








































































































































































































Buffer Feature for the IBM 1009
Data Transmission Unit

The 1BM 1009 Data Transmission Unit, with the buffer
feature installed, can be attached to an 1M 1401 or
1460 Data Processing System. With this feature in-
stalled on the 8™ 1009, data can be loaded and un-
loaded to and from the transmission line while the
processor is free to perform any other function.

The buffer feature provides a 400-character core-
storage buffer that is divided into four 100-character
blocks. Blocks of 100 characters are loaded into buffer
storage from the processor or unloaded from buffer
storage into the processor by a single MOVE or LoAD
instruction. After a block of 100 characters has been
moved into the core-storage area of the processor
(receive mode), testable latches can be interrogated
by the program to determine whether more data is
stored and available for transfer to the processor. After
a block of 100 characters has been moved into the 1009
buffer from the processor core storage (transmit mode),
the program routine can interrogate the buffer to de-
termine whether it can accommodate another block of
100 characters.

If additional data is available in the 1009 buffer
(receive mode), or additional space is available in the
1009 buffer (transmit mode), the program can initiate
another MOVE or LOAD instruction. The B-address of
the MOVE or LoAD instruction should be increased by
100 before the instruction is executed. This procedure
is followed until a group-mark with a word-mark (end-
of-message) is detected in the processor core storage
(transmit mode) or an end-of-message is detected in
the 1009 buffer storage (receive mode). The processor
program must determine the validity of the data re-
ceived by testing the appropriate latch. The data is
processed if it is valid. If the data is invalid, it is auto-
matically retransmitted a maximum of two more times.
A counter in the 1009 buffer keeps track of the number
of transmissions made during an error routine; how-
ever, the retransmission of data is under the control of
the program. If the data is still invalid after three
transmissions the transmission of data ceases, and an
alarm sounds, indicating operator intervention is re-
quired.

The buffer feature also provides the 1009 with the
ability to answer automatically and establish a tele-
phone connection for transmission of data and to dis-
connect at the end of transmission without operator
intervention. The direction of the transmission can be
automatically controlled through appropriate program-
ming,
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Maximum Processor Time Required for
Movement of Data

Blocks of 100 characters, with or without word marks,
are transferred by each MOVE or 1.oap instruction. The
following formula can be used to calculate the time
involved in moving a 100-character block of data to or
from the buffer.

Timing. T=9N + IN + 1L + 99N or 109N + 1L
(without indexing) ms.
T =9N + IN + 3N + 1L + 99N or 112N + 1L
(with indexing) ms.
L = Line speed in ms.
N =.0115 (1401); .006 (1460) ms.

IBM 1009 with Buffer (Instructions)

Several processor instructions are expanded to provide
program control for operations that involve the M
1009 Data Transmission Unit with buffer feature
installed.

Initialize a Message Transmission (XMIT)

Instruction Format.

Mnemonic Op Code A-address d-character
CU 1) %D1 E

Function. This instruction initiates a start-of-message
signal if the 1009 is in a send-run condition (trans-
mit-receive switch is set to TRansmiT). If the 1009
is in a receive-run condition (transmit-receive switch
set to RECEIVE) the instruction causes the processor
to interlock and an alarm to sound, signaling that
operator intervention is necessary. This instruction is
also used when the transmit, receive, and automatic
switch is set to the auromatic position( buffer fea-
ture installed) and a K E (SET DIRECTION TO TRANS-
mirr) instruction has been issued.

The A-address specifies the 1009, and the d-char-
acter specifies the start transmission operation.

Word Marks. Word marks are not affected.
Timing.. T=N (L;+ 1) ms.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg. B-Add. Reg.
NSI %41 d41



Initialize a Reply from Receiver (RCV)

Instruction Format.

Mnemonic Op Code A-address d-character
CU U %D1 D

Function. The receiving 1009 signals the transmitting
station that it is ready to receive and indicates the
status of the previous message (see BRANCH IF INDI-
CATOR ON instruction ).

Word Marks. Word marks are not affected.

Timing. T=N (L;+ 1) ms.

Note. The transmit-receive switch on the receiving 1009 should
be set to RecewvE. If it is set to TRaNsMiT, the processor is
interlocked and an alarm is sounded to signal the operator.
This instruction is also used when the transmit, receive, and
automatic switch is set to the AutomaTic position (buffer
feature installed) and a K D instruction has been issued.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg. B-Add. Reg.
NSI %41 d41

Move Character to the Transmitting 1009

Instruction Format.

Mnemonic Op Code A-address B-address d-character
MCW M ZD1 xxx w

Function. The transmitting processor sends 100 charac-
ters to the 1009 buffer, starting with the position in
core storage specified by the B-address. The d-char-
acter, W, specifies a transmit operation.

Word Marks. Word marks are not affected.

Timing. T = 109N + 1L (see Maximum Processor Time
Required for Movement of
Data)

Timing. T = 112N + 1L (with indexing)

Note. If a group-mark with a word-mark is sensed in processor
core storage, an end-of-message transmit condition is recog-
nized.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg.
NSI %41

B-Add. Reg.
B+100 or GM +1

Move Character from the Receiving 1009

Instruction Format.

Mnemonic Op Code
MCW M

A-address B-address d-character
%D1 XXX R

Function. This instruction transfers 100 characters in
the receiving 1009 buffer to the receiving processor
core-storage location starting with the position
specified by the B-address. The d-character specifies
a receive operation.

Word Marks. Word marks are not affected.

Timing. T = 109N + 1L (see Maximum Processor Time
Required for Movement of
Data)

Timing. T = 112N + 1L (with indexing)

Note. When the 1009 recognizes the end-of-message condition,
the receiving processor gets an end-of-message-receive signal
and inserts a group mark in the core-storage location im-
mediately beyond the location containing the last character of
the message.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg.
NSI %41

B-Add. Reg.
B+100 or GM+1

Load Character to the Transmitting 1009

Instruction Format.

Op Code A-address B-address d-character
L %D1 XXX w

Mnemonic
LCA

Function. The transmitting processor sends 100 charac-
ters, starting with the location specified by the B-
address, to the transmitting 1009 buffer. The d-char-
acter, W, specifies a transmit operation.

Word Marks. If a word mark is associated with a char-
acter, it is placed with the character in 1009 buffer
storage during one transfer cycle. When the charac-
ter is placed on the transmission line, the word mark
is converted to a word separator. Placing the charac-
ter and word separator on the transmission line takes
two transmission cycles.

Timing. T = 109N + 1L (see Maximum Processor Time
Required for Movement of
Data)

Timing. T = 112N + 1L (with indexing)
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Note. A group-mark with word-mark in processor core storage
signals an end-of-message-transmit condition.
Address Registers After Operation.

I-Add. Reg. A-Add. Reg.
NSI %41

B-Add. Reg.
B+100 or GM +1

Load Character from the Receiving 1009

Instruction Format.

Mnemonic Op Code A-address B-address d-character
LCA L %D1 XXX R

Function. This instruction transfers 100 characters in
the receiving 1009 buffer to receiving processor core
storage starting with the location specified by the
B-address. The d-character, R, signals a receive op-
eration.

Word Marks. If a word mark is associated with a char-
acter, it is received as a word separator followed by
its associated data character, but converted to a
word mark and placed with its associated character
in the receiving 1009 buffer storage. This operation
takes two transmission cycles. The character and as-
sociated word mark are then transferred to processor
core storage during one transfer cycle.

Timing. T = 109N + 1L (see Maximum Processor Time
Required for Movement of
Data)

Timing. T = 112N + 1L (with indexing)

Note. When the 1009 recognizes an end-of-message condition,
the receiving processor interprets an end-of-message-receive
signal and inserts a group mark in the core-storage location
immediately beyond the location containing the last character
of the message.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg.
NSI %41

B-Add. Reg.
B+100 or GM+1

Branch If Indicator On

Instruction Format.

Mnemonic Op Code I-address d-character
B B XXX X

Function. This instruction tests the indicator specified
by the d-character. If the indicator is on, the pro-
gram branches to the I-address for the next instruc-
tion. If it is OFF, the program continues with the next
sequential instruction.
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d-character Indicator Station

1 1009 Ready RCV or XMIT
2 Buffer Service RCV or XMIT
3 Reply Good XMIT

4 Reply Bad XMIT

5 Receive Error RCV

6 Attention 1009 RCV or XMIT
7 Receive EOM RCV

8 Receive EOF RCV or XMIT

Indicators.

B xxx 1 — This indicator turns on when the 1009 is in a run
condition. If the 1009 is not in a run condition, the pro-
gram should stop, or loop until the run condition is estab-

lished.

B xxx 2 — This indicator, when on, indicates to the processor

" that the 1009 is in a buffer-available condition when in
either the transmit or receive mode. This indicator turns on
the first time when 100 characters have been placed in the
receive 1009 buffer or when a U%D1 E instruction has been
issued when in a transmit mode.

B xxx 3 — This indicator turns on if the signal sent to the
transmitting station by the U%ZD1 D instruction specified
that a good transmission occurred. The transmitting proc-
essor should test this indicator and branch to the routine
for the next message, if it is on. If the indicator is not on,
the program should advance to test the transmission-error
indicator.

B xxx 4 — The reply-bad indicator turns on if the signal sent

~ to the transmitting station by the U%DLl D instruction
specified that a transmission error occurred. The transmit-
ting processor should test this indicator and branch to an
error subroutine if an error occurred.

B xxx 5 — This indicator, when on, indicates to the processor

 that the condition for acknowledgment that has been set in
the 1009 is error-reply. This indicator turns cn when the
first error character is detected in a message and remains
on until the next UZD1 D instruction is issucd.

B xxx 6 — This indicator turns on when any one of the fol-

" lowing indicators turns on: branch-2, branch-3, branch-4,
branch-7, and branch-8. When the branch-8 indicator is
on, the 1009 requires program attention,

B xxx 7 — This indicator, when on, indicates to the processor

~ that the conditions for an acknowledgment have been set
(reply-good or reply-bad) in the 1009, This indicator turns
on when the processor receives an end-of-message signal
from the 1009 and remains on until the next UZD1 D in-
struction is issued.

B xxx 8 — This indicator, when on, indicates to the processor
that the 1009 has received an EOF (end-of-file) signal
from the remote terminal.

Word Marks. Word marks are not affected.
Timing. T=N (L;+ 1) ms.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg. B-Add. Reg.
With Indexing
Branch BI BI NSI
No Branch NSI BI dbb
Without Indexing  cleared to
Branch BI BI blanks
No Branch NSI BI dbb



Suppress 3-Second Alarm

Instruction Format.

Mnemonic Op Code d-character
SS K A

Function. This instruction prevents the 3-second alarm
from sounding during a delay (such as tape rewind).
Normal alarm functions will be restored when any
subsequent instruction addresses the 1009. This in-
struction can be given when a delay in processing
can be foreseen.

Word Marks. Word marks are not affected.
Timing. T=N (L;+ 1) ms.

Address Registers After Operation.

1-Add. Reg. A-Add. Reg. B-Add. Reg.
NSI dbb abb

Set Direction to Receive

Instruction Format.

Mnemonic Op Code d-character
SS K D

Function. This instruction is incorporated in the proc-
essor receive program routine to set the line direc-
tion to RecEIvE. This instruction is effective only if
the transmit, receive, and automatic switch is set to
AUTOMATIC.

Word Markls. Word marks are not affected.
Timing. T=N (L;+ 1) ms.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg. B-Add. Reg.
NSI dbb dbb

Set Direction to Transmit

Instruction Format.

Mnemonic Op Code d-character
SS K E

Function. This instruction is incorporated in the proc-
essor transmit program routine to set the line direc-
tion to TRaNsMit. This instruction is effective only if
the transmit, receive, and automatic switch is set to
AUTOMATIC.

Word Marks. Word marks are not affected.
Timing. T=N (Ly+ 1) ms.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg. B-Add. Reg.
NSI dbb dbb

Send EOF (End-of-File)

Instruction Format.

Mnemonic Op Code d-character
SS K F

Function. This instruction is incorporated in the proc-
essor transmit or receive program routine to initiate
sending an EOF (end-of-file) code signal to the
remote 1009.

Word Marks. Word marks are not affected.

Timing. T=N (Ly+ 1) ms.
Address Registers After Operation.

I-Add. Reg. A-Add. Reg. B-Add. Reg.
NSI dbb dbb

Operate in Load Mode

Instruction Format.

Mnemonic Op Code d-character
SS K L

Function. This instruction is .placed ahead of the
U 9%D1 D instruction in the processor receive pro-
gram routine if the receiving 1009 is operating in the
load mode. This instruction causes all word separa-
tors to be converted to word marks as they are re-
ceived at the receiving 1009 and before they are
placed in the receiving 1009 buffer. The receive sta-
tion operates in a load mode until an end-of-message
signal is received.

Timing. T=N (L;+ 1) ms.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg. B-Add. Reg.
NSI abb dbb

1-67






A-Address (Ovlp)
Adapter 51-Column Feed (1401, 1460) .
Advanced Programming (1401)
Asterisk Protection (Edit)

................................................................

B-Cycle (Tran)
Binary Tape Instructions (Tape) ....
Binary Transfer (1460)
Bit Test (1401, 1460)
Branch if Bit Equal
Branch if High, Low, or Equal Compare (HLE) ...
Branch if Indicator On (DDC)
Branch if Indicator On (Ovlp) ....
Branch if Indicator On (SS)
Branch if Indicator On (1009)
Branch Instructions (Direct Data Channel) (DDC)
Buffer Feature for the sm 1009 (DTU)

......................................................................

......................

.....................................................

..........................................

............................

Column Binary (1401)
Compressed Tape (1401, 1460) (Tape)
Console Attachment 1447, Model 2 or 4 (1460) ...
Console Inquiry Station Adapter (1401-1447) .....
Control Feature Mode Switch (1403)

..............................

Data Flow (Ovlp)
Decimal Control (Edit)
Decreasing an Address
Direct Data Channel 1401, 1460 (DDC) ....

Direct Seek Timing ....
Disk Control Field
Disk-Storage Control (1460)
Disk-Storage Drive Adapter (1401) ...

Divide Subroutine

.................................................................

Early Card Read (1402)
Expanded Print Edit (1401, 1460)

First A-Cycle (Tran)
Floating Dollar Sign

General Description of Translate (Tran)
High-Low-Equal Compare Feature (1401, 1460)

mMm 1009 with Buffer (Instructions) (1009)
M 1011 Paper Tape Reader (Ovlp)
1M 1401 System Timing Considerations (Ovlp)
1M 1402 Card Read-Punch (Ovlp)
mBM 1402 Special Feature Instructions and Timing
M 1403 Special Feature
M 1419 Magnetic Character Reader (Ovlp)
M 1460 System Timing Considerations (Ovlp)
Increasing an Address
Indexing and Store Address Register (1460) ...
Initialize a Message Transmission (1009)
Initialize a Reply from Receiver (1009)
Instruction Utilization in the Program (DDC)

Index

Load Character from the Receiving 1009 .........ccccocrenne.
Load Character to the Transmitting 1009 ...
Load Record (TTan) ...cccccovinevrireeseereeseoreeonenesossosssieeenns

Magnetic Tape (OVID) .ccocerrriermirnnierenininnniniissnenins
Maximum Processor Time Required for

Movement of Data (1009) ....c.cccevccerueevennerivernrerrensenennnnes
Move and Binary Code (Tape) ....
Move and Binary Decode (Tape) ..

Move and Insert Zeros (Tape) “......c.....

Move and Load Instructions (DDC) .........

Move Character from Receiving 1009 .....

Move Character to Transmitting 1009 ............

Move Characters to Record or Group Mark ........cceue.. I-4
Move Record (1401, 1460) .....ccccovvvrervvenenierneeiesveesnnsnenines 1-4
MUlBDLY oottt 1-24
Multiply and Divide Subroutines ........cceeireevrrrerereereresronns 1-27
Multiply and Divide Timing ......cccoeeverieversreversesoreresressonns 1-27
Multiply Subrouting ......c.cccecvvveinvervemeeninenesrisneresieressenennens 1-28
Multiply-Divide (1401, 1460) ......ecrrrevesrrerrrrersseeeesseerreenn 1-24
Numerical Print Control (1401, 1460) .......cccocvvvererivveerieenn 1-30
Operate in Load Mode (1009) .....ccoceevveiereveveneevenreesierinens 1-67

Operation 1403 .....ccciveevmivierrrnninseenseenennenseseesisessesssaens 1-62
Other Input/Output Unit (OVIP) ..ecveerivivinirniieiiiniinensens 1-34
Overlap Of .....ooviveriierirnineenire s esassesses 1-35
Overlap Off and Branch ..., 1-36
OVerlap On vcivvviinniccieiiiesreierestoniessesssisssesesssessaenes 1-35
Overlap On and Branch ..., 1-35
Print Control (1401) ....cccevvcremieninisierienierienensonseseesesessessees 1-30
Print Control Additional (1401) ....cccceermivrnrivrrenerrenieinnns 1-30
Print Storage (1401, 1460) ......ccccooevrecrinrevvinierreeireeineensens 1-30
Printer Adapter (1401-1404) .....c.ccovevevriveveveriirenceriresceninnne 1-33
Printer Adapter (1460-1403-3) ......ccccrvrvimnrernnvessenininenrnens 1-33
Printer Control Adapter — Second Printer (1460) . 1-33
Processing Overlap (1401, 1460) .....cccovevvevverivenveesenrvereens 1-33
Processing-Overlap Instructions .......cccceveeeevevoresioreniannens 1-34
Processing-Overlap Timing .......ceeverercerrerienerneneiresensenserses 1-42
Programming Considerations (OVIP) .....cccoevvererrrircvvernirenenn 1-40
Programming Considerations, Print Storage Feature ...... 1-32
Punch Card in Overlap Mode (OVIP) ...ccoveveecirvvvervnrennnn, 1-39
Punch Card in Overlap Mode and Branch (Ovlp) . I-39
Punch Column Binary ... R O
Punch Column Binary and Branch .......c.cccciviienens I-7
Punch Feed Read (Models 1 and 3 Only) ......ccecerernene 1-59
Punch Feed Read Control (1401, 1460) ......cccocevervevirennen 1-45
Read Binary Tape ....ccccceevviievresveemeeseninrseensessssssannsasnne I-9
Read Card in Overlap Mode (OVID) .vovvvevvieveevvenninnineeienne 1-38
Read Card in Overlap Mode and Branch (Ovlp) ........ 1-38
Read Column Binary ......c.cecovieveriinennniinnmesnesoes I-5
Read Column Binary and Branch ..., 1-6
Read-Compare Adapter (1401) ......ccccoveeverinrernnnienerenorennes 1-45
Read Compressed Tape .....ceoriveeeriineneninsnnesenennenensos 1.10
Read Data (DDC) ..ccceerevireeiieriireerirereneeienssesiesensssssesersens I-15
Read Data with Word Marks (DDC) ....ccccoevviievrevnreinninnns I-15
Read Disk-Track Record (TRRC) ...ccevcviriveviernrenrirenienes 1-49
Read Disk-Track Record with Address ........coeerenrevnvirenne 1-50
Read-Punch Feed ......cccoovvivvinvvcririrnnns FETRRRIN 1-59



Read-Punch Feed and Branch .......ccccvivnicrnniiennne 1-60

Read-Punch Feed and Write .....cccccovvvivererierirenvenieiennns 1-60
Read-Punch Feed; Write and Branch . e 1461
Read-Punch Release (1401, 1460) ......ccccovvvrvvvirercreerennnns I-45
Read Request (DDC) .ooiiievreneinneiienininnireeesenssnesssinersennas 1-13
Read Tape with or without Word Marks in

Overlap MOE ....oooeeveeenieienininieireesrevenestese e ssess e sereanns 1-37
Receiving-System Operation (DDC) ..cocovcvvvvevivnvcreeveinnene 1-18
ReSt (DDC) oreeeroooeereeoreesreesersorre s e 1-13
Reset Overlap (OVID) ..cocoiiriveiciiiereneecreense s 1-36
Reset Overlap and Branch (OvIp) .ccccovvvenierinionenenniienne 1-36
Scan Disk (1460) ..cocovvivririvrererieniniesrennesnsieesessesserasaeeens
Second A-Cycle (Tran) ..o
Seek Overlap Adapter (1460)
Selective Tape Listing Feature (1403) .....cccoreerviveniviirinnes 1-62
Selective-Tape Listing Control (1401, 1460) .......cccceeven.. 1-48
Send EOF (1009) ...ccociiviireeireirereeciereeneresessessasesenisessssssenses 1-67
Sending-System Operation (DDC) ..ooovveverieevvenreervsneensennne 1-18
Sense Switches (1401) ..vvvvvrevevinvnveesieenneenrenerceeseninssannnennes 1-48
Serial Input/Output Adapter (1401, 1460) ........cccerveurnnne. 1-49
Set Direction to Receive (1009) ....ccceevervinevivnnreereninninnns 1-67
Set Direction to Transmit (1009) .....cccccevvviviirvenvvrsvienennns 1-67
Sign Control Left (Edit) ....ccccovvvvvereernniivnierennneresnnenienns 1-22
Signal Control Instructions (DDC) ...cccccovreervinirnnrivnirnnne 1-12
Space Suppression (1401, 1460) .....cccovevreerrnrrererirenenrerrens 1-49
Special FEAtUIe ....cocevvvrervenreriesiesiensinssreeesessssessrsssssesnsssenns I-1
Start Punch Feed .....ccvcviniinnenionicniennnesienonieene 1-46
Start Read Feed ................ e 1-45
Store A-Address RegiSter .....c..ovciiirinininninresnsiinenennennn 1-2
Store B-Address Register ......cccvvvviervrevierieeninneesieseennens 1-3
Suppress 3-Second Alarm (1009) .....ccooeermevirrnverrevinenenenne 1-67
System-Interlock Conditions (OVIP) ....cccevrevevirirreneerenerinnnnns 141
Tape Intermix (1401, 1460) ....ccoecvervvierinrreeerisienrenrerennns 1-49
Tape Operations (OVID) ..cvvvevirinreveriiiminnnnenesenerneenenenns 1-34
Track Record (1460) .......ccovveviivveerivrrinreeireivennisceneneesnens 1-49
Translate (1460) ....cccccvvvvmreririererieniinseneerises e iressssesns 1-53
Translate with Word Marks .....ccoccoovevnereecieincicircnieenns 1-53
Translate without Word Marks ......ccveeveninnvnrnicnnerenens 1-54
Transmission Control Unit Attachment ...........ccoovvveennne 1-57
Write Binary Tape ......ccoovvriinnnenneininicnnsinineonecinennnnn,
Write Data (DDC) ..coccoevvvveerrrerrereenenenne
Write Data with Word Marks (DDC) ...
Write Disk-Track Record ......ccvveverivirennenn,
Write Disk-Track Record with Address .
Write Request (DDC) ..oovvvevviverienreciriinneeseserienssrssseseoneennes
Write Tape with or without Word Marks in

OVerlap Mode ...ccoevvreeivieeiecrsveeresrssese st snerseans 1-37

1-Way System to System Data Transmission (DDC) ... I1-18
2-Way System-to-System Data Transmission (DDC) ... I-19
800 CPI Feature (1401) ...ccooeevvrveierrnrireerireriesnsenssnereeeons 1-57
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