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Preface

This publication describes the Cursor Control Tablet Attachment custom
feature, and the Plotter Attachment custom feature, which are provided for
the IBM 3250 Graphics Display System by Request for Price Quotations
(RPQs).

The publication is intended for planners, system analysts and application
programmers.

Organization of the Book

The book has three parts:

Part 1. Introduction: This describes the four RPQ’s available, and the
system configurations that can be installed with them. Information that is
useful for planning and ordering is also provided.

Part 2. Cursor Control Tablet Attachment Custom Feature: This describes
the facilities provided by the custom feature. Appendixes A and B (see
below) provide example graphic macros and programs for the tablet
attachment.

- Chapter 1. Custom Feature Overview gives a summary of the main
facilities provided by the custom feature.

- Chapter 2. Interface Characteristics provides a description of the
interface facilities, device attachment, interface signals and
characteristics, and communications protocol.

- Chapter 3. Control of Tablets describes the control facilities available
to the application programmer for creating the necessary control dialog
between the host application program and a cursor control tablet.

Part 3. Plotter Attachment Custom Feature This describes the facilities
provided by the custom feature. Appendixes C and D (see below) give
examples of plotter macros and programs.

- Chapter 4. The custom feature overview gives a summary of the main
facilities provided by the custom feature.

- Chapter 5. The interface characteristics provide a description of the
interface facilities, device attachment, interface signals and
characteristics, and communications protocols.

- Chapter 6. The control of the plotter describes the control facilities
available to the applications programmer to create the necessary control
dialog between the host application program and the attached device.

The appendixes supplement the information given in Parts 2 and 3:
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Appendix A. Example Tablet Macros: This describes example macros
that will generate the additional buffer orders introduced to support the
tablet attachment custom feature.

Appendix B. Example Tablet Programs: This describes example buffer
programs that have been written, using the additional buffer orders, to
support the tablet attachment custom feature.

Appendix C. Example Plotter Macros: This describes six example macros
that have been written to support the plotter attachment custom feature.

Preface iii



Associated Publications

Three macros generate buffer orders of the same mnemonic, and three
macros generate data blocks used during input/output operations.

« Appendix D. Example Plotter Program: This describes an example
program that has been written, using the buffer orders, and the macros,
introduced to support the plotter attachment custom feature.

« Appendix E. Summary of Buffer Orders: This contains a summary of the
buffer orders giving their mnemonics, names and hexadecimal codes.

The following publication contains reference information on the 3250 system:

IBM 3250 Graphics Display System: Component Description, GA33-3037.
(Shortened title: 3250 Component Description.)

The following publications describe other custom features:

IBM 3250 Graphics Display System: Custom Features Summary,
GA33-3086. (Shortened title: 3250 Custom Features Summary.)

IBM 3250 Graphics Display System: Continuous Refresh RPQs 7J0024 and
7J0025; Custom Features User’s Guide, GA33-3085. (Shortened title: 3250
Continuous Refresh User’s Guide.).

The following publications contain reference information on Binary
Synchronous Communications:

IBM Systems Reference Library: General Information - Binary Synchronous
Communications, GA24-3004

Component Information for the IBM 3780 Data Communication Terminal,
GA27-3063.
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Part 1. Introduction

This publication describes the Cursor Control Tablet Attachment custom
feature, and the Plotter Attachment custom feature, which are provided for
the IBM 3250 Graphics Display System.

Part 2 of this publication describes the cursor control tablet attachment. This
custom feature allows up to three non-IBM tablets to be attached to an IBM
3255 Display Control (see Frontispiece). Each tablet is used to control the
position of a square cursor on the screen of an associated IBM 3251 Display
Station. The feature may be used to designate displayed graphic elements
for further processing, and to enter new coordinates to the 3250 system.

The facilities for attaching a non-IBM cursor control tablet can be installed
in a 3250 system in two ways:

1. Plant installation of attachment facilities for an initial tablet.

2. Field installation, or plant installation, of attachment facilities for one or
two additional tablets when prerequisite Requests for Price Quotations
(RPQs) have been installed.

Part 3 of this publication describes the plotter attachment. This custom
feature allows one non-IBM plotter to be attached to a 3255 Display
Control. This feature enables a hard copy of displayed graphic elements to
be available at the work area of the 3251 Display Station. The facilities for
attaching a non-IBM plotter can only be installed at the plant.

Requests for Price Quotations
Non-IBM cursor control tablets and non-IBM plotters can be attached to a
3250 system using the attachment facilities provided by the following RPQs.
The RPQs provide a selection of features (with prerequisite features) that
enable the system to be configured in various ways, according to user
requirements.

« RPQ 7J0070 Cursor Control Tablet Attachment
« RPQ 7J0071 Plotter Attachment

« RPQ 7J0072 Expansion Feature

« RPQ 7J0073 Additional Cursor Control Tablet

Part 1. Introduction 1



Attachment Configurations

Tablet Attachment

Up to three non-IBM tablets may be attached to one 3255, using RPQs
730070, 730072, and 7J0073 in the following combinations:

Number RPQs
of Tablets
one RPQ 730070

or RPQ 710072

two RPQ 7J0070 and 7J0073
or  RPQ 7J0072 and 7J0073

three RPQ 7J0072 and two 7J0073

Note: RPQ 7J0072 also provides attachment facilities for one non-IBM
plotter.

Plotter Attachment

One non-IBM plotter (only) may be attached to a 3255, using RPQ 7J0071
(or RPQ 7J0072, which also provides attachment facilities for one non-IBM
tablet).

Plotter-and-Tablet Attachment

One non-IBM plotter and one, two or three non-IBM tablets, may be
attached to a 3255 using the RPQs listed above.

Note: RPQ 7J0072 provides attachment facilities for one non-IBM plotter
and one non-IBM tablet.

RPQ Descriptions

RPQ 710070 Cursor Control Tablet Attachment (Plant Installation Only)
RPQ 7J0070, Cursor Control Tablet Attachment, provides:

« Attachment facilities for one non-IBM cursor control tablet, including an
attachment cable 15.24 meters (50 feet) long.

o Continuous-refresh function, described in IBM 3250 Graphics Display

System: Continuous Refresh RPQs 7J0024 and 7J0025; Custom Feature
User’s Guide, GA33-3085.

RPQ 7J0070 can only be installed at the manufacturing plant. Plant
installation, or later field installation, of one additional cursor control tablet
attachment is available through the Additional Cursor Control Tablet RPQ
730073 (described later).

RPQ 7J0070 is compatible with the following RPQs:

« RPQ 7J0001, Four-Level Intensity

« RPQs SU0091, 7J0005, 7J0014, 7J0015, and 7J0017, Data
Communications Facility

« RPQs 7J0011, 730012, MNO077, and MNO0078, Engineering Symbols.
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RPQ 7J0071 Plotter Attachment (Plant Installation Only)
RPQ 7J0071, Plotter Attachment, provides:

Attachment facilities for one non-IBM plotter, including an attachment
cable, 9.14 meters (30 feet) long.

Expansion of the buffer storage in the 3255 Display Control to provide
an additional 32K bytes (K equals 1024), together with increased drawing
speeds for vector plots and point plots. See ‘“Chapter 7. Increased
Capacity” in the IBM 3250 Graphics Display System: Custom Feature
Summary, GA33-3086.

Continuous-refresh function described in the 3250 Continuous Refresh
User’s Guide.

Note: IBM supports the continuous-refresh function for 3251 Display
Stations only.

RPQ 7J0071 is compatible with the following RPQs:

RPQ 7J0001, Four-Level Intensity

RPQs SU0091, 7J0005, 7J0014, 7J0015, and 7J0017, Data
Communications Facility

RPQs 7J0011, 7J0012, MNOO77, and MNO0O78, Engineering Symbols.

RPQ 7J0072 Expansion Feature (Plant Installation Only)
RPQ 7J0072, Expansion Feature, provides:

Attachment facilities for one non-IBM plotter, including an attachment
cable 9.14 meters (30 feet) long.

Attachment facilities for one non-IBM cursor control tablet, including an
attachment cable 15.24 meters (50 feet) long.

Attachment of one additional 3251 Display Station. See “Chapter 2.
Additional Workstation” in the 3250 Custom Feature Summary.

Expansion of the buffer storage in the 3255 Display Control to provide
an additional 32K bytes together with increased drawing speeds for vector
plots and point plots. See ‘“Chapter 7. Increased Capacity” in the 3250
Custom Feature Summary.

Continuous-refresh function, described in the 3250 Continuous Refresh
User’s Guide.

Note: IBM supports the continuous-refresh function for 3251 Display
Stations only.

RPQ 7J0072 is available for plant installation only.

Plant installation, or subsequent field installation, of attachment facilities
for one or two additional cursor control tablets is available through RPQ
7J0073, Additional Cursor Control Tablet (described below).

RPQ 7J0072 is compatible with the following RPQs:

L

RPQ 7J0001, Four-Level Intensity

RPQs SU0091, 7J0005, 7J0014, 7J0015, and 7J0017, Data
Communications Facility

RPQs 7J0011, 7J0012, MNOO77, and MNOO78, Engineering Symbols.

Part 1. Introduction 3



RPQ 7J0073 Additional Cursor Control Tablet (Field or Plant Installation)

This RPQ provides attachment facilities for an additional non-IBM cursor
control tablet.

Notes:

1. One additional non-IBM tablet may be attached to a 3255 if the
prerequisite RPQ 7J0070, Cursor Control Tablet Attachment, is installed.

2. Two additional tablets may be attached to a 3255 if the prerequisite

RPQ 7J0072, Expansion Feature, is installed. In this case two of RPQ
7J0073 are installed.
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Chapter 1. Tablet Attachment Feature: Overview

Configuration

RPQ 730070, RPQ 7J0072, and RPQ 7J0073 (as described in Part 1)
provide the facilities to attach up to three non-IBM cursor control tablets to
an IBM 3255 Display Control. Each tablet is permanently associated with
an IBM 3251 Display Station and controls the position of a cursor (in the
form of a small square) on the 3251 screen. The custom feature gives:

« Similar facilities for detecting display elements, and interacting with the
system, as those provided by a light pen

o The added flexibility of an independent data source:

- When adding a new element to the displayed image, it is not necessary
to flood the display with characters in order to define the position of
the element.

- Identification of displayed elements is independent of the adjusted
brightness level of the display.

- The operator need not sit close to the display screen.

The operator may use a cursor control tablet and its associated stylus in a
similar manner to a light pen to identify graphic elements on the 3251 screen
to the host application program; only elements with an intensity level of 5 or
greater will be selected (that is, ‘detected’).

Vector coordinates and status information that indicates the condition of the
stylus tip-switch (operated/not-operated) are transmitted from the tablet to
the 3255 as an asynchronous serial data stream. The buffer program for the
associated 3251 Display Station may interrogate the serial data stream and
store the data in the 3255 display buffer. The data may then be transmitted
to the host program as part of the normal data traffic. Additional graphic
orders to support the feature are embedded in the buffer program for the
associated 3251, and are executed by the feature interface adapter.

Note: Non-IBM tablets used with the feature must always be set to run
mode, that is coordinates transmitted continuously when the tablet stylus is
close to the tablet surface.

Each tablet is connected to the 3255 via a port, a cable 15.24 meters (50
feet) long, and a serial data interface, the details of which are given in
Chapter 2.

It is possible to install a cursor control tablet attachment for every 3251
Display Station used in an IBM 3250 Graphics Display System, regardless of
how the system is configured. The feature has no effect on the possible
configurations of the basic system. A description of the RPQs by which this
feature may be purchased is provided in Part 1.

Note: Example graphics programs and macros provided in Appendixes A and
B have been tested with a Talos Wedge! tablet. For information about the
use of other tablets with a serial data interface, see your IBM Representative.

!Trademark of Talos Systems Inc.
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Control Facilities

Buffer Orders

Channel Commands

Diagnostic Routines

The buffer program that drives the associated 3251 Display Station controls
the following:

¢ Transfer, to the 3255 buffer, of coordinate data from the serial data
stream originating in the tablet

« Display of the cursor symbol.

For this control, the program uses additional buffer orders to support the
tablet attachment feature:

GSPOS Store X,Y Position This order may also be used to
enable tip-switch interrupts.
GSYMB Draw Symbol This order may also be used to

create a detection window
defined by the symbol.
GTOC Transfer On Condition

The 3250 channel commands used to control a 3251 buffer program are not
changed when a tablet attachment feature is installed for use with that
display station.

The 3255’s internal diagnostic routines perform checks on the
tablet-attachment ports. The routines run when selected and, automatically,
during initialization. They do not check the attached tablets.
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Chapter 2. Interface Characteristics

Mechanical Interface Characteristics

Each cursor control tablet is connected to a port in the 3255 Display Control
by a multiway cable, which is supplied with the tablet-attachment RPQ. The
cable is 15.24 meters (50 feet) long. Cannon? ‘D’ series connectors terminate

the cable: a socket-type connection to the tablet, and a plug-type connection
to the 3255.

Electrical Interface Characteristics

Figure 1 shows the interface cable pin connections and Figure 2 shows the
interface signal conventions.

3255 Tablet
Diagnostics Transmit
18 —»
Serial Data
2 2
Signal Ground
7 7
9
10
+15 V dc Suppl
24 pply 24
25 Power Ground 25
Grounding Braid
»

Note: Pin numbers not shown are not connected at the 3255.

Figure 1. Interface Cable Pin Connections

Interface Signals

Function

Voltage

Binary State
Signal Condition

Off
Less than -3 V
1

Marking

On
Greater than +3 V
0

Spacing

Figure 2. Interface Signal Conventions

2Trademark of International Telephone and Telegraph Corp.
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Interface Signal Lines

Diagnostics Transmit

Serial Data

Signal Ground

+15 V DC Supply

Power Ground

Transmission Rate

The signal lines shown in Figure 1 have the following purposes:

The ‘diagnostics transmit’ line is used for diagnostic purposes only.

The ‘serial data’ line carries data from the tablet to the 3255. When the line
is inactive (that is, when the stylus is not close to the tablet surface), the
tablet must hold the line in a mark condition. The signal levels are TTL;
the transmission is asynchronous.

The ‘signal ground’ line provides a return path for the ‘serial data’ line. It is
also jumpered to pins 9 and 10 at the tablet to set the correct data
transmission rate (4800 bps).

The 3255 supplies +15 volts dc power to the tablet on this line.
Note: The total current drawn by tablets connected to one 3255 must not
exceed 800 milliamperes.

The ‘power ground’ line is the ground return for the +15 volts dc supply.

A transmission rate of 4800 bps from the tablet is selected by hard-wired
connections in the socket at the tablet end of the multiway cable. Pins 9
and 10 at the tablet are wired to ‘signal ground’; pins 8 and 11 are not
connected (space condition).

10 IBM 3250 with RPQs 7J0070, 7J0071, 7J0072, and 7J0073: Custom Feature Description



Chapter 3. Control of Attached Tablets

Introduction

Channel Commands

Buffer Operation

This chapter describes the control features available to the applications
programmer to create the necessary control dialogue between the host
application program and the attached device.

The cursor control tablet feature is controlled by an order set embedded in
the buffer program for the associated 3251 Display Station (that is, the
tablet shares the same device address). Buffer orders, additional to those of
the 3250 basic set (described in IBM 3250 Graphics Display System:
Component Description, GA33-3037), are used to support the feature.

The additional buffer orders are:

Mnemonic Name Hex Code
GSPOS Store X,Y Position 2AES8
GSYMB Draw Symbol 2A88
GTOC Transfer On Condition 2A70-F

Using these additional orders, the application program can:
« Put the stylus coordinates into the display buffer.

« Draw a square outline (cursor) on the display screen at a position defined
by the stylus coordinates. The program can define the size of the square,
from a minimum side measurement of 0.73 millimeter (0.03 inch, five
addressable points) up to a maximum of 18.75 millimeters (0.738 inch, 64
addressable points).

« Use the square cursor as a detection window and simulate light-pen
detection of graphic objects within the window.

o Take branches in the buffer program, or interrupt the host application
program, according to the state of the stylus tip-switch.

With these facilities, the tablet and stylus can interact with the system in a
similar manner to using a light pen on a display screen. Details of these
orders are given later in this chapter.

The tablet buffer program is loaded, started, and stopped, by the same
channel commands; these are the same commands that operate on a normal
buffer program for a 3251. Attention, unit check status, sense data (bit 3 of
byte 1), and the Light Pen Interrupt (LPI) bit are returned in response to a
Sense command.

When the stylus is close to the tablet surface, a continuous stream of serial
data is transmitted to the 3255 Display Control. The usual transmission rate
is 4800 bps, which gives a data rate of 48 coordinates per second.

Chapter 3. Control of Attached Tablets 11



The feature interface adapter in the 3255 interrogates the asynchronous data
stream from a tablet at regular intervals (normally at every GSRT occurrence
for the associated display) to extract the X,Y coordinate data and buffer it
within the adapter. These buffered coordinates are then transferred by the
GSPOS buffer order into the 3255 main storage. The interface adapter also
examines the status byte (part of the asynchronous adapter) to determine the
state of the stylus tip-switch, and this information is used to set the
tip-switch indicator (TSI) for that device.

The cursor control tablet may be used to interact with a 3251 Display
Station and perform similar functions to those available with a light-pen.
The new buffer orders GSPOS and GSYMB control actions taken by the
buffer program. GSPOS may be used to store the tablet coordinates and
also generate an interrupt to the channel. GSYMB may be used to draw a
square cursor on the screen; this cursor is then available as a detection
window, and can be used as follows:

o To designate graphic elements on the 3251 screen in a similar manner to
a light pen

o To inject new coordinates into the system.

The 3255 responds to a tablet detection using the same control modes that it
uses for a light-pen detection. A detection made with a tablet cursor is
accepted only on vectors having intensity levels of 5, 6, or 7.

Notes:
1. Blanked portions of structured lines are also detectable.

2. GSYMB may be used to draw a blanked square cursor for detection and
may be followed by other buffer orders to draw a cursor symbol of a
different shape. However, the detection point will still be the edge of the
square. (If, for example, a crosshair cursor is used as a symbol, the
SIZE parameter of the GYSMB macro should be set so that the square
is minimum size.)
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Data Format
The asynchronous data stream transmitted by the tablet usually consists of
10 bytes (Figure 3), each formatted in the following way:

(Start Bit) 1 23 4 5 6 7 8 (Stop Bit)

Byte|Bits Contents Meaning
1 |1-4 BCD Status Code | Hex'0' = Switch operated, point mode
Hex'1' = Switch operated, run mode
Hex'2'- Hex'7' = (Reserved)
Hex'8' = Switch not operated,
point mode
Hex'9' = Switch not operated,
run mode
2 1-4 X Data X13 - X16
3 1-4 X Data X9 - X12
4 1-4 X Data . X5 - X8
5 |1-4 X Data X1 - X4
6 |1-4 Y Data Y13 - Y16
7 |{1-4 Y Data Y9 - Y12
8 1-4 Y Data Ys -Y8
9 |1-4 Y Data Y1 - Y4
10 1-7 End of Data 1011000 = carriage return

Note: Bit 8 is set low for each byte.

Figure 3. Data Stream from Tablet

Additional Buffer Orders for Tablet Attachment

GSPOS - Store X,Y Position
The 3-word buffer order GSPOS is described below.

0 7 8 15

0010 1010 1110 1000 (Hex 2AE8)

0000 UUUU ITBO 0000 (Flags) - Extended Machine Code

AAAA  AAAA | AAAA AAAA (Address) - Address Field Code

UUUU: Four-bit number in device position register
= 0000, current beam position
= 0001, tablet register

0010 to 1111  (reserved)

I: Enables an interrupt from the position entry device,
unit number UUUU (tablet or light pen).
An interrupt occurs immediately if the
tip-switch is present and was closed on the
unit designated at the time of the last GSRT order.

Note: If Continuous refresh function is used for

a device address associated with a tablet,
the I bit should not be set.

Chapter 3. Control of Attached Tablets 13



GSPOS Implementation

T: If T = 1, the tip-switch indicator (TSI) is set at
GSRT time following the execution of GSPOS for the
unit for which UUUU holds the device address.

The TSI remains set until another GSPOS occurs
(with a different device address, and T = 1) or
until the following GSRT.

B: Blanking flag. If B = 1, the data is stored with
the appropriate blanking bit set.

GSPOS causes 2 words to be stored, starting at the address given in the
address field. These stored words contain the X,Y data fetched from the
specified unit when the most recent Start Regeneration Timer order was
executed (that is, at the last GSRT(E) time). They are stored in the format
of 3250 X,Y graphic data (the blanking bit set according to the B bit of
GSPOS). The low order bit of the address is ignored.

Notes:

1. The interrupt generated by GSPOS (with the I bit set) gives attention and
unit-check status, and bit 3 set in sense byte I to indicate a GSPOS
interrupt, bit 0 of byte 1 (LPI bit) is also set. A subsequent Read X,Y
Position Register command gives the X,Y data defining the position of the
stylus on the tablet surface. This data is retained as the position
coordinates until the display is restarted.

2. The GSPOS order does not reset the X,Y data and switch position, and a
subsequent GSPOS order to the same tablet (in the same refresh cycle)
will give identical results.

The GSPOS order sets the condition code according to the switch condition
of the unit (sampled at the previous GSRT) until the next sequential
non-GTOC order. If the switch is open, the condition code is 00; if the
switch is closed, the condition code is 01.

Figure 4 shows the relationship between GSPOS orders and the setting of
the TSI and condition-code bits (when the order is used with a tablet or
light-pen).

14 IBM 3250 with RPQs 7J0070, 7J0071, 730072, and 7J0073: Custom Feature Description



Light
Pen Micro Register OR Emulation
> TSI > Status Register >
(Note 1) (Note 2)
Tablet Micro Register (GSPOS UUUU=1, T=1)
EEEm—
TSI
(Note 1) OR
(GSPOS UUUU=0) Condition-Code
—> Bi —
its
(GSPOS UUUU=1)
Notes:

1. The micro register TS/ bits indicate the state of the tip-switches of attached devices when the GSRT order is
executed.

2. For the light-pen, TSl in the emulation status register is also updated at the associated GSRT order to indicate the
current state of the light-pen.

Figure 4. TSI and Condition-Code Correlation

If the address field in a GSPOS order contains the address of one of the
attached devices, the state of the micro register TSI for that device is
transferred to the condition code. This method of buffering enables the
application programmer to include multiple GSPOS orders within the same
refresh cycle in order to read the state of all attached devices. When the
device address is that of a device other than a light pen, the state of the
associated micro register TSI can be transferred to the emulation status
register if the T bit in the order is also set to 1. Transferring this allows the
programmer to use other devices (such as the tablet) to emulate the
operation of a light-pen.
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Although the design of the custom feature allows many types of device to
coexist on the same system, the application programmer must take care, when
creating the necessary orders, that the operator will not be confused about
which device is doing what in the application.

GSYMB - Draw Symbol

16

The 1-word GSYMB buffer order is followed by a 1-word control field of
the following format:

0

7 8 15

0010

1010 | 1000 1000 (Hex 2A88)

DONO 0000 | BBBB BBBB (only bits 2 to 7 of B field are used)

If D 1, the symbol is used as a detection window

If N = 1, the symbol is blanked on the screen; it may
still be used to control detection.

Size of symbol, from a minimum of 1.19 millimeters
(0.047 inch, five addressable points) up to a maximum
of 18.75 millimeters (0.738 inch, 64 addressable points).

The symbol drawn is a square outline centered on the current beam position.
The length of each side of the square is specified by the B bits as the
number of addressable points, from a minimum of five to a maximum of 64.

Notes:

1. If D equals 1, a subsequent drawing operation that causes a vector, point,
or character to intercept the defined symbol area also causes a simulated
light-pen detection and is interpreted under the same control modes as a
light-pen detection.

2. The detection symbol remains active until it is reset by a GSRT(E) order,
or a new symbol is provided by a sub<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>