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INTRODUCTION TO I/0
170 3ASE T/M SEC 2 P 1 1« YOU SHOULD BE AWARE OF THE
LOCATION AND ROUTING, OF
SIGNAL CABLES WHICH
CONNECT THE PROCESSOR 10
THE 1/0 SECTION.
PRACTICE
LOCATE AND TRACE THE SIGNAL CABLES CONNECTING THE PROCESSCR TO ThE
I1/0 DISTRIBUTION CARD» INCLUDING CLOCK CABLES.
1/0 SASE T/M SEC 6 P3 2. YOU SHOULD SE ABLE 1O
DETERMINE wWHAT CONTROLS
ARE INSTALLED ON ANY
SYSTEM.
PRACTICE
LOCATE AND IDENTIFY THE VARIGUS CONTRCL CARDS INSTALLED IN THE I/0
BASE ON YOUR SYSTEM. :
I/0 BASE Y/M SEC 6 P 3 3. YOU SHOULD BE ABLE TO

DETERMINE IF THE CABLES
FROM THE I/0 CONTROLS TO
THE PERIPHERAL DEVICES ARE
PROPERLY INSTALLED.

PRACTICE

LOCATE AND TRACE THE CABLES CONNECTING THE I/0 CONTROLS TO THEIé
‘RESPECTIVE DEVICES.

L L LR L XL ERY Y L ELELRELE XL L L2 L L X2 R P L L XYL £ XL L X P ¥ L T REEYRERELEYXELE L]

TRN PRY Y/H SEC 1 P lf‘f\ &+ DEFINE THE VARIOUS FIELDS
. ASSOCIATED WITH AN I1/0

-, i W

o L DESCRIPTOR.

IR :
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INTRODUCTICN TO [/0

LE X B X LER PR EREPEREEE L EREEY LT R L LY R P PR RT L L E X R T 2 2 B E X L R T R E R X X 2 X T R T IR gy

: ]
170 BASE T/M SEC 2 P 6.7 Se DEFINE THE EVENTS THAT L
‘ TAKE PLACE DURING STATUS
COUNTS 1 THRU 23.

L AR B A R R L T R B L R F L X 2 X £ 2 L L L 2 L R L F R B X T T L ¥ L B T R 2 £ L R T T R _KE K B L X L X K X ¥ I L K R K _F R J IR puapeapeg)

1/0 BASE T/M SEC 2 P4s556 6. DEFINE THE USt OJF EACH OF
THE SIX BASIC 1/0
COMMANDS.

LA LT E L YRR R RS LAY XL R L R L R X X L R L R X R W R R XL E LR R TR WP TPy -

B1700 REF CARD PANEL &4 & 7. DEFINE THE SIGNIFICANCE OF

I1/0 BASE T/M SEC 2 PS EACH OF THE 24 31T
POSITIONS IN EACH OF THE
BASIC I/0 COMMANDS.

YT PR PR REEE PP ERFE R PR P Y PR R YR R PR Y R R Y R PR LY PN TR X REEEREY R TR R P RPN PR @ -a

1/70 BASE T/M SEC 1 P 1 8. DEFINE THE FOLLCHING I/0
: CONTROL TERMS:

A. CA )
8. RC Lo
C. SR
. 1Cs

N T L R Y R R R R Y R N N N L T T I T
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INTROOUCTION TO I/0

O DA RDBORND DD DMMEI D WD N WWD DD D O DDA N DA WD DDA P I TE UG W WA U W W W T e W G

SE T/M SEC 2 P 3 9. YOU SHOULD BE ABLE TO
UTILIZE THE 81700 CONSOLE
SHITCHES YO EXECUTE oF
THE SIX BASIC I/0
COMMAND S

CTICE

OUGH THE USE OF THE CONSOLE, LOAD AND EXECUTE 1C MICROS THAT
L COMMUNICATE WITH THE SPO CONTROL USING THE FOLLOWING I/0
MANDS 3 .

XFROUTA

XFRIN

TEST STATUS

CLEAR AND TEST STATUS

TEST SERVICE REQUEST

TERMINATE CATA

SE T/M SEC 2 P 3 10. YOU SHOULDO BE FAMILIAR

» SPO T/7M SEC 2 P 1» WITH THE PROPER SEQUENCE

P 3» SEC 2 P 9 "OF STATUS COUNTS IN THE
CONTROL AND THE FUNCTIONS
THAT TAXE PLACE DURING
VARIOUS STATUS COUNTS.

CTICE

OUGH THE USE OF THE CONSOLE» CAUSE THE SPO CONTROL TO STEP

OUGH STC 1 THRU 23, FOR A READ OPERATION USING A COMBINATION OF
NECESSARY I/0 COMMANDS. DURING THE OPERATION, CHECK TO MAKE
E A SERVICE REQUEST WAS RAISED AND AT THE END MAKE SURE A VALID

RESULT. DESCRIPTOR WAS SENT TO THE PROCESSOR.

LY YT P Y R P R PR LY L Y P L P R 2 XX L R R L 2 2 2 L 2 X L X 2 X 2 L F R R P R Y ¥ L T N P PR TR Y ¥ R PR
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INTRODUCTION TO 1/0
B1700 PROCESSOR T/M SEC 1 il. YOU SHOULD BE ABLE 10
P 12 THRU 24, I/70 BASE T/M COMMUNICATE wITH AN I/0
SEC 2 P 3 THRU 6, SPC T/M DEVICE YHROUGH THE USE OF
SeC 2 P 1, SEC 2 P 9 A MICRO STRING.
PRACTICE

WRITE, LCAD INTO S MEMORY AND EXECUTE A MICRD PROGRAM TO PRINT
YOUR FIRST NAME ON THE CONSOLE PRINTER.

LR R R PR EEEEFEY R EEYREEEYREEPREEET FEE T RE B L X T L X N LY TR E T E TR R R I NN,
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PCAP PERIPHERAL CONTROL ANALISIS PROGRAM
PCAP LISTINGs SPO T/M 1. YOU SHOULD BE ABLE TO USE
PCAP TO PERFORM AN I1/0
CPERATION. .
PRACTICE
USING PCAP», PERFORM A TEST Q0P AND REPORT IMMEDIATELY ON THE SPO
CONTROL HITH THE TRACE OPTION SET USING ONE DESCRIPTOR. USING THE
TRACE QUTPUT, VERIFY THE STATUS COUNTS WERE IN PRCPER SEQUENCE.
PCAP LISTINGs, SPO T/M 2« YOU SHOULD BE AWARE THAT
' I70 CONTROLS CAN BE MADE
TO REPORY WHEN AN OPERATCR
i HAS MADE A CHANGE IN THE
v STATUS CF THE I/0 DEVICE
CONNECTED TO THE CCNTROL.
PRACTICE
USING PCAP, PERFORM A TEST AND WAIT FCR ENQUIRY OP TO THE SPO
CONTROL WITH THE TRACE OPTION SET USING ONE GESCRIPTOR. USING THE
TRACE OQUTPUT VERIFY THE STATUS COUNTS WERE IN PROPER SEQUENCE.
CHECK THE RESULT DESCRIPTVTOR ALSGC.
PCAP LISTING 3. THE STUDENTY SHOULOD BE ABLE

TO UTILIZE THE CAPASILITY
OF PCAP TOD EXECUTE uP 1O
FOUR DESCRIPTORS AT ONE
TIME.

PRACTICE

USING PCAP,» PERFORM A TEST AND REPORT IMMEDIATELY OP TOD THE

FOLLOWING CONTROLS WITH THE TRACE OPTION SET USING FOUR

DESCRIPTORS:

A. SPO

B« LINE PRINTER /-

C. DOISK DEVICE /.

D. CARD DEVICE

YT YL e T P R L R D E L A LT EE T A L X L L X R F R E R-T L PPy R R W e PR R TR TR Y R
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PCAP PERIPHERAL CONTROL ANALISIS PROGRAM

PCAP LISTING, SPO CNTL 4o USING THE PRINTOUT

T/, DSK CTG CNTL T/M» OBTAINED IN THE PREVIOUS
MFCU CNTL T/Ms TRN PRT OBJECTIVE, DETERMINE THE
CNTL TC%L FOLLOWING FOR EACH DEVICE:

A. DEVICE ID & CHANNEL NUMBER
Be REFERENCE ADDRESS ’

€. SEQUENCE OF STATUS COUNTS

e -

0. RESULYT DESCRIPTOR

LA R R X PR ENREEEEELEREREY EEYREY P EE L EEE R R EYREEEREE R EIEE T T T R LR LRI R ER TR E T IR I
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CONSOLE PRINTER CONTROL -
SPO MTR TEST ROUTINE 1. INSURE THAT THE SPO IS
MANUAL OPERATING PROPERLY.
PRACTICE
RUN THE SPO MTR IN DEFAULT MODE. AFTER SUCCESSFUL COMPLETION OF
THE TEST IN DEFAULT MODEs RUN THE SPO MTR TEST IN SECTION 3 ONLY.
INVOKE USERS OPTION TO SROADSIDE TYPE CHARACTER 1 AS "M®S AND
CHARACTER 2 AS "Z°S.
PCAP LISTING 2. USING PCAP TO EXECUTE A
READ OP FOR THE SPO,
OBTAIN THE FOLLOWING:
A. MEMORY ADDRESS OF THE 1/0
‘DESCRIPTOR.
B. ADDRESS OF THE BUFFER. .
C. A PRINTOUT OF THE BUFFER.
PCAP LISTING 3. USING PCAP, PERFORM A

WRITE OP TO THE SPO USING
THE FA REGISTER AS THE
DATA BUFFER. PRESET THE FA
REGISTER TO THE EBCDIC
CHARACTERS™1A3". O3TAIN
THE FOLLOWING FROM THE
TRACE OUTPUT:

A. MEMORY ADDRESS OF THE I/0
DESCRIPTOR.

B« ADDRESS OF THE DATA
BUFFER.

Ce A PRINTOUT OF THE DATA
BUFFER.

L Y L 2 X L L R X L 2L ¥ X T K L B A L L X X A L L X A L L L L 2 L L L B L L ¥ L X X 2 & L % ¥ ¥ F L 23 T ¥ P ¥ 2 ¥ ¥ ¥ %% 2 ¥ X
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CARD READER CONTRO
CARD READER MTR TEST 1o INSURE THAT THE CARD
ROUTINE MANUAL ' READER IS CPERATING
PROPERLY.
PRACTICE

EXECUTE THE CARD READER MTR IN DEFAULT MODE.

LT L P L R R EL Y REENERERESELLEELE Y XL XL LB X L E L R L T L X L L L X X I T N T % PR L X T IR T P IR RN R

PCAP LISTING 2. YOU SHOULD BECOME FAMILIAR
WITH THE 0P CODES ‘
NECESSARY TO READ CARDS
AND TO RECOGNIZE DATA THAT
IS PUNCHED IN THE CARDS.

PRACTICE

USING PCAP» EXECUTE THE NECESSARY OPS TO READ A DECK OF CTARDS AND
PRINT THEM ON THE PRINTER. SEE YOUR INSTRUCTOR FOR A DECK OF

CARDS.
PCAP LISTING 3. YOU SHOULD BE AWARE OF THE
VARIQUS STATUS COUNTS THAT
CAN OCCUR IN THE CARD
READER CONTROL.
PRACTICE

USING PCAP» CAUSE AN ENTIRE READ OPERATION USING THE SINGLE STEP
TOGGLES « USE THE TRACE OPTION ALS0. VERIFY THE STATUS COUNTS ON
THE TRACE.

LT PP L PR R R R R R L ELEL A L LD R R L L XL L L X L KR ELEE X XL EY R XL T R X X K]
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96 COL CARD DEVICE CONTROL
MFCU MTR TEST ROUTINE 1. INSURE THAT THE CARO
MANUAL DEVICE IS OPERATING
PROPERLY.
PRACTICE
RUN THE MFCU MTR TEST IN ALL SECTIONS. VERIFY THE RESULTS OF EACH -
SECTION BY READING THE MFCU MTR LISTING.
PCAP LISTING 2. YOU SHOULD BECOME FAMILIAR
WITH THE VARIOUS 0P COOES
FOR THE MFCU.
PRACTICE
USING PCAP» PERFORM THE FOLLOWING OPS TO THE 96 COL. CARD DEVICE:
A. READ
8. PUNCH
C. PRINT
D. READ AND PRINT
"PCAP LISTING 3. YOU SHOULD BE FAMILIAR

WITH THE VARIQUS STATUS
COUNTS ENTERED IN A CARD
READ OPERATION ON THE NMFCU
CONTROL.

PRACTICE
USING PCAP» WITH THE TRACE TOGSLE SET, CAUSE A READ OP TO SINGLE

STEP THROUGH ITS OPERATION. VERIFY CORRECT STATUS COUNTS WITH THKE
MFCU T/M.

L X 8 ¥ L T L L £ X K L E L L LR L A L AL XL A L XL XX L L XL L L X X X L L L L X X 2 L ¥ L ¥ X L L X X L E 3 ¥ & L X X 2 3 X
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DISK CARTRIDGE CONTROL
DISK CARTRIDGE MTR TEST ' 1. INSURE THAT THE DISK
ROUTINE MANUAL : CARTRIDGE IS OPERATING
PROPERLY.
PRACTICE

USE THE DISK CARTRIDGE MTR TEST ROUTINE. PERFORM ALL SECTIONS.

LA T Y L X P P LYY ELEYELL L EXEREEEELREYXEELEEREEDLE LA RE L E L L L X R FY ¥ ¥ E LR F YW IR g

PCAP LISTING 2. YOU SHOULD 8E FAMILIAR
WITH THE VARIOUS OPS F2R
THE DSK CART. CCNTROL.

PRACTICE

USING PCAP, PERFORM THE FOLLOWING OPS QN THE DISK SUBSYSTEM:
A. READ BURROUGHS FORMAT

B. WRITE BURROUGHS FORMAT

C. WRITE INITIALIZE

L L L R LYY R LY L R L L L L 8 L X L L L L R L L X L 0 E L L 2 L X K X ¥ L P B L XX P L ¥ L B ¥ 2 L X L X K W ¥ K X X XL X X1

PCAP LISTING 3. YOU SHOULD 3E ABLE TO
INITIALIZE A CARTRIJGE BY
USING PCAP.

PRACT ICE

USING PCAP», FIRST WRITE INITIALIZE SECTOR 0» SECTOR 32, SECTCR 64»
ETC. NEXT», WRITE BURROUGHS FORMAT » SECTORS 1 THRU 31, 33 THRU 63,
65 THRU 94, ETC. PROVE THAT IT IS INITIALIZED BY PERFORMING A READ
BURROUGHS FORMAT ON THE ENTIRE SURFACE. IF HELP IS NEEDED, SEE
YOUR INSTRUCTOR.
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DISK CARTRIDGE CONTROL
PCAP LISTING 4. YOU SHOULD BECOME FAMILIAR
WITH THE OPTIONS IN PCAP
ASSOCIATED WITH DISK
CARTRIDGE CONTROLS.
PRACT ICE
USING PCAP» WRITE A KEYED ADDRESS PATTERN OVER AN ENTIRE DISK
.CARTRIDGE.
PCAP LISTING 5. YOU SHOULD BECONE FAMILIAR
WITH THE OPTIONS IN PCAP
ASSOCIATED WITH DISK
CARTRIDGE CONTROLS.
PRACTICE

USING PCAP AND THE DISK CREATED B8Y THE PREVIOUS OSJECTIVE. READ
THE INFORMATION BACK AND VERIFY THAT IT CORRECT.

L TR R R R 3L X & T X T K X X L L E X L 2 T F T L K X L E L T L A X L E B K L E L E L X E E X E X X L X R L IE XL EEEREL X EY

PCAP LISTING 6. YOU SHOULD BE FAMILIAR
WITH THE OPTIONS I[N PCAP
ASSOCIATED WITH DISK
CARTRIDGE CONTROLS.

PRACTICE

USING PCAP» WRITE A ROVTATING EBCDIC DATA PATTERN ON TEN SECTORS OF
THE DISK CARTRIODGE.

L E 2 L X X 2 X R B & 2 2 2L R R L T B L 2 R X B & L E L L L X L E X L XL L L L X T L ¥ X ¥ ¥ ¥ X T ¥ ¥ R P T T ¥ PP PP 2 Y Pog Ry ry

PCAP LISTING - Te YQU SHOULD BE FAMILIAR
. WITH THE OPTIGNS I[N PCAP
ASSOCIATED WITH DISK
CARTRIDGE CONTROLS.

PRACTICE

USING PCAP AND THE DISK CREATED IN THE PREVIOUS OBJECTIVE, READ
THE INFORMATION BACXs AND VERIFY THAT IT IS CORRECT.

YTy YT R R L LR R E PR L LR L RN EL R L PR YRy Xy ¥y Bx )
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DISK CARTRIDGE CONTROL

PCAP LISTING 8. YOU SHOULD BE FAMILIAR
: WITH THE OPTIONS IN PCAP
ASSOCIATED WITH DISK
CARTRIDGE CONTROLS.
PRACTICE

USING PCAP-, PERFORM A CONTINOUS READ OPERATION OF THE ENTYIRE DISK-
AND USE AN INCREMENTING REFERENCE ADORESS PATTERN.

LA A K 2 L N E B X R K AL X K L X L B ERELEEEE L AL L L LT L L E E B T X R X L X ¥ X B ¥ T ¥ PR L R R T T I PRI S ity

PCAP LISTING, CSK CIG T/M 9. YOU SHOULD BE FAMILIAR
WITH THE STATUS COUNT

SEQUENCE DURING WRITE QOPS
ON THE DISK CARTRIDGE
CONTROL.

PRACTICE

USING PCAP» DBTAIN A TRACE OF A TWO SECTOR WRITE OPERATION AND
VERIFY THE SEQUENCE OF STATUS COUNTS BY USING THE OSK CTG T/M.

L XL L L ERE B LR EXL XL ELX R LR L LA L L L L L XL L L LR XY R EREEERERELEL XYY NI
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TRAIN PRINTER CONTROL
TRAIN PRINTER MTR TEST 1« INSURE THAT THE TRAIN
ROUTINE MANUAL , PRINTER IS OPERATING
o PROPERLY.
PRACTICE
USING THE TRAIN PRINTER MTR TEST ROUTINE»,» RUN ALL SECTIONS OF THE
TEST.
PCAP LISTING» TRAIN 2. YOU SHOULD BE FAMILIAR
PRINTER T/M WITH THE VARIOUS OP CODES
AVAILABLE FOR THE TRAIN
PRINTER CONTROL.
PRACTICE

USING PCAPs PERFORM THE FOLLOWING OPS TO THE LINE PRINTER:
A. PRINTs SINGLE SPACE

B. PRINT, NO SPACE

C. PRINT, SKIP TO BOTTOM OF FORM

D. SKIP TO TOP OF FORM

L X L ¥ ¥ E L L X E XL EL L L L L E L L L X L XL L 0 X L R F L Y L E X B 2 L LI L E 2 LA LY EEREYELEEEX]
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FILE PARAMETER BLOCK (FPB) \

~defines the file and its characteristics, At BOJ, the MCP stores both the
File Parameter Block and the Program Parameter Block in the log area on
disk (regardless of the LOG option setting) for reference during execution,

NOTE

The disk space used to store the PPB and the FPBs is returned
at EOJ if the LOG option has not been set,

FILE INFORMATION BLOCK (FIB)

A File Information Block (FIB) is an MCP table residing in memory containing
information concerning a file. There is a FIB for every file that is
processed, It is created from information in the associated File Parameter
Block, and is used during the processing of the file. For example, the

record size and blocking factor are two of the parameters that the FIB receives
from the FPB,

Other information maintained by the MCP in the FIB consists of the input/
output mode and the current status of the file,' as well as counters and
data reference pointers. 27

= bl Lo 121 fo 10

CHANNEL TABLE o< i®s " R

The MCP Value stack contains a set of eight contiguous 24-bit fields (Q=7),
Each field contains either a zero orft§§=qgann 1 table memory address
corresponding to that port. /th. 7 eL o 1%

4+
na

Each Channel table is an area in memory containing 16 entries, each 48 bits
in length,

) Fa o=
INPUT/OUTPUT ASSIGNMENT TABLE (IOAT) ;;AJA = “jq W/-/( 2

The Input/Output Assignment Table (IOAT) is a memory resident table,
constructed, and used exclusively by the MCP. The purpose of the IOAT is e
to retain information concerning the status and availability of all /
peripherals on the system, 51/}1/05

f““’%«, ’«w/‘T/
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Each of these is utilized as follows:

1. Clock cable, takes early system clock from the processor (clock module on
B1720) to the I/0 Subsystem. On the distribution card, this clock is retimed
and shaped and becomes the 1/0 Clock, and is distributed via coax cables
throughout the I/0 Subsystem (See Below).

2, Sixteen Line Control Cable, carries five control signals (command active,

response complete, service request, clear, power-on) between the processor and
the I/0's. It is connected via chip sockets on both ends, due to lack of F/P

connector space on the distribution board.

3. 50 Line Data cable, carries the I/0 Bus (I/O Data Lines) of 24 signals
between processor and 1/0's, It is connected to F/P connecctor Xi on the I/0
Base,

The signals contained on these cables will be distributed to the I/0 Controls
in the I/0 Base via the Backplane. '

I/0 SUBSYSTEM EXPANSION

An I/0 Base assembly is compulsory on all systems, but may not have sufficient
space to contain all controls required. (e.g. three type B controls may be
needed). There are two methods of expanding the I/0 Subsystem, and they may be
used singly, or together. The first is to add another I/0 Base assembly,

which is essentially the same as the first except for the interface board

(now the sub-distribution board). This assembly is referred to as an '1/0
Base Extension', and one is allowed per system. It has identical capacity to
an I/0 Base.

The second is to add 'free standing' I/0 Controls which come complete with their
own backplane and interface card (e.g. Mag. Tape, Single Line). In either case
interconnection to the I/0 Base, and each other, is the same. A 'Daisy Chain'
is created (via F/P Cables), and the I/0 Bus and control signals are distrib-
uted along this chain, with termination of the signals always being on the

last interface card in the chain, via pluggable load recsistor packages.

The interface card in any I/0 Backplanec (including the I/0 Base) is always the
right hand card as viewed from the frontplane. On most frecestanding I/0's this
is referred to as card 1, and will probably contain general control logic as well
as the interface circuits for these controls,

Note that although the control signals between the CPU and the 1/0 Base are
carried via a 16 pin spccial cable, distribution of thesec signals from the I/0
Base ‘to other I/0 subassemblies is via a regular 50 pin F/P cable.

Consult the I/0 Base Technical Manual for further information on this subject,
and for I/0 Clock adjustment procedures,
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CONTROL SIGNALS

The five Control Signals, which along with the I/0 Bus itself complete the
1/0 Interface, are defined as follows. Four of the levels are generated
within the processor, and one within the I/0 Controls.

CA

RC

SR

CLRB

PWRON

10s

]

COMMAND ACTIVE. CA indicates to the I/0 Controls that a command is
being transmitted to either one or all of them. The Control(s)
designated must receive the command at this time,

RESPONSE COMPLETE. Normally indicates that a response to the command
just issued by the processor is expected from an I/0 Control or
controls.

SERVICE REQUEST. 1Is sent to the processor from an I/0 Control when
the control is at a point in its operation where it requires processor
intervention - this is the only way an I/0 can contact the CPU
directly. SR true will set CC Register bit 1 true, and this should be
picked up by the software currently active which should then initiate
the appropriate I/0 handling routine.

CLEAR BUS. Is true when the console 'CLEAR' pushbutton is pressed.
Most logic within the controls will be reset, and the controls will be
set to idle status. (Note: The Clear Pushbutton is not activated in
the 'Run’' mode.) .

POWER ON., 1Is false during the Power-up period, thus preventing random
logic activity at this time. Once DC Power is stable, PWRON will
maintain a constant true.

The direction of transmission (to or from the Processor) is controlled
by the signal 'I/0 SEND' (10S), which may be generated by any 1/0
Control in the Sub-system. 1I0S is normally false, enabling the input
gates from the Processor. When an individual control is required to
send information to the Processor (during the 'RC' portion of a

CA-RC cycle), it will generate I0S, thus reversing the direction of
the I/0 Bus.
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EXAMPLE OF HOW SYSTEMS SOFTWARE HANDLES AN 1I/0

i. Let us assume that a program is executing, and it reaches the point where
it needs to begin reading cards from a card file for the first time (i.e. a
card file is to be opened). This is a function which the program interpreter
is not cquipped to handle, and so it will 'communicate' a request for GISMO

to handle it. A switch will occur and GISMO will become the active interpreter,

2. GISMO will examine the communicate message and decide that it requires MCP
assistance, as this file is being accessed for the first time, thus it will
pass control over the the MCP, and the SDL interpreter will become the active
MICRO-PROGRAM,

3. MCP will check its "I/O Assignment Table" to see if thére is an unassigned
card reader on the system, (Note: although a card reader may be unassigned,

the MCP will have automatically read the first card in any reader made ready,
which should have been a control card or label (?date filename); thus if there

is more than one reader on the system, the MCP will assign the one which contains
the file requested by the job.) The unassigned reader will be assigned to this
job, thereby preventing any other job from using it while this file is open. In
order to do this the MCP will itself have to use the L[/0 Driver code in GISMO.

4. To communicate its request for an I/0 operation to GISMO, the MCP will gen-
erate an 'I1/0 descriptor' which describes in detail the operation to be per-
formed and the device on which it is to be performed. The 'I/0 Descriptor'
will be written into memory, where it will remain, at an address indicated by
the 'Reference Address', until this file is closed. The descriptor describes
Just one 1/0 operation (e.g. read one card, print one line), thus, to read a
file a single descriptor may be used many times. (See below.)

5, With the descriptor in memory, MCP hands back control to GISMO, which pro-
ceeds to perform the operation described in the 1I/0 Descriptor given it by MCP,.
This is done by executing those MICRO-ROUTINES which constitute the *'1/0 Driver!
The operation is completed in two parts, GISMO first sets up the card reader
control to perform the operation required, and then exits temporarily while

the operation takes place, (this takes a long time relative to the speed of the
system). The exit is to the MCP, which must decide what to do next.

6. Having been set-up by GISMO, the reader control will go ahead and cause a
card to be read by the reader. The information gathered during this operation
will be stored in the buffer within the control. When the operation is complete,
the control is able to communicate with GISMO (through the processor) that it
needs attention (Hardware 'SOFT' interrupt).

o Lowi€q 4y
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7. GISMO is re-entered from whichever interpreter was executing at the time the

”BeEggggﬂﬂgﬁxﬂwxnsLnucLians). and it w111 proceed through the second half of che
~I/0 operation, which is placing the read information in memory. The location
of the data in memory will have been determined by the MCP, and included in the

I/0 Descriptor.

8. A 'Result Descriptor'! will be accepted from the control after the data
transfer, indicating how the operation went, if any problems occurred, etc.
This descriptor is written into a special field reserved for it in the I/0
Descriptor. If a problem did occur, control is now handed back to the MCP as

a user program cannot handle this. Otherwise, GISMO will now hand back control
directly to the user program, with a communicate indicating a good result, and
the location in memory of the card read data the program originally requested.

The above procedures are illustrated below in Flow form.

USER 1/0 CONTROL
PROGRAM GISMO MCP ACTIVE DESCRIPTION
(:) : PROGRAM DECIDES NEED TO INITIATE
READ OP.

GISMO EXAMINES CCMMUNICATE AND
. BRANCHES TO MCP FOR HELP,

MCP GENERATES I/0 DESCRIPTOR AND
PASSES IT TO GISMO.

GISMO INITIATES I/0 AND SETS UP
CONTROL TO PERFORM READ.

READER PERFORMS OPERATION.
GISMO EXITS BACK TO MCP AND
OTHER PROGRAMS MAY BE EXECUTING.

.I/O CONTROL INDICATES OP. CCMPLETZ
-AND GISMO IS RE-ENTERED TO HANDLE
DATA TRANSFER.

GISMO HANDS CONTROL BACK TO USER
PROCRAM WHICH MAY NOW ACCESS DATA
IN MEMORY AND CONTINUE TO PROCESS.

i

Ii§

® ©

4

P

®

[T TRYYIL)

L o
~
©
O

I/0 INITIATION PROCESS FLOW

NOTE: A 'REPEAT READ' operation, i.e. a subsequent Read on a file after ini-
tiation as above has taken place will be handled a little differently. The
I1/0 Descriptor can continue to be used again many times after it has first
been created, thus it is only set up once by the MCP, at File Open Time.

&Uy/ \ C_j\%
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After the user program, in the above example, has finished with the data {t
received during the 1/0, it may decide it needs more data, sc a further 1/0
operation is initiated. This time, however, when MCP receives the request,
it merely "Re-Activates" the same 1/0 Descriptor as before, which is still

in memory, and calls GISMO to execute it again. Thus, after the first I/0

on a file, subsequent operations can be handled much more quickly.

'LINKED! DESCRIPTORS

In the above example, one descriptor has been created by the MCP for the par-
ticular file in question, and this in turn defines one area in memory, or
tBuffer' to contain the I/0 data. It can be seen that in this case, each time
the user program requires activity on this file, it must wait, after the I/0
has been initiated, until the physical I/0 has taken place, before the nceded
data is available. This will have a bad effect on program execution time, as
the program will continually be in a "waiting for I/0" status. To alleviate
this problem, it is possible for the program to request the MCP to allocate
two or more 'Buffers', and hence Descriptors, to a file at 'Open' time. Each
of these descriptors has in it a field which contains the address of the next
descriptor in memory. The last descriptor points back to the first, Thus, the
descriptors are formed into a closed chain, within which they are 'Linked!'
together., (See explanation of I/0 Descriptors belowi)

It is an automatic function of GISMO, once it is commanded to "execute' an I/0
Descriptor (via its "Soft I/O" Routines), to pick up the next descriptor in a
chain, and execute it after the previous one is completed. For example, in

the program described above, the first I/0 would take place as normal. However,
if a second Buffer was assigned to this file, at the time the first Buffer load
of information was passed to the program (first physical I/0 complete), the
second I/0 Descriptor in the chain would automatically be initiated, prior to
the program requesting it. Thus, when the program next requests an I/0, GISHO
will find it already complete, and will pass the new data to the program irmed-
iately, instead of waiting for the physical activity of the peripheral. At

the same time the first descriptor will now have been made 'Ready' again by

the MCP (Program has finished with this data), and GISMO will re-execute it.

In this way the I/0 can be kept one or more steps ahead of program requirements,
much improving system efficiency.

1/0 HANDLING IN OFF-LINE ROUTINES

In the descriptions above we have been referring exclusively to I/0 Operations
in an 'On-Line' environment, i.e. under MCP control. There are many programs,
particularly Test Routines, which do not operate in this environment, i.e.
they are 'Off-Line’.

The I/0 handling procedures within these routines are of necessity, similar to
the On-Line procedures. Each program contains its own "I/O Driver" Routines
(assuming the program is written in MICRO-CODE) and these are very similar to
those contained in GISMO, with the addition perliaps, of more error diagnostic
capability, The main body of the program, when it requires an I/0, will gen-
erate an 1/0 Descriptor identical to the one generated by the MCP, and branch
into the I/0 Driver to have it execute.
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The purpose of Input/Output descriptors, as explained earlier, is to cormunicate
control information to the I/0 Drive Routines in GISMO (or some other soft I/0
Driver Micro-Program) so that these routines may cause the I1/0 Control desired
to perform the necessary operation on the Peripheral.

‘1/0 DESCRIPTOR

1/0

*=1 CONTROL [*™PERIFHERAL

3

GISMO ——i—™| C.P.U. =—| 1/0 BUS
(SOFT 1/0 ROUTINES)

1/0

= CONTROL [**{PERIPHERAL

i
l
|
SOFTWARE i
l
I HARDWARE

" ;
J/0 DESCRIPTOR FORMAT

The format of the I/0 Descriptor is the same for all I/0's, although for some
devices certain fields may not be significant., It consists of 7 fields, each
Jgfhghich‘i§ 24 bits, long, making the whole descriptor 168 bits long. Under
On-Line conditions, the MCP suffixes several more fields to theé descriptor for
its own use, but these do not affect the I/0 Driver, and will not be discussed
here, for further information see the MCP Reference Manual,

Reference
Address
l T
. A B G
AEA RS LINK OP CODE | ,ppRESS | ADDRESS FIELD
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THE REFERENCE ADDRESS——

The location of a Descriptor in memory is contained in a separate 24-bit tleld
called the 'Reference Address'. This address points to the beginning of the
second field of the Descriptor, not to the absolute beginning. It is trans-
ferred to the 1/0 Control Hardware by the I/0 Driver during the initiation of
an I/0, and is passed back by the Hardware to the Drive during the completion
of the same I/0. This address is then used by the I/0 Driver to relocate the
Descriptor for which this particular I/0 was initiated.

The various fieldsof the I/0 Descriptor itself are described in the following
paragraphs;

ACTUALAENDING ADDRESS

This field contains the address of the location in .the memary data buffer (+1)

where’ghgmLasLmbiE~efwinfnfm=tlon transferred to or from the .I/0 Contral was
located.  This is used by all controls, but is especially important for variable

‘*reeowd”Tength devices (such as the SPO) where the actual buffer size may cften
be much larger than the data field transferred. Thus the software has a recans
of knowing where data received, or to be transmitted, on any given operation,

stops, if it is not at thé end of the buffer,

RESULT STATUS

At the end of every operation the I/0 Control transmits back to the I/0 Driver

a 24-bi esult descriptor field, which contains information on the status of
the just completed operation. This result descriptor is written into the result
status field of the 1/0 Descriptor,

Prior to the receipt of the result descriptor from the control, the result
status field is used to store other information pertiment to the I/0 opera-
tion, such as port and channel numbers for the control to be driven etc. This
provides an extra communication link between the MCP and GISMO.

LINK ADDRESS

The Link Address_is a 24-hit field which will provide the means of chaining 1/0
Descriptors to each other (see below). It will contain either the reference
address of this descriptor if no chain exists, or the reference address of the
next descriptor in the chain if one does exist,

OP CODE

This field contains the desired OP Code and its variants, defining the sctual
operation to be performed by the I/0.

A - ADDRESS

The A - Field contains the beginning binary address of the Input/Output Memory
_aTea reserved for this descri ptor (1 e, the buffcr)

e e o e Al A
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B - ADDRESS

&

The B - Field contains the ending binary address (+1) of the buffer area re-
served In memory for this descriptor. s

B T T

Thus the 'A' and 'B' addresses between them define the buffer address and size
for the descriptor,

C - FIELD

This field contains thﬁ,'Flle Address' needed . for Disk Operatlons, and is
redundant except for those operations, It contalns an absolute sector address
which will point to the beglnnlng of the area to be accessed on"a particular
disk. Exactly which disk out of the several that may be on the system is
"defined in the OP-Code,

TYPICAL I/0 DESCRIPTORS

Note that all numbering is hexadecimal.
(D sPo READ OPERATION

AEA RS LINK op A B C
Descriptor: 000000 000000 014740 000000 OIl14ED8 O014F78 000000
(Before Execution)

AEA RS LINK oP A B C
Descriptor: O014F20 800080 014740 000000 O1l4ED8 O01l4F78 000000
(After Execution)

Note that the buffer was not completely filled so 'AEA' is not the same
as 'B' after execution.

@ DISK WRITE OPERATION (2 SECTORS, ADDRESS @15@)
AEA RS LINK oP A B c

Descriptor: 000000 000000 014740 400000 Ol4EDS 015&18 000015
(Before Execution)

. AEA RS LINK  OP A B c
Descriptor: O015A18 804080 014740 400000 Ol4ED8 O015A18 000015
(After Execcution)

In the above examples the reference address was (@014740@
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I/0 DESCRIPTOR CHAiNING

The ability to link or chain together I/0 Descriptors provides for the maximum
utilization of the Processor and Peripheral devices. JIllustrated here is a
sample chain consisting of three descriptors:

REF. ADDRESS

$ [ L
AEA |RS |LINK|oOP |a B C DESCRIPTOR #1
AEA |RS |LINK|OP |A B C DESCRIPTOR #2
AEA [RS |LINK|OP |A B C. DESCRIPTOR #3

Each descriptor within a chain will have associated with it its own buffer area.
Ia the example above the program would have requested 3 buffers for this file,
and the MCP will have automatically generated a linked chaln of 3 descrlptors

to accomodate this.

In a serial processing operation (e.g. Reading cards) where each operation must
occur in a fixed sequence, the I/0 Driver software will not initiate a descriptor
in a linked chain until the previous descriptor is completed. However, it will
initiate a new descriptor before the user program has requested the data to
which that operation relates (if this is a Read operation) and so the I/0 can
keep ahead of the program, increasing its execution speed. On a printing (Write
Serial) operation using multiple buffers a program may dump data into a buffer
for printing while the hardware is still handling a previous descriptor, thus
there is no delay in program execution, as there would be on a single buffer
operation, as the program would have to wait for the buffer to become avaxlable
before continuing execution,

The linkiggzg%e descriptor to the next, and the initiation of that next des-
criptor is a GISMO controlled operation., If while linking, GISMO hits a des-
criptor that cannot be initiated (e.g. it is already running) then it will exit
the I/0 Routines, and will not return until told to do so by the MCP,

Linking methods for disk and tape differ somewhat from other types of unit, and
the MCP reference manual should be consulted for more information “this subject.
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OPERATION

B1700 1/0 CONTROLS

Information flow to and from the B 1700 1/0 controls is managed by means
of I/0 Descriptors. The I/0 Descriptor used for the B 1700 Magnetic Tape
Control 11 consists of seven 24-bit fields as shown in figure 1-7. The func-
tion of each field is as follows:

E field

RS field

){{g/’
S ./ i

L field

OP field

A and B
fields

C field

At the completion of a magnetic tape operation, the E field
will contain the information end address. For Read Opera-
tions, the address will point to the memory location where
the next bit of data is to be stored. If a timeout or mem—
ory access error occurs during the operation, the address
will be incorrect. For Write Operations, the address will
be equal to the address contained in the B field unless a
timeout or memory access error occurs. The E field address
is not applicable for Lock, Space-to—-EOF, Rewind, Test or
Stop Operations.

The RS field is used to store the result descriptor at the
end of a magnetic tape operation. The first two bits of the
RS field are also used to determine the status of the des-
criptor. The function of these two bits is as follows:

BIT CONFIGURATION FUNCTION
00 Pescriptor is not in use.
01 Not applicable.
10 The previous magnetic tape operation

has been completed but the result
descriptor has not been checked by
. the MCP.

11 The previous magnetic tape operation
has been completed but the result
descriptor has not been checked by
the MCP. The result descriptor also
contains an exception condition.

The L field contains a link address that p01nts to the
RS f1e1d of the next I/O Descr1ptor. et '

'~'m=.-l:” wara

The OP field contains the operation code, variants, and the
magnetic tape device unit number.

The A and B fields contain the beginning and end addresses
of the data for Read, Write or Erase Operations. These
addresses must be in bytes (eight bits equal one byte).
The A and B fields are not used for Space-to-EOF, Rewind,
or Test Operations,

The C field contains an address that points to the Lock
Descriptor of the magnetic tape unit used by this 1/0
Descriptor.
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BIT . . BIT ‘v BIT 8IT 8T BIT BIT
") ! 24 Y 72 96 120 144 168
- RS - Rl A (DATﬁ END ( gcx

INK RATI ATA START L
(END (RESULT (LIN {OPERATION | (D s‘ ADDRESS OESCRIPTOR
ADDRESS) STATUS) ADDRESS) CoDE) ADDRESS} PLUS 1) ADORESS
S10071L

Figure 1-7. B 1700 Magnetic Tape Control 11 1/0 Descriptor

In addition to the I1/0 Descriptors, a Lock Descriptor is assigned to each
magnetic tape station in the magnetic tape subsystem. The Lock Descriptor is
used as an entry to and exit from a string of 1/0 Descriptors assigned to a
given magnetic tape station. Each string consists of one or more sequential
1/0 Descriptors.

The Lock Descriptor also provides a means of locking out all other re-
quests to the string until 21 available I/0 operations in that string have
been completed. A block dingram of the Lock Descriptors and 1/0 Descriptors
used on a magnetic tape subsystem is shown in figure 1-8.

o Fe //4/4»44 ~’u/o// TG ag .
o S )"a / 7_‘"/)}7% /?@;(‘v'vv /",[ }2@‘5'-"0—‘

o9 j 1/0 DRIVER g >
Clecke? ( ENTER )
LINK

v 4 !

——— FIRST LOCK LINK FIRST LINK NEXT LINK LAST
e DESCRIPTOR - 1/0 2 1/0 - 1/0
(STATION 1) DESCRIPTOR DESCRIPTOR DESCRIPTOR
L Aok fag
LINK h
LIN
Z /'Kéu { 4
] NExT ek |k FIRST LINK LAST
f fec ket DESCRIPTCR 1/0 . 1/0
! {STATION n) DESCRIPTOR DESCRIPTOR
LINK
LINK { 4 * LINK
L___, NEXT LOCK FIRST NEXT LAST
; LINK LINK LINK
i e kel DESCRIPTOR 1/0 o - 1/0 . 1/0
¢~ 1 (STATION n) DESCRIPTOR DESCRIPTOR DESCRIPTOR
N
LINK { LINK
k_,. LAST LOCK Link (FIRST (AND) LAST
DESCRIPTOR - 1/0
~—
{STATION a) DESCRIPTOR

Figure 1-8. Basic Block Diagram of Magnetic Tape 1/0 Descriptor Strings
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The Lock Descriptor
The function of each of these fields

B1700 1/0 CONTROLS

six 24-bit fields as shown in figure 1-9,
is as follows:

consists of

The E field df the Lock Descriptor is not used.

E field -
RS field The first two bits of the RS field are used to "lock"” a
string of 1/0 Descriptors. 1If the first two bits are equal
to 00 (unlocked), they are changed by the 1/0 Driver to 01
(locked) and a branch to a 1/0 Descriptor in the string is
accomplished by means of the B field address. If the first
two bits are equal to 01, the I1/0 Driver exits by means of
the L field address to the next Lock Descriptor.
L field The L field address is used as a link address to the next
Lock Descriptor.
OP field The OP field contains the Lock Operation code.
A field The A field is used to store the link address of the first
I/0 Descriptor in the string.
B field The B field is used to store the addressng the 1/0 Descrip-
; tor that is currently in Opera ion. G afrt st )
C',[;‘e/a.! The K Ll 15 coid T ¥u re s of Pl poeicua fock
BIT
(o]
E RS L op .. A B ,
k”s (NOY (RESULT (LINK (OPERATION (LINK A (unk 8 |k ¢
‘JF /! USED) STATUS) ADDRESS) CODE) ADDRESS) ADDRESS) |Apaeesy
{e IS
LF ZJL e C’/"ﬂ;rt':/;-'.fi;'{
p“A /,/f”',?mc,aJL\ Ty
7 ‘Z/ N MN' 3
¢ Figure 1-9. B 1700 Lock Descriptor Format

All communicates to and from the I/0 control are handled by a micro-coded
program labeled CSM (Central Service Module). Specifically, a portion of CSM
labeled I/0 Driver handles all I/0 operations. The 1/0 Driver is initiated
with a start address pointing to the RS field of a Lock Descriptor. (Refer to
figure 1-10.) The first two bits of the Lock Descriptor RS field are checked
for an unlocked (00) configuration. If an unlocked configuration is not found,
the 1/0 Driver exits by fetching the Link address (L field) of the Lock Descrip~
tor which points to the next Lock Descriptor. The 1/0 Driver then checks the
first two bits of this Lock Descriptor RS field for an unlocked configuration.
If an unlocked descriptor is found, the 1/0 Driver locks the descriptor by
transferring a 01 into these 2-bit positions, then transferring the previous
contents of these two bits back to the 1/0 Driver. If the lock is not success~
ful (00 not received by the 1/0 Driver), the I/0 Driver exits by means of the L
field address as previously described.

If the lock is successful, the 1/0 Driver checks the OP field of the
descriptor. Since the OP field contains a Lock Operator, the 1/0 Driver exits
by means of the B field address to the first 1/0 Descriptor in the string. The
first two bits of the 1/0 Descriptor RS ficld are checked for a Ready condition
(00). If the 1/0 Descriptor is Nut Ready (these two RS field bits contain a
10 or 11), the pointer to this descriptor is saved by storing it into the B
field of the associated Lock Descriptor. The 1/0 Driver exits the 1/0 Descrip~
tor by means of the C field address which points to the RS field of the asso-~
ciated lock descriptor.
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DESCRIPTOR B FIELD
s e co— w— — — a——
UNLOCK THE LOCK
DESCRIPTOR

EXIT BY THE L FIELD
ADDRESS TO THE NEXT
LOCK DESCRIPTOR IN

THE STRING

1S THIS
LOCK DESCRIPTOR
LOC?KED

IS
TH!S THE
LAST LOCK DESCR
~UN THE STRING

Figure 1-10.

1/0 DESCRIPTOR
RE:DY

EXECUTE THE 1/0
DESCRIPTOR AND RE-
LEASE THE 1/0 ORi~
VER

e e — — d—— —— — oo

RECALL THE 1/0 CRI-
VER AS NEEDED TO
HANDLE DATA FLOW TO
AND FROM THE 1/0
CONTROL

(SERVICE REQUEST)_
prams cemmt w——— c—. Gr—. w— ca——
STORE THE RESULT
DESCRIPTCR IN THE
1/0 DESCRIPTOR RS

FIELD

OOES

1]
THIS THE
LAST 1/0 DESCR
IN THE STRING

EXIT BY THE C FIELD
ADDRESS TO THE AS-—
SOCIATED LOCK DES-
CRIPTOR

STORE THE A FIELD
ADODRESS OF THE LOCK
DESCRIFTOR IN THE B
FIELD

UNLOCK THE LOCK
OESCRIPTOR

| YES AN EXCEPTION

EXIT BY THE L FIELD
TO THE NEXT I/0

Magnetic Tape 1/0 Driver

™1 DESCRIPTOR IN THE
STRING

Operation
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38

SPO TEST-OP & REPORT IMMEDIATELY

DE SCR I p‘ QR [ PEAL LA LI I L LA L LA il il il Ll d lid ittt d L Ll L LRl L Ll L Ll R

MAIN SPEC CHANNEL C 10 2¢
ADD SPEC DUMMY REFERENCE A
OUMNY REF ACO INC

CESCRIPTOR: 00€CO0 000C00 000000 800000 014E08 015088 CaCAQCO

(BEFORE EXECUTION)

TEST STS1C0001 €1€02C C10C2Ce
XFROUTA 20C000 040C0Q CSCC2Cw
XFROUTA 2C0047 080C00 C90C2Cw
XFRIN 4QCC00 138C47 14CC2Ce
XFRIN ©00C00 L7G0AC GlOC2Cw

OESCRIPTCR: 014E08 B8000AC 000000 80000C Ql4EQ8 015C¢88 C0C0CO

RA 014740 MAIN TOGS 0ACQCO
CCRESS 014740 AOD TOGS 1€CQ00

REMENT.0CCCOC

XFROUTA 200030 010000 02002C»
XFROUTA Z€0000 050008 06Q02Ce
XFROUTA 200040 090000 0ACO2Ce
XFRIN 4000C0 140040 15002Ce

CAFTER EXECUTICNY 80QC080 DESIGNATED RESLLT

01234567 893%=9v2¢A0COEFGHIJIRLUNGPORSTUVHXY2CI2A" <135/723>8\1

XFRCU
XFRCU
YESY

XFRIN

eoows -

€ INC vAL C00CO0Q DATA ETESEYD
BAX CISK SECT{R ACORESS QQ328F

TA 2C000C 020€00 C3002Ce
TA 260000 06000 €7002C
§ R1C000S 000C01 12002Ce

4C0000 15080 16002Ce

XFRCUTA
XFROUTA
XFRIN
AFRIN

LIRS LR LR L)

LENGTH 00Q1EG
VINE CELAY 010000

€00000 03000C Q4CA2Ce
00001 070000 G3Co2cCe
400000 120001 313602Ce
400406¢C 160000 179026



B1700 1/0 CONTROLS

an
™

SPO TEST-OP & REPORT ON ENQUIRY

DESCRIPTCR flewmmocm—n=

MAIN SPEC CHANNEL @

‘ CESCRIPYCR: 00C000 00CCO00 000000 9C000C C14EDS 015083 C0COQO

(3EFGRE EXECUTION)

TEST STS1C0001 01Cc2C
XFRCUTA 2CC0CO Q4CCOO
XFROUTA 20G047 08GCO0Q
XFRIN 4C0C00 130C47
XFRIN 400000 170Q4AC

CESCRIPYOR: 014ED8 C1COAC 0000CC 9C00Q0C 014ED8 0150B8 00COCO

c1Qc2Cw
€5002Cw
€9002C~
14002C
€C18Q2Cw

Io 2¢

FA 014740 MAIN TOGS 0AQQ0O
ADD SPEC OUMMY REFERENCE AQDBRESS 016740 ADD TOGS 10€000
DUNMMY REF ADD INCREMENY 0CQO000

XFROUTA 2C0050 010000 02C02Cw
XFROUTA 2CQ0CO 05000C C6C02C
XFROUTA 200040 09000G 0AQQ2C»
XFRIN «00000 31640040 15002Ce

CAFTER EXECUTICN) 80CQ80 DESICNATED RESULTY

0123456789399 7¢ABCOEFGHIJALRACPCRSTUVNXYZCIZAV(<222/2>08=\}

XFRCU
XFRCU
TESY

XFRIN

DAYA ETESBEY

NAX OISK SECTCR ADORESS 003287

YA 200000 020C00 03C02Ce
YA 2C0Q00C C60(00 C7C02C»
S R100005 000C01 12002Ce

400000 150¢CL 316002Ce

XFRCUTA
XFRCUTA
XFRIN
XFRIN

C INC VAL 00CC00

LENGTH Q0001EC
TIME OELAY 010600

2000C0 03000C 04&QQ2Ce
200001 070000 QacoacCe
400000 120001 13002C»
400000 160000 17¢C02C



B1700 I/0 CONTROLS

40

SPO READ -0OP

CESCRIPTOR #1-

FAIN SPEC
P9 spPecC

CESCRIPTQR:
(3CFCRE ExigUT!UN)

OLMHY REF,
0acBoo 00d

A

TEST sTstioco0t

XFROUTA 20CCO0
XFROYUTA 20C047
XFRIN 40CCOO0
XF RIN 400000
XF RN 40CC0
XFRIN &4ccoo0
XFRIN £C00C0
XFRIN scooo0c
XFRIN 400000
XFRIN 4€0000
XFRIN 400000
XFRIN 4C0CCO
XFRIN 400000
CESCRIPTCR:

CAFTER EXECUTION)

CHANNEL 0

QUNRY REFERENCE ADORESS 014740
ADC lNQﬁﬁHENT OCOCOO,

§$00 000000 000000 014¢ECH 015088 000000

RC

01002C
QsCCOQ
€80C0C
0C0067
0F00CS
ofcoct

03006

cFacct
0FQCD6
CFCCNS
0FCODO
oFCCC3
11CC03
17C080

10 2C

{Ca U
010C2Ce
€50C2Ce
c90C2Ce
COO0C2Ce
CFOG2Cw
CFCCaCs
CFOC2Ce
QF0C2Ce
CFOCZCw
CFOC2Ce
CFCC2Ca
0F002Ce
156C2Ce
c1062Ce

RA Q14740

ey
s

XFRIUTA 200000
XFROUTA 2CC0CO
XFRIUTA 200040

XFRIN
XFRIN
XFRIN
XFRIN
XFRIN
XFRIN
XFRIN
XFRIN
XFRIN

4ccoeco
40C0CO
4CC0OQ0
400009
4CCOCO
4CQC¢o
40C0C0O
«C00Qco
40400C0

TRM DATALCQCOCS

THIS IA SPQ READ CTMKAND YO ~PCARP™

MAIN T0GS 0AQQQQ

ADD

-

01000¢C
05000C
090000
00004 ¢
0F00ER
0F004¢
0f004C
0fF00CH4
0F0004
QFJ0CH
0F0O0&C
0F00C1
150000

Cay p
02C0ZC»
QpC02C»

"QACO02Ce

0FQ02Ce
QFQQ2cCe
0FCO02Ce
0FQ02Ce
CFCO2C»
0F002Cn
0FQQ2Ce
0FC02Ce
QFQQ2Ce
15C002C.

Ol14FFC 80CC8C QCO00C 00000C OQ14ELS 015C88 C000CO
800080 DESIGNATED RESULT

TOGS 100000

XFROUTA 2C00C0Q
XROUTA 20000¢C
TEST s RICOO0OS

XFRIN
XFRIN
XFRIN
XFRIN
XERIN
XFRIN
XFRIN
XFRIN
XFRIN
XFRIN

scococ
400C0Q
4C0000
4C000¢C
4CJ000
400000
400000
403004
40000¢
4G0000

cz2c(o0
060¢00
Q00C01
CFeces
0FQC40
cFoce?
0Fo0CDY9
0FQ0C%0
0FQ(D&
OF0C40
OFOCIF
0F0CD7
150¢80

P R L L L T T T o R R T R P P R P R LY L Y

€ INC VAL 000000
MAX DISK SECTOR ADORESS Q0328F

C3C02C
C7002C e
GBCOZC»
CFQO02Ce
CfC02Ce
CFCC2C
CFCJ2Ce
CFC02C o
CFCC2Ce
CFo02C»
0FQ02Ce
OFQ02Ce
16002C+

}!/u( o oo

"}I

JEQ 955 )

4
DATA ETESEY..

_LENGTH 0001£0

TINE OF

XFRQUTA Z00CGCO
XFRGUTA 200C01

XFRIN
XFAIN
XFRIN
XFRIN
XFRIN
XFRIN
XFRIN
XFRIN
XFRIN
XFRIN
XFRIN

4000cC¢C
400000
600000
4000¢C0
4006ac
400C00
400CcCC
400C0¢
400¢0¢C
4000C0
4004000

LAY 010000

03C020 04C02Cs
07000C 08CQ2Cs
080001 QCC02Ce
0F0QC8 O0FCO2Ce
0FOOCY QFCQ2Ce
0F0007 CFCO2Ce
0FQOCS QFCO2Ce
0F00C3 CFCO2Ce
0F00CL 0Fflo2Ce
CFOO0ES Q0FC02Ce
QF0007 QFCo2Ce
OFOQ07F 311C02Ce
160000 317002Cs



B1700 1/0 CONTROLS

'-‘
]

SPO WRITE-OP

SE SC R [Pr CR f ] 1---—- [EE T L AL L L R LR ) ---c—-n—-----;---m-----.c----.-—---.---o--o CT I XY YT YIS L P YT Y R PR Y YL R N Y )

RA 014740

PAIN SPEC
ADDD  SPEC

DESCRIPTCR:

CHANNEL O
OQUMMY REFERENCE ADORESS 01474C

10 2¢C

DUMMY REF ACC INCREMENY 0C0000

(3LFORE EXECUTION)

TEST STS1COQQ}

XFRIUTA
XFROUTA
XFRJUTA
XFRCUTA
XERIYTA
XFROUTA
XFRGUTA
XFRIUTA
XFRCUTA
XFR0UTA
XERIUTA
XFRIN

XFRIN

CESCRIPTGR:
CAFTER EXECUTION)

2C00¢CO
2060CAH
2000C9
20¢04¢C7
2000CS
2000C3
2G20Ct
2000€}
2CCCa7
2G0QrfF
2C3001
4C00C00
4CCA00

o1002¢C
c4cCC0
CECCOQ
0ECCOD
CE0goc
0ECCOO
ceccao
0ECCOQ
0c£ocaoc
0gOCOC
cceceo
G7¢Ca0
12CC01L
160C00

cioc2cC
€Cs0C2C~
Cg0C2Ce
CECC2Cw
CECC2Ce
CEQ0O02Ce
CEGC2C~
cEQc2cCw
CEoC2Ce
CEQT2C
CECC2Cw
cacizce
130¢2Cw~
17CC2Cw«

XFROUYA
XFRCUTA
XFRJUTA
XFRCUT A
XFRCUTA
XFROUTA
XFRCUTA
XFRGUTA
XFROUTA
XFROUTA
XFROUTA
XFROUTA
XFRIN

XFRIN

THIS IA SPC READ CUMMAND TO “PCAP™

200040
z¢occCo
2Q000¢9
ZCQ0C1
2CC0Cs
2000C1
2CGCOCH
20600CsS
2CQ0Ce
<C00Cs
2CCOC3
20C047
40C0C0
4000C0O

MAIN TOGS QACOQOQOQ
T4GS 10C00Q0

ADD

01000¢
Q50900¢C
QEQOOC
0F000C
0E000C
0£0000
CE0N0QQ
QEDCOC
0EQD0C
0Z000¢C
0E00GC
08000¢
130047
17008¢

00CCO0 CCCCO0 0000CC 40000C C14ECS 015088 C0CO00

c2002Ce
06CQ02C»
QECO2C»
C£002Ce
J2C02Cw
QECO02Cs
QECQ2Ce
0EC02Cs
QECOQ2C
gECQ2CH
11G02C»
09C02Cw
14Q002C»
01C02Ce

O14FF8 8CC0B0 0COO0CC 400000 014ED8 015088 ¢00000
800080 DESIGNATED RESULY

XFROUTA
XFRCUTA
XFROUTA
XFRCUTA
XFRGUTA
XFRCUTA
XFROUTA
XFRCUTA
XFROUTA
XFRCGUTA
XFROUTA
XFROUTA
XFRIN

€ IAC vAL Go00C00
MAX DISK SECTYCLR AODRESS 0032BF

2C0¢C00
2€0000
2000E2
2C004¢C
2C0040Q
2000C4
2G00D4
2C600C+«
200040
2€00C1
£c000¢C
2C004C
400C00

02C(00 C3C02C»
060C00 CCCO2Ce
QEOC00 GECO2C
CECCOQ CECO2C
0E£CC00 CECCZCo
QECC(0Q0 CECO2C
0EQC(0Q CECO2Ce
0EO0CO0 CEQO2C
QEQCO0 QECO02Ce
CECCO00:- CEGD2C»
11CC00 C7G602Ce
09CC00 CaQQ2Ce
16G6C40 15002C

OATA EVEBEY

XFRCUTA Z00C00 030000
XFROUTA 200Q0E3 0E0CJ0
XFRGUTA 20004G 0E0090
XFRCUTA 2000€2 0EQCOQ
XFRCUTA 2000C% 0g000C
XFRCUTA 2C0C4C QEOQOOGC
XFROUTA 200Q0C& QECQOQ
XFROUTA 206C40 0E002C
XFRCUTA 20007F 0E0020
XFROUTA 20C007 0EQo0C
TRM DATALCOCCE 07000¢
TESYT S R100005 000001
XFRIN 400CCC 150080

LENGTH 0001E0
TIME CELAY 010000

06002Ce
0ECO2Ce
QECO2Ce
CECO2Ce
CECI2Ce
GECO2Ce
0ECO2Ce
0ECO2Ce
CECO2Cs
QECQ2Cs
€7002Ce
12002Ce
16602Ce
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42

PRINTER TEST-OP

CESCRI?I OR AL LA L Rl L e e e R R R L L R L R e e L e L LR S R R L R R e e 2 R PR R R R R R Y

RA Q14740 MAIN TOGS OACCOO
A0 SPEC ODUMMY REFERENCE AJCRESS 014740 ADD TCGS €C0CQQQ
DUNMY REF ADO INCREMENT 000000

PAIN SPEC CHANNEL 3

CESCRIPTOR: 00€00C 0CC000 0000CO 80000¢ OI4ETS8 015088 C0GOCO

(BEFCRE EXECUTIGN)

TEST ST$130C01 OQloCiC
XFRIUTA 23CQ00 040C00
XFRJUTA 230047 08CCOOQ
XFRIN - 430000 130C47
XFRIN 430000 17Q09C

OESCRIPTOR: O14ED8 8C0890 00000C 8G000C OL14ECS 015088 €000CO

10 10

01CC10w
CSCCLOw
090C10~
14C010
C10C10w

XFRCUTA 230080 010000 C2C010»
XFRIUTA 23C0CO0 050000 06Q010«
XFROUTA 230040 09000C 128010+
XFRIN $3C000 140040 150010

CAFTER EXECUYTION) 8CCC80 DESIGNATED RESULY

01234567 89<Sn=p7¢ABCOEFGHIINLNNGPIRS TUVKXYZCIZI~E<EIs/2>0m\E

C IAC VAL 000C00 ODATA E£7€8E9
MAX DISK SECVCR ADDRESS 00328F

LENGTH 0QO01EQ
TIME CELAY 010Q0C

XFRCUTA 230C00 020C00 C30010¢ XFRCUTA 230C0Q 030000 Q4CO01Qe
XFRCYTA 230000 060C00 C70010+ XFROUTA 230C0L 070000 08C010°,

T1ESY
XFRIN

§ R100005 QO0CC08 120010 XFRIN
430000 150€80 160010+ XFRIN

43000 120001 13¢010s7,
430000 160008 17¢010+3
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B1700 1/0 CONTROLS

PRINTER PRINT & SINGLE SPACE

OE SC R IPVOR ] z-—--- (A AL LI LY R L LR L Rl R R AL L L R Al LR R AL LR AL IR R R R T DL LRI LR R R L LR R Y P 2 Y )

MAIN SPEC CHANNEL 3 1D 10 RA 014750 MAIN TOGS CAGOO0O C INC VAL 000C00 DATA E7E6EY - LENGTH 0001EQ

AN SPEC DUMMY REFERENCE ADCRESS 014740 ADD TCGS €O0CCOOQ MAX DISK SECTCR AGORESS 0032er VIME CELAY 01000C
DUMMY REF ADD INCREMENY 0C0000

CESCRIPTGR: 00C00C QCQ0O0C 0000CO SE000C 0l14FCB 015088 00C000

{(BEFORE EXECUTION)

C1234567893v=p?2¢ AGCOEFGHIJKLMNCPCRSTUVRXYZIIZQ®(<2]271>0=\1

TEST STS130001 Q10CIC Cl0C1O0« XFROUTA Z3COSE 010000 02G010+« XFROUTA 23C000 02CC00 030010« XFRGUTA 230000 030000 04CO10¢
XFROUTA 230000 04GO00 CSOCLO* XFROUTA 2300C0 05000C 060010« XFRGUTA 230000 06CC00 CE0010e XFRCUTA 2300FC OE00QOC 'GECO10«
XFROUTA 23COF1 OEGQOQ CECCl0~ XFROUTA 23COF2 OE0QO0C CECOQO1O0e XFRCUTA 2300F3 O0ECCOO CEQO10s XFRCUTA C200F& QE0000 CECO1Qs
XFROUYA 2300F5 OQECCOO0 CEOCiIO« XFROLTA 2300F6 OEOOQOC OECO10« XFRCUTA 2300F7 OEO0COD GCECO10e XFROUTA 230QF8 0E£000Q OECO10w
XFROUTA 23CO0F9? QEGCCC OEO0Q10~ XFROUYTA 230048 CEQOOC OEQO1Qe XFRCUTA 230058 0E0C00 CFO0010« XFRCUTA 230CSC O0EQO00 CECOLQe
XFROUTA 23C060 Q0EGOOQ CECC10« XFROUTA 230068 0QE00O00 QEGO10e XFRCUYTA 23006F CECCOO CECO10e« XFROUTA 23004E QEQQNQ OECO10®
XFRAUTA 2300C1 QECCCO CECClO« XFROLTA 23C0C2 Q0F000GC GECO10« XFRCUTA 2300C3 CTOCO0 CEOC10s XFRCUTA 2300C& OEOCOC CECOLQe
XFRJIUTA 2300CS QE0CO00 CECCl0e XFRQUYA 2300C6 OEOCOC CECC10e XFRGUTA 2300C7 0Z0(CG0 CECO10~ XFRCUTA 2300C8 0EJQ000 OECO1Qe
XFROUTA 23¢0C9 CECCOC CECCLO~ XFRCUTA 2300C1 0F0000 Q0EQ010e XFRCUTA 230002 GECCOO0 CECO10s XFRCUTA 230CC3 0E000Q0 CECOLQs
X¥ROUTA 230004 OQECCO0 CEGC1O~ XFROUTA Z23COCS5 QE000C OECCL10e XFROUYA 230006 CEQCOO CECO10a XFRCUTA 2300C7 QEQ00C 0ECO1Qe
XFROUTA 230008 QECCOO CECClC~ XFROUTA 23C0C% 0E00O0O0 QECO10« XFRCUTA 2300E2 QECCOO0 QEGO10* XFRCUTA 2300E3 O0EQ0J20 CECO10e
XFROUYTA 23CO0E4 O0ECCCO €S0Q10~ XFROUTA 2300ES OEQQ0GC QECQ10e XFRCUVA 2300E6 OECCO0 CEOO10e¢ XFRCUTA Z2300E7 CEOQCJOQ GECOLICe
XFRCUTA 2300E8 QECCOO0 CEOC1O~ XFROUTA 23COE9 OEOQQ0OC OFCO10» XFRCUYA 230040 CECCOO CEOCQLO0* XFRCUTA 2300SC 0EQOQCC O0ECOlO0e
XFROUTA 23007A OEQOCOQ OEQCLO0« XFRCUYA 23007C CECO0O0Q CEQC10» XFROUTA 23007F Q0EQC00 CECO1Q#» XFRCUTA Z3004A OEQQCQO GECQICSe
XFROUTA 23004C QECCCO CECCLOv XFROLTA 23C0SO0 OEO0OC CECO10« XFRGUYA 230054 QEOCOO0 CEO0IO0w XFRCUTA 2300%E OEO00Q OECQ1Q®
XFROUTA 23C061 OECCOGC CECCIOw XFRGUTA 23C06C QE000C CECC10~ XFRCUTA 23006€ Q£0C00 CEGO10e XFRGUTA 230073 0EQCJC Q0EGCOl0e
XFRQUTA 23007€E CECGO0 CECO10e« XFROUTA Z3CCEO OFEOO0OC OECO10w XFROUYA Z3CC4F OEQCOO0 CEGJI10s TAN DATAL30C06 OEQQ00 07C010e
XFROUTA 230001 070C00 ©BCC10* XFROUTA 230047 080000 090010+ XFRCUYA 230040 090C00 GAQC10e« TEST $ R100005 000038 12001Qe
XFRIN 43C000 12CCC1 13CCL10e XFRIN 430CC0 130047 140010« XFRIN - 430000 140440 150010+« XFRIN 430000 150080 166010
XFRIN 430000 160€00 170C10* XFRIN 43CCCO 17008C 010030

CZSCRIPTCR: C150B8 86CCB0 0CO0CO SEQO00 014€08 015088 00C0CQ

CAFTER EXECUTION) 80C080 DESIGNATED RESULY

0123456789.50=,2¢ABCTEFGHIJXLUNCPARSTUVUXYZCITI(<2Ii/2>8a\}



B1700 I/0 CONTROLS

14

DISK CARTRIDGE TEST=OP

l"[!E SCR [Pr R 'l‘----------‘-----‘-.--‘--- e secswevsousnsnanse

¥AIN SPEC CHANNEL S ID 1A RA 01474C MAIN TCGS O0ACO

ADD sPEC ODUHMY REFERENCE AQORESS 014740 ADD TOGS Qo000
OUNMY REF ADC INCREMENT 0CCCOC

CESCRIPTCR: 000000 00GGQO0 QQ000Q 80000G C14ECE 015088 G0COCO

(BEFORE EXECUTION)

TEST SIS15CO0C1 ClOCLA ClOCi1A« XFROUYA 250080 010000 02G0lAe
XFROUTA 25C000 04000C 0S0ClAes XFROUTA 25C0C0 050000 06001A
XFROUTA 25C047 08CC00 $SCOlAs XFROUTA 250040 090000 12C01As
XFRIN 450000 130C47 140Q031A« XFRIN 450000 140040 15G01A=
XFRIN 450000 170C9A C1CCLlAe

CESCRIPTOR: Ol4EDE 804(E89A CCOO0Q 80000C 014ED8 015488 €QCQ00
(AFTER EXECUTICN) 8CCC8C DESIGNATED RESULY

012345678930~ 2¢ABCOEFCHIJXLNNCPCRSTUVRXYZCIZI"L{<2I5/7T>8x\1

LI T Y R R PSR R PR PP R YL R R R R DRI R DR L Y A L L O 2 ]

¢C C IAC VAL 000C00 CATA E7ESES LENGTH 0001EQ
Q0 HAX DISX SECTCR AODDRESS 00328F VINE CELAY 010000

XFRCUTA 250000 020(00 C3001A¢ XFRCUTA 250000 630000 04l01Ae
XFRCUTA 250000 Q050000 C7C00LA» XFROUTA 250001 070000 GaC01Ae
TEST S R100005 000C20 12C01Ae XFRIN 4500C0 1200031 13C01As
XFRIN 450000 15080 16001A« XFRIN 450GC0 160048 17001Ae



B1700 I/0 CONTROLS

45

DISK CARTRIDGE READ-QP

OE SCH ‘Proﬁ ' l"--"""“-"-‘--‘-"’-'-"--'-"--------.--"---“.-'----'-‘--.-‘..-‘.'-. XY L R TR LR YL LTI E R R L LR L)

LENGTH 0CQ1€0
TINE CELAY 010000

XFRQU
XFROU
TEST

XFRIN
XFRIN
XFRIN
XFRIN
XFRIN
XFRIN
XFRIN
XFRIN

MAIN SPEC CHANKEL S 19 1A RA Q14740 MAIN TOGS 0ACOQ00
ADD SPEC DUMMY REFF =T ATGRESS 016740 ADD TCGS COCCCO
DUMMY REF AUl < TH#LUPFENT 0CQQOC

CESCRIPTQR: C0C000 00CCOC 00000C 00Q00C OQ14ECS8 015088 COCOCO
{3EFQORE EXECUTION)

TEST STS1S0001 (G1CCiA O1001A= XFRCUTA 2500C0 010000 C20C1Ae
XFROUTA 250000 04CCCC CSJClAe XFROUYA 2%5C0CO 050000 056CO1Ae
XFROUTA 250047 08000C C9CC1A« XFRCUTA 250040 090000 OACOLAe
XFRIN £50000 OCCC&7 CDOC1Ae~ XFRIN 45CCC0 0DOOLC OFCOLAw
XFRIN 45C000 OFFCFC CFOC1Aw XFRIN 450000 QFFOFQ CFOO1Ax
XFRIN 45C000 CFFCFQO CFCCLAe XFRIN 4SC0CO OFFOFGC GFCOLlAs
XFRIN 450C00 OFFCFO CFOO0lA~ XFRIN 45G0C0O OFFOFQ OFCO1A»
XFRIN 450C00 OFFCFG OFQCLA« XFRIN 4SC000 OFFOFC OFCQlAw
XFRIN 450000 OFFCFQC OFOCLA« XFRIN 45C0C0 OFFOFC OFCO1As
XFRIN 45C000 QFFCFC CFQCiA« XFRIN 45C0C0 OFFOFC OFQ01Aw
XFRIN 450000 OFFOFOQ CFCOXA« XFRIN 45C0CO OFFOFC OFCOL1AY
TRM OATA150006 QFQCQ0 1SO0CIA« XFRIN 4500C0 150080 16C01Ae

QESCRIPTCR: 015088 804080 00000C 00000C Q14ELS 015088 C00040

CAFTER EXECUTIONY 800080 DESIGNATED RESULY

00000600000000000880068C08CN0004C0QC000CCQ0006000000000C0CAG0

XFRIN

C INC VAL
KAX 0ISK

TA €50000
Th 250000
S R10000S
450000
450000
450C0C
450C0C¢
450000
450000
450000
450000
450000

000¢00

g2c¢c(a0
060¢C00
€0CC20
OFF(FO
OFFCFO
OFF(F O
CFFCFO
QFFCFO
QFFCF O
OFFCFO
QFFCFO
160¢40

DATA E7ESE?
SECTCR ADORESS CO32EF

C3001A>»
G7001Ae
CBOO2LA
CFGO1Ae
CFCOLA-
CFCQiAe
CFCOLA»
CFQOLA
CFCO1ae
CFCOLAe
OFCOLA
17601

XFRQUTA
XFRCUTA
XFRIN
XFRIN
XFRIN
XFRIN
XFRIN
XFRIN
XFRIN
XFRIN
XFRIN
XFRIN

€500¢C0
250C¢C1
£50C0C
4500¢C0O
450C€0Q0
450CC0O
450000
4500CC
450000
45060¢
450000
4500C0

030C00
070000
080001
OFFOFO
OFFOFC
GFFOFO
OFFOFQ
0FFOFQ
OFFOFO
QFFOFQ
OFFOF O
17008¢

04COt A
GB8COLA.

‘0CCOLAe

OFCOLlAe
CFCJ1lAe
CFCOLlA
QFGQO1lAe
GFCOlAs
QFCQ1Ae
CFCOLlAe
0FCQlAe
ClCOLAn
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DISK CARTRIDGE WRITE-OP

GE SCR IP‘ UR ’1--¢-¢----—Onuccuvqo-.--------.-.-..---.‘--------OQ.‘-.-.--—-..-..-..“.-.--. PwmesesvenaedevessaveneeYassw

LENGTH 0001€0Q
VIME OELAY 010600

FAIN SPEC
ADD SPEC

CESCRIPTCR:

CHANNEL S
DUMMY
ouMMY
00C000

(BEFORE EXECUTION)

TEST STS150008

XFROUTA
XFROUTA
XFROUTA
XFRIUTA
XFROUTA
XFROUTA
XFROUTA
XFRIUTA
XFRCOUTA
XFROUTA
XFRIN

CESCRIPTGR3: 015088 020C€00 000000 400000 014E08 0150Ba c0Q0d0

250000
2SFOFQ
25F0FQ
25F0F0
25F0FQ
2SFCFO
2S5FOFQ
2SFQF0Q
25F0F0Q
250040
450000

C100tA

04CC0O0
0ECCO0
QECGQ0
ogcooc
QECCOO
cggcCoo
QECCOO
0E0C0C
CECCOQ
090000
16C040

REF ACC

10 1A
REFERENCE ACCRESS 01474C
INCREMENTY 0C0000
0GCCO00 00000C 4C000C OL4ECS 015088 000080

010014Ae

QSCCiAe
GECCLAs
OEQCLAw
QZO0CLA
CEOClAw
CEGClAw
CECClAs
CEQClA»
CECClAs
QAQCLAw
15CC1Aw

RA 014740

XFRQUTA 250040
XFRCUTA 2S00CO
XFROUTA 25F0QF0
XFROUTA 2SFOFO
XFRQUTA 25F0F0
XFROUTA 2S5FQFQ
XFROUTA 2SFQF3
XERCLYA 23SFJFO
XFROUTA 25F0F0
YRM DATA15CO0C6
TEST S R10000S
XFRIN 45C0C0

HAIN YOGS QAGQOOQ
TOGS 00CA00

ADD

Q1000¢

050000
QEQ0OC
0€Q000
0E000C
QE0OOGC
0E0000
CEdQQC
€004
0EG00C
000024¢
15008¢

02C01 A

C6CO1As
CECOlAs
QECO1A
QECO1A
QECO1As
QECO1A»
QECOL1A
CECQO1lA
Q7CO1As
12C01A»
16C014A

XFROUTA
XFRCUTA
XFRCUTA
XFRCUTA
XFRCUTA
XFROUTA
XFRCUTA
XFRCUTA
XFRCUTA
XFRCUTA
XFRIN

XFRIN

250000
250080
ZS5FGFQ
25FCFQ
ISFOFC
25FQF C
25FQFQ
25F0FQ
2SFCFQ
25001
450000
450000

C INC VAL COO0QC00
MAX DISK SECICR ADDRESS QQ32€f

¢20C00
06000
CE0(C00
0EQCO00
0EQCOC
0E0CQO
0ECC00
CEOC0O
0£0C00Q
C7¢€00
120€01
160€C40

DATA E7ES8EY

C3001As
CEQO1A
CECOLA
CECOLAN
CECO3Ae
QECOLAS
CECOL1A
CECO1lAs
CECO1A
C3C01A.
130014
17C01Ae

XFRCUTA
XFRCUTA
XFRGUTA
XFRCUTA
XFRQUTA
XFRCUTA
XFRGUTA
XFRCUTA
XFRCUTA
XFRACUTA
XFRIN

AFRIN

2500¢C0
2SFCFC
5FOFQ
25F0FC
<SFOFQ
25FCFQ
SSFOFO
SSFCFQ
25F0FQ
€50C47
450060
450000

030000
0€£000¢
0E0000
Qe0Qac
0E£0000
0EQOOC
0£0000
0E00JC
0EQQOC
083000
130047
170000

04COoLAe
CECOLAe
QEQO1L A
QECOL A
QECOlAe
QE201Ae
QEQCQLlAe
CECOLAs
QECOLlAe
09001 A
14001Ae
01008 A
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Field Engineering INFORMATION (ATI)

Originator: TIO- Santa Barhara Product: _B1l700 Disk Cartridge Cont-TI
Title: FUNCTIONAL DESCRIPTION OF DISK CARTRIDGE CONTROL-II

Publications Affected: (Insert ATl Number on document page(s) as indicated)

None

Purpose: General Information

The B1700 Disk Cartridge Control-II (DCC-IX) differs from Disk Cartridge
Control-I (DCC-I) in several functional areas, In addition to these
functional differences, there are several enhancements in the DCC-IIX
that improve systems reliability and allow easier operations procedures
that were not available with DCC-I,

An example of this is that the DCC-I provides for the attachment of
from one to. four drives with a capacity of either 203 cylinders or 406
cylinders at 2200 BPI while the DCC-II provides for the attachment of
from one to four drives with a capacity of 406 cylinders at 4400 BPI in

addition to those handled by DCC-I, —
. 9yrr—32 wreg DCC3

Operational Functions

Address Search (DCC-I or DCC-IT)

Before the control performs a Burroughs Read or Burroughs Write operation
it must determine the position of the read/write head by means of an
address search, Stored within the control during these operations is

the complete address of the sector for which the control is searching.
For a Burroughs Read, this is the address of the next sector to be read,
For a Burroughs erte, it is the address of the sector preceding the
sector to be written, As each sector is 'read or written, the search
address is increased by one,

In the address search  the control causes the attainment of bit synchro-
nization at each sector, The method and timing are identical to those
in the Burroughs Read operation, described in the Burroughs Read para-
graph that follows later in this document,

WVhen both types of synchronization have been obtained, the control
compares the sector address with the address for which the control

is searching, There is no attempt to verify an address compare by
checking the length of the data field or the accuracy of the LPC

or postamble, (In a Burroughs Read however, an error in data field
length or in LPC of a sector actually read is detected and reported,
preventing use of orroneous data, In Burroughs Write, such detcction

does not occurj,

F.E. Dist. , I
Code 'B B
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Address Compare

DCC~I will accept a single address compare, and will then read or
write, 6 as indicated by the OP code,

DCC-II requires two address compares before performing a read or
write decreasing the probability of address search error, The
first compare is used essentially to verify that the drive is
positioned to the required cylinder, (Only cylinder and track com-
pares are necessary,) A second address compare is then necessary
before DCC-II will perform the read or write, These two compares
need not oecur in the sequence appropriate to the positions of the
sectors on disk, The address compares are requlred for the first
sector operation following each internal seek,

Seek Complete Report (DCC-IT Onlvy).

In order to inform software that an implicit seek has been completed,
DCC~IT will raise Service Request any time all the following conditions
are true:

a, Control is in Status Count=1
b. Seek Status flip-flop for a drive is true
¢, Seek Complete is true for same drive .

Under these conditions  DCC-IT raises Service Request and responds
tc the Test Service Request command in the normal manner, .(There is
no indication to software which drive(s) has completed an implicit
seek,) Service Request is maintained until the control is advanced
from Status Count=1l,

By means of a Test Status Command, the I/Q driver determines that
the control is not in Status Count=10  and therefore will not return
a Reference Address, The driver proceeds through the queue, and the
operation which initiated the implicit seek will be performed, At
the completion of this operation 6 if another drive has completed an
implicit seek, Service Request 1s raised as the control enters Status
Count=1, :

Write Next Sector (DCC-I Onlyv).

DCC~-X, in addition to the Write Initialize operation, performs the
Write Next Sector operation, Upon receiving this operation, DCC-L
writes the.sector following the next sector pulse on the currcnt
cylinder and addressed track, The system prov1des up to two full
buffers of information, Iollowed by a Terminate Data command, Be-
€inning at the sector pulse' the control writes the information as
received‘ without adding preamble, sync address, LPC. or postamble,
Writing begins as soon as possible following receipt of the first
bufferload, Response to the control's request for the second buffer-
load of data must be extremely rapid or the second bufferload of data
will be replaced by zeroes, This condition is not reported by the
DCC-I,

Printed in U, S, America
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Write Next Sector operation is provided for maintcnance purposes,
In general the operation is not appropriate for software use
as the scctor written cannot be predctermined,

No equivalent of the Write Next Scector operation is provided on’
DCC-I1T,

Burroughs Read,

The usual method of reading from the disk cartridge is called
the "HBurroughs Read," Upon receiving a Burroughs Read operation
the control first determines whether the head is positioned to
the addresscd cylinder by reading the addresses from the disk,

If the cylinder address is correct the control checks that scctor
and subsequent sectors for the required cylinders, track, and
sector address, VWhen the required address is detected, the data
from that sector is read into the first data buffer, The centrol
then signals the system to empty that butfer K and concurrently
begins searching for the next higher numbered =ecctor, While
this should be the following sector, the control does not check
for position on disk,

JXf the control determines that the head is not positioned to the
correct cylinder address (and if the Seek Status flip-flop is
not set), the control sets the Seek Status flip flop, commands
the drive to move the head to the desired cylinder, then exists
by returning a result status with Bit 17=0, This leaves the
operation in the qucue and frees the control to perform one or
more operations on other drives during the resulting head motion,

If a sector is ready to be read when all buffers are full, the
control will wait until a buffer has been madc available and
the sector is again in position, DCC-II will wait iudetlinitely,
DCC~1 will wait approximately 160 milliseconds, and will then
exit reporting Address Coincidence Not Achieved,

Reading entails two types of synchronization; bit synchronization
and data synchronization, Bit synchronization is rc¢quired for
each sector 6 as the sector to sector transition is not bil-
continuous, , Reading is completecly disabled for a fixed time
following a sectov pulse preventing faulty bit synchronization
during this sector-to-sector transition, Reading is then en-
abled for the purpose of bit synchronization of the disk cartrvidge
drive electroinics, The pattern recorded on the disk for this
phase of the operation must be all zeroes, A fixed time later,
the control assumes that the drive has achieved correcet bit
synchronization and the search for the sync byte is bequn, This
procedurc is performed for each sector, 6K regardless of whether
bit synchronization or data synchronization had been achicved

on the previous sector, The following table indicates the time
dolays utilized for the various disk cartridge drives:
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DCC-I (2200BPI) : DCC-IT (2200 BPT) |
UScc ! USec X

Time from scctor pulsce 28-32 : 28-32 ' i
to start of bit syn- i
chronization, }
Time from start of bit 64-96 _ 28 :
synchironization to
.start of sync search
Total-Time from sector 92-128 1 - 50-60 '
pulse to start of sync i
search E

If, during the search for the sync byte a one byte, is dcrectoed
which is not part of a correct sync pattern 6 an ecror has occurred
because either a one bit has been picked up in the preamble  or

the sync byte has been missed, If the sync bLyte las been missed,
DCC-I continues to search into the 180 bytes of data for the sync
byte and will bypass any number of one bits and will accept a data
byte of the bit pattern of the sync byte, To reduce the probability
of false sync after missing the sync byte 6 DCC-1] abandons sync
search upon receipt of a one bit which is not part of a correct sync
byte, :

Read Absolute

On DCC-I, Read Absolute is performed only at sector O of any track,
Indication of sector in the address is ignored, and the Read absolute
is performed at sector O of the addressed cylinder and track, (This
operation was formerly called Read Index),

Read Next Sector (DCC-I Only)

No equivalent of the Read Next Sector operation is provided on
DCC-IX,

Test (DCC-I or DCC-IT

The Test- operation causes the control to return a result indicating
the staus and identification of the control,

Variants on the Test opecration allow the softwarc to be notified
when the Rcady/Not Ready status of the designated drive changes,
This alerts the software when a disk cartridge is replaced, so
that the label of the new cartridge can be read, (This function
is not provided on DCC-I,)

Printed in U, S, Amcrica
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Another variant on the Test operation causes the control to
pause four milliseconds before returning a result, (This
operation is provided on both DCC-I and-DCC—II,)

Pause,

The Pause operation causes the control to wait four milliscconds
then return a result, (This operation is not provided on DCC-I,
Pause on DCC-I is available only as a variant on the Test opecra-
tion,) The I/0 Driver does not store a result for a Pause
operation,

Special Conditions

Address Coincidence Not Achieved,

In a Burroughs Read or Burroughs Write operation 6 the control
searches for one or more sector addresses, If the control is
unable to locate an address within the prescribed number of
index pulses (four for DCC-I, two for DCC—II), the operation ~
is terminated and Address Coincidence Not Achieved is reported,

Jmplicit Seek Loop,

DCC-I will perform an implicit seek if an incorrect cylinder
address is detected and no intérnal seeks has occurred, even if
data has already been trausferred, If attempting to read a
sector with faulty cylinder address, or attempting to write

the scctor following a sector with faulty cylinder address
DCC-I will perform an implicit seek (to the current cylindcx)
and leave the operation in the queue to be retried, The opcra-
tion will be retried an indefinite number of times, Since the
Seck Status flip-flop is set at the conclusion of ecach attempt,
other programs are in general unable to cowmmunicate with that
drive, Recovery from this condition, if required must be pro-
vided by software,

DCC-II recovers from this condition without special handling by
'software, The first sector read on each attempt will vary some-
what, VWhen one of these initial sector address searches indicates
correc¢t cylinder and track, an implicit seek is prevented, If

the control is then unable to locate the required sector address
the control completes the operation, reporting Address C01n01douco
Not Achieved and Secctor Address Error,

Printed in U, S, Amorica
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Hangup bv Seek Status Flip-Flop

This condition occurs when the Seek Status flip-flop is set and
the queue contains no opecration for the cylinder to which the
drive is currently positioned, (This is the usual result of
an undetected seek error on implicit seek,) Any operation for
the drive, including the one for which the implicit seek was
performed, is returned to the queue to be retried later, The
condition continues indefinitely,

Recovery from this condition, if required, must be provided

by software, On DCC-II 6 the software can reset the Seck Status
flip-flops by performing a Read Absolute operation or by a Test

and Clear command, On DCC-I  the software can resct the Seek
Status flip-flops by a Read Absolute or Read Next Sector opervation,

I/0 bescrintor Operation

Read lEJ [R5t L} [O0OM,V, i irnnnea. VT A1 IBI[CT

Read data from the disk starting at the sector indicated by the
file address (C) into ascending memory locations beginning at
the location specified by the A address and ending at but not in
the end location specified LYy the B address, A complete sector
need not be stored but will be parity checked by the control,

00 Read data as described

MY =

MV = 01 ©Undefined

MV = 10 Read Absolute

MV = 11 Read Next Sector (DCC-I)
Read Absolute (DCC-II)

UU = 0,,,.3 Unit number

Printed in U, S, America
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write [E] {®s]) [T [oiomv, . .~ aj [A] i8] [T

Write data to the disk starting at the sector indicated by the
file address (C) from ascending memory locations beginning at
the location specified by the B address, Zero fill the last
sector if necessary,

MV = 00 VWrite data as described

MV = 01 Undefined

MY = 10 ¥rite Initialize

MY = 11 VWrite Next Sector (DCC-Ig
. Write Initialize (DCC-II

VU= 0,,..3 Unit number

Pause EEE |

Return SR after pause of 4 milliseconds, Result returned by
control is not to be stored, and must have bit #1=1,6 bit #17=0,

Note: This operation is generated by the I/O Driver, There
' is no explicit Pause operation in the linked list of
I/0 descriptors,

Note: This operation is not recognized by DCC-I, bdbut is
recognized by DCC-ITI,

Test [E | [®mRs AT I[To0VWP.. .. . .. _..UU]

Test the drive and the control for the following conditions:

l, Drive Ready

2, Write Lockout

3., Peripheral Seek Timeout - peripheral was unable to reach
required cylinder within 200 milliseconds, (Reported until
another seek is initiated by control,)

4, Seek Status flip-flop set

5., Position settled (drive not seeking)
6, Control identification

7. Drive presence and type

VVP = 000 Store result unconditionally

100 Store result only if Ready; otherwise continue linking

010 Store result only if present and Not Ready; otherwisce
continue linking

110 Undefined -, .

XX1 Pause four milliseconds before fetching the next I/O
descriptor, Do not store result, Ignore unit designation

.!ltlll
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Notes: DCC-I does not recognize VV, 6 and returns a result
with bit #17=1 in all cases except Pause, in which

bit #17=0,

DCC-IT recognizes VV, 2 and returns a result with bit
#]7 O if the result is not to be stored,

Result Status Information

1, Operation complete

2, Exception condition (3 through 7, 12, or 15 set¥):

3. Not Ready - operation not performed or not completed
(al1 operations) !

L, Parity error (Burroughs Read) -

5. Reserved

6. Memory parity error (Burroughs Write, erte Initialize)
(aofthare generated) (@7 P N

7. VWrite lockout - opcration not performed (Bunxoughb Write,
Write Initialize Test)

8,9,10* Unit ID (A1l operdtlons except Pause) (Fleld changeable)

& 2 10
X X o) Not present
0 ¢ 1 32 Sectors, 203 Cylinders -
0 1l 1 | 32 Sectors, 406 Cylinders ©
-1 1 1 64 Sectors, 406 Cylinders —%¥/=. >
1 o 1 £lh-Seetors——20CyIIRtErs /O .
y N -

LO6 Cylinders
64 Scctors

11, Sector Address Error¥¥ (DCC-II only)
12, IJTllegal Address gany read or write)
or) Seek Incomplcte (Any operation except Pause)
or Addre;a Coincidence Not Achieved (Burroughb Read, Burroughs
Write
13, Not Sceking (Test) (Position Settled) /€/¢£0AVA<}7¢}75f) Pos QHQt“”
14, Reserved L
15, Seek Status flip-flop set (Test) se€ ‘ﬂ?~
16. Reserved
17. Operation Compl tex*x
18-2L. Control ID = 0011800 2DOGI) (Test)
= 00 %210 DCC-IT) (Tcst)

*Bit #2 is also set on any operation for which bit #10=0 i.c,

unit not present,

*

Printed in U, S, America
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¥%¥DCC~-II sets Bit 11 to indicate that the drive was positioned
to the correct cylinder but the required sector could not be
located, Bit 11 is never set when Bit 12 is not set, Bit
11 is never set by DCC-I,

¥%¥%¥Control returns result with bit #17=1 if result is to be
stored; bit #17=0 if result is not to be stored,

Installation requirements for DCC-IX include use of an 1/0
Base-II, Information pertaining to conversion and re-conversion
of I/0 Bases is available in the F, E, Feature/Modification
Installation Manual, section Bl, page 4-5,

Printed in U, S, America



B1700 I/0 CONTROLS

PERIPHERAL AND CONTROL ANALYSIS PROGRAM
mTT PCAP . Lan \9
L~
"FOR TRAINING NLY" AN -
,-——--S‘-a--------—---c--- X [ o
. = /@ B}
GENERAL oescaxprmn 1

THIS PROGRAM IS INTENDED TO PROVIDE A MEANS OF VERIFYING CORRECY
OPERATION OF THE B1700 SCFT I/0 CONTROLS, CF EXERCISING SPECIFIC
OPERATIONS ON I/0 DEVICES, AND TO AID IN GENERAL DEBUGGING OF

I/0 8Y PROVICING A LARGE NUMBER OF OPTICNS FOR THE USER'S SELECTION.

PCA INGLE LINE CONTROLS NOR ANY DATA COMM "EMELEE;

YHIS PROGRAM REQUIRES THE MANUAL INSERTICN OF DESCRIPTCR
PARAMETERS (CP CODES. FILE ADDRESSES, PROGRAM TOGGLES, ETC).
ANALYSIS OF RESULT STATUS INFORMATION IS THE RESPONSIBILITY OF THE
USSR. IT IS ADVISED THAT THE 31790 FIELD TECH MANUAL FOR ANY

" PARTICULAR SOFT CONTROL OR SUBSYSTEM BE USED IN CCNJUNCTICN WITH
THIS PROGRAM.
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B1700 I1/0 CONTROLS

CHECK
MATCH

TO INSURE THATY THE CASSETTE TAPE NUMBER AND REVISION
THE CT=(NUMBER) AND REVISIOM PRINTED ON THE LISTING
UNDER THE PROGRAM VITLE.
PLACE CASSLYTE TAPE OF THIS PROGRAM IN CASSETTE READER.
MAXE SURE CASSITVYTE IS AT 887 AND B80T LIGHT IS ON.
TURN MODE SWITCH (UNDER RUN LIGHT) TO TAPE.
TURN REGISTER SELECT SWITCH (UNDER STATE LIGHT) TO
POSITION 2.
PRESS CLEAR.
PRESS START.
WHEN TAPE STOPS CHECK THE FOLLOWING REGISTERS
LR EQL HEX AAAAAA (GOOD TAPE LOAD TO THIS POINT).

X EQL THE LAST 4 DIGITS CF THE CT-(NUMBER) IN HEX.

Y EQL THE LAST 4 DIGITS OF THE T-(NUMBER) IN HEX.

T EQL THE REVISION LETTERS OF THE CT-(NUMBER) IN ESCCIC.

L EQL THE REVISION LETTERS OF THE _ J-(NUMBER) IN EBCDIC.
TURN MODE SWITCH TO RUN. [/
PRESS START. QG X

IF THE TAPE HALTS RITH LR HEX 000011 YCU HAVE A 8AD TAPE.
If THE TAPE HALTS WITH LR HEX t0000F THE PROGRAM IS
OPERATIONAL WITH ALL REGISTERS INITIALIZED AND IS

IN A STATE REACY YO ACCEPY OPERATIONAL PARAMETERS.

fescrif

]

joooCF
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PRUGRAM USE CE RPN PP YR LR LY LY LY X REREE L X R LYY L E R ER R L T T

THE SE RE XeYsT»sL ) ARE USE
170 CONIROL., PARAMETERS fOR I1/0 DESCRIPTOR BUILDING, AND

PROGRAM OPTION TOGGLES.
THESE REGISTERS ARE LOADED WHEN THE PROGRAM HALTS WITH LR
DISPLAYING A SPECIFICATION HALT CCOE BY TURNING THE LARGE REGISTER
GROUP SAITCH TO DISPLAY THE REGISTER WANTED. SETTING THE DESIRED
CONSOLE SWITCHES», AND PUSHING LOAD._INFORMAYION FOR UP TO 4 1/0
LOPERAYIONS (QESERILSLIRS) AND DATA FGR ONE PROGRAM DATA 3SUFFER CAN
BZ SPECIFIED. THESE SPECIFICATION HALTS—ARE DIVIDED INTD =
MAIN SPECIFICATIONS, ADDITICNAL SPECIFICATITNS, AND
"DATA SPECIFICATIONS.

NOTE: HALT CODES AND CTHER VALUES ENCLOSED BY THE SYM3OL 2 ARE IN
HEXADECIMAL FCR¥AT. FOR EXAMPLE, "LR = 3 10000F 3" MEANS THE - .
CONSOLE LIGHTS WILL SHOW THE BINARY VALUE: g ST

/

0001 0000 0000 O000OC 0000 1111

¢

WHEN LR IS DISPLAYED.

THE USER SHOULD ALSQO NOTE THE DIFFERENT BIT-NUMBERING
CONVENTIONS £MPLOYED.

THE FIRST LIﬂE BELOA IS THE SCFTHARE CONVENTION
THE NEXT LINE BELOW IS THE HARDWARE CONVENTION

MSB LS8
%ﬁhﬁko 1 2 3 ¢ 5 & 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
toduen-23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 Jé 03 02 01 00

] S | ’ i ! i

—

THIS LISTING USES THE SOFTWARE CONVENTION.

————

¥ At
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SPECIFICATIONS HALTS =====seceemcmccececeeceemcececcoacccaaoecoaaaooo.

Vd Al "
7

MAIN SPECIFICATION HALT /5 b7
o /0

LR = 2 NOOOQF 3 N = 1,2,3, OR G4. |
MAIN SPECIFICATICNS MAY SE MADE FOR

DESCRIPTOR £N. MAIN SPECIFICATION HALT
LR = 2 10000F 3 CAN 3E REACHED ANY TIME 8Y
PUSHING (HALT)» CLEAR, START.

~ 5 : -
B .

ADDITIONAL S°P b LT ;\._ v o

LR = a NOOOFF q N = 1,23, OR 4.
ADDIVIONAL SPECIFICATIONS MAY 3E MADE FOR

DESCRIPTOR #N..

DATA SPECIFICATICN HALT

LR = 3 00000D 2 DATA SPECIFICATICNS FOR THE PROGRAM DATA
- BUFFER MAY BE MADE.

NOTE:  ANY REGISTER NOT 10ADFD DURING THESE HALTS WILL DEFAULT ITS
CURRENT CONTENTS AS THE VALUC THE PRCGRAM USES. If THE USER
IS AWARE QF A MISTAKE QR QMISSION MADE IN A PREVIOUS
SPECIFICATION HALT wWHILE | OADING PARAMETERS wgalﬁﬁwjn

CURRENT SPECIFICATION HAIYe ThE FOILCAING PRCCEDURE CAN SE
USED TO SAVE CURRFNY SPECIFICATIONS (QTHERWISE LOST &Y

TLEAR/START) AND RETURN TO THE PREVIGUS. INCORRECT.
"SPECIFICATION HALT: '

QKCOHPLEYE LOADING OF ALL CURRENT SPECIFICATIONS

| ehgsmel 5 —PLLEARATHE L7 REGISTER 10 2003
| iesgei|— PUSH STARY

THE CURRENT SPECIFICATIONS WILL BE STORED AND THE PROGRAM
WILL RETURN TO MAIN SPECIFICATIGN HALT, LR = 3 1C000F aJ.
THE USER CAN THEN CHANGE THESE PARAMETERS CR “FLAG FORAARD®™
TO THE INCORRECT SPECIFICATIGNS FOR ANY CHANGES.
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MAIN, ADDITICNAL, AND DATA SPECIFICATIONS ARE GIVEN - AFTER THIS
SECTION. THIS SECTION PROVIODES AN OVERVIEW AND EXAMPLES OF RUNNING
PCAP.

LEE E X L REEEREEELEREEREERREERERELDEELEE XX EEL L LA T E ¥ X E R R L R J R E X X B L X L I L R K ¥ X K K B R I P

A. AFTER ALL SPECIFICATIONS HAVE BEEN MADE, PUSHING STARTY WILL FIRST
CAUSE THE PROGRAM TO EXECUTE DESCRIPTOR ¥1. .

B. AFTER THE PROGRAM IS FINISHED W«ITH DESCRIPTOR #1 (OR ANY OTHER
DESCRIPTOR), AND IF ADOITIONAL TOGGLES HAVE 3EEN SET TO NEXT EXECUTE
A DIFFERENY DESCRIPTCR», THE PROGRAM DESCRIPTOR COUNT wlIlLL BE
CHANGED TO THE NEXT DESCRIPTOR. IF NO ADODITVIONAL TOGGLES FCR

"NEXT DESCRIPTOR™ HAYE SEEN SET» THE DESCRIPTCOR COUNT WILL NUT
BE CHANGED. Mﬂ?ﬁ*—* ’-&»cole:c»/pf-a

C. THE PROGRAM WILL THEN EXAMIRE_CC(3)s THE CONSGIF TNYFRRUPT

s ety

SHI{THCH, TO CETERMINE IF THE USER WISHES TO CONTINUE.

IF £C(3) IS SET THE PROGRAM wILL BRANCH 1O THE MAIN SPECI-
FICAYION HALT FOR PTOR #1. THE -USER CAN THEN CHANGE ANY

SPECIFICATIONS HE JESIRES AND REPEAT THE PROCESS (RETURN TQO <)

IF CC(3) IS OFF THE PROGRAM MWILL FXECUTE THE DESCRIPIOR.
‘INDICATER _BY THE PROGRAM DESCRIPTOR COUNT AND CONTINUE (RETURN
TO B.) UNTIL THE USER STOPS THE PROGRAM.

IF_THE CONTRCL OR PROGRAM HANGS, THE USER MAY STILL GFY A JRACE OF

"THE OPERATION TQ THAT POINT 8Y DOING THE FOLLOWING:
PUSH HALT
PUSH CLEAR : ,
LOAD THE A REGISTER WITH 2000020Q
PUSH START

THE TRACE WILL BE PRINTED AND THE PROGRAM WILL GO TO THE MAIN
SPECIFICATION HALT FOR DESCRIPTOR #1.

JHIS PROCEDURE ASSUMES THE PRINTER IS OPERATIONAL AND TRANSACTIONS
WERE STORED.
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ji] [~ ] . P
?f;« X = CONTROL ID: THE 7 BIT IDENTIFICATION CODE (SEE BELOW) IS LDADED
faw RIGHT JUSTIFIEO IN X. A PARTICULAR CHANNEL MAY 8¢
, _SPEC IN THE & MS8: OF X
bs
24k

244K Y = OP_ CODE: OPERATION CONTRCL IS TO PERFORM (SEE BELOW). REFER T0

Sf”’ ; ; TECH MANUAL FOR COMPLETE EXPLANATION.

5$Z,k ¥'Z 'FILE ADDRESS: THE € FIELD IN THE I/0 DESCRIPTOR.
L = MAIN TOGGLES: SEE BELOW. @PFfo~s
BR= C FIELD INCREMENT VALUE. 2/ addbescop 2t

LR= MAIN SPECIFICATION HALY CQDE. }jadOﬂF
?55;”-*FA= DATA: WHEN PRQGRAM DATA BUFFER IS NOT USED. !
FL= DATA LENGTH: NUMBER OF BITS_READ INJO CR WRITIEN EROM PRCGRAM

DATA BUFFER -(SEE ALSO, "SPECIAL INFORMATION
FOR CLISK OPERATION” BELONW).

¥AIN TOGGLES

« LCO) = HALT TO LOAD ADDITIONAL SPECIFICATIONS FOR THIS DESCRIPTOR.

* L(1) = HALT TO LOAD MAIN SPECIFICATIONS FOR THE NEXT DESCRIPTCR.
(THE FOLLOWING SEQUENCE IS OBSERVED: DESC.dl-=-DESC.s22--
DESC.#3-«DESC%4~=-DESC.21-=-57C.)

« L{2) = HALY BEFCORE EXECUYING THE CESCRIPTCR(S) YO SPECIFY DATA FOR

PROGRAM DATA BUFFER. THIS TOGGLE NEED BE SEY ONLY ONCE
IN ANY MAIN SPECIFICATION HALT TO REACH DATA SPECIFCATION
HALT.

USE THE FA REGISTER (GR THE AREA WHERS FA IS STORED) FOR
WRITE DATA (OR AS A READ DATA BUFFER). WHEN L(3) IS RESET
THE PROGRAM DATA BUFFER IS USED.

TRACE EXECUTION QF TH]S-—DESCRIPING ON LINF PRINYER AFTER -
EXECUTINN TERMINATESw SEE "1/0 EXCHANGE INFORMATION®
BELOW FOR MEANINGS OF TRANSACTICNS RELEVENT TO TRACE. SEE
DIAGNOSTIC DRIVER LISTED BELGW FOR FORMAT OF TRACE.

THESE TOGGLES (*) ARE RESET BY THE PROGRAM ONCE USED.
Le3)

_1'
;
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{NOTEzl THE TRACE IS STORED IN THE REMAINING FREE MEMORY A3QVE THE
PROGRAM DATA BUFFER. ON MACHINES WITH SMALL S-MEMORIES,
A VERY LARGE CATA LENGTH MAY PRCHIBIT STORING AND PRINTING
A FULL TRACE.

L{(5) = PRLNT PROGRAM DATA 3BUFFER Ih-HEX AFTER EXECUTION OF THIS
) CESCRIPTOR TERMINATES (AFTER TRACE IF ANY).
L(6) = RRINT PROGRAM DATA BUFFER IN EBCDIC.

NOTE PRINT OUT GF PROGRAM DATA BUFFER IS LIMITED TO DATA LENGTH
SPECIFIED FCR THIS DESCRIPTOR.

L(7) = SINGLE STEP EXECUTION OF THIS DESCRIPTOR HALTING AFTER EACH
TRANSACTYION WITH:
X=COMMAND ACTIVE
Y=RESPONSE COMPLETE :
T=RESPONSE COMPLETE OF A TEST STATUS
£C8) = SINGLE STEP EXECUTION GF THIS DESCRIPTOR ONCE SERVICE REQUEST
HAS GCCURRED. MAIN TCGGLE L(7) TAXKES PRECEDENCE wHEN SET.
L(9) = DELAY BrFORE ANSWERING SERVICE REQUEST. MAIN TOGGLE L(0)

MUST ALSO B8E SET TO A0AD TIME DELAY AMCUNT. DEFAULT IS

201000023 il ser, WL

L(10)= DONT HALY fOR RAD RFF*QrNrE_AQQRES&_BcTURNED FROM THE CONTROL

*x{ (11)= COMPARE DATA (SEE "COMPARING DATA" BELQOW).
f—— .

++L(12)=_HALT WITH RESULT STATUS OF CPERATION IN T 2EGISTER.
SEE T"RESULT STATUS INFORMATION™ BELOW.
L (13)= DONT HALT 'IF EXCEPTION BIT REPORTED-IN RESULT STATUS.

L (14)= HALT WITH RESULT STATUS IN T fOR THE CONDIVION SPECIFIED BY
o MAIN TOGGLES L(17)» L(18)« MAIN TOGGLE L(O) MUST ALSD BE
SEY TO DESIGNATE RESULT. FAULT IS 238000804,

THE SETTING CF MAIN TYOGGLE L(13) IS OSSERVED INDEPENDENTLY OF
MAIN TOGGLE L(14).

*+L(15)= PRINT THE TRACF OF THIS DESCRIPTGR®S EXECUTICN FOR THE
CONDITION SPECIFIED BY MAIN TOGGLES LL17)s LCiB).
**L(16)~ RE-EXECUTE THIS DESCRIPICR (IGNORE ADDITIONAL annlrs FOR
- EXECUTING THE NEXT DESCRIPTIR) FQOR THE CONDITION

SPECIFIED BY MAIN TOGGLES L(17), L(18).
—~ wsL(17)p LCIBY T

"—“-oomwsﬂ TO OESIGNATED RESULT.
- =01 RESULT STATUS 5 TO DESIGNATED RESULT.
- 210 RESULT STATUS _ANDED WITH - DESIGNATED RESULT

=11 RESULT STATUS BITS OFF_FOR ALL CORRESPONDING 1-8ITS IN
DESIGNATED RESULT.
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&516:} THESE TOGGLES (=) ARE EXAMINED ONLY IF THE OPERATION ACHEIVES
NORMAL TERMINATION.

THE FOLLCHING MEANING APPLIES ONLY TO DISK CARTRIDGE:
L(19)— SET UP SYNC AND FILE -ADORESS-DATA FOR INDEX WRIVE. PROGRAM
DATA BUFFER NOT EFFECTEO. DATA FIELD LENGTH SET BY

PRUGRAW.

THE FOLLOWING MEANINGS APPLY ONLY TO DISK CARTRIOGE, PACK OR FILES®

L202= AFTER EXECUTION OF DESCRIPTOR, INCREMENT THE FILE ADDRESS
(C FIELD OF DESCRIPTYCR) BY THE VALUE IN B8R If B8R NEQ 0
OR BY 1 IF THE VALUE IS O.

iigllj IF MAIN TOGGLE L(20) IS StT, CHECX THZ INCREMENTED FILE
ADDRESS AGAINST THE SPECIFIED MAXIMUM FILE ADDRESS AND
‘HALT THE PROGRAM IF [T EXCEEDS THE MAXIMUM. MAIN TOGSLE
LCC) MUST ALSO 8BE SETY 7O LCAD MAXIMUM FILE ADORESS:»
DEFAULT IS DECIMAL 12991. WHEN MAIN TOGGLE L(20C) IS SETY
AND MAIN TOGGLE L(21) IS RESET., THE PROGRAM WILL CLEAR
THE FILE ADDRESS TO 30000003 WHEN TdHE MAXIMUM IS EXCEEDED.

L{22)= If OPERATION SHOULD REPORT 2NJ OP COMPLETE 3UT IT IS NCT
REPORTED, HALT THE PROGRAM WITH AN ERRIR CGDE IN LR.
1F MAIN TOGGLE L(22) IS RESET THE PROGRAM WILL
RE-EXECUTE THIS DESCRIPTOR (0P NGY TEST QR PAUSE)
UNTIL EXPECTED 2ND OP COMPLETE IS REPORTED.

/" THE FOLLOWING MEANINGS APPLY ONLY Y0 READER-SORJER:
/ L1923z HALT CN TOO LATE TO POCKET SELECT.

THE PROGRAM LODOPS TO EXECUTE A READ OPERATION FOR- EACH
SUCCESSIVE DOCUMET. THIS LOGP BY=-PASSES ADDITIONAL TCGGLES

f FOR EXECUTING THE NEXT DESCRIPTOR UNTIL TERMINATE LINKING IS
REPORTED IN RESULT STATUS, TOO LATE TO POCKET SELECT DCCURS»

OR WHENEVER READ OPERATION DOES NOT ACHIEVE NORMAL TERMINATION.

L(20)= USE THE VALUE IN BR (16 LS8) FOR DCCUMENT COUNT. IF THE VALUE
IS 0 (IS DOWN-COUNTED TO 0)r SET THE HALT FEEDER VARIANT

| IN THE READ OP. DECREMENY THE VALUE BY 1 WHEN EACH READ
OP IS EXECUTED. THE ORIGINAL VALUE LODADED IN BR IS
REGAINED AFTER ANY OF THE CONDITIONS NOTED ABOVE.

L(21)= DELAY (TIME DELAY AMOUNTIMILLISECONDS BEFORE ANSWERING

- POCKET SELECT REQUEST. MAIN TVOGGLE LCO) MUST ALSO
BE SET TO LCAD TIME DELAY AMOUNT. DEFAULT IS 30100003 =

é . ABOUT 1 MINUTE.

{ L€22)= IF MAIN TOGGLE L(20) IS RESEYs INCREMENT THE CONTENTS OF

| ~—~ 77T  THE DESCRIPTOR'S C FIELD AFTER A READ OP B8Y THE VALUE

! IN 8R. IF THE VALUE IN BR=0s, AN INCREMENT OF 230200003

et et

\ IS USED.
\\ L€23)= If MAIN TOGGLE L(22) IS RESET», USE THE 4TH BYTE OF DATA
TRANSFERRED IN ON A READ OP TO SELECT POCKET.
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CCMPARING DAJA =======s=====soosmcsoccocescccssccsascsoscooocsosasono.

YHE USER MAY SET MAIN TOGGLE L(i1) TC COMPARE THE CONTENTS OF THE
PROGRAM DATA BUFFER AS A RESULT CF A READ OPERATION AGAINST DJATA
REGENERATEC B8Y THE LAST DATA SPECIFICATIONS LOADED SEFORE THE

THE READ OPERATION IS PERFORMED. DEFAULT DATA SPECIFICATIUNS
GENERATE 192 CHARACTERS FOLLOWED 3Y 3403.

THIS OPTION IS NOT PERMITTED FOR READER-SORTER.

IF IN THE LASY DATA SPECIFICATION AALT L WAS LOADED wITH EITHER
280000A2» 3BO000E3» OR 80000FQ, THE USER SHOULD BE AWARE OF
THE FOLLOAING:
1. THE USER IS RESTRICTED TO USING DESCRIPTOR 21 CNLY.
2. DIFFERENT DATA WILL 8E REGENERATED FOR CDMPARISON AFTER EACH
EXECUTICN CF THE READ OPERATION.
3.1 IF THE USER WISHES TO COMPARE THE ROTATING EBCOIC PATTERN:
DESCRIPTOR #1 MUST HAVE THE SAME DATA LENGTH SPECIFICATION
AS THAT WHEN DATA WAS WRITTEN.
DATA SPECIFICATIONS MUST BE MADE AGAIN WITH L = 238000043
AND THE 8LSB O0F X = CORRECT STARTING CHARACTER.
I/0 DEVICE MUST BE READY TQ READ CORRECT STARTING RECORD
(l.E.r REWIND TAPE», STARTING -FILE ADDRESS LOADED, CORRECT
CARD DECX IN READ HOPPER, ETC.)
3.2 IF THE USER WISHES TO COMPARE OATA TO CURRENT C FIELD PATTERN
(MAINLY FOR READ AND COMPARE ON DISK):
CESCRIPTOR #1 MUSY HAVE THE CORRECT DATA LENGTH
SPECIFICATION.
1/0 CEVICE MUST BE RtADY TO READ RECORDS WRITTEN. WITH
DATA SPECIFICATION OF L = 23000CEQ OR 380000FQ3.

AFTER THE OPERATION COMPLETYES WITH NORMAL TERMINATION, THE

PROGRAM WILL COMPARE DATA READ WITH REGENERATED DATA, STARTING AT

THE BEGINNING OF THE PROGRAM DATA BUFFER AND CONTINUING FOR THE DATA.
LENGTH SPECIFIED FOR THE DESCRIPTOR.

DATA IS COMPARED IN EITHER 1, 2, OR 3 BYTE SEGMENTS DEPENCING ON THE
NUMBER OF BYTES TRANSFERRED PER TRANSACTION WITH THE CONTROL.

IF BAD SEGMENT IS FOUNDs THE PROGRAM WILL HALT WITHE
AN ERROR CODE IN LR

REGENERATED QATA RIGHT JUSTIFIED IN X

READ DATA RIGHT JUSTIFIED IN Y

ADDRESS OF DATA READ IN FA

BITS LEFT TO COMPARE IN FL

1.0 58 ¢ >

THE USER MAY SET ANY OF L(4)» L(S)s OR L(6) IF HE HAD NOT ALREADY
SET MAIN TOGGLES L(&4)s L(S)» AND/ORL(6)s» TO CAUSE PRINT CUT OF
THE TRACE AND/OR PROGRAM OATA BUFFER.

THE USER MAY THEN EITHER PUSH START TO CONTINUE COMPARING DATA OR
CLEAR LR TO 30000003 FIRST AND THEN PUSH START TO STOP COMPARING.
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REFERENCE ADDRESS =======eeweemeemossececceccecacecccecoccocccanaaaaa.

THME RFFFRENCF ADDRFSS SENT TC A CONTROL 1S ASSUMED 70 BE MERELY
A BIT PATTERN: A POINTER TO THC 1/0 DESCRIPTOR (THE “REAL™ REFERENCE
ADDRESS) IS MAINTAINED INTERNALLY 8Y THE PROGRAM. THE USER MAY
LOAD ANY BIT PATTERN IN FA DURING AN ADDITIONAL SPECIFICATICN HALT,
ALSO» AN INCREMENT VALUE MAY BE LCACED IN F8. EACH TIME THAT
DESCRIPTCR IS EXECUTEDs THE "DUMMY™ REFERENCE ADDRESS IS INCREMENTED
BY THIS VALUE C(IT IS INITIALLY DEFAULTED TO Q0000003).

L L R T N R R X R X X X E R R B 2 X L K X E L R 2 X ¥ T E R N T T L L T T E T KX E F E L R K X X 2 X XX K R T L X L X ¥ R F IR P

Nooo FE

ADDITIONAL SPECIFI . L

X = DATA ADCRESS: THE A FIELD OF THE DESCRIPTOR (QISPLAY ONLY).
- —

— e O oo

Y = OESIGNATEL RESULT (DEFAULT GIVEN, LOAD DESIRED VAL UF),
T e e

T = MAXIMUM DISK FILE ADDRESS (DEFAULY GIVEN. LOAD DESIRED VALUE).

e e

L = ADDITIONAL TOGGLES: SEE BELGH.
_BR=_ TIME DELAY AMOUNT (DEFAULT AD DESIRED VALUE).
_LR=_ ADDITIONAL SPECIFICATION HALT CODE. poe® /7

FA= DUMMY REFERENCE ADORZSS SENT TO CONTRCL (LOAD DESIRED VALUE)
SEE "REFERENCE ADDRESS™ BELOW. T

FB= DUMMY INCRE”éNT (LOAD DESIRED VvALUE).

TAS= REAL REFERENCE ADORESS YSED BY PROGRAM.
ADD ITIONAL TOGGLES

Sndh

0001 EXECUTE DESCRIPTOR #1 AFTER THIS DESCRIPTOR. <

0010 EXECUTE DESCRIPTOR #2 AFTER THIS DESCRIPTOR. <%éx£;{¥rf
0011 EXECUTE ZESCRIPTOR #3 AFTER THIS DESCRIPTOR. o/
0100 EXECUTE DESCRIPTOR #4 AFTER THIS DESCRIPTOR.

Houwnn

[NOYE:l THIS DESCRIPTOR WILL BE EXECUTED NEXT IF ANY OTHER VALUE THAN
1,2,3» OR & IS LOADED.

_ADDITIONAL SERVICE REQUEST CPTIONS

——

L&) = USE TIME DELAY AMOUNT TO LIMIT THE AMOUNT OF TIME THE
THE PROGRAM WILL WAIT FCR SERVICE REQUESTY TO OCCUR. WHEN
ADDITIONAL TOGGLE L(4) IS RESET, THE PRNOGRAM WILL WAIT
UP TO 15 SECONDS (120 SECONDS FOR SPO) FOR SERVICE
REQUEST. FAILURE TO RECEIVE SERVECE REQUEST AFTER WAITING
MAXIMUM AMCUNT OF TIME CCNSTITUTES A SERVICE REQUEST
TIME OUT.
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L€S) = RE-EYECUTE THIS DESCRIPTOR FOQ SERVICE REQUEST TIME OQUT,

EY £sc
IF ACDITIONAL TOGGLE L(5) IS RESET, THE PROGRAM WILL
HALT XITH AN ERROR CODE FOR A SERVICE REQUEST TIME Our.

ADDITIONAL SINGLE STEP OPTIQONS

L(6) = SINGLE STEP EXECUTION CF THIS DESCRIPTOR
FRCM STATUS COUNT 1 TRANSACTION
THRU STATUS COUNT 6 TRANSACTION.
L(9) = SINGLE STEP EXECUTION OF THIS OESCRIPTOR

FROM STATUS CCUNT 7 TRANSACTION
THRU STATUS COUNT 9 TRANSACTION(S).

L{10)= SINGLE STEP EXECUTION JF THIS DESCRIPTOR
FOR TEST SERVICE REQUEST TRANSACTION(S).

LC11)= SINGLE STEP EXECUTION OF THIS DESCRIPTOR
FROM STATUS COUNT 11 TRANSACTION
THRU STATUS COUNT 13 TRANSACTION(S).

L{14)= SINGLE STE® EXECUTICN GF THIS DESCRIPTOR
FOR STATUS COUNTY 14 TRANSACTIGN(S).

L(15)= SINGLE STEP EXECUTION OF THIS DESCRIPTOR
FOR STATUS COUNT 15 TRANSACTION(S).

L(16)= SINGLE STEP EXECUTION OF THIS DESCRIPTOR
FOR- STATUS COUNT 16 TRANSACTIJIN(S).

L(17)= SINGLE STEP EXECUTION OF THIS DESCRIPTIOR
FOR STATUS COUNT 17 TRANSACTION.

L(18)= SINGLE STEP EXECUTION OF THIS DESCRIPTCR
FRCOM STATUS COUNT 18 TRANSACTION ‘
THRU STATUS COUNT 20 TRANSACTION.

L€21)= SINGLE STEP EXECUTION OF THIS CESCRIPTOR
FROM STATUS COUNT 21 TRANSACTION
THRU STATUS COUNT 23 TRANSACTION.

ADDITONAL OPTION CONCERNING TRACE

L(23)= DONT STORE TRANSACTIONS FQOR TRACE.
AVAILABLE. WHEN ADDITIONAL TCGGLE L(23) IS RESET,
TRANSACTIONS WITH A CONTROL ARE STORED FOR PRINTING
WHENZVER A TRACE IS REJUESTED. THIS TOGGLE MAY NEED 70
BE SET WHEN CERTAIN ERRORS (ACCESS ERRORSs TOO LATE 710
POCKET SELECT, £TC.) REQUIRE GREATER SPEED IN THE
TRANSFER OF DATA.

Y P T PP R L AL LS EREEESE LR R L X Y L YL X X EErye Ry Ll B LY X E R T L R L R Kbt
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DATA ICATIONS
X = _DATA OR RANDOM AIT SIRING.
Y = }__A_;,SEITF DATA MASKe Mmﬂ@wj
L = OATA OPTION TOGGLES: SEE BELOW.
LR= 30000002
FA= INITIAL OR CURRENT POINTER WITHIN PROGRAM DATA 3UFFER.
DATA OPTION TOGGLES
L€0) = FILL PROGRAM DATA BUFFER AS SPECIFIED 8Y LF.
[EEEE? ONLY THCSE OPTIONS WITH DATA OPTION TOGSLE L(0) SET CAN BE
SED IN COMPARING DATA. DATA OPTION TOGGLES LCO0)» L(1) THRY
L(S5)s AND L(6) ARE MUTUALLY EXCLUSIVE.
¥ L) = RFAD CONSOIE CASSEYITE INTC PROSGRAM DATA BUFFFR UNTI!
MICRC 0022 (CASSETYYE STQP) CR WHEN 180 BYTES HAVE BEEN
_READ. M
L(2) = ADD CHECK CHARACYER IC FACH BYTE RFAD FROM CASSETTE..
g,;w’ _L(3) = USE 16 RIGHY-MBST BITS GF Y AS MASX 10 BE EQRI/WITH EACH
‘;%&£b1 ' 16 8ITS READ FROM CASSETTE. -
e L4) = ATA OPTION TOSGLE L(3) IS SET, ROTATE MASK 3Y 1 FOR EACH
- 16 BITS READ FROM CASSEITFa B—
L(5) = DO NOT STOP CASSETTE AFTER-180 BYTIES MAVE BEEN READ.
L(6) = WRITE THE 24 BITS IN X INVO PROGRAM DATA BUFFER. WRITE IN

FORWARD DIRECTION AT THE MEMORY ADDRESS IN FA. DEFAULT
DATA AND ADORESS ARE GIVEN - LOAD DESIRED VALUES. PUSH
START TO WRITE CATA. PROGRAM WILL HALT AFTER wRITE WITH
LR=200000DQ FCR NEXT 24 BITS Of DATA AND NEW MEMORY
ADDRESS. EITHER LOAD OESIRED VALUES TO CONTINUE OR SET,
LR=3000000a T3 STOP wRITING DATA. PUSH START.

MININUM PROGRAM DATA BUFFER SIZE [S 60 BYTVES.
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T3

f1iiL PROGRAM DATA BUFFER WITHS

LF = 0000 THREE 64~CHARACTER ESCODIC SETS FOLLOWED 3Y 3403.

LF = 0001 FOUR 4B8-CHARACTER €BCDIC SETS FOLLOWED 3Y Q404.

LF = 0010 TWELVE 16-CHARACTER EBCOIC SETS FOLLOWED BY 3404d.

LF = 0011 TAO 96=-CHARACTER EBCDIC SETS FOLLOWED 8Y 340a.

LF = 0100 FOUR 43-CHARACTER FORTRAN SETS FOLLOWED BY 3u40a.

LF = 0101 FOUR &4B8-CHARACTER BS00 SETS FOLLOWED BY 340a.

LF = 0110 FOUR 48-CHARACTER RPG SETS FOLLCWED 8Y 3403.

LF = 0111 UNASSIGNED =<~ PROGRAM DATA BUFFER WILL HAYE DEFAULT OR
PREVICUS DATA.

LF = 1000 THE 24 BITS IN X REPEATED FOR 60 BYTES OR THE LARGEST
DATA LENGTH SPECIFIED FOR ANY DESCRIPTOR (WHICHEVER IS
MAXINMUM).

LF = 1001 THE RIGHT=HOSY 16 BITS IN X REPEATED FOR MAXIMUM,

x«F = 1010 ROTATING b54~CHARACTER EBCOIC SET STARTING WITH CHARACTER

vexxlF

IN 8LS8 OF X» GENERATED FOR DATA LENGTH CF DESC. #1.
(1 CHARACTER ROTATION OCCURS SETWEEN EACH EXEZCUTION
IF CESC. #1 IS A WRITE GPERATION.)
1011 RANDCM SELECTION OF 63-CHARACTER EBCDIC SET GENERATED FOR
MAXIMUM (RANDCMNESS CEPENDENT CON ANY B8IT STRING IN X).
LF = 1100 RANDCM BIT STRING GENERATED FOR MAXIMUM (RANDOMNESS
DEPENDENT ON ANY BIT STRING IN X). .
LF = 1101 RANDOM BIT STRING OF MOSTLY ZEROES = AVERAGE OF ONE 1=-BIT
IN 32 - GENERATED FOR MAXIMUM (RANDGMNESS DEPENDENT ON
ANY BIT STRING IN X). ‘
1110 FILE ADDRESS (C FIELD OF DESCT. #1) REPEATED 60 TIMES
(180 BYTES) AND INCREMENTED BY 1 FOR EACH 180 BYTES
FOR DATA LENGTH GF DESCe #1. (FILE ADDRLCSS AT RUN TIME
USED IF DESC. #1 IS A WRITE OPERATIONG)
1111 SAME AS LF = {110

LF

n

txx]l §

: THESE TOGGLE SETTINGS (sww«) WILL PROGRAMMATICALLY LIMIY
EXECUTION TO CESC.21 UNTIL OIFFEREZNT DATA SPECIFICATIONS ARE
MADE. ADDITIONAL TOGGLES TO EXECUTE THE NEXT DESCRIPTOR AFTER
DESC. #1 MUST ALSO BE RE-ESTABLISHED BY THE USER.

FOR THESE TCGGLE SETTINGS ONLYs THE DATA IN THE PROGRAM DATA
BUFFER WILL BE UPDATED BEFORE EACH SUCCESSIVE EXECUTION OF
DESC. #1 IF IT IS A WRITE OPERATION.

IT SHOULD ALSO BE KNOWN THAT IDENTICAL RANDOM DATA PATTERNS
CANNGT BE REPRODUCED AT A SUBSECUENT DATA SPECIFICATION HALT.
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PROGRAM HALTS =====vmecmemmcaececoceeceeocccceceacccecccoccmaaeaaoo.

BESIDE SPECIFICATION HALTS, OTHER CONDITIONS WILL CAUSE THE PRCGRAM
YO HALY WITH A COODE INDICATING THE CONDITION IN THE LR REGISTER.
THESE CCDES ARE LISTED NEXT. AHEN "N™ IS SHORN IN A CODE, ITY
DENOTES THE ACTUAL HALT WILL SHO® 1»,2,3, OR & IN PLACE OF ©°N"

TO INDICATE THE OESCRIPTOR INVCLVED. AN QF & IN THE 4MSB OF A

CODE INDICATES THE ERRCOR CCCURRED WHEN INITIALLY TESTING THE
SYSTEM'S PRINTER (IF ANY) OR DURING PRINT CUT OF PARAMETERS OR THE
PROGRAM DATA BUFFER.

HALTS DURING INIALIZATION OR SETUP OF SPECIFICATIONS
AR =_

d 000011 @ ERRCR IN LCADING PRCGRAM = 84D CASSETTE OR M=FETCH PARITY
ERROR. RELCADING PROGRAM MAY OR MAY NOV 3E SUCCESSFUL.

3 NOOO12

[ 3]

MEMORY PARITY ERRCR = ERROR NCT IN CONTROL, BUT MAY
EFFECT PROGRAM cXECUTION. EITHER PUSH START AND HOPE
FOR THE SEST OR RUN MEMORY TEST.

FOR THE SEST OR RUN MEMORY TEST.

TRACE OR PRINT OuUT OF PRCGRAM DATA BUFFER. PUSH START
TO CCNTINUE.

9 NOOO14 I NO CHANNEL FOUND WITH SPECIFIED CONTROL ID. PUSHING START
WILL RETURN TO MAIN SPECIFICATION HALT.

4 NOOO1S @ SPECIFED CHANNEL DCES NOT HAVE SPECIFIED CONTROL.
PUSHING START WILL RETURN TO MAIN SPECIFICATICN HALT.

4 NOOO16 3 SPECIFIED DATA LENGTH IS GREATER THAN AVAILAQLE MEMORY.
PUSHING START WILL RETURN TO MAIN SPECIFICATION HALT.

@ 000018 @ CHARACTER SPECIFIED IN X (8LS3) IS NOT IN 64=-CHARACTER
EBCDIC SET. LOAD ANDTHER CHACTER CODE IN Xo THEN PUSH
START.
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HALTS AHEN ERROR IS DETVECTED BY OIAGNGSTIC DRIVER

LR =
NO0O0D1

N0G 002

NCOOO3

NODQO4

F00005

N0O0OO6

N000O8

N0O0O0O09

NOOOOA

NOOOFO

[ 3]

[ 3]

STATUS COUNT TRANSITION ERROR = CONTROL WAS IN STATUS
COUNT IN 8MS8 OF X» WENT TO -STATUS COUNT IN 8LS8 OF X.
PUSHING START wILL RESUME ORIVER EXECUTION FROM NEW
STATUS CCUNT.

REFERENCE ADDRESS (DUMMY REFERENCE ADDRESS) SENT TO
CONTROL DOES NOT MATCH REFERENCE ADDRESS RETURNED 3Y
CONTROL. CCRREZCT REFERZNCE ADDRESS IS IN X. THE REFERENCE
ADDRESS RETURNED IS IN Y. PUSH START.TO CONTINUE.

CONTROL AENT TO AN ILLEGAL STATUS COUNT FOR THIS
CPERATION. ILLEGAL STATUS COUNT IN 8LS8 3F X. PUSHING
START WILL ATTEMPT TO RESUME ORIVER EXECUTICN FROM THE
ILLEGAL STATUS COUNT.

CONTROL CN (PORT)/CHANNEL IN T REPORTS INVALID ID (IN X)e
PUSHING START wILL ATTEMPT TO RESUME ORIVE EXECUTION.

ERROR IN DRIVING PRINTER. PUSH START TO CONTINUE.

SERVICE REQUEST TIMZ OUT. DEFAULT TIME WAS 15 SECONCTS
(120 SECONCDS FOR SPO). (PORT)I/CHANNEL IN T. PUSH START
TO KEEP WAITING.

CONTROL WOULD NOT CLEAR FROM STATUS COUNT IN 8LSB OF X
BY TEST AND CLEAR COMMAND., PUSHING START WILL ATTEMPT T3
RESUME ORIVER EXECUTION AT THIS STATUS CCUNT.

£ = IMCDRRECT BYTE COUNT RETURNED BY
CONTROL.
X HAS INCORRECT COUNT RETURNED.
Y HAS COUNT DETERMINED AND EXPECTED BY DIAGVUSTIC DRIVER.
PUSHING STARTY WILL ATTEMPT YO RESUME DRIVER EXECUTION.

FOR HIGH SPEED CONTROL = TOO MANY TRANSFERS.

PUSHING START WILL ATTEMPT TQO RESUME DRIVER EXECUTION.

NORMAL TERMINATION OF OPERATION NOT ACHIEVED AFTER
RESUMPTION OF DORIVER EXECUTION. NO FURTHER RE=TRY WILL
BE ATTEMPTED. PUSH START T3 CONTINUE PROGRAM. :
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OTHER HALTS WHILE EXECUTING THE DESCRIPTOR(S).
LR =

N000S1 @ TOO LATE TC POCKET SELECT (READER-SORTER).
PUSH START TO CONTINUE.

NO0O052 2 ODIAGNGSTIC DRIVER REPORTS MISSING CONTROL.

N00O53 3 SINGLE STEP HALT:
X=COMMAND ACTIVE.
Y=RESPONSE COMPLETE (SHOHS STATUS AT TIME OF COMMAND
ACTIVE).
T=RESPONSE COMPLETE TO ENSUING TEST STATUS (SHOWS NEW
STATUS OF CONTROL).

N00O54 @ BAD COMPARE:
X HAS CATA AS GENERATED 3Y PRIGRAM.
Y HAS READ DATA FROM PRCGRAM DATA SUFFER.
FA HAS ADDRESS IN MEMORY Of READ DATA.
FL HAS BITS LEFT COF PROGRAM DATA 3BUFFER LEFT TO COMPARE.
SET LC&),L(S), AND/CR L(6) IF TRACE OR PRINT=-0UT WANTED.
TO CONTINUL CCMPARE =~ PUSH START.
TO STCP COMPARE = CLEAR LR, PUSH START.

NOOOSS @ NO OP COMPLETE IN RESULT STATUS C(IN T).
NOOOS6 2 NO 2HO0 OP COMPLETE IN RESULT STATUS (IN T).
NOOOS7 @ HALY TO DISPLAY RESULT STATUS IN T REGISTER.

N00O0S8 EXCEPTION BIT REPORTED IN RESULT STATUS (IN T).

)

N0O0O059 @ EXCEPTION BIT NOT REPORTED YET NOT READY BIT IS REPORTED
IN RESULT STATUS (IN T).
PROGRAM ALWAYS HALTS FOR THIS ERROR.



OTHER
LR =

000091

N00092

NOOO93

N00O0%4

000090

B1700 1/0 CONTROLS
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PROGRAM HALTS

Q2 DATA OPTION TCGGLE LCO)s L(1)» OR L(6) HAS NOT BEEN SET.
PUSH START AND SET DESIRED DATA OPTION TOGGLE(S).

3 COMPARE DATA IMPOSSIBLE = LAST SPECIFIED DATA OPTION
TOGGLES DIO NOT HAVE L(G) SET.
PUSH STARYT TO CONTINUE.

Q@ COMPARE DATA IMPOSSI3LE - ACTUAL ENDING ADDRESS IN
MEMORY FGCR READ REVERSE OPERATION NOT EQUAL TO STARTING
ADCRESS OF PROGRAM DATA BUFFER.

PUSH START TO CONTINUE.

4 PROGRAM UNABLE TO FIND BEGINNING TO GENERATE DATA.
PUSH START.

d WRITE NOT PERMITYED =~ FA POINTS OUTSIDE PROGRAM DATA
BUFFER. EITHER RELOJAD A NEW ADIRESS IN FA (AND ANY NEW
DATA IN X) AND PUSH START» QOR FIRST CLEAR LR 70 30000002
AND PUSH STARTY TO DISCONTINUE WRITING INTO PROGRAM™'DATA
BUFFER. .



74

B1700 I/0 CONTROLS

1/0 EXCHANGE INFCRMATION ==m=esceecceccemaescccecmecmanenmeacanacaa. ..

THERE ARE TWO BASIC TYPES OF INFORMATION TRANSMITTED 'VIA THE
1/0 8US 3ETWAEEN PROCESSOR AND CONTROLS

“"COMMAND ACTIVE™ INFORMATION SENT FROM THE PROCESSOR TO A CONTROL.,

AND

"RESPONSE COMPLETE™ NCRMALLY SENT TO.THE PROCESSOR FROM THE CONTROL.

COMMAND ACTIVE INCLUDES:

0001 CCCC 0000 0000 0000 0001

0001 CCCC 0000 0000

0001 CCCC 0000 0000

0001 0000 0000 0000

0001 CCCC 0000 00CO

0010 CCCC DDDD 0DDD

0100 CcCC 0000 0000

0000

0000

0000

0000

0oCD

0000

0010

0011

0101

0110

Q00D

0000

FOR HIGH SPEED CONTROLS =

0110 CCCC 0000 0000 0000 0000

0111 CCCC 0000 QOON NNNN NNNN

TEST STATUS OF CONTROL ON
CHANNEL CCCC.

INFORM CONTROL ON CHANNEL CCCC THAT
LAST TRANSFER OF DATA CONTAINEDC ONLY
1 INSTEAD 9f 2 CHARACTERS.

TEST STATUS AND CLEAR CONTROL ON
CHANNEL CCCC TO RESET CONDITION AFTER
TEST.

TEST ALL CONTROLS FOR SERVICE REQUEST.

TERMINATE TRANSFEZR COF DATA WITH
CONTROL ON CHANNEL CCCC.

TRANSFER DATA (LCW ORDER BITS, 1 OR
2 CHARACTERS) TO THE CONTROL ON
CHANNEL CCCC.

TRANSFER DATA IN FROM THE CONTROL
ON CHANNEL CCCC. '

-

TRANSFER IN FROM THE CONTROL ON
CHANNEL CCCC, THE NUMSER OF BYTES OF
DATA THE CONTROL WILL NEXT SEND.

TRANSFER TO THE CONTROL ON CHANNEL
CCCC» THE NUMBER OF BYTES OF DATA
(N NNNN NNNN) THE PROCESSOR WILL
NEXT SEND.
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= L o e P S o X o

RESPONSE COMPLETE INCLUODESS
OPRS S$SSS CODD ODDD 0DDOD DODO
0=00D CHARACTER BEING TRANSFERRED (MAG TAPE CONTROLS 1 AND 2).
P=POCKET SELECT INFORMATION REQUESTED kREADER‘SORTER CONTROL).
R=REVERSE COPERATION (MAG TAPE CONTROLS).
S SSSS=STATUS COUNT.
D=DATA, 1 OR 2 CHARACTERS, (ALL 24 BITS OF THE I/0 B8US MAY 3E
DATA FOR HIGH SPEED CONTROLS. THE
LOR ORBER 9 BITS MAY CONTAIN A BYTE

COUNT IN RESPCNSZ TG A CTOMMAND ACTIVE
Of 0119 CCCC 0000 0000 0000 00C0).

OPRS SSSS 0000 0000 OIII IIIO
I=CONTRCL IC C(IMN RESPONSE TO TEST STATUS CGMMAND GR TEST AND CLEAR).
0000 Q000 MMMM MMMM MMMM MMMM
M= SERVICE REGQUEST MASK (HARDWARE BIT~NUMBER WILL BE ON IV RESPONSE
TO A TEST SERVICE REQUEST COMMAND FGR

ALt CONTROLS REQUESTING SERVICE
RHERE CHANNEL=HARDWARE BIT-NUMBER).
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CONT"’\OL ID —-—-—----------------—----——————c---v--?----’—-------------.

THE CONTROL IO IS LOADED INTO THE 7LSE OF X DURING A MAIN
SPECIFICATION HALT. THEREAFTER THAT ID WILL 8E USED UNTIL CHANGED
BY THE USER CURING ANDTHER MAIN SPECIFICATION HALT FOR THAT
DESCRIPTCR. IDS ARE LISTED BELOW IN HEX.

FOR 96 COLUMN CONTROLS THE ID INODICATES THE CAPABILITY OF THE
DEVICE CONTRCLLED. THEREFORE THE ID IS CHANGED IN THE CCNTROL 71O
REFLECT THE DEVICE. REFER TO THE 96 COLUMN TECH MANUAL FCR MORE
INFORMATION.

CONTROL 10
80 COLUMN CARD READ/PUNCH/PRINT 30000023
80 COLUMN CARD PUNCH 04
80 COLUMN CARD REACER 2A
96 COLUMN CARD READER-PUNCH=-PRINTER 06
- 96 COLUMN CARD MFCU 08
96 COLUMN CARD DATA RECCROER OA- -
96 COLUMN CARD READER 26
PA2ER TAPE READER CONTROL-1 0cC
PAPER TAPE REAOER CONTROL-2 1] 2
PAPER TAPE PUNCH 28
PRINTER 10
READER~-SORTER CONTROL-1,2 14
DISK FILE CONTROL=1,2 18
DISK FILE CONTROL-3 24
DISK CARTRIDGE CONTROL-2 1A
DISK CARTRIDGE CONTROL=-1 1C
DISK PACK 1t
SPOD 2C
MAGNETIC TAPE CONTROL-1 (7-TRACK) 32
MAGNETIC TAPC CONTROL=2 (9-TRACK) 30
MAGNETIC TAPE CONTROL-4 (PE) 34

MAGNETIC TAPE CASSETTE 3C
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OP CODES AND RESULT DESCRIPTORS ====m===emeccemeccccceeccccccccaaaoo..

NOTE : FOR ALL CONTRCLS», A PAUSE OP IS QJE000003 EXCEPT DCC~-1 WHERE
PAUSE = 38400003 : ’

RESULT STATUS INFORMATION s==ev=eecececccecemmamccccacooncancesencannaa

THE PROGRAM wILL HALT TO DISPLAY RESULTY STATUS OF AN CPERATION IF
THE PROGRAM WILL HALT TO DISPLAY RESULT STATUS OF AN OPERATION [F
THC USER SETS MAIN TGGGLE L(12)e RESULT STATUS WILL BE IN THE

SPO

{ READ 00073000 0C000200 00C00000
néﬁﬁé WRITE 01070000 00CNC000 QCCCCCOO
5( TEST 100vN00Q 09000000 0000C000

ENABLE TRANSLATOR

NO TRANSLATION

TEST AND RIPORT IMMEDIATELY
TEST AND WAIT FOR ENQ

“&Sf’@

< ag =t~
mowounom
~ e

SPO

0 OP CCMPLETE
| 0 OP COMPLETE
A t EXECPTION (BIT(S) 2,3,7 SET)
& 3 NAK EFPPOR Hoy
& 7 ENQ RECEIVED
16 2ND OP COMPLETE
17-23= 010 1100 (TEST OP)
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80 COLUMN CARD REACER

READ 00080000 00000000 C0000000
TEST 100VVQJ0 00000000 00000000

B=0 E3CDIC READ
B=1 BINARY READ
YVv=00 TEST AND REPORT IMMEDIATELY
01 TEST ANO REPORT WHEN NOT READY
10 TEST AND REPORT WHEN READY

9P COMPLETE

EXCEPTION (BIT(S) 2,3,6 SET)

NOT READY

VALISITY ERROR CINVALID CHARACTER)
READ CHECK

16 2ND CP COMPLETE

17=-23= 010 1010 (TEST QOP)

N WA =»O

80 COLUMN CARD PUNCH

WRITE 010500SS 00030000 00000000
TEST 100vv00d 00000000 00007000

B=0 EBCDIC PUNCH
B=1 BINARY PUNCH

STACKER SELECTION
B9210 B9212s9213 8921279213

SS cpC=~2 cpe-2 cpC~1
00 NORMAL NORMAL ERROR

01 NCRMAL NORMAL NOIRMAL

10 NORMAL AUXILIARY AUXILIARY
11 NORMAL AUXILTIARY UNDEF INED

VV=00 TEST AND REPORT IMMEDIATELY
VV=01 TEST AND REPORT WHEN NOT READY
VV¥=10 TEST AND REPORT WHEN READY

80 COLUMN CARD PUNCH

0P COMPLETE

EXCEPTION (BIT(S) 2,3 SET)
NOT READY

PUNCH ERROR

ID BIT

16 2ND OP COMPLETE

17-23= 000 0100 (TEST OP)

NUWHN O
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p_ec: s~
¢%lv 80 COLUMN READ/PUNCH/PRINT |
94(7 96 COLUMN READER=PUNCH secllpl MFCU contrm ™

READ ooovoSss;%orHaaoc 00000000
PUNCH=PRINT OPPROSSS OWIHO30T 00000000

\ TEST 100VV000 00000000 00000000
’/Egié*x (\  $55000 ERROR STACKER (STACKER 2)mX ¢
{ ‘AQXV, =001 STACKER #1
W THRU
/d\@‘ \ =110 STACKER 26
=111 OVERFLON (REMAINS UNTIL MANUALLY CLEARED)

YZ=0r STACK THIS CARD

YZ=10 STACX THE PRIOR CARD

PP=01 PRINT DATA

PP=10 PUNCH DATA o

"PP=11 PUNCH AND PRINT DATA so-s dein f7 R0
R=1 PUNCH=PRINT AND READ

1=0 00 NOT INHIBIT CARD FEED

1=1 INHIBIT CARD FEED

W=0 PUNCH DATA = PRINT DATA (VALID FOR -PUNCH
W=1 PUNCH DATA NEQ PRINT DATA AND PRINT ONLY)
H=0 FEED CARD FROM PRIMARY HOPPER '
H=1 FEED CARD FRCM SECONDARY HOPPER

B=0 ENABLE TRANSLATOR

B=1 BINARY, DO NOT TRANSLATE

.C=0 REPORT INVALIO CHARACTER

C=1 D0 NOT REPORT INVALID CHARACTER
VV=00 TEST AND REPORT IMMEDIATELY

VV=01 TEST AND WAIT FCR NGT READY
Vv=10 TEST AND WAIT FOR READY



80

B1700 I/0 CONTROLS

80 COLUMN CARD READ/PUNCH/PRINT

VAN WNE- O

0P COMPLETE
EXCEPTION (BIT(S) 29356s7+8+9,10 SCT
NOT READY
VALIDITY ERROR (READ»STACK PRIQR CARD 0OP)
READ CHECK

PUNCH CHECK

PRIMARY HOPPER EMPTY
SECONDARY HOPPER EMPTY

10 INPUT CHECK
16 2ND OP COMPLETE
000 0010 (TEST OR PAUSE)

17-23=

96 CCLUMN CARD

0P COMPLETE

EXCEPTION (BIT(S) 2,3+,657+8,9,10 SET)

NOT READY

CARD CCNTRCL (=2?" READ IN CCOLUMN

READ CHECK
PUNCH CHECK

SECONDAKY HOPPER EMPTY
FEED CHECK (CONTRCL-2)D

2ND
17-23=
17=23=
17-23=
17-23=

C
1
2
3
6
7
8 PRIMARY HOPPER EVPTY
9
10
16

000
000
00¢C
010

0P COMPLETE

0110 (READER=PUNCH=PRINTER)
10C0 (MFCU)

1010 (DATYA RECORDER)

0110 (REZADER)

1)

(TEST 3P)
(TEST 0OP)
(TEST OP)
(YEST OP)
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- . =<

NTLER

L]

g *
PRINI OIOESSS§ 00000000 00000000 00000000
SPACE/SKIP 101ESSSS 00C002300 00000000
. IESY 103v000J CO000000 00000000 o
LOAD TRANSLATCR 01170000 000000C0 00000000 (PC=2) "

$555=0000 NO PAPER AODVANCE
=1110 SINGLE SPACE AFTER PRINTING
=1111 DOUSLE SPACE AFTER PRINTING
=0001 SKIP TC CHANNEL=1 AFTER PRINTING
THRU
=1100 SKIP TO CHANNEL=12 AFTER PRINTING (PC=2)
=1101 SKIP TO NEXT CHANNEL AFTER PRINTING (PC=2)

E=1 IF EOP,INHIBIT REPORTING EQP AND SKIP TOQ
: CHANNEL 1

V=0 TEST AND REPCRT IMMEDTATELY

V=1 TEST AND WAIT FOR READY

T=1 ENASLE HARD TRANSLATION FOR aCC2 AND 23003 (PC=2)
PRINTER '
0 OP COMPLETE- | |
1 EXCEPTICN (BIT(S) 2535426 SET) (52 Shacom gy,
2 NOT READY
3 PRINT CHECK (PC=3)
4 INVALID CODE DETECTED (PC=2)
6 END OF PAGE

7=9= CHARACTER SET ID (PC=2) SWITCH POSITION
000 64 CHAR. EBCDIC
001 48 CHAR. ESCDIC
010 16 CHAR. EBCODIC
011 96 CHAR. EBCDIC
100 48 CHAR. FORTRAN
101 48 CTHAR. BS00
110 48 CHAR. RPG
111 UNASSIGNED ‘

12 PAPER IN MCTION (TEST OP) (PC=2,PC=3)

13 TRANSLATOR UNLCADED (PC-2)

16 2D OP COMPLETE

17-23= 001 0000 (TEST OP)

N NS WNN e
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L READ
HRIOE

TEST
PAUSE

MV=00
HV=10

My=11

TT=00

17=01

171=10
DISK CARTRIDGE

0 0P COMPLETE

B1700 I/0 CONTROLS

DISK CARTRIDGE

000MOVOO
010M0VO00
100717000
10000100

READ OR

00000000
06000000
0C000300
0000000¢C

WRITE,

READ A3SOLUTE OR

uu=00
01
10
11

TEST AND REPORT IMMEDIATELY

1

UNIT O
UNIT 1
UNIT 2
UNIT 3

TEST AND REPORTY
TEST AND RePORT IF READY

1 EXCEPTION (BITCS) 2+3+6,11,14 SET) ~

2 NOY READY

3 PARITY ERRCR (BURROUGH3 READ)
= ARITE NOT PERFCRMED

6 WRITE LOCKCUT
T=9= UNIT 1D

==0 NOT PRESENT
001 32 SECYORS,
011 32 SECTCRS,
101
111 64 SECTORS
10 SECTOR ADDRESS ERROR
ILLEGAL ADCRESS,

11
- INCOMPLETE

203 CYLINDERS
406 CYLINDERS

64 SECTORS, 203 CYLINDERS

406 CYLINDERS

(DCC-2)

12 NOY SEEXING (TEST COP)

14 SEEK STATUS FLIP-FLOP SET (TEST 0P)
16 2ND 0P COMPLETE

17-23= 001 10i0 (DCC-2) (TEST CP)
17-23= 0C1 11C0 (DCC-1) (TEST OP)

Ir

000020UU
nocooouy
000000UY

0000C000 (DCC-1)

BURROUGHS FORMAT

ARITE INITIALIZE

READ ASSOLUTE ONLY SECTOR 0 ON ANY TRACK
forR OCC-

READ NEXT SECTOR OR WRITE NEXT SECTOR (DCC-1)

ADDRESS COINCIDENCE NOT ACHIEVED»

PRESENT 8UT NOT READY

OR SEEK
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SPECIAL INFORMATION FOR DISK OPERATIQON ~+=~<~cccccwccnnccncncnccccccea
THE DATA LENGTH IS LOADED INTO THE FL (FIELO LENGTH)
REGISTER AT A MAIN SPECIFICATICN HALT FOR A GIVEN DESCRIPTCR,
FOR DISK OPERATICNS THE DATA LENGTH DETERMINES THE NUMBER OF
SECTORS READ OR WRITTEN. THE CHART 3ELOW GIVES THE HEX
VALUE TO LOAD IN FL TO REAC OR WRITE A GIVEN SECTOR LENGTH.

SECTOR SET FL SECTOR SET FL SECTOR SET FL
LENGTH 10 LENGTH T0 LENGTH 10

1 000540 16 005A00 31 00AE6O

2 000840 17 © 00SFAD 32 008400

3 001050 18 006540 33 00B9AD

4 001680 19 006AED 34 008F 40

S 001C20 20 00708¢C 35 00C4ED

(3 0021CoO 21 007820 36 00CAB0

7 002760 22 0073C0O 37 000020

8 002000 23 003160 38 00D5C0

9 003240 24 008700 39 0003590

10 003840 25 008C40 49 00E 100

11 003DE0 25 009240 41 00E6AD

12 004380 27 003750 42 QO0ECa0

13 004920 28 0090890 43 QOF 1ED

14 004€ECO 29 00A320 44 00F780

15 005460 30 00A8CO 45 pofFD20

THE FILE ADDRESS 1S LOADED INYQ THE T REGISTER AT A MAIN
SPECIFICATION HALT FOR A GIVEN DESCTRIPTOR.

tO0R DISK CARTRIDSGE:

NUMBERING THE SIT§¢LEFT YO RIGHYT, O TO 23, THEIR
SIGNIFICANCE ARE AS FOLLOWSS

10-17 CYLINDER ADDRESS (LSB IS 3IT 17)
18 TRACK ADDRESS (T3P CR BATTOM HEAD)
19-23 SECTOR ADORESS (LSB IS BIT 23)

FOR EXAMPLE AN ADDRESS OF CYLINDER 100 TRACX 1
SECTOR 3 WOULDO 3E LOADED AS FOLLOWS:

0000 0000 0001 1001 0010 0OI1
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DISK FILE
DFC=1,2
DFC-3
READ 000OMWO00 0000CO000 0000UUUY (DFC-1-2)
READ COOMAQED 00000200 0000UUUU (DFC-3)
WRITE 0104W000 00000009 0000UUUU
TEST 10000000 00000000 0000UUUY
M=1 READ COR RRITE ONLY®" MAINTENANCE SECTOR
W=1 WAIT CN BUSY EU OR DE '
E=1 RETURN ERR2R CORRECTION CIDE WITH DATA
D=1 RETURN EXTENDED STATUS DATA
UUUU=0000 UNIT %0
THRU

=1111 UNIT ¢15

DISK FILE - DFC-1, DFC-2

0 CP COMPLETE

1 EXCEPTION (BIT(S) 2,3,6,11 SET)

2 NOT READY

3 READ DATA PARITY ERROR

6 WRITE LOCKOUT

7=9= UNIT IO (TEST 0P)
000 NOT PRESENT
001 SYSTEM MEMORY

011 1C-3
100 1C-4
101 1A-3
110 1A-4

10~-11=CONFIGURATIO

N

(TEST OP)

00 NO EXCHANGE
01 EXCHANGE 21
10 EXCHANGE #2
11 EXCHANGE #3
HRITE)

11 TIMEOUT (READ.,
12-13=CONTROL
00 CONTROL
01 CONTROL
10 CONTROL
" 11 CONTROL
16 2ND 0P COMPLETE

£0
-3
%2
%3

17-23= 001 1000 (TEST OP)
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DISK FILE = DFC=3

0oP COMPLETE
EXCEPTION (BIT(S) 2-,3,6%910%»11¢,13,15522 SET) (« NOT EXCEPTION
NOT READY FOR TEST 0OP)
READ PARITY ERROR CR TEST AND 3BuUSY
WRITE LUCKCUT
SLIP OCCURRED
~9= UNIT ID (TEST 0OP)
00 KOT PRESENT
01 5N

10 ADDRESS ERROR
11 TIMECQUT
10-11=CUNFIGURATION (TYEST CP)

00 DIRECTY CCNNICY TO DFEC

01 OFC CONNECTED TO EXCH 21

10 DFC CONNECTED TC EXCH £2

B DFC CONNECTED TO EXCH ¥3
13 COMMAND PARITY ERROR = PARITY ERROR (RESULT PHASE)
15 DATA TRANSMISSION ERROR (DATA PHASE)

PARITY ERRCR (RZSULT PHASE)

16 2ND 0P COMPLETE
17-23= C10 0100 (TEST 0P)
22-23= 01 REAC 0P WITH €=1 COVPLETED
il EXTENDED STATUS INFORMATION AVAILASBLE

BNOWN-=O

FOR DISX CONTROLLED BY DISK FILE CONTROL-1.2:

THE CONTROL ACCESSES CONSECUTIVE SECTORS BY SEQUENCING THROUGH
A DFEU BY DFSU'S», THRCUGH DFSU BY FACES, AND THROUGH A FACE 3Y
LOGICAL TRACK'S. A LCGICAL TRACK [S ONE PHYSICAL TRACK IN EACH OF
THREE ZONES. FIFTY LOGICAL TRACKS ARE PRESENT ON EACH FACE. THE
NUMBER OF SECTORS IN A LOGICAL TRACK FOR THE VARICUS UNITS AND
THE MAXIMUM FILE ADDRESS FOR EACH FOLLCHW:

1c-3 1C-4 1A=3 1A<4
ZONE 0 73 69 27 S0
T 95 89 36 C 6k
2 110 120 50 86
LOGICAL TRACK 278 278 113 200

MAX FILE ADDRESS 555,999 555,999 225,999 399,999
(S su*sy S087BDF3 308730FQ 20372CFe S061A7F3

FOR DISK CONTRONLLED BY OISK FILE CONTROL-3:

SECTORS ARE CONTINUOUS ACROSS DOISK STCRAGE UNITS. THE NUMBER
OF SECTORS IN A PHYSICAL TRACK IS 64. THE NUMSER OF PHYSICAL TRACKS
PER DS FACE IS 2S6. THE MAXIMUM FILE ADDRESS IS 131,071 (301FC783).
THERE ARE 32,768 SECTORS PER DS (30080003).

'y
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READ

WRITE
INITIALIZE
RELOCATE
TEST

B1700 1/0 CONTROLS

DISK PACK

O0OMAVED NNNDOOQOO POOOUUUU
01004V00 00000000 000CUUUY
01114vV0S 00000000 0000uUUUY
1010WVOS NNKNOOJOO 0000uUUU
100TTGQ0 00000000 000OOQUUWU

M=1

[\ ] m < xx
nn Ny
o pt O b

f
Pt

NNN=000
NNN=201

THRU
=101

READ SYNC CODE», FILE ADDRESS, DATA, DATA
CHECK BITS» ANO POSTAMBLE. RETURN 16 BIT
RESULT FRCM DPEC.

KAIT ON BUSY EXCHANGE .

ENABLE AUTOMATIC RZSTORE AFTER SEEK ERROR
DISABLE AUTOMATIC RESTORE

RETURN DATA, 32 BIT ERROR CHECK CODE» AND
16 BIT OPEC RESULT wORD

READ EXTENDED STATUS DATA FROM DPEC

NORMAL SECTCR ADORESS
SPARE SECTCR #1 CN HEAD O (M OR P E£0L 1

SPARE SECTOR #5 ON HEAODO G FOR READ 0OP)

NNN VARIANTS FOR READ CP» MP=00
NNN=001
"NNN=100

P=1
I=0
I=1
$=1

#Hon

UUUU=3000

THRU
=1111

171=00
T7=01

11=10

Q=01
QQ=10

OFFSET RIGHT (IN)
OFFSET LEFT (0OUT)

VERIFY (M MUST = 0)

TRACK ONLY

ENTIRE PACK

WRITE DATA PATTERN WITH FIRSY 16 8I1TS OF
DATA RECEIVED FROM SYSTEM

UNIT #0 (SPINDLE 0)

UNIT 215

TEST AND REPORT RESULTS

TEST AND REPORT IF NOT PRESENT OR

NOT READY

TEST ANO REPORY ONLY IF PRESENT, READY,
AND NOT SEEKING

PLACE DRIVE OFF=-LINE (77=00)

EXECUTE PAUSE
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DISK PACK

0P CCTMPLETE
EXCEPTION (BIT(S) 2,3+,6¢9+,10,11512-,14,15,22« SET) (= NOT
NOT READY ' EXCEPTION
READ DATA ERROR : FOR TEST 0p)
WRITE LOCKCUT
SLIP OCCURRED .
8-9= UNIT IO (TEST OP)
0C NOT PRESENT
01 203 CYLINDERS
10 &06 CYLINCERS
9 ADDRESS PARITY ERROR OR SYNC CODE ERROR
10 SECTOR ADDRESS ERROR
11 TIMEOUT
10-11=CONF IGURATION (TESY OP)
Q0 DIRECT CONNECT 1O DPEC
01 OPC CONNECTED TO EXCH 21
10 DPC CONNECTED TO EXCH %2
11 CPC CONNECTED TO EXCH #3
12 SEEKING (TESTY 0OP) ,
14 SEEK STATUS FLIP=-FLOP SET (TESTY CP)
15 TRANSMISSICN PARITY ERROR
16 2ND OP COMPLETE
17-23= 001 1110 (TESTY GP)
22=23= 01 READ OP WITH E=1 COMPLETED
11 DPEC ATTENTION

NN O

FOR DISK PACK:

THE FILE ADDRESS IS NOT CIRECTLY ENCODED, AS WITH CARTRIOGE.
THIS IS 3BECAUSE PLATTER 0 HAS 55 USEABLE SECTORS (S FOR RELOCATION)
. AND THE OTHERS HAVE 60 SECTORS. THE SEQUENTIAL BINARY FILE ADDRESS
IS RELATED TO THE ACTUAL DISK PACK CYLINDERs, HEAD, AND SECTOR
"ADDRESS AS FOLLOWS: .

0 LEQ FILE ADDRESS MCDULD 1195 LSS S5 IS HEAD O

5SS ¢ (N=1)+«60 LEQ FILE ADDRESS MODULO 1195 LSS 55 + N«6Q IS HEAD N»
N= 1 Y0 19

(N=1)«(1195) LEQ FILE ADDRESS LSS N+(1195) IS CYLINDER N» N= 0 TO 405

SECTORS ARE O THRU 5S4 FOR HEAD 0
SECTORS ARE 0 THRU 650 FOR OTHER HEADS (1 THRU 19)

CYLINDERS ARE 0 THRU 405 FCR TYPE 2237225 DISK PACK DRIVES
AND O THRU 203 FOR TYPE 229 DRIVES
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READER~-SORTER
REAC 000HR00D
BATCHCOUNT 10132000
POCKET LIGHT O1O0NNNNN
TEST 100v0000

000000CO
00000000
00000000
00000000

H=1 HALT THE FEEDER
R=1 READ FIRST STATION

NNNNN=00000 LIGHT CON POCKET

THRU

=11110 LIGHY ON POCKET
=11111 LIGHT ON REJECY

V=
V=

READER-SORTER

CP CCOMPLETE

EXCEPYION (BITC(S) 2¢3¢5,92,10211212,13514»

NOT READY

UNENCOOED COCUMENTY

CANNOT READ

QCR DATA (TEST QOP)

OOUBLE DOCUMENT

TOD LATE TO READ

JAM

MISSORT

BATCH 'TICKEY = LAST ITEM IN PATH
HALT VARIANT = LAST ITEM IN PATH
2ND OP COMPLETE

-23= 001 0100 (TEST 0OP)

00C02000
00€30030
00000000
00000000

0

30

POCKET

0 TEST aAND REPORT IMMEDIATELY
1 TEST AND WAIT FOR RTAOY

SET)

23 TERMINATE LINKING (BIT(S) 2,10,11,12,13,14 SET)



READ

SPACE TO EOF

WRITE

RENIND

TEST
R=0
R=1
E=1
T=1

B1700 X/0 CONTROLS

(o]
»
(717
(L]
Lak]
-y
-
[y}

000R0000 00000000
11000000 00000000
010£7000 00000000
011000C0 0000009290
100VV000 00000000

READ FORWARD
READ REVERSE
ERASE AMOUNT OF
BE WRITTEN
WRITL TAPE MARK

Uu=090 UNIT ©

01 UNIT 1
10 UNIT 2
11 UNIT 3

Y¥=00 TEST AND REPORTY
VV=01 TEST AND REPORTY
YV=10 TEST ANu REPORT

MAG TAPE CASSETTE
0P COMPLETE

ROT READY

DATA ERROR

ACCESS ©RROR

END OF TaAPE
BEGINKING CF TAPE
WRITE LOCXOUTY

ENO OF FILE

COBDANE M O

10 REWINDING
11 TIRWEQUY
16 2KD CP CCMPLETE

UNIT PRESENT (TEST OP)

17-23= 011 1109 (TEST OP)

89

000000UU
202990VUV
000000UVY
000000UU
000000UY

TAPE THAT WOULD OTHERWISE

IMMEDTATELY
IF NOT READY
IF READY AND NOTV REWINCING

EXCEPTICN (3IT(S) 293,4s6e7+8,9,10,11 SET
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READ
SPACE
WRITE
REWIND
TEST

Y Q<
Wit
O

~TTT=C00
THRU
=111

wov
H o
- O

Mz = >
Wowow oo
O O

M=1

Yuuy=0001

THRU
=1000

0@=00
02=01
QQ=10

B1700 1/0

HAG
MTC-1

goovCrTr
110VNOOD
010EMCOO
011030C0O
10003000

CONTROLS

PSX0000C
PSX0Q00000
PaX00000
00000220
000209200

¢do00UUUU
0000uUUUU
gcocuuuv
0020UUUUY
0000UUUU

FORWXARD DIRECTIGON

REVERSE OIRECTION

CORRECT THE DJESIGNATED TRACK (MTC-2, 9~TRACK)
(READ FORWARD ONLY)

TRACK #0

TRACK #7  (TTT VARIANTS IGNORED BY MIC-1)

EVEN PARITY(MTC=1)

0DD PARITY (P VARIANT IGNORED 8Y MTC-2)

REJECT NOISE BURSTS 6 CHARACTERS OR LESS
. (MTC=-2)

NO TRANSLATION

TRANSLATE 3ETWEEN 8CL AND EBCDIC (MTC=1)

SPACE PAST NEXT £0F RECORD

SPACE GNE RECORD

ERASE AMCUNT OF TAPE THAT WOULD OTHERWISE

BE NRITTEN .

WRITE TAPE MARK (RESULTS UNDEFINED IF EM=11)

UNIT #1 :

UNIT #8
TEST ANC REPORT IMMEDIATELY

TEST AND REZPGRT IF NOT READY
TEST AND REPORT IF READY AND NOT REWINDING



L e o B B e A e B e B B e e B e e e e B e e B B

B1700 I/0 CONTROLS

MAG TAPE MNTC-1,MTIC-2

FOR TEST OP
0 OP .COMPLETE
1 EXCEPTION (BITCS) 2,6.7,8,10 SET)
2 NOT READY
I=4= SUBSYSTEM 2
00 NO ECHANGE
01 SUBSYSTEM #0
10 SUBSYSTEM #1
11 SUBSYSTEM 22
END OF TAPE
BEGINNING OF TAPE
WRITE LOCKCUY
DESIGNATED UNIT PRESENT
10 REWINDING
12=14=DENSITY SWITCH SETTING
000 7-T 200 #PI
001 7-T 556 B3PI
011 7-7T 800 8PI
100 9=T 200 SP! CINVALID)
101 9=7 800 3Pl
110 CINVALID)
111 9=T 1600 BPI (PE,INVALID)
16 2ND OP COMPLETE
17-23= €011 CO010 (MTC=1s 7=T NRZ)
17-23= 011 0000 (MIC=2, 9=T NRZ)
FOR OTHZR OPERATIONS

O e N,

0P CCOMPLETE
EXCEPTIGON (BIT(S) 2’3'4,6'7r8t9110911'12»13f1&;15'19'20 SET)
NOT READY
ERROR
ACCESS ERRGR
E£ENO OF TAPE
BEGINNING OF TAPEL
WRITE LCCKXGOUT
END OF FILE
10 REWINDING
11 NO DATA FROM READ HEAD (WRITE 0Of)
11 TIMEQUT (READ OR SPACE FORWARD)
12 CRC CORRECTION POSSIBLE (9-T ONLY)
13-15=TRACK IN ERROR (9~-T ONLY» SIGNIFICANTY IF BIT 12 SET)
000 TRACK X0
001 TRACK #1
010 TRACK #£2
- 011 TRACK #3
100 TRACK J¢
101 TRACK x5
110 TRACK #6
111 TRACK #7
19 OROPOUT (7-T GCNLY) .
20 INITIATION LATE (9-7 ONLY) -

WVENDNLEEWN-O



READ
SPACE
WRITEL
REWIND
TEST

B1700 I/0 CONTROLS

HMAG TAPE

MIC-4

00000000
1100NCO0O
010£M4000
0i1R0090
100vVd00

00002000
0C0000090
0cod0coo0
00000000
03000009

¢ooduuuyu
0000uUUUY
0COo0UUUU
0000UUUY
0000UULUY

0 FORAWARD DIRECTION

1 REVERSE DIKZCTION

0 SPACE TO EQF

1 SPACE ONE RECORD

0 WRITE

1 ERASE (PERFCRMED IN FORWARD DIREZCTION CNLY)
1 WRITE TAPE MARK

1 REWIND AND UNLOAD

¢ DORIVE UNIT #1565

=0001 DRIVE UNIT &1

=1111 DRIVE UNIT 215

VV=00 TEST AND REPORT IMMECIATELY
VV=01 TEST ANO REPORT [F NOT REACY OR NOT PRESENT
VV=10 TEST AND REPORT IFf READY AND NOT REWINDING

MAG TAPE

: SKIP 1

0 CP COMPLETE

1 EXCEPTION (B8IT(3) 2¢39LsS,6s728,95,10,11,21 SET)

2 NOT READY

3 DATA ERRGR

4 ACCESS ERRGR

3=4= SUBSYSTEM 1L (FIELD CHANGEABLEs, TESY OP - EXCEPTION NOT SET
TRANSMISSICN ERRUOR (TEST 0OP)
END OF TAPE
BEGINNING QF TAPE
WRITE LCCKCUT
END OF FILE
UNIT PRESENT (TEST 0OP)
10 REWINDING
11 TIMEOQUT
12=14=TAPE FORMAT

101 800 BPI NRZ
111 1600 38PI1

16 2ND 9P COMPLETE
17-23= 011 0100 (TEST 0OP)
21 MEC DEYECTED TRANSMISSION ERROR .
22 MTC~4 DETECJED TRANSMISSION ERROR

MTC=-4

wowoeNOAW



READ
SPACE.FCRUWARD
BACKSPACE
REWIND
TEST
T7T=00
T1=10"
T1=11
€C=00
0R10
cc=11
V=0
V=1

PAPER TAPE READER

0 OP COMPLETE

1 EXCEPTION (BIT(S) 2,
2 NOT READY
3 TAPE PARITY ERROR

& END OF TAPE

T BEGINNING CF TAPE

8 NOT REAODY DURING CPE
9 STOP CCOE

10 REWINDING

16 OP CCMPLETE

CETECTED

2ND
17=-23=

17-23= 000 1110 (CONTRO

B1700 1/0 CONTROLS

PAPER TAPE READER

000TTOCGO
101CCCI0
110CC020
01100000
100v0000

TRANSLATE BETWEEN B8CL AND EBCOIC,

PARITY,

HIGH ORCER O 8IT.

000930000
000000200
00000000
090000000
00000000

00000000
00000000
£0000000
00000000
00000009

33

CHECK 0DD

DISREGARD DELETYE CCDES IF CONTRGL
SO STRAPPED
NO TRANSLATION,

CHECK EVEN PARITY»
DISREGARD DELETE

IF CONTRCL SO STRAPPED
NO TRANSLATION,

NC PARITY CHECK

000 1100 (CONTROL-1»

DONT CCUNT DELETE CODES IF CONTROL
STRAPPED
COUNT ALL COCES

TEST AND REPORT IMMEDIATELY
TEST AND REPORT WHEN READY ANC NOT

356¢798,9,10 SET)

RATION

TEST 03P)

L=-2, TESTY 0P)

RETURN
cooEs

S0

RESINDING
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PAPER TAPE PUNCH

"KRITE 01070000 00000000 00000000

TEST 100v0000 C€0C0C000 0QCQ00CO00

ENABLE TRANSLATOR
NO TRANSLATION

- -

"nn

o0

TEST AND REPORT IMMEDIAYELY
TEST AND REPORT WHEN READY

< <

ft n

-0

PAPER TAPE PUNCH

NOT
LOW
NOT
16 2ND
17-23=

DN = O

OP COMPLETE
CXCEPTION (BIT(S) 2,6,8 SET)

READY

PAPER

READY WwHILE PUNCHING
0P COMPLETE

010 1000
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H SPLED CONTROLS =m====-m------mmoomoccececcmcaccmoccmcccanonaoo .
THE DATA TRANSFER PORTION(S) FOR A NIGH SPEED CONTROL CONSIST
OF A SINGLE CA CYCLE FOLLGWED BY MANY RC-S. EACH RC CYCLE WILL
CONTAIN 24 BITS (3 BYTES) EXCEPT THE LAST TRANSFER OF THE LAST
BUFFER WHICH MAY CONTAIN 1, 2 OR 3 8YTES.

ON INPUT» A CONTRCL COMMAND 6 WILL OCCUR JUST PRIOR TO INITIA-
TING DATA TRANSFER FOR EACH CONTRGL BUFFER. THE CONTROL WILL
RESPONO WITH THE NUMBER OF BYTES FOR THE CURRENT BUFFER DURING THE
RC PHASE. FOR MAG TAPE, BIT B WILL 3E RESET IF THE CURRENT BUFFER
IS NOT THE LAST BUFFER; IN THIS CASE THE BYTS COUNT RETURNED IS
INVALID AND A FULL BUFFER (300 BYTES) [S ASSUMED.

ON OUTPUT FOR MAG TAPE, A CONTROL COMMAND 7 WILL OCCUR JUST
PRIOR TO INITIATING THE DATA TRANSFER TO FILL THE LAST CONTROL
BUFFER. THIS CGMMAND IS TO INFORM THE CONTROL AS TO THE NUMBER OF
BYTES IN THE LAST BUFFER. A TERMINATE DATA IS ALSD SENT AFTER THE
DATA TRANSFER [S COMPLETE.

THE DATA TRANSFER IS INITIATED WITH A CONTROL COMMAND 3 (XFER
OUr PHASE B) OR A COMMAND & (XFER IN).

WHEN TRACING TRANSACTIONS, A TEST STATUS IS NOT SENT FOR EaCH

OF THE RC CYCLES. IN A TRANSACTION 4HERE A CA OR RC DOES NOT CCCUR.
THAT SIX OIGIT FIELOD wILL BE 30000004 IN THE FRACE.

/é%<>éz /%@§§'7ﬁ;?b{L
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—§XAMPLES OF RUNNING PCAP

THE FOLLOWING EXAMPLES OF RUNNING PCAP ARE INTENDED FOR
FAMILIARIZATION. FURTHER INFORMATION IS LISTED BtlLOW.

EXAMPLE OF EXECUTING A TEST OP TO THE SYSTEM SPO AND
OBSERVING THE REFERENCE ADORESS RETURNED AND RESULT STATUS OF THE
TEST OPf.

1. GIVEN THAT THE PROGRAM IS AT MAIN SPECIFICATION HALT
LR = 2 1C000F 2.
LOAD X WITH 200002C3, ID CGDE FOR SPO
CHECK THAT Y = 38000003, TEST 0P CODE p »»> 7 o, /
T IS UNIMPORTANT ‘
LOAD L WITH 28008003, MAIN TOGGLES FOR EXECUTING TEST 0P
L(O) IS SET TC CAUSE THE PRCGRAM TO HALT FCR ADDITIQNAL
SPECIFICATIONS
LC€12) IS SET TO CAUSE THE PROGRAM TO HALT wWITH RESULT
STATUS OF THE OPERATION IN THE T REGISTER
YHE A REGISTER IS THE NEXT PRCGRAM INSTRUCTICN ADORESS AND
MUST NOT BE CHANGED
M IS THE NEXT MICRO TO SE EXECUTED AND MUST NOT BE CHANGED
BR IS UNIMPORTANT
LR = 2 10000F 2
FA IS UNIMPORTANT
FL IS UNIMPORTANT
PUSH START

2. THE PROGRAM SHOULD HALT FOR ADDITIONAL SPECIFICATIONS WITH
LR = 3 1000FF 3
X IS UNIMPORTANT
Y IS UNIMPORTANT
T IS UNIMPORTANT :
LOAD L WKITH 30000263, ADDITIONAL TOGGLES FOR EXECUTING TEST 0P
LC18) IS SET TO CAUSE THE PROGRAM TO SINGLE STEP
TRANSFERRING THE REFERENCE ADDRESS FRCM THE
SPO CCNTROL
A MUSY NOT BE CHANGED
M MUST NOT BE CHANGED
BR IS UNIMPORTANT
LR = 3 1000FF Q
LOAD FA WITH 3F1F2F33, DUMMY REFERENCE ADDRESS
"FB IS UNIMPORTANT
YAS IS UNIMPORYANT
" SET CONSOLE INTERRUPT SKITCH ON (UP POSTION)
PUSH START
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3. THE PROGRAM SHOULD HALT WITH LR = 3 100053 3. CHECK THAT:

X = 34000003,
= d1200F12.»

T = Q13002CQ,

PUSH START

If THE & BITS FOLLOAING 343 ARE NOV 302, THEN

THE SYSTEM®'S SPO CONYROL IS JUMPERED FOR SOME

CHANNEL OTHER THAN O

IF THE 84S3 ARE NOT 2122 THE CONTROL WAS NOT
IN THE CORRECT STATUS. EITHER A PROGRAM OR
DRIVER ERRCR OCCURRED.

IF THE 8LS3 ARE NOT QF13 THE FIRST BYTE OF THE
CUMMY REFERENCE ADDRESS RETURNED BY THE CONTROL
KAS INCORRECT.

IF THE 8MS3 ARE NOT 3133 THE CONTROL HAS MADE
AN INCORRECT STATUS COUNT CHANGE.

IF THE 8LSB ARE NOT Q2C3 THE CCONTROL IS
RETURNING THC WRONG 10 CCODE.

4. GIVEN THAT STEP 3 CHECKED CORRECTLY, THE PRCGRAM SHOULD HALT WITH
3 100053 3.

LR =

X

-
-

440000049

Y = 31300F23

T

-

214002C2

PUSH START

CHECK THAT:

S« GIVEN THAT 3TEP & CHECKED CORRECTLY, THE PROGRAM SHOULD HALT WITH

LR =

3 100053 a.
X = 34000003
Y = 21400F33

T = 3d15002Ca
PUSH START

CHECK THAT:

NO ERRORS HAVE OCCURRZD THUS FARs, THE PROGRAM WILL HALT WITH

4 100057 3.

T

«8000AC3

CHECK THAT:

T(0)=1 SHOWS TEST OP COMPLETED
TC1)=0 SHOWS NO EXCEPTIONS OCCURRED
T(16)=1 SHOWS TEST 0P COMPLETED
T(17 THRU 23)=2C SHCWS S5PQ ID
PUSH START

T« THE PROGRAM SHOULD RETURN T0 MAIN SPECIFICATION HALT
4 10000F Q.

LR =
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EXAMPLE SHOWING MULTIPLE-DESCRIPTOR OPZRATION (WRITE/READ)
ON DISX CARTRIDGE (DCC=2, 100 TFI, CARTRIDGE READY ON UNIT 20,

ALREADY INITIALIZED).

1« GIVEN THE PROGRAM IS AT MAIN SPECIFICATION HALT LR = 3 10000F 3.

LOAD X wWITh 43009917z, ID CCHE FGR DCC-2

_LOAC Y WITH 34000002, WRITE QPs UNIT £9
CHECK THAT T - 20000003s STARTING FILE ADDRESS

LOAD  WITH QE200033
LCO) IS SET TO CAUSE THE PROGRAM TO HALT FOR ADDITICNAL
" SPECIFICATIONS FOR THIS WRITE DESCRIPTCR.
£€1) IS SET TO CAUSE THE PROGRAM TO HALTY FCR MAIN
SPECIFICATIONS FCR THE NEXT DESCRIPTCR (wILL RE
SPECIFIED AS A READ OPERATICN IN STEP 3). )
L{2) IS SET 70 CAUSE THE PROGRAM TO HALT AFTER ALL
DESCRIPTOR SPECIFICATIONS HAVE BEEN MAOE TO ACCEPT
DATA SPECIFICATIONS
L(6) IS SET TC CAUSE THE PROGRAM TO PRINT OUT DATA IN
THE PROGRAM DATA BUFFER USED FOR THE WRITE OPERATION
LC€20) IS SET TO CAUSE THE PRCGRAM TN INCREMENT THIS WRITE
DESCRIPTOR'S C FIELD (DISK FILE ADDRESS) AFTER THE
WRITE 0P COMPLETES
LO WITH 20000203, EILE ADDRESS INCREMENTED BY 32

LOAD FL WITH 205403, DATA LEN U BYTES

"_PUSH START
\

e s

2. THE‘£§ﬂ££A§,SHOULD_ﬂALl*FDR ADDITIONAL SPECIFICATIONS TO THIS
WRITE DESCRIPTCR (QESC. #1) WITH LR = 3 100CFF Q.

CHECK THAT = 200328F23s MAXIMUM ALL E_ADDRESS
J_= _<003283F 3. JARLAVE

LOAD L WITH 32000003 :
LA IS SET = 2 J0 CAUSE THE PROGRAM TO EXECUTE

DESCRIPTOR 22 (/dILL BE SPECIFIED AS A READ 0P IN
NEXT STEP) AFTER EXECUTION OF THIS DESCRIPTOR

PUSH START
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3. THE _PROGRAM SHCUID HAIT FOR MAIN SPECIFICATIONS TO DESCRIPTOR 122
WITH LR = 3 200COF 2
CHECK THAT X _= 30000143
LOAD Y WITH 20000003, READ OP, UNIT #0
CHECK THAT I = 30000003, STARTING FILE ADDRESS
LOAD L WITH 382180C3 |
TCO) IS SET TO CAUSE THE PROGRAM TO HALT FOR ADDITIOANL
SPECIFICATIONS FOR THIS DCSCRIPTOR (DESCRIPTOR 22)
L(6) IS SET TQ CAUSE THE PROGRAM TO PRINT THE DATA READ
. INTOC THE PROGRAM DATA 3UFFER FROM DISK
LC11) IS SET TO CAUSE THE PROGRAM TQ COMPARE DATA READ
INTO THE PRCGRAM DATA BUFFER AGAINST DATA GENERATED
BY THE PROGRAM s
LC12) IS SET TO CAUSE THE PROGRAM TO HALT WITH RESULTY
STATUS OF THE READ QPERATION IN THE T REGISTER
LC€20) IS SET TO CAUSE THE PROGRAM TO INCREMENT THE RE]
DESCRIPTCR®S C FIELD (DISK FILE ADDRESS) AFTER ™
. READ OGP COMPLETES
L(21) IS SET TQ CAUSE THE PROGRAM TO HALT IF INCREMENTING
THE FILE ADIRESS MAXES IT GREATER THAN THE MAXINUM
CHECK THAT B3 = 20000203
CHECK THAT FL = G05A03_

_PUSH STARY
4. THE PROGRAM SHOULD_HALT FOR ADDITIONAL SPECIFICATICNS TO

DESCRIPTOR #2 WITH LR = 3 1Q00FF 3
LOAD L WITH 21000003
LA 1S SET = ] T0 CAUSE THE PROGRAM TC EXECUTE
DESCRIPIOR #1 (THE WRITE OP) AFTER EXECUTING THIS
DESCRIPTOR (READ)
u ART

5. THE .Eﬁggﬁﬁﬁ_SHDULD HALT FOR DATA SPECIFICATIGNS WITH
R = & 00C00D ¢ :

——

LOAD L wWITH 33000084
L(0) IS SET ANC»
LF IS SET = 8 TC CAUSE THE PROGRAM TO INITIALLY FILL THE
PROGRAM DATA BUFFER WITH THE 24 BITS IN X REPEATED
CHECK THAT X = JE7E3E%32, EBCLIC CODE FQR "XYZ™
TJURN OFF THE CONSOLE _INTERRUPT SWITYCH (DOWN POSITION)
CHECK THAT THE SYSTEM LIVE.ERL&LQB.(OR PRINTER ON LOWEST-

NUMBERED CHANNEL) IS N _LINE
PUSH START

6. ASSUMING NO ERR3JIRS OCCUR THE PRCGRAM WILL PRINT RESULIS OF
EXECUTING DESCRIPTOR #1 AND INFORMATION ASQUT DESCRIPTOR #2 BEFORE

EXECUTION STARTED. THE _PROGRAM WILL THEN HALT WITH LR = 3 P
RESUL F THE READ OPERATION CAN 3E SEEN IN THE T REGISTER.

_PUSH STARL
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J%j T. ASSUMING NO ERRORS CCCUR AND DATA COMPARES CORRECTLY», THE PROGRAM
st KILL PRINT THE RESULTS OF THE READ DPERATICN AND THE PROGRAM DATA
gtet” BUFFER AFTER THE READ OP wAS EXECUTED. THE PROGRAM WILL THEN
AMec- CONTINUE BY EXECUTING DESCRIPTOR #1 AGAIN (FILE ADDRESS NOW
20000203), PRINY RESULTS OF EXSCUTING THE WRITE OPs AND PRINT
INFORMATION ABOUT THE READ DESCRIPTOR BEFORE IT EXSCUTED AGAIN.
AHIS SEQUCNCE CAN BE REPEATED UNJIL THE FILE ADDRESS OF
~DESCRIPIOR—2—1S GRFATER THAN 420326873 QR THE CONSOLE T
_SWITCH CAN BE-SEF-ON AT ANY TIME YO PRE= EQUENCE.

i
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