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PREFACE

The intent of this bulletin is to answer common questions about the 3270-PC.
Most of the information it contains is available from other sources, however, I
hope that by collecting and indexing the information in a single bulletin, it
will be more useful to 3270-PC users.

This bulletin is divided into several sections, each of which is intended to
answer the common questions about a single aspect or component of the 3270-PC.
The hardware sections are first, followed by the software sections.

The section about API coding contains several suggestions about how to write API
programs. Please remember that these are my own ideas and while they work for
me, they may not be applicable in your particular environment.

If you have any questions about the 3270-PC that are not covered here, or if you

have any hints on how to make better use of the 3270-PC, please send them in on
the reader comment form and I will try to include them in the next update.

Preface vii
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HARDWARE

PLANAR BOARD (MOTHER BOARD) AND POWER SUPPLY

The IBM 3270 Personal Computer (3270-PC) is based on either a standard IBM
Personal Computer XT (PC XT) or IBM Personal Computer AT (PC AT). With the
exception of the use of a power supply with a very quiet fan in XT-based system
units (P/N 6323357, or FRU 6347754.), there are no differences between the
3270-PC and the standard PC XT or PC AT. The accessory cards and the control
program provide the 3270-PC functions. The standard PC BIOS is used in the
3270-PC.

Hard disk drives can be added to floppy disk-based system units without
requiring a new power supply. If you install a hard disk on the 3270-PC, you
should format it with the format routines found on the diagnostic diskette
before running FDISK and FORMAT.

On 3270-PC-ATs, it is possible to install extended memory cards to support
VDISKs above the 1 Mb (megabyte) address range. These VDISKs can be used for
program overlays or data files to speed the execution of applications that run
in the PC sessions. If more hard disk space is needed, the AT 30 Mb hard disk
works, although it is not officially supported on the original 3270-PC AT
models.

There are some quirks in the DOS FDISK command that bear repeating here. If the
hard disk that was drive C: is replaced in a system that contains two hard
files (C: and D:), and the new drive is formatted before running FDISK, the D:
drive will be formatted instead of the new C: drive. This will cause the loss
of data on the D: drive.

The solution is to run FDISK before formatting the new disk. Select option &
which displays the status of the DOS partition. If there is no DOS partition,
DOS does not recognize the drive and treats the next drive as C: even thought
the user considers it to be D:. If there is no DOS partition on the disk,
define one using FDISK option 1, and then format it.

The safest way to avoid this problem is to always run FDISK before formatting a
hard disk. If the DOS partition already exists, FDISK will tell you and no
further action will be required. If there is is no DOS partition, it can then
be easily created.

It is always good practice to run the SHUTDOWN or SHIPDISK programs from the
diagnostics disk before turning any 3270-PC with a hard disk off to park the
heads. This program can be copied onto the hard disk for greater convenience.
Also, the hard disk equipped 3270-PCs should NEVER be moved when powered on.

On XT-based 3270-PCs, there are six long slots and two short slots. Any of the
long 3270-PC cards can go in any of the long slots. The only requirement is
that the graphics adapters be adjacent to and on either side of the display
adapter as they are connected together via top edge connectors.

On 3270-PC-ATs, there is an additional slot restriction. The display adapter,
which requires an 8 bit slot, must be in slot 1. As in the XT-based models, the
graphics adapters must be in the adjacent slots (2 and 3).

The 3270-PC specific adapter cards all use interrupt level 2.

The math coprocessor is supported in all models with current levels of the
control program.

Hardware 1



MEMORY ADAPTERS

3270-PC SHORT MEMORY ADAPTER CARD

On standard PCs, it is possible to have a 704K system by using memory in segment
A (between 640K and 704K). This will not work on the 3270-PC because the
display adapter uses segment A for the hardware screen buffer.

Feature 4505 for XT-based units is a short printer/memory card. This card
contains a parallel printer port and 128K of memory. A 256K piggyback card
(feature 4500) that plugs into the memory/printer adapter card brings system
memory up to 640K without using any long slots.

N

3270-PC EXPANDED MEMORY (XMA) ADAPTER

The Expanded Memory Adapter (XMA) for the 3270-PC was announced in 1986. The
XMA card comes standard with 1 Mb memory and a parallel printer port. An
additional 1 Mb of system memory can be added with an optional piggyback card.
It requires one long slot and 3270-PC control program version 3. The XMA card
differs from previous PC memory cards in several significant areas.

The XMA card contains more than the 640K RAM that can be used by PC DOS. This
memory is arranged in logical banks of memory on the XMA card and is managed by
version 3 of the 3270-PC control program to run multiple large PC applications.
With the XMA card installed, it is possible to have up to six independent PC
programs in memory at one time. If all of the programs are well behaved, they
can also execute concurrently. The control program will insure that the proper
memory bank is available to a PC program when it is executing. Each individual
PC program will think that it is running in a system with from 384K to 512K
available for its use.

The XMA card is divided into several banks of memory. Each bank addresses the
range of 256K to 640K. The first bank of memory is used for control program
code. The next six banks are used to hold the program that is running in each of
the independent PC sessions. The control program tests for uninstalled memory
areas in the 640K to 1024K range and, if any are found, sets a section of the
XMA card to those addresses. It then loads a portion of its code into those
addresses.

The following figures illustrate how the XMA card functionms.
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BANK 0 BANK 1 BANK N

640

512

384

256

256
Storage Addressing:

128 0—-256K — on planar board
256—640K — on XMA card

0

Figure 1. Storage Addressing

In a 3270-PC with the XMA card, the first 256K of memory is on the planar
(system) board. The next 384K (256-640K) is on the XMA card. This memory is
arranged into logical banks of up to 384K each. The size of each bank is
determined when the 3270-PC is customized. Up to six banks, one for each PG
session, can be configured. An additional bank of memory on the XMA card is
used for control program code.

BANK O BANK 1 BANK N
640

512

384

256

256

DOS is loaded into low memory at IPL
time
128

DOS

0

Figure 2. DOS is Loaded into the Lowest Memory Address

When the system is started, DOS is loaded into the low end of system memory on
the planar board.

Hardware
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BANK 0O BANK 1 BANK N
640
512
384
256
256
Portion of resident control program
loaded up to 128K
128
CP 3.0
DOs
0
Figure 3. Resident Control Program Loaded Above DOS

The resident portion of the 3270-PC control program version 3.0 is then loaded
into the next free memory above DOS.

CP 3.0 Unused memory locations above 640K
BANK O BANK 1 BANK N
640
512
384
256
256
Other resident control program code
loaded into available ROM space
128
CP 3.0
DOS
0
Figure 4. Control Program Uses Available High Memory

While the control program is loading, it looks for unused memory in the range
between 640K and 1024K. This is the area of memory used by adapter cards, and
system ROM. If the control programs detects a hole, or unused area of memory,
in this range, it sets the XMA card to fill the hole and loads a portion of its
required resident code into this area.
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CP 3.0 Unused memory locations above 640K
BANK 0 BANK 1 BANK N
640
CP 3.0
512
CP 3.0
384
CP 3.0
256
256
Remaining control program code is loaded
into bank 0 and activated as needed
128
CP 3.0
DOS
0
Figure 5. Transient Portion of Control Program on XMA Card

The IPL code also sets up the banks of memory on the XMA card to match the user
specification in the configuration file, and loads the transient portion of the
control program into its bank on the XMA card.

If no DOS extensions, additional device drivers, or control program system
extensions are used, the control program and DOS will not require more than 128K
bytes of memory in the 0 to 640K area, leaving 512K available for one PC
session. This 512K consists of 128K on the planar board and 384K in its bank on
the XMA card.
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BANK 0 BANK 1 BANK N
640
512
384
256
256

User specified system or DOS extensions
EXTENSION

128

CP 3.0

DOS

0
Figure 6. DOS and System Extensions are Installed

If a large DOS device driver, such as a RAM disk or print spooler, is
configured, or if a large control program system extension is used, the memory
available in the large PC session will be correspondingly reduced.

If the memory required to hold the extra device drivers and system extensions
exceeds the 256K on the planar board, it will spill over into the banked memory
area and all PC sessions will be reduced in size.

PC — A PC - B PC - F
640
512K
512
256K
384
128K
256
256
PC bank size from 8K to 384K in 4K
increments (512K max in one session)
128
CP 3.0
DOS
Figure 7. PC Sessions are Established in XMA Memory

The memory allocated to each bank of memory on the XMA card can be specified in
8K increments up to a maximum of 384K. This means that one PC session can have
up to 512K by using the 384K banked memory plus the remaining 128K available
memory on the planar board. The remaining five sessions can have a maximum of
384K bytes each, up to the amount of memory on the XMA card.
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PC — A PC - B PC - F
640
512K
512
256K
384
128K
256
256
128
CP 3.0
DOS
0
Figure 8. Session A is Active

If PC session A has been customized for 256K, this is the way the system looks
to a program running in that window. The program sees a 512K system, with the
first 256K used by the control program and DOS. The program is not aware of the
other banks of memory on the XMA card.

PC — A PC - B PC ~ F
640
512K
512
256K
384
128K
256
256
128
CP 3.0
DOS
0
Figure 9. Session B is Active

When the program in session B is dispatched, either automatically by the control
program, or by the user hitting the JUMP key, the system appearance is changed
to make window B look like a stand-alone PC. The program in window B sees
itself running in a 384K system, where the first 256K are used by DOS and the
control program.
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PC - A PC - B PC - F
640

512K

512
' 256K

384
128K

256

256

128
CP 3.0
DOS

0

Figure 10. Session F is Active

When the program is session F is dispatched, again either automatically by the
control program, or by the user hitting the JUMP key, the system appearance is
changed to make window F look like a stand-alone PC. The program in window F

sees itself running in a 640K system, where the first 128K are used by DOS and
the control program.

There is an important concept that must be remembered when talking about
programs running in a multi-DOS system. If the programs in all of the DOS
sessions are well behaved, the control program can let them all execute
concurrently. However, any program that is not well behaved will not be able to
execute when it is not the current session (the window that the operator is is
using). Also, when a poorly behaved program is the current session, all
programs in the background are stopped. This is described in more detail in the
software section of this document and in the 3270-PC Control Program Programming
Guide.
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PC — A PC - B PC - F
640
SPREADSHEET
512 DW3
384
PS/PC
344K 224K 512K
256
256
128
CP 3.0
DOS
0
Figure 11. Spreadsheet Program Executing in Session F

This example shows a 3270-PC with three PC sessions customized. They are
running DW3, PS/PC, and a spreadsheet. You will note that while all of these °
programs are loaded into memory at the same time, since they are all poorly
behaved, they only execute when the operator uses the JUMP key to activate their
session. Unless it is told otherwise, the control program assumes that a PC
program is poorly behaved. This is described in more detail in a later section.

PC — A PC — B PC - F

640
SPREADSHEET
512 DW3
384
PS/PC

344K 224K 512K
256
256
128

CP 3.0

DOS

0
Figure 12. Session A (DW3) is Active

By pressing the JUMP key, the operator makes session A with DW3 active.
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PC - A PC — B PC - F
640
SPREADSHEET
512 DW3
384
PS/PC
344K 224K 512K
256
256
128
CP 3.0
DOS
0
Figure 13. Session B (PS/PC) is Active

Pressing the JUMP key again activates PS/PC, and so on through all of the PC
sessions.

The XMA card is capable of supporting up to 16 banks of memory. A translate
table on the card is used to map the PC address to the storage address on the
card. This mapping is done in blocks of 4 Kb (kilobytes). With this
configuration, up to sixteen translate tables can be established, one per
address space.

A register on the XMA card determines which translate table is active. The
contents of this register plus the first 8 bits of the address point to the
proper 4 Kb block on the XMA card. The last 12 bits of the address are used as
an offset into this block.

If the translate table entry has the value x'FF', that address is not contained
on the XMA card. Since the first 256 Kb of memory are on the system board, the
first 64 entries in the table are always x'FF'.

The next 96 entries, for the address range 256K to 640K, may or may not contain
an x'FF', depending on whether or not the PC session supported by this bank of
memory was customized to include memory in the range covered by the table entry.

The next 96 entries cover the range of addresses from 640K to 1024K. If the
entry is for address that contains RAM or ROM, the entry is a x'FF'. If the
entry is for a "hole" that is being used to contain control program code, the
entry points to the proper location on the XMA card. These 'holes' are
dynamically located by INDCIPL.

The first 64 and last 96 entries are the same for all banks of memory.

The control program switches to the proper bank of memory by sending a signal to
the XMA card via port x'21B6'. This is done when a new task is dispatched, when
an interrupt is received, or when a request is made via some API calls.

If additional adapter cards are installed that contain memory in the area

between 640K and 1024K, there will be less room for control program code in that
area. Since this code is part of the resident control program, is will be moved
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to the low memory area, reducing the amount of available memory for the PC
session accordingly.

The XMA card is not compatible with the Lotus/Intel/Microsoft EMS specification.
This is because the LIM specification uses the holes in the memory area between
640K and 1024K as windows to its expanded memory. The program that is using the
LIM expanded memory must be coded to move the desired memory page into the high
memory holes or window. With the XMA card, the control program uses the high
memory holes for its code, while multiple PC programs, which remain unchanged,
can use memory that can extend up to 640K depending on customization options.

If it is necessary to run a very large spreadsheet that requires over 640K
memory, a memory card supporting the LIM specification should be selected.

If the objective is to run unchanged PC programs that fit into a 640K system,
the XMA card, which allows multiple PC programs to run concurrently, is the
logical choice.

After the XMA card is installed, the 3270-PC control program version 3.0 must be
recustomized. The customization program asks two questions about the XMA card:
does the system contain an XMA card, and if so, how much memory is on the XMA
card.

The PC sessions are then defined. Remember that the session must have at least
48K if it is to contain PC DOS.

Finally, the user needs to be sure that the printer address jumper on the card
is set properly (LPT1 or LPT2).

The publications for the XMA card include the XMA card installation instructions
and the installation instructions for the 1 Mb memory module kit that plugs into
the XMA card.

KEYBOARD AND KEYBOARD ADAPTER

There are three different keyboard adapters used in the 3270-PC. The original
keyboard adapter was installed on units built before October 25, 1984.

The second keyboard adapter has several changes. The most obvious to the
terminal user was the support for the ENTER and black arrow keys when the
control program is not loaded. These keys were only active on the original
adapter when the control program was active. At all other times, they were
inoperative.

On the rear of this keyboard adapter, near the top, there is a non-maskable
interrupt (NMI) switch. This is the same switch that is included on an
expansion card provided with the Professional Debugging Facility. The switch
generates the non-maskable interrupt, INT 2, when pressed. If no program is
running to handle this interrupt, it shows up as a parity check 2 on the screen.
If the control program is active, it traps this interrupt and takes a system
dump if requested to by the user. The system can then be restarted. This
eliminates the need for a power off to reactivate a hung system. Other
programs, such as the Professional Debug Facility, may also handle this
interrupt.

There is a second socket on the rear of this adapter. This is a serial port.
The technical data that is available for this port is as follows:
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PIN NUMBER FUNCTION

-12v

power ground
+5v

unused
unused
transmit data
signal ground
receive data
+12v.

OCOoONOUTEWN

Figure 14. Keyboard Adapter Serial Port Data

1

be used with a modem if the

3 3 T /N
This port is at I/0
a

B3. It couild
pins carrying volt te

a
ge

Finally, there is the third type of keyboard adapter. It does not have the NMI
switch or serial port, but does support the black arrow and enter keys when the
control program is not loaded.

The first style adapter is found on XT-based 3270-PCs built before October 1984.
The second type of adapter is found on all AT-based 3270-PCs as well as XT-based
units built between October 1984 and early 1986. The third style adapter is
found on XT-based 3270-PCs built since early 1986.

The keyboard adapter on the 3270-PC AT is functionally equivalent to the
upgraded adapter for XT-based units, but has been designed to run with the
higher speed processor. It requires a 16 bit slot.

The keyboard template that is shipped with the 3270-PC contains the appropriate
labels for entry assist. Additional keyboard templates are available as P/N
101837469.

DISPLAY

The 3270-PC display is either a standard monochrome display (5150) or a high
resolution color display (5272). Both monitors can do PC and host-based
graphics, however, only the color display can actually display graphics in
color. NOTE: while the 3270-PC supports both the monochrome display and the
5272 color display, only one display can be attached and used at any time.
Standard PC display adapters will NOT operate in the 3270-PC, nor will any other
PC monitors. If a larger display screen is needed, the 3295 plasma panel can
also be attached to XT-based systems running version 1.2.2 of the control
program with a special 3295 display adapter. The panel will then be the only
display attached to the system.

Neither monitor supports the selection of border colors, 40-column text mode, or
high intensity. There is no place to attach a light pen on either display
adapter.

The display is attached to the display adapter in the system unit with a nine
pin connector. The pin functions are as follows:
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PIN FUNCTION

shield - cable (bypass ground)
shield - video, red, blue, green
reserved

ground - signal (tied to pin 2)
signal - video, green

signal - video, blue

signal - video, red

signal - horizontal drive

signal - vertical drive

CoNONULNPH~EWN -

Figure 15. Display Adapter Signal Connections

Negative transition (up-level to down-level) initiates horizontal and vertical
retrace. Rise and fall times of all signals are less than 20 ns, with video
skew within 5 ns.

3270-PC Display Signal Frequencies

Video 21.676 MHZ +- 0.02%
Horizontal deflection 23.612 KHZ +- 0.02%
Vertical deflection 62.967 HZ +- 0.02%

Figure 16. 3270-PC Video Display Characteristics

PC GRAPHICS

To do PC graphics, a special APA (all points addressable) graphics adapter must
be installed. While the part numbers differ for XT and AT-based units, and the
adapter cards are not interchangeable, they are functionally similar.

PC programs designed to use the color graphics adapter will be able to run
unchanged on a 3270-PC equipped with the APA graphics adapter.

There are several differences between the way graphics are handled on a 3270-PC
and a standard PC in 720 x 350 high resolution mode. These differences are a
result of the higher resolution of the 3270-PC monitor. These differences are
documented elsewhere, but will be discussed here briefly for the sake of
completeness.

All graphics that are displayed on the screen are broken into a series of dots
or pels that are arranged in rows and columns on the screen. A pel is a picture
element, or the smallest section of the screen that can be controlled by the PC.
The standard PC color graphics adapter has a maximum resolution of 640 by 200
pels.

The following chart compares the various PC color graphics adapter operating

modes. Note that neither the 3270-PC nor the standard PC BIOS support the low
resolution mode.
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Horizontal Vertical Number of Emulated

Pels Pels Colors by. 3270-PC
Low resolution 160 100 16 No
Medium resolution 320 200 4 Yes
High Resolution 640 200 2 Yes
3270-PC High resolution 720 350 2

Figure 17. All Points Addressable Screen Resolution

As the chart shows, the screen of the 3270-PC has a greater resolution than the
standard PC. This means that a picture that contains only 200 rows of pels will
not fill the screen vertically. The effect of this is that the picture appears
compressed vertically. The 200 pels that the program displays actually fill
only about 57% of the screen.

This also has the effect of changing the screen's aspect ratio, the ratio of the
screen's horizontal and vertical dimensions, which causes circles to appear as
ellipses unless the program applies the requlred correctlon Graphlcs program
developers should include an easily changed "aspect ratio" parameter in their
programs to prov1de for easy portability to the 3270-PC or other dev1ces that
may be announced in the future with different aspect ratios.

There is another difference in the way the screen is handled in graphics mode.
On a standard PC, the display is interlaced. That means that the electron beam
that paints the picture on the screen actually has to pass over the screen twice
to make a complete picture. On one pass it paints the odd number rows of pels
(1, 3, 5, etc.). It is then returned to the top of the screen, indexed to the
start of the second row of pels and paints the even numbered rows of pels
between the already displayed odd rows. This has the effect of increasing
picture stability and reducing flicker. This is the same way that a home
television set works.

The 3270-PC does not use this interlace technique to achieve picture stability.
Instead, it uses different phosphors and a faster electron beam scan rate to
achieve picture stability. This means that on the 3270-PC, the rows of pels are
painted in numeric order (1, 2, 3, etc.)

This difference has a significant effect on how graphics programs must be
designed. The display buffers must be laid out the same way that the screen is
updated. This is because the hardware starts at the beginning of the buffer and
displays one pel at a time based on the data in the buffer. On a standard PC,
this means that the buffer must contain all of the odd row data ahead of the
even row data. On the 3270-PC, the data is laid out in order.

This is the reason that it is not possible to run a small program that puts the
3270-PC display in full screen mode before running a standard graphics program
with the expectation that the standard program would then fill the screen. Even
if the graphics program did not issue any command that returned the display to
standard PC mode, this would not be successful because of the data layout in the
buffer. If you ever try this, you see two faded copies of the picture you are
attempting to 'display. At the top of the screen, you will see the part of the
picture formed by the odd rows of pels, while the bottom will contain the part
of the picture that was contained in the even rows. This is the reason that you
can not zap an existing program to run in full screen mode on the 3270-PC.
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HOST GRAPHICS

Host-based program symbol graphics, using a program like GDDM, require the
installation of the program symbol (PS) adapter card. With this card installed,
the 3270-PC looks like a 3279 to the host application.

The following chart compares the screen characteristics of the 3279 and the
3270-PC.

3279 3270-PC

Horizontal Pels 720 720

Vertical Pels 384 (M3) 350

Horizontal Resolution 74.1 76.2

pels/inch

Vertical Resolution 55.5 49.8

pels/inch

Character Cell (H x V) 9x12 9x14

pels

Presentation space size M2 (24x80) M2 (24x80)

(Rows x Cols chars) M3 (32x80) M3 (32X80)
Figure 18. 3270-PC and 3279 Screen Characteristics

The cell size is the most significant difference between graphics on the 3279
and the 3270-PC. The cell size of a graphic character on the 3270-PC is 9 by 14
pels, while the cell size of a 3279 is 9 by 12 pels. Before the 3270-PC, other
3270 devices supported by GDDM had cell sizes of either 9 x 12 or 9 x 16. There
are two cases where this is important:

1. When GDDM uses one of its standard shading patterns, for example when
displaying Interactive Chart Utility output. GDDM does not have a standard
shading pattern for a 9 x 14 cell. To correct this problem, APAR PP27623
must be applied to GDDM R3.

2. User defined shading patterns will not be displayed correctly on a 3270-PC.
For example, the shading pattern for a 9 x 12 cell will produce a "Venetian
Blind" effect consisting of black horizontal bars two pels wide every 12
pels.

There is another extremely significant difference between the 3279 and the
3270-PC. While both devices can operate in model 3 mode with 32 lines, the
3270-PC can only display 24 lines on the screen at one time. The screen must be
scrolled by the operator to view the additional eight lines.

With this in mind, what size screen size should be used? My recommendations are
as follows:

Always use the 3270-PC in model 2 mode unless:
1. The application must write to a 32 line screen.

2. An application was developed specifically to take advantage of the scrolling
capability of the 3270-PC.
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3. The migratién plan from 3279s to 3270-PCs calls for a period of time during
which model 3 host definitions must be used.

When using GDDM's Interactive Chart Utility, always use model 2 mode unless
condition 3 above is met.

The PS card has been designed to work with GDDM. Software that bypasses GDDM
may work if it allows for the differences in character cell sizes and pel
densities. :

Graphics can not be copied into a notepad. Only the text portion of a host
graphic screen will be copied.

A 3274 attached printer is required to print host graphics unless the 3270-PC
has a 3295 display, in which case the PC attached graphics printer can be used
to print the monochrome graphic screen image.

DISTRIBUTED FUNCTION COMMUNICATIONS ADAPTER

There are two versions of the coax adapter card in the 3270-PC. The original
card, which is the same card as is used in regular PCs for attachment to a 3274
via the 3278/3279 emulation package, requires a long slot.

In the spring of 1986, a short version of this card was announced as a
replacement for the long card. It is also used in both the 3270-PC and regular
PCs with the emulation program.

INSTALLING A 3295 ON AN EXISTING 3270-PC

It is possible to convert a 3270-PC with a monochrome or color display to use
the 3295 plasma panel. The system unit must have the current keyboard adapter
card (P/N 2682827). You can check for this by looking for the second socket and
the NMI switch on the rear of the keyboard adapter. It is necessary to order
the 3295 plasma panel and the appropriate display adapter card, P/N 2683124.
Since this display adapter supports both PC APA and host program symbol
graphics, the original display and graphics adapters will no be needed.

Remember that only control program version 1.2.2 supports the 3295.

USING THE 3295

The 3295 provides the ability to display multiple large host screens
simultaneously. Since the WSCtrl-print screen function can only print 80
characters in a row on the PC printer, each line on the display that is larger
than 80 characters will print on two lines. If this is unacceptable, it is
necessary to use the 3274 attached printer.

Since the 3295 can display as many as 160 characters on a line, it can be hard
to locate data as you look across the screen. To help with this, there 3295 has
a rule line that can be displayed. This is a thin line that stretches across
the screen on the line where the cursor is located. The rule line can be set to
stay on the line where it was turned on or to follow the cursor from line to
line. It is controlled with the PF6 key in WSCtrl setup mode.
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PRINTER ADAPTER

The printer adapter that is supplied as part of the XT-based system unit can
only be used as LPT1. The printer adapter that is provided as part of the
AT-based system unit or that is included on the XMA memory card can be switched
for use as either LPT1 or LPT2.

PRINTER SUPPORT

Printers attached to the 3270-PC are for local use only. They are not
addressable by the host system. The PC printer can print PC text and graphics
and host screen images as long as the host screen is text data only. Program
symbol graphics in host windows can only be printed on a 3274 attached printer.
There is just one exception to this rule: the display adapter for the 3295
plasma panel allows host-based program symbol graphics to be printed on the PC
attached graphics printer.

PC PORTS USED BY SYSTEM

In addition to the ports required by the accessory cards installed in the
3270-PC, ports 2D0-2DFH are used by the 3270-PC coax adapter card (distributed
function communication adapter).

Port x'21B6' is used by the XMA card.

Ports 1B8-1B9 are use by the serial port on the keyboard adapter card.

OTHER ADAPTER CARDS

The following adapter cards have been tested and found to work in the 3270-PC.
Cards marked with an "*" will also work in the expansion box.
1. “*async adapter

2. “*hard disk adapter

3. *BSC adapter

4. *SDLC adapter

5. *Printer adapter

6. Diskette adapter

7. Keyboard adapter

8. *Distributed function communication (coax) adapter

Adapters that will slow the system down if located in the expansion box due to
extra wait states include:

1. Printer memory adapter
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2. Memory expansion adapters

Display adapter

S~ W

APA Graphics adapter (must be located next to display adapter)

5. PS Graphics adapter (must be located next to display adapter)

SYSTEM ATTACHMENT

If the 3270-PC is attached to the display-printer adapter of a 4331, feature
9843 must be installed on the display-printer adapter for file transfer to
function correctly.

The 3270-PC can be attached to the 3274 via a 3299 multiplexer.

The 3270-PC can run in either control unit terminal (CUT) mode or distributed
function terminal mode (DFT). In CUT mode, the 3270-PC looks like a standard
base model 3278-2. This means that there is no host graphics or extended data
stream capability.

In DFT mode, the 3270-PC has full extended data stream capability in up to four
host sessions. This includes program symbol (3279 type) graphics in one host
session. The 3270-PC can be customized with screen sizes of 24 x 80, 32 x 80,
43 x 80 or 27 x 132 rows and columns. If the 3295 panel is attached, screen
sizes up to 62 x 160 are supported. The DFT sessions run independently of each
other. If a host response is pending in one host session, the other sessions
are still available for sending or receiving messages. In DFT mode, the 3270-PC
does all data stream and keystroke processing, offloading this from the 3274.

Entry Assist is supported in CUT mode with control program version 2.0 or later.
With 3270-PC control program version 2.1, there is a bug that causes the Word
Delete and Typematic Delete function to not work properly. This is corrected in
APAR IR66509, which is available from NSD.

Response Time Monitor (RTM) is supported in CUT and DFT mode with control
program version 2.0 or later.

File transfer is supported in both CUT and DFT modes. DFT file transfer uses
the x'D0' structured field for faster transfer rates than are available in CUT
mode.

The 3270-PC does not support data compression. This can have the effect of -
increasing the amount of data that must be transmitted to the 3270-PC, resulting
in increased response time compared to a 3279.

Since the 3270-PC must be operating in DFT mode when used as a host-based
graphics terminal, the 3274 will have a smaller load than in a similar
configuration of 3279s.

The 3270-PC can be attached to a 3276 when operating in CUT mode. File transfer
is supported when attached to the 3276.
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3274 LOCAL COPY

Beginning with 3270-PC control program version 2.0, the customization panels
include a question about whether or not a form feed before or after a local copy
on the 3274 attached printer is needed.

When using DFT mode with control program version 1.2.2, form feed before or
after local copy is controlled in a different manner. It is necessary to
include feature 9301 (3290 support) on the 3274. The 3290 options in the 3274
customization include question 173, which provides the form feed data for local
copy from DFT devices. The 3270-PC will honor this specification if IR63161 is
installed. This patch is available from NSD.

MISCELLANEOUS

The standard PC keylock option works on the XT-based 3270-PC.
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SOFTWARE

SYSTEM INITIALIZATION

At initialization time, Control Program Version 1 loads itself into the high end
of the DOS address space, sets the BIOS memory pointer to indicate that the
system memory has been reduced by the size of the control program, and reboots
DOS in the remaining memory.

This can cause a problem if you are using some VDISK programs with an expansion
box. Some VDISK programs compare the BIOS system memory value, which has been
changed by the control program, with the switch settings on the adapter card for
the expansion box. If they do not match, and they will not after the control
program has loaded in this manner, VDISK puts out an error message and will not
initialize. A patch is available to VDISK for this problem.

Control Program Versions 2 and 3 load into low memory as a DOS extension. After
the control program is loaded, the user supplied system extensions are loaded
into memory immediately above the control program. On systems with no XMA card,
the remaining memory is divided among the PC sessions based upon the user
specification at customization time. Systems with the XMA card and 3270-PC
control program version 3.0 have the PC sessions established in the XMA banks as
described in the memory section of this document.

There is only one copy of DOS in the system. If multi-DOS is customized, there
is still just one copy of DOS in memory. There is a copy of the transient
portion of COMMAND.COM in each PC session. This requires between 4K and 5K of
memory, depending on the version of DOS being used.

It should be noted that the last PC session gets whatever memory is unused when
it is created. If the customization menu indicated that the final session
should have 128K, but there is only 96K available due to the installation of a
print spooler or other resident program for example, the session will have only
96K. On the other hand, if additional memory had been installed in the system,
this session would increase in size by the amount of the newly installed memory.

It is possible to gain flexibility in the system configuration by making use of
menus and other BAT files at initialization time. If it is necessary to run the
system without the control program on some occasions, and to switch between CUT
and DFT modes on other occasions, this can be done easily by adding a menu to
the AUTOEXEC.BAT file.

The next figure shows an AUTOEXEC.BAT file that puts out a small menu where
choice 1 is to run in DFT mode, choice 2 is to run in CUT mode and choice 3 is
to run a multi-DOS system with no host sessions. You will note that three other
BAT files, 1.BAT, 2.BAT and 3.BAT are needed.

When the control program is initialized, its loader reads three files that are
produced during customization: INDCFIG.DAT, INDIBM1.SIF, and INDCFIG.FIL. It
is necessary to change the contents of these files to match the requirements of
the user for this session. This means that for this example, we must customize
the system three times; once for CUT operation, once for DFT operation, and once
with no host session. After each customization, it is necessary to save these
three files so that they are not overlaid with the output of the next
customization. I have chosen to copy them into files beginning with the names
CUT, DFT, and NOHOST to make them easy to identify.

The files 1.BAT, 2.BAT, and 3.BAT are used to copy these files back into the
files used by the control program loader.
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The following AUTOEXEC.BAT file will present a simple menu to the terminal user:

ECHO CONTROL PROGRAM CONFIGURATION MENU

ECHO -------------mmmmmcmmmr e e
ECHO 1. 1IPL DFT SYSTEM TWO HOST SESSIONS
ECHO 2. IPL CUT SYSTEM ONE HOST SESSION
ECHO 3. IPL MULTI-DOS SYSTEM NO HOST SESSIONS
ECHO =-=--=-----mmmmmmmim e -
ECHO ENTER YOUR CHOICE OR ANY DOS COMMAND

Figure 19. Sample AUTOEXEC.BAT Menu

Choice 1, which starts a DFT system, would cause the file 1.BAT to be executed.
It consists of the following:

ECHO DFT SYSTEM INITIALIZING
COPY DFT.FIL INDCFIG.FIL
COPY DFT.SIF INDIBM1.SIF
COPY DFT.DAT INDCFIG.DAT
INDCIPL /

Figure 20. 1.BAT Starts a DFT System

Choice 2 would cause the file 2.BAT to be executed, starting the system in CUT
mode. It consists of the following:

ECHO CUT SYSTEM INITIALIZING
COPY CUT.FIL INDCFIG.FIL
COPY CUT.SIF INDIBM1.SIF
COPY CUT.DAT INDCFIG.DAT
INDCIPL /

Figure 21. 2.BAT Starts CUT System

Choice 3, for the multi-DOS no host system, would cause the file 3.BAT to be
executed. It consists of the following:

ECHO NO HOST SYSTEM INITIALIZATION
COPY NOHOST.FIL INDCFIG.FIL

COPY NOHOST.SIF INDIBM1.SIF

COPY NOHOST.DAT INDCFIG.DAT
INDCIPL /

Figure 22. 3.BAT Starts Multi-DOS, No Host System

Entering any other command would simply leave the system in PC mode with no
control program loaded.
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REBOOTING WITHOUT THE CONTROL PROGRAM

If the user wishes to remove the control program from the system and run as a
regular PC, it is just necessary to jump to any non-PC session (host, notepad,
or WSCtrl) and hit the Ctrl-Alt-Del key combination. If this key combination is
entered while in a PC session, only the single PC session is restarted. The
other sessions are not affected.
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IBM-SUPPLIED DEFAULT SYSTEM

The default system that is included in the control program update kits for
version 2.x is configured for floppy disk-based systems. The system specifies
COMMAND.COM on drive A: as the first PC program to run after the control program
is started. This means that the system will not work correctly if it is
installed on a system with a hard disk.

Book 2, Setting Up and Learning the Control Program, that is included in the
control program update kit explains how to copy the control program to a hard
disk. Part of this process is to copy the file INDAUTUS.BAT to the hard disk as
the file AUTOEXEC.BAT. It then explains how to boot up the system and start the
control program. What it does not explain is the need to put a DOS diskette
into drive A: on hard disk systems so the PC session will be able to initialize.

ECHO OFF
INDCIPL
INDRSTR SCREEN
CLS
ECHO
ECHO
ECHO IBM 3270-PC Control Program
ECHO
ECHO |To go to another window, press Jump
ECHO
ECHO |To enlarge a window, press <— —>
ECHO

Figure 23. Standard INDAUTUS.BAT

To eliminate this problem, it is necessary to add two lines to either

INDAUTUS .BAT before it is copied or to AUTOEXEC.BAT after the copy is complete.
These lines are lines 2 and 3 in the next figure. This addition will display a
prompt that reminds the terminal operator that there must be a DOS disk in the

A: drive before the system can initialize correctly.

ECHO OFF

ECHO PLACE A DOS DISKETTE IN DRIVE A: AND PRESS ANY KEY TO CONTINUE
PAUSE

INDCIPL
INDRSTR SCREEN
CLS
ECHO
ECHO
ECHO IBM 3270-PC Control Program
ECHO
ECHO |[To go to another window, press Jump
ECHO
ECHO |To enlarge a window, press <— —>
ECHO

Figure 24. Modified INDAUTUS.BAT

This has been corrected in control program version 3.0.
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APPLICATION PROGRAM INTERFACE

A new concept for personal computing was introduced with version 1.2 of the
3270-PC control program. This is the concept of the 'programmed operator™.

This means letting a program executing in a PC session control the communication
with the host application connected to one of the host sessions.

To do this, the control program provides an application program interface (API).
The native or low level API is an assembler level interface into selected
functions of the control program. This low level interface was expanded with
version 2 of the control program to include all control program functioms.

To make the API easier to use, the High Level Language Application Program
Interface (HLLAPI) was also developed. This provides an interface to the low
level API from high level languages such as BASIC, COBOL, and PASCAL, making it
much easier to code API-based applications. Version 3 of the HLLAPI supports
nearly all functions that are available to low level API programs except
subtasking and structured field data streams. The following chart includes a
column listing each of the calls provided by versions 1 and 2 of the the HLLAPI,
followed by the call's name. The next column shows what low level calls must be
made in assembler programs to do the same function. The last column shows where
the low level call is documented in manual SA23-0221, the 3270-PC Programmers'
Reference Manual for 3270-PC control program version 2. This shows that it can
be very complicated to write low level API programs.
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Function | High-Level API Low-Level API Comments/
Code No. Function Function References
1 Connect —NAME-RES Ref pp. 3-5
—Q—PARMS Ref pp. 4-10
—CONN-KEY Ref pp. 5-6
—Error Routines User Supplied
2 Disconnect —DISC-KEY Ref pp. 5-10
—Error Routines User Supplied
3 Send Key -Translate User Supplied
—WRIT-KEY Ref pp. 5-16
~GET-COMP Ref pp. 3-7
—Error Routines User Supplied
4 Wait —Get timer Ref pp. 19-3
—Set timer Ref pp. 19-5
—Error Routines User Supplied
5 Copy PS —String Move Routine Ref pp.10-2
—Translate Routine Ref pp.1l1-4
—Error Routines User Supplied
6 Search —String Move Routine | User Supplied
—Translate Routine Ref pp.11-4
—Search Byte Routine User Supplied
—Error Routines User Supplied
7 Query Cursor —Query session cursor| Ref pp.4—32
—Error Routines User Supplied
8 Copy String —String Move Routine | Ref pp.10-2
—Translate Routine Ref pp.1l1-4
—Error Routines User Supplied
9 Set Session —Routines and Flags User Supplied
Parameters controlling options
on other API
functions
—Error Routines User Supplied
10 Query Session —Q—PARMS Ref pp.4—5
—Error Routines User Supplied
11 Reserve —Disable input Ref pp.5-22
—Error Routines User Supplied
12 Release —Enable input Ref pp.5-25
—Error—Routines User—Supplied
Figure 25. Version 1 and 2 HLLAPI vs. Low Level Program Coding (Part 1)
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Function High—-Level API Low-Level API Comments/
Code No. Function Function References
User Structured —CRT—-Q Ref pp. 3-9
Supplied | Fields —DEQUE 3-12
—DEL-ENT 3-15
—CONN-SF 7-4
—DEF-BUF 7-11
—READ-SF 7-15
—WRITE-SF 7-20
—-DISC-SF 7-11
—GET-COMP 3-7
—Error Routines User Supplied
Figure 26. Version 1 and 2 HLLAPI vs. Low Level Program Coding (Part 2)

The next chart show the calls in HLLAPI version 3. You will note that the
HLLAPI now provides the ability to write complex API programs in a high
language.
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High Level Language Application Program Interface Version 3.0

Function Reference Chart (Part 1 of 4)

NOTE: 2.X implies 3270-PC control program 2.X and above.
SESSION TYPE LEGEND: H — Host
N — Notepad
P - PC
A — Alternate PC Presentation Space
W — Workstation Control
Function |Function Name Difficulty |Control Program |Session Type
Number Level Compatibility |[Compatibility
weddededdedl | OPERATOR SERVICES Fededeldededelededs [ Al el el el
20 Query System Basic All Levels All Session
Types
10 Query Sessions Basic All Levels HNPA(2.X)
HN(1.22)
22 Query Session Status Basic All Levels HNPA(2.X)
HN(1.22)
9 Set Session Basic All Levels All Session
Parameters Types
3 Send Key Basic All Levels HNPAW(2.X)
HNW(1.22)
4 Wait Advanced All Levels HNPA At All
Levels
18 Pause Basic All Levels All Session
Types
23 Start Host Advanced 2.X Only H(2.X)
Notification
24 Query Host Update Advanced 2.X Only H(2.X)
25 Stop Host Advanced 2.X Only H(2.X)
Notification
21 Reset System Basic All Levels All Session
Types
Figure 27. Part 1 of 4
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High Level Language Application Program Interface Version 3.0

Function Reference Chart (Part 2 of 4)

Function [Function Name Difficulty |Control Program |Session Type
Number Level Compatibility |Compatibility
Fddddedd | PRESENTATION SERVICES | #dsededbabodededtd [ dodbabdbdededbadodeddbadodededs | ddededodvdedediabdedededt
1 Connect Basic All Levels HNPAW(2.X)
Presentation Space HNW(1.22)
2 Disconnect Basic All Levels HNPAW(2.X)
HNW(1.22)
7 Query Cursor Basic All Levels HNPA(2.X)
Location HN(1.22)
14 Query Field Advanced All Levels HA(2.X)
Attribute H(1.22)
30 Search Field Advanced All Levels HA(2.X)
H(1.22)
31 Find Field Position Advanced All Levels HA(2.X)
H(1.22)
32 Find Field Length Basic All Levels HPA(2.X)
H(1.22)
34 Copy Field Advanced 2.X Only HA(2.X)
to String
33 Copy String Advanced 2.X Only HA(2.X)
to Field
13 Copy OIA Advanced 2.X Only HNPA(2.X)
5 Copy Presentation Basic All Levels HNPA(2.X)
Space HN(1.22)
8 Copy Presentation Basic All Levels HNPA(2.X)
Space to String HNP(1.22)
15 Copy String to Basic 2.X Only HNPA(2.X)
Presentation Space
6 Search Basic All Levels HNPA(2.X)
Presentation Space HN(1.22)
Figure 28. Part 2 of 4
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High Level Language Application Program Interface Version 3.0

Function Reference Chart (Part 3 of 4)

Function [Function Name Difficulty |Control Program |Session Type
Number Level Compatibility |Compatibility
Jekdekddedds | PRESENTATION SERVICES |Adssdfedededodededs | dodedododedolofododedododededs | odedededodedededododededs
(Continued)
35 Define Advanced 2.X Multi-DOS A(2.X Multi—
Presentation Space Only DOS Only)
36 Switch Advanced 2.X Only AP(2.X Multi-
Presentation Space DOS Only)
37 Display Cursor Advanced 2.X Only AP(2.X Multi-
DOS Only)
38 Display Advanced 2.X Only AP(2.X Multi-
Presentation Space DOS Only)
39 Delete Advanced 2.X Multi—-DOS A(2.X Multi—-
Presentation Space Only DOS Only)
16 WS Ctrl Advanced W(2.X)

atantostestantantontants
WIWHRIWIHRRW

DEVICE SERVICES

slentastentitactentoctentente
WIWHWRRWARRXT

lastecliibatinionte e cntantantoalante
WIWWHWRWWWHRRWRWRWRN

alaclealactlotout,.l alaalaatl.t
Tedededededededededededed

50 Start Keystroke Advanced 2.X Only HNPA(2.X)
Intercept
51 Get Key Advanced 2.X Only HNPA(2.X)
52 Post Intercept Advanced 2.X Only HNPA(2.X)
Status
53 Stop Keystroke Advanced 2.X Only HNPA(2.X)
Intercept
54 Get 3270 AID Key Advanced | 2.X Multi-DOS [A(2.X Multi-
Only DOS Only)
11 Reserve Basic All Levels HNP(2.X)
HN(1.22)
12 Reserve Basic All Levels HNP(2.X)
HN(1.22)
Figure 29. Part 3 of 4
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High Level Language Application Program Interface Version 3.0
Function Reference Chart (Part 4 of 4)

Function |Function Name Difficulty |Control Program |Session Type
Number Level Compatibility |Compatibility
dededededededed | COMMUNICATION SERVICES | wessdedfedfededvodededs | dobledodeddbdobdedededtded | dobdededodededodidiabdede
90 Send File Advanced All Levels n/a (HP is
implied)
91 Receive File Advanced All Levels n/a (HP is
implied)
deledeledededd | SYSTEM SERVICES Fedededededodededede | Redededeledededededededededen | Kededededodlededededededs
92 Invoke DOS Program Advanced All Levels P
93 DOS Redirect Advanced All Levels P
ededededededd |UTILITY SERVICES dededededededededede | Sedededededodedededededededede | ededededededededodeloneds
17 Storage Manager Advanced All Levels XXXXXXXXXXXXX
99 Convert Position Basic All Levels HNPA At All
or RowCol Levels

Figure 30. Part 4 of &

I recommend that even if your application is already coded in assembler, you use
the HLLAPI as the interface to the control program and not try to code the low
level calls in your program.

If it is not possible to use the HLLAPI, then each each low level API call
should be coded as a separate subroutine. These subroutines should be in a
common library. If this is done, the subroutines can be thoroughly tested and
called by application programs as needed. This allows the application
programmer to concentrate on the logic of the application, not on debugging
complex low level API calls. The library of subroutines can then be included in
the application program during the link edit step. Should a low level API
subroutine need to be changed at a later date, it will only be necessary to
re-link the application programs that used it.

There has been a new release of the control program approximately every six
months since the 3270-PC was announced. There is no reason to assume this will
not continue. Therefore, to further isolate your application programs from
these changes, I recommend that rather than link your low level API subroutines
into the application program, they be assembled into a program that can be run
as a DOS extension.

This single program would provide the interface between the high level
application program and the low level control program API. If a new release of
the control program or DOS provided significant new function, it would only be
necessary to change this one assembler program to take advantage of the new
function. This would eliminate the need to update, test, debug, and distribute
new application programs to possibly thousands of 3270-PCs.
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To carry this to the logical conclusion, it might be wise to replace the HLLAPI
language interface module (LIM) with your subroutine library. Your program would
pass all HLLAPI supported calls to the HLLAPI for execution and would include
code for just the calls you need that are not in the HLLAPI. If there were to
be another release of the HLLAPI, you could simply modify your own LIM to work
with it, again leaving the application programs unchanged.

COMMON API PROBLEMS

When using the High Level Language Application Program Interface (HLLAPI), a
common programming error is to exit the application program without issuing a
DISCONNECT command to the control program. If this happens, file transfers or
other API programs will fail since the control program still has the interfaces
marked as being used by the original program.

When intercepting keystrokes with a program running in a PC session and sending
them to a different session, such as when using a PC program to control a host
session, the PC program will receive three keystrokes for every key the operator
presses. The control program sends a signal when the key is pressed, and a
signal with a x'FO' scancode followed by another signal when the key is
released. To avoid having each keystroke display as mu<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>