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Configuring Terminal Buffers

Introduction

Terminal Buffers (TBUFs) are used to buffer all input from and output to terminals and all output to
serial printers. The number of buffers needed on each system depends on the number of concurrent
terminal users. A larger number of TBUFs must also be allocated if users are working in block mode
using VPLUS/3000, since this requires a larger amount of data to be transferred to and from the
terminal.

A popular recommendation for configuring terminal buffers (especially if using block mode applications)
is to "max them out". However, if you've encountered an ATP or ADCC message when bringing up your
system, you know it’s not obvious what the maximum is. Formulas for calculating TBUFs are published in
the Data Communications Handbook (Part No. 5957-4633) but the values are inaccurate. The new
version of the Point-to-Point Workstation 1/0 Reference Manual (Part No. 30000-90250) contains the
correct information. This note explains the correct values and will help you avoid configuring terminal
buffers per port by trial and error.

The first section of this Application Note addresses over configuration of TBUFs per port and includes
sample messages, formulas for ADCC only systems, formulas for ATP only systems, and instructions for
systems with a mixture of port types. The second section covers the under configuration of TBUFs, gives
some sample messages and gives the minimum requirements for proper operation of both types of ports.
The final section is a glossary of terms.

The information in this note ﬁertains to release G.00.00 (MPE V/E) and later; all numbers are-in decimal.

Over~configured TBUFs

The following 'messages may appear when you start up your system. They indicate that the value
configured for TBUFs per port is too large for the system to handle. The formulas in this note will show
you how to calculate the maximum value you can enter to eliminate these messages:

ATP MESSAGE (1) The data segment size needed for DRT nn is mm words
too large. The number of terminal buffers and/or the number of
units must be reduced for the DRT

ADCC MESSAGE (7) The ADCC terminal data segment needed is larger
than the maximum allowable data segment. The total number of TBUFs
has been reduced from hn to mm. The ADCC devices may not operate
correctly

This note explains the correct values and will help you avoid configuring terminal buffers per port by
trial and error.



‘Calculating TBUFs for ADCC Ports

One Terminal Data Segment (TDS) is built to contain the TBUFs for all ADCC ports oh the system (the
maximum number supported is 60). The MAXIMUM EXTRA DATA SEGMENT SIZE configured via
SYSDUMP is not a restriction on the size of this data segment.

The ADCC software will build a data segment up to a maximum size of 32,760 words.

In the TDS, there are 1,776 words of fixed overhead, 214 words of overhead per device and 69 words per
TBUF. Hence, the formula:

{32760 -~ [1776 + (#ports * 214)I} / 69
will yield the maximum number of TBUFs that will fit in the TDS. Dividing this result by the number of
ports will give the maximum number of TBUFs per port that can be configured without causing the
- ADCC MESSAGE (7).
For example, your HP 3000 Series 48 has 32 ADCC ports configured. If you fill in the formula

{32760 - [1776 + (32 * 214)]} / 69 = 349

you will notice that a maximum of 349 TBUFs will fit into your data segment. Note the result is rounded
down to the nearest whole number. Therefore,

349/ 32 ports = 10.

Ten is the maximum number you can enter as a response to TERMINAL BUFFERS PER PORT? and still
avoid the ADCC message (again, rounded down to the nearest whole number).

Calculating TBUFs for ATP Ports

ATP terminal buffers are a bit more complicated. The terminal buffers are in the Terminal Data
Segment (TDS) but there may be more than one data segment used. One data segment is built for units 0

through 47 and another for units 48 through 95 on each Device Reference Table (DRT). As with ADCCs, .

the configured MAXIMUM EXTRA DATA SEGMENT SIZE is not a limitation; you can still build a data
segment up to 32,760 words.

In each ATP TDS, there are 2,032 words of fixed overhead, 184 words of overhead per port and the
buffers are 69 words long. Therefore, the formula

{32760 - (2032 + (#ports * 184)]} / 69
will provide the maximum number of terminal buffers per data segment. Dividing this result by the
number of ports will give you the maximum value for "terminal buffers per port" without getting the

ATP MESSAGE (1). Remember that each data segment has to service a maximum of 48 ATP ports.

For example, your HP 3000 Series 68 has 64 ATP ports configured (DRT &, Units O through 63). The
first TDS will serve units O to 47, so we fill in the formula as follows:

{32760 - 12032 + (48 * 184)]} / 69 = 317.




From this we see that 317 TBUFs will fit into this data segment, which works out to 6 per port (317 / 48
= 6). The second data segment will serve units 48 to 63, therefore, you should fill in the formula like this:

{32760 -[2032 + (16 * 184)]} / 69 = 402.

Note that 402 TBUFs will fit into this data segment, which works out to 25 per port (402 / 16 = 2§; still
rounding down to the nearest whole number). Since you can only configure ore value for TBUFs per port,
you must use the lower of the two results to have the most TBUFs possible and still avoid the ATP
MESSAGE. Therefore, you use the value 6 TBUFs per port.

This process will need to be repeated for each DRT configured on the system.

Calculating TBUFs with a mixture of port types

If your system has a mixture of ATPs and ADCCs, each must be calculated individually, using the
appropriate formula described above. The lowest of the values derived is the highest value you can use
and still avoid the ATP/ADCC messages when starting your system. With a mixture of port types, it is
possible to get an ATP MESSAGE or an ADCC MESSAGE or both.

These ATP and ADCC messages are informational only. If you have over configured, you will see the
messages displayed on the console each time your system is booted, but the operating system will adjust
automatically to give you as many TBUFs as will fit. If you ignore these messages, nothing will happen
and your ports will work just as well as if you had "maxed-out" the TBUFs.

Under-configured TBUFs

On the opposite end of the spectrum, if your TBUFs are under configured, you may receive the following
message(s):

ATP MESSAGE (24) The number of terminal buffers for DRT nn has been
increased to the minimum number mm allowed for the pp unit.

ADCC MESSAGE (8) The number of ADCC terminal buffers has been
increased to the minimum n per ADCC device.

The system requires a minimum amount of terminal buffers in order to function. This is calculated based
on your 1/0O configuration. If your configured number of terminal buffers per port is inadequate, you
will see the appropriate error message listed above and the system will adjust up to its calculated
minimum. In this case, you may see negative results. For example, terminal 1/0O may be slowed, depending
on the system load. This is usually noticed in block mode VPLUS/3000 applications when the cursor
pauses periodically while painting the screen.

The following table shows the minimum number of terminal buffers needed in each case, based on the
number of ports configured:

with ADCC ports

1 to 36 - 7 TBUFs/port
37 to 44 - 6 TBUFs/port
45 to 52 -~ 5 TBUFs/port
53 to 60 - 4 TBUFs/port
61 to 64 ~ 3 TBUFs/port



with ATP ports

1 to 96 ports - 5 TBUFs/port

On systems with a mixture of ADCCs and ATPs, it is possible to get into a Catch-22 situation. For
instance, your HP 3000 Series 58 has 48 ATP ports and 36 ADCC ports. If you configure 6 TBUFs per
port, you will get ADCC MESSAGE (8) indicating TBUFs are under configured (the system will adjust
upward to 7 per port for the ADCCs). If you change the TBUFs per port to 7, you will get ATP
MESSAGE (1) indicating you have over configured {now the system will adjust the TBUFs down to fit into
the TDS). As you see, nothing can be done unless you want to de-configure some ports.

As a general rule, for system performance, it is better to over configure than to under configure . If you
decide to take the defaults when configuring your system, you may still encounter some of these errors.
The default number of terminal buffers per port for the ADCC TDS is 7 and: for the ATP TDS is 10.




Glossary

ADCC - Asynchronous Data Communications Channel: an 1/O controller for low and medium speed
bit-serial asynchronous devices; supports speeds up to 9600 baud. ADCC ports are commonly used on the
HP 3000 Series 4X and 5X systems. '

ATP - Advanced Terminal Processor: an 1/O controller for low, medium, and high speed bit-serial
asynchronous devices; supports speeds up to 19.2K baud. ATP ports are the only ports supported on the
HP 3000 Series 68 and 70. They may also be installed on the 4X and 5X systems.

DRT - Device Reference Table: this table has one four-word entry for each device on the system,
containing the addresses of the driver and the interrupt handler for the device. The DRT number used in
SYSDUMP is an index into this table.

PORT - Port is a generic term used to describe the connections used to attach peripherals (for example,
terminals and printers) to the system. Some port types used on the HP 3000 are ADCCs and ATPs.

TDS - Terminal Data Segment: an area of memory set aside to contain the terminal buffers used for input
and output and other information that is needed for accessing the terminal and serial printer devices on
the system. There may be one or many terminal data segments built, depending on the type and number
of ports configured on the system.

TBUF - Terminal BUFfer: TBUFs are contained in the TDS and are used to hold the data that is to be
written to a terminal or serial printer device. Since each TBUF is only 69 words long, (138 characters) it
may take several TBUFs to complete one read or write (VPLUS/3000 uses many TBUFs because it has to
write forms information in addition to data). TBUFs also hold the data transmitted from the terminal to
the HP 3000 until the system can process it.
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