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Chapter 1

General Information

Introduction

This manual was written to show you how to implement asynchronous data communica-
tions. It is assumed that you have access to a host computer, link, and the appropriate

modem (if required).

Relatively simple datacomm programs can be written with the additional BASIC language
statements provided by the Basic Data Communications ROM package. Here is an example

program:

B e b R b e

The following program is an example of an interrupt driven LINE MODE

termninal emulataor.

Defaults are assumned where possible.
a direct (MO MODEM) conmection to an H.F.

Thiz i= for

2888, If a modem iz used,

delete "HAMDSHAKE OFFY from the CCOMMHECT statement (line 1483,
FEFFFFFSFFFFFSFFF RS SE RS SIS L XL LSS LR F AR R SRR
L1 ¥OU MUST PRESS THE CONTIMUE KEY TO TRAMSMIT THE DATH !!

P T T T R L

IM A*CEa]1,E¥[1c@1]
CDISCONMECT 4
CcCcoM 1598
CMODEL ASYHC, 4
CCOMHECT 43HANDSHAKE OFF
CCOMTROL 43ACK OH

OH IMT #4,1 GOSUE Transmit
O INT #5,2 GOSUE Receiue

CWRITE 43;EMDLIHE

!
Spin:

!
Transmits: !

GOTO Spin

IF MNOT CSTAT:4,2> THEM RETURH

CREAD 4;A%
PRINT A%;
LINPUT "Enter data",B$
CHRITE 4;E$,ENDLIME
RETURHM
1
Feceives: !
IF MOT CSTAT(4,13 THEHW RETURH
CREAD 4:;A%
FRINT A%
GOTO Receive
I

Dimenzion the =tring variables
Efisure uwou are disconnected
Specify the CCOM memory allocation
Define the CMODEL ¢ALL DEFALLTSY
Link iz connected here

Enable EHR-ACK handshake

Interrupt when a PROMPT is detected
Interrupt when an IHMSEFP is detected

- Send C/R COUTSEP? to host ¢I am readyd

Wait here for an interrupt

Check for a FROMFPFT before continuing
Get the vizual prompt character

Print the wisual character (e.g.,":i"
Enter data, press COWNT key to zend
Send data and Cs/E COUTSEPX

Check for an INSEFP <(ALERTH not used?

' Read the data fraom the host

Frint the data from the host
Go check for more input data
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The Basic Data Communications ROM

The following table shows the ROM(s) required for asynchronous communication. ROM
installation procedures are explained in the Owner’s Manual supplied with your Desktop
Computer.

Desktop Computer | Option ROM(s)
System 35 98317A

System 45B 98417A

The Datacomm Package

The Basic Data Communications ROM and the HP 98046 Interface (or datacomm package
for short) provide the following:

e Additional BASIC statements for data communications.
e Asynchronous line protocol management.

e Program selectable automatic modem line handling.

e Troubleshooting capability.

The BASIC Statements

The additional BASIC language statements required for data communications are described
in Chapters 2, 3, 4 and 5. An example program is shown at the beginning of each of these
chapters. The BASIC statements that are discussed within the chapter are highlighted so
that you can see how they appear in an actual program. Optional parameters allow you to
vary your datacomm program in order to match the requirements of the host computer.
Defaults are provided for all parameters. Chapter 10 describes an additional statement that
is provided as an enhancement for terminal emulator applications.

Techniques are shown in Chapters 6 and 7 that explain how to use the features provided by
the Basic Data Communications ROM. Examples show how to use the CSTAT features to
input data on aline by line (line mode) and a character by character (character mode) basis.
Example statement definition and log-on procedures are shown to help you establish your
“first connection” to the host computer.

Troubleshooting procedures, probable causes, and suggested remedial steps are explained
in Chapters 8 and 9. The additional BASIC statements provided for troubleshooting
datacomm problems are described.

Log-On
The Log-On procedure is dictated by the host computer. To obtain Log-On procedures, you
should contact the system analyst responsible for the host computer.
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NOTE
The programming requirements that enable you to perform
datacomm operations are dictated by the host computer. If you
implement Desktop-to-Desktop communications, you may
specify your own requirements. (See Appendix G for an example
Desktop-to-Desktop program.)

Chapter Summaries

e Chapter 1 provides a description of the asynchronous datacomm package, an introduc-
tion to data communications terminology, and an introduction to asynchronous com-
munication.

e Chapter 2 describes the statements that allocate memory and establish the data com-
munication link: CCOM, CMODEL ASYNC, CCONNECT. CDISCONNECT is also
described.

e Chapter 3 describes the statements that move data to and from the BASIC strings
contained in your datacomm program: CREAD and CWRITE.

e Chapter 4 describes the statements that provide control and interrupt capability: ON
INT and CCONTROL.

e Chapter 5 describes the statement and function that enables you to monitor the status
of your datacomm operation: CSTATUS and CSTAT.

e Chapter 6 explains how to use the CSTAT function to determine when to read and
write data to the communications link.

e Chapter 7 explains how to establish your ‘first connection.” Log-on procedures are
described.

e Chapter 8 describes the BASIC statements provided for troubleshooting, CTRACE and
CDUMP.

e Chapter 9 describes datacomm errors and suggests possible corrective action.

e Chapter 10 describes the TDISP statement. An example TDISP program is provided.
e Appendix A contains the complete ASCII table.

e Appendix B contains a listing of the R$-232 / CCITT V.24 signals.

e Appendix C contains a list of modems that have been tested with the Datacomm
Package.

e Appendix D provides a detailed explanation of memory allocation for data communica-
tions.

e Appendix E describes half duplex and secondary channel protocols. Example programs
are shown.

e Appendix F contains a description and program showing a typical autoanswer applica-
tion.

e Appendix G contains example program applications.
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Terminology

The world of data communications is full of many terms that may be new to you. The

following terms are used in the discussion of the various options provided by the CMODEL
ASYNC statement:

Term Meaning
Character May consist of a number, letter, or a special symbol (e.g. 1,
41 A, b1 $I #)‘
Code Binary representation of a character. The code used is
ASCIL
Line Consists of one or more characters.
Terminator A character or sequence of characters that is inserted into

the data stream to indicate the end of a line.

Parity Check bit that may be inserted at the end of a transmitted
character so that the receiving device can determine if the
character was correctly received.

Prompt A predictable character or sequence of characters sent by
the host to indicate that the host is ready to receive data
from you.

Gap A pre-defined time between the start of one transmitted

character and the start of the next transmitted character.

Host The remote computer that is connected to the other end of
your communications link.

Character Mode | A transfer mode is which output data is transmitted and
received data is processed on a character by character
basis.

Line Mode A transfer mode in which output data is transmitted and
received data is processed on a line by line basis.

Other terms, such as input queue, output queue, protocol machine, etc. are used through-
out this manual. Refer to the Data Communication Basics Manual (98046-90000) for a
discussion of these terms.
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Asynchronous Communication

Asynchronous communication (as implemented by the Basic Data Communications ROM)
means the following:

e Each character sent over the communications link is independent of all other characters
sent over the link. Characters are not synchronized with respect to each other.

e Each bit within a character is synchronized with all other bits within that character.

e Each character is preceded by a start bit and followed by one or more stop bits. The
start bit is used to synchronize the receiving device to the character being transmitted,
and the stop bit(s) are used to signal the end of the character.

The following drawings show typical asynchronous characters.

Character Definition

Gap (Optional)
'// P
I M AL M
ZE S °1s S
/1B B B B
4 /]

Start bit'/ Actual Character \Slop bit(s)

(character length = 7) )
Parity bit
(Optional)

~«——— Data Direction

The actual data, however, is transmitted over the line using two voltage levels to represent
the two possible states of a binary digit (0 and 1). The following table shows the two possible
binary states and the meanings assigned to each.

Binary State: logic 0 logic 1
Voltage Range: + 3Vto + 25V | — 3to — 26V
Level Name: SPACE MARK

Line State: high low (idle)

When data is not being transmitted, the line is held in the LOW state. Unlike the other
methods of interfacing, the serial protocol does not use any type of handshake process.
When the transmitting device has a byte of information ready to send, it merely puts the
information on the data line, expecting the receiving device to be ready to take it. If the first
bit of the data byte sent happens to be a logical 1 (LOW state), the receiver could not
distinguish this bit from the quiet line, which is also a LOW state. Therefore, each byte of
data is preceded by a start bit, which is defined to be in the HIGH state. This transition from
the LOW state (idle line) to the HIGH state (start bit) lets the receiver know that a byte of
data is being transmitted. As an example, let'slook at how the transmitter would encode the
ASCII character “‘E”’ to be sent over the data line.
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The next drawing shows the state changes that take place on the data line to send the ASCII
“E.” The transmitting device first pulls the data line HIGH (start bit) to tell the receiver that
a data byte is coming. It holds the line high for an amount of time agreed upon between the
transmitter and the receiver, called a bit time. Following the start bit, the bits of the data byte
itself are placed on the data line. The least significant bit (bit 0) is sent first, and each bit is
held on the line by the transmitter for one bit time. When the receiver senses the leading
edge of the start bit, it waits for one half of a bit time in order to synchronize itself as closely
as possible to the center of that start bit. Then, each bit time interval after that, it samples the
state of the data line and reads a logic 1 or 0. These time intervals at which the receiver
samples the data line are marked by ticks. After the last (most significant) data bit has been
sent, the transmitter may also send a parity bit (marked P) which will be discussed later.

Character Transmission

Start
bit
T = T
Line in idle 1 0 1 0 0 0 1 P S‘top
state (mark) \(Ieast significant bit) bit

-+«————Data Direction

From this diagram, we see that the successful transmission of a data byte is highly depen-
dent on precision timing. If the receiver is sampling the data line at a rate significantly faster
or slower than the transmitter is setting that line, it is possible that the receiver will either
miss a bit, or sample the same bit twice, resulting in erroneous data being received.

After the last data bit has been sent, the transmitter then allows the line to stay in the idle
(low) state for some set minimum time interval before sending the next start bit to begin the
next character transmission. This idle time is sometimes called a stop bit, although it does
not actually represent a bit of real data. It merely allows the receiver time to process the data
byte just received before the next one comes along. For some devices, one bit time may not
be enough to process the previous character and be ready for the next one. In this case, the
transmitter and receiver may agree that the transmitter will wait in the idle state for 1.5 or 2
bit times before sending the next start bit.
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Protocols

Protocols must be implemented in order to ensure an orderly exchange of information
between your Desktop Computer and the host. Optional protocol parameters are provided
with the CMODEL ASYNC statement that enable you to match the requirements of various
host computers.

The previous drawing shows how data characters are transferred asychronously. These
characters, however, are of no use unless the two devices that are communicating can
interpret them into meaningful information. The next section explains these various types of
specifiers:

Character Length How many bits make up a complete character?

Parity Is parity specified? If so, what type?

Stop bits How many stop bits are output with each character?

Gap What is the minimum permissible spacing between charac-
ters?

Prompt What character sequence defines a prompt?

Terminator What character (or characters) are used to indicate line

terminator sequences?

Character Length

Character length defines how many bits are used for each character. Each character is
preceded by a start bit, and after the specified number of bits in the character have been
passed, the correct parity bit (if specified), and the stop bit(s) are inserted.

NOTE
Character length does not include start, stop, and parity bits.

Parity

Parity is a method of error checking. Parity (when specified) checks the output data for an
even or odd bit count and adds the appropriate parity bit (as needed). Input data is checked
for the correct parity (as specified) and generates an error if the data pattern is incorrect and

converts the character which generated the error into an underscore character (see READ
ALL, Chapter 4).

1-9
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The following tables show the effect of the various parity specifiers with the Start and Stop
bits omitted for clarity. Character length is assumed to be 7.

Parity Tables

Parity Specified Actual Character Character with Parity Bit
ocjofo|lO0O|]O0O]|]O0O]| O o|jofo|Jof[OoO]|JO]|]O]|O
ZERO
1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
Parity bit always 0 A
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
ONE
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Parity bit always 1 A
_#—— Bt count even - parity bit 0 ¥
ojolo|JOo|O]|]O]|O ojof(fo|jofo|Jof|oOo|oO
EVEN
1 1 1 1 1 1 1 1 1 1 1 1 1 1 i
S———Bit count odd - add parity bit to make even S
. /—1Bit count even - add parity bit to make odd——‘,
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
oDD
1 1 1 1 1 1 1 1 1 1 1 4 1 1 0
S S—————Bit count odd - parity bit 0 A
ofo|jJo|O0O|O|O|0O ocjojJjo|O0O|O]|O|O
NONE
1 : Y O Y O T T O T L O I e

Data transmitted with no parity bit —+
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Stop Bits

Stop bits are used to indicate the end of a character. The stop bit(s) are added to the end of

each of the characters as they are transmitted. If a parity bit has been specified, the stop
bit(s) follow the parity bit.

Gap

Some devices are capable of receiving data at high transfer rates but require a minimum
time between characters in order to input the data and clear their input buffer. The gap
parameter is used to specify the time delay between the start of successive characters.

Prompt

A prompt is a predictable character or character sequence sent from the host to the terminal
to indicate that the host is ready to receive data from the terminal. The host sends a visual

prompt (e.g.,*:"”") followed by the prompt sequence as a terminator. The HP3000 transmits
a DC1 (CHR$(17) ) as a prompt sequence.

Separators

When data is transferred asynchronously, separators are inserted into the message stream to
indicate that a complete line has been sent. Input data is checked for the presence of input
line separators (INSEP). The program is informed when INSEP is detected. Output line
separators (OUTSEP) are inserted into the output message stream at the end of each line to
indicate the completion of an output line.

NOTE
The requirements for predictable prompt and separator characters
are explained in Chapter 2 (see the CMODEL Statement).
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Datacomm Interface Select Code Guidelines

The HP 98046B Datacomm Interface requires two (2) adjacent select codes, an EVEN num-
ber, and the next higher ODD value. Select codes are determined by the setting of the rotary
switch at the top rear of the interface housing, and can be changed by using a small screw-
driver. The switch can be set to either the even or odd value for any given select code pair. To
ensure reliable operation, observe the following rules:

® Do not use 98046B select codes of 8 or greater if you are using the tape drive(s) in
vour desktop computer. System lock-up occurs when certain datacomm activities and
mass storage operations are attempted simultaneously. If you need more select codes,
set other interfaces to the higher values instead of the 98046B.

® Every interface must use a unique select code or select code pair. Select code 0 is re-
served for internal printer and keyboard, 15 and 16 for tape drive and CRT, and 14 and
15 are reserved for graphics and optional tape drive for the HP 9845. Don't forget that
the 98046B occupies TWO adjacent select codes.

® Datacomm statements that address the HP 98046B Datacomm Interface include a select
code specifier. Most programmers use the EVEN select code although you can arbitrarily
use either the even or odd select code. Statements that can use either select code include
CMODEL, CCONNECT, CDISCONNECT, CCONTROL, CSTAT, CSTATUS. CDUMP.,
and CTRACE.

The ON INT# statement is used to provide program interrupt by datacomm when cer-
tain CSTATUS conditions are met. If CSTATUS element 1 is used to interrupt the prog-
ram, the ODD select code value MUST be used. For all other CSTATUS interrupts, the
ON INT# statement must specify the EVEN select code. Refer to Chapter 5 for more
information.
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Chapter 2

Memory Allocation and Connecting

The following is a summary of the information provided in this chaptexr:

Statement or Function

Parameter or Option

Default

CCOM

CMODEL ASYNC, select code

CCONNECT select code A

CDISCONNECT select code

memory size

MEMLIMIT = expression
INBUFFER = expression
TBUFFER = expression
INSEP = string
OUTSEP = string
PROMPT = string
ALERTN = expression
CHECK = expression
CHARLENGTH = expression
STOPBITS = expression
GAP = expression
HALF DUPLEX

or
FULL DUPLEX

SPEED = expression
INSPEED = expression
QUTSPEED = expression
EXTERNAL
HANDSHAKE ON

or
HANDSHAKE OFF
LOST CARRIER = expression

| NO ACTIVITY = expression

HOLD

500

260

130
CR/LF
CR

DC1
32767 (off)
3(odd)

7 (bits)

1
O(milliseconds)

} FULL DUPLEX

300(baud)
300(baud)
300(baud)

HANDSHAKE ON

400(milliseconds)
600(seconds)

The highlighted program lines on the facing page show typical use of these statements.
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The CCOM Statement

The CCOM statement specifies (in words) the amount of user memory that is allocated for
your datacomm operation.

Syntax:

LU memory size

memory size: The memory size parameter is highly dependent on which
optional parameters are implemented by the CMODEL
statement. If defaults for the CMODEL ASYNC memory

allocation parameters are used, then CCOM memory size
MUST be greater than 1416.

More than one CMODEL statement can appear in a program. To determine the minimum
memory size required by the CCOM statement, see Appendix D.

Considerations:
e CCOM memory is allocated at pre-run.
e The CCOM statement MUST be executed from a program. If a CCOM statement is
contained in a subprogram, it is ignored.
o If the memory size parameter is insufficient for the datacomm operation, error 307 is
generated.

o lf a CCOM statement with a different memory size is executed while a datacomm
channel is active, error 301 is generated.

e Larger memory allocation provides more buffering and allows more overlap between
datacomm activities and program processing. Increasing CCOM memory does NOT
provide additional memory space for the CMODEL unless the appropriate MEMLIMIT,
INBUFFER, or TBUFFER parameter is increased (see Appendix D, Memory Manage-
ment, for details).

e The CCOM statement may appear anywhere in the datacomm program but MUST
precede any COM statements.

e CCOM memory remains allocated when a stop or pause is executed.
e CCOM memory is reclaimed by executing CONTROL-STOP (Reset).

Under certain conditions, CCOM memory allocation can be reclaimed by executing
SCRATCH C or CCOM 0; see Appendix D, Memory Management, for details.
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The CMODEL ASYNC Statement

The CMODEL ASYNC statement provides you with asynchronous terminal emulating
capability. The CMODEL ASYNC statement provides optional parameters that may be
specified for your particular application. Defaults for all parameters are provided. The
CMODEL ASYNC statement provides an interrupt to the EVEN select code for autoanswer
implementation (see Appendix F). The CCOM memory MUST be allocated prior to execut-
ing the CMODEL ASYNC statement. The CMODEL ASYNC statement canNOT be exe-
cuted to a connected channel. When the CMODEL ASYNC statement is executed, the
memory space required to satisfy the MEMLIMIT, INBUFFER, and TBUFFER parameters is
reserved from the total CCOM allocation.

Syntax:
IODE L HEY 1 select code[ : parameter list]

select code: The valid select code (channel) for your datacomm opera-
tion.!

parameter list: The parameter list may contain none, any, or all of the
following:
e | = expression
® FEF = expression
@ - [ = expression
® - = string
o F = string
e FPRIMFT = string
e HLEHTH = expression
° L ' expression
® o TH = expression
e = EITZ =expression
e - = expression
o HALF DLFLEX

or

o [/ PLLE

If more than one optional parameter is included, then each parameter must be separated by
a comma as a delimiter.

The optional parameters for the CMODEL ASYNC statement may be included in the
parameter list in any order. If any parameter is omitted from the parameter list, then the
default for the omitted parameter is assumed.

1 For select code guidelines, see Chapter 1.

2-5




2-6 Memory Allocation and Connecting

For clarity of explanation, the parameters for the CMODEL ASYNC statement have been
separated into functional groups. These functional groups and their associated parameters

are shown below.

Memory Allocation Group

Protocol Group

MEMLIMIT
INBUFFER
TBUFFER

INSEP!
OUTSEP?
PROMPT!

ALERTN!
CHECK?
CHARLENGTH?
STOPBITS?
GAP?

HALF DUPLEX®
FULL DUPLEX?

The Memory Allocation Group

The following group of parameters enable you to specify the portion of the entire CCOM
memory allocation that is used by this CMODEL ASYNC. Details about memory allocation
can be found in Appendix D, Memory Management.

FEMLIMIT = expression
expression:

IMELIFFEFR = expression
expression:

IELEFER = expression
expression:

Specifies the maximum amount of input and output queue
space that is allocated for this CMODEL ASYNC state-
ment.

An integer value ranging from 2504 to 32055.
Default: MEMLIMIT = 500

Specifies the amount of CCOM memory that is allocated
for the input buffer for this CMODEL ASYNC statement.

An integer value ranging from 150 to 29060.

Default: INBUFFER = 260

The TBUFFER parameter specifies the amount of CCOM
memory that is allocated for the trace buffer for this
CMODEL ASYNC statement.

An integer value ranging from 10 to 28920.

Default: TBUFFER = 130

1 These specifiers affect input (receive) operations only.

2 These specifiers affect output (transmit) operations only.

3 These specifiers affect transmit and receive operations.

41fa parameter value less than the minimum shown is specified, then the minimum for that parameter is assumed.
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The input queue, output queue, INBUFFER and TBUFFER are explained in the Data Com-
munication Basics manual, Chapter 5.

The Protocol Group

The purpose of the options contained in the protocol group is to enable you to implement
the protocols required by the host computer. This section explains each of the protocol
group options.

NOTE

The PROMPT and INSEP parameters are used when the host
sends PREDICTABLE characters to indicate a prompt or end-of-
line. The OUTSEP parameter is used when the host expects a
PREDICTABLE end-of-line sequence from you. When no pre-
dictable prompt or end-of-line characters are output or expected
by the host, you must implement your own techniques to deter-
mine prompt and end-of-line indication.

IH=ZEF = string The input line separator specification allows you to recog-
nize the character sequence that is sent by the host to
indicate the end of a line of data. This permits the program

. to process input data on a line by line basis rather than a
character by character basis for greater program efficiency.
BASIC is informed when an INSEP sequence is detected
(see CSTATUS elements 1 and 3, Chapter 5).

string: Any valid string expression not exceeding 2 characters.
Default: INSEP = CR/LF (CHR$(13)&CHR$(10)).

= string Output line terminator. This allows you to specify a ter-

minator to an output line. The OUTSEP sequence is output
when CWRITE...ENDLINE is executed.

string: Any valid string expression not exceeding 2 characters.
Default: OUTSEP = CR (CHR$(13)).

= string The prompt informs your Desktop Computer that the host
is ready to accept data. The PROMPT specifier designates
the character that is recognized as a prompt from the host.
The prompt from the host is a control character that im-
mediately follows the visual prompt that appears on your
computer. The BASIC program is informed when a prompt
has been detected (see CSTATUS element 2, Chapter 5).

string: Any valid string expression not exceeding 2 characters.

. Default: PROMPT = DC1 (CHR$(17))
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FTr = expression When the amount of characters specified by the expression
have been input, BASIC is informed. (See CSTATUS ele-
ment 1 in Chapter 5.) This provides an alternate method of
defining a complete block of input data. It may be desirable
for the BASIC program to process a specified number of
input characters rather than a complete line. ALERTN may
also be used when there is no predictable input line
separator sequence (INSEP) from the host.

expression: Any integer ranging from 1 to 32767. When the value of
the expression is greater than the INBUFFER parameter,
this feature is disabled (off).

Default: ALERTN = 32767 (off)

“HE L = expression The CHECK parameter specifies parity in accordance with
the following values for the expression.

Specifies the parity bit that is output with the character is
always 0. Input characters are NOT checked for parity.

Specifies the parity bit that is output with the character is
always 1. Input characters are NOT checked for parity.

- Specifies that the output characters are sent with even par-
ity, and the input characters are checked for even parity.

Specifies that the output characters are sent with odd par-
ity, and the input characters are checked for odd parity.

4 Specifies that the output characters are sent with NO parity
bit, and the input characters are NOT checked for parity.

Default: CHECK = 3

- expression The CHARLENGTH parameter enables you to specify
how many bits make up each character. This does NOT
include the parity bit if parity is specified.

expression: The value of expression can be 5,6,7, or 8.

Default: CHARLENGTH = 7

NOTE
When CHARLENGTH = 8 is specified, the value of the expres-
sion for the CHECK = parameter MUST be 2, 3 or 4. A value of 0
or 1 generates Error 309.




STUFHITZ = expression
expression:

5HF = expression
expression:

HE':" ----- IJF

or
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The STOPBITS parameter allows you to specify how many
stop bits are sent with each character.

The value of expression can be 1, 1.5, or 2.

Default: STOPBITS =1

The GAP parameter allows you to specify the minimum
time (in milliseconds) between the start bit of one character
and the start bit of the next character for your transmitted
data. This is used with slow speed computers and terminals
to prevent overrun.

The expression is an integer ranging in value from 0 to
511.

Default: GAP = 0(off)

The HALF DUPLEX parameter allows you to specify
communications using half duplex line protocols. Half dup-
lex and full duplex protocols are explained in the Data
Communication Basics Manual, Chapter 3. A half duplex
example is shown in Appendix E.

Default: FULL DUPLEX

The following table shows the parameters used to implement the asynchronous protocols
that are required by different host computers.

p Host Computer
arameter

HP-3000 HP-1000!
INSEP = CR7LF CR/LF
OUTSEP = CR CR
PROMPT = DC1 DC1
ALERTN = * *
CHECK = 3(odd) 4(none)
CHARLENGTH = 7 8
STOPBITS = 1 1
GAP = 0 0
HALF DUPLEX
or FULL DUPLEX | FULL DUPLEX
FULL DUPLEX

" User defined option.

1 The HP-1000 12966-60006 interface must be used. If other HP-1000 interfaces are used, the parameters may be different than

those shown here.
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The following two examples are acceptable CMODEL ASYNC statements and are equiva-

lent.
18  CHMODEL ASYHC,43;MEMLIMIT=S5@8, INBUFFER=264, TEUFFER=138, INSEF=CHR$ (13 1 &CHR$C18)
yOUTSEF=CHRE$(1Z2, PROMFT=CHRE$<17 >, CHARLEHGTH=7,CHECK =3, GAF=8, FULL DUFLEX

18 CHMODEL ASYHC, 4

The CCONNECT Statement

The CCONNECT statement, when executed, specifies the transfer rate and the handshake
mode and establishes the line connection. The CCOM statement and the CMODEL ASYNC
statement for the specified select code MUST be executed prior to executing the CCON-
NECT statement. Executing more than one CCONNECT statement for the same select code
generates error 301.

NOTE
Once a line connection is established, it is maintained until a
CDISCONNECT is executed or the Desktop Computer is reset.

Stopping or pausing the program does NOT terminate the connec-
tion.

Syntax:
CHEECT select code [ option list]
select code: The valid select code (channel) for your datacomm opera-
tion.!
option list: The option list may contain:

= expression
£l = expression
1 = expression

Lo = expression
I = expression

or

1 For select code guidelines, see Chapter 1.
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The following SPEED parameters allow you to specify the various transfer rates from the
internal clock.

FEETD = expression The SPEED parameter allows one specification for both
transmit and receive data rates.

expression: The values for the expression are found in the next table.

IHEFEET = expression The INSPEED parameter enables you to specify the data
rate of the input (receive) operation.

expression: The values for the expression are found in the next table.

“FEED = expression The OUTSPEED parameter enables you to specify the data
rate for your output (transmit) operation.

expression: The values for the expression are found in the next table.

The INSPEED and OUTSPEED parameters are provided for split speed (different transmit
and receive data rates) operation. Acceptable values for all SPEED parameters are:

0 (EXTERNAL)
50

75

110
135
150
200
300
600
1200
1800
2400
4800
9600

Default: SPEED = 300

The EXTERNAL parameter, when specified, allows the
data transfer rate to be controlled by an external source,
e.g., the host computer or a modem. The SPEED = 0
parameter is provided as a numeric specifier for EXTER-
NAL.

NOTE
Asynchronous communication seldom uses the EXTERNAL or
SPEED = 0 parameter.
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The ROM is designed to avoid redundant SPEED specifiers. It is important to note that the

SPEED, INSPEED, OUTSPEED, and EXTERNAL parameters are only valid in the following
combinations:

First Parameter Specified Other Parameter Allowed
INSPEED OUTSPEED
OUTSPEED INSPEED
SPEED None
EXTERNAL None

F 1L [F-expression This option is valid only when HANDSHAKE ON is
specified. When HANDSHAKE OFF is specified, LOST
CARRIER is ignored. The LOST CARRIER parameter pro-
vides an automatic disconnect from the link as follows:

e Half duplex operation — The Data Set Ready' modem
line becomes inactive (low) for the time specified.

e Full duplex operation — The Data Set Ready' or Data
Carrier Detect line becomes inactive (low) for the time
specified.

When the LOST CARRIER disconnect is executed, all
modem lines are set low.

expression: The expression is an integer value ranging from 0 to 510.
The expression value specifies the period of time (in mil-
liseconds) that the LOST CARRIER parameter waits be-
fore executing a disconnect. When a value of 0 is specified
the automatic disconnect for LOST CARRIER is disabled.

Default: LOST CARRIER = 400

T 1w ITY = expression The NOACTIVITY parameter allows you to specify an au-
tomatic disconnect if there is no transmitted or received
data detected on the line for the amount of time specified.
This option is used to prevent line tie-up with resultant
large telephone charges if the link is unintentionally left
connected.

expression: The expression is an integer value ranging from 0 to 5100
and represents the period of time (in seconds) that the
program senses NOACTIVITY before executing an au-
tomatic disconnect. When a value of 0 is specified the au-
tomatic disconnect for NOACTIVITY is disabled.

Default: NO ACTIVITY = 600 (10 minutes)

1 Modem signals are described in the next section (see HANDSHAKE ON).
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HAMDSHAKE CFF The HANDSHAKE OFF option is provided for hardwired!
(no modem) 3 wire applications. When HANDSHAKE OFF
is specified, modem signals are still controlled. The follow-

ing modem signals are monitored but do not affect opera-
tion:

e Clear To Send
e Data Set Ready
e Data Carrier Detect

Default: HANDSHAKE ON

HAMDSHAKE M The HANDSHAKE ON option is provided for datacomm
operations that involve modems. When HANDSHAKE ON
is specified, the ROM and interface automatically monitor
and control the appropriate modem signals. The following
modem signals can be monitored with CSTATUS? ele-
ments 11, 12, 13 and 14:

e Data Set Ready — CSTATUS element 11
e Secondary Carrier Detect — CSTATUS element 12
. e Carrier Detect — CSTATUS element 13
e Clear To Send — CSTATUS element 14

Modem signals and handshakes are explained next.

1 See Appendix B for commonly used 3 wire connection.
2 See the CSTATUS statement Chapter 5.
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Modem Handshake

Modem handshake signals are used to allow conversation between two modems, the host
and the modem, the terminal and the modem, and the terminal and the host. Typical types
of information exchanged with handshake signals are:

e Request-to-Send Terminal or host to modem. Requests control of the line in
order to transmit information.

e Clear-to-Send Modem to terminal or host. You have control of the line,
you may transmit.

e Data-Terminal-Ready Terminal or host to modem. Tells the modem that the ter-

minal equipment is ready to connect to the line.

e Data-Set-Ready Modem to terminal or host. Informs the terminal equip-
ment that the modem is ready for data transfer to begin.

e Data-Carrier-Detect This signal is used to inform the receiving terminal or host
that incoming data is valid.

Using Modem Handshake (HANDSHAKE ON)

The following handshake signals are required:

e The Clear-to-Send signal must be active (high) before you can transmit.

e The Data-Carrier-Detect signal must be active (high) before you can receive.

The handshake sequence that occurs when the CCONNECT statement is executed is
explained next.

The 25 Second Timeout

For HALF DUPLEX operation, when the CCONNECT statement is executed, the Data-
Terminal-Ready signal is set high (active) and the Data-Set-Ready line from the modem is
monitored. Data-Set-Ready must respond (become active) within 25 seconds or error 10,
Timeout before connection, is generated. When a CWRITE is executed, Request-to-Send is
activated and Clear-to-Send is monitored. When Clear-to-Send is detected, your data
transmission can begin. Data-Set-Ready is continually monitored and if it drops for longer
than 400 milliseconds (LOST CARRIER timeout), error 104! is generated.

For FULL DUPLEX operation, Request-to-Send and Data-Terminal-Ready are activated at
the same time. Data-Set-Ready and Data-Carrier-Detect are monitored for the 25 second
timeout period and error 10! is generated if both signals do not respond within 25 seconds.
Data-Set-Ready and Data-Carrier-Detect are then monitored continually and if either signal
drops for more than 400 milliseconds (LOST CARRIER timeout), error 104! is generated.

1 Error 10 and 104 are datacomm errors (see CSTATUS element 0, Chapter 5).
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The following diagrams show typical modem handshake sequences.

Establishing a half duplex connection.

CCONNECT statement executed

CWRITE executed

CWRITE EOT

f

Data-Terminal-Ready e

Data-Set-Ready

I
| |
T |
| |
| |
| I
| I

L

Request-To-Send

Clear-To-Send

I

I
l
I
I
L
I

N———

25 second timeout
(for Data-Set-Ready response)

Establishing a full duplex connection.

Data-Set-Ready monitored
continuously for Lost Carrier

CCONNECT statement executed

4

I
Data-Terminal-Ready ]

1
|
Data-Set-Ready I'

\

Request-To-Send [N

Clear-To-Send

\

\

l

|
|
i
|
|
Data-Carrier-Detect -
|

]
I
|
I
I
!
I
I
|
|
I
|
|

—_—

25 second timeout

- Data-Set-Ready and

Data-Carrier-Detect monitored
continuously for Lost Carrier

(for Data-Set-Ready and Data-Carrier-Detect)
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CCONNECT Flowchart

CCONNECT

Duplex specifier?

Activate
Activate “Data terminal DTR?T
“Data terminal ready”(DTR?)
ready” (DTR?) and "Request RTS?t
to send” (RTST)

t . y

Handshake?

Duplex specifier?

\m
DSR?
Yes

Lost
carrier enabled?

25

DSR and DCD? second timeout?

De-activate
“Data terminal
ready” (DTRY)
Give ERROR

No END

Enable lost
carrier timer

Activate
o L “No activity
- f
activity enabled? timer”

No

‘ EXIT "
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The CDISCONNECT Statement

The CDISCONNECT statement terminates all datacomm activity for the specified select
code. If the optional HOLD parameter is not specified, all modem control signals are set low
(0), and an automatic hang-up on a switched line is executed. CDISCONNECT can be
executed to a channel that is not connected. A CDISCONNECT statement is normally
placed before the CMODEL statement to prevent errors caused when attempting to execute
a CMODEL statement for an active channel.

Syntax:

select code:

select code [ ; HiiL 1]

The valid select code (channel) for your datacomm opera-
tion.

The optional HOLD parameter prevents a true disconnect
from the link. The datacomm channel is deactivated and
communication is disabled. The modem signals remain in
the active state to prevent automatic hang-up. The HOLD
parameter is normally used to allow you to change the
CMODEL statement options without disconnecting from
the link.

NOTE

In order to reconnect to a datacomm channel following a CDIS-
CONNECT, you MUST execute a CMODEL and CCONNECT for
the disconnected channel.

NOTE
When CDISCONNECT.... HOLD is executed, the modem signals
remain active and the link connection is maintained. If you are
connected to a telephone line, you remain connected until a
CDISCONNECT without a HOLD is executed. All automatic dis-
connects (NOACTIVITY, LOST CARRIER) are disabled.
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CDISCONNECT Flowchart

CDISCONNECT

“Hold"
specified?

De-activate
ALL modem lines
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i@ ! Rt R R S S T TR R T e e e S
28 |

' The following program is an example of an ihnterrupt driven LINE MODE
terminal emulator. Defaults are assumed where pozsible. Thiz is far
a direct (HO MODEM) connection to an H.P. 206a. modem 1= us
d=lete "HANDSHAKE OFF" from the COONHMECT statement
- FEEA X EF RS FFEE LR E R ¢ % %
T FRESS THE CONTINUE KEY TO TRAMSMIT THE DATA !!

A

L A

o

e o

FEEEEELE X
{S RS O R S

o 3

|
I
I
I
|
I

Lo e e Y
ot}

FEEFFEE
31,E$[16A1] ' Dimension the string wariables
COMNECT 4 Ensure wou are disconnected

CCoM 1588 Specify the CCOM memory allocation

DIM A$LE
COT!

O

1

|
I
CMODEL RSYHNC, 4 ! Define the CMODEL ¢ALL DEFALLTS)
|
I

Link iz connected here

(i) [ S
=

1
1
1
1
146 CCOMNECT 4 3;HAMDSHAKE OFF
158 CCONTEOL 4;ACK OH Enable EMB-ACK handshake
154 |
178 OM IHT #4,1 GOSUER Transmit ' Interrupt when a FROMFT iz detected
188 OM IHT #5,2 GOSUE Receiuve ! Interrupt when an INSEP iz detected
138 !
26 CURITE 43;EHDLIHE ! Send CoR COUTSER) to host ©I am readud
21 |
2 Spin: GOTO Spin '"'Wait here for an interrupt
i

Transmits: |

IF HOT CSTAT(4,2» THEN RETURM ! Check for a PROMPT befare cont inuing
CREAD 4;A% ' Get the wizual praompt character
FPRINT A%; I Print the visual character ¢ g
LINPUT "Enter data",Bs$ ! Enter data, press CONT kew to
CHRITE 43;EB#,EHMDLINE | Send data and C- R <OUTSEP:
RETURHN
I
Receijuess |
IF NOT CSTAT(4,15 THEN RETURM | Check for an INSEP CALERTH hot uwsed)
CREAD 4:A% ! Read the data from the host
FEINT A% I Print the data from the h
|

GOTO Receiuve Go check for more input data

!
EHD
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Chapter 3

Data Transfer

The following is a summary of the information provided in this chapter:

Statement or Function

Parameter or Option

CREAD select code

CWRITE select code

input list

output list
ENDLINE
EOT

The highlighted program lines on the facing page show typical use of these statements.
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The CREAD Statement

The CREAD statement transfers data from the input queue into BASIC strings. The CREAD
statement is provided to accomplish:

e Orderly extraction of message text as related to the line and logical separators.

e Processing of messages that are longer than the input queue storage capacity.

A CREAD can be executed at any time, whether data is present or not. Executing CREAD
causes message text characters to be transferred from the input queue to the input list.
INSEP and PROMPT sequences are stripped from the input data stream, but their positions
are noted. Data transfers are terminated when one of the following conditions occur:

e An INSEP is encountered.
e The input queue is emptied.
e The BASIC string is filled.

Syntax:
[ select code : input list
select code: The valid select code (channel) for your datacomm opera-
tion.
input list: The input list consists of one or more string variables, sub-

strings, or string array elements. In general only one string
variable is used with the CREAD statement, however, if
more than one string variable is specified, a comma must
be used as a separator between variables.

A step by step example in Chapter 6 explains how data is entered through the INBUFFER,
and input queue.
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The CWRITE Statement

The CWRITE statement outputs the data from BASIC strings to the output queue for trans-
mission over the datacomm link. The CWRITE statement is also used to insert user defined
line separators and control the Request-to-Send line. When CWRITE is executed, the
Request-to-Send modem line is activated (see the next flow chart).

Syntax:

F 1T select code ; output list

select code:

output list:

string expression:

. string variable:

The valid select code (channel) for your datacomm opera-
tion.

The output list consists of any or all of the following.

One or more string expressions.
One or more string variables.
ERDLIHE

Any valid string expression.
Any valid string variable.

The CWRITE ENDLINE statement outputs the user defined line
separator (OUTSEP = ) as part of the message text. The END-
LINE specifier is used to indicate the end of each line of data that
is transmitted. No automatic endline sequence is output, as with
a PRINT statement.

The CWRITE...EOT statement is used with half duplex op-
erations only. The CWRITE...EOT statement, when exe-
cuted, sets the RTS (Request-to-Send) modem line to the
inactive (0) state (see Modem Handshake, Chapter 2).

NOTE

If the host sends a PREDICTABLE prompt, you should check for
CSTATUS element 2 True (1) before executing a CWRITE to the
host. The host sends a prompt sequence (which sets element 2
True) only when your data can be accepted. Failure to do so may
result in a loss of data.

3-5
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CWRITE Flowchart

CWRITE

Activate
“Request to
send" (RTST)

No

De-activate
“Request to
send" (RTS)])

String empty? Send message

EXIT
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4.2 Interrupts and Control

o 2 e e e S e e S S i T S o e e S S R S RS

Bl

The following program i= an example of an interrupt driven LIME MODE
umed where possible. Thi=s is for
on to an H.F. 2868, If a modem i= wsed,

fraom the CCOMMECT statement (line 148).

!

!

1

! terminal emulator. Defaults are a
[ a direct (MO MODEM3
I

]

1

1

ot o B o)

delete

=

MUST PRES THE CONTINUE KEY TO TRAWSMIT THE DATA !!

o [ 1l O A Ty

=} e
@E DI I Timension the string variables
1a I Ensure wou are dizconnected
2@ : I Specify the CCOM memory allocation
2@ CHODEL ASYHC, 4 I Define the CMODEL ¢ALL DEFAULTS:
4 CCOMMECT 43;HANDSHAKE OFF ' Link is connected here
og CCOHTROL 43;ACK OH ! Enable ENHB-ACK handshake
£a |
(5 O IMT #4,1 GOSUE Transmit ' Interrupt when a FROMFT
] OH IHMT #5,2 GOSUE Receiwve I Interrupt when an IHSEF
a |
i CURITE 4;EMDLINE I Send C/R C(OUTSEP) to host (I am readyl
G
G Spin: GOTOD Spin ' Mait here for an intertupt
I

Transmit: |
IF HOT

CSTAT (4,23 THEN RETURH ! Check
CREAD 4:A% I Get th
FEINT A%; I Pring
|
I

=

o a PROMPT before continuing
visual prompt character

the wizuwal character (e.g.,":")
Enter data, press CONT kew to send

m

LIMPUT "Enter data",E$
CMRITE 43;E$, EMDLINE
RETURH

Send data and CsR C(OUTSER:

-+

I

Receive: |
REEN T I Check for an INSEF CALERTH not used?
CREAD 4;A$ ! Fead the data from the host
FRINT R#$ I Print the data from the host

GOTD Receive I Go check faor more input data

I

EMD

CSTATC4,1 THEW RETURH




Chapter 4

Interrupts and Control

The following is a summary of the information provided in this chapter.

Statement or Function ~ Parameter or Option Default

Priority
GOTO
GOSUB
CALL

ON INT# select code {

OFF INT# select code
DRIVER1 ON

or DRIVER1 OFF
DRIVER1 OFF
DRIVER2 ON
or DRIVER2 OFF
DRIVERZ2 OFF
DRIVER3 ON
or DRIVER3 ON
DRIVER3 OFF
READALL ON
CCONTROL select code {| or READALL OFF
READALL OFF
XON

or

ACK ON ACK OFF
or

ACK OFF

RESET

SUSPEND

BREAK

INTMASK = expression

The highlighted program lines on the facing page show typical use of these statements.
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The ON INT# Statement

The ON INT# statement provides for end-of-line branching when pre-defined conditions
occur. This is accomplished by the ON INT# statement which specifies the branch and the
priority level for the branch. With the exception of ON INT...CALL, the ON INT statement is

effective only within the current program segment. Interrupt operations are explained in
detail in the I/ O ROM Programming Manual supplied with your Desktop Computer.

Syntax:

A IHT A select code [, priority]branch

select code: The valid select code (channel) for your datacomm opera-
tion.

NOTE
To interrupt from input queue status (complete message or
ALERTN characters present), the ODD select code for the inter-
rupt MUST be specified. All other interrupts are generated for the
EVEN select code only. See the CSTATUS statement, Chapter 5.

priority: The optional priority parameter specifies the priority level
(1-15) assigned to end-of-line branches from the specified
select code. If a GO SUB or CALL is specified, the system
priority level is set to the priority level specified by the ON
INT statement, then restored to the previous system prior-
ity level upon return from the subroutine or subprogram.
End-of-line branches of a higher priority are granted end-
of-line service within the interface service subroutine or
subprogram, but lower priority branches are not serviced
until the system priority level drops lower than the priority
level of the requesting interface. In datacomm programs,
the ODD select code should normally have a higher prior-
ity than the EVEN select code. This prevents transmitting
before you have processed all input data from the host.
The default system priority is 0.

branch: Allowable branch parameters are:

e i TillinelD
e LiSLIElineID
e _HLL name

line ID: The line ID parameter specifies the line identifier of the
service routine or subroutine.

name: The name parameter specifies the name of the service .
subprogram.




Interrupts and Control 4-5

S0 TO: An ON INT statement specifying a GO TO is active only
within the program segment in which it is executed. Trans-
fer to a different program segment temporarily disables the
ON INT...GO TO...conditions. When a program segment
containing the ON INT...GO TO... statement is re-entered,
the ON INT conditions are automatically reinstated. An
end-of-line branch associated with an ON INT...GO
TO...statement does not alter the system priority level or
exit the current program segment.

=0 SUE An ON INT statement specifying a GO SUB is active only
within the program segment in which it is executed. Trans-
fer to a different program segment temporarily disables the
ON INT...GO SUB...conditions. When the program seg-
ment containing the ON INT...GO SUB...statement is re-
entered, the ON INT conditions are automatically
reinstated. An end-of-line branch associated with an ON
INT...GO SUB...statement sets the system priority level to
the statement’s priority level (the priority parameter) but
does not exit the current segment.

CALL : An ON INT statement specifying a CALL is active regard-
less of the current program segment. An end-of-line
branch associated with an ON INT...CALL...statement re-
mains active until it is redefined by another ON INT state-
ment for the same select code or until it is cancelled by an
OFF INT statement for the same select code.

Two system statements, ENABLE and DISABLE affect ON INT end-of-line branches as well
as ON KEY end-of-line branches. The DISABLE statement inhibits end-of-line branching
until an ENABLE statement is executed. If an interrupt is logged in while end-of-line
branches are inhibited, the end-of-line branch for that interrupt is taken when the ENABLE
statement is executed.

NOTE
When implementing datacomm operations under interrupts, the
ON KEY! statement should have the HIGHEST priority or you
may never be able to send a BREAK.

1 See the ON KEY statement in your Desktop Computer Operating and Programming Manual.
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The OFF INT Statement

The OFF INT statement enables you to disable the current ON INT condition for the
specified select code. The OFF INT statement is only in effect within its program segment.
Interrupts are not logged while OFF INT is in effect, they are lost. Interrupts logged while a
disable is in effect are processed when a subsequent ENABLE is executed.

Syntax:

i+ select code

select code: The valid select code (channel) for your datacomm opera-
tion.

The CCONTROL Statement

The CCONTROL statement provides control features for the datacomm operation.
CCONTROL also provides the INTMASK specification so that you can specify the
CSTATUS conditions that generate interrupts. The CCONTOL statement can be executed
from a program or from the keyboard in the live keyboard mode.

Syntax:
UHTHOL select code : command(s)
select code: The valid select code (channel) for your datacomm opera-
tion.
command(s): The command list may consist of one or more of the follow-
ing:
..... Hoor .
A4 or
M or
- or i
[+ or
e [IMITIMHZE = expression

The following DRIVER commands provide direct control of three RS232 hardware drivers
on the 98046 interface which enable you to control secondary* channel modem signals, and
select the alternate modem speed (two speed modems only). The modem lines that are
controlled depend on the option cable supplied with the 98046 interface card. The control
lines and connector pin numbers are shown in the following table. It is possible to connect
these hardware drivers to other RS 232 lines for special applications by modifying the
98046 cable. See the 98046 interface Installation and Service Manual (P/N98046-90030).

1 An example secondary channel program is provided in Appendix E.
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Cable Option
Command P Default
Standard Optionl

1ETI
or Not Used Not Used DRIVER1 OFF
DR IVER

[ = Secondary Secondary
or Carrier Request to DRIVER2 OFF
LI Detect(Pin 12) | Send(Pin 19)
or Not Used Data Rate DRIVER3 ON
TR = Select(Pin 23)

You should check the status of the appropriate modem lines (see CSTATUS elements 11,
12, 13 and 14) before and after executing a CCONTROL...DRIVER ON / OFF statement in
order to ensure that the modem line responses are as expected. Failure to ensure correct
modem line status prior to CWRITE operations can produce unexpected loss of data. These
lines are always reset to default condition by the CCONNECT statement.

The READALL ON command causes all characters, includ-
ing control characters, to be transferred to the BASIC
strings by the CREAD statement. Parity and framing errors
are NOT changed to the underscore character.

Normally (READALL OFF) the line separators, prompts,
and the ENQ, NULL, and DEL characters are not transfer-
red to the BASIC string variable. Characters with parity or
framing errors are converted to underscores.

Default: = READALL OFF

ACK ON and XON are FULL DUPLEX options. ACK ON
enables the ACKnowledge (CHR$(6) ) response to an
ENQuiry (CHR$(5) ) from the host computer. The ACK
response means that the Desktop Computer can accept at

least 140 characters from the host. This is the common
protocol for HP1000 and HP3000 computers.

XON allows the Desktop Computer to send a “‘busy’ indi-
cation in order to prevent further data transmission by the
host. When there are less than 140 empty character spaces
remaining in the input buffer, the interface automatically
transmits a DC3 (CHR$(19) ) character to suspend further
transmission from the host. When the input buffer is com-
pletely empty, the interface automatically transmits a DC1
(CHR$(17) ) to the host to resume transmission.
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RCK OFF ACK OFF disables ACK ON and XON. No response or
“busy’’ indication is sent to the host. The following draw-
ings show typical ENQ-ACK and DC1-DC3 interactions.

Default: = ACK OFF

ENQ /ACK Handshake

ENQ

OK To Send?
Terminal Host
ACK

OK Send

A

-
o

XON / OFF Handshake

il

DC3 Stop Sending
Terminal DC1 OK Resume

~ .

ET CCONTROL RESET is normally used during error recov-
ery (see Chapter 8). When CCONTROL...RESET is exe-
cuted, the specified channel is returned to the inactive
state, all pending datacomm activity is aborted, but all
modem signals remain active. The following are re-
initialized:

Host

O
o
-
o

Al

e Input Queue.
e Output Queue.
e INBUFFER.

e TBUFFER.

e Interface Card.

i
Al
[l

CCONTROL BREAK causes the modem to output the
break sequence to the remote device. The break sequence
consists of a 500 millisecond “mark” followed by a 500
millisecond ‘‘space.”! The ‘‘break’ signal is normally in-
terpreted by the host as a signal to halt current datacomm
activity.

1 Mark and Space are explained in Chapter 1.
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expression:

=iF. = expression

Interrupts and Control

CCONTROL...SUSPEND prevents further datacomm ac-
tivity for the specified channel (select code). All modem
signals remain active. Subsequent CREAD statements can
be executed to clear the input queue but further data
communication activity is not allowed until a
CCONTROL...RESET has been executed. The trace buffer
is NOT initialized. The NO ACTIVITY remains active and a
NO ACTIVITY timeout is executed when the NO
ACTIVITY parameter is exceeded. CCONTROL...SUS-
PEND may be executed prior to dumping line trace infor-
mation to ensure that the channel is suspended.

The INTMASK parameter enables you to specify the
CSTATUS conditions that generate an interrupt. The ON
INT statement must be executed before an interrupt is
generated. All interrupts are generated for the EVEN select
code except element 1 (input queue status), which gener-
ates an interrupt for the ODD select code.

The expression is the integer value of the summed total of
the CSTATUS bits that you specify. See following table:

Array Element |Bit Value Meaning
A (0) 1 Internal datacomm error.
A (1) 2 Input queue status.
A (2) 4 Prompt detection status.
A (3) Cannot be specified to generate an interrupt.
A (4) Cannot be specified to generate an interrupt.
A (5) 32 Datacomm suspended.
A (6) 64 Parity or framing error
A(7) Not used.
A (8) 256 Trace buffer full.
A (9) 512 Break received.
A (10) Not used.
A(11) 2048 |Receiver 1 — Option cable dependent (see CSTATUS,
Chapter 5).
A (12) 4096 |Receiver 2 — Option cable dependent (see CSTATUS,
Chapter 5).
A (13) 8192 |Receiver 3 — Option cable dependent (see CSTATUS,
Chapter 5).
A (14) 16 384 |Receiver 4 — Option cable dependent (see CSTATUS
Chapter 5).

CSTATUS is described in Chapter 5.

4-9
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For example:

You want to specify an interrupt for select code 6 if there is an internal datacomm error
(A(0)) or a parity or framing error (A(6)). The value for INTMASK is 65, 1+64.

INTMASK = B5

Select Code 6/ \

Set INTMASK to 65
1(for A(Q) ) + 64(for A(6) )

Default: INTMASK = 6(element 1 and element 2)
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a
o

£ o o T o S S S S o e o e T e e o6 RS S o X R e e o KR e L S R e e R S e R R ok S R i o i e i

DO
==

The following program 15 an sxamnpls of an interrupt driven LINE MODE
terminal emulatar. Defaults are Ble. This i
a modem 1=

cline 14@).

for
ed,

[ o

umed whetre
a direct (HD MODEM>? connection to an H.P. 2868,
delete "HAWMDSHAKE OFF" from the CCONMECT

-3 R e o 2

Woin

Ll

AN D

b T T 20V D A ok AL RS R R S o R e T Sk o T g i, e e o e e e i e o g

I

I

|

1

I

I

[ £

! L1oYOU MUST PR THE CONTIHUE KEY TO TRANSMIT THE DATA !!
|

I

a ~J

RS e S OO
e BT O I [t

FERSEE SRS R LI SRS F AL X F LRSS LS LT RS R SR IFEFFEFF ISR F TR XTI E TR XFFS
IM A$[261,E$[1648] I Dimensicon the =tring wariables
CODISCOMHECT 4 | Ensure wou are discontnected

CCOM 1588 b cify the CCOM memory allocat
CHMODEL ASYHC, 4 | Define the CHMODEL ¢ALL DEFAULTS
|
|

o <
=]

HHECT 4;HANDSHAKE OFF
CCOMTROL 43ACK OH

Link 12 conhected here
Enable EHE-ACK handshake

R

8 |
a OH THT #4,1 GOSUE Transmit I Interrupt whern a PROMPT is detected
5} OH INT #5,2 GOSUE REeceiue I Interrupt when an INSEP 1= detected
5 I
CHRITE 43;ENDLIHME I Send CAR C(DUTSER) to host (I am readyl
}
Spin: GOTO Spink I Hait here for an interrupt
|

Tranzmit: !
IF HOT CESTATC4,2> THEHW RETUEH ! Check for a FROMPT befors continuing
CREAD 4;

% 3 I Get the wisual prompt character

FRINT A%; LPrint the visual character (e.gey o
LIHFUT "Enter data”,B$ I Enter data, = CONT kew to send
CHRITE 4;E$,ENDLINE I Send data and C COUTSER 2

RETURH

|
Fecsiuvwe: |
IF MOT CSTAT¢(4,13 THEH RETURH ! Check for an INSEF (ALERTH mnot used)
CREAD 4:A% | Read the data fram the host
FRINT AF I Frint the data from the |
GOTO Receive | Go check for more input data
|

EMD
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Status

The following is a summary of the information provided in this chapter:

Statement or Function I Parameter or Option
CSTATUS select code

integer array
CSTAT (select code,integer array element)

The highlighted program lines on the facing page show typical use of these statements.

Introduction

The CSTATUS statement and the CSTAT function enable you to monitor the various states
of the protocol machine’, memory allocation, and modem signals.

1 The protocol machine is explained in Chapter 5, Data Communication Basics Manual (98046-90005).
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The CSTATUS Statement

The CSTATUS statement returns status information relating to the entire datacomm opera-
tion. This status information is entered into a sixteen element integer array variable specified
by the CSTATUS statement. CSTATUS cannot be executed unless CMODEL ASYNC and
CCONNECT have been executed.

Much of the information provided by the CSTATUS statement is intended for use in
troubleshooting datacomm problems. Details about troubleshooting are found in Chapter 9.

Syntax:
[HTLI= select code; integer array
select code: The valid select code (channel) for your datacomm opera-
tion.
integer array: The integer array MUST conform to the following

specifications:

e MUST be an INTEGER array.

e The FIRST element MUST be element 0.

e The array MUST be ONE dimensional.

e The array MUST contain a minimum of 16
elements (0 through 15).

The following statement shows how to set up the integer array.

IHT

The following statement enters the status information into the CSTATUS array.

/-select code (channel).

TATUS 4:RAC*)

The Array Elements

The following section explains the information that is returned into the integer array
elements when the CSTATUS statement is executed.

The value required by the CCONTROL...INTMASK statement to generate an interrupt for
the various CSTATUS elements is also shown. To specify two or more elements to generate

an interrupt, simply add the corresponding intmask values together and enter the sum into
the CCONTROL...INTMASK statement. CCONTROL...INTMASK is explained in Chapter
4,

The explanations of the various CSTATUS elements assume that the appropriate interrupt
conditions (ON INT, INTMASK) have been specified in order to generate the interrupts as
described.
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Element 0 Intmask Value = 1

Element 0 provides datacomm errors. The value returned indicates the error that has
occurred. Only the first error that occurs is entered into element 0. No subsequent errors are
entered into element O until the first error is cleared. The occurrence of any of these errors
suspends all datacomm activity for this channel. If bit O is not specified to generate an
interrupt, the computer beeps and displays the appropriate error message. These errors are
trapped when bit 0 is specified to generate an interrupt for the even select code and an error
trapping routine is used (see CSTATUS Error Trapping, Chapter 9). Element 0 is NOT reset
to 0 when CSTATUS is executed. Errors are cleared by executing CCONTROL...RESET.

Error Number | Meaning
10 Timeout before connection
11 Clear to Send line false or missing clock
100 Channel MEMLIMIT overflow
102 Input buffer overflow
103 Internal buffer overflow
104 Autodisconnect forced
106 NOACTIVITY timeout
200 98046 buffer overflow

These errors are explained in detail in Chapter 9.

NOTE
Error 10 (Timeout before connection) means the CCONNECT
statement has been executed, but the actual channel connection
has not been established (see The 25 Second Timeout, Chapter
2). The routine for trapping error 10 is explained in Chapter 9.

Element 1 Intmask Value = 2

Element 1 provides the status of the input queue. When a complete input message (message
terminator detected (INSEP)), or ALERTN characters have been input without a message
terminator, the value of element 1 is set true (1) and an interrupt is generated for the ODD
select code. Element 1 is reset to 0 when CREAD is executed and there are no message
terminators or fewer than ALERTN characters remaining in the input queue.

NOTE
This is the only CSTATUS element that generates an interrupt for
the ODD select code.

5-5
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Value Meaning

0 There is no complete line (no INSEP), or there are fewer
than ALERTN characters in the input queue.

1 There is a complete line (INSEP detected), or there are
ALERTN characters in the input queue.

Element 2 Intmask Value = 4

Element 2 provides prompt sequence detection status. When a prompt sequence
(PROMPT) is detected, the value of element 2 is set true (1) and an interrupt is generated for
the EVEN select code. Reception of a prompt indicates that the host is ready to receive data.
Element 2 is reset to 0 when CWRITE is executed.

Value | Meaning
0 No prompt has been received, or no prompt has been
received since last CWRITE statement.
1 Prompt character (PROMPT) has been detected.
Element 3 Does not provide interrupt.

Element 3 indicates whether the most recent CREAD operation terminated with an input
line separator (INSEP) sequence. Element 3 is reset when a subsequent CREAD is

executed.
Value | Meaning
0 The most recent CREAD was not terminated with an
INSEP sequence.
1 The most recent CREAD operation was terminated by an
INSEP sequence.
Element 4 Does not provide interrupt.

Element 4 provides memory allocation information. Two types of information are provided,
depending upon when element 4 is accessed. After the CMODEL statement has been
executed and prior to CCONNECT execution, the value returned by element 4 indicates the
amount of CCOM memory (in words) that is required for the CMODEL. After CCONNECT
has been executed, the value indicates the approximate remaining queue capacity (in
words) of the channel.
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Element 5 Intmask Value 32

Element 5 provides link status information. In cases where the value of element 5is 1 or 2,
no interrupt is generated. When the value of element 5 is 3 (datacomm operation
suspended), the interrupt is generated for the EVEN select code.

Value | Meaning
1 CMODEL statement executed, but no CCONNECT
2 Theline is idle (initial state after CCONNECT is executed).
3 Datacomm operation is suspended.
Element 6 Intmask Value 64

Element 6 provides a count of the errors detected in the received data since the most recent

CCONNECT, CSTATUS, or CCONTROL RESET statement was executed. When a parity

error or a framing error is detected, the value of element 6 is incremented and an interrupt is

generated for the EVEN select code. The character that caused the error is converted to the

underscore character when it is moved from the INBUFFER to the input queue. Element 6 is
. reset to zero when CSTATUS is executed.

Element 7

Element 7 is not used by CMODEL ASYNC.

Element 8 Intmask Value 256

Element 8 provides trace buffer status information. Element 8 monitors the trace buffer
status in the STOP FULL or STOP ERROR modes! only. The value of element 8 is set to 1
when there is no room remaining in the trace buffer for data, at which time tracing is
stopped. A value of 0 indicates that the trace buffer is not full. When the value is set to 1, an
interrupt is generated for the EVEN select code. Element 8 is reset to 0 when
CTRACE...STOPFULL' or CTRACE...WRAP! is executed.

Value | Meaning
0 There is room in the trace buffer for trace data.
1 The trace buffer is full or a parity or framing error has been

detected in the input data.

1 See the CTRACE statement, Chapter 8.

I i beice i kit it
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Element 9 Intmask Value 512

Element 9 provides break detection information. When a break is detected during a receive
operation, element 9 is set to 1 and an interrupt is generated for the EVEN select code.
Element 9 is reset to 0 when CSTATUS is executed. When you detect a break, you may
detect a parity error if a subsequent line turn around is detected.

Value | Meaning
0 No break detected.
1 Break detected in receive operation.

Element 10

Element 10 is not used by CMODEL ASYNC.

Elements 11, 12, 13 and 14

Elements 11, 12, 13 and 14 enable you to monitor the status of specific modem signals. The
specific modem signal that is monitored depends on the cable option supplied with the
98046 interface card. The following table shows the modem lines that are monitored by
these CSTATUS elements and their associated intmask values.

CSTATUS Modem Line Modem Line INTMASK
ELEMENT (Standard Cable) (Option 1 Cable) Value
jig| DATA TERMINAL READY DATA SET READY 2048
12 SECONDARY REQUEST SECONDARY DATA CARRIER 4096
TO SEND DETECT
13 REQUEST TO SEND DATA CARRIER DETECT 8192
14 DATA CARRIER DETECT CLEAR TO SEND 16384

A value of 1 for the CSTATUS element indicates that the associated modem line is active
(true) and a value of O indicates that the associated modem line is inactive (false). When a
modem line changes state (false to true or true to false), an interrupt is generated for the
EVEN select code if interrupts are enabled and the intmask value for that modem line has
been included in the CCONTROL...INTMASK statement.

Element 15

Element 15 is not used by CMODEL ASYNC.
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The CSTAT Function

The CSTAT function is provided to enable you to quickly select a specific CSTATUS array
element and return the value contained in that element. The CSTAT does not update or
reset the CSTATUS elements. CSTAT may be executed prior to executing CCONNECT.
Executing a CSTAT statement prior to a CMODEL statement returns a value of — 1 for ALL
elements.

Syntax:
= THT i select code, integer array element !
select code: The valid select code (channel) for your datacomm opera-
tion.
integer array element: The element is an integer (0 through 15) that corresponds

to the CSTATUS element from which the data is obtained.
For example, to check for a prompt received on select code 6 execute:

If the value returned is 1, then a prompt sequence has been detected.

If the value returned is 0, then no prompt sequence has been detected.
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Chapter 6

Transfer Control

Using CSTAT for Program Control

The CSTAT function is used to provide all of the information necessary for orderly transfer
of information between your Desktop Computer and the host.

CSTAT(select code,1) is true (1) when:

e An INSEP sequence is in the input queue.
e The number of characters specified by the ALERTN = option are in the input queue.

CSTAT (select code,2) is true (1) when:

e The prompt sequence specified by the PROMPT = option is received from the host.
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Data Input

The following section explains how data is moved from the interface through the input
buffer, the input queue and into the BASIC strings.

Here is the sequence:

e Data is moved from the interface to the input buffer by the drivers.
e Data is moved from the input buffer to the input queue by the protocol machine.
e Data is moved from the input queue to the BASIC strings by the CREAD statement.

Assume that the following data is present in the interface buffer:

wlH|o|le|w|A|R|E|S|w|Y[O|Ul 2% |°

WHOC,;‘L/-"\REC'-YOU'?C‘-:D

Assume that there is sufficient space in the input queue for all of the data. The p-machine
then moves the data into the input queue in the following form:

Endline Endline Endline Note
W H (@] Position A R E Position b i (0] U ? Position A
Note 1 Note 1 Note 1

Data is checked for errors, prompts, input line separators, etc. as it is entered into the input
queue and the appropriate CSTATUS elements are updated at this time.

Note 1 The actual endline (CR/LF) sequences are not entered into the input queue and
no queue space is occupied, but their positions are remembered. When an endline
sequence is detected CSTAT (4,1) is set true. CSTAT (4,1) is not reset until a
CREAD is executed and all endline sequences are accounted for.

Note 2 The prompt (D1) sequence is not entered into the input queue. When a prompt
sequence is detected CSTAT (4,2) is set true. CSTAT (4,2) is reset when a
CWRITE is executed.

Data is moved from the input queue into BASIC strings by employing one of the following
methods:

e Line mode input.

e Character mode input.
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Line Mode Input

The following explanation shows how data is entered into the BASIC strings on a line-by-
line basis.

The following parameters are assumed:

1aa CRERD | BEead the input up to the INSEF
118 FRINT I Print the data that wazs input
1268 FRINT I Print the value of CSTAT(4,1>
138 PRENT I Print the walue of CSTAT4,20

The data remaining in the input queue is:

Endline Endline
A R E Position Y (@] U ? Position

Execute the previous four program statements.

Here is the printout:

- = m
T

T
ol A

The data remaining in the input queue is:

Endline

Y (0] U ? Position

6-5
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Execute the previous four program lines.

Here is the printout

Yoz
CSTATC(4,12= @
CETRAT(4,20= 1

CSTAT (4,1) is reset to 0 when the CREAD statement is executed because there are no
subsequent endline positions remaining in the input queue.

The data remaining in the input queue is:

Execute the previous four program lines.

Here is the printout:

CESTATC4,15= @
CSTAT (4,2

—

the input queue is now empty.

Execute the following program lines.

CMRITE 43EMDLINE
PRINT "CSTAT(4,1)
PRIMT “CSTAT(4,20

W CSTAT (4,10
" CESTATC4, 20

Here is the printout:

l_
)
=
I
—4
£
P
I

(5]

CSTAT (4,2) is reset to O when the CWRITE statement is executed. CSTAT (4,1) remains 0
because no data has been sent to the input queue at this time.
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Character Mode Input

The next section explains how to input data into the BASIC strings one character at a time.

Here is the same input queue data that was used for the line mode explanation.

Endline Endline Endline

‘W \ H ‘ (0] ‘ Position A R E Position Y | O ) ? Position

The following parameters are changed:

Execute the following statements:

188 CREAD 43;A%
118 FRINT A%

1268 PRINT "CSTAT(4,13="
128 PRINT “CSTAT(4,2)
146 FREINT "CETAT 4, 33

Fead the input

Frint the data that was input
Frint the walue of CSTATc4,12
Print the uJalue of CETAT(4,20
Frant the value of CSTRTC4,3)

Here is the printout:

0]

ESTAT ¢4.4.19
CSTAT 4,20
CSTATC4,3 2

Inun
—

5]

CSTAT (4,1) is true because:

e Endline sequences remain in the queue.
e There are = ALERTN characters remaining in the queue (in this case ALERTN = 1).

CSTAT (4,1) remains true until both of the above statements are false, i.e., there are NO
endline sequences remaining in the queue AND there are fewer than ALERTN characters
remaining in the queue.

CSTAT (4,2) Identical to the line mode explanation for CSTAT (4,2).

CSTAT (4,3) is used to indicate that an endline sequence has been passed by the most
recent CREAD. CSTAT (4,3) is set when a CREAD is executed and an endline sequence is
encountered. CSTAT (4,3) is reset when a subsequent CREAD statement is executed and
no endline sequence is encountered.
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Assume the following is contained in the input queue.

Endline Endline Endline

W H (0] Position A R E Position Y 0] U ? Position

Run the following program statements:

CREARD 4;A%
IF CETAT4,3» THEN 346

Fead 1 character into Af
Check for INSEF indicatiaon

i
|
PRINT A%$; I Frint character without CR-LF
45 GOTO 388 I Get another character
240 FREINT A# I Print character with CR-LF
358 PRIHNT "CSTART(4,3 =" P ESTRT 4, 33 I Frint CSTAT(4,3> value
268 IF CSTRATi4,1» THEN Z28a ' If more data, return and get it
Here is the printout:
HHO
ESTATICH -G =E
RRE
CETAT(4,33= 1
You?
CSTAT¢4,30= 1
Line 300 — Enters a character from the queue.

Line 310 — Checks CSTAT (4,3) condition:
e If the true-jump to endline sequence. (Line 340)
e [f false-continue
Line 320 — Prints character without endline sequence.
Line 330 — Go back and get another character.
Line 340 — Print last character in the line, endline sequence.
Line 350 — Print CSTAT (4,3) value on a new line.
Line 360 — Checks
e If true — there is more data in the queue — jump
back to the beginning (Line 300).
e If false — continue.

When this program sequence is complete, the prompt could then be serviced in the same
manner as described for the line mode input.
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Chapter 7

The First Connection

Introduction

This chapter explains how to connect to a host computer. Examples show how to define
each datacomm statement that is needed to establish a connection. A simple example
program is also given. Actual log-on procedures are explained and typical log-on problems
are explained.

Memory Allocation

The first question that must be answered is: ‘‘How much memory must be allocated for the
datacomm program?’’ For a ‘‘first connection,” it is suggested that the defaults for the
CMODEL ASYNC memory allocation parameters be assumed. These defaults are:

¢ MEMLIMIT = 500
¢ INBUFFER = 260
e TBUFFER = 130

If these defaults are assumed, the memory allocation parameters can be omitted from the
CMODEL ASYNC statement and the following CCOM statement can be used:

ZzoM 15868
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Protocol Parameters

The next set of questions help you determine which CMODEL ASYNC and CCONNECT
protocol parameters to specify. You may omit each parameter if it requires a value that is the
same as the default provided. These parameters can be divided into three groups:

e What the host expects from you (transmit parameters).
e What the host sends to you (receive parameters).
e Both (transmit and receive parameters).

What the Host Expects from You
¢ STOPBITS — How many stop bits are required?
e OUTSEP — What line terminator does the host expect?
e GAP — What spacing between characters is required?

What the Host Sends to You

e PROMPT — What predictable prompt sequence (if any) does the host send?
o INSEP — What predictable line terminator sequence (if any) does the host send?

Both

e CHARLENGTH — How many bits make up a complete character?
Remember, CHARLENGTH does NOT include start, stop, or parity bits.

e CHECK — What type parity checking is used?

e Are HALF or FULL DUPLEX transfers implemented? You must first determine if a

modem is to be used; and if used, whether it is a half or full duplex modem (see the next
page, “‘Connection”).

An additional parameter, ALERTN, is provided to allow you to process input data on single
character or group of characters basis, rather than a line-by-line basis. If the host sends no
predictable prompt or endline sequences, the ALERTN specifier should be used.

Default
ALERTN = 32767
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Connection
The next group of questions determine which CCONNECT options are used.

e SPEED — What is the data transfer rate?
¢ HANDSHAKE — Are the modems being used?

Two additional parameters, LOST CARRIER and NO ACTIVITY allow you to specify an
automatic disconnect from the link if the Data Set Ready (and Data Carrier Detect)' modem

signal is lost or no data transfer activity occurs for a specified period of time.

Statement Parameter Default Your Value
MEMLIMIT = 500
INBUFFER = 260
TBUFFER = 130
_ CHR$(13)&
INSEP = CHR$$S 105
OUTSEP= CHR$(13)
PROMPT = CHR$(17)
CMODEL ASYNC { | ALERTN= 32767
CHECK= 3
. CHARLENGTH= 7
STOPBITS = 1
GAP= 0
HALF DUPLEX
or } FULL DUPLEX
l| FULL DUPLEX
(| SPEED= 300
INSPEED = Note 1
OUTSPEED = Note 1
EXTERNAL Note 1
CCONNECT 1 |LOST CARRIER= 400
NO ACTIVITY = 600
HANDSHAKE ON
or } HANDSHAKE ON
| | HANDSHAKE OFF

Note 1. The default SPEED=300 parameter disables INSPEED, OUTSPEED, and EXTER-

NAL.

1 Data Set Ready and Data Carrier Detect are both monitored in FULL DUPLEX operation.
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Here's how to select the appropriate CMODEL ASYNC statement. Assume the following

answers:
e 1 stop bit required. Default
e CR line terminator required. Default
e No spacing between characters required. Default
e DCI1 prompt sent by the host. Default
e CR/LF line terminator sent by the host. Default
e 7 bit character length required. Default
e Odd parity checking implemented. Default
e Full duplex transfers are implemented. Default
e Default ALERTN used. Default

If the defaults for the memory allocation parameters are assumed, then the following state-
ment can be used:

CHMODEL ASYHC, select code

Here’s how to select the appropriate CCONNECT statement.
Assume the following answers:

e Data transfer rate is 300. Default
e Direct connection is used (no modem) HANDSHAKE OFF

If the default NO ACTIVITY is assumed (HANDSHAKE OFF disables LOST CARRIER) then
the following statement can be used:

HHECT select code : HAMOSHAKE OFF

Host Computer Handshake

The answer to the next question determines whether a CCONTROL statement is needed
and, if needed, which options to specify. The answer to this question is obtained from the
systems analyst responsible for the host computer.

e Does the host computer require ENQ /ACK or XON / XOFF handshakes?
ENQ/ACK and XON / XOFF handshakes are described in Chapter 5.

If ENQ-ACK handshake is required by the host computer (HP3000 and HP1000 computers
use ENQ-ACK handshake) the following statement must follow the CCONNECT statement.

HMTRUOL select code; ACE (O

S —
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Log-On

Before you attempt a log-on procedure, you must also obtain the actual log-on procedure
from the system analyst. The log-on procedure should contain the following:

e Actual syntax required.
e Account information (name and / or number).

e Password (if used).
The following example assumes that you are connected to an HP 3000 computer.

Key the following program into your Desktop Computer.

The fg]]owing pragram is an sexample of an interrupt driwven LINE MODE
terminal emulator. Defaults ar s=iiblige « T . for
If a modem i ed,

e assumed where po
a direct (HD MODEM? connection to an H.F. 2806,
delete "HANDSHAKE OFF" from the CCOMMECT =t

15

(5]

(5
atement (line 148
11 ¥Y0oU MUST PRESS THE CONTIHUE KEY TO TRANSMIT THE DATA !!

|

I

|

I

|

[

I

|

[ o e e e e e e e s e

o R )

5]

@8  DIM A$CE@]1,BFL168] | Dimensicn the string wariables

14 COISCOMNECT 4 | Ensure wou are disconnected

et CCOM 1586 | Specifw the CCOM memorw allocaticon
. ie] CMODEL RASYHC, 4 | Define the CMODEL ¢ALL DEFAULTSS

40 CCOMMECT 4:HAMDSHAKE OFF I Link 12 connected here

s@ CCONTROL 4;ACE OH | Enable EHG-ACK handzhake

=) ! i

7a OH IHT #4,1 GOSUE Transmit I Interrupt whern a FROMPT 1= detected

=8 oW IWT #5,2 GOSUE Receiwe I Interrupt when an IHSEFP is detected

L !

58 CWRITE 43;EHDLIHE I Send C-/R (OUTSEPY to host (I am readud

(S

20 Spiks, GBI IShin I Wait here for an interrupt

28

4

=

Transmit: |
IF NOT ESTRT4, 23 THEM RETURH
CREAD 4;A#%

i
i)

Check for a PREOMFT before continuing
Get the wisual prompt character

(=15}

AR P I o8 T T O I B N T N B R R e e i oy L Bt I A ) R R L

va PRINT A$; Frant the wizual hiapacters (eygs s
s} LINFUT "Enter data",EBE# Enter data, pr OHMT kew to zend

Q@ CWRITE 4;EB#, EMDLIHE Send data and C/R (OUTSEF2

(]x] RETURH

18 !

23 Receive: |

Check for an INSEF <¢ALERTH not uwsed?
Fead the data from the
Frint the data from the
Ga check for mors input data

IF HOT CSTHAT<4,1> THEH RETURH
CREAD 4;A%
FRINT A%

GOTO Receiue

!

EHND

(R,
=

=J

)

PP 2 I s L)

P

If you are using a modem to connect to a host computer, you must
. first establish the modem connection’ to the host prior to running
the datacomm program on your Desktop Computer.

1 Contact your systems analyst for appropriate modem dial-up and connection procedures.
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Press RUN on the Desktop Computer. The following should appear on your display:

(] R

. <— Visual Prompt from
the host.

Prompt for the LINPUT
statement in your program
Enter data <— (line 280).

Press STOP on the Desktop Computer.

Key the following statement into your Desktop Computer.
COUMFE 4 FORCE?
Press EXECUTE

The following should appear on your display.

DUMFP FORCED

LIME TRACE a4 1
IH [I35 RO | |RO | [ |1ce | 168 |ER |Ica| | [IC8 |CR |IC@|LF |ICH |
TH CR Ak
[ e S e e S KR
IH ICc&|D1 |Ica 2 3 4
T \ |
5

1 ENDLINE sent to the host (Line 200)
2 Host sends ENQ

3 ACK sent to the host (Line 150)

4 Host sends visual prompt

5 Host sends prompt sequence (DC1)

1 The CDUMP statement is presented here to show you how to determine whether the proper PROMPT, ENQ/ACK and endline

sequences are actually being transferred. The CDUMP statement and the associated control codes that appear on your display are
explained in Chapter 8.
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The previous display shows how a normal connection sequence appears on the CRT when
the CDUMP statement is executed.

DUMF FORCED

LIME TRHACE a4
IN [125|RO | [RO| |
i el el e

1 Send ENDLINE to the host (Line 200)
Host does not answer

This display shows how a connection sequence that failed appears on the CRT when the
CDUMP statement is executed. Check the following parameters in your program:

¢ SPEED

e CHARLENGTH

e PARITY

¢ OUTSEP

e HALF DUPLEX or FULL DUPLEX
e HANDSHAKE ON or OFF

When the appropriate visual prompts appear on the CRT, key your log-on message’ into the
desktop computer.

The following should appear on your display:

1

o

sHELLD EILLD.MAHUALS

{E'F'u:l. COMNECT=1. FRI, JAN 11, 1988, 9:22 AN
2

HF&ao8, « HPE 111 B.B1.88. ERI, JAH 11, 1986, 9:28 AN

I Echo of log-on message
2 Computer I.D.

If your log-on echo looks like the following, you have parity or overrun errors.

tH E___D.MANUA_S
[ SS— ——
1 1

i

1 The characters that are in error are converted to the underscore

1 The log-on syntax must be obtained from your systems analyst. The examples contained in the manual use a hypothetical account.
The echo and computer identification shown in this manual are from that account.
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You have established communications with the host computer. You can now access the
internal subsystems provided by the host (e.g. EDITOR, BASIC, etc.). When you are ready
to disconnect from the host, key the following into the Desktop Computer in response to the

IR E]

;' prompt:

EVT'L.

Press CONTINUE

The following should appear on your display:
1 { BYE

2 {EPU=1. CONNECT=1. FRI, JAW 11, 1958, 2:35 AN

| Sign off message echo
2 Computer sign off message

Press STOP

Key the following into the Desktop Computer:

COISCOMHECT 4

Press EXECUTE

Your datacomm link is now disconnected.

If you do not execute a CDISCONNECT statement, an automatic disconnect is executed by
the NO ACTIVITY timer after 10 minutes have elapsed. When the NO ACTIVITY timeout is

executed, the Desktop Computer beeps and the following error message appears on the
display:

#8084 HOACTIVMITY TIMEOUT
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Chapter 8
CTRACE and CDUMP

Introduction

This section of the manual explains the CTRACE and CDUMP statements. These statements
are provided by the Basic Data Communications ROM as troubleshooting aids. Examples at
the end of this chapter show how the various CTRACE and CDUMP specifiers affect the
printout. A table of the various control codes is also provided.
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CTRACE

The CTRACE statement allows you to control the contents and operating mode of the trace
buffer (TBUFFER). Contents options are provided by the CTRACE statement to enable you
to select the data that is entered into the trace buffer. Operating mode options allow you to
specify continuous tracing or to direct the trace buffer to stop tracing and generate an
interrupt when pre-defined conditions occur. The CTRACE statement can be executed from
a program or from the keyboard in the live keyboard mode.

Syntax:
“+i_t select code ; option|[ . option]

select code: The valid select code (channel) for your datacomm opera-
tion.

option: The option consists of one or more of the following:
e I I or IM OFF
e OUT OM or OUT OFF
o T5% OM or T C
e WURAF or STOP FULL or STOF ERROR
Default: IN ON, OUT ON, TX ON, WRAP .

The control codes (CTL information) sent by the P-machine to control the tracing are
always recorded by the trace buffer in Hexidecimal code. Input, output, and transmitted
data can be recorded by the trace buffer as follows:

Ik OM or IM OFF This is the data that is actually received from the modem (if
used) or from the 3 wire link (when no modem is used).
This is the information sent from the interface to the Desk-
top Computer. This option enables (ON) or disables (OFF)
the input data and control codes from being recorded by
the trace buffer. INSEP sequences, prompt sequences, and
ENQ characters are included as part of the input data.

T OM or OUT OFF This is the information that is sent from the Desktop Com-
puter to the interface card. This option enables (ON) or
disables (OFF) the output data and control codes from
being recorded by the trace buffer. Endline sequences
(OUTSEP) are included as part of the output data.
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T OM or T OFF This is the data that is actually sent to the modem (if used)
or to the 3 wire link (when no modem is used). This option
enables (ON) or disables (OFF) the transmitted data from
being recorded by the trace buffer. The transmitted data is

obtained from a loop back connection in the interface ca-
ble.

The operating mode of the trace buffer is controlled as follows:

LIFHF This is the ““‘continuous mode’’ and is the DEFAULT mode.
The STOP ERROR and STOP FULL modes are disabled.
All data entered into the trace buffer is retained until the
trace buffer is full. As more data is entered into the buffer,
the oldest (first entered) data is then lost.

STOP FULL The STOP ERROR and WRAP modes are disabled. When
the trace buffer is full, all tracing stops, CSTATUS element

8 is set to a 1, and an interrupt is generated for the even
select code.

STOFP ERROR The STOP FULL mode is disabled. The trace buffer oper-
ates in the WRAP mode until either a framing error or a
parity error is detected. When an error is detected, tracing
is halted approximately 10 to 20 characters after the error,
CSTATUS element 8 is set to a 1, and an interrupt is gen-
erated for the even select code.

NOTE
When the WRAP or STOP ERROR mode is specified, any previ-
ous data entered into the trace buffer is retained until subsequent
data replaces it (see WRAP).
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This diagram shows how IN ON, OUT ON, and TX ON data are entered into the trace buffer.
The default condition (all ON) is shown.

CTRACE Diagram

BASIC Program

t—,
A

P-Machine
© ©
p= | =
3 S
(@] a]
> £
:
c = Trace Buffer
o A
Data
L - _Always on .
7 A »e
CTL
Y Driver 0 OFF
Data
— —O0—0O
IN ON
O OFF
Data
Uk O—r-—
ouTt ON
O OFF
Interface Data
O—0 >
TX ON
Vysrsrrr77777744
Cable
.’—_{\_:
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CDUMP

The CDUMP statement allows you to select any or all of the trace buffer contents to be
output to the PRINTER IS device. Data is output in ASCII code. Optional parameters enable
you to specify the printout of the IN, OUT, and TX data in hexidecimal or octal code. The
trace buffer data can also be entered into a string variable as ASCII data. The CDUMP
statement can be executed in a program or from the keyboard in the live keyboard mode.
Examples are provided after this discussion that show the various CDUMP options.

Syntax:
LM F select code[ : dump option[, dump option] ]

select code: The valid select code (channel) for your datacomm opera-
tion.

dump option: The following dump options may be specified:
o |
L]
L ]
®
. i
&
S = string variable
e |
[ ] )

In normal operation, a CDUMP cannot be executed when
the channel is active. A CCONTROL...SUSPEND must be
executed prior to the CDUMP statement. The FORCE op-
tion enables you to override this requirement and execute
a CDUMP statement while the channel is active. Some
trace information may be lost if the trace buffer is operating
in the wrap mode. Data may appear out of order if trans-
fers occur during CDUMP execution. The message
“DUMP FORCED?" is printed at the beginning of the print-
out.

TEACE RALL The LTRACE ALL option, when specified, causes the IN,
OUT, CTL, and TX data in the trace buffer to be output to
the PRINTER IS device or to the string variable specified
by the STRING =option.

The LTRACE IN option, when specified, causes the IN
(input) data in the trace buffer to be output to the
PRINTER IS device or to the string variable specified by
the STRING=option.
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LTEHCE CTL

LTRACE TX

= TH IHiG=string variable

CODE HEX

_OOE QOCT

The LTRACE OUT option, when specified, causes the
OUT (output) data in the trace buffer to be output to the
PRINTER IS device or to the string variable specified by
the STRING=option.

The LTRACE CTL option, when specified, causes the CTL
(control) data in the trace buffer to be output to the
PRINTER IS device or to the string variable specified by
the STRING=option.

The LTRACE TX option, when specified, causes the TX
(transmit) data in the trace buffer to be output to the
PRINTER IS device or to the string variable specified by
the STRING=option.

The STRING =option allows you to specify the destination
of the CDUMP output to be a string variable instead of the
PRINTER IS device. The data is entered into the string
variable until the dimension limit has been reached. The
data is entered in ASCII code ONLY. This option can be
used to record the dump data onto an external device
(e.g., tape) for later use.

The CODE HEX option, when specified, causes the IN,
OUT, and TX data to be output to the PRINTER IS device

in hexidecimal code. This option cannot be specified if the
STRING=option is used.

The CODE OCT option, when specified, causes the IN,
OUT, and TX data to be output to the PRINTER IS device
in octal code. This option cannot be specified if the
STRING=option is used.

The CDUMP statements presented in this section are for explanation of the various options.
The default CDUMP statement, as presented in Chapter 7, is intended for normal use.

Default: CDUMP...LTRACE IN, LTRACE OUT
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CDUMP Diagram

T I — To PRINTER IS Device

OCT Convert HEX Convert

3

0 O—
CODE OCT I CODE HEX

3> I # To String Variable
—0\) lSTRING = &, STRING =

© (Data)
Trace Buffer
LTRACE IN
(o]
o (Control) Hig <
9 (Data)
LTRACE OUT
o (Contral)
¢

/D Control
o (Control)

LTRACE CTL

e (Data)
o 1

LTRACE TX

vult is shown.

RACE ALL specifies LTRACE IN, LTRACE OUT,
LTRACE CTL, and LTRACE TX.

Note that all control codes are output in HEX code only. All data is output in ASCII code
. unless OCTAL or HEX conversion is specified.
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This section shows the results that are obtained when various CDUMP options are specified.
The log-on' message that appears on these examples was obtained from an account that
was created on an HP3000 computer. The actual CDUMP results that you obtain will show
the log-on' and account information that you enter into the Desktop Computer.

Key the following program into the Desktop Computer:

1a R e ey
28 ! Hote the CCOM and CHMODEL parameter changes.

24 ' The fallowing program iz an sxample of an interrupt drivem LINE MODE

48 ! terminal emulatar. Detfaults are assumed where possible. g JE=5 R T

Sa ! a direct ¢NO MODEM)Y connection to an H.P. 2608. If a modem 1= uszed,

(Y] !' delete "HANDSHAKE OFF" from the CCOMHECT statement ¢line 1483.

7ia | B At R R R L R R R TR E o R S S e e e R A S
=g ! PEY0U MUST PRESS THE CONTIMUE KEY TO TRANSMIT THE DATA ! |
38 I e R R E F b R R e s e e g g
4@ DIM A$CEA1,EB$[168] ' Dimension the string wariables

18 CDISCONNECT 4 ! Ensure wou are disconnected

20 ccom 2t !' Specify the CCOM memory as 2580 words
38 CMODEL ASYHC,4:; TEUFFER=18Ga I' Define the CMODEL <imcreaze TEBUFFER)
4a CCONHECT 43;HANDSHAKE OFF ' Link is connected here

54 CCONTROL 4;ACK O ! Enable EHME-ACK handshake

TS I

ra OH IHT #4,1 GOSUE Tranzmit ! Interrupt when a FROMPT is detected

28 OH INT #5,2 GOSUE Recsiuve ! Interrupt when an INSEP iz detected

98

alz] CHWRITE 4;ENDLIHNE ! Send CsR (OUTSERY to hoszt ¢I am readuy)
18 [

28 Spin: GOTO Spin ! Hait here for an interrupt

8 !

48 Transmits: !

S IF NOT CSTATC(4,2» THEN RETURN Check for a PROMFT before continuing

|
CRERD 4;:;A% I Get the wizual prompt character
PRINT A%$; ! Print the wvisual character fe.g.,":">
|
|

SO R T N O O I O O (ST (O O8] | R O I N o o = S S SR S

Ta

(=1s] LINFUT "Enter data",B# Enter data, press CONT kew to send
s} CHRITE 4;B$,ENDLINE Send data and CsR (QUTSEP)

aa RETURH

18 !

28 Receiue: |

38 IF NOT CSTATC4,1» THEN RETURM ! Check far an INSEP ¢ALERTH not wsed)
48 CREAD 4;A% I Read the data from the host

54 FRINT A% ! Print the data from the host

8 GOTO Receiuve | Go check for more input data

|
END

Run the program and enter the appropriate log-on' message. Remember to press the
“CONTINUE” key to transmit the data to the host.

Your log-on data should appear on the display.

1 Log-on procedures are explained in Chapter 7.




CTRACE and CDUMP 8-11

Stop (*‘STOP’’ key) the program and execute the following statement:
_OUMF select code; LTRACE ALL

The computer beeps and displays:

ERFEOR 283

The error is generated because a CDUMP statement cannot be executed while datacomm is
active (not suspended) unless the FORCE option is specified. Stopping the program does
NOT suspend datacomm.

Execute the following statements:

CIZOMTROL select code; SLISFERT
_TLMF select code: LTRACZE HLL

The following dump should appear on the display:

LIME TRALCE [t

CTL C@%|cav | |
IH [ | 125 RO [
auT [ 0|z |0z | 7 DBSlE% Bas DEZ|RE |OFB|RS [DES| 4 |DAZ|SY |OA3
T# J | |

=
(]

CTL |
IH |
auT sv |
TH |

OE7 1. |0ES |S¥ |DE7|HU |DES|HU |[0OEZ| 7 |OE4|RO |DF3 HE  [0AB]| E 8RS | E

CTL
IH RO | I@1

I i
| 185 |CR |ICa|LF |ICa|
ouT OAAR %, |0ORV A OR& H 025 |0g2s |oat | {ER l | i
TH | i | '

]
eal

CTL |
IN Ice|Di [ICo |
|

|

ouT HIR O (=]

™ | | |

BT |
IH H |1oco| E |Ice
ouT H e, S CF
TH H E L L u]

-
]
o
-]

o=
| =

ICa L Ica 0 ICa

Gk
IH SP
ouT

TH 5P

=
-
—
=]
=

CTL
IH
ouT

—
o |
=
=1
o
[l

M| IC@ | 8 ||Ice H

|
U |Ice A l

T
I
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ETL | | ]
IN Ica LF ICa|CR ICA|LF ICB| C |Ice| P ICA| U |Icy
ouT

o
—
I
)
—

CTL
IH = | ICH 1R
ouT
T8 l

oy
i)

ICG

o
1=
.

ICa| C [ICe| O |IC@| N |ICa| N |Ica| E [Ice| C

CTL | l
; ) (s B R ICE : 4

._.
7.
—
=)
=
—
(]
o=
1
o
=
.
—
[y
ficn]
o
m
—
(]
o=
m

Ica| R |[Ice| I |Ice| , [Ice
ouT
TH

CTL |
IN S :
ouT I
% I e, i

o)

o
e
—
g
=
ty
—
pm

=

T
i)
=

o
Y

ICa| N |IC PR Bl | B 2 e [ ] e ] | LCalisP IEs| - 1

CTL |

IN ICA Ica
ouT
T8 l |

0
—
=
oo
—
=
=
=
=
)
o
L,
(]
=
]
m
o
=
=
o

ECa = ICa

e

Ica

)
s

CibE | | |
IH 2 ICa ICa| A ICal M ICa|CR ICa|LF ICa |CR ICa|LF ICa| H Legail P
ouT
T™H |

L]
m

| B £ j |
IN Ica| 2 |Icéa| & B ICa
ouT
TH

d
P
']
=
=
—
p

fiot

=

0wl
n

ICAI S ERN SRR ETEE [T Eal P [P

L7
=

T [ [
IH E ICa|SF Ica I ICal I Ica I ICE
ouT
TH |

']
=
(3]
-
-
e
=
2=}
-
L]
=
—
[z}
=
=

Ica| 1

(i) i
EH S TE
ouT
TH [

o
)
—
=

IcCa|l & |1cB| . Ica

)
2
=
)
=
Ly}
=
=
]
=
n

ICB| R |ICB| I |ICB

CTL |

IH ] e
ouT
™ o

iy
o
—
oy}
=

(9
—
i
=
I

Ica| N [ree|sP |Tca| 1 |Ica| 1 |Ica| ., ICa|sP

Gk |
I Ice| 1 ICa
ouT
T |

[y

Ica| = ICE ICa|sP |IC®

(e}
=
=
—
L]
T
—
Ly
=
0
Ll
0
@
.

Ica

CTL i | |
IN 2 |Ice| & |ice|s Ica|cR [Ica|LF |[Ica| : |[Ica|D1 |Ice
ouT |

TH

o
e
-
=
I
—
{w]
=
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“What,” you may ask, ‘‘is this?”’ The answer, quite simply, is that this is a complete copy of
the transactions that occurred during the conversation between the Desktop Computer and
the host. This is the information that is copied into the trace buffer. The next section shows
what all the codes mean and how to interpret them.

NOTE
If tracing for any of the data has been disabled (OFF) then the line
containing that data is empty. For example, if IN OFF has been
specified for the CTRACE statement, then no data will appear in
the IN portion of the dump.

The Header

The header information appears at the beginning of each dump that is displayed. Here is the
description of the information contained in the header.

1

'*\
DUMF FORCED
LINE TEACE 5E

1 Ifthe CDUMP statement included the FORCE option, this message will appear as part of the header
2 Indicates the select code of the channel (in this case, 4)

The remaining data provided by the dump is divided into four lines. Each group of four lines
is separated by a blank line. The four lines of information are preceded by identifiers which
indicate the type of data in the corresonding line (see the next diagram).

CTL

The CTL section of the trace contains trace buffer operating mode information. Here is an
explanation of the CTL information.

LIME TRACE 84
CTL cBa3|ca

1 Indicates that the trace buffer is operating in the “WRAP" mode (default)
2 Indicates that all data is being copied into the trace buffer (default)

Control codes always appear as three character mnemonics. Control codes from the CTL
trace always begin with the letter ““‘C”’ followed by a two character hexidecimal code.
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The following control codes can appear as CTL information:

Code

Meaning

Co1
Co2
Co4
Cco7
co8
C09
C13
C15
C16

IN

TX trace flag on (TX ON).

OUT trace flag ON (OUT ON).

IN trace flag ON (IN ON).

All data copied into trace buffer (default).
Trace buffer in fill mode (STOP FULL).
Trace buffer in WRAP mode (default).

IN trace flag off (IN OFF).

OUT trace flag off (OUT OFF).

TX trace flag off (TX OFF).

The data contained in the IN portion of the dump includes:

e Modem status information.

e Error indication.

e Timeout indication.
e Break detection.

e Actual input data.

Execute the following statement:

Z0IUMF select code; LTRACZCE I




A dump similar to the following should appear on the display:

CTRACE and CDUMP

LINE TRACE B4
IH | 135 |RD | |RO | 181 | | 182 |cR |ICE|LF |ICe| [1ce|D1 |Ica| [ H |1ca
IN JRSERNsEE R | L |1ce| [ L |reall | o [1c|| |sP |ICa | B |1ce
IN W [z R [ e [N G [ RIS e [ |1Ca [ M |1cCE| | A
IN ICH | [ MM EEE | v |1ca| | A [ICA| L irEe| | & |1cC|| |[cR |[ICa
DN LR Ea [erEEHEalEE N iR SeNiren:| SRS ETes)| SUSHERS=S newi] | rea)] | ICa|SP
yel IS et (e el | e O et ) S o T 6 ol = e e (S s o) (880 e S o (RS G [ B et
IH o el lefaa e R A el |IEB| I rEalis S TEslS R jIcB] 35 el | R | e S
el I s o8 T 8 e s [ ] el |5 B | e f (o) e o (S IR 2 e A £ Y = e T O e
IH  [FHCB[|SRESIFEE a5 P ST )| el T 6y |zes| 2 |Icel| & |lce|sSP [Ice| A |[Ice| M
iy [ e o e O el i s ol i) ke | [ el e s e s ST TIRS 6 € 4
IN a |1ca|sp |Ica| | 1ce|sP |Ice| M |[ICa| P |Ica| E |Ica&|sP |Icaéa| I |IC@| I
IN  Ie6 | T |IEei|SP |Ica)| Bl |Lco| |Tee] ® |TcE| 1 e [FHeBH B TEa| 8l |- TEa
IH [rce'|sp |1ce|sP |lcel| F |Ice| R [Ieae| [ |rea| ., |[Ica|sk |Ice| J |1ce| A
. LH e H | irea | SEU I Te et FEea| S el S S IT 2w S R T e f| |1ce| 2 |1ce| 8 |ICe
IH g | 1ce| [ile=z = ) W=l etz el ers ) SR e ) |1ce| 2 |1ca| & |I1ce|sP |ICaé| A
INS Tee | nrealicr e | LET | rEal] [ICe|Dl |ICa

This data is the same data that appeared in the IN portion of the LTRACE ALL dump. All
control codes and data bytes are present. Control codes always appear as three character
mnemonics. IN trace control codes always begin with the letter “'I"" followed by a two
character hexidecimal code. IN data bytes appear as ASCII characters or octal or hexideci-

mal codes (see CODE OCT and CODE HEX).

8-15
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The following control codes can appear in the IN trace.

Read Control Bytes

Code | Meaning
I01 | Normal Operations begun.
I02 | Suspend service to the S.1.O. (see 98046-90030).
108 | The following data bytes are received data.
122 | Parity or framing error detected (see Read Register 11).
I35 | Modem signals changed or modem signal
status (see Modem Status Register?).
The next byte is the modem status byte.
Write Control Bytes
Code | Meaning
IBC | Desktop Computer timeout.
I8D | All data has been transmitted (see OUT-08D).
ICO | Receiver timeout, moves data from the interface to the mainframe.
IC1 | Transmit timeout (CSTATUS (0) error 11).
IC3 | Timeout for NO ACTIVITY (CSTATUS (0) error 106).
IC5 | Break received from the remote device.
IC7 | Auto disconnect forced (CSTATUS (0) error 104).
Considerations:

e The Write Control Bytes (I00—I7F) NEVER have associated data bytes.
e The Read Control Bytes (I80—IFF) may or may not have associated data bytes.
e The data bytes are ALWAYS associated with the preceding Read Control Byte.

1 Fold out at the end of this chapter.
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Here’s how to interpret the trace:

1 2

e —— gy 3 4
LINE TRACE e —— ——

5{IH | 135 |RO | |RO | I81 | |182|cr |1c@|LF |IC&| : |ICa|Di |Ica| | v iEcE

e S
GEN7

IH | E [FEEE | L |1ce| | L |1ca| | o j1ca] |sF [ICe | & |ICB
IH I |1ca| | L |1ce| | L |1CE| | I |1Ca| [{ - |freed | m |[1ca| | A
IH rEa| | H |Ich| | u |1ca| | A |Ica| | L J1ca| il 5 [ECa |[cR |ICe
IN LF |Ic@|cr |Ice|LF |Ice| c [1ce| P |Iee| u |Ice| = |Ice| 1 |Ice| . |Ica|sP
IN Ica| c |1ce| o |1ce| W |1ce| N |ICe| E |Ica| o |fce| T |Ica| = |Ica| 1 |Ice
IN [Ica|sF |Ica| F |1ca| R |Ica| I |1c@| , |Ica|sF |Ica&| 1 |Icé| A |Icaé| N
IN Ice|sP |IC8| 1 [Ice| 1 |1ce| , |Ice|sp |Icaé| 1 |Ice| » |Ice| = |Ice| o |[Ice
IN  , |ICa|sP [Icae|sF [1ce| 9 |Ice| : |1ce| = |Ica| & |Ice|sr |1cé| A |Ica| M
IN Icé|cr |IC@|LF |Ic@|ckR |ICa|LF |Ice| H |Ica| P |Icé| = |Ica| o |Ica| o |Ica
IH a |[Ica|spP |rea| - |Ica|sr |ICe| v |Ice| r |Ica| E |fca|sep [Ice| 1 |Iice| 1
IN Ica| 1 |1ce|sk |Tce| B |Ice| . [Ice| o |1ce| 1 |fce| . |ica| @ |Ica| @ |Ico
IN [Ica|sF |I1ce|sP |Ica| F |Ice| r |[Ice| 1 |fce| , |Ice|sPp |Ice| J |Icé| A
IN Ica| M [Icé|sP |Icaé| 1 |Ice| 1 [Ice| , |Ic4|sP |Ice| 1 |[Ice| = |Ice| = |Ice
IN o |Ice| , |Ice|sF |[Ice|sF |Ice| 3 |Ice| : |1ca| 2 |1ce| = |Ilce|sP |Ice| A
IN IC®| M |ICe|cr |Ice|LF |Ice| : |Ica|D1 |Ica
1 Header
2 Channel (select code)
3 Read Control Byte (normal operations begun)
4 Read Control Byte (the following data is received data)

All subsequent data bytes are received data until another Read Control Byte is encountered.

o »

IN data identifier

Read Control Byte (modem status)

Modem status

RO indicates an ASC!I DEL character. The bit pattern of the DEL characteris 1111111 (see Appendix A).

Bit0

[ Actual received data (including echoed data).

See the modem status register (foldout at the end of this chapter) for your interface cable.
The DEL bit pattern (all 1s) means that no modem lines are active (this is a direct connec-

tion).

8-17
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OouT

The data contained in the OUT portion of the dump includes:

e Modem control signals.

e CMODEL ASYNC parameter set up (CHARLENTH, GAP, CHECK).
e Set and start various timeouts (e.g., NO ACTIVITY, Auto disconnect).
e Set CCONNECT parameters (SPEED, HALF / FULL DUPLEX, etc.).
e Actual ouput data.

Execute the following statement:
ZDUMF select code; LTRACE CUT

A dump similar to the following should appear on the display:

LINE TRACE a4
auT |oDe2 [0EZ| 7 |OBS|EX |035)| |0EZ RS |OF@ RS |DES| d |DAZ|SY |0AZ|SY |OET
ouT 1. |DOES|SK |OE?|MU |0DE2|HU [0EZ| ? |OE4[RO |[OF3|HU |OAZ2| E |OAR3| E |DAR| =.

ouT OA7| A |ORE| A | 035|028 | 081 | |cR | SRR 1 e[ e ) T e [ 0 s 1
i 1B e e [ SR T TR bl e ] R .

This data is the same data that appeared in the OUT portion of the LTRACE ALL dump. All
control codes and data bytes are present. Control codes always appear as three character
mnemonics. OUT trace control codes always begin with the letter “O” followed by a two
character hexidecimal code. OUT data bytes appear as ASCII characters or octal or hexidec-
imal code (see CODE OCT and CODE HEX).

Read Control Bytes

Code | Meaning

O01 | Begin normal operation.
002 | Begin communication with the Desktop Computer.
035 | Read modem status register (see 135).
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Write Control Bytes

Code | Meaning

088 | Transmit the following data.

08D | Wait for data to be output before continuing (see I8D).
OAZ | Write to SIO A register 1 (See Write Register 1?).
OA3 | Write to SIO B register 1 (See Write Register 1?).
OAG6 | Write to SIO A register 3 (See Write Register 3!).
OA7 | Write to SIO B register 3 (See Write Register 3?).
OA8 | Write to SIO A register 4 (See Write Register 4!).
OA9 | Write to SIO B register 4 (See Write Register 41).
OAA | Write to SIO A register 5 (See Write Register 5!).
OB5 | Set modem lines (see Modem Control Register!).
OB7 | Set transfer rates (see Data Rate Table).

OEZ2 | Set modem mask

OE3 | Set no activity timer value

OE4 | Set character mask (#bits / character)

OES5 | Set receive timeout value

OEG6 | Set transmit timeout value

OE7 | Set GAP timeout value

OE8 | Set ERROR mask (CTRACE STOP ERROR)

OED | Set transmit timer

OEE | Start mainframe timer (e.g. 25sec connect timeout)
OFO0 | Start no activity timer

OF1 | Set autodisconnect timer value

OF2 | Set autodisconnect mask(half/ full duplex and handshake on / off
OF3 | Set “OR’ mask for transmitting (check=1)

Considerations:
e The Read Control Bytes (000—O7F) NEVER have associated data bytes.
e The Write Control Bytes (O80—OFF) may or may not have associated data bytes.
e The data bytes are ALWAYS associated with the preceding Write Control Byte.

1 Fold out at the end of this chapter.
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Here’s how to interpret the trace:

1 2
———— -~
LIHNE TRACE a4
3{UUT |o&z |0E2| 7 |OBS|EX |025| |DEZ |RS |OF@|RS |OE6| 4 |ORZ|SY |0AZ|SY |OBT
[ SRS g
4 5 6 7
ouT 1. |DES|SX |DE? |HU |QEE|NU |0EZ2| 7 |0E4|RO |OF3|HU |ORE| E |OAZ| E |OAA| =.
8
OUT OAT| A |ORE| A |02S|028 |08l | (SR o] E | L)L |]o|sP|B|TI]|L
N e
ol
ouT L | D | [ M | A | H | U ]|AR|L]|S]| [cR |
Header

Select code (channel)

OUT data identifier

Write Control Byte (set modem mask)

Write Control Byte (set modem lines)

Value for modem lines

Write Control Byte (set transfer rates)

Value for transfer rates

Write Control Byte (transmit the following data)
10 Read Control Byte (begin normal operation)

[ Actual transmitted data

O oO~NOOOEWN =

The EX indicates an ASCII ETX character. The bit pattern of an ETX is 0'0000011 (see
Appendix A). See the modem control register (fold out at the end of this chapter) for your
interface option cable. For the 98046 Option 1 cable, the 00000011 bit pattern indicates the

following:
Value | Bit Modem Line State
1 0 |DRIVERI low (OFF) }Tthfsf fzfretﬁzfa““
1 1 |DRIVER2 low (OFF) }state
0 2 |DRIVER3 high (ON) CCONTROL...DRIVER
. statement.
0 3 |Not used high
0 4 |Request to Send high (ON)
0 5 |Data Terminal Ready | high (ON)
0 6 |Not used high
0 7 |Not used high

1 All ASCII characters consist of 7 bits. The read, write, and modem registers require B bits. The eighth bit value of 1 is indicated by the
presence of a decimal point (*"."") immediately following the ASCII character (see the next explanation).
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The ‘]’ indicates an ASCII ] character. The bit pattern of a ] character is 1011101 (see
Appendix A). The decimal point (‘.”") indicates that the eighth bitis set (1). The bit pattern is
11011101. For transfer rate specification, this bit pattern is divided into two four bit fields,
1101 and 1101. These fields specify the transmit and receive transfer rates (baud) as
follows:

Data Rate Table

Receive Rate Transmit Rate

Bit 7 6 5 4 3 2 1 0
Ext of o 0 o0 0O 0 O 0
Ext 0 0 0 1 0O 0 O 1
50 0 0 1 0 0 O 1 0
75 0] 0 1 1 0 0 1 1
135 0 1 0 0 0 1 0 0
200 0 1 0 1 0 1 0 1
600 0 1 1 0 0 | 1 0
2400 0 1 1 1 0 1 1 1
9600 1 0O 0 0 1 0O 0 o0
4800 1 0 0 1 1 0 O 1
1800 1 0 1 0 1 0 1 0
1200 1 0 1 1 1 0 1 1
2400 1 1 0 0 1 1 0 0
1{300] [1] 1 0 1 1 1 0 1
150 1 1 1 0 1 1 1 0
110 1 1 1 1 1 1 1 1

2
1 The bit pattern ‘1101 1101” indicates Receive and Transmit rates are both 300.
2 This bit is indicated by the decimal point.

CODE OCT

Execute the following statement:
OUMF select code: LTRACE CUT, CODE QCT

A dump similar to the following should appear on the display:

1 2
—_—— -~
LIHNE TRACE a4
3{GUT jDE£|DE2|BT?|DBS|GD3[D?5| |DES @36 |OF@ |62 |0ES | 144 |0AZ | 826 |OA2 |a26 |OET
OUT 235 |0ES|@0z|0E7|606 |0ES @66 |0EZ|a77 |DE4| 177 |OF3 | 600 |0RS | 165 |0AY | 105 |0RA| 252
OUT OAT| 161 |0OAE |14l |035 | 088|061 | [@15] |116]1@5 114114117 |04a|162|111|114
OUT 114|184 |[056 115|181 |[116 [125 | 181 (114|123 (@15 |
1 Header

2 Select code (channel)
3 OUT data identifier
[ Note that all ASCII data bytes have been converted to octal code.
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CODE HEX

Execute the following statement:
COUMP select code; LTRACE OUT, CODE HEX

A dump similar to the following should appear on the display:

1 2

~~

LINE TRACE G4
s{DUT |osz |0E2| 2F |0ES| @3 |035| |oE®| tE|uUFB| 1E|DEE| =4 |0R2| 1=|0R3| 1&|0E7

GUT ©0D|0ES| o2 |0E?| @o|0E2| ea|0E2| =F|DE4| 7F|OF3| ea|0AS| 45 |0A3| 45 |0RA| AA

oUT OA7| <41 |0RE| 41|035|028 |04l | | an| | 42| 45| 4cC| 4c| 4F| 28| 42| 49| 4
OUT  4C| 44| 2ZE| 40| 41| 4E| S5| 41| 4C| 53 | &aDn|
1 Header

2 Select code
3 OUT data identifier
[ Note that all data bytes have been converted to hexidecimal code.

Bit patterns for associated control byte interpretation can be simplified if you specify octal or
hexidecimal code.

For example:

The octal code for the ASCII ]. is 335. The bit pattern for 335 octal is ilOl 1101.

33 5
X

The data contained in the TX portion of the dump is the actual data that was transmitted
over the line to the remote.

Execute the following statement:

OUMF select code ; L TRHACI

A dump similar to the following should appear on the display:

LIME TRACE (58
G- e LT R VR e e e e B RS RSN R T O
T o R e (R B RS 5 [ R e [ S N
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This is the same data that appeared in the TX portion of the LTRACE ALL dump. This is the
data that was actually transmitted from the interface card to the link. Control codes do not

appear in the TX dump. Data bytes appear as ASCII characters or octal or hexidecimal code
(see CODE OCT and CODE HEX).

Read and write control bytes that appear in the IN or OUT dump are interpreted as follows.
The control byte table shows the register that is associated with each control byte. The bit

pattern of the data byte that follows is then mapped into that register to set the appropriate
bits.

STRING

Execute the following statements:

COUMF selectcode: LTRACE T, STRIMG = A%

1
11

The following should appear on the display:

1.2 3
ot Leon Lt
LT B4 t stHtEtLtLtOt tE+ItLtLtDt.tMEATHEULALLESE ¢

1 Header

2 Select code (channel)

3 ldentifies the following data byte as a transmitted data byte (from TX data)
[ Actual transmitted data

The identifiers are shown next.

t — next data byte is TX data.
i — next data byte is IN data.
0 — next data byte is OUT data.

Control Bytes are identified as follows:
| — next data byte is an IN control byte.

O — next data byte is an OUT control byte.
C — next data byte is a CTL control byte.

1 Fold out at the end of this chapter.
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98046 Standard Cable

RS-232C
PIN
Protective Ground 1
Transmitted Data 2 BIT
Received Data 3 O 0 DRIVER1
Request To Send 4 O— ———0 1 DRIVER2
Clear To Send 5 O— O 2 DRIVER3
Data Set Ready 6 O—] O 3 Notused Modem CONTROL Register
Signal Ground 7 N—e—0 4 (OBS5 data byte)
Data Carrier Detect 8 O0— —T—T—0 5
9 O 6 Notused
10 O 7 Notused
11
Secondary Data Carrier Detect 12 O—\——
13
14 BIT
Transmitter Timing 15 O 0 Always 1
16 1 CSTAT( .11)
Receiver Timing 17 2 CSTAT( .12)
18 hd 3 CSTAT( ,13) | Modem STATUS Register
Secondary Request To Send 19 - 4 CSTAT( .14) (135 data byte)
Data Terminal Ready 20 ————0 5
21 O 6 Notused
Ring Indicator 22 O0—— O 7 Notused
23
24
25

Interpretation
Bit value=0 — The line is active (high).
Bit value=1 — The line is inactive (low).

198046 Option 001 Cable

RS-232C
PIN
Protective Ground 1
Transmitted Data 2 BIT
Received Data 3 O 0 DRIVER1
Request To Send 4 © O 1 DRIVER2
Clear ToSend 5 © o hf b [—o 2 DRIVER3
Data Set Ready 6 © L O 3 Notused | Modem CONTROL Register
Signal Ground 7 L1 4 (OBS5 data byle)
Data Carrier Detect 8 O— —T—1 5
9 O 6 Notused
10 O 7 Notused
11
Secondary Data Carrier Detect 12 O—2
13 BIT
14 O 0 Always 1
Transmitter Timing 15 P 1 CSTAT( .11)
16 o ed b O 2 CSTAT( ,12)
Receiver Timing 17 SP—P—T ( 0 3 CSTAT( ,13) | Modem STATUS Register
18 |l—o 4 CSTAT( ,14) {125.aataibyle)
Secondary Request To Send 19 © ¥ 0 5
Data Terminal Ready 20 0——r O 6 Notused
21 O 7 Notused
Ring Indicator 22 O0———

Data Signal Rate Select 23 O0——————
24
25

Interpretation

Bit value=0— The line is active (high).
Bit value=1—The line is inactive(low).

Re



ROL Register
a byte)

TATUS Register
‘data byte)

Read Register 1

o7 |06 | o5 |04 | D3 | D2 | D1 | DO
ALL SENT
I-FIELD BITS I-FIELD BITS IN
IN PREVIOUS  SECOND PREVIOUS
BYTE BYTE
1 0 0 0 3
0 1 0 0 4
1 1 0 0 5 RESIDUE DATA
0 0 1 0 6
1 0 1 0 7
0 1 1 0 8
1 1 1 1 8
0 0 0 2 8
L PARITY ERROR
Ax OVERRUN ERROR
CRC/FRAMING ERROR
END OF FRAME (SDLC)
Write Register 0
D7 | b6 | D5 | D4 | D3 | D2 | D1 | DO
T T T
0 0 0 REGISTERO
0 0 1 REGISTER 1
0 1 0 REGISTER 2
0 1 1 REGISTER3
1 0 0 REGISTER 4
1 0 1 REGISTER 5
1 1 0 REGISTER 6
1 1 1 REGISTER 7
0 0 0 NULL CODE
0 0 1 SEND ABORT (SDLC)
0 1 0 RESET EXTERNAL STATUS INTERRUPTS
0 1 1 CHANNEL RESET
1 0 0 RESET RxINT ON FIRST CHARACTER
1 0 1 RESET TxINT PENDING
1 1 0 ERROR RESET
1 1 1 RETURN FROM INT (CH-A-ONLY)
0 0 NULL CODE
0 1 RESET RxCRC CHECKER
1 0 RESET TxCAC GENERATOR
1 1 RESET CRC/SYNCS SENT/SENDING LATCH

Write Register 1

D7

D6

D5

D4

D3

D2 D1 Do

—-—=00

- = O

L EXTERNAL INT ENABLE
Tx INT ENABLE
STATUS AFFECTS VECTOR

Rx INT ENABLE

Rx INT ON FIRST CHARACTER ONLY ERROR

INT ON ALL Rx CHARACTERS (PARITY AFFECTS VECTOR)

INT ON ALL Rx CHARACTERS (PARITY DOES NOT AFFECT VECTOR)

WAIT/READY ON R/T

WAIT FN/READY FN

WAIT/READY ENABLE

Write Register 3

D7 D6 D5 D4 D3 D2 D1 DO
l— Rx ENABLE
SYNC CHARACTER LOAD INHIBIT
ADDRESS SEARCH MODE (SDLC)
Rx CRC ENABLE
ENTER HUNT MODE
AUTO ENABLES
0 0 Rx5BITS/CHARACTER
0 1 Rx 7 BITS/ICHARACTER
1 0 Rx6BITS/CHARACTER
1 1 Rx 8 BITS/CHARACTER
Write Register 4
D7 D6 D5 D4 D3 D2 D1 DO
I— PARITY ENABLE
PARITY EVEN/ODD
0 0 SYNC MODES ENABLE
0 1 1 STOP BIT/CHARACTER
1 0 1% STOP BITS/CHARACTER
1 1 2STOP BITS/CHARACTER
0 0 8BITSYNC CHARACTER
0 1 16 BIT SYNC CHARACTER
1 0 SDLC MODE (01111110 SYNC FLAG)
1 1 EXTERNAL SYNC MODE
0 0 X1 CLOCK MODE
4] 1 X16 CLOCK MODE
1 0 X32 CLOCK MODE
1 1 X64 CLOCK MODE
Write Register 5
D7 D6 D5 D4 D3 D2 D1 Do
1‘— Tx CRC ENABLE
RTS
SDLC/CRC-16
Tx ENABLE
SEND BREAK
0 0 Tx5BITS (OR LESS)/CHARACTER
0 1 Tx6BITS/ICHARACTER
1 0 Tx7BITS/CHARACTER
1 1 Tx 8 BITS/CHARACTER
DTR
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Chapter 9
Troubleshooting

Introduction

This section of the manual explains how to isolate and correct data communication prob-
lems that may arise. The Basic Data Communications ROM provides the following tools as
troubleshooting aids:

e Data Communications ROM errors.
o CSTATUS O errors.

e The CTRACE statement.?
e The CDUMP statement.!

When you are having problems you should always:

e Ensure that all of the equipment has been switched on.
e Wait at least 25 seconds to make sure a connection has been established.

e Observe the symptoms, then check the probable cause utilizing the features provided
by the CTRACE and CDUMP statements.

1 CTRACE and CDUMP are explained in Chapter 8.
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The datacomm ROM errors are serial errors. When a serial datacomm error occurs, the
Desktop Computer beeps, displays the error and the program line number where the error
occurred, and terminates the program. Serial datacomm errors can be trapped using the ON
ERROR statement (see your Operating and Programming Manual. An ON ERROR example
is shown following the serial error table).

The following table shows the serial error number, explains what the error means, and lists
probable causes for the error.

Serial Errors

Error . ) .
(ERRN) Meaning Probable Cause

300 CCOM area not allocated CCOM statement missing
from the program

301 Not allowed when channel is active CCONNECT or CMODEL attempted to
connected channel

302 CMODEL statement required CMODEL statement missing or
CCONNECT executed prior to CMODEL.

303 Not allowed when trace is active Attempted to execute a CDUMP
statement while a datacomm
operation is active. Use
CCONTROL...SUSPEND or
CDUMP...FORCE

304 Too many characters in CWRITE Note 1

305 New CCOM size not allowed when Attempted to execute a CCOM
channel is active statement of a different size without
disconnecting the channel

306 98046 card failure More than 1 interface set to the
same select code, card not properly
seated, or card failure

If you suspect a card failur

see the hardware test

procedures in the 98046

Interface Installation and

Service Manual (98046-90030)

307 Insufficient CCOM allocation CMODEL statement(s) requires
more memory allocation than
specified by the CCOM statement.
Refer to Appendix D,

Memory Allocation
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Error
(ERRN) Meaning Probable Cause
308 lllegal character in CWRITE of Note 1
non-TRANSPARENT data

309 Not allowed for this CMODEL Illegal CMODEL parameter
(e.g. Synchronous parameter
specified for CMODEL ASYNC), or
CHARLENGTH =8 specified with
CHECK=0 or CHECK=1.

310 CCONNECT statement required CREAD, CWRITE, CCONTROL,
or CSTATUS statement executed
to a disconnected channel.

311 Not allowed while datacomm CWRITE or CTRACE attempted to a

is suspended suspended channel.

312 Improper CSTATUS array CSTATUS array must be a one
dimensional 16 element
INTEGER array.

Note 1: Errors 304 and 308 are synchronous errors only. These errors are not valid for
asynchronous communication.

Serial Error Trapping

Here is how to trap a serial datacomm error. Key the following program lines into your
Desktop Computer:

LR SRR R R R R R e

1
!
=l ' The following program shows how to trap SERIAL srrorz and how to correct
4d | the problem without terminating the program. When the error meszzage
oA ! appegars, key in the following statement, press EXECUTE, and CONTIMUE.
&8 ! CHMODEL ASYHMC, 4
7a e e e S A el (T
S0 e e
S8 !
1898 OM ERROR GOTO Errorcheck I This statement traps the error
114 !
128 DIM A$[20],EBf[1e@] ' Dimension the string wariables
126 COISCONMECT 4 ! Ensures vou are disconnscted
148 CCoM 150848 I Specify memory allocation
158 Connect:!
154 CCOMHECT 4;HANDSHAKE OFF ' Link iz connected here
178 CCONTROL 43;ACEKE OH | Specifu EMB-RACK handshake
124 CHRITE 4;EMDLINME ! Send C-R to the host I am hepre:
| 4
288 |

4 Fromptcheck: IF HOT CSTAT(4,2» OR CSTATC4,1» THEN Readcheck
!
|
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CREAD 43;A% | Get the FROMPT
FPRINT A#; | Print the FPROMFT
LINFUT E# I Enter wour data here
CHWRITE 4;B$,EHDLIHE | Send data and C/R
I
Eeadcheck: IF HOT CSTAT<4,1) THEN Fromptcheck
I
!
5 CEERD 4:;A% | Read data from the host
5] PRIMNT A% I Print data from the host
248 GOTO Promptcheck
258 |
a !
3 Errorcheck: |
2a@ |
i IF ERRM<: THEH Errwrong | Check for correct error pumnber
488 FRIHT "You have detected the following error — ":1ERRMF
418 PRINT "Kew CMODEL M, 4 into the DIesktop, press EXECUTE and CONTIHUE"
428 |
4= FRAUSE I Wait for corrections
44 GOTO Connect | Go tru again
4t |
s Ertruwrong: !
4 PRIMT “THE ERROR DETECEED WASY : ERENS
4 FRIMT "THIS PROGRAM OMLY CORRECTS ERROR Z2G2°
4968 EHND
Press RUN
The following error message appears on your display:
You have detected the following =rror - ERROR 282 IH LIME 16@

Follow the directions that appear on the display.

The link connection should now be established.
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CSTATUS 0 ERRORS

The following table shows the datacomm error values that are entered into CSTATUS
element O when they occur. The table shows the error number, what the error means, and
lists probable causes for the error.

CSTATUS 0 Errors

Value

Error

Meaning

Probable Cause

10

11

100

102

103

Timeout before connection

Clear to Send line false
or missing clock.

Channel MEMLIMIT

overflow

Input buffer overflow

Internal buffer overflow

Data Set Ready (and
Data Carrier Detect
if full duplex) did
not become active
within the 25 second
timeout period.

Unable to transmit
for 10 seconds.

Input or output
queues have
overflowed.

N

b -

. HANDSHAKE OFF not

specified for direct

(no modem) connection.
Modem not switched on.
Remote and local
modems not compatible.

. Incorrect speed

parameters.

. Clear to Send signal

missing, check CSTATUS
element 14.

. Incorrect INSEP

specified.

. CREAD priority set

lower than CWRITE
priority.

. Insufficient MEMLIMIT

specified.

Incorrect speed
parameters.

CREAD not executed
when CSTATUS
element 1 is true.

. Need ENQ /ACK or XON

handshake.

Need larger INBUFFER
specified.

Too many simultaneous
[/ 0 operations with
datacomm.

Modem signals floating.

Modem signals noisy.

. Non-standard modem

being used.

. RS-232 connection

improperly wired.
Receiving repeated
“‘break’’ signals from
the host.
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CSTATUS 0 Errors (cont.)

Value Error Meaning Probable Cause

104 Autodisconnect forced Data Set Ready (or 1. Incorrect HALF DUPLEX /
Data Carrier Detect if FULL DUPLEX specified.
full duplex) inactive 2. LOST CARRIER specifier
for LOST CARRIER too small or not needed.
timeout.

106 NO ACTIVITY timeout No data has been 1. NO ACTIVITY parameter
transmitted or too small.
received for the 2. Datacomm suspended.

NO ACTIVITY timeout. 3. Neglected to disconnect
from the link.

200 98046 buffer overflow 1. Too much simultaneous
[/ O operations with
datacomm.

2. Remove FHS transfers.

CSTATUS element 0 errors can be trapped by specifying an ON INT statement to generate
an interrupt for the even select code and specifying the INTMASK value to include the bit
value of 1 in the CCONTROL...INTMASK = statement. Since the CCONTROL...IN-
TMASK = statement canNOT be executed prior to the CCONNECT statement, the *"Time-
out before connection’’ (value 10) error is handled as follows:

e Prior to executing a CCONNECT statement, CSTATUS element O error 10 (Timeout
before connection) generates an interrupt for the even select code if an ON INT state-
ment has been specified for that select code.

o After the CCONNECT statement has been executed, the ‘‘Timeout before connection’
error canNOT occur, and the INTMASK value defaults to a value of 6 (see CCON-
TROL...INTMASK, Chapter 4).
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CSTATUS Error Trapping
Here’s how to trap CSTATUS element O errors:

1
4
[
9
1
1
1
1
1
1
1
1
1
1

5] |
a ' The following program 1= an interrupt dreiven line mode emulator. This
5} ! program is for a direct (HD MODEM) connection to anm H.P. 3888. The
(5] I COMHECT statement (line 1783 species "HAMDSHAKE OH" which 1= incorrect.
5] ! The program will wait for 25 seconds, and then generate a CSTAT 8 error.
5] ' When the error message appears, press "CONTINUE", and the program will
a ' do a CDISCOMMECT, a CMODEL, and a new CCOMHMECT with HAMODSHAKE OFF tao
5] ! . the problem for wou., You will have to correct any other :
HA | R R R R R IR A A F SR F P A FF R R R F RS SR F A F L F S F R R IR F XXX EEXEF

I

1

DIM A$CZ8]1,EB$[168]
OH IHT #4 GOTO Intcheck

Dimension the =tring variables
Even szelect c ¢ interrupt

@
a !
a !
44 COISCOMMECT 4 I Ensure vouw are disconnected
Sa cooM 2Eaa I Specify memory allocation
(=1s] A | Define the cMODEL <ALL DEFAULTS)>
bl CCOMMECT REKE OH [ cifu HANDSHAKE OM Cthiz is wrongl
2@ Waiting: !
@ IF CSTATC4,* 2 THEH Waiting ! Hait here until connected
aa CCONTROL 4 ;AL OH ! Host reguirez EME-ACE
1a OH IHT #4,1 GO E Tranzsmit I Even select code interrupt
5] O IHT #5,2 GOSUE Receive I O0dd select code interrupt
(5] CHMRITE 43;EMIDLINE | Send CR to the host< I am here?
B Spin: |
. &) GOTO Spin I Wait here for interrupts
5 }

Transmits: !
IF HOT CSTAT(4,23 THEWN RETURH ! Check for FROMPT detected
CREARD 4;A% ! Get the FROMFT character
FEIMT A#; I Print the PROMPT character
|
|

&=

LINFPUT "Enter data",EB$ Enter wour data |
CWRITE 4:;E4,ENDLIHE Send data and C/R
RETURH
|
Feceive: |
IF HOT TAT:4,1> THEH RETURH ! Check for data fraom host
CREARD 4:A% I Fead data from the
FRINT A% I Print data from the

GOTO Receiuve

3£ >18 THEN Errout ! Check for CSTAT(B) error

PRINT "THE ERROR IS CSTATUS y FUZCSTRTCA By "= before connection"
FRIMT "THE FROGRAM CORRECTS THE PROBLEM WHEM YOU PRESS THE COMTIMUE KEY.™"
PAUSE
[

)

Dizconnect from the 1ink

Execute new CMODEL statement

Hew CCONMECT s=tatement C(HANDSHAKE OFF >
Go back to Maiting

COISCONMMECT 4

CMODEL ASYHC, 4

CCONMECT 43;HANDSHAKE OFF
GOTO Waiting

!
Errout : I Error other than expected

FRINT "THERE IS A DIFFEREWT FROELEM, %OU WILL HAYE TO CORRECT THAT OHE"
EHID
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Other Errors

Some problems may arise that do not generate error messages. The following table lists
some of the common problems that may occur, their cause, and suggested corrective active.

Other Errors

Problem Cause Suggested Corrective Action
Cannot perform Interface card set to select Change Interface to select
tape operations. code greater than 7. code less than 8.

Execute a CDISCONNECT before
performing tape operations.

CSTAT 1is No received data present. Check for connection
always false. (CSTAT 5)

Check for Data Carrier
Detect signal (CSTAT 13)

Input separator(INSEP) Correct the INSEP specifier

incorrect. (CMODEL)

ALERTN too large. Correct the ALERTN specifier
(CMODEL)

Did not prompt the Execute CWRITE...ENDLINE

remote computer.

Wrong SPEED =specified . Correct the SPEED =specifier
(CCONNECT)
Incorrect DUPLEX Correct the DUPLEX specifier
specified (CMODEL)
Incorrect HANDSHAKE Correct the HANDSHAKE specifier
specified (CCONNECT)
CSTAT 2 always Never received a prompt from
false the remote computer.
Incorrect Prompt=specified Correct the PROMPT =specifier
(CMODEL)

See the previous problem
(CSTAT 1 always false).
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Problem

Cause

Suggested Corrective Action

Data has under-
scores CSTAT 6#0

Remote computer
receives no data

Remote does not
recognize input
when parameters
are changed.

Strange characters,
control codes,
inverse video, etc.
appear on your
display.

Parity or framing errors

Incorrect CHECK =specified
Incorrect STOPBITS =specified
Incorrect CHARLENGTH =specified
Incorrect HANDSHAKE specified
Incorrectly transmitting

the data

Incorrect HANDSHAKE specified
Incorrect SPEED =specified
Incorrect or no GAP=specified

Failed to sign off before
you changed parameters.

Incorrect CHARLENGTH

or CHECK specified. The remote
is sending 7 bits

& parity but the Desktop
Computer is specified for 8 bits
with no parity.

Correct the CHECK =specifier
(CMODEL).

Correct the STOPBITS =specifier
(CMODEL).

Correct the CHARLENGTH =specifier
(CMODEL).

Correct the HANDSHAKE specifier
(CCONNECT).

Correct the HANDSHAKE specifier
(CCONNECT).

Correct the SPEED =specifier
(CCONNECT)

Correct the GAP=specifier
(CMODEL).

Sign off using old parameters
before changing things.

Correct the CHARLENGTH=
or CHECK =specifier
(CMODEL).
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Chapter 10
ON KBD and TDISP

Introduction

The programs presented in the manual thus far use the LINPUT statement for keyboard data
entry. With LINPUT statements, program execution stops until the keyboard data has been
entered and the CONTINUE key has been pressed. This chapter describes two methods of
entering keyboard data under interrupt control. The statements provided are:

e UMHEED
e TOISF

The ON KBD Statement

The ON KBD statement provides keyboard data entry under interrupt control. The ON
KBD! statement may be used to immediately transmit each character that is typed on the
keyboard, or to enter each character into a buffer for subsequent transmission. The ON
KBD statement is standard with the System 45B. For System 35 applications, the /O ROM
is required.

The TDISP Statement

The TDISP statement displays the current keyboard entry data in the keyboard entry line of
the CRT. As subsequent characters are entered from the keyboard, they are appended to
the current display. The characters are entered under interrupt control with the ON KBD
statement. TDISP provides cursor backspace and clear-line control features. TDISP is not
executable from the keyboard.

Syntax:
TIII=F string expression
TDISP concatenates the value of the specified string expression to those characters appear-

ing on the keyboard entry line of the CRT. The keyboard entry line is limited to 160
characters.

1 See the System 35 1./0O ROM Programming Manual or the System 45B Operating and Programming Manual for details about the ON
KBD statement.




10-4 ON KBD and TDISP

A limited amount of cursor control is provided with TDISP. The two control characters and
their respective functions follow:

CHRE$(B) This character causes the cursor to appear one space to the
TOISP CHRE$(S) left of the current cursor position without obliterating the
character in the new position, if one exists.

CHR$(12) This character causes the entire keyboard entry line to be
TOISF CHR$C122 cleared.

Two example programs that utilize the features provided by ON KBD and TDISP are shown

next.
lﬁ bbb R R R R R R R R R R R R ok R S S O T e R
A

Thizs example zhows how the TDISP statement affects the current keuboard
entry line of the CRT.
Fress SFK 8 - Cursor backspaces and clears 1 character.

K 1 - Display line data printed, displav line clearsd.

|
1
1
|
I
! Fresz 5
! counter that is displaved gives a current count of the numbsr of
! acters contained in the Keud variable. This value is set to A

! when the display line iz cleared.

! LIMITATIONS:

! You canNOT backspace when there are no characters in the line.
I

1

o

I o T B

The
char

D]

You canNOT enter more than 168 characters into the line.
fEEEEEES

EXEXEFEF XL LT L L XL XXX XXX

Tk e XA LT LT XXX ER XX

IM Kews$[168] ' Dimension the string
OH KBD GOSUE Tdisp I On kevboard interrupt
Leng disp: !
DISP LEN(Kews$) ! Display length of =string

T R L T T T T e

GOTO Leng disp
Tdisp: !

o D B o o e R B B o

Kb¥=KED#$

a IF HOT LEMCKb$> THEN RETURHN

5 IF Kb#[1,11=CHR#$(255> THEN Keucheck
Keuf=KeustKb$[1,11]

TDISP Kb#

GOTOD Tdisp

=

Get the kevpress data

Ensure that key data was entered
Check faor SFE preszsed

Add kewpreszs to the =tring

Add kewvpress tao the display line

L L B e — S S S I« « I s (R B

Kevwcheck: !
IF NUMCKB$[213<2 THEH Goodkew ! Check for defined SFE
BEEF

PRINT FRAGE
FRINT "¥0OU PRESSED AN UNDEFINED KEY"

RETURHN
I
Goodkey: !
OH NUMCKb#$[21>+1 GOSUE Backsp,Clr I Find which SFE was pressed

GOTO Tdisp

sp: !
TODISP CHR#(S>&" Y"&CHR$(S) ! Backspace and clear character
Kev$=Keuw$[1,LENCKews$r-11] ! Remove character from string

RETURHN
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FRINT PRGE

FRINT “THE DISPLAY LIME IS CLEARED®

PRIHT “THE DATA Y0OU ENTERED IS : ";Keys$
F=1" I Clear the string

TDISF CHR#C12) I Clear the displaw line

RETURH

G U ]

!
EHD

L Yol s T s e

() B Y O R N N R (8
(RO o o o I

H
=

This program uses
h:

I

!

! the interrupt driven LIHE MODE terminal program that
. 3 v shown. The OH KED and TDISF statement:z are added
! to =how how theze features mav be used.

I DEFINITIONS:

I

I

|

|

[

U )

been prewviou

i 0o 3 R R R LN
=@

[ o R M (s TR Y NS O i o B At

SFE B - 1 character.
= SEK 1= the dizplay line and tranzmit the data.
SFKE 2 - Discaonnect from the link

- Send a "BERERK"™ to the
FEFEFL LRSS L SRR F L RS
DIM AR#C2A]1,E$[166] I Dimension

CDISCONMECT 4 I Ensure 4

CCOM 1588 | Specify the CCOM memory allocation
CMODEL RSYHMC, 4 ! Define the CMODEL (ALL DEFAULTSX
i
I

SFK

FEXEFEFEXFEZTEXEE

not e

EFEEXLF XL XX LEL T XX ELXXX XXX

string variables
disconnected

2R o 3

=

Dol

CCOMHECT 43;HANMDSHAKE OFF Link is connected here
CCONTROL 43RACK OH Enable EHB-RCK handshake

S T o S S e

B
5] ON INT #4,1 GOSUE Transmit I Interrupt when a PROMPT iz detected
ol OH IHMT #5,2 GOSUE Receive I Interrupt when an INSEF 1= detected
a3 OH KED GOSUE Outkews ' Interrupt when a kew is pressed
301
CHEITE 4;ENDLINE ! Send C/R COUTSERY to host ¢ am readul
1
Spin: GOTO Spin I Wait here for an interrupt
|
Transmit: |
IF NOT CSTAT(4,23 THENW RETURH ! Check for a FROMPT before continuing
CREAD 43A% I Get the wiszwal prompt character
FRINT A$; I Print the wisual character (e.g.,":">
RETURN
I

Receiwve: |
IF HOT CSTATC(4,1>» THEH RETURH I Check for an IHNSEF (ALERTH not used)
CREAD 4:A% | Eead the data from the host
FRINT A$ I Frint the data from the host
RETURHN

!

Outkew: !
DS R !
Kb#=KED$ I
IF HOT LEM<(KEb#%>» THEH RETURH !
IF Kb#[1,1]=CHR${255) THEH Keuwck !
I
I
I

Clear
Get kewpr

Enzure

Do o R

)

428

446 IF LEHCER#$2 2158 THEN GOSUE Err MAX
454 ‘b¥ Add kew dat

458 ‘b¥ TDISE the k

478 RETURH

428 Err: !

435 EEEF

588 DISF "WARMIMG, 1568 CHARACTERS EWNTERED, 168 IS THE MAXIMUM ALLOWED"
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518 FEETURHN
* euck @ !
52a@ IF NUMCKB#[L2]13<4 THEN Goodkeuw | Check for defined kew
BEEEP I UHDEFINED KEY MESSAGE ROUTIME
DISPF "YOU PRESSED AWM UNDEFIHNED KEY"
RETURH
Goodkew: !
O HUMCKB#[213+1 GOSUEB Backsp,Clr,Disc, EBrk
RETUREH
Backzp: !
IF HOT LEMCE#) THEM RETURH I CanNOT backspace on empty line
TDISP CHR#$(83&" "“&CHR$(S) ! Backspace and remouve unwanted char.
E¥=E#[1,LENCE$)~11 ! Bemove unwanted char from data string
RETURH
Bz !
CWRITE 43E$,ENDLINE ' Transmit the data string and EHDLINE
Eg="" ! Clear the data string wariable
TDISP CHR#<(122 I Clear the displawv line
RETURH
Ii=scs !
COISCOMHECT 4 I Disconnect from the 1ink
i FRINT "LINK IS DISCOMMECTED"
Fecd EHID
748 Brk: |
=it CCONTREOL 43 BERERK ! Execute a "EREAK"

& FETLURHN
8 END

Note

The TDISP statement is available in the HP 9845 (except HP
9845A) I/O ROM as well as in the HP 98317A and 98417A Basic
(Asynchronous) Datacomm ROMs. Whenever you record a program
containing the TDISP statement by executing the STORE < file
specifier > command, if the HP 9845 is equipped with and /O
ROM, the recorded program uses the /0O ROM addresses from
TDISP whenever the program is reloaded using the LOAD com-
mand. If the program is subsequently loaded into another HP 9845
that has no I/O ROM present, a MISSING ROM error message re-
sults. To prevent this difficulty, use the SAVE statement, or remove
the /O ROM before you STORE the program. (Power must be OFF
whenever you add or remove ROMs, so be sure you have your
program safely SAVEd, or remove the [/O ROM before you program
the computer.) If your application requires the /O ROM as well as
datacomm, for normal program activity, you should experience no
difficulty.
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ascii | EQUIVALENT FORMS ascit | EQUIVALENT FORMS asci | FQUIVALENT FORMS fei EQUIVALENT FORMS
Char. | Binary Oct | Hex | Dec Char. Binary Oct | Hex | Dec Char. | Binary Oct | Hex | Dec Char. Binary Oct | Hex | Dec |
NUGH | 0000000 | 000 | 0o | o sPace | 00100000 | 040 | 20 | 32 @ |o1000000 | 100 | 40 | 64 * | o1100000 | 140 | 60 | 96
SO | baooooor-| oot | o1 | 1 1 |ootoo001 | oa1 | 21 | 33 A |o1000001 | 101 | 41 | 65 a |o1oo0o1 | 141 | 1 | o7
SIX | oooo0010 | 0oz | 02z | 2 " |oot00010 | 042 | 22 | 34 8 |ow00010 | 102 | a2 | 66 b |onoooto | 142 | ez | 98
EIX | oooooo11 | 003 | 03 | a # |[oo100011 | 043 | 23 | 35 ¢ |o01000011 | 103 | 43 | 67 ¢ |o1w00011 | 123 | 63 | 99
EOT | 00000100 | 004 | 04 | 4 $ |o0100100 | 044 | 24 | 36 D | 01000100 | 104 | 42 | 68 d |o1100100 | 144 | 64 | 100
ENQ | ooooo101 | 00s | 05 | 5 % 00100101 | 045 | 25 | 37 E |01000101 | 105 | 45 | &9 e |onooio1 | 145 | 65 | 101
ACK | 00000110 | 006 | 06 | 6 & |oowoonio | 046 | 26 | 38 F | oto00110 | 106 | 46 | 70 ¢ |owooo | 146 | 66 | 102
BELL | ooooon11 | 007 | 07 | 7 " |oooo111 | 0a7 | 27 | 39 G |owooit | 107 | a7 | 7 g |o1100111 | 147 | 67 | 103
2% | 00001000 | 010 | 08 | 8 ¢ |oo101000 | 050 | 28 | 40 H |o1001000 | 110 | a8 | 72 h|o1101000 | 150 | 68 | 104 |
HT | oooo1001 | 011 | 09 | 9 ) |oot01001 | 051 | 20 | a1 I |ow001001 | 111 | 49 | 73 i |o101001 | 151 | 69 | 105
tE |oooorot0 | 012 | 0a | 10 « |ootow010 | osz | 2a | a2 J |owmowo| 112 | 4a | 74 ) |o101010 | 152 | 6a | 106
Y |oooor011 | 013 | 08 | 11 + |oot01011 | 053 | 2B | 43 K |otooton | 113 | a8 | 75 w |oiotom | 153 | eB | 107
£ |oooortoo | o1a | oc | 12 , |ooto1100 | 0sa | 2¢ | 44 L |owot1o0 | 114 | ac | 76 i |o1o1100 | 154 | ec | 108
SR |ooooni01 [ 015 | oo | 13 ~ |oo101101 | 0s5 | 20 | as M |owono | 115 | ap | 77 m |ot01101 | 155 | 6p | 109
9 |oooo1110 | 016 | 0E | 14 . |ooto11o | ose | 2E | a6 N |owo1110| 116 | 4E | 78 n |o1101110 | 156 | 6E | 110
8l |oooortnn [ 017 | oF | 15 / |oowonitr | 057 | 2F | a7 o [owon | 117 | 4F | 79 o |omto1111 | 157 | 6F | 111
i | 00010000 | 020 | 10 | 16 0 | 00110000 [ 060 | 30 | 48 P | 01010000 | 120 | 50 | 80 p | 01110000 | 160 | 70 | 112
DCL | ooot0001 | 021 | 11 | 17 1 |oottooo1 | o6t | 31 | a9 Q |ototo001 | 121 | 51 | &1 a |om10001 | 161 | 71 | 113
DCZ | ooo10010 | 022 | 12 | 18 2 |oot10010 | 02 | 32 | s0 R |o0w010010 | 122 | s2 | 82 ¢ |onioowo | 162 | 72 | 114
DS | oootoon | 023 | 13 | 19 3 |ootoon1 | os3 | 33 | 51 s |oto10o11 | 123 | 53 | 83 s |omo0n1 | 163 | 73 | 115
DC | 00010100 | 024 | 14 | 20 4 |o00110100 | 064 | 34 | 52 T |ot010100 | 124 | 54 | 84 v |o1110100 | 164 | 74 | 116
Nk | oootot01 | 025 | 15 | 21 5 |oo110101 | 065 | 35 | 53 u |ol010101 | 125 | 55 | 85 u |o110101 | 165 | 75 | 117
SYNC | pooro110 | 026 | 16 | 22 6 |oo110110 | 066 | 36 | 54 v |owot0110 126 | 56 | 86 v |owon0 | 166 | 76 | 118
ETB | gooton11 | 027 | 17 | 23 7 |oomoin | 067 | 37 | 55 w |owwo111 | 127 | 57 | &7 w |ottton | 167 | 77 | 119
CaN | ooo11000 | 030 | 18 | 24 8 [oo111000 | 070 | 38 | s6 X |oto11000 | 130 | 58 | 88 « |o111000 | 170 | 78 | 120
EM | ooo11001 | 031 | 19 | 25 9 [oo111001 | o71 | 39 | s7 y [owo11001 | 131 | 59 | 89 y |ou1t001 | 171 | 79 | 121
S8 | ooo11010 | 032 | 1A | 26 : |oonoro| 072 | 3a | s8 z o010 132 | sa | 90 : [ontow | 172 | 7 | 122
ESC | ooot1011 | 033 | 1B | 27 i |ootton | 073 | 3B | 59 [ |owotto11 | 133 | 5B | 91 { |omon | 173 | 7 | 123
ES |ooo11100 | 034 | 1c | 28 < |oo11100 | 074 | 3c | &0 \ |oto11100 | 134 | sc | 92 I oo 174 | 7c | 124 |
22 00011101 | 035 1D 29 = 00111101 | 075 | 3D 61 1 01011101 | 135 | 5D 93 } 01111101 | 175 | 7D 125 |
B2 [ooo1t110 | 036 | 1E | 30 > [oomi10| 076 | 3 | 62 a |otomio| 136 | se | 94 o ety ol B ]
U2 | oootinn | 037 | 1F | 31 2 oot | 077 | 3F | e3 _ |owotn | 137 | sF | 95 DEL | onnnun | 177 | 76 | 122




Appendix B

RS-232C/ CCITT V24*

The following table provides information about each data communications interface func-
tion. The pin assignments are also shown. Not all of the functions provided by RS-232C are
implemented. The functions denoted with an * are implemented.

RS-232C/ CCITT V24!

RS-232C | CCITT V24 Signal Name

*Pin 1 101 PROTECTIVE GROUND. Electrical equipment frame and AC
power ground.

TRANSMITTED DATA. Data originated by the terminal to be
transmitted via the sending modem.

RECEIVED DATA. Data from the receiving modem in response to
analog signals transmitted from the sending modem.

*Pin 4 105 REQUEST TO SEND. Indicates to the sending modem that the
terminal is ready to transmit data.

*Pin 5 106 CLEAR TO SEND. Indicates to the terminal that its modem is ready
to transmit data.

*Pin 6 107 DATA SET READY. Indicates to the terminal that its modem is not

in a test mode and that modem power is ON.

SIGNAL GROUND. Establishes common reference between the
modem and the terminal.

*Pin 8 109 DATA CARRIER DETECT. Indicates to the terminal that its
modem is receiving carrier signals from the sending modem.

I

Pin 9 Reserved for test.
Pin 10 Reserved for test.
Pin 11 Unassigned.

*Pin 12 122 SECONDARY DATA CARRIER DETECT. Indicates to the terminal
that its modem is receiving secondary carrier signals from the send-
ing modem.

Pin 13 121 SECONDARY CLEAR TO SEND. Indicates to the terminal that its

modem is ready to transmit signals via the secondary channel.

I These signals are commonly used for 3 wire (no modem) links.

1 International Telephone and Telegraph Consultative Committee European standard.
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RS-232C/CCITT V24 (Cont’d)

RS-232C| CCITT V24 Signal Name

Pin 14 118 SECONDARY TRANSMITTED DATA. Data from the terminal to
be transmitted by the sending modem’s channel.

*Pin 15 114 TRANSMITTER SIGNAL ELEMENT TIMING. Signal from the
modem to the transmitting terminal to provide signal element timing
information.

Pin 16 119 SECONDARY RECEIVED DATA. Data from the modem'’s secon-
dary channel in response to analog signals transmitted from the
sending modem.

*Pin 17 115 RECEIVER SIGNAL ELEMENT TIMING. Signal to the receiving
terminal to provide signal element timing information.

Pin 18 Unassigned.

*Pin 19 120 SECONDARY REQUEST TO SEND. Indicates to the modem that
the sending terminal is ready to transmit data via the secondary
channel.

*Pin 20 108.2 DATA TERMINAL READY. Indicates to the modem that the as-
sociated terminal is ready to receive and transmit data.

Pin 21 110 SIGNAL QUALITY DETECTOR. Signal from the modem telling
whether a defined error rate in the received data has been exceeded.

*Pin 22 125 RING INDICATOR. Signal from the modem indicating that a ring-
ing signal is being received over the line.

*Pin 23 111 DATA SIGNAL RATE SELECTOR. Selects one of two signaling
rates in modems having two rates.

*Pin 24 113 TRANSMIT SIGNAL ELEMENT TIMING. Transmit clock provided
by the terminal.

Pin 25 Unassigned.
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Modems
The following list contains modems that have been tested with the HP 98046A Interface.
e Bell 103J
e Bell 103A3
e Bell 212A
e Vadic 3400 series
e UDS 103J
e Anderson Jacobson Acoustic Coupler

C-1




Appendix D

Introduction

This section is provided as a guide to enable you to obtain the most efficient use of the
Desktop Computer memory for datacomm operations. Topics covered are:

e Memory Allocation

e Memory Reclamation

Memory Allocation

The following should be considered when determining memory space allocation:

e The CCOM statement defines the total memory allocation for a specific datacomm
operation. The maximum value allowed for the CCOM statement is 32 718.

e There can be more than one CMODEL statement associated with one CCOM state-
ment.

e The CCOM statement specifies the combined memory allocation for ALL associated
CMODELs.

e The MEMLIMIT parameter specifies the amount of CCOM memory allocation required
by this CMODEL for the input and output queues. The MEMLIMIT parameter must
NOT exceed 31 500.

e The INBUFFER and TBUFFER parameters specify the amount of CCOM memory
allocation required by this CMODEL for the INBUFFER and the TBUFFER. The com-
bined allocation for INBUFFER and TBUFFER must NOT exceed 31 000.

e The total memory required by a specific CMODEL is the sum of MEMLIMIT, INBUF-
FER, TBUFFER, plus the overhead for that CMODEL.

NOTE
The descriptions for the CCOM, CMODEL, INBUFFER, and
TBUFFER can be found in Chapter 2.

D-1
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There is a simple way to determine the amount of memory required for a particular CCOM

statement.
1. Create maximum CCOM size (CCOM 32 000).
2. Execute the associated CMODEL statement.
3. Execute CSTAT (select code,4) for the select code of the CMODEL statement.
4. The CSTAT function returns an integer that indicates the minimum memory allocation

required for this CMODEL. Note this value.

5. Repeat steps 2 through 4 for all CMODELS that are associated with this CCOM
statement.

6. The summed total of ALL of the values returned by the CSTAT statement +24 (for
overhead) is the MINIMUM memory allocation required by the CCOM statement.

Memory Parameters

The following additional information is provided about the memory parameters that are
associated with the CMODEL statement. The parameters described here are:

e MEMLIMIT
o INBUFFER
e TBUFFER

The MEMLIMIT Parameter

The MEMLIMIT parameter is provided so that you can specify the maximum number of
words that may be used for input queue and output queue space.

NOTE
The MEMLIMIT parameter does not specify the number of text

characters that may be stored due to end-of-line characters and
other overhead.

Input and Output Queue Limits

Both the input queue and the output queue can occupy a MAXIMUM of two-thirds of the
memory space specified by the MEMLIMIT parameter. This feature is provided to allow for
one-sided communications without limiting the amount of space for one operation while the
space for the other operation is not being used. See the following description.

You are receiving large amounts of data from a host computer, but you are transmitting very
little information to the computer. The input queue fills up rapidly, while the output queue
remains rather empty. The input queue is allowed to use as much as two-thirds of the
memory space specified by the MEMLIMIT parameter while the output queue uses the
remainder. The reverse situation exists if you are transmitting large amounts of data while
receiving very little.




The maximum amount of space used by the input queue and
output queue combined canNOT exceed the value specified by

the MEMLIMIT parameter.

NOTE

INBUFFER and TBUFFER Allocation

The INBUFFER parameter provides enough space! for at least the amount of control and
data bytes specified.

Appendix D D-3

The TBUFFER parameter provides enough space’ for at least the amount of control and
data bytes specified by the expression.

Memory Allocation

USER MEMORY

Datacomm Channel Input and Output Input Buffer Trace Buffer
overhead overhead queue allocation allocation allocation
MEMLIMIT INBUFFER TBUFFER

Portion of CCOM reserved
by one channel

CCoM

Increasing the MEMLIMIT parameter increases the smoothing effect between BASIC and
the real-time operations of the interface. Increasing MEMLIMIT allows more data to be held
in the output queue for transmission and allows more data to be held in the input queue for
entry into the BASIC strings in the program.

Increasing the INBUFFER parameter allows datacomm to accept more data from the re-
mote, supplements the length of the receive queue, and allows more characters to be input
between the “‘ready’” (ACK or DC1) and “‘notready’ (no ACK or DC3) handshake signals.

Increasing the TBUFFER parameter allows more control codes and data to be copied into

the trace buffer.

Increasing CCOM provides more memory space so that you can increase the MEMLIMIT,
INBUFFER, or TBUFFER parameter. CCOM does not increase these parameters.

1 The INBUFFER and TBUFFER reouire 1 byte of overhead for each 10 characters that are entered.




D-4 Appendix D

Memory Reclamation

Once memory space has been allocated by a CCOM statement, that memory space remains
allocated until it is specifically reclaimed. The following figures show how memory is allo-
cated for CCOM, ICOM!, COM and user memory.

Figure 1 Figure 2 Figure 3 Figure 4
User User User
- Memory Memory Memory
Memory | @ jpememm—m—e——ed e - -  m————— -
ICOM COM CoM
---------- e ———— —— — ICOM
ccom 0+ 1 Y ] pmm—_—_————— -
CCOM CCOM
CCOM
Only CCOM allocated CCOM and ICOM allocated CCOM and COM allocated CCOM, ICOM,

and COM allocated

As shown in Figure 1, the CCOM memory allocation can be reduced and the remaining
space reclaimed for user memory.

As shown in Figures 2, 3, and 4, the CCOM memory allocation can be reduced but the

remaining space canNot be reclaimed for user memory due to allocations for ICOM and / or
COM.

When a program containing a CCOM 0 statement is executed, all memory space allocated
by a previous CCOM statement is returned to user memory if:

e No ICOM or Common region exists.

or

¢ SCRATCH C has been executed and no subsequent COMmon or ICOM statement has
been executed.

CCOM memory allocation is always reclaimed when SCRATCH A is executed.

1 ICOM is an Assembly Language statement.
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Half Duplex

E-1

Half duplex protocols require that the line be turned around when the terminal or host has
completed its data transmission and is ready to receive data from the device at the other end
of the link.

The following example programs show how to implement half duplex protocols and line
turn around procedures. Note that one program is for a terminal and one program is for a
controller. The terminal has initial control of the line.

=

2 o

oS o DS

=

Lo O
[ o T

i
I
I
!
I
I
|
I
I
I
I
|
|
I
[}
I
I
I
I

Y R S I

B R e B o B B e )

2 O =

N
=D

[

[ RS

=] T

o 0 00
o m o

SN T T (T OO (R O T (IR (R R T L (O e et ol S — i o e I N (Y O O I LSRR

J o=
Do i)

o &

(P50 P e S

b

Bl R ]

DIM A$LE28]
CCOM 1588

HALF-DUFLEX CONTROLLER FROGRAM

Thiz program shows how to transfer data wsing HALF-DUPLEX praotocals.
This program utilizes the MAIN datacomm channel.

az follows:

<E

tian of the <ETH> character means it iz time

transmit data.

ission 1= automatically started with CHRITE
— Data is transmit

ed one line at a time.
transmi : on 15 indicated with CHRITE <ETH»>,EOT.
- The remote does not echo, =o thisz program provides itz own echo.

N oB d o
I
I:'E A
a ¢
o
-

Hote that IMSEP and OUTSEP characters are re-defined {CMODEL statement)

EFELIELEFT LA R E T X FFFFF A FFEF XX I F L FF I FF IR FFF I I FF LI FEFFFFF AR X FLX X E XX XSS

Dimension the string variable
Tlocate memory

I1

CCOMMECT 43;HAMDSHAKE OH I Connect to the link

Send: |
Ik

NOT CSTAT(4,2> OR CSTATC4,1» OR CSTAT(4,12) THEHW Receive

CREAD 4;A$ | Read the prompt message
FRINT A#; ! Print the praompt C(and S
CHRITE 435t

if therel
%% I Send STH® to get IMMEDIATE line control

Enterdata: |
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LINPUT "Enter data, press e
IF LEM{A$» THEH Datazend !' There iz data to send
ElRERE iyttt Exises, EOT I Send prompt and relinguish line

COHTIHUE with no data to give up the line",A$

Lo O )

28

Azl

44

418 GOTO Receijuve

428 |

428 Datazend: |

448 CWRITE 4;A4%,ENDLINE I Send data and CAFE but keep the line
456 RRINT A% ' Print wvour transmitted data (echa
468  GOTO Enterdata I Get more data to transmit

478 !

458 Receiwe: |

434G !

588 IF NOT CSTAT(4,1» THEN Send ! Check for input data

319  CRERD 4;3;A% I Get the input data

528 PRIHT A# I Frint input data fand STA if there)
SZB  GOTO Receiwve

5

£
=

EHD

(5] ko o e R S T
i ! HALF-DUFLEX® TERMIMAL FROGRAM
28 !
4@ ! program shows how to transfer data using HALF-DUPLEY protocal =.
=15 ] ! program utilizes the MAIN datacaomm channel.
=15] !
T ! Mess= az follows:
=4} !
=15 4
la .
1@ | 1 - Reception of the <ETK> character means it is =
12 ! 2= Transmission is automatically started with C
138 | 3 - Data is transmitted one line at a time.
146 I 4 = End of transm i 15 ihdicated with CWRITE <ETH®>,EQT
158 '3 - The remate does not echo, =o this program provides itz own echo.
18 !
? |

e e T S E T o S SO O I = S g

H
o =l
)

DIM A$LEE] ! the string wariable
1580 | M oL
CHE$( 2> [ Eheracten
CHE$ (2> ! character

!

CHMODEL RASYHC s 43 HALF [II_IF'L_E?‘“_.F'F:I;Il"‘lF‘T:Et. wF H

]
CCOMMECT 43HAMDSHAKE 10H I Connect to the 1ink

CHRITE 4:;EMDLINE,Etx$,EHDLINE ! Send C/RE and relinguizsh the line
!

Send: |

IF NOT CSTATC4,22 OR CSTAT(4,13 OF CETAT 4,133 THEH Receive

I

CREAD 4;A% ' Eead the prompt messaqge

FEINT A$; ' Print the prompt ctand S5TH if thered
CWRITE 435tx% i Send STH to get IMMEDIATE line control
|

LINPUT “Enser wour data®,fs

CHURITE 43;A$, ENDLINE,Et x$,EQT | Send data, CrR, ETH, and relesase line
FRIMT H# ' Print vour transmitted data (echol

IF HOT CSTAT(4,1» THEH Send I Check for input data
CREAD 4:A% I Get the input data
FEINT A% ! Print input data {and STH® if there)
GOTO Receive

EHD

Ty A
ol
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Secondary Channel

The following example programs show how to implement secondary channel communica-
tion. These programs utilize half duplex protocols. Note that one program is for a terminal
and one program is for a controller. The terminal has initial control of the line.

(5] FFEEFFEFEEFE R LSS ¥ 4 - - - FEFEFEFFEEFEFEE
@ SECOMDARY I..HHHNEL = Rl IIHF'LEH COMTROLLER PROGRAM

5]

a This program shows how te transfer data using SECOMDARY CHAMMEL.
a Thiz program utilizes the HALF-DUFPLEX protocols

5}

% Messages are sent as follows:

a DRIYER2 OFF

) message

s]s] DRIYERZ 0OH

1 - DRIVYERZ controls Secondaru-Reguest-to-Send

= The contraller can transmit when Secondarv-Carrier-Detect iz true.
- The controller dossz not
Data is received one

have initial control of the line.

40

ar a time.

) [ ST e
I

58 - The controller does not = 3 any prompts from the terminal.

5 g - Terminators (IHSEP and OUTSEF) are reuvesrsed.

5]

5] The terminal interprets our Secondary-Request—-to-Send as Secondaru-—

Carrier-Ietect.

YT LT (O T S P P P Y 0 s [ ) NS S T 1

Py o= @ w0 00 =) T
= (1]

5] e
]
5 DIM AEL26],B$L166] ! Dimension the string wariable
2328 CCOM 158G I Allocate memory
248 CMODEL RSYHC,43;HALF DUFPLEX, INSEFP=CHR#%{13>,0UTSEF=CHR$C13)aCHR$(18)
o5 i
CCOMNECT 4;HAMDEHAKE OH ! Connect to the link
CCONTROL 43 DRIYERZ ON I Give line contraol to terminal
Writes: !
IF HOT CSTRAT<4,12 OR CSTAT(4,1> THEHN Read
CREAD 4:A% I Enter input data
FRIHT A#; I Print the data
CCOMTROL 4;DRIVERZ OFF | Take contral of the line
Dataget: LIHNFUT "EHTER DARTA, PRESS “CONMTIMUE® WITH HO DATA TO RELIHGUISH LI
+E¥
IF MOT LEM<E#> THEN Lines_give I Check for data or line relinguish
CHRITE 43;EB+, ENDLINE I Transmit data and CR

GOTO Dataget
Line gives: |

CHRITE L BTN e I Send prompt tao the terminal
3 CCONTREOL 43DRIVERZ OM I Relinguish line cantral to terminal
4 |
a4 IF CETATC4,122 THEH Wait I' Mait far remcte to accept line control
42 z !
4! IF MOT CSTATc4,1> THEH Hrite | Check for prompt
446 CRERD 4;A% I Get the input data
458 FRINT A% I Frint the input data
4E8 GOTO Read
478 EHND
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i

C o oo S e e ST D e o S o e b S o Sy i e B e o S e O o S8 e K o S R o e e i o

SECONDARY CHAMMEL - HALF-DUFLEX TERMIHWAL FROGRAM

=

= ®

Thiz program shows how to transfer data using SECOMDARY CHAMHEL.
This program utilizes the HALF-DUFLEX protocols.

oo

follows:

message

DRIVERZ ON

AW

- DRIVERZ controls Secondarv-Reguest-to-Send

= AR i 1inal can tramsmit when ondaruy-Carrier-Detect is true.
= Thiz terminal uses default INSEF and OUTSEP.

Thi terminal has initial control of the Tine.

= The remote does not echo, zo th program provides its own echo.
- The only PROMPT indication expected iz a line turn-around.
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=

DIM A$[=8],E$[164] I Dimension the s=tring wariable

I Allocate memaory

YHEC, 4 3HALF DUPLEX

CCONMECT 4;HAMDSHAKE OH ! Connect to the link

LE NOT ESTATK4,12% THEM Statck !
CCOMTROL <43;DRIMERZ2 DOFF
I
I

ol
' sage and CR
line control

CMRITE 4;"READY",ENDLINE,EQT
CCONTROL 43;DRIVERZ OFF

IF CETATC4,125% THEHN Hait !
Write: !

IF HOT CSTAT.4,12) OR CSTAT<4,1> THEH Read

CREAD 4;A# I Enter input data

remote has accepted line

DISF A% 1 lay the input data
CCONTROL 4:DRIVYERZ OFF | Take control of the line
LINFUT "ENTER DRATR",E%$ I Enter wour data for transmission
FEINT A%;E%$ I Print input prompt, scho wour data
CWRITE 4:E4$,ENDLINE,EQT ! Transmit data and CR
CCOMTROL 43;DRIVERZ OH I Give up line control
Wait: !
IF CSTAT<(4,12> THEH Wait I Wait for remote to accept line control
44 Fead: !
45 IF MOT CSTAT(4,1% THEHW MWrite I Check for prompt
4e CREAD 4:A# I Get the input data
47 PRINT A% I Print the input data
428 GOTO Read
498 END




F-1

Appendix F

Autoanswer Implementation

The CMODEL ASYNC statement provides for automatic answering of an incoming call.
When the CMODEL ASYNC statement is executed, the RING INDICATOR modem signal is
monitored and an interrupt is generated for the even select code when the RING INDI-
CATOR signal is detected. An interrupt service routine then executes the CCONNECT
statement for the specified channel.

Here is an example of an autoanswer program:

R e
' The following program is for AUTO-AHSWER applications. HAfter the CMODEL
!' statement is executed, the program waits for an interrupt from the EYEN
!'" zelect code (the interrupt indicates that a ringing signal has been

! detectedi. The program then branches to an interrupt service routine
which executes the CCOMHMECT statement and returns to hnormal program
ecution. Ho CCOMTROL...IHTHMASK statement is required.

R R R R R R R R R R P R P P P A F A AR A A S A A A F I PSR RS EEE

Line 188 - Program waits here until the ringing interrupt is detected.
5} Line 218 - Executesz the CCOMMECT =tatement.
a |
4 OH IMT #4 GOTO Connect: ! Enable interrupt

=

DIM A$[2B]1,EB4[1568]
CODISCOMHECT 4
CCOM 1588
CMODEL RSYHC, 4
Waiting: GOTO MWaiting
I

Dimension the string variables
ire wvou are disconnected
Specifuw memory allocatiaon
Define the CMODEL

STRY PUT UWMTIL INTERRUPTED

= o

=
)

el e o e Y O Y s 'S | Y SR P T (O
= o

R RS R M e o O Y S R (R T N o O T O o A v B v
=

Connect [

5} I
5] CCOMHECT 4 !' Connect to the link (HAHDSHAKE OM>
5] OFF INT #4 | zable interrupts
CCONTROL 4;ACK 0OH ! cifu EMB-ACK handzhake
i

CHRITE 4:EMDLINE Send C/R to the host

!
Fromptcheck: IF MOT CSTAT(4,2) OR CSTAT(4,1) THEHN Readcheck
!
CRERD 4;R$ I Get the prompt
PRINT A#$; ' Print the prompt
LIMFPUT E#% ' Enter wvour data here
CHWRITE 4;EB%,ENDLINE ! Send data and C-R

328 Readcheck: IF HOT CSTAT<4,1» THEW Fromptcheck

240 !

358 CREAD 4:;A% | Read data from the host

368 FRINT A% ' Print data from the host
. 278  GOTO Promptcheck

328 !

298 END

e T e
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Autoanswer Flowchart

| CMODEL ’

A

Activate
“Terminal in
service " (On)

ring
indicator
on?

Interrupt
BASIC

END
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Programs

This section contains the following example programs:

e Line Mode
e Character Mode
e Desktop-to-Desktop

Line Mode

bRttt R R R R R R R R R R R R R TR R e gy

: The following program is an example of an interrupt driven LINE MODE

48 terminal emulator. Defaultz are sumed where possible. Thiz is for
s5a IBaa, If 2 modem iz uszed,

(==} delet from the CCOMMECT statement C(line 1485,

e e R FEFXEXEFXZXEFTHREXTS
THE CONTIMUE KEY TO TRAHWS

FEE L L L L L AL LR L F R ISR LS LR LR EF 5

TS H STV AT RIS

!

!

!

1 :

! a direct ¢HO MODEM> connection to an H.P. 3
!

|

!

! FEEFFEFFFEF R 2252

FEREEE

DIM A$L:

s ! Dimension the =tring variables

CDISCOMMECT 4 ' Ensure wou are disconnected

CCOM 1S@a I Specify the CCOM memorw allacation

CMODEL RSYHC, 4 I Define the CMODEL ¢ALL DEFAULTS)
|
I

o D D
o=

LS

CCOMHECT 4:HAHDSHAKE OFF Link iz connected here

CCONTROL 4;ACK OH Erable ENB-ACK handzhake

& !
7a O IHT #4,1 GOSUE Tramsmit ' Interrupt when a PROMPT iz detected
(5] OH INT #5,2 GOSUB Receive ' Interrupt when an IHSEP is detected

W0
W]

B e e S Tl T S S G
o
ol R o i

CHRITE 4;EHDLIME ! Send CsR COUTSEP>» to host (I am readyl
I ;
Spin: GOTO Spin ' Hait hers for an interrupt
[}

Tranmsmits: |

IF MOT CSTAT(4,2* THEHM RETURHN ! Check for a PROMPT before continuing
CREARD 4:A% I Get the wiswal prompt character
PRINT A#; ' Print the wisual 1iaracter (e.g., "l
LINFUT "Enter data",EBsf | Enter data, pr to zend
CWRITE 43;EB$,ENDLINE ! Send data and
FETLUEN
|
Feceive: |

IF HOT CSTATc(4,13 THEHW RETURH
CREAD 4:A#
PRINT A$

GOTD Receiuve

EHD

Check for an IHSEP (ALERTH rnot used)
Fead the data from the host
Frint the data from the host

Go check for more ihput data
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Character Mode

1G [ T L T T s T e e e e s e R sttt
za !
za | The following program is an interrupt driven CHARACTER MODE terminal
44 I emulator. This program uses the LINE MODE program previcusly shown.
S8 I The lines that hawve been changed or added are highlighted. The Susten
=1 | 35 requires an I-0 ROM for this program. This program is for a direc
7 I ¢NO MODEM? connection to an H.F. 2888. If modems are used, delete
28 ! HAWDSHAKE OFF from the CCONHECT statemsnt (line 14@8).
=1t} | AR R R R A A FF R FF AR RS R RS FF SRR F SRR SR FFFEFIAFFFFE SRR RIS E ey
188 DIM A%$C1] I Hew dimemszion statemesnt
1 COISCOMHECT 4 I Ensures wou are disconnected
1 CCOM 1588 | Specify the CCOM memory allocation
3 CMODEL ASYMC,43;ALERTH=1 ! ALERTH parametesr added
CCOMMECT 43;HANDSHAKE OFF I Link is connected here
CCOMTROL 43;ACK OH | Enable ENGR-ACK handshake
OH IHT #4,1 GOSUE Transmit I Interrupt when a FROMFT iz detected
ON IMT #5,28 GOSUE Receiwve | Interrupt (IHNSEP or HLERTH charactersh)
O KEBED 2 GOSUE Outkew I Interrupt when a kew 1= prezzed
CHWRITE 4;ENDLINE | Send Cs/R C(QUTSEP> to host (I am ready?
GOTO Spin
smit: !
IF HOT CSTATC(4,2» THEW RETURN ! Check for a PROMPT before continuing
CREARD 4:;A% I Get the wisual prompt character
FRINT A#; I Print the visual character (g.9.,":"2

RETLUEH

Outkews: !

E$¥=KED¥ I Put keyw data in string for output

IF MOT LEMCE#$>» THEHW EETURH I Enzure kew was not miszsed

IF HUMCE$:<255 THEH Dataszend I Tranzmit key data only if kew i3 ASCII

CHRITE 4;EMDLIHE I Transmit a C/R COUTSEFR
! i

PETUPH

Go back to Spin
azend:
_NRITE 4:E% I Tranzmit the keuwpress data

] ! ###%% LIHE DELETED * %
A 1 #%%% LIME DELETED % ¥
A RETURHM I Go back to Spin
5} !
8 Receive:!

IF HOT CSTATY4,1> THEN RETURN | Check for INSEP or HALERTH characters
CREAD 4:A# I Read the data from the host
|
i
i

B ST (R
LA

IF CESTAT(4,32> THEW Endprint Check for an INSEF

FRIMNT A%; Print input data with no CsR - LAF

GOTO Recesive Check for mors input data
Endprint: |

FPRIHNT A% I Print input data with a C

GOTO Receive I Check for more ihput data

I

E

£ % QPO T S O O P T O v Y e e % L O L
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Desktop-to-Desktop

The following two programs enable 2 Desktop Computers to communicate with each other.
The programs assume that the computers are connected as shown.

98046 Interface

Standard Option 001
Cable Cable

Desktop Computer

Note that 1 interface MUST be a 98046 standard configuration while the other interface
MUST be a 98046 Option 001 configuration.

The only difference in the programs is the CMODE]. statement. The INSEP and OUTSEP
parameters for program B must be defined so that the line terminator sequences for the two
computers can be correctly interpreted.

Either Desktop Computer can initiate the conversation, and neither computer can transmit
until a prompt sequence has been detected.

16 I b T o et S bt o
2@ !

el ! THIS FPROGREAM IS USED BY' “"DESKTOF COMPUTER A"

44 I This program is a line mode emulator. HNots that wvouw must send a PROMPT
=1 I to the other Desktop Computer. HNo tupe of handshake 15 specified.

=a] I Either Desktop can initiate the conversation.

va T e e T e s L
28 !

L] !

184 !

i18 DIM A$C28]1,E$[28],Frompt$[28] I Dimension the string variables

128 Prompt$=":"4CHR$(17) | Set up the PROMFPT zequence

126 COISCOMNECT 4 | Ensure wou are disconhected

14a CCcomMm 15848 I Specifyw memaory allacatiaon

156 CHODEL ASYHC, 4 I Define the CHMODEL

168 CCOMMECT 43;HAMDSHAKE OFF I Link is connhected here

17a CWRITE 43;Frompt$ | Send PROMPT to the aother Desktaop
128 !

198 Promptcheck: IF MOT CSTATC(4,2) OR CSTATC4,1> THEHW Readcheck

zaa |

21e CREAD 43;A#$ | Get the PROMPT from Desktop E

: PRINT HA#; I Print the PROMFT

!

248 Datain: LINPUT "ENWTER YOUR MESSAGECL
FER CONTROL.",E#®

!

FRESS COMTINUE WITH NO EMTRY TO TRAHS

IF LEN(E$>=8 THEN GOTO Prompts | Check for blank data (send PROMPTZ
CHWRITE 4;B#,EHDLINE | Send data and end-of-line
GOTO Datain ! Get more data




G-4 Appendix G

298 |
388 Prompts: !

314 CHRITE 4;Frompt $ I Send PROMPT to Desktop B
fededs) GOTO Fraomptcheck

3 I

IF HOT CSTATC4,15 THEN Pramptcheck

CREAD 4:R+ ! Read data from Desktop B
FRINT A% ' Frint data from Desktop E
GOTO Fromptcheck

!

EHD

DoV O o o R

L
oD

b R R R R T R R Ao e

ERHE LR L L L L L XL L X R LR X

i
]

! THIS FPROGRAM IS USED EY "DESKTOP COMFUTER BY
! Thiz program a line mode emul ator. Note that
! to the top Computer. Ho tupe of handzshake
1 Either can imitiate the conuverzation. Hote
] c
1

I

I

i

ot her

OUTSEF hauve been redefined. This is be
COMFUTER A.

LU R o o o

o050 5 5

DIM A$[28],EB$[28], Prompt $026]
Frompt £ LCHR$C 1T 5
COISCOMMECT 4

CCoM 1588

Dimension the string wariable
Set up the FROWMPT
Enzure wou are dis

Specity memorw allocation

SequUenc

m
('l

CMODEL HASYHC,4;0UTSERP=CHR$:13

HE£C18), INSEP=CHR$(13>

DoUR e B ) I SRR [

O R TR0 o O O I

CCONMECT 43;HAMDSHAKE OFF ' Link iz connected her
CHRITE 4:;Frompt$ ! Send PROMPT to the other Desktop

e

1
4
2
2
2
=
1
1
1
1
1
1
1
1
1
1

s !
238 Promptcheck: IF MOT CSTATC4,2) OR CSTATC(4,1> THEM Readcheck
24 !
258 CREAD 4;A% ! Get the FROMFT from Dezktop A
268 FRINT As$; ' Frint the PROMFT
278 1
2288 Datain: LINPUT “ENTER YOUR MESSAGE<S); FRESS CONTIHUE WITH MO EMTRY T0O TRAHS
R COMTROL.",E#$
BT
& IF LEMCE$3>=8 THEN GOTO Prompts | Check for blank data tsend FROMFT)
318 CHRITE 4;EB$, ENDLINE ! Send data and end-of-line
3208 GOTOD Datain I Get more data
338 !
348 Prompts: !
354 CHRITE 43;Frompt$ ! Send PROMFT to Desktop A
368 GOTO Fromptcheck
Zids
388 Readcheck: IF HOT CSTAT(4,1) THEN Fromptcheck
298 CREAD 4:A% ! Read data from Desktop A
468 FRIMT A% ! Frint data from Desktop A
418  GOTO Fromptchsck
4za |
428 EMD
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ROM Errors

Improper parameter matching

Improper value

CCOM area not allocated

Not allowed if channel is active

CMODEL statement required

Not allowed when trace is active
Synchronous error only

New CCOM size not allowed when channel is active
98046 card failure

Insufficient CCOM allocation
Synchronous error only

Not allowed for this CMODEL
CCONNECT statement required

Not allowed while datacomm is suspended
Improper CSTATUS array

CSTATUS (0) Errors

Timeout before connection

Clear to send line false, or missing clock
Channel MEMLIMIT overflow

Input buffer overflow

Internal buffer overflow

Autodisconnect forced
NOACTIVITY timeout
98046 buffer overflow
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Comments card for the Asynchronous Data Communication ROM

Yourself

1. What is your major application of your Series 9800 Desktop Computer?

2. Which Series 9800 Desktop Computer do you have?

O 9835A O 9835B O 9845B O 9845C

3. What was your level of programming knowledge before you started using this manual?

O none O beginner O intermediate O expert
| L i L A R sl R A e, < —
The Manual
inimal
1. Did you have any difficulty in: e s i considerable
understanding material in manual? o] O O 0
applying that information? e} 'e) (o) o)

2. How would you rate the:

excellent good fair poor
areas covered O o) o O
0} (o, O O
examples (0] (0] (@] 0]
indexing (0] (& (@] O
organization ) O O D]
overall manual (0] (o] o (0]

What do you suggest we do to improve the areas that you consider weak?

|
|
|
|
|
|
|
|
|
I
1
i
{
i
i depth of coverage
|
i
|

{  The Method

1. By which method would you have preferred to learn the use of your computer?

O Present set of manuals

O Manuals using programmed-learning approach

O Training workbooks with corresponding tape cartridge

O Manuals resident in computer’'s memory, accessible through the keyboard and displayed on the CRT
O Training in classroom situation at Hewlett-Packard

General comments:

Name:

Address:

I
r
| Part No. 98046-90010
I
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