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Preface

This reference manual is intended for people who need the Related Publications
following information about the 5280:

® /BM 5280 Data Areas and Diagnostic Aids Handbook,

® An overview of system programming and system function SY31-0595
® A description of system and partition data areas ® /BM 5280 Assembler Language Reference Manual,
SC21-7790
® A description of machine addressing and object code
instructions ® /BM 5280 Communications Reference Manual,
SC34-0247

® How to use system diagnostic aids

In the appendixes are hexadecimal conversion and addition .
tables, EBCDIC and ASCI|I charts, and SCS control codes. Description, GA27-2749.
A second application microprocessor can be added to the
system as a feature. The second application microprocessor
functions the same way as the main microprocessor except
that it does not respond to keyboard attentions. References
in this manual to the main microprocessor apply to the
second application microprocessor as well.

Second Edition (April 1981)

This is a major revision of, and obsoletes, GA21-9353-0, and incorporates TNL
GN20-9557.

Because the changes and additions are extensive, this publication should be reviewed in
its entirety.

Changes are periodically made to the information herein; these changes will be reported
in technical newsletters or in new editions of this publication.

Use this publication only for the purposes stated in the Preface.

It is possible that this manual may contain reference to, or information about, IBM
products {machines and programs), programming, or services that are not announced in
your country. Such references or information must not be construed to mean that IBM
intends to announce such IBM products, programming, or services in youir country.

Publications are not stocked at the address below. Requests for copies of IBM publica-
tions and for technical information about the system should be made to your IBM
representative or to the branch office serving your locality.

This publication could contain technical inaccuracies or typographical errors. Use the
Reader’s Comment Form at the back of this publication to make comments about this
publication. If the form has been removed, address your comments to IBM Corporation,
Information Design and Development, Department 997, 11400 Burnet Road, Austin
Texas 78758. IBM may use and distribute any of the information you supply in any
way it believes appropriate without incurring any obligation whatever. You may, of
course, continue to use the information you supply.

© Copyright International Business Machines Corporation 1980, 1981
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Chapter 1. 5280 Functions and Storage Overview

Components of the 6280 system include the:

® 5281 Data Station

® 5282 Dual Data Station

® 5285 Programmable Data Station

® 5286 Dual Programmable Data Station

® 5288 Programmable Control Unit

® 5256 Printer

® 5225 Printer

All data stations and the control unit may contain diskette drives. The 5285 and
5288 can have an optional printer attachment. The 5285 and 5288 can contain an
optional communications attachment. A system controller contained in the 5285,
5286, and 5288 handles all system functions. The 5281 and 5282 data stations do

not have a controller and, therefore, must be attached to a data station or control
unit.

SYSTEM CONTROLLER

The 5280 system controller contains a main microprocessor, the partitioned main
storage, and the device attachments. The device attachments contain the device
microprocessors. The main microprocessor and the device microprocessors work
independently of each other but share the same main storage.

The following illustration shows the main components of the system controller.

5280 Functions and Storage Overview
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The main microprocessor n performs all of the non-1/0 (input/output) operations,
such as mathematical computations and data movement. The main microprocessor
also controls the device microprocessors [ through B .

The device microprocessors control all the operations for the attached devices. The
main microprocessor communicates with the device microprocessors via I0Bs
(input/output control blocks) in main storagen and hardware attention lines .
When the main microprocessor determines that work is required of a device micro-
processor, it puts information into the appropriate I0B and activates an attention
line to the device microprocessor. When the device microprocessor detects the
attention from the main microprocessor, it reads the 10B and performs the requested
work. The storage access control B directs access to main storage for all the micro-
processors.

Attention
Lines '\,
[ Main
<——> MPU 0 <1 Rros
Keyboard/Display Attachment
:> gtBD/DispI
v orage
Display )
@ Adapters I(Dlsptlz\gs)
) H P
<——>|  Keo/Displ
MPU
—
—
Keyboard
—]
A Adapters Keyboards
KBD/Displ ) - (up to 4)
ROS
Diskette Attachment
Mai S
ain torage N =
Diskette -~ N,
Storage Acces —] N
’ <::> Czir; <::> MPU Diskette C:.‘/ 3 \
6 | a < ndaper | /=], ©
\ 4
0 0
' Diskette
Diskette Units
ROS {up to 4)
Printer Attachment
Printer
<::> Attachment
MPU n Printer <:> .
To Print
| Adapter o Printer
Printer
ROS
Communications Attachment

L] <::> Comm Line
Adapter

Communications Adapter

< >{ mpu ® 38LS [ —

® DDSA

A Data ® EIA
Trap

Communications
ROS
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MAIN STORAGE

Main storage is divided into the areas illustrated in the following figure:

f
System Control Block
Common
Area n )
Common Functions and Tables
\
(
Partition
Partition
N ~
Area ﬂ V-~ -
Partition
"
System
Work Area

The common area [fJ] is always located at the beginning of main storage. It con-
sists of the system control block and the common functions and tables.

The partition area a contains up to eight partitions. Except for the first and

last partition, each partition can be up to 64 K bytes in length. The first partition
can be up to 64 K minus 256 bytes, and the last partition can be up to 64 K minus
768 bytes in length. Total main storage size can be up to 160 K. A program can
be loaded into each partition. After a program is loaded into a partition, the
partition contains the |0Bs, registers, indicators, formats, /O buffers, tables,

data areas, work area, and object code instructions required for the execution of
the program.

The last 256 bytes of main storage are used by the controller as a system work area
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Main Storage Addressing

Main storage Is divided into 84 K byte sections referred to as pages. There can be a
maximum of 160 K bytes of main storage.

.
Page 0 64 K Bytes
Maximum
Storage 1
Size ’ Page 1 64 K Bytes
Page 2 32 K Bytes
.

A partition cannot cross a page boundary, and therefore cannot be greater than
64 K bytes in length. Each byte within a partition can be uniquely addressed with
16 bits, from hex 0000 to FFFF,

Although the common area is always located on page 0, a partition may be on any
main storage page.

When an application program addresses an area outside the partition, a 4-bit page

number precedes the 16-bit storage address. This 20-bit address is used when a
partition addresses an area within the common area.



COMMON AREA

The following is a general illustration of the system control block and common
functions and tables located in the common area of main storage,

Storage
Address
{in hex) 0 1 2 3 4 6 6 7 8 9 A B c 3} E F
il | ] J | | ] | | | L | ] —
0000 Partition 0 Partition 1 Partition 2 Partition 3 .
SUMNEN. - - Partitian
0010 Partition 4 Partition & Partition 6 Partition 7 108 Pointers
- ) - System Use Only hond
vy L
0040 Diskotte O Diskotte 1 Diskotto 2 Diskatte 3 Disketta
o . P ) . ) i o o 108 Painters
0080 Diskotto 4 Diskotto 6 Diskatto B Disketto 7
000 T2 oy
0080 Printor 108 Systom Uso Only
Pointer
- System
0090 Control
Communications Block
00A0 i Use Onl
CCB Pointor I Sv“‘rm ooy
0080 System Use Only Commymaations l System Use Only
Storage PL .
00Co ate » Syste ¢
Data [ Sive |F"'NI Time System Use Only
Resource
00D0 System Flags Allocation System Use Only
Table @
Svs Config Edit
00EO0 Use :e:/:"@ Error Log Lockout By tes wation g‘;’-vk @ Format
Only| 2V'e" Table @ ¢ Table @
Config- Global aqe|  Sereen
00F0 uration System Use Only Tahle i‘""' Format FT","’T»“«'“
Data Pointers @ [NU™ Table @ able
0100 - Common Function Pointers hoy
System Use Only
-~ Global Table Pointers

l Common Function Routines (object code)

Common Function
Routines and
Global Tables

Help Text

—r

Global Configuration Data Table

Error Recording Tables (variable length)

Resource Allocation Table (configuration option)

ASCI!I Translate Table (configuration option)

Ll lge Lol

AT S
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System Control Block

The system ‘control block is located in the first 256 bytes of the common area. The
fields of the system control block are assigned to fixed locations; the fields contain
pointers to the partitions, device 10Bs, and global system tables that are not assigned
to fixed locations. Other system control block fields contain date, timer, and
configuration information.

Partition Ppin ters

Each partition pointer is a 4-byte block of information about a partition. This
information includes whether a program has been loaded into the partition, whether
the partition is a foreground or background partition, and the address of the begin-
ning of the partition. The partition 10B is always stored in the first 256 bytes of a
partition, so this address is also the absolute address of the partition 10B. The parti-
tion 0B contains information about the partition and the program loaded into the
partition. The main microprocessor uses the information in the partition pointer to
find the partition; it uses the information in the partition 10B to execute the object
code instructions stored within the partition.

Hex
Address

0000 Partition 0 | Partition 1 Partition 2 Partition 3 || Partition
¥ 10B

System 0010 Part}lion 4 | Partifion 5 Partition 6 Partition 7 Pointers
Control S : .

Block

=~

4 T
~ ‘r
/ Common Functions and Tables

Partition 0

{(

| 00F0

Partition 1




= :;;_g\

Device 0B Pointers

Each device 0B pointer is a 4-byte block of information about a diskette drive, a
printer, or the communications attachment. The information indicates whether the
device is attached and includes the address of the first device |0B assigned to that
device. If more than one IOB is assigned to one 1/O device, an 10B chain is used;
each device 10B contains the address of the next assigned device IOB. The device
10B:s are stored within the main storage partitions and describe the 1/0 to be per-
formed by each 1/0 device. The device microprocessor uses the information in the
device 10B pointers to find the first device IOB. They use the information in the
device 10B to perform the required 1/0 and to find the next device IOB. The last
10B on the chain points back to the first I0B.

Hex
Address
( 0000 Partition 0 Partition 1 Partition 2 Partition 3 Partition
> 10B
0010 Partition 4 Partition 5 Partition 6 Partition 7 Pointers
7
System System Use Only
\
Control ¢ ] ] ] ] Disk
Block 0040 Diskette O Diskette 1 Diskette 2 Diskette 3 ; cl)sB ette
0050 Di?étte 4 Diskette 5 Diskette 6 Diskette 7 Pointers
. p.
- / >~ | Printer
k 0080 - System Use Only 10B
Prlnter Pointer
10B
Partition 0 Chains
—1
Dlskette 010B 7——’/ /
/
/ Printer 10B / ‘7'—'//

))

~ ~q

¢ / //rtmon 1

Dlskette 510B

/
Diskette O IOB

Printer |IOB
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Pointers to Global System Tables

Each global system table pointer contains the address of a global system table.
System tables contain the addresses of prompts, formats, tables, and other data
areas. System tables are used within each partition to contain the addresses of the
data areas within that partition. The global system tables contain addresses of
global data areas that are stored within the common area rather than within a
partition. Data areas stored within a partition can be used only by that partition;
however, global data areas can be used by any partition. Global data areas include
a printer configuration table, screen formats, prompts for keyboard/display 1/O,
edit formats for diskette, printer, or communications 1/0, data tables for table
operations, and self-check data for self-check operations.

Common Functions and Help Text

Following the system control block is an area of variable length that contains
common function routines. These routines can be called from any partition; return
is made to the calling partition.

The routines stored in the common functions area depend upon the individual
system. A table of help text messages may be included in the common area. These
messages can be called from the keyboard in response to the Help key.

Configuration Table

Error

A configuration table is included in the common area if one or more printers are
attached to the system. The address of the configuration table is stored in the
system control block.

The configuration table has one entry for each printer. Each entry has such informa-

tion as the device subaddress and the number of entries the printer has in the soft
error count table.

Recording Tables

- Two error tables are stored in the common area as global tables 0 and 1: (1) the

system hardware error log, and (2) the soft error count table. The system error log
is of variable length and is used by the microprocessors to record system hardware-
related errors. Each table entry has information to identify the device, |OB and

program associated with the error. The soft error count table is used by the printer

attachment microprocessor to record the number of soft printer errors that occur
during program executions. These error tables provide a history of system hardware-
related errors and 1/0O errors that can be written to a diskette with a special error log
dump program. See the Data Areas and Diagnostics Aids Handbook for information
about communications error tables.




oy

Resource Allocation Table

The optional resource allocation table specifies the logical devices that can be
accessed by each partition. Each table entry contains a logical device 1D and the
physical address of the device. The logical device 1D, a 2-character ID assigned to
the device during system configuration time, can be used to address the device.
The main microprocessor uses the logical ID to find the physical address of the
device in the resource allocation table.

‘ ASCII Translate Table

Data is stored in main storage in EBCDIC notation. However, data in another
notation can be translated to EBCDIC as it is read into an 1/O buffer. Or data can
be translated from EBCDIC to another notation as it is read from any 1/0 buffer
other than the printer. The optional ASCII translate table can be used by any
partition to translate data to or from ASCII notation. The ASCII table is another
global table.

PARTITIONS

There may be up to 8 partitions numbered sequentially from zero. There must be
at least one partition for each keyboard. A partition is of variable length, but it can-
not cross a 64 K byte boundary. The number, size, and location of the partitions

is defined at system configuration time. The first 256 bytes of each partition con-
tains control information at fixed displacements from the beginning of the partition.
The next 3840 bytes may be used as needed for indicators, decimal registers, or
binary registers. This area is followed by a variable length storage area. The last
256 bytes of each partition is used for a work area. Each byte of a partition is
addressable relative to the first byte of the partition. The following illustrates the
areas of a main storage partition.

Relative
Hex
Address
0000 Partition 10B
0040 Logical 1/0 Table
0080 Keyboard/Display 10B
0100 Indicators and Registers
1000 L
o~ Storage for Object Program, ~
T Buffers, Device 10Bs, and T
Other Data Areas
Partition Work Area (256 bytes)
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Partition 10B

The partition 10B describes the partition and the program loaded into the partition.
The main microprocessor loads this information into the fields of the 10B, using
information from the common area and from the application program. During pro-
gram execution, the main microprocessor uses the information to determine the
partition status, the program status, the address of the next executable instruction,
and how long to execute instructions within the partition before going to the next
partition.

The absolute address of the beginning of the partition is stored in the I0B. The
main microprocessor adds this address to the relative addresses stored in the parti-
tion to generate absolute addresses for the program instructions.

A timer is set when the main microprocessor enters a partition. The I0B specifies
how long the main microprocessor executes instructions within the partition. This
time is determined by the application program. The main microprocessor exits the
partition when the time limit is reached or when it encounters a nonoverlapped 1/0
instruction that is to be handled by a device microprocessor.

Logical 1/O Table

The logical 1/0 table consists of one 4-byte entry for each 0B that is used in the
program. Each entry contains the address of the 0B, flags, and other information
describing the 10B. The entries are numbered sequentially from hex 00 to 15,
corresponding to the numbers assigned to the 10Bs. The keyboard/display is

always entry zero. When the main microprocessor encounters an 1/O instruction
during program execution, the instruction specifies the number assigned to the I0B
that describes the work. The main microprocessor uses this number as an index into
the logical 1/0 table; the entry at this index contains the address of the 10B and
specifies the 1/0 device that is to perform the work.

Keyboard/Display 10B

Every application program must have a properly initialized keyboard/display 10B.
The keyboard/display 10B contains information to control all 1/O via the keyboard/
display to which the partition is assigned. This information includes the address of
the 1/0 buffer, the address of the object code that controls the format of the records
on the screen and in the 1/0 buffer, and the address of control tables located in key-
board/display storage. Keyboard display storage is not part of main storage; it is
located within the keyboard/display attachment. The keyboard/display storage
contains translate tables and other control information used by the keyboard/display
microprocessor to process keystrokes and to display characters on the screen.

Registers and Indicators

Immediately following the partition control area are bytes that can be used for
indicators, binary registers, and decimal registers. The first 32 bytes contain 255
indicators. The indicators are numbered sequentially from zero. The first 100
indicators are user indicators, and the remaining indicators are used by the system.
The indicators are located in the bytes that also can be used for the first 16 binary
registers or the first two decimal registers.

10



0000

Partition 108

0040 Logical 1O Table
0080 KeyboardDisplay 108
0100 BRO BR 1 BR 2 BR3 BR 4 BR 5 BR G BR 7

R0|000-1015 1016-1031 1032-1047 1048-1063 1064 1079 1080 1095 1096 111 11121127
0110 BR 8 BR9 BR 10 BR 11 BR 12 BR 13 BR 14 BR 15

Rfl128I143 11411152 11601175 11761191 1192 1207 12081223 12241239 1240 1255

i g : .
0120 :#'R2BR 16 BRAT BRAB BR.19 BRZ26: BR 24 BR#2 “FiBRI23 8'"3“’

. : : S 4 Registers

01F0. RISBA 120 | BR 121 Tentm Jsmiee [snim Tam 127

iif Decimal
¥ Registers

OFF0 Ro39
-

Object program. Huffe

The first 256 bytes of this area, including the bytes where the indicators are located,
can be used for 128 two-byte binary registers. The first 16 binary registers are used
for the indicators, and the next 16 binary registers are used by the system. The
remaining binary registers may be used for binary arithmetic or logical operations
by the application program. The binary registers are located in the bytes that also
can be used for the first 16 decimal registers.

0100 : TBRO BR1 BR 2 BR3 BR4 BRS BR 6 BR7
g '.T 1000-1015 1016-1031 1032-1047 1048-1063 1064-1079 1080-1095 1096-1111 11121127

‘Ri1 BR8 BR9 BR 10 BR 11 BR 12 BR 13 BR 14 BR 15
i :l 1128-1143 1144-1159 1160-1175 1176-1191 1192-1207 1208-1223 1224-1239 1240-1255

0110

0120

ok
; “’2BR 16 BR 17 BR 18 BR 19 BR 20 BR 21 BK 22 BR 23

x
01F0 . 'R15BR 120 BR 121 BR 122

BR 123 BR 126 BR 127

OFFO0

1000

Object-program, bistfers, tables, and-so.an.

5280 Functions and Storage Overview
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The remaining bytes of this area, up to relative address hex OFFF, can be used for
16-byte decimal registers. Counting the first 16 decimal registers, which can be
used for the binary registers, there are 240 decimal registers. Decimal registers R16
through R239 can be used for decimal arithmetic or logical operations by the appli-
cation program. Decimal registers store data in EBCDIC notation and can support
sign control.

0100 BR 1 BR 2 BR3 BR4 BRS BR 6 BR7

; - 1016-1031 1032-1047 1048-1063 1064-1079 1080-1095 1096-1111 1112-1127
0110 BR9 BR 10 BR11 BR 12 BR13 BR 14 BR 15

; - 1144-1159 1160-1175 11761191 11921207 12081223 | 1224-1239 1240-1265

0120 R BR17 BR18 BR 19 BR 20 BR 21 Bk 22 BR 23

01F0 RisBR120 | BR121 Ianm [BR123 [sr12e [ BR12s IBR126 vIBR127

OFF!

1000

Any of the bytes up to relative address-hex OFFF that are not used for registers
are used for data storage. The bytes following hex OFFF can be used only for data

storage.

Partition Work Buffer
The last 256 bytes of a partition are used as a partition work buffer. This work

buffer is used during load operations, trace operations, decimal arithmetic opera-
tions, self-check, and formatting. The application program does not access this area.

System Work Buffer
The last 256 bytes of main storage are used as a system work buffer. This system

work buffer is not associated with any partition, and it is not accessed by an appli-
cation program.

Foreground and Background Partitions
One main storage partition is permanently assigned to each keyboard/display. A

partition that is permanently assigned to a keyboard is a foreground partition. Any
partition that is not permanently assigned to a keyboard is a background partition.




When a program executing in a background partition needs to use a keyboard, it
can cause an edge indicator to be displayed on the keyboard/display screen. This
indicator notifies the operator that a background partition needs the keyboard.
The operator can interrupt the program that is using the keyboard and attach the
background partition. When the background partition no longer needs the key-
board, the partition must be detached to give control of the keyboard back to the
interrupted program. Only one partition can be attached to a keyboard/display
at any given time.

INPUT AND OUTPUT BUFFERS

There must be at least one physical buffer in main storage for each 0B in a pro-
gram that has 1/O instructions. The physical buffer length must be a multiple of
128 bytes. Double buffering can be used for minimal delays in interactive programs;

a second physical buffer is set up so the 5280 can process data in one while an input
or output operation is being performed with the other. Double buffers are also

required to duplicate fields of a previous record into the same field of a current
record. The 5280 keeps track of the buffers and the records that are in the buffers.

Data sets can be blocked for better utilization of diskette space; a logical buffer is
set up and the blocking and deblocking functions are performed automatically by
the 5280. Or the logical buffer can be omitted and logical records can be blocked
and deblocked directly to and from the physical buffer.

I1BM 3270 MODE BUFFERS

The following three buffers are used for IBM 3270 emulation.

Data Stream Buffer

This buffer is located in the user partition. It is used to store the IBM 3270 encoded
data. This data is used by the IBM 3270 write assist KEY OPs and is generated by
the IBM 3270 read assist KEYOPs. This buffer is normally 4K bytes in length.

Device Buffer

This buffer is located in the user partition. It is used to format the screen or printer
image. |t contains the form image translation of the data in the data stream buffer
and also holds the data entered by the operator. The main part of the device buffer
is 1920 bytes, an additional 128 byte microcode work area is required immediately
following the 1920 bytes making the total size 2048 bytes.

Work Buffer

This buffer is located in the user partition. It is used as an intermediate buffer by
the IBM 3270 write assist KEYOPs. The device buffer contents are first moved to
the work buffer. Then, the write is done to the work buffer. If the write fails, the
screen or printer image and device buffer remain unchanged. If the write is success-
ful, the contents of the work buffer are written to the device buffer and the image
is changed. This buffer is 1920 bytes in length.

5280 Functions and Storage Overview
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EXTERNAL STATUS PROCESSING

While an 1/0 device is processing 1/0, it may encounter a condition that the device
microprocessor cannot handle, such as an error condition or a condition that
requires operator intervention or execution of object code instructions. When this
occurs, the device microprocessor stops processing the /0, places a condition
code into the device 10B, sets an external status flag in the device 10B, and sets an
attention line to the main microprocessor. The device microprocessor continues
to service the other 10Bs.

When the main microprocessor determines that an 10B has the external status flag
set, it enters the partition and executes appropriate object code instructions to
resolve the conditions. The instructions are determined by the application program.
When the application program has resolved the condition, the main microprocessor
resets the external status flag and goes to the next partition. The device micro-
processor returns to the 10B only when it again receives an 1/O command. The 1/0
command may be a reissue of the last 1/0O command.

LOADING A PARTITION

At IPL, a program can be loaded into any main storage partition. At any time after
IPL, a partition can be loaded by a program instruction or by the standard load
processor in the common function area. The standard load processor prompts for
load parameters to be entered from the keyboard. A program instruction can
prompt for load parameters to be entered from the keyboard, or can obtain the load
parameters from a storage area. The load parameters include the partition number,
the device ID or physical address, and the name of the data set to load. The load
operation can load a data set into another partition or can reload the same partition
with the same or a different data set. After the main microprocessor obtains the
load parameters, it attempts to load the data set from diskette into the partition.

Unless the diskette sector size is greater than 256 bytes, the first read will cause
256 bytes to be read into the partition. If the sector size is greater than 256 bytes,
the first read will cause one sector to be read into the partition. In either case, the
rest of the object data set will be read into the partition in 4 K byte blocks.

The data set is read from the diskette from the BOE (beginning of extent) to the
EOD (end of data). There must be no gaps of unused diskette space between BOE
-and EOD. The first block that is read into the partition contains the partition |0B.
The main microprocessor checks the length specified in the partition 10B and then

checks the length of the partition being loaded. If the size of the partition being
loaded is sufficient for the data set, the load proceeds until all data in the data set
is read from the diskette. If the size of the partition being loaded is not sufficient,
a load error results.

Partial Overlay

A partial overlay can spot load a section of object code or data into a partition
without destroying the program object code already in the partition. A partial
overlay is initiated by a program instruction. The load parameters must include
the address where the partial overlay begins. When the partial overlay is completed,
control returns to the instruction following the load instruction that initiated the
partial overlay operation.



Error Recovery

. There are two methods of error recovery that may be used when an error occurs
during a load operation. One method allows the main microprocessor to handle
error recovery. The other method uses error recovery procedures written by the
user. The load instruction indicates which method of error recovery is used.

User Defined Error Recovery

When a program instruction loads a data set into another partition, or if the load
takes place through a common function, the load instruction can indicate that user
defined error recovery procedures will handle error recovery. if the load operation
is successful, control returns to the second instruction following the load instruc-
tion. If an error occurs during the load operation, the main microprocessor places
the error code into a system binary register (BR16) and returns control to the first
instruction following the load instruction. This instruction usually branches to the
error recovery procedures.

Main Microprocessor Error Recovery

There are four types of error recovery procedures, depending on the type of load
taking place when the error occurred. When any type of error occurs, the main
microprocessor sends an error message to the screen and waits for the operator to

press the Reset key. After the reset, error recovery is as follows for the different
types of loads:

Global load, prompts for the load parameters to be entered from the keyboard.
After reset, the load prompt is redisplayed with the original information that was
entered. The operator can then enter the correct information.

Program instruction reloading the same partition, with the standard load prompt
in the common functions area available. After reset, the load instruction is replaced

with the standard load prompt, which prompts for the load parameters to be loaded
from the keyboard.

Program instruction reloading the same partition, with no standard load prompt
available. There is no way to retry this type of load. The main microprocessor

issues an exit instruction and goes to the next partition. The partition that was

being loaded is available to be loaded by another partition.

Program instruction loading another partition. After reset, the load instruction is
not retried. The partition that was being loaded is made available to be loaded by
another load instruction or by the standard load processor. Control returns to the
instruction following the load instruction.

65280 Functions and Storage Overview
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SUBROUTINES

The 5280 supports a variable-length address stack for use during subroutine calls
and returns, The assembler places the address (relative to the start of the partition)
of the address stack into BR18. During program execution when a subroutine call
is executed, the main microprocessor places the 2-byte absolute address of the next
sequential instruction into the address stack pointed to by BR18. Then the content
of BR18 is incremented by 2 so that it points to the next available 2-byte entry in
the address stack. When a return is executed, the content of BR18 is decremented
by 2, and the address stored in the address stack at the location pointed to by BR18
is taken as the return address, The last two bits of the address on the stack are used
to indicate what 64K page of memory the address resides on.

Bits 14 and 15 Page of Return Address

00 return to same page as currently executing on.
01 return to page where common function area one resides.
10 return to page where original partition resides.
1 return to page where common function area two resides.

ADDRESS VALIDITY CHECKING

Addresses in assembler language instructions and control blocks are specified in the
following two ways: (1) directly by a 2-byte address in the object code that was
generated by a reference to a label in the source code, and (2) indirectly by an
address in a binary register (this address is usually calculated), to which a displace-
ment may be added to provide an offset into the base address. No validity check-
ing is made for direct addresses; because the 2-byte address in the object code is
generated by a reference to a label in the source code, the referenced label must

be valid and within the partition for the code to assemble correctly. For indirect
addresses (except addresses that access areas within the common area), the 5280
checks the address to which access is being made to verify that the.address is

‘within the partition. If a displacement is included in the instruction, it is added

to the base address and the resulting address is checked to verify that it is within
the partition. No validity checking is made on addresses that access areas within
the common area (20-bit addresses). No additional checking is made to an address
within an instruction that is modified by the INXEQ instruction; if the INXEQ
instruction modifies an address within an instruction and the resulting address
points to an area of storage outside the partition, unpredictable results will

occur. The user should beware if addresses of type 1 above are changed at
execution time or assembled incorrectly, since no validity checking will be
performed. ’




i,

SELF CHECK

The self check feature gives the user the capability to define a method for either
creating a self check digit from a given alpha numeric field and then stornig the
digit in the field, or to create a self-check digit to be compared with a pre-computed
self check digit already stored in an alpha-nemuric field.

The parameters for a self check algorithm are specified by the user in a self check
control statement which is then used by the assembler to create a self check control
block. The self check control block is used by the main microprocessor when
executing a generate self check or an if self check instruction,

For a non-global self check the self check control block will be located in the same
partition as the program that contains the self check control statement. Bytes X'26’
and X'27’ in the partition 10B will contain the relative address of the self check
control block. Also bytes X'20' - X’25’ in the self check control block will contain
addresses relative to the start of the partition if translation tables are specified.

For a global self check bytes X'26’ and X'27' in the partition 10B will equal zero.
The self check control block will be pointed to by bytes X'EC’ and XED' in the
system control area on page zero. They will contain the absolute address on page
zero of the self check control block. Bytes X‘20’ - X‘25’ in the self check control
block will also contain absolute addresses on page 0 if translation tables are
specified.

When an if self check or generate self check instruction is executed, the self check
control block is relocated in the last 128 bytes of the partition executing the
instruction. Here the self check control block is expanded to include some work
area’s used to contain intermediate results. What follows is a diagram and a byte
for byte description of the expanded self check control block.
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EXPANDED SELF CHECK CONTROL BLOCK RELATIVE ADDRESSES

Self Check Control Block

00 Weight ———————>
Table
04
08
oc
10
14
18
1C €&——————— Weight
Table
20
Input Translate Table @ Product of Sums Table @
24
Output Translate Table @ Self Check Self Check
Modulus Control Byte
(2-127) One
28
?;lf Che;k Self Check #of Bytes —1 ‘?Velf (lihtflf:k |
ntrol Byte Displacement ° to be checked 61? t Table
Two Register
30
Reserved —————————>
34
38
3C &——— Reserved
40 Self Check e
Work Register
44
48
4c
50
54
58
5C <— Self Checlf
Work Register




@é;‘g;\;:

Byte Number
(Decimal) Description
Byte O Least significant digit self check weight table (weighting

factors)

All 32 bytes of the weighting factors must be in hex and must be less than the
modulus. A weight of hex 00 must be entered in the positions of the self check
digits and any other positions to be bypassed. A weight of hex 01 should be
entered in all positions, except those to be bypassed, when the product table is
used.

Byte X1F Most significant digit of self check weight tables (32 bytes)
Byte X'20’ Self check input translation table address (2 bytes)
Byte X22' Self check product of sums table addr (2 bytes)

Byte X‘27’, bits 1-3 must equal B‘000’ or B’010’ if product of sums table provided.

EQU X224’ Self check output translate table address (2 bytes)

Byte X'26' Self check modulus (2-127)

5280 Functions and Storage Overview
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Byte X27' Self check control byte one

Bit 0 - Decimalize self check number

Bit0=1 The rightmost check digit (NR) is used to produce a two-
digit decimal number. The units digit is converted to the
DR (displayable rightmost self check digit), and the tens
digit is converted to DL (displayable leftmost self check
digit),

Bit0=0 An F-zone is OR’ed to the leftmost check digit (NL) and
NR to produce DL and DR.

Bits 1-3 = Summing of Products

Entry Explanation

Bit 1-3 = B'000’ and Byte X'22'-X'23' =0 )
Multiply weights times digits and sum all the digits of the

products.
Entry Explanation
Bit1=1 Multiply weights times digits and sum whole numbers.
Entry Explanation
Bit2=1 ’Translate digits to products and sum all the digits. Product

table repeats every fourth digit. (See product table.)

Entry Explanation
Bit3=1 Multiply weights times digits and sum the units digits of the
products.

Bit 4-5 = Sum Manipulation

This parameter is used to manipulate the NL and NR. If bit4 =1, (byte X‘27') or
if bit 4-56 = B'00’, (byte X‘27’), NL is forced to O.

If bit 4-6 = B‘11', (byte X‘27'), bit 6 cannot equal 1 in (byte X‘27’) for a modulus

less than 8.
Entry Explanation
Bit 4-5 = B'00’ Divide the sum of NL and NR by the modulus.




=,

Bit 4
Entry

Bit4 =1

Bit5
Entry

Bit5 =1

Bit4&5

Entry

Bit4-5=B"11"

Entry
Bit6=1
Bit6=0
Entry

Bit7=0

Bit7 =1

Explanation

Divide the sum of the digits of the sum of NL and NR by
the modulus.

Explanation
Special cross add of the digits of the sum NL and NR. (The

hundreds digit plus units digit equals the NR. The tens digit
plus the carry from NR equals the NL).

Explanation

Special modulus 8 and 3. The units position of the self check
number is stored modulus 8 and the tens position is stored
modulus 3. (Byte X'27’), Bit 1 cannot equal 1.

Explanation

NL and NR complemented to modulus.
NL and NR unchanged.

Explanation

One digit generated or checked.

With an output translate table, and byte X‘27’, bit5 =1,
the NL and NR are summed before translation.

Two digits generated or checked.

If byte X‘27’, bits 4-56 = B‘11’, the NL is multiplied by 8
and added to the NR. That sum is then translated.

Note: This option should only be used if an output
translate table is available.
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Byte X228’ Self check control byte two
Bit 0 =0 Reserved
Entry Explanation

Bit1=1 Each byte in the input translate table is interpreted as two
hex digits. The low-order hex digit (four bits) becomes the
input translate character. The high-order hex digit (four
bits) becomes the shift left count. The position being
translated, and all higher positions in the register, are shifted
left (with zero fill) the number of positions in the shift
count, when the shifted register contains 16 bytes. (All un-
used high-order bytes of the original register are bypassed.)

Bit1=0 All eight bits of any input translate byte are used for the
input translate number.

Bit2=1 Standard modulus eleven.
Bit3=1 Global self check (set by micro-code).
Bit4=1 Double decimal reg used (set by micro-code).

Bit 5-7 = B‘0000" Reserved

Byte X29' Self check displacement

This byte specifies the displacement (0-32) of the rightmost self check digit
within the register.

Note: Specification of standard modulus 10 or 11 requires that the rightmost
position of the register specified in the GSCK instruction be blank.

Byte X2A' Number of bytes (—1) to be checked
Byte X2B’ Self check alternate weight

Table register
This entry specifies a register or register pair that contains the weighting factors for
the self-checking algorithm. If a register is specified, byte 0-31 decimal in the Self-
Check Control Block are ignored.
If no alternate weight table is used this value will be set to 0 by the assembler.
Otherwise this byte will contain the decimal register number of the leftmost decimal

register.

Note: All information in the decimal registers will be right justified.




OPENING A DATA SET 10B

The main microprocessor uses the OPEN instruction to prepare for 1/0 processing.
When the main microprocessor executes an OPEN, it places the 10B on the 10B
chain, initializes (or updates) information in the 10B, and verifies data set sharing

capabilities.

To process an OPEN, the main microprocessor:

1.

Obtains the 10B pointer address from the logical 1/0 table entry for this data
set.

If the 10B pointer address specified in the logical 1/0 table is not between hex
40 and BC inclusive, or is not on a 4-byte boundary, the main microprocessor
uses the device ID (bytes hex 60 and 61 of the 10B) as a search argument and
searches the resource allocation table. If a match is made on the partition
number and device ID, the main microprocessor takes the physical address
given in the resource allocation table and uses it to open the data set |0B. If
the system does not have a resource allocation table, an external status (0736)
occurs. If no match is made on the device ID, an external status (0725) occurs.
If the physical address that is found in the resource allocation table is invalid,
an external status (0726) occurs. There are two 10B pointers in this range
(address hex AO and A4) that are used exclusively by the communications
access method to access the communications microprocessor; these 10B
pointers are not to be used by the application program. No checking is made
to ensure that the application program does not use these 10B pointers, and
unpredictable results may occur if they are used.

Determines the proper attention line to use, based on the 10B pointer address,
and checks to determine if the device to open is installed. The main micro-
processor does this by checking the third byte of the 10B pointer for a non-
zero value. After checkout, each device microprocessor places hex FF in this
byte to signal that the device is installed. During an open, the main micro-
processor detects this nonzero value and continues doing the open. When the
main microprocessor places the address of an 0B in the 0B chain, it leaves
bit 1 of the third byte on so that there will always be a nonzero value there
for later opens. If the device is not installed, this byte is left at hex 00 after
checkout; the main microprocessor interprets this zero value to indicate that
the device is not installed and will force an external status (0731) on any
attempt to open the device.

Checks to determine if the data set 10B is already open. If it is already open,
skip to step 8.

Checks to determine if there are any other 10Bs on the chain. If the new I0B
is label update, and if there are other I0Bs on the chain, an external status
(0733) occurs. If there are no other 10Bs on chain, the address of the label
update 0B is placed on the chain and bit 3 of byte 0 of the 10B pointer for
this 10B is set; this marks the 10B chain as nonshare. If the new 10B is not
label update, and if bit 3 of byte 0 of the 10B pointer is set, external status
(0733) occurs. If there are no other 10Bs on the chain, the main micro-
processor places the address of the 0B on the chain and goes to step 8.
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6. If there are other |OBs on the chain, the main microprocessor checks the
share specifications.

7. If the share/access specifications are valid, the main microprocessor places
the 10B on the chain. If they are not valid, external status (0727) occurs.

8. Saves the commands and operands in the 0B, turns on bits 0 and 1 in byte O
of the 0B, and raises the attention line to the appropriate device
microprocessor.

Formatting is not supported during an open (or allocate). If the HDR1 label
should be formatted, a formatted read from the physical buffer should be executed
after the open.

Share Data Set Opens

When a request is made to open, data set sharing is verified. A test is made to
determine if the device subaddress of the new 10B matches that of the first I0B in
the chain. If they do not match, the test is made on the next OB in the chain. If
there is a match, a test is made to determine if the 0B pointer address for the new
data set is between hex 40 and 7C, inclusive. If it is not within this range, a match
has been found and the share/access checking continues. If the |OB pointer address
is within this range, an additional check based on data set names is made. If the
data set name of the new |OB matches the data set name of the old 10B, the share/
access checking continues. If the new data set name does not match the data set
name of the old 10B, a mismatch has occurred and the next |OB in the chain is
checked. For each match found, options based on read/write, share/don’t share
must compare. Four bits are assigned to contain the following access and share
information:

Bit Meaning

0 " Read

1 Write

2 Read share allowed
3

Write share allowed

The following diagram shows how the main microprocessor compares the access
type to the share options: ) '




o,

Start

New share
Status = 0 =— Yes —Error

No
New share Ngw share
Status = 11——No —— Status = Old —— No— Error
Access type
Yes
Yes 1
Old share

Status = 00 — Yes ——=Error

|0
Old share Old share
Status = 11—— No =——Status = New — No ——=Error
Access type
Yes
Yes J
Good

If the compare of options does not match according to the following diagram, an
external status (0727) occurs. The error code is saved in the 10B, the appropriate

external status code and external status bit are set, and a branch is taken to the
external status subroutine.
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R=Read Old
W=Write
S=Share | New
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KEYBOARD/DISPLAY 1/0 CONTROL

The keyboard/display attachment consists of a keyboard adapter, a display adapter,
keyboard/display storage, and the keyboard/display microprocessor. Optional
magnetic stripe readers and an optional elapsed time counter may also be included.

The keyboard/display microprocessor handles all data entry via the keyboard. It can
handle up to four keyboards. For each keyboard it processes keyboard functions
and data entry, and detects keystroke errors. It processes keystrokes and handles
the character display according to the keyboard/display storage information. It uses
a screen format control string, which is generated from the application program, to
control the format of the input record as it is displayed on the screen and entered
into the 1/0 buffer.



Keyboard/Display Storage

Each display has an assigned keyboard/display storage area. Within this area is a
refresh buffer for the screen, and translate tables and other control information
used by the keyboard/display microprocessor to interpret keystrokes and to display
characters. The translate tables include the: (1) scan code translate table, which
translates each keystroke scan code to a corresponding EBCDIC value that can be
placed into the main storage 1/O buffer; (2) display translate table, which trans-
lates each EBCDIC value to a display code before it is displayed on the screen; (3)
validity table, which defines such things as the EBCDIC codes that are valid for
each character set; and (4) diacritic table, which defines diacritic character combina-
tions. Other control information in the keyboard/display storage area defines con-
figuration of the lines on the screen and the symbols displayed on the status line
for particular field definitions. The keyboard/display 10B specifies the address in
keyboard/display storage of the storage area assigned to the keyboard.

Screen Format Control String

A source statement in the application program generates a string of object code,
referred to as a screen format control string, that describes the format of each input
record. This screen format control string specifies the length and valid characters for
each input field, and describes prompts, display attributes, duplication fields and
constant insert fields. It indicates the position on the screen where each field and
prompt is to be displayed, and the position in the 1/O buffer where each field is to
be placed. The application program specifies the screen format control string and
the 1/0 buffer to use, and the addresses of the string and buffer are stored in the
keyboard/display 10B.

As the keyboard/display microprocessor processes each field of the screen format
control string, it places the input data into the 1/0 buffer and displays it on the
screen. However, the keyboard/display microprocessor cannot move the data from
the 1/O buffer to other main storage locations, or to another 1/0 device. When a
screen format control string is completed, the keyboard/display microprocessor
places a record advance condition code into the 1OB and reports external status to
the main microprocessor. The main microprocessor must process the contents of
the /0 buffer according to the application program instructions.

Functions and Modes

When a function key is pressed, the keyboard scan code is translated by the key-
board/display storage translate tables to an EBCDIC code. This EBCDIC code
initiates the appropriate function. The function may be processed by the key-
board/display microprocessor, by the application program, or by both.

The data entry mode may affect the way the function is processed. The keyboard/
display microprocessor supports several modes of entry. (See the keyboard flags at
hex displacement 3E in the keyboard/display 0B for a list of the modes.) The
modes are selected by the application program, which must set the assigned mode
flags in the keyboard/display 10B. The keyboard/display microprocessor controls
the keyboard/display 1/0 and functions in the mode specified by the mode flags.
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Magnetic Stripe Reader

The optional magnetic stripe reader reads a character string that is stored on a
badge. When the badge is inserted into the reader, the character string is read into a
buffer within the reader. The keyboard/display microprocessor reports an external
status condition to the main microprocessor. The main microprocessor then exe-
cutes the application program subroutine that reads the character string into main
storage and processes it.

Elapsed Time Counter

The optional elapsed time counter records elapsed real time. The keyboard/display
microprocessor maintains a timer that increments a 2-byte field in the system con-
trol block every 1.6 seconds. A program instruction can read this 2-byte field and
the 1-byte timer value into a main storage area to measure the time elapsed during
a job or during a portion of a job.

B

Errors Detected by the Keyboard/Display Microprocessor

The keyboard/display microprocessor detects keystroke errors and keyboard/display
hardware errors. Most keystroke errors are handled by the keyboard/display micro-
processor, which displays an error code on the screen and waits for the operator to
press the Reset key. All hardware errors are entered into the error recording table
in the common area. In addition, certain conditions cause the application program
to be notified via external status.

Edge Indicators, IBM 3270 Mode

During |BM 3270 mode, indicators comparable to the IBM 3270 indicators appear
at the far right side of the screen. These indicators are:

Insert Mode Indicator
This indicator is located on row 12 of the 24 row screen. The microcode turns the
indicator on when the insert mode key is pressed. The application program can also
control this indicator using KEYOP X‘87'.

System Available Indicator

This indicator is located on row 10 of the 24 row screen. It is only controlled by
the application program using KEYOP X‘87’.

Input Inhibited Indicator
This indicator is located on row 14 of the 24 row screen. !t corresponds to the
input inhibited state of the keyboard, when only the reset key is valid. The indica-

tor is manipulated by the microcode as follows:

® The microcode turns the indicator on whenever it posts external status to the
software for a command key sequence or a software-supported function key.



The microcode turns the indicator off when a keyboard restore is indicated on a

write assist to the screen operation and when an erase all unprotected assist

operation directed to the display is executed.

The microcode turns the indicator on when the following errors occur:

— When an alphameric or when dup, field mark, erase EOF, or delete is pressed
while the cursor is positioned beneath an attribute character or within a

protected data field.

— When a key not.in the numeric key set is pressed while the cursor is within a
numeric field and the numeric lock feature is specified.

— When an alphameric key is pressed in insert mode while there are no null
characters at or to the right of the cursor within the field.

— When an invalid scan code is detected.

— When an error keystroke is hit.

The application program can also control this indicator using KEYOP X'87’.
Keyboard States in IBM 3270 Mode

The state of the keyboard determines how keys are handled by the KB/CRT micro-
code. The states and descriptions are:

KB open

All keys are valid. This state is equivalent to not hard lock and not input
inhibited.

Hard lock

In this state, all keys are ignored except the shift keys. The KB/CRT microcode
sets the hard lock on whenever it posts external status to the application program
for a function key or a command key sequence. The application program may
also control this state by using KEYOP X'87'.

Input inhibited
In this state, only the shift keys and the reset key are active. It corresponds to

the status of the input inhibited indicator. The application program may also
control this state by using KEYOP X‘87’.

DISKETTE 1/O CONTROL

The diskette attachment consists of a diskette adapter and the diskette micro-
processor. Each diskette microprocessor can handle up to 4 diskette drives.

The diskette microprocessor handles all data 1/0 functions for the diskette drives.
These functions include reading and writing data set records, blocking and deblock-
ing records, searching data set records, and managing shared data sets. The diskette
microprocessor also handles allocating data sets, opening data sets, and closing data
sets. It can also change data set labels on a diskette and insert or delete records.
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Although all data is stored within main storage in EBCDIC notation, the diskette
microprocessor can read data set records in another notation and translate them to
EBCDIC, or it can translate EBCDIC records to another notation and then write
the translated records to a diskette. The translation requires translate tables, which
may be within a main storage partition or within the common area.

Error Recovery and External Status

Initial attempts to recover from errors are tried by the diskette microprocessor.
When an error occurs during an 1/0 operation, the operation may be retried a cer-
tain number of times; the number depends on the operation and the type of error.
If the error is not resolved by the diskette microprocessor, the diskette micro-
processor places a 4-digit condition code in the diskette |OB and reports external
status. When the main microprocessor determines that an external status condition
is-pending in the diskette 10B, it uses the condition code to find the appropriate
subroutine in the application program to resolve the condition.

PRINTER CONTROL

Error

The printer attachment consists of a printer adapter and a printer attachment
microprocessor. The printer attachment microprocessor can handle up to eight
printers of the types IBM 5222, IBM 5224, IBM 5225, and IBM 5256, with
restrictions as indicated in the IBM 5280 Distributed Data System General Informa-
tion Manual, GA21-9350.

Note: Printer speed may be affected by customer programs, application load, forms
design, and/or the number of printers attached to the system.

The format of the printed output may be modified by SCS (standard character
string) control characters. The SCS control characters may be placed in the printer
output data stream by the application program unless the program is using an SCS
conversion data set or unless no modification is desired. Each data set is described
with a control statement in the source program. If the data set description specifies
the data set type as an SCS conversion data set, the main microprocessor places the
SCS control characters in the printer output data stream.

The printer attachment microprocessor handles blocking and deblocking of output
records. It also handles data sets that specify share attributes. For the printer,
share attributes indicate that more than one data set can use the same printer.

Recovery and External Status

Initial attempts to recover from certain errors are tried by the printer attachment
microprocessor or by the printer, If the error or external status condition is not
resolved by the printer or printer attachment microprocessor, the printer attach-
ment microprocessor places a 4-digit condition code in the printer IOB and reports
external status. When the main microprocessor determines that an external status
condition is pending in the printer IOB, it uses the condition code to find the
appropriate subroutine in the application program to resolve the condition.

The printer attachment microprocessor records errors in the error tables, which are
located in the common area.



COMMUNICATIONS CONTROL

Error

The communications attachment consists of a communications adapter, a communi-
cations data trap, and the communications microprocessor. The communications
microprocessor supports one communications line. The adapter can provide data
link support for BSC or SDLC protocol. The data trap is used by the communica-
tions microprocessor to store diagnostic information. See the Data Areas and
Diagnostic Aids Handbook and the Communications Reference Manual for
information about communications.

The communications microprocessor handles communications 1/0, including send-
ing status information and data to the host, receiving data and status information
from the host, and blocking and deblocking records. The communications micro-
processor uses a communications access method, which may be an IBM program
product or a program written by the user, to control communications operations.
The communications microprocessor interfaces with the communications access
method through the communications control block. The communications access
method, in turn, interfaces with the application program through the communica-
tions |OB. The communications OB is described by a control statement in the
source application program. The communications access method and communica-
tions control block must be loaded into a main storage partition. The application
program and communications |OB are loaded into another main storage partition.

Recovery and External Status

The communications microprocessor attempts to recover from certain 1/O errors
and records errors in an error recording table located within the communications
access method partition. If the error or condition is not resolved by the communi-
cations microprocessor, the communications access method places a 4-digit condi-
tion code in the communications 1OB and reports external status.
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TYPICAL OPERATION

This illustration is used with the typical operation description on the following

pages.
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The main microprocessor checks the partition I0B pointer n until it finds a
pointer that indicates that a program is loaded in the partition. |f there are no
active attention lines pending, the main microprocessor goes to the address indi-
cated in the partition 10B pointer . The first 256 bytes of the partition con-
tains the partition 10BIES.

The partition 0B contains such information as the partition size and the address
of the object code instruction to execute next. When the main microprocessor
enters the partition, it sets a timer. This timer controls how long the main micro-
processor is to remain within the partition. The main microprocessor then goes to
the object code instruction address in the partition storage area n It executes
instructions in the storage area until the time limit is up or until it encounters a
nonoverlapped 1/0 instruction. If the timer times out, the main microprocessor
completes the execution of the instruction it is currently working on, returns to the
partition OB and stores the address of the next instruction to execute when it
returns to this partition, and goes back to the system control block. If no active
attention lines are pending, it continues checking the partition 10B pointers; when
it finds a partition |OB pointer that indicates that a program is loaded in the parti-
tion, it goes to that partition and performs the same steps as described above.

If the main microprocessor encounters an 1/0 instruction before the timer times
out, it uses the data set number specified in the instruction as an index into the
logical 1/0 table B . It goes to the appropriate entry in the logical 1/0 table to
find the address B of the device 10B that describes the 1/O operation. The main
microprocessor then goes to the device I0OB , loads the instruction into the
10B, and activates the device attention line to the appropriate 1/0 device. If the
1/0 instruction specified overlapped 1/0, the main microprocessor continues exe-
cuting instructions within the partition while the 1/0 device is performing the

1/0. If the instruction specified nonoverlapped |1/0, the main microprocessor exits
the partition, and the instruction following the /O instruction is not executed until
the 1/0O instruction is completed by the device.

When a device microprocessor senses an active device attention line, it checks the
device 10B pointers ﬂ in the system control block until it finds a pointer that
contains an 10B address. It then goes to the addressﬂ and performs the work
described in the IOB. The I0B contains the instruction op code and parameters,
the address of the 1/0 buffer or buffers, and other information such as format
addresses and data set type. When the device microprocessor encounters a condi-
tion that it cannot handle, it clears the first two bits of the status byte and sets the
external status bit in the status byte of the device OB, and activates an attention
line to the main microprocessor. If the device microprocessor finishes the 1/0
work in a normal way, it clears the first 2 bits of the status byte in the device |0B.
The device microprocessor then checks the device 10B to determine the address of
the next I0B on the 10B chain for this device m . It processes the 10Bs on the
chain until it encounters an 10B that is marked as the first on the chain. Except

for the printer attachment microprocessor, which has only one |OB pointer, the
device microprocessor then returns to the system control block and checks the next
device |OB pointer. If it finds another device |OB pointer that contains an |IOB
address, it goes to the |OB and uses the |/O device associated with the IOB pointer
to process the |0OB chain as described above.
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Chapter 2. Main Storage Data Areas

This section describes the 5280 main storage data areas. The following figure shows
the main storage organization for the 5280.

N

Storage
Address
{in hex) 0 1 2 3 4 5 6 7 8 9 A B c D E F
| | | | J— 1 L | | L | ——
0000 Partition 0 Partition 1 Partition 2 Partition 3
Partition
0010 Partition 4 Partition 5 Partition 6 Partition 7 108 Pointers
- System Use Only 2
0040 Diskette 0 Diskette 1 Diskette 2 Diskette 3 Diskette
10B Point
0050 | Diskette 4 Diskette § Diskett: 6 Diskette 7 oimers
0060 2 =
0080 System Use Only
System
0090 Control
Communications Block
B 00A0 em Use
. . CCB Pointer f System Use Only
00BO System Use Only C()|'8'§l,';'(‘;ﬁ;d(“::)”5 | System Use Only
ooco Date [ Storage llPL Time System Use Only
Size Filag
Resource
00D0 System Flags Allocation System Use Only
Table @
Sys Config- N Edit
00EO Use :e\{'s"@ Eiror Log Lockout Bytes uration (S::‘” ® Format
sk @
omy | BUffer Table @ eck @ Table @
Sys Config- Global o] Screen
00F0 Use uration System Use Only Table ';‘""' Format f;’,‘:"“."cfﬂ
Only Datu Pointers @ (MU Table @ able
0100 :"' Common Function Pointers :.JL-:
k3
System Use Only
~ Global Table Pointers =
T T
‘L Common Function Routines (object code)
= Common Function
____________________________________ Routines and
Help Text Global Tables
~ Global Configuration Data Table ‘L
I 1
Error Recording Tables (variable length)
T T
‘E Resource Allocation Table (configuration option) 1
T T
Relative ‘L ASCII Translate Table (configuration option)
Storage
Address Beginning of first partition area {zight partitions maximum)
(in hex)
0000 Partition 108
0040 Logical 1/O Table
J =
0080 Keyboard/Display 108
= =
0100 BRO BR 1 BR 2 BR 3 BR 4 BRS BR 6 BR7
1000-1015 10161031 10321047 1048-1063 1064-1079 1080-1095 1096-1111 11121127 RO
Indi s
0110 BR 8 BR9 BR 10 BR 11 BR 12 BR 13 BR 14 BR 15 R1
1128:1143 1144-1159 1160:1175 1176-1191 1192-1207 1208-1223 12241239 1240-1255 .
Partition
Binary Area
A 0120 BR 16 BR17 BR 18 BR 19 BR 20 BR 21 BR 22 BR 23 R2 4
N Registers
N~ 3
~ ~
01F0 | BR120 [ BR 121 l BR 122 I BR 123 l BR 124 I BR 125 l BR 126 | BR 127 R15
~ > Decimal
~ r~ "
OFF0 R239)
1000 QObject program, buffers, tables, and so on
~ —
~ -
Microprocessor work area in the last 256 bytes of the partition
- 0000 Beginning of the next partition
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SYSTEM CONTROL BLOCK

The system control block occupies the first 256 bytes of main storage and contains
partition pointers, device 10B pointers, and pointers to system tables.

Hex Length in

Displace- Bytes (in

ment Hex) Description

0000 20 Partition Pointers: (one 4-byte block for each possible

partition). Each 4-byte block has the following meaning:
Byte O

Bit(s) Meaning
0 1 = A program is being loaded into the

partition.

1 1 = The partition is being attached to the
keyboard.

2 System use only.

3 1 = Akeyboard attention occurred during a
nonoverlapped, nonkeyboard-1/0

operation.
4-7 System use only.
Byte 1
Bit(s) Meaning

0 0 = Background partition.

Foreground partition.

1 1 = There is no program in this partition; there-
fore, a program can be loaded.

2 1 = An attention from the main microprocessor
to the keyboard/display microprocessor is
pending.

3 1 = An attention from the keyboard/display ‘
microprocessor to the main microprocessor
is pending.

47 0000 = No main microprocessor accessing the partition.
0001 = First main microprocessor accessing the partition.
0010 = Second main microprocessor accessing the partition.

-
It

Byte 2 High-order address of the beginning of the
: partition. Hex FF indicates this partition is
not defined.
Byte 3 Page number in storage where this partition
is located.
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Hex
Displace-

( ' ment

0020

0040

0060

0080

0084

Length in
Bytes (in
Hex)

20

20

20

1C

Description

System use only.

Diskette 10B Pointers (eight 4-byte blocks). Each 4-byte
block has the following meaning:

Byte O

Bit(s)

4.7

2:3
4.7

Byte 3

Flag Byte

Meaning

The diskette microprocessor has locked the

10B pointer; the main microprocessor can-

not use the 10B pointer while this bit is on.

System use only.

A label update data set is open. The main
microprocessor cannot put another 10B on

this chain.

0000 = No main microprocessor using the 0B chain.
0001 = First main microprocessor using the 10B chain.
0010 = Second main microprocessor using the OB chain.

The high-order address of the first 10B on
the chain.

Meaning

The low-order bit of the 0B address.

The diskette drive is installed for this 10B
pointer.

System use only.

The page number in storage where the 10B
is'located.

Diskette microprocessor save area.

System use only.

Printer 10B pointer (same meaning as a diskette 10B
pointer, displacement 0040).

System use only.

Main Storage Data Areas
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~ Hex

Displace-
ment

00AO0

Length in
Bytes (in
Hex) -

4

Description

Communications CCB pointer (one 4-byte block). The
4-byte block has the following meaning:

Byte 0

Bit(s) Meaning When 1

0 The CCB pointer is valid for use by the
communications feature.

1 The CCB pointer is available for CAM use.

2 The CAM load parameter list is located at
the address specified in bytes 1 and 2.

3 The CAM is loaded and ready to accept
commands from the application program.

4-7 The partition number of the partition that
initiated the loading of CAM.

Byte 1 When bits 0 or 1 of byte 0 = 1, this byte
contains the high-order byte of the CCB
address (relative to the beginning of the
page). When bit 2 of byte 0 = 1, this byte
contains the page number of the load
parameter list.

Byte 2

Bit(s) Meaning
0-3 System use only.
4-7 When bit 1 of byte 0 = 1, this byte contains

the page number of the CCB storage location.
When bit 2 of byte 0 = 1, this byte contains
the high-order byte of the address of the load
parameter list.



Hex Length in
) Displace- Bytes (in
( . ment Hex) Description
Byte 3
Bit(s)

0-3

4-7

Meaning

Main microprocessor lock bits, indicate some
user is currently setting up PARM list to load
CAM.

Bit 0 is for the main microprocessor.

Bit 1 is for the second application micropro-
cessor.

Used by microcode to signal attachment to
the system after the first attention is issued
by the main microprocessor. The microcode
will write a hex ‘F' in this position if the
microcode diagnostics ran successfully and
the communications adapter is attached.

SYSIPL initializes bits 4-7 to hex ‘1’ if the
BSC Multipoint Monitor is not installed via
SYSCON and SYSCMPU when building the
IPL diskette. If the BSC Multipoint Monitor
was defined for this IPL, bits 4-7 are
initialized to hex ‘D’ by SYSIPL and will be
used as follows:

Bit 4 indicates BSC Multipoint Monitor is
installed for this IPL.

Bit 5 indicates BSC Multipoint Monitor is
active, will be turned off by CAM when an
OPEN is issued to microcode to start a
communications session. |t will be turned
on by CAM when CAM is canceled if bit 4
is on.

Bit 6, when off, indicates the main micro-
processor lock bits (0-3) are ready for use,
CAM can be loaded.

Bit 7, when on, indicates the communica-
tions microprocessor diagnostics can success-
fully at power up time.

00A4 14 System use only.

Main Storage Data Areas
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Hex
Displace-
ment

00B8

00BC

00Co

00C5

00C7

40

Length in
Bytes (in
Hex)

4

Description

Communications 10B Pointer:

Byte O

Bit(s)
0

13
4-7

Byte 1

Byte 2

Bitf(s)
0
1-2

3
4.7

Byte 3

Meaning

The CAM has locked the OB pointer; the

main microprocessor cannot use the 10B if

this bit is 1.

System use only.

0000 = No main microprocessor accessing the chain.
0001 = First main microprocessor accessing the chain.
0010 = Second main microprocessor accessing the chain.

The high-order address of the first IOB on
the chain.

Meaning

The low-order 10B address.
System use only.

-1=CAM is optional.

The page number of the 10B location.

Hex FF if the CAM is operational.

System use only.

Date information as follows:

Byte O
Bytes 1-2
Byte 3

Byte 4

Year minus 1900.
Day of the year.
Month (date is invalid if this byte = 00).

Day of the month.

Storage size as follows:

Byte 0

Byte 1

IPL Flag.

Number of 64 K-byte pages of storage.

Number of 256-byte blocks of storage on the
last page.



Hex
Displace-
ment

00C8

00CA

00DO

00D6

00D8
00E1

00E3

Length in
Bytes (in
Hex)

2

Description

High-order 2 bytes of time (1.6 seconds per count) since the
system was powered on (if the elapsed time counter is
installed). Updated by the keyboard/display microprocessor.

System use only.

System flags as follows:

Byte O
Bit(s) Meaning
0-3 System use only.
4 1 = The resource allocation table is in storage.
5-7 System use only.

Byte 1 During IPL, hexadecimal FF indicates the
main microprocessor is ready for IPL data to
be loaded. Not hexadecimal FF indicates
that a diskette microprocessor is loading IPL
data.

Byte 2 The device address of the IPL diskette.

Byte 3 The IPL device subaddress.

Bytes 4-5 System use only.

The address of the resource allocation table, relative to the
beginning of page 0.

System use only.
Address of main memory buffer for keystroke buffering.

Error log lockout bytes: Each device IOB pointer is
assigned a bit in the first-level lockout bytes. Up to 8 device
I0B pointers share a bit in the second-level lockout byte.
For entry to the error log, all bits in the first-level byte con-
taining the device 10B pointer lockout bit must be 0, and all
bits in the second-level lockout byte must be 0. Also, bit 3
of byte 0 of the table pointer must be 1. To use the table,
the microprocessor must: (1) Set the bit in the first-level
lockout byte corresponding to the 10B pointer of the

device that has the error. All other bits in that byte must

be 0. (2) Set the bit in the second-level lockout byte. All
other bits in that byte must be 0. (3) Set bits 4-7 of byte 1
of the pointer to system table 0 to hex F. This half-byte
must have been zero.
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Hex

Displace-

ment

00E3
(cont.)

00E9

00EA

00EC

00EE

42

Length in
Bytes (in
Hex)

Description

First-level error lockout bytes:
Bit

Byte E3 0 Partition 0
Partition 1
Partition 2
Partition 3
Partition 4
Partition 5
Partition 6
Partition 7

NO O A WN =

Byte E4 System use only (must be zero).
Bit

Byte EB 0 Diskette 5000

Diskette 4C00

Diskette 4800

Diskette 4400

Diskette 4000

Not defined

Not defined
Not defined

NO OGS WN =

Bit
Byte E6 0 Printer 80XX
Byte E7 System use only (must be zero).

Byte E8 System use only (must be zero).

Second-level error lockout byte:

Bit(s) Use

0 Partitions 0-7.

1 System use (must be 0).

2 Diskettes.

3 Printer and system use only (must be zero).
4-7 System use only (must be zero).

Address of the global configuration table, relative to the
beginning of page 0. The address is set by the configuration
utility.

Address of global self check control block, relative to the
beginning of page 0.

Address of the global edit format table, relative to the
beginning of page 0.



Hex
Displace-
ment

00FO
O00F 1

00F2

00F3

00F9

FB

FC

FE

Length in
Bytes (in
Hex)

1

6

Description

System use only.

Main microprocessor configuration data; initialized by the
configuration program as follows:

Bit(s) Meaning
0-3 The number of partitions-1 to scan.
4-7 The number of the partition at which to

start scanning.

Second application microprocessor configuration data;
initialized by the configuration program as follows:

Bit(s) Meaning
0-3 The number of partitions-1 to scan.
4-7 The number of the partition at which to

start scanning.

System use only.

Address of the system table pointers, relative to the begin-
ning of page 0.

The page number of the global screen format table and the
global prompt table.

Bit(s) Meaning

0-3 Page number of keystroke buffer in main
memory.
4-7 Page number of global screen format table

and prompts table.

The address of the global screen format table, relative to
the beginning of the page specified in displacement FB.

The address of the global prompt table, relative to the
beginning of the page specified in displacement FB.
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COMMON FUNCTIONS AND GLOBAL TABLES

The common functions and global tables begin at address hexadecimal 0100, and
may include different areas depending on the system and whether the user selected
IBM options. The following diagram is a general description of the common func-
tions and global tables as they are if the common area SYSDPRT2 (the default area)
is selected. Following the general description is a complete description of the global

§-Ls

tables.
T
:lf: Common Function Pointers
System Use Only
iy Global Table Pointers
T
L Common Function Routines (object code)
T Help Text
J~ Global Configuration Data Table
T
S~ Error Recording Tables (variable length)
T
# Resource Allocation Table (configuration option)
‘# ASCII Translate Table (configuration option)
o~

sy bbbl
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Global Configuration Table

The address of the global configuration table is at hexadecimal EA, EB in main
storage. This table contains information about the printer for the printer micro-
processor. There are two header bytes, followed by an 8-byte entry for each printer
configured. Hexadecimal FFFF indicates the end of the table. The following is the
format of the 2 header bytes, and of the 8-byte entry.

Hex Length in
Displace- Bytes (in
ment Hex) Description

2 Header Bytes:

Byte 1

Byte 2

Bits
0-3
47
8 Printer Entry:
Byte 1
Bits
0-1
2-4
5-7

Bytes 2-3

Byte 4

Byte 5

Byte 6

Byte 7

Byte 8

The address of the printer |OB pointer
{hexadecimal 0080).

Meaning

The number of entries in the configuration
table minus 1.
The length of a table entry minus 1 (hex 7).

Device subaddress.

Meaning

System use only.
Printer port number.
Printer station address.

Displacement into the table to this entry
{must be nonzero).

Table length (hexadecirﬁal 14).

Printer error encoding type:

A0 = Bit encoding
20 = Byte encoding

Adapter Type

00 = Twinaxial printer attachment.
02 = Start-stop printer attachment.

Number of 128-byte blocks in printer buffer
(hex 02).

Must be zero.
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Error Recording Tables

A system hard-error table and a soft-error table are stored in the common area.

The system hard-error table is used by the microprocessors to record system hard-
ware-related errors. The soft-error table is used by the printer attachment micro-
processor to record the number of 1/0 errors that occur during program execution.
These error tables provide a history of system hardware-related errors and 1/0 errors
that can be written to a diskette with a special error table dump program.

How to Find the Error Recording Tables

The error recording table pointers are stored in the common area, in the format of
a system table. The 2-byte address of the error recording table pointers is located
in the system control block, at displacement hex F9. The first pointer always con-
tains the address of the hard error table, and the second pointer always contains the
address of the soft error table. The pointers are 10 bytes in length, in the following
format:

F9 FA . .
L1 1 (address of the first pointer)

First Pointer | (points to hard error table)

Second Pointer | (points to soft error table)

/ \
/ \
/ \
/ \
/ \
/ \
(0 1 2 3 4 5 6 7 8 9,
Lock Control - [For the System Error Recording Table:
(X'10’ indicates
partition not — — - Number of Entries
using table) 10 for base system
+5 for diskette drives 2, 3, 4
Bits 0-3 hold the +5 for diskette drives 5,6, 7, 8
page number of the | +5 for printer(s)
error recording table — or
address. L _ ] For the Soft Error Counter Table:
Lﬂ_umber of bytes

Error Recording

Table Address em—————— ——————— Set to X‘00’.

Number of Entries ] L Length of Entry Minus 1
for the System e — — —

Error Recording

Table

or J—
Number of Bytes
for the Soft Error — — — —
Counter Table

—




Hard Error Table Format

The hard-error table can contain up to 25 entries. Each entry contains up to 26

bytes of error information in the following format:

00 02 04 0coD 11

I 1 IéIAI 1 L L 1 1 1 1 g [l 1 L l
Error Code: See Error Code Format.
Address of 10B Pointer?

Device Subaddress (printer only)!

Program Name

©P000600

10B Identification:
Bits 0-3 = The logical unit number from the logical 1/0 table.!

Bits 4-7 = The partition number in which the 10B is stored.
0 Device Status: See Device Status for a description.
@ Data Set Name!

Number of Duplicate Errors: Maximum is X‘FF’.

1
This field contains all Os for the keyboard/display MPU.

2For the keyboard/display MPU, this field points to the foreground partition associated with this
keyboard. If the partition is a background partition, this field points to the foreground partition

with which this background is associated.

Main Storage Data Areas 47



a8

Error Code Format

XXXX

&

0 Device Identification as Follows:

0 = Main microprocessor

1 = Keyboard/display microprocessor
2 = Printer attachment microprocessor
3 = Diskette microprocessor

4 = SNA
5=BSC
6-8 Not used

9 = Application program
C = Previous data set (SNA)
D = Previous data set (BSC)

e Error Category as Follows: .

1 = Intervention required

2 = Hard error (operation is not retried)

3 = Retriable error (retried x times)

4 = |0OB error (user error)

5 = Soft error (retried successfully)

6 = Exception status (such as the Cancel key pressed on the 5256 printer)
7 = Warning error (user can continue)

8 Not used

9 = User program terminated

@ specific Error Condition: See the /8M 5280 Message Manual, GA21-9354, for
a description of specific conditions.




o S

Device Status

For the Keyboard/display MPU: The device status bytes have the following mean-
ing for error codes 1200, 1201, and 1202. For 1204 all status bytes are undefined.

Status Bytes

oc 10 19 Hard Error

|112|x|xl T - | ,i ‘1 l\olololololololo | ] Table Entry
T 7 ) 7 .
Error Code / ~N Error Count
~
/ ~
/ S
/ ~
/ oD OE OF \

lol 1 L1 1 1 l b 1 | l AL 2 1 ALJJ

© o0 o000

e For error codes 1200 and 1201, status OD has the following meaning:

Bit(s) Meaning

0 1 = A keyboard/display feature card is installed.
1 1 = Keyboard/display storage selected is on a feature storage card.
(see Note)
2 1 = Keyboard/display storage selected is on the keyboard/display MPU

card. (see Note)
3-7 Keyboard/display storage access status as follows:
01111 = Accessed by the keyboard/display MPU or by a translate cycle.
10111 = Storage accessed by display 1 hardware.
11011 = Storage accessed by display 2 hardware.
11101 = Storage accessed by display 3 hardware.
11110 = Storage accessed by display 4 hardware.

For error code 1202, byte 0D contains the invalid scan code.
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For error codes 1200 and 1201, byte OE has the following meaning:

Bit(s)

0-2

Meaning

High-order bits of the keyboard/display storage address when the error
occurred.

0 = The error occurred when translating and writing to the display
refresh buffer.

0 = The last storage access was for a read operation.

1 = The last storage access was for a write operation (diagnostic use
only).

Parity is even (should be even for a read; can be either for a write).

Indicates model as follows:

00 = 5288
01 = Not Used
10 = 5286
11 =5285

For error code 1202, byte OE contains the EBCDIC translation for the invalid
scan code.

Not Used

0000

Number of Keyboards Detected (as attached) By the Keyboard/Display MPU

Note: For error codes 1200 and 1201, if bit 1 and bit 2 of status OD are both 0, an
invalid address was accessed.



s

/ ~N Number Minus 1 of
s Duplicate Errors:

~ i is X‘FF’.

~ Maximum is X

7 N
,/ Data Set Name ™~ ~

7 ~

- 0D OE OF! 10 >

6 6 66 6 o008 &
(A

Failing Head Number:

0=Head 0
1=Head 1

Failing Track Number

® 0

0=FM
1=MFM
Q Sector Size:
00 =128
01 = 256
10=512
11=1024

e Failing Sector Number—valid for the following codes:

3301 3501
3302 3502
3303 3503
3306 3506

CRC error occurred

ID found during search

000

01 = Control address mark (AM) was detected
10 = Missing address mark
11 = Bad track accessed
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Storage overrun: The diskette MPU was unable to obtain the required storage
cycles to transfer data.

Error during a verify read operation.

Command not complete: The diskette MPU has not completed the operation
requested.

When 1, the write or erase gate was active during a read operation; or the.write
or the erase gate was not active during a write operation.

@ Command sent to the diskette adapter by the diskette MPU.?

Ly byte OF is equal to FF, the track contains no IDs.
21f the command is hex Ax or 2x, bytes 0D and OE may not be valid.

For the Printer Attachment MIPU:

The status bytes have the following meaning for the twinaxial printer attachment.

04 oc 13 19 .
Gl o gl | TR BT | NumberofD.upllca.te
7 Pz ~ | T————Errors: Maximum is
- \\Nitused. X'FF".
e ~
7 ~-
7 ~—
Vd ~-
// \\\
-~
e \\\
il oD oE oF 10 7 12~ —
v v vov v v 7t v v vy v b e v b v e b e b

© o e o ° 3

° Not used.
(5]

First Poll Response Byte
Bit(s) Meaning

0 The printer MPU is busy.

1 The printer received bad data—parity error.
2 The printer is not ready.
3 The printer has outstanding status, which must be read by the printer

attachment MPU.

I



. P S ‘

4-6

7

Exception status from the printer:

000 = No exception status.

010 = The printer received an invalid activate command. A read
command must be followed by a read activate command and a
write command must be followed by a write activate command.

011 = Undefined exception status.’

100 = The printer received an invalid command.

101 = Printer storage overrun: The printer received too much data or
too many commands.

110 = Undefined exception status.’
111 = The printer was powered off and then powered on.

Not used by the 5280.

Second Poll Response Byte

Bit

0

Meaning When 1

The printer received an invalid SCS character (usually a programming
error).

The printer received an invalid SCS parameter (usually a programming
error).

The printer receive buffer is full.
The printer operation is complete.
The Cancel Request key was pressed on the printer.

The printer mechanism is not ready (usually a voltage missing at the
printer).

End of forms

The printer received an unprintable character (this bit shouid only be
on if the SGEA command is set to stop).
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Q Outstanding Status from Printer

Bit Meaning When 1

0 Print wire check

1 Emitter slow speed check

2 Emitter fast speed check

3 Emitter sequence check

4 No emitter pulses

5 Emitter overrun: Printer MPU cannot keep up with the emitter pulses.
6 Forms stopped

7 Forms position check

G Encoding Type:

AO = bit encoding
20 = byte encoding

e Adapter type

00 = Twinaxial printer attachment

UThis exception status should not be received from the printer. If it is, it usually indicates a line hit.

The status bytes have the following meaning for the start-stop printer attachment.

04 oc¢ 13 19 Number of Duplicate
S‘J_'_L—""‘"‘"""—‘I‘J‘ — ~ T 'J——Errors: Maximum is
R ™ — __Not used. P
s \\ XFF.
s ~
/ T~
/ T~
s ~
e ~—_
—
7 \\\
7 o 0E oF 10 1 17—
|0.|..n|.7‘L‘44144;1411.n..||l||:..|;I.A|||Al‘Ag;nnnnn\‘l

o o o © ° °
0 Not used.

SN



Device status.

Bit

0

Meaning

Interface check
Device check

Busy

Device exception
Receive block pending
Reserved

Power on transition

Reserved

Device sense 0

Bit

0

Meaning

Framing error
Overrun error

Parity error

Graphic error

Invalid SCS command
Invalid SCS parameter
End of Forms

Always 0
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Q Device sense 1

Bit Meaning

0 Buffer overrun

1 Power supply error

2 Left margin error

3 End of forms switch error

4 CPI/LPI switch error

5 Buffer read error

6 Invalid CP1/LPI switch setting
7 Always 1

e Encoding type
AO = bit encoding

e Adapter type
02 = Start-stop printer attachment

Soft Error Table Format

The printer soft error. recording table contains a count for each printer soft error
that occurred. The first byte in the table is always 0, followed by one entry for
each printer on the system. Each entry is 21 bytes long, and each byte is assigned
to a specific error code as follows:

Byte: 0 1 10 11 20 Soft Table Entry

Reserved /l_L SJ_L S—I_-L

Error Codes 2500 through 2509
Error Codes 2530 through 2539—-5224 and 5225 Printer
Error Codes 2540 through 2549—5256 Printer

Error Codes 2510 through 2519—5222 Printer



Resource Allocation Table

The resource allocation table defines the physical address of each logical device
that can be used by each partition. The table is created and initialized as a user
option during the system configuration portion of the SCP. If a resource allocation
table has been created and placed into the common area, the system flag at address
hex DO, bit 4 is 1; the address of the table is at hex D6-D7 in the system control
block.

The resource allocation table consists of a 4-byte partition header for each partition,
followed by a 4-byte device entry for each device that can be used by that partition.
When the main microprocessor attempts to open an 10B that specifies a logical
device ID instead of a physical address, it uses the resource allocation table to find
the physical address. The main microprocessor searches the table until it finds the
first entry for that partition or the first global partition entry. It then searches the
device entries for a matching device ID. 1If no match is found, it continues search-
ing the partition headers for another entry for the partition or another global parti-
tion entry. The search continues until the matching device ID is found or until the
table is exhausted. If no match is found, an error is reported. If a match is found,
the device at the physical address specified in the table is used to open the data set.

The format of the partition header records and the device entries are as follows.

Partition Header

Byte: O 1 2 3

Partition ID Number of Entries

Bytes Meaning
0 Partition ID Number:
FO = Global entry (each device entry applies to all partitions)

FF

]

(see the description for bytes 2 and 3)

Bitf(s) Meaning

3 1 = The partition number in bits 4 through 7 is not valid.
0 A valid partition number is in bits 4 through 7.
4-7 The number (0 through 7) of the partition to which the
entries apply.

1 The number (0 through 255) of device entries for this partition.

2-3 If bytes 0 and 1 contain hexadecimal FFFF (indicating the end of the
table), bytes 2 and 3 indicate the number of bytes still available in the
table.

If byte 0 is hex FF and byte 1 is not, byte 1 contains the page number
and bytes 2 and 3 contain the remainder of the address of the next
section of the resource allocation table.
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