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PREFACE

Document Objectives

This manual describes some of the tools that make up the Professional
Developer's Tool Kit. For some tools, this manual provides the only
source of information. For others, this manual supplements other

manuals. Tools not included in this manual are documented in their
own manuals.

Intended Audience

This document is intended for programmers who are familiar with the

Tool Kit development cycle and at least one of the Tool Kit languages.

It is recommended that you read the Tool Kit User's Guide before using
this manual.

Document Structure

This manual describes 11 tools, one per chapter:
1. Application Diskette Builder (ADB)

2. Communications Services

3. Fast Install

4., File Control Services (FCS)

5. Frame Development Tool (FDT)

6. Installation Command Language

7. MACRO-11 Assembler (PMA)

8. POSRES User Interface Library Routines
9. Print Services

10. PROSE Text Editor

11. PRO/SORT

The error message lists for ADB and FDT are extraordinarily large,
thus Appendices A and B are devoted to those lists.

Appendices C and D provide tabular information related to POSRES user
interface programming and are duplicated in the Tool Kit User's Guide.

Appendix E 1lists the error codes returned by the Professional
Operating System (P/0S).

ix



PREFACE

Associated Professional 300 Series Documentation

This manual is part of the Tool Kit documentation set. Related
documentation 1is referenced throughout the book. For abstracts and
order numbers of other Tool Kit documents, see the Tool Kit User's
Guide.

Syntax Conventions

In this manual, syntax diagrams are presented in a format intended to
make them easy to read and understand. Most languages do not require
that you format your code in any particular way; therefore, you should
not regard the formats used in this manual as mandatory.

Because some languages include the symbols normally used as
conventions in syntax diagrams, the following conventions are used:

Convention Meaning

BOLD UPPERCASE Bold uppercase letters indicate elements that you
must use exactly as shown.

UPPERCASE LETTERS Uppercase letters indicate elements that you can
omit or use exactly as shown.

bold lowercase Bold lowercase letters indicate elements that you
must replace according to the description in the
text.

lowercase letters Lowercase letters indicate elements that you can
omit or replace according to the description in
the text.

Shaded areas containing bold letters indicate a
list of elements from which you must select one.

‘bold shaded :

iéhaded“areasua{r}i Shaded areas containing non-bold letters indicate
. R o a 1list of elements from which you can optionally
select one.

element, ... A comma followed by a horizontal ellipsis
indicates that you can repeat the preceding
element one or more times, separating the

elements with commas.

: A vertical ellipsis in a figure or example means
° that part has been omitted for brevity.
red letters Red letters distinguish what you type from what

the computer types.



CHAPTER 1

APPLICATION DISKETTE BUILDER (ADB)

The Application Diskette Builder (ADB) 1is a Professional 350
application that creates a master copy of an application that can be
reproduced for distribution. The diskette is the distribution medium
for Professional software. ADB uses the information in your
application command (.INS) file to copy your application from the hard

disk to one or more diskettes, from which it can be installed on other
systems.

A P/OS Hard Disk application <can span several diskettes. A P/0OS
Diskette application must be contained entirely on one diskette.
Multiple applications may be copied to a single diskette if space
allows. For example, you may be able to distribute the Hard Disk and
Diskette versions of your application on a single diskette.

1.1 USING THE ADB

To prepare a master distribution diskette for your application, follow
these steps:

1. If you have not already done so, transfer all application files
(task images, frame files, installation command file, and so
forth) to a single directory on your Professional.

2. If you have not already done so, install the ADB. The Tool Kit
includes a diskette labelled "Application Diskette Builder." Use
P/0S Disk/diskette Services to install it.

3. To invoke the ADB, select it from the P/0S menu on which it was
installed. The ADB dialogue is described in Section 1.2.

NOTE

During the dialogue, you can press MAIN SCREEN to
return to the P/0S Main Menu.



1.2

THE ADB DIALOGUE

THE ADB DIALOGUE

ADB displays an introductory frame. Press DO to continue.
Choose the target system(s).

ADB displays the menu for choosing the target system for your
application. Choose P/0S Hard Disk, P/0S Diskette, or both.

Specify the .INS file(s).

ADB displays a list of installation files in the current
directory. Select an 1installation file for each target system
selected. (If you selected both target systems, ADB will prompt
for two installation files.) The installation file can reside in
any hard disk directory. Press the ADDTNL OPTIONS key if you want
to:

@ Select a file from a different directory

e Select a file from a different volume and directory
@ View the next group of files

@ Specify the file with an extended file name

If ADB does not find an .INS file in the current directory, it
displays the Additional Options menu.

When you have selected a file, ADB checks it for errors. Refer to
Appendix A and press RESUME to try again.

Ready the target diskette.

If ADB finds no errors, it displays the Diskette Drive Selection
and Initialization menu.

@ If the diskette contains information that must be preserved,
select one of the options that indicates copying will take
place without initializing the diskette. Existing information
will be saved.

NOTE

If the .INS file contains a MOUNT 1line for
this diskette, ADB will expect the diskette to
have the same volume name as that specified in
the MOUNT line.
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@ If you do not want to preserve any existing information on the
tgrget diskette, select an option that will initialize the
diskette. When ADB prompts for the volume name, enter the

desired volume name. ADB will check the volume for bad
blocks.

NOTE

If your .INS file references this diskette in a

MOUNT 1line, you will not be prompted for a volume
name.

Create the checkpoint file, if needed.

ADB prompts for the number of blocks to be allocated for a
checkpoint file.

NOTE

A checkpoint file is needed for applications that
run on P/0OS Diskette systems. If your application
will run on P/0S Hard Disk only, specify zero.

If your application, along with its resident libraries, callable
system tasks, device drivers and graphics support will fit in the
default checkpoint space of 200 blocks (100kb), simply press DO.
If your application requires more than 200 blocks of memory,
create a checkpoint file.

To calculate the maximum number of blocks, multiply the number of
blocks that the largest task requires by the number of tasks in
the application. This calculation will always give you enough
checkpoint space. Allocate this many blocks if there |is
sufficient room on the diskette. For example, if the application
consists of two tasks, one requiring a maximum of 48kb and one
requiring a maximum of 20kb, you would allocate 192 blocks for the
checkpoint file.

To determine the minimum number of blocks required for the
checkpoint file, add the maximum size of all tasks in the
application in kilobytes, and multiply by two. Do not count
libraries, only tasks. For example, for the same application,
with tasks requiring 48kb and 20kb, you would allocate 136 blocks
for the checkpoint file.
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THE ADB DIALOGUE

NOTE

This second calculation determines the minimum
number of blocks. More may be needed. If you use
this calculation and your application fails during
testing, restart the ADB and allocate more blocks
at this stage.

Copy the .INS file to the first diskette.

e If you are building for a P/0OS Diskette application, ADB now
automatically copies the installation file to directory
[ZZAPPL] as DISKETTE.INS.

e If you are building a P/0OS Hard Disk application, ADB will ask
for the name of the application directory to be created on the
target diskette. You can specify any name; the .INS file will
be copied to an .INS file with the same name.

e If you are building for both hard disk and diskette systems,
and you intend to use the same application directory for both,
specify the name [ZZAPPL] for the new directory of the hard
disk . INS file. ADB will name the installation file
ZZAPPL.INS. You can place the application files for P/0OS
Diskette and P/0S Hard Disk in separate directories if

diskette space permits. Use separate directories only 1if
different application tasks or files are to be used on the two
systems.

If an .INS file contains errors, ADB will not copy the file and
will display an error message. Check the format of the .INS file,
correct the file, and start again.

Copy the files to the target diskette(s).

The ADB now copies the files listed in the FILE lines of the .INS
file to the target diskette. 1If ADB encounters a MOUNT line (P/0OS
Hard Disk only), it will prompt you to insert a new diskette and
will repeat the initialization process in step 3. ADB then
resumes copying files with the next FILE line, and continues until
all MOUNT and FILE lines have been accounted for.

ADB will check for a directory specification for each filename.
If the filename includes a directory specification, ADB will look
in that directory for the file to be copied. If the filename does
not include a directory specification, ADB will 1look in the
directory that contains the .INS file. In either <case, if ADB
cannot find the file, it will display a menu listing all hard disk
directories. Select the directory in which the file resides.

1-4
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If the filename includes a directory specification, ADB copies
that file to that directory, creating a directory automatically if
none of that name already exists on the target diskette. If the
filename does not include a directory specification, ADB copies
that file to the directory to which it copied the .INS file. If
for any reason the ADB cannot copy a file, ADB displays an error
message, then redisplays the first ADB screen. The files
previously copied will, of course, still be on diskette. You may
want to delete them to reclaim that space.

You will see a confirmation message when all files have been
copied.
Label the completed diskette(s).
You should label your application diskettes with:
e The application’'s name

@ The volume name (This must match the name provided in the
corresponding MOUNT line, if any.)

@ A brief description of the application's purpose

® The number of diskettes on which the application resides

@ Minimum hardware configuration required

e Hardware options required

@ Media space required

If your application spans more than one diskette, you should also

indicate which 1is the first diskette, that is, which diskette
contains the application’'s .INS file.






CHAPTER 2

COMMUNICATIONS SERVICES

Communications Services allow you to perform communications operations
on the Professional. Your application program can access the services
either by calling communications routines, or by spawning tasks that
execute communications wutility programs. For example, your program
can call a routine named CCATT to attach a phone line, or it can spawn
a task that executes a terminal emulation utility.

The communications services fall into three categories:

1. Base System Services, which DIGITAL provides with the P/0S
operating system. These services include an asynchronous driver
(XKDRV) for the Communication Port as well as a communications
service library (COMLIB).

2. PRO/Communications Services, which DIGITAL supplies as an optional
application, providing features beyond those supplied with the
base system. These services include utility programs (such as a
terminal emulator), as well as additional communications routines.

3. Telephone Management System (TMS) Services, which DIGITAL supplies
as another optional application. The TMS services consist of a
set of routines that allow your application to control the TMS
hardware. Note that this hardware must be installed on the
Professional in order to call the TMS routines.

The next section presents dgeneral information common to all the
communications services. Succeeding sections describe each of the
three kinds of services.

2.1 OVERVIEW OF COMMUNICATIONS SERVICES

Before executing any communications service that performs I/O, you
must assign a logical unit number (LUN) to the required communication
line(s). The device names for the communication lines are:
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Device Name Represents

XKO: Communication Port
XT1: TMS Line 1

XT2: TMS Line 2

XT3: TMS Voice Unit

You can assign a LUN to a communication 1line either as a static
assignment at task build time, or by using the ALUNS system directive
(described in the P/0OS System Reference Manual). The system
automatically incorporates the communications impure data area in the
root of any task linking to the COMLIB cluster library.

If you want to service unsolicited events on the communication 1line,
you can call the CCATA routine to attach the line. You are notified
of all unsolicited events via the user asynchronous system trap (AST)
routine declared in the call.

You can perform either synchronous or asynchronous I/0 to the
communication line driver. The event flag number (EFN) -- a parameter
on your call line -- indicates the type of 1I/0O performed. For
asynchronous 1I/0, the system sets the event flag on completion of the
1/0 transfer.

Parameters in calls to the communications routines are all
single-length integers, unless the description of a particular
parameter specifies otherwise. For details on a routine's parameters,
refer to the routine's description later in this chapter.

For a description of the calling conventions for all the routines,
refer to the Tool Kit User's Guide.

2.1.1 Status Returns

All communications routines check for proper 1/0 termination,
returning a double-length status value in the first parameter in the
call line. The first word of the status value <contains a code
indicating whether or not the I/0 termination was successful. The
second status word contains a code indicating the specific error, 1if
an error occurred. The routine obtains this code from the first word
of the I/O status block (IOSB). You can check the first byte of this
word to determine the specific error.

For routines that accept calls issuing an asynchronous QIO, your
application must specify an additional double-length area for the
IOSB. If you use the routine in its synchronous mode, the routine
signals its termination status as described above. However, if you
use the routine's asynchronous mode, the first status word indicates
only whether or not the routine has successfully issued the QIO. Your
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program must test the IOSB to determine if the 1I/0 terminated
successfully after the QIO has completed. For some routines, the
system signals QIO completion by setting an event flag that you
specify in the call line.

COMLIB defines all returned status codes as global symbolic constants.
For those languages that allow you to define external constants, the

Professional Application Builder (PAB) resolves the values at build
time.

Each status return has a symbolic name, called the return code. Table
2-1 shows the return codes and their values. Success returns are
positive values; error returns are negative values.

For the possible return codes for a particular routine, see that
routine's description later in this chapter.
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Table 2-1: Communications Status Return Codes

Return Code Value Meaning

cs.ssc 1 successful reply

CS.NTB 2 Successful, no translate table
(CCLCRG routine only)

CS.FUN 2 Successful, function key exit
Second word contains the key value

CE.UNO -1 Unsupported message option

CE.MFE -2 Message format error

CE.REJ -3 Invalid message option

Second word contains:

C2.DIS 1 Operation disallowed
C2.UAB 2 User requested abort
C2.FTB 3 File exceeds maximum
C2.IAC 4 Invalid action code
C2.BSY 5 File transfer Subsytem busy
C2.BPL 6 Bad parameter
C2.IDL 7 No operation currently active
C2.IPW 8. Invalid password
C2.SAA 9. Server already active
C2.NAE 64. File Transfer Subsytem not attache
CE.MSC -4 Message type out of sync
CE .DDC -5 Data Link Error
CE.IEA -6 Internal error abort
CE.RMS -7 PRO/RMS error
Second word contains the PRO/RMS
error code
CE.LIB -9. Library mismatch error
CE.STU -11. File transfer startup in
progress.
CE.PRM -16. External parameter error
CE.DIR -17. RSX Directive error
Second word contains the DSW
CE.IER -18. I/0 termination error
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CE .NNF -19. Name not found in phone book

CE.CTB -20. CTAB error in msg, menu etc.

2.1.2 Line Descriptor Block

The line descriptor block (LDB) stores 1line characteristics, which
describe how voice or data travels over your communication line. You
need this information to set up the line, either for a voice or data
connection. You can transmit via the Communication Port or Telephone

Management System (TMS) telephone lines. (We describe TMS 1later in
this chapter.)

Each line characteristic consists of one byte, stored in the LDB in a
position-dependent manner. That is, each value's position in the LDB
indicates what characteristic it represents. The characteristic
positions are as follows:

Byte 0 : Transmit Rate (Bits per sec)

Byte 1 : Receiver Rate (Bits per sec)
Byte 2 : Number of Data Bits

Byte 3 : Number of Stop Bits

Byte 4 : Parity Checking and Generation
Byte 5 : 0dd or Even parity

Byte 6 : XON/XOFF Recognition

Byte 7 : Software 7-bit characters

Byte 8 : Auto answer ring count

Byte 9 : Modem Type

Byte 10 : Dial Mode

Byte 11 : Data Mode

Byte 12 : DTMF Tone Time (10 ms multiples)
Byte 13 : DTMF Interdigit Time (10 ms multiples)
Byte 14 : TMS Silence Detect Timeout

Byte 15 : Reserved
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To change a line characteristic, first call CCGMC or CCLCRG to get
either the current settings or the default settings. Then modify the
particular characteristic byte or bytes and write the new set back
using CCLCRP or CCSMC. Note that CCLRP does not check for validity
when you write back the default characteristics.

In general, all the settings in the LDB must be valid for the line to
which you write them.

Much of the information contained in the 1line descriptor block is
optional and depends on the type of link that you are setting up. For
a voice link, the system uses only those fields that control the
manner in which the <call 1is dialed. Note that some data options
available via TMS are unavailable on the Communication Port, and vice
versa. When you choose such an option, it is ignored, except where a
functional incompatibility occurs (for example, you can specify the
200 baud rate only for TMS lines).

Note that a particular 1line characteristic (a byte in the LDB)
corresponds to the second byte in the QIO functions SF.GMC and SF.SMC.
(The communications routines that handle the line characteristics use
these two QIO functions. See the P/0OS System Reference Manual for
details.)

2.1.3 Autodial Modem Support

The XK0: device handles any autodial modem that accepts a dial
sequence as data passed on the primary transmit lead. This type of
modem ususally has both a start control sequence (indicating that a
telephone number follows) and an end sequence (indicating the end of
the telephone number). Not all modems require the end sequence.

You can use two methods of dialing through the Communication Port when
an autodial modem is attached. The first method is to define the line
as hardwired and transmit the dial sequence as data to the modem.
Most autodial modems give some kind of response indicating whether or
not the connection was successfully established. This can be read as
data received from the modem. Note that this method will only work on
XK0: (one side effect is that a hardwired line automatically answers
any call because the DTR signal is held high).

The second method supports XKO0:, XTl: and XT2: lines. A program
that uses this method need not know the specific line type that the
call is dialed on. To set up the system to support an autodial modem
on XKO0: you must define a translate table as the XK0: device.

The translate table contains three parts:
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@ The first part defines a set of character translations.
® The second part defines the start sequence for the autodial modem.

® The third part defines the end sequence.

The first part of the translate table defines a set of character
translations that can occur during the dial operation. This allows
you to substitute graphics characters for control characters in the
phone number; also, it allows you to remove format characters from the
phone number. (The normal format characters for a phone number are
e,y "(r,"y","=" and " ". An example is [12] (345) 678-9012.)

You can set the translate table either by calling the Base System
routine CCMTT (see "Base System Services" later in this chapter), or
executing the PRO/Communications Setup Utility (see
"PRO/Communications Services" later in this chapter).

By default (that is, if you do not override the default translate

table), the XK0: device assumes that a DIGITAL DF03 autodial modem is
attached.

Note that any of the parts of the table can be empty. Look in the
user handbook for the start and end sequence of the particular
autodial modem you are using. The translate table as stored and
returned by the CCLCRP and CCLCRG routines begins at the first
count-byte.

2.2 BASE SYSTEM SERVICES

The Base System Services include an asynchronous driver (XKDRV) for
the Communication Port, as well as a communication service library
(COMLIB). To perform communications operations, you can either issue
QIO requests directly to the XKDRV (see the P/0OS System Reference
Manual), or call the routines in COMLIB.

If you are writing your program in a high level language, it is best
to use the COMLIB routines.

The Base System Services allow you to set up and control a telephone
connection for data communication. Additionally, the Base Services
allow you to handle voice communication if you install the optional
Telephone Management System (TMS).

The following sections describe the Base System startup and the Base
System routines.
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2.2.1 Base System Startup
When you power up a Professional and boot P/0S, a Base System startup
program executes. This program loads the asynchronous driver, XKDRV,

and sets up the default line characteristics. The program is present
on all systems.

2.2.2 Base System Routines

This section describes the communications routines that DIGITAL
provides with the P/0OS operating system.

2.2.2.1 Attach Line (CCATT and CCATA) - There are two attach
routines. The CCATA routine attaches a line and declares an AST
routine that your application uses for unsolicited events. The CCATT
only attaches the 1line. The caller specifies the AST routine that
CCATA uses.
Format:

CCATT (status, lun)

CCATA (status, lun, ast, param)
status A two-word status block as described in Section 2.1.1.
lun The logical unit number for the communication line.

ast The entry point for an unsolicited event AST.

param A number that identifies this line as the input source upon
entry to an unsolicited event AST routine.

Status:
CS.SUS Successful
CE.PRM Service call parameter error
CE.DIR RSX Directive error
Second status word contains the DSW
CE.IER I/0 Termination error
Second status word contains the IOSB first word
CE.IEA Internal error
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Note:

The routines CCATT and CCATA issue asynchronous QIOs to perform the
attach, which always completes immediately. However, if another task
has attached the line prior to your request, you receive the status
return code CE.IEA, with the second status word equal to zero. The
zero indicates that the attach request will pend until the 1line is
free. When the line is free, the driver updates the status parameters
with the completion status of the attach QIO (that 1is, the driver
asynchronously writes the IOSB to the status block).

To avoid data corruption upon completion of the attach, you might want
to use a separate status block when calling CCATT or CCATA.

2.2.2.2 Detach Line (CCDET) - This routine detaches a line previously
attached by the CCATT or CCATA routines.

Format:
CCDET (status, lun)

status A two-word status block as described in Section 2.1.1.

lun The logical unit number for the communication line.
Status:

Cs.sucC Successful

CE.PRM Service call parameter error

CE.DIR RSX Directive error

Second status word contains the DSW

CE.IER I/0 Termination error
Second status word contains the IOSB first word

CE.IEA Internal error

2.2.2.3 Set Line Characteristics (CCSMC) - This routine modifies line
characteristics to the required settings. The routine writes the
characteristics stored in the 1db parameter (see the call line) to the
appropriate driver.



Format:

status
lun

1db

Status:
Cs.SuC
CE.PRM

CE.DIR

CE.IER

CE.IEA

2.2.2.4
current

Format:

status
lun

1db

Status:
Cs.SucC
CE.PRM

CE.DIR

CE.IER

BASE SYSTEM SERVICES

CCSMC (status, lun, 1db)
A two-word status block as described in Section 2.1.1.
The logical unit number for the communication line.

The 1line descriptor block containing the new
characteristics. The block size must be 16 bytes.

Successful
Service call parameter error

RSX Directive error
Second status word contains the DSW

I/0 Termination error
Second status word contains the IOSB first word

Internal error

Get Line Characteristics (CCGMC) - This routine returns
line characteristics for the specified line.

CCGMC (status, lun, 1db)
A two-word status block as described in Section 2.1.1.

The logical unit number for the communication line.

line

the

A buffer into which the line characteristics may be returned

in 1db format. The buffer size must be 16 bytes.

Successful
Service call parameter error

RSX Directive error
Second status word contains the DSW

I/0 Termination error
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Second status word contains the IOSB first word

CE.IEA Internal error

2.2.2.5 Get/Put Line Configuration Record (CCLCRG and CCLCRP) - You
can use these routines to retrieve and modify the line configuration
record for the specified line.
Format:

CCLCRG (status, dev, unit, 1db, ttble)

CCLCRP (status, dev, unit, 1ldb, ttble)

status A two-word status block as described in Section 2.1.1.

dev A two-byte ASCII string containing the device mnemonic.
unit The unit number in binary.
1db The line descriptor block. The block size must be 16 bytes.

ttble A 64-byte translate table for converting internal telephone
numbers to a format accepted by an autodial modem. The table
begins at the first count-byte.

Status:
CS.sucC Successful
CS.NTB Successful, no translate table defined
CE.PRM Service call parameter error
CE.DIR RSX Directive error
Second status word contains the DSW
CE.RMS File I/0 error
PRO/RMS-11 error code passed in second word
CE.IEA Internal error
Notes:

These routines perform file I/0 to the communications setup data file.
(This file stores default line characteristics, translate tables, and
other information used by the communications services.) In order to
perform the file 1I/0, you must assign a logical unit number to the
setup data file. 1Insert the following global definition command in
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your PAB command (.CMD) file:
GBLDEF = CMSLUN:lun

where "lun" is the logical unit number that the system associates with
the communications setup file.

See the section on command files in this manual for further
information. Also, see the description of GBLDEF 1in the
RSX-11M/M-PLUS Task Builder Manual.

If you specify "ttble" without having previously defined a translate
table, CCLCRG assigns the value zero to the first three bytes of the
translate table buffer. No status return indicates this condition.

You can set up a translate table either by calling CCLCRP or by using
the PRO/Communications application to "Set modem characteristics."

2.2.2.6 Set Translate Table (CCMTT) - This routine allows you to set
a translate table when you are using an autodial modem.

Format:
CCMTT (status, lun, ttble)
status A two-word status block as described in Section 2.1.1.
lun The logical unit number for the communication line.
ttble A 64-byte translate table for converting internal telephone

numbers to a format accepted by an autodial modem. The table
begins at the first count-byte.

Status:
Cs.sucC Successful
CE.PRM Service call parameter error
CE.DIR RSX Directive error
Second status word contains the DSW
CE.IER I/0 Termination error
Second status word contains the IOSB first word
CE.IEA Internal error
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2.,2.2.7 Dial Call (CCDIAL) - This routine dials a call in data mode
on a designated communication line. The type of call you establish
(voice or data) depends on the current 'data mode' of the device. Use
the CCSMC routine to set the data mode.

Format:

CCDIAL (status, lun, tel, len, efn, iosb, tmo)

status A two-word status block as described in Section 2.1l.1.

lun The logical unit number for the communication line.

tel A string up to 32 bytes long representing a telephone number.

len The length of the telephone number.

efn An event flag the system sets on completion of the operation,
or zero if you perform the operation synchronously.

iosb A double-length array used as an IOSB.

tmo The time out period for the dial to complete. Specify the

value as follows:

bits 0-7 Number of ten-second intervals, up to 255 decimal
bits 8-15 Number of one-second intervals, up to 255 decimal
The longest possible time out interval that you can specify is
255 decimal seconds. If the time out value is larger than 255

decimal seconds, the routine uses 255 seconds.

If you do not specify tmo, the QIO terminates immediately.

Status:
Cs.sucC Successful
CE.PRM Service call parameter error
CE.DIR RSX Directive error
Second status word contains the DSW
CE.IER I/0 Termination error
Second status word contains the IOSB first word
CE.IEA Internal error
Note:
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Before issuing the dial, the driver raises DTR and RTS. These may be
dropped depending upon the termination status of the dial, as
described in the following paragraphs.

If you specify a zero time out (or no time out parameter), the driver
waits 60 seconds to establish carrier. 1If, at the end of this period
carrier is not raised, then DTR and RTS are dropped.

If you specify a non-zero time out, the request completes after the
time out period or after a connection is established. TIf the time out
period expires, then the driver drops DTR and RTS and the routine
returns an IE.DNR error in the first word of the I/0 status block. 1If
the modem raises carrier before the time out period expires, the
routine returns IS.SUC in the first word of the I/0 status block.

When dialing a call, the driver automatically deletes the format
effectors. These 1include left and right parentheses, the dash, and
the space character. The driver also inserts the appropriate start
and end codes for a DFO03 modem, provided that you use the default
translate table. For other types of format effector editing, or for
support of autodial modems with different start/end codes, you must
set up a new translate table (see the description of the CCMTT routine
earlier in this chapter).

2.2.2.8 Answer Call (CCANS) - This routine answers a <call on the
specified telephone 1line in data mode. The routine answers the call
in the current mode of the line (voice or data).

Format:

CCANS (status, lun)

status A two-word status block as described in Section 2.1.1.

lun The logical unit number for the communication line.
Status:

Cs.sucC Successful

CE.PRM Service call parameter error

CE.DIR RSX Directive error

Second status word contains the DSW

CE.IER I/0 Termination error
Second status word contains the IOSB first word

CE.IEA Internal error
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Notes:

If no connections occurs within 60 seconds, the routine returns an
error status. You should call this routine in response to a "ring
indicator” unsolicited event.

In the case of a TMS line where the call has already been established
in voice mode, this routine causes the TMS software to connect the
designated modem in 'answer' mode when a change mode command is issued
to place the 1line in ASYNC mode. The corresponding party must have
placed their modem in 'originate' mode. (Use the CCORG routine,

followed by a change mode to ASYNC, to place a modem in originate
mode.)

The converse of this is also true. That is, to change a 1line from
ASYNC mode to voice mode, use the following procedure:

1. Use CCPTGV to indicate that the line is not to be disconnected
when carrier loss occurs.

2. Use CCMODE to set the desired mode, which does not take effect
until you issue a CCANS or CCORG call.

3. Use CCANS or CCORG to effect the mode change.

2.2.2.9 Originate Call (CCORG) - This routine initiates the
connection in originate mode, once the 1line has already been
connected. You can use the routine to determine whether or not a
connection currently exists, or to raise DTR and RTS before making a
manual connection.
Format:

CCORG (status, lun, efn, iosb, tmo)
status A two-word status block as described in Section 2.1.1.

lun The logical unit number for the communication line.

efn An event flag the system sets on completion of the operation,
or zero if you perform the operation synchronously.

iosb A double-length array to be used as an IOSB.

tmo The optional time out parameter. See the description of the
tmo parameter in the description of CCDIAL.

Status:
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Cs.sucC Successful
CE.PRM Service call parameter error
CE.DIR RSX Directive error

Second status word contains the DSW

CE.IER I/0 Termination error
Second status word contains the IOSB first word

CE.IEA Internal error
Notes:

If you you do not specify a time out parameter, the driver raises DTR
and RTS. You can then initiate a manual connection in the normal
manner. If you have specified that the line has a modem, DTR is not
raised wuntil you issue CCORG with no time out parameter. When using
CCDIAL, the driver automatically raises DTR before dialing a call.

If you specify a =zero time out parameter, the request completes
immediately. When carrier is down, the driver drops DTR and RTS and
the routine returns an IE.DNR error in the first word of the IOSB.
When carrier 1is up, the routine returns IS.SUC in the first word of
the IOSB.

If you specify a non-zero value in time out, the request completes
either after the time out period or after a connection is established.
If the time out period expires, the driver drops DTR and RTS and the
routine returns an IE.DNR error in the first word of the IOSB. 1If
carrier is up (or comes up before the time out period expires), the
routine returns IS.SUC in the first word of the IOSB.

2.2.2.10 Hangup a Call (CCHNG) - This routine disconnects a call
previously established on a specified line.

Format:
CCHNG (status, lun)

status A two-word status block as described in Section 2.1.1.

lun The logical unit number for the communication line.
Status:

CS.sucC Successful

CE.PRM Service call parameter error
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CE.DIR RSX Directive error
Second status word contains the DSW

CE.IER I/0 Termination error
Second status word contains the IOSB first word

CE.IEA Internal error

Note:

The driver drops DTR and RTS when CCHNG executes.

2.2.2.,11 Transmit Data (CCTXD) - This routine transmits a data buffer
to the destination system at the other end of a communication line.
The routine delivers the data to the remote system as a character
string with no intermediate line protocol.
Format:

CCTXD (status, lun, efn, iosb, stadd, size)
status A two-word status block as described in Section 2.1.1.

lun The logical unit number for the communication line.

efn An event flag the system sets on completion of the operation,
or zero if you perform the operation synchronously.

iosb A double-length array used for the IOSB.

stadd A buffer that contains the data to be transferred.

size An integer specifying the amount of data to be transferred.
Status:

Cs.sucC Successful

CE.PRM Service call parameter error

CE.DIR RSX Directive error

Second status word contains the DSW

CE.IER I/0 Termination error
Second status word contains the IOSB first word

CE.IEA Internal error
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2,2.2.12 Receive data (CCRXD) - This routine reads data from a
communication 1line. You can either read all the data currently
buffered in the driver or wait a specific period of time and read all
the data accumulated up to that point. Alternatively, you can read a
fixed amount of data from the line. Input always terminates when your
buffer becomes full. The driver has a limited amount of buffer space.

If you specify XON/XOFF support, the driver transmits XOFF when the
buffer becomes three-quarters full XON when the buffer is emptied to
the one-quarter point.

If the buffer becomes full, additional characters are lost. Note that
the amount of data received is in the second word of the IOSB.

Format:

CCRXD (status, lun, efn, iosb, stadd, size, tmo)
status A two-word status block as described in Section 2.1.1.
lun The logical unit number for the communication line.

efn An event flag the system sets on completion of the operation,
or zero if you perform the operation synchronously.

iosb A double-length array for the IOSB.
stadd A buffer into which the routine can place the data.
size An integer specifying the input buffer size.

tmo If you do not specify this parameter, input 1is not complete
until 'size' characters have been written to the buffer.

If 'tmo' 1is zero, the request returns immediately after
transferring as many characters as are available up to the
input buffer size. If 'tmo' is not equal to zero, the request
completes after the time out period specified. See CCDIAL for
the format of 'tmo.'

Status:
Cs.sucC Successful
CE.PRM Service call parameter error
CE.DIR RSX Directive error
Second status word contains the DSW
CE.IER I/0 Termination error

Second status word contains the IOSB first word

2-18



BASE SYSTEM SERVICES

CE.IEA Internal error

Note:

In either of the DTMF modes, the touch tone keys are presented as data
characters. Further, in CODEC mode the use of the touch tone keys is
signaled via an auxiliary keyboard, unsolicited input AST.

2.2.2.13 Flush Input Buffer (CCFLSH) - This routine flushes the input
buffer for the specified communication line.

Format:
CCFLSH (status, lun)

status A two-word status block as described in Section 2.1.1.

lun The logical unit number for the communication line.
Status:

CS.sucC Successful

CE.PRM Service call parameter error

CE.DIR RSX Directive error

Second status word contains the DSW

CE.IER I/0 Termination error
Second status word contains the IOSB first word

CE.IEA Internal error

2.2.2.14 Generate Break (CCBRK) - This routine generates a break or a
long space on the 1line.

Format:
CCBRK (status, lun, brk)

status A two-word status block as described in Section 2.1.1.

lun The logical unit number for the communication line.
brk Specify 0 to send a break. Specify 1 to send a long space.
Status:
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Cs.sucC Successful
CE.PRM Service call parameter error
CE.DIR RSX Directive error

Second status word contains the DSW

CE.IER I/0 Termination error
Second status word contains the IOSB first word

CE.IEA Internal error

2.2.2.15 Kill Transfer (CCKILL) - This routine kills any outstanding
transfers. You can use it only with asynchronous I/0 transfers. The
outstanding transfer terminates in the normal manner (the system sets
the event flag you specified at initiation).
Format:

CCKILL (status, lun)

status A two-word status block as described in Section 2.1.1.

lun The logical unit number for the communication line.
Status:

Cs.sucC Successful

CE.PRM Service call parameter error

CE.DIR RSX Directive error

Second status word contains the DSW

CE.IER I/O0 Termination error
Second status word contains the IOSB first word

CE.IEA Internal error
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2.3 PRO/COMMUNICATIONS SERVICES
PRO/Communications services consist of:
e an application that you can invoke from the P/0OS menu system.

@ a set of utility programs that you can call from your application
program.

@ a set of routines that allow you to perform Phone Book and File
Transfer operations.

As with the Base System Services, you can access PRO/Communications
services by calling the COMLIB routines.

The following sections describe PRO/Communications startup, the
utility programs you can execute, and the routines that allow you to
perform Phone Book and File Transfer operations.

2.3.1 PRO/Communications Startup

When you install PRO/Communications on the Professional, the system
automatically copies the utility programs to the directory [ZZCOMM],
together with menu, message and help files. Also during installation,
the system creates a directory to hold the PRO/Communications
application. This application generates a menu through which you can
select the various utility programs.

Once you have installed PRO/Communications on your system, every time
you power up a Professional and boot P/0S, a PRO/Communications
Startup Program executes. It performs the following operations:

@ loads the TMS driver, if you have installed the TMS hardware on
the system

e sets up the default line characteristics for the TMS lines
e starts up the background File Transfer Subsystem.

The PRO/Communications Startup Program is present on your system only
if you have installed PRO/Communications.

2.3.2 PRO/Communications Utility Programs
Any application program can use the PRO/Communications utilities. If

you install PRO/Communications on the machine, the system installs all
utility programs as part of the startup procedure.
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The utility programs supplied with PRO/Communications are:

@ Communications Setup - allows the user to specify parameters that
control the functioning of the communications services. To allow
users to change the parameters, your application program can
either invoke this utility or call the Base System routines.

@ Terminal Emulator - allows the Professional to act as a VTI102,
VT125, VT52 or native mode terminal connected to a host operating
system. Your program can invoke the terminal emulator to allow
the wuser to communicate with a host system. The host system, in
turn, can terminate the emulator and return control to the
application.

® Call Services - allows users to dial and answer calls, using
either TMS or an autodial modem attached to the Communication
Port. This utility runs a call control task that you can wuse to
make connections via entries stored in the Phone Book.

@ Phone Book Maintenance - allows users to maintain the phone book.
The phone book 1is a file containing information about how to
connect a Professional 350 to another computer system. Note that
the routines vyou can use to access the phone book do not allow

maintenance. The phone book runs two programs as tasks: a file
maintenance program and a server program that reads or displays
entries in the phone book. You can call the server program

through the phone book services.

Each of the wutility programs has a wuser interface. See the
Pro/Communications Manual for a description of the utilities and their
user interfaces. Also, see the Terminal Subsystem Manual for
additional details on the terminal emulator.

You use the CCSPWN routine (see below) to make a request to initiate a
utility.

2.3.2.1 Spawn Communications Utility (CCSPWN) - This routine spawns a
PRO/Communications wutility task. On termination the routine returns
the exit status to the requestor.
Format:

CCSPWN (status, name)

status A two-word status block as described in Section 2.1.1.

name A four-byte string that identifies the requested utility.
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EMUL Terminal Emulator

CSET Communications Setup

CALL Call Services

PHNE Phone Book Maintenance
Status:
Cs.SUC - Successful
CE.PRM - Service call parameter error
CE.DIR - RSX Directive error

Second status word contains the DSW

CE.IEA - Internal error
Note:

In the case of a successful return, the routine returns the exit
status of the utility in the second status word, as follows:

1. - Successful

2-4 - Error exit

5-9, - Unused

9. - MAIN SCREEN key was used to terminate program
10. - EXIT key was used to terminate program

2.3.3 Phone Book Services
The services described in this section allow an application to read
specified entries from the phone book, or display the phone book and

allow the user to select an entry. To perform phone book maintenance,
you must use the phone book maintenance program.

2.3.3.1 Get Phone Book Record (CPHREC) - This service returns a
specified record from the phone book.

Format:
CPHREC (status, name, number, numlen, descr, descrlen, 1ldb)
status A two-word status block as described in Section 2.1.1.

name A 15-byte, space-filled string in which you specify the name
of the entry to be retrieved.

number A string in which the routine returns the telephone number.
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The string can be up to 48 bytes.

numlen An integer the routine returns indicating the length of the
telephone number.

descr A string in which the routine returns the description stored
in the phone book. The string can be up to 40 bytes.

descrlen The length of the description string.
1db The line descriptor block, a l6-element byte string in which

the routine returns the line characteristics required to set
up the call.

Status:
Cs.sucC - Successful
CE.PRM - Service call parameter error
CE.DIR - RSX Directive error
Second status word contains the DSW
CE.IER - I/0 Termination error
Second status word contains the IOSB first word
CE.NNF - Name not found
CE.IEA - Internal error
Note:

If you call this routine with a blank name parameter, it functions
identically to CPHSEL.

2.3.3.2 Select Phone Book Entry (CPHSEL) - This service displays all
the phone book entries and allows the user to select a specific entry
from those available.

Format:
CPHSEL (status, name, number, numlen, descr, descrlen, 1ldb)
status A two-word status block as described in Section 2.1.1.
name A 15-byte string in which the routine returns the name of
the entry to be retrieved.
number A string in which the routine returns the telephone number.
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The string can be up to 48 bytes.

numlen An integer the routine returns indicating the length of the
telephone number.

descr A string in which the routine returns the description stored
in the phone book. The string can be up to 40 bytes long.

descrlen The length of the description string.

1db The line descriptor block, a l6-element byte string in which
the routine returns the line characteristics required to set
up the call.

Status:
CS.SsuC -~ Successful
CE.PRM - Service call parameter error
CE.DIR - RSX Directive error
Second status word contains the DSW
CE.IER - 1I/0 Termination error
Second status word contains the IOSB first word
CE .NNF - Name not found
CE.IEA - Internal error
CE.CTB - CTAB display error (empty phone book)

2.3.4 File Transfer Services

This section describes services that allow you to use the File
Transfer Subsystem. Using the File Transfer Subsystem, you can
transfer files between Professionals through callable service
routines. (Note that PRO/Communications already includes a
Professional-to-Professional file transfer application, which itself
uses the File Transfer Subsystem.)

The File Transfer Subsystem consists of the following components:

e Communications Manager Program - controls the initiation and
termination of the file transfer programs.
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@ File Transfer Server - executes in response to a request from
another system to initiate a file transfer. The server
communicates with the "host" program to perform a file transfer.
The host program currently runs on RSX-11M/11M+, VMS or the
Professional.

e File Transfer Host Program - initiates a file transfer. It
communicates with the server program.

® Listener Program - monitors the following communication 1lines in
the background: the Communication Port, TMS line 1 and TMS line
2, The program monitors lines in data mode only for ASYNC
transfers. When the Professional receives unsolicited ASYNC data
over a monitored line, the listener program attempts to interpret
the data as an ANSI escape sequence, provided the line is not
currently attached and no outstanding reads are present. The
listener processes only file transfer requests.

You can initiate a file transfer to the Professional either when the
Professional 1is 1in terminal emulation mode or when the listener
intercepts the file transfer escape sequence. The latter case
constitutes a background transfer.

The File Transfer Subsystem always runs asynchronously 1in the
background; however, the program issuing calls to it can either
synchronize with each call to the Susbsystem or run file transfer
operations asynchronously.

2.3.4.1 File Transfer Initiation Protocol - Receipt of the escape
sequence initiates file transfer. The escape sequence is:

ESC [ 1 ! 7

Prior to sending the escape sequence, the file transfer host program
tries to determine if the Professional 1is able to perform the
transfer. It does this by sending a device status request (DSR):

ESC [ 5 n

The Professional must respond with a "ready, no malfunctions" response
report:

ESC [ 0 n

After accepting the file transfer escape sequence, your application
should request the file transfer server task. At the end of the file
transfer, a further DSR escape sequence will be received and the
"ready, no malfunctions" report described above must be returned.
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2.3.4.2 Attaching the file transfer Subsystem - In order to initiate
a file transfer, the requesting task must attach the File Transfer
Subsystem. This applies both to transfers initiated by the local
system and requests to activate the server in response to requests
from a remote system. Because of processor limitations, only one file
transfer can be active in the system at any time. If another task has
alread attached the File Transfer Subsystem, the Subsystem rejects
further requests for attachment. The process of attachment informs
the File Transfer Subsystem of the 1line on which it performs the
transfer. Also, attachment can optionally send a password to the
remote system (if the local system is the initiator).

2.3.4.3 Releasing the file transfer Subsystem - You automatically
release the File Transfer Subsystem upon terminating the task that
attached it. Also, you can explicitly request the release of the
Subsystem (using the FTDET routine) . Note that any queued requests
continue to be processed even if you have released the Subsystem.

2.3.4.4 Synchronous and Asynchronous Operations - A program that
initiates an operation to the File Transfer Subsystem has two options.
It either can wait for the operation to complete, or can synchronize
with the return message at a later point in time. This is called an
asynchronous operation; you can use it to initiate multiple file
operations.

Each call to the file transfer services (except FTDET) results 1in a
message sent to the File Transfer Subsystem. For each message sent,
the Subsystem returns a response to the requesting task (unless
suppressed) . You can synchronize these responses by calling the
FTSYNC routine. Use the 'msgid’' parameter to identify the response to
the requesting task.

2.3.4.5 File Transfer Synchronization - The file transfer service
calls contain 'reply' and 'sync’ parameters to enable synchronization
between your application program and the File Transfer Subsystem.
Calls to the file transfer routines that contain a 'reply' parameter
cause action messages to be sent to the File Transfer Subsystem. The
Subsystem generates response messages depending on the value you
specify for 'reply.' These messages are passed using the wvariable
send/receive data directives. You can synchronize the caller with
response messages from the Subsystem by either setting the 'sync'’
parameter when issuing a call and setting the reply flag to 2 (running
the Subsystem synchronously), or calling the FTSYNC routine, which
also uses the 'sync' parameter.
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In either case, setting the 'sync’ flag causes the calling task to
stop for a response message from the File Transfer Subsystem. The
user's impure data area holds the response; you can access it by
calling FTUNPK.

The possible values for 'reply' are:

Bit(s) Value Meaning

0-1 0 No response message.

1 Response message requested.

2 Response message and unstop requested.
File Transfer Subsystem will issue unstop
directive for requesting task. You

must use this value if sync flag = 1.

Do not write message to system message board.
Write message to system message board.

Write message to system message board only
on error.

3 Write message to system message board only

if successful.

N = O

15 Reserved.

(o8]
I

NOTE
The File Transfer Subsystem writes messages to the

system message board when a task that has requested a
response message has exited.

2.3.4.6 Set Up File Transfer Options (FTOPTG and FTOPTP) - Two
routines allow you to configure the file transfer options for
automatic file transfer initiated by a remote system. The routine
FTOPTG returns the current option settings; the routine FTOPTP
modifies the current option settings.
Format:

FTOPTG (status, flags, pswrd, vol, direc, max_file)

FTOPTP (status, flags, pswrd, vol, direc, max_file)
status A two-word status block as described in Section 2.1.1.

flags Option Flags:

bit 0 1 Enable remote file copy
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pswrd

vol

direc

max_ file

Status:
Cs.SsucC
CE .PRM

CE.RMS

CE.IEA
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0 Disable remote file copy

bit 1 1 Enable remote file receive
0 Disable remote file receive
bit 2 1 Supersede existing files
0 Do not supersede existing files
bit 3 1 Enable password security
0 Disable password security
bit 4 Local delete enabled

1
0 Local delete disabled
Bits 5 through 15 are reserved.

A nine-character password to be used by a remote

Professional. It must be space filled if you have disabled
password security.

A l12-character name of the volume to which the File Transfer
Subsystem places files received from another Professional.
The Subsytem uses this parameter only if the incoming file
specification contains no volume specification.

A nine-character name of the directory into which the File
Transfer Subsystem places files being received from another
Professional. The Subsystem uses this parameter only if the
incoming file specification contains no directory
specification.

A double-length integer specifying the maximum size, in

blocks, of a local file that the remote Professional can
create. Note that a zero value indicates no limit.

Successful
Service call parameter error

File I1/0 error
PRO/RMS-11 error code passed in second word

Internal error

NOTE
These routines perform file I/0 to the communications
setup data file. (This file stores default line
characteristics, translate tables, and other
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information wused by the communications services.) In
order to perform the file I/0, you must assign a
logical wunit number to the setup data file. You do
this by 1inserting the following global definition
command in your PAB command (.CMD) file:

GBLDEF = CM_$LUN:lun

lun 1is the 1logical wunit number that the system
associates with the communications setup file.

See the section on command files in this manual for
further information. Also, see the description of
GBLDEF in the RSX-11M/M-PLUS Task Builder Manual.

2.3.4.7 Attach File Transfer Subsystem (FTATT) - This routine
attaches the designated line to the issuing task for use with the File
Transfer Subsystem. You must call this routine prior to invoking any
of the other File Transfer Subsystem routines, except as noted in the
routine definitions. The issuing task <can optionally specify a
password to gain access to the remote system.

Format:

status
dev
unit
reply

msgid

sync

PSWD

paswrd

FTATT (status, msgid, reply, sync, dev, unit, 'PSWD', paswrd)
A two-word status block as described in Section 2.1.1.

A two-byte ASCII string containing the device mnemonic.

The unit number.

A reply flag.

An unsigned integer that identifies the return message for
this call.

A synchronization flag: an integer that determines whether or
not the calling program will stop if no response message is
queued.

0 - Do not stop for response
1 - Stop for response message

An optional keyword that specifies the presence of a password
parameter immediately following.

A optional nine-byte string containing the password for the
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remote system, space-filled. You must immediately precede
this parameter with the PSWD keyword.

Status:
Cs.sucC - Successful
CE.PRM - Service call parameter error
CE.DIR - RSX Directive error
Second status word contains the DSW
CE.IEA - Internal error
Notes:

If a task issues to calls to FTATT without an intervening call to
FTDET, an error occurs on the second call to FTATT.

2.3.4.8 File transfer Operation Request (FTOPRN) - This routine
issues file operation requests to the File Transfer Subsystem. The
routine allows you to: transfer files between systems, determine the
status of file transfers currently in progress, or abort the current
transfer. You can specify only one file operation request in any call
to the routine.

Format:
FTOPRN (status, msgid, reply, sync, request)
The format of a request is:
'ABRT’,
'STAT' ,
'SEND’', fspecl, lenl, fspec2, len2
'READ', fspecl, lenl, fspec2, len2
'DELE', fspecl, lenl

status A two-word status block as described in Section 2.1.1.

msgid An unsigned integer that identifies the return message for
this call.

reply Reply flags.

sync synchronization flag: an integer that determines whether or
not the calling program will stop if no response message is
queued.



ABRT

STAT

SEND

READ

fspecl

lenl

fspec2

len2

DELE

fspecl

lenl

Status:
Cs.sucC
CE.PRM
CE .UNO
CE .MFE

CE.IMO
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0 - Do not stop for response
1 - Stop for response message

allows you to abort the current file operation. If no file
operation 1is in progress, the routine returns an error in the
'status' parameter.

causes the routine to return statistics on the current file
transfer operation to the <caller. You <can access the
statistics via the FTUNPK routine.

allows you to transfer files to the remote system. You can
use only a single file specification (no wild cards).

allows you to transfer files from the remote system. You can
use only a single file specification (no wild cards).

A string buffer holding the file specification of the file to
be transferred.

The length of 'fspecl.’

A string buffer holding the destination file specification of
the file to be transferred.

The length of 'fspec2.' By default, the destination file has
the same name and type as 'fspecl.' If no change is required,
'len2' should be zero. If you want to place the file on a
specific device or in a specific directory, you must specify
'fspec2'; otherwise, the routine uses the system's default
destination.

allows you to delete a file at a remote system. You can
specify only a single file specification (no wild cards).

A string buffer holding the file specification of the file to
be deleted.

The length of 'fspecl.’

- Successful

- Service call parameter error
- Unsupported message option

- Message format error

- Operation Rejected
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CE .MSC - Message type out of sync
CE .DDC - DDCMP error
CE .RMS - File I/0 error
RMS Error code passed in second word.
CE.NFT - No file transfer
CE.IEA - Internal error

£
E

2.3.4.9 Notify On Incoming File (FTNTFY) - This routine requests the
File Transfer Subsystem to notify a specified task when a file is
received from a remote system. Upon arrival of each file, the
Subsystem sends a duplicate of the response message that it returns to
the task requesting the server activation. This indicates the full
specification of the incoming file and termination statistics.

Format:

FTNTFY (status, msgid, reply, sync, notify,
'TASK', taskid, 'CNCL')

status A two-word status block as described in Section 2.1.1.

msgid An unsigned integer that identifies the return message for
this call.

reply Reply flags.

sync Synchronization flag: an integer that determines whether or
not the <calling program stops if no response message is
queued. This parameter applies only to the File Transfer
Subsystem's initial verification to indicate acceptance of the
request.

0 - Do not stop for response
1 - Stop for response message

notify Notification flag: an integer that determines how the File

Transfer Subsystem notifies the task that the specified file
has arrived.

1 - Send the notification message to the specified task.
2 - Send notification message and unstop the specified task.
3 - Send the notification message using the request and
connnect directive.
TASK requests the File Transfer Subsystem to direct notification
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messages to the task specified in 'taskid’'. 1If you omit this
option, the routine by default uses the current task name.

taskid Task to be notified in RAD50 format

CNCL cancels previous requests for file transfer notification. The
only other optional parameter that you can use with 'CNCL' is
'TASK.'

Status:

Cs.sucC - Successful

CE.IMO - Operation Rejected

CE .PRM - Service call parameter error

CE.IEA - Internal error

CE.DIR - RSX Directive error

Second status word contains the DSW
Notes:

The File Transfer Subsystem sends response messages to the specified
task. You can interpret these messages by using the FTSYNC and FTUNPK
routine to access the file name and termination statistics of the file
received. Setting the 'sync' flag when calling FTSYNC requires having
used a notification flag = 2. The original 'msgid' you specify when
calling FTNTFY is preserved in all subsequent notification messages.
The task being notified need not be active.

2.3.4.10 Synchronize with file transfer (FTSYNC) - Use this routine
to synchronize your task with an asynchronous request previously
issued by a call to FTATT, FTDET, FTOPRN or FTNTFY. It places a
response message from the File Transfer Subsystem into the calling
program’'s impure data area. You should immediately unpack the
response message by calling FTUNPK.
Format:

FTSYNC (status, msgid, sync)
status A two-word status block as described in Section 2.1.1.

msgid A message identifier that the File Transfer Subsystem returns.
You pass this parameter in the original call.

sync Synchronization flag: an integer that determines whether the
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program stops if no message is currently queued.

0 - Do not stop.

1 - Stop for response message.
Status:
Cs.sucC - Successful
CE.PRM - Service call parameter error
CE.IMO - Operation Rejected
CE.STU - File transfer startup in progress
CE.IEA - Internal error

2,3.4.11 Unpack File transfer message area (FTUNPK) - This routine
unpacks the message components from the impure data area. You specify
each message component with a keyword. Note that the calling task
need unpack only those components that are of interest to it. You
must immediately precede a call to FTUNPK with a call to FTSYNC.

NOTE

Any call to the other communication service routines
between <calls to FTSYNC and FTUNPK can overwrite the

response message held in the application’s impure data
area.

Format:

FTUNPK (status, 'SIZE’', filesize,
'FILE', fspec, len,
'BLCK’, blcknum,
'DEVC’, dev,
'UNIT’, unit,
'TIME’, elpstim,

'OPER’, operation )
status A two-word status block as described in Section 2.1.1.
SIZE returns a double-length integer indicating the size of the

file you are transferring.

filesize A double-length integer into which the routine places the
file's size.



FILE

fspec

len

BLCK

blcknum

DEVC

dev

UNIT
unit
TIME

elpstim

OPER

operation

Status:
Cs.sucC
CE.PRM
CE.IMO
CE.MSC

CE.IEA
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returns the name of the current file on which you are

performing the file operation.

place the file
This buffer

A buffer into which the routine can
specification of the file being transferred.
should be at least 50 bytes long.

The length of the file specification returned in the 'fspec’
buffer.

returns the current block number of the file vyou are

transferring.

A double-length integer that receives the current block
number of the file you are transferring.
option returns the device mnemonic for the current file

operation.

A two-byte ASCII string that receives the device mnemonic.
returns the unit number for the current file operation.

An integer that receives the unit number.

returns the elapsed time for the current file transfer.

A double-length integer that receives the elapsed time 1in

seconds.
returns the current file operation.

A single-length integer that receives the code for the

operation in progress:

- READ
- SEND
LOCAL DELETE
REMOTE DELETE

> W N -
I

- Successful

- Service call parameter error
- Operation Rejected

- Message type out of sync

- Internal error

N
|
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2.3.4.12 Detach File Transfer (FTDET) - This routine detaches the
File Transfer Subsystem from use by the requesting task.

Format:
FTDET (status, msgid, reply, sync)
status A two-word status block as described in Section 2.1.1.

msgid An unsigned integer that identifies the return message for
this call.

reply Reply flags.

Status:
Cs.sucC - Successful
CE.PRM - Service call parameter error
CE.DIR - RSX Directive error

Second word contains the DSW
CE.IEA - Internal error

2.3.4.13 Start File Transfer Server (FTSERV) - This routine requests
the file transfer server on the local system. You should call this
routine in conjunction with initiation of the host file transfer
program,
Format:

FTSERV (status, msgid, reply, sync)

status A two-word status block as described in Section 2.1.1.

msgid An unsigned integer that identifies the return message for
this call.

reply Reply flags.

sync Synchronization flag: an integer that determines whether or
not the calling program will stop if no response message is
queued.

0 - Do not stop for response message
1 - Stop for response message

Status:
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Cs.sucC - Successful
CE .PRM - Service call parameter error
CE.UNO - Unsupported message option
CE .MFE - Message format error
CE.IMO - Operation Rejected
CE .MSC - Message type out of sync
CE.DDC - DDCMP error
CE .RMS - File 1/0 error
RMS Error code passed in second word.
CE.NFT - No file transfer
CE.IEA - Internal error
2.3.4.14 Enable/Disable File Listening (FTLISN) - Calling this

routine with the enable flag set causes the File Transfer Subsystem to
monitor an unattached line for unsolicited data. The listener program
reads wunsolicited data from the specified line. Upon receiving a
valid file transfer request, the listener automatically initiates a
file transfer.

Note that other applications can ATTACH or DETACH the File Transfer
Subsystem; however, the listening task will not be able to initiate
file transfers while the Subsystem is attached.

Format:

FTLISN (status, dev, unit, flag)

status A two-word status block as described in Section 2.1.1.

dev A two-byte ASCII string containing the device mnemonic.
unit The unit number.
flag A flag that indicates the type of request:

0 - Disable listening
1 - Enable listening

Status:
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Cs.sucC - Successful
CS.FLE - File listening already enabled with enable request
CS.FLD - File listening already disabled with disable request
CE.PRM - Service call parameter error
CE.DIR - RSX Directive error
Second word contains the DSW
CE.IEA - Internal error
Note:

If you call FTLISN with just the status parameter, the second status
word contains the current listener status. Bit zero set means
listening is enabled on XKO:.

2.4 TELEPHONE MANAGEMENT SYSTEM (TMS) SERVICES

This section describes services that enable your application program
to control the TMS hardware.

Note the following if you are using CODEC input on a TMS line: TMS
digitizes the voice signal at 4 kilobytes per second, and so you will
lose voice data unless you perform asynchronous I/0 and double buffer
the input requests. Each input request should specify a 4 kilobyte
buffer; this provides 1 second for your application to process the
first buffer before the second buffer fills.

The following sections describe TMS startup and the TMS routines.

2.4,1 TMS Startup

The PRO/Communications application handles TMS startup. See the
section on "PRO/Communications Startup" earlier in this chapter for
details.

2.4.2 TMS Routines

This section describes the routines that you can call to control the
operation of the TMS hardware. Note that you must have installed the
hardware in order to call any of the routines.
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2.4.2.1 Change Mode (CCMODE) - This routine changes the current mode
of the 1line. The line must be attached. Also, the mode change does
not take effect until you issue a CCANS or CCORG call.
Format:

CCMODE (status, lun, mode)

status A two-word status block as described in Section 2.1.1.

lun The logical unit number for the communication line
mode One of the following available mode settings:
0 = VOICE
1 = ASYNC (Modem)
2 = CODEC
3 = DTMF Keypad (Touchtone pass all keys)
Status:
Cs.sucC - Successful
CE.PRM - Service call parameter error
CE.DIR -~ RSX Directive error
Second status word contains the DSW
CE.IER - I/0 Termination error
Second status word contains the IOSB first word
CE.IEA - Internal error
Note:

After calling CCMODE, if you want to change the current mode to ASYNC,
you must establish a connection by calling CCORG. In the case where
your application will be communicating with another TMS unit, one unit
must be in originate mode (using CCORG) and the other TMS unit must be
in answer mode (using CCANS).

2.4.2.2 Auxiliary Keyboard Enable/Disable (CCAUXK) - This routine
enables or disables the auxiliary keyboard for the specified TMS line.
The line must be attached. An AST trap signals input from the
auxiliary keyboard. You must use the CCATA routine to attach the
line.



Format:

status
lun

flag

Status:
Cs.sucC
CE.PRM

CE.DIR

CE.IER

CE.IEA

2.4.2.3
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CCAUXK (status, lun, flag)
A two-word status block as described in Section 2.1.1.
The logical unit number for the communication line

This flag indicates whether the keyboard is
enabled/disabled:

0 - Disabled
1 - Enabled
- Successful

- Service call parameter error

- RSX Directive error
Second status word contains the DSW

- I/0 Termination error

Second status word contains the IOSB first word

- Internal error

Prepare to Go Voice (CCPTGV) - This routine warns

specified TMS 1line that it is about to go into VOICE mode.

not disconnect the call when the change in mode occurs.

be attached.

Format:

status

lun

Status:

Cs.SuC

CE.PRM

CE.DIR

CCPTGV (status, 1lun)
A two-word status block as described in Section 2.1.1.

The logical unit number for the communication line

- Successful
- Service call parameter error

- RSX Directive error
Second status word contains the DSW
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CE.IER - I/0 Termination error
Second status word contains the IOSB first word
CE.IEA - Internal error
Note:

You can call CCHNG to cancel CCPTGV and disconnect the telephone line.

2.4.2.4 Set DTMF escape sequence (CCDTMF) - This routine sets a DTMF
escape sequence on the specified TMS line. The routine returns an
unsolicited event AST trap upon ecountering the sequence. CCDTMF
reports this by setting an event flag if you have used CCATA to attach
the line. The line must be attached.
Format:

CCDTMF (status, lun, dtmf, dtmflen)
status A two-word status block as described in Section 2.1.1.

lun The logical unit number for the communication line

dtmf A string that contains the DTMF escape sequence. The string
terminates with a zero byte.

dtmflen The length of the DTMF escape sequence.

Status:
CS.SUC -~ Successful
CE.PRM - Service call parameter error
CE.DIR - RSX Directive error
Second status word contains the DSW
CE.IER - I/O Termination error
Second status word contains the IOSB first word
CE.IEA - Internal error



CHAPTER 3

FAST INSTALL

Fast Install is a Professional 350 application that allows you to
install an application from a directory on the hard disk. (P/OS
Disk/Diskette Services can install an application from diskette only.)
Fast 1Install is distributed with the Host Tool Kit and the PRO/Tool
Kit on the Application Diskette Builder (ADB) diskette.

To use Fast Install, follow these steps:

l. If you have not already installed Fast Install on your
Professional, do so now. Insert the ADB diskette, select
Disk/Diskette Services, and select 1Install Application. When
finished, remove and store the diskette.

2. Select Fast Install from the menu on which it was installed.

3. Fast Install prompts for the name of your application directory.
Enter it and press DO.

4, Fast Install opens the .INS file and checks the format. If it
finds no errors, Fast Install displays a single-choice menu
consisting of a list of P/0S menus. Select the menu on which you
wish to install your application and press DO.

5. After successful installation, you can run your application £from
the P/0OS user interface.

Notes:

e Fast Install will install P/0S Diskette applications only if the
REQUIRE, OPTIONS, and LOAD lines are commented out. Remember that
you will then be testing a P/OS Diskette application on a hard
disk system.

e If the application directory is not found, or does not not contain
an installation command (.INS) file with the same name,
installation fails.



If a PRO/RMS-11 record error occurs while Fast Install is opening
the .INS file, 1look up the error code in the PRO/RMS-11 manual
set. If you cannot correct the problem, submit a Software
Performance Report (SPR) to DIGITAL; be sure to include the
PRO/RMS-11 error code.

If the .INS file contains an error, Fast Install prints one of the
error messages shown in Appendix A. Fast 1Install and the
Application Diskette Builder parse installation commands the same
way and thus use the same error messages.



CHAPTER 4

FILE CONTROL SERVICES (FCS)

File Control Services (FCS) is a set of file management routines for
use on the RSX-11 family of operating systems. It was designed for
the RSX-11D operating system in the early 1970s, and has been
implemented subsequently for TIAS, RSX-11M, RSX-11M-PLUS, the RSX
Application Migration Executive on VMS, and for the RSX run-time
system on RSTS/E. FCS can be considered the precursor of Record
Management Services (RMS-11), which is implemented on all of the above
systems as well as on P/0S (PRO/RMS-11).

NOTE
FCS is described in detail in the IAS/RSX-11 1I/0

Operations Reference Manual that 1is part of the
RSX-11M/M-PLUS documentation set.

Originally, P/0OS applications could use only PRO/RMS-11 for file
system operations. All applications targeted for P/0S had to use
PRO/RMS-11. Applications which had been written to use FCS had to be
converted to use PRO/RMS-11 instead.

With the release of the PRO/Tool Kit V1.0 and the Host Tool Kit V1.7,
the FCS routine library became part of the P/0OS system module library.
Tool Kit V2.0 includes a vectored FCS resident library. Thus, you can

move applications that wuse FCS to P/0OS without conversion to
PRO/RMS-11.

FCS is included in the Host and PRO/Tool Kits only for the purpose of
moving existing applications to P/0S. Other than this chapter, FCS
not described in the Tool Kit documentation set. Use PRO/RMS-11 when
you write new applications.

FCS does not support as many features of P/0OS as PRO/RMS-11. DIGITAL
will enhance P/0S and PRO/RMS-11 but will not add these enhancements
to FCS. These improvements will 1likely occur in the areas of
networks, logical name handling and the file system. Programs using
FCS will not be able to take advantage of these enhancements.



FEATURES SPECIFIC TO FCS ON P/OS

4.1 FEATURES SPECIFIC TO FCS ON P/OS

FCS for P/OS includes several features not in FCS for RSX-11M and
RSX-11M-PLUS. The names in parentheses following each feature
identify the modules which have been modified to support the feature.
Other modules are the same as in FCS for RSX.

1. Named directories (ASCPPN, DIDFND, DIFND, DIRFND, PARDI, PARSDI)

P/0OS uses directory names consisting of one to nine alphanumeric
characters in the set A to Z, 0 to 9. FCS uses these directory
names also.

The P/0S "current directory", the directory implied if a directory
name is not explicitly specified, is also used by FCS.

In addition to named directories, FCS also recognizes numeric
directories in User Identification Code (UIC) form.

Square or angle brackets can enclose directory specifications.
2. Logical device names (PARSDV)

FCS translates P/0S logical names for devices, volume names for
example, to the appropriate physical device name. However, FCS
does not translate logical names which are not in the form of
device names.

3. VMS-style version numbers (CBTA, ODCVT, PARSFN)

FCS for P/0S uses version numbers in the decimal radix (as opposed
to octal radix). Version numbers can be separated from file types
by a period (or dot ".") or by a semicolon.

4., Other differences (FCSMAC, FCSPRE)

To support named directories and logical device names, the File
Storage Region impure data region ($$FSR2) is larger by 82 bytes
than its size on RSX systems.

5. Standard P/0OS devices

FCS supports all the standard P/0OS devices: the dual RX50
diskette drives as DzZl: and DZ2:, the hard disk drive (if any) as
DWl:, the Professional terminal (keyboard and monitor) as TTl:,
TT: or TI:, and the printer (if any) as LP: or TT2:. The
Professional monitor is supported as a VT1l02-compatible output
device.
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4.2 LIMITATIONS OF FCS ON P/0OS

1.

Support by higher level languages

Programs written in MACRO-11 assembly language <can use FCS.
Programs written in other Tool Kit languages (BASIC-PLUS-2,
COBOL-81, PRO/DIBOL, FORTRAN-77 and PASCAL) do not work with FCS
because the Object Time Systems (OTS) of these languages on P/0S
use PRO/RMS-11 rather than FCS. The RSX versions of some of these
languages will probably work on P/0S provided that the programs
are taskbuilt using the Tool Kit version of the System Object
Module Library (SYSLIB) which includes FCS. Such use is not
supported by DIGITAL.

Other higher level languages available from vendors other than
Digital may use FCS in their object-time systems. Please refer to
product documentation of these software products.

Usage of resident libraries

Vectored FCS is included with the Tool Kit Vv2.0. It is compatible
with the FCSRES for Micro/RSX. A task built against vectored FCS
will run on either system.

Support in future releases

Programs using FCS must be rebuilt to run on new versions of P/0OS.
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CHAPTER 5

FRAME DEVELOPMENT TOOL (FDT)

Frame Development Tool (FDT) 1is a special-purpose utility for

creating menu, help, and message frames. These frames, when used with

the
P/0S

POSRES User Interface Library, make up a user interface for your
application. Designing a wuser interface and programming with

POSRES are described in the Tool Kit User's Guide.

5.1
FDT

1.

2.

OVERVIEW
frame development follows these general steps.

Plan your frames. You should have a good idea of what frames your
menu structure and help structure will require before you use FDT.

Start FDT and specify a file name for the frame definition file.

If you are creating a new file, specify the type of frames you
want to create.

Enter a File Command. You can Add, Delete, List, Modify, Name,
and Report on frames, or ask for Help. When you are finished with
the current file, you can Save* the file on disk, Convert it to
executable format and save it, open another File (saving the
current file), or Quit, discarding the session.

Enter a Frame Command. You can enter the Profile form, the
Display form, or the Action (menus only) form, or ask for Help.
When you are finished with the frame, you can Save* the frame on
disk or Quit to return to step 3.

While entering a form, you can use a special set of keypad keys.

When you are finished with a form, you press ENTER to return to
step 4.

* Exit is identical to Save.



OVERVIEW

The following sections describe how to run FDT, the File commands, the
Frame commands, and the forms in more detail. If you would like to
try out a sample FDT editing session before moving on, turn to Section
5.12,

5.2 INVOKING FDT ON RSX-11M/M-PLUS (DCL)
If FDT is installed on your system as "...FDT", type:
$ FDT filename

If you do not specify a file name, FDT prompts for one. The default
file type is .DAT.

If FDT is not an installed task, type:
$ ROUN $FDT
and specify a file name when FDT prompts.

If the file does not exist, FDT assumes that you are <creating a new
file and prompts for the type of frame you want the file to contain:

Create (H)elp, (M)essage, or (S)ingle-choice menu file?
Enter "H", "M", or "S".
NOTE
You can store frames of only one type in a file.

Create individual files for help, messages, and
single-choice menus.

5.3 INVOKING FDT ON VAX/VMS

For convenience, edit your LOGIN.COM file and insert the following
symbol definition:

$ FDT :== S$FDT
Once the symbol is defined, you can invoke FDT by typing:
$ FDT filename

If you do not specify a file name, FDT prompts for one. The default
file type is .DAT.
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If the file does not exist, FDT assumes that you are creating a new
file and prompts for the type of frame you want the file to contain:
Create (H)elp, (M)essage, or (S)ingle-choice menu file?
Enter "H", "M", or "S".
NOTE
You can store frames of only one type in a file,

Create individual files for help, messages, and
single-choice menus.

5.4 FILE COMMANDS

File commands allow you to select alternate frame definition files and
individual frames. They are entered in response to the prompt:

File Command:

With the exception of the QUIT command, you can abbreviate any file
command to a single character.

While working at file command level, the current file type and file
name are displayed 1in a message at the top of your screen. If you

enter a command and omit required parameters, FDT displays prompts
requesting them.

NOTE

Do not specify frame identifiers with embedded spaces.
POSRES cannot retrieve them correctly at run time.

5.4.1 ADD

The ADD command allows you to create a new frame, which can be added
to a new or existing frame definition file.

Format:
ADD frameid

frameid A string of up to eight alphanumeric characters that
identifies the new frame.
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Notes

© A frame identifier must consist of alphanumeric ASCII characters.
FDT converts all characters to uppercase.

e If you are editing a help file, FDT prompts as follows:
Help (M)enu or (T)ext?
Type "M" for a help menu and "T" for a help text frame.

® FDT displays a Profile form, which is the first form you must fill
in when you ‘are creating a new frame.

5.4.2 CONVERT

The CONVERT command creates an executable frame definition file that
can. be read directly by POSRES menu services during program execution.

Format:

CONVERT output-file
output—-file The name of the executable frame definition file.
Notes:

@ The default file types for converted files are:

JHLP Help definition file
.MSG Message definition file
.MNU Menu definition file

@ All required fields on frames must be filled in before the frame
is converted. If a frame lacks required information, an error
message is displayed and the frame is not converted.

@ FDT displays these messages:

x frames converted, y frames not converted.
The largest frame, "<framename>", is n bytes long.

The numbers x,y, and n are decimal. If there were unconverted
frames, other messages will appear.

Record the size of the largest frame converted. You can use this

number to compute the minimum amount of buffer space required for
frames of the type stored in this file (see the chapters on the

5-4
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Professional Application Builder and the P/0S User Interface
Services in the Tool Kit User's Guide).

5.4.3 DELETE

The DELETE command allows you to delete the specified frame from the
current file,

Format:
DELETE frameid
frameid The identifier of the frame to be deleted.

Notes:

® Before deleting the frame, FDT shows the Display form for the
specified frame and prompts:

Delete this frame?
If you type "Yes", the frame is discarded; if you type "No", it is

not. After you respond to the prompt, control returns to the File
Command prompt.

5.4.4 EXIT

The EXIT command saves the current frame definition file on disk; it
performs the same function as the SAVE command. After saving a file,
FDT displays a confirmation message naming the file saved and returns
control to host system command level.

Format:

EXIT

5.4.5 FILE

The FILE command allows you to open another frame definition file.
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Format:

FILE filename

filename The name of the frame definition file.

Notes:

If you are creating a new frame file, FDT prompts for the type of
file you want to create:

Create (H)elp, (M)essage, or (S)ingle-choice menu file?
Enter "H", "M", or "S", or press return to exit.

If you did not save the current file before specifying another
file, FDT prompts:

Save current file?

Type "Yes" to save it, or "No" to discard it.

5.4.6 HELP

The HELP command displays a list of FDT file commands.

Format:

HELP

5.4.7 LIST

The LIST command displays a list of the frames in the current
definition file by frame identifier.

Format:

LIST

Notes:

The frames are listed in the order they were created, although the
order may change as a result of the addition or deletion of
frames.
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5.4.8 MODIFY

The MODIFY command finds the specified frame in the frame definition
file.

Format:
MODIFY frameid
frameid The identifier for the frame to be modified.

Notes:

@ FDT displays a message indicating the frame 1is available for
modification and displays the "Frame Command" prompt.

5.4.9 NAME
The NAME command renames a frame.
Format:
NAME old-frameid new-frameid
old-frameid 1is the frameid that is to be renamed.

new-frameid is the new name (up to eight ASCII alphanumeric
characters).

5.4.10 OQUIT
The QUIT command returns control to host system command level withgut
saving the current file. All changes made in the current editing
session are discarded.
Format:

QUIT

Notes:

@ All of the characters in the QUIT command must be typed.



FILE COMMANDS

5.4.11 REPORT

The REPORT command creates a printable file containing information
about each frame in a frame definition file.

Format:
REPORT filename

filename The name of the output file that will contain the report.

Notes:

® If you do not specify a file name, FDT uses the current frame file
name by default.

@ The default file type for the report file is .RPT.

5.4.12 SAVE

The SAVE command saves the current file on disk and displays a
confirmation message. If the file already exists, it is assigned the
next higher version number.

Format:

SAVE

5.5 FRAME COMMANDS

Frame commands, allow you to change and save frames. They can be
typed in response to the prompt:

Frame Command:

With the exception of the QUIT command, you can abbreviate any frame
command to a single character.

If you enter a command and omit required parameters, FDT displays
prompts requesting them.
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5.5.1 ACTION

The ACTION command invokes Action forms for the options on the current
menu., An Action form specifies a keyword, help frame pointer, and
(single-choice menus only) action string for each option.

Format:

ACTION ALL

option
ALL specifies all options in the current menu. This 1is the
default.
NEW specifies only those options for which you have not yet

entered an action form.
option specifies a particular option by ordinal number (1 to 12).

Notes:

® Action information can be assigned only to menus (not text
frames) .

® Each option must be assigned action information.
e If you specify an option that has already been assigned action
information, the current description is displayed on the Action

form. You can then enter new information or change existing
information.

5.5.2 DISPLAY

The DISPLAY command invokes a Display form for the current frame. The
Display form contains fields that correspond to the fields in the
frame.
Format:

DISPLAY
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Notes:

e A Display form for a menu contains the title, explanatory text,
options, and prompt.

e A Display form for a help text frame contains the title and text.

e A Display form for a message frame contains the message text.

5.5.3 EXIT

The EXIT command saves the current frame on disk in the current file,
displays a confirmation message, and returns control to file editing
level.

Format:

EXIT

CAUTION
This command saves the current frame, not the file.
To save the file, enter an EXIT or SAVE command at
file command level when you are finished editing.

Otherwise all the changes made in this session will be
discarded.

5.5.4 HELP
The HELP command displays a list of FDT frame commands.
Format:
HELP
Notes:

e If you type HELP to the Frame Command prompt while you are working
on a text or message frame, the ACTION command will not be listed.
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5.5.5 PROFILE

The PROFILE command displays a Profile form for the current frame.
The Profile form contains data that describes the purpose and
operation of the frame to menu services and to your application. This
information is not visible to the user.
Format:

PROFILE

Notes:

@ The Profile form for a single-choice menu contains a
self-documenting description, a global help frame pointer, the
default option, and the global action string.

@ The Profile form for a help menu contains a self-documenting
description, a previous help frame pointer, and the default
option.

@ The Profile form for a help text frame contains a self-documenting
description, the frame's screen location, a previous help frame
pointer, and a next help frame pointer.

@ The Profile form for a message frame contains a self-documenting
description.

5.5.6 QUIT
The QUIT command returns control to file editing command level without
saving the current frame. Any changes made to the frame are
discarded.
Format:

QUIT

Notes:

® All of the characters in the QUIT command must be typed.

5.5.7 SAVE

The SAVE command saves the current frame on disk in the current file,

5-11
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displays a confirmation message, and returns control to file editing
level.

Format:

SAVE

CAUTION

This command saves the current frame, not the file.
To save the file, enter an EXIT or SAVE command at
file command level when you are finished editing.
Otherwise all the changes made in this session will be
discarded.

5.6 PROFILE, DISPLAY, AND ACTION FORMS

FDT provides access to frame descriptions by means of forms. When you
enter the ADD command to create a new frame, FDT displays a series of
forms for you to fill in. When you enter the MODIFY command to edit
an existing frame, FDT allows you to specify which forms you want to
modify.

As shown in Figure 5-1, there are three types of forms:
e The Profile Form
The Profile form (invoked by the PROFILE command) contains data
that describes the purpose and operation of the frame to POSRES
and to your task. This information is not visible to the user.
® The Display Form
The Display form (invoked by the DISPLAY command) contains fields
that correspond to the fields in the frame. It describes how the
form will appear to the user.
e The Action Form
An Action form (invoked by the ACTION command) is for menu frames

only. It specifies a keyword, help frame pointer, and
(single-choice menus only) an action string for each option.
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FORMS

Profile for Single Cholce Menu MAIN

Frame Description
This is the main senu for the elementary education application.

Global Help Frame [MENU]
Defsult Option (3 ]

Global Action String
[ DATABASE = ELEM ]

Display for Single Choice Menu MAIN

c ELEMENTARY ED'CATION APPLICATION b

[ This spplication offers elementary education in seven fieids of study. Select ]
one of the courses listed here.

GEOGRAPHY
SOVERNMENT
L3¢ Y

BIOLOGY
ZOMPUTER SCIENCE

1

[ Make a selection and press the DO key: bl

Action Number 3 for Single Choice Menu MAIN

Description: GEOGRAPHY

Action Desc
[rnu 13 the description of the Geography option.

dption Keyword [SEC bl
Cption Help Frame (HELPGEQ]

€ GE 10 Jption Action Strirg

MENU DEFINITION FILE

FRAME 1
“MAIN"
FRAME 2
FRAME 3
FRAME 4
FRAME 5
FRAME 6
FRAME 7
FRAME 8
FRAME 9
FRAME 10
FRAME 11

>
@‘?’%0
S

MENU

/ N
ELEMENTARY EDUCATION APPLICATION

This application offers elementary education in seven flelds of study. Select
one of the courses listed here:

810LOGY

COMPUTER SCIENCE
GEOGRAPHY
GOVERNMENT
HISTORY
LITERATURE
MATHEMATICS

0
M

Additional Options availadle

Make a selection and press the DO key:

— J

Figure 5-1: Forms for a Single-Choice Menu
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Each form contains one or more fields. Some fields are
self-explanatory, such as comment fields which are essentially self-
documentation. Other fields are more complex and interrelated, such
as help frame pointers.

Some fields are optional; others are required. If you fail to fill in
a required field, FDT accepts the frame. However, when you try to
convert the frame definition file to executable format, an error
occurs and the conversion fails.

You can wuse your keyboard's numeric keypad and arrow keys to
manipulate text within a field. Figure 5-2 shows the layout of the
numeric keypad. Like other screen editors, FDT uses "insert mode" for
entering text. There is no "insert" command. To enter text, simply
type on the main keyboard.

The keypad keys operate as follows:

( N\ ( N\ ( ) \
DELETE
HELP CURRENT
LINE
\_ AJ _ J \_ JA W J
( RY4 ) (’ DR YaE )
NEXT PREV DELETE
FIELD FIELD WORD
" JL J J )
'S ™ ™ N\ 7 ™)
DELETE
< * - CHAR
. J J \_ J J
r ™ ~ aVa RYS A
. J AJ _ J EXIT
CURRENT
N )| FORM

r
.
[
-
-
\__

Figure 5-2: FDT Screen Editor Keypad
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Arrow keys

HELP

DELETE
CURRENT
LINE

DELETE
WORD

DELETE

CHARACTER

_NEx?
FIELD
PREVIOUS
FIELD

EXIT
CURRENT
FORM

PROFILE, DISPLAY, AND ACTION FORMS

Move the cursor forward, backward, up, or down within
and between fields. You can use the 6, 4, 8, and 2 keys

(respectively) on the numeric keypad for the same
purpose.

Displays a description of the field the cursor
currently points to. If pressed again, displays a
description of the keypad keys.

Deletes from the cursor to the end of the line.

Deletes from the cursor to the next word.
Deletes the character the cursor is on.

Positions the cursor at the beginning of the next field
on the form.

Positions the cursor at the beginning of the previous
field on the form.

Returns control to frame editing command level unless
you are filling in multiple Action forms, in which case
the next Action form for the menu (if there is one) 1is
displayed.
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5.7 CREATING A SINGLE-CHOICE MENU

5.7.1 The Profile Form

Profile for Single Choice Menu [IDENTIFIER]

Frame Description

Global Help Frame [ ]
Default Option [ ]
Global Action Strin
C ) ]
Figure 5-3: Profile Form for Single-Choice Menu
Field Type Max. Size Purpose
Frame Optional Six lines of Enter a description of the
Descrip- 72 charac- overall purpose and operation of
tion ters the menu. For example, you can
document the content and meaning
of the global action string.
Global Optional Eight alpha- Specify the help frame to be
Help numeric displayed when the selector is at
Frame characters the rest position or if no option
frame pointer exists.
Default Optional Two digits Specify the ordinal number of the
option option on which the selector is
to begin when the menu is
displayed. If you leave this
field blank, the selector begins
at the rest position.
Global Optional 72 charac- Specify a string that associates
action ters some useful data with this menu.
string When the MFRAME routine reads

this menu into memory, it returns
the global action string to your
task, which can use or ignore it.




5.7..2

The Display Form

Display for Single Choice Menu [IDENTIFIER]

CREATING A SINGLE-CHOICE

MENU

C TITLE TEXT ]
|: EXPLANATORY TEXT ]
~ B
OPTION DESCRIPTION
— -
C PROMPT ]
Figure 5-4: Display Form for Single-Choice Menu
Field Type Max. Size Purpose
Title Required 64 alphanu- Enter the title to be displayed
meric char- on the first line of the menu.
acters
Explana- Optional Three lines Enter text introducing the user
tory of 72 char- to the options 1listed on this
text acters menu.
Option Required Twelve lines Enter the option list. You must
descrip- of 64 char- specify at least one option.
tions acters
Prompt Required 72 charac- Enter a string that requests the

ters

user to make a selection.
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5.7.3 The Action Form

Action Number [#] for Single Choice Menu [IDENTIFIER]

Description: [OPTION DESCRIPTION)

Action Description

Option Keyword [
Option Help Frame [

Option Action String

]

Figure 5-5:

The message
the option

Action Form for Single-Choice Menu

line at the top of the form shows the ordinal number of
for which action 1is being assigned. It also shows the
identifier of the menu on which the option is displayed.

Field Type Max. Size Purpose
Action Optional Two lines of Enter a description of the
Descrip- 72 charac- overall purpose and operation of
tion ters the option. For example, you can
document the content and meaning
of the option action string.
Option Required 30 charac- Enter any contiguous substring of
keyword ters the option. This keyword appears
in bold when the menu is
displayed 1in order to indicate
which characters the wuser can
type to select this option.
Option Optional Eight alpha- Specify the help frame to be
Help numeric displayed when the user presses
Frame characters the HELP key while the selector
is positioned at this option.
Option Optional 72 charac- Specify a string that associates
action ters some useful data with this
string option. When the user selects an

option, the MENU routine returns
this string to your task, which
can use or ignore it.
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5.8 CREATING A HELP MENU

5.8.1 The Profile Form

Profile for Help Menu [IDEN%IFIER]

Frame Description

Previous Help Frame [ ]

Default Option [

]

Figure 5-6:

Profile Form for Help Menu

Field Type Max. Size Purpose

Frame Optional Six lines of Enter a description of the

Descrip- 72 charac- overall purpose and operation of

tion ters the menu. For example, you can
document how it fits into the
larger help structure.

Previous Optional Eight alpha- Specify the help frame to be

Help numeric displayed when the user presses

Frame characters the PREV SCREEN key.

Default Optional Two digits Specify the ordinal number of the

option option on which the selector is

to begin when the menu is
displayed. If you leave this
field blank, the selector begins
at the rest position.

19




CREATING A HELP MENU
5.8.2 The Display Form
Display for Help Menu [IDENTIFIER]
L TITLE TEXT 7
EXPLANATORY TEXT ]
OPTION DESCRIPTION
L J
PROMPT ]
Figure 5-7: Display Form for Help Menu
Field Type Max. Size Purpose
Title Required 64 alphanu- Enter the title to be displayed
meric char- on the first line of the menu.
acters
Explana- Optional Three lines Enter text introducing the user
tory of 72 char- to the options 1listed on this
text acters menue.
Option Required Twelve lines Enter the option list. You must
descrip- of 64 char- specify at least one option.
tions acters
Prompt Required 72 charac- Enter a string that requests the

ters

user to make a selection.
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CREATING A HELP MENU

The Action Form

Action Number [#] for Help Menu [IDENTIFIER]

Description: [OPTION DESCRIPTION]

Action Description

Option Keyword [
Option Help Frame [

Figure 5-8:

Action Form for Help Menu

Field Type Max. Size Purpose
Action Optional Two lines of Enter a description of the
Descrip- 72 charac- overall purpose and operation of
tion ters the option. For example, you can
document whether the option help
frame is a menu or a text frame.
Option Required 30 charac- Enter any contiguous substring of
keyword ters the option. This keyword appears
in bold when the menu is
displayed in order to indicate
which characters the wuser can
type to select this option.
Option Required Eight alpha- Specify the name of the help menu
Help numeric or text frame to be displayed
Frame characters when the user selects this
option.
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5.9 CREATING A HELP TEXT FRAME

5.9.1 The Profile Form

Profile for Help Text [IDENTIFIER)

A HELP TEXT FRAME

Frame Description

Frame Location [FULL]
Previous Help Frame ( ]
Next Help Frame [ ]

Figure 5-9:

Profile Form for Help Text Frame

Field Type Max. Size Purpose

Frame Optional Six lines of Enter a description of the

Descrip- 72 charac- overall content of the frame.

tion ters

Frame Required Specific Specify "FULL", "TOP", or

Location options "BOTTOM", according to where you
want this frame to appear. A full
frame has 16 lines of text; a top
or bottom frame has eight 1lines.
The default is "FULL". To change
it, position the <cursor on the
"F" and press the DELETE WORD key
on the keypad.

Previous Optional Eight alpha- Specify the help frame to be

Help numeric displayed when the user presses

Frame characters the PREV SCREEN key.

Next Optional Eight alpha- Specify the help frame to be

Help numeric displayed when the user presses

Frame characters the NEXT SCREEN key.
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5.9.2 The Display Form

Display for Help Text [IDENTIFIER]

C TITLE TEXT ]
~

Help Text

Figure 5-10: Display Form for Help Text Frame

Full screen and top or bottom half help text frames have different
Display forms representing the difference in the number of lines in
the frame. However, they all share the same fields, and the full
screen help text frame is representative.

Field Type Max. Size Purpose

Title Required 64 alphanu- Enter the title to be displayed
meric char- on the first line of the frame.
acters

Help Required 16 lines of Enter at least one line of text

text 72 charac- that provides help on some aspect
ters of your application.




CREATING A MESSAGE TEXT FRAME

5.10 CREATING A MESSAGE TEXT FRAME

5.10.1 The Profile Form

Profile for Message [IDENTIFIER]

Frame Description

Figure 5-11: Profile Form for Message Frame

Field Type Max. Size Purpose
Frame Optional 17 lines of Enter text that documents the
descrip- 72 charac- contents and purpose of the
tion ters message.

5.10.2 The Display Form

Message text frames are displayed with no border or prompt. The
Display form for this type of frame is simply a blank screen with the
usual message line at the top identifying the current frame.

Field Type Max. Size Purpose
Message Required 21 lines of Enter the message text. You must
text 79 charac- enter at least one line.

ters

5.11 RESOLVING ERRORS

All user errors occurring with FDT produce a short beep from the
keyboard.




RESOLVING ERRORS

While you are filling in forms