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Preface

This manual is intended for users of the IBM 5100 Portable
Computer with the Serial 1/O Adapter feature. This manual
assumes that you know how to operate the 5100 using the
APL or the BASIC language, and that you are familiar with
the characteristics of your 1/0O device.

Related Publications

® /BM 5100 BASIC Introduction, SA21-9216

® /BM 5100 APL Introduction, SA21-9212

® /BM 5100 BASIC Reference Manual, SA21-9217

® /BM 5100 APL Reference Manual, SA21-9213

Second Edition (January 1977)

This is a major revision of, and obsoletes, SA21-9239-0 and Technical Newsletter SN21-0260.
Extensive changes have been made to this manual and it should be reviewed in its entirety.

Changes are continually made to the specifications herein; any such change will be reported
in subseguent revisions or technical newsletters.

The document is not intended to be a performance or functional specification. It assumes
that the user has an understanding of the interrelationship among any affected systems,
machines, programs, or media.

IBM may have patents or pending patent applications covering subject matter described in
this document, including appearance design patents or applications. The furnishing of this
document does not constitute or imply a grant of any license under any patents, patent
application, trademarks, copyrights or other rights of IBM or of any third party, or any
right to refer to IBM in any advertising or other promotional or marketing activities. 1BM
assumes no responsibilities for any infringement of patents or other rights that may result
from use of this document or from the manufacture, use, lease, or sale of apparatus
described herein.

Licenses under IBM's utility patents are available on reasonable and nondiscriminatory terms
and conditions. IBM does not grant licenses under its appearance design patents. Inquiries
relative to licensing should be directed in writing to the Director of Contracts and Licensing,
International Business Machines Corporation, Armonk, New York 10504.

A Reader's Comment Form is provided at the back of this publication. If the form has

been removed, comments may be addressed to |1BM Corporation, Publications, Deparment 245,

Rochester, Minnesota 55901. Comments become the property of iBM.

© International Business Machines Corporation, 1976
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Chapter 1. Introduction

IBM 5100 PORTABLE COMPUTER SERIAL I/0 ADAPTER FEATURE
OVERVIEW

The {BM 5100 Portable Computer Serial 1/0 Adapter feature allows a variety of
external 1/0 devices to be attached to an IBM 5100, such as:

® Plotters and graphic display devices

® Card readers and/or punches

® Printers

® Instrumentation devices

Only one external 1/0 device at a time can be attached to the 5100 and the device
must supply its own power. The specifications for attaching an external 1/0 device
using the Serial I/O Adapter feature are described in Chapter 4.

The Serial 1/0 Adapter feature is the connection between the 5100 language (APL
or BASIC) and the external 1/0 device. The feature uses one of the following codes
when transmitting data to or receiving data from the external 1/O device:

® 5-bit

® B-bit (plus parity)

® 7-bit (plus parity)

® 8-bit

The 5-bit, 6-bit, and 7-bit codes are compatible with 1/O devices that use the
Baudot, EBCD (extended binary coded decimal), and ASCIl (American standard
code for information interchange) character formats, respectively. The 8-bit code
is compatible with 1/0 devices that use an 8-bit binary character format.

When transmitting data, the 5100 characters are converted into 5-bit, 6-bit, 7-bit,
or 8-bit code. When receiving data, the 5-bit, 6-bit, 7-bit, or 8-bit codes are con-

verted into 5100 characters.

Because the Serial |/0 Adapter feature interacts with the BASIC or APL language,
it cannot be used while the communications feature (if installed) is being used.

Introduction



THINGS TO KNOW ABOUT YOUR 1/0 DEVICE

You should know the answers to the following questions before using the Serial
1/0 Adapter feature. The answers to these questions will help you to specify the
correct device characteristics which are discussed in Chapter 3.

1. What code (5-bit, 6-bit, 7-bit, or 8-bit) does the 1/O device use?

2. What is the data rate (bits per second) required by the 1/0 device?

3. Does the I/0 device require an input prompting character from the 5100 to tell
it to send data?

4, What cable (modem or terminal) is used to attach the 1/O device to the 5100?

Note: See Appendix A. Set Up Procedure for information on which cable is
used.

b, For 7- and 8-bit codes only, how many stop bits (one or two) are required by
the 1/0 device (transmit operations only)?

6. For 7-bit code only, what parity (odd, even, or none) is required by the 1/0
device?

Y



GETTING STARTED

“( If the Serial 1/O Adapter feature is installed, the following procedure allows you to
use your 5100 with an external /O device:

1. Insert the tape cartridge containing the Serial 1/O Adapter program into the

built-in tape unit and execute a JMODE COM command (if you are using

. APL) or UNTIL MODE COM command (if you are using BASIC) to dis-
( play the option menu.

2. When the option menu is displayed, enter one of the following numbers or
T to select the required code:

® 5 (selects 5-bit code)

.
[ ]

6 (selects 6-bit code)

7 (selects 7-bit code)

8 (selects 8-bit code)

T (selects the Serial 1/O Adapter self test; see Serial //0 Adapter Self Test,
in Appendix A, for a description of this test)

Once the code is selected, the correct version of the Serial 1/O Adapter pro-
gram is loaded into user storage.

( ) Note: Any user-defined programs or data is cleared from the user storage
when the Serial 1/O Adapter program is loaded. Also, the storage required
for the Serial 1/0 Adapter program (approximately 4K bytes) is subtracted
from the available user storage. '

3. Now, using the 5100 language (APL or BASIC), you can:

a.” Adapt the 5100 to the requirements of the 1/O device by specifying the
appropriate device characteristics (opening the command device and
specifying the device characteristics are discussed in Chapters 2 and 3,
respectively).

b. Open the 1/0 device and perform input or output operations (opening
the 1/O device is discussed in Chapter 2). When using APL, input or
output operations are performed using an APL shared variable. When

using BASIC, input or output operations are performed using GET, PUT,
( ’ or PRINT statements or LOAD and SAVE commands.

Introduction
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EXAMPLE PROGRAMS

The APL and BASIC example programs show how 80-column records might be

read from a hypothetical 1/0 device. These example programs do not explain in -
detail how the Serial 1/O Adapter feature works; however, they will give you an

idea of how the Serial 1/0 Adapter feature interacts with the APL or BASIC

languages. Chapters 2 and 3 describe how the Serial 1/O Adapter feature works

and how to specify the device characteristics. Chapters 4 and 5 describe using the

Serial 1/0 Adapter feature with the APL or BASIC language, respectively.

APL Example Program

WRESDDITE
REST DT X
a0

B B 0 6 D 606 9 I 06 6 96 96 6 3 I 6 36 I e I 3 0B e D 6 I 96 I 3 D8 6 I I 36
SHTABLTSEH & SHARED VAaRIARLE %
e B 06 I I D606 I I 66 I I 6 TE I I IE B I I IE B I I 666 I I I 6 6 I I IE I 6 I I I 36

i
{3 29

2]
Losy "naTae
5]
FiH O 96 3 36 96 36 3 O 3 M D6 0 3 3 36 96 9 3
pE BLaERT SL00TO OTHE 170 WICE REQUIREMENTS W

{6 NN B B U0 NE N0 N6 I I I 6 B0 B I 6 06 B N 266 DM 2 6 DM 66 B I I 36 B N I 36 36 I I 2 96 MM

Ao v e .., Open the command device.

3 ST User-specified device characteristics; these device charac-
teristics are used to adapt the 5100 to the 1/0O device
requirements, such as, data rate, input prompting character,
buffer size, and so on. Chapter 3 describes each user
specified device characteristic in detail.

IATHe 0

Close the command device (by assigning 10 to the shared variable).

£

[ERLE IR R IR R R W Y I B BE B0 IE IE B0 IE 6 AW AE I B I I I M MW
fi TRAMNS] TA00 DEVICE TO THE S1040 ¥
P A 0 6 0 6 B 36 36 I I I B 36 B A 36 3 B I 36 I 36 2 B I B 96 I IE B 6 96 3 36 M I I I B I I I 3 I NI I I I I 3 3¢
fi Open the input device.

" Assign an input record to the shared variable DATA. The
UaTae ITM 330017 value of DATA is then assigned to the variable X. |
LOGP X+ DATH \

“

¥ Display the input record.

ﬁ(V/'ENH'#BTX)/LUOP~\\\\\\\ in wi
T T e This program expects the last input record to begin with

fi the characters END.
fi )
Close the input device after the last input record is received. )

[}
M Ve B 6 A YE 6 D6 A0 N I e IE I 6 B I I IE A HE 6206 I W IE I IE W0 JE A IE A6 I 66 IE I WL A0 I IEIE I I e A
a¥E RETRACT THE SHA&H VaRATEL
§ 3 A0 0 6 36 6 I D A0 MR M N6 36 A 30 A 360 I IE G I A0 I B A0 IE 0 I A I A0 I D6 I IE I I I IE W IE I IE I 6 IE I

[8VR "DaTa’
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BASIC Example Program

B W A O 3 3
s
A6 B3 9 96 3 M A3
UUHH ERE

GOS0 OPEN FLL, "A08 [”H
no&a0 PRINT FLLY |:~; SEQG L HAP L F AL DAYT T =——— User-specified device characteristics; these device
gn7o CLOSE FlL characteristics are used to adapt the 5100 to the
goen RrEM 1/0 device requirements, such as, data rate, input
goen . prompting character, buffer size, and so on.
glao Chapter 3 describes each user-specified device
0110 characteristic in detail.

0la0
(134
N
0150
01 &0
gi17o
0180
a1y
o200

Open the command device.

6666 TE B D D6 I I DI I A3 I I U6 D6 U I 3 36 3 36 96 96 6 9 3 3 36 3 26 96 3 ¢
BrFOR INPUT OPERATION

R IR R IR R R BB IR R L L R R R R R I R L L

B3 6 96 H 33 I 2 26 6 399
2 3 700 DEVIG

P 6 6 36 06 36 06 36 6 36 36 36 36 23N

FlLa, a2 I

H IQI i}lv**t .'i {i

LR R R IR R RO R R R R R R

W

6 B 6 B 3606 G 6 6 I6 06 I 96 I3 A6 36 B B B0 36 W 96 36 9 6 36

- / Assign the input record to the referenced variables.
GET % - \ .,
l ITNT § ; o e DisPlay t e input recor

lF A ENT JLliLJ 0760 <________-————-Th|sprogran1expectstheIastlnputrecordto begin
with the characters END.

U o ( J [I
QA0 PEPE 269030 36 96 30 36 3 5 36 SRR IR LR IR R D R SR O SR I L o L TR SR L R
(AL ] : AR END THE

REM
CLOSE FlLZ2
0350 EMD

Introduction 5



Chapter 2. How The Serial 1/0 Adapter Feature Works

The following sections contain information about:

The 5-, 6-, 7-, and 8-bit codes

The input and output process arrows

The timing requirements

Loading IMFs (internal machine fixes)

The buffers

The input new-line and input end-of-block characters
The output new-line and output end-of-block characters

The device addresses (opening the command and 1/0O devices)

You should be familiar with this information when using the Serial 1/0 Adapter
feature.

HOW THE 5-, 6-, AND 7-BIT CODES ARE USED

The B-bit, 6-bit, or 7-bit codes can represent Baudot, EBCD, or ASCI| characters,
respectively. However, internally the 5100 does not use these codes {(characters).
For output operations, the 5100 characters are converted into 5-, 6-, or 7-bit codes
that are then transmitted by the 5100. For input operations[the 5-, 6-, or 7-bit
codes received by the 5100 are converted to 5100 characters.



C

This conversion is done using the translation tables provided by the Serial 1/0
Adapter program. The translation table contains the 5100 character and the
equivalent 5-, 6-, or 7-bit code. The following illustration shows a 5100 character
converted to 7-bit code and transmitted to a graphic display device.

7-Bit Code
[ Transmitted

|
|
(—] >(A )

\ The translation table In this case, the 1/0

>
Translation
4 Table

converts the 5100 device displays the
character into 7-bit ASCII character
code equivalents of the
The 5100 internal code transmitted 7-bit
for the character A code
5100 User Storage Serial 1/0 Adapter Graphic Display
Feature Device

How the Serial 1/0O Adapter Feature Works
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When the 5100 receives codes that contain parity or stop bit errors, these codes
are converted into @ (O-U-T) characters. When transmitting data, untranslatable
characters are transmitted as blanks (5- and 6-bit codes) or as all one bits (7-bit
code).

5-Bit Code Translation Tables

There are two b5-bit code translation tables, one for input and one for output. The
input table specifies the 5100 character to use for each b-bit code received, and the
output table specifies the 5-bit code to transmit for each 5100 character.

The 5-bit code input and output translation tables can be modified. See Change
The Output Translation Table and Change The Input Translation Table in Chapter
3 for information on how to change these tables.

6-Bit Code Translation Tables

There are four 6-bit code transiation tables, an input and an output table for the
APL language and an input and an output table for the BASIC language. Depending
upon which translation table (APL or BASIC) is specified, the input table specifies
the 5100 character to use for each 6-bit code received, and the output table specifies
the 6-bit code to transmit for each 5100 character.

The 6-bit code input and output translation tables can be modified. See Change
The Output Translation Table and Change The Input Translation Table in Chapter
3 for information on how to change these tables.

7-Bit Code Translation Tables

There are two 7-bit code translation tables, one for input and one for output. The
input table specifies the 5100 character to use for each 7-bit code received, and
the output table specifies the 7-bit code to transmit for each 5100 character.

The 7-bit code input and output translation tables can be modified. See Change
The Output Translation Table and Change The Input Translation Table in Chapter
3 for information on how to change these tables.
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HOW THE 8-BIT CODES ARE USED

The 8-bit codes can represent 256 different binary values. To generate all 256
combinations, you must use the hexadecimal representation of the 8-bit codes.

Note for BASIC users: Hexadecimal constants (for example, A$ = X‘F9’) are not
used to enter the hexadecimal representation.

The hexadecimal representation of the 8-bit code is two characters from 0 through 9
or A through F. The decimal values and binary values for the characters A through

F are:
Character Decimal Value Binary Value
A 10 1010
B 11 1011
C 12 1100
D 13 1101
E 14 1110
F 15 1111

The 8-bit code is divided into two 4-bit parts, with each part represented by a single
hexadecimal character. The hexadecimal character is determined as follows:

I 8I 4 I 2 I 1|<———4bitsofan8-bitcode

\\// The decimal value for each of the 4 bits when

determining the hexadecimal character

1 0 1 0 | < The decimal values of each one bit are added
1 0 together to determine the hexadecimal charac-
2 ter that represents the 4 bits
0
8

10 = Hex A-~—The hexadecimal character A represents
the decimal value 10

How the Serial 1/0 Adapter Feature Works
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The following illustration shows an 8-bit code with a hexadecimal representation

of F2:
Part 1 Part 2

1 1 1 1 0 0 1 0

{ }

L 1 0

2 2

4 0

8 o
5=F 2

Y

When transmitting data, the 5100 converts two characters (which must be the
hexadecimal representation of 8 bits) into the 8-bit code. When receiving data, the
5100 converts the 8-bit code into two characters (which are the hexadecimal
representation of the 8 bits). This conversion is done using a translation table
provided by the Serial 1/O Adapter program. The translation table contains the
two-character hexadecimal representation of the 8-bit code. The following illustra-
tion shows two 5100 characters converted to 8-bit code and transmitted to a
graphic display device (in this case, the 1/0 device recognizes this 8-bit code as the

character 2):

In this case, the
1/0 device dis-
plays the character

8-Bit Code -
Transmitted

[
|
m ./

1111J0 010]

T

The transiation ta- '

| Translation
Table

)

\

\

hexadecimal rep-
resentation into

ble converts the /r

The 5100 internal
code for the
characters F and 2

8-bit code

Graphic Display
Device

10

Serial 1/0 Adapter

Feature I

5100 User Storage
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The following example shows how the hexadecimal representation of an 8-bit
code is entered using the APL and BASIC fanguages:

e An APL shared variable
e CFLFR2FES

T
11110001 {1111 0010 [ 1111 0011 |~— The equivalent 8-bit code

e

PRINT FLL: TFLF2FE
A BASIC PRINT statement
Note: A BASIC PUT statement should not
be used when using 8-bit code.
Notes:
1. When transmitting data, two 5100 characters are converted to an 8-bit code,
unless:

a. One of the characters is not a valid hexadecimal character (0-F). In this case,
an 8-bit code of all ones (hex FF) is transmitted.

b. There is an odd number of characters in the record to be transmitted. In this
case, an 8-bit.code of all ones (hex FF) is transmitted for the last (odd)
character in the record.

2. When receiving data, each 8-bit code is converted into two 5100 characters,
unless:

a. The 8-bit code has an error (for example, stop bit error). In this case, the
8 bit code is converted into two T (O-U-T) symbols.

b. The 8-bit code represents an input new-line or input end-of-block character.
See Input New-Line and Input End-of-Block Characters in Chapter 2 for
more information about what happens when an input new-line or input end-
of-block character is received.

How the Serial 1/0 Adapter Feature Works
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INPUT AND OUTPUT PROCESS ARROWS

During input or output operations, one of four arrows (<~ 4+ ) is displayed to
indicate the status of the input or output operation. When using the APL
language, the arrows are displayed in the upper right corner of the display screen.
When using the BASIC language, the arrows are displayed in the lower right
corner of the display screen. These arrows indicate the status of the input or
output operation as follows:

Arrow Meaning

<« The 5100 is receiving data from the input device. This arrow
moves in a back-and-forth motion as characters are received.

> The 5100 is transmitting data to the output device. This arrow
moves in a back-and-forth motion as the characters are transmitted.

4 If in modem mode, the 5100 is waiting for the input device to
request to send data (turn on request to send [RTS]). If in
terminal mode, the 5100 is waiting for the output device to indi-
cate it is ready for the transmitted data (turn on clear to send
[CTS]).

N If in modem mode, the 5100 is waiting for the input device to
stop requesting to send data (turn off request to send [RTS]). If
in terminal mode, the 5100 is waiting for the output device to stop
indicating it is ready for the transmitted data (turn off clear to
send [CTS]).

Note: These arrows are not displayed if the IN PROCESS light is on.

TIMING REQUIREMENTS

The user has the responsibility for determining that the timing requirements of the
external 1/0 device can be met when other IBM 5100 input and/or output opera-
tions or computations are interleaved with the 1/0 device operation. Typical input
or output operations take 300-600 milliseconds besides the actual data transmission
time. Transmitting and receiving data through the Serial 1/0 Adapter feature can-
not be done simultaneously or overlapped with other 5100 operations.



LOADING IMFs

i( If IMFs (internal machine fixes) are required when using the Serial 1/O Adapter
feature, the IMFs must be loaded after the Serial |/O Adapter program is loaded.
If you attempt to load the Serial |/O Adapter program and IMFs are already loaded,
the program will not load and the message IMFS LOADED PRESS EXECUTE
is displayed. In this case, you can do one of the following:

( ’ 1. Press RESTART, load the Serial 1/O Adapter program, and then load the
: required IMFs,

2. Press EXECUTE. The 5100 will return to the APL or BASIC language.
See /IBM 5100 APL Reference Manual, SA21-9213, or IBM 5100 BASIC Reference
( Manual, SA21-9217, for information on how to load IMFs.
IF THE SERIAL 1/0 ADAPTER PROGRAM IS ALREADY LOADED
If you attempt to load the Serial 1/0 Adapter program and one of the four versions
of the Serial 1/0 Adapter program is already loaded, the program will not load

(that is, the version of the program already loaded will not be replaced) and the
following message is displayed:

ALREADY LOADED

PRESS T FOR TEST OPTION
EXECUTE FOR RETURN

( In this case, you can do one of the following:

1. Press EXECUTE. The 5100 will return to the APL or BASIC language and
you can use the version of the Serial 1/O Adapter program already loaded.

2. Press RESTART and load another version of the Serial 1/0 Adapter program.

3. Press T to select the Serial |/O Adapter self test.

(.“WYK

How the Serial 1/O Adapter Feature Works 13
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THE SERIAL 1/0 ADAPTER BUFFER

The serial 1/0 adapter buffer is part of the 5100 user storage and is reserved
for input and output operations. During output operations, records are
placed in the buffer until the data is transmitted. During input operations,
records are received by the 5100 and placed in the buffer. After the 5100 is
through receiving data, it then uses the data in the buffer. The following
iltustrations show the flow of data for input and output operations:

Output Operations

5100 User Storage

Serial 1/0 Adapter Feature

/ 1/0 Device

~

Buffer

A
Data

Translation
Table

Data is placed in the
buffer using:

An APL shared variable

A BASIC PRINT or PUT statement
A BASIC SAVE command




Input Operations

/ 5100 User Storage

y 4
Serial 1/0 Adapter Feature
1/0 Device
c
o
Buffer .~ ® 2 D
2 ta
< § ﬂ a
'._

Data is removed from
the buffer using:

An APL shared variable
A BASIC GET statement
A BASIC LOAD command

The size of the buffer determines how much data can be placed in the buffer at any
given time. When the device characteristics (see Chapter 3) are being specified, the
Serial 1/0 Adapter feature always sets the buffer size to 204 bytes. The buffer size
for input or output operations can be specified (see Set /nput Buffer Size or Set
Output Buffer Size in Chapter 3); however, the Serial 1/O Adapter feature always
allocates at least 204 bytes for APL. output operations and for BASIC SAVE opera-
tions. The maximum buffer size depends on the amount of available user storage.

Note: When using 8-bit code (see How the 8-Bit Codes Are Used in this chapter),
two bytes of the buffer are required for each 8-bit code transmitted or received.

How the Serial 1/0O Adapter Feature Works
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INPUT NEW-LINE AND INPUT END-OF-BLOCK CHARACTERS

The input new-line and input end-of-block characters are characters (representing
5-, 6-, 7- or 8-bit codes) that have a special meaning when received by the 5100.
These characters are used by the Serial |/0O Adapter feature as follows:

® The input new-line character indicates that a complete record was received. This
character is translated into the 5100 code for end of record and placed in the
buffer.

® The input end-of-block character indicates that a complete block (one or more
records) of data was received. This character is translated into the 5100 code for
end of buffer and placed in the buffer.

If the input new-line and input end-of-block character both represent the same
5-, 6-, 7-, or 8-bit code, this character is translated into both 5100 codes for end of
record and end of buffer when it is received.

Unless you specify otherwise, the 5100 character equivalent of the input new-line
and input end-of-block characters are:

Input Input
Code New Line End of Block
5-bit c (carriage return) c
6-bit 7 (end of transmission) ¥
7-bit c (carriage return) c
8-bit 8D (carriage return) 8D

Note: If you are using the BASIC language, the 5100 characters not shown on the
keyboard are described under Special Characters in Chapter 5.

See Set Input New-Line Character and Set Input End-of-Block Character in Chapter

3 for information on how to specify input new-line and input end-of-block characters.

=
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INPUT END-OF-RECORD AND END-OF-BUFFER CONDITIONS

The 5100 takes the following actions when an input new-line character,
input end-of-block character, or the physical end of buffer is encountered when

receiving data.

Note: See Set Enable/Disable Input New-Line and Input End-of-Block Characters
in Chapter 3 for information on disabling the actions normally taken by the 5100
when an input new-iine or input end-of-block character is received.

Condition

An input new-line
character is received
(indicating end of
record).

An input end-of-block
character is received

(indicating end of data).

A character that repre-
sents both an input
new-line and input
end-of-block character
is received.

Only two positions
remain unused in the
buffer.

Action Taken

The 5100 code for

end of record (hex E3)
is placed in the buffer
and the 5100 continues
receiving data.

The 5100 code for end of
buffer (hex FF) is placed
in the buffer and the 5100
continues receiving data.

Graphic Representation
of the Buffer

Next Record
yi et A 4
C_ I §4 ]
'3 L4 L o
" Received
Record Hex E3

' W | —

Received /
Record_'/ Hex FF

Note: If the input prompting
mode is specified, the 5100 sends an
input prompting character after the
hex FF is placed in the buffer,

The 5100 codes for end
of record and end of
buffer are placed in the
buffer and the 5100
stops receiving data.

The 5100 codes for end
of record and end of
buffer are placed in the
last two positions of
the buffer and the 5100
stops receiving data.

The remaining portion
of the buffer is unused.

9T =3 ¢

]

Receivei/ I:Hex FF
Record Hex E3
End of Buffer ———;
p;
Oy — ]
Received Record 7 /
Hex E3

Hex FF

How the Serial /O Adapter Feature Works
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The following conditions apply to BASIC only:

Graphic Representation

Condition Action Taken of the Buffer
Character mode (F/C,

see Set Character or

Numeric Mode in

Chapter 3) is being

used and one of the

following conditions

occurs:

® An input new-line
character is
received

.

L

/ L
A single quote is placed [ \ & F |
in the buffer, followed 7

% ‘\
by the 5100 codes for Hex FF=
end of record and end Received
of buffer, and the 5100  Record
stops receiving data.

® Only three posi-
tions remain un-
used in the buffer

Hex E3
Single Quote

/

An input end-of-block
character is received

and the input new-line
and input end-of-block

The 5100 code for end
of buffer is placed in
the buffer (without
the single quote or end

T

L

-

7

Received T

Record

characters are not Hex FF
specified as the same

character

of record code) and
the 5100 stops receiv-
ing data.

Note: This will cause
an error condition;
therefore, an input
end-of-block charac-
ter that is not equal
to the input new-line
character should not
be used when the
character mode (F/C)
is used.

Received Record
The 5100 codes for
end of record and l ” (
end of buffer are
placed in the buffer in
positions 65 and 66,
because BASIC
source programs are
limited to records
equal to or less than
64 characters.

A BASIC source pro-
gram is being loaded
from an input device
and an input new-line
character is received.

Position 66
Hex FF
Position 65
Hex E3



OUTPUT NEW-LINE AND OUTPUT END-OF-BLOCK CHARACTERS

The output new-line and output end-of-block characters are characters (represent-
ing 5-, 6-, 7-, or 8-bit codes) that normally have a special meaning when transmitted
to an output device (for example, to indicate a carriage return or line feed). These
characters are transmitted when the following conditions occur:

1. Both an output new-line character and an output end-of-block character are
transmitted when the 56100 code for end of record (hex E3) is encountered
in the buffer.

2. An output new-line character or output end-of-block character is transmitted
when the equivalent user-specified 5100 character is encountered in the
buffer.

3. For BASIC only, if no output new-line or output end-of-block character was
previously transmitted and the physical end of buffer is reached, output
new-line and output end-of-block characters are transmitted. However, if one
or more of these characters was previously transmitted, they are not trans-
mitted when the physical end of buffer is reached.

Note: For conditions 1 and 3, if the output new-line and output end-of-block
characters are both represented by the same character, only one character is
transmitted to the output device. This transmitted character represents both a
new-line and end-of-block condition.

Unless you specify otherwise, the 5100 character equivalent of the output new-line
and output end-of-block characters are:

Output Output
Code New Line End of Block
5-bit c {carriage return) n (line feed)
6-bit I {new line) I (new line)
7-bit c (carriage return) n (line feed)
8-bit 8D (carriage return) 0A (line feed)

Note: If you are using the BASIC language, the 5100 characters not shown on the
keyboard are described under Special Characters in Chapter 5.

See Set Output New-Line Character and Set Output End-of-Block Character in

Chapter 3 for information on how to specify output new-line and output end-of-
block characters.

How the Serial /O Adapter Feature Works
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OUTPUT END-OF-RECORD AND END-OF-BUFFER CONDITIONS

The 5100 places end-of-record (hex E3) and end-of-buffer (hex FF) codes in the
buffer for the following conditions:

For APL Operations:

® An end-of-record code is placed after each record assigned to a shared
variable.

L, r——-——l—’BUffef
SHAREIAVARTARLE  RECORD [ ) Y[recorp]] )} |
o ~~Hex E3

® An end-of-buffer code is placed in the buffer when an empty vector is
assigned to the shared variable.

, r———-—————Buffer
L 4 A
SHAREDAVARTARLE« 0 | § ) |RECOR \\ |
7 7 7 7
Hex FF
Hex E3

For BASIC Operations:

® An end-of-record code is placed after each record generated with a PUT
statement.

r————a ff

e e v g peee e pen g ~ £ 4 £ e

PUT FL1, ' RECORD | : (T recoro T ¢ ]
Hex E3

® A PRINT statement contains the end-of-record and/or end-of-buffer codes.

r—-————Buffer
A EEFF ¢ —
PRINT FLL, ARG ; A% fascl] 3y |
Hex E3FF
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The 5100 takes the following actions when an end-of-record code, end-of-buffer
code, or physical end of buffer is encountered when transmitting data:

Note: See Set Enable/Disable Output New-Line and Output End-of-Block
Characters in Chapter 3 for information on disabling the actions normally taken
by the 5100 when an end-of-record code (hex E3) or end-of-buffer code {(hex FF)

is encountered when the 5100 is transmitting data.

Condition Action Taken

The 5100 code for end  Output new-line and

of record is encountered. output end-of-block
characters are trans-
mitted before the
5100 transmits the
next record.

The 5100 code for end The 5100 stops trans-

of buffer is encountered. mitting (without trans-
mitting an output new-
line or output end-of-
block character). Any
remaining data in the
buffer is not transmitted.

The physical end of For APL operations, the

the buffer is reached. 5100 stops transmitting
(without transmitting an
output new-line or out-
put end-of-block charac-
ter).

For BASIC operations, if
no output new-line or
output end-of-block
characters were previously
transmitted, these charac-
ters are transmitted and
the 5100 stops transmit-
ting. However, if output
new-line and/or output
end-of-block characters
were previously trans-
mitted, the 5100 stops
transmitting (without
transmitting an additional
output new-line or output
end-of-block character).

Graphic Representation
of the Buffer

Next
Record Record

A v —

L4

\Hex E3

- Any remaining data
is not transmitted.

!

3

7

($T —s

\Hex FF

L
) i
The buffer does not

contain any hex E3 or
hex FF characters

L S —

The buffer contains
5100 end-of-record
codes that cause out-
put new-line charac-
ters to be transmitted.

Note: If the output new-line and output end-of-block characters are both represent-
ed by the same character, only one character is transmitted to the output device.
This transmitted character represents both a new-line and end-of-block condition.

How the Serial 1/O Adapter Feature Works
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OPENING THE COMMAND AND 1/O DEVICES

The Serial 1/0 Adapter feature requires special device addresses to open the oo
command and 1/0O devices before any input or output operations can be performed. K 0
Following is an example of opening the command device before specifying the de-

vice characteristics (see Chapter 3) using the APL and the BASIC languages:

In APL, a shared variable must be used when opening
a device, oo

AT OUT n 01 TYPE=T" o

OPEM FLL AR, 0UT

Command Device Address

\In BASIC, an OPEN statement must be used when

opening a device. N

Note: The command device is not an external hardware device; instead, the com-
mand device address refers to a part of the 5100 user storage where the values of
the specified device characteristics are stored.

See Chapters 4 and 5 for more examples of opening the devices using the APL or
BASIC languages, respectively.

For APL

Device Address Description Use

31 Command device  Specifying the user device characteristics.

32 Output device Transferring data to the 1/O device
{output operation).

33 Input device Transferring data from the 1/O device
(input operation).

34 Output device Transferring data to the 1/0 device

(output operation).

Notes About Device Addresses 31, 32, and 34:

1.

When device address 32 is specified, the data assigned to the shared variable
is not transferred to the 1/O device until the buffer is full or the output device
is closed (assign 10 to the shared variable).

When device address 31 or 34 is specified, each time data is assigned to the
shared variable, the data is immediately transferred to the output device.

You can transfer multiple records to the 1/0 device faster using device address 34
rather than device address 32.



(‘ww

C

For BASIC

Device Address

A08

A02

A04

A20

A40

Description
Command device

Input device

QOutput device

Input device

Output device

Use

Specifying the user device characteristics.

Transferring data from the 1/0 device

using a GET statement (input operation).

Transferring data to the 1/0 device using
a PUT or PRINT statement (output
operation).

Loading a BASIC program from the 1/0
device using a LOAD command (input
operation).

Listing or punching a BASIC program on
the 1/0 device using a SAVE command
(output operation).

Note: Device addresses A20 and A40 can also be used for input/output operations
using PUT, PRINT, and GET statements. However, it is recommended that these
device addresses only be used for loading, listing, or punching a BASIC program.

How the Serial 1/O Adapter Feature Works
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Chapter 3. User-Specified Device Characteristics

24

The user-specified device characteristics specify control information about the 1/0
device to the 5100. These characteristics are specified in a character constant with
a comma separating each characteristic.

Note: Blanks must not be used as separators in the character constant.

Some device characteristics have a default value that is used if you do not specify
that device characteristic. The device characteristics can be specified in any order
and at any time the command device is open. Following are examples of specify-
ing several device characteristics using the APL and the BASIC languages:

In APL, the device characteristics must be assigned
to a shared variable.

fe T/, RS FEND, P/ kY

L—»;——Device characteristics must be separated by commas.

FRIMNT FlLi, "IA782, BA9400, P/ !::.l

\ In BASIC, the device characteristics must be specified

using a PRINT statement.

See Chapters 4 and 5 for more examples of specifying device characteristics using
the APL or BASIC languages, respectively.



SET INPUT BUFFER SIZE

The 5100 input buffer size should be set to the size of the largest record to be
received plus two. The two extra bytes allow the 5100 to place an end-of-record
and end-of-buffer code after the received record.

SYNTAX I/n
where n is an integer greater than 2 specifying the input buffer size.

Note: If the input buffer is not set large enough, loss of data can occur.

5-bit 6-bit 7-bit 8-bit

Default Values |204 | 204 | 204J 204 |

SET OUTPUT BUFFER SIZE

The 5100 output buffer size should be set to the size of the largest record to be
transmitted.

The 5100 takes the following actions when an entire record cannot be placed in
the output buffer:

® For APL output operations using device address 32, the remaining portion of
the record is placed in the output buffer after the data already in the buffer is
transmitted.

® For APL output operations using device address 34, an EXCEEDS MAXIMUM
RECORD LENGTH error message is displayed and no data is transmitted.

® For BASIC output operations, the remaining portion of the record is placed
in the output buffer after the data already in the buffer is transmitted.

Notes:

1. For APL output operations and BASIC SAVE operations, the Serial |/O Adapter
feature always allocates at least 204 bytes for the output buffer.

2. When this device characteristic is specified and the output device is open, the
output buffer size is not changed. In this case, the output device must be closed
and then opened again before the output buffer size is changed.

SYNTAX O/n
where n is an integer greater than 2 specifying the output buffer size.

5-bit 6-bit 7-bit 8-bit

Default Values [204 [ 204 [204 | 204 |

User-Specified Device Characteristics
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SET DATA RATE

The data rate specified depends on the requirements of the attached device. The
data rate can be set from 20 bps (bits per second) to:

2400.5 bits per second when using 5-bit code
9600.5 bits per second when using 6-, 7-, or 8-bit codes
Also, the data rate can be specified to a half cycle, for example, 134.5 bps.
SYNTAX R/n [.5]
where n is a positive number specifying the data rate.

5-bit 6-bit 7-bit 8-bit

Default Values | 76 1345 [ 110 [ 110 |

»



SET CHARACTER OR NUMERIC MODE
( (Only for BASIC input operations using a GET statement.)

When performing input operations with character-only data, you can specify that
the data is to be automatically placed in the buffer in 18 character blocks with each
block enclosed in single quotes and separated by a comma. This allows any
"~ character-only data to be read with a GET statement by automatically providing
( the necessary delimiters (single quotes and commas).

SYNTAX F/ {ﬁ}

where:

(_ - ® C (character mode) specifies that the data is to be automatically
blocked into 18-character blocks.

® N (numeric mode) specifies that data is not to be automatically
blocked into 18-character blocks. In this case, the necessary

delimiters must be provided as part of the input data.

5-bit  6-bit 7-bit 8-bit

DefaultValues [N | N [ N [ c |

t——The F/N device characteristic
cannot be specified for an 8-
( bit code.

Note: When using the character mode (F/C), be sure the input buffer size (see Set
Input Buffer Size in this chapter), is set large enough to contain the additional
quotes and commas. The buffer size can be determined by the following formula:

SIZE = RECORD + QUOTES + COMMAS + 2

where:

® RECORD is the size of the input record. (For 8-bit code, the size of the
input record is 2 times the number of 8-bit codes received.)

( ® QUOTES is the number of single quotes required to separate the record into

3 18-character blocks. This value can be obtained by dividing RECORD by 9
(if the result contains a fraction or odd number, round up the result to the
nearest even whole number).

® COMMAS is the number of commas required to separate each 18-character

block. This value can be obtained by dividing QUOTES by 2, then sub-
p tracting 1 from the result.

User-Specified Device Characteristics
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SET PROMPTING OR NONPROMPTING MODE

The prompting mode is specified when the input device requires an input
prompting character before sending data to the 5100. When the prompting mode
is specified, the 5100 automatically transmits the input prompting character (see
Set Input Prompting Character) each time it is ready to receive data.

When prompting mode is specified, the 5100 transmits the input prompting
character to the 1/0 device to indicate that the 5100 is ready to receive data.
During the transmission of the input prompting character, the 5100 becomes ready
to receive data, thus eliminating any transmit-to-receive transition time.

Following are two examples of using the [ (break or long space character) in
prompting mode:

1. Assume the 5100 is attached to another system that must receive a break
before transmitting its own input prompting character. In this case, the
5100 input prompting character is set to £}, When the 5100 requests input
from the other system, the [§] break is transmitted and the other system
responds with its own input prompting character. Now, the 5100 can
transmit data to the other system.

2. (APL only) Assume the 5100 is receiving data from an |/O device that
terminates transmit mode when a break is received. In this example, you
want to stop receiving data before the 1/0 device is ready to stop transmitting
data. If you press CMD O (the 0 key on the right side of the keyboard),
the 5100:

a. Stops receiving data from the 1/0 device
b. Closes the 1/0 device
c. Assigns an empty vector and 0 O return code to the shared variable

Also, in this example, assume you are using an APL user-defined function
that contains statements to transmit a break by setting the input pro.mpting
character to [ , opening the 1/0 device for input, and requesting input
(transmits the input prompting character). After you have pressed CMD 0,
the APL user-defined function can check the shared variable for an empty
vector and 0 0 return code. When these conditions are met, the APL function
should branch to the statements required to transmit the input prompting
character.

Since the input prompting character is also the break character, the 1/0
device terminates transmit mode. The 5100 then waits for an end of trans-
mission character from the 1/0 device or, if specified, a receive timeout (see
Set Receive Timeout in this chapter). After one of these conditions has
occurred, the 5100 can transmit data to the 1/O device.



SYNTAX H/{;}

‘ ‘. where:

® P (prompting mode) specifies that the 5100 will transmit an
input prompting character

. ® N (nonprompting mode) specifies that the 5100 will not transmit
( an input prompting character

5-bit 6-bit 7-bit 8-bit

Default Values IN I P [ N [ N ]

("‘ : SET INPUT PROMPTING CHARACTER
If the H/P (prompting mode) device characteristic is specified, the 5-, 6-, 7-, or 8-bit
code that is equivalent to the specified 5100 character in the output translation
table is used as the input prompting character.
SYNTAX C/p

where p is the specified 5100 character

5-bit  6-bit 7-bit  8-bit

( DefaultValues [ & [ v+ [ + [ 11 ]

User-Specified Device Characteristics 29
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SET MODEM, IGNORE, TERMINAL, WAIT, OR SET MODE

The 5100 must operate in one of five modes (modem, ignore, terminal, wait, or
set) when using the Serial 1/O Adapter feature. These modes determine the con-
ventions used by the 5100 when:

® Making a request to send data to the |/O device (turning on request to send
[RTS])

® Indicating it is ready to receive data from the /0 device (turning on clear to
send [CTS])

Following is a description of the conventions used in each mode:

® In modem mode, the 1/O device must first request to send data (turns request
to send on), then the 5100 indicates when it is ready to receive the data (turns
clear to send on}. The 5100 turns clear to send off only after the 5100 code
for end of buffer is placed in the buffer and the /O device turns request to send
off. -

® In ignore mode, the 5100 does not check for a request to send before indicating
whether or not it is ready to receive data. The 5100 turns clear to send on when
it is ready to receive data and turns clear to send off when the 5100 code for end
of buffer is placed in the buffer.

® |n terminal mode, the 5100 requests to send data (turns request-to-send on),
then waits for the /O device to indicate when it is ready to receive the data
(turns clear to send on). After the /O device indicates it is ready to receive
data, the 5100 begins transmitting.

® In wait mode, the 5100 requests to send data (turns request to send on), then
waits for the 1/0 device to indicate when it is ready to receive data {turns clear
to send on). After the 1/O device indicates it is ready to receive data, the 5100
begins transmitting. (However, in this mode, four extra stop bits are added to
allow the receiving device time to turn clear to send off.) As the 5100 is trans-
mitting data, if the 1/0O device turns clear to send off, the 5100 stops transmitting
and waits for the /0 device to turn clear to send on again.

The wait mode allows the 1/0 device to control the data transfer from the 5100.

For example, assume you have a printer that turns clear to send on and receives
data. However, when the data for one print line is received, the printer turns

clear to send off and prints the data. After the data is printed, the printer turns clear
to send on again and receives another line of data. In this case, the wait mode causes
the 5100 to stop transmitting data and wait as the printer prints each line.



® in set mode, the 5100 sets the request-to-send or clear-to-send indication on
( and ignores any request-to-send or clear-to-send indications from the 1/0 device.

Note: Ignore, set, and wait modes are useful when the 1/0 device does not conform
completely to the EIA RS232C /CCITT V.24-V.28 specification.

M
i |
( , SYNTAX K/ T
' w
S
where:
( ® M specifies modem mode.

® | specifies ignore mode.
® T specifies terminal mode.

® W specifies wait mode.

® S specifies set mode.
5-bit 6-bit 7-bit 8-bit
Default Values | M M M M
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SET RECEIVE TIMEOUT

This user-specified device characteristic allows you to specify the approximate
number of seconds (from 1 to 300) the 5100 will wait for the input device to
transmit data. |f the input device does not transmit data to the 5100 within the
specified time, the 5100 code for end of record (hex E3) and end of buffer (hex
FF) is placed in the buffer and the 5100 stops receiving data.

For APL operations, if there is no data in the input buffer and the input device
does not transmit data to the 5100 within the specified time, the data returned to
the shared variable is an empty vector. In this case, the return code assigned to the
shared variable is 9 0.

For BASIC operations in numeric mode (see Set Character or Numeric Mode in
this chapter), if there are not enough records in the buffer for the GET statement
and the input device does not transmit data within the specified time, an ERROR
010 ddd is displayed and any existing data in the buffer is lost.

This user-specified device characteristic prevents the 5100 from waiting for an
indefinite period of time when the input device does not have any more records
to transmit and does not indicate when there is an end of file condition.

Note: In modem mode, after a receive timeout condition, the data is not returned
to the APL or BASIC language until request to send from the 1/O device turns off.

0
SYNTAX T/
n

where:

® 0 specifies that the 5100 will wait for an indefinite period of time for the input
device to transmit data (disable the receive timeout).

® nis avalue from 1 to 300 that specifies the approximate number of seconds the
5100 will wait for data from the input device.

5-bit 6-bit 7-bit 8-bit

DefaultValuesl 0 ] 0 0 0




SET INPUT NEW-LINE CHARACTER
The 5-, 6-, 7-, or 8-bit code that is equivalent to the specified 5100 character in the
input translation table is used as the input new-line character. The input new-line
character separates the records received by the 5100.
SYNTAX N/c

where c is the specified 5100 character.

5-bit  6-bit  7-bit 8-bit

Default Values [c I 7 | < | SD‘]

SET INPUT END-OF-BLOCK CHARACTER

The 5-, 6-, 7-, or 8-bit code that is equivalent to the specified 5100 character in the
input translation table is used as the input end-of-block character.

SYNTAX E/c
where c is the specified 5100 character.

5-bit 6-bit 7-bit 8-bit

Default Valuess | < | % | < | 8D]

SET OUTPUT NEW-LINE CHARACTER

The 5-, 6-, 7-, or 8-bit code that is equivalent to the specified 5100 character in
the output translation table is used as the output new-line character.

SYNTAX L/c
where c is the specified 5100 character.

5-bit 6-bit 7-bit 8-bit

Default Values [ c | 1t | < [ 8D]

SET OUTPUT END-OF-BLOCK CHARACTER

The 5-, 6-, 7-, or 8-bit code that is equivalent to the specified 5100 character in the
output translation table is used as the output end-of-block character.

SYNTAX B/c
where c is the specified 5100 character.

5-bit 6-bit 7-bit 8-bit

DefaultValues | n { T | n | OA]

User-Specified Device Characteristics
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SET ENABLE OR DISABLE INPUT NEW-LINE AND INPUT
END-OF-BLOCK CHARACTERS

When performing input operations, the 5100 normally places an end-of-record (hex
E3) code in the buffer when an input new-line character is received, or places and
end-of-buffer (hex FF) code in the buffer when an input end-of-block character is
received. You can disable this action normally taken by the 5100 to allow the
5100 to receive multiple records from the input device. In this case, the 5100 rec-
ognizes the data as only one record and continued to receive data until only two
positions remain unused in the buffer or a receive timeout occurs (see Set Receive
Timeout in this chapter). The 5100 then places an end-of-record and end-of-buffer
code in the last two positions of the buffer.

SYNTAX zZ/

where:

® E specifies that the 5100 places an end-of-record code or end-of-buffer code in
the buffer when an input new-line character or input end-of-block character,
respectively, is received.

® D specifies that the 5100 does not place an end-of-record code or end-of-buffer
code in the buffer when an input new-line character of input end-of-block

character, respectively, is received.

5-bit 6-bit 7-bit 8-bit

Default Values E E E E




SET ENABLE/DISABLE OUTPUT NEW-LINE AND OUTPUT
END-OF-BLOCK CHARACTERS

When performing output operations, the 5100 normally transmits an output

new-line and output end-of-block character when the 5100 code for end-of-record

(hex E3) is encountered in the buffer (and, for BASIC only, the physical

end-of-buffer is reached). You can disable this action normally taken by the 5100
{ . if you want to transmit multiple records to the output device.

Note: When the 5100 user-specified character equivalent of the output new-tine
or output end-of-block character is encountered in the buffer, the output
new-line or output end-of-block character, respectively, is always transmitted.

. E
( SYNTAX Y/
. D

where:

® E specifies that the output new-line and output end-of-block characters are
transmitted (enabled).

® D specifies that the output new-line and output end-of-block characters are
not transmitted (disabled).

5-bit 6-bit 7-bit 8-bit

(’ E Default Values E E E E

User-Specified Device Characteristics
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SET IMMEDIATE DELAY

This user-specified device characteristic causes the 5100 to immediately delay (stop
processing all statements or commands), for a specific period of time (in 1/10
second intervals) whenever it is sent to the command device. For example, if you
specify 3000, the 5100 delays for 300 seconds (five minutes) before processing any
more statements or commands. This device characteristic can be specified any
time the command device is open and can be specified more than once by an APL
or BASIC program.

This device characteristic is usually used when the 5100 is attached to an input
device that takes measurements at specific time intervals (for example, the room
temperature). '

SYNTAX D/n

where n is an integer from 1 to 65535 specifying the number of 1/10
seconds to delay.

SET APL OR BASIC TRANSLATION TABLE

{Only for 6-Bit code.)

Appendix C shows the equivalent 6-bit code for each 5100 APL or BASIC character.
During input operations, the 6-bit code is translated into the equivalent 5100 APL
or BASIC character (depending on which translation table is used). During output
operations, each 5100 character is translated into the equivalent 6-bit code (depend-
ing on which translation table is used).

This device characteristic specifies which 6-bit code translation table to use. For

example, suppose you are using a BASIC program to transfer data to a device that
prints APL characters, then you would want to specify the APL translation table.

SYNTAX A/ {:}

where:
® A specifies the APL translation table
® B specifies the BASIC translation table

5-bit  6-bit 7-bit  8-bit

Default Values | | A | | |




(’"v..

CHANGE THE OUTPUT TRANSLATION TABLE
(Only for 5-, 6-, and 7-Bit codes.)

Each 5100 character is converted into the equivalent 5-, 6-, or 7-bit code (using an
output translation table), before being transmitted to the 1/0 device. Appendixes

B, C, and D show the equivalent 5-bit, 6-bit, and 7-bit codes for each 5100 character.
The 5-, 6-, or 7-bit code equivalent of the 5100 character can be changed (by
changing the output translation table) as follows:

SYNTAX c>col/row

where ¢ is the 5100 character and col/row is the col/row value (see
Col/Row column in Appendixes B, C, and D) of the new equivalent
B-, 6-, or 7-bit code.

An example of changing the APL 6-bit code output translation table:

To change the translation of the 5100 character T from the 6-bit
code for the EBCD character t (col/row = 103) to the 6-bit code
for the EBCD character x (col/row = 107), enter T >107. Now,
both 5100 APL characters T and X will be converted into the
6-bit code for the EBCD character x.

An example of changing the 7-bit code output translation table:

To change the translation of the 5100 character P from the 7-bit
code for the ASCII character p (col/row = 700) to the 7-bit code
for the ASCII character z (col/row = 710), enter P>710. Now,
both 5100 characters P and Z will be converted into the 7-bit
code for the ASCII character z.

User-Specified Device Characteristics

37



CHANGE THE INPUT TRANSLATION TABLE

(Only for 5-, 6-, and 7-Bit codes.) m }
A x
Each 5-, 6-, or 7-bit code received by the 5100 is converted into the equivalent

5100 character (using an input translation table). Appendixes B, C, and D show

the equivalent 5100 character for each 5-, 6-, or 7-bit code. The 5100 character

equivalent of the 5-, 6-, or 7-bit code can be changed (by changing the input

translation table), as follows:

SYNTAX c<col/row

where ¢ is the 5100 character and col/row is the col/row value (see
the Col//Row column in Appendixes B, C, and D) of the 5-, 6-, or
7-bit code to be translated into the specified 5100 character.

An example of changing the 6-bit code BASIC input translation
table:

To change the translation of the 6-bit code for the EBCD
character s (col/row = 102) from the 5100 BASIC character S to
the 5100 BASIC character X, enter X< 102. Now, the 6-bit
codes for both EBCD characters s and X will be converted into
the 5100 BASIC character X.

An example of changing the 7-bit code input translation table:

To change the translation of the 7-bit code for the ASCII
character p (col/row = 700) from the 5100 character P o the
5100 character g enter Z<700. Now, the 7-bit codes for both
ASCII characters p and z will be converted into the 5100
character Z.
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SET INPUT/OUTPUT PARITY
(Only for 7-Bit code.)

The input/output parity can be set to odd parity or even parity depending upon
the requirements of the 1/0 device, or parity checking can be turned off.

E
SYNTAX P/KO
N
where:
@ E specifies even parity.

® O specifies odd parity.

® N specifies no parity checking on input and a zero parity bit
transmitted on output.

B-bit 6-bit 7-bit 8-bit

Default Values L I 0 L E J |

]——The input/output parity cannot be changed
when using 6-bit code. An error occurs if the
device characteristic is specified.

SET NUMBER OF STOP BITS
(Only for transmitting 7- and 8-Bit codes.)
The number of stop bits between charaéters can be set to 1 or 2. Normally, it
doesn’t matter whether the number of stop bits is one or two; however, some 1/0
devices require two stop bits between characters.
SYNTAX S/n

where n is the specified number of stop bits.

5-bit 6-bit 7-bit  8bit

Default Values [ 15 [ 1 | 2 | 2 |

\ZThe number of stop bits cannot be changed when

using 5- and 6-bit codes. An error occurs if the
device characteristic is specified.

User-Specified Device Characteristics
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USER-SPECIFIED DEVICE CHARACTERISTIC AND DEFAULT

VALUE SUMMARY )
Default Values “
User-Specified Device Characteristics Syntax 5-Bit 6-Bit 7-Bit 8-Bit
Set input buffer size I/n 204 204 204 204
Set output buffer size 0/n 204 204 204 204 -
Set data rate R/n 75 1345 110 110
Set character or numeric mode (5, 6 N
aracter o ¢ " O F/ N N N c!
and 7-bit code) c
N
Set prompting or nonprompting mode H/ N P N N
P
M
. . . |
Set modem, ignore, terminal, wait, or K/ T M M M M
set mode
w
S
0
Set receive timeout T/ 0 0 0 0
n
Set input prompting character C/p ® ¥ 4 11
Set input new-line character N/c c 7 c 8D
Set input end-of-buffer character E/c c ¥ c 8D
Set output new-line character L/c c I c 8D
Set output end-of-buffer character B/c n I n 0A
Set enable or disable input E
new-line and input end-of-block Z/ E E E E
characters D
Set enable or disable output E
new-line and output end-of-block Y/ E E E E
characters D

1 These default values cannot be changed and an error occurs if the device characteristic is specified.



Default Values

User-Specified Device Characteristics Syntax 5-Bit 6-Bit 7-Bit  8-Bit
( ‘ Set immediate delay D/n
. A
Set APL or BASIC transiation table
. A/ A
(6-bit code only) B
( Change the output translation table c>col frow
(5-, 6-, and 7-bit code)
Change the input translation table c<col/row
(5-, 6-, and 7-bit code)
( E
B Set input/output parity (7-bit code only) P/ 0O o' E
N
1
Set number of stop bits (7- and 8-bit code) S/ 1.5¢ 1! 2 2
B
£

1 These default values cannot be changed and an error occurs if the device characteristic is specified.
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Chapter 4. Using the APL Language and the Serial 1/O Adapter Feature

Once the 5-, 6-, 7-, or 8-bit code is selected and the Serial 1/Q Adapter program is
loaded into the workspace, the user can:

® Load or copy a stored workspace, containing user-defined functions and
variables, into the active workspace.

Note: Because the storage required for the Serial 1/0O Adapter program is sub-
tracted from the active workspace, you might not be able to load a stored
workspace that was written to tape using the JCONTINUE command. P

® Perform input or output operations using an APL shared variable. Input or
output operations that are going to be done more than once should be defined
in a user-defined function.

OUTPUT OPERATIONS

When you use device address 32, the data assigned to the shared variable is placed
in the buffer until the buffer is full (see Output End-of-Record and End-of-Buffer
Conditions in Chapter 2), or until the output device is closed. Then the data is
transmitted until:

® The end of buffer is reached

® The ATTN key is pressed (Any remaining data in the buffer is lost.)

® An error occurs

Note: Records are placed into the buffer until the buffer is full; therefore, data
might not be immediately transmitted to the output device. However, closing the
device (assigning an empty vector to the shared variable) causes the data to be

transmitted immediately.

When you use device address 34, the data assigned to the shared variable is
immediately transmitted to the output device until:

® The transmission is complete

® The ATTN key is pressed (Any remaining data in the buffer is lost.)

L An errovr occurs

When you use device address 34, you can transmit multiple records faster because
the output device does not have to be closed to transmit each record. Also, during

all output operations, the data transmitted is a direct translation (character-by-
character) of the data in the buffer.



INPUT OPERATIONS

( During input operations, data is received from the input device and placed into the
’ buffer until:

® The buffer is full
® An input end-of-block character is received by the 5100
( ® The CMD key is held and the O key (on the right side of the keyboard) is
pressed. (An empty vector is assigned to the shared variable and the input
device is closed.)

® The ATTN key is pressed

(‘,__ : Note: It is recommended that you use the CMD 0 key rather than the ATTN
key to terminate an input operation.

® An error occurs

The data placed into the buffer is a direct translation of the data received.  If the
input new-line character and the input end-of-block character are the same
character, the data is immediately assigned to the shared variable; the shared
variable can then be used in an expression in the active workspace.

End-of-File Conditions During APL Input Operations

( During an input operation, an end-of-file condition means that the input device
does not have any more records to transmit to the 5100. The Serial 1/0 Adapter
feature recognizes an end-of-file condition when:

® The input device indicates end of file by dropping the data terminal ready signal.
(See Chapter 4, Connector and Pin Assignments for more information about
the data terminal ready pin.)

® The CMD key is held and the 0 key (on the right side of the keyboard) is pressed.
Note: CMD O is generally used when the input device does not indicate an end-
of-file condition, even though it does not have any more records to transmit to

e, the 5100. In this case, the 5100 will wait for the input device to transmit data
( until CMD 0 is pressed.

When the Serial 1/0O Adapter feature recognizes an end-of-file condition, an empty
vector is automatically assigned to the shared variable and the input device is closed.

C
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ESTABLISHING A SHARED VARIABLE AND SPECIFYING THE
DEVICE CHARACTERISTICS

Before input and/or output operations can be performed, a variable must be
established as a shared variable and the device characteristics specified

(see Chapter 3). To specify device characteristics, you must open the command
device and specify the device characteristics. |f the command device is not
opened and the device characteristics specified, the default values for the device
characteristics are used by the Serial 1/0 Adapter feature.

Note: Once the Serial 1/0 Adapter program is loaded and a value is specified for a
device characteristic, that value remains in effect until:

a. Another value is specified.

b. The RESTART switch is pressed.

c. The 5100 POWER ON/OFF switch is turned off.

Following is an example of establishing a shared variable and specifying some device
characteristics:

L [5V0 "IIATd " «——Establish DATA as a shared variable.

2 The 5100 responds with a 2 if the shared variable is
successfully established.

DATAS OUT 31001 MSB=0FF TYPE=]  <-—
0aTH 4

00 l:---Open the command device.

——The command device must use
the exchange or general ex-
change data format.

This parameter is optional.

Return Code (A non- Device address 31 (command device), file 1.
zero return code
indicates an error
occurred.)

Output operation (information is always sent to the
command device).

Note that commas are required between
each device characteristic, and that blanks

NaTHe TA82, BR300, PAE Xqcannot be used as separators in the charac-
DaTe b ! lter constant.
00 L Specify the device characteristics.

In this case, the input buffer is set to 82 bytes, the data
rate is set to 300 bps, and the parity is even. The re-
maining device characteristics are not changed from
their present values.




VECTORe ' 1/82,R/300,P/E"

DATACVECTOR
DATA l
00 A character variable specifying the device

characteristics can also be used.

The device characteristics can be specified in any order. Also, because the buffer is
always automatically set to 204 when specifying device characteristics, assigning
more than 203 characters {(including commas) to the shared variable causes an
EXCEEDS MAXIMUM RECORD LENGTH error message to be displayed.

DATAED Close the command device (assign an empty vector
NATA to the shared variable). The command device does
g 0 not have to be closed. However, unless the command

device is closed, another shared variable must be used
to open the 1/0 device and transfer data (opening
the 1/0 device and transferring data are discussed
later in this chapter).

Note: If the command device is closed, it must be reopened before any other
device characteristics can be specified.

OPENING THE 1/0 DEVICE

After the shared variable is established and the device characteristics specified, the
1/0 device must be opened before data can be transferred. For example:

DATAE "IN 33001 MSG=QFF"'
LDATA l
00 Open an input device.

This parameter is optional when open-
ing an input or output device.

. ‘Device address 33 (input device), file 1.

Input operation.

OR
DATA« ' OQUT 32001 TYPE=]I' -
DATA .

0 0 Open an output device using device address 32.
.An output device must use the exchange
- or general exchange data format.
Device address 32 (output device), file 1.
Output operation.
OR p! P!

DATAC ' OUT 34001°

Open an output device using device address 34.
In this case, you do not have to specify TYPE=1,
However, only character scalars or vectors can
be assigned to the shared variable.

Device address 34, file 1.

Output operation.

Using the APL Language and the Serial 1/O Adapter Feature
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TRANSFERRING DATA

After the input or output device is open, data can be transferred using the shared 4
variable. '

Transmitting Data to the 1/0 Device (Output Operation)
Using Device Address 32:

When data (character scalar or vector only) is assigned to the shared variable, the
data is placed into the buffer. If the data is to be transmitted immediately (before
the buffer is full), the output device must be closed after each assignment to the
shared variable. Once the device is closed, it must be reopened before more data
can be assigned to the shared variable.

Using Device Address 34:

When data (character scalar or vector only) is assigned to the shared variable, the
data is immediately transmitted to the 1/0 device.

Note: If the amount of data assigned to the shared variable exceeds the buffer
size, the message EXCEEDS MAXIMUM RECORD LENGTH is displayed and no
data is transmitted.

Receiving Data From the 1/0O Device (Input Operation)

Data is received from the input device and placed into the buffer. Then, each time
the shared variable is used, a new record from the buffer is assigned to it.

Notes:

1. If the input new-line and input end-of-block characters are the same character,
only one record at a time is received from the input device and placed into the
buffer.

2. When data is received from an input device, an empty vector is assigned to the
shared variable if the only data in the 5100 input buffer is hex E3FF. In this
case, the return code assigned to the shared variable is 9 0. The condition where
only hex E3FF is in the buffer might be caused by the 5100 receiving only an
input new-line and input end-of-block character (see /nput End-of-Record and
End-of-Buffer Conditions in Chapter 2) or by a receive timeout (see Set Receive
Timeout in Chapter 3). -



CLOSING THE 1/0 DEVICE AND RETRACTING THE SHARED
VARIABLE

After all the data is transferred, the 1/O device should be closed and the shared
variable name retracted. For example:

[ATA¢ 1) «<—————Close the 1/0 device by assigning an empty vector
to the shared variable.
LATA
00 Retract the variable name being shared.
NSVR “DATA~"

~

A

5100 CHARACTERS THAT REQUIRE USING THE ATOMIC VECTOR

There are two 5100 characters (% and ¢) used with the Serial 1/0 Adapter feature
that are not on the 5100 keyboard. To generate the % and ¢ characters, you must
use the atomic vector. The indexes (location) of the %.and ¢ characters in the
atomic vector (assuming [J10<1) are [JAV[173] and [JAV[184], respectively.

The catenate (,) function is used to place these characters into a record. For
example:

SHARETAVARIARLE« " $1000 @ 4", [JAVLEL73]
SHAREDAVARIARLE
$1000 @ 4%

Using the APL Language and the Serial 1/O Adapter Feature
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INPUT DATA FLOW WHEN USING APL

The following diagram shows the data flow from an input device to the 5100:

Input
Device
Translation Data is received by the 5100
Table until the input buffer is full
or an input end-of-block
{} character is received.

5100 Input Buffer

If the input new-line and input end-of-block
characters are the same, only one record at
a time is placed in the buffer. Otherwise,
records are placed in the buffer until it is
full.

Note: Data might be lost if an entire record
cannot be placed into the buffer. That is,
once the buffer is full, the 5100 stops receiv-
ing data; however, the input device may con-
tinue to send the entire record.

One record is assigned to the
v shared variable each time it
is used.
APL
Shared

Variable




OUTPUT DATA FLOW WHEN USING APL

The following diagram shows the data flow from the 5100 to an output device:

APL
Shared
Variable

v

5100 Output Buffer

When device address 32 is used, records
are placed in the buffer until the buffer
is full or output device is closed, then the
data is transmitted. When device address
34 is used, each record is placed in the
buffer and then transmitted immediately.

Note: |f an entire record cannot be placed

in the buffer:

@ For device address 32, the remaining
portion of the record is placed in the
buffer after the data already in the
buffer is transmitted (that is, no data
is lost).

® For device address 34, the message
EXCEEDS MAXIMUM RECORD
LENGTH is displayed and no data is
transmitted.

Translation
Table

Y%

Output
Device
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A record is placed in thé buffer
when it is assigned to the shared
variable.

49



50

SAMPLE APL PROGRAM

The sample APL program shows how input and output operations can be performed
using the IBM 5100 Serial 1/0 Adapter feature and an IBM 2741 Communications
Terminal that uses EBCD code. To understand this example, you should be familiar
with the following 2741 characteristics:

Normally attaches to a modem (data set). Therefore, the modem cable attaches
the 2741 to the 5100.

Uses a 6-bit code.

Requires a data rate of 134.5 bps.

Uses the APL character format.

Is placed in transmit mode when the POWER ON/OFF switch is turned on.

When transmitting data:

a. Sends a @ character to indicate the start of the data. If the APL transla-
tion table is specified, the 5100 character | is equivalent to the character.
if the BASIC translation tabie is specified, the 5100 character # is equvalent
to the character.

b. Sends a G (7v) character to indicate the end of the data (end of transmission).

Must receive a @ character to identify the start of a message and a @ character
to indicate the end of data.



( GIHAQUTIIY
T MATHET ; UMDS; TEXT ) &

A Establish a shared variable and specify the device characteristics.

Ael BEVO 2 4 o CMRSTEXT?

S e SAED D AERBOR -

CMivse LT Z10010° / Check to make sure the operations are successful.
CLTCHDE Y0 /ERRORK

CMOSe BTN 5, T/, By K AR . o~ The Serial |/O Adapter feature uses the default value for

A0 CLPCHNSY #0) AERROR \any device characteristic not specified.

Turn clear to send (CTS) on for the 5100 and ignore any
request to send (RTS) from the 2741,

] ¥ Input operation.
TEXTe "IN Z3041°
AL TERT»#0 ) AERROK
TTHE O SLG0 TS WATTING FOR INPUT FROM THE 27417
TEXT {_____ _ Display this message to indicate when the 5100 is waiting
TEXTe {1 for input from the 2741.
LI TEXT Y0 AEREOR
@ Display the input from the 2741.
f
A Specify an immediate delay.
CTHE S100 TS DELAYING FOR D MINUTE
CHlSe "DAA00 "~
SOCLTOMOS Y0y AERROM
CHlGe
SOCLFUMUS Y0y AERROR
f

— The 5100 will stop processing for one minute when this
device characteristic is sent to the command device.

Close the command device.

Output operation.

TEXT T Z20010 TYPE=L"

S CLETEXTY=0) AERROR

TENMTER THE MESSAGE TO THE 2741

TEXT+ 1, The ]éconverted into the @ character for the 2741.

A0 CLFTEXTY#0) AERROR The (D) character must precede any data to the 2741.
THNOW THE MESSAGE 15 SENT TO THE 27417
TEXTe 0 Close the output device to send the message to the 2741,
A CLPTEXT »#0 ) JERROR
fi Note: The output device does not have to be closed to send
"* the message when device address 34 is used for the output
] . operation.

1 ARETRACT
o CHED BERROR: "AN ERROR GUCURRED, TRY AGAT 6\\
CHUD BETRACT A¢ISVRE 2 4 p  CMOETEXT'

\"' Retract the shared variable.
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Using the Sample APL Program

Before the sample APL program can be used, the following steps must be performed:
1.

2.

Attach the 2741 to the 5100 with the modem cable.

Place the 5100 BASIC/APL switch in the APL position and turn the power on
to the 5100 and the 2741.

Note; If the power is already turned on, but the BASIC language is active,
place the 5100 BASIC/APL switch in the APL position and press RESTART.

Place the tape cartridge containing the Serial 1/O Adapter program into the
built-in tape unit and enter the command:

)JMODE COM
Press EXECUTE.

When the option menu is displayed, enter:
6

The message ,CLEAR WS, is displayed when the Serial 1/O Adapter program
is loaded into the workspace.

Load the sample program into the workspace (either by loading it from a
tape cartridge or entering it from the keyboard).

Now, you can use the sample APL program to perform input and output operations
with the 2741. For example:

1.

2.

Enter IN " OUT and press EXECUTE to start the program.

When the 5100 displays THE 5100 1S WAITING FOR INPUT FROM THE
2741, enter FROM THE 2741 on the 2741 keyboard. As you are entering
the data on the 2741 keyboard, notice the < in the upper right corner of
the 5100 display screen. This arrow moves in a back-and-forth motion as the
5100 receives data from the 2741 (for more information on the /nput and
Output Process Arrows, see Chapter 2). After you enter the data, press the
RETURN key on the 2741. The message you entered is then displayed by
the 5100.

After the 5100 displays the message from the 2741, it displays THE 5100
IS DELAYING FOR 1 MINUTE. Now, the 5100 will not process any state-
ments or commands for one minute.

After the one minute delay, the 5100 displays ENTER THE MESSAGE TO
THE 2741. When this message is displayed, enter FROM THE 5100 and
press EXECUTE. Notice the > in the upper right corner of the 5100 display

screen after the 5100 displays NOW, THE MESSAGE IS SENT TO THE 2741.

This arrow moves in a back-and-forth motion as the 5100 transmits data to
the 2741. The message you entered is then printed on the 2741.

This completes the execution of the sample APL program.
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Chapter 5. Using the BASIC Language and the Serial 1/O Adapter Feature

Once the 5-, 6-, 7-, or 8-bit code is selected and the Serial 1/0 Adapter program is
loaded into the work area, the user can:

® Enter a BASIC program from the keyboard or load a BASIC program from tape.

® Perform input and output operations with an 1/O device using a BASIC program.

® |oad a BASIC program from the 1/0 device.

® List or punch a BASIC program on the /O device.

OUTPUT OPERATIONS

BASIC output operations are initiated by PUT or PRINT statements in the user’s
program or by a SAVE command. During output operations, data is transmitted
until:

® The physical end of the buffer is reached.

® An end-of-buffer character (hex FF) is encountered.

® The ATTN key is pressed. (Any remaining data in the buffer is lost.)
® An error occurs.

The data transmitted is a direct translation (character-by-character) of the data in
the buffer.

If the PUT statement is used, records are placed into the buffer until the buffer is
full. Therefore, the record might not be immediately transmitted to the output
device. However, if the PRINT statement is used and a semicolon is not specified
as the last delimiter, a record is immediately transmitted to the output device
after it is placed into the buffer.

Using the BASIC Language and the Serial 1/Q Adapter Feature
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INPUT OPERATIONS

BASIC input operations are initiated by a GET statement in the user’s program
or by a LOAD command. During input operations, data is received until:

® The buffer is full.
® An input end-of-block character is received by the 5100.
® The ATTN key is pressed.

During input operations initiated by a GET statement:

a. If the character mode (see Set Character or Numeric Mode in Chapter 3) is
specified, a record of 18 blanks is assigned to the referenced variables.

b. If the character mode is not specified, an ERROR 010 AD2 is returned.

During input operations initiated by a LOAD command, the entire work area
is cleared, including all key groups.

® An error occurs.

Except when using the character mode (F/C), the data placed in the buffer is a
direct translation (character-by-character) of the data received.

End-of-File Conditions During BASIC Input Operations

During an input operation, an end-of-file condition means that the input device
does not have any more records to transmit to the 5100. The Serial I/0O Adapter
feature recognizes an end-of-file condition when:

® The input device indicates an end-of-file by dropping the data terminal ready

signal. (See Chapter 4, Connector and Pin Assignments for more information
on the data terminal ready pin.)

® The CMD key is held and the 0 key (on the right side of the keyboard) is pressed.

Note: CMD O is generally used when the input device does not indicate an end-
of-file condition, even though it does not have any more records to transmit to
the 5100. In this case, the 5100 waits for the input device to transmit data until
CMD 0 is pressed.

When the Serial 1/0O Adapter feature recognizes an end-of-file condition, an ERROR
010 A02 is returned.

Note: Because pressing CMD O causes the 5100 to recognize an end-of-file condition,
CMD 0 should not be used as a function key when performing input operations.
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SPECIFYING THE DEVICE CHARACTERISTICS

Before input and/or output operations can be performed, the command device

should be opened and a PRINT statement used to specify the device characteristics.

If the command device is not opened and the device characteristics specified, the
default values for the device characteristics are used by the Serial 1/0 Adapter feature.

Note: Once the Serial 1/0 Adapter program is loaded and a value is specified for a
device characteristic, that value remains in effect until:

a. Another value is specified

b. The RESTART switch is pressed

c. The 5100 POWER ON/OFF switch is turned off

Following is an example of specifying some device characteristics:

OPEN FLL: A8, 0 l;_‘
l Open the command device.
Output operation (information is always sent to

the command device).

Device address (command device).

Logical file reference.

PRINT FL1, " 1T/782, RAZ00.PAE
L J

L Specify the device characteristics.

In this case, the input buffer is set to 82 bytes,
the data rate is set to 300 bps, and the parity
is even. The remaining device characteristics
are not changed from their present values.

fife TSR RAEND L PAES
PFRINT FLL.A l<—L
A character variable specifying the device character-
istics can also be used.

The device characteristics can be specified in any order using one or more PRINT
statements.

Although it is not required, it is recommended that the command device be closed
after the device characteristics are specified.. For example:

CLOSE Flil =———Now FL1 can be used as a file reference for some
other purpose.
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OPENING THE 1/0 DEVICE FOR INPUT OR OUTPUT OPERATIONS

After the device characteristics are specified, the 1/0 device must be opened before
an input or output operation can be performed. For example:

OPEN FL2: a0, OUT <——Open an output device. .

' L QOutput operation.
Device address AO4 (for output operations using PUT

or PRINT statements).

Logical file reference.
or

OPEM FL3, "A02° . IN <«———O0pen an input device.

' L Input operation.
Device address A02 (for input operations using GET
statements).

Logical file reference.

Note About Opening 1/0 Devices

If a BASIC program contains more than one OPEN statement with the same logical
file reference (FLO through FL9), an ERROR 152 occurs if a later input or output
operation uses a larger buffer size than the buffer size first specified for that logical
file reference. This error condition can be avoided by:

® Not using the same logical file reference for more than one OPEN statement in
a program.

® Specifying the largest buffer size required for input or output operations (using
the same logical file reference) first. For example:

0010 OPEN FLIL.
a2 PRINT FLI1
0030 CLOSE Fi l
goug QPEN FLZ, "A02" . TN ~————Now, the logical file reference FL2 can
0050 CLOSE FL: be used for input or output operations

requiring buffer sizes up to 1000 bytes.

eoat 0l T*—______ Set the input buffer size (see Chapter 3)
LAl onn” to specify the largest buffer size.

o020 OPEN F

Ll Aaag: . aur
0100 PRINT FL1, 07512 An output operation using the logical file
0110 CLOSE FLI reference FL2 and a 512-byte output
120 OPEMN F !.1 : 'r-’?; L auT buffer.
L

0120 PRINT FLZ, "OUTPUYT DaTa’



PERFORMING INPUT OR OUTPUT OPERATIONS

( v After the 1/O device is open, input operations can be performed using GET state-
ments, or output operations can be performed using PUT or PRINT statements.
For example:

GET FlL2, 8%, &%, 0 ~——Input

( ) PUT FLJACK, 27,23, "ARCHY ]______ Output
PRINT FLEX,27.23, "ARCHY

Notes:
1. The PUT statement is not normally used except to transmit data to an offline
N storage media (for example, punched tape).
( 2. The PRINT statement has an advantage over the PUT statement because the
data is left unblocked {only one record is placed in the buffer), and no delimiters
(commas or quotes) are inserted.

3. The statement PRINT FL3,’ABC’ transmits ABC plus as many blanks as in the
remainder of the buffer. However, the following statements only transmit ABC
plus an output new-line and output end-of-block character:

=X FAFF ' <«————————Hex E3is the 5100 end-of-record character and
PRINT FL3&, "ARC; &% Hex FF is the 5100 end-of-buffer character.

4. To transmit a record containing only blanks, hex E3FF must follow the blanks

in the buffer, for example:

A EIFF Transmits a record of one blank
PRINT FL3:' ';A% /character.

( 5. Character mode (see Set Character or Regular Mode in Chapter 3) allows any
character-only input data to be read with a GET statement by automatically
providing the necessary delimiters and placing the input data in the buffer in
blocks of 18 characters.

CLOSING THE INPUT OR OUTPUT DEVICE

After the input or output operation is completed, the 1/0 device should be closed.
For example:

CLOSE FL.2

“"“’!-\
( CLOSE FL3

Note: If a device is left open, it is automatically closed when the program ends.

"y
,/
L
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LOADING, LISTING, OR PUNCHING A BASIC PROGRAM

After the device characteristics are specified (see Chapter 3), a BASIC program can
be loaded (input), listed (output), or punched {(output) on an appropriate 1/0O device
using the LOAD or SAVE commands. For example:

LOAD L. a2n Load a BASIC program from an input device.
Device address A20 (for input operations using
the LOAD command).

File 1 must always be specified.

SAavE 1, SOURCE . &4 0-List or punch a BASIC program on an output
L device.
Device address A40 (for output operations using
the SAVE command).
The BASIC program must be in SOURCE format.
File 1 must always be specified.
Notes:

1. When loading a BASIC program from an input device that does not indicate end-
of-file conditions (see End-of-File Conditions During BASIC Input Operations
in this chapter), CMD 0 must be pressed after the last record is transmitted to
complete the operation. If the ATTN key is pressed instead of CMD 0, the
entire work area is cleared.

2. When using 8-bit code, BASIC programs cannot be loaded, listed, or punched
using an 1/O device.
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SPECIAL CHARACTERS

For a BASIC-Only Keyboard

Some of the special characters that are used with the Serial 1/0 Adapter feature
are not shown on the BASIC-only keyboard. Figure 1 shows the combined
BASIC/APL keyboard with the special characters shown on the keys. To enter the
special character desired, press the corresponding key on the BASIC-only keyboard
(Figure 2). For example, to enter the character V:

1.

2.

Press and hold the shift key

Press the key to enter the character V

Some of the special characters are formed using two characters. For example, to
enter the character ¥:

1.

Press and hold the shift key

Press the key to enter the character V

Press the backspace key
Press the@key to enter the character | over the character V; this

forms the character §
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Figure 1. Combined BASIC/APL 5100 Keyboard
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The following chart shows the special characters and the BASIC-only key(s) that
you must press to enter each character. Press and hold the shift key as you enter

the character(s) unless indicated otherwise:

Special Special Special
Character Key(s) Character Key(s) Character Key(s)
- -G .0
|
. [ !
T N ¥ G M L D
l (e B
[-—_] )
® J \ ; |Lower A ol
~—— Shift
| ~
o« (GG - w| © LI
note)
r -
e Ol + + — F
- - -
® 0o [] 2 A H
(] an LI
) (o] / A c | J - A H T
> lx o Jl ~ (T
—
. o |l o |
U O Ll A through Z
Example:
(]
v 9 E ’
é . 0
‘ z
o e |
> = Shift

Note: The blank key is located in the upper right corner of the alphameric keys.
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Special
Character Key(s)
| t H
: K ]l - _J\ Lower
hift
MY s
&
; (See
N —— note)
v
9 T
—/
y - [ ) Lower
IR
+ shift
) f__T
* hLJ de
)
I B N

Note: The blank key is located in the upper right
corner of the alphameric keys.

5100 Characters That Are Not Shown On The Keyboard

There are three 5100 characters { — , %, and ¢) used with the Serial 1/0 Adapter
feature that are not on the 5100 keyboard. To enter the — , %, or ¢ characters,
you must use the hexadecimal values X'6D’, X‘73’, or X'7D’, respectively. For
example, the statements:

B=X 73
.PRINT Fludl: '90°; B4

generates the record 90%.



INPUT DATA FLOW WHEN USING BASIC

'( The following diagram shows the data flow from an input device to the 5100:
Input
( o Device
Translation Data is received by the 5100
Table until the input buffer is full
2 v or an input end-of-block
( character is received.
o 5100 Input Buffer
If the input new-line and input end-of-block Except when using the charac-
characters are the same, only one record at ter mode, the data placed in
a time is placed in the buffer. Otherwise, the buffer is a direct transla-
records are placed in the buffer until it is tion of the data received.
full.

Note: Data might be lost if an entire record
cannot be placed into the buffer. That is,
once the buffer is full, the 5100 stops receiv-
- ing data; however, the input device may

( continue to send the entire record.

The GET statement determines
GET how many records at a time
Statement are removed from the buffer.

Referenced
variables in
the work area

(ll‘ ",
e g

C
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OUTPUT DATA FLOW WHEN USING BASIC

The following diagram shows the data flow from the 5100 to an output device:

PUT or
PRINT
Statement Records are placed into
the buffer using PUT or
{} PRINT statements.

5100 Output Buffer

When using PUT statements, records are
placed into the buffer until it is full, then
the records are transmitted. When using
PRINT statements, one record is placed
in the buffer and then transmitted.

Notes:

1. If an entire record cannot be placed in
the buffer, the remaining portion of
the record is placed in the buffer after
the data already in the buffer is trans-
mitted (that is, no data is lost).

2. If the character hex FF (end of buffer)
is encountered in the buffer, the 5100
stops transmitting data. Therefore,
any data following the hex FF charac-
ter in the buffer is not transmitted.

Translation Output
Table Device

VV
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SAMPLE BASIC PROGRAM

The sample BASIC program shows how input and output operations can be performed
using the IBM 5100 Serial 1/0 Adapter feature and an IBM 2741 Communications
Terminal that uses EBCD code. To understand this example, you should be familiar
with the following 2741 characteristics:

® Normally attaches to a modem (data set). Therefore, the modem cable attaches
the 2741 to the 5100.

® Uses 6-bit code.
® Requires a data rate of 134.5 bps.
® Uses the APL character format.
@ |[s placed in transmit mode when the POWER ON/OFF switch is turned on.
® When transmitting data:
a. Sends character to indicate the start of the data. If the APL translation
table is specified, the 5100 character ] is equivalent to the character. If
the BASIC translation table is specified, the 5100 character # is equivalent to the
character.

b. Sends a @ {v) character to indicate the end of the data (end of transmission).

® Must receive a @ character to identify the start of a message and a @ character to
indicate the end of data.
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noan
HRIDERH
0nEn
0040
RN
040
nava
noaan
aaen
a1ao0
G110
01z
0130
140
0150
0140
017
0180
10
g200
han
HREMRY

0270
p2en
20
0Ean
0310
0320
330
G350
03510

66

RE i";l i Specify the device characteristics. Automatically block the input from
REM I / the 2741 into 18-character blocks

OPEN FLL, A8, QUT enclosed in single quotes.

FRINT FLi, "RALEW, S, 0132, /052, By KAE FAC ALY

Turn clear to send (CTS) on for the 5100
and ignore any request to send (RTS)
from the 2741.

Input operation.
I The Serial 1/0 Adapter feature uses the default value for any device
FLO2, CE02, TH characteristic not specified.
et o0 S ** e R A 4

PRIWMT "THE S100 15 WaITING FOR THPUT FROM THE 2741
GET FLZ. 6%
FRINT &% Display this message to indicate when the 5100 is waiting for input

CLOSE FLz2 from the 2741.
REM ’
Display the input from the 2741.

REM
REM
FEM T Specify an immediate delay (the command device is still open).

RE M

PRINT CTHE S200 I8 DELAYING 1 MINUTES

FRINT FLL. DA600 '\

CLOSE FL1 The 5100 stops processing for one minute.
FBE

Output operation.

OPEN FL3
B E3FF
PRINT "ENTER THE MESSAGE TO THE 2741 IN SINGLE QUOTES'
INPUT %

st ]

PRINT FLE,F#: G4 BE | The] is converted into the @ for the 2741. The @ character
CLOSE FILL3

. must precede any data to the 2741,
FNT ‘\\\\\

Send the message to the 2741.

TAON T OUT




Using the Sample BASIC Program

Before the sample BASIC program can be used, the following steps must be

performed:
1. Attach the 2741 to the 5100 with the modem cable.
2. Place the 5100 BASIC/APL switch in the BASIC position and turn the power
on to the 5100 and the 2741.
Note: |If the 5100 power is already turned on, but the APL language is active,
place the 5100 BASIC/APL switch in the BASIC position and press RESTART.
3. Place the tape cartridge containing the Serial I/0 Adapter program into the
built-in tape unit and enter the command:
UTIL MODE COM
Press EXECUTE.
4, When the option menu is displayed, enter:
6
The message ,READY, is displayed when the Serial 1/0 Adapter program is
loaded into the work area.
5. Place the sample program into the work area (either by loading it from a tape

cartridge or entering it from the keyboard).
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Now, you can use the sample BASIC program to perform input and output opera-
tions with the 2741. For example:

1.

2.

Enter RUN and press EXECUTE to start the program.

When the 5100 displays THE 5100 IS WAITING FOR INPUT FROM THE
2741, enter FROM THE 2741 on the 2741 keyboard. As you are entering

the data on the 2741 keyboard, notice the « in the bottom right corner of

the 5100 display screen. This arrow moves in a back-and-forth motion as

the 5100 receives data from the 2741 (for more information on the /nput and
Output Process Arrows, see Chapter 2). After you enter the data on the 2741,

- press the RETURN key. The message you entered is then displayed by the

5100.

After the 5100 displays the message from the 2741, it displays THE 5100 IS
DELAYING FOR 1 MINUTE. Now, the 5100 will not process any state-
ments or commands for one minute.

After the one minute delay, the 5100 displays ENTER THE MESSAGE TO
THE 2741 in single quotes. When this message is displayed, enter ‘FROM
THE 5100’ and press EXECUTE. Notice the > in the bottom right corner
of the 5100 display screen. This arrow moves in a back-and-forth motion as
the 5100 transmits data to the 2741. The message you entered is then
typed on the 2741.

This completes the execution of the sample BASIC program.



Chapter 6. Serial /O Adapter Characteristics and Specifications

The IBM 5100 Serial 1/0 Adapter feature has the following characteristics:

Allows the 5100 to operate like a terminal or modem (under user-program
control).

Allows a data rate from 20 bps (bits per second) to 9600.5 bps; the data rate
can be specified to a half cycle (for example, 134.5).

Uses the 5-bit (no parity), 6-bit (plus parity), 7-bit (plus parity), and 8-bit (no
parity) codes.

The 5100 cannot transmit and receive simultaneously.

When the 5100 is transmitting, it does not recognize a break (also called a long-
space or receive interrupt).

When 5-, 6-, or 7-bit code is being transmitted, a space is transmitted for a
3-character time span when a [§] character is processed. This 3-character time
span is called a long space or break.

Conforms to the EIA RS232C/CCITT V.24-V.28 standard for all signal levels
and terminations.

Deviates from the EIA RS232C/CCITT V.24-V.28 standard (for request to send
[RTS] and clear to send [CTS] conventions) when the 5100 is in ignore, wait,
or set mode.

Uses all of the signals required by the EIA RS232C/CCITT V.24-V.28 interface
for half duplex operation, when the 5100 is in modem or terminal mode.

Note: When the 5100 is being used in terminal mode, the direction of the
signals at the 5100 serial 1/0 connector do not conform to the EIA RS232C/
CCITT V.24-V.28 standard. However, the terminal cable interchanges certain
pin assignments to provide EIA RS232C/CCITT V.24-V.28 standard pin assign-
ments in terminal mode. See Connector and Pin Assignments for more
information on the direction of the signals when using the 5100 in terminal
mode.

Recognizes an end-of-file condition when an 1/0 device drops the data terminal

ready signal or if CMD 0 is entered from the 5100 keyboard during an input
operation.

Serial 1/O Adapter Characteristics and Specifications

69



CONNECTOR AND PIN ASSIGNMENTS

The 5100 connector socket is wired so that the 5100 simulates a modem (data
set). When the 5100 is used as a terminal, the terminal cable interchanges the
following signals at the 1/0 device connector socket:

® Transmitted data with received data
® Request to send with clear to send

® Data terminal ready with data set ready

The pin assignments for the interface signals at the 5100 Serial 1/0 Adapter
connector socket, the modem cable 1/0 device connector socket, and the terminal
cable 1/0 device connector socket are as follows:

5100 Serial 1/0 Adapter Connector
Socket and Modem Cable 1/O Device
Connector Socket

Terminal Cable 1/0 Device Connector

Socket

8\7\?5\4\121 123456
- -
O \.: .. .. .. O. .. .. .. .. .. .. .. 0./ O O \.. .. .. Q. .. .. 0. '. .. .. .. .. ..
X A
2"
20
Direction of Signal
At the 5100 At the Modem At the Terminal
Connector Cable 1/O Device Cable 1/O Device

Pin Number Socket Connector Socket Connector Socket
1 Protective ground
2  Transmitted data To 5100 To 5100 From 5100
3 Received data From 5100 From 5100 To 5100
4 Request to send To 5100 To 5100 From 5100
5 Clear to send From 5100 From 5100 To 5100
6 Data set ready From 5100 From 5100 To 5100
7 Signal ground '
8 Received line signal

detector From 5100 From 5100 See note
20 Data terminal ready To 5100 To 5100 From 5100

Note: The received line signal detector (pin 8) can be used as the originate signal, how-
ever, this signal is not supplied by the terminal cable.

70



Appendix A. Set-Up Procedure

Use the following procedure to verify the operation of the Serial 1/0 Adapter
feature:

Insert the tape cartridge containing the Serial /0O Adapter program into the
5100 built-in tape unit.

Enter the command to display the option menu:
a. If you are using APL, enter:

)JMODE COM and press EXECUTE
b. If you are using BASIC, enter:

UTIL MODE COM and press EXECUTE

When the option menu is displayed, enter 8. This loads the Serial 1/0

Adapter program for 8-bit code.

a. If you are using APL, CLEAR WS is displayed when the Serial |/O Adapter
program is loaded.

b. If you are using BASIC, READY is displayed when the Serial I/0 Adapter
program is loaded.

Enter the following program:
a. lf you are using APL, enter:

Bed [ Tote Press EXECUTE after each
AT FL00L TYPE=TD fine.
et Sa000

el
CTEST COMPLETES
¥ ‘

b. if you are using BASIC, enter:

D0L0 OPEN FLL, A08,0UT
po20 PRINT FlLi. D/é00° Press EXECUTE after each
0030 CLOSE FL line.

pone PRINT T
B0E0D END

ST COMPLETE

Set-Up Procedure
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5. Execute the program:
a. If you are using APL, enter:
SERIAL and press EXECUTE
b. If you are using BASIC, enter: 4§
RUN and press EXECUTE

There should be one minute between the time you execute the program and
the time the message TEST COMPLETE is displayed.

1f the message TEST COMPLETE is displayed in one minute, the checkout . F

of the Serial 1/O Adapter feature is complete.

6. If the message TEST COMPLETE is not displayed in one minute, press
RESTART and start from step 1 again. If you do not get the message
TEST COMPLETE the second time, see the Serial //0 Adapter Self Test
later in this appendix.

ATTACHING THE EXTERNAL 1/0 DEVICE

There are two cables supplied with the Serial 1/0 Adapter feature. One cable is
labeled Serial 1/0 Modem Attach (the modem cable) and the other cable is
labeled Serial 1/0 Terminal Attach (the terminal cable). The modem cable, with
an AMP 205207-1 receptacle, is used when the 5100 is used as data communica-
tions equipment. The terminal cable, with an AMP 205208-1 plug, is used when
the 5100 is used as data terminal equipment.

L\ /ﬁgﬂ NGTP

Serial 1/0 Adapter Communications
Connector Connector




—

Serial 1/0
Modem Attach

O O
O O

AMP 205207-1 Receptacle

|
TS Y

AMP 205208-1 Plug

l

L

Serial 1/O
Terminal Attach

Terminal Cable

|
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SERIAL 1/0 ADAPTER SELF TEST

The Serial 1/0 Adapter self test is provided to help you isolate problems between
the 5100 and the attached device. To run the test:

1. Load the Serial 1/0 Adapter program.

2. Enter T when the option menu is displayed. This loads the test program

and displays the following instructions:

DIGCOMNNEDLT THE SERIAL

170

ARAPTER CARLE FROM THE 1./0

DEVICE.

CONNECT THE WRAP CONNECTOR TO

THE END OF THE SERIAL

CAaBLE.,

I70

PRESS EXECUTE TO CONTIMUE

The two wrap connectors are stored in the Maintenance Library Manual binder.
The wrap connector used for the Serial /O Adapter connector or the modem
cable is a plug (has pins), and the wrap connector used for the terminal cable is
a receptacle (does not have pins), as shown in the following illustration:

=

O O

——

Wrap Connector for the
Terminal Cable

=%

@) @)

e —————

Wrap Connector for the
Serial 1/0 Adapter Connector
or Modem Cable



Serial 1/0 Adapter

-
Connector \

il
Communications /

Connector {(if
installed)

C

C

C

Install the appropriate wrap connector to the end of the Serial 1/0O Adapter
cable, or remove the Serial 1/O Adapter cable at the back of the 5100 and
install the appropriate wrap connector to the Serial 1/0 Adapter connector
at the back of the 56100 as shown in the following illustration:

Install the wrap connector to
the end of the cable or to the

connector.

Set-Up Procedure
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After you install the wrap connector, press the EXECUTE key. One of the
following messages is displayed, giving you the results of the test:

MO TROUBLE FOUND

DISCONNECT THE WRAP COMNECTIHE
FROM THE EMD OF THE SERIAL 170
CaBLE,

CONNECT THE SERIAL 170 CABLE 1O
THE T/70 DENVITE.

PRESS EXECUTE TO RETURN T OPTION MENU

ERROR FOUND TN SERIAL TS0
FEATURE

Cakd, YOUR SERVICE
REPRESENTATIVE .,

DISCONNECT THE WEaP CONMECTOR
FROM THE END OF THE SERIAL 170
CARLE .,

CONMECT THE SERIAL 170 CABLE TO
THE 1/0 DEVICE.

PRESS EXECUTE TO RETURM TO OPTION MENU

If the Serial |/O Adapter is functioning normally, the message NO TROUBLE
FOUND is displayed. If the Serial /O Adapter is not functioning normally,
call your service representative.

To continue, press EXECUTE to return to the option menu.
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Appendix B. 5-Bit Code Conversion Chart

The 5-bit code conversion chart shows the equivalent 5100 character for each

5-bit code, and vice versa. This chart also shows the communications Baudot
character for each 5-bit code. The Co//Row column in the conversion chart
shows the two-digit value required to change the input or output translation tables.
(See Change the Output Translation Table and Change the Input Translation Table
in Chapter 3 for more information on changing the translation tables.)

Note: If the input or output translation table is changed by the user, the

equivalent 5-bit code or 5100 character might not be the same in the translation
table as shown in the conversion chart.

5-Bit Code Conversion Chart
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COL/ROW

95100 CHARACTERS

RIT

VALUE

RAUDOT CHARACTERS

&7

LOWER JUPPER LOWER JUPPER |1 2 3 W 5 | LETTERS FIGURES
SHIFT |SHIFT SHIFT | SHIFT (LOWER SHIFT) (UPPERSHIFT)
e |

i by SPACE  SPACE 3 SPACE SPACE

0o 0 o ® BLANK RL.ANK

10 50 n n 2 LINE FEED LINE FEED

02 (T ¢ ¢ 14 CARRIAGE RETURN CARRIAGE RETURN

33 73 ) 12 b5 | FIGURES

37 rai ¢ 1234 % | LETTERS

30 70 A - 11 2 A .

23 63 R ? 1 b5 R P

16 54 ¢ : 234 C :

22 62 I 4 1 1 I %

20 &0 F 3 1 E 3

Th bé F ] 1 3y F !

13 53 G & 2 o5 G &

0% 15 H # 305 H #

4 Sy I 8 203 I 8

32 7R J 12 oy J '

36 74 K ( 12 34 K <

11 5, L. ) 2 & " )

07 §7 M . 35 M .

06 b6 N ) 3y N )

03 3 0 9 b5 0 9

15 5 p 0 2305 P 0

35 75 Q 1 1 2 3 5 ® 1

12 52 R 1 2 n R y.

24 o4 5 ® 1 3 5 RFELL

01 1 T 5 5 T &

k{1 74 U 7 1 2 3 U 7

17 57 Vv ; 2345 Vv ;

31 71 W 2 12 5 W 2

2 X & X /

)y

o

(3]

61

| BN

s S
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NOTES ABOUT LETTERS (LOWER SHIFT) AND FIGURES (UPPER
SHIFT)

At the beginning of a transmit or receive operation, the 5100 assumes letters
(lower shift). However, when all letters are being transmitted, the following
characters can be used to change only the output device from letters (lower shift)
to figures (upper shift), and vice versa:

A — Sets the output device to figures (upper shift)
¥ — Sets the output device to letters (lower shift)

Unless you specify otherwise, characters that can be both lower shift and upper
shift (for example, n) are always transmitted to the 1/O device as letters (lower
shift). To transmit these characters as figures (upper shift), you must use the
c>col/row user-specified device characteristic and specify the upper shift col/row
value. For example, if the device characteristic N>42 is specified, the n character
is transmitted as figures (upper shift).

5-Bit Code Conversion Chart
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Appendix C. 6-Bit Code Conversion Chart

The 6-bit code conversion chart shows the equivalent 5100 APL or BASIC charac-
ter for each 6-bit code, and vice versa. This chart also shows the EBCD character
for each 6-bit code. The Co//Row column in the conversion chart shows the three-
digit value required to change the input or output translation tables. (See Change
the Output Translation Table and Change the Input Translation Table in Chapter 3
for more information on changing the translation tables.)

Note: |f the input or output translation table is changed by the user, the equivalent
6-bit code or 5100 character might not be the same in the translation table as shown
in the conversion chart.
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CHARMETERS

CHARMCTERS

FET VaLUES

ERCH CHARAMCTERS

0L ROW

UPPER
SHIFT

LOWER
GHIFT

UPFPER
SGHIFT

BRAS1C
LOWE R
SHIFT

LIPPER
SBHIFT

I

Aos oy

=y

i

[

LOWER
GHIFT

UPPERN
HBHIFT

— |

0o
0ol
0
no3

H o0
w0l
a2
A

HPACE
1

3

SIS

SPaCE
1
&

A

GPaCE

Space

Space

<

.
’

T
( ) 0oL

R1BK
006

FN{EN
Y05
L&

[
1.

- 009
B 010

oo wav ¢ / L NCAN |
008 ot g # & * g 8 *
W09 K4 v 4 { 8 1 Cl 9 (
H10 ” a 8 2 ¢l o
) #

011 i1 1 # g 21

013 412 X % % % 8 u ¢| BN PN
013 W13 1 M 8 " gn 1 RS RS
01k I s 4 s i g ou 2 uc uc
01% 1% ¥ ¥ ¥ ¥ 8 W 21 0| EOT EOT
100 500 e + @ ¢ A e ¢
101 500 \ / ? A 1o/ ?
102 505 r 5 é I s
103 503 T T T A 21 t T

104
10
L0é&
1o

S04
05
B0
S0

A
2}
A

-

2]

I}
14
b
4

¥ €< e

X E<C

08
109
1in
111

ane
G0
510

NN

A

12}
&)

g
8
g
5]

N <

N <

B2
Bl
Gk

2]
A
2]

&

a
&
8

8

Ly
i
L.
I

BY
LF
EOB
PRE

BY
LF
EOB
PRE

(‘w»
-
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COL/ZROW | APL CHARACTERS |RASIC CHARACTERS | BIT VALUES ERCD CHARACTERS
LOWER | UPPER | LOWER | UPPER LOWER | UPPER Ha8u?2 C | LOWER | UPPER
SHIFT | SHIFT | SHIFT | SHIFT SHIFT | SHIFT SHIFT | GHIFT

= :;1

200 600 + - - R -

201 601 J e J N K C j J
202 602 K : K K E 2 C k K
203 603 L ) L. L E 2 1 L
204 H0u M | M M 3] ) C m M
2095 605 N T N N K b n N
206 &06 0 o0 o 1] R 2 o o
207 407 P * P P E 210 P P
208 608 Q w Q Q. B 8 G q Q

209 609 R P R R B 8 r R

210 é610 # @ 1 T I a 2

211 411 C ( % ! & 8 210 $ !

212 4612 1 1 4 ¥ R 84 RES RES

213 613 x x x x R 8 u ¢ NL' NL

214 614 1 4 Y % B a4 2 ¢ BS BS

215 615 LY X X X " gy 2 IL IL

300 700 X - & + E A C & +

301 701 A o A ) B A a A

302 702 B 1 B B B A 2 b B

303 703 C n C G B A 2 [ c c

304 TOM I . n n B A . d D

309 705 E © E E B A i L C e E

306 704 F - F F B A 4 2 ™ £ F

307 707 G v G G A W 2 g G

308 708 H A H H B A8 h H

309 709 I \ 1 I B A8 G i I

310 710 & % A v Eag 2 [

311 711 . : . - E A8 2 -

312 712 ¢ ¢ ¢ v B a8l C PF PF

313 713 <] ] ) ] R a8y HT HT

31y iy v ¢ L4 v EA8W 2 LC LC

315 715 F F £ F EAB8N 2 C DEL DEL
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Definition of EBCD Control Characters

(7 : Control Equivalent 5100
Character Definition Character
PN Punch on A
PO Punch off v
o BY Bypass A
( p RES Restore v
) RS Reader stop ®
LF Line feed ¢
NL New line I
HT Horizontal tab 2]
v uc Upper shift (output only) }
( LC Lower shift (output only) ¥
EOB End of buffer ®
BS Backspace ®
EOT End of transmission © 7
PRE Prefix n
L Idle (ignored on input operations) X
DEL Delete 7
EOA End of address (Q) # (for BASIC)
] {for APL)
Long space (output only) H]

When the Serial 1/0 Adapter feature processes a [;] character, the transmitted data
. line is turned off for a three-character time span. The three-character time span is
( called a long space or break.

NOTES ABOUT LOWER SHIFT AND UPPER SHIFT

The upper shift BASIC characters in the conversion chart are not always on the
same keys as the corresponding lower shift BASIC characters. This chart simply
indicates the equivalent upper shift 5100 BASIC character for each upper shift
EBCD character.

At the beginning of a transmit or receive operation, the 5100 assumes lower shift.
However, when all lower shift characters are being transmitted, the following
characters can be used to change the output device from lower shift to upper shift,

and vice versa:
- -

4 — Sets the output device in upper shift
¥ — Sets the output device in lower shift

Unless you specify otherwise, characters that can be both upper shift and lower
", shift (for example: ¥ ) are always transmitted to the 1/0 device in lower shift. To
( transmit these characters in upper shift, you must use the c>col/row device
characteristic and specify the upper shift col/row value. For example, if the device
characteristic ¥>415 is specified, the ¥ character is transmitted in upper shift.

6-Bit Code Conversion Chart 83
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Appendix D. 7-Bit Code Conversion Chart

The 7-bit code conversion chart shows the equivalent 5100 character for each

7-bit code, and vice versa. This chart also shows the ASCII character for each 7-bit
code. The Co//Row column in the conversion chart shows the three-digit value
required to change the input or output translation tables. (See Change the Output
Translation Table and Change the Input Translation Table in Chapter 3 for more
information on changing the translation tables.)

Note: If the input or output translation table is changed by the user, the equivalent
7-bit code or 5100 character might not be the same in the translation table as shown
in the conversion chart.



53100 BIT VALUES 5100 BIT VALUES ASCTT
COL/ROWICHARACTER | P 7 & 5 4 3 2 COL/ROWICHARACTER { P 7 & 5 4 3 3 1 | CHARACTER

000 [} 00660600000 NUHL 200 1L¢ 1006000 Gp
001 ¥ 100 6001 SOH 201 ! 00100001 i
602 T TLe 009010 5TX 202 v 001 0600210 "
003 1 60060011 ETX 203 # 101 00¢ 11 #
004 4 Lo o601 00 EQOT 204 * 001 0100 %
00% @ 00000631014 ENQ 2035 % 101 01 01 A
004 a 600000110 ACK 2064 & 101 0110 &
007 ® 10000111 REL 207 ) 6 01 0111

008 L 10001 000 BH 208 ( oe 101000 {
009 2 000061001 HT 209 ) La 101001 )
10 n 06001010 LF 210 * 10101 010 *
011 y 100 1011 VT 211 + G621 010611 +
012 v 60001100 FF 22 10101100 .
613 « L0001 102 CR 213 06101101 -
014 b oo 61110 a0 214 . 006101110 .
015 ¥ 000 1111 81 215 / 101021111 /
100 v Lo o010 00 300 0 00110000 ]
101 t 00010 01 J01 1 TLo1 10001 1
102 + 00010 L0 302 2 Lol 10010 2
103 4 10010 11 303 3 00110011 3
104 ¢ 060101040 ney 04 Y 01101040 Y
103 X Le0 10101 NAK 305 G 01102101 G
106 - 100101 10 SYN 304 & n1 10110 &
107 - 00010111 ETR 307 7 011061113 7
108 | 600611000 CAN 308 8 10111000 2
109 ] 100611001 EM 309 & 601110401 k4
110 @ 100110210 SUe 310 : 60111010 :
111 0 000611011 ESC 311 H 16111011 ;
112 ul 100211100 F& 312 K a 01111 i

113 «© 60011101 GS 313 = 10111101 =
114 v g 00611110 RS Jin > 10111118 =
115 P 100211111 us 315 ? 00 Y1111 ?

7-Bit Conversion Chart
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The following chart can also be used to find the ASCII character for each 7-bit
(. - ASCI| code:

b7 —=| 0 0 (] 0 1 1 1 1
BITS b6 — 0 0 1 1 0 (] 1 1
b4 b3 b2 b1 b5 »| 0 1 0 1 0 1 0 1

Coll o |7 |2 3| a5 |6 | 7

N Row
( , 00001 o | NULIDLE|sP |0 @ [P [\ [P
0001 1 | sonl|oc |1 1 |a o |a |q
0010 ]| 2 | srx|[oc2|* [2 |8 [R |b |

00 11 3 ETX|DC3 [# |3 c |s c s

(/ : 0100 4 EOT | DC4 |$ 4 D T d t

0101 5 ENQ | NAK [ % 5 E U e u

0110 6 ACK | SYN | & 6 F \ f Y

01111} 7 | BEL|ETB | 7 |6 |w |g w
1000 | 8 | BS |cAN|[( 8 | H | x [h |x
1001 ]| 9 | HT |eEm |) 9 |1 vy i v
1010 ]| 10| LF |suB|* : J |z i z
1011 | mn|vrfescf+ [ [« [ [« [{
(_,/‘ 1100 12 | FF {Fs |, < |vu \ | )
1101 13| crR [Gs |- = M 1 |Im |}
1110 | 14| so [Rs > | N | = In ~
1111 15 | st |us |/ ? o | - |o |DEL

(m
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Appendix E. Device Address and User-Specified Device Characteristic Summary

DEVICE ADDRESSES

For APL:

Device
Address

31

32

33

34

For BASIC:

Device
Address

A08

A02

AO4

A20

A40

88

Use
Open the command device
Open the output device

Open the input device

Open the output device

Use
Open the command device

Open the input device for
a GET statement

Open the output device for
a PUT or PRINT statement

Open the input device and
LOAD a BASIC program

Open the output device and
SAVE a BASIC program

Syntax

SHARETAVARIARLE« " OUT 310017
SHAREDAVARTARBLES  OUT 32000 TYPE=1"
SHAREUAVARTABLE TN 33001°

SHAREDAVARIARLE« QUT 34001’

Syntax
statement number (FEN FL1. "A08° , 0UT

statement number OPEN FLL1. "A02 ", IN
statement number  OJFEN FLL . "A04 ", OUT
LO&T 1, a20

SAVE 1, SOURCE ., a40



C

User-Specified Device Characteristics
Set input buffer size
Set output buffer size

Set data rate

Set ¢haracter or numeric mode (6, 6,

and 7-bit code)

Set prompting or nonprompting mode

Set modem, ignore, terminal, wait, or
set mode

Set receive timeout

Set input prompting character

Set input new-line character

Set input end-of-buffer character
Set output new-line character

Set output end-of-buffer charac‘ter
Set enable or disable input

new-line and input end-of-block
characters

" Set enable or disable output

new-line and output end-of-block
characters

‘USER-SPECIFIED DEVICE CHARACTERISTICS

Syntax
I/n
0/n
R/n
AN
F/
C
N
H/
]
M
|
K/ \NT
w
S
0
T/ §
n
C/p
N/c
E/c
L/c
B/c
E
Z/
D
E
Y/
D

5-Bit

204

204

75

Default Values

6-Bit

204

204

134.5

7-Bit

204

204

110

8-Bit

204

204

110

1

8D

8D

8D

0A

1 These default values cannot be changed and an error occurs if the device characteristic is specified.

Device Address and User-Specified Device Characteristic Summary
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Default Values

User-Specified Device Characteristics | Syntax 5-Bit 6-Bit  7-Bit  8-Bit
Set immediate delay D/n
. A
Set APL or BASIC translation table A/ A
(6-bit code only) B
Change the output transiation table c>colrow
(5-, 6-, and 7-bit code)
Change the input translation table c<col/row
(5-, 6-, and 7-bit code)
E
Set input/output parity (7-bit code only) P/ § O o' E
N
1
Set number of stop bits (7- and 8-bit code) S/ 1.5! 11 2 2
2

! These default values cannot be changed and an error occurs if the device characteristic is specified.



Appendix F. Error Messages

The error messages displayed when you are using the Serial 1/0 Adapter feature are
( -, associated with:

® The Serial |/O Adapter feature
® The APL or BASIC languages

o ® A nonzero return code assigned to an APL shared variable. (In this case, no
( error message is displayed when the MSG=0OF F parameter is specified.)

Most of the error messages associated with the Serial 1/O Adapter feature are dis-
played in the format:

ERROR eee ddd

where eee is the error code and ddd is the device address in error (031-034 for APL
or AD2-A08 for BASIC).

See the /IBM 5100 APL Reference Manual, SA21-9213, or the IBM 5100 BASIC
Reference Manual, SA21-9217, for a description of the error messages associated

with the APL or BASIC languages.

( Note: Some of the error messages displayed might also be followed by the message
PRESS EXECUTE; for example: :

ERROR 007 E80 PRESS EXECUTE

In this case, the only valid user response for the error message is to press EXECUTE
to return to the APL or BASIC language.

See the /1BM 5100 APL Reference Manual, SA21-9213, for a description of the
error messages associated with a nonzero return code assigned to an APL shared

variable.
The following list contains the error messages associated with the Serial 1/0
( Adapter feature along with some possible causes for the error condition and a

suggested user’s response.
Note: For BASIC operations, any error deactivates the keys on the keyboard and

causes the display screen to flash. Before you try to correct the error condition,
press ATTN to stop the flashing display and then enter GO END to end the

it
( program.

(‘""m
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Error Message

ERROR 002 ddd

ERROR 003 ddd

Cause

An invalid command was
sent to an 1/0 device.
For example, a REWIND
{BASIC) or REWIND
(APL) command is
issued to an 1/0O device.

An invalid device charac-
teristic was specified to
the command device.

The input buffer size was
changed after the input
device was opened.

An invalid parameter was
specified when opening

the command device or an

1/0 device.

In modem mode, data
terminal ready from the
1/0 device is off during
a 5100 transmit opera-
tion. In terminal mode,
data set ready from the
1/0 device is off during
a 5100 transmit opera-
tion. These conditions
can be caused by:

® The 1/O device does not

conform to the EIA

User’s Response

You cannot specify the com-
mand to the 1/0 device.

Respecify the device character-

istics correcting the invalid
device characteristic.

Close the input device,
change the buffer size, then
reopen the input device.

Reenter the statement cor-
recting the invalid parameter.

RS232C/CCITT V.24-V.28

standard interface.

® A defective cable.

® The 1/0 device power
is not on.

® The 1/O device is
attached with the
wrong cable.

Replace the defective cable
and retry the operation.

Turn the 1/O device power
on and retry the operation.

Use the correct cable and re-
try the operation (see Appen-
dix A. Set-Up Procedure for
more information on which
cable to use).



P,
S

Error Message

ERROR 003 ddd
{continued)

Cause

In modem mode, request
to send (RTS) from the
1/0 device dropped during
a 5100 receive operation.
In terminal mode, clear to
send (CTS) from the 1/0O
device dropped during a
5100 transmit operation.
These conditions can be
caused by:

o The 1/0 device does not
conform to the EIA

User’s Response

Try using ignore or set mode
(see Chapter 3).

RS232C/CCITT V.24-V.28

interface.
® A defective cable.
® The 1/0 device is

attached with the
wrong cable.

® The |/O device power
is not on.

® The wrong mode
(modem, ignore, ter-

minal, or set) is specified.

® Hardware malfunction.

Replace the defective cable
and retry the operation.

Use the correct cable and
retry the operation (see
Appendix A. Set-Up Pro-
cedure for information on
which cable to use).

Turn the 1/0 device power
on and retry the operation.

Specify the correct mode
(see Chapter 3) and retry the
operation,

Try the operation again. If
the error occurs again, try to
determine if the error is
caused by the 1/0 device or
the 5100. Then call the
appropriate service
representative.

Error Messages
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Error Message

ERROR 004 ddd

ERROR 010 ddd
(BASIC only)

ERROR 013 ddd

ERROR 014 ddd

Cause User’s Response

Hardware malfunction.

Try the operation again. If
the error occurs again, call the
service representative.

The 5100 recognized an This is a warning message only.
end-of-file condition.

This condition can be

caused by:

Entering CMD 0.

In numeric mode, a
receive timeout
condition occurred and
there were not enough
records in the buffer
for the GET statement.
(In this case, any exist-
ing data in the buffer
is lost.)

In modem mode, data
terminal ready from the
1/0 device is off during a
5100 receive operation.

In terminal mode, data
set ready from the |/O
device is off during a
5100 receive operation.

The Serial 1/0 Adapter

feature hardware is not

installed or it is defective.

The Serial 1/0 Adapter
program is not loaded in
user storage.

An invalid device address
was specified.

Load the Serial 1/Q Adapter
program.

Reenter the statement, correct-
ing the invalid device address.



A‘N"‘

Error Message

INVALID FILE PRESS EXECUTE

WORKSPACE FULL PRESS EXECUTE

Cause

The Serial |/O Adapter
feature cartridge is not in
the built-in tape unit when
an option is selected from
the option menu or there
is a problem with the Serial
I/O Adapter feature
cartridge.

The Serial 1/0 Adapter
requires more storage
than is available in your
5100.

User’s Response

Press EXECUTE to return to

the APL or BASIC language. |f
the error is caused by the wrong
tape cartridge in the built-in tape
unit, insert the Serial 1/O Adapter
feature cartridge and load the
Serial 1/0O Adapter program again.
If the error is caused by the Serial
1/O Adapter cartridge, call the
service representative.

Press EXECUTE to return to the
APL or BASIC language.

Error Messages
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Glossary

break: 1. A 3-character time span transmitted by the 5100 when a [ is encountered
in the output buffer (for 5-, 6-, and 7-bit code only). 2. A request made by the 5100
for the input device to stop transmitting data.

buffers: A part of the 5100 user storage reserved for input and output operations.

character mode: (BASIC only) A mode of operation where character-only input data is
automatically blocked into 18 characters with each block enclosed in single quotes and
separated by a comma.

clear to send {(CTS): An indication by the 5100 or |/O device that it is ready to receive
data.

command device address: 1. The device address used for specifying the device character-
istics. 2. Addresses an area of storage in the user storage where the user-specified device
characteristics are stored.

end-of-buffer code: A code (hex FF) that indicates the end of the data in the 5100 input
or output buffer.

end of file: A condition that exists when an input device does not have any more records
to transmit to the 5100.

end-of-record code: A code (hex E3) that indicates the end of a record in the 5100 input
or output buffer. When more than one record is in the buffer, this code is used to separate

them.

hexadecimal representation: A number system with a base of 16. The hexadecimal digits
are 0-9 and A-F, where A represents the decimal value 10, B represents 11, and so on.

1/0 device: A device attached to the 5100 that transfers data to the 5100 or from the
5100.

ignore mode: A mode of operation where the 5100 does not check for a request to send
before indicating whether or not it is ready to receive data.

input device: A device attached to the 5100 that transfers data to the 5100.
input end-of-block character: 1. A character transmitted from an input device that indi-
cates a complete block of data was received by the 5100. 2. Indicates the end of trans-

mission from the input device.

input new-line character: A character transmitted from an input device that indicates a
complete record was transmitted to the 5100.

input operation: Transmitting data to the 5100 from an external 1/0 device.



input operation: Transmitting data to the 5100 from an external 1/0 device.

input prompting character: A special character automatically transmitted by the 5100
to indicate it is ready to receive data. This character tells the input device when to start
sending data.

long space: See break.
modem mode: 1. A mode of operation where the 5100 simulates a modem and indicates
it is ready to receive data after the 1/0O device makes a request to send data. The 5100

continues to indicate it is ready to receive data until the 1/0 device stops the request to
send data.

nonprompting mode: A mode of operation where the 5100 does not automatically trans-
mit an input prompting character when it is ready to receive data.

numeric mode: A mode of operation where the input data is not automatically blocked
into 18 characters. The necessary delimiters must be provided as part of the input data.

output device: A device attached to the 5100 that transfers data from the 5100.

output end-of-block character: A character with a special meaning when transmitted to
an output device; for example, to indicate a carriage return or line feed.

output new-line character: A character with a special meaning when transmitted to an
output device; for example, to indicate a carriage return or line feed.

output operation: Transmitting data from the 5100 to an external /O device.

prompting mode: A mode of operation where the 5100 automatically transmits an input
prompting character when it is ready to receive data.

request to send (RTS): An indication by the 5100 or 1/0 device that it is ready to send
data.

set mode: A mode of operation where the 5100 sets request to send or clear to send on
and ignores any request to send or clear to send indications from the 1/0 device.

terminal mode: A mode of operation where the 5100 simulates a terminal and requests
to send data and then begins sending data when the /O device indicates it is ready to

receive the data.

translation tables: Tables used to convert 5100 characters into 5-, 6-, or 7-bit codes, and
vice versa.

user storage: The internal storage available for user-defined programs and data.

Glossary
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data communications equipment 72
;&%’:'}L‘gg; °°g‘"‘a“d 35 datarate 26,40, 69

dataset 70
( Tu)n(;::;:me;S 8 11 data set ready signal 70

data terminal equipment 72

data terminal ready 43, 54, 69

data terminal ready signal 70

data transferred immediately 22,42, 49
default value 40, 44,55

device address summary 88

device addresses 22, 44, 45, 55, 56

device characteristic summary 88

device characteristics 2, 15, 22, 24, 44,55

character 50, 65
@ character 50, 65

adapt the 5100 3
APL shared variable 3, 11,14, 22, 24, 42
APL translation table 36, 40

disable actions taken by 5100 17, 21, 34
ASC'.‘ characters48 1.84 disable input end-of-block character 17, 34
atomic vector disable input new-line character 17, 34
ATTN key 58,91 .
" disable output end-of-biock character 21,35
APL operations 42, 43 disable output new-line character 21, 35
BASIC operations 53,54 ‘

available user storage 3

EBCD characters 1, 80

R ——— v w
BASIC translation table 36, 40 .

EIA RS232C specification 30, 69
Baudot character 1,77 i
X enable input end-of-block character 17, 34
binary character format 1 X R
enable input new-iine character 17, 34
break 69,83
enable output end-of-block character 21, 356
buffer 14,42,53 .
buffer si 15. 25. 27 40 enable output new-line character 21, 35
utter size remee end of buffer code 16, 17, 20, 25
end of file 69
end of file conditions
APL 43
bl 72 BASIC 54,658
cabes . end of record code 16, 17, 19, 25
catenate function 48 end of transmission 16
character mode 18, 27, 40, 54, 57

error messages 91

ERROR 002 ddd 92
ERROR 003 ddd 92
ERROR 004 ddd 94
ERROR 010 AQ2 54
ERROR 010 ddd 94
ERROR 013ddd 94
ERROR 014ddd 94
ERROR 152 56

establish a shared variable 44

characteristics 69

clear to send (CTS) 12, 30, 69
clear to send signal 70

close the command device 55
closing the 1/O device 42, 47,57
CMDO 43,5458, 69

command device 3, 22, 24, 44,55
communications feature 1
conventions 30, 69

conversion chart

K even parity 39, 40
2:';5: czgz ;; EXCEEDS MAXIMUM RECORD LENGTH 45
7-b;t zode 84 exchange data format 44,45
convert 6. 10 external 1/O device 1,2

copy a stored workspace 42
CTS (see clear to send)
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function key 54

general exchange data format 44, 45
GET statement 4, 15, 23, 27,57

half duplex operation 69
hexadecimal character 9
hexadecimal constants 9
hexadecimal representation 9, 10

1/0 device 1, 2,22
1/O device requirements 3
IBM 2741 communications terminal 50, 65
ignore mode 30, 40, 69
IMFs 13
immediate delay 36, 40, 51, 66
input data flow
APL 48
BASIC 63
input device 22,23
input end of block character 11, 16, 33, 40, 46, 63
input end of buffer condition 17
input end of data condition 17
input end of record condition 17
input new line character 11, 16, 33, 40, 46, 63
input operation 3,12, 14, 22,23
input operations
APL 42,43,46
BASIC 53, 56,57
input parity 39, 40
input process arrow 12
input prompting character 29, 40
input translation table 38, 40
internal machine fixes (IMFs) 13

keyboard 48, 62

list a BASIC program 58

load a BASIC program 53, 58
load a stored workspace 42
LOAD command 15, 23, 568
long-space 69, 83

loss of data 48, 63

lost data 48, 63

lower shift 79,83

modem 69, 70
modem cable 30, 72
modem mode 30, 40
MSG=OFF 44,45

no parity checking 39, 40
nonprompting mode 28, 40
numeric mode 27, 40

odd parity 39, 40
OPEN statement 22,55, 56
opening the command device 3, 22, 44, 55
opening the 1/O device 3, 22
APL 45
BASIC 56
option menu 3
originate signal 70
output data flow
APL 49
BASIC 64
output device 22,23
output end of block characters 19, 21, 33, 40
output end of buffer conditions 20
output end of data condition 20
output end of record condition 20
output new-line characters 19, 21, 33, 40
output operation 3, 12, 14, 22,23
APL 42,46
BASIC 53,56,57
output parity 39, 40
output process arrow 12,52, 67
output translation table 37, 40

parity 69

parity error 8

physical end of buffer 17,19, 20, 21
pin assignment 69, 70

PRINT statement 3, 11, 14, 23,53, 57
prompting mode 28, 40

punch a BASIC program 58

PUT statement 3, 11,14, 23,53,57

receive 69

receive interrupt 69

receive timeout 31

received 6

received data signal 70
receivingdata 1,11, 12, 46
records 14

request to send (RTS) 12, 30, 69
request to send signal 70

retract 47

retracting the shared variable 47
return code 31, 44, 46

RTS (see request to send)

Index

929



sample APL program 50

sample BASIC program 65

SAVE command 14,23,53,58
serial 1/0 adapter program 3

serial 1/O adapter self test 3,72,73
serial 1/0 modem attach 72

serial 1/O terminal attach 72

set mode 30, 40, 69

set up procedure 63

space 69

special characters 48, 59, 62
specifications 69

specify device characteristics 22, 24, 44,55
stop bit error 8, 11

stop bits 39, 40

stop processing 36

summary 40

terminal 69, 70
terminal cable 30, 69, 70, 72
terminal mode 30, 40, 69
test option 3,13
timing requirements 12
transferring data 46
translation tables 7, 37, 38, 40
5-bit code 8
6-bit code 8
7-bit code 8
8bitcode 10
transmit 69
transmitted 6
transmitted data signal 70
transmitting data 1,11, 46
TYPE= 44

untranslatable character 8

upper shift 79,83

user specified device characteristics 24, 44, 55
user storage 3, 14

UTIL MODE COM 3

wait mode 30

5-bit code 1,3,6,8
6-bitcode 1,3,6,8
7-bitcode 1,3,6,8
8-bit code 1,3,9, 15,58

9 0 return code 31, 46
5100 keyboard 48, 62
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