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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 
mode m (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 exa mple 
program: 

10 I **************~*.****~*************************************************** 
20 
30 
40 
50 
60 
70 
80 
90 

Th~ following program is an e xam pl~ of an interrupt driven LINE MODE 
terminal emulator. Default s are assumed wh ere possible. This 15 for 
a dIrect (NO MODEM) connect10n to an H.P. 3000 . If a modem i s used , 
delete "H AND S HA KE OFF" from the CCQNNEC T statement (l ine 140 ) . 

***********++********************************************* 
! I YOU MUST PRESS THE CONT INUE KEY TO TRANSMIT THE DATA !! 

I .***************************~********************************+*****~***** 
100 
11 0 
1213 
130 
140 
150 
160 
170 
180 

DIM A$[S01 , B$[1601 I D1Mension the string variables 
CD IS CON NECT 4 I Ensure y ou are disconnected 
CCOM 1500 ! Specify the CCOM Memory allocat10n 
CMODEL ASYNC , 4 I Define the CMODEL ( ALL DEFAULTS ) 
CCON NE CT 4;HANDSHAKE OFF t Link is connected here 
CCON TROL 4;ACK ON Enable ENQ-ACK handshake 

190 

ON INT #4,1 GOSUE TransMit 
ON INT #5, 2 GOSUE Receive 

200 CWR ITE 4 ; ENDLINE 
210 
220 Sp1n : GOTO Spin 
230 
240 Tt~ansM i t : 
250 IF NOT CSTA T( 4, 2) THEN RETURN 
260 CREAD 4;A~ 

270 PRINT A$; 
280 LINPUT "Enter data~,B$ 
290 CWRITE 4 ; EJ,ENDLINE 
300 RETURN 
310 I 

320 Re-celve : 

Interr upt when a PROMPT i s detec ted 
Interrupt when an INSEP i s detected 

Send C/ R ( QUTSEP ) to host ( I am read y) 

! Wait here for an interrupt 

I Check for a PROMPT before cOlltinu 1ng 
I Ge-t the visual prompt character 
t Print the visual character (e .g . , " : ") 
I Entet~ data, pt~ess CO NT key to send 
I Send data and C/ R (QUTSEP ) 

330 IF NOT CSTAT ( 4 , 1) THEN RETURtl I Check for an INSEP ( ALERTN not used) 
340 CREAD 4;AS 
350 PRINT AS 
360 GOTD Receive 
370 
380 END 

I Read the data from the host 
! Prin t the data from the host 
! Go check for more 1nput 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 explain ed 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: 

• Additional BASIC statements for data communications. 

• Asynchronous line protocol management. 

• Program selectable automatic modem line handling. 

• 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 a line 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, probab le 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 commun icati ons , you may 
specify your own requirements. (See Appendix G for an example 
Desktop-to-Desktop program.) 

Chapter Summaries 
• Chapter 1 provides a description of the asynchronous datacomm package, an introduc­

tion to data communications terminology, and an introduction to asynchronous com­
munication . 

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

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

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

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

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

• Chapter 7 explains how to es tablish your " first connection." Log-on procedures are 
described. 

• Chapter 8 describes the BASIC statements provided for troubleshoo ting , CTRACE and 
CDUMP. 

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

• Chapter 10 describes the TDISP statement. An example TDISP program is provided. 

• Appendix A contains the complete ASCII table. 

• Appendix B contains a listing of the RS-232 / CCITT V.24 signals. 

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

• Appendix 0 provides a detailed explanation of memory allocation for data communica­
tions. 

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

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

• 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 

Character 

Code 

Line 

Terminator 

Parity 

Prompt 

Gap 

Meaning 

May consist of a number, letter, or a special symbol (e.g. 1, 
4, A, b, $, #) . 

Binary representation of a character. The code used is 
ASCII . 

Consists of one or more characters. 

A character or sequence of characters that is inserted into 
the data stream to indicate the end of a line. 

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. 

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

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 : 

• 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. 

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

• 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. 

Start bit 

Character Definition 

Gap (Optional) 

// 
... ~ 

// 
// L M 
// S S // 
// B B 
// 
// 

Actual Character :)\~ Stop bit(s) 
(character length = 7) 

Panty bit 
(Optional) 

~j L 
S 

r~ B 

---Data Direction----

.. ,.... 
M 
S 
B 

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: + 3V to + 25V - 3 to - 25V 
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's look 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." Th e transmitting device first pulls the data line HIGH (start bit) to tell the receiver that 
a da ta byte is coming. It holds th e lin e high for an amount of time agreed upon between the 
transmitter and the receiver, called a bit time. Foll owing the start bit, the bits of the data byte 
itself are placed on the data line. The least significant bit (bit 0) is sent firs t, and each bit is 
held on the line by the transmitter for one bit tim e. When the receiver senses the leading 
edge of the sta rt bit, it waits for one half o f a bit time in order to synchronize itself as closely 
as possible to the cente r of that start bit. Then , each bit time interval after tha t, it samples the 
state of the data line and reads a logic 1 or O. These ti me intervals at which th e 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. 

Line in idle 
state (mark ) 

Start 
bit 

Character Transmission 

1 0 1 0 o 
'--(least significant bit) 

_---Data Direclion----

o p SlOp 
bit 

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 lin e to sta y in th e idle 
(low) state for some set minimum time interva l 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 th e idle state for l.5 or 2 
bit times before sendi ng the next start bit. 

• 

• 

• 
I 
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Protocols 
Protocols must be implemented in order to ensure an orderly exchange of information 
between your Desktop Computer and th e 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 dev ices that are communicating can 
interpret them into meaningful information. The next section explains these various types of 
specifiers: 

Character Length 

Parity 

Stop bits 

Gap 

Prompt 

Terminator 

Character Length 

How many bits make up a complete character? 

Is parity specified? If so, what type? 

How many stop bits are output wi th each character? 

What is the minimum permissible spacing between charac­
ters? 

What character sequence defines a prompt? 

What character (or characters) are used to indicate line 
terminator sequences? 

Character le ngth 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 hav e been 
passed, th e correct parity bit (if specified) , and th e stop bit(s) are inse rted. 

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 chec ked 
for the correct parity (as speCified) and generates an erro r if the data pattern is incorrect and 
converts the character which generated the error into an underscore character (see READ 
ALL, Chapter 4) . 
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The following tables show the effect of th e 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 

ZERO 1 ° 1 ° 1 ° 1 ° 1 ° 1 ° 1 ° 1 ° ° ° ° ° ° ° ° 1 1 1 1 1 1 1 

° Iwa sO Parity b it a y • 

° ° ° ° ° ° ° 
1 

1 1 1 1 1 1 1 1 

Iwa s 1 Par ity bit a y • 
ven - parity bit 0 -t 

° ° ° ° ° ° ° ° 1 1 1 1 1 1 1 1 

,--.J Bit count odd add panty bl l lQ make even 

ODD 

;:=::::;:=::;::=;::::"'~~=;:::::::::::;:::::::::::;B it count e 

1 ° 1 ° 1 ° 1 ° 1 ° 1 ° 1 ° 1 

ven - add parity bit to make Odd--.. 

° ° ° ° ° ° ° 
1 

1 1 1 1 1 1 1 

° Bit count 0 dd - ar it p y bit 0 • 
NONE 101010101010101 1°1°1° 1°1°1°1°1 

Data transmitted with no parity bit ____ ---l+ 

• 

• 

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

Gap 
Some devices a re capable of receiving da ta at high transfe r 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 o f successive characters. 

Prompt 
A prompt is a predictable character or character sequence sent from th e host to the termina l 
to indicate that the host is ready to receive data from the terminal. Th e host sends a visual 
prompt (e.g., ":" ) followed by the prompt sequence as a terminator. The HP3000 transmits 
a DCI (C HR$(l7) ) as a prompt sequence. 

Separators 
When data is transferred asynchrono usly, separators are inserted into th e message s tream to 
indicate that a comple te line has been sent. Input data is checked for the presence of input 
line separa tors (lNSEP) . The program is informed when INSEP is detected . Output line 
separa tors (OUTSEP) are inserted into the output message stream at th e end of each lin e to 
indica te 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 o f 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 
your 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 inte rface 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 tha t address the HP 98046B Datacomm Interface include a select 
code specifier. Most programmers use the EVEN select code although you can a rbitra rily 
use either the even or odd se lect 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 CST A TUS conditions are met. If CSTA TUS element 1 is used to interrupt the prog-
ram, the ODD select code value MUST be used. For all other CSTA TUS interrupts, the 
ON INT # statement must specify the EVEN select code. Refer to Chapter 5 for more 
information. 

• 
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20 
30 The followIng progra~1 13 an e ample of an Interrupt drIven LINE MODE 
40 termInal emulator . Default $ are a ss umed where possIble . ThIs I S for 
50 a direct ( 110 MODEM ) connectIon to an H.P. 3000 . I f a modem is used , 
613 deletE' " HAtIDSHAk.E OFF " fl~o rll the CCO NtlECT statement ( lIne 140 ) . 

80 I I YO U MUST PR ESS THE CONT ltlU E ~E Y TO TRANSMIT THE DA TA I I 

100 
1 Ie 
120 
1313 
140 
150 
160 
1713 
180 
190 
200 
210 

DIM RI[SO] , B.H160J 
CD 1 SCONtlEeT 4 
CeOf'l 15€H3 
CI'IQDEl ASYtlC,-t 
CCOIHIECT 4: HR tlDSHAt E OFF 
CCONTROL 4 ; ACV 011 

Otl INT #4 . 1 GQSUB Transffil ' 
Otl INT #5,2 GOSUB ReceI ve 

CWPITE 4; ENDL I tlE 

220 Spin : GOTD Spin 
230 I 

2 40 
250 
2613 
27 0 
28 0 
2913 
300 
310 

T,'ar,5tlll T : 

IF NOT CST AT C4, 2} THEN RETUR tl 
CREAD 4 : fU 
PRItlT A..f::; 
LII1P UT "Ent er data " . E..f:: 
CWPITE 4 ;B..f::, END LINE 
RETURN 

3213 Receive: 

! DImen s ion t he s t ring v~rlables 
Ensure vou ~re dIsconnected 

1 SpecIfy th e ccor', metilor y allo.:atlon 
DefIne the CMODEL ( ALL DEFAULTS) 

, Linl IS connect-e-d het~ e-

, Enable- ENQ-ACK handshale 

I nt ern.p ' , .... hen a PPOt'lPT 'So del e-c fed 
Intet~r upt when an IIlSEP IS de-tecte-d 

, Send C, R (OUTSEP ) '0 ho s t ( 13m ready) 

Walt here f or an interrupt 

I Checl fOT~ a PROt'1PT bef,:)T~ e cont Inui ng 
I Get the- v I s ual prompt character 

P'~ lnt the v l Slla l ,=haT~ acter (e. g.," : ") 
I Ente,~ data, pr-e ss COIH ke-y to s end 
! Send data and C/P (QUTSEP) 

330 IF tlOT CS TAT ( 4. 1 ) THEil RETURtl I Check fot~ a.n INSEP ( ALERTtI not IJsed) 

340 
350 

CRE AD 4;A::t 
PRIIH A..f:: 

360 GOTO Receive 
370 
380 EIlD 

, Read the data from the host 
I PrInt the data from the host 
, Go c he ck for more Input data 

• 

• 
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2 Chapter 

Memory Allocation and Connecting 
The following is a summary of th e information provided in this chapter: 

Statement or Function Parameter or Option Default 

CCOM memory size 

MEMLIMIT = expression 500 
INBUFFER = expression 260 
TBUFFER = expression 130 
INSEP = string CR/ LF 
OUTSEP = string CR 
PROMPT = string DC1 

CMODEL ASYNC . select code 
ALERTN = expression 32767(011) 
CHECK = expression 3(odd) 
CHARLENGTH = expression 7(bits) 
STOPBITS = expression 1 
GAP = expression O(milliseconds) 
HALF DUPLEX 

} FULL DUPLEX or 
FULL DUPLEX 

SPEED = expression 300(baud) 
INS PEED = expression 300(baud) 
OUTS PEED = expression 300(baud) 
EXTERNAL 

CCONNECT select code HANDSHAKE ON 
} HANDSHAKE ON or 

HANDSHAKE OFF 
LOST CARRIER = expression 400( milliseconds) 
NO ACTIVITY = expression 600(seconds) 

CDiSCONNECT select code HOLD 

The highlighted program lines on the facing page show typical use of these state ments. 
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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: 

CCOM 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 determin e the minimum 
memory size required by the CCOM statement, see Appendix D. 

Considerations: 
• CCOM memory is allocated at pre-run. 

• The CCOM statement MUST be executed from a program. If a CCOM statement is 
contained in a subprogram, it is ignored. 

• If the memory size parameter is insufficient for the datacomm operation, error 307 is 
generated . 

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

• 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 Appe ndix D, Memory Manage­
ment, for details) . 

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

• CCOM memory remains allocated when a stop or pause is executed. 

• CCOM memory is reclaimed by executing CONTROL-STOP (Reset). 

Under certain conditions, CCOM memory allocation can be reclaimed by executing 
SCRATCH Cor CCOM 0 ; see Appendix D, Memory Management, for de tails. 

• 

• 
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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 stateme nt provides an interrupt to the EVEN select code for autoanswer 
implementa ti on (see Appendix F) . The CCOM memory MUST be all ocated 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: 

U'luDlL RSYHC,select code[ ; parameter list] 

select code : 

parameter list: 

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

The parameter list may conta in none , any , or all of the 
foll owing: 

• ~lU1L UH T = expression 
• nmUFFER = expression 
• TBUFFER = expression 
• H1SlR = string 
• I)Ur3lF' = string 
• RRul'1RT = string 
• RLERTt1 = expression 
• ·_HU_c = expression 
• CHRF'LlHGTH = expression 
• ~3T(IF'BITS = expression 
• GRF' = expression 
• HRLF DUF'Ll:< 

or 
• FULL DUF'LE>< 

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 th'e parameter list, then the 
default for the omitted parameter is assumed . 

1 For select code guidelines, see Chapter 1. 
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For clarity of explanation, the parameters for the CMODEL ASYNC statement have been 
separated into fun ctional groups. These functional groups and their associated parameters 
a re shown below. 

Memory Allocation Group Protocol Group 

MEMLIMIT 
INBUFFER 
TBUFFER 

INSEP' 
OUTSEP' 
PROMPT' 
ALERTN ' 
CHECK3 
CHARLENGTH3 
STOPBITS' 
GAP' 
HALF DUPLEX3 

FULL DUPLEX3 

The Memory Allocation Group 
The foll owing 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. 

r'IEr'ILlr'lIT = expression 

expression: 

nmUFFEP = expression 

expression : 

TBUFFEF' = 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 250' 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 a ff ec t in put (rece ive ) operations o nly. 

2 These specifi e rs affect ou tput (transmit ) operatio ns o nl y. 

3 Th ese speci fiers lIHeet tran smit and receive opera tio ns . 

4 If a parameter valu e le ss Ihan the minimum sh own is spec ified. th en 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 eac h 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-Iine sequence from you. When no pre­
dictable prompt or end-of-Iine characters are output or expected 
by the host, you must implement your own techniques to deter­
mine prompt and end-of-Iine indication. 

H6EP = 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: 

uUT'3lF' = string 

string: 

F'P Jr'1F'T = string 

string: 

Any valid string expression not exceeding 2 characters. 

Default: INSEP = CR / LF (CHR$(13)&CHR$(1O)) . 

Output line terminator. This allows you to specify a ter­
minator to an output line. The OUTSEP sequence is output 
when CWRlTE ... ENDLINE is executed. 

Any valid string expression not exceeding 2 characters. 

Default: OUTSEP = CR (CHR$(13)) 

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 , Chapte r 5). 

Any valid string expression not exceeding 2 characters. 

Default: PROMPT = DCI (CHR$(17)) 
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RLEF'TII = expression When th e amount of characters specified by the expression 
have been input, BASIC is informed. (See CSTATUS ele­
me nt 1 in Chapter 5.) This provides an alternate method of 
defin ing 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 IN BUFFER parameter, 
this fea ture is disabled (off). 

Default: ALERTN = 32767 (off) 

,.HEU( = expression The C HECK parameter specifies parity in accordance with 
the following values for the expression. 

I] Specifies the parity bit that is output with the character is 
always O. 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 . 

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

;: Specifies that the o utput characters are sent with odd par­
ity, and the input characters are checked for odd parity. 

4 Specifies tha t the output characters are sent with NO parity 
bit, and th e input characters are NOT checked for parity. 

Default: CHECK = 3 

'_HRF'lUIGTH = expression The CHARLENGTH parameter enables you to specify 
how many bits make up each character. This does NOT 
include th e parity bit if parity is specified. 

expression : The valu e 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. 

• 

• 
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STOPBIT:3 = expression 

expression : 

GRP = expression 

expression : 

HRLF DUF'LD< 
or 
FULL DUF'LD< 

Memory Allocation and Connecting 2-9 

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 = O(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. 

Parameter Host Computer 

- HP-3000 HP-IOOO' 

INSEP = CR / LF 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· IOOO 12966-60006 interface must be used . [f other HP- IOOO Interfaces are used , the parameters may be different than 
those shown here . 
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The fo llowing two examples are acceptable CMODEL ASYNC statements and are equiva­
lent. 

10 CMODEL ASYNC , 4 ; MEML IMI T=5 00,IN BUF FER=260 ,T BUF FER= 130, INSE P=C HR S( 13)&CHR$( 10) 
, OUTSEP=CHR$(13) ,P RO MPT=CHR$( 17) , CHARLENGT H=7 , CHECK=3 , GAP=0,F ULL DU PLEX 

10 CMODEL ASYNC ,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 th e CCON­
NECT statement. Executing more than one CCONNECT statement for the same select code 
generates error 30l. 

Syntax: 

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 . 

CCClrltjE,_T select code [ ; option list] 

select code: 

option list: 

1 For select code guidelines. see Chapter 1. 

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

The option list may contain: 

• SPEED = expression 
• H6PEED = expression 
• UUT'3PEED = expression 
• D<TERlmL 
• Ll)ST CAF:F'IEF? = expression 
• 1',<1.) ACTIVIT'( = expression 
• HAHD:3HAf<l 1)I·j 

or 
• HAlm!:::HAf<l UFF 

• 

• 

• 
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The following SPEED parameters allow you to specify the various transfer rates from the 
internal clock. 

'3F'~ED = expression 

expression : 

H6P~ED = expression 

expression: 

uUT'3PI:..~D = expression 

expression: 

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

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

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

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

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

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: 

~. ~T~F'ljAL 

o (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. 



2·12 Memory Allocation and Connecting 

The ROM is designed to avoid redundant SPEED specifiers . It is important to note that the 
SPEED, INSPEED, OUTSPEED, and EXTERNAL parameters are on ly valid in the following 
combinations: 

First Parameter Specified 

INS PEED 
OUTSPEED 

SPEED 
EXTERNAL 

Other Parameter Allowed 

OUTSPEED 
INS PEED 

None 
None 

Lu'3T '_RRF'IER=expression This o ption 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 : 

expression: 

t·IOR,_TI\/IT·( 

expression: 

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

• 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. 

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. 

Defallit: LOST CARRIER = 400 

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. 
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 Mo de m signals are described In the next sec tlon (see HANDSHAKE ON) . 

• 

• 
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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 : 

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

Default: HANDSHAKE ON 

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: 

• Data Set Ready - CSTATUS element 11 
• Secondary Carrier Detect - CSTATUS element 12 
• Carrier Detect - CSTATUS element 13 
• 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 Chapler 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: 

• Request-to-Send 

• Clear-to-Send 

• Data-Terminal-Ready 

• Data-Set-Ready 

• Data-Carrier-Detect 

Terminal or hos t to modem. Reques ts control of the lin e in 
order to transmit information. 

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

Terminal or host to modem. Tell s the modem that the ter­
minal equipment is ready to connect to the line. 

Modem to terminal o r host. Informs the terminal equip­
ment that the modem is ready for data transfer to begin. 

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: 

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

• 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 lin e 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 
activa ted and Clear-to-Send is monitored. When Clear-to-Send is detec ted, your data 
transmission ca n begin. Data-Set-Ready is continually monitored and if it drops for longer 
than 400 milliseconds (LOST CARRIER timeout) , e rror 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) , e rror 104 ' is generated . 

1 Error 10 and 104 are dalacomm errors (see CSTATUS element 0, Chapler 5) . 

• 

• 

• 
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The following diagrams show typical modem handshake sequences. 

Establishing a half duplex connection. 

CCONNECT statement executed 

j 
CWRITE executed 

CWRITE EDT 

I 
I 

j 
------f-----;-----i------tl-----------I 

Data-Terminal-Ready I 

Data-Set-Ready-------+--....J 

Request -To-send------...L-----L-------.J LI ____ _ 
Clear-To-Send-------l.----.J------.I-----\lL---------

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

Establishing a full duplex connection. 

CCONNECT statement executed 

I 

Data-Set-ReadY monitored 
continuously for Lost Carrier 

Data-Terminal -Ready - ----r-----T---------------------
Data-Se t-Ready -------~-~--t--------\------------

Clear-To-Send _______ -l-___ -l 

Data-Carrier-Detect ------i--S--r------=----..... ;:::::~OD~a;;ta~-sSe;t~-R~e;.a~d~y~a~n~d,-­
Data-Carrier-Detect monitored 

25 second timeout 
continuously for Lost Carrier 

(for Data-Set-ReadY and Data-Carrier-Detect) 

( 
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CCONNECT Flowchart 

Activate 
" Oala terminal 
ready" (OTA tl 

Hall 

011 

CCONNECT 

Duplex specifier? 

Handshake? 

Half 

Fu ll 

Activate 
"Data terminal OTR t 
ready"(DTR T) 
and "Request ATS i 

to ,send" (ATS f) 

Full 
Duplex specifier? 

No 

e SA? 

Ves 

lost 
carrier enabled? 

Ves 

Enable lost 
carrier timer 

No 

No Yes 
Activate 

" No activity 
limer" activity enabled? 

e SA and Oe D? 

Ves 

• 

• No 25 No 
second timeout? 

Ves 

De·activate 
" Data terminal 
ready" (OTA!) 
Give ERROR 

• 
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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 CDIS CONNECT s tatement is normally 
placed before the CMODEL statement to prevent errors caused when attempting to execute 
a CMODEL statement for an active channel. 

Syntax: 

l_[1I~3UJt'nH:_'_ T select code [ ; HuLD] 

select code: 

HuLD: 

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 sta tement 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 CARR IER) are disabled . 

j 
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CDISCONNECT Flowchart 

CDISCONNECT 

" Hold" 
specified? 

Yes 

END 

No De-activate 
ALL modem lines 

• 

• 

• 
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20 
30 The following program j~ an e~ample of an Interrupt driven LJ/IE MODE 
40 terminal emulator . Defaults are assumed where possIble . This IS for 
50 a d1t~€'ct, U IO '10DEt'!) cont"'lo?cf Ion to an H.P. 3131.30 . If a Illoderfl 1$ used . 
60 delete " HAND S HAKE OFF" from the CCONNECT statement (lIne 141.3 ) , 
71.3 *~*********~*** ~*****~+*++.+****~****** ******~*****.*** •• * 
81.3 t I YOU MU ST PRESS THE COlllIHUE KEY TO TRANSMIT THE DATA I! 

100 
110 
120 
130 
140 
150 
160 
1713 
180 
190 
200 
210 

DIM AS[80J,BS[160J 
CD rSCot~I~ECT 4 
CCOM 1500 
Cf'10DEL AsnlC, 4 
CCONNECT 4;HANDSHAKE OFF 
CCONTROL 4;ACK ON 

Ol~ IIH #4, 1 GOSUB TI~ansm It 
ON lilT #5.2 GaSUB PeC€lVe 

CWRITE 4;EIIDLINE 

220 SpIn: GOTO SpIn 
230 
240 
250 
26 0 
270 
280 
291) 
300 
310 

TI~ansm it: 
IF tWT CSTAT(4,2) THEt·j RETURtl 
CPEA D 4 : A~ 

PRINT At; 
LINPUT " Enter data " ,Bt 
CWPITE 4 ; B~~ENDLltlE 
RETURtt 

320 RE'C€lve : 
330 IF IIOT C5TAT(4 ,1 ) THEN RETURN 
3 40 CREAD 4;A~ 
350 PPINT AI 
360 GOTO Pecelve 
370 
380 EtiD 

DIMension the string variables 
1 Ensure you are disconnected 
I SpeCify the ccon memory allocation 

Define the CMODEl (ALL DEFAULTS ) 
t llrd ;s connected here 
I Enable ENQ-ACK handsha~e 

Interrupt when a PROMPT IS detected 
Interrupt when an INSEP IS detected 

t Send C R (O UTSEP ) to hos t ( I am ready) 

I Check for a PROMPT before continuing 
I Get the- vislla l prOlopt char'acter 
I Print the visual character (e.g . , " ; ") 
I Ent€'r dal a, press CO NT ~'ey to .=.end 
I Send data and C/ R (OU TSEP ) 

Ched for an IN SEP ( ALERTIl 110t used;. 
t Pead the data f rom the host 

Pt~l nl the data from the host 
I Go chec~ fot~ filot~e Input data 

• 

• 

• 
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Chapter 3 
Data Transfer 

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

Statement or Function Parameter or Option 

CREAD selec t code input list 

CWRITE select code output list 
ENDLINE 
EOT 

The highlighted program lines on th e facing page show typical use of th ese 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 : 

• Orderly extraction of message text as re lated to the line and logical separators. 

• 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 th eir positions 
are noted . Data transfers are terminated when one of the following conditions occur: 

• An INSEP is encountered. 

• The input queue is emptied. 

• The BASIC string is filled . 

Syntax: 

'~RlRD select code ; input list 

se lect code: 

input list: 

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

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 o utput queue for trans­
mission over the datacomm link. The CWRITE statement is also used to insert user defined 
lin e 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: 

_I'JF' ITl select code ; output list 

select code: 

output list: 

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 . 
• Et·IDLHIE 
• EuT 

string expression: Any valid string expression. 

string variable: 

UIDLHII:.: 

lOT: 

Any valid string variable . 

The CWRITE ENDLINE statement outputs the user defined line 
separa tor (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 . 
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CWRITE 

EOT? 

Ves 

De-activate 
"Request to 

send" (RTS)) 

EXIT 

CWRITE Flowchart 

No Activate 
"Request to 

send" (RTSn 

String empty? 
No 

• 

Send message 

• 

• 
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4-2 Interrupts and Control 

213 
30 Th~ followlng p rog r am IS .n e " ample of an InTerrupt driven LINE MODE 
413 termInal emulator . Default s are assumed where possIble . ThIs js fo r 
50 a dlr' ecl OW "10DEr'!) connectlo l1 to an H , P . 313 1313 . If a modem I S used, 
60 delete " HA~lDSHA KE OFF" ft~ c,m thE' CCO I'lNECT st at€ffie-nt (l !t°n? 1413 ) . 
713 ~**~~ +~*~~*~+~~*. __ ~ _ ~~**+ ++_ *.*.** * .*+ ******.**.** ** *** * + 

813 I I YOU MUS T PRE SS THE CO NTINUE KEY TO TRANSMIT THE DATA ! I 

913 ~+++.+*+*************-+_*+****+*~*~_++++*+*****++++*+++++*+*+********+*** 
100 
11 0 
120 
130 
140 
150 
168 
170 
180 
198 

DIM At[S0J,BX[160J 
CDISCON"ECT 4 
ccor'l 1580 
c r'1ODEL ASY NC,4 
CCO NNECT 4;HANDSHAtE OF F 
CCO tlTPOL 4: ACK 011 

Ot l Itn ~4 . 1 GOSUB Tr ·3nsm i t. 
0 11 IHT # 5 . 2 GOSUB PP.CP.I VP. 

2130 CW PITE 4 ; ENDLItlE 
2 10 
228 SpIn : GOIO Sp I n 
230 
2 40 
250 
260 
270 
28 0 
290 
30 0 
3 10 
320 
330 
3 4 0 
350 
360 
370 

Tran Stfl1 t. ! 
IF NOT CS TAT (4 , 2) THEil RETURti 
CREAD 4;AI 
PPItH A$; 
LI NPUT " Ent.er dat.a " ,Bl 
CWRITE 4:B5, ENDLINE 
RETURfl 

Reco?lve : 
I F NOT CS TAT(4 , 1) THEil RETURN 
CREAD 4;A$ 
PRltn A~ 

GOTD ReceIve 

380 EIID 

DimenSIon t. h€ st.rlng varIables 
! Ensure you arp. disc onnec t.ed 
I SpecIf y t.he CCOM memory al10cat.lon 

Define t.hp. CMOD EL ( ALL DEFAU LTS) 
LInk is c onne c t. ed her~ e 

I Enable ENO-ACK handshale 

Interrupt. when a PPOMPT 15 det.€cred 
I nt.errupt. when an IN SEP IS det.eClp.d 

I So?r,d C/ R ( OUTSEP ) t.o hos1 ( I atli read y) 

I Chp.ck for a PROMPT bo?f or€ cont.lnulng 
! Get tho? v l sl./.31 f)r"o mpt c haracte t~ 

! p, .. ltlt t ho? visu.:I.l c har a ct.o? ' .. (e . g . , " : ") 
I Ent.er data , press CO NT key to s€ nd 
! Se nd d.:l. t.:l. and C/ R (OUTSE P ) 

I Check for a n IN S EP ( ALEPTll not used) 
I Ro?ad the data from the host 
I P''' I nt the data from the host 
I Go check for more Inp u t data 

• 

• 

• 
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Chapter 4 
Interrupts and Control 

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

Statement or Function Parameter or Option Default 

ON ]Nn ,,],,"od, I Priority 

GOTO 

GOSUB 

CALL 
OFF INT # select code 

DRIVERION 

} or DRIVER 1 OFF 

DRIVERIOFF 

DRIVER2 ON 

} or DRIVER2 OFF 

DRIVER2 OFF 

DRIVER3 ON 

} or DRIVER3 ON 

DRIVER3 OFF 

READALL ON 

} CCONTROL select code or READALL OFF 

READALL OFF 

XON 

or 
ACKON ACK OFF 

or 

ACK OFF 

RESET 
SUSPEND 

BREAK 

INTMASK = expression 6 

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-Iine 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 excep tion of ON INT ... CALL, the ON INTstatement is 
e ffective only within the current program segment. Interrupt operations are explained in 
de tail in the I/ O ROM Programming Manual supplied with your Desktop Computer. 

Syntax: 

ot-, nn # select code [ , priorityJbranch 

select code: 

priority: 

branch : 

line lD: 

name : 

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. 

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-Iine 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 th e EVEN select code. This prevents transmitting 
before you have processed all input data from the host. 
The default system priority is O. 

Allowable branch parameters are: 

• GO TO line lD 
• GOSUB line 10 
• l.RLL name 

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

The name parameter specifies the name of the service 
su bprogram. 

• 

• 

• 



• 

• 

• 

GiJ TO : 

GO SUB : 

CALL : 

Interrupts and Control 4-5 

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 lNT ... GO TO ... conditlons. When a program segment 
containing the ON lNT ... GO TO .. . statement is re-entered , 
the ON lNT conditions are automatically reinstated . An 
end-of-line branch associated with an ON lNT ... GO 
TO ... statement does not alter the system priority level or 
exit the current program segment. 

An ON lNT 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 lNT ... GO SUB ... conditions. When the program seg­
ment containing the ON lNT .. . 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. 

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 s tatement In your Desktop Computer Operating and Programming Manual. 
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The OFF INT Statement 
The OFF INT statement enables you to disable th e current ON INT condition for th e 
specified select code. The OFF INT statement is only in effect within its program segment. 
Interrupts are not logged while OFF INT is in eff ec t, they are lost. Interrupts logged while a 
disable is in effect are processed when a subsequent ENABLE is executed . 

Syntax: 

UF F I HT # selec t code 

select code: The valid select code (channel) for your dataco mm opera· 
tion. 

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

Syntax: 

Cl_OrHROL select code ; command(s) 

select code: 

command(s) : 

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

The command list may consist of o ne or more of the follow· 
ing: 

• DRIV~R 1 UN or uFF 
• DRI VlR 2 ut···j o r uFF 
• DF'I V~R 3 u~·j or uFF 
• R~ADF1LL l.'H or ._FF 
• . <Uj o r AU' u~·j or nCK OFF 
• F'lS~ T 
• '3USPUm 
• BREm 
• ItHI'lA~3f expression 

The following DRIVER commands provide direct control of three RS232 hardware drivers 
o n the 98046 interface which ena ble you to control secondary' channel modem signals, and 
select the a lternate modem speed (two speed modems o nly) . The modem lines that are 
contro lled depend o n the option cable supplied with the 98046 interface card . The contro l 
lines and connector pin numbers a re shown in the foll owing table . It is possible to connect 
these hardware drivers to other RS 232 lines for special applicatio ns by modifying the 
98046 cable. See the 98046 interface Installation and Service Manual (P / N 98046·90030). 

1 An example secondary channel program Is provided in Appendix E. 

• 

• 

• 
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Command 
Cable Option 

Default 
Standard Option! 

DR I VER 1 (Jti 
or Not Used Not Used DRIVERlOFF 
DF~ I \/ER 1 OFF 

DRI'v'EF'20tl Secondary Secondary 
or Carrier Request to DRIVER2 OFF 
DF;:} \!EF~2 (IFF Detect(Pin 12) Send(Pin 19) 

DR I \/ER3 'XI 
Data Rate or Not Used 
Select(Pin 23) 

DRIVER3 ON 
DRI\/lR3 OFF 

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. 

RE.ADALL or-I 

READALLOFF 

>< OH 

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 HPlOOO 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$(l9) ) character to suspend further 
transmission from the host. When the input buffer is com­
pletely empty, the interface automatically transmits a DCl 
(CHR$(17) ) to the host to resume transmission . 
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RCK OFF 

Terminal 

Terminal 

RESET 

BRERK 

1 Mark and Space are explained In Chapler 1. 

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 DCI-DC3 interactions. 

Default: = ACK OFF 

ENQ I ACK Handshake 

ENQ .. 
OK To Send? 

Host 
ACK 
OK Send • 

XON I OFF Handshake 

• Data 

DC3 Slop Sending • 
DCl OK Resume Host 

• 
Data .. 

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: 

• Input Queue. 
• Output Queue . 
• INBUFFER. 
• TBUFFER. 
• Interface Card. 

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. 

• 

• 

• 
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IHTt'IR'3f( = expression 

expression : 

Arrau Element Bit Value 

A (0) 1 
A (1) 2 
A (2) 4 
A (3) 
A (4) 
A (5) 32 
A (6) 64 
A (7) 
A (8) 256 
A (9) 512 
A (10) 
A (11) 2048 

A (12) 4096 

A (13) 8192 

A (14) 16384 

Interrupts and Control 4-9 

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 : 

Meanin!:l 

Internal datacomm error. 
Input queue status. 
Prompt detection status. 
Cannot be specified to generate an interrupt. 
Cannot be specified to generate an interrupt. 
Datacomm suspended. 
Parity or framing error 
Not used. 
Trace buffer full. 
Break received. 
Not used. 
Receiver 1 - Option cable dependent (see CSTATUS , 

Chapter 5). 
Receiver 2 - Option cable dependent (see CSTATUS, 

Chapter 5) . 
Receiver 3 - Option cable dependent (see CSTATUS, 
Chapter 5) . 
Receiver 4 - Option cable dependent (see CSTATUS 
Chapter 5). 

CSTATUS is described in Chapter 5 . 
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For example: 

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

'~I~OHTROL 6; 

Select Code 6/ 

II~n1RSk = 65 

Defa ult: INTMASK = 6(element 1 and element 2) 

~ Set lNTMASK to 65 
l(for A(O) ) + 64(for A(6) ) 

• 

• 

• 
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20 
30 
4 0 
5 0 
60 
7 0 
8 0 
9£' 
10 0 
11 0 
120 
13 0 
14 0 
150 
160 
170 
180 
1913 
200 

T he followIng prograru IS an € .. ample- of an Interrup t. d riven LINE I'IODE 
termIna l eM u l a tor . Defaults are ass u me d where possIble. ThIS IS for 
a direct ( NO MODEM ) connectIon to an H. P . 30 0 0 . I f a mo d em I S u sed , 
del€'te " HAND SHA KE OFF " fro m t h e CCO NN EC T st a temen t (j ine 14 13) . 

• I YO U I'IU S T PP ESS THE C0 11Tl tlUE f;,EY TO TRAil S /-lIT THE DATA' I 

2 10 

DIM A' [80J ,ES [ 16BJ 
CD I SCmlt~E C T 4 
CeQI'l 15 00 
Ct1 0DEL A SY t~ C , 4 
CCO tl NEcr 4;HAND SHA KE OF F 
CCO IHROL 4; ACK 0 11 

ON I NT #4 , 1 GQSUB Transml' 
ON INT #5 . 2 GaB UR ReceIve 

CIoIRITE 4 j EHDLItIE 

220 Sp I n : GOTO Sp i n 
230 
240 TI'ar.:=m 1 t : 

25D 
260 
2 70 
28 0 
290 
300 
3 10 

IF 110T CS TAT ( 4, Z) THEil PETUPll 
CRE AD 4;At 
PR IIH A:t ; 
L IIl PUT "Enter data" , B-f 
CllP ITE 4;Bf . ENDLlt lE 
R ETUR~l 

3213 Pece l ve : 
331) IF t-IOT CS TAT (4 . 1 I THEil RETIJRtl 

LPEAD 4 ; A-f 
PPINT Ar 

3 4 0 
350 
360 GOTD Pecelve 
3:'0 
380 END 

DIMe n SIo n t h e strIng v a riabl es 
Ens u re you a re d I sconnected 

I Spe c i f y t h e eCOM memory a l location 
DefIne the CMODEL (ALL DEFAUL TS) 

I Llt1k I S- cO'1nected here 
• Enab1. EltQ- ACK hands h a~e 

I nterrupt when ~ PROMPT IS detected 
Intel~ rup t *-,Jhen an ItlSEP IS detected 

• Ser.d C P (OUTSEP, to host (I ani readv) 

Che.:1 fOI' ~ PPOf'lPT ber ol"e cont., nUl n9 
t Get the VIsual prornpt char' acrel' 
t PrInt the .... ·lsua1 characl-er (e.g.," : " 

Enler data, press CON T key to send 
t Send data and C R (OUTSE P ) 

, Ched fcw an UlSEP ( ALEPTtl not 

• Pead the data from t he host 
I PrInt \-he d~t ~ from the ho=.t 
I Ge. ch€·c k fe," ru.:.re I nput data 

u:.ed) 

• 

• 

• 
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Chapter 5 
Status 

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

Statement or Function Parameter or Option 

CSTATUS select code 
integer array 

CSTAT(select code,integer array element) 

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

Introduction 
Th e CSTATUS statement and the CSTAT function enable you to mo nitor the various states 
of th e protocol machine l

, 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 CST ATUS 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: 

LSTATUS select code ; integer array 

select code: 

integer array: 

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

The integer array MUST conform to the following 
specifications: 

• MUST be an INTEGER array. 
• The FIRST element MUST be element O. 
• The array MUST be ONE dimensional. 
• The array MUST contain a minimum of 16 

elements (0 through 15). 

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

rrlTEGEP AfO: 15) 

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

~select code (channel). 

(_STATUS 4: A(+) 

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, lNTMASK) have been specified in order to generate the interrupts as 
described . 

• 

• 

• 
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Element 0 lntmask 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 O. No subsequent errors are 
entered into element 0 until the first error is cleared. The occurrence of any of these errors 
suspends all datacomm activity for this channel. If bit 0 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. 

Element 1 

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. 

Intmask Value = 2 

Element 1 provides the status of the input queue. When a complete input message (message 
terminator detected (lNSEP)) , 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. 
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Value 

o 

1 

Element 2 

Meaning 

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

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

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 . 

Element 3 

Value Meaning 

o No prompt has been received, or no prompt has been 
received since last CWRITE statement. 

1 Prompt character (PROMPT) has been detected. 

Does not provide interrupt. 

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

Value 

o 

1 

Element 4 

Meaning 

The most recent CREAD was not terminated with an 
INSEP sequence. 
The most recent CREAD operation was terminated by an 
INSEP sequence. 

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 , th e 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 5 is 1 or 2, 
no interrupt is generated . When th e value of element 5 is 3 (datacomm operation 
suspended), the interrupt is generated for the EVEN select code. 

Element 6 

Value 

1 

2 

3 

Meaning 

CMODEL statement executed , but no CCONNECT 

The line is idle (initial state after CCONNECT is executed) . 

Datacomm operation is suspended. 

Intmask Value 64 

Element 6 provides a count of the errors detected in the received data since th e most recent 
CCONNECT, CSTATUS , or CCONTROL RESET statement was executed. When a parity 
error or a framing error is detected , th e value of element 6 is increme nted 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 
inte rrupt is generated for th e EVEN select code. El ement 8 is rese t to 0 when 
CTRACE ... STOPFULL' or CTRACE ... WRAP' is executed. 

Value 

o 
1 

Meaning 

There is room in th e trace buffer for trace data . 

The trace buffer is full o r a parity or framing error has been 
detected in the input data . 

1 See the CTRACE statement , Chapter 8. 
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Element 9 Intmask Value 512 

Element 9 provides break detection information. When a break is detected during a receive 
opera tion, element 9 is set to 1 and an interrupt is generated for th e 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 

No break detected. o 
1 Break detec ted in receiv e operation. 

Element 10 

Element 10 is not used by CMODEL ASYNC . 

Elements 11 , 12, 13 and 14 

Eleme nts 11 , 12 , 13 and 14 enable you to monitor the status of specific modem signals. The 
specific modem signal that is monitored depends on th e 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 

11 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 0 indica tes that the associated modem line is inactive (fal se) . Wh en a 
modem line changes state (false to true or true to false), an interrupt is genera ted for the 
EVEN select code if interrupts are enab led and the intmask value for that modem line has 
been included in the CCONTROL.. .INTMASK sta tement. 

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: 

l_STRT ( se lect code . integer array element ) 

select code: 

integer array element: 

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

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 rece iv ed on select code 6 execute: 

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

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

• 
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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: 

• An INSEP sequence is in the input queue. 

• The number of charac ters specified by the ALERTN = option are in the input queue. 

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

• 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: 

• Data is moved from the interface to the input buffer by the drivers. 

• Data is moved from the input buffer to the input queue by the protocol machine. 

• 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: 

I w I H I 0 I cR I LF I A I R I E I cR I LF I y I 0 I u 

The data is moved to the input buffer in the following form : 

I w I H I 0 I cR I '. I A I R I E I cR I LF I y I 0 I u ? C 
R 

L 
F 

L 
F 

o 
1 

o 
1 

• 

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 : 

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 e ndline (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 (Dl) 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 
CWR ITE is executed. 

Data is moved from the input queue into BASIC strings by employing one of th e foll owing 
methods: 

• Line mode input. 

• 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 foll owing parameters are assumed: 

. OH1 R$ [8[1] 

. HISEP = CHR$ (13) & CH FU (10) 

. OUTSEP CHR$ (13) 

• F'F\)f"IF'T = l_HF:$ I?) 

Execute the following statements: 

100 CREAD 4jFl$ R.;:·.a. d t, he- in p .. n. IIp tel t h e It~ SEP 

lIe PRINT AI 1 Pt"j tH the da ta that was; nput 
12 13 PRHlT "CSTAT ( 4, 1 ) = " j C3TAT(4 , 1 ) I Prlnt the val u e of (:8TFlT ( 4, 1) 
13 13 PRINT "C5TAT ( 4 , 2 ) =" ; C5 T81 ( 4, 2 ) ! Print the val u e of C51 8T ( 4 , 2 ) 

Here is the printout: 

l·JHO 
CS TAT ( 4,1 ) = 1 
CS TAT { 4,2 ) = 1 

The data remaining in the input queue is : 

Execute the prev io us four program statements. 

Here is the pri ntou t: 

APE 
C5 TAT ( 4, 1> = 1 
C5 TAT ( 4, 2) = 1 

The data remaining in th e input queue is : 

y o u Endline 
Position 
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Execute th e previous four program lin es. 

H ere is the p rintout 

YOU ? 
CS TFtT ( 4, 1)= (1 

CS TAT ( 4 . 2)= 1 

CSTAT (4,1) is reset to 0 when the CREAD statem ent is executed b eca use th ere are no 
subsequ ent endline p os itions rem aining in th e input queue. 

The data remaining in the input queue is: 

Execute th e prev ious four p rogram lin es. 

H ere is the printout: 

CSTAT(4 . 1 )= I) 

CST AT '" 4, 2'= 1 

the input queue is now empty. 

Execute th e following program lines. 

CWPITE 4 : Et.DLltIE 
PRIN T "CST AT \ 4. l '=" : CSTAT ( 4, 1' 
PPIllT "LST AT { 4 . 2'=" ; CSTAT( 4. 2) 

H ere is th e printout : 

CSTAT ( 4 , l)= (1 

L. STAT ' 4 . 2 ,= (1 

D 

CSTAT (4,2) is reset to 0 when the C WRITE sta tement is executed . CSTAT (4 ,1) remains 0 
beca use no da ta has been sen t to th e 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 . 

The following parameters are changed: 

• DHl A$ [IJ 

• ALt.F'Tll = 1 

Execute the following stateme nts : 

10121 CREAD 4 ; FI.t 
110 PRIN T Ax 
120 PRINT "CSTAT C4 . 1)= ";CSTAT C4 , 1) 
130 PRINT "CSTRTC4,Z)=" : CSTAT'4,2) 
140 PRItlT "CS TRT ( 4 , 3)= " ; CSTAT ( 4,3) 

Here is the printout: 

\.\ 

CST AT ( 4,l J= 1 
CS TAT ( 4, 2'1 = 1 
CS TAT ( 4, 3)=0 

CSTAT (4 ,1) is true because : 

I Read the 1rll)ln 

I Print the da~a that was Input 
I Print the value of CSTRT(4,1) 
I PrInt thE v~lue of CSTAT(4,2) 
I PrInt the 'Jalue of CS TAT f 4 , 3) 

• Endline sequences remain in th e queue. 

• There a re '" ALERTN characters remaining in the queue (in this case ALERTN = 1) . 

CSTAT (4 ,1) remains true until both of the above statements are false, Le., th ere are NO 
endline sequences remaining in the qu eue AND th ere are fewer than ALERTN characte rs 
remaining in the queue. 

CSTAT (4,2) Identical to th e lin e mode explanation for CSTAT (4 ,2) . 

CSTAT (4,3) is used to indicate that an endlin e sequence has been passed by the most 
recent CREAD. CSTAT (4,3) is set when a CREAD is executed a nd 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. 

Run the following program statements : 

300 CREAD 4.AI 
3 10 IF (STA T ~4 . 3) THEtl 3 4 0 
320 PRHn A$; 
330 GOIO 3(11) 
3 4 0 PRltH A. 
350 PRINT "CSTAT ( 4, 3)=" : CST AT ( 4, 3) 
360 IF CSTATC4,1) THEt~ 30e 

Here is the printout: 

'·/HO 
CSTAT(4 , 3)= 
ARE 
CSTAT(4,3)= 1 
YO U'" 
CSTAT(4,3)= 1 

I P~ad 1 charact~r Into AI 
1 Ch~ck for I tlS EP indIcatIon 
I Print c haracter without CP , LF 
I Get another charac,er 
! PrInt c haracter wI Th CR / LF 
I PrInt CSTAT(4 , 3) v~lue 
• I f more- dat d! ret lwn and ge tIt 

line 300 - Enters a character from the queue. 
line 310 - Checks CSTAT (4,3) condi tion: 

line 320 
line 330 
line 340 
line 350 
line 360 

• If the true-jump to endline sequence. (line 340) 
• If false-con tinue 

Prints character without endline sequence. 
Go back and get another character. 
Print last character in the lin e , endlin e seq uence. 
Print CSTAT (4 ,3) value on a new line. 
Checks 

• If true - there is more data in the queue - jump 
back to the beginning (line 300). 

• 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 exa mple 
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 a llocated for the 
dataco mm program?" For a " first connection ," it is suggested that th e defaults for the 
CMODEL ASYNC memory allocation parameters be assumed . These defaults are: 

• MEMLlMlT = 500 

• lNBUFFER = 260 

• TBUFFER = 130 

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

• What the host expects from you (transmit parameters). 

• What the hos t sends to you (receive parameters). 

• Both (transmit and receive parameters) . 

What the Host Expects from You 
• STOPBITS - How many stop bits are required? 

• OUTSEP - What line terminator does the host expect? 

• GAP - What spacing between characters is required? 

What the Host Sends to You 
• PROMPT - What predictable prompt sequence (if any) does the host send? 

• INSEP - What predictable line terminator sequence (if any) does the host send? 

Both 
• CHARLENGTH - How many bits make up a complete character'! 

Remember, CHARLENGTH does NOT include start, stop, or parity bits . 

• CHECK - What type parity checking is used? 

• 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 all ow 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 . 

• 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) 1 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 

INSEP= { CHR$( 13d& 
CHR$(1 ) 

OUTSEP= CHR$(13) 
PROMPT= CHR$(17) 

CMODEL ASYNC ALERTN= 32767 
CHECK= 3 
CHARLENGTH = 7 
STOPBITS= 1 
GAP= 0 
HALF DUPLEX } or FULL DUPLEX 
FULL DUPLEX 

SPEED = 300 
INSPEED= Note 1 
OUTSPEED = Note 1 
EXTERNAL Note 1 

CCONNECT LOST CARRIER = 400 
NO ACTIVITY = 600 
HANDSHAKE ON 

} HANDSHAKE ON or 
HANDSHAKE OFF 

Note 1. The default SPEED=300 parameter disables INSPEED, OUTS PEED, and EXTER-
NAL. 

1 Data Set Read y and Dala Carrier Detect are both monitored In FULL DUPLEX operatio n. 
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Here's how to select the appropriate CMODEL ASYNC statement. Assume the following 
answers: 

• I stop bit required . 

• CR line terminator required . 

• No spacing between characters required. 

• DCI prompt sent by the host. 

• CR / LF line terminator sent by the host. 

• 7 bit character length required . 

• Odd parity checking implemented. 

• Full duplex transfers are implemented . 

• Default ALERTN used. 

Default 

Default 

Default 

Default 

Default 

Default 

Default 

Default 

Default 

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

CI-1UDlL R'3,(~K , select code 

• 

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

• Data transfer rate is 300. Default 

• 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: 

u~uHtjll~ T select code ; HRl'lD'3HRKE 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. 

• 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 HPIOOO computers 
use ENQ-ACK handshake) the following statement must follow the CCONNECT statement. 

I~I_ utITP(.IL select code ; RU< 014 • 
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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 : 

• Actual syntax required . 

• Account information (name and / or number) . 

• Password (if used). 

The following example assumes that you are connected to an HP 3000 computer. 

Key the following program into your Desktop Computer. 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
12 0 
1 313 
140 
150 
160 
178 
188 
190 
200 
210 
22& 
230 
2 40 
250 
260 
270 
280 
29£1 
3 00 
3 10 
320 
330 
3 40 
350 
360 
370 
380 

Th~ ~o11owing program 15 an e " affiple of an interrupt drIven LINE MODE 
termInal emulator . Defau lts are assumed where possIble . Thl S I S for 
a d,rec t <tlQ MODEM ) connectIon to an H. P. 30130 . If a modem 15 used, 
d elete ~ HANDS H A VE OFF" from the CCOtlNECT statement ( l, ne 14£1 ) . 

I ! YOU MUST PPE SS THE CON TINUE KEY TO TR ANSMIT THE DATA I I 

DIr1 R:f[80J , B:H 160] 
CD l SCON~I ECT 4 
Cem1 15130 
Ct'IODEl ASY tK, 4 

I DImension the string varIab les 
I Ensure yo u are dIsconnected 
I Spec i f y the CGo r'\ memo'~ y all Dca l Ion 

I DefIne the CMODEL (ALL DEFAULT S ) 
CCONNECT 4 : HRtID SHAKE OFF 
CC ONTROL 4;AC K ON 

ON I NT #4 , 1 GOSUB TransmIt 
011 ItH #5 . 2 GQSUB Rece-Iv;:> 

CWRITE 4; ENDLINE 

I Lln~ IS connected here 
I Enable ENQ-ACK handsha~e 

I Int errupt when a PROMPT I S detecte-d 
In terrupt when an II~ SEP is detected 

I Send C/ R ( OU TSEP ) to host ( I am read y ) 

SpIn : GO TO Spin I Wal t here for an interrupt 

Tr~ansm it : 
IF NOT CSTAT ( 4, 2 ) 
CREAD 4 . A$ 

THEil PETURH I Ch e c k for~ a P ROt'IPT befot~ e con' 1 nlll 119 

PR I NT AI ; 
LINPUT "E nter data",BS 
CWRITE 4; BI , ENDLIIlE 
RETURN 

I Get the v i sual prompt charac', el~ 

I Print the- v I sual character ( e . g . ,":~ ) 

I Ente-r data, press COI'n Ite y to send 
I Send data and C/ R ( OUT SE P ) 

ReceIve : 
IF NOT CSTAT(4, 1 ) THEil PETIjP~1 I Ch e-ck fo'~ an INSEP ( ALERHI not used ) 
CfEAD 4 ; AI ! Read the data fror~ the host 
PRItH A..r I PrIn t the data from th o? host 

GOTO Re-celve I Go c hec k fOI~ mOI~ e input da ta 

END 

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: 

~ Visual Prompt from 
the host . 

Enter data 

Prompt for the LlNPUT 
statement in your program 

..- (l ine 280) . 

Press STOP on the Desktop Computer. 

Key the following statement into your Desktop Computer. 

CDur1F' 4 ; FORCE' 

Press EXECUTE 

The foll owing should appear on your display . 

DUNP FORCED 
LINE TRA CE 04 
IN I I 35 1RO I IRO 
TX I I I 

Ift I COIDI l I ce 
TX 1'-0-' 

5 

1 

1-----IIC0 1108 1EQ IICol 
ICR I I I I '-0-' 

I I I COl CR 
IRK '-0-' 

2 3 

1 ENDLINE sent to the host (Line 200) 
2 Hosl sends ENQ 
3 ACK sent to the host (Line 150) 
4 Host sends visual prompt 
5 Host sends prompt sequence (DC1 ) 

I I cel LF IIcel ' 
I I I 1_ 

4 

1 The CDUMP statement Is presented here to show you how to determine whether the proper PROMPT, ENQ / ACK and endllne 
sequences are ac tuall y being trans ferred . The CDUMP sta tement and Ihe associated conlrol codes thai appear on your display are 
explained In Chapter 8 . 

• 

• 

• 



• 

• 

• 

The First Connection 7-9 

The previous display shows how a normal connection sequence appears on the CRT when 
the CDUMP statement is executed . 

DU,·,P FORCED 
L I t~E TRACE 04 

II~ 1135/RO I 
TX I I 

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 

• CHARLENGTH 

• PARITY 
.OUTSEP 

• HALF DUPLEX or FULL DUPLEX 

• 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: 

f , 

, HELLO BILLD . MANUALS 

{

CPU: t . 

2 HP 300e 

COtmECT=l . FRI , JAt~ 11 , 1980, 9 : 28 A/'1 

/ f'lPE III £ . 01.00. FRI , JAN 11, 1980 , 

I Echo of log-on message 
2 Computer 1.0. 

9 : 28 At1 

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

, H __ B_D . f1ANUA S 
---,......... '-.-' ......, 

1 1 1 

1 The characters that are in error are converted 10 the underscore 

1 The log-on syntax must be obtained from your systems anal yst. The exampl es con tli ined in the manual use a hypoth etic al account . 
Th e echo and computer Identification shown In th is manual /lire 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 
" :" prompt: 

B\'E 

Press CONTINUE 

The following should appear on your display: 

1 { BYE 

2 { CPU=1. COtH1ECT=1 . FRI! JA~1 11, 1980. 9 : 35 At'l 

I Sign off message echo 
2 Computer sign off message 

Press STOP 

Key the following into the Desktop Computer: 

C[JISl.(Jlj~j E'~ T 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 fo ll owing error message appears on the 
display: 

*04 NOACTIVITY 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 arid 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 : 

,~ TP.ACE select code ; option[ , option] 

select code: 

option : 

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

The option consists of one or more of the following: 

• IH UH or HI OFF 
• UUT or, or (JUT OFF 
• T>< IJ~I or T::< OFF 
• l,mAP or STOP FULL or ~;TOF' EP.P.OF' 

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 : 

HI uti or HI OFF 

OUT UH or OUT 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 . 

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) a re included as part of the output data . 

• 

• 

• 
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TX ON or TX 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: 

I~RRP 

STOP FULL 

STOF' ERROR 

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 (lirst entered) data is then lost. 

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. 

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 s hows 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 

A 

"'7 
~ l 

P-Machi ne 

" " ~ ~ 

" " ~ ~ 

0 0 

" > E 
.~ 

'" u c 

" '" Trace Buffer a: ,:: 

1 t 

Data Always on 

CTl 

Driver o OFF 
Data 

I-
IN ON 

o OFF 
Data 

OUT ON 

OOFF 
Interface Data 

TX ON 

////////// 

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: 

CDU~1P select code[ ; dump option[ . dump option]] 

select code: 

dump option: 

FOPCE 

LTPRCE RLL 

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

The following dump options may be specified: 

• FOPCE 
• L TPRCE RLL 
• L TPRCE H1 
• L TF:RCE UUT 
• L TPRCE CTL 
• L TF'RCE T'" 
• '3TP HIe; = string variable 
• CUDE HE>< 
• CODE OCT 

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. 

The L TRACE 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 L TRACE 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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L TRRCE () UT 

L TF:RCE CTL 

LTRRCE TX 

STR I t~G=string variable 

CODE HEX 

CODE OcT 

The L TRACE 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 L TRACE CTL option, when specifi ed, causes the CTL 
(control) data in the trac e buffer to be output to the 
PRINTER IS device or to the string variable specified by 
the STRING=option . 

The L TRACE TX option, when specified, causes the TX 
(transmit) data in th e trace buffer to be output to the 
PRINTER IS device or to the string variable specified by 
th e 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 th e dump data on to an external device 
(e .g., tape) for later use. 

The CODE HEX option , when specifi ed, causes the IN , 
OUT, and TX data to be ou tput to the PRINTER IS device 
in hexidecimal code. This option cannot be specified if the 
STRING =option is used . 

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

The CDUMP statements presented in this section are for explanation of th e various options. 
The de fault CDUMP statement, as presented in Chapter 7, is intended for normal use. 

Defa ult: CDUMP ... LTRACE IN, LTRACE OUT 

• 

• 
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CDUMP Diagram 

To PRINTER IS Device 

OCT Convert HEX Convert 

CODE OCT CODE HEX 

bSTRING ~ I STRING ~ 
To String Variable 

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

0 (Dala) 
Trace Buffer 

LTRACE IN 
0 (Conlrol) 

0 
(Data) 

LTRACE OUT 
0 (Control) 

(Control) 

LTRACE CTL 

(Data) 

LTRACE TX 

Defa ult is shown. 

L TRACE ALL specifies L TRACE IN, L TRACE OUT, 
L TRACE CTL, and L TRACE TX. 

Note that all con trol codes are o utput in HEX code o nly. All data is output in ASCII code 
unless OCTAL or HEX conversi on 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 appea rs 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: 

10 I *~*+****~.~~*****+~+~~***t*~~*+.*****¥***+*******+**+******************** 
20 Note the eeOM and CMODEL paraMeter changes. 
30 The following program IS an e x ample of an interrupt dri v en LINE MODE 
40 term Inal emulator . Default s are assumed where possI ble . This is for 
50 a dIrect (tlO MODEM ) connectIon to an H. P. 3000 . If a modem is used, 
613 delete " HH~lDSHAKE OF F " ft~om the CCONNECT statement (1 ine 14 0 ) . 

713 ************~***************~******.**~*******+*********** 
80 I I YOU MUS T PRESS THE CONTINUE KEY TO TRANSMIT THE DATA !! 

90 I ******~~***********._**~*+****+*¥******+_~~+~******~_***********~.+****** 
100 DIM AS[SOJ , BS[1601 I DlmenS10n the strIng v ariable s 
110 CDISCONNECT 4 ! Ensure yo u are dIsconnected 
120 CCOM 2500 ! SpecIfy the eCO M memory as 2500 words 
130 CMODEL ASY NC,4 ; TBUFFER=1000 I Define the CMODEL ( increase TBUFF ER ) 
140 CCO NNECT 4 ; HANDSHA KE OFF I Link 1 s connec ted here 
150 CCONTROL 4 ; ACK ON ! Enable ENQ-ACK handshake 
160 
170 
IS0 
190 
2013 
2 10 

ON INT #4 , 1 GOSUB Transmit 
ON INT #5,2 GOSUB Recei ve 

CWRITE 4 ; ENDLINE 

220 Spin : GOTO Spin 
230 ! 
240 Transmit : 
250 IF NOT CS TAT (4 , 2) THEN RETURN 
260 CREAD 4 ;A S 
270 PR I NT A~ ; 

280 LINPUT " Enter data " , BS 
290 CWRITE 4 ; BS , ENDL I NE 
3a0 RETURN 
310 
3213 Receive: 

I Intorrrupt whet. a PROl1PT is detected 
I I nterrupt when an INSEP IS detected 

I Send C/ R (OUTSEP ) to host ( I am ready) 

I Wait here for an Interrupt 

! Check for a PROMPT b efore cont.inuing 
! Get t.he visl~ al pf~ompt characte-t~ 

! Print the- visual char a cter (e . g . ," : " ) 
! Entet~ data , p l~ ess CO~H key to sen d 
I Send dat.a and C/ R (OUTSEP ) 

330 IF NOT CSTA T ( 4 , 1 ) THEN RETURN! Check for an I NSEP (ALERTN not used ) 
340 CREAD 4jAS I Read the data from t.he host 
350 PRltH AS ! Pt~ lnt t.he data from the host 
360 GOTO ReceIve 
370 
380 END 

Go check for more- 1nput data 

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 e xplained In Chapter 7. 

• 

• 

• 
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Stop (" STOP" key) the program and execute the following statement: 

LDUMP s~ectcode :LTPRLl RLL 

The computer beeps and displays: 

l RROR ][1] 

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

Execute the following statements: 

'.'_mnROL select code ; ~:::,USF'Um 

,_D ur·1 P select code : L TPR':E RLL 

The following dump should appear on the display: 

LINE TRACE £14 
CTL C091 ce7 1 I I I I I I I I I I I I I I It~ 

I 1
002 

I I OB5j EX 
1351RO I I I 

OUT OE21 ? 0351 I IOE3 1RS IOF01pS OE 6 1 d OA21sy IOA3 
TX I I I I I I I 
CTl 

I I I 
I 

I 
I I 

I I OF31 NU 10Asi 

I 
HI I I 

IOE81IIU IOE21 
I I I OUT SY IOB71 J. OE51sx IOE7jllU ' IOE41pO E IOA91 E 

TX I I I I I I I I I I I 
CTL I I I I 

I I 1101 I I 
I I I I 

Icol III I 
· . IOAl 

I I I IRa 11081 CR IICO I IF OUT OAA I A IOA61 A 103510881001 I 
I 

ICR I I I 
I TX I I I I Icp I I I I 

CTL I I 
I I 

I I I I 
I 

I HI IcelD1 IICO I I I I I I OUT 
I I 

H E l I l a I SP I B I I l I l 
D I I 1·1 A I N I U 

TX I I I 
CTl I I I IN 

I H 
Icel E Ice l I ICO l Ice a ICO 

OUT A l S CP 
TX H E l l 0 

eTl I I I I 
IICO\ 

I I I I I I I I I 
IICO I IH Isp I ICO I I B I I lIce I I l lIce I 

l rcol 
I D 

OUT 
I 

I I I I I I I I I I I I I I TX S P I B l l D 

CTl I I I 
i 1 CO I 

I I I I I I I I III II col I N A IICO tl IIC01 I U ICOI I A Icol I l 
OUT I I I I TX N A tl U A l 
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CTL I 
I N I co I 
OUT 
TX 
eTL 
IN 
OUT 
TX 
CTL 
IN 
OUT 

I s 

Ice leal 
I 

I I CO I Sp I I CO c I I CO I 0 I I CO N II I co II N II I co II E I I ce I e 
I I I I I I I I 

Icel T IIIICOII Ilcol I Ilcel Ilcelsp IIIC011 F Ilcol R Illcoll I Ilcol lIce 
TX I I I I I I I I I I I I 

~~~ sp Ilco! J IIC0/ A Ilcol ~l Ilct
p 

Ilcol I Ilcol I Ilcol Ilcelsp Ilcell 

CTL 
IN 
OUT 
TX 
CTL 
IN 
OUT 
TX 
CTL 

Icel 9 Illcols Ilcel 0 Ilcol Ilcolsp Illcalsp IlcO I 9 Ilcol Ilca 21 1co 

I I I I I I I I I I I I I I I I I 
I I 

8 IIcelSP 
I I 

I I I I I I I I I I I I I I 
IICOI A Ilcol II IICTR IlcTF IlcTR IlcolLF Ilcol 

I 
IN Ico l 3 OUT o Ilcol a Icolsp II CO / Ilcollsp Ilcol " Ilcol P lIce 
TX I 

CTL 
IN 
OUT 
TX 
CTL 
IN 
OUT 
TX 

I 
Icol I I I lIce °llco 

I I I 

I I I I I I I I I I 

Ice I Ilcol Ilcelsp Ilcol B Ilcal Ilcolo Icoll 
I I I I I I I I I I I 

e I I co l I I co I sp I I co I SP I I co I F I I co I R II I co II I I I co 
I I I I I I I I I I I 

CTL 
I 

I I I I I I I co I I I co I I I co II IN 
OUT 
TX 
CTL 

, I I CO SP J I I co I A 

I I 
I I I 

IN Icel 1 OUT 
II co I 9 I Ica I 

I I TX I I 
2 I I CO I 8 

I I 
CTL 
IN 
OUT 
TX 

I Icelsp 

I 

N IleGISP 

I I I I I I I 
I I I I I I 
I I cTP I I co I 9 I I co I 

I I IlcOI 

I I 
I I 
I ICO I DI 

I I 
I I Ice 
I 

I Ilca 

I 

• 

• 
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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. 

The Header 

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

DUNP FOR CED 
LINE TRACE 04 -2 

1 If the 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. 

LINE TRA CE 134 
CTL C091C071 

"-.-' "-.-' 
1 2 

, 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 mn emonics. Control codes from the CTL 
trace always begin with the le tter " C" followed by a two character hexidecimal code . 
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The following control codes can appear as CTL information : 

IN 

Code Meaning 

CO 1 TX trace flag on (TX ON) . 
C02 OUT trace flag ON (OUT ON). 
C04 IN trace flag ON (IN ON) . 
C07 All data copied into trace buffer (default). 
C08 Trace buffer in fill mode (STOP FULL). 
C09 Trace buffer in WRAP mode (default) . 
C13 IN trace flag off (IN OFF). 
C15 OUT trace flag off (OUT OFF). 
C16 TX trace flag off (TX OFF) . 

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

• Modem status information. 

• Error indication. 

• Timeout indication. 

• Break detection. 

• Actual input data. 

Execute the following statement: 

[_D U~lF' select code ; L TRRll HI 

• 

• 

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

LiflE 
III 

IN 

IN 

IN 

IN 

lt~ 

I II 

IN 

IN 

I II 

IN 

HI 

H I 

III 

IN 

TRACE 04 
11351 Ra I IRa I 101 I I IOSI CR I I col LF I I C01 I ICol D 1 Ilcol I H IICO 

I E IICOI I L IICol I L IICOI I a I I C·, I Isp I I C0 1 I B I ICO I 

I I I CO I L I lce l L I I cal D Ilcal I I col 1'1 I IC0 1 I A 

ICO I N I I col I u I lcOI I A I I CO I I L I I cal I s I I eo I ICR I I CD 

LF I I CO I CR IIColLF I I CO I c I I CO I P II co I u I I co I = I I co I 1 I I CO I IICOISP 

I COI C Ileol 0 Ilcol ~I Ilcol II Ilcol E Ilcol c Ilcol T Ilcol = IlcOI 1 IICO 

, Ilcolsp Ilcol F II c"I R IIcol I IICDI . IIcolsp I l col J I lcOI A IlcOI II 

Icolsp IlcOI 1 Ilcol I Ilcol , Ilcolsp IIcOI 1 IlcOI 9 IIcOI 8 Ilcel 0 IICO 

. Ilcolsp Ilcolsp Ilcel 9 IIc01 ' IlcOI 2 I IC0 1 8 I I CDlsp IIC01 A IlcOI 1'1 

IcaleR IIcOILF IIcalcR IIcolLF Ilcol H I l col P Ilcel 3 IICOI 0 Ilcol 0 lIce 

o IlcelsP Ilcol / Ilcolsp Ilcol 11 Ilcol P IIcol E Ilcolsp Ilcol I Ilcol I 

I col I Ilcolsp IIc01 B Ilcol . IlcOI 0 IICol 1 IIcOI . Ilcol 0 I I CDI 0 IICO 

. I l celsp I l colsp Ilcol F Ilcol R Ilcol I Ilcol , Ilcolsp Ilcol J IlcOI A 

Icol I~ Ilcolsp IlcOI 1 I lcO I 1 IICol , Ilcolsp IlcOI 1 Ilcol 9 Ilcol 8 I I CO 

o IIcel , Ilcolsp Ilcolsp Ilcol 9 Ilcol ' Ilcol 2 Ilcol 8 IlcolSP Ile')1 A 

I N I cal 1'1 I I co I CR I I CO I LF I I co I ' I I cel D I I I CO 

This data is the same data that appeared in the IN portion of the L TRACE 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) . 
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The following control codes can appear in the IN trace. 

Read Control Bytes 

Code Meaning 

101 Normal Operations begun . 
102 Suspend service to the S.1.0. (see 98046-90030). 
108 The following data bytes are received data . 
122 Parity or framing error detected (see Read Register I '). 
135 Modem signals changed or modem signal 

status (see Modem Status Register '). 
The next byte is the modem status byte. 

Write Control Bytes 

Code Meaning 

18C Desktop Computer timeout. 
180 All data has been transmitted (see OUT-080). 
ICO Receiver timeout, moves data from the interface to the mainframe. 
ICI 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: 
• The Write Control Bytes (100-17F) NEVER have associated data bytes. 

• The Read Control Bytes (I80-IFF) mayor may not have associated data bytes. 

• 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: 

2 
,", -~-~. ,-..., 3 .---, 4 .---, LI NE TRACE 04 

s{ I N I 1351 RO I 
.................... 

6 7 

IRO I 101 I I 108 1 CR I I cel LF IIcOIOI IIcel I H I Ice 

IN 

It, 
It< 

It, 
H' 

It< 

H' 

HI 

'" 
IN 

'" 
IN 

It< 

It< 

It, 

I E IIc01 I L IIc0 1 I L II cel I 0 lIce I I sP IIcel I B IIcol 

I I I col L I ICO I I L I Ice I 0 IIcol IIcol ,., I Ice I I A 

I col N I Icb I I u I I CO I A I I col I L IIcol I s I I col I CR I I ca 

LF I I ca I CR IIcalLF IIcel c IIcel p II co I u I ICO I = I ICO I 1 I ICO I I I col SP 

ICOI C IIcel 0 IIcol N IIcol N IIcol E IIcol C IIcol T IIcol = IIcOI 1 IICO 

. IIcol sp IIcol F II col R IIcel I IIcOI . IIcol sp II cel J IIcOI A I I cal N 

I calsp I Ical 1 IIcOI 1 IIcol, IIcal sp I IC01 1 IIcOI 9 IIcal 8 IIcol" IICO 

, IIcol sp IIcOl sp IIcOI 9 IIC01 ' IIcol 2 IIC01 8 IICOl sP IIcol A IIcol ,., 

Icol CR IIcolLF IIcoieR IIcelLF IIcel H IIcol P IIcol 3 IIcol 0 II cOI 0 IIC0 

o IIcol sp IIcol / I Icol sp IIcol ,., II col P IIcol E IIcol sp IIC01 I IIC01 I 

I C0 I I I I C(1 I SP I I co I B I I CO I . I I C0 I 0 I I CO I 1 I I col . I I CO I e I I CO I e I I CO 

. IIcel SP IIc'3l sp IIC'31 F II col R IIcOI I IIcel, IIcolsp IIcol J IIcOI A 

I cel N I I co I SP I I CO I 1 I I co I 1 I I CO I , I I CO I SP II co I 1 I I co I 9 II co I 8 I' co 

o IIcol , I'col sp IIcol sp IIcol 9 IIcol ' IIcol 2 IIcol 8 IIcol SP IIC01 A 

Icel r1 IIc01 cp IIcolLF IIcel ' IIcolOI lIce 

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 unt il another Read Control Byte is encountered. 
5 IN data identifier 
6 Read Control Byte (modem status) 
7 Modem status ~Bil 0 

RO indicates an ASCII DEL character. The bit pattern of the DEL character is 1111111 (see Appendix A) . 

D Actual received data (including echoed data). 

See the modem status register (foldout a t the end of this chapter) for your interface cable . 
The DEL bit pattern (all Is ) means tha t no modem lines are active (this is a direct connec­
tion) . 
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OUT 
The data contained in the OUT portion of the dump includes: 

• Modem control signals. 

• CMODEL ASYNC parameter set up (CHARLENTH, GAP, CHECK). 

• Set and start various timeouts (e .g., NO ACTIVITY, Auto disconnect) . 

• Set CCONNECT parameters (SPEED, HALF / FULL DUPLEX, etc.). 

• Actual ouput data . 

Execu te the following statement: 

cDUMP select code : L TRRCE ':JUT 

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

LIt l E TPACE ~3 4 

OUT I002IOE21? IOB51EX 10351 IOE3lpS IOFOIPS IOE61 d IOA21SY IOA31SY IOB7 

OUT J.IOE5Isx IOE71NU IOE81NU IOE21 ? IUE41RO IOF31 " U IOA81 E IOA91 E IOAAI -

OU T OA71 A IOA61 A 10351088100 1 1 ICP 

OUT LID I • I '·1 I A I t' I U I A I L 

I HIE 

S I I CR 

L I L I 0 I SP I B I I I L 

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 "0" 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 HE X) . 

Read Control Bytes 

Code Meaning 

001 Begin normal operation. 
002 Begin communication with th e Des ktop Computer. 
035 Read modem status register (see 135) . 

• 

• 

• 
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Write Control Bytes 

Code Meaning 

088 
080 
OA2 
OA3 
OA6 
OA7 
OA8 
OA9 
OAA 
OB5 
OB7 
OE2 
OE3 
OE4 
OE5 
OE6 
OE7 
OE8 
OED 
OEE 
OFO 
OFI 
OF2 
OF3 

Transmit the following data. 
Wait for data to be output before continuing (see 180) . 
Write to SIO A register 1 (See Write Register 11). 
Write to SIO B register 1 (See Write Register 11). 
Write to S IO A register 3 (See Write Register 3 1). 
Write to SIO B register 3 (See Write Register 31). 
Write to SIO A register 4 (See Write Register 41) . 
Write to SIO B register 4 (See Write Register 4 1). 
Write to SIO A register 5 (See Write Register 51) . 
Set modem lines (see Modem Control Regis ter1). 
Set transfer rates (see Data Rate Table) . 
Set modem mask 
Set no activity timer value 
Set character mask (#bits / character) 
Set receive timeout value 
Set transmit timeout value 
Set GAP timeout valu e 
Set ERROR mask (CTRACE STOP ERROR) 
Set transmit timer 
Start mainframe timer (e.g. 25sec connec t timeout) 
Start no activity timer 
Set autodisconnect timer value 
Set autodisconnect mask(half / full duplex and handshake on / off 
Set " OR" mask for transmitting (check= 1) 

Considerations: 
• The Read Control Bytes (OOO-07F) NEVER have associated data bytes. 

• The Write Control Bytes (080-0FF) mayor may not hav e associated data bytes. 

• 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: 

2 
.~~---,. ,-.., 
L Hl E TRACE 04 

3{OU T 10021 OE21 ? 

'--' 
IOB51EX 10351 
'--' '--' 

IOE31RS IOF01RS IOE61 d IOA21SY I OA311Y IO B7 

'--' 
7 4 5 6 

OUT 1.10E51SX IOE71f1U IOE81 f1U IOE21 ? IOE41RO IOF31NU IOA81 E IO A91 E IOAAI * . 
'--' 

8 

OUT OA?I A I OA6 I R 103510881001 I 

'--' '--' 
I CR I HIE L I L I 0 I SP I B I I I L 

9 10 

OUT L I D I • I " I A I N I U A I L iS I I CR I 

1 Header 
2 Select code (channel) 
3 OUT data identif ier 
4 Write Control Byte (set modem mask) 

5 Write Contro l Byte (set modem lines) 
6 Value for modem lines 
7 Write Control Byte (set transfer rates) 

8 Value lor transfer rales 
9 Write Control Byte (transmit the fo llowing data) 

10 Read Control Byte (begin normal operation) 
o Actual transmitted data 

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 DRIVER1 low (OFF) } These are default 

1 1 DRIVER2 low (OFF) states for the 

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 ASC II chara cters consist of 7 bits. T he read. write , and modem registers require 8 bits. Th e eighth bit value of l is ind icated by th e 
presence of a decimal point (".") Immediately follOWing th e ASC II character (see the next explanallon). 

• 

• 

• 
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The "J" indicates an ASCII 1 character. The bit pattern of a 1 character is 1011101 (see 
Appendix A) . The decimal point (" .") indicates that the eighth bit is set (1). The bit pattern is 
1101110l. For transfer rate specification, this bit pattern is divided into two four bit fields , 
1101 and 110l. These fields specify the transmit and receive transfer rates (baud) as 
follows: 

Data Rate Table 

Receive Rate Transmit Rate 

Bit 
Ext 
Ext 
50 
75 

135 
200 
600 

2400 
9600 
4 800 
1800 
1200 
400 2 

1 1300 
150 
110 

7 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 

2 

6 5 
0 0 
0 0 
0 1 
0 1 
1 0 
1 0 
1 1 
1 1 
0 0 
0 0 
0 1 
0 1 
1 0 
1 0 
1 1 
1 1 

4 3 2 1 0 
0 0 0 0 0 
1 0 0 0 1 
0 0 0 1 0 
1 0 0 1 1 
0 0 1 0 0 
1 0 1 0 1 
0 0 1 1 0 
1 0 1 1 1 
0 1 0 0 0 
1 1 0 0 1 
0 1 0 1 0 
1 1 0 1 1 
0 1 1 0 0 
1 1 1 0 1 
0 1 1 1 0 
1 1 1 1 1 

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: 

CDUI'IF' select code ; L TF:RCE OUT, CODE OCT 

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

2 
, ,..--. 
L INE TRA CE 04 

3{OUT loe210E2107710 B51003 [0351 IOE3103610 FB I03610E6114 4 10 A2102610 A31s2610 B7 

OUT 3351o E51 0021 0E71oBBIOEBI00SIOE210 771 oE4117 71 0F31SBOIoA8118 510 A9110 51 0ARI 252 

OUT OA711 0 1 I OA 6110 1 10851088100 1 I 

OUT 11411''' 10561115110111161125 1101111411 231 10151 

1 Header 
2 Select code (channel) 
3 OUT data identifier 

D Note that all ASCII data bytes have been converted to oClal code. 
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CODE HEX 
Execute the foll OWing statement: 

LDU~1P select code : L TRRCE OUT, I~om_ HI:... , 

A dump simila r to the fo ll owing should appear o n the display: 

2 
,". -~-~. ,-.., 
LItlE TRACE 04 

3{ OUT 10021 OE21 3F IOB51 0310351 10E31 IEluF01 IEIOE61 641o A21 16 1oA31 16 1oB, 

OUT 00lOE51 o2 1oE71 0010E81 0010E21 3FloE41 7FloF31 DoloA81 45 10A91 4510AAI AA 

OUT OA71 41 IOAGI 

OU T 4 cl 44T 2 E I 

411035108810011 00 1 

4D I 41 1 4EI 551 411 4 CI 531 

1 Header 
2 Select code 
3 OUT data identifier 

481 451 4cl 4cl 4FI .201 421 4 ',1 4 C 

ODI 

D Note that all data bytes have been converted to hexideclmal code. 

Bit patte rns 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. Th e bit pattern for 335 octa l is 11 0 11101. ---.....---.....-
3 3 5 

TX 
The da ta con ta ined in the TX portion of the dump is the actual data that was transmitted 
over the line to the re mote. 

Execute th e fo ll OWing state ment : 

I_DU~lF' select cod e ; L TPRI_ E T>< 

A dump similar to the fo ll owing should appear o n th e display: 

LItlE TRACE 04 
TX Icp I H I I E 1 'L 1 L o I IsP I B 1 1 I I 

TX L I L I D I 1 J1 A 1 I N I u I 1 A I 
TX 1 L S I I CR 

• 

• 

• 
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This is the same data that appeared in the TX portion of the L TRACE 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. Th e bit 
pattern of the data byte that follows is then mapped into that register to set the appropriate 
bits. 

STRING 
Execute the following statements: 

CDUf'IP select code : L TRACE.. T>< , STF:H1G A$ 
A$ 

The following should appear on the display: 

123 ---LT04 t ~fHtEtLtLt O ' tE:tltltLlDt.tl·ltA, taUt. At L t $ T'F: 

1 Header 
2 Select code (channel) 
3 Identifies the following data byte as a transmitted data byte (from TX data) 

D 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 : 

I - next da ta byte is an IN control byte. 
0- next data byte is an OUT control byte. 
C - next data byte is a CTL control byte . 

1 Fold o ul at the en d o f thi s c hapt er. 



98046 Standard Cable 

AS-232C 
PIN 

Protective Ground 

Transmilted Data 2 

Received Data 3 

:= 
BIT 

o 0 DRIVER t 

1 ORIVER2 

0 2 DAIVER3 

Request To Send 4 

Clear To Send 5 

Data Set Ready 6 

Signal Ground 7 

C>-' h 0 3 NOI used Modem CONTROL Register 

Data Carrier Detect 8 

9 

10 

" 
Secondary Dala Carrier Detect 12 

13 

14 

Transmitter Timing 15 

16 

Receiver Timing 17 ,. 
Secondary Req uest To Send 19 

Data Terminal Ready 20 

21 

Ring Indicator 22 

23 

24 

25 

Interpretation 

C>-' ~ 

1 
I 

~ 

4 

5 

0 6 Not used 

0 7 Not used 

BIT 

0 o Always 1 

CSTAT( , II) 

2 CSTAT( .12) 

3 CSTAT( .1 3 ) 

4 CSTAT( ,14) 

5 

0 6 Not used 

n 7 Not used 

Bit value=O - The line is active (high) . 
Bit value = 1 - The line is inactive (low). 

(OB5 data byte) 

Modem STATUS Register 
(135 dala byle) 

98046 Option 001 Cable 

RS-232C 
PIN 

Protective Ground 

Transmitted Data 2 

Received Data 3 

Request To Send 4 

Clear To Send 5 

Oala Sel Ready 6 

Signal Ground 7 

Data Carrier Detect 8 

9 

10 

" Secondary Data Carr ier Detecl 12 

13 

14 

Transmilter Timing 15 

16 

Receiver Timing 17 

lB 

Secondary Reques t To Send 19 

Data Terminal Ready 20 

21 

Ring Indicator 22 

Oala Signal Rate Select 23 

24 

25 

Interpretation 

0-

0-

-

r 

BIT 

o 0 DRIVER I 

~ 

0 

0 

0 

r 

DRIVER2 

2 DRIVER3 

3 Not used ~ Modem CONTROL Register 
4 (OB5 data byte) 

5 

6 Not used 

7 Not used 

BIT 

o Always I 

1 CSTAT( 

2 CSTAT( 

3 CS TAT( 

4 CSTAT( 

5 

6 No! used 

7 Not used 

,II) 

,12) 

,13) 

,14) 

Modem STATU S Regis!er 
(135 data byte) 

Bit value=O- The line is active (high). 
Bit value= 1-The line is inactive(low} . 

Re 

Wr 

W 



~OL Register 
la byte) 

TATUS Register 
,data byte) 

Read Register 1 

I 07 I 06 I 05 I 04 I 03 I 02 I 0, I DO I 

, 0 0 
0 , 0 , , 0 
0 0 , , 0 , 
0 , , , , , 
0 0 0 

L--PARITY ERROR 
R. OVERRUN E 
CRCfFRAMING 
END OF FRAME 

ALL SENT 

LO BITS 
EVIOUS 
YTE 
o 
o 
o 
o 
o 
o , 
2 

I-FIELD BITS IN 
SECOND PREVIOUS 

BYTE 
3 
4 
5 
6 
7 , , , 

Write Register 0 

o 
o 

o 
o 
o 
o 

o 
o 
, 
o 
o 

o NULL CODE 

o , 
o , 
o , 
o 

0 0 0 REGISTER 0 
0 0 , REGISTER, 
0 0 REGISTER 2 
0 , , REGISTER 3 

0 0 REGISTER 4 
0 , REGISTER 5 

0 REGISTER 6 , REGISTER 7 

NULL CODE 
SEND ABORT (SOLO) 
RESET EXTERNAL STATUS INTERRUPTS 
CHANNEL RESET 
RESET R.INT ON FIRST CHARACTER 
RESET T.INT PENDING 
ERROR RESET 
RETURN FROM INT (C H·A·ONLY) 

, RESET R.CRC CHECKER 
o RESET T.CRC GENERATOR 

RESET CRCfSYNCS SENT/SENDING LATCH 

Write Register 1 

EXTERNAL INT ENABLE 
'------ T.INT ENABLE 

STATUS AFFECTS VECTOR 

o 0 R.INT ENABLE 
o 1 R.INT ON FIRST CHARACTER ONLY ERROR 

RESIDUE DATA 

OINT ON ALL R. CHARACTERS (PARITY AFFECTS VECTOR) 
INT ON ALL R. CHARACTERS (PARITY DOES NOT AFFECT VECTOR) 

WAIT/READY ON RfT 

l __ -====== WAIT FN/READY FN WAIT/READY ENABLE 

Write Register 3 

R. ENABLE 
'--SYNC CHARACTER LOAD INHIBIT 

l_J==~=~~~~~~ADDRESS SEARCH MODE (SDLC) R. CRC ENABLE 
ENTER HUNT MODE 
AUTO ENABLES 

o 0 R. 5 BITS/CHARACTER 
o , R. 7 BITS/CHARACTER 

o R. 6 BITS/CHARACTER 
R.8 BITS/CHARACTER 

Write Register 4 

o 
o 

o 
o 

o , 
o , 

PARITY ENABLE 
L--PARITY EVEN/ODD 

o 0 SYNC MODES ENABLE 
o " STOP BIT/CHARACTER 

o , YJ STOP BITS/CHARACTER 
2 STOP BITS/CHARACTER 

8 BIT SYNC CHARACTeR 
16 BIT SYNC CHARACTER 
SOLC MODE (01111110 SYNC FLAG) 
EXTeRNAL SYNC MODE 

o X 1 CLOCK MODE 
, X,6CLOCKMODE 
o X32 CLOCK MODE 

X64 CLOCK MODE 

Write Register 5 

o 0 
o , 

o 

DTR 

l __ ~=~=====: SDLC/CRC-,6 T. ENABLE 
SEND BREAK 

T. 5 BITS (OR LESS)/CHARACTER 
T. 6 BITS/CHARACTER 
T.7 BITS/CHARACTER 
T. 8 BITS/CHARACTER 
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9 Chapter 

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 foll owing tools as 
troubleshooting aids: 

• Data Communications ROM errors. 

• CSTATUS 0 errors. 

• The CTRACE statement. 1 

• The CDUMP statement. 1 

When you are hav ing problems you should always: 

• Ensure that all of th e equipment has been switched on . 

• Wait at least 25 seconds to make sure a connection has been establi shed. 

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

1 CTRACE and CDU MP are explained in Chapter 8 . 



9-4 Troubleshooting 

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 foll owing the serial error table) . 

The following table shows the serial e rror number, explains what the error means, and lists 
probable ca uses for th e error. 

Serial Errors 

Error 
(ERRN) Meaning Probable Cause 

300 CCOM area not allocated CCOM statem ent missing 
from the program 

301 Not allowed when channel is activ e CCONNECT or CMODEL attempted to 
connected chann el 

302 CMODEL statement required CMODEL statem ent missing or 
CCONNECT executed prior to CMODEL 

303 Not all owed 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 execu te a CCOM 
channel is active statement of a different size without 

disconnecting th e channel 

306 98046 card failure More than 1 interface set to the 
sa me select code. card not properly 
seated , or card failure 
If you suspect a card failure. 
see th e hardware test 
procedures in th e 98046 
Interface Installation and 
Service Manu al (98046·90030) 

307 Insufficient CCOM allocation CMODEL statem entls) requires 
more memory allocation than 
sp ecified by the CCOM statement. 
Refer to Appendix D. 
Memory Allocation. 

• 

• 

• 
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Error 
(ERRN) Meaning Probable Cause 

308 Illegal 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 =O or CHECK = l. 

3 10 CCONNECT statement required CREAD, CWR ITE, CCONTROL, 
or CSTATUS statement executed 
to a disconnected channel. 

3 11 Not allowed while datacomm CWRITE or CTRACE attempted to a 
is suspended suspended chann el. 

3 12 Improper CSTATUS array CSTATUS array must be a one 
dim ensional 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 
H ere is how to trap a serial datacomm error. Key the following program lines into your 
Desktop Computer: 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
1213 
130 
140 
150 
160 
170 
180 
190 
200 
2 10 
220 
230 

The following progran. shows how to trap SERI AL errors and how to correct 
the probleffi wlthout termlnatlng the program . When the error message 
appeal~S , key 1n the f'olloWll1g st.3.to?ment , press EXECUTE . and CON TII IUE . 

cr10DEL AS YNC, 4 

ON ERROR GOTD Errorchec~ 

DIM A5[S0) . BS(160] 
CDISCmlNECT 4 
ccor', 1500 

Connec 1,. : I 

CCQttNECT 4;HAND SHAKE OFF 
CCO NTROL 4;ACK Otl 
CWRITE 4;ENDLINE 

! ThlS statement traps the error 

I Dimens 10n the str 1ng variables 
I Ensure yo u are disc onnecte d 
I Spec1fy memory allocat,l on 

I Link 1S co,Ornected here 
I Specify ENQ-ACK handshake 
I Send C/ R to the host (I am he,~e) 

P,~ompt,check : IF NOT CSTAT(4 . 2) OR CST AT ( 4,1 ) THEN Peadcheck 
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240 
250 
2613 
270 
280 

CR EAD 4 : A..t 
PPHlT R-f.; 
L I tlPUT B.t 
CWR ITE 4;Bt,ENDLINE 

I Gl: t the PROt'lPT 
I PI~ lIH the PROt'1PT 
I Enter yo ur data here 
I Sen d data and C. R 

290 Readcheck : 
300 

IF NOT CSTAT ( 4 . 1 ) THEN Prorflptcheck 

310 
32 0 
330 

CREAD "' j Ar 
PRI~IT A$ 

3 40 GOTO P rompt check 
350 
360 
37 0 Errorchec k : 
380 
390 
400 
410 
420 
43 0 
440 
450 

IF ERRN ( 302 THEN Errwrong 
PRINT "You have detected the 
PPlt~T "Key Cr'10DEL AS YIIC .4 

PAUSE 
GOTO Cermec t 

4613 Erl~ "H""ong ! 

I Read data frOM the ho s t 
I Print data from the host 

I Chee k for c ol~r~o?c t errol~ tHHilber 

follo~'lng error - ": ERRM5 
Into the Desl top ! pr~ess. EXECUTE and COIlTItlUE" 

I Walt fo r correCtIons 
I Go trV agaIn 

478 PRI'lr "THE ERROR DETE CTED WAS ":EPRMJ 
480 PRItlT "THIS PROGRAM ONLY CORRECTS ERROR 3e2" 
490 EttD 

Press RUN 

The following e rror message appears on your disp lay: 

You have detected the following error - EPPOP 3 02 Itl LItlE 160 

Follow th e 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 0 when they occur. The table shows the error number , what the error means, and 
lists probab le causes for the error. 

CSTATUS 0 Errors 

Value Error M eaning Probable Cause 

10 Timeout before connection Data Set Ready (and 1. HANDSHAKE OFF not 
Data Carrier Detect specified for direct 

if full duplex) did (no modem) connection . 

not become active 2. Modem not switched on. 

within the 25 secon d 3. Remote and local 

timeout period . modems not compatible . 

11 Clear to Send line false Unable to transmit 1. Incorrect speed 

or missing clock. for 10 seconds. parameters. 
2. Clear to Send signal 

missing, check CSTATUS 
element 14. 

100 Chann el MEMLIMIT Input or output 1. Incorrect INSEP 
overfl ow queues hav e specified. 

overflowed. 2. CREAD priority set 
lower than CWRITE 
priority. 

3. Insufficient MEMLIMIT 
specified. 

4. Incorrect speed 
parameters. 

5. CREAD not execu ted 
when CSTATUS 
element 1 is true. 

102 Input buffer overfl ow 1. Need ENQ / ACK or XON 
handshake. 

2 . Need larger INBUFFER 
specified. 

3. Too many simultaneous 
I / O operations with 
datacomm. 

4. Modem signals floating . 

103 Internal buffer overfl ow 1. M odem signals noisy. 
2. Non·standard modem 

being used. 
3. RS ·232 connection 

improperly wired. 

4. Receiving repeated 
" break" signals from 

the host. 
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CSTATUS 0 Errors (cont.) 

Value Error M ea ning Probable Cause 

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

timeout. 

106 NO ACTIVITY ti meout No data has been l. NO ACTIVITY parameter 
tran smitted or too small. 

received for th e 2. Datacomm suspended. 
NO ACTIVITY timeout. 3. Neglected to disconnect 

from the link. 

200 98046 buffer overfl ow l. T oo much si multaneous 
I / O opera tions with 
datacomm. 

2. Remove FHS transfers. 

CSTATUS e leme nt 0 errors can be trapped by specifying an ON INT s tatem ent to gen era te 
an interrupt for th e even selec t code and specifying th e INTMASK valu e to include the bit 
valu e of 1 in th e CCONTROL.. .INTMASK = statement. Since the CCONTROL.. . IN ­
TMAS K = statement canNOT be executed prior to th e CCONNECT statement. th e "Tim e­
out befo re connec tion" (valu e 10) erro r is handled as foll ows: 

• Prio r to executing a CCONNECT statement, CSTATUS e lement 0 error 10 (Tim eout 
before connec ti o n) generates an interrupt for th e even select code if an ON INT state­
ment has been spec ified for that select code . 

• After the CCONNECT statement has been executed , th e " Timeout before connecti on" 
error ca nNOT occur, and the INTMASK valu e defaults to a value of 6 (see CCON­
TROL.. .INTMASK, Chapter 4) . 

• 

• 

• 
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• 
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CSTATUS Error Trapping 
Here' s how to trap CSTATUS element 0 errors : 

10 
2 0 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
1513 
160 
170 
180 
190 
200 
210 
2213 
230 
2 40 
250 
26121 
270 
280 
290 
300 
310 
320 
330 
3 413 
350 
360 
370 
38 13 
390 
41313 
410 
4 20 
4 313 
440 
450 
460 
470 
480 
4 90 
5013 
5113 
.520 
530 
540 
550 

The follol,.J;ng progr~ am i:=. an intE't~rLlpt dt~ivo?n 1 ine mode E'rtHllatot~ . This 
program is for a direct ( NO MODEM ) connection to an H. P . 31312113 . The 
CON NE CT statement ( line 1713 ) speCle::. "HANDSHA KE ON" which is incorrect . 
The program wi]' wait for 25 seconds , and then generate a CSTAT (j error . 
t~hen the err~o r~ l'in?ssage appear~S , pr~ess "CONTI~IUE" , and t.he pt~og t~ am wi 11 
d o a CD I SCONNECT, a CMODEL, and a new CCO NNE CT WIth HANDSHAKE OFF to 
correct the problem for yo u. Yo u wi 11 have to CO I~ I~ ect any ,jthel~ erro r~s. . 

DIM A5[80J,BS[160J 
Otl INT M4 GOTO Intch~c~ 

CD I SCOt-INECT 4 
ceo" 2000 
CMODEL AS YI-IC,4 
CCONNECT 4;HRNDSHA KE ON 

~4altlng : 

S pIn: 

IF CSTAT(4 , 5) <>2 THEN WaIting 
eCONTROL 4 : RCK Ott 
ON INT #4,1 GOSUB TransmIt 
ON INT #5 , 2 GOSUB R~c~lve 

CWRITE 4 ; ENDLINE 

GOTO SpIn 

Tral1sm it : 

I DImension the string varIables 
I Ev~n s~l~ct cod~ Int~rrupt 

I Ensure yo u are disconnected 
1 Specd'y memO I~y allocatIon 
! DefIne the cMODEL ( ALL DEFAULTS ) 
! SpeCIfy HANDSHAKE ON (t hiS IS wrong ) 

I ~·la i f, her~ e UtH i I C OI"tl1E'C t ed 
I Host requires ENQ-AC K 
I Even select code Interrupt 
I Odd select code interrupt 
I Send CR to t he host( I am here) 

I Wa it here for interrupts 

IF NOT CSTRT ( 4,2 ) THEN RETURN I Check for PROMPT detected 
CREAD 4;AI I Get the PROr'IPT chal'actel' 
PRINT AS ; I Pri nt tt)e PROt1PT character 
LINPUT "Enter data~,BS 
CW RITE 4 ; BS . ENDLINE 
RETUR~1 

Receive : 
IF NOT CSTAT ( 4,l ) THEN RETURN 
CREAD 4;AI 
PRINT AI 

GOTO Receive 

In tcheck : 

I Enter your data here 
I Send data and C/ R 

I Check for data frOhl host 
e Read d~ta from the host 
I Print data from the host 

IF CSTAT(4,0) <> 10 THEt~ E r l~ Ollt I Check fOI~ CSTATO) erl'or 

PRINT "T HE ERROR IS CS TATUS 8, # " : CS TAT ( 4,O ) ; " - TImeout before connection" 
PRINT "T HE PROGRAM CORRECTS THE PROBLEM WHEN YOU PRES S THE CONTINUE KEY. " 
PAUSE 

CD I SCON~I ECT 4 
cr'IODEL ASY NC ~ 4 
CCONNECT 4;HANDSHAKE OFF 
GOTO I·la I t I n9 

I Dlsconr,ect from the I in~ 
I Ex ecute new CMODEL statement 

New CCONNECT st atement ( HAND SHAKE OFF) 
Go bac k to WaIting 

Errout : I Error other than e x pected 
PPINT " THERE IS A DIFFEREIIT PROBLEM , YOU WILL HAVE TO CORRECT THAT ONE" 
E ttD 
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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 CD IS CONNECT before 
performing tape operations. 

CSTAT I is Na received data present. Check for connection 
always false . (CSTAT 5) 

Check for Data Carrier 
Detect signal (CSTAT 13) 

Inp ut separator (INSEP) Correct th e INSEP sp ecifi e r 
incorrect. (CMODEL) 

ALERTN too large. Correct th e ALERTN sp eCifier 
(CMODEL ) 

Did not prompt the Execute CWRITE ... ENDLINE 
remote compu ter. 

Wrong SPEED =sp ecified . Correct th e SPEED=specifier 
(CCONNECT) 

Incorrect DUPLEX Correct th e DUPLEX specifier 
specified (CMODEL) 

Incorrect HANDSHAKE Correct th e HANDSHAKE specifi er 
speCified (CCONNECT) 

CSTAT 2 always Never received a prompt from 
false the remote computer. 

Incorrect Prom pt =specified Correct th e PROMPT =specifier 
(CMODEL ) 

See th e previous prob lem 
(CSTAT 1 always fal se). 

• 

• 

• 



Troubleshooting 9-11 

• Problem Cause Suggested Corrective Action 

Data has under- Parity or framing errors 

scores CSTAT 6#0 
Incorrect CHECK ~ specified Correct the CHECK ~ specifier 

(CMODEl) . 
Incorrect STOPB ITS ~specified Correct the STOPBITS ~specifier 

(CMO DEl) . 
Incorrect CHA RlEN GTH ~ specified Correct the CHARlENGTH ~ specifier 

(CMODEl). 
Incorrect HANDSHAKE specified Correct the HANDSHAKE specifier 

(CCONNECT). 

Remote co mputer Incorrectly transmitting 
receives no da ta the data 

Incorrect HANDSHAKE specified Correct the HANDSHAKE specifier 
(CCONNECT) . 

Incorrect SPEED ~specified Correct the SPEED ~ specifier 

(CCONNECT) 
Incorrect or no GAP =specifi ed Correct the GAP = specifier 

(CMODEl). 

Remot e does not Failed to sign off befor e Sign off using old parameters 

• recognize input yo u changed parameters. before changing things . 

when parameters 
are changed. 

Strange characters, Incorrect CHARlENGTH Correct th e CHARlENGTH ~ 
control codes, or CHECK specified . Th e remote or CHECK ~sp eci fier 

inverse video, etc. is sending 7 bits (CMODEl) . 
appear on your & parity but th e Desktop 
display. Computer is specified for 8 bits 

with no parity . 

• 



• 

• 
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Chapter 10 
ON KBD and TDISP 

Introduction 
The programs presented in the manual thus far use the LlNPUT statement for keyboard data 
entry. With LIN PUT 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: 

• ON c:BD 

. TDI:3F' 

The ON KBD Statement 
The ON KBD statement provides keyboard data entry under interrupt contro l. The ON 
KBD ' statement may b e 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, th e I/ 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 th e keyboard . 

Syntax: 

TD I ::::p string expression 

TDISP conca te nates th e value of the speCified string expression to those characters appear­
ing on the keyboard entry line of th e CRT. The keyboard entry line is limited to 160 
characters . 

1 See the System 35 I / O ROM Programming Manual or the System 458 O perating and Programming Manual for details ab out the ON 
KBD statement. 
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A limited amount of cursor control is provided with TDiSP. The two control characters and 
their respective functions follow: 

CHR t ( :3 ) 
TDISP CHRt ( 8 ) 

This character causes the cursor to appear one space to the 
left of the current cursor position without obliterating the 
character in the new position, if one exists . 

CHP$(12) 
TDIS P CHR t (12) 

This character causes the entire keyboard entry line to be 
cleared. 

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

10 ! **+~~*************************~~*+*************************~*+~~*~.*.*_*_ 
20 
30 This e x ample shows how the lDIS? statement affects the current ke y board 
40 entry line of the CRT . 
50 Press S FK e - Cursor backspaces and clears 1 character. 
60 Press SFK 1 - Display 1 ine data pt~inted , display Il,'IE' cl!?at~ ed. 
70 The counter that is display ed gives a current count of the number of 
8e characters contail1ed in the Keyt. variab l e . Thi s value is set to £I 
90 when the- display 1 ine i s c leared . 
lee LIM ITATIONS : 
110 Vou can~lOT backspace when there at~ e no ch .=wacte,~s in the- 1 i'"I€,. 
120 You can NOT enter more than 1613 c haracter5 into the line . 
130 ! ~*********************************************************************.~* 
14 0 DIM KeyS(16e ] ! Dimension the 5tring 
150 ON KBD GOSUB Td i sp I On key board i nt er '~ Lj pt 
160 Leng dlSP : 
1713 DISP LEN ( Key S ) ! Display length of string 
180 GOTO Leng dlSP 
190 Tdisp : 
200 Kb$=K BD$ 
210 IF NOT LEN ( KbS) THEN RETURN 
220 IF KbS[I, I]= CHR S(255 ) THEN Keycheck 
230 KeyS=Key S~KbS[l, l] 
240 TDISP Kb$ 
250 GOTO Tdisp 
260 
270 
280 
290 
300 

Keyc h eck : 
IF NUM ( Kb S[ 2]) ( 2 
BEEP 
PRINT PAGE 

THEI~ Goodkey 

3 10 PRINT ·YOU PRESSED AN UNDEFINED KEY· 
320 RETURN 
330 
340 Goodkey : 
3513 ON NUM ( Kb$(2]) +1 GOSUB Backsp,Clr 
360 GOTO Tdisp 
370 
3813 Back s p : 
390 TDISP C HR$ ( 8 ) ~ · · ' CHR$ ( S ) 
41313 KeyS=KeyS[l ,LEN ( KeyS ) - I] 
4113 RETURN 
420 
4313 Clr : 

! Get the keypress data 
! Ensure that ke y data was entered 
! Check for SFK pressed 
! Add keypress to the string 
! Add keypr'ess to the display 11ne 

! Chec k for defined SFK 

! Find which SFK was pres s ed 

! Bac kspace and clear character 
! ReMove character from string 

• 

• 

• 
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440 
450 
460 
470 
480 
490 
500 
510 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
I 10 
12£1 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
2 40 
250 
260 
270 
280 
290 
300 
310 
328 
330 
3 40 
350 
3613 
370 
380 
390 
400 
410 
420 
4 3 0 
440 
450 
460 
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PRHlT PAGE 
PRINT "THE DI SPLAY LINE IS CLEARED" 

EI~D 

PRINT "THE DATA YOU ENTERED IS , 
Key$="" 
TDISP CHR:f: ( 12 ) 
RETURt~ 

" ;Key $ 
! Clear the string 
! Cleal"" thi? display 11ne 

Th1s program uses the Interrupt driven LINE MODE terminal program that 
has been previously s hown. The ON KED and TDI$P statements are added 
to show how these features may be used . 
DEF HI I T I Of IS , 

SFK 0 - Backspace 1 character . 
$FK 1 - Clear the display line and transmit the data . 
SFK 2 - D1SCOt1'1ect from thE' 1 ink 
SFV 3 - Send a " BREA K" to the remote 

I ~*~*********~+~*.*~*~**t**~**+~+**+~**********~*******.*~+~*****+******** 
DIM A$[80J,B![160] 

CDISCONNECT 4 
cco r'1 151313 
Ct'10DEL ASYNC,4 
CCONNECT 4 ; HAND S HAKE OFF 
CC ONTROL 4;ACK ON 

ON INT ~4,1 GOSUB TranShlit 
ON INT M5 , 2 GOSUB ReceIve 
0 11 KBn GOSU!; O .. ,t key 

CWRITE 4;ENDLINE 

Spin : GOTO Spin 

Trat1S'ul t: 
IF NOT CSTATC 4,2 ) 
CR EAD 4 j AI 
PPHlT A$ : 
RETURt~ 

ReceI v e : 

THEN RETUR~I 

IF NOT CSTAT ( 4,1) THEN RETURN 
CR EAD 4 ; At 
PRINT AI· 
RETURN 

OLl tkey : 
DISP 
Kbt=KBD .t 
IF tlOT LEN CK b.t ) THEIl RETURN 
IF Kb.t[1 , 1 J=CHR.t (255) THEIl Ke yct 
IF LEtl CB..r. » 150 THEil GOSUB Er~r 
B..r.=Bx;iKb..t 
TDI SP Kb.t 

I Dimension the string varIables 
Ens ure yo u are disconn ected 

I Speci f y the eCOM memory allocation 
Define the CMODEL (ALL DEFAULT S) 

t LInk is connected hel~e 

I Enable ENQ-ACK hand s ha ke 

! Int~rr upt wh~n a PROMPT i$ detected 
I Interrupt when an IN SE P 1$ detected 
1 Int errupt when a ke y IS pressed 

I Send C/ R ( OUTSEP) to host Cl am ready) 

1 Walt here for an Interrupt 

I Check for a PROMPT before contInuing 
1 Get t he v i sua 1 prompt c harac t el~ 

I PrInt the visual character Ce.g.," : ") 

1 Chec~ for an INSEP CALERTN not used) 
! Read the data from the h ost 
I Print the data from the host 

1 Clear the dI s play line 
I Get keypress da ta 
, Ensure key was entered 
, Chec ~ for~ SFK press 
I Check fot~ 150 chat~s . 160 1 S ~lAX 

I Add key data to X ffilt strlng 
I TDIS P the k e y board data 

470 PETURN 
480 Err : 
49 0 BEEP 
51313 DISP " L,lARtHtIG, 15(1 CHARACTERS EIlTERED, 160 I S THE r'lA X HlU~1 ALLOt,IED" 



10-6 ON KBD and TDISP 

510 RETURN 
520 Keyek : 
530 IF tlUf'10,bI[Z])(4 THHI Good key I Check for defined kev 
540 BEEP I UNDEFlt lED KEY MESSAGE ROUTIIIE 
550 DI$P "YOU PRESSED All Ul lDEFINED KEY" 
560 RETURt~ 

570 Goodk e~) : 

580 011 NUr'1(Kb,n2])+1 GOSUB Backsp , Clr . Dls' .B I~k 
590 RETURtl 
61)(1 Bac ks p: I 
610 IF IIOT LENfS.) THEN RETURt l I Can NOT backs pace on eMpt y line 
62(1 
630 
640 

TDISP CHRS,S)'" "&CHR'(8) 
B$=BS[l,LEtl(BS)- l l 

I Bac~space and remove unwanted char. 
I Remove unwanted char from data strlng 

PETURti 
6513 Clr: 
660 CWPITE 4;BS . EI1DLINE ~ Transffilt the data Strlng and ENDLINE 
670 B.£=" " • Cl~ar th~ data string var1able 
680 TDISP CHRS,12) • Cl~ar th~ dIsplay lIne 
690 RETUPN 
700 DISC: 
710 CDISeONllEeT 4 • Djsconn~ct from the lInk 
7213 PRINT "LINV IS DISCO/INEeTED" 
730 END 
740 Brk : 
750 CCONTPOL 4 ; BREA V • Ex ecute a "BREAK" 
760 RETURN 
77u EllD 

Note 

The TDISP state me nt is available in the HP 9845 (except HP 
9845A) 1/0 ROM as well as in the HP 98317A and 98417A Basic 
(Asynchronous) Datacomm ROMs. Whenever you record a program 
containing the TD ISP statement by executing the STORE < file 
specifier > command. if the HP 9845 is equipped wi th and lIO 
ROM , the recorded program uses the lIO 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 lIO ROM present, a MISSING ROM error message re ­
sults. To prevent this difficulty, use the SAVE statement, or remove 
the lIO 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 1/0 ROM before you program 
the computer.) If your application requires the lIO ROM as well as 
datacomm, for normal program activity, you should experience no 
difficulty. 

• 

• 

• 
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ASCII Table 
""sell 

EQUIVALENT FORMS 

Ch al , Blna' , I Oc:1 Hu 0« 
ASCII 

EQUIVALENT FORMS ASCII 
EQUIVALENT FORMS 

ct. •• . Blna· w 0,,, Un I D~c: ct..f. Bin .. , I Ocl Hu 0 .. 
ASCII 

EQUIVALENT FORMS 

Ch .... 8In ... ~ 0" H .. DO< 

NULL 000000001000 00 0 NU 
.,. .. 

00100000 I 040 20 I 32 @ 01000000 100 I 40 .., 
SP 0 1100000 '" " " 

SOH 00000001 001 01 1 5H 
, 00100001 "" 21 33 • 01000001 101 41 " · 0 11 00001 141 61 " 

STX 00000010 002 02 2 5X 
.. 

00100010 042 22 34 • 01000010 102 " .. b 01 1000 10 142 62 ,. 
ETJ< 00000011 003 OJ 3 EX • 00100011 043 23 35 C 0 1000011 103 43 61 , 0110001 1 143 63 " 
EOT 00000100 "'" '" 

, 
ET S 00100 100 (14' 24 36 0 0 1000100 '''' " oS d 0 1100 100 '" " 100 

ENO OOOO()IOI 005 05 5 EO % 00100101 04' 2S 31 E 01000101 105 45 " • 01100101 145 6S 101 

'CK 000001 10 006 06 , 
AK & 00100110 04' 26 38 F 0100011 0 "" " 10 , 0 1100110 14. 66 '02 

.ELL OOOOO LII 001 " 1 BL 00 100111 (141 21 39 G 01000111 101 " 11 • 01100111 141 61 103 

• BS 00001000 010 08 BS • 
HT 00001(101 011 " 

, 
HT 

I 00 101000 0" 28 40 H 0100 1000 110 " 12 

) OO IOHlO l 051 " " I 0 1001 001 111 " 13 

, 01101000 '" .. 1(14 

, 01101001 '" " 105 

IF 00001010 012 0' 10 IF 00 10 1010 052 " 42 J 0 100 1010 112 4A " I 01101010 152 6A 106 

VT 00001011 013 06 11 VT · 0010 10 11 053 2B 43 K 0100101 1 113 " 15 k 01 1010 11 153 68 101 

FF 00001100 01' OC 12 FF , 00101100 0" 2C " l 0 100 11 00 '14 'C 76 , 01 101100 '" 6C 108 

CR 
00001101 015 00 13 CR - 00101101 '" 20 45 M 01001 101 115 4D 11 m 01101101 15' .0 '" 

so 000011 10 016 DE 14 SO 00101110 056 " .. N 01001110 "' " " , 01101110 156 6E '10 

51 OOOOIlII 011 OF 15 51 I 00101111 051 2F " 0 01001111 111 " 1<) • 01 101111 '" 6F 111 

OLE 00010000 020 10 16 OL 0 0011 0000 060 30 " P 01010000 120 " 80 P 011 !CIOOO '" 10 112 

DCl 00010001 021 11 11 01 
, 00 110001 061 31 " 0 01010001 121 " " , 0 111 000 1 161 11 11 3 

DC2 
00010010 022 12 1B '" 

2 00110010 062 32 " R 01010010 122 " 82 , 01110010 162 12 114 
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Appendix B 

RS-232C/CCITT V24 1 

The following table provides info rmatio n about each data communications inte rface func­
tion . The pin assignments are also shown. Not all o f the functions provided by RS -23 2C are 
implemented. The functions de no ted with an * are implemented. 

RS-232C CCITT V24 

'Pin 1 101 

'Pin 4 105 

'Pin 5 106 

' Pin 6 107 

' Pin 8 109 

Pin 9 

Pin 10 

Pin 11 

'Pin 12 122 

Pin 13 121 

RS-232C / CCITT V24' 

Signal Name 

PROTECTIVE GROUND. Electrical equipmen t fram e and AC 
power ground. 

TRANSMITTED DATA . Data originated by th e te rminal to be 
transmitted via th e sending modem. 

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

REQUEST TO SEND. Indicates to the sending modem that the 
terminal is ready to transmit data. 

CLEAR TO SEND. Indicates to the term inal that its modem is ready 
to transmit data . 

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 commo n reference between the 
modem and the terminal. 

DATA CARRIER DETECT. Indicates to th e terminal that its 
modem is receiving carri er signals from the sending modem. 

Reserved for test. 

Reserved for test. 

Unassigned. 

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

SECONDARY CLEAR TO SEND. Indicates to the terminal that its 
modem is ready to transmit signals via the secondary channel. 

_ These signals are commo nly used fo r 3 wire (no modem) links. 

I lntern aUonal Telepho ne and Telegraph Consultative Committee Euro pean s tan da rd. 
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RS-232C CCITT V24 

Pin 14 

'Pin 15 

Pin 16 

'Pin 17 

Pin 18 

'Pin 19 

'Pin 20 

Pin 21 

' Pin 22 

'Pin 23 

'Pin 24 

Pin 25 

118 

114 

119 

115 

120 

108.2 

110 

125 

111 

113 

RS-232C / CCITT V24 (Cont'd) 

Signal Name 

SECONDARY TRANSMITTED DATA. Data from th e terminal to 
be transmitted by the sending modem's channel. 

TRANSMITTER SIGNAL ELEMENT TIMING. Signal from the 
modem to th e transmitting terminal to provide signal element timing 
information. 

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

RECEIVER SIGNAL ELEMENT TIMING. Signal to the receiving 
terminal to provide signal element timing information. 

Unassigned . 

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

DATA TERMINAL READY. Indicates to th e modem that the as­
sociated terminal is ready to receive and transmit data. 

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

RING INDICATOR. Signal from the modem indicating that a ring­
ing signal is being received over the line . 

DATA SIGNAL RATE SELECTOR. Selects o ne of two signaling 
rates in modems having two rates . 

TRANSMIT SIGNAL ELEMENT TIMING . Transmit clock provided 
by the terminal. 

Unassigned . 
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Modems 
The following list contains modems that have been tested with the HP 98046A Interface . 

• Bell 103J 

• Bell 103A3 
• Bell 212A 
• Vadic 3400 series 

• UDS 103J 
• Anderson Jacobson Acoustic Coupler 

• 
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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: 

• Memory Allocation 

• Memory Reclamation 

Memory Allocation 
The following should be considered when determining memory space allocation : 

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

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

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

• 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 31500. 

• The lNBUFFER 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. 

• 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-l 
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There is a simple way to determine the amount of memory required for a particular CCOM 
statement. 

l. 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: 

.MEMLlMIT 

.INBUFFER 

.TBUFFER 

The MEMLIMIT Parameter 
The MEMLlMIT 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-Iine 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 MEMLlM IT 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 amo unts 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 a ll owed to use as much as two-thirds of the 
memory space specified by the MEMLlMIT parameter while the output queue uses the 
remainder. The reverse situation exists if you are transmitting large amounts of data while 
receiving very little . 

• 
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NOTE 
The maximum amount of space used by the input queue and 
output queue combined canNOT exceed the value specified by 
the MEMLlMlT parameter. 

INBUFFER and TBUFFER Allocation 

Appendix D 0-3 

The INBUFFER parameter provides enough space' for at leas t the amount of contro l and 
data bytes specified. 

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

Datacamm Channel 
overhead overhead 

Memory Allocation 

USER MEMORY 

Input and Output Input Buffer 
queue allocation allocation 

MEMLIMIT INBUFFER 

Portion of CCOM reserved 
by one channel 

CCOM 

Trace Buffer 
allocat ion 

TBUFFER 

Increasing the MEMLIMIT parameter increases the smoothing effect between BASIC and 
the real-time opera tions 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 th e re­
mote, supplements the length of the receive queue, and allows more characters to be input 
between the " ready" (ACK or DCI) and " not ready" (no ACK or DC3) handshake signals. 

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

Increas ing CCOM provides more memory space so that you can increase th e MEMLIMIT, 
INBUFFER, or TBUFFER parameter. CCOM does not increase these parameters. 

1 The INBUFFER and TBUFFER reouire 1 byte of overh ead for ell en 10 characters that are entered . 
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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, ICOM1, COM and user memory. 

Figure 1 

User 
Memory 

>---------

CCOM 

Only CCOM allocated 

Figure 2 

User 
Memory 

----------
tCOM 

1----------

CCOM 

CCOM and tCOM allocated 

Figure 3 

User 
Memory 

1---------

COM 

--------

CCOM 

CCOM and COM allocated 

Figure 4 

User 
Memory 

---------
COM 

---------
ICOM 

---------
CCOM 

CCOM,ICOM, 
and COM allocated 

As shown in Figure I , 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. 

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

• No ICOM or Common region exists. 

or 

• SCRA TCH C has bee n 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 Assemb ly Language statement. 
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Half Duplex 
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. 

10 ! *****************~******************************************************* 
213 HALF-DUPLEX CON TR OLLE R PROGRAM 
30 
40 
50 
60 
70 

! This program shows how to transfer data using HALF-DUPLEX protocols . 
! This program utilizes the MAIN datacomm channel. 

r'les-sages at~e s ent as fo 1 lows : 
8~3 <S T X > 
90 message 
1013 < ETX > 
110 I 1 - Reception of the ( ET X> character means it is time to transmit data . 
1213 ! 2 - Tran s mission IS automat.icall y stal~ted with Ct<JRITE <S TX> . 
13 13 ! 3 - Data 1S. transmitted one 1 in€' at a time . 
1413 4 - End of transmission I S indicate d with CWR ITE { ETX ) , EOT. 
150 ! 5 - The re-mote does not echo, s o this pr' ogram provides its alom echo . 
160 
1713 Note that INSEP and OUTSEP characters are re-defined (CMODEL stateMent) 
180 ! ******************************* ***************** ************************* 
190 
21313 DHI A$[813J 
210 CCOt1 15130 
220 Et x $= CHR$ (3) 
230 Stx$=CHR$ (2) 
240 

Dimension the string variable 
! Allocate meMor y 
I ASCII ( ET X) character 
! ASC II ( STX ) \:: haracter 

2513 CMODEL ASYNC,4 ; HALF DUPLEX ,PROMPT=Et x $ ,OUT SEP=CHR$(13 )~CHR$ ( 10) ,I NSEP=CHR$ ( 
13 ) 
260 

CCONNECT 4;HANDSHA KE ON ! Connec t. tot he 1 ink 

Send : 

27~J 

280 
290 
300 IF ~lOT CSTA T ( 4 ~ 2) OR CSTAT(4,1) OR CSTAT(4 , 13 ) THE~l Receive 
31121 
32121 CREAD 4;A$ 
330 PRHll At ; 
3 40 CWRITE 4;St x $ 
350 
3613 Eflte"r data : 
370 

I Read the prompt message 
I Pt~ int he pt~ompt ( and STX if thet~e) 

! S end STX t o::. get HH'IEDIATE 1 ine cont,~ol 
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3313 LIt~PUT "EtHer data , pt~o?ss COtlTl tlUE wIth no data to gIve- 4.lp thoe- line-" . AI 
390 JF LEtleR!) THEIl Datasend I There IS data to send 
4 00 
4 113 
4 28 
430 
44 0 
4 50 
4 68 
4 70 

CWRITE 4 ; " ; " , Et xS,EOT 
GOTO RE"CE'lVe> 

DataSE"t1d : 
CWR I TE 4 ;Ax,ENDL I NE 
PR l tlT A t 
GO TO Ent~?I"data 

I Send prompt and rel,nqulsh lInE' 

• Send d~ta and C R but keep the 1 ine­
Pt"int your tr"anSI'IHlted data (ec ho) 
Get more data to transmit 

480 Receive : 
4 913 
500 
5 10 
520 
530 
5 4 0 

I F ~I OT CSTAT(4 . 1) TH EI l Send 
('PEAD 4 j A.t 
PPltH AI 
GOTO PeCE"lVe 
EIlD 

I Chec ~ fot~ Hlpt/I' data 
I GeT the 1 np~H data 
I Pt~jnt Input data (and STX It the"pe) 

Ie • +++~++++T + ++ - ~++~++ _ _ __ T _______ _ ~ ___ •• _~ _ _ + ____ _ _ ~ ___ + ___ + __ _ ___________ _ 

20 HALF-DUPLEX TEPMIIIAL PPOGPAM 
30 
4 0 ThIS program ~hoy~ how to Ir~nsr~r dat~ uSIng HALF-DUPLEX protocols . 
5£1 I Th,:; pl~ogr=lIn lHi 1 i =E"S I he r'IAl tl datacomm ch.:..rme! . 
60 
,0 
80 
90 
1 (1) 

11 0 
120 
130 
14 0 
150 
l e;O 

t' l .:ssa.~o?:.: :i1'E- so?nt :as. follows : 
",S TX 

f,I€S::;; ;,.gE' 

ETX 
1 - Po?cep l lon of tho? ETX ch.araC1€t· mE-an.= 11 IS tIme 10 tr;"flSI,ll' d.:..ta . 

I 2 - Transnljssion 15 aUTomatlcallv started ~Iith CWRITE STX. 
:3 - Data IS tr;,.nslilltled one llne~' .:.. "'lIe . 

4 - End of t,":insmIS';'lon 1'= lndlc.au:d ~Ilth CI·JRITE ET:: . EOT. 
5 - The ro?l'lot.· e doo?.;. not ,:'(ho , ":'0 Ihl'= prc.gram prCd1ld€s "'= ot.,n o?cho . 

170 ++.~++++~ + ~~+.~.~---+--- - ~ __ +++ ___ • __ + ___ • ___ *++++ ______ ~--_---_-+-----__ 
180 
190 DIl'l A.H80] 
20£1 (..COI-l 1500 
2 1 0 Et t=CHP~ (3, 

220 
230 

SI :r=CHP.r~2J 

I DI~o?nsjon the strIng varIablE 
j Al locate mo?~or~' 

I ASCII ETX character 
I ASC I I STX ch3.racter 

240 
25£1 
260 
270 
28£1 

O l ODEL ASYIIC , 4 : HALF DU P LE ~-\ , PPor'lPT=Et .r 

CCO NIIECT 4 ; HANDSHAkE ON 
CIoJRITE 4 ; EI1DLHIE . Et $ . EtIDLINE 

290 Send : 

I Conne.:1 to tho:. I inl 
I So?nd C/R 3nd relll'lqulsh Ihe ',ne 

3130 IF NOT CSTAT(4 , 2) OR CSTAT"4 , 1) OP CSTAT. 4 , 1';;) THEil Recel~'o? 
311) 
320 
3313 
3 4 0 
350 
36121 
370 
380 
390 
4 00 
4 1£1 
4 20 
430 
4 4 0 
45£1 
4 60 

CREAO 4 : A$ 
PRJtIT At ; 
CL·JPITE 4 ; St I 

LINPUT Enter your d~ta'·,A. 
CWPITE 4 ; Af,EtIDlINE . Et .r . EOT 
PPIIIT AI 

ReCo?lve : 

IF IIOT [STAT(4 . 1) THEN Send 
CPEAD 4 ; A.t 
PPINT AJ; 
GOTD PE"CE1VE" 
END 

I Read 1 he pr'QlIlp ' 
1 PI~I n1 I he- prompt 

1 S@nd STX to get 

Me::.sage­
~and STX 

11'1I'IED I ATE 
1 f I he r e " 
llnoe con lrol 

I S€nd da~a . 

I p,' , nT your 
C R , ETX, and rel€:a::.e l,ne 
tr~nsMltted dat3 (echo' 

I Ched fOl~ 1 npllt dat a 

Go?l thoe I npl.lt dat:a 
I Prl nf I npul dat 3. ~ :and STX 1 l' there' 

• 
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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 th e line. 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
121) 

130 
140 
150 
1613 
1713 
180 
190 
2013 
2113 
220 
2313 
240 
250 
260 
270 
280 
290 
300 
310 

SECO NDARY CHANNEL - HALF-DUPLEX CONTROLLER PROGRAM 

I ThIS program shows how to transfer data uSIng SECONDAPY CHAtINEL . 
t ThIS program utl1 izes the HALF-DUPLEX pt~otocols . 

f'le-ssages are sent .:is fo 1 lows : 
DRIVER2 OFF 

message 
DRIVER2 all 

- DRIVER2 controls Secondaru-Request-to-Send 
! 2 - The- controller cart trans.mil \"hen Secondar"y -Cat"ri€r-Detect 1':' try!? 
t 3 - The controller does not haVe> InItIal control of the lIne . 
I 4 - Data IS recelve-d one lInE' at a tim€'. 
I 5 - The controller does not ~ x peet any proffipts from The terminal. 
• 6 - Terminators (INSEP ~nd OUTSEP ) are rever~ed . 

• The termInal interprets our Seeondary-Request-~o-Send as Seeondary­
! CarrIer-Detect . 
• ~.~~.~*~**~**~ •• +*~.*~.~*.+~*~+*+~*.****+**+**-~ •• ~**+~.- •• +.-.*.-*. +***** 

DIM AJ(80J,BJ[160J I DI~lension the strIng varIable 
CCON 1500 I Allocate merIfOI~ ~' 

CNODEl ASYNC . 4 : HAlF DUPlEX , lNSEP=CHRJ(13) . OUTSEP=CHPJ < 13 )~ CHPJ ( 10' 

CCONNECT 4 ; HANDSHA~E Otl 
CCONTPOl 4 ; DRIYEP2 ON 

I·J r I t e : 

I Connect to the IInl 
• G,ve 111102 control TO teT~ mlnal 

IF tlOT CSTAT ( 4,12 ) OP CSTAT ( 4 . 1) THEN Re.ad 
CPERD 4: Rt t Enter input data 
PP I NT A.t; I PrInt the daTa 

320 CCONTROL 4 : DRJVER2 OFF I Take control of thE line 
330 Datag€t : LIHPUT " EtiTER DATA . PRESS 

IF tlOT lEN'BJ) THEtl 
CWPITE 4;BJ . ENDlINE 
GOTO Dataget. 

lIE", B.r. 
340 
350 
360 
370 
380 
390 

lInE" gIve : 
CI·JRITE 4 : " : " , EOT 
CCONTROl 4 ; DRIVER2 

4£u:; ~l.a It : 
410 IF CSTAT ( 4,12' THEtl '·Jalt 
420 Pead : 
430 IF NOT CSTAT(4 . 1 ) THEtl WrIte 
440 CPERD 4 j R$ 
450 PPItlT AJ 
4613 GOTO RE'~d 

4713 Et~D 

CONTHlUE I·JITH liD DATA TO RELINQUISH lJ 

I Check for data or lIne relInquIsh 
! TransmIt daTa and CP 

I Send pt'·om,.,' to the te-rmlf1al 
I Rellnquis"l lIne control I., te-rmlf1al 

I Chee~, for prompT 
I Gel the lnp~l1 daT, a 
I PrInt the- Input daT:a 
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20 
30 

SEC ONDAR Y CHANNEL - HALF-DUPLEX TERMINAL PROGRAM 

4 0 t ThIs program shows how to t.ransfer dat.a uSIng SECOND AR Y CHAtHIEL. 
50 ThIS program ut.ilizes the HALF-DUPLEX protocols . 
60 
70 Messages are sent as follows : 
8a DR I VER 2 OFF 
90 message 
100 DRIVER2 O~I 

110 1 - DRIVER2 controls Secondary-Request-to-Send 
120 2 - This terminal can tranSMIt when Secondary-Carrier-Detect IS true. 
130 I 3 - ThIS ter'fIlinal uses default IN SEP and DUI SE P. 
1413 14 - ThIS terminal has initIal control of t he linE' . 
150 ! 5 - The t~ emote doe s not echo . so this f:wogt' am provides its own echo. 
160 ! 6 - The only PROMPT IndIcatIon e xpected is a I,ne turn-around . 
170 
ISe I The controller interprets our Secondary-Request-to-Send as Secondary-
190 t Carrler-Detect . 
200 I ~*~~.~ •• **~++***¥**~.~**~_~*~+~****+~***~*******~******+********++*~***.* 
2 10 
220 
230 
240 
250 

DIM A$[80J ,B$[169J 
CCor1 150a 
C'''ODEL ASYt~C, 4 ; HALF DUPLEX 

260 CCONNEC T 4;HANDS HAKE Otl 
279 Statck : 
280 I F NOT CSTA T ( 4,1 2) THEN Statck 
298 CCONTROL 4 ; DRIVER2 OFF 
300 CWRITE 4 ; " READY",ENDLINE , EOT 
3 10 CCONTPOL 4;DRIVER2 OFF 
320 IF CSTAT(4 . 12) THEtl Wal t 
3313 I~rlte : 

I Dlrflension the string variablE? 
I Allocat~ memory 

! Connect to the 1 Ink 

I Wait for Secondary-Carrler-Det~ct 
I Get 11 ne co,"lt'~ ol 

I Send ready message and CR 
I Gi v e up 1 ine control 
I See If reMote has accE?p t ed l,ne 

340 IF tlOT CSTAT( 4,1 2) OR CS TAT ( 4,1 ) THEN Read 
350 CREAD 4;Ar 
366 DI$P A. 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
4 70 
4 80 
490 

CCONTROL 4 ; DRIVER2 OFF 
LINPUT " ENTER DATA",B..r. 
PPINT At. : Bs 
CWRITE 4;BS.ENDLINE,EOT 
CCONTROL 4 ; DRIVER2 ON 

I~a 1 t : 
IF CSTAT(4 ,1 2) THEN Wait 

Re-ad: 

END 

IF t~OT CSTAT(4 . 1 ) 
CREAD 4 ;A $ 
PRIliT AS 
GOTO RE'ad 

THEN L·Jrlte 

I Enter input data 
I Display the input data 
I Tak e control of the lIne 
I Ente r y our data for transmIssion 
I PrInt Input prompt, echo your data 
I TransmIt data and CR 
I GIve tiP 11,-.e control 

for remote to accept llne- control 

I Check for prompt 
I Get the Input data 
! PrInt the Input data 

• 
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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: 

10 
20 
30 
40 
50 
60 
70 

! ************************************************************************* 
The- fQllowit1g program i s fot~ AUTO-A~lSt~ER applicat.ioI1s . Afte-r the C~1 0DEL 

stat€,tlletot is e x €cute-d , the program waits fO I~ an int€ t~ t~U pt frOII) thi? EVEN 
s€'lect code (t he interrupt ind Icates that a ringIng signal has been 
d€'tected ) . ThE' program then branches to an interrupt servic e routine 
which €, xecutes the CCONNECT statem ent and returns to normal program 
e xecution . No CCONTROL . .. 1NTMA SK statement is required. 

S0 I ************************ +*** ****~********~***********. ******************* 
90 
teO L,ne 180 - Progl"'am waits here until the ringing interrupt is detected. 
110 Line 2113 - Ex ecutes the CCONNECT st atement . 
120 

ON INT #4 GOTO Connect" 
DIM R$[SOJ , B$[160J 

CD ISCONt'lECT 4 
CCOH 15130 
CI'10DEL ASY NC,4 

Waiting : GOTO WaIting 
I 

Connect : 
CCO Nt~ECT 4 
OFF INT #4 
CCONTROL 4 ; ACK ON 
CWRITE 4 ; ENDLINE 

! Enable interrupt 
I Dimension the strIng variables 
I Ensure yo u are dI sconnected 
I Specify memory allocation 
! Define the CMODEL 
! ST AY PUT UNTIL INTERRUPTED 

! Connect to the 1 ink ( HA~mSHRKE ON ) 
! Disable interrupts 
! Specify ENQ-ACK handshake 
! Send C/ R to the host 

13 0 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
3 10 

Promptcheck : IF NOT CS TAT ( 4,2 ) OR CST RT ( 4,1 ) THEN Readcheck 

320 

CREAD 4jA$ 
PRINT A$ ; 
LINPUT BS 
CWRITE 4;BS,ENDLINE 

I Get the prompt 
! PrInt the prompt 
I Enter your data here 
I Send data and C/ R 

330 Readcheck : IF NOT CSTAT ( 4,1 ) THEN Promptcheck 
340 
3513 CREA D 4jA$ 
360 PRINT A$ 
370 GOTO Promptcheck 
380 
390 END 

I Read data from the host 
! Print data from the host 
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No 

Autoanswer Flowchart 

CMOOEL 

Activate 
"Terminal in 

service " (O n) 

Is 
Yes Interrupt 

BASIC 

END 
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Appendix G 

Programs 
This section contains the following example programs: 

• line Mode 

• Character Mode 

• Desktop-to-Desktop 

Line Mode 
10 
20 
3£1 
40 
50 
60 
70 

The following program IS an e x ample of an interrupt drIven LINE MODE 
terminal emulator. Defaults are assumed where possible . Th is IS for 
a dIrect ( NO MODEM ) connection to an H. P. 300£1 . If a modem 15 used . 
delete "HANDSHAKE OFF" from 'he CCONNECT statement ( lIne 14 0). 

80 !' YOU "IUST PPESS THE CQtHINUE KEY TO TRANsr'1JT THE DATA! 1 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 

DIM A~[80],B$[160] 
CD ISCONtlECT 4 
GCON 1500 
CNODEl ASnlC , 4 
CCONNECT 4 : HAtlDSHAVE OFF 
CCONTROL 4 ; AC K ON 

ON INT #4,1 GOSUB Tran s mit 
Otl INT #5,2 GOSUB ReceIve 

2BB CWRITE 4 ; ENDLINE 
210 
220 Spin: GOTO Spin 
230 
240 
250 
260 
270 
280 
290 
300 
310 

Tran:Sftll t : 
IF NOT CSTAT ( 4, 2) THEil RETURll 
CPEAD 4 : At 
PRINT AS : 
LINPUT " Enter data " ,BI 
CWRITE 4 : Bt,ENDLINE 
RETURN 

320 ReceI v e : 

! DimenSIon the strIng varIables 
1 Ensure you are disconnected 
! Specify the- ceor" memor y allocatIon 
! DefIne the CMODEL ( ALL DEFAULTS ) 
• Link is connect.ed here 
tEnable ENQ-ACK handshake 

Interrupt. when a PROMPT IS det.ected 
Interrupt when an INSEP is det.ected 

! Send C/ R ( OUTSEP ) t a host ( I am r~ ed.dy) 

Walt here for an In terrupt 

t Check for a PROMPT before contInuing 
I Get the visual prompt. charact.er 
t Pt~ int the vlsl.al charactet~ ( e . g.,":") 
I Enter data . press COIH I e y to send 
t Send d~ta and C/ P ( OUTSEP ) 

330 IF NOT CST AT ( 4,1 ) 
340 CREAD 4jA$ 

THEil PETURN t Chec~ for an IllSEP (ALEPTN not used ) 
t Read the data from the host 

3 50 PRIllT Af 
360 GOTO Receive 
370 
330 EI~D 

t Pr,nt the data from the host 
J Go chec~ for more input data 
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Character Mode 
10 ! *.*****.***************.*** ·*+*~T**************************************** 
20 
30 The following program is an Interrupt driven CHARACTER MODE terminal 
4 13 emli latol~ . Th is program uses the LItlE ~1 0DE progt~ am previoLl s l y s hown. 
50 The lines that have been changed or added are highlighted . The System 
60 35 re q uires an I / O ROM for this program. This program IS for a direct 
70 (NO MO DEM) connectlon to an H. P . 313130 . If modems are used, delete 
80 HAN DS HAKE OFF from the CCONNECT statement (line 14 0 ) . 
913 *~***********************~*****~**+*****.********~~**+*****-***-****.*.** 
1130 DHI A$[1] ! ~1e-IoJ dimension statem€nt 
11 0 CD I SeONt'lECT 4 t Ensllre y ou are disconnected 
120 eCOM 15913 Speclfy th€ CeOM memor y allocatIon 
1313 CMODEL AS YNC,4 ; ALERTN=1 ! ALERTN parameter added 
1413 CemlNECT 4 ;H At'mSHAKE OFF I Link lS connected he-re 
150 CCONTROL 4; ACK ON I Enable ENQ-ACK handshake 
160 
170 
180 
185 
190 
200 
210 

ON I NT #4,1 GQSUB Transmit 
ON IN T #5,2 GOSUB Receive 
ON KED 3 GOSUB Out key 

CWRITE 4 j ENDLINE 

2213 Spin : GOIO S",n 
230 ! 
240 T t~ an$m it : 
250 I F NOT CST AT ( 4 , 2) THEN RETURN 
2613 CR EAD 4;A $ 
270 PRINT AS; 
271 RETURN 
272 Outkey : ! 
273 E$=KED$ 
274 IF NOT LEN ( BS ) THEN RETURN 
275 IF 11UM ( Bs ) ( 255 THEN Datasend 
276 CWRIT E 4;ENDlII1E 
277 RETURN 
278 Datas-end:! 
279 CW RITE 4 ; 8$ 
280 **** LINE 280 DELETED 
290 **~* LINE 290 DELETED 
30a RETURN 
310 

Receive : ! 

I Interrupt when a PROMPT ; s detected 
Interrupt ( ItlSEP or ALERTN characters) 
In terrupt wh en a k ey is pressed 

I Send C/ R (OUTSEP) to h ost ( I am ready) 

I Check for a PROMPT before continuing 
! Get t h e visua l pt~ompt chal~acto?t~ 

! P r in t the v isua l c h aracter (e . g . , ":") 

t Put k e y dat~ in strIng for output 
I Ensure key was not missed 
I TransmIt ~ey data only If ~ey 15 ASCII 
t Trans~lt a C/ R (OUTSEP ) 
t Go back to Spin 

I Tt~ ansm 1 I the ~eypress data 

! Go back to Spin 

320 
330 
3 4 9 
345 
3 46 
3 4 7 
348 
358 
360 
370 

IF NOT CSTAT(4 ,1 ) THEN RETURN I Check for INSEP or ALERTN characters 

380 

CRE AD 4 ; At · ! Read the- data ft~om the- host 
IF CSTAT(4,3 ) THEN Endprint 
PRltH At, ; 

GOTO Recei ve 
Endpt~ i !"lt : 

PRItH A. 
GOTO Rec e i ve 

END 

! Chec k fo r an INS EP 
I PI~ it·,t inpu t dat ,~ Wlt h 110 C/ R - L / F 
I Check for more lnpu t data 

I Prlnt inptH. dal, a with a C/ R - L / F 
I Check for more input data 

• 

• 

• 
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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 

Desktop Computer 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 CMODEL statement. The lNSEP 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. 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
lH, 
120 
1313 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
FER 
250 
260 
270 
280 

THIS PROGRAM IS USED BY ·" DESKTOP COMPUTER A" 
Thls program I S a line mod~ emulator . Note that you must send a PROMPT 
to the other Desktop Computer . No type of handshake is specif ied . 
EIther Desktop can initIate the conversation. 

I *~~ ~**+.****~****** ••• __ ~+_****+*++**+************~***+~+**~***.*_***~*~** 

DIM R$(80J,BS[80J,Prompt$[SO] 
Pt~om pt $= " : " &'CH R $ ( 17) 

CDISCONNECT 4 
CCOl1 151313 
CI10DEL RSYNe,4 
CCONNECT 4;HAND S HA KE OFF 
CWRITE 4 ; PromptS 

I Ilime'nsl on the str ing variables 
! Set up the PROMPT se quence 
I Ensure you are disconnected 
! Spe-cify me-wory allocat.ion 
! Define the CMODEL 
! Link is connect.E'd he-re 
I Send PROMPT to the other De~ktop 

Prohlptcheck : IF llOT CSTAT(4 . 2) OR CSTAT(4 .1 ) THEN Readcheck 

CREAD 4 ; A1 
PRItH A::f; 

I Get the PROMPT from De~ktop B 
I Print the- PR OM PT 

Datain : LINPUT "ENTER YOUR MESSAGE (S) ; PRESS CONTINUE WITH NO ENTRY TO TRANS 
CmnR OL . II J B$ 

IF LEN(BS)=0 THEN GOTO Prompts I Check for blank data (s end PROMPT) 
Ct·JRITE 4;B::f,E~lDLII~E ! Ser1d data and e r1d-of-l1ne 
GOTD Datai n ! Get more da ta 
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290 
300 
310 
320 
330 
3 4 0 
3513 
360 
370 
3813 
390 

10 
20 
30 
40 
59 
60 
70 
80 
90 
100 
110 
1213 
131) 
1413 
150 
160 
1713 
180 
190 
200 
210 
220 
230 
2413 
250 
260 
270 

P,~om pt s ! 

CWRITE 4;PromptJ 
GOTa P r Qmptch,::-c k 

I S end PROMPT to Des~top B 

R!?adchE'c k : IF ttOT CSTAT(4 ,1 ) THEN Prompt check 
CREAD 
PRIfn 

4 : A$ ! Read data from Deskto p B 
R..f. I PrlfH d3.ta ft"orfl De-skto,:. B 

GOTa Prompt c hee k 

Et~D 

THIS PROGPAM IS USED BY " DESKTOP COMPU TE R B" 
Th, s prog r am 15 a line mode emulator . 'tote that yo u must send a PROMPT 
to the other Desktop Computer . No type of hand s hale 15 speclflE'd . 
EIther DeskTOp can lt11tlatE' the conver.=.aTlon. ~iote- That the HI $EP and 
DUlSEP spE'ciflers havo? b~~n redef1ned . Thi s 1S because these spec1 fler s 
are e x pected b y DES KTOP COMPUTER A. 

t **~~~*~~******~** * *+*****+*~~**+~~****~** ***~*+~~+ ~~+*T. * •• *~**.*~*~~~~+~ 

DIM AS(S0J,Bt[80J , Promptt[S0J 
P r omptt=" : "&G HRS ( 17 ) 

GDISCOlmE GT 4 
ceO /'l 15013 

! Dimension the string varIables 
f Set up the PROMPT sequence 
t En s ure yo u are d1sconnected 
t Specif y memory al10cat.1011 

C/'10DEL ASYt'lC, 4; OU TSEP=eHRt ( 13) ~CHRJi ( Ie ) , I IlSEP=CHR$ ( 13) 

CCONNECT 4 ; HANDSHAKE OFF 
e WRITE 4 : Promptt 

t LInk I S con nected here 
I S end PROMPT to the other Deskt.op 

IF tlOT eSTA T ( 4,2 J OP CSTAT(4 . 1 ) THEN Readcheck 

CREAD 4;At 
PRINT AS; 

t Get t.he PROMPT from Deskt. o p A 
t Prln I he PRO/'IPT 

280 Datain : LINPUT " ENTER YO UR MESSAGE (S) ; PPESS CONT IN UE WITH NO ENTRY TO TRANS 
FER CONTPOL . '· , BI 
290 
3e(1 
3 10 
320 
3313 
3 413 
350 
360 
370 
380 
390 
408 
410 
420 
430 

IF LEt l ( Bt ) =G THEN GOTO Prompts 
CWRITE 4;BS,ENDLINE 
GOTD Datai n 

Pt~o mpt.s : 

I 

CWR ITE 4;P romptS 
GOTD Prompt, check 

f Check for blank data (se nd PROMPT ) 
t Send data and end-of-l Tne 
t Get more data 

t Send PROMPT to Desktop A 

Peadcheck: IF NOT CSTAT(4 ,1 ) THEN Promptch~ck 
CREAD 4;A$ t Read data from DesJ.-top A 
PRINT At I P r ltlt data from Desktop A 

GOTO Promptch~c k 

END 

• 

• 

• 
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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 98356 o 98456 o 9845C 

3. What was your level of programming knowledge before you started using this manual? 

o none o beginner o Intermediate o expert 

,r---------------------------------------------------
.: The Manual 
'1 
.1 
.I 
I 
'1 
,I 
.I 
I 

~ 
I , 
I 
I 

! 

1. Did you have any difficulty in: 

understanding material In manual? 

applying that Information? 

2. How "'(culd you rate the: 

areas covered 
depth of coverage 
examples 
indexing 
organ lza tlcn 
overall manual 

none 

o 
o 

excellent 

o 
o 
o 
o 
o 
o 

minimal 

o 
o 

good 

o 
o 
o 
o 
o 
o 

some 

o 
o 

fair 

o 
o 
o 
o 
o 
o 

What do you suggest we do to Improve the areas that you consider weak? 

considerable 

o 
o 

poor 

o 
o 
o 
o 
o 
o 

-----------------------------------------------------
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: _______________________________ _ 

~ Part No. 98046-90010 
II 
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