to generate an application, you mnust
use DDL to describe each of the files in your data base. Wen
you use DDL, you create a data dictionary.

A data dictionary is a set of files that docunments the structure
of the data base. The dictionary docunents the structure of each
file with a record description that you create. Wen you create
a record description, you can provide the follow ng information:

* Field nanes

e The type of data (either al phanuneric, al phabetic, or numeric)
that a field represents

e The size of a field

e A label for the field that can be used by both ENABLE and
ENFORM

e The nanme of a file whose organization is described by the
record description

e The structure (key-sequenced, relative, entry-sequenced, or
unstructured) of a file that the record description describes

« Key fields
When you use DDL to create the record description and the

di ctionary, you can also produce File Utility Program ( FUP)
source code with which you can create the data base file.

Using DDL to Create a Record Description

To create a record description, you use the DDL RECORD st at enent .
Al t hough you can use DDL interactively, the recomended procedure
is to enter the DDL source code (in this case, the DDL RECORD
statenment) in an edit-type file.
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Consi der Figure 3-9, which shows the DDL RECORD st atenents of the
two files in the sanple data base. The nunbers that appear to
the right of this figure refer to notes that describe different
portions of the RECORD st atenents.

RECCORD enpl oyee. (1)
FILE | S enpl oyee KEY- SEQUENCED. (2)
02 enpnum Pl C 9(4) HEADI NG " Enpl oyee Nunber". (3)
02 enpnane Pl C X(18) HEADI NG " Enpl oyee Nane". (4)
02 dept HEADI NG " Depart nent . (5)

04 regnum Pl C 9(4) HEADI NG " Regi on Numnber". (6)

04 branchnum Pl C 9(4) HEADI NG " Branch Numnber".
02 job Pl C X(12) HEADI NG "Job Title".
02 age Pl C 9(2) HEADI NG " Age".
02 sal ary PI C 9(4) V99 HEADI NG "Sal ary". (7)
02 vacation Pl C S99 HEADI NG " Vacat i on". (8)
KEY IS enpnum (9)
KEY "en" | S enpnane. (10)
KEY "dp" | S dept. (11)
END (12)
RECCORD dependent s. (13)
FILE | S depend KEY- SEQUENCED. (14)
02 dep- key. (15)

04 enp-no PIC 9(4) HEADI NG "Enpl oyee Nunber".

04 dependent - no PIC 9(2) HEAD NG "Dependent Numnber".
02 dependent - nane Pl C X(18) HEADI NG "Dependent Nane.".
02 rel ationship PIC A (16)
02 dependent - age Pl C 99.
KEY 0 IS dep-key. (17)
KEY "dn" | S dependent - nane. (18)
END

NOTES
(1) Identifies the subsequent information as a RECORD
statenment and supplies the record description nane
"enpl oyee. "

Figure 3-9. Sanple DDL RECORD Statenents (Continued next page)
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(4)

(5)

(6)

(7)

DEVELOPI NG A DATA BASE
Using DDL to Create a Record Description

dentifies a file name ("enployee"); also indicates the
ile type (KEY- SEQUENCED)

Nanes a field, "enpnum"™ The PIC cl ause identifies the
size of this elementary field (four characters) and
indicates its data type (nuneric). Note the two digits
to the left of the field name. These digits are called
| evel numbers. Al fields have | evel nunbers to
indicate their relationship to other fields. You can
select any digits from1l to 50 for |evel nunbers.

Noti ce the HEADI NG cl ause that appears with this and
many other fields. Including such a clause provides
you with a nethod of supplying your own screen | abels
when you use ENABLE to generate an application.

Nanes a field, "enpnane.” The PIC clause identifies
the size of this elenmentary field (18 characters) and
indicates its data type (al phanuneric).

Nanes a field, "dept." Notice that this field does not
have a PIC clause. The absence of a PIC cl ause
indicates that the field is a group field. A group
field consists of all of the inmediately follow ng

el enentary fields with |ower |evel nunbers. Be aware
of the way that DDL eval uates | evel nunbers. For DDL,
a level nunber of 02 is higher than a | evel nunber of
03.

Nanes a field, "regnum"™ The PIC cl ause identifies the
size (four characters) of this elenentary field and
indicates its data type (nuneric). Note that the |evel
nunber (04) associated with this field is |ower than
the | evel nunmber (02) associated with the group field
("dept") of which "regnunt is a part.

Nanes a field, "salary.” The PIC clause identifies the
size (six characters) of this elenmentary field and
indicates its data type (nuneric). The synbol Vin the
PI C clause indicates an inplied deciml point. The
deci mal point is not actually stored in the file.

Figure 3-9. Sanple DDL RECORD Statenents (Continued)
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(8) Nanes a field, "vacation." The PIC clause identifies
the size (three characters) of this elenentary field
and indicates its data type (nuneric). The synbol "S"
inthe PICfield indicates that the value for the field
can include a plus or mnus sign.

(9) Identifies a key field, "enpnum"™ The absence of a key
specifier in this KEY clause indicates that "enmpnunt is
the primary key field. Since the "enployee" file is
identified as a key-sequenced file, the RECORD
statement nust identify a primary key field.

(10) ldentifies a key field, "enpnane." The presence of a
two character mmenonic (en) in the KEY clause indicates
that "enpnane” is an alternate key field.

(11) ldentifies a conposite key field, "dept." A conposite
key field is a key that consists of a group field. The
presence of the two-character menonic (dp) indicates
that "dept" is an alternate key field.

(12) Term nates the RECORD st at enent.

(13) ldentifies the beginning of a new RECORD st atenent and
supplies the record description nane "dependents."

(14) Supplies a file nane ("depend") and identifies the file
type (KEY- SEQUENCED)

(15) Defines a group field ("dep-key").

(16) Defines a field named "rel ationship.”™ The PIC clause
associated with this field indicates that its data type
is al phabetic and its size is one character.

(17) ldentifies "dep-key" as the primary key. Note that
since "dep-key" is a group field, this primary key is a
conposite key.

(18) ldentifies "dependent-nane" as an alternate key field.

Figure 3-9. Sanple DDL RECORD Statenments (Continued)
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ENABLE Linitati ons on DDL

Because ENABLE uses record descriptions to generate SCREEN COBOL
source code, the syntax of a RECORD statenent nust be conpatible
with SCREEN COBOL representation capabilities. Specifically,
this affects the syntax that you can use for the RECORD st at enent
as foll ows:

e |If you use a TYPE clause or a user-defined TYPE (see the Data
Definition Language (DDL) Reference Manual for details), the
data type nust be either CHARACTER or BI NARY

« BINARY 8, FLOAT 32, FLOAT 64, COWPLEX, LOG CAL 2 and LOG CAL 4
data itens are not supported by ENABLE

e \Wen you define nuneric fields, the PIC clause cannot define
nore than 18 digits; for exanple, both PIC 9999999999999999999
and PIC 9(19) are illegal.

e |If you use an OCCURS cl ause, the OCCURS cl ause nesting nust
not exceed four levels. The nunber of occurrences must not
exceed 999.

« \Wen you specify elenentary fields, the size of each field
nmust not exceed 256 bytes.

e |If you add the values specified for the size descriptions of
all the fields in the record description, the total nunber of
byt es nmust not exceed 2046.

e You can use a FILLER cl ause; however, the application will not
di splay the filler on the screen.

* You can use a REDEFI NES cl ause; however, ENABLE ignores the
redefined structure.

* You can use a RENAMES cl ause; however, ENABLE ignores the
renanmed structure.

e If youidentify the entire record as a key field, an ENABLE
application will use the first group or elenentary itemin the
record as the key.

e |If you use an OCCURS DEPENDI NG ON cl ause, ENABLE will use the
maxi num nunber of occurs itens. Refer to the ENABLE Ref erence
Manual for nore i nformati on

Refer to the Data Definition Language (DDL) Reference Manua
for nmore infornmati on about the RECORD st at enent.
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Creating a Dictionary

Once you wite your RECORD statenents in an edit-type file, you
can use the DDL conpiler either to create a new dictionary for
the record descriptions or to add the record descriptions to an
exi sting dictionary. By including a special conmand when you use
the DDL conpiler, you can also tell the conpiler to wite FUP
file-creation cormmands that you can use later to create your data
base fil es.

To use the DDL conpiler, enter a command with the foll owi ng DDL
COMVAND syntax fromthe command interpreter:

DDL/ I N <ddl -source-file> [ <command>] [ , <comand> ... ]
<ddl - source-fil e>
is the nane of an edit-type file containing one or nore
DEFI NI TI ON or RECORD statenents or DDL conpil er
conmands.
<comuand>
is any DDL conpiler conmand. Refer to the Data

Definition Language Reference Manual for a conplete |ist
of DDL conpil er conmands.

DDL conpil er conmands that are rel evant when creating a
data base for an ENABLE application are as foll ows:

DICT [!]

creates a new dictionary for the record descriptions
or adds the record descriptions to an existing
dictionary. To purge an existing dictionary and add
the record to a new dictionary, include the

excl amation point (!).

FUP <fil e-name> [!]

tells the DDL conpiler to create <file-name> if it
doesn't already exist and to wite the FUP file-
creation commands to this file. To purge any
previ ous contents of <file-nane>, include the

excl amation point (!).
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I f your RECORD statenents for the sanple data base are in an
edit-type file named "ddlsrcl,"” you can create a dictionary for
these record descriptions by entering the foll ow ng:

DDL/ I N ddl srcl/ DI CT, FUP fupsrcl
This command tells the DDL conpiler to:
1. Conpile the source code on "ddl srcl”

2. (Open and update a data dictionary on the default volunme and
subvol une

3. Create and wite FUP source conmmands in "fupsrcl”

After you conpile your DDL source code, you can use the FUP
source file produced by DDL to create your data base.

CREATI NG A DATA BASE

Bef ore you execute an application, the data base file (or files)
to be used by the application nust exist. To create these files,
use the FUP commands produced by the DDL conpiler. This assures
that the structure and organi zation of a file is the sane as the
structure and organi zati on descri bed by the correspondi ng record
descri ption.

This is particularly inportant if you use ENABLE to generate an
application that access one of these files. An application
generated by ENABLE retains information about a file, such as the
file type, record organi zation, and key field |location. Wen you
execute the application, the General Server checks to see if a
physical file matches the information retained by the
application. If a file does not match, the application displays
an error nessage stating:

Regenerate program file has changed.
Fi gure 3-10 shows an annotated exanple of the FUP file-creation

commands created by the DDL conpiler for the sanple data base
files.
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< SCHEMA PRODUCED DATE - TIME : 1/08/84 15:45: 21 (1)
< SECTI ON EMPLOYEE
< Record EMPLOYEE created on 01/08/84 at 15:45
RESET
SET ALTKEY ( "en," KEYOFF 4, KEYLEN 18, FILE 0 ) (2)
SET ALTKEY ( "dp," KEYOFF 22, KEYLEN 8, FILE 0 )
SET NO ALTCREATE
SET ALTFILE ( 0, EWMPLOYEO )
SET TYPE K
SET KEYOFF 0
SET KEYLEN 4
SET REC 54
SET BLOCK 512
SET | BLOCK 512
CREATE EMPLOYEE
RESET
SET TYPE K
SET KEYLEN 24
SET REC 24
SET BLOCK 512
SET | BLOCK 512
CREATE EMPLOYEO (13)
< SECTI ON DEPENDENTS
< Record DEPENDENTS created on 01/08/ 84 at 15:45
RESET
SET ALTKEY ( "dn," KEYOFF 6, KEYLEN 18, FILE 0) (14)
SET NOALTCREATE
SET ALTFILE ( 0, DEPENDO) (15)
SET TYPE K
SET KEYOFF 0
SET KEYLEN 6
SET REC 29
SET BLOCK 512
SET | BLOCK 512
CREATE DEPEND (16)

RPRPRRPOONOOIR~W
N R O o

e L L T e N e N
~—

Figure 3-10. Sanple FUP Source Commands (Continued next page)
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RESET
SET TYPE K
SET KEYLEN 26
SET REC 26
SET BLOCK 512
SET | BLOCK 512
CREATE DEPENDO (17)

NOTES

(1) Contains header information witten by the DDL
conpi | er

(2) Identifies an alternate key specifier ("en"), provides
the location of this key (KEYOFF 4) in bytes relative
to the start of a record, defines the key |ength
(KEYLEN 18) in bytes, and identifies the alternate key
file nunmber (FILE O0). (FUP associates this alternate
key with the actual alternate key file by neans of the
ALTFI LE command described in note 3.)

(3) Identifies the nane of the alternate key file
("enpl oye0") associated with this data file

(4)

Indicates that the data file is a key-sequenced (K)
file

(5) Identifies the |location (KEYOFF 0) in bytes of the
primary key field

(6) Identifies the length (KEYLEN 4) in bytes of the
primary key field

(7) Ildentifies the length (REC 54) in bytes of the records
that can be stored by this data file

(8) Identifies the data block length in bytes (BLOCK 512)

Figure 3-10. Sanple FUP Source Commands (Conti nued)
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(9) Identifies the index block length in bytes (IBLOCK
512). (Consider increasing this to 4096 bytes.)

(10) Creates the naned data file ("enpl oyee")

(11) Restores the file-creation conmand paranmeters to their
default settings

(12) Indicates that the alternate key file is a
key-sequenced (K) file. Alternate key files are always
key- sequenced files

(13) Creates the alternate key file ("enpl oye0")

(14) ldentifies an alternate key specifier ("dn"), provides
the location of this key (KEYOFF 6) in bytes relative
to the start of a record, defines the key |ength
(KEYLEN 18) in bytes, and identifies the alternate key
file nunmber (FILE O0). (FUP associates this alternate
key with the actual alternate key file by neans of the
ALTFI LE conmmand described in note 15.)

(15) ldentifies the alternate key file ("depend0")
associ ated with "depend”

(16) Creates "depend"
(17) Creates "dependO," the alternate key file for "depend"

Figure 3-10. Sanple FUP Source Commands (Conti nued)

Deternmining File Size

When DDL wites FUP file-creation conmands, it does not include a
conmand to define the file size. The default file size is one
page (4096 bytes) for the primary extent and one page for each
secondary extent. Each file has 1 primary extent and up to 15
secondary extents that are allocated automatically by the
conmput er system when they are needed.

These default extent sizes are small. Using them a
key-sequenced file with records 100 bytes |ong could store about
320 records. For nost applications, you will want to make the

extents |arger.
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When you determne the size of a file, estimate the nunber of
records that the file will store. To do this you will have to
find answers to such questions as, "How many people work for the
conmpany?" You m ght want to include space for records that are
no | onger active such as those that store information about
peopl e who have | eft the conpany. Consider how many records wl |
be added to the file each nonth and | eave sone room for growh

As a minimum you will want to make the primary extent big enough
to hold all of the records that are to be initially stored in the
file. You can then let the systemuse the secondary extents for
gr owt h.

Once you have determ ned the nunber of records that your file
will contain, add the followi ng FUP statenent to the FUP fil e-
creati on conmands:

SET EXT (xxx RECS, yyy RECS)

where xxx is the nunmber of records that are to fit in the
primary extent and yyy is the nunber of records that are to fit
in the secondary extent. Insert this command before the FUP
CREATE commands that create the data file and the alternate key
file. The FUP SET EXT command is the only way that you can
define your file size.

When you include the SET EXT command, FUP uses the nunber of
records you specify, the record size, and the size of the file
bl ock to cal cul ate the nunber of pages required to hold your
dat a.

Refer to the ENSCRI BE Progranmm ng Manual for nore information
about sel ecting an appropriate extent size.

| ncreasing Block Size

If you increase the size of the BLOCK paraneter, you can enhance
the efficiency of any application that accesses records fromthe
file sequentially. Consider changing this parameter from BLOCK
512 to BLOCK 4096.
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Using FUP to Create Your Files

To use FUP to create your files, enter the FUP conmand fromthe
command interpreter using the foll ow ng FUP cormmand synt ax:

FUP/ I N <fup-source-file>/
<f up-source-fil e>

is the nane of an edit-type file containing FUP commands.

Consi der, for exanple, the follow ng command:

FUP/ I N fupsrcl/

This command tells FUP to execute the commands in the edit-type
file named "fupsrcl.”

After you create the appropriate data base files, you are ready
to use ENABLE to generate the application. Section 4 provides
you Wi th guidelines for generating and running an application
that can access a single data base file. Section 5 provides
gui delines for generating and running an application that can
access two or nore data base files.
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SECTI ON 4

CREATI NG AND RUNNI NG A SI NGLE- FI LE APPLI CATI ON

You can use ENABLE to generate an application through which you
can enter or change data in a single data base file. Wen you
execute the application, a screen sinmlar to the one shown in
Figure 4-1 appears.

EMPLOYEE- PROG
Page 1/1
* EMPNUM
* EMPNAME
* DEPT
REGNUM
BRANCHNUM
JOB
AGE
SALARY __ .00
VACATI ON

Ready for input F3 for Help, shift F16 to exit
/

55044-020

Figure 4-1.

Screen Displayed by the Sanpl e Enpl oyee- Prog
Application




S| NGLE- FI LE APPLI CATI ONS
The Sanpl e Enpl oyee-Prog Application

The application that displays this screen could be used to

mai ntai n enpl oyee information. To generate and execute this
application, enter the series of commands shown in Figure 4-2.
(Wthin the figure, arbitrary file nanmes appear in | owercase
letters. You can use these names exactly as shown or you can
change themto avoid conflicts with existing file nanes.)
Usi ng these comrands, you:

1. Create a data dictionary with the Data Definition Language
(DDL) .

2. Create a data base file with the File Wility Program (FUP).

3. Cenerate a single-file application with ENABLE

4. Establish a PATHWAY system and run the application with the
command interpreter, the Tandemtext editor (EDIT), and
PATHCOM

After you generate and execute the application, you can enter

data into the file and mani pul ate the data according to the
i nstructions presented in Section 7.
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STEP 1: CREATE A DATA DI CTlI ONARY
:EDI T ddl srcl

* ADD
1 RECORD EMPLOYEE.
2 FILE IS enpl oyee KEY- SEQUENCED.
3 02 EMPNUM Pl C 9(4) HEADI NG " Enpl oyee Number".
4 02 EMPNAME PIC X(18)  HEADI NG "Enpl oyee Name".
5 02 DEPT HEADI NG " Depart ment " .
6 04 REGNUM  PIC 9(4) HEADI NG " Regi on Number".
7 04 BRANCHNUM PI C 9(4) HEADI NG " Branch Number".
8 02 JOB PIC X(12) HEADING "Job Title".
9 02 AGE PI C 9(2) HEADI NG " Age" .
10 02 SALARY Pl C 9(4) V99 HEADI NG "Sal ary".
11 02 VACATION  PIC S99 HEADI NG " Vacati on".

12 KEY | S EMPNUM

13 KEY "EN' IS EMPNAME.
14 KEY "DP" | S DEPT.

15 END

16 //

:DDL/ I N ddl src1/ DI CT, FUP fupsrcl !

STEP 2: CREATE A DATA BASE FI LE

:FUP/IN fupsrcl/

STEP 3: CALL ENABLE AND GENERATE AN APPLI CATI ON
: ENABLE

YSET BOX RECORD EMPLOYEE

%ADD BOX EMPLOYEE

YSET APPL TREE (01 EMPLOYEE)

USET APPL PATHCOWFI LE si ngl pth

%ADD APPL EMPLOYEE- PROG

YENERATE EMPLOYEE- PROG
%X T

Figure 4-2. Conmands That Cenerate and Execute the Sanpl e
Enpl oyee- Prog Application (Continued next page)
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STEP 4: ESTABLI SH A PATHWAY SYSTEM AND EXECUTE THE
APPLI CATI ON

:EDI T enabexl

* ADD

PURCE enabl og, enabct|

CREATE enabl og

ASS|I GN PATHCTL, enabct |

PATHMON NAMVE $one, CPU 0, NOWAI T, QUT enabl og/
PATHCOM | N si ngl pt h/ $one

PATHCOM $one; RUN EMPLOYEE- PROG
PATHCOM $one; shut down, wai t

/1

O~NOUITRWN P

: OBEY enabex1

Figure 4-2. Conmands That Cenerate and Execute the Sanpl e
Enpl oyee- Prog Application (Continued)

Section 3 describes howto create a dictionary and a data base
file. The tasks that you performto generate and execute your
own single-file application are:

1. Generating the application

2. Establishing a PATHWAY system and executing the application

GENERATI NG A SI NGLE-FI LE APPLI CATI ON

When you generate a basic single-file application, you use, with
a few exceptions, either the starting or the default val ues of
box or application attributes. (Refer to Section 2 for a list of
these attribute values.) To generate such an application,
performthe foll ow ng tasks:
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Start ENABLE by using the ENABLE run comand in response to
the conmand interpreter pronpt, for exanple:

: ENABLE

ENABLE pronpts for input by displaying the percent synbo
(%9. Wen this pronpt appears, you can enter the ENABLE
commands that describe your application.

Descri be a box by supplying a value for the RECORD attri bute.
This attribute identifies the record description that ENABLE
will use to obtain information about the data base file to be
accessed. For the sanple "enpl oyee-prog" application, supply
"enpl oyee" as a record description name by using the
foll ow ng SET command:

SET BOX RECORD enpl oyee

When you supply a value for the RECORD attri bute, ENABLE
stores this value in the attribute table. ENABLE does not
open a dictionary and obtain the record description until you
add a box. |If ENABLE cannot find a record description, it
will issue an error nessage at that tine.

Add a box that represents the data base file to be accessed
by the application. Wen you add a box to the object table,
you al so provide a box name. For the sanple "enpl oyee-prog"
application, add a box naned "enpl oyee" with the foll ow ng
ADD BOX commrand:

ADD BOX enpl oyee

ENABLE uses the contents of the attribute table to determ ne
the description of the box. The value of the DATAFILE
attribute identifies the data base file that a box
represents. |f you have not supplied a value for DATAFILE
ENABLE uses the file name contained in the record description
as the default value of this attribute. For the sanple

“enpl oyee- prog" application, ENABLE uses "enpl oyee" as the
file nane.

Supply a value for the TREE attrtribute. Wen you add an
appl i cation, ENABLE uses the value of the TREE attribute to
associate a box with the application. For the sanple

"enpl oyee- prog" application, you associate a box naned
“enpl oyee" with an application by using the follow ng SET
conmand:

SET APPL TREE (01 enpl oyee)
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4-6

Notice the | evel nunmber (01) that appears to the left of the
box name. The value of this |evel nunber is significant only
for nultifile applications. (See Section 5 for nore
information.) For a single-file application, the only
requirenent for this level nunber is that it be any digit
from1l to 50.

Supply a value for the PATHCOVFI LE attribute. This attribute
identifies the file to which ENABLE is to wite the PATHCOM
commands. (After you generate your application, you use this
PATHCOM command file to establish a PATHWY system wi th which
you can execute your application.) |If you do not supply a
value for this attribute, ENABLE does not wite a PATHCOM
command file. For the sanple "enpl oyee-prog" application,
you use the follow ng SET conmand to identify "singlpth" as
the name of the file for the PATHCOM commands:

SET APPL PATHCOWFI LE singl pth

If you want ENABLE to wite the PATHCOM comrands to an
existing file, include an exclanmation point (!) with the file
nane. Wen you include this synbol, ENABLE repl aces the
contents of the file with the PATHCOM conmands. |If you tel
ENABLE to wite these conmands to an existing file, that file
nmust be an edit-type file.

Add the application to the object table. Wen you add an
application, you also provide an application nane. To add

t he sanpl e "enpl oyee-prog"” applicaton, use the foll ow ng ADD
conmand:

ADD APPL enpl oyee- prog

When you enter an ADD APPL command, ENABLE uses the contents
of the attribute table to determ ne the description of the

application. If you have not provided a value for the TITLE
attribute (the value of this attribute identifies the screen
title), ENABLE will use the application nane as the default

val ue and, hence, as the default screen title.

After you add an application to the object table, you can
either repeat steps 1 through 6 to describe and add nore
applications or generate the application you just added.

Generate the application by using the foll owi ng command:

GENERATE enpl oyee- prog



S| NGLE- FI LE APPLI CATI ONS
Est abl i shing a PATHWAY Syst em and Executing an Application

When you enter a GENERATE conmand, ENABLE di spl ays the
fol | owi ng nessages:

Generating application: application-nanme Pl ease wait
Pr ogram gener at ed: appl i cati on- nane

8. Exit from ENABLE by entering the follow ng conmand:
EXIT

Al ternatively, you could exit from ENABLE by pressing the
CTRL and Y term nal keys sinultaneously.

When you conpl ete these tasks, you are ready to establish a
PATHWAY system to execute your application.

ESTABLI SH NG A PATHWAY SYSTEM AND EXECUTI NG AN APPL| CATI ON

When you supply a value for the PATHCOWI LE attri bute and
generate an application, ENABLE wites PATHCOM conmands to the
naned edit-type file. ENABLE includes all the conmands necessary
to configure (set up) a PATHWAY system Figure 4-3 shows the
contents of the PATHCOM fil e generated for the sanple

"enpl oyee- prog" applicaton.
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SET PATHVON BACKUPCPU 1

SET PATHWAY MAXTCPS 10

SET PATHWAY MAXTERMS 10

SET PATHWAY MAXPROGRAMS 10

SET PATHWAY MAXSERVERCLASSES 10
SET PATHWAY MAXSERVERPROCESSES 10
SET PATHWAY MAXSTARTUPS 10

SET PATHWAY MAXPATHCOMWS 40

SET PATHWAY MAXASSI GNS 32

SET PATHWAY MAXPARAMS 32

START PATHWAY COLD

SET TCP PROGRAM $SYSTEM SYSTEM PATHTCP2
SET TCP CPUS 0: 1

SET TCP MAXTERMS 5

SET TCP MAXSERVERCLASSES 001

SET TCP MAXSERVERPROCESSES 001

SET TCP MAXTERVDATA 06464

SET TCP MAXREPLY 02000

SET TCP NONSTCP 0

SET TCP TCLPROG $MyVOL. MYSUB. POBJ

ADD TCP ENABLE- TCP

SET PROGRAM TCP ENABLE- TCP

SET PROGRAM TYPE T16- 6520 | NI TI AL EMPLOYEE- PROG
SET PROGRAM TMF OFF

ADD PROGRAM EMPLOYEE- PROG

RESET SERVER ASS| GN, PARAM

SET SERVER PROGRAM $SYSTEM SYSTEM ENABLEGS
SET SERVER CPUS 0:1

SET SERVER NUMSTATIC 1

SET SERVER ( ASSI GN EMPLOYEE, EMPFI LE)

SET SERVER TMF OFF

ADD SERVER ENABLE- SERVER

Figure 4-3. PATHCOM Command File for the Sanpl e Enpl oyee- Prog
Application
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S| NGLE- FI LE APPLI CATI ONS
Est abl i shing a PATHWAY Syst em and Executing an Application

You can use the generate PATHCOM command file to establish a
PATHWAY system by entering a series of commands that result in:

e The creation of a PATHWAY Monitor (PATHMON) process--PATHVON
is the controlling process in a PATHWY system

e The creation of a log file to which PATHVON can report errors
and changes in status

e The assignnment of the PATHCTL file--PATHCTL is a disc file
where PATHMON mai ntains status information and the application
configuration

e The creation of a PATHCOM process--PATHCOM i s t he command
interface to the PATHMON process

You can place these commands that define, execute, and term nate
the application in an edit-type file. Figure 4-4 describes the
contents of such a file. Because you can execute the commands in
this edit-type file by using the OBEY command, this type of file
is called an "obey" file.
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Est abl i shing a PATHWAY Syst em and Executing an Application

1. Purge the current PATHCOM log file and the current
PATHCTL control file.

PURGE <l og-file> <control-file>
For exanpl e:
PURCE | ogl, enabctl
2. Create a new PATHCOM | og fil e.
CREATE <l og-fil e>
For exanpl e:
CREATE | ogl
3. Assign the PATHCTL file to the control-file.
ASSI GN PATHCTL, <control-file>
For exanpl e:
ASS|I GN PATHCTL, enabct |
4. Create a PATHMON process.

PATHMON/ NAME <pat hnon- nane>, NOMI T,
CPU <cpu- nunber>, QOUT <l og-file>/

For exanpl e:
PATHMON NAMVE $one, NOWAI T, CPU 0, OUT | ogl/

Not e t hat <pat hnon- nanmes> nust not exceed six
characters (five characters if they are to be used
across the network), nmust begin with a dollar sign (%),
and rmust be unique within the system (or systens) upon
which it executes.

Figure 4-4. (Obey File Commands That Establish a PATHWAY
System and Execute an Application (Continued next page)
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Est abl i shing a PATHWAY Syst em and Executing an Application

5. Cold start PATHWAY using information in the naned
PATHCOM conmand fil e.

PATHCOM | N <pat hcom fi | e- name>/ <pat hnon- nane>
For exanpl e:
PATHCOM | N si ngl pt h/ $one
6. Run the application.
PATHCOM <pat hnon- nanme>; RUN <pr ogr ant nane>
For exanpl e:
PATHCOM $one; RUN enpl oyee- pr og

7. Stop the PATHMON process when all users of the
application exit fromthe application.

PATHCOM <pat hnon- nane>; SHUTDOWN, VWAI T
For exanpl e:

PATHCOM $one; SHUTDOMWN, WAI T

Figure 4-4. (Obey File Commands That Establish a PATHWAY
System and Execute an Application (Continued)

To execute the obey file, enter the OBEY conmand in reponse to
the conmand interpreter pronpt as foll ows:
OBEY enabex1

where enabexl is the nanme of an edit-type file containing
t he conmands described in Figure 4-4.
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SECTI ON 5
CREATI NG AND RUNNI NG A MULTI FI LE APPLI CATI ON

You can use ENABLE to generate a multifile application through
which two or nore data base files can be nmintai ned. Wen you
execute the application, a screen sinmlar to the one shown in
Fi gure 5-1 appears.

4 EMPLOYEE- DETAI L )

Page 1/1
* EMPNUM

------------------------------------------------------

DEPENDENT-NO
DEPENDENT- NAVE

RELATIONSHIP
DEPENDENT- AGE __

* EMPNAME
* DEPT
REGNUMM
BRANCHNUM
JoB
AGE
SALARY .00
VACATI ON

Ready for input F3 for Help, shift F16 to exit
- J

55044-021

Figure 5-1. Sanple Screen Displayed by Enpl oyee-Det ai |
Application
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CREATI NG AND RUNNI NG A MULTI FI LE APPLI CATI ON
Sanpl e Enpl oyee-Detail Application

The application that displays this screen could be used to

mai ntain informati on that pertains to enpl oyees and their
dependents. Figure 5-2 shows the series of commands used to
generate and execute this application. You can generate the sane
application by entering the commands shown in this figure.
(Change the file names that appear in |lowercase letters, if
necessary, to avoid conflicts with existing file nanes.) These
commands acconplish the foll ow ng tasks:

1. Create a data dictionary

2 Create two data base files
3. Cenerate the application
4

Establ i sh a PATHWAY system and execute the application
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STEP 1: CREATE A

15 END

30 END

: FUP/ I N fupsrc2/

EDI T ddl src2
* ADD

1 RECORD EMPLOYEE.
2 FILE IS enpl oyee KEY- SEQUENCED.
3 02 EMPNUM PI C 9(4) HEADI NG "Enpl oyee Number".
4 02 EMPNAME Pl C X(18) HEADI NG " Enpl oyee Nane".
5 02 DEPT HEADI NG " Depart nment".
6 04 REGNUM PIC 9(2) HEADI NG "Regi on Nunber".
7 04 BRANCHNUM PIC 9(2) HEADI NG "Branch Nunber".
8 02 JOB PI C X(12) HEADI NG "Job Title".
9 02 AGE PIC 9(2) HEADI NG "Age".

10 02 SALARY Pl C 9(4) V99 HEADI NG " Sal ary".

11 02 VACATI ON Pl C S99 HEADI NG " Vacat i on".

12 KEY 0 IS EMPNUM
13 KEY "en" |'S EMPNAME.
14 KEY "dp" |S DEPT.

17 RECORD DEPENDENTS.
18 FILE IS depend KEY- SEQUENCED.
19 02 DEP- KEY.

20 04 EMP-NO Pl C 9(4)

22 04 DEPENDENT- NO PI C 9(2)
24 02 DEPENDENT- NAMVE PI C X(18)
26 02 RELATIONSHIP PIC A

27 02 DEPENDENT-AGE PIC 9(2).

28 KEY O IS DEP-KEY.
29 KEY "dn" | S DEPENDENT- NAME.

:DDL/ I N ddl src2/ DI CT, FUP fupsrc2!
STEP 2: CREATE THE DATA BASE FI LES

CREATI NG AND RUNNI NG A MULTI FI LE APPLI CATI ON
Sanpl e Enpl oyee-Detail Application

DATA DI CTlI ONARY

HEADI NG " Enpl oyee Nunber ™.
HEADI NG " Dependent |1D".
HEADI NG " Dependent Name".

Figure 5-2. Conmands That Cenerate and Execute the
Enpl oyee-Detail Application (Continued Next Page)
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CREATI NG AND RUNNI NG A MULTI FI LE APPLI CATI ON
Sanpl e Enpl oyee-Detail Application

STEP 3: GENERATE THE APPLI CATI ON

:EDI T enabsrcl
* ADD
SET BOX RECORD enpl oyee
ADD BOX enpl oyee
SET BOX RECORD dependents
ADD BOX dependents
SET APPL TREE (01 enpl oyee
02 dependents
LI NK enpnum TO OPTI ONAL enp- no)
SET APPL PATHCOWFI LE mul tipth
ADD APPL enpl oyee- det ai
10 GENERATE *
11 //
*EXIT

Co~NOoOUITR~hWNE

: ENABLE/ | N enabsrcl/

STEP 4: ESTABLI SH A PATHWAY SYSTEM AND EXECUTE THE
APPLI CATI ON

:EDI T enabex?2
* ADD
PURCGE nmultilog, multictl
CREATE mul til og
ASS|I GN PATHCTL, multictl
PATHMON NAVE $nmult, CPU 0, NOMI T, OUT multil og/
PATHCOM | N nul ti pt h/ $mul t
PATHCOM $rmul t ; RUN EMPLOYEE- DETAI L
PATHCOM $rul t ; SHUTDOWN, WAI T
/1

O~NOUITRWN P

*EXIT
: OBEY enabex?2

Figure 5-2. Conmands that Cenerate and Execute the
Enpl oyee-Detail Application (Continued)
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CREATI NG AND RUNNI NG A MULTI FI LE APPLI CATI ON
Do Matching Fields Exist?

SPECI AL CONSI DERATI ONS FOR MULTI FI LE APPL| CATI ONS_

Before you try to generate a nultifile application, consider

the answers to the followi ng questions:

1. Do the files contain matching fields?

2. Do the files contain related i nformati on?

Do Matching Fields Exist?

ENABLE can generate an application that uses several data base
files only if the record descriptions of the files contain

mat ching fields. Fields can match only when they have conpati bl e
data types. Consider, for exanple, the record descriptions in
Figure 5-3 of the two data base files used by the sanple

"enpl oyee-detail" application.

RECORD enpl oyee.
FILE IS enpl oyee

KEY- SEQUENCED.

02 enpnum PI C 9(4) HEADI NG " Enpl oyee Nunber"
02 enpnane PI C X(18) HEADI NG " Enpl oyee Nane".
02 dept HEADI NG " Depart ment".
04 regnum PIC 9(2) HEADI NG " Regi on Nunber".
04 branchnum PIC 9(2) HEADI NG " Branch Nunber".
02 job PIC X(12) HEADING "Job Title".
02 age PIC 9(2) HEADI NG " Age" .
02 salary PI C 9(4) V99 HEADI NG " Sal ary".
02 vacation PI C S99 HEADI NG " Vacation".
KEY 0 IS enpnum
KEY "en" |S enpnane.
KEY "dp" 1S dept.
END

RECORD dependent s.
FILE |1 S depend

KEY- SEQUENCED.

02 dep- key.

04 enp-no PI C 9(4) HEADI NG " Enpl oyee Nunber"
04 dependent-no PIC 9(2) HEADI NG " Dependent |D".
02 dependent-nane Pl C X(18) HEADI NG " Dependent Nane".

02 rel ationship PIC A
02 dependent-age PIC 9(2).

KEY 0 | S dep-key.

KEY "dn" 1S dependent - nane.
END
55044-022
Figure 5-3. Sanple Record Descriptions
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CREATI NG AND RUNNI NG A MULTI FI LE APPLI CATI ON
Do the Files Contain Related | nformation?

Notice that the "enpnuni field of the "enpl oyee" record
description matches the "enp-no" field of the "dependents" record
description. In this case both fields have the sanme data type:
PIC 9 or nuneric. |If you are not sure that two fields have
conpati ble data types, refer to the ENABLE Reference Manual for
nore information.

When fields fromtwo files match, you can use themas join fields
to establish a |ogical connection between the two files. Wen
you generate a nultifile application, each file nust have at

| east one join field that can be used to link it to another file.
If an application accesses nore than two data base files, sone
files may have nore than one join field formng |inks to other
files.

ENABLE has one other requirenent for nultifile applications:
when you link two files, the join field of one of the files nust
be a key field. |In Figure 5-3, both of the prospective join
fields ("enmpnum' and "enp-no") are key fields. "Enpnunt is a
primary key field and "enp-no" is the | eading portion of a group
field ("dep-key") that is also a primary key field.

If your files do not have appropriate join fields, you cannot use
ENABLE to generate an application to nmaintain them

Do the Files Contain Related | nformation?

When you generate a nmultifile application, the files being
accessed should contain related i nformation.

An ENABLE application uses the join-field value of one file to
| ocate or insert a record in another file. |If the join fields
do not contain related information, the application m ght not
performin the manner you expect, even though the values in the
join fields are conpati bl e.

Suppose, for exanple, that you try to generate an application to
access a file that contains enployee information and a file that
contains parts information. Suppose further that the join fields
of these files are: "enpnunt (containing a four-digit enployee
nunber) and "partnum (containing a four-digit part nunber).

Al t hough ENABLE coul d generate this application, you could not
use it in any neani ngful manner because no | ogical relationship
exi sts between enpl oyee nunmbers and part nunbers.

When your data base files do not contain related infornmation,

consi der using several single-file applications to access the
files.
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CREATI NG AND RUNNI NG A MULTI FI LE APPLI CATI ON
Generating a Multifile Application

In the sanpl e "enpl oyee-detail" application for files that
contain related informati on, the "enpl oyee" file contains genera
i nformati on about each enpl oyee; the "depend" file contains

i nformati on about each enpl oyee's dependents. The join fields
("enpnuni and "enp-no") each represent an enpl oyee identification
nunber. Since these fields represent related data, you can use
the "enpl oyee-detail" application to record, maintain, or display
i nformati on about a particul ar enpl oyee.

If you have decided that your data base files contain rel ated
data and have appropriate join fields, you are ready to generate
and execute your own nultifile application. To do this:

1. Use the ENABLE commands to generate the application.

2. Use the PATHCOM command fil e produced by ENABLE to establish
a PATHWAY system You can then execute the application.

GENERATI NG A MULTI FI LE APPLI CATI ON

To generate a nmultifile application, performthe follow ng
t asks:

1. Describe and add a box for each data base file to be used by
t he application.

2. Associate the boxes with the application and define the
| ogi cal connections that exist between the boxes.

3. ldentify the name of the file to which the PATHCOM conmmands
are to be witten.

4. Nane and add the application.

5. Cenerate the application.

To performthese tasks, use the ENABLE commands. Since sone
commands are |ong, you may want to enter themin an edit-type
file (called a "command file"). |If you enter the conmmands in a
command file, the last task to performis:

6. Submt the command file to ENABLE
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CREATI NG AND RUNNI NG A MULTI FI LE APPLI CATI ON
Descri bi ng and Addi ng Boxes

Descri bi ng and Addi ng Boxes

To descri be and add a box for every data base file that the
application is to access, proceed nuch as you did to add a box
for a single-file application. Describe a box by supplying a
value for the RECORD attribute and add it using the ADD conmand,
as illustrated in Figure 5-4.
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CREATI NG AND RUNNI NG A MULTI FI LE APPLI CATI ON
Descri bi ng and Addi ng Boxes

YSET BOX RECORD enpl oyee
%ADD BOX enpl oyee

ENABLE

@ ®

RECORD DICTIONARY DATAFILE Dictionary Object Table
Starting Value;  |[Null \xyz.$myvol.mysub Null
Current Value:'®| EMPLOYEE BOX employee
) ) (\XYZ.$MYVOL.MYSUB) DATAFILE employee
Override Value: RECORD employee. cee
Default Value: EMPLOYEE [« | FILE IS employee . . .
(Partial Contents of Attribute Table) RECORD parts.
FILE IS parts . . .
RECORD dependents.
FILE IS depend . . .

YSET BOX RECORD dependent s
%A\DD BOX dependents

@ @ ENABLE
1®

RECORD DICTIONARY DATAFILE Dictionary Object Table

Starting Value:|  |Null \xyz.$myvol.mysub Null BOX employee
Current Value: [ DEPENDENTS DATAAILS EETEe
override Value: (XYZ.$MYVOL.MYSUB) e
verride value: RECORD employee. | BOXdependents
Default Value: DEPEND = FILE IS employee . . . DATAFILE depend
(Partial Contents of Attribute Table) RECORD parts.
FILE IS parts . . .

RECORD dependents.
FILE IS depend . . .

Legend

@ ENABLE enters employee as the current value of the RECORD attribute in the attribute table.

@ ENABLE opens the dictionary identified by the DICTIONARY attribute and gets the employee record description.

@ ENABLE uses the file (employee) identified in the record description as the default value of the DATAFILE attribute.

@ ENABLE adds the employee box and its description to the object table.

@ ENABLE changes the current value of the RECORD attribute to dependents.

@ ENABLE opens the dictionary identified by the DICTIONARY attribute and gets the dependents record description.

@ ENABLE uses the file (depend) identified in the dependents record description as the default value of the DATAFILE attribute.
ENABLE adds the dependents box and its description to the object table.

55044-023

Figure 5-4. Describing and Addi ng Two Boxes
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Associ ating and Li nki ng Boxes

Al t hough you can supply val ues for other box attributes when you
descri be and add a box, this discussion assunes that the default
val ues suit your needs. |If you use the SET command to describe a
box, you might want to use the RESET BOX command (to reset the
attributes to their starting values) before you descri be and add
the next box. After you describe and add the necessary boxes,
you are ready to associate the boxes with an application.

Associ ati ng and Li nki ng Boxes

When you generate a multifile application, you nmust identify:
e The boxes to be used by the application
e The logical connections or links that exist between the boxes

e« The order in which the boxes are to be connected for the
appl i cation

To performthis task, supply a value for the TREE application
attribute. Wen you supply a value for this attribute, you build
a logical structure called a tree structure that ENABLE uses to
organi ze the application.

What |Is a Tree Structure?

Atree is a hierarchical structure sinmlar to a famly tree.
Wthin the tree structure, each box has a specific position, nuch
as you have a specific position within your own famly. The
position of a box within a tree structure is called its level. A
box at one level of the tree structure is connected to a box (or
boxes) at other levels of the tree structure by links. Figure
5-5 illustrates a sanple two-level tree structure and shows the
value of the TREE attribute that builds this structure.
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Associ ati ng and Li nki ng Boxes

TREE(O01 enpl oyee
02 dependents LI NK enpnum TO OPTI ONAL enp- no)

Level 1
employee
empnum Link that Connects Boxes
empname
Level 2
Dependents
dep-key
= €Mp-No
dependent-no

55044-024

Figure 5-5. Sanmple Tree Structure

VWhat |Is a Link?

Alink is the portion of the tree structure that establishes a
| ogi cal connection between two boxes. A tree structure m ght
have many |inks that connect a box to several other boxes;
however, only two boxes are connected by any single |ink.

ENABLE provides a special kind of link called a LINK OPTI ONAL
When you establish a LI NK OPTI ONAL between two boxes, you define
the order in which the application can read or insert records for
the boxes. This order establishes a dependency between the
records associated with both. Wth a LI NK OPTI ONAL, the
application nust use the join-field value of a record from one
box to read or insert a record for the other box. Access to a
record in the second box depends upon the presence of a record
that has a matching join-field value in the first.

Because this dependency is simlar to the relationship that

exi sts between a parent and a child, one of the boxes connected
by a LINK OPTIONAL is called a parent box and the other is called
a child box. You can read or insert a record for a child box
only if you have already read or inserted a record for the parent
box.
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Associ ating and Li nki ng Boxes

The screen displayed by an application reflects the parent-child
rel ati onship you define. An application displays a child box
after the join field of the parent box. |If any other fields in
the parent box follow the join field, the application displays
these fields below the child box. An application does not

di splay the join field of a child box.

Figure 5-6 shows the screen displayed by the sanple

"enpl oyee-detail" application. For this application, the

enpl oyee box is the parent box and the "dependents" box is the
child box. Notice that the join field ("enpnunt) of the

"enpl oyee" box appears before the "dependents" box and that the
join field of the dependents box ("enp-no") does not appear on
the screen. An ENABLE application does not display the join
field of the child box because the data in this field is
identical to the data displayed or inserted in the join field of
t he parent box.

EMPLOYEE- DETAI L o
Page 1/1 | Join Field of

* EMPNUM Parent Box

------------------------------------------------------

DEPENDENT-NO ____ :
DEPENDENT- NAVE - Child Box
RELATIONSHIP  __ '

DEPENDENT- AGE ___
* EMPNAMVE
* DEPT
REGNUM
BRANCHNUM | Remaining Fields
JoB of Parent Box
AGE
SALARY . 00
VACATI ON

Ready for input F3 for Help, shift F16 to ex

S55044-025

Figure 5-6. Parent and Child Boxes on the Screen
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Associ ati ng and Li nki ng Boxes

When you establish a Iink between two boxes, you nust decide
whi ch box is to be the parent box and which box is to be the
chi I d.

Choosing a Parent and Child Box

To deci de which box is to be a parent box and which box is to be
a child, consider the purpose for which the application is being
generated. ENABLE inposes two requirenents regarding this

choi ce:

1. The join field of a child box nmust be a primary key field, an
alternate key field, a courtesy key field, or the |eading
portion of a primary or alternate key field.

2. The size of the join field for the parent box nust be equa
to or less than the size of the join field of the child box.

Refer to the ENABLE Reference Manual for nore informati on about
t hese requirenents.

After you determine the |links that can exist between the boxes
used by your application, you nmust identify the | evel at which
each box resides in the tree structure.

The Levels of the Tree Structure

A sinple tree structure, such as the one you build for a
single-file application, has one |level and a single box that
resides at that level. A nore conplex structure, such as one
that you build for an application that accesses several files,
can have many |evels, wth several boxes residing at each | evel
except for the first. At this, lowest, level there can be only
one box. ENABLE inposes no restrictions on the nunber of boxes
that reside at other levels of the tree structure and has a
maxi mum of 50 | evel s per application.

Before you identify the | evel at which each box resides, you
shoul d understand how they affect the generated application.
When you identify the | evels of your tree structure:

1. Only one box can reside at the first level. A box that
resides at this |level nust have one or nore join fields that
you can use to link it to a child box (or boxes) at the
second | evel of the tree.
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Associ ating and Li nki ng Boxes

2. For a box at any l|level except the first, a join field nust
exi st that links that box to a parent box at the next |ower
| evel of the tree structure.

3. If youlink two or nore boxes to the sane parent box, these
boxes nmust reside at the sane |evel of the tree structure.

The level at which a box resides in the tree structure affects
t he appearance of the screen displayed by the application as
fol |l ows:

« Afield fromthe box at the first |evel of the tree nust
appear as the first field on the screen.

e For each subsequent level, a field froma box at that |evel
nmust appear before any fields from boxes at higher |evels.

Bef ore you determne the |l evels at which your boxes are to
resi de, consider the purpose for which you are generating the
application, the possible links that you can establish between
boxes, and the | ogical relationship between these boxes.

I f your application uses only two boxes, you can identify either
box as residing at the first |level of the tree structure.

If your application uses three or nore boxes, the process of
determi ning appropriate | evels becomes nore conpli cated.
Suppose, for exanple, that you want to generate an application
that uses three boxes: "enploy-box," "depends-box," and
"insure-box." Assunme that these boxes represent the follow ng
i nformati on:

« "Enploy-box" represents general information about enpl oyees.

« "Depends-box" represents information about the dependents of
t hese enpl oyees.

e "lnsure-box" represents information about each enpl oyee's
i nsurance coverage. This information al so indicates whether
dependents are covered by the enpl oyee's insurance.

Now suppose that each of these boxes has a field that represents
an enpl oyee identification nunber. Depending on the purpose for
whi ch you are generating this application, you could build a
variety of tree structures with a variety of links. Figure 5-7
illustrates the various tree structures which you could build for
t hese boxes.
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Associ ati ng and Li nki ng Boxes

To Display and Maintain Employee Information

Employ-box Employ-box Employ-box
empnum empnum empnum
Depends-box Depends-box Insure-box Insure-box
dep-key dep-key Cov-key Cov-key
emp-no - B emp-no empno - empno -
Insure-box Depends-box
Cov-key Dep-key
B  empno B emp-no
To Display and Maintain Insurance Information
Insure-box Insure-box Insure-box
Cov-key Cov-key Cov-key
empno empno empno
Employ-box Employ-box Depends-box Depends-box
empnum e » empnum Dep-key Dep-key
cee cee emp-no —= emp-no =
Depends-box Employ-box
Dep-key B empnum
L emp-no cee
To Display and Maintain Dependent Information
Depends-box Depends-box Depends-box
Dep-key Dep-key Dep-key
emp-no emp-no emp-no
Employ-box Employ-box Insure-box Insure-box
empnum ~ > empnum Cov-key Cov-key
cee coe empno —= empno —=
Insure-box Employ-box
Cov-key -
o - empnum
»  empno v

S55044-026

Fi gure 5-7.

Box Levels Wien Mul tiple Links Are Possible
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Associ ating and Li nki ng Boxes

Sometimes the links that you can establish will deternmi ne the

| evel at which a box nust reside. Suppose that your application
uses a box nanmed "dept-box" as well as two of the boxes
("enpl oy- box" and "depends-box") described earlier. Suppose
further that you can link "dept-box" to "enpl oy-box" but you
cannot |ink "dept-box" to "depends-box." Depending on the

pur pose of the application, you could identify the | evels shown
in Figure 5-8.
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Associ ati ng and Li nki ng Boxes

Application Purpose

To Display and
Maintain Employee —
Information

To Display and
Maintain Dependent —
Information

To Display and
Maintain Department —
Information

Possible Tree Structures

Employ-box

empnum

dept

dep-key
= emp-no

Depends-box

Dept-box

Deptnum =

Depends-box
Dep-key

emp-no

Employ-box

empnum =

dept

Dept-box

- Deptnum

Dept-box

Deptnum

Employ-box

empnum

dept —=

Depends-box
Dep-key

> emp-no

S$5044-027

Fi gure 5-8.

Box Levels When Links Are Limted
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After you identify the Ievel at which a box is to reside, you are
ready to supply a value for the TREE attri bute.

Supplying a Value for the TREE Attribute

Al t hough you can supply a value for the TREE attribute in severa
ways, the exanples in this discussion use the SET APPL comrand to
do so.

To supply values for the TREE attribute, you nust:
e Associate a box with a |l evel nunber

e Provide a LINK OPTIONAL cl ause for each box except the box at
the first level of the tree structure

Associating a Box Wth a Level Nunber. To define the |evel at
whi ch a box resides in the tree, you associate the box nane with
a level nunber (simlar to a DDL | evel nunber). Valid val ues
for | evel nunmbers range from1 to 50.

To define a box as being at the first level of the tree, specify
a level nunber that is lower in value than any other |evel nunber
in the tree. For exanple, consider the foll ow ng box names and
associ ated | evel nunbers:

06 enpl oy-box 08 depends-box 08 coverage-box 10 | ocati on-box
The | evel nunbers associated with these box nanes indicate that:
e "Enploy-box" is at the first level of the tree structure

« "Depends-box" and "coverage-box" are at the second | evel of
the tree structure

e« "Location-box" is at the third |l evel of the tree structure
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Level nunmbers do not have to correspond to the precise | evel at
whi ch a box resides, nor do they have to be sequential. These
rul es govern | evel nunbers for the TREE attri bute:

1. The nunerically | owest-level nunber identifies the box at the
first level of the tree; only one box can have this | evel
nunber .

2. The level nunber of a parent box nmust be | ower than the | evel
nunber of its child box (or boxes).

3. The level nunbers for all child boxes associated with the
same parent box must be the sane.

4. Valid | evel nunbers range between 1 and 50.

Using the LINK OPTIONAL Paraneter. Wen you supply a value for
the TREE attribute, you nust use the LINK OPTIONAL paraneter with
every box except the box at the first level of the tree. Wen
you use this paraneter, you identify the Iink that connects a
child box to a parent box.

The LI NK OPTI ONAL paraneter has two fornms. You use the first
formif the join field of the parent box and the join field of
the child box have different nanes. You use the second formif
the join fields of both boxes have the sane nane.
If you use the first formof the LINK OPTI ONAL paraneter, you
enter the join-field nane of the parent box before the join-field
nane of the child box, for exanple:
SET APPL TREE (01 enpl oyee

02 dependents LI NK enpnum

TO OPTI ONAL enp- no)
In this case:
« "enployee" is the nane of the parent box.
e "dependents" is the nane of the child box.
e "enpnunt is the join field of the parent record.

e "enp-no" is the join field of the child record.
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If you use the second formof the LINK OPTI ONAL paraneter, you
enter the nane of the parent box, the nane of the child box, and
the conmon nane of the join fields from both boxes, for exanple:
SET APPL TREE (01 region

02 branch

LI NK regi on TO OPTI ONAL branch

VI A regnum
In this case:
e "region" is the parent box.
e "branch" is the child box.

e "regnunt is the join field in both parent and child records.

Ef fect of the Tree Structure on a Cenerated Application

When you build a tree structure for your application, that
structure affects the foll ow ng aspects of a generated
appl i cation:

e The screen displayed by the application, as follows:

--Afield fromthe box at the first |evel always appears as
the field on the screen.

--The join field of a parent box al ways appears on the
screen i mredi ately before any child box (or boxes).

--Ajoin field of a child box does not appear on the term na
screen.

« The records that can be read and inserted for each box: The
organi zation of the tree structure determ nes the access path
that the generated application follows to read and insert
records.

The foll ow ng paragraphs describe two sanple tree structures and

di scuss how these tree structures affect the precedi ng aspects of
their respective applications.
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Sanpl e Two-Level Tree Structure. Figure 5-9 shows an exanpl e of
a two-level tree structure. This figure also shows the SET TREE

conmand that builds this tree structure.

TREE(O01 enpl oyee
02 dependents LI NK enpnum TO OPTI ONAL enp- no)

Level 1
employee
empnum Link between Boxes
empname
Level 2
Dependents
dep-key
= €Mp-no
dependent-no

55044-028

Figure 5-9. Sanple Two-Level Tree Structure

Figure 5-10 shows the screen displayed by an application
generated with this tree structure. Note that a field fromthe
"enpl oyee" box (the box at the first level of the tree structure)
appears first on the screen. The "dependents"” box directly
follows the join field ("enpnunt) of the "enpl oyee" box. The
join field ("enp-no") of the "dependents" box does not appear on

t he screen.
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4 N
EMPLOYEE- DETAI L
Page 1/1
* EMPNUM

------------------------------------------------------

DEPENDENT-NO
DEPENDENT- NAVE
RELATIONSHIP
DEPENDENT- AGE

* EMPNANE

* DEPT

REGNUM
BRANCHNUM
JoB
AGE
SALARY .00
VACATI ON

Ready for input F3 for Help, shift F16 to exit
- J

S55044-029

Figure 5-10. Sanple Screen Wth Two Boxes

The tree structure defined for an application also determ nes the
the records that the application can retrieve or insert for each
box. If the application can retrieve or insert a record for a
box, that record is said to qualify for the application-access
pat h.

An ENABLE application can read or insert any record for the box
at the first level of the tree structure. Therefore, all the
records associated with this box qualify for the application-
access path.

An ENABLE application can read or insert records for a box at the
second level of the tree only if those records match (have the
sane join-field values as) records read for or inserted in the
box at the first level of the tree. Therefore, a record for a
box at the second |level of the tree qualifies for the
application-access path only if that record matches a record for
the box at the first level of the tree.

Figure 5-11 illustrates this concept for the "enpl oyee" and
"dependent s" boxes.
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Level 1
employee . -
empnum Any record for this box qualifies
empname for the application access path.
Level 2
Dependents To qualify for the application
dep-key access path, a dependents record
emp-no must have an emp-no value that
dependent-no exactly matches the empnum value
coe of an employee record.
S5044-030

Figure 5-11. Application-Access Path for the Enpl oyee- Det ai
Application

Figure 5-12 shows the partial contents of sone sanple records
associated with the "enpl oyee" and "dependents"” boxes. This
figure also identifies the records fromboth boxes that qualify
for the application-access path.

5-23



CREATI NG AND RUNNI NG A MULTI FI LE APPLI CATI ON

Associ ating and Li nki ng Boxes

Employee Records
(All records qualify for
the access path)

Dependent Records
(Records qualify for the access path
if they match an employee record)

Empnum . .. Emp-No . . .

0001 Jack Jones. .. 0001 01 Jane Jones e
0001 02 Bill Jones oo
0001 03 Mark Jones oo

0002 Marge Martin 0002 01 Judy Martin L

0003 Phil Smith (2)

0004 Mark Monte 0004 01 Leslie Monte eee
0004 02 David Monte eoe
0004 03 Sue Monte coe

0006 Steven Myers 0006 01 Liz Myers oo

0007 Joe Lane 0007 01 Lois Lane eoe

0008 Anne Lee 0008 01 Tod Lee LX)
0008 02 Steve Lee e

Legend

A Dependent record with Emp-No = 0005 does not qualify for the application access

path because a matching Employee record with Empnum = 0005 does not exist.

The Employee record with Empnum = 0003 qualifies for the application access path
even though a matching Dependent record does not exist.

S55044-031

Figure 5-12.

Wth Two Boxes

Qualified Records for a Tree Structure

The access path established for an application also affects the
way that you can perform del ete and update operations on records

for these boxes,

e |If you update a parent

field,
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record and change the val ue of

its join

the child record that previously matched the updated
record no longer qualifies for the application-access path.
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e |If you delete a parent record before you delete a matching
child record, you can no |longer retrieve the child record.
Since the matchi ng parent record no | onger exists, the child
record does not qualify for the application-access path.

Sanpl e Three-Level Tree Structure. Figure 5-13 shows a
three-level tree structure and the SET TREE conmmand t hat buil ds

this structure.
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Join
Fields
Form a
Link

SET APPL TREE(06 enpl oy- box
08 depend-box LI NK enpnum TO OPTI ONAL enp- no
08 enpcov-box LINK enpl oy-box TO OPTI ONAL enpcov-box VI A enpnu
10 cov-box LINK cov-type TO OPTI ONAL i nsur-id)

Level 1

Employ-box

empnum

empname

Level 2

Depend-box

Dep-key

»

> emp-no
dependent-no

Join
Fields
Form a
Link

Level 2

Empcov-box

primkey

= empnum
cov-type

Level 3

Cov-box

insur-type -

insur-name

55044-032

Figure 5-13. Sanple Three-Level

Tree St

ructure

Figure 5-14 shows the screen displayed by an application
Note the foll ow ng:

generated with this tree structure.

1. A | abel
screen.
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"Depend- box" appears directly after "enpnunt (the join field
of "enploy-box"). The join field ("enp-no") of "depend-box"
does not appear.

The second child box, "enpcov-box," follows "depend-box."
Not e that both "depend-box" and "enpcov-box" begin in the
same screen colum because they are both children of

"“enpl oy-box." The join field ("enmpnum') of "enpcov-box" does
not appear.

"Cov-box," the child of "enpcov-box," appears to be nested in
"“enpcov-box." The join field ("insur-type") of "cov-box"
does not appear.

EMPLOYEE- DETAI L
Page 1/1
*  EMPNUM

----------------------------------------------------

DEPENDENT-NO
DEPENDENT- NAVE

RELATIONSHI P
DEPENDENT- AGE

--------------------------------------------------------

-----------------------------------------------

Ready for input F3 for Help, shift F16 to exit
- J

55044-033

Figure 5-14. Screen Wth Four Boxes
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Figure 5-15 shows the partial contents of the files associated
with the application that displays the screen shown in

Figure 5-14. This figure also shows the records fromeach file
that qualify for the application-access path.

When the tree structure of an application has nore than two
| evel s, records qualify for the application-access path as
fol | ows:

1. The application can read or insert any record for the box at
the first level of the tree. Therefore, all records for this
box qualify for the application-access path.

2. The application can read or insert a record for a box at the
second level of the tree only if that record natches (has the
same join-field value) a record for a box at the first |evel
of the tree. Therefore, to qualify for the application-
access path, a record at the second | evel of the tree nust
mat ch any record at the first level of the tree.

3. The application can read or insert a record for a box at the
third |l evel of the tree only if that record matches (has the
same join-field value) a qualified record for a box at the
second |l evel of the tree. Therefore, to qualify for the
appl i cation-access path, a record at the third | evel of the
tree must match a qualified record at the second | evel of the
tree.
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Employ-Box Records Depend-Box Records

(All qualify for the access path) (Qualify for the access path if they match an
Emp-Box record)
Empnum . . . Emp-No . ..

0001 Jack Jones. .. 0001 01 Jane Jones XX
0001 02 Bill Jones coe
0001 03 Mark Jones XX
0002 Marge Martin 0002 01 Judy Martin XX

0003 Phil Smith

0004 Mark Monte 0004 01 Leslie Monte XX
0004 02 David Monte cee
@ 0004 03 Sue Monte XX
0006 Steven Myers 0006 01 Liz Myers XX
0007 Joe Lane 0007 01 Lois Lane XX
0008 Anne Lee 0008 01 Tod Lee XX
0008 02 Steve Lee XX
Employ-Box Records Empcov-Box Records Cov-Box Records
(All qualify for the access path)  (Qualify for the access path if (Qualify for the access path if
they match an employ-box they match a qualified record
record) from Empcov-Box)
Empnum . . . Empnum . . .
0001 Jack Jones. .. 0001 A3 A3 Great Deal
0002 Marge Martin 0002 A4 A4 New Stuff
0003 Phil Smith 0003 B1 B1 Fine Thing
0004 Mark Monte 0004 B2 B2 Good Rates
0006 Steven Myers 0006 B9 @
0007 Joe Lane
0008 Anne Lee 0008 C1 C1 Okay Deal

Legend

@ A Depends-Box record with Emp-No = 0005 does not qualify for the access path.

@ The following Empcov-Box record does not qualify for the application access path because its
join field value (0005) does not match an Employ-Box record: 0005 B3.

@ Since the record 0005 B3 does not qualify for the application access path, the following
matching Cov Box record also does not qualify: B3 Cheap Rates.

55044-034

Figure 5-15. Qualified Records for an Application Wth a
Three-Level Tree Structure
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Supplying a value for the TREE attribute is the nost conpl ex task
that you nmust performto generate a nmultifile application. The
remai ning tasks are sinple to perform These tasks are:

e Ildentifying the nane of the PATHCOM comrand file

* Naning and addi ng the application

e GCenerating the application

e Submitting the command file to ENABLE

Identi fying the Nane of the PATHCOM Command Fil e

To conpl ete the description of the application, request a PATHCOM
file and identify its nane. To request a PATHCOM file, supply
the file name as the value of the PATHCOWFI LE attribute. For
exanpl e, the follow ng SET APPL conmand requests that ENABLE
wite the PATHCOM command file to a file named "nul ti pth"

SET APPL PATHCOWFI LE mul ti pth

Nam ng and Addi ng the Application

You can now nane and add the application and its description to
the object table. To add an application, you use the ADD APPL
command. For exanple, the followi ng ADD APPL command adds the
sanpl e "enpl oyee-detail" application:

ADD APPL enpl oyee- det ai

Cenerating an Application

To generate an application, you use the GENERATE command. Since
you have al ready added an application to the object table, you
can generate your application by using the follow ng formof the
GENERATE conmand:

GENERATE APPL *
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When you use this form of the GENERATE conmand, ENABLE gener at es
all the applications that exist in the object table.

Submitting the Command File to ENABLE

If you have entered your ENABLE commands on a conmand file, you
conpl ete the tasks involved in generating an application by
submtting the command file to ENABLE. To submt the conmand
file, you use the following formof the ENABLE run comrand:

ENABLE/ I N <comand-file> /
<conmand-file> is your edit-type file of ENABLE comands.

You enter this command in response to the comand interpreter
pronpt (:), for exanple:

: ENABLE/ | N enabcnds/

ESTABLI SH NG A PATHWAY SYSTEM AND EXECUTI NG THE APPLI CATI ON

An ENABLE application executes within a PATHWY system |f you
supply a value for the PATHCOWI LE attri bute when you generate an
appl i cation, ENABLE wites PATHCOM commands to the naned ED T
file. You can use these comands to establish a PATHWAY system
to execute your application. Figure 5-16 shows the PATHCOM
commands witten by ENABLE for the sanple "enpl oyee-detail™
appl i cation.
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SET PATHVON BACKUPCPU 1

SET PATHWAY MAXTCPS 10

SET PATHWAY MAXTERMS 10

SET PATHWAY MAXPROGRAMS 10

SET PATHWAY MAXSERVERCLASSES 10
SET PATHWAY MAXSERVERPROCESSES 10
SET PATHWAY MAXSTARTUPS 10

SET PATHWAY MAXPATHCOMWS 40

SET PATHWAY MAXASSI GNS 32

SET PATHWAY MAXPARAMS 32

START PATHWAY COLD

SET TCP PROGRAM $SYSTEM SYSTEM PATHTCP2
SET TCP CPUS 0: 1

SET TCP MAXTERMS 5

SET TCP MAXSERVERCLASSES 002

SET TCP MAXSERVERPROCESSES 002

SET TCP MAXTERVDATA 07560

SET TCP MAXREPLY 02000

SET TCP NONSTCP 0

SET TCP TCLPROG $MKT. SAMPLE. POBJ

ADD TCP ENABLE- TCP

SET PROGRAM TCP ENABLE- TCP

SET PROGRAM TYPE T16- 6520 | NI TI AL EMPLOYEE- DETAI L
SET PROGRAM TMF OFF

ADD PROGRAM EMPLOYEE- DETAI L

RESET SERVER ASS| GN, PARAM

SET SERVER PROGRAM $SYSTEM SYSTEM ENABLEGS

SET SERVER CPUS 0:1

SET SERVER NUMSTATIC 1

SET SERVER ( ASSI GN EMPLOYEE, $MKT. SAMPLE. EMPLOYEE)
SET SERVER ( ASSI GN DEPENDENTS, $MKT. SAMPLE. DEPEND)
SET SERVER TMF OFF

ADD SERVER ENABLE- SERVER

Figure 5-16. PATHCOM Command File for the Enpl oyee-Detail
Application
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To use the PATHCOM conmand file to establish a PATHWMAY system for
amltifile application, enter a series of commands simlar to
those that you enter to establish a PATHMY systemfor a
single-file application. These conmands result in the follow ng:

e The creation of a PATHWAY Monitor (PATHMON) process--PATHVON
is the controlling process in a PATHWY system

e The creation of a log file to which PATHVON can report errors
and changes in status

e The assignnment of the PATHCTL file--PATHCTL is a disc file
where PATHMON mai ntains status information and the application
configuration

e The creation of a PATHCOM process--PATHCOM i s t he command
interface for the PATHWAY system

You can place these comands in a single obey file for conveni ent
definition, execution, and subsequent term nation of the ENABLE
application. Figure 5-17 shows an annotated exanple of an obey
file that establishes a PATHWAY system and executes the sanple
"enpl oyee-detail" application.
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PURCGE nultilog, multictl

CREATE mul til og

ASSI GN PATHCTL, multictl

PATHVON NAME $rmult, NOMI T, CPU 0, OQUT nultil og/
PATHCOM I N mul ti pt h/ $mul t

PATHCOM $rmul t; RUN enpl oyee- det ai

PATHCOM $nul t; SHUTDOWN, VAI T

e L T Y e e N N
~NOoOOIhWNE
— N N

NOTES

(1) Purges the current PATHCOM I og file and the current
PATHCTL fil e.

(2) Creates a new PATHCOM |l og file.

(3) Assigns the PATHCTL file to "multictl."

(4) Creates a PATHMON process. PATHMON names nust not
exceed six characters (five characters if PATHMON is to
be used across the network), nust begin with a dollar
sign (%), and nust be unique within the system upon
whi ch PATHWAY execut es.

(5) Cold starts PATHWAY using the generated PATHCOM conmmand
file.

(6) Runs the application.

(7) Stops the PATHMON process when you exit fromthe
appl i cation.

Figure 5-17. (Cbey File Conmmands That Establish a PATHWAY System
and Execute the Enpl oyee-Detail Application

To execute the obey file, use the OBEY command. If the nane of
the edit-type file that contains these commands is "enabex2," you
can execute this file by entering the following in response to
the conmand interpreter pronpt:

: OBEY enabex?2
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TAI LORI NG AN APPLI CATI ON

Sections 4 and 5 describe the tasks involved in generating a
basi c application--an application that displays a standard
screen and that can performdelete, insert, read, and

updat e operations on the data base files to which it has access.
This section describes optional capabilities with which you can:

e Provide a custom zed screen for an application. You m ght,
for exanple, want to provide a custom zed screen that inproves
the usability of an application and enhances its appearance.

e Indicate the operations (DELETE, | NSERT, READ, or UPDATE) t hat
can be performed by an application. You mght want to limt
your application to specific operations, for exanple, to
protect your data base files frominadvertent changes.

e Specify a method that the application nust use to ensure the
integrity of the data base files. You mght, for exanple,
need to indicate that your data base files are audited by the
Transaction Monitoring Facility (TM).

PROVI DI NG A CUSTOM ZED SCREEN

Wiil e a standard screen format is satisfactory for many
applications, you nmay want to provide a custom zed screen in
order to enhance the appearance of the screen and inprove the
usability of the application.
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ore you decide on a format for your custom zed screen,

sider the needs of the people who will use it. When choosing
creen format for an application, do the foll ow ng wherever

si bl e:

Provide a descriptive screen title. If you supply a

descriptive screen title, the users can be confident that they
are using the appropriate application.

Provi de your own | abels for screen fields. You can supply
| abels that are nore informative than the field names used for
a standard format screen.

Display a key field as the first field on the screen. Most
users expect to be able to enter a value in the first screen
field, press an appropriate read function key, and retrieve a
record. If the first screen field is not a key field, the
user nust tab to a key field before retrieving a record.

Provi de user information within a box whenever necessary. |If
appropriate, you mght want to provide user instructions (such
as the type of data that can be entered into a particul ar
field) when you custom ze the screen.

For nmultifile applications, wherever possible, display al
other fields in a parent box before you display any join
fields that Iink that box to a child box. In this way, all
the fields of the parent box appear in one area and the user
does not have to tab over a child box to conplete an entry for
t he parent box.

Di spl ay several records within a box where appropriate. Wen
the primary purpose of an application is to display data, a
box that displays nore than one record is often nore
conveni ent .

Provide a conpressed format if many fields will appear in a
box. A conpressed fornmat is one in which nore than one field
appears on a screen line. Wth a conpressed format, the
application is nore likely to display an entire record on one
screen page. This not only enhances the appearance of the
screen, but also inproves the usability of the application,
since the user will not have to nobve to a new screen page to
view the entire record.
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e \Werever possible, try tolimt the screen display to a single
screen page. In particular, avoid splitting boxes across
screens because users mght update partial records if they
cannot see all the fields of a record on a single screen page.

e Use a tabular screen fornmat wherever appropriate. Wth this
format, records appear to be organized in a table, a format
that is famliar to nost users.

e Exclude any fields froma box that do not need to appear. For
some applications, a user does not need to see every field in
a record. |If a record contains particularly sensitive
i nformati on, such as an enpl oyee's sal ary or age, consider
excl uding these fields fromany application used solely for
di spl ay purposes.

How To Custoni ze a Screen

You can custom ze a screen for an application by supplying the
appropriate values for the box and application attributes that
determ ne screen format. Table 6-1 lists these attributes and
i ndi cates how a val ue supplied for each attribute affects the
screen.
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Table 6-1. Attributes That Affect Screen For mat

Attribute Ef fect of Supplying a Val ue
Nane

BOXTI TLE 1 Supply a value for these attributes to

BOXTI TLE 2 provi de user information that appears within

BOXTI TLE 3 a box on the screen or to provide your own
screen | abels for boxes with tabul ar
formats.

EXCLUDE Supply a value for this attribute to exclude

fields fromthe screen

HEADI NGS Supply a value for this attribute to
i ndicate that DDL headings fromthe record
description are to be used as screen |abels
or to indicate that ENABLE is not to supply
screen | abels for boxes with tabul ar
formats.

| NCLUDE Supply a value for this attribute to define
the order in which fields are to appear on
the screen and, optionally, exclude fields
fromthe screen.

S| ZE Supply a value for this attribute to display
nore than one record within a box.

SCREENFORNAT Supply a value for this attribute to provide
a conpressed | ayout for a box.

TI TLE Supply a value for this attribute to provide
your own screen title.

VALUES Supply a value for this attribute to display
initial values fromthe record description
in screen fields.
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Exanpl e of Screen Custom zation

The remai nder of this discussion describes the tasks involved in
provi ding a custom zed screen for "enpl oyee-info"--an application
that displays infornmati on about enpl oyees and their dependents.
This application accesses the sane files ("enpl oyee" and
"depend") as the application "enployee-detail," described in
Section 5. "Enployee-detail" displays the standard screen shown
inin Figure 6-1.

EMPLOYEE- DETAI L
Page 1/1
* EMPNUM

------------------------------------------------------

DEPENDENT-NO
DEPENDENT- NAVE
RELATIONSHIP
DEPENDENT- AGE __

* EMPNAME
* DEPT
REGNUM
BRANCHNUM
JoB
AGE
SALARY .00
VACATI ON

Ready for input F3 for Help, shift F16 to exit
- J

S55044-035

Figure 6-1. Sanple Standard Screen

For each step in the process, the discussion indicates an
appropriate ENABLE command and illustrates the effect that each
command has on screen appearance. Figure 6-2 shows the screen
that is finally produced as a result of this custonization.
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Enpl oyee I nformation Screen
Page 1/1
To find an enpl oyee, enter the first name then the |ast nane:
* Enpl oyee Name
* Depart ment
Regi on Number ___ Branch Number __
Job Title Vacation ____ * Enpl oyee Nunber

-----------------------------------------------

E Valid values for Rel are either 'S or ‘CE

1 *No. Dependent Rel

Ready for input F3 for Help, shift F16 to exit
- /

55044-036

Figure 6-2. Sanple Custom zed Screen

To provide a custom zed screen for "enployee-info," the foll ow ng
tasks are required:

1. Provide a descriptive screen title.

2. Indicate that DDL HEADI NGS are to be used as screen | abels
for the box ("enploy-box") that represents the "enpl oyee"
file.

3. Supply a new order for the fields displayed in "enpl oy-box."
This new order will identify a key field, the enpl oyee nane,
as the first field that appears in "enpl oy-box," and
indicate that certain fields fromthe "enpl oyee" record
description are not to appear on the screen.

4. Supply a conpressed |ayout for "enploy-box."

5. Supply instructions wthin "enploy-box" that tell the user
the correct way to enter an enpl oyee nane.

6. Exclude a field ("dependent-age") that should not appear in
the box ("depends-box") that represents the "depend" file.
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Providing a Screen Title

7. Provide a tabular format for "depends-box."™ Wth this
format, the application can display up to five dependent
records at one tinme. |In addition, it supplies instructions

that describe the data to be entered in this box.

Providing a Screen Title

Since the screen title is the first itemthat appears, you

m ght begi n custom zing the screen by providing a descriptive
screen title. To provide a descriptive screentitle for

"enpl oyee-info," for exanple, you could supply "Enpl oyee
Informati on Screen"” as a value for the TITLE attribute. To
supply this value, you can include the following in the series of
commands used to generate the application:

SET APPL TI TLE "Enpl oyee Information Screen”
Figure 6-3 shows the screen displayed by "enpl oyee-info" if you

generate this application by supplying the attribute val ue
described thus far. This figure also shows the SET TI TLE conmand

within the other conmands used to generate the application.
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Terminal
Screen:

ENABLE
Commands:

s

Enpl oyee I nformation Screen
Page 1/1
* EMPNUM

DEPENDENT-NO
DEPENDENT- NANVE
RELATI ONSHI P
DEPENDENT- AGE
EMPNANE
DEPT

REGNUM

BRANCHNUM
JoB
AGE
SALARY .00
VACATI ON

*

*

Ready for input F3 for Help, shift F16 to exit

SET BOX RECORD enpl oyee
ADD BOX enpl oy- box
SET BOX RECORD dependent s
ADD BOX depends- box
SET APPL TREE (01 enpl oy- box
02 depends-box LI NK enmpnum TO OPTI ONAL enp- no)
SET APPL PATHCOMWFI LE enppat h
SET APPL TI TLE "Enpl oyee | nformati on Screen'-=

ADD APPL enpl oyee-info
GENERATE APPL enpl oyee-info

Provides a
screen title

S55044-037

If you supply a value for the TITLE attri bute,
up to 79 characters long (78 for T16-651x term nals).

Fi gure 6-3.

Screen Wth User-Defined Screen Title

center the title in the follow ng way:

1.
2.

6- 8

the center of the screen).
bl ank characters that should precede the title.

Di vide the nunber of characters in the title by 2.

the title can be

You can

Subtract the result of step 1 from40 (character 40 falls at
This step gives you the nunber of




TAI LORI NG AN APPLI CATI ON
Usi ng DDL Headi ngs for Screen Labels

To center the title "Enployee Information Screen":

1. Dyvide 27 (the nunber of characters in the title) by 2 giving
you a result of 13.

2. Subtract 13 from40 giving you a result of 27.

3. Include 27 blank characters before you enter the title when
you supply a value for the TITLE attri bute:

SET APPL TITLE " Enpl oyee &
| nformati on Screen"”

Noti ce the anpersand character foll ow ng the characters
"Enpl oyee." This character indicates that the SET Tl TLE
command is continued onto the next line. |If you nust
continue your title text onto another |line, be sure to
include this character.

Usi ng DDL Headi ngs for Screen Labels

If the DDL record description associated with a file contains
appropri ate HEADI NG cl auses, you can identify these headi ngs as
| abel s by suppl yi ng DDLHEADI NGS as a val ue for the HEADI NG
attribute. To use the DDL HEADI NG cl auses fromthe "enpl oyee”
record description for "enployee-info," for exanple, include the
foll owi ng command when descri bing the "enpl oy-box":

SET HEADI NGS DDLHEADI NGS
Figure 6-4 shows the screen that "enployee-info" will display if
you supply the attribute values discussed thus far. This figure

al so shows the SET HEADI NGS command within the series of commands
used to generate the application.
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Terminal /~ ~
Screen: Enpl oyee | nformation Screen

Page 1/1

* Enpl oyee Nunber

DEPENDENT-NO '
DEPENDENT- NAVE

RELATI ONSHI P
DEPENDENT- AGE  _

* Enpl oyee Nane
* Depart nent
Regi on Nunber
Branch Number
Job Title
Age
Sal ary .00
Vacati on

Ready for input F3 for Help, shift F16 to exit

- J
ENABLE / ~ Provides DDL
Commands: SET BOX HEADI NGS DDLHEADI NGS —= HEADINGS as labels
SET BOX RECORD enpl oyee for employ-box
ADD BOX enpl oy- box
RESET BOX * —= Resets box
SET BOX RECCRD dependent s attributes to their
ADD BOX depends- box ;
SET APPL TI TLE "Enpl oyee | nformation Screen" starting values
SET APPL TREE (01 enpl oy- box
02 depends-box LI NK empnum TO OPTI ONAL enp- no)

SET APPL PATHCOWFI LE enppath !
ADD APPL enpl oyee-info
GENERATE APPL enpl oyee-info

- J

S55044-038

Figure 6-4. Screen Wth DDL Headi ngs as Screen Labels

A RESET conmmand appears before the SET BOX command t hat
identifies the "dependents” record description. Wen you use the
SET command to supply values for the box attributes that describe
one box, use the RESET conmand to reset these box attributes to
their current values before you begin describing another box. |If
you use the SET BOX command but do not use the RESET command,
ENABLE wi || use any current box attribute-values that remain in
the attribute table for the next box that you add.
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When you supply DDLHEADI NGS as a val ue for the HEADI NGS
attribute, the application uses the field nanme as a | abel for any
field in a record description that does not have a HEADI NG

cl ause.

Reor deri ng Screen Fi el ds

If you want to define the order in which fields appear on the
screen, you nust supply a value for the INCLUDE attri bute.

Consi der, for exanple, the "enployee-info" application. To
provi de an attractive and useful screen for this application, you
shoul d reorder the fields for "enploy-box" so that:

e The join field ("enpnuni) appears after all the other fields
in the box

e A key field (such as "enpnane") appears as the first field on
t he screen

* Fields (such as "age" and "salary") that contain sensitive
i nformati on do not appear on the screen

You can reorder the fields in "enploy-box" by including the
following in the series of commands that describe this box:

SET | NCLUDE (enpnane, dept, job, vacation, enmpnum
Figure 6-5 shows the screen that "enployee-info" wll
display if you supply the attribute val ues di scussed thus far.

This figure al so shows the preceding SET | NCLUDE command in the
series of conmands used to generate the application.
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Terminal /~
Screen: Enpl oyee | nformation Screen

Page 1/1
* Enpl oyee Nane
* Depart nent
Regi on Nunber
Branch Nunber
Job Title
Vacati on
* Enpl oyee Nunber

DEPENDENT- NO :
! DEPENDENT- NAVE :

RELATI ONSHI P
DEPENDENT- AGE

Ready for input F3 for Help, shift F16 to exit

ENABLE
Commands: SET BOX HEADI NGS DDLHEADI NGS
SET BOX | NCLUDE (enpnane, dept, job, vacation, enpnu «—— Reorders screen

SET BOX RECORD enpl oyee
ADD BOX enpl oy- box

\

fields for employ-box

Resets box attributes

RESET BOX * -=
SET BOX RECORD dependents
ADD BOX depends- box
SET APPL TI TLE "Enpl oyee Information Screen”
SET APPL TREE (01 enpl oy- box
02 depends-box LI NK empnum TO OPTI ONAL enp- no)
SET APPL PATHCOMFI LE enppath !
ADD APPL enpl oyee-info
GENERATE APPL enpl oyee-info

55044-039
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When you supply a value for the INCLUDE attribute, consider the
fol | ow ng:

e |If you do not include all the field nanes in a record
description, the application does not display the ontted
fields.

e |If you use the application to update a record and one or nore
fields do not appear on the screen, the application uses the
original values of the fields for the updated record.

e |If you use the application to insert a record and one or nore
fields do not appear on the screen, the application uses a
default value for these fields. The application uses zeros
for nuneric fields and bl anks for al phanuneric or al phabetic
fields.

Provi di ng a Conpressed For nat

If several fields appear in a box, you m ght want to provide a
conpressed format for that box. A conpressed fornmat often

i nproves the appearance of the screen. Consider, for exanple,
the "enpl oyee-i nfo" application. You could inprove the
appearance of the screen displayed by this application by
supplying a conpressed format for "enpl oy-box." To provide this
format, you could include the following in the series of conmands
used to describe "enpl oy-box":

SET SCREENFORMAT COVPRESSED
Figure 6-6 shows the screen that "enployee-info" wll
display if you supply the attribute val ues di scussed thus far.

This figure al so shows the precedi ng SET SCREENFORVAT conmand i n
the series of commands used to generate the application.
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Terminal
Screen:

ENABLE
Commands:

4 N
Enpl oyee I nformation Screen
Page 1/1
* Enpl oyee Nane
* Depart ment
Regi on Nunber ___ Branch Nunber __
Job Title ___~~~~~ Vacation ___ * Enployee Nunber ___
L 1
' * DEP- KEY !
' DEPENDENT-NO '
\ DEPENDENT- NAMVE ,
! RELATI ONSHI P
' DEPENDENT- AGE !
Ready for input F3 for Help, shift F16 to exit
- J
- 2\
SET BOX HEADI NGS DDLHEADI NGS
SET BOX | NCLUDE (enpnane, dept, job, vacation, enpnul
SET BOX SCREENFORVMAT COVPRESSED -
SET BOX RECORD enpl oyee
ADD BOX enpl oy- box
RESET BOX * -
SET BOX RECORD dependent s
ADD BOX depends- box
SET APPL TI TLE "Enpl oyee | nformation Screen"
SET APPL TREE (01 enpl oy- box
02 depends-box LINK empnum TO OPTI ONAL enp- no)
SET APPL PATHCOMFI LE enppath !
ADD APPL enpl oyee-info
GENERATE APPL enpl oyee-info
- J

Provides a
compressed
format for
employ-box

Resets box
attributes

55044-040
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Provi di ng User Information for a Box

For a variety of reasons, you m ght want to provide user
information to be displayed within a box. Consider, for exanple,
the "enpl oyee-info" application. A user of this application

m ght not know how to enter an enpl oyee nane. You can provide
the user with this information by supplying a value for one of
the BOXTITLE attri butes when you descri be "enpl oy-box, " for
exanpl e:

SET BOXTITLE 1 "To find an enpl oyee, enter the first name &
then the last nane:"

Figure 6-7 shows the screen that "enployee-info" wll

di splay if you supply the attribute val ues di scussed thus far.
This figure also shows the preceding SET BOXTI TLE 1 conmand in
the series of commands used to generate the application.
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Providing User Information for a Box

Terminal /~ ™
Screen: Enpl oyee Information Screen
Page 1/1
* Enpl oyee Nane
* Depart nent
Regi on Nunmber __ Branch Nunber __
Job Title Vacation ___ * Enployee Number __
T T T T T T T T T T T T TS E s 1
' * DEP- KEY !
' DEPENDENT-NO '
i\ DEPENDENT- NAVE ,
! RELATIONSHIP _
' DEPENDENT-AGE ____ !
Ready for input F3 for Help, shift F16 to exit
N J
ENABLE N
Commands: SET BOX HEADI NGS DDLHEADI NGS
SET BOX | NCLUDE (enpnane, dept, job, vacation, enpnum
SET BOX SCREENFORVAT COWVPRESSED
SET BOX BOXTITLE 1 "To find an enployee, enter the first name then --—-— Provides
the last nane:" user
SET BOX RECORD enpl oyee . .
ADD BOX enpl oy- box instructions
RESET BOX * for
SET BOX RECORD dependents employ-box
ADD BOX depends- box
SET APPL TI TLE "Enpl oyee Information Screen”
SET APPL TREE (01 enpl oy- box
02 depends-box LI NK empnum TO OPTI ONAL enp- no)
SET APPL PATHCOVFI LE enppath !
ADD APPL enpl oyee-info
GENERATE APPL enpl oyee-i nfo
S /
55044-041
Figure 6-7. Screen Wth User-Defined Information D splayed in a

Box

You can provide up to three |lines of user
box by supplying values for the BOXTITLE 1
BOXTI TLE 3 attri butes.
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Excl udi ng Fields From a Box

If the users of an application do not need to see the contents of
certain fields, you can exclude these fields fromdisplay on the
screen. Consider, for exanple, the "enpl oyee-info" application.
Since this application is to be used to display genera

i nformati on about enpl oyees and their dependents, you m ght not
want to display a dependent's age. You could exclude the field
("dependent -age") that stores a dependent's age by specifying the
following in the series of comands that describe "depends-box":

SET EXCLUDE (dependent - age)

Figure 6-8 shows the screen that "enployee-info" will display if

you supply the attribute values discussed thus far. This figure
al so shows the preceding SET EXCLUDE command wi thin the series of
commands used to generate the application.
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Terminal
Screen:

ENABLE
Commands:

Enpl oyee Information Screen
Page 1/1
To find an enpl oyee, enter the first name then the |ast nane:
* Enpl oyee Name
* Depart nent
Regi on Nunmber __ Branch Nunber __
Job Title Vacation ___ * Enployee Nunber __

| DEPENDENT- NO :
' DEPENDENT- NAVE

RELATI ONSHI P

Ready for input F3 for Help, shift F16 to exit

SET BOX HEADI NGS DDLHEADI NGS

SET BOX | NCLUDE (enpnane, dept, job, vacation, enpnum

SET BOX SCREENFORVAT COWPRESSED

SET BOX BOXTITLE 1 "To find an enployee, enter the first name then
the last nane:"

SET BOX RECORD enpl oyee

ADD BOX enpl oy- box

RESET BOX *

~
J

SET BOX EXCLUDE (dependent - age)-=
SET BOX RECORD dependents
ADD BOX depends- box
SET APPL TI TLE "Enpl oyee | nformation Screen"
SET APPL TREE (01 enpl oy- box
02 depends-box LI NK enpnum TO OPTI ONAL enp- no)
SET APPL PATHCOWFI LE enppath !
ADD APPL enpl oyee-info
GENERATE APPL enpl oyee-info

Excludes a
field from
depends-box

55044-042
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Figure 6-8. Screen Wth Field Excluded
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Provi di ng a Tabul ar For mat

If you want to display several records within a box, you can
enhance the appearance of the screen by providing a tabul ar
format for the box. Consider, for exanple, the "enpl oyee-info"
application. Since one enployee record can nmatch (have the sane
join-field value) several dependent records, you might want to
provide the ability to display several dependent records at one
time. You can specify a tabular format for "depends-box" (the
box that represents the dependent records) by including the
foll owi ng commands that describe this box:

SET BOX SCREENFORMAT COVPRESSED

SET BOX HEADI NGS NULL

SET BOX SI ZE 5

SET BOX BOXTI TLE 1 "Valid values for Rel are either Sor C"
SET BOX BOXTI TLE 3 "*No. Dependent Nane Rel "

Notice that the value of the BOXTITLE 1 attribute supplies user
informati on while the value of the BOXTITLE 3 attribute supplies
screen | abels for "depends-box."

Figure 6-9 shows the final custom zed screen displayed by
"“enpl oyee-info." This figure also shows the precedi ng ENABLE
commands within the series of commands used to generate the
appl i cation.

6-19
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Terminal /~
Screen:

ENABLE
Commands: SET BOX | NCLUDE (enpnane, dept, job, vacation, enmpnum

~
Enpl oyee Information Screen
Page 1/1
To find an enployee, enter the first nane then the |ast nane:
* Enpl oyee Nane
* Depart ment
Regi on Nunmber __ Branch Nunmber __

Job Title  __ Vacation ____ * Enployee Number _ |

T T T T T T T T T T T T T T T T T T T 1

E Valid values for Rel are either 'S or 'C E

1 *No. Dependent Rel '

Ready for input F3 for Help, shift F16 to exit
- /
~

SET BOX HEADI NGS DDLHEADI NGS
SET BOX SCREENFORVMAT COMPRESSED

the last nanme:"
SET BOX RECORD enpl oyee
ADD BOX enpl oy- box
RESET BOX *
SET BOX EXCLUDE (dependent - age)
SET BOX SCREENFORVAT COWVPRESSED
SET BOX HEADI NGS NULL

SET BOX RECORD dependents
ADD BOX depends- box
SET APPL TI TLE "Enpl oyee | nformation Screen"
SET APPL TREE (01 enpl oy- box
02 depends-box LI NK enpnum TO OPTI ONAL enp- no)
ADD APPL enpl oyee-info
GENERATE APPL enpl oyee-info

SET BOX BOXTITLE 1 "To find an enpl oyee, enter the first name then

SET BOX Sl ZE 5 — Provides a
SET BOX BOXTITLE 1 "Valid values for Rel are either 'S or 'C" tabular
SET BOX BOXTI TLE 3 "*No. Dependent Nane Rel" format for

depends-box

55044-043

6- 20

Figure 6-9. Screen Wth Tabul ar- For mat
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Determining if a Record WIIl Fit in a Tabul ar For mat

You can provide a tabular format for a box as long as all the
fields displayed for one record will fit in the box. Up to 71
characters will fit in a box at the second |level of the tree
structure. At each subsequent |evel, subtract 8 characters to
determ ne the nunber of characters that will fit.

When you determ ne whether a particular record will fit within a
tabular format, allow for the foll ow ng:

e The blank character that an application displays before and
after a record

e The blank character (or characters) that an application
di spl ays between fields

--For T16-652x, T16-653x, and |IBM 327x term nals, an
appl i cation displays one blank character between each field

--For T16-651x term nals, an application displays two bl ank
characters between each field

Posi tioning Labels Over Screen Fields

When you use the BOXTITLE attributes to provide screen | abels,
you want these | abels to appear over the appropriate screen
fields. To nmake sure that the | abels appear in the correct
position, enter a conment line that shows the way the fields wll
appear in the box imredi ately before the SET BOXTI TLE conmand;
for exanpl e:

- - Hit HBHBHBHBHHBHBHBHERER # - -
SET BOXTI TLE 3 "

In the precedi ng exanpl e, the pound sign synbols (#) indicate
where fields will appear within a box. [If you place a sinmlar
corment line in an edit file with your ENABLE commands, you can
use the comment line to center your l|labels in the SET BOXTI TLE
conmand.
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DEFI NI NG THE OPERATI ONS THAT AN APPLI CATI ON CAN PERFORM

A basi ¢ ENABLE application can performdelete, insert, read, or
updat e operations on the data base files to which it has access.
Dependi ng on the purpose for which you are generating the
application, you mght want either to limt or to enhance these
operations for a particular application.

To determ ne the kind of operations that you want to allow, ask
yoursel f the foll owi ng questions about each box used by the
appl i cation:

e |Is the purpose of the application to display information in
this box? |If so, consider limting the application to read-
only operations for the box.

e WII a user of the application need to delete or update
exi sting records in the box? |If not, consider limting the
application to read and insert operations only for the box.

e Is the box a child box? |If so, consider providing the
application with the ability to performan automatic read
operation for the box. Although providing this ability m ght
sl ow processing time slightly, it greatly enhances the
usability of the application since the user does not have to
press a function key to request the read operation.

Define the operations that an application can perform by

supplying values for the ABILITY (or file operation) attributes.
These attributes are: DELETE, FILL, | NSERT, READ, and UPDATE

Limting the Operations an Application Can Perform

To Iimt the operations that an application can performon a
particular file, supply OFF as a value for the appropriate
ABI LI TY attri bute when you describe the box that represents the
file. Consider, for exanple, the "enpl oyee-info" application
described earlier in this section. Since the purpose of this
application is to display informati on about enpl oyees and their
dependents, "enployee-info" only requires read access to the
"enpl oyee" and "depend"” files. You can restrict the application
to read-only operations by using the followi ng SET command before
you add "enpl oy- box" and "depends-box":

SET BOX DELETE OFF, | NSERT OFF, UPDATE OFF
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Provi di ng Aut omati c READ Oper ati ons

By supplying ON as a value for the FILL attribute, you generate
an application that can performan automatic read operati on under
certain conditions. To determ ne when the application should
performthis automati c read operation, ENABLE exam nes the | evel
at which a box with FILL ON resides in the tree structure.

Aut omati ¢ READ Operations for a Parent Box or the Only Box in the
Tree

If you supply ON for the FILL attribute of a parent box or

the only box in the tree structure, the application, upon
execution, will performan automatic read operation upon the file
represented by that box.

Suppose, for exanple, that you generate the application

("enpl oyee-prog") described in Section 4 with FILL ON. Since
this application uses only one box ("enployee"), the application
will, upon execution, read the first record in the "enpl oyee"
file, as illustrated in Figure 6-10.
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[ : PATHCOM $one; RUN enpl oyee- pr og j

4 N
EMPLOYEE- PROG
Page 1/1 Approx key EMPNUM
* EMPNUM 0001
* EMPNAME John Janes
REGNUM 01
BRANCHNUM 01 «——( Application Employee
JOoB Presi dent
AGE 42
SALARY 9000. 00
VACATI ON 12
Ready for input . . .

55044-044

Figure 6-10. Automatic READ for First Level Box

If you supply ON as a value for both FILL and VALUES attri butes
for a box, the application will display initial values froma

record description, even if no records exist in a file. |In sone
cases, appearance of these initial values mght be confusing to
the person who uses the application. |In other cases the initia

may be an enhancenent. These cases are described later in this
section.

Aut omati ¢ READ Operations for a Child Box

If you supply ON for the FILL attribute of a child box, an
application perforns an automatic read for the child box whenever
an operation changes values in the parent box. Consider, for
exanpl e, the application ("enployee-info") described earlier in
this section. You can generate this application so that it
automatically reads records for "depends-box" whenever a user
perforns an operation on "enploy-box."™ To provide this ability
for "enployee-info," you nmust generate the application with FILL
ON for "depends-box" as in the follow ng series of conmands:
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SET HEADI NGS DDLHEADI NGS

SET BOX | NCLUDE (enpnane, dept, job, vacation, enmpnum

SET BOX SCREENFORMAT COMPRESSED

SET BOXTITLE 1 "To find an enpl oyee, enter the first nane then
t he& | ast nane:"

SET BOX RECORD enpl oyee

ADD BOX enpl oy- box

RESET BOX *

SET BOX SCREENFORMAT COVPRESSED

SET BOX HEADI NGS NULL

SET BOX SI ZE 5

SET BOX BOXTI TLE 1 "Valid values for Rel are either 'S or &

ICII
SET BOX BOXTI TLE 3 "*No. Dependent Name Rel "
SET BOX FILL ON -- Requests automatic read operations --

SET BOX RECORD dependents

ADD BOX depends- box

SET APPL TI TLE "Enpl oyee Information Screen”

SET APPL TREE (01 enpl oy- box
02 depends-box LI NK enpnum
TO OPTI ONAL enp- no)

SET APPL PATHCOWFI LE enppath !

ADD APPL enpl oyee-info

GENERATE enpl oyee-info

Figure 6-11 shows the events that occur when an application,
generated using the above comands, reads an "enpl oyee" record.
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Read Gerald Anderson's employee information.

Enpl oyee | nformation Screen h
Page 1/1
To find an enpl oyee, enter the first name then the |ast nane:
* Enpl oyee Name
* Depart ment
Regi on Number Branch Number
Job Title Vacati on * Enpl oyee Number
T T T T T T T T T T T T T T T T TS T s 1
» Valid values for Rel are either 'S or 'C .
E *No. Dependent Rel E
Ready for input F3 for Help, shift F16 to exit
A
i Employee
Application T ©
Depend
. N
Enpl oyee | nformation Screen
Page 1/1
To find an enployee, enter the first nane then the |ast nane:
* Enpl oyee Nane Geral d___Anderson
* Depart nment
Regi on Nunber 05 Branch Nunber 02
Job Title Salesnman Vacation 23 * Enployee Nunber 0398
T T T T T T T T T T T T T T T T TS T s 1
E Valid values for Rel are either 'S or 'C E
1 *No. Dependent Rel '
1 01  Peggy S ,
1 02 Mchelle c ;
' 03 Debbie c '
' 04 Joan C |
Ready for input F3 for Help, shift F16 to exit
J
55044-045
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Restricting an Application to a Subset of Records for a Child Box

You can restrict an application to a subset of records for a
child box by allowing it to access only a single record for the
parent box. Suppose, for exanple, that you want to generate an
application that can access the enpl oyee records of only those
enpl oyees who belong to region 1 and branch 2. If this region
and branch information is also stored in a file that contains
general departnental information, you can nake a box t hat
represents these departnental records the parent of the enpl oyee
records. You can then restrict the application to a subset of

t he enpl oyee records by:

1. Including a VALUE clause in the DDL record description of the
departnmental records. To limt the application to the subset
of enpl oyee records where the enpl oyees belong to region 1
and branch 2, the VALUE clauses in this record description
m ght appear as foll ows:

RECORD departnent-limt.
FILE | S dept KEY- SEQUENCED

02 dept-num
04 regnum PI C 99 VALUE O1.
04 branchnum PI C 99 VALUE 02.

02 departnent-nane PIC X(18) VALUE "California South ™.
KEY O IS dept-num
KEY "dn" | S dept-nane.
END

If the "dept" file already had a record description that did
not contain the appropriate VALUE cl auses, you could add a
new record description for this file. Wen you add this new
record description to the dictionary, it is good practice to
use a different record nane. (ENABLE can use nore than one
record description per file, so long as the record | engths
are the sanme for both.)

2. Supplying ON as a value for the FILL and VALUES attri butes
and OFF as a value for the DELETE, |NSERT, READ, and UPDATE
attri butes when you add the box that represents the "dept”
file, for exanple:

SET BOX RECORD departnent-limts

SET BOX VALUES ON, FILL ON

SET BOX DELETE OFF, | NSERT OFF, READ OFF, UPDATE OFF
ADD BOX depart nent - box
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When you supply ON as a value for the FILL and VALUES

attri butes, the application, upon execution, reads the record
in the "dept" file whose field values match the field val ues
described in the DDL VALUE cl ause. Since you have supplied
OFF for the values of the DELETE, |NSERT, READ, and UPDATE
attri butes, the application cannot performany other file
operation on the "departnent-box." Therefore, the
application cannot retrieve any other record for this box.

3. Resetting the box attributes before you add a box to
represent the "enpl oyee" file, as follows:

RESET BOX *
SET BOX RECORD enpl oyee
ADD BOX enpl oy- box

If you do not include the RESET command, ENABLE will use the
current value (OFF) of the DELETE, |NSERT, READ, and UPDATE
attributes for "enploy-box." This means that the application
could not performany file operation on this box.

Because the application can only access a single departnent-box
record, it can only read or insert records in enploy-box that
mat ch that single departnent-box record.

Figure 6-12 illustrates the events that occur when you execute an
application generated with the foll owi ng ENABLE commands:

SET BOX RECORD departnent-limts
SET BOX VALUES ON, FILL ON
SET BOX DELETE OFF, | NSERT OFF, READ OFF, UPDATE OFF
ADD BOX depart nent - box
RESET BOX *
SET BOX RECORD enpl oyee
ADD BOX enpl oy- box
SET APPL TREE (01 depart nent - box
02 enpl oy-box LI NK dept-num TO OPTI ONAL dept)
SET APPL PATHCOWFI LE enpl oy-limt
ADD APPL enploy-limt
GENERATE APPL enpl oy-limt
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]

Regnum | Branchnum | Department-name
0001 0001 California North
Application 0001 0002 California South
0001 0003 Oregon

0001 0004 Washington
0002 0001 Arizona

Dept File

EMPLOYEE-LIM T Read the first employee record.
Page 1/1 Approx key DEPT
* DEPT- NUM

REGNUM 01

BRANCHNUM 02

SALARY .00 Application

| VACATION  _ ! ‘

* DEPT- NAMVE California South___

B

Ready for input . . .

]
Employee File
Empnum| Empname |Regnum |Branchnum Job oo
0001 Jack Jones 01 01 Manager | s«
€} 0002 Marge Martin| 01 01 Clerk |eee
0003 Phil Smith 02 03 Clerk )
0004 Mark Monte 01 02 Manager | s« ¢

Legend

@ The application can only read an employee record if Regnum = 01 and Branchnum = 02.

55044-046

Figure 6-12. Application Limted to Subset of Records
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ENSURI NG FI LE | NTEGRI TY

Because the starting value of the CHECKDATA attribute is O\, a
basi ¢ ENABLE application ensures the integrity of your data base
files by not allowing a user to enter invalid nuneric data in
these files. In this case, the terminvalid data refers to data
that is of the wong data type. You can provide one of two
addi ti onal nethods of ensuring the integrity of your data base
files by supplying values for either the TMF or NONSTOP

attri butes.

If a data base file is audited by the Transacti on Monitoring
Facility (TMF), you can supply ON as a value for the TMF

attri bute when you descri be the box that represents this file.
If you supply ON for the TMF attribute, ENABLE includes the
speci al code required by TMF in the portion of the SCREEN COBOL
requester programthat refers to that box.

If afileis not audited by TM, you can supply ON as a val ue for
the NONSTOP attribute. Wen NONSTOP is ON for a box, the copy of
the General Server that is used for the box runs as a NonStop
process pair. This neans that a backup copy of the Cenera

Server process is always available to take over if the primry
process fails.

In addition, you can generate an application that accesses both
audited files and nonaudited files. |In this case, you nust
supply a different copy of the General Server for each group of
files.

Identifying Files Audited by TM

If an application is to naintain (perform DELETE, |NSERT, or

UPDATE operations) a file audited by TM-, the value of the TMF
attribute for that box nust be ON. For exanple, the follow ng
series of conmands supplies TMF ON as a val ue for "enpl oy-box":

SET BOX TMF ON
SET BOX RECORD enpl oyee
ADD BOX enpl oy- box

If the purpose of an application is to display information froma
file audited by TM-, you do not have to set TMF ON for the box
that represents this file. |In this case, however, you nust
supply OFF as the value of the DELETE, | NSERT, and UPDATE

attri butes.
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Runni ng the General Server as a NonStop Process Pair

If afileis not audited by TMF, you can indicate that the
General Server is to run as a NonStop process pair when accessing
that file. The follow ng series of commands supplies NONSTOP ON
for "depends-box":

SET BOX NONSTCP ON

SET BOX RECORD dependents
ADD BOX depends- box

Accessing Audited and Nonaudited Files Wth the Sane Application_

You can generate an application that can access both audited and
nonaudited files. |If you want to generate such an application,
you nust define at |east two server classes for the Genera
Server. You define a server class by supplying a value for the
SERVERCLASS attri bute.

Suppose, for exanple, that the following is true about the files
to be accessed by "enpl oyee-info" (the application described
earlier in this section):

e "Enployee" is audited by TM-.

e "Depend" is not audited by TM.

To supply TMF ON for "enpl oy-box" (the box that represents the
"enpl oyee" file) supply a server class nane for the copy of the
General Server that will access this file. You could supply a

di fferent server class nane by including the following in the
series of conmmands used to generate "enpl oyee-info":
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SET BOX TMF ON  <-------mmmomo-- i ndi cates "enpl oy-box" is
audi ted by TM

SET BOX SERVERCLASS tnf-serv <-- provides a server class nane
for the copy of the Cenera
Server used for "enpl oy-box"

SET BOX RECORD enpl oyee

ADD BOX enpl oy- box

RESET BOX TMF, SERVERCLASS <--- resets TMF and SERVERCLASS
to their starting val ues,
OFF and ENABLE- SERVER
respectively

SET BOX RECORD dependents

ADD BOX depends- box

Figure 6-13 illustrates the "enpl oyee-info" application during
execution. Note that a copy of the General Server naned
"tnf-serv" accesses the "enployee" file while a copy of the
General Server named ENABLE- SERVER accesses the "depend"” file.
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PATHMON
- - .

General Server
(TMF-SERV)

Audited File
Employee

General Server
SCREEN COBOL (ENABLE-SERVER) J—| Nonaudited File
Object Code

(POBJ)

55044-047

Figure 6-13. Accessing Audited and Nonaudited Files
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You can tailor an application further by nodifying the SCREEN
COBOL source code. To nodify the source code, you nust:

1.

Identify the nane of a file to which ENABLE wites the SCREEN
COBOL source code by supplying a value for the SCOBOLSOURCE
attri bute when you generate an application.

After making the nodifications to the file, conpile the
source code.

If you want ENABLE to wite the SCREEN COBOL source to a file
nanmed "srcfile,” you can identify this file by entering the
fol |l owi ng command:

SET APPL SCOBOLSOURCE srcfile !

The following list briefly describes sone nodifications that you
can nmake to the SCREEN COBOL source code.

Def i ne acceptabl e values for an input screen field. You can
nodi fy the Screen Section of the generated SCREEN COBOL source
code by including a MIST BE clause with the appropriate screen
field.

I ndicate that | owercase characters are to be translated to
upper case either when they are displayed on the screen or
when they are inserted in a data base file. To do this,

i nclude the UPSHI FT cl ause with the appropriate screen field.
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e Provide users of the application with the ability to cal
anot her application. To do this, you nodify the source code
to include a call to another requester program Refer to
Section 11 for nore information about this type of
nodi fi cation.

e Introduce consistency restraints if you are an experienced
SCREEN COBOL programrer. An application generated by ENABLE
cannot prevent you fromdeleting a record froma parent box
before you delete the matching record (or records) fromthe
child box. |If you delete a parent record before you delete
its matching child records, you can no |longer read the child
records. Therefore, you can no |onger use the application to
del ete these records.

If this occurs, your data base m ght contain inconsistent
information. To avoid this problem you could add your own
consi stency restraints. Adding such restraints is not a
trivial task and should not, therefore, be undertaken by
anyone who i s not an experienced SCREEN COBOL programmer.

e Change the position of fields on the screen, with the
followi ng restrictions:

--Each record nust remain contiguous; you cannot intersperse
fields fromone record with fields from anot her record.

--The first and last field of a record nust remain in their
respective positions; you cannot change the position of
these fields within a record.

If you regenerate an application after you have nade

nodi fications to the SCREEN COBOL source code, you will have to
add those nodifications to the regenerated source code.
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An ENABLE application displays a screen through which you can
performthe foll ow ng tasks:

e« Look at the data in one or nore data base files

e Update the data in the data base files by maki ng changes to
one or nore records

e |nsert new records in the data base
e Delete records fromthe data base

To performthese tasks, you press a function key on the termna
keyboard. Figure 8-1 shows the tenplate supplied with ENABLE for
T16- 651x, T16-652x, and T16-653x termnals. This tenplate

i ndi cates the function of each key. Refer to Table 8-1 for a
list of the function keys and the operations perforned by each.

FIRST LAST <> DEFINE O INSERT] DELETE UPDATE| RECOVER
PAGE PAGE PRINTER| PRINT BOX BOX BOX SCREEN [EXIT SHIFT

ENABLE
PREVIOUS| NEXT [HELP| READ READ |READ READ | READ INSERT] DELETE UPDATE DISPLAY/| UNSHIFT]|
PAGE PAGE FIRST NEXT | APPROXIMATE| EXACT| GENERIC] CLEAR

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14 F15 F16

55044-048

Figure 8-1. ENABLE Tenpl ate
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ENABLE Di spl ay Screens

If the tenplate is available for your type of term nal
sinmplify the process of using an application.

al ong the top of the keyboard.

ENABLE DI SPLAY SCREENS

Si mpl y

it

Wil |
pl ace it

An application generated by ENABLE can display a variety of

SCreens.

An application that allows you to display or nmaintain

i nformati on on enpl oyee records m ght display a screen simlar to

one of those shown in F

i gure 8-2.

4 N 7 N
EMPLOYEE- PROGL EMPLOYEE- PRO&2
Page 1/1 Page 1/1
* EMPNUM o * EMPNUM * EMPNANVE
* EMPNAME * DEPT
* DEPT REGNUM BRANCHNUM
REGNUM - JoB AGE __ SALARY 00 VACATION __
BRANCHNUM
JoB
AGE .
SALARY .00
VACATI ON -
Ready for input F3 for Help, shift F16 to exit Ready for input F3 for Help, shift F16 to exit
S AN /
- N 7 N
EMPLOYEE- PROG3 EMPLOYEE- PRO4
Page 1/1 Page 1/1
EMPLOYEE *EMP * EMPLOYEE * DEPT JOB AGE SALARY VAC|
*EMPNUM __  * EMPNAME __ NO. NAVE
* DEPT
REGNUM __~ BRANCHNUM __ . o . .00 .
JOB _ AGE ___ SALARY __ .00 VACATION ___ - o . _.00 _
EMPLOYEE . o . .00 .
* EMPNOM _ * EMPNAME o _ .00
* DEPT - o _ _.00
REGNUM __ BRANCHNUM __ - o . _.00 _
JOB _ AGE ___ SALARY __ .00 VACATION __ - o _ _.00
Ready for input F3 for Help, shift F16 to exit Ready for input F3 for Help, shift F16 to exit
S AN /

S55044-049

Fi gure 8-2.
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The edges of the screen forma box around the record (or records)
di spl ayed by an application, which is referred to as the

out ernost box. Wen an application displays records for nore
than one file, it shows other boxes nested within this outernost
box. Figure 8-3 shows the screen produced by an application that
di spl ays records fromthree files. These records contain

i nformati on about the divisional branches of a conpany, the

enpl oyees who work for each branch, and the type of insurance
coverage that each enpl oyee has.

/" BRANCH PRO® ™
Page 1/1
BRANCHNANE ]
MANAGER Branch Box
* PRIMKEY — (Outermost box; containing
REGNUM
BRANCHNUM box for the employee box)
T T T T T T T T T T T T T T T T T T T T T TS E s 1 ]
! EMPNAME
" JoB ! Employee_Bc_)x
i AGE L : (Nested within the branch
' SALARY 00 ! | box; containing box for
1 VACATION the coverage box)
EMPNUM :
L al : —
" | NSURANCE- OOV P Coverage _Bc_)x
! DEPENDENT- CODE . I— (Nested within the
_| employee box)
Ready for input F3 for Help, shift F16 to exit

55044-050

Figure 8-3. Sanple Screen Wth Nested Boxes

In Figure 8-3, the outernost box displays the fields for a
"branch"” record. Nested within it is a box that displays the
fields for an "enpl oyee"” record. Because the "enployee" box is
conpl etely contained within the "branch" box, the "branch" box is
call ed a containing box (as well as the outernost box).

Since the "enpl oyee" box is nested within the "branch"” box, the
"enpl oyee" box is called a nested box. The enpl oyee box contains
anot her box--the "coverage" box. Because the "enpl oyee" box
contains the "coverage" box, the "enployee" box is a containing
box as well as a nested box. The "coverage" box, which does not
contai n another box, is sinply a nested box.
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Record Keys

If your application displays several boxes, it is inportant to
recogni ze the difference between an outernost box, a containing
box, and a nested box since:

e You nust performan operation (read or insert a record) on the
out ernost box before you can perform an operation on any ot her
box.

e You nust performan operation (read or insert a record) on a

cont ai ni ng box before you can perform any operation on a
box nested within it.

RECORD KEYS

An application uses key fields, or record keys, to identify
specific records. You can quickly and efficiently sel ect one
record from anong thousands stored in a file by indicating a
record key. Three categories of record keys exist: prinmary keys,
alternate keys, and courtesy keys. A record cannot have both a
primary key and a courtesy key. A record can, however, have a
primary key and any nunber of alternate keys or a courtesy key
and any nunber of alternate keys.

Primary Key

An application can identify a particular record by the contents
of a primary key field. |If a record has a primary key field of
the val ue 500, for exanple, you could retrieve that record by
requesting the record whose prinmary key value is equal to 500.

A primary key value is always unique; that is, the primary keys
of a file cannot contain duplicate values. Prinmary keys are

al ways sorted in ascendi ng sequence; this neans that if you read
through a file sequentially by primary key, the next record is
al ways the record with the next higher prinmary key val ue.
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Al t er nat e Key

An application can identify a single record or a set of records
by the contents of an alternate key field. 1f, for exanple, the
depart ment numnber of an enployee record is an alternate key, you
can retrieve all records of that file sequentially, in
depart ment - nunber order.

Court esy Key

ENABLE supplies a special courtesy key field for certain types of
files. An application can identify a particular record in one of
these files by the value of this courtesy key. The courtesy key
corresponds to a unique record nunber associated with each record
within a relative, entry-sequenced, or unstructured file.

For arelative file, the record nunmber corresponds to the
physi cal position of the record within the file. The first
record position is O, the next record position is 1, and so
forth. A record position exists whether or not a record has
actual ly been stored in that position.

For an entry-sequenced file, the record nunber corresponds to the
order in which a record is stored in the file. The first record
stored has record nunber 0, the next record stored has record
nunber 1, and so forth. The record nunbers are always in
ascendi ng order, but the nunbering sequence is not always in
increnents of one. Record 4096, for exanple, could follow record
32. The last record stored in the file always has the highest
record nunber

For an unstructured file, the first record is record 0, the next
record 1, and so forth. The last record stored in the file
al wvays has the highest record nunber.

When you insert a record with a courtesy key, you do not have to
supply a value for that key. Instead, the application can
provi de a val ue for you.

As described | ater under "Labels and Fields," you can visually
identify a courtesy key field; however, you cannot visually
deternmine the type of file to which a courtesy key belongs. |If
you need to deternine the file type, ask your data adm nistrator.
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LABELS AND FI ELDS

The screen produced by an application contains |abels and fields.
Figure 8-4 shows a sanple screen and identifies its | abels and
fields.

EMPLOYEE- PROGL
Page 1/1
* EMPNUM
* EMPNAME
* DEPT
REGNUM
BRANCHNUM  _
JoB
AGE
SALARY .00
VACATI ON

Fields Labels

Ready for input F3 for Help, shift F16 to exit
- /

55044-051

Figure 8-4. Screen Labels and Fields

Label s

A | abel appears on the screen to provide information about its
associated field. |If either an asterisk (*) or a plus sign (+)
appears to the left of a |abel, the |abel identifies a key field.
If an asterisk appears to the left of a |abel, the |abe
identifies a primary key field. For exanple, consider the
foll owi ng | abel :

* EMPNUM

In this exanple, EMPNUMis the |abel for a primary key field.
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Fi el ds

If a plus sign appears to the left of a |abel, the |abe
identifies an alternate key field. For exanple, consider the
foll owi ng | abel:

+ EMPNAME

In this exanple, EMPNAME is the | abel for an alternate key field.

Sonetimes a | abel appears without a field. Such a | abel
identifies a group field. (A group fieldis a field that can be
broken down into smaller itens.) Wen a |abel identifies a group
field, the labels of the itens within the group usually appear on
the following screen Iine or lines, indented two screen col ums,
for exanpl e:

+ DEPT + DEPT
REGNUM or REGNUM __ BRANCHNUM
BRANCHNUM —_

Notice that in the preceding exanple, a plus sign appears to the
| eft of the DEPT | abel, identifying the DEPT group as an
alternate key field.

A special |abel called Record Nunmber identifies a courtesy key
field. This | abel appears as foll ows:

* Record Nunber

The asterisk that appears to the left of the | abel indicates that
you can use a Record Nunmber field in the sane manner that you use
a primary key field.

Fi el ds

An application uses fields to accept and display data froma
record. Fields can accept and display the foll ow ng types of
dat a:
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Fi el ds

* Nuneric data--This type of data consists of digits and
possi bly a m nus sign or decinmal point. Consider the
foll owi ng exanples of fields that display or accept nuneric
dat a:

* EMPNUM

SALARY . 00
VACATI ON
* Record Nunber

e Al phanuneric data--This type of data consists of letters of
t he al phabet, spaces, digits, and special synbols |ike the
hyphen. Consider the followi ng exanples of fields that
di spl ay or accept al phanuneric data:

+ EMPNAME
BRANCHNANME

e Al phabetic data--This type of data consists of letters of the
al phabet and spaces. Consider the follow ng exanple of a
field that displays or accepts al phabetic data:

I NSURANCE- COV

Notice that, with the exception of fields with deciml points,
you cannot visually determne the type of data that a field wll
accept or display. If the |label associated with a field does not
clearly define the type of data that you can enter in the field,
ask your data administrator for this information. The
application will not allow you to enter data of an invalid type
in a screen field.

Entering Data in Fields

Wth the exception of nuneric fields that accept signs, you can
identify the nunber of characters (letters or digits) that a
field wll accept by exam ning the dashed |lines that make up the
field. Suppose, for exanple, that a field appears as foll ows:

+ EMPNAME
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Fi el ds

You can enter characters in this field up to the end of the
dashed line. You do not, however, have to enter enough
characters to fill the dashed |ine.

For decimal fields, you nust enter the integer portion of the
field, the decimal point, and any val ues that appear to the right
of the decimal point. Consider the followi ng field:

SALARY .00
If you enter data in this field, it could appear as:
SALARY 34.00__

You nust include every value that appears to the right of the
deci mal point when you enter data in a decimal field.

If a nuneric field accepts a sign, that field contains an extra
character position for the sign. Therefore, you can enter one

| ess digit than the nunber of dashed |ines displayed. Because
you cannot visually distinguish a signed field froman unsi gned
field, ask your data adm nistrator if an application displays
signed fields. |If the application displays signed fields, you
nmust include a mnus sign when you enter a negative value in such
fields. (Wen you enter positive values in these fields do not
enter a plus sign; this sign is both unnecessary and illegal).

For al phanuneric or al phabetic fields, you can enter either
uppercase or |owercase letters of the al phabet. |If you try to
read existing records with an operation that involves conparison
( READ APPROXI MATE, READ EXACT, or READ GENERI C), follow these
rul es:

« |If the existing records contain uppercase letters, enter
upper case |l etters when you request a conpari son operation.

« |If the existing records contain |owercase letters, enter
| owercase letters when you request a conpari son operation

Special Fields in Applications That D splay Several Boxes

I f your application displays several boxes, be aware of specia
fi el ds whose val ues connect a containing box to a nested box.
These join fields appear directly above the nested box. Figure
8-5 shows a screen with several boxes and identifies the join
fields for each containing box.
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Fi el ds

BRANCH PROG2
Page 1/1
BRANCHNAME MANAGER
* PRI MKEY
REGNUM BRANCHNUM DU

— Join Field for the branch box

SALARY 00

EMPNUM

Join Field for the employee box

Ready for input F3 for Help, shift F16 to exit

55044-052

Figure 8-5. Join Fields for Containing Boxes

If you cannot identify the join fields for your application, ask
your data administrator for this information, since values in
these fields can affect the way that you update or delete
records.
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Getting Started

Cursor Positioning for IBM 327x and T16-651x Term nal s

Multifile applications and applications that access multiple
records use the cursor position to determ ne which box or
record an operation applies to. Wen using |IBM 327x and
T16-651x term nals, the cursor may be positioned outside of
the screen fields recognized by the application. Wen this
happens, the application attenpts to |ocate the record to be
affected by the follow ng rul es:

1. If the cursor is not positioned in a screen field, the
application assunes that it is located in the next screen
field (down and to the left) of the display.

2. If the cursor is positioned after the |ast screen field, the
application assunes that it is located in the box and record
i mage where the previous operation took place.

3. |If no operations have yet been perforned, the operation
applies to the first record inage in the outernost box.

GETTI NG STARTED

When the ENABLE screen appears on your termnal, you can begin
operations. The application initially places the term nal cursor
in the first character position of the first field. You can nove
the cursor to the first character position of the next field by
using the TAB key. Wen you fill a field with characters, the
cursor automatically noves to the next field with the

exception of key fields. On the T16-652x, T16-653x, and

| BM 327x, the cursor does not nove to the next field when you
conpletely fill a single key field, the last field of a group key
field, or the last field in a nested box.

The foll ow ng paragraphs describe the operations that you can
request to read, insert, delete, or update records. A table at
the end of this section provides a brief summary of each of these
operations and identifies the function key associated with each
oper at i on.
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Readi ng Records

READI NG RECORDS

You can read a record in a data base file by requesting severa
different types of read operations. These operations are:

« READ FI RST

« READ NEXT

« READ APPROXI MATE
« READ EXACT

« READ GENERI C

You can request these operations by using function keys F4, F5,
F6, F7, and F8.

When you request a read operation, you select a key field with
whi ch the application perforns the operation. You select this
key field by positioning the cursor within the field. If a
particul ar record has only one key, the application assunes that
you have sel ected that key regardl ess of where you position the
cursor.

If you do not position the cursor within a key field, the
appl i cation assunes that you have selected the first key field
t hat appears on the screen. For this reason, this key field is
sonmetines called the default key.

If an application displays several boxes, you nust position the

cursor wthin the desired box before you request a read
oper ati on.

READ FI RST (F4)

When you want to retrieve the first record (or records) in the
file according to a selected key field, request a READ FI RST
operation. |If you select a primary key field, you retrieve the
first record actually stored in the file. If you select an
alternate key field, you retrieve the first record in the file
sorted by the alternate key field. Both primary and alternate
keys are sorted in ascendi ng sequence.
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READ FI RST

If a key field is a group consisting of two fields, a READ FI RST
operation retrieves the first record if the group is a primry
key field or the record with the | owest group value if the group
is an alternate key field. Consider the follow ng group key
field:

+ DEPT
REGNUM
BRANCHNUM

If you request a READ FI RST operation by positioning the cursor
in either REGNUM or BRANCHNUM the application will return the
first existing record with the | owest DEPT val ue.

If duplicate alternate key val ues exi st when you request a READ

FI RST operation, the application will return a record with the
requested alternate key value and the | owest primary key val ue.

READ FI RST Operation for an Quternost Box

You can request a READ FI RST operation for an outernost box at
any time by pressing F4.

READ FI RST Operation for a Nested Box
To request a READ FI RST operation for a nested box, do the
fol | ow ng:

1. Request either a read or insert operation for the containing
box.

2. Press F4.
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READ NEXT

READ NEXT (F5)

If you have established a position within a file by previously
requesti ng another read operation, you can retrieve the next
record (or records) in sequence by requesting a READ NEXT
operation. Suppose that you request a read by primary key where
the key value is 100. Your position within the file is at that
record. |If you now request a READ NEXT operation, the
application will read the next record with a primary key val ue
greater than 100.

If you request an intervening insert, delete, or update
operation, you do not | ose your position within the file. You
can continue the READ NEXT operation as if you had not requested
the interveni ng operation.

After you press a function key to request any read operation, the
application displays a nessage on the upper portion of the
screen. This nessage identifies the key which the application
will use if you request a READ NEXT operation

READ NEXT Operation for an Quternpost Box

If you have just performed a READ FIRST, by primary or alternate
key, you can read an entire file by requesting repeated READ NEXT
operations. To request a READ NEXT operation, press Fb5.

Refer to the various read functions listed in the table later in
this section to determ ne other uses of the READ NEXT operati on.

READ NEXT Operation for a Nested Box

If you have just requested a read operation on a nested box, you
can request repeated READ NEXT operations and read any ot her
qual i fying records. To request a READ NEXT operation, press Fb5.
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READ APPROXI MATE

READ APPROXI MATE (_F6)

To read the first record (or records) in sequence whose key val ue
is equal to or greater than that of a key val ue you have entered,
request a READ APPROXI MATE operati on.

Suppose that you request a READ APPROXI MATE operation for the
foll owi ng group key field:

+ DEPT
REGNUM
BRANCHNUM

If you enter a value of 01 or 1 in REGNUM the application wll
return the first record (or records) with a REGNUM val ue equal to
or greater than 1 (if you enter a |leading zero with the 1, the
zero is ignored). The BRANCHNUM field of the returned record
will be the Iowest in value of any records with a REGNUM val ue of
1.

If you request a READ APPROXI MATE operation on an al phanuneric or
al phabetic field, the application will return records in

al phanuneri c sequence. For exanple, assune a file contains two
records with alternate key nane fields: JACK WLSON and JANE
ADAMS. If you enter J or JAin the nanme field and press F6 to

request a READ APPROXI MATE operation, the application will return
JACK WLSON as the first record.

READ APPROXI MATE Qperation for an CQuternost Box

To perform a READ APPROXI MATE operation, do the foll ow ng:
1. Enter a value in the desired key field.

2. Press F6.
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READ EXACT

READ APPROXI MATE Operation for a Nested Box

For a nested box, you can perform a READ APPROXI MATE operati on
only if a key field appears in the box. (If a key field does not
appear and you request a READ APPROXI MATE operation, the
application will performa READ EXACT operation.) |If a key field
appears, do the followi ng to request a READ APPROXI MATE
oper at i on:

1. Read or insert a record in the containing box.

2. Enter a value in the key field of the nested box.

3. Press F6.

READ EXACT (F7)

To retrieve the first record (or records) with a key field val ue
that exactly matches the one you have entered, request a READ
EXACT operation. |If you enter a value for a primary key field,
the application returns the single existing record. |If you enter
a value for an alternate key field that has duplicate val ues, the
application retrieves the first record (or records) that has that
al ternate key val ue.

If the key field is a group key field, you nmust enter a value for
all the fields in the group. Consider, for exanple, the
foll owi ng group key field:

+ DEPT
REGNUM
BRANCHNUM

To request a READ EXACT for the DEPT field, you nust first enter
a value in both REGNUM and BRANCHNUM |f you enter a 1 in REGNUM
and do not enter a value in BRANCHNUM the application will not
find a record unless REGNUM = 1 and BRANCHNUM = 0.
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READ GENERI C

READ EXACT Operation for an Quternost Box

To request a READ EXACT operation, do the follow ng:
1. Enter the entire key value in the desired key field.

2. Press F7.

READ EXACT Operation for a Nested Box

If a key field appears within a nested box, do the following to
request a READ EXACT operation:

1. Read or insert a record in the containing box.

2. Enter the entire field value in the desired key field.

3. Press F7.

If a key field does not appear within a box and you request a
READ EXACT operation, the application perforns the READ

EXACT; however, the results will be indistinguishable froma READ
FI RST operati on.

READ GENERI C ( F8)

To retrieve the first record (or records) with a partial key
val ue that matches the one you have entered, request a READ
GENERI C oper ati on.

You cannot request a READ GENERI C operation for any key field
that contains binary values. The courtesy key field (record
nunber) al ways contains binary values. Since, with the exception
of the courtesy key field, you cannot visually distinguish fields
contai ni ng binary values fromfields containing other val ues, ask
your data administrator to provide this information

To performa READ GENERI C, you enter a partial key val ue and
press F8. Wen you press F8, the application displays the
foll owi ng nessage at the top of the screen and waits for a
response:

Enter conpare-length (characters), F8
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READ CGENERI C

You nust then enter the nunber of characters to be used for the
conpare operation and press F8 a second tine. The application
uses the specified nunber of characters for the conpare operation
and returns the appropriate record. For exanple, suppose that
you want to request a READ GENERI C operation for the foll ow ng
key field:

+ EMPNAME

Suppose further that the enployee file contains records for
enpl oyees naned MARILYN, MARGARET, and MARIE. If you enter the

following partial characters, you will retrieve the indicated
records:
M MARGARET r et ur ned MARI E returned on READ NEXT
MA MARGARET r et ur ned MARI E returned on READ NEXT
MAR MARGARET r et ur ned MARI E returned on READ NEXT
MARI MARI E r et ur ned MARI LYN r et urned on READ NEXT

MARG  MARGARET r et urned Record not found on READ NEXT
Now, suppose that a field appears as foll ows:

* EMPNUM
If the enpl oyee file contains records for enpl oyee nunbers 0
through 123, the application will return the record listed in

Fi gure 8-6 dependi ng upon the val ue you enter and the conpare
| ength you specify.

Conpare | ength Field Val ue Record Returned
0 0123 EMPNUM 123
(full field size used)
1 OXXX EMPNUM 0 (0000)
2 01xx EMPNUM 100 (0100)
3 012x EMPNUM 120 (0120)
4 0123 EMPNUM 123 (0123)
no |l ength specified 0123 EMPNUM 123
(full field size used)
val ue greater than 4 0123 EMPNUM 123
(full field size used)

Figure 8-6. Exanple of Records Returned
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READ GENERI C

READ GENERI C Operation for an Quternost Box

To request a READ GENERI C operation for an outernost box, do the

fol | ow ng:

1. Enter a partial value in the key field.

2. Press F8.

3. Enter the nunber of conpare characters in response to the
request fromthe application.

4. Press F8.

READ GENERI C Operation for a Nested Box

You can request a READ GENERI C operation for a nested box only if
a key field appears in that box. |If a key field does appear, do
the following to request a READ GENERI C operati on:

1.

2
3.
4

Read or insert a record in the containing box.
Enter a partial value in the key field.
Press F8.

Enter the conpare length in response to the request fromthe
appl i cation.

Press F8.
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I nserting Records

| NSERTI NG RECORDS

You can insert a newrecord in a file by entering the appropriate
values in the record fields and requesting an insert operation.
Two insert operations are avail abl e:

| NSERT--to0 insert a single record at a tine.

| NSERT BOX--to insert several records at one tine.
When you request an | NSERT operation, you nust position the
cursor within the record to be inserted. Wen you request an

| NSERT BOX operation, you nust position the cursor within the
appropri ate box.

| NSERT (_F10)

To insert a single record into a file, request an | NSERT
operation. Before you request the | NSERT operation, you mnust
enter the appropriate values in the fields of the record to be
inserted. If you do not enter values in any of the record
fields, the application will issue the follow ng error nessage:

Default record is not acceptable.

If all the information necessary to insert a record is not
avai |l abl e, you do not have to enter a value in each field of a
record. You can update such records |ater when the infornmation
becones avail able. You nust, however, enter values for the
primary key field or any alternate key fields that have been

defined as requiring unique values. |f you do not enter a val ue
in a nonkey al phanumeric or al phabetic field, the application
inserts blanks for these fields. |If you do not enter a value in

a nonkey nuneric field, the application inserts zeros for this
field.

If you request an | NSERT operation for an entry-sequenced or
unstructured file, the application ignores any val ue that you
enter in a Record Nunber field. The application and the conputer
system automatically supply the appropriate nunber for the
record.
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I NSERT

If you request an I NSERT operation for a relative file, the
application uses the value that you enter in the Record Nunber
field. The application handles values in this field as foll ows:

No val ue (or no The application inserts the record in the
change to the first available position in the file.
previ ously

di spl ayed val ue)

Negati ve val ue The application inserts the record at the
end of the file.
Positive val ue The application inserts the record at that

nunbered position in the file if possible;
if that is not possible, the application
i ssues a Duplicate Key error nessage.

| NSERT Operation for an Quternost Box

To insert a single record for an outernost box, do the follow ng:
1. Enter appropriate values in the fields of the record.

2. Press F10.

Figure 8-7 illustrates a sanple record | NSERT operation for an
application that displays one box. The file into which this
record is inserted is key-sequenced, as determ ned by the

exi stence of a primary key (* EMPNUM and alternate keys (+
EMPNAME and + DEPT).
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I NSERT

STEP 1: Enter the values in the fields.

Page 1/1
(Stored as 0387) * EMPNUM 387_
+ EMPNAME JANE WLSON
(Stored as 0600) + DEPT
(1st two digits 06) REGNUM 6
(2nd two digits 00) BRANCHNUM
(Stored as ANALYST) JOB __ANALYST_
AGE 22
SALARY 1600. 00
(If this is a signed VACATI ON 1

field, the value is
stored as 1--the
first position on
the display is
reserved for the
sign; if this is

an unsigned field,
the value is stored
as 01.)

STEP 2: Press F10 to insert the record.

Figure 8-7. Inserting a Record

Figure 8-7 illustrates the follow ng:
* You do not have to enter a value in each field.

* You can enter characters in any position on the line. The

application will store values entered in nuneric fields |ike
EMPNUM right-justified with | eading zeros. The application
will store values entered in al phanuneric fields |like JOB

left-justified with trailing bl anks.
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I NSERT

| NSERT Operation for a Nested Box

To insert a single record for a nested box, you nust do the

fol | ow ng:

1. Request a read or insert operation for the containing box.

2. Enter the appropriate values in the fields of the nested box.

3. Position the cursor within the record to be inserted if nore
than one record exists in the box.

4. Press F10.

Figure 8-8 illustrates a sanple record | NSERT operation for an

application that displays several boxes.
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I NSERT

STEP 1: Enter values in the fields of the containing box.

BRANCH PROGL
Page 1/1
BRANCHNAME San Franci sco_
MANAGER 23
* PRI MKEY
REGNUM 1
BRANCHNUM 2
| EMPNUM _ EMPNAME JOB |
| ACGE __ SALARY . 00 VACATI ON ___ |

STEP 2: Press F10 to insert the record in the containing
box.

STEP 3: Enter values in the fields of the nested box.

BRANCH PROGL
Page 1/1
BRANCHNAME San Franci sco_
MANAGER 23
* PRI MKEY
REGNUM 1
BRANCHNUM 2

| EMPNUM 0123 EMPNAME Joe Jones JOB Sal esman__ |

| ACE 39 SALARY 3000. 00 VACATI ON 1_ |

STEP 4: Press F10 to insert the record in the nested box.

Figure 8-8. Inserting a Record in a Nested Box
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I NSERT BOX

NOTE

Do not enter values in a nested box until you request a
read or insert operation for its containing box. If you
enter values in the nested box before you request an
operation for its containing box, the application wll
renove the values fromthe nested box when it performs the
operation on the containing box. |[|f an application
automatically reads a record for the nested box whenever
you request an operation for the containing box, the
application will replace the values in the nested box with
val ues read fromthe data base.

| NSERT BOX (Shifted F10)

If you want to insert several records at one tinme, request an

| NSERT BOX operation. Before you request the I NSERT BOX
operation, you nmust enter values in sone fields of at |east one
record. Wen the application successfully conpletes the | NSERT
BOX operation, it displays a nessage indicating the nunber of
records inserted.

If the application encounters an error during an | NSERT BOX
operation, it highlights the fields of the record in error. The
application displays the followi ng pronpt on line 2 of the
screen:

Conti nue processing, Y/'N, Fl1

If the application displays this pronpt, you nmust enter either
the character Y (to indicate that you want to continue) or the
character N (to indicate that you want to stop) and then press
F1. |If you enter a Y, the application continues the | NSERT BOX
operation beginning with the record directly follow ng the record
inerror. |If you enter an N, the application stops the | NSERT
BOX operation. In this case, the application has already
inserted any records that precede the record in error.

You can reverse the effects of an | NSERT BOX operation by

requesting an UNDO (SF13) operation imedi ately after the | NSERT
BOX operati on
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I NSERT BOX

| NSERT BOX Operation for an Quternost Box

You can insert several records in an outernost box by doing the
fol | ow ng:

1. Entering the appropriate values in the fields of the records.
2. Pressing shifted F10 to insert the records.

Figure 8-9 illustrates a sanple | NSERT BOX operation for an

application that displays a single box. You do not have to enter
val ues for every existing record position.

STEP 1: Enter values in the record fields.

Page 1/1
* EMP + EMPLOYEE + DEPT JOB AGE  SALARY VAC
NO. NAME
323_ Joe Smith__ 2 3_ Manager____ 37 4000.00 12
239  Janes King_ 2 3_ Salesman__ 39 2500.00 9_
245 Sally Jones 2 3 Programmrer_ 29 3900.00 13
00
- _ 00 __
- _ 00 __
_ 00

STEP 2: Press shift F10 to insert the records.

The application displays the foll ow ng nessage after
conpl eting the | NSERT BOX operati on:

Items inserted: 003

Figure 8-9. Exanple of I NSERT BOX Operation for a Single Box

| NSERT BOX Operation for a Nested Box
To request an | NSERT BOX operation for a nested box, do the
fol | ow ng:

1. Read or insert a record for the containing box.
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I NSERT BOX

Enter screen values in the nested box.

Press shifted F10.

NOTE

Do not enter values in a nested box unless you have
previously requested a read or insert operation for the

contai ning box. [If you enter values in the nested box

bef ore you request an operation for the containing box, the
application will renove the values fromthe nested box when
it perforns the operation on the containing box. If an

application autonmatically reads a record for a nested box
whenever you request an operation for a containing box, the
application will replace the values in the nested box with
val ues read fromthe data base.

Figure 8-10 illustrates an | NSERT BOX operation for an
application that displays several boxes.
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I NSERT BOX

STEP 1: Enter values in the fields of the containing box.

BRANCHNAME San Jose_ MANAGER
* PRI MKEY

REGNUM - BRANCHNUM _
| EMP EMPLOYEE JOB AGE SALARY VAC
| NO NANVE DESCRI PTI ON |
| _ .00 __ |
| _ .00 __ |
| _ .00 __ |
| .00 __ |

STEP 2: Press F6 to read the record.

STEP 3: Enter values in the fields of the nested box.

BRANCHNAME San Jose_ MANAGER 359
* PRI MKEY
REGNUM 1 BRANCHNUM 3_
| EMP EMPLOYEE JOB AGE SALARY VAC
| NO. NAME DESCRI PTI ON |
| 359  Johnny Joe Myers__  Manager 53 4500.00 23
| 595  Betty Lee Secretary 27 1900.00 10
| 323_ Sylvia Smtty Sal eswonan__ 31 4200.00 20
| 534 Philip Peters_ Cerk_ 32 1500.00 _3

STEP 4: Press shifted F10 to insert the records in the
nest ed box.

When the application sucessfully conpletes the | NSERT BOX
operation, it displays:

ltems inserted: 004

Fi gure 8-10. I NSERT BOX Operation for a Nested Box
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DELETE BOX

DELETI NG RECORDS

You can delete only those records that are currently displayed on
the screen. To retrieve records that you want to delete, use any
suitable read operation. After you retrieve a record (or
records), you can request the follow ng del ete operations:

DELETE--to delete a single record

DELETE BOX--to del ete several records
When you request a DELETE operation, you nust position the cursor
within the record to be deleted. Wen you request a DELETE BOX
operation, you rnmust position the cursor within the appropriate
box.

If you request a delete operation and then change your m nd, you
can use the UNDO key (SF13) to replace the del eted record.

DELETE (F12)

If you want to delete a single record, request a DELETE
operation. To request a DELETE operation, do the follow ng:

1. Performany read operation to retrieve the record you want to
del et e.

2. Position the cursor over the record you want to delete if
nore than one record appears in the box.

3. Press F12 to delete the record.

DELETE BOX (Shifted F12)

If you want to delete several records at the same tinme, request a
DELETE BOX operation. You can only delete those records that
appear on the screen. To request a DELETE BOX operation, do the
fol | ow ng:
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DELETE Consi derations for Applications with Several Boxes

1. Retrieve the records that you want to delete by requesting
any suitable read operation.

2. |f any records appear that you do not want to del ete, replace
these records with the default record.

3. Press Shifted F12 to delete the records shown on the screen.

If the application encounters an error during the DELETE BOX
operation, it highlights the fields of the record in error. The
application then displays the follow ng pronpt at the top of the
screen:

Conti nue processing, Y/'N F1

If the application displays this pronpt, you nmust enter either
the character Y (to indicate that you want to continue) or the
character N (to indicate that you want to stop) and then press
F1. If you enter a Y, the application continues the DELETE BOX
operation beginning with the record that directly follows the

record in error. |If you enter an N, the application stops the
DELETE BOX operation. 1In this case, the application has already
del eted any records that appear above the record in error. |If

you request an UNDO operation at this point, however, you can
return the data base to its previous condition.

DELETE Considerations for Applications Wth Several Boxes

If you delete a record froma containing box, you can no | onger

use the application to retrieve the matching record (or records)
for the nested box. |If this is a problemfor your application,

do the foll ow ng:

1. Use any read operation to retrieve the record for the
cont ai ni ng box.

2. Use an appropriate read operation to retrieve the record (or
records) for the nested box.

3. Delete the record (or records) displayed in the nested box.

4. Repeat steps 2 and 3 until the application does not return
any records as a result of the read operation.

5. Delete the record in the containing box.
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Updati ng Records

UPDATI NG RECORDS

You can only update a record that is currently displayed on the
screen. To retrieve the record (or records) you want to update,
use any suitable read operation. After you have retrieved the
record (or records), you can request the follow ng update
oper ati ons:

UPDATE--to update a single record at a tine
UPDATE BOX--to update several records at a tine

If you request an update operation, you nmust position the cursor
within the record being updated. |If you request an UPDATE BOX
operation, you nmust position the cursor with the appropriate box.

When you request an update operation, you can change the primry
key of a record in a key-sequenced file. |If that record has a
uni que alternate key val ue, however, you nust al so change that

al ternate key.

CAUTI ON

If you retrieve a nuneric field value and the data val ue
stored in that field is invalid, the application issues an
error message under certain circunstances and di spl ays
zeros in the field. |[If you inmediately press Fl4, the
application stores the zeros in the record. Since data
adm nistrators often wish to exam ne any invalid data, you
may want to avoid requesting an update operation should the
application indicate that invalid nuneric is encountered.
In this event, the application highlights the fields

contai ning invalid data.

8-31



USI NG AN ENABLE APPLI CATI ON
UPDATE

UPDATE (F14)

To change a single record, request an update operation by:
1. Use any read operation to retrieve the record.
2. Make the necessary changes to the fields of the record.

3. Position the cursor within the record to be updated if nore
t han one record appears in the box.

4. Press F14 to update the record.

UPDATE BOX (Shifted F14)

When you want to change several records at one tinme, request an
UPDATE BOX operation. (You can only update those records that

appear on the screen.) To request an UPDATE BOX operation, do

the foll ow ng:

1. Use any read operation to retrieve the records.
2. Make the necessary changes to the fields of the records.
3. Press shifted F14 to update the records.

If the application encounters an error during the UPDATE BOX
operation, it highlights the fields of the record in error. The
application then displays the followi ng pronpt at the top of the
screen:

Conti nue processing, Y/'N, F1

If the application displays this pronpt, you nmust enter either
the character Y (to indicate that you want to continue) or the
character N (to indicate that you want to stop) and then press
F1. If you enter a Y, the application continues the UPDATE BOX
operation beginning with the record that directly follows the
record in error. |If you enter an N, the application stops the
UPDATE BOX operation. In this case, the application has already
updat ed any records that appear above the record in error. You
can, however, request an UNDO operation at this point and return
the data base to its previous condition.
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UPDATE Consi derations for Applications Wth Several Boxes

If you request an update operation that changes the val ue of the
join field of a containing box, you can no | onger use the
application to read any records in the nested box that have that
same join-field value. |If this is a problemfor your
application, do the foll ow ng:

1. Request a read operation to retrieve the containing record.

2. Request a read operation to retrieve the nested record (or
records).

3. Delete the nested record (or records).

4. Repeat steps 2 and 3 until the application does not return a
record as a result of the read operation.

5. Change the necessary fields of the containing record.
6. Press F14 to update the record in the containing box.
7. Replace the nested record (or records) by requesting the

appropriate insert operations for the nested box.

If many nested records need to be del eted and repl aced, consider
aski ng your data admi nistrator for two single-file applications
that you can use to change the join field-values of these
records.

UNDO NG AN | NSERT, DELETE, OR UPDATE (SHI FTED F13)

You can reverse the effects of an | NSERT, DELETE, or UPDATE
operation by requesting an UNDO operation. You request an UNDO
operation by pressing shifted F13.
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Undoi ng a DELETE Operation

To undo a DELETE operation, the application nust insert the

del eted record (or records). The application can insert the

del eted record if you have not requested another delete, insert,
update, or read operation since you requested the delete
operation you want to reverse and another application has not
inserted the del eted record.

You can undo a DELETE operation even if your application does not
support insert operations.

Undoi ng an UPDATE Operation

To undo an UPDATE operation, the application nust replace the old
record (or records). The application can replace the old record
if the following is true:

* You have not requested anot her DELETE, |NSERT, READ, or UPDATE
operation since you requested the update operation you want to
reverse.

« Another application has not nodified the updated record.

You can undo an UPDATE operation even if you changed the prinmary
key.

Undoi ng an | NSERT Operation

To undo an | NSERT operation, the application nust delete the
record (or records) you inserted. The application can reverse
the insert operation if the following is true:

* You have not requested anot her DELETE, |NSERT, READ, or UPDATE
operation since you requested the | NSERT operation you want to
reverse.

e Another application has not changed or deleted the inserted
record.

* You did not insert the record (or records) in an
entry-sequenced or unstructured file. The conputer system
will not allow the application to delete a record from either
an entry-sequenced or an unstructured file.
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You can undo an | NSERT operation even if your application does
not support del ete operations.

PERFORM NG SPECI AL SCREEN OPERATI ONS

Several types of screen operations are avail able. The operations
are:

e Defining a printer
e Printing a screen inage

» Recovering a display screen

Defining a Printer (Shifted F4)

To define a printer, press shifted function key F4. The
application issues a pronpt that requests you to specify where
printing should be directed. Type in the nane of the appropriate
device. The device can be a termnal, printer, or process such
as the Tandem spool er. The device cannot be a disc file.

Printing a Screen | mage (Shifted F5)

To send an inage of the current screen to a device, press shifted
function key F5. The application sends the screen inage to the
devi ce you previously specified in response to the shifted F4 key

pronpt .

Recovering a Display Screen (Shifted F15)

To recover a screen inage, press shifted function key F15. This
function can be used when unexpected problens occur, for exanple,
when soneone inadvertently turns off your termnal. Note that
the contents of the screen are not necessarily the same as they
were before recovery was initiated.
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OPERATOR DI SPLAY AND ERROR MESSAGES

The application displays nessages on the upper and | ower portions
of the screen. For exanple, when the application is ready for
you to performan operation, the foll ow ng nessage is displayed
on the | ower portion of the screen:

Ready for | nput
After you performan initial read operation for a box, one of the
foll owm ng nessages appears on the upper portion of the screen
whenever you are positioned within the box:

Appr ox Key key-nane appears after a READ FI RST, READ NEXT,
and READ APPROXI MATE

Exact Key key-nane appears after a READ EXACT.
Generi c Key key-nane appears after a READ GENERI C
Each tinme you successfully conplete an operation, an appropriate
nessage i s displayed on the | ower portion of the screen:
* Record deleted K
« Delete undone XK
* Record inserted O
 Updat e undone K
* Record read &
e Itenms inserted: nnn
e Record updated OK
e Itens deleted: nnn
« Insert undone K
e Itenms updated: nnn
The application displays error nmessages on the last |line of the
screen; the nessages persist until you press a function key.

These nessages are |listed in Appendi x B under "Application
Run- Ti nre Messages. "
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TERM NAL FUNCTI ON KEYS

To perform operations with an application, you use the term na
function keys | ocated across the top of the keyboard. Table 8-1
lists these function keys and their specific operations. Entries
in the function key columm indentify the function keys for the
T16- 651x, T16-652x, and T16-653x term nals. The conparable
program function and attention keys for |BM 327x term nals appear
I n parent heses.

If you are using an | BM327x terminal, the ENTER key serves as a
shift key for twelve operations corresponding to the Tandem
shifted F1, F2, F3, F4, F5, F6, F10, F12, F13, F14, and F15 keys.
To use these correspondi ng shifted functions, do the follow ng:

1. Press the ENTER key first. The screen displays the word
SHI FT, and the PF keys take on their secondary functions. To
cancel a SHI FT operation before execution, press the ENTER
key agai n.

2. Press the appropriate PF key. It is not necessary to hold
t he ENTER key down when the PF key is pressed.
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Ter m nal

Tabl e 8-1.

Functi on Key

USI NG AN ENABLE APPLI CATI ON
Functi on Keys

Ter m nal

Tenpl at e Label

Function Keys (Continued next page)

Oper ati on

F1

(PF1)

F1 shifted

( ENTER, PF1)
F2

(PF2)

F2 shifted

( ENTER, PF2)
F3

(PF3)

F3 shifted
(ENTER, PF3)
F4

( PF4)

F4 shifted
(ENTER, PF4)
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PREVI QUS PAGE

FI RST PAGE

NEXT PAGE

LAST PAGE

HELP

READ FI RST

DEFI NE PRI NTER

Di spl ay the previous
screen page or HELP
screen.

Display the first screen
screen page or HELP
screen.

Di spl ay the next screen
page or HELP screen.

Di splay the | ast screen
page or HELP screen.

Swi tch between di splay of
record i mage screen and
HELP screens. HELP
screens display al
function key assi gnnents.

Appl i cati on- dependent;
often cal |l s anot her
application. This
function key m ght not
be supported by your
appl i cation.

Retrieve the first record
or records in a file
sorted by a particul ar

key field. You can then
use F5 to continue
r eadi ng.

I ndi cate where printing
of the display screen is
to be directed. You can
then use shifted F5 to
print the screen.
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Term nal Function Keys

Table 8-1. Term nal Function Keys (Conti nued)

Functi on Key Tenpl at e Label Oper ati on
F5 READ NEXT Retrieve the next record
( PF5) or records in sequence

according to the
operation in progress.

F5 shifted PRI NT Send an inmage of the

( ENTER, PF5) current screen to the
devi ce specified by
shifted F4.

F6 READ APPROX Retrieve the first record

( PF6) or records whose key

value is greater than or
equal to that of the

val ue you have entered.
You can then use F5 to
conti nue readi ng.

F6 shifted Appl i cation dependent;

(ENTER, PF6) functi on m ght not be
support ed.

F7 READ EXACT Retrieve the record or

(PF7) records whose key val ue

mat ches that of the

val ue you have entered.
You can then use F5 to
conti nue reading as |ong
as nore records with the
same key val ue exi st.

F8 READ GENERI C Retrieve the first record
or records whose partia
key val ue matches that of
the partial key val ue you
have entered. You can
then use F5 to conti nue
readi ng sequentially.

You cannot use F8 on the
courtesy key (record
nunber) field.
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Table 8-1. Term nal Function Keys (Conti nued)

Functi on Key Tenpl at e Label Oper ati on

F10 | NSERT Insert the record under
( PF10) t he cursor.

F10 shifted | NSERT BOX Insert all records
(ENTER, PF10) currently displayed in

t he box whi ch contai ns
t he cursor.

ete the recor

F12 DELETE Del h d

(PF11) currently displayed on
t he screen under the
cursor.

You cannot use F12 with
records from

ent ry- sequenced or
unstructured files.

F12 shifted DELETE BOX Delete all the records
(ENTER, PF11) currently displayed in
the box with the cursor

You cannot use F12 with
records from

ent ry-sequenced or
unstructured files.

F13 shifted UNDO Reverse the i nmedi ately
(ENTER, PF7) precedi ng insert, delete,
or update operation.
F14 UPDATE Change t he val ues of the
(PF12) record currently
di spl ayed under the
cursor.
F14 shifted UPDATE BOX Change the val ues of al
(ENTER, PF12) the records currently

di splayed in the box with
t he cursor.
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Term nal Function Keys

Table 8-1. Term nal Function Keys (Conti nued)

Functi on Key Tenpl at e Label Oper ati on
F15 RECOVER Redi splay data itenms on
(ENTER, PF 9) the screen. Itens

di spl ayed on the screen
are not necessarily those
that were on the screen
at the tinme the key was
pressed.

F16 DI SPLAY/ CLEAR Di splay or clear the
current record--the
record nost recently
read fromor witten to
t he data base.

F16 shifted EXIT Exit the program The

(PA2) nessage " APPLI CATI ON
TERM NATI NG' appears on
the | ower portion of the
screen.

NEXT PAGE Di spl ay the next screen
page or HELP screen.

PREV PAGE Di spl ay the previous
screen page or HELP
screen.
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SECTI ON 9
RESCLVI NG PROBLEMs

This section provides guidelines to hel p you when you encount er
probl enms when generating or using an application. The problens
di scussed in this section include:

* Handling extended nenory overfl ow

e« Difficulty accessing a dictionary or a record description

e Applications that fail to run or that fail to run properly

HANDL| NG PROBLEMS W TH EXTENDED MEMORY OVERFLOW

ENABLE uses an area of extended nenory for its internal tables.
When you start ENABLE, the GUARDI AN operating system all ocates
500 pages for these tables. The anount of avail abl e space
decreases as you descri be and add boxes and applications. Wen
thi s anobunt becomes dangerously | ow, ENABLE issues an warni ng
nmessage stating:

Very | ow on extended nmenory, del ete unnecessary objects

If you receive this nessage when you are usi ng ENABLE
interactively, do the following to reclai mspace in these tables:

1. Use the I NFO APPL *, SUMMARY command to obtain a list of the

boxes and applications that currently exist in the object
buf fer.
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Handl i ng Probl ens Wth Extended Menory Overfl ow

2.

Use the DELETE APPL conmand to delete all applications that
you have already generated. Use the DELETE BOX conmand to
del ete all of the boxes associated with these applications.
You nust del ete an application before you can del ete a box
used by the application.

If you have not generated any applications, you nust delete
one or nore applications (and the associ ated boxes) before
you can generate the renai ni ng applications.

If several applications use the same boxes, deleting one or
nore applications mght not reclai msufficient space. In
this case, you shoul d:

--Use the QUT, INFO and SHOW comrands to obtain a |isting of
the current contents of the object buffer.

--Exit from ENABLE

--lIncrease the nunber of extended nenory pages all ocated by
entering the command | nterpreter PARAM comrand and
speci fying a value for the EXTPAGES paraneter. (Refer to
t he ENABLE Reference Manual for nore information about this
par aneter.)

--Restart ENABLE and generate your applications.

If you are using ENABLE noninteractively by entering commands in
a cormand file, you will not encounter this error until ENABLE

ter

mnates with the follow ng error nessage:

ENABLE t abl es overfl ow al | ocat ed extended nenory

In this case, you shoul d:

1.
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I ncrease the nunber of extended nmenory pages all ocated by
entering the command | nterpreter PARAM command to specify a
val ue for the EXTPAGES par aneter

Resubmit your command file to ENABLE
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RESCOLVI NG PROBLEMS ACCESSI NG A DI CTI ONARY

ENABLE accesses a dictionary to obtain the record description
for a particular data base file. |If you are using ENABLE
interactively and receive an error nmessage stating that the
di ctionary either cannot be found or cannot be opened, do the
fol | ow ng:

1. Use the SHOW command to determ ne the current val ue of the
DI CTI ONARY attri bute

2. Make sure that the value of the DI CTIONARY attribute is set
to the system volune, and subvol unme where the dictionary
resi des.

3. If the current value of the DI CTI ONARY attribute is correct,
exit from ENABLE and use the FUP | NFO command to check the
security attributes of the dictionary. Check the foll ow ng:

--1f you do not own the dictionary, nake sure that the
security attributes allow you to access the dictionary. |If
you do not have access, ask the owner of the dictionary to
change its security attributes.

--1f you are using a dictionary that resides on another
system nake sure that the dictionary is secured for
network access and that you have appropriate network
passwords on both systens.

If the application was generated with an obey file, nake sure
that the obey file refers to the proper system vol une and
subvolunme for the dictionary associated wth each box. This may
nmean i ncluding a SET DI CTI ONARY command for each box to be
descri bed.

RESCOLVI NG PROBLEMS THAT OCCUR DURI NG APPLI CATI ON EXECUTI ON

If an ENABLE application fails to run, or if a running
application fails to perform properly:

e Check the PATHMON nane you have sel ected. Make sure the nane

begins with a dollar sign, has no nore than five characters,
and is unique wthin your system
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e Mke sure the PATHVON nane you have selected is not the nane
of a running process. |If it is the nane of a running process,
stop the process and change the PATHMON name or see your data

adm ni strator.
e Mke sure the PATHCOM conmand file you are using is correct.

If the application still fails to run after you have checked each
of the above, regenerate the application and PATHCOM conmmand
file. Run PATHMON using the generated PATHCOM command file. If
the programstill fails to run, see your data admi nistrator
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MAI NTAI NI NG AN APPLI CATI ON

This section provides guidelines to help you:
e Mve an application fromone place to another

e Reclaimdisc space used by old versions of applications

MOVI NG AN APPLI CATI ON

For various reasons, you mght want to nove an application from
one system vol une, or subvolunme to another system vol une, or
subvolunme. The foll ow ng paragraphs contain two sets of

gui delines for noving an application. Followthe first set of
guidelines if you want to nove an existing application. Follow
the second set of guidelines if you are generating an application
that is to be noved.
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Movi
Movi

ng a Generated Application

ng a Generated Application

To nove a generated application fromone system volume, or

subv

1.
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ol une to another, do the follow ng:

Use the SCREEN COBOL Utility Program (SCUP) to nove either
the object file containing the SCREEN COBOL object code or
the object code of a particular application. Refer to the
PATHAI D Ref erence Manual for nore information about noving
SCREEN COBOL object files.

Use either the text editor or the FILE UTILITY PROGRAM ( FUP)
to nove t he PATHCOM command fil e.

After you have noved the PATHCOM conmand file, check the
system vol une, or subvolunme references in the follow ng
conmands:

« SET TCP TCLPROG
« SET SERVER ASS| GN

If these commands refer to the old system volune, or
subvol une, change these references.

I f necessary, use FUP to nove the data base file (or files),
and its associated alternate key file. Use the FUP ALTER
command to adjust the reference to the |location of the
alternate key file. Refer to the GUARDI AN Operating System
User's Guide for information about the FUP ALTER commrand.
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Generating an Application To Be Mved

Cenerating an Application To Be Myved

If you are generating an application that you intend to nove to
anot her system volune, or subvolune, do the follow ng:

1.

5.

otain the SCREEN COBOL source code by setting a value for
t he SCOBOLSOURCE attribute before you add the application.

Suppress conpil ati on of the SCREEN COBOL obj ect code by
setting the SCOBOLOBJECT attribute to a null value. For
exanpl e:

SET APPL SCOBCLOBJECT

Use FUP or the editor to nbve the SCREEN COBOL source code to
the desired system vol une, or subvol une.

Conpi | e the SCREEN COBOL source code by using the foll ow ng
conmand:

SCOBOLX/ I N <source-file> OQUT <list-file> MEM 64 /
<obj ect -1 D>

<source-fil e>

is the nane of the edit-type file containing the
SCREEN COBCL source code.

<list-file>

is the nane of the file to which the SCREEN COBCL
listing is to be directed.

<obj ect -1 D>

is the nane of the SCREEN COBOL object file identifier,
typically POBJ, which can be up to five characters | ong.

Use FUP or the editor to nove the PATHCOM fil e.
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Recl ai m ng Di sc Space

6. Edit the PATHCOM command file and replace the question marks
(???) that appear after the SET TCP TCLPROG conmand with the
nane of the SCREEN COBOL object file. |If you are going to
nove a data base file, be sure that the SET SERVER ASSI GN
commands identify the proper |ocation of that file.

7. |If necessary, use FUP to nove the data base file (or files),
including any alternate key files associated with the data
file. After noving the alternate key files, use the FUP
ALTER conmand on the data file to adjust the reference to the
| ocation of the alternate key file. Refer to the GUARDI AN
Qperating System User's Guide for information about the FUP
ALTER conmand.

RECLAI M NG DI SC SPACE

When you generate an application, ENABLE calls the SCREEN COBOL
conpiler to conpile the SCREEN COBOL source code. |If you
generate several applications with the same nanme and direct these
applications to the sanme object files, the SCREEN COBOL conpil er
adds the new version of the object code to the object files but
does not purge the old version of the object code. Because the
ol d version takes up disc space, you mght want to renove
unnecessary versions.

To reclaimthe disc space used by an old version of an
application, use the SCREEN COBOL Utility Program (SCUP). Wen
you use SCUP, you rust know the nanmes of the code file and
directory file to which the SCREEN COBOL conpiler wites the
obj ect code. |If you set the SCOBOLOBJECT attribute to a val ue
when you generate an application, the SCREEN COBOL conpil er uses
this value to determ ne the nanme of the code file and the
directory file. [If you do not set a value for the SCOBOLOBJECT
attribute, the SCREEN COBOL conpiler uses the starting val ue of
this attribute (POBJ) to determ ne the nanes of these files.

In either case, the object file names take the follow ng fornmns:

¢ <SCOBOLOBJECT-val ue>C0OD
for the code file nanme; for exanple, "pobjcod"
¢ <SCOBOLOBJECT-val ue>DI R

for the directory file name; for exanple, "pobjdir"
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You can use SCUP to reclaimdisc space by perform ng the tasks
described in Figure 10-1. This figure also shows an exanpl e of
each task and describes the events that occur when you perform
each task

STEP 1: Call SCUP by entering the SCUP conmand fromthe
command i nterpreter.

: SCUP

SCUP di spl ays the product identification nessage and i ssues
a pronpt.

SCREEN COBOL UTILITY - T9103EO01 - (01MARS82)
?

STEP 2: Enter the SCUP VOLUME commuand to set the default
vol ume and subvol une.

The follow ng exanple identifies "$data" as the default
vol unme and "enab" as the default subvol une:

?VOLUME $dat a. enab

STEP 3: Enter the FILE cormand to set the default object
file nane.

The foll owi ng exanple identifies "pobj" as the default
object file nane:

?FI LE pobj

STEP 4: Enter the INFO command to display all versions of
all prograns in the object file as foll ows:

21 NFO (*(*))

Figure 10-1. Using SCUP to Recl ai m Di sc Space
(Conti nued next page)
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When this command is entered, SCUP displ ays:

$DATA. ENAB. PCBJ

PROGRAM ( VERSI ON) ACCESS SI ZE COWPI LATI ON VER/ DATE
EMPLOYEE- PROG (1) ON 4096 (EO6) 04 SEPT 1983 11:43:14
EMPLOYEE- PROG ( 2) ON 4096 (EO6) 29 SEPT 1983 20:17:16
EMPLOYEE- PROG ( 3) ON 4096 (EO6) 10 JAN 1984 13:40: 18
EMPLOYEE- PROG ( 4) ON 4096 (EO6) 15 FEB 1984 15: 23: 32

STEP 5: Enter the DELETE command to delete all versions
except for the latest version fromthe directory
file.

In this exanple, the DELETE command del etes all versions
except for the latest version of "enpl oyee-prog."

?DELETE (enpl oyee-prog (+))
SCUP di spl ays:

$DATA. ENAB. PCBJ

DELETED EMPLOYEE- PROG (1)
DELETED EMPLOYEE- PROG ( 2)
DELETED EMPLOYEE- PROG ( 3)

To delete all but the latest versions of all files, you
can enter:

?DELETE (*(+))

STEP 6: Enter the SCUP COVMPRESS command to conpress the code
file.

In this case, COWRESS reclainms the disk space used by the
del eted prograns by conpressing the code file "pobjcod":

?COVPRESS pob)j

SCUP renanes the old object file "$data.enab.aa777cod" (for
recovery purposes) and then purges "$data. enab. aa777cod"
when conpression i s conpl ete:

COVPRESS $DATA. ENAB. POBJ

EMPLOYEE- PROG ( 4) EMPLOYEE- PROG (1)
OLD FI LE $DATA. ENAB. POBJ RENAMED TO $DATA. ENAB. AA777
COVPRESSED $DATA. ENAB. POBJ

Figure 10-1. Using SCUP to ReclaimDi sc Space (Continued)
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| NTEGRATI NG APPLI CATI ONS | NTO A SI NGLE PATHWAY SYSTEM

When you generate several ENABLE applications, you often nust
establish a separate PATHWAY system for each, and execute each
individually. If you use these applications on a regular basis,
you may want to establish a single PATHWAY system for them all

If you often use information fromone application in conjunction
wi th anot her application, you nmay want to provide the ability to
call the second application fromthe first.

When you integrate applications into a single PATHMY system

wi th one PATHMON process and one TCP, the TCP can use the

obj ect code fromany of the applications to send requests to the
General Server

Figure 11-1 illustrates a PATHWAY systemwi th several integrated

applications. A user of this PATHWAY system can call "prog-a,"
"prog-b," and "prog-c" froma nenu.
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Overvi ew

MENU

PROG-A PROG-B PROG-C

S5044-053

Figure 11-1. Comon PATHWAY System

In addition to the usual organization of applications shown in
Figure 11-1, another type of organization is possible. Figure
11-2 illustrates a PATHWAY system where the user can call
"“prog-b" from"prog-a" and "prog-c" from"prog-b."

PROG-C

S55044-054

Figure 11-2. Alternative PATHWAY System
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Witing a SCREEN COBOL Menu Program

This section discusses the tasks involved in integrating
applications into a single PATHWAY system i ncl udi ng:

1. Witing a SCREEN COBOL nenu programthat you can use to cal
the integrated applications

2. Cenerating the applications in such a manner that they can be
integrated into the sane PATHWAY system

3. Optionally, nodifying the SCREEN COBOL source code of an
appl i cation generated by ENABLE to include a call to another
appl i cation

4. Modifying a PATHCOM command file to include the PATHWAY
entities needed to execute all the applications

Section 12 describes several applications that are integrated
into a single project-tracking system

VWRI TI NG A SCREEN COBOL MENU PROGRAM

A SCREEN COBOL nenu program provides you with a nethod of

sel ecting the application you want to use. Wen you wite a

SCREEN COBOL nenu program you nust include programlogic that:

« Defines a nenu screen

* Displays the nenu screen

e Accepts information fromthe nenu screen and uses this
informati on to determ ne which ENABLE application is to be
cal | ed

e Calls the appropriate ENABLE application

Optionally, you can also include programlogic that limts access
to all or part of the PATHWAY system

Refer to Section 12 for the source code of a sanple nenu program
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Generating the Applications

GENERATI NG THE APPLI CATI ONS

When you generate the applications, you can sinplify the process

of

1.

integrating themby performng the foll ow ng tasks:

Direct all SCREEN COBOL object code to the same object file.
When the object code for all the applications resides on the
same file, you elinmnate the need to nodify a portion of the
PATHCOM conmand fil e.

btain a SCREEN COBOL conpilation listing for each
application. These conpilation listings provide informtion
that you will need when you nodi fy the PATHCOM comand fil e.

bt ai n SCREEN COBOL source code for each application that is
to call another. Since ENABLE does not generate applications
that call other applications, you nmust nodify the source code
of the calling application if you want to provide this
capability.

Avoi d using the same box names for boxes having different
val ues for the ABILITY attributes, or for boxes that
represent different data base files. Oherw se, you nmay not
be able to integrate the applications into a single PATHWAY
system

Directing Gbject Code to the Same Chject File

When you use an ENABLE application, a term nal control process
(TCP) within the PATHWAY systeminterprets the SCREEN COBOL
obj ect code and sends nessages to a server process. A TCP can
obt ai n SCREEN COBOL obj ect code from several different object
files. |If you direct the object code of all applications to a
single object file, however you elimnate the need to identify
these different object files in the PATHCOM conmand fil e.

To direct object code to the same object file, you can use either
of the follow ng nethods:

1.

Generate the applications on the sanme system volunme, and
subvol une.

Supply a value for the SCOBOLOBJECT attribute to identify the
same object file for all applications.
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Generating the Applications on the Same System Vol une, and
Subvol une

If you do not supply a value for the SCOBOLOBJECT attribute, the
SCREEN COBOL conpiler (SCOBOLX) directs the object code to a file
naned "pobjcod" on the default system volume, and subvol une.

The conpiler also wites a directory entry for this object code
to a file named "pobjdir" on the default system volunme, and
subvol une.

If you do not define new defaults by using the ENABLE operating
commands, the default system volune, and subvol une are those
in effect when you enter ENABLE

Supplying a Value for the SCOBOLOBJECT Attribute

If you generate your applications on different systens, vol unes,
or subvol unes, supply the fully expanded nanme of the object file
as a value for the SCOBOLOBJECT attribute. For exanple, the
foll owi ng SET APPL SCOBOLOBJECT command identifies a file nanmed
"\ xyz. $nkt . sanpl e. aobj cod" as the file to which the object code
is to be directed:

SET APPL SCOBOLOBJECT \ xyz. $nkt. sanpl e. aobj

To obtain the nanme of the object file, the SCREEN COBCOL conpil er

appends the characters COD to the val ue you supply. Refer to the
ENABLE Ref erence Manual for nore information about expanded file

names.

ot ai ning a SCREEN COBO. Conpilation Listing

For each application, a SCREEN COBOL conpilation listing provides
you with informati on needed to nodify the PATHCOM command fil e.
To obtain a conpilation listing, supply the name of the listing
file as a value for the SCOBOLLI ST attribute. For exanple, the
foll owi ng SET APPL SCOBOLLI ST conmand i ndi cates that ENABLE is to
wite the SCREEN COBOL conpilation listing to a file naned
"lista":

SET APPL SCOBOLLI ST lista

Identify a different listing file for each application.
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Obt ai ni ng SCREEN COBOL Sour ce Code

If you want to provide the ability to call one application from
anot her, you will need the SCREEN COBCOL source code of the
calling application. To obtain the SCREEN COBCOL source code,
supply a value for the SCOBOLSOURCE attribute, which identifies a
file to which the SCREEN COBOL source code is witten. The

foll owi ng SET APPL SCOBOLSOURCE command, for exanple, indicates
that the SCREEN COBOL source code is witten to a file naned
“srca":

SET APPL SCOBOLSOURCE srca

Avoi di ng Conflicting Box Nanes

When you integrate several applications into the same PATHWAY
system sone applications may use boxes having the same nane.

Si nce box nanes appear both in the generated SCREEN COBCL
program and in the PATHCOM conmand file, all boxes with the sane
name mnust:

* Represent the sane data base file

e Have conpatible values for the ABILITY attributes (FILL
DELETE, | NSERT, READ, and UPDATE)

ENABLE uses the box nane in a SET SERVER ASSI GN conmand in the
PATHCOM command file to associate a data base file with the naned
box. The SET SERVER ASSI GN command for an application that uses
a box nanmed "one-box," for exanple, m ght appear as foll ows:

SET SERVER ( ASSI GN ONE- BOX, ONEFI LE, | NPUT)

where "one-box" is the box nane, "onefile" is the nane of the
data base file that the box represents, and INPUT is the access
node with which the file is to be opened.

When you establish a PATHMY system PATHMON, the controlling
process in the system stores information fromthe SET SERVER
ASSI GN commands in a file called PATHCTL. Wen you execute the
application, the follow ng events take pl ace:

e PATHMON starts the General Server and passes it information
fromthe SET SERVER ASSI GN and SET SERVER PARAM conmands.
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e The SCREEN COBCL requester program sends a message to the
General Server that tells it to open a file. The requester
program does not use the file name, but uses the box nane
I nst ead.

e The General Server accepts the nessage fromthe requester
program and | ooks at the assign specification to determ ne
whi ch physical file is assigned to a specific box nane.

e The General Server then opens the assigned physical files,
usi ng the access node indicated in the assign specification.

Figure 11-3 illustrates this process.
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: PATHVON NAME $two, CPU O, NOWAI T, OUT testl oc
: PATHCOM I N t wopat h/ $t wo

PATHMON
$two

twopath

SET SERVER PROGRAM $SYSTEM SYSTEM ENABLEGS

SET SERVER(ASSI GN one-box, onefile, input)
ADD SERVER ENABLE- SERVER

[: PATHCOM $two; run one- prog

|

PATHMON
$two

I

SCREEN COBOL
Object Code

OPEN one-box

Legend

@ OPEN one-box
@ ASSIGN one-box, onefile, input
@ OPEN for input only

General Server
(ENABLEGS)

55044-055

Figure 11-3. Box Nanes
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Since the General Server can assign only one physical file to a
box name, boxes with the sane name nust represent the sanme file.
Consi der, for exanple, the followi ng ENABLE commands used to
generate two applications:

SET RECORD a-rec SET RECORD b-rec

SET DATAFILE afile SET DATAFI LE bfile

ADD BOX ny- box ADD BOX ny- box

SET APPL PATHCOWFI LE p1l SET APPL PATHCOWFI LE p2
SET APPL TREE (01 ny- box) SET APPL TREE (01 ny- box)
ADD APPL ny-appl 1 ADD APPL ny- appl 2
GENERATE APPL ny-appl 1 GENERATE APPL ny- appl 2

You cannot integrate these applications into the same PATHWAY
syst em because "ny-box" in "ny-appl1l" represents a data base file
naned "afile" while "my-box" in "ny-appl 2" represents a data base
file named "bfile."

Since the values of the ABILITY attributes determ ne the access
node with which the General Server can open a data base file,
boxes with the same nane nust al so have conpati bl e val ues for
these attributes. The General Server cannot assign a file to
box when the file is assigned nore than one access node.

Table 11-1 lists the access nodes and the values for the ABILITY
attributes that correspond to these access nodes.

Table 11-1. Access Mddes and ABILITY Attri bute Val ues

Access Mode Ability Attribute Value
110 READ ON (BOXFILL can be either ON or OFF)
(default) DELETE, UPDATE, or INSERT set ON
Input only READ ON or BOXFILL ON

DELETE OFF, INSERT OFF, and UPDATE OFF
Output only READ OFF and BOXFILL OFF

INSERT ON

DELETE OFF and UPDATE OFF

S55044-056
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If boxes with the sane name have different access nobdes, you nay
not be able to use the applications in the way that you expect.
For exanpl e, suppose that you use the foll ow ng conmands to
generate two applications:

SET RECORD c-rec SET RECORD c-rec
SET DATAFI LE cfile SET DATAFI LE cfile
SET DELETE OFF

SET UPDATE OFF

SET | NSERT OFF

ADD BOX new- box ADD BOX new box

SET APPL PATHCOWFI LE p4 SET APPL PATHCOWFI LE p3
SET APPL TREE (01 new box) SET APPL TREE (01 new box)
ADD APPL new- appl 2 ADD APPL new- appl 1
GENERATE new appl 2 GENERATE APPL new- appl 1

The SET SERVER ASSI GN commands for these applications would
appear as foll ows:

SET SERVER ASSI GN (new- box, cfile, | NPUT) (for new appl 1)
SET SERVER ASSI GN (new- box, cfile) (for new appl 2)

If you enter both of these commands in the same PATHCOM comand
file and then establish a PATHWAY systemwi th that command file,
the General Server uses the access node of the SET SERVER ASSI GN
command that appears last in the command file. |f the SET SERVER
ASSI GN command for "new app2" appears |ast, both applications
will work as expected. |If the SET SERVER ASSI GN command for
"newappl 1" appears |ast, "newappl 2" will not work as expected;
that is, you will not be able to use this application to del ete,
insert, or update records because the access node (I NPUT) with
whi ch the General Server will open the file will not permt these
oper ati ons.

If you plan to integrate your applications into a single PATHWAY
system you can avoid using conflicting box nanmes by doing the
fol | ow ng:

1. Describe, nane, and add the boxes necessary for an
appl i cation.

2. Add the application to the object table.

3. Repeat steps 1 and 2 until you have nanmed and added every
application to be integrated.

4. Use the GENERATE * conmand to generate all of the
appl i cati ons.
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Since ENABLE will not allow you to add an object if an object

with that nanme already exists, this procedure prevents you from
usi ng conflicting box nanes.

MODI FYI NG SCREEN COBOL SOURCE CODE TO CALL ANOTHER APPLI CATI ON

To provide the capability to call one application from anot her,
you nust nodify the SCREEN COBOL source code of the calling
appl i cation.

Suppose that you have an application, "A " that displays part of
a record, and another application, "AA " that displays the entire
record. In certain circunstances, the user nay want to press a
function key (shifted F3 is reserved for this purpose) to go
directly fromthe partial record display to a display of the
entire record.

When ENABLE generates the SCREEN COBCL source code for an
application, it includes a paragraph named T9155- CHAI N t hat
cont ai ns code executed by the application when a user presses the
shifted F3 function key. Normally, this code causes the
application to display a nessage stating that the function key is
not supported. You can, however, nodify this paragraph to

i ncl ude code that causes a call to another application, by
perform ng the follow ng tasks:

1. Use the text editor to edit the SCREEN COBOL source code for
the calling application. |If the source code for an
application is in a file naned "appl scr,"” for exanple, you
can edit this file by entering:

:EDI T appl src

2. Find the T9155- CHAI N paragraph in the SCREEN COBCL source
code by entering the foll ow ng:

*LI ST /T9155-CHAIN./ A

When you enter this command, the editor returns the nunber of
the line that contains the T9155- CHAI N par agr aph.
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3.

Use the editor to exam ne the T9155- CHAI N par agraph, for
exanpl e:

*LI ST 2775/ 2785

2775 T9155- CHAI N.

2776 | F T9155- AAABOX- CHO CE

2777 MOVE T9155- NOT- SUPPORTED- MESSAGE TO T9155- ERROR- MG
2778 ELSE | F T9155- ABBBOX- CHO CE

2779 MOVE T9155- NOT- SUPPORTED- MESSAGE TO T9155- ERROR- MG
2780 ELSE NEXT SENTENCE.

2781 ...

Note that the source code that appears between the phrase
T9155- CHAI N and the cl ause ELSE NEXT SENTENCE is the only
source code that affects the ability of the application to
call another application.

Use a SCREEN COBOL CALL statenent to replace the "MOVE
T9155- NOT- SUPPORTED- MESSAGE TO T9155- ERROR- M5G' sentence. In
its sinplest forma CALL statenment appears as foll ows:

CALL <application-nanme>
Not e the the T9155- CHAI N paragraph m ght refer to nore than
one box. In the preceding exanple, this paragraph refers to
two boxes:
e "aaa" (T9155- AAABOX- CHO CE)

« "abb" (T9155- ABBBOX- CHO CE)

To call an application naned "AA" fromthe box nanmed "aaa,
repl ace the MOVE statenent for this box with a CALL
statenment, for exanple:

2775 T9155- CHAI N.

2776 | F T9155- AAABOX- CHO CE

2777 CALL "AA"

2778 ELSE | F T9155- ABBBOX- CHO CE

2779 MOVE T9155- NOT- SUPPORTED- MESSAGE TO T9155- ERROR- M5G

2780 ELSE NEXT SENTENCE.
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You can then replace the MOVE statenent for the "abb" box
with the T9155- CANT- CHAI N- MESSACE provi ded by ENABLE, for

exanpl e:
2775 T9155- CHAI N
2776 | F T9155- AAABOX- CHO CE
2777 CALL "AA"
2778 ELSE | F T9155- ABBBOX- CHO CE
2779 MOVE T9155- CANT- CHAI N MESSAGE TO T9155- ERROR- M5G
2780 ELSE NEXT SENTENCE

When you replace a MOVE statenment with the T9155- CANT- CHAI N-
MESSAGE, the application displays a nmessage whenever a user
presses shifted F3 without first positioning the cursor

wi thin the appropriate box.

Al ternatively, you can allow a user to call an application
fromboth "aaa" box and "abb" box by replacing the MOVE
statenments for both boxes with appropriate CALL statenents.
If you replace all of the MOVE statenments within the

T9155- CHAI N par agraph with CALL statenents, the user can cal
anot her application w thout positioning the cursor within a
speci fic box.

Conpi |l e the nodified source code by using the SCOBCOLX run
conmand:

SCOBOLX/ I N <source-file-nane>, out <list-fil e-nanme>,
MEM 64, NOWAI T/ <object-fil e-nane>

<source-fil e-name>
is the nane of the file containing the source code.
<list-file-nane>

is the nane of the file to which the SCREEN COBCL
listing is to be witten.

<obj ect-fil e- name>
is the nane of the file for the object code; this file
shoul d be the sanme as the object file for the other
appl i cati ons.
Keep the conpilation listing of the nodified SCREEN COBOL

program You will need this |isting when you nodify the
PATHCOM conmand fil e.
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MODI FYI NG A PATHCOM COVIVAND FI LE

To establish a PATHWAY system that integrates several ENABLE
appl i cations, you can nodify the PATHCOM comrand fil e generated
for any one of them The PATHCOM conmmand file generated for a
singl e application contains the PATHMY commands required to
execute that application. To include the PATHMY comrands t hat
al | ow execution of nore than one application, select a PATHCOM
command file and nodify it using the text editor as foll ows:

1. Increase the val ue specified for MAXTERVDATA to include
enough data space for the applications.

2. Change the program nane specified for SET PROGRAM TYPE and
ADD PROGRAM t o the nanme of your nenu program

3. Include all the appropriate SET SERVER ASSI GN commands from
t he ot her PATHCOM command fil es.

4. Optionally, include additional comrands that affect the
PATHWAY system such as conmands that define and control
term nal s.

Figure 11-4 shows the conmands that nust be nodified in a sanple

PATHCOM command file. (The application used to generate this
file is shown in Section 12.)
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SET
SET
SET
SET
SET
SET
SET
SET
SET
SET

SET
SET
SET
SET
SET
SET
SET
SET
SET
ADD

SET
SET
SET
ADD

SET
SET
SET
SET
SET
SET
SET
ADD

PATHMON BACKUPCPU 1

PATHWAY MAXTCPS 10

PATHWAY MAXTERMS 10
PATHWAY MAXPROGRAMS 10
PATHWAY MAXSERVERCLASSES 10
PATHWAY MAXSERVERPROCESSES 10
PATHWAY MAXSTARTUPS 10
PATHWAY MAXPATHCOMS 40
PATHWAY MAXASSI GNS 32
PATHWAY MAXPARAMS 32

START PATHWAY COLD!

PROGRAM TCP ENABLE- TCP
PROGRAM TYPE T16- 6520 I NI TIAL APPL-A <- change

PROGRAM TMF OFF initial nane
PROGRAM APPL- A  <---cmmmm e - to menu
program

RESET SERVER ASS| GN, PARAM

SERVER PROGRAM $SYSTEM SYSTEM ENABLEGS

SERVER CPUS 0:1

SERVER NUMSTATI C 1

SERVER (ASSI GN A- BOX, AFI LE, | NPUT)

SERVER (ASSI GN B- BOX, BFI LE)

SERVER (ASSI GN C-BOX, CFILE) <- add server assignnments
SERVER TMF OFF for other applications
SERVER ENABLE- SERVER

PROGRAM $SYSTEM SYSTEM PATHTCP2
CPUS 0:1

MAXTERMS 5

MAXSERVERCLASSES 003
MAXSERVERPROCESSES 003

MAXTERVDATA 12036 <--- increase MAXTERNMDATA
MAXREPLY 02000 value to provide nore data
NONSTOP 0O space

TCLPROG $DATA. SAMPLE. POBJ

ENABLE- TCP

Figure 11-4. Sanple PATHCOM Comrand Fil e
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Det erm ni ng a New Val ue for MAXTERNVDATA

The val ue of MAXTERMDATA defines the maxi num nunber of bytes used
by the term nal control process (TCP) for data space for each
termnal. A PATHCOM command fil e generated by ENABLE contains a
val ue for MAXTERMDATA appropriate for one application. For
exanple, in Figure 11-4, MAXTERVDATA is 12036.

When you integrate several ENABLE applications, you nust increase
t he val ue of MAXTERMDATA to all ow the necessary data space for

all the applications. You can estinmate an appropriate val ue for
MAXTERMDATA fol | owi ng t hese steps:

1. Examine the SCREEN COBOL |istings of all the applications.
On the | ast page of each listing, the SCOBOL conpiler prints
a value called DATA SIZE. Mke a list of the DATA Sl ZE
val ues for each application.

2. Compute the nunber of bytes in the |ongest path through the
applications. A path through applications exists when one
application calls another application. Figure 11-5 shows two
exanpl es of how to conpute the nunber of bytes in the | ongest
path. The first exanple shows how you deternine the | ongest
path when all applications are called froma nmenu program
The second exanpl e shows how you determ ne the | ongest path
when applications are called fromother applications.

3. Miltiply the nunber of bytes in the |ongest path by 2 to
estimate an appropriate val ue for MAXTERVDATA, as foll ows:

For Exanple 1 in Figure 11-5 (where all applications are
called froma nenu progran), the estimted val ue of
MAXTERVDATA is 15048 (7524 * 2).

For Exanple 2 in Figure 11-5 (where applications are
called fromother applications), the estimted val ue of
MAXTERVDATA is 21628 (10818 * 2).

Refer to the PATHWAY System Managenent Ref erence Manual for nore
i nformati on about MAXTERVDATA.
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Changi ng the Program Nane in the PATHCOM SET PROGRAM TYPE Conmand

The SET PROGRAM TYPE conmand identifies the type of term nal upon
whi ch a SCREEN COBCOL program wi ||l execute. This command al so
identifies the SCREEN COBOL programunit that the terminal enters
on startup. In Figure 11-4, this conmand appears as foll ows:

SET PROGRAM TYPE T16- 6520 | NI TI AL APPL- A

where T16-6520 is the type of term nal upon which the application
wi |l execute and APPL-A is the SCREEN COBOL program nane.

To integrate several ENABLE applications and use a menu program
change the program nane to that of the SCREEN COBOL nenu program
(the nane that appears in the PROGRAM | D paragraph of the nenu
program). |If the nane of your nenu programis MENU, for exanple,
you woul d change the program nane to:

SET PROGRAM TYPE T16-6520 | NI TI AL MENU
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MAXTERNMDATA

Example 1

Menu
122 bytes
(DATA SIZE)

Prog-A
6018 bytes
(DATA SIZE)

Prog-B

7402 bytes
(DATA SIZE)

Prog-C
3162 bytes
(DATA SIZE)

Prog-D
4674 bytes
(DATA SIZE)

Menu to Prog-A
Menu to Prog-B
Menu to Prog-C
Menu to Prog-D
Longest Path

Example 2

122 bytes + 6018
122 bytes + 7402
122 bytes + 3162
122 bytes + 4674

Menu to Prog-B

6140 bytes
7524 bytes
= 3284 bytes
= 4796 bytes
= 7524 hytes

Menu
122 bytes
(DATA SIZE)

Prog-A
6018 bytes
(DATA SIZE)

Prog-B
7402 bytes
(DATA SIZE)

Prog-C
3162 bytes
(DATA SIZE)

Prog-D
4674 bytes
(DATA SIZE)

Menu to Prog-A to Prog-D = 122 bytes + 6018 bytes

+ 4674 bytes = 10814 bytes

Menu to Prog-B = 122 bytes + 7402 = 7524 bytes
Menu to Prog-C = 122 bytes + 3162 = 3284 bytes
Longest Path = Menu to Prog-A to Prog-D = 10818 bytes
55044-057
Figure 11-5. Determ ning Longest Path
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Changi ng the Program Nane in the PATHCOM ADD PROGRAM Conmand

The ADD PROGRAM command enters a program description into the
PATHWAY configuration. A PATHCOM command fil e generated by
ENABLE sets the program nane paraneter of this comand to the
appl i cation nane. Wien you integrate several ENABLE
appl i cations, change the programname to that of the SCREEN COBOL
menu program (This nanme appears in the PROGRAM I D paragraph of
the nmenu program) |In Figure 11-4, for exanple, the ADD PROGRAM
command appears as foll ows:

ADD PROGRAM APPL- A

If your menu programis naned MENU, change the program nane as
fol | ows:

ADD PROGRAM MENU

Addi ng SET SERVER ASSI GN Conmands

The CGeneral Server obtains file assignnments fromthe SET SERVER
ASSI GN commands in the PATHCOM command file. A PATHCOM command
file generated by ENABLE contains file assignnments for a single
ENABLE application. |In Figure 11-4, for exanple, the follow ng
SET SERVER ASSI GN commands appear :

SET SERVER ( ASSI GN A- BOX, AFI LE, | NPUT)
SET SERVER ( ASSI GN B- BOX, BFI LE)
SET SERVER ( ASSI GN C- BOX, CFI LE)

When you integrate several ENABLE applications, you nust add the
SET SERVER ASSI GN commands needed for all of the applications.
You can copy the SET SERVER ASSI GN commands fromt he PATHCOM
command files produced for the applications to be added, for
exanpl e:

SET SERVER ( ASSI GN A- BOX, AFI LE, | NPUT)

SET SERVER ( ASSI GN B- BOX, BFI LE) <------ origi nal SET

SET SERVER ( ASSI GN C- BOX, CFI LE) SERVER ASSI GN

SET SERVER ( ASSI GN CC- BOX, CFILE) commands

SET SERVER (ASSI GN D-BOX, DFILE) <----- SET SERVER ASSI| GN

SET SERVER ( ASSI GN E- BOX, EFILE, | NPUT) comuands copi ed
SET SERVER ( ASSI GN BB- BOX, BFILE, INPUT) from other
SET SERVER ( ASSI GN AA- BOX, AFI LE) PATHCOM fi |l es
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If some applications access files audited by TMF and ot her
appl i cations access nonaudited files, you nust use different
copi es of the General Server for the audited and nonaudited
files. 1In this case, the PATHCOM conmand file nust contain at
| east two sets of SERVER commands, for exanpl e:

SET SERVER PROGRAM $SYSTEM SYSTEM ENABLEGS
SET SERVER CPUS 0: 1

SET SERVER NUMSTATIC 1 <----------mnomn-- commands t hat
SET SERVER ( ASSI GN A- BOX, AFI LE, | NPUT) define a server
SET SERVER (ASSI GN B- BOX, BFI LE) to access non-
SET SERVER (ASSI GN C- BOX, CFI LE) audited files

SET SERVER TMF OFF
ADD SERVER ENABLE- SERVER

SET SERVER PROGRAM $SYSTEM SYSTEM ENABLEGS
SET SERVER CPUS 0: 1

SET SERVER NUMSTATIC 1 <----------nmm--- commands t hat
SET SERVER (ASSI GN P- BOX, PFILE) define a server
SET SERVER TMF ON to access non-
SET SERVER ( PARAM TMF ON) audited files

ADD SERVER TMr- SERVER

I f your applications access audited and nonaudited files, be
sure that you add the SET SERVER ASSI GN comands to the correct
copy of the General Server. The SET SERVER ASSI GN commands f or
audited files nust be included with the commands for the server
that has TM- ON. The SET SERVER ASSI GN comands for nonaudited
files nmust be included with the commands for the server that has
TMF OFF.

| ncl udi ng Opti onal Commands

You can nake ot her changes and additions to the PATHCOM conmmand

file to define the PATHWAY system further. For exanple, you can
prohi bit execution of the applications unless the General Server
can open all the data base files by adding the foll ow ng command:

SET SERVER ( PARAMS ALLFI LES ON)
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You can al so add commands that define and control term nals of
the term nal type determ ned when the applications were
generated. To do this, add the foll owi ng command for each
term nal defined for the PATHWAY system

« SET TERM FI LE fil enane

This command defines the systemnane of a termnal to be added
to the PATHWAY system Set the value of filename to the nane
of the term nal

e SET TERM I NI TI AL programunit-namne

This command defines the SCREEN COBOL programunit that the
term nal enters on start-up. Set programunit-name to the
nane of the SCREEN COBOL nmenu program appropriate for the

termnals. (This is the same as the program name foll ow ng
the INITIAL specification in the SET PROGRAM TYPE conmand. )

« SET TERM tcp

Thi s command defines the TCP that controls the term nal.
Generally, you can set the value of tcp to ENABLE- TCP

e ADD TERM t er mane

This command enters a description of a termnal into the
PATHWAY system In this command, ternmmane can be the name of
the termnal. The nanme nust begin with a letter and can
contain 1 through 15 al phanuneric characters or hyphens. The
nane nust be unique within the PATHWAY system

The PATHCOM fil e generated by ENABLE allows you to define up to
five termnals per TCP. (The nunmber of termnals that can be
defined is determ ned by the val ue established by the SET PATHWAY
MAXTERMS command and the val ue established by the SET TCP
MAXTERMS command. )

After you establish your PATHWAY system you can use separate
obey files to start and stop the appropriate termnals. Figure
11-6 shows a sanple obey file that starts a TCP and a term na
naned "ternDl."
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I
| PATHCOM $one; START TCP ENABLE- TCP; START TERM tern0Dl |

Figure 11-6. Sanple Qohey File That Starts a Term na

Figure 11-7 shows a sanple obey file that stops the PATHWAY
system which "ternDl1" is using.

I
| PATHCOM $one; SHUTDOWN, WAI T |

Figure 11-7. Sanple Qobey File That Stops a PATHWAY System

Refer to the PATHWAY System Managenent Reference Manual for nore
i nformati on about adding termnals to a PATHWAY system

| NTEGRATI NG AN APPLI CATI ON | NTO AN EXI STI NG PATHWAY SYSTEM

You can add an ENABLE application to an existing PATHWAY system
by perform ng the tasks described in the foll ow ng paragraphs.
Some of these tasks apply to application generation; other tasks
apply to application integration.

CGenerating the Application

When you generate an application for integration within an
exi sting PATHWAY system

1. Direct the object code for the generated application to an
object file used by the existing PATHMY system To perform
this task, supply the nane of the object file as a value for
t he SCOBOLOBJECT attribute. For nore information, refer to
the discussion "Directing Object Code to the Same bj ect
File" earlier in this section.
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2. Request a PATHCOM command file. You can use information from
this file when you integrate the application into the
exi sting PATHMY system To request a PATHCOM conmand fil e,
supply a file name as the val ue of the PATHCOWFI LE attri bute.
Refer to Sections 4 and 5 for nore information.

Integrati ng the Application

To integrate an application into an existing PATHWAY system use
t he | NFO PATHWAY, | NFO TCP *, | NFO PROGRAM * and | NFO SERVER *
commands to becone famliar with the existing configuration. You
can then use the foll ow ng PATHCOM commands to nodify this
configuration. Refer to the PATHWAY System Managenent Reference
Manual for nore information about these commands.

« SET PATHWAY MAXASSI GNS

Thi s command defi nes the maxi num nunber of ASSI GN

speci fications that can be entered into the PATHWAY
configuration for each server class. The value of this

par aneter nmust be | arge enough to allow for the existing

ASSI GN speci fications and the additional ASSIGN specifications
that you nust add for the generated application. |If the value
of SET PATHWAY MAXASSI GNS is not | arge enough, you nust
SHUTDOWN and reconfigure the PATHWAY system before integrating
t he new application.

« SET PATHVWAY NMAXPARAMS

Thi s command defi nes the maxi num nunber of PARAM

speci fications that can be entered into the PATHWAY system for
all server classes. The value of this paraneter nust be |arge
enough to allow for the existing PARAM speci fi cations and any

addi ti onal PARAM speci fications you nust add for the generated
appl i cation.

« SET PATHWAY MAXSERVERCLASSES

Thi s command defines the maxi num nunber of server class
descriptions that can be entered into the PATHWAY
configuration. |If you nust add a description of the Genera
Server this value nust be |arge enough to allow for al

exi sting server-class descriptions and the server-cl ass
description for the General Server.
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SET TCP MAXREPLY

This command identifies the maxi num nunber of bytes permtted
inareply froma server. The value of this paraneter nust be
equal to or greater than the value of MAXREPLY in the
gener at ed PATHCOM command fil e.

SET TCP MAXTERVDATA

This command identifies the nunber of bytes used for data area
for each termnal. The value of this paranmeter nust be equa
to or greater than the val ue of MAXTERMDATA in the generated
PATHCOM conmand fil e.

SET TCP MAXSERVERCLASSES

This command identifies the maxi num nunber of server classes
with which the TCP can establish links. If you nust add a
server cl ass description for the CGeneral Server, the val ue of
this parameter nust be | arge enough to allow for the existing
server cl asses and the new description of the General Server
server cl ass.

If the existing systemconfiguration already defines a server
class for the General Server, use the PATHCOM ALTER command to
add appropriate SET SERVER ASSI GN commands for the new
application. Wen you use the ALTER command, be sure to copy
the SET SERVER ASSI GN commands from the generated PATHCOM
conmand file.

If the existing configuration does not define a server class
for the General Server, use the PATHCOM SET and ADD commrands
to add the appropriate definition.
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SECTI ON 12
SAMPLE PRQJECT- TRACKI NG SYSTEM

This section describes the tasks involved in devel oping a sanple
proj ect-tracki ng system consisting of several ENABLE
applications integrated into a single PATHWMY system Figure
12-1 illustrates this sanple system

Project

Tracking
Menu

Project-entry Look-up Project-info il Event-detail Event-revised

Employee-assign

55044-058

Figure 12-1. Sanple Project-Tracki ng System
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Sanpl e Project-Tracki ng System
Def i ni ng Functi onal Requirenents

The tasks involved in developing this system are:

1. Defining the functional requirenents of the system
2 Defining the data requirenments of the system

3 Defining the applications to be generated

4. Cenerating the applications
5

Modi fyi ng the SCREEN COBOL source code of sel ected
appl i cations

o

Witing a SCREEN COBOL Menu program

7. Modifying a PATHCOM cormmand file to integrate the
appl i cations

DEFI NI NG THE FUNCTI ONAL REQUI REVENTS OF THE SYSTEM

The first step in devel oping an application systemis to define
the functions it provides, based on requests from potentia

users. By eliciting the cooperation of potential users, you can
find out about the tasks they perform and how the system can hel p
t hem

Suppose that discussions with potential users indicate that the
system shoul d provide the foll ow ng functions:

1. A nmethod for entering information about new projects and the
events associated with each

2. A nmeans for assigning an enployee to a specific event

3. A neans for displaying general infornmation about each project
and its events

4. A neans for displaying detailed information about a specific
event within a project

5. An allowance for revision of certain informati on associ at ed
with an event
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DEFI NI NG THE DATA REQUI REMENTS OF THE SYSTEM

The next step in devel oping an application systemis to identify
the information needed to carry out each function. To define
t hese dat a:

1. ldentify classes of data that interest the users of the
application system These classes of data will correspond to
files accessed by the application system

2. ldentify the data itens that belong to each class of data.
These data itens will correspond to the fields within the
files.

3. Determne the relationships that exist between cl asses.
Identifying these relationships will help you | ater when you
build the tree structures for the applications.

4. List the fields in each file. This step and the follow ng
step will help you when you create record descriptions for
the files.

5. ldentify key fields for each file.

6. Nornmalize the files. Nornalized files are sinple to
mai ntain, easy to link within applications, and easy to
obtain reports from when usi ng ENFORM

7. Use the Data Definition Language (DDL) to create the record
descriptions and data dictionary that describe the files.

Identi fying C asses of Data

For the project-tracking system you can deternine two classes of
data that are of interest to users: the projects that
application tracks, and the events associated with each project.

You can identify these classes nore precisely by exam ning the
way that projects are currently tracked within the departnent,
and through discussion with its enpl oyees, you m ght discover the
fol |l ow ng procedure:

1. A project manager fills out a formthat describes the
project, listing a project code (a unique nunber that
identifies each project), a brief description of the project
and its estimated starting and ending dates. The project
manager then files this formfor |ater use.
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2. Next, the project manager fills out forns for each event.
Each form descri bes an event, its projected starting and
endi ng dates, and the names of the enployees assigned to it.
The project nanager files the event forns in sonme conveni ent
or der.

3. The project nanager makes copi es of each event form and
passes themto the pertinent enployees.

4. |f an enployee needs to revise the projected starting or
endi ng date, he or she fills out an event-revision form The
enpl oyee keeps a copy of this formand gives the original to
t he project manager.

5. To record the current status of a project, the project
manager assenbles the original project form the event fornms,
and any event-revision forms. The project manager then fills
out anot her status-summary formfor the project.

6. The departnent secretary collects all of the fornms and
produces a nonthly report.

By using the preceding information, you could determ ne that the
department uses the classes of data shown in Figure 12-2.

PRQIECTS The projects being tracked within your
depart ment

EVENTS The events associated with each project

EMPLOYS The enpl oyees assigned to each event

Figure 12-2. Casses of Data Wthin the Project-Tracki ng System

Identifying the Data |tens

Next, data itens nust be identified and associated with each
class. For exanple, specific data itens of the project-tracking
system can be associated with each class as shown in Figure 12-3.
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PRQJIECTS
proj ect - code --a uni que nunber that identifies
t he project
proj ect - desc --a brief description of the
proj ect
proj - stat us --the current status of the
proj ect
proj-start-date --the projected starting date
proj - end- dat e --the projected ending date
proj - ngr --the enpl oyee nunber of the
proj ect manager
nmanager - name --the nanme of the project manager
manager - dept --the departnent nunber of the
proj ect manager
EVENTS
event - num --a nunber that identifies the
event within the project
event - desc --a brief description of the
event
predi ct-starting-date --the predicted starting date
predi ct - endi ng- dat e --the predicted ending date
revi sed-starting-date --the revised starting date
revi sed- endi ng- dat e --the revised ending date
change-i nfo --a brief description of the
reason for the date revision
updat e- enp --a nunber that identifies an
enpl oyee who nmade a date
revision
enp-name (...) --the nanes of the enpl oyees
assigned to an event
EMPLOYS
enp- no --a uni que nunber that identifies
an enpl oyee
enp- name --the nane of the enpl oyee
enp- dept --a nunber that identifies the
depart ment nunber of the
enpl oyee
The synbol (...) indicates that the item may be repeated.

Figure 12-3. Data Itens Associated Wth Each C ass of Data
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After they have been identified, you can ask specific questions
about each data item for exanple:

e« Are any of the data itens associated with nore than one cl ass
of data? |If so, is there a reason for this redundancy?

e« Are any data itens repeated within the sanme class of data? |If
so, can the data base be nornmalized?

Exam nation of the data itens associated with "projects” and
those associated with "enpl oys" shows that both classes contain
an enpl oyee nunber, an enpl oyee nane, and a departnment nunber
Note that in the case of the "projects" data, the enpl oyee
information is that of the project nmanager.

Redundant data such as this can use extra storage and conplicate
updates. If, for exanple, a project nmanager's departnent nunber
changes, you must correct both the "projects” and "enpl oys" dat a,
| eading to extra work and possi bl e m st akes.

A sinple solution is to renove the enpl oyee information, except
for the project manager's identification nunber, fromthe
"projects" data. You should | eave the project nanager's enpl oyee
nunber with the projects data to provide a link to the "enpl oys”
data. Wth this link, detailed informati on about the project can
be mai ntai ned separately fromthat of the enployees, yet their
associ ation can be preserved.

Notice also that the sanme data item (an enpl oyee nane) appears

both in the "events" data and the "enploys" data. |In this case,
the enpl oyee information is not only redundant; it is also
confusing. |If nore than one enpl oyee has the same nane, you

cannot clearly identify the enpl oyees assigned to an event. To
elimnate the confusion, replace the enployee nanme in the
"events" data with an enpl oyee nunber. Although this solution
elimnates the confusing data, it does not renobve repeating
information fromthe "events" data. Since nore than one enpl oyee
can be assigned to an event, nore than one "enp-no" could be
associated with each event. The next step in the devel opnment
process provides a solution to the problem of repeating data.
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Identifying the Rel ati onshi ps Between O asses of Data

Identifying the relationship between classes of data helps to

i sol ate and sol ve probl ens of association between classes. To
identify the relationships, draw a diagramthat shows each cl ass
of data along with a brief explanation of connections between
them Figure 12-4 shows such a di agram

: contain/define a
Projects Events

are
assigned
to/work on

have managers/work on

Employs

55044-059

Figure 12-4. Rel ationships Between C asses of Data

After draw ng the diagram determ ne how many instances of one
class relate to instances of another. To illustrate, consider
the rel ationship between the "projects” data and the "enpl oys"
data. Each project can have only one project nmanager.
Therefore, the relationship between these classes of data is
cal l ed one-to-one (abbreviated to 1:1).

The rel ati onship between the "projects” data and the "events”
data is nore conplex. A project can have nany events while an
event can have only one project. This type of relationshipis
called a one-to-many relationship (in shorthand, 1: M.
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The rel ati onship between the "events" data and the "enpl oys" data
is even nore conplex. An event can have many enpl oyees and an
enpl oyee can have nany events. Thus, the relationship between
these two cl asses of data is many-to-nany (or M M.

Figure 12-5 shows a di agram of these rel ationshi ps.

- 1 M
Projects Events
1 M
M
1
Employs

55044-060

Figure 12-5. Rel ationshi ps Between |Instances of C asses of Data

To summari ze, the rel ationships showmn in Figure 12-5 are:

One project has one nmanager 1.1

One project has nmany events 1: M Each event has one
pr oj ect

One event can have many enpl oyees MM One enpl oyee can

have many events

Dependi ng upon the type of relationship, the follow ng rules nmay
appl y:

 Wth the exception of itens involved in nore than one
rel ati onship, data itens that belong to classes wth a
one-to-one relationship can often be nmerged into a single
class. Since the "enploys" data is also related to the
"events" class, the "projects"” and "enpl oys" data shoul d not
be nerged.
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e In one-to-many relationships, data itenms that apply to both
cl asses can be included in the "one-occurrence" class to save
space in the files. The data itenms that identify unique
entries for the "one-occurrence" class can be included in
both--to provide a |link between the cl asses.

To associate the "projects" and "events" data, include an item
within the "events"” class that uniquely identifies a project,
such as "proj-code."

e Al many-to-many relationships should be treated as a separate
cl ass of dat a.

This rule offers a solution to the repeating data problem If
you create a separate class of data that contains an
identifying itemfrom"events"” and an identifying itemfrom
"“enpl oys," you can renove the repeating data (the enpl oyee

i dentification nunber) from "events."

Figure 12-6 shows a diagramthat includes the new class of data.

Projects Events

Employs

55044-061

Figure 12-6. Relationships Wth New C ass of Data
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At this point, you have identified the files that you need for

the project-tracking system Each data class ("projects,”
"events," "enploys,” and now "respfor") corresponds to a file.

Listing the Fields in Each File

Having identified the files, you can list the fields in each.
Figure 12-7 lists the fields in the files used by the
proj ect-tracki ng system

File Fi el ds

Proj ects proj - code, proj-desc, proj-status,
proj-start-date, proj-end-date, proj-ngr

Event s proj - code, event-num event-desc,
predict-start-date, predict-end-date,
revi sed-start-date, revi sed-end-date,
change-i nfo, update-enp

Respf or proj - code, event-num enp-no

Enpl oys enp- no, enp-nane, dept-nane

Figure 12-7. List of Fields in Each File

Notice that fields such as "proj-code," "event-num" and "enp-no"
appear in a nunber of files. This duplication of fields is
essential to link the files for a nultifile application.

ldentifying Key Fields

A primary key field is any field with a value that uniquely
identifies a record. In the projects file, for exanple, there
can be only one record for each "proj-code." Thus, "proj-code"
can be the primary key for the "projects” file. Simlarly, an
"“enp-no" uniquely identifies a record in the "enploys" file.
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In the "events" and "respfor" files, however, neither a
"proj-code" nor an "event-num' alone is sufficient to

identify a record uniquely. Each record in those files can be
uni quely identified only by a conbination of both "proj-code" and
"event-num" Therefore, the primary key for these files nust be
a conposite key group consisting of both "proj-code" and
“event - num "

In addition to a primary key for each file, you nay want to
identify one or nore alternate keys. The value of an alternate
key field need not uniquely identify a record, but instead,

provi des an access path sorted in an alternate order. For
exanple, while the "proj-desc" field of the "projects"” file nmay
have duplicate val ues, you can use this field as an alternate key
field to display all projects with the sane descri ption.

When a key fromone file appears as a field in a related file,
you should make that field an alternate key in the related file
as well. This provides you with the nmeans to link the files
within a multifile application.

Figure 12-8 shows a chart that illustrates the possible

rel ati onshi ps between the files and keys used by the project-
tracki ng system
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1 1
Projects Events
proj-code - »| proj-code/
prof-desc event-num
proj-start-date event-desc
proj-end-date predict-start-date
prof-mgr - predict-end-date
revised-start-date
revised-end-date
change-info
» update-emp
1
Employs
— emp-no -
emp-name Respfor
emp-dept proj-code/
event-num
> emp-no

55044-062

Figure 12-8. Possible Relationshi ps Between Files and Keys

Checking for Normalization

A relational data base is usually normalized. In the sinplest
terms, this means that no file in the data base contains
repeating data. As Figure 12-8 shows, no file used by the sanple
project-tracking system contains repeating groups. Therefore,
these files are sufficiently normalized for use by an ENABLE
appl i cation.

If you are devel opi ng your own application, refer to Section 3
for a discussion of the normalization process.

12-12



Sanpl e Project-Tracki ng System
Creating a Dictionary That Describes the Files

Creating a Dictionary That Describes the Files

Once you identify the files to be used by the system you are
ready to create a data dictionary that describes them Figure
12-9 shows the DDL source code that creates the data dictionary
for the project-tracking files.

RECCRD pr oj ect s.

FILE IS projects KEY- SEQUENCED.
02 proj-code PIC 9(6) HEADI NG "Project Code".
02 proj-desc Pl C X(20) HEADI NG "Proj ect Nane".
02 proj-status PIC X(5) HEADI NG "Project Status".
02 proj-start-date HEADI NG "Starting Date".
04 start-day Pl C 99 HEADI NG " Day" .
04 start-no Pl C 99 HEADI NG " Mont h".
04 start-yr PI C 99 HEADI NG " Year " .
02 proj-end-date HEADI NG " Endi ng Date".
04 end- day Pl C 99 HEADI NG " Day" .
04 end- no Pl C 99 HEADI NG " Mont h".
04 end-yr PI C 99 HEADI NG " Year " .
02 proj-ngr PIC 9(6) HEADI NG "Manager".

KEY O IS proj-code.
KEY "pd" | S proj-desc.
KEY "pni | S proj-nygr.
END

RECORD enpl oyees.

FILE IS enpl oys KEY- SEQUENCED.

02 enp-no PIC 9(6) HEADING "Enmp ID.".

02 enp- nane Pl C X(30) HEADI NG "Enpl oyee Nane".
02 enp- dept PI C 9(4) HEADI NG "Dept.".

KEY O | S enp-no.

KEY "en" IS enp-nane.

KEY "ed" |S enp-dept.

END

Figure 12-9. DDL Source Code (Continued next page)
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RECORD parti ci pants.
FILE IS respfor KEY- SEQUENCED

02 event - key HEADI NG " Event |D".
04 proj-code Pl C 9(6) HEADI NG " Proj ect No.".
04 event - num Pl C 9(5) HEADI NG " Event No.".
02 enp-no Pl C 9(6)
HEADI NG "I D of Enpl oyee Assigned”.

KEY O IS event - key.
KEY "en" 1S enp-no.
END

RECORD event s.
FILE I S events KEY- SEQUENCED.

02 event - key HEADI NG " Event |D".
04 proj-code Pl C 9(6) HEADI NG " Proj ect No.".
04 event - num Pl C 9(5) HEADI NG " Event No.".
02 event -desc PI C X(20) HEADI NG "Event".
02 predict-start-date HEAD NG "Predicted Starting Date".
04 start-day Pl C 99 HEADI NG " Day" .
04 start-no Pl C 99 HEADI NG " Mont h".
04 start-yr PI C 99 HEADI NG " Year " .
02 predict-end-date HEADI NG "Predi cted Endi ng Date".
04 end- day Pl C 99 HEADI NG " Day" .
04 end- no Pl C 99 HEADI NG " Mont h".
04 end-yr PI C 99 HEADI NG " Year " .
02 revised-start-date HEADING "Revised Starting Date".
04 start-day Pl C 99 HEADI NG " Day" .
04 start-no Pl C 99 HEADI NG " Mont h".
04 start-yr PI C 99 HEADI NG " Year " .
02 revi sed-end-date HEADI NG " Revi sed Endi ng Date".
04 end- day Pl C 99 HEADI NG " Day" .
04 end- no Pl C 99 HEADI NG " Mont h".
04 end-yr PI C 99 HEADI NG " Year " .
02 change-info Pl C X(30)
HEADI NG "Reason for Revising Date:".
02 updat e-enp Pl C 9(6)

HEADI NG " Updat e Enpl oyee |1 D".
KEY O IS event - key.
KEY "ue" |S update-enp.
KEY "ed" |S event-desc.
END

Figure 12-9. DDL Source Code (Continued)
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Many of the fields in each record description have a DDL HEADI NG

cl ause that you can use as a screen-field | abel when you generate
an application.

DEFI NI NG THE APPLI CATI ONS TO BE GENERATED

After you create the data dictionary, you can begin to specify

the applications to be generated by performng the foll ow ng

st eps:

1. ldentify the purpose of each application.

2. For each application, list the files to be accessed, the
fields that are to appear on the screen, and the operations
that are to be permtted on each file.

3. Determne the format of the screen.

4. ldentify any applications for which an autonmatic read
operation woul d be appropri ate.

5. ldentify those applications, if any, that are to call others.

I dentifying the Applications

By using the requirenents that you determ ned earlier in the
devel opnent process, you can identify the follow ng applications
to be generated:

1. "Project-entry"--an application to enter information about a
project and the events associated with it

2. "Enpl oyee-assign"--an application used to enter data that
associ ates an enployee with a particul ar event

3. "Look-up"--an application that can be used to enter
i nformati on about enpl oyees, including names and enpl oyee
nunber s

4. "Project-info"--an application that displays genera

i nformati on about a project and the events associated it

5. "Event-detail"--an application that displays detailed
i nformati on about each event within a project

12-15



Sanpl e Project-Tracki ng System
Identifying the Files to be Accessed by Each Application

6. "Event-revised'"--an application that allows an enpl oyee to
revise information about a particul ar event

Identifying the Files to be Accessed by Each Application

Having identified the applications, make a rough sketch of the
screens that are to be displayed by each, using a box to
represent each file to be accessed by the application. 1In the
sketch of the PRQIECT- ENTRY screen, for exanple, you would
include a box for the following files: "projects,” "events," and

"enpl oys. "

Next, determ ne the kinds of operations that the application wll
need to perform Since a project manager using the
"project-entry” application mght need to delete, insert, or
update information in the "projects"” and "events" files, this
application requires the ability to performall of these
operations. On the other hand, a project manager needs only to
read information fromthe "enpl oys" file. Therefore, the
"project-entry"” application requires only read access to this
file. If you need to limt the kinds of operations that an
application can performon a particular file, include this
information in your rough sketch of the application's term na
screen.

Figure 12-10 shows rough sketches of the screens for the project-
tracki ng system
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Project-entry Employee-assign

projects file \\ \\

events file-read-only

IR

respfor file

& employs file-read-only
_ N e,

Look-up Project-info
J L projects file-read-only ’

events file-read-only
L ), N _J

Event-detail Event-revised

A h

events file-read-only 2

events file

employs file

) events

employs file-read-only 2

(R_J%Ag

S55044-063

Figure 12-10. Rough Sketches of Screens in Project-Tracking
System
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When you define the organization of a tree, visualize the effect
this has on the |layout of the screen.

Since the purpose of the "project-entry” application is to enter
and mai ntain i nformati on about projects and events, you ni ght
assume that a box representing the "projects"” file should be the
first to appear in the tree structure. The intended users of
this application, however, are project nanagers who will have to
enter their enployee nunbers in the "projects” file. You can
make this task easier by making the box that represents the
"enpl oys" file the first box in the tree structure. |If you link
this box to the "projects"” box using "enp-no" and "proj-ngr" (the
field for the project manager's enpl oyee nunber) as the join
fields, the application will automatically insert the project
manager' s enpl oyee nunber in the "projects" file.

Determ ni ng the Format of the Screens

After you define the tree structure for each application, you can
define the detailed format of each screen, using the follow ng
gui del i nes:

e The first field that appears on the screen should be
a key field.

This guideline is particularly appropriate for applications
whose primary function is to display information. Consider
the "project-info" application. |Its purpose is to display

i nformati on about a project and the events associated with
that project. A user of this application can expect to enter
a value in the first screen field, press a function key, and
see the desired information.

e For amultifile application, arrange the screen so that al
fields appear within a box before any join fields.

Not only is the screen nore attractive, the applications
are easier to use.

e Consider excluding fields fromthe screen if a user of the
appl i cation does not need them

When a project manager uses the "project-entry" application to
enter information about a project and its events, there is no
need to enter information in the "revised-start-date,”

"revi sed-end-date," "change-info," or "update-enp" fields.
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I f necessary, consider using nore than one box to represent
different fields froma file.

You can inprove the appearance of the screen by using
nore than one box to represent a file. You could, for
exanpl e, use two boxes to display fields fromthe "events"”
file for the "event-detail" application.

By using two boxes to represent the sanme file, you can
restrict access to certain fields within the file while
allowing full access to other fields within the sane file.
Consi der the "event-revised" application, which uses
information froma single file: the "events" file. Wile an
enpl oyee who uses this application mght want to see the
contents of the "predict-start-date"” field and the
“predict-end-date" fields, you probably want to protect the
contents of these fields from changes by the enpl oyee.

If you restrict the "event-revised" application to read-only
access to the events file, you protect the
"predict-start-date" and "predict-end-date” fields, but you
al so preclude changes to the "revised-start-date" or

"revi sed-end-date" fields. |If you generate the application so
that nore than one box represents the "events" file and |ink
these boxes on the primary key, the application will display a

portion of the same record in each box. For exanple, a box
with read-only access can display the "predict-start-date"” and
"predict-end-date" fields while a box with read and update
access can display the "revised-start-date" and

"revi sed-end-date" fields. Refer the description of
generating the "event-revised" application for nore

i nformati on about this process.

Provi de descriptive screen titles.

Each of the applications in the project-tracki ng system

di splays a screen title that describes its purpose.

For exanple, the screen title of the | ook-up application is
"Enpl oyee I D Display and Entry Screen.™

I f appropriate, display any unusual user instructions on the
screen.

Wthin the project-tracking system every calling application
di spl ays a nessage that tells the user how to request the
call ed application; every called application displays a
nessage that tells the user howto return to the calling
appl i cation.
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e |If you want to display nore than one record within a box,
consi der using a tabular format.

Since a project can have nore than one event, the
"project-info" application should display nore than one

"events" record. A tabular format can display sunmary severa
records attractively.

When you have selected a screen |ayout for each application, nake
a detailed sketch of each proposed screen (see Figure 12-11) and
show the sketch to the people who will use it. \Werever

possi bl e, incorporate any user suggestions into your screen
desi gn.

Project Entry Screen

*** To assign employees to events, press F3 ***
* Manager Name *1.D. No.

Proj. Proj. Dates
Description Starting Ending  Proj. Proj.
dy mo yr dy mo yr stat code

*Event Event Event Dates
No. Description Starting Ending

—_

—_

S55044-064

Figure 12-11. Detailed Sketch of the Proposed Project-Entry
Screen
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I denti fyi ng Candi date Applications for Automati c READ Operations

When the primary purpose of an application is to display

i nformati on, nbst users expect to enter a value in a key field,
press a function key, and view a screen full of information. To
provi de this expected behavior, you can supply ON as a val ue for
the FILL attribute for every box (except the box at the first

| evel of the tree structure) used by the application.

Figure 12-12 shows the applications (and the boxes within these
appl i cations) that should have FILL ON.

Box That
Application Represents:

PRQIECT- | NFO The events file

EVENT- DETAI L The events file
The enpl oys file

EVENT- REVI SED The copy of the events file
for the:

proj - code
event - num
predict-start-date
predi ct - end-dat e

Figure 12-12. Applications Wth Autonmatic READ Operati ons
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Identifying Calling Applications

The last task to perform before generating the applications is
to identify those that need to call other applications, by asking
the foll owi ng questions about each:

Is the purpose of this application to display genera

i nformati on about a particular subject? |If so, does another
application display detailed information about the sane

subj ect ?

The purpose of the "project-info" application is to display
general information about a project. |If a user wants detail ed
i nformati on about an event associated with that project, he or
she nust use the "event-detail" application. For this reason,
a user of the "project-info" application should be able to
call the "event-detail™ application.

Is one purpose of this application to enter data? |If so, wll
some users of the application need information from anot her
application to conplete an entry in this one?

The purpose of the "enpl oyee-assign" application is to enter
data that assigns an enployee to a particular event within a
project. Wien using this application, a project nmanager
enters an enpl oyee identification nunber to assign an enpl oyee
to an event. |If the project manager does not have a current
list of enployee nunbers, he or she nust use the "I ook-up"
application to obtain the correct nunber. For this reason, a
user of the "enpl oyee-assi gn" application should be able to
call the "l ook-up" application.

Is there a logical order in which the applications should be
used?

The purpose of the "project-entry” application is to enter

i nformati on about a project and the events associated with
it. After entering this information, a project nmanager can
assi gn enpl oyees to each event. A project manager cannot
assign an enpl oyee to an event until that event exists. For
this reason, a user should be able to call the

"enpl oyee-assi gn" application only fromthe "project-entry"
appl i cation.
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GENERATI NG THE APPLI CATI ONS

The next step in the devel opnent process is to generate the
applications. The follow ng paragraphs briefly discuss the
ENABLE comrmands used to generate each of the follow ng
applications in the project-tracking system

e Project-entry

 Enpl oyee-assign

e Look-up

e Project-info

« Event-detai

« FEvent-revised

Project-Entry Application

The purpose of the "project-entry” application is to allow a
proj ect manager to:

e Enter information about a new project and the events
associated with it

e Update information about existing projects

This application accesses three files: "enploys," "projects,”
and "events." Figure 12-13 shows the screen this application
di spl ays.
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) N
Project Entry Screen
Page 1/1
***%x* To assign enployees to events, press SF3 *****
* Manager Name * I D No.
L |
' Proj. Dates
: Proj . Starting Endi ng Proj. Proj.
Descri ption dy mo yr dy nmo yr Stat. Code
L |
H Event Dates
. * Event Event Starting Ending .
No. Descri ption dy mo yr dy mo yr @
Ready for input F3 for Help, Shift F16 to Exit
- J
S55044-065

Figure 12-13. Screen Displayed by Project-Entry
Application

Figure 12-14 shows the ENABLE commands used to generate the
"project-entry” application. The nunbers to the right
identify commands of particular interest that:

1.

Establish a tabular format for the boxes used by the
appl i cation

Reorder the screen fields displayed within each box (Note
the fields for the "manager” box are reordered so that
"enp-nane,” an alternate key field, appears first.)

Provi de usage instructions

Restrict the application to read-only operations on records
for the "manager"” box, and allow delete, insert, read, and
updat e operations on the records for the "projects" and
"events" boxes
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5. Indicate that the application can display up to five records
in the "events" box

6. Request SCREEN COBOL source code that can be nodified to
provi de the application with the ability to cal
"enpl oyee- assi gn"

ASSUME BOX @
SET SCREENFORVAT COVPRESSED

SET HEADI NGS NULL

SET RECORD enpl oyees

SET DELETE OFF, UPDATE OFF, | NSERT OFF @
SET | NCLUDE (enp-nane, enp-no)

SET BOXTITLE 1 " ****x* To assign enpl oyees to events, &

press SF3 ***xxn } @
SET BOXTI TLE 3 "+ Manager Nane * 1D No."

ADD nmanager

RESET DELETE, UPDATE, | NSERT

SET RECORD proj ects

SET | NCLUDE (proj-ngr, proj-desc, proj-start-date,
proj -end-date, proj-status, proj-code)

SET BOXTITLE 1 " Proj. Dates"

SET BOXTI TLE 2 " Proj . Starting Ending Proj. Proj."
SET BOXTI TLE 3 * Descri ption dy no yr dy no yr Stat. Code"
ADD proj ects

seT size 5 (5)

SET RECORD events

SET | NCLUDE (event-key, event-desc, predict-start-date,
predi ct - end- dat e)

SET BOXTITLE 1 " Event Dates "
SET BOXTI TLE 2 "* Event Event s Starting Ending"
SET BOXTITLE 3 " No. Descri ption dy no yr dy nmo yr"
ADD events

ASSUME APPL

SET TREE (01 nanager

02 projects LINK enp-no TO OPTI ONAL proj - ngr

03 events LINK projects TO OPTI ONAL events VI A proj-code)

SET TITLE "Project Entry Screen"
SET PATHCOWFI LE prfilel !
SET SCOBOLSOURCE appl I src ! @
ADD project-entry
GENERATE proj ect-entry

Figure 12-14. ENABLE Conmands for the Project-Entry Application
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Enpl oyee- Assi gn Application

The purpose of the "enpl oyee-assign" application is to allow a
proj ect manager to assign enployees to particular events within a
project. Since an event nust exist before the project nmanager
can use this application, he or she nust call this application
fromthe "project-entry" application instead of fromthe nenu
screen.

The "enpl oyee-assi gn" application accesses two files: "events”
and "respfor."” Figure 12-15 shows the screen displ ayed
by this application.

Enpl oyee Assignment Screen
Page 1/1

**xx* Eor an enpl oyee | D nunber, press SF3 ****xx
* Event

* Event ID
Proj ect No. Event No.

Ready for input F3 for Help, Shift F16 to Exit
- J

S5044-066

Figure 12-15. Screen Displayed by Enpl oyee-Assign
Application
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Figure 12-16 shows the ENABLE commands, used to generate the
"enpl oyee-assi gn" application, that:

1.

Establi sh a conpressed | ayout for the boxes used by the
appl i cation

Reorder the fields fromthe "events" file and identify the
fields that are to appear within "events-box"

Provi de user information that appears within "events-box"
Reset the box attributes

Establish a tabular format for "partic-box" (The tabul ar
format is established by the conbi ned val ues of the
SCREENFORMAT, SIZE, and HEADI NGS attri butes.)

Request the SCREEN COBOL source code that can be nodified to

provi de the application with the ability to call "I ook-up"
ASSUME BOX
SET RECORD events
SET HEADI NGS DDLHEADI NGS @

SET SCREENFORVAT COWPRESSED

SET DELETE OFF, | NSERT OFF, UPDATE OFF
SET | NCLUDE (event-desc, event-key) @
SET BOXTI TLE 2 " ***** For an enpl oyee | D nunber, press SF3 *****" @
SET BOXTITLE 3 " "

ADD event s- box

RESET BOX *

SET RECORD participants

SET HEADI NGS NULL

SET | NCLUDE (event-key, enp-no)

SET SI ZE 10

SET BOXTITLE 1 "ID of Enp."

SET BOXTI TLE 2 " Assi gned"

ADD parti c-box

ASSUME APPL
SET PATHCOWFI LE prfile2 !
SET SCOBOLSOURCE exangsrc | (6)
SET TREE (01 events-box
03 partic-box LINK events-box TO OPTI ONAL partic-box VIA event-key)
SET TI TLE "Enpl oyee Assignnent Screen"
ADD enpl oyee- assi gn
CGENERATE APPL enpl oyee- assi gn

Figure 12-16. ENABLE Conmands to Generate the Enpl oyee- Assign

Appl i cation
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Look-Up Application

The purpose of the "l ook-up" applicationis to allow a user to
di spl ay and update enpl oyee information. A user can call this
application fromeither the "enpl oyee-assign" application or the
menu screen.

The "I ook-up" application accesses the "enploys" file. Figure
12-17 shows the screen it displays.

~

Enpl oyee ID Display and Entry Screen

Page 1/1

***** To return to a calling program press SF16 *****

* Enpl oyee Nane * |ID # + Dept
Ready for input F3 for Help, Shift F16 to Exit
- J
S5044-067

Figure 12-17. Screen Displayed by the Look-Up
Application

Figure 12-18 shows the ENABLE commands, used to generate the
"l ook-up" application, that:

1. Provide a tabular screen format for the enpl oyee records
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2. Provide usage information to appear within the "enpl oyees"
box

3. Provide screen | abels for the enpl oyee records
4. Request a SCREEN COBCOL conpilation listing that will be used

when the application is integrated into a single PATHWAY
system

ASSUME BOX
SET RECORD enpl oyees

SET HEADI NGS NULL
SET SCREENFORVAT COVPRESSED @

SET SIZE 5
SET BOXTITLE 1 " ***** To return to a calling program press SF16 ***=*x" @
SET BOXTI TLE 3 " + Enpl oyee Name * |D# + Dept." @

SET | NCLUDE (enp-nane, enp-no, enp-dept)

ADD enpl oyees

ASSUME APPL

SET TI TLE "Enpl oyee I D Display and Entry Screen”
SET TREE (01 enpl oyees)

SET SCOBOLLI ST exanBlst !

SET PATHCOWFI LE prfile4d !

ADD | ook-up

GENERATE APPL | ook- up

Figure 12-18. ENABLE Conmands Used to Generate the Look-Up
Application

Project-1nfo Application

The purpose of the "project-info" application is to display
general information about a project and the events related to
it. To use this application, enter a project name and press the
appropriate read-operation key. The application returns

i nformati on about the project and up to ten related events. |If
detail ed informati on about an event is needed, the user can press
a function key and call the "event-detail" application.
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The "project-info" application accesses two data base fil es:

"projects" and "events." Figure 12-19 shows the screen it
di spl ays.
T , B\
Project Information Screen
Page 1/1

***** To obtain detailed informati on about an event, press SF3 ****:

* Project Name Project Status __
* Project Code __

* Event Oig. Act. Oig. Act.
No. Descri ption Start Start End End
no yr nb yr no yr nmo yr !

Ready for input F3 for Help, Shift F16 to Exit
- J

S55044-068

Figure 12-19. Screen Displayed by the Project-Info
Application

Figure 12-20 shows the ENABLE commands, used to generate the
"project-info" application, that:

1. Restrict the application to read-only access to both the
"projects"” and "events" files

2. Request a conpressed screen format

3. Reorder the fields for "project-box" so that the join field
("proj-code") appears | ast

12-30



Sanpl e Project-Tracki ng System
Project-1nfo Application

In conmbination with the setting of SCREENFORVAT, these
commands provide a tabular format for "events-box"

Indicate that the application is to performan automatic read
operation on "events-box" whenever the contents of "proj-box"
changes

Request the SCREEN COBOL source code for this application.
You nust nodify this source code to call the "event-detail"
appl i cation

ASSUME BOX

SET DELETE OFF, | NSERT OFF, UPDATE OFF @

SET SCREENFORMVAT COMPRESSED

SET RECORD pr oj ect

SET HEADI NGS DDLHEADI NGS

SET | NCLUDE (proj - desc, proj - status, proj - code) @
SET BOXTI TLE 2 " ***** To obtain detailed informati on about an event, pressé
QF3 **xkxn

SET BOXTITLE 3 " "

ADD pr oj - box

SET RECORD events

SET SIZE 10 @

SET HEADI NGS NULL

SET BOXTI TLE 1"* Event Oig. Act. Oig. Act."”
SET BOXTI TLE 2" No. Descri ption Start Start End End "
SET BOXTI TLE 3" nm yr mo yr mo yr nmo yr"

SET | NCLUDE (event-key, event-desc, predict-start-date.start-no,
predict-start-date.start-yr, revised-start-date.start-no,
revised-start-date.start-yr, predict-end-date.start-no,

predi ct-end-date.start-yr, revised-end-date.start-no,

revi sed-end-date. start-yr)

SET FILL ON

ADD event s- box

ASSUME APPL
SET SCOBOLSOURCE exam¥src ! @
SET PATHCOWFI LE prfile4 !
SET TI TLE "Project Information Screen"
SET TREE (01 proj - box
02 events-box LINK project-box TO OPTI ONAL events-box VIA proj-code)
ADD proj ect-info
GENERATE proj ect-info

Figure 12-20. ENABLE Conmands to CGenerate the Project-Info
Appl i cation
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Event-Detail Application

The purpose of the "event-detail" application is to display
detailed informati on about a particular event within a project.
To use this application, a person enters a project nunber and an
event nunber. \When the user presses an appropriate read-
operation key, the application returns a description of the
event, the reason that the event dates were revised, and
information that identifies the enpl oyee who revised the dates.

The "event-detail" application accesses two files: "events" and
"enpl oys." Figure 12-21 shows the screen it displays.

) N
Event Detail Screen
Page 1/1
***%% To return to a calling program press SF16 *****
* Event ID
Project No. _ Event No.
L hl
Updat i ng
Event Description Reason for Date Change Enpl oyee 1D
L hl
\ Updating Enpl oyee Nane
Ready for input F3 for Help, Shift F16 to Exit
- /
55044-069

Figure 12-21. Screen Displayed by the Event- Det ai
Application
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Figure 12-22 shows the ENABLE commands used to generate the
"events-detail" application. The nunbers that appear to the
right of this figure refer to commands of particul ar interest
t hat :

1. Limt the application to read-only access to both the
"events" and "enpl oys" files

2. Supply "events" as the value of the RECORD attribute (Note
that this value of the RECORD attri bute applies to both the
"event -x" box and the "events-a" box. Although both boxes
represent the events file, each box displays different fields
fromthe sane record in this file.)

3. Indicate that the application is to performan automatic
read operation for the "events-a" and "enpl oy-assi gn" boxes
whenever the contents of the "events-x" box changes

4. Request a SCREEN COBOL conpilation listing for this

application. You will need information fromthis listing
when you integrate the application into the project-tracking
system
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ASSUME BOX

SET DELETE OFF, | NSERT OFF, UPDATE OFF @

SET SCREENFORVAT COWPRESSED

SET RECORD events

SET HEADI NGS DDLHEADI NGS

SET BOXTITLE 1 " ***** To return to a calling program press SF16 **=*xx"

SET | NCLUDE (event - key)

ADD event - x

SET FILL ON

SET | NCLUDE (event-key, event-desc, change-info, update-enp)

SET HEADI NGS NULL

SET BOXTITLE 1 " Updat i ng"
SET BOXTITLE 2 " Event Description Reason for Date Change Enpl oyee | D'
ADD events-a

RESET BOXTI TLE 2

SET RECORD enpl oyees

SET | NCLUDE (enp-no, enp-nane)

SET BOXTI TLE 1 "Updati ng Enpl oyee Nane"

ADD enpl oy- assi gn

ASSUME APPL

SET PATHCOMFI LE prfile5 !

SET SCOBOLLI ST exanblst ! @

SET TREE (01 event-Xx
02 events-a LINK event-x TO OPTI ONAL events-a VI A event-key
03 enpl oy-assi gn LI NK update-enp TO OPTI ONAL enp- no)

SET TITLE "Event Detail Screen"

ADD event - det ai |

GENERATE event - det ai |

Figure 12-22. ENABLE Conmands to Generate the Event-Detai
Application

Event - Revi sed Application

The purpose of the "event-revised" application is to provide
enpl oyees with the ability to revise the starting and endi ng
dates for a particular event within a project. To find the
correct event, the enpl oyee enters a project nunber and an event
nunber. The application then returns the event description and
the predicted starting and ending dates. Although the enpl oyee
cannot change the predicted starting and endi ng dates, he or she
can enter revised dates and describe the reason for the date
change.

The "event-revised” application uses three different boxes to
represent the "events"” file. Wen an enpl oyee uses the
appl i cation, each box contains a different portion of the sane
events record. Figure 12-23 shows the screen displ ayed

by this application.
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Event Revision Screen

Page 1/1

Enter a project no. and an event no., then press F6. After you make
changes, press F14.

* Event ID
Project No. __ Event No.
T T T T T T T T T T T T T T T T T TS m T al
Original Dates
Starting Ending
Event Description dy no yr dy no yr E

Revi sed Dates

\ Starting Ending Your ID |
i dy no yr dy no yr Reason for date change No. :
g g g g g g g -:
Ready for input F3 for Help, Shift F16 to Exit
o J
55044-070

Figure 12-23. Screen Displayed by Event-Revi sed
Application

Figure 12-24 shows the ENABLE commands used to generate the
"event-revi sed" application. The nunbers that appear to the
right of this figure refer to commands of particul ar interest
t hat :

1.

Identify "events" as the value of the RECORD attribute

(Since this value is neither overridden or reset, ENABLE uses
this value for the record description of all the boxes used
by the application.)

Indicate that the application can only read records for the
"ny-events" and "events-3" boxes (These boxes display fields
froman event record that should not be changed.)

Indicate that the application is autonmatically to read

information for the "events-3" box whenever the contents of
the "ny-events"” box changes
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4. Reset the UPDATE attribute to allow a user to update the
fields froman "events" record displayed within the
"event s-4" box

5. Request a SCREEN COBOL conpilation listing for this
appl i cation

ASSUME BOX @

SET RECORD events

SET SCREENFORVAT COMPRESSED

SET HEADI NGS DDLHEADI NGS

SET DELETE OFF, | NSERT OFF, UPDATE OFF @

SET | NCLUDE (event - key)

SET BOXTITLE 1 "Enter a project no. and an event no., then press F6. After you make"
SET BOXTI TLE 2 "changes, press F14. "

SET BOXTITLE 3 " "

ADD BOX ny- event

SET FILL ON

SET HEADI NGS NULL

SET I NCLUDE (event-key, event-desc, predict-start-date, predict-end-date)

SET BOXTITLE 1 ° Original Dates

SET BOXTI TLE 2 " Event Description Starting Ending "

SET BOXTI TLE 3 " dy mo yr dy no yr"

ADD BOX events-3

RESET UPDATE

SET | NCLUDE (event-key, revised-start-date, revised-end-date, change-info,
updat e- enp)

SET BOXTI TLE 1" Revi sed Dates "

SET BOXTI TLE 2" Starting Ending Your |ID'
SET BOXTI TLE 3"dy nmo yr dy nmo yr Reason for Date Change No.
ADD BOX events-4

SET APPL PATHCOWFI LE prfile6 ! @

SET APPL SCOBOLLI ST exanblst !
SET APPL TREE (01 ny-event
03 events-3 LINK my-event TO OPTI ONAL events-3 VI A event-key
03 events-4 LINK nmy-event TO OPTI ONAL events-4 VI A event-key)
SET APPL TITLE "Event Revision Screen”
ADD APPL event-revised
GENERATE APPL event-revised

Figure 12-24. ENABLE Conmands to Cenerate the Event-Revi sed
Application

MODI FYI NG THE SCREEN COBOL SOURCE CODE OF SELECTED APPLI CATI ONS

Three applications within the project-tracking system have the
ability to call other applications. These calling applications
are "project-entry," "enployee-assign," and "project-info."
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To all ow these applications to call others, you nust nodify and
conpil e their source code files, as described in Section 11.
Briefly, you nust change an entry in the T9155- CHAI N paragraph of
the source code to include a call to the appropriate application.

Modi fvi ng the Source Code for the Project-Entry Application

The "project-entry" application needs the ability to call the
"enpl oyee-assi gn" application. The T9155- CHAI N par agraph of the
"project-entry” source code appears as foll ows:

T9155- CHAI N.

I F T9155- MANAGERBOX- CHO CE

MOVE T9155- NOT- SUPPORTED- MESSAGE TO T9155- ERROR- MG
ELSE | F T9155- PROJECTBOX- CHO CE

MOVE T9155- NOT- SUPPORTED- MESSAGE TO T9155- ERROR- MG
ELSE | F T9155- EVENTSBOX- CHO CE

MOVE T9155- NOT- SUPPORTED- MESSAGE TO T9155- ERROR- MG
ELSE NEXT SENTENCE.

To allow a user to call the "enpl oyee-assi gn" application when
the cursor is positioned within the "events" box of
"project-entry," the source code nust be nodified to include the
CALL statenment as foll ows:

T9155- CHAI N.
| F T9155- MANAGERBOX- CHO CE
MOVE T9155- CANT- CHAI N- - MESSAGE TO T9155- ERROR- MSG
ELSE | F T9155- PROJECTBOX- CHO CE
MOVE T9155- CANT- CHAI N MESSAGE TO T9155- ERROR- M5G
ELSE | F T9155- EVENTSBOX- CHO CE
CALL enpl oyee-assi gn
ELSE NEXT SENTENCE.

Notice that a T9155- CANT- CHAI N- MESSACE repl aces the T9155- NOT-
SUPPORTED- MESSAGE f or bot h MANAGERBOX- CHO CE and

PRQIECTBOX-CHO CE. |If the user must position the cursor with a
particul ar box to call another application, be sure to exchange
these nessages. Refer to Section 11 for nore information about
t he T9155- CANT- CHAI N- MESSAGE.
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Modi fvi ng the Source Code for the Enpl oyee- Assign Application

The "enpl oyee-assi gn" application needs the ability to call the
"l ook-up" application. The T9155- CHAI N par agraph for the
"enpl oyee-assi gn" application appears as foll ows:

T9155- CHAI N.
| F T9155- EVENTSBOX- CHO CE
MOVE T9155- NOT- SUPPORTED- MESSAGE TO T9155- ERROR- MG
ELSE | F T9155- PARTI CBOX- CHO CE
MOVE T9155- NOT- SUPPORTED- MESSAGE TO T9155- ERROR- MG
ELSE NEXT SENTENCE.

To all ow users of this application to call the "l ook-up"
application, you nmust nodify this source code to appear as
fol | ows:

T9155- CHAI N.
| F T9155- EVENTSBOX- CHO CE
CALL | ook-up
ELSE | F T9155- PARTI CBOX- CHO CE
CALL | ook-up
ELSE NEXT SENTENCE.

Modi fvi ng the Source Code for the Project-Info Application

The "project-info" application needs the ability to call the
"event-detail" application. The T9155- CHAI N paragraph of the
"project-info" source code appears as follows:

T9155- CHAI N.
| F T9155- PROJECTBOX- CHO CE
MOVE T9155- NOT- SUPPORTED- MESSAGE TO T9155- ERROR- MG
ELSE | F T9155- EVENTSBOX- CHO CE
MOVE T9155- NOT- SUPPORTED- MESSAGE TO T9155- ERROR- MG
ELSE NEXT SENTENCE.

To allow users of this application to call the "event-detail"
application, nodify this source code to include the CALL
statenent as foll ows:

T9155- CHAI N.
| F T9155- PROJECTBOX- CHO CE
CALL event-detai l
ELSE | F T9155- EVENTSBOX- CHO CE
CALL event-detai l
ELSE NEXT SENTENCE.
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After making these nodifications, you nust conpile the source
code for each application using the SCOBOLX command di scussed in
Section 11. For exanple, if source code for the "project-entry"
application is in a file naned "examlsrc," you conpile this
source code by entering:

SCOBCLX/ I N exanisrc, OUT |istexl, MEM 64, NOMI T/ pobj

VWRI TI NG A MENU PROGRAM

After you have generated all the applications to be integrated
into a single system you can wite a nenu programthat calls
these applications. Figure 12-25 shows the screen displayed by a
sanpl e menu program for the project-tracking system

PRQIECT TRACKI NG
MASTER MENU

Sel ect one of the following or press SF16 to EXIT

Functi on Key Descri ption
F1 To enter a new project.
F2 To | ook up an enpl oyee nunber.
F3 To obtain infornation about a project.
F4 To obtain detailed event infornation.
F5 To revise an event.

There are no nore options

Figure 12-25. Screen Displayed by Sanple Menu Program
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Figure 12-26 shows the SCREEN COBOL source code for this program
Wthin the source code, conments (indicated by an asterisk in
colum 1) provide additional information. You can nodify this
source code to devel op a nenu program for your own system of
appl i cati ons.

| DENTI FI CATI ON DI VI SI ON.
PROGRAM | D. MENU
AUTHOR. Your Name
DATE-WRI TTEN. 06/ 29/ 84
DATE- COVPI LED
SECURI TY. conment .
ENVI RONVENT DI VI SI ON.
CONFI GURATI ON SECTI ON.

SOURCE- COVPUTER
OBJECT- COVWPUTER

SPECI AL- NAMES.

*
* Modify the followi ng for T16-651x or
*

T16.
T16,

| BM327x term nal s.

TERM NAL | S T16-6520.

Fi gure 12-26.

12-40

F1-KEY | S F1,
F2-KEY | S F2,
F3-KEY | S F3,
F4-KEY | S F4,
F5-KEY | S F5,
F6- KEY | S F6,
F7-KEY | S F7,
F8-KEY | S F8,
F9-KEY | S F9,
F10- KEY | S F10,
F11-KEY | S F11,
F12-KEY | S F12,
F13-KEY | S F13,
F14- KEY | S F14,
F15- KEY | S F15,
F16- KEY | S F16,
SF1-KEY | S SF1,
SF2-KEY | S SF2,
SF3-KEY | S SF3,
SF4-KEY | S SF4,
SF5-KEY | S SF5,
SF6- KEY | S SF6,

SCREEN COBOL Source Code for Sanple Menu Program
(Conti nued next page)
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SF7-KEY | S SF7,
SF8- KEY | S SF8,
SF9-KEY | S SF9,

SF10- KEY | S SF10,
SF11-KEY | S SF11,
SF12-KEY | S SF12,
SF13-KEY | S SF13,
SF14-KEY | S SF14,
SF15-KEY | S SF15,
SF16- KEY | S SF16,
NCRVAL | S NORMAL,
DMIS D M

REVERSE | S REVERSE

H DDEM | S HI DDEN

BLI NK I'S BLI NK

NCBLI NK 'S NOBLI NK
NCREVERSE | S NCOREVERSE
UNDERLI NE | S UNDERLI NE
ADVICE IS (DM REVERSE)

I NPUT- QUTPUT SECTI ON.
SCREEN- CONTRQOL.
ERROR- ENHANCEMVENT |'S REVERSE | N ALL.

DATA DI VI SI ON.

WORKI NG STORAGE SECTI ON.
01 CALL- ERROR- MESSAGES.

* Term nati on status = 0006

* Term nation status = 0001
02 FILLER Pl C X(32)
VALUE "I nvalid Pseudocode detected
* Term nati on status = 0002
02 FILLER Pl C X(32)
VALUE "Dependi ng variable value to big
* Term nati on status = 0003
02 FILLER Pl C X(32)
VALUE "I nvalid subscript val ue
* Term nati on status = 0004
02 FILLER Pl C X(32)
VALUE "Screen Recovery -illegal instr.
* Term nati on status = 0005
02 FILLER Pl C X(32)

VALUE "M smatch - nunber of paraneters”

Figure 12-26. SCREEN COBCL Source Code for Sanple Menu Program

(Cont i nued)
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02 FILLER Pl C X(32)
VALUE "M smatch - size of paraneters "
* Term nation status = 0007
02 FILLER Pl C X(32)
VALUE "Screen operation w thout base "
* Term nation status = 0008
02 FILLER Pl C X(32)
VALUE "I nvalid data reference "
* Term nation status = 0009
02 FILLER Pl C X(32)
VALUE "Screen illegal for termtype "
* Term nation status = 0010
02 FILLER Pl C X(32)
VALUE "Internal err in termnal format "
* Term nation status = 0011
02 FILLER Pl C X(32)
VALUE "Il legal term nal type specified "
* Term nation status = 0012
02 FILLER Pl C X(32)
VALUE "Screen referenced/ not displayed "
* Term nation status = 0013
02 FILLER Pl C X(32)
VALUE "Overl ay screen displayed/ 2 areas".
* Term nation status = 0014
02 FILLER Pl C X(32)
VALUE "Il legal term 1O protocol word "
* Term nation status = 0015
02 FILLER Pl C X(32)
VALUE "Arithmetic Overfl ow
* Term nation status = 0016
02 FILLER Pl C X(32)
VALUE "Term nal stack space overflow "
* Term nation status = 0017
02 FILLER Pl C X(32)
VALUE "Error during term nal open "
* Term nation status = 0018
02 FILLER Pl C X(32)
VALUE "Error during termnal 10 "
* Term nation status = 0019
02 FILLER Pl C X(32)
VALUE "Wong transfer count in termlO"
* Term nation status = 0020
02 FILLER Pl C X(32)
VALUE "Cal | ed programunit not found "
* Term nation status = 0021

Figure 12-26. SCREEN COBCL Source Code for Sanple Menu Program
(Cont i nued)
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02 FILLER Pl C X(32)
VALUE "Transaction nsg send failure
* Term nation status = 0022
02 FILLER Pl C X(32)
VALUE " Send: server class nane invalid
* Term nation status = 0023
02 FILLER Pl C X(32)
VALUE " Pseudocode size too big "
* Term nati on status = 0024
02 FILLER Pl C X(32)
VALUE "TCLPROG directory entry is bad ".
* Term nati on status = 0025
02 FILLER Pl C X(32)
VALUE "Term i nput data streaminvalid
* Term nation status = 0026
02 FILLER Pl C X(32)
VALUE "Programunit has wrong termtype".
* Term nati on status = 0027
02 FILLER Pl C X(32)
VALUE "Transacti on node vi ol ati on
* Term nation status = 0028
02 FILLER Pl C X(32)
VALUE "Transaction | O error "
* Term nation status = 0029
02 FILLER Pl C X(32)
VALUE "Trans. restart limt reached ",
* Term nati on status = 0030
02 FILLER Pl C X(32)
VALUE "TMF not confi gured "
* Term nation status = 0031
02 FILLER Pl C X(32)
VALUE "TMF not running "
01 ERROR- ARRAY REDEFI NES CALL- ERROR- MESSAGES.
02 CALL- ERROR- MESSAGE
OCCURS 31 TIMES PIC X(32).

01 ERROR- NOTE.
02 FILLER Pl C X(18)
VALUE " Program call ed=> ".
02 PROG NAME Pl C X(15) VALUE "??7?2?2?27?2?2?27?22?272?2?7?".

Figure 12-26. SCREEN COBCL Source Code for Sanple Menu Program
(Cont i nued)
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01 BELL.
02 FILLER PIC 9 COWP VALUE 7.
*
01 MAX-CHO CE PI C 99 VALUE 0.
01 OPERATI ON- CHO CE PIC 99 VALUE 1.
01 TASK PIC X
88 TASK- DONE VALUE " Y".
88 TASK- NOT- DONE VALUE " N".
01 NCOUNT PIC 99 VALUE 1.
01 END- PROGRAM PIC X VALUE "N'.
01 PROGRAM CALLED PI C X(15) VALUE SPACES.

R e e b S S R R I R IR Ik S e b O I b S S I R Rk kb e b S S S I

* PLACE THE NAMES OF THE CALLED PROGRAMS IN THE VALUE
* CLAUSES THAT FOLLOW PROG1L CORRESPONDS TO FUNCTI ON
* KEY 1 AND DESCRI PTI ON1

R e e b R R R R Rk Ik S e b b b b O R R R e b Sk kR R Rk e S S S R R

01 PROGRAM NAMES.

02 PROGL Pl C X(15)
VALUE "project-entry ".

02 PRO&X Pl C X(15)
VALUE "1 ook-up

02 PROG3 Pl C X(15)
VALUE "project-info

02 PROC4 Pl C X(15)
VALUE "event - det ai |

02 PROGH Pl C X(15)
VALUE "event-revised ".

02 PROGS Pl C X(15)
VALUE "

02 PROGY Pl C X(15)
VALUE "

02 PROGB Pl C X(15)
VALUE "

02 PROX Pl C X(15)
VALUE "

02 PROGL0 Pl C X(15)
VALUE "

02 PROGL1 Pl C X(15)
VALUE "

Figure 12-26. SCREEN COBCL Source Code for Sanple Menu Program
(Cont i nued)

12-44



Sanpl e Project-Tracki ng System
Witing a Menu Program

02 PROGL2 Pl C X(15)
VALUE "

02 PROGL3 Pl C X(15)
VALUE "

02 PROGL4 Pl C X(15)
VALUE "

02 PROGL5 Pl C X(15)
VALUE "

01 PROGRAM CHO CE REDEFI NES PROGRAM NANMES.
02 PROGRAM CHO CE- VALUE
OCCURS 15 TIMES PI C X(15).
ER R S I b S I S S S I S I R S R I S b S S O S S R I S I O S I Rk
* PLACE THE DESCRI PTI ONS OF THE CALLED PROGRAMS | N
* THE VALUE CLAUSES BELOW  DESCRI PTI ON-1 CORRESPONDS
* TO FUNCTI ON KEY 1 AND PROGL. LEAVE THE DESCRI PTI ONS
* BLANK FOR THE FUNCTI ON KEYS NOT' USED. THE PROGRAM
* LOG C | NSURES CORRECT DI SPLAY AND FUNCTI ON KEY
* CONTROL FOR THOSE OPTI ONS W TH NO DESCRI PTI ONS.
*

R A Rk Ik R IR I S b b b b I ARk Ik Ik R e b b I S R R e

01 PROGRAM DESCRI PTI ONS.

02 DESCRI PTI ON- 1 Pl C X(40)

VALUE "To enter a new project. !
02 DESCRI PTI ON- 2 Pl C X(40)

VALUE "To | ook up an enpl oyee nunber. "
02 DESCRI PTI ON- 3 Pl C X(40)

VALUE "To obtain information about a project. "
02 DESCRI PTI ON-4 Pl C X(40)

VALUE "To obtain detailed event information. "
02 DESCRI PTI ON-5 Pl C X(40)

VALUE "To revise an event. "
02 DESCRI PTI ON- 6 Pl C X(40)

VALUE "
02 DESCRI PTI ON-7 Pl C X(40)

VALUE "
02 DESCRI PTI ON-8 Pl C X(40)

VALUE "
02 DESCRI PTI ON-9 Pl C X(40)

VALUE "
02 DESCRI PTI ON- 10 Pl C X(40)

VALUE "

Figure 12-26. SCREEN COBCL Source Code for Sanple Menu Program
(Cont i nued)
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02 DESCRI PTI ON- 11 Pl C X(40)

VALUE "
02 DESCRI PTI ON- 12 Pl C X(40)

VALUE "
02 DESCRI PTI ON- 13 Pl C X(40)

VALUE "
02 DESCRI PTI ON- 14 Pl C X(40)

VALUE " There are no nore options. "
02 DESCRI PTI ON- 15 Pl C X(40)

VALUE "

01 DESCRI PTI ON- VALUES REDEFI NES PROGRAM DESCRI PTI ONS.
02 DESCRI PTI ON- ELEMENT
OCCURS 15 TI MES PI C X(40).
01 APPLI CATI ON-TI TLE.
*

* Insert the screen title in the follow ng VALUE cl ause.
*

02 APPLI CATI ON- NAME Pl C X(60)

VALUE " PRQJIECT TRACKI NG

01 FUNCTI ON- KEY- SCREEN.

02 DATA-F1 Pl C X(4)
02 DATA-F2 Pl C X(4)
02 DATA-F3 Pl C X(4)
02 DATA-F4 Pl C X(4)
02 DATA-F5 Pl C X(4)
02 DATA-F6 PI C X(4).
02 DATA-F7 PI C X(4).
02 DATA-F8 Pl C X(4)
02 DATA-F9 Pl C X(4)
02 DATA-F10 Pl C X(4)
02 DATA-F11 Pl C X(4)
02 DATA-F12 Pl C X(4)
02 DATA-F13 PIC X(4).
02 DATA-F14 PIC X(4).
02 DATA-F15 PI C X(4).

01 FUNCTI ON- KEY- SARRAY REDEFI NES FUNCTI ON- KEY- SCREEN.
02 SARRAY- ELEMENT
OCCURS 15 TIMES PI C X(4).

Figure 12-26. SCREEN COBCL Source Code for Sanple Menu Program
(Cont i nued)
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01 FUNCTI ON- KEY- NAMVES.

02 K-DATA-F1 PIC X(4) VALUE " F1".
02 K- DATA-F2 PIC X(4) VALUE " F2".
02 K- DATA-F3 PIC X(4) VALUE " F3".
02 K- DATA-F4 PIC X(4) VALUE " F4".
02 K- DATA-F5 PIC X(4) VALUE " F5".
02 K- DATA-F6 PIC X(4) VALUE " F6".
02 K- DATA-F7 PIC X(4) VALUE " F7".
02 K- DATA-F8 PIC X(4) VALUE " F8".
02 K- DATA-F9 PIC X(4) VALUE " F9".
02 K- DATA-F10 PIC X(4) VALUE " F10".
02 K- DATA-F11 PIC X(4) VALUE " F11".
02 K- DATA-F12 PIC X(4) VALUE " F12".
02 K- DATA-F13 PIC X(4) VALUE " F13".
02 K- DATA-F14 PIC X(4) VALUE " F14".
02 K- DATA-F15 PIC X(4) VALUE " F15".

01 FUNCTI ON- KEY- NARRAY REDEFI NES FUNCTI ON- KEY- NAMES.
02 NARRAY- ELEMENT
OCCURS 15 TIMES PI C X(4).

01 GOBALS.
05 SCRN- MESSAGE PI C X(78) VALUE spaces.
05 SCRN- MESSAGE- FLDS redefi nes SCRN- MESSAGE.
10 MESSAGE- 1- NUMBER PI C S9999
SIGN IS LEADI NG SEPARATE CHARACTER.
10 FILLER PI C XX
10 MESSAGE- 2- NUMBER PI C S9999
SIGN IS LEADI NG SEPARATE CHARACTER.
10 FILLER PI C XX
10 MESSAGE- ALPHA.
15 MESSACGE- ALPHA- A PI C X(38).
15 MESSACGE- ALPHA- B Pl C X(26).

SCREEN SECTI ON.

01 MSCREEN1 OVERLAY Sl ZE 24, 80 .
05 FILLER AT 1, 2
VALUE " ==============-==-=-—-—--——-——--——--o—-————-————=—===

Figure 12-26. SCREEN COBCL Source Code for Sanple Menu Program
(Cont i nued)
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05 SCREEN- APPLI CATI ON AT 2, 3
Pl C X(60)
FROM APPLI CATI ON- NAVE
05 FILLER AT 3, 3
VALUE " MASTER MENU'
05 FILLER AT 4, 2
VAL UE

05 FILLER AT 5,2
VALUE "Sel ect one of the follow ng or press SF16
- "to EXIT"
05 FILLER AT 6, 6
VALUE "Function Key"
05 FILLER AT 6, 33
VALUE "Descri ption”
05 FILLER AT 7, 6

05 K-F1 AT 8, 10
Pl C X(4)
FROM DATA- F1 .
05 SCREEN- DESC1 AT 8, 21
Pl C X(40)
FROM DESCRI PTI ON-1 .
05 SCREEN-F2 AT 9, 10
Pl C X(4)
FROM DATA-F2 .
05 SCREEN- DESC2 AT 9, 21
Pl C X(40)
FROM DESCRI PTI ON-2 .
05 SCREEN- F3 AT 10, 10
Pl C X(4)
FROM DATA- F3 .
05 SCREEN- DESC3 AT 10, 21
Pl C X(40)
FROM DESCRI PTI ON-3 .
05 SCREEN- F4 AT 11, 10
Pl C X(4)
FROM DATA- F4 .

Figure 12-26. SCREEN COBCL Source Code for Sanple Menu Program
(Cont i nued)
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05

05

05

05

05

05

05

05

05

05

05

SCREEN- DESC4 AT 11, 21
Pl C X(40)

FROM DESCRI PTI ON-4 .

SCREEN- F5 AT 12, 10
Pl C X(4)
FROM DATA- F5 .
SCREEN- DESC5 AT 12, 21
Pl C X(40)

FROM DESCRI PTI ON-5 .

SCREEN- F6 AT 13, 10
Pl C X(4)
FROM DATA- F6 .
SCREEN- DESC6 AT 13, 21
Pl C X(40)

FROM DESCRI PTI ON-6 .

SCREEN- F7 AT 14, 10
Pl C X(4)
FROM DATA- F7 .
SCREEN- DESC7 AT 14, 21
Pl C X(40)

FROM DESCRI PTI ON-7 .

SCREEN- F8 AT 15, 10
Pl C X(4)
FROM DATA- F8 .
SCREEN- DESC8 AT 15, 21
Pl C X(40)

FROM DESCRI PTI ON-8 .

SCREEN- F9 AT 16, 10

Pl C X(4)

FROM DATA- F9 .
SCREEN- DESC9 AT 16, 21

Pl C X(40)

FROM DESCRI PTI ON-9 .

SCREEN- F10 AT 17, 10
Pl C X(4)
FROM DATA- F10 .
SCREEN- DESC10 AT 17, 21
Pl C X(40)

FROM DESCRI PTI ON- 10 .

Fi gure 12-26.
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05 SCREEN- F11 AT 18, 10
Pl C X(4)
FROM DATA- F11 .
05 SCREEN- DESC11 AT 18, 21
Pl C X(40)
FROM DESCRI PTI ON- 11 .
05 SCREEN- F12 AT 19, 10
Pl C X(4)
FROM DATA- F12 .
05 SCREEN- DESC12 AT 19, 21
Pl C X(40)
FROM DESCRI PTI ON-12 .
05 SCREEN- F13 AT 20, 10
Pl C X(4)
FROM DATA- F13 .
05 SCREEN- DESC13 AT 20, 21
Pl C X(40)
FROM DESCRI PTI ON-13 .
05 SCREEN- F14 AT 21, 10
Pl C X(4)
FROM DATA- F14 .
05 SCREEN- DESC14 AT 21, 21
Pl C X(40)
FROM DESCRI PTI ON- 14 .
05 SCREEN- F15 AT 22, 10
Pl C X(4)
FROM DATA- F15 .
05 SCREEN- DESC15 AT 22, 21
Pl C X(40)
FROM DESCRI PTI ON- 15 .
05 FILLER AT 23, 2

VALUE " ==========—===—=-=—=--—-—--o—-—-—-—--—---o—--—--—--—————————=—=—=—==
05 MESS-AGE AT 24, 1

PI C X(79)

FROM SCRN- MESSAGE

ADVI SORY

UPSHI FT OUTPUT .

Figure 12-26. SCREEN COBCL Source Code for Sanple Menu Program
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R e e b R S R R R Rk Sk kS R IRk I S S R Rk Ik S e b e b b S S R R e

PROCEDURE DI VI SI ON.
khkkkkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhhkhkhhhhkhhhkhkhhkhkhkhhkhkhkhhkhhkhhhhkihkhkhkikhkhkixkk,ki*x*x
DECLARATI VES.
RECOVER- MAI N- SCREEN SECTI ON.
USE FOR SCREEN RECOVERY ON MSCREENL.

MOVE SPACES TO SCRN- MESSACE.

MOVE " SCREEN RECOVERY" TO MESSAGE- ALPHA- A.

DI SPLAY MSCREENL.

DI SPLAY TEMP MESS- AGE.

END DECLARATI VES.

MAI N SECTI ON.
PERFORM 100- | NI TI ALI ZATI ON.
PERFORM 200- READ- SCREEN unti| end-program = "Y".
PERFORM END- OF- PROGRAM

END- OF- PROGRAM
EXIT PROGRAM

100- I NI TI ALI ZATI ON.
* based on the contents of the description-x fields,
* determ ne how many options there are and set MAX- CHO CE.
PERFORM 110- GET- MAX VARYI NG NCOUNT
FROM 1 BY 1 UNTIL TASK- DONE.
DI SPLAY BASE MSCREENL.
DI SPLAY MSCREENL.
110- GET- MAX.
| F PROGRAM CHO CE- VALUE( NCOUNT) |'S NOT EQUAL TO SPACES
MOVE NCOUNT TO MAX- CHO CE
MOVE NARRAY- ELEMENT( NCOUNT) TO SARRAY- ELEMENT( NCOUNT)
ELSE
NEXT SENTENCE.
| F PROGRAM CHOl CE- VALUE( NCOUNT) IS EQUAL TO SPACES
MOVE "Y" TO TASK.
200- READ- SCREEN.
PERFORM 300- ACCEPT- SCREEN.
| F OPERATI ON-CHO CE | S EQUAL TO 17
MOVE "Y" TO END- PROGRAM
ELSE

Figure 12-26. SCREEN COBCL Source Code for Sanple Menu Program
(Cont i nued)
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| F (OPERATI ON- CHO CE | S GREATER THAN MAX- CHO CE OR
OPERATI ON-CHO CE | S EQUAL TO 16)
MOVE SPACES TO SCRN- MESSAGE
MOVE "THI S FUNCTI ON KEY NOT ACTI VE"
TO MESSAGE- ALPHA- A
DI SPLAY TEMP MESS- AGE
ELSE

MOVE PROGRAM CHO CE- VALUE( OPERATI ON- CHO CE)

TO PROGRAM CALLED

CALL PROGRAM CALLED
ON ERROR PERFCRM 800- CALL- ERRORS

DI SPLAY BASE MSCREEN1

DI SPLAY MSCREENL.

| F (OPERATI ON- CHO CE | S NOT GREATER THAN MAX- CHO CE)
DI SPLAY BASE MSCREEN1
DI SPLAY MSCREEN1
ELSE
NEXT SENTENCE

300- ACCEPT- SCREEN
ACCEPT MSCREEN1 UNTI L

F1- KEY

F2- KEY,

F3- KEY,

F4- KEY,

F5- KEY,

F6- KEY,

F7- KEY,

F8- KEY,

F9- KEY,

F10- KEY,

F11- KEY,

F12- KEY,

F13- KEY,

F14- KEY,

F15- KEY,

ESCAPE ON (F16- KEY THRU SF15- KEY),
SF16- KEY.

Figure 12-26. SCREEN COBCL Source Code for Sanple Menu Program
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MOVE TERM NATI ON- STATUS TO OPERATI ON- CHO CE.

800- CALL- ERRORS.
MOVE SPACES TO SCRN- MESSACE.
MOVE TERM NATI ON- STATUS TO MESSAGE- 1- NUMBER.
MOVE TERM NATI ON- SUBSTATUS TO MESSAGE- 2- NUMVBER.
| F TERM NATI ON- STATUS IS LESS THAN 31
MOVE CALL- ERROR- MESSAGE( TERM NATI ON- STATUS)
TO MESSAGE- ALPHA- A
ELSE
I F TERM NATI ON- STATUS |S EQUAL TO 44
MOVE " CALL PROGRAM UNI T NAME | S | NVALI D
TO MESSAGE- ALPHA- A
ELSE
MOVE " TERM NATI ON STATUS ERROR OCCURRED!
TO MESSAGE- ALPHA- A
MOVE PROGRAM CALLED TO PROG- NAME.
MOVE ERROR- NOTE TO MESSAGE- ALPHA- A

Figure 12-26. SCREEN COBCL Source Code for Sanple Menu Program
(Cont i nued)
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MODI FYI NG THE PATHCOM COVVAND FI LE TO | NTEGRATE THE APPLI CATI ONS

Figure 12-27 shows the PATHCOM command file created by ENABLE
when it generated the project-entry application. This figure
al so indicates areas of the file that require nodification.

SET PATHVON BACKUPCPU 1

SET PATHWAY MAXTCPS 10

SET PATHWAY MAXTERMS 10

SET PATHWAY MAXPROGRAMS 10

SET PATHWAY MAXSERVERCLASSES 10
SET PATHWAY MAXSERVERPROCESSES 10
SET PATHWAY MAXSTARTUPS 10

SET PATHWAY MAXPATHCOMWS 40

SET PATHWAY MAXASSI GNS 32

SET PATHWAY MAXPARAMS 32

START PATHWAY COLD

SET TCP PROGRAM $SYSTEM SYSTEM PATHTCP2
SET TCP CPUS 0: 1

SET TCP MAXTERMS 5

SET TCP MAXSERVERCLASSES 003

SET TCP MAXSERVERPROCESSES 003

SET TCP MAXTERMDATA 12036 <---- nust be nodified to
SET TCP MAXREPLY 02000 i ncl ude enough data space
SET TCP NONSTOP 0 for all applications

SET TCP TCLPROG $DATA. SAMPLE. POBJ
ADD TCP ENABLE- TCP

SET PROGRAM TCP ENABLE- TCP
SET PROGRAM TYPE T16- 6520 | NI TI AL PRQJECT- ENTRY <- nust be

SET PROGRAM TMF OFF changed
ADD PROGRAM PRQJIECT-ENTRY <----cmmmmm i e e e - - to
i dent -
RESET SERVER ASS|I GN, PARAM ify the
nmenu
program

Figure 12-27. PATHCOM Command Fil e Before Modifications
(Conti nued next page)
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SET SERVER PROGRAM $SYSTEM SYSTEM ENABLEGS

SET SERVER CPUS 0: 1

SET SERVER NUMSTATIC 1

SET SERVER ( ASSI GN MANAGER, EMPLOYS, | NPUT)

SET SERVER ( ASSI GN PRQIECTS, PRQJIECTS)

SET SERVER ( ASSI GN EVENTS, EVENTS) <- additional SET SERVER
ASS| GN commands nust

SET SERVER TMF OFF be added

ADD SERVER ENABLE- SERVER

Figure 12-27. PATHCOM Command Fil e Before Modifications
(Cont i nued)

Figure 12-28 shows the PATHCOM command file, "prfilel," after it
has been nodified to execute the project-tracking system

SET PATHVON BACKUPCPU 1

SET PATHWAY MAXTCPS 10

SET PATHWAY MAXTERMS 10

SET PATHWAY MAXPROGRAMS 10

SET PATHWAY MAXSERVERCLASSES 10
SET PATHWAY MAXSERVERPROCESSES 10
SET PATHWAY MAXSTARTUPS 10

SET PATHWAY MAXPATHCOMWS 40

SET PATHWAY MAXASSI GNS 32

SET PATHWAY MAXPARAMS 32

START PATHWAY COLD

Figure 12-28. Sanple Mdified PATHCOM Command Fil e
(Conti nued next page)
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SET TCP PROGRAM $SYSTEM SYSTEM PATHTCP2

SET TCP CPUS 0: 1

SET TCP MAXTERMS 5

SET TCP MAXSERVERCLASSES 003

SET TCP MAXSERVERPROCESSES 003

SET TCP MAXTERNDATA 27732 (1)
SET TCP MAXREPLY 02000

SET TCP NONSTCP 0

SET TCP TCLPROG $DATA. PRQJ. POBJ

ADD TCP ENABLE- TCP

SET PROGRAM TCP ENABLE- TCP

SET PROGRAM TYPE T16- 6520 | NI TI AL MENU (2)
SET PROGRAM TMF OFF
ADD PROGRAM MENU (3)

RESET SERVER ASS| GN, PARAM

SET SERVER PROGRAM $SYSTEM SYSTEM ENABLEGS

SET SERVER CPUS 0: 1

SET SERVER NUMSTATIC 1

SET SERVER ( ASSI GN PRQJECT- BOX, PROJECTS) (4)
SET SERVER ( ASSI GN PARTI G- BOX, RESPFOR)

SET SERVER ( ASSI GN MANAGER, EMPLOYS, | NPUT)

SET SERVER ( ASSI GN PRQJIECTS, PROIECTS)

SET SERVER ( ASSI GN EVENTS, EVENTS)

SET SERVER ( ASSI GN EVENTS- BOX, EVENTS, | NPUT)

SET SERVER ( ASSI GN EVENT- X, EVENTS, | NPUT)

SET SERVER ( ASSI GN EVENTS- A, EVENTS, | NPUT)

SET SERVER ( ASSI GN EMPLOY- ASSI GN, EMPLOYS, | NPUT)
SET SERVER ( ASSI GN MY- EVENT, EVENTS, | NPUT)

SET SERVER ( ASSI GN EVENTS- 3, EVENTS)

SET SERVER ( ASSI GN EVENTS-4, EVENTS)

SET SERVER ( ASSI GN EMPLOYEES, EMPLOYS)

SET SERVER ( ASSI GN PRQOJ- BOX, PRQIECTS, | NPUT)

SET SERVER ( ASSI GN EMPLOYEE- PART, RESPFOR, | NPUT)
SET SERVER ( ASSI GN EVENT- B, EVENTS, | NPUT)

SET SERVER ( ASSI GN EMPLOY- BOX, EMPLOYS, | NPUT)
SET SERVER TMF OFF

ADD SERVER ENABLE- SERVER

Figure 12-28. Sanple Mdified PATHCOM Command Fil e
(Cont i nued)
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SET TERM FI LE $TERMD1 (5)
SET TERM TCP ENABLE- TCP

SET TERM I NI TI AL MENU

ADD TERM TERMD1

SET TERM FI LE $TERMD2 (6)
SET TERM TCP ENABLE- TCP

SET TERM I NI TI AL MENU

ADD TERM TERMD2

SET TERM FI LE $TERMD3
SET TERM TCP ENABLE- TCP
SET TERM I NI TI AL MENU
ADD TERM TERMD3

NOTES

(1) MAXTERMDATA is changed from 12036 (for the
"project-entry" application) to 29782. You estimte
this value for MAXTERVMDATA by using the foll owi ng DATA
SI ZE val ues fromthe SCREEN COBOL conpilation listings
of the applications:

Application DATA SI ZE
Menu 359
Project-entry 6018
Enpl oyee- assi gn 4674
Look- up 3840
Project-info 7402
Event - det ai | 4850
Event - Revi sed 5160

You use these DATA SI ZE val ues to conpute the | ongest
pat h through the applications as foll ows:

Figure 12-28. Sanple Mdified PATHCOM Command Fil e
(Cont i nued)
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Menu to project-entry to enpl oyee-assign to
| ook-up equal s:

359 + 6,018 + 4,674 + 3,840 = 1, 4891
Menu to project-info to event-detail equals:

359 + 7,402 + 4,850 = 1, 2611
Menu to event-detail equals:

359 + 4,850 = 5,209
Menu to event-revised equal s:

359 + 5,160 = 5,519

The nunber of bytes in the |ongest path is 14, 891.
Mul tiplying this figure by 2 gives the estimted val ue
29, 782 for MAXTERMDATA.

(2) You change the INITIAL specification from PROQECT- ENTRY
to MENU.

(3) You change the program name entry from PRQIECT- ENTRY to
VENU.

(4) You add the SET SERVER ASSI GN conmands necessary for
all the applications. You can copy these comands from
t he PATHCOM command fil es generated for each
appl i cati on.

(5) Optionally, you can add conmands to describe a term na
naned TERMD1 and add a description of this termnal to
t he PATHWAY system |If you want to execute your
applications by entering a PATHCOM RUN PROGRAM contmand,
do not add the TERM NAL comands to your PATHCOM
conmand file.

(6) Optionally, you can add conmands to descri be and add a
term nal named TERMD2.

Figure 12-28. Sanple Mdified PATHCOM Command Fil e
(Cont i nued)
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Sanpl e Project-Tracki ng System
Sanpl e Obey Fil es

Figure 12-29 shows a sanple obey file that establishes the

PATHWAY system

PURCE proj | og
CREATE projlog <----------

PATHVON NAME $one, NOWAIT,
CPU 0, QUT projlog/ <---

PATHCOM I N prfil el/ $one <-

PATHCOM $one;
PATHCOM $one;

Not e t hat

PATHCOM $one; RUN MENU

Fi gure 12-29.

START TCP ENABLE- TCP
START TERM TERMD1

if you want to execute your applications by
entering a PATHCOM RUN PROGRAM conmand,
TERM command from your obey file and create a separate
obey file that contains the follow ng:

purges the current PATHCOM
creates a new PATHCOM | og file

creates a PATHMON process

cold starts PATHWAY from
information in the naned
PATHCOM command fil e

<- starts the TCP
starts execution of a
SCREEN COBCL program
for one termnal in

t he PATHWAY system

<-

omt the START

Sanpl e OGbey File That Establishes the PATHWAY

System

Figure 12-30 shows the contents
suspends the PATHWAY system

I
| PATHCOM $one; SHUTDOWN, WAI T

Fi gure 12-30.

of a sanple obey file that

Sanpl e OGbey File to Suspend the PATHWAY System
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APPENDI X A
SYNTAX SUMVARY

Thi s appendi x summari zes the syntax of ENABLE comrands,
attri butes and operating conmands. A reference to the
appropriate page in the ENABLE Reference Manual acconpani es each.

ENABLE Conmmands: Page:
ADD [ APPL ] <object> ][ , LIKE <prior-object> ] 3-6
[ BOX ]

[ , <attribute> <val ue> ]

ASSUME { APPL } 3-11
{ BOX }
DELETE [ APPL ] { <object-nane> } 3-13
[ BOX | { * }
GENERATE [ APPL ] [ <application> ] 3-15
[ * ]

[ , <attribute> <val ue> ]

INFO[ APPL ] { <object>} [ , BRIEF ] 3-18
[ BOX ] { * 1 [, DETAIL ]



SYNTAX SUMVARY

Attributes
RESET [ APPL ] { [ <attribute> ] } 3-21
[ BOX ] { [ ABILITY ] }
{ [ FORMAT ] }
{ [ INTEGRITY ] }
{ [ OTHER 1. }
{ }
SET [ APPL ] <attribute> <val ue> 3-26
[ BOX ]
[ , <attribute> <val ue> ]
or
SET [ APPL ] LIKE <object> [ , <attribute> <val ue> ]
[ BOX ]
SHOW|[ APPL | [ <attribute> ] 3-31
[ BOX 1 [ ABILITY ]
[ FORVAT ]
[ INTERRITY ]
[ OTHER ]
[ * ]
Attributes:
BOXTITLE { 1 } <string-literal > 4-8
{ 2
{ 31}
CHECKDATA { ON } 4-11
{ OFF }
DATAFI LE <dat a-fil e- nane> 4-13
DELETE { ON } 4-15
{ OFF }
DI CTI ONARY { <subvol une> } 4- 17

{ $<vol une>. <subvol une>
{ \<systenp. $<vol une>. <subvol une> }



SYNTAX SUMVARY

Attributes
EXCLUDE { <qualified-field-name> } 4-19
{ ( <qualified-field-name> [ , ... ] ) }
FILL { ON } 4-24
{ OFF }
FLAG { <fl ag-nunber> } <flag-val ue> 4-28
{ }
HEADI NGS { DDLFI ELDNAMES } 4- 30
{ DDLHEADI NGS }
{ NULL }
I NCLUDE { <qualified-field-nanme> } 4- 32
{ ( <qualified-field-nane>1[ , ... ] ) }
| NSERT { ON } 4- 36
{ OFF }
NONSTOP { ON } 4- 37
{ OFF }
PATHCOWFI LE <fil e-nanme> [!] 4- 39
PATHCOVSKELETON <skel et on-fi | e- nane> 4- 41
READ { ON } 4- 43
{ OFF }
RECCORD <ext er nal - r ecor d- nane> 4- 45
SCOBOLCOWPI LER [ <conpi | er - nane> ] 4- 47
SCOBOLLIST [ <file-name> [!] ] 4-49
SCOBOLOBJECT [ <fil e-nane> ] 4-51



SYNTAX SUMVARY

Attributes
SCOBOLSKELETON <fi | e- nane> 4-53
SCOBOLSOURCE <fil e-name> [!] 4-55
SCREENFORMAT { UNCOWPRESSED } 4-58
{ COMPRESSED '}
SERVERCLASS <ser ver - cl ass- nanme> 4-62
SI ZE <nunber > 4- 64
TERM NAL <term nal -type> 4- 66
TITLE <string-literal > 4- 68
TMF { ON } 4- 69
{ OFF }
TREE ( <l evel > <box- name> 4-71
[ <l evel > <box-nanme> <link-optional-clause>] ... )
<l i nk-opti onal - cl ause>
is one of:
LI NK <parent-join-field>
TO OPTIONAL <child-join-field>
or
LI NK <box-name> TO OPTI ONAL <box- name>
VIA <join-field>
UPDATE { ON } 4-102
{ OFF }
VALUES { ON } 4-103
{ OFF }



Oper ati ng Conmands:

CVDSYS [ \ <systent nanme> |

CvDvOL { $<vol unme>
{ $<vol une>. <subvol ume> }
{ <subvol unme> }

EXIT

FC
R<r epl acenent - st ri ng>
| <i nsertion-string>

D

HELP [ <command- name> ]
[ {<}<synbol - name>{>} ]

OBEY <fil enane>
OBEYSYS [ \<system nanme> ]

OBEYVCOL { $<vol une>
{ $<vol ume>. <subvol une> }
{ <subvol une> }

SYNTAX SUMMVARY
Oper ati ng Conmands

5-5

5-6

5-8

5-9

5-10

5-13

5-14

5-16

5-17
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Oper at i ng Conmmands

QuUT <fil e-name>
or

<conmand> / OQUT <fil e-nane> / <paraneter>
SYSTEM [ \ <system nane> |

VOLUME { $<vol une>
{ $<vol ume>. <subvol une> }
{ <subvol unme> }

5-19

5-21

5-22



APPENDI X B
ENABLE MESSAGES

This appendi x Iists error and warni ng nessages that may be issued
in response to ENABLE commands during application generation, or
during execution of an ENABLE applicati on.

Unl ess specifically noted as a warning, all nessages are error
nmessages. Error nessages signify that an error in processing has
occurred. A warning nessage signifies that a questionabl e
condition exists. These conditions are handled as foll ows:

ERROR ENABLE prefixes error nessages with the | abe
"X %% ERRCR ***."

An ERROR is fatal to the operation being attenpted; in
the case of a GENERATE conmmand, ENABLE does not create a
PATHCOM command file, SCREEN COBOL source code, or
SCREEN COBOL obj ect code.

If ENABLE is running in interactive node, it issues a
pronpt. If running in noninteractive node, it
term nates.

WARNI NG ENABLE prefixes warni ng nessages with the | abel
"X %% V\ARN' NG ***. "

A warning indicates a questionable condition that does
not halt processing of the requested application.

ENABLE calls the SCREEN COBCOL conpiler internally; therefore, you
coul d receive a nessage fromthe SCREEN COBOL conpiler that is
not listed in this appendix. Refer to the SCREEN COBO. Reference
Manual for a |ist of SCREEN COBOL nessages.
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Messages may al so be received fromthe GUARDI AN operating system
Refer to the GUARDI AN Operating System Programmer's Guide for
i nformati on about these nessages.

Table B-1 |ists the messages that ENABLE m ght issue in response
to commands or during application generation.

Table B-1. ENABLE Error and Warni ng Messages
(Conti nued next page)

A flag in the range 0 to 99 The val ue supplied for the
nmust be specified <fl ag- nun> paraneter of the
FLAG attribute is invalid.

Al'l fields have been No fields exist in the box.
excl uded fromthis box You specified all fields in
the record description when
you supplied a value for the
EXCLUDE attri bute. Change
t he val ue of the EXCLUDE

attribute
Al'l key fields have been No primary or alternate key
excluded fromthis box field exists in a box that

represents a key-sequenced
file. Either you supplied
the EXCLUDE attribute with a
value that elimnated all key
fields, or you did not
specify a key field when you
supplied a value for the

I NCLUDE attribute. |If the
file is entry-sequenced,

rel ative, or unstructured,
you m ght have excl uded both
the courtesy key and al
alternate keys. [|If you
supplied a val ue for | NCLUDE
you nust explicitly include
the courtesy key. Use the
SHOW command to check the

val ue of both the | NCLUDE and
EXCLUDE attri butes.
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ENABLE Error and Warni ng Messages

ENABLE Error and Warni ng Messages (Conti nued)

An item si ze exceeds the
maxi mum support ed

An unsupported data type
appears in the record -
field: <fi el d- nane>

At | east one file operation
opti on nust be selected for
t hi s BOX

Box contains field of the
same nane

Boxtitle is too long to fit
in BOX

Cannot specify SCOBOLLI ST
with conpilation suppressed

Either a PIC or a TYPE cl ause
in the record description
identifies a field that is
nore than 256 bytes | ong.

The record description shows
the naned field wth an
invalid data type (BI NARY and
CHARACTER are valid data
types), or the naned field is
a numeric itemw th nore than
18 characters.

The value of all file ABILITY
attributes (FILL, DELETE

| NSERT, READ, and UPDATE) are
OFF for the box. The val ue
of at | east one of these

attri butes nust be ON.

A box nanme nust not be the
same as any field within the
file that the box represents.
Use a different name for the
box.

The string literal that you
supplied as a value for the
BOXTI TLE attri bute does not
fit within the box on the
term nal screen.

You supplied a value for
SCOBCLLI ST, but the val ue of
SCOBOLOBJECT i ndi cates no
SCREEN COBOL conpi | ati on.
Change t he val ue of one of
these attri butes.
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Table B-1. ENABLE Error and Warni ng Messages (Conti nued)

Message Meani ng

Coul d not obtain extended The GUARDI AN operating system
menory ( ALLOCATESEGVENT) coul d not obtain the nunber
error: <err-nunp of extended nmenory pages

requested for the object and
attribute tables. Use the
EXTPACGES paraneter to reduce
t he nunber of extended nenory
pages al l ocated. Try

al l ocating 100 or 200 pages.

Data file name was not The record description does

speci fi ed not identify a file nane, and
you did not supply a val ue
for the DATAFILE attribute.
Supply a value for this
attribute

Data itemis too long to fit The named field contains too
in box: <field-nane> many characters to fit
within the box on the
term nal screen.

The DDL record description The record description

exceeds 2046 bytes i ndicates that the record
contains nore characters than
al l owed for an ENABLE
appl i cation.

Del et e has been set off for War ni ng nessage. ENABLE has

this box because of filetype set DELETE to OFF because
this box represents a file
that is either
entry-sequenced or
unstructured. Delete
operations are not all owed
for files of these file
types.
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Table B-1. ENABLE Error and Warni ng Messages (Conti nued)

Dictionary file nunmber rmmm  The indicated I/O error

File name : <file-nanme> occurred on the naned

Fil e managenent error code = dictionary file.

<err-nunp

Dictionary is out of date: The val ue of the DI CTI ONARY
pl ease convert attribute identifies a

di ctionary that was created
by a version of DDL earlier
than DOO. To use this
dictionary, reconpile its
source code with a newer
versi on of DDL.

Dupl i cat e paraneter The sane attribute has been
naned nore than once in a SET
command, a RESET conmand, an
ADD command, or a GENERATE
comand.

Ef fective input line is too The maxi mum | engt h of 528

| ong byt es has been exceeded;
there are too many
continuation |ines.

ENABLE i nternal error A system software error
occurred. Notify your system
anal yst.

ENABLE internal file error A file managenent system or

Fil e managenent error code = sequential 1/0O procedure

<err-nunp error occurred.

ENABLE t abl es overfl ow Both the attribute table and

al | ocat ed extended nenory t he object table have

over f | owed.

Error in conmmunicating with A file managenent system or

ENABLE server sequential 1/0O procedure
Fi |l e managenent error code error has occurred.
= <err-nunp
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Table B-1. ENABLE Error and Warni ng Messages (Conti nued)

Message Meani ng
Excl ude and | ncl ude cannot ENABLE does not allow you to
bot h be sel ected supply a value for both the

EXCLUDE and | NCLUDE
attri butes. Reset the val ue
of one of these attri butes.

** FAILURE 18 ** DI CTIONARY  The SCREEN COBOL conpiler did

OVERFLOW not have enough data space to
*** ERROR *** SCOBCL conpi | e the generated program
COWPI LATI ON ERRCRS . .

File error while accessing A file managenent system or
SCOBCL conpi | er process sequential 1/0O procedure error
Fil e managenent error code = occurred.

<err-nunp

Field corresponding to a For a box with I NSERT ON, you

uni que key has been excluded excluded a unique alternate
key or the primary key of a
key- sequenced file by doing
one of the follow ng:

e Specifying the key(s) or a
portion of the key as a
val ue for the EXCLUDE
attribute

* Not specifying the key(s)
or a portion of the key as
a value for the | NCLUDE
attribute

Fl ags nust be set to a value You supplied an invalid val ue
bet ween 0 and 255 for the <flag-val ue>
par amat er of the FLAG
attribute. Supply a valid
val ue for this paraneter
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ENABLE Error and Warni ng Messages (Conti nued)

Gar bl ed PATHCOM skel eton - -
Edit |ine nbr = aaaa. bbb

Gar bl ed SCOBOL skel eton --
Edit |ine nbr = aaaa. bbb

Identifier too | ong

Il1legal OBEY file
Illegal OQUT file - ignored
Initial value too long -

di scarded initia
<fiel d- nane>

NSERT is not allowed with
[ i nked field and

val ue for

The PATHCOM skel eton file
does not conformto its
expected structure. |If you
did not nodify the PATHCOM
skeleton file, notify your
syst em anal yst.

The SCREEN COBOL skel et on
file does not conformto its
expected structure. |If you
did not nodify the SCREEN
COBOL skeleton file, notify
your system anal yst.

You supplied a nane that
exceeds 30 characters.

The obey file does not have a
val i d nanme or cannot be
accessed.

The OQUT file nane is invalid;
the listing is not
redi rected.

Warni ng nessage. The record
description defines the naned
field with an initial value
that has nore than 30
characters. ENABLE does not
use the initial val ue.

The I NSERT attribute nust be
OFF in a child box that
represents either an entry-
sequenced or unstructured
file when the join field of
the child box is the courtesy
key (the record nunber).
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Table B-1. ENABLE Error and Warni ng Messages (Conti nued)

Inval id APPL paraneter ENABLE does not recogni ze the
speci fied application
attribute. Check your
spelling of this attribute.

I nvalid BOX comand The object type of a GENERATE
command nust not be BOX
Ei t her include the keyword
APPL with the GENERATE
command or use the ASSUVE
command to nmake APPL the
default object type.

I nval id BOX paraneter ENABLE does not recogni ze the
speci fied box attribute. |If
the attribute is an
application attribute, the
current object type nmust be
APPL. If the attribute is a
box attri bute, check your
spelling of this attribute.

Invalid boxtitle nunber You specified an invalid
nunber with one of the
BOXTI TLE attri butes. Valid
nunbers are 1, 2, or 3.

Invalid file nane A file name you specified
does not conformto system
file-nam ng standards.

Invalid I evel nunber An invalid val ue appears as a
| evel number for the val ue of
the TREE attribute. Valid
val ues for |evel nunbers
range from1l to 50.
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ENABLE Error and Warni ng Messages (Conti nued)

ges
ges

Tabl e B-1.

Message

Invalid nane - PATHCOM
reserved word

Invalid nane - reserved

ENABLE prefix T9155-

Invalid nane - SCOBOL

reserved word

I nval i d Subvol une nane

I nval id syntax

Invalid System nane

| N\VOKE returned error code

nnnn

Level
sequenced i n TREE

nunbers are inproperly

You used a PATHCOM r eser ved
word as a nane. PATHCOM
reserved words are illegal in
certain constructs when a
PATHCOM command file is being
gener at ed.

A nane begins with the ENABLE
prefix T9155-.

A nanme is a SCREEN COBOL
reserved word.

The nane is not a valid
subvol une nane or is not
valid for the current system
name.

The sequence of i nput
characters does not conform

to ENABLE | anguage syntax. A

N synbol indicates the
el enent an error.

The nane is not a known
system sane.

ENABLE coul d not access the
di cti onary because of the

i ndicated error. Record the
error and notify your system
anal yst.

The | evel nunbers for a tree
structure conmmand are
incorrectly sequenced. Check
for a level nunber that is

| ower nunerically than the

| evel nunber of the first box
identified as a value for the
TREE attri bute.
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Table B-1. ENABLE Error and Warni ng Messages (Conti nued)

Message Meani ng
Link field appears in an The naned join field of a box
OCCURS item <field-nanme> i S:

e Mdified by an OCCURS
clause in the record
descri ption

e Part of a group nodified
with an OCCURS cl ause in
the record description

You cannot specify an OCCURS
itemas a join field.

Link field data | engths are The join field of a child box
i nconpatible: <field-name> is shorter than the join
field of the parent box.

Link field data types are The LINK option of the TREE

i nconpatible: <field-nanme> attribute specifies join
fields with inconpatible data
types.

Li nk rmust be optional The keyword OPTI ONAL was
omtted froma LINK option of
the TREE attri bute.

Li nked field does not appear The named join field does not

in box: <field-nane> exist in the child box.
Check the spelling of the
join field nanme. |If the nane

is spelled correctly, use the
| NFO BOX conmmand to check the
val ue of either the | NCLUDE
or EXCLUDE attribute. You

m ght have excluded the join
field by supplying it as a
val ue for the EXCLUDE
attribute or by not supplying
it as a value for the | NCLUDE
attribute
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Table B-1. ENABLE Error and Warni ng Messages (Conti nued)

Message Meani ng
Li nked field is not a key The join field of a child box
field: <field-nane> must be a prinmary key field,

an alternate key field, a
courtesy key field, or the

| eadi ng (|l eftnost) portion of
a conposite key.

Li nked field nust not be If ajoin field is a group
reordered or inconplete: field, the elenmentary itens
<fi el d- nane> of that group nust not be

reordered. Use the | NFO BOX
conmand to check the val ue of
t he | NCLUDE and EXCLUDE
conmands for the child box.
If the join field is a group
that contains FILLER itens,
these itens are automatically
excl uded by ENABLE. G oups
containing FILLER itens
shoul d not be used as join
fields, although the |eftnost
field (if not a FILLER iten)
may be.

Li nking field does not The naned join field does not

appear in box: <field-nane> exist in the parent box.
First, check the spelling of
the join-field nane. |If the
nane i s spelled correctly,
use the I NFO BOX command to
check the value of the
| NCLUDE or EXCLUDE attribute
for the box. You nmust not
exclude a join field either
explicitly (by supplying it
as a value for the EXCLUDE
attribute) or inplicitly (by
supplying it as a value for
the INCLUDE attribute).
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Table B-1. ENABLE Error and Warni ng Messages (Conti nued)

Message Meani ng

Li nking field rmust not be If ajoin field is a group
reordered or inconplete: field, the elenentary itens
<fi el d- nane> of that group nust not be

reordered. Use the | NFO BOX
conmand to check the val ue of
t he | NCLUDE or EXCLUDE
attributes for the parent
box. If the join fieldis a
group that contains FILLER
items, these itens are
automati cal ly excl uded by
ENABLE. G oups cont ai ni ng
FILLER i tenms shoul d not be
used as join fields, although
the leftnost field (if not a
FILLER item) nay be.

List file error A file managenent system or
Fil e managenent error code = sequential 1/0O procedure
<err-nunp error occurred. Notify your

syst em nmanager .

List file name error The nane of the list file does
not conformto systemfile-
nam ng standar ds.

M smat ched attri butes in The sane server class of the
shar ed SERVERCLASS: General Server cannot be
<servercl ass- nane> shared by boxes when

e Sone boxes have TMF ON and
ot her boxes have TMF OFF

* Sone boxes have NONSTCOP ON
and ot her boxes have
NONSTOP OFF

e Sone boxes have NONSTCOP ON
and ot her boxes have TM
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ENABLE Error and Warni ng Messages

ENABLE Error and Warni ng Messages (Conti nued)

Must have READ w t h UPDATE
or DELETE

Name not found:
<fiel d- nane>

Nane not sufficiently
qualified to avoid
anbi guity: <field-nanme>

No field is left to be
di spl ayed in box:
<box- nane>

No m crocode for ENABLE in

this CPU

NONSTOP and TMF cannot both
be sel ected

Supply a value for the
SERVERCLASS attribute to
identify a different copy of
the General Server for boxes
with different integrity
attri bute val ues.

The UPDATE or DELETE option
is ON, but READ is OFF. You
nmust supply ON as a val ue of
the READ attribute if either
UPDATE or DELETE is ON.

ENABLE cannot find the naned
field in the record
descri ption.

The naned field requires
qualification. Refer to the
di scussi on of ENABLE conmand
conventions in the reference
manual .

The val ue of the EXCLUDE
attribute indicates that al
fields are to be excl uded
fromthe naned box or that
only the join field is left
in the box. At |east one
field nust appear in a box on
the term nal screen.

ENABLE ni crocode has not been
installed in the CPU.

Bot h NONSTOP and TMF are ON.
Reset the val ue of one of
these attri butes.
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Table B-1. ENABLE Error and Warni ng Messages (Conti nued)

Message Meani ng
No SCOBOL obj ect code was Warni ng nessage. ENABLE did
gener at ed not generate object code

because you onmitted the

<fil e-nanme> paraneter when
you supplied a value for the
SCOBOLOBJECT attribute

No SCOBOL source or object Warni ng nessage. ENABLE did
files were generated not generate either SCREEN
COBCL source code or SCREEN
COBOL obj ect code because of
t he val ue of the SCOBOLSOURCE
and SCOBOLOBJECT attri butes.

Nunber too large, too small, You entered a nunber (a |evel
or not an integer nunber, size, or flag) that
is invalid.

OBEY nesting exceeds maxi num Cbey-file nesting exceeds
four |evels.

OCCURS nesting too deep In a record description, the
OCCURS cl ause nesting exceeds
4 |evels.

OCCURS value is too big In a record description, a

field is described with an
OCCURS cl ause that indicates
more than 999 occurrences.

bj ect in use If you are trying to add an
obj ect, an object with this
nane already exists in the
obj ect table. Each object
(application or box) rmnust
have a unique nane. |f you
are trying to delete a box,
the box is being used by an
appl i cation.
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Table B-1. ENABLE Error and Warni ng Messages (Conti nued)

PATHCOM fil e al ready exists The val ue of the PATHCOVFI LE
attribute identifies an
existing file, but you did
not include the exclamation
poi nt symbol (!) to force an

overwite.
PATHCOM fil e error The indicated fil e nanagenent
Fil e managenent error code = systemor sequential /0O
nnnn procedure error occurred.
PATHCOM Pr ogr am nane War ni ng nessage. ENABLE has
truncated to ... truncat ed t he PATHCOM pr ogram

name to the indicated 15
characters.

PATHCOM skel eton file error The indicated fil e nanagenent

Fil e managenent error code = or sequential |/O procedure

<err-nunp error has occurred on the
PATHCOM skel eton fil e.

PATHCOM skel eton fil e nane The file nanme set for the

error PATHCOVBKELETON attri bute
does not conformto system
file-nam ng standards.

Program cannot be generated ENABLE cannot generate an

wi th box size specified application with the val ue
set for the SIZE attribute.
The val ue could be too small,
too |l arge, or not an integer.

RECORD nane nust be The val ue of the RECORD

speci fi ed attribute is null. You rnust
supply a value for this
attribute
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Tabl e B-1.

ENABLE Error and Warni ng Messages (Conti nued)

Same box al ready used in
TREE: <box- nane>

SCOBCL conpil ation errors --
see file <file-nane>

SCOBCL object file nane
error

SCOBCL object file nane rmnust
be < 6 char

SCOBCL process ABENDed - -
source and listing on files
<file-name-1>, <file-nane-2>

SCOBOL skeleton file error
Fi |l e managenent error code =
<err-nunp

SCOBOL skeleton file nane
error
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The naned box appears nore
t han once as the val ue of the
TREE attri bute.

The SCREEN COBOL conpil er
coul d not conpile the SCREEN
COBOL source code. The
indicated file contains the
listing generated by the
SCREEN COBOL conpi |l er.

The val ue of the SCOBOLOBJECT
attribute identifies a file

nane that does not conformto
system fil e nam ng standards.

The val ue of the SCOBOLOBJECT
attribute identifies a file
nane that exceeds five
char act ers.

The SCREEN COBOL conpil er
process term nated abnormally.
The generated source code and
SCREEN COBOL listing (if any)
are on the indicated files.

The indicated fil e nanagenent
system or sequential 1/0
procedure error occurred on

t he SCREEN COBOL skel et on.

The file name supplied for the
SCOBOLSKELETON attri bute does
not conformto systemfile

nam ng standards.
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ENABLE Error and Warni ng Messages

Table B-1. ENABLE Error and Warni ng Messages (Conti nued)

Message Meani ng
SCOBCL source file already You supplied the nane of an
exi sts existing file as the val ue of

t he SCOBOLSOURCE attribute
but you did not include the
excl amati on poi nt synbol (!)
to force an overwite.
Ei t her change the file nane
or include the exclamation

poi nt synbol .
SCOBCL source file error The indicated fil e nanagenent
Fil e managenent error code = systemor sequential /0O
<err-nunp procedure error occurred on

t he SCREEN COBCOL source file.
SERVER nane mnmust be < 16 The val ue of the SERVERCLASS
char attribute is a nane that

exceeds 15 characters.
Change the value of this

attribute
Speci fied APPL not found: The naned application has not
<appl - name> been entered in the object

t abl e.
Speci fi ed BOX not found: The naned box has not been
<box- nane> entered in the object table.

Speci fied Record not found: ENABLE cannot find the naned
<record-descri pti on- nane> record description in the
di ctionary.

Syst em unknown or not Ei t her the system does not
avai |l abl e exi st, or ENABLE cannot access
it.
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Tabl e B-1.

ENABLE Error and Warni ng Messages (Conti nued)

The generated PATHCOM file
nmust be edited.

The naxinun1box size for
this record i s <nunp

The sane record el enent has
been referenced tw ce:
<fiel d- nane>

Thi s version of ENABLE
cannot be run on a TNS
system

Title too long to fit on
screen

Tree statenent references

undecl ar ed BOX
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War ni ng nessage. You nust
edit the PATHCOM fil e before
using it to configure a
PATHWAY system

The i ndi cated number is the
maxi nrum val ue to whi ch the
SIZE attri bute can be set for
this record.

The naned field has been
supplied twice as a value for
ei ther the I NCLUDE or EXCLUDE
attribute. This error also
appears if you enter a group
nane and an el enment wthin
the group as a val ue for
either attribute.

Thi s version of ENABLE nust
be run on either a TNS Il or
a TXP system

The string literal supplied
for the TITLE attribute
exceeds 79 characters in

| engt h.

The TREE st at enent contains
the nane of a box that does
not exist in the object
table. Use the I NFO command
to be sure you added the box
to the object table. Check
the spelling of the box nane.
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ENABLE Error and Warni ng Messages
ENABLE Error and Warni ng Messages (Conti nued)

Unabl e to access dictionary
File name : <file-nanme>
Fi |l e managenent error code
<err-nunp

Unabl e to access fil e.
File name: <file-name>
Fi |l e managenent error code
<err-nunp

Unt erm nat ed conti nuati on
i ne

Unterm nated string

Very | ow on extended nenory;
pl ease DELETE unwant ed
obj ect s

Wong version of PATHCOM
skel et on

ENABLE ei ther could not find
the dictionary files or could
not access them <err-nunp
identifies the cause of the
error.

ENABLE cannot access the file
because of either a file-
managenment systemerror, or a
sequential 1/0O procedure
error. <err-nun» identifies
t he cause of the error.

ENABLE encount ered an end- of -
file condition when a
continuation |line was

expect ed.

The string literal supplied
for either the TITLE
attribute, or a BOXTITLE
attribute is not termn nated
by a quotation nark.

An overflow condition wll
occur for the ENABLE tables
unl ess you use the DELETE
command to del ete any
unnecessary boxes and
appl i cati ons.

The PATHCOM skel eton file
does not match the current
ENABLE pr oduct version.
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Table B-1. ENABLE Error and Warni ng Messages (Conti nued)

Message Meani ng

Wong version of SCOBOL The SCREEN COBOL skeleton file

skel et on does not match the current
ENABLE pr oduct version.

Table B-2 |ists nessages that an ENABLE application m ght issue
whi | e runni ng.
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Application Run-Time Error

ENABLE Messages
Messages

cation Run-Tinme Error Messages
ti nued next page)

Al ternate key is gone.

An invalid printer was
speci fi ed.

Default record is not

accept abl e

DELETE f ai | ed.
code = nnnn

File error

DELETE f ai | ed. Record i s
gone
DELETE f ai | ed. Record i s

| ocked

You tried to read a file
usi ng an alternate key and
the General Server cannot
find, open, or read the
alternate key file.

You specified a device that
was not a printer, termnal
or process, in response to
t he DEFI NE PRI NTER pronpt .

You tried to insert a record
entirely conposed of default
val ues, or you tried to
update a record so that it is
entirely conposed of default
val ues. Such records are not
al | oned.

A GUARDI AN- ENSCRI BE file
managenent error occurred.
Record the error and see your
data adm ni strator

You tried to delete a record
that no | onger exists; the
record m ght have been

del eted by sone ot her
appl i cation since you | ast
read it.

You tried to delete a record
that is | ocked by sone other
process. Try the operation
agai n.
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Table B-2. Application Run-Tine Error Messages (Conti nued)

Fatal error occurred during During I/Oto the print

pri nt out device, a GUARDI AN file error
code indicating a fatal error
condi ti on was returned.
Reenter the nane of the
printer and try the operation
again. If the operation fails
agai n, see your data
adm ni strator.

File OPEN error. Ei t her the General Server is

AUDI T/ TMF param m snat ch being run with TMF OFF and
the file is audited by TM,
or the General Server is
being run with TMF ON and t he
file is not audited by TM.
Record the error and see your
data admi ni strat or

File OPEN error. A security violation occurred
Data file security at file-open tine.
vi ol ati on (048)
File OPEN error. The file could not be access-
Data file was in use (012) ed at open tinme because
anot her programwas using it.
File OPEN error. The file could not be found
Data file was not at open tine.
found (011)
File OPEN error. The programis calling a
ENABLE version m smatch General Server nodule that is
fromthe wong version of
ENABLE.
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Table B-2. Application Run-Tine Error Messages (Conti nued)

File OPEN error.
Fil e name was not assi gned.

File OPEN error.
File system error
code = <err-nune

File OPEN error.
CGeneral Server needs
nore nenory.

File OPEN error.
NONSTOP and TMF wer e
bot h sel ect ed

File OPEN error.
Regener at e program
file has changed

No ASSI GN nam ng the

| ogical record referred to
was supplied to the called
server class. Check the
PATHCOM command file for a
SET SERVER ASSI GN conmand.

A file managenent error
occurred on open.

The CGeneral Server needs npore
nmenory to open the files.
Start the General Server with
MEM 64, reduce the nunber of
files assigned to the Genera
Server, or assign sone of the
files to anot her servercl ass
of the General Server and
regenerate the program

The CGeneral Server is being
run with both NONSTOP and TMF
ON

The organi zation of the data
base file does not agree with
t he organi zati on described in

the record description used
to generate the ENABLE
application. Any of the
foll owi ng m ght have changed:
the record length, the file
type, or the offset and

| ength of the key fields.
Either the file or the
program nmust be corrected so
that the same record
description is used for both
the application and the data
file.
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Tabl e B-2.

Application Run-Time Error Messages (Continued)

Fil es must not be changed
prior to DELETE.

| NSERT failed. Duplicate
key
| NSERT failed. File error

code = nnnn
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You tried a delete operation
after changi ng sonme value in
a field of the record.

A key-field value of the
record you tried to insert
dupl i cated an existing key-
field value in the data base.
Pri mary keys can never be
dupl i cated; alternate keys
can be defined to accept or
di sal | ow dupl i cate val ues.

A GUARDI AN- ENSCRI BE fi | e-
managenent error occurred.
Record the error and see your
data adm ni strator
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Table B-2. Application Run-Tine Error Messages (Conti nued)

| NSERT OK, but DELETE on old You tried to update a record

i mge fail ed. and change the prinmary key.
When you change the prinmary
key with an update operation,
t he General Server nust
insert a newrecord with the
new primary key and del ete
the old record with the old
primry key. The Genera
Server was able to insert the
new record but the old record
was not avail abl e and
t herefore could not be
deleted. If the old record
cannot be del eted, the
Ceneral Server tries to
delete the new record. |f
you receive this nessage, the
Ceneral Server did not delete
either record. Record the
error and see your data
adm nistrator. If this
situation i s not corrected,
the data base will be in an
i nconsi stent state.

Invalid KEY SPECI FI ER An invalid key ID was
entered. The key was not one
of the known keys.

I NVALI D NUMBER FORVAT You entered characters in a
nuneric field, entered a
digit in the sign position of
a signed field, or omtted a
required decimal. This error
i s posted by PATHWAY

B- 25



ENABLE Messages
Application Run-Time Error Messages

Table B-2. Application Run-Tine Error Messages (Conti nued)

Message Meani ng

Invalid nunmeric field(s) If you have just read a record
di spl ayed as zero: data and this nessage appears, the
is corrupt hi ghl i ghted fields contain

invalid data that the
appl i cation displays as
zeros. Record the error and
see your data adm nistrator

Inval id RECORD | ength Modi fication of either the
SCREEN COBCL skeleton or the
SCREEN COBCL source code has
resulted in the entry of an
invalid record I ength. The
l ength was not within the
limts inmposed by the
file structure.

Join field value was not You entered an invalid val ue

accept abl e. (such as a -1) in the join
field of the containing box
when the nested box
represents a relative file.
The join field of the
contai ning box is the | ast
field on the screen before
the child box.

Join field was changed on You entered a new join-field

the screen but not updated. value on the screen for the
cont ai ni ng box but did not
request an update operation
for this box. You cannot
read a record for the nested
box until either you read or
insert a record in the
cont ai ni ng box or you return
the join field value to the
val ue read fromthe data base.
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ENABLE Messages
Messages

Messages (Conti nued)

No base screen was di spl ayed

No changes were specified.

No detail screens can be

accessed fromthis box.

No key field was identified.

No parent item

Not hi ng to del ete.

Modi fications to either the
SCREEN COBOL skel eton or the
SCREEN COBOL source code
resulted in the om ssion of a
requi red DI SPLAY BASE
statenent. The current
screen i s undefined. Correct
the error and reconpile the
SCREEN COBOL source code.

You tried an update operation
wi thout first changi ng the
record read fromthe data
base.

You cannot cal |l another
application to obtain
detailed information for this
box because the application
does not support a call for
thi s box.

You tried a Read Next

operation before reading the
first record. Precede a Read
Next operation by one of the

foll ow ng operations: Read
First, Read Approxi nate, Read
Exact, or Read Generic.

You tried to perform an
operation on a nested box
wi thout first performng a
read or insert operation on
t he contai ni ng box.

You tried to delete a record
wi t hout previously reading
the record fromthe data
base.
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Table B-2. Application Run-Tine Error Messages (Conti nued)

Not hi ng t o update. You tried to update a record
wi t hout previously reading
the record fromthe data

base.
OPEN error: <file-name> The specified error occurred
File system error on open for the naned file.
code = <err-code> Record the error and see your
data adm ni strator
Printer requires attention. The printer is not ready.
Programerror: Corrupt The request to the Genera
data file info Server contains incorrect

informati on about a data file
that was previously opened
successfully by the sane
requester.

Record is | ocked The record you tried to read
has been | ocked by anot her
appl i cation.

Record not found. The record you tried to read
does not exist in the data
base.

Screen recovery. Sone You either pressed the SCREEN

entries to this screen RECOVER key or a termnal 1/0

may have been | ost was detected and recovery was
successful. Val ues you

entered on the current screen
before the failure m ght have
to be re-entered.

Sel ected function key is You requested an operation
not supported by this that is not supported by this
appl i cati on. application, or you pressed a

function key that is not
assigned to an operation.
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Application Run-Time Error Messages (Continued)

SEND Error status val ue =
nnn

This operation is not
support ed

UNDO cannot be executed at

this tine

Unknown FUNCTI ON- CODE

Unknown TRANS- CODE

Update conflict. Record
has been reread
UPDATE failed. Duplicate

key

A PATHVWAY error has occurred.
Record the error and see your
data adm ni strator for
interpretation of the error
code associated with the
PATHWAY SEND verb

You attenpted an operation
that is not supported by this
appl i cation.

You tried to undo an operation
either after requesting a read
operation, or when there was
no operation to be undone.

Modi fications to either the
SCREEN COBOL skel eton or the
SCREEN COBOL source code have
resulted in a FUNCTI ON- CODE
that is unknown to the
Ceneral Server

Modi fications to either the
SCREEN COBOL skel eton or the
SCREEN COBOL source code have
resulted in a TRANS- CODE t hat
is unknown to the Genera
Server.

You tried to update a record
t hat has been nodified by
some ot her application since
you |last read it. The record
has been reread by ENABLE
and the new val ue appears on
t he screen.

You entered a duplicate val ue
for a key that is declared to
be uni que.
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Table B-2. Application Run-Tine Error Messages (Conti nued)

UPDATE failed. File error A GUARDI AN- ENSCRI BE fil e

code = nnnn managenent error occurred.
Record the error and see your
data admi ni strat or

UPDATE failed. Primary key You tried to update a record

nmust not be changed. in an entry-sequenced,
relative, or unstructured
file and changed the record
nunber key field. To change
the Record Nunber field for a
record in arelative file,
you nust delete the old
record and insert a new one.
You cannot alter the val ue of
the record nunber field for
an unstructured or entry-
sequenced file.

UPDATE failed. Record is You tried to update a record

gone that no | onger exists.

UPDATE failed. Record is You tried to update a record

| ocked that is | ocked by sone other
process. Try the operation
agai n.
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APPENDI X C
GLCSSARY

Access. The right of an application to open, read, or update
information in a data base file.

Access path. An established order in which an application reads
records.

Al phanuneric data. Data that consists of uppercase and | owercase
|l etters of the al phabet, digits, blanks, and specia
characters.

Alternate key. A key field that identifies a record in a
key- sequenced, entry-sequenced, or relative file; alternate
keys need not have uni que val ues.

APPL. A keyword that identifies the type of object that
represents an application and its attributes.

Appl attribute. A characteristic of an application.

Application. A conplete sequence of nmachine instructions and
routi nes necessary to solve a problem

Appr oxi mate node. A positioning node that provides record access
by a key value equal to or greater than a supplied key val ue.

Assignnent. A convention in which an ASSIGN command is issued to
make |l ogical file assignments for prograns. A logical file
assi gnment equates a Tandemfile name with a logical file of a
program and optionally attributes characteristics to that
file.

Attribute. A characteristic of an object.



ALOSSARY
Attribute Tabl e

Attribute table. An internal table that ENABLE uses to store
attri bute val ues.

Audited file. A data file that is flagged for auditing by TM,;
auditing is the nonitoring of transactions in preparation for
recovery efforts.

BOX. A keyword that identifies the type of object that
represents a data base file and its attributes within an
appl i cati on.

Box. An elenment displayed by an application on the term na
screen. A box contains a record (or records) froma specific
data base file.

Box attribute. A characteristic of a box.

Command interpreter. An interactive programused to run
programnms, check system status, create and delete disc files,
and al ter hardware states.

Command subvol ume. The subvolune in effect when you enter the
ENV operati ng command.

Command vol une. The volune in effect when you enter the ENV
oper ati ng conmand.

Conposite key. A primary or alternate key field that consists of
two or nore contiguous fields.

Cont ai ni ng box. A box on the term nal screen w thin which
anot her box i s nested.

Courtesy key. The record nunber of an entry-sequenced, relative,
or unstructured file.

Current attribute value. An attribute value supplied by a SET
conmand.

Current record. The nost recently retrieved record.

Cursor. A highlighted screen el enent that marks character
position during term nal input.

Data adm nistrator. An individual who is responsible for
defining the format and organi zati on of a data base.

Data Definition Language (DDL). A trademark that signifies the
Tandem proprietary | anguage used to describe the records and
files conposing a data base.



GLOSSARY
File Utility Program

Data base. A collection of data that is described and controll ed
within a conputer system

Data dictionary. A set of files that provide information about
each file in a data base.

Data type. A category that identifies the kind of data that a
field represents. Four broad categories of data types exist:
al phabetic, al phanuneric, nuneric integer, and nuneric
noni nt eger.

Data values. The actual values stored in a data base file.

Default attribute value. An attribute value supplied by ENABLE
when both the starting and current attribute values are null

Def ault object type. A object type that ENABLE uses when you
omt the keyword BOX or APPL from an ENABLE command. The
ASSUME command affects the default object type.

Default value. A value that is used by the system when a val ue
has not been supplied by the user.

Edit-type file. A source text file that can be augnented and
nodi fied by the user through a text editor.

ENABLE. A trademark that signifies the Tandem proprietary
appl i cati on-generati on subsystem

ENABLE conmmands. Commands that are associ ated with use of the
ENABLE subsystem

ENSCRIBE. A trademark that signifies the Tandem proprietary
dat a base record manager

Entry-sequenced file. A file in which records are stored in the
order in which they are witten into the file. Records can be
identified by a record nunber that indicates the position of
the record wthin the file.

Exact node. A positioning node that provides record access by a
key val ue exactly matching a supplied key val ue.

Field. An elenment that represents the storage area for one
specific group of letters, nunmbers, or letters and nunbers.

File. A collection of records.
File Utility Program (FUP). A trademark that signifies the

Tandem proprietary utility programthat is used for perform ng
certain disc file rel ated operations.
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General Server

General Server. The Tandem proprietary process, supplied by the
ENABLE subsystem that provides access and updates data base
files.

Generic node. A positioning node that provides record access by
a key value matching a supplied partial key val ue.

Goup. Afieldin a record description nade up of two or nore
contiguous el enentary fi el ds.

GUARDI AN. The Tandem operating system

Headi ng. A nane established in the DDL dictionary that can
replace the field nane on reports or on the screen.

Interactive node. An operating node in which conmands are
entered froma term nal keyboard.

Join field. A field fromone box that matches a field from
anot her box. Fields match if they have conpati bl e data types
and represent conmon data val ues.

Key field. A field, the value of which is used to identify a
specific record within a file.

Key of reference. Either the primary key or alternate key
currently being used to access a record.

Key-sequenced file. A file in which records are stored in
ascendi ng sequence according to the value of the primry key
field.

Link. A logical connection between the boxes used by an
appl i cation.

Linked field. A join field froma child box.

Linking field. A join field froma parent box.

Multifile application. An application generated by ENABLE t hat
can access two or nore data base files or a single data file
opened as two or nore data files.

Nested box. A box on the term nal screen that is contained by
anot her box.

Noni nteracti ve node. An operating node in which commands are
entered through a command file.

NonStop. A trademark signifying the failure-tol erant features
of the proprietary Tandem architecture and operati ng system
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Posi tioni ng Mode

NONSTOP. An ENABLE attribute used to specify whether the CGenera
Server is to operate as a NonStop process pair.

Nuneric data. Data that consists of digits (0-9); |eading and
trailing blanks; and possibly a decimal point and a m nus
si gn.

oey file. A file that serves as an alternate source for conmand
I nput .

object. An application or a box. An object table entry that
descri bes an application or a box.

bject table. An internal table that ENABLE uses to store
i nformati on from which applications are generat ed.

bj ect type. An entity that can be the subject of a SET comrmand.
ENABLE currently supports two object types: APPL and BOX

Operating commands. Commands that are associated with control of
t he ENABLE program

Operation. An act perforned by an application upon a data base
file.

Qut ernost box. The highest level box in a multifile
application. The term nal screen itself forns the box that
di spl ays the screen | abel and field pairs for the outernost
box.

Override attribute value. A tenporary attribute val ue supplied
by an ADD command; the value only applies to the object being
added.

PATHCOM command file. A file of conmands that define PATHWAY
objects required to execute an application.

PATHCTL. A disc file in which PATHVON nai nt ai ns st at us
informati on and the application configuration.

PATHMON. The central controlling process in a PATHWAY system

PATHWAY. A trademark signifying the Tandem proprietary
transaction processing systemthat supplies the prograns,
procedures, and structures necessary to execute user-witten
appl i cati ons.

Posi tioning Mode. One of three nodes that establish a subset of
records in a designated access path: approximte, exact, and
generic.
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Primary Key

Primary key. The key field that uniquely identifies a record in
a file; a primary key cannot be dupli cated.

Program generator. The conponent of ENABLE that generates SCREEN
COBCL source code.

Record. Depending on the context in which it is used, a record
is either related data stored in a data base file or a record
descri ption.

Record description. A entity stored in a data dictionary that
descri bes the organi zation and structure of a data base file.

Record nunber. An ordinal value that uniquely identifies a
record in an entry-sequenced, relative, or unstructured file.

Rel ative file. A file in which records are stored in a position
relative to the beginning of the file. Records within the
file can be identified by a record nunber.

Request er process. A process that interprets application-program
obj ect code and sends replies to a server; synonynous wth
requester.

SCREEN COBOL. A trademark that signifies the Tandem proprietary
procedural |anguage for term nal display control under
PATHWAY

Server. A process that handles file |I/0O processi ng under
PATHWAY

Skeleton file. A file of SCREEN COBOL source text or PATHCOM
commands, plus special conmands that drive ENABLE processi ng;
the file can be used in its present state or changed by the
appl i cation progranmer.

Single-file application. An application generated by ENABLE t hat
can access a single data base file.

Spool er. A process that serves as a buffer between a print
devi ce and an application witing to the device.

Starting value. An attribute value that exists when you start
ENABLE.

Subset. A related set of records in an access path.

Subsystem A programthat is supplied as part of the operating
sof t war e.
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Unstructured File

Sync ID. A value used by the operating systemto provide
automatic path error recovery for disc files.

TCP. A program supplied by Tandem that interprets SCREEN COBOL
obj ect code and sends nmessages to server processes; synonynous
wi th requester process.

Term nal. A device capable of sending and receiving infornmation
over conmmuni cation |ines.

Transaction Monitoring Facility (TMF). A tradenmark that
signifies the Tandem proprietary data nmanagenment product that
nonitors a data base for consistency and provides the tools
for data base recovery.

Tree structure. A logical structure that ENABLE uses to identify
the boxes that are associated with an application. For a
multifile application, a tree structure also identifies the
i nks that exist between the boxes and the order in which the
boxes are |inked.

Unstructured file. A file in which data is physically located in
512-byte sectors and is referred to by a relative byte
addr ess.
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Fi el d val ue
defined 2-25
di splaying 8-7
entering 8-8
Fi el ds
defined 2-24
describing with DDL 3-12
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Functional requirenents of application
system 12-2
FUP
creating a data base 3-17
exanple file-creation source code 3-18
run command 3-22
SET EXT command 3-21
using DDL to create file-creation source 3-11, 3-16
FUP conmand, See DDL FUP comand
FUP | NFO conmand 9-3
FUP SET EXT command 3-21

General Server
functional description 1-7
identifying a server class for
detailed instructions 6-31
summary description 2-10
running as a NonStop process pair 6-31
wi thin a PATHWAY system 2-27
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| NCLUDE attri bute

GENERATE conmand
single-file application 4-7
summary description 2-3
to generate all applications in the
object table 5-30
Generating
an application to be noved 10-1
applications to be integrated into a
si ngl e PATHWAY system 11-4
sanpl e project-tracking applications 12-25
Generating an application
defaults 2-23
multifile exanple 5-30
overview 2-22
resol ving problens 9-1
single-file exanple 4-7
G ossary C1

G oup
defined 2-24
key fields

and READ APPROX 8-14
and READ EXACT 8-16
and READ FI RST 8-13
See al so Conposite key fields
Gui del i nes
generating a multifile application 5-1
generating a single-file application 4-1
integrating applications into a single
PATHWAY system 11-1

HEADI NG cl ause ( DDL)
exanples 3-12, 12-13
used as screen | abel 6-9
HEADI NGS attri bute
and tabul ar format screens 6-19
function in screen formatting 6-4
starting value 2-8
summary description 2-8
suppl yi ng DDLHEADI NGS as a val ue
description 6-9
for fields without DDL HEADI NGs 6-9
supplying NULL as a value 6-19
usi ng DDL HEADI NGs as screen | abels 6-9

| BM 327x term nal s
cursor position 8-11
function keys 8-37
usage instructions 8-37

I NCLUDE attribute
excl uding screen fields 6-11
function in screen formatting 6-4
reordering screen fields 6-11
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| NFO conmand

speci al considerations 6-13
starting value 2-8
summary description 2-8
I NFO command
summary description 2-3
to get current contents of object table 9-1
Information flow 3-2
| NSERT attribute
and the VALUES attribute 6-27
starting value 2-9
summary description 2-9
suppl ying OFF as a value 6-22
| NSERT BOX operati ons
descri bed 8-25
for a containing box 8-26
for a nested box 8-26
for an outernost box 8-26
illustrated 8-28
| NSERT oper ati ons
and the application-access path 5-28
and the courtesy key 8-5
and the INCLUDE attribute 6-13
and the outernost box 8-4
caution for | NSERT BOX 8-27
cont ai ni ng box 8-4
descri bed 8-20
effect of tree structure 5-22
for a nested box 8-23
for an outernost box 8-21
illustrated 8-22, 8-24
| NSERT 8-20
| NSERT BOX 8-26
l[imting 6-22
nested box 8-4
reversing 8-34
Integrating applications
avoi ding conflicting box nanes 11-6
calling other applications 11-11
changi ng the program nane in ADD PROGRAM 11-19
defining functional requirenents 12-2
directing the object code 11-4
generating the applications 11-4
introduction 11-1
nodi fyi ng a PATHCOM conmand file 11-14
obt ai ning a SCREEN COBOL conpil ati on
listing 11-5
obt ai ni ng SCREEN COBOL source code 11-6
optional tasks 11-20
sanpl e system 12-1
witing a nmenu program 11-3
I NTEGRITY attri butes
CHECKDATA
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ef fect on generated application 6-30
summary description 2-6
NONSTOP
and the Ceneral Server 6-31
summary description 2-9
TMF
and audited files 6-30
summary description 2-10

| nteracti ve node

Joi

exiting from 4-7
probl ens accessing a dictionary 9-3
starting 4-5

n fields

and a link 5-11

changi ng the value for a parent box 5-24
defined 5-6

del eting froma containing box 8-30

di spl ayed on term nal screen 5-12, 8-10
gui del i nes for appearance on screen 12-18
identifying on terminal screen 8-10

key field requirement 5-6

key field requirenment for child box 5-13
of a containing box 8-33

screen | ocation of parent box 5-20

used by an ENABLE application 5-6

KEY cl ause (DDL) 3-12, 12-13
Key fields

application selection 8-12

as first field on the screen 12-18
as used by an application 8-4
default key 8-12

defined 2-26

describing with DDL 3-11

for entry-sequenced files 3-9

for key-sequenced files 3-9

for relative files 3-9

for unstructured files 3-9

group 8-13

requi renent for child boxes 5-13
selecting 3-10, 12-10

when the entire record is the key 3-15

Key- sequenced files

descri bed 3-9
maxi mum nunber of alternate keys 3-9
primary key 8-4

Keywor ds

APPL 2-3
BOX 2-3, 2-14

| NDEX
Keywor ds
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Label s

Label s
for a primary key field 8-6
for an alternate key field 8-7
illustrated 1-2, 8-7
providing 6-2
for a tabular format screen 6-21
summary description 2-8
with the BOXTI TLE attributes 6-21
with the HEADI NGS attribute 6-9
providing for a tabular format screen 6-21
usi ng DDL HEADI NG cl auses 6-9
Level nunber
associating with a box 5-18
for the TREE attribute 4-6
in a DDL RECORD statenment 3-12
rules for 5-18
valid values 5-18
Levels of a tree structure
effect on term nal screen 5-14
defined 5-13
description 5-10
determining 5-13
exanples 5-15
first level 5-13
nunber allowed 5-13
rules for 5-13
Limts
DDL 3-15
field length 3-15
| evel s of nesting in OCCURS cl auses 3-15
maxi mum nunber of alternate keys 3-9
on size of join field for parent box 5-13
on size of nunmeric data 3-15
record size 3-15
Li nk
child box 5-11
defined 5-11
described 5-6
function within a tree structure 5-11
LI NK OPTI ONAL 5-11
parent box 5-11
sanpl es
when available links are limted 5-15
when several possible |links exist 5-15
LI NK OPTI ONAL par anet er
exanples 5-19
rules for using 5-18
Log files 4-9
Logi cal connection, See Link
Longest path 11-18
Look-up application 12-28
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Many-to-many rel ati onship
defined 3-4
gui delines 12-9
illustrated 12-9
Matching fields 5-6, 5-22
MAXTERMDATA
determ ning new value 11-18, 12-58
role within PATHMY system 11-16
Menu program
exanple 12-39
gui delines for witing 11-3
identifying in PATHCOM command file 11-17, 11-19
Messages
di spl ayed after application generation 4-7
error B-1
operator display and error 8-36
T9155- CANT- CHAI N- MESSAGE  11-13
Modi fi cations
necessary to call another application 11-11, 12-36
to generated applications 7-1
Multifile applications
addi ng 5-30
and join fields 5-6
associating with a box or boxes 5-10
command exanple 5-3
creating 5-1
defini ng box order 5-10
descri bi ng and addi ng boxes 5-8
di spl ay screen 8-3
exanpl e screen 5-1
functional description 1-3
generating 5-30
identifying a PATHCOM conmand file 5-30
i nportance of related information 5-6
integrated into a single PATHWAY system 11-1, 12-1
[imting operations 6-22
provi di ng automati ¢ READ operations 6-23
restricted to subset of child records 6-27
speci al generation considerations 5-5
tasks required for generation 5-7

Nanmi ng

a box 4-6

an application 5-30
Nest ed box

and DELETE operations 8-30

and READ or | NSERT operations 8-4
and UPDATE operations 8-33
caution for | NSERT BOX 8-27
defined 8-3

illustrated 8-3

| NSERT 8-23

| NDEX
Nest ed box
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NONSTOP attri bute

| NSERT BOX 8-26
READ APPROX 8-16
READ EXACT 8-17
READ FI RST 8-13
READ GENERI C 8-19
READ NEXT 8-14
speci al caution for | NSERT operations 8-27
NONSTOP attri bute
and file assignments 11-9
and the Ceneral Server 6-31
starting value 2-9
summary description 2-9
Nor mal i zation 3-6, 12-12
Nureri c data
and the CHECKDATA attribute 2-6, 6-30
appearance on the term nal screen 8-8
caution for UPDATE operations 8-31
defined 2-24
signed 8-8
size limtation 3-15

Qoey file
execution 4-11, 5-34
to establish a PATHWAY system 4-10, 5-33
hj ect
and the contents of the attribute table 2-12
defined 2-2
bj ect table
addi ng a box 2-17
addi ng an application 2-20
defined 1-9
generating all applications 5-30
removing a box 2-18
OCCURS cl ause 3-15
One-to-nany rel ationship
defined 3-4
gui delines 12-7
illustrated 3-8
One-to-one relationship
defined 3-4
gui delines 12-7
illustrated 3-5
Oper ati ons
automati ¢ READ 6-23
DELETE
and the DELETE attribute 6-22
DELETE 8-29
DELETE BOX 8-29
| NSERT
and the I NCLUDE attribute 6-13
and the INSERT attribute 6-22
| NSERT 8- 20
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Qut er nost box

| NSERT BOX 8-25
l[imting 6-22
provi di ng automati ¢ READ
descri bed 6-23
illustrated 6-23, 6-25
READ
and the READ attribute 6-22
READ APPROX 8-14
READ EXACT 8-16
READ FI RST 8-12
READ GENERI C 8-17
READ NEXT 8-14
restricting application to subset 6-27
read-only 6-22
reversing 8-35
screen
DEFI NE PRI NTER 8-35
PRI NT 8-35
RECOVER 8-35
UPDATE
and the INCLUDE attribute 6-13
and the UPDATE attribute 6-22
UPDATE 8- 32
UPDATE BOX 8-32
Ordered link 5-11
OTHER attri butes
DATAFI LE
and the RECORD attribute 4-5, 5-9
summary description 2-6
DI CTI ONARY
starting value 2-7
sumrary description 2-7
FLAG 2-8
RECORD
identifying a record description 4-5, 5-9
summary description 2-9
SERVERCLASS
and the TMF and NONSTOP attributes 6-31
summary description 2-10
OUT command 9-2
Qut er nost  box
and READ or | NSERT operations 8-4
defined 8-3
DELETE operations 8-33
illustrated 8-3
| NSERT 8-21
| NSERT BOX 8-26
READ APPROX 8-15
READ EXACT 8-17
READ FI RST operation 8-13
READ GENERI C 8-19
READ NEXT operation 8-14
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Override attri bute val ues

UPDATE operations 8-33
Override attribute val ues
defined 2-11
exanples 2-10, 2-19
renoved fromthe attribute table 2-17, 2-21

Par ent box
and screen custom zation 6-2
choosing 5-13
definition 5-11
di spl ayed on ternmi nal screen 5-12
provi di ng automati ¢ READ operations 6-23
relationship to child box 5-11
updating the join-field value 5-24
Parent record, See Parent box
Partial key value 8-17
PATHCOM
creation 4-7
defined 2-27
RUN command 4-11
SHUTDOMN conmand 4-11
VWAI T command 4-11
PATHCOM conmand file
and the SCREEN COBOL conpilation listing 11-5
editing 10-4
functional description 1-7
identifying 4-7, 5-30
nodi fying to integrate applications
ADD PROGRAM 11-19
conmands 11-16
exanple 12-54
MAXTERVDATA 11-16
necessary tasks 11-14
SET PROGRAM TYPE 11-17
noving 10-2
sanple for a single-file application 4-8
sanple for multifile application 5-31
wi thin a PATHWAY system 2-27
PATHCOM skeleton file 1-9
PATHCOWFI LE attribute
summary description 2-4
supplying a current value 2-19, 4-7, 5-30
PATHCOVEKELETON attribute 2-4
PATHCTL file 4-9
PATHMON
creation 4-9
defined 2-27
nam ng rules 4-10
PATHWAY
ADD PROGRAM command 11-19
adding termnals to the system 11-21
and ENABLE applications 1-7
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Proj ect-tracki ng system

establ i shing sanple systens 4-7, 5-31
exanpl e of integrated system 12-1
integrating applications into a single
system 11-1
log files 4-9
MAXTERVDATA 11-16
obey file to establish an integrated
system 12-59
obey file to stop a system 11-22
obey files to establish a system 4-10, 5-33
sanpl e obey files 4-10
SET PROGRAM TYPE 11-17
SET SERVER ASSI GN command 11-10, 11-19
starting a TCP 11-22
starting a termnal 11-22
system
defined 2-27
overview 2-27
PATHCOM 2- 27
PATHMON 2- 27
TCP  2-27
Physi cal files
and ABILITY attributes 11-9
and box nanmes 11-9
PI C cl ause (DDL)
exanples 3-12
limtation 3-15
Primary key field
as used by an application 8-4
choosing 3-10, 12-10
defined 2-26
in key-sequenced files 3-9
screen identifier 8-6
sorting sequence 8-12
PRI NT 8-35
Printing a screen 8-35
Project-info application 12-29
Proj ect-tracki ng system
calling applications 12-22
candi dates for automati c READ operations 12-21
checking for normalization 12-12
cl asses of data 12-3
data requirenents 12-3
defining applications to be generated 12-15
described 12-1
determi ning screen format 12-18
files to be accessed 12-16
functional requirenments 12-2
generating the applications 12-25
identifying applications 12-15
key fields 12-10
listing the fields in each file 12-10
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Provi di ng user informtion

rel ati onshi ps between classes of data 12-7
Provi di ng user informtion

and the BOXTI TLE attribute 6-15

sumrmary description 2-6

Qualified records 5-24

Random access 3-9
READ APPROX oper ati ons
conpari son of al phanuneric data 8-9
descri bed 8-15
for a containing box 8-15
for a nested box 8-16
for an outernost box 8-15
READ attribute
and file operations 6-22
restricting access to a child box 6-27
summary description 2-9
READ EXACT operati ons
conpari son of al phanuneric data 8-9
descri bed 8-16
for a containing box 8-17
for a nested box 8-17
for an outernost box 8-17
READ FI RST operati ons
descri bed 8-12
for group key fields 8-13
with duplicate alternate keys 8-13
READ GENERI C operati ons
conpari son of al phanuneric data 8-9
descri bed 8-17
for a containing box 8-19
for a nested box 8-19
for an outernost box 8-19
READ NEXT operations 8-14
READ oper ati ons
and the application-access path 5-23, 5-28
and the outernost box 8-4
automatic 6-23, 12-21
cont ai ni ng box 8-4
effect of tree structure 5-22
for a child box 5-11
limting an application to read-only 6-22
nested box 8-4
READ APPROX 8-15
READ EXACT 8-16
READ FI RST 8-12
READ GENERI C 8-17
READ NEXT 8-14
Read-only operations 6-22
Recl ai m ng di sc space 10-4
RECORD attribute
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and the DATAFILE attribute 5-9
detail ed description 4-5, 5-9
summary description 2-9
supplying a value 2-14, 4-5, 5-9
Record description
adding to a dictionary 3-16
and the DATAFILE attribute 2-15, 5-9
creating 3-12
description 2-1
di splaying initial values 2-11
identifying to ENABLE
exanples 2-14, 4-5, 5-9
summary description 2-9
Record nunber field
and | NSERT operations 8-20
and READ GENERI C operations 8-17
and the courtesy key 8-5
appearance on the term nal screen 8-8
entry-sequenced files 3-9
relative files 3-9
unstructured files 3-9
RECORD st at enent
exanple 3-12, 12-13
submtting to DDL 3-16
Recor ds
defined 2-25
del eti ng
a single record 8-29
several records at a time 8-29
speci al considerations 8-33

di spl ayi ng several within a box 1-4, 6-2
fitting on a tabular format screen 6-21

i nserting
a single record 8-20
several records at a time 8-25
keys, See key fields
length limtation 3-15
r eadi ng
by a partial key value 8-17
by an exact key value 8-16
by approxi mate key value 8-15
the first record in a file 8-12
the next record in a file 8-14
retrieval

effect of the ABILITY attri butes 6-22

effect of tree structure 5-22

that qualify for the application-access
path 5-22

updat i ng
a single record 8-32
several records at one time 8-32
speci al considerations 8-33

Recor ds,

| NDEX
updat i ng
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RECOVER

RECOVER 8- 35
Recovering a screen 8-35
Rel ated information 5-6
Rel ati onal data base 2-26
Rel at i onshi ps
bet ween cl asses of data 3-4, 12-7
bet ween parent and child box 5-11
many-t o- many
defined 3-4
gui delines 12-9
one-t o- many
defined 3-4
gui delines 12-7
one-t o0-one
defined 3-4
gui delines 12-7
Rel ative files
and | NSERT operations 8-21
courtesy key 8-5
described 3-9
record nunber field 3-9, 8-5
Renovi ng repeating data 3-6
Reordering screen fields
and the INCLUDE attribute 6-4, 6-11
summary description 2-8
Repeating field values 2-25
Request er
defined 1-7
wi thin a PATHWAY system 2-27
Requi renent s
val ues for application attributes 2-4
val ues for box attributes 2-6
RESET conmand
exanpl es 6-28
summary description 2-3
usage gui deline 6-10
Resol vi ng probl ens
accessing a dictionary 9-3
during application execution 9-3
wi th extended nmenory overflow 9-1
Reversing an operation 8-33
Rul es
for ENABLE | evel nunbers 5-19
for levels of a tree structure 5-13
for rel ationshi ps between data classes 12-8
join fields of links 5-13
using the LI NK OPTI ONAL paraneter 5-19

Sanple tree structures 5-21
SCOBOLCOWPI LER attribute 2-4
SCOBOLLI ST attribute

obtai ning conpilation listing 11-5
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SCREEN COBOL conpilation listing

summary description 2-4
supplying a value 11-5
SCOBOLOBJECT attribute
identifying the location of the object
code 11-5
summary description 2-4
suppressing object file 10-3
using the starting value 11-4
SCOBOLSKELETON attribute 2-5
SCOBOLSOURCE attribute
and novi ng an application 10-3
functional description 7-1
summary description 2-5
supplying a value 7-1, 11-6
SCOBOLX
SCREEN COBOL conpil er cormand 10-3
Screen
and |l evels of a tree structure 5-13, 5-20
conpressed | ayout 2-9, 6-14
custom zation
exanple 6-5
gui delines 6-2
task description 6-6
defini ng nunber of records in a box 2-10
determining format 12-18
di splaying initial values 2-11
exanple with a two-level tree structure 5-22
excluding fields
overview 2-10
with the I NCLUDE attribute 6-11
join fields b5-12
list of format attributes 6-4
maki ng a detail ed sketch 12-20
multifile exanples 1-3, 5-1
reflecting parent-child relationship 5-12
reordering screen | abels and fields
overview 2-8
with the I NCLUDE attribute 6-4, 6-11
screen | abels 2-7
single-file exanples 1-2, 4-1
title 6-7
title exanple 6-8
user information in a box 2-6
user information on box line 1 6-16
with a sanple three-level tree structure 5-26
with DDL HEADI NGs used as | abels 6-10
with user information on line 1 of a box 6-16
SCREEN COBCL
run command 10-3
SCOBOLX comand 10-3
SCREEN COBCOL CALL statenent 11-11
SCREEN COBOL conpilation |isting
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SCREEN COBOL compi | er

and MAXTERVDATA 11-16
obtaining 11-5
SCREEN COBOL conpiler 10-3
SCREEN COBCL nenu program
exanple 12-40
guidelines for witing 11-3
SCREEN COBOL obj ect code
directing to the sanme object file 11-4
identifying location 11-5
renmoving old versions 10-4
SCREEN COBCL requester program 1-7
SCREEN COBCL skeleton file
function 1-9
setting flags 2-8
SCREEN COBCL source code
conmpiling 10-3
conpiling after nodifications 11-13
nodi fying to call another application 11-11
obtaining 7-1, 11-6
SCREEN COBOL Utility Program See SCUP
Screen fields
acceptable data types 8-8
accept abl e data values 8-8
and | NSERT operations 8-20
deci mal nuneric 8-8
determining length 8-8
entering negative values 8-9
entering positive values 8-8
excl udi ng
and the EXCLUDE attribute 6-17
summary description 2-7
usage guideline 6-3
with the I NCLUDE attribute 6-11
i dentifying acceptable values 7-1
illustrated 1-2
join fields 8-10
nuneric signed 8-9
reordering
and the INCLUDE attribute 6-11
exanple 6-12
sumrmary description 2-8
restricting access to 12-19
Screen format attributes 6-4
Screen identifiers
alternate key fields 8-7
primary key fields 8-6
Screen operations 8-35
SCREENFORMAT attribute
and tabul ar format screens 6-19
function in screen formatting 6-4
summary description 2-9
suppl yi ng COWRESSED as a val ue 6-13
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SET SERVER ASSI GN command

Screens
maki ng a rough sketch 12-17
nodi fyi ng outside of ENABLE 7-2
printing 8-35
providing a tabular format 6-19
recovering 8-35
typical single-file 8-2
SCUP
to reclaimdisc space 10-4
using to nove a generated application 10-2
Selecting a file type 3-9
Sequential access 3-9
Server
defined 1-7
identifying a server class 6-31
in a PATHWAY system 2-27
SERVERCLASS attri bute
and the TMF and NONSTOP attributes 6-31
summary description 2-10
SET conmmand
and current attribute values 2-11
BOXTI TLE 6-15, 6-19
DELETE 6-22
EXCLUDE 6-17
FILL 6-24
HEADI NGS 6-9, 6-19
I NCLUDE 6-11
| NSERT 6-22
NONSTOP  6- 31
PATHCOWFI LE attribute 4-7, 5-30
READ 6-27
RECORD 4-5, 5-9
SCOBOLLI ST 11-5
SCOBOLOBJECT 11-5
SCOBOLSOURCE 7-1, 11-6
SCREENFORMAT 6- 13, 6-19
SERVERCLASS 6- 31
SIZE 6-19
summary description 2-3
supplying application attribute values 2-18
TITLE 6-7
TMF 6-30
to describe a box 2-13, 5-9
TREE 4-5, 5-18
UPDATE 6-22
VALUES 6-27
SET EXT command, See FUP SET EXT conmand
SET PROGRAM TYPE ( PATHCOM conmand) 11-17
SET SERVER ASSI GN conmmrand
addi ng to a PATHCOM command file 11-16
exanpl e in nodified PATHCOM command file 12-58
for a noved application 10-4
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SET TCP TCLPROG

when integrating applications 11-10
SET TCP TCLPROG 10-4
SET TERM ( PATHCOM command) 11-21
SET TERM I NI TI AL ( PATHCOM conmand) 11-21
SET TERM TCP ( PATHCOM command) 11-21
SHOW conmand
summary description 2-3
to exam ne current values in attribute
table 9-3
to obtain value of DI CTI ONARY attribute 9-3
Si gned nuneric data 8-9
Single-file application
addi ng a box 4-5
associating the box with the application 4-5
execution 4-7
functional description 1-2
generation guidelines 4-2
identifying a record description 4-5
provi di ng automati ¢ READ operations 6-23
sanpl e application 4-2
typi cal display screens 8-2
SI ZE attribute
and tabul ar format screens 6-19
as a screen formatting attribute 6-4
summary description 2-10
Speci fications, See Conmmands
Starting attribute val ue
and default attribute values 2-15
defined 2-11
summary for application attributes 2-4
summary for box attributes 2-6
Syntax summary A-1

T16-651x termnal s
function keys 8-37
tenplate 8-1
T16-652x termnal s
cursor position 8-11
function keys 8-37
tenplate 8-1
T16-653x termnal s
cursor position 8-11
function keys 8-37
tenplate 8-1
T9155- CANT- CHAI N- MESSAGE  11-13
T9155- CHAI N par agraph 11-11, 12-37
Tabul ar format screens
determining if a record will fit 6-21
exanples 1-4, 12-24
providing 6-19
usage gui delines 6-3
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TCP
defined 2-27
starting 11-22
stopping 11-22
Tenplate 8-1
TERM NAL attribute 2-5
Term nal Control Process, See TCP
Term nal function keys, See Function
keys
Term nal screen, See Screen
Term nal s
addi ng to a PATHWAY system 11-21
maxi mum nunber 11-21
Term nati ng ENABLE, See EXI T comand
Three-l evel tree structure 5-25
TITLE attribute
exanples 2-20, 6-9
function in screen formatting 6-5
gui delines for centering atitle 6-8
summary description 2-5
to provide a screen title 6-7
Title, screen 6-2, 6-8, 12-19
TMF
and integrated applications 11-20
and nonaudited files 6-31
identifying audited files 6-30
TMF attribute
summary description 2-10
supplying ON as a value 6-30
Transaction Monitoring Facility, See TMF
TREE attribute
detail ed description for single-file
applications 4-5
override val ue exanple 2-19
provi ding | evel nunbers 5-18
relationship to a tree structure 5-10
summary description 2-5
suppl ying a val ue
instructions 5-18
multifile exanples 5-19
rules for the LI NK OPTI ONAL paraneter 5-20
single-file exanple 4-6
Tree structure
and | NSERT operations 5-22
and READ operations 5-22
and screen format 12-18
appl i cation-access path 5-20
defined 5-10
ef fect on generated application 5-20
identifying the box at the first level 5-18
sanmples 5-11, 5-21
screen location of first |evel box 5-21

I NDEX
Tree Structure
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Two-1| evel tree structure

three-level 5-25
two-1evel 5-11
Two- | evel tree structure
detail ed exanple 5-21
illustrated 5-11
term nal screen 5-22
TYPE cl ause (DDL) 3-15

UNDO operation 8-33
Undoing a file operation 8-33
Unstructured files
and | NSERT operations 8-20
courtesy key 8-5
descri bed 3-9
record nunber field 8-5
UPDATE attri bute
and the VALUES attribute 6-27
summary description 2-10
suppl ying OFF as a value 6-22
UPDATE BOX operations 8-32
UPDATE operations 8-32
and the application-access path 5-24
and the INCLUDE attribute 6-13
restricting with the UPDATE attribute
reversing 8-33
speci al considerations 8-33
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