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1. DEFINITION

2. TERMS USED WITH DESCRIPTORS
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1/0 DESCRIPTOR (DETAILED)
1. FIELD DEFINITION

2. USE OF BITS IN RS FIELD
3. LOCK DESCRIPTORS
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INTRODUCTION YO I1/0

.--c----‘---------------o------c-“---co‘---c------‘-----—-—'-------------.

I1/0 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
YHE 1/0 SECTION.

PRACTICE

LOCATE AND TRACE THE SIGNAL CABLES CONNECTING THE PROCESSCR TO THE
170 DISTRIBUTION CARD» INCLUDING CLOCK CABLES.

gy Y T T X TR LR R R L R R b R pupsnpmyrpnpnpmmaeepeaeap PP T TR R L R R Ak e -t e eswm e

1/0 SASE T/M SEC & P3 2. YOU SHOULD SE ABLE 1O
DETERMINE WHAT CONTROLS

ARE INSTALLED ON ANY
SYSTEM.

PRACTICE

LOCATE AND IDENTIFY THE VARIDUS CONTRCL CARDS INSTALLED IN THE I1/0
BASE ON YOUR SYSTEM. .

.'---ﬂ‘----‘---------‘--------------------‘--“-‘c-h--cﬂ------- Y E X T X L B X4

I1/0 BASE T/M SEC 6 P 3 3. YOU SHOULD BE ABLE TO
DETERMINE IF THE CABLES
FROM THE 1/0 CONTROLS T0
THE PERIPHERAL DEVICES ARE
PROPERLY INSTALLED.

PRACTICE

LOCATE AND TRACE THE CABLES CONNECTING THE 1/0 CONTROLS T0 THEIé
.RESPECTIVE OEVICES.

gt P L L L T R L T L L LR Rl el ddaiediend prpnppe e T Y T T T L LT L R E L L A L R Rl CBun an W WD @ DS WD

IRN PRTY I/M SEC 1 P 11:},\__};_,“»_*& &< DEFINE THE VARIOUS FIELDS
o ASSOCIATED WITH AN 1/0
: LA~ .

? _ L’-—~ / ///3 DESCRIPTOR.

l i\a -l ‘ Q{ ,,,}» L P

---C?---q'-‘-“-C--‘-‘------Q --—-------C------- -O--‘--------‘------
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el o red, s

s el addiessof o T 0 e
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L R X W R R R KR PP el it ebadadhadadbad o B B Al i B R
INTRODUCTICGN TO [/0

’ ]
170 BASE T/M SEC 2 P 6.7 Se DEFINE THE EVENTS THAT Lebr—
' TAKE PLACE DURING STATUS
COUNTS 1 THRU 23.

PR ppppepepeaeepepers B B T R R RS L ettt bRl b R bR d e dh et di et ol

170 BASE T/M SEC 2 P&4»s5556 6« DEFINE THE USE OF EACH OF
THE SIX BASIC 1/0
COMMANDS.

PR Tpppeppepeaepea S S SR D ettt d R i et i d et e dhetiihedb i di e -

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

1/0 BASE T/M SEC 2 PS5 EACH OF THE 24 31T
POSITIONS IN EACH OF THE
BASIC I/0 COMMANDS.

1/0 BASE T/M SEC 1 P 1 8. DEFINE THE FOLLCWING 1/0
: CONTROL TERMS:

A. CA
B. RC Lo
C. SR
p. ICS

‘-----------------.-------o--‘-----------------‘-‘----. ---O.--‘-‘------‘-.‘-
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INTROOUCTION TO I/0
1/0 BASE T/M SEC 2 P 3 9. YOU 540ULD BE ABLE TO
THRU 6 . UTILIZE THE B1700 CONSOLE
: SWITCHES YO EXECUTE oF
THE SIX BASIC I/0
COMMAND S
PRACTICE
THROUGH THE USE OF THE CONSOLEs, LOAD AND EXECUTE 1C MICROS THAT
WILL COMMUNICATE WITH THE SPO CONTROL USING THE FOLLOWING I/0
COMMANDS 2 .
A. XFROUTA
B. XFRIN
C. TEST STATUS
D. CLEAR AND TEST STATUS
€. TEST SERVICE REQUEST
F. TERMINATE CATA
1/0 BASE T/M SEC 2 P 3 10. YOU SHOULO BE FAMILIAR
THRU 6, SPO T/M SEC 2 P 1» WITH THE PROPER SEQUENCE
SEC 2 P 3, SEC 2 P 9 "OF STATUS COUNTS IN THE

CONTROL AND THE FUNCTIONS
THAT TAXE PLACE DURING
VARIOUS STATUS COUNTS.

PRACTICE

THROUGH THE USE OF THE CONSOLE», CAUSE THE SPO CONTROL TO STEP
THROUGH STC 1 THRU 23» FOR A READ GPERATION USING A COMBINATION OF
ALL NECESSARY I/J COMMANDS. DURING THE OPERATION, CHECK TO MAKE
SURE A SERVICE REQUEST WAS RAISED AND AT THE END MAKE SURE A VALID
RESULT. DESCRIPYOR WAS SENT TO THE PROCESSOR.

prpnppnppnpeapaegpepepspepsp P X T T T T L T 2 T L L L L X L L D L R D A L A E R ol Rl b R A ke ke d ol b ddh e it
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INTRODUCTION TO I/0
B1700 PROCESSOR T/M SEC 1 il. YOU SHOULD BE ASLE 10
P 12 THRU 24, I/0 BASE T/M COMMUNICATE wITH AN I/0
SEC 2 P 3 THRU 6, SPO T/N DEVICE YHROUGH THE USE OF
SEC 2 P 1, SEC 2 P 9 A HICRO STRINS.
PRACTICE

WRITE, LCAD INTO S MEMORY AND EXECUTE A MICRO PROGRAM TO PRINT
YOUR FIRST NAME ON THE CONSOLE PRINTE

T G D D WD WD S YD DD T WA L D WD W DD WD W A W A T W W W e bt d el o d o BB B 2 K B L R KRR I W Sy Sy
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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 170
CPERATION. .
PRACTICE
USING PCAP, PERFORM A TEST QP AND REPORT IMMEDIATELY ON THE SPO
CONTROL HITH THE TRACE OPTION SET USING ONE DESCRIPTOR. USING THE
TRACE OUTPUT, VERIFY THE STATUS COUNTS WERE IN PROPER SEQUENCE.
PCAP LISTING, SPO V/M 2. YOU SHOULD BE AWARE THAT
' I70 CCONTROLS CAN BE MADE
TO REPORY WHEN AN OPERATCR
N HAS MADE A CHANGE IN THE
v STATUS CF THE I1/0 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 DESCRIPTOR. USING THE
TRACE OUTPUT VERIFY THE STATUS COUNTS WERE IN PROPER SEQUENCE.
CHECK THE RESULTY DESCRIPTOR ALSC.

PCAP LISTING 3. THE STUDENT SHOULO BE ABLE
) ) R T0 UTILIZE THE CAPASILITY
OF PCAP TO EXECUTE uUP TO
FOUR DESCRIPTORS AT ONE
TIME.

PRACTICE

USING PCAP, PERFORM A TEST AND REPORT IMMEDIATELY 0P TO THE
FOLLOWING CONTROLS WITH THE TRACE OPTION SET USING FOUR
DESCRIPTORS:

A. SPO

B- LINE PRINTER /-

C. DISK DEVICE /

‘e
f

0. CARD DEVICE

pugipnprpspspee T T Y T LR L L L D Al ol bl b bl b dd U IR U W W DA GG WO IR S DI TR TSR WS R W O A
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PCAP PERIPHERAL CONTROL ANALISIS PROGRAM

PCAP LISTING, SPO CNTL
T/M, DSK CTG CNTL T/M»
MFCU CNTL T/Ms, TRN PRT
CNTL Tifﬁ ,

6o USING THE PRINTOUT

OBTAINED IN THE PRCVIOUS
OBJECTIVE, DETERMINE THE
FOLLOWING FOR EACH DEVICE:S

A. DEVICE ID 2 CHANNEL NUMBER
8. REFERENCE ADOJRESS ‘
Ce SEQUENCE OF STATUS COUNTS
0. RESULT DESCRIPTOR

X PP P REFETEEETEEE L PR LR ELE L R X L L R K E B R R £ L L X E 3 & L R L E L E X B XL A LA LRELZRENYRERXX]
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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.

P prgeapapeapeapppeapeapmapea g S Y L L T P TR Y LR L R R L T R R R R L A R R L L R R R L R R R AR B N R

PCAP LISTING 2. YOU SHOULD BECOME FAMILIAR
WITH THE OP CODES ‘
NECESSARY TO READ CARDS
AND TO RECOGNIZE DATA THAT
1S PUNCHED IN THE CARDS.

PRACTICE

USING PCAP» EXECUTE THE NECESSARY OPS TO READ A DECK OF TARDS 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 ALS50. VERIFY THE STATUS COUNTS ON
THE TRACE.

pepeppppaepepepeapepeaeppEpr g T I LI T T T TP PR L R P L L BT L L X L R K T L K L L L R T R L kL Al b Ak Rk B il
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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 CAR!RIDGE CONTROL
OISK CARTRIOGE MTR TEST 1. INSURE THAT THE DISK
ROUTINE MANUAL : CARTRIDGE IS OPERATING
PROPERLY.
PRACTICE

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

BUOC ROV ECTAACTCTANV AV AT NCERANVPRDDUNPNAANDARNRDAUR TR DR DD ONWE @D DE D NRIWP WA N ® WD DD @ www

PCAP LISTING 2. YOU SHOULD 8E FAMILIAR
WITH THE VARIOUS OPS F2R
THE DSK CART. CCNTROL.
PRACTICE
USING PCAP, PERFORM THE FOLLOWING OPS ON THE DISK SUBSYSTEM:
A. READ BURROUGHS FORMAT
B. WRITE BURROUGHS FORMAT

C. WRITE INITIALIZE

B BB BNN BN O D oG O NN P E SN N O ORN O RO RN CERE N EUON TR AT DTN CEM BN DT DN RORD DS W oS ® e - oo

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

PRACY ICE

USING PCAP» FIRST WRITE INITIALIZE SECTOR 0s» 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
BURRCUGHS FORMAT ON THE ENTIRE SURFACE. IF HELP IS NEEDED, SEE
YOUR INSTRUCTOR.
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DISK CARTRIDGE CONTROL
PCAP LISTING &. 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 S5« YOU SHOULD BECOME FAMILIAR
WITH THE OPTVIONS IN PCAP
ASSOCIATED WITH DISK
CARTRIDGE CONTROLS.
PRACTICE

USING PCAP AND THE DISK CREATED 8Y THE PREVIOUS O8JECTIVE, READ
THE INFORMATION BACK AND VERIFY THAT IT CORRECT.

prpeappapegpempeapegeepeee S S YT I T T LT P Y Y T P L L L L L L L L R Lo R R LRl Al ol o b e di i ddie o it 4

PCAP LISTING 6. YOU SHOULD BE FAMILIAR
WITH THE OPTIONS IN PCAP
ASSOCIATED WITH DISK
CARTRIDGE CONTROLS.

PRACTICE

USING PCAP, WRITE A ROTVTATING EBCDIC DATA PATTERN ON TEN SECTORS OF
THE DISK CARTRIDGE.

propupeprprpEgE Y Y L T T LR T P L L R P B L L L B L D L L LR R L L A L LR L Rl Bl Rkl Rl Al A e o ol e

PCAP LISTING ' T« YOU SHOULD BE FAMILIAR
. WITH THE OPTIGNS IN PCAP
ASSOCIATED WITH DISK
CARTRIOGE CONTROLS.

PRACTICE

USING PCAP AND THE OISK CREATED IN THE PREVIOUS OBJECTIVE, READ
THE INFORMATION BACX» AND VERIFY THAT IT IS CORRECT.

.------C----‘--‘-Q-Q--------‘t--ﬁ--‘--O.---.-----‘-‘---.--Q-‘--‘----—--Q--.
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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 ENTIRE DISK-
AND USE AN INCREMENTING REFERENCE ADDRESS PATTERN.

FY Tz P R R X R R L R 2 L R ¥ P P L L E X B L L B L T T L L T 3 N E R L X R E E X L X E R T X L K ¥ R F ¥

PCAP LISTING, CSK CIG T/M 9. YOU SHOULD BE FAMILIAR
WITH THE STATUS COUNT
SEQUENCE DURINSG WRITE QPS
ON THE DISK CARTRICGE
CONTROL.
PRACTICE

USING PCAP» OBTAIN A TRACE OF A TwWO SECTOR WRITE OPERATION AND
VERIFY THE SEQUENCE OF STATUS COUNTS BY USING THE DSK CTG T/M.

Y YTy yryy P R R R Y R R L B T B L L L L R L R L R A R A B R Rl R Rl R LR R e
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TRAIN PRINTER CONTROL
TRAIN PRINTER MTR TEST 1« INSURE THAT THE TRAIN
ROUTINE MANUAL 4 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 B8E FAMILIAR
PRINTER T/M WITH THE VARIOUS OP CODES
AVAILABLE FOR THE TRAIN
PRINTER CONTROL.
PRACTICE

USING PCAP» PERFORM THE FOLLOWING OPS TO THE LINE PRINTER:
A. PRINT» SINGLE SPACE

B. PRINT, NO SPACE

C. PRINT, SKIP TO BOTTOM OF FORM

D. SKIP TO TOP OF FORM

paprprppepupmpspeprprprpspsTYT T YT I T P R T L L L L L LR L X L L B R L A T L L L L 2 K K L A L I L R 2 B A K b B A il il



B1700 1/0 CONTROLS Qi

PPy N
@/ 5&3 ZZ]_
FILE PARAMETER BLOCK (FPB) |

Compilers build a File Parameter Block (FPB) for each file declared in an

»—object program. The length of each FPB is one disk segment, ‘The 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, g

P L ﬁﬁé, [ /bf7

i, '/\v\( [ v ’7/4 Ték'c
CHANNEL TABLE st <~ o Table F

The MCP Value stack contains a set of eight contiguous 24-bit fields (Q=7),
Each field contains either a zero or‘tﬁ§=§aann 1 table memory address
corresponding to that port. ! th. T ?’ C“'uy&

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

o ﬂLa =
INPUT/OUTPUT ASSIGNMENT TABLE (IOAT) ;;/{'9//7!“7 = /J Zz
The Input/Output Assignment Table (IOAT) is a memory resident table,
constructed, and used exclusively by the MCP. The purpose of the IOAT is o
to retain information concerning the status and availability of all 74éif29§
peripherals on the system. Sff e A g

M“Z%Zia, %w%f
7
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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 1/0 Subsystem. On the distribution card, this clock is retimed
and shaped and becomes the I/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 cnds, due to lack of F/P

connector space on the distribution board.

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

The signals contained on these cables will be distributed to the I/O 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/O 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 ecither 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 pluggablc load resistor packages.

The interface card in any I/0 Backplane (including the 1/0 Base) is always the
right hand card as viewed from the {rontplane. On most frecestanding I/O'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 I/0 Base are
carried via a 16 pin spccial cable, distribution of these 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 1/0 Controls.

CA

RC

SR

CLRB

PWRON

10s

]

1

COMMAND ACTIVE. CA indicates to the 1/0 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 1/0 Control or
controls.

SERVICE REQUEST. Is 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. I0S 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 IOS, thus reversing the direction of
the I/0 Bus.
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EXAMPLE OF HOW SYSTEMS SOFTWARE HANDLES AN i/0

1. Llet 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.ec. 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-PROGRANM. . .

3. MCP will check its "I/O Assignment Table" to see if there 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 (7date filename); thus if there

{s 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 /0 Driver code in GISMO.

4. To communicate its request for an I/0 operation to GISMO, the MCP will gen-
erate an 'I/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 Descripter!
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.)

S, With the descriptor in memory, MCP hands back control to GISMO, which pro-
ceeds to perform the operation described in the 1/0 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).

Ty o€ {2y
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7. CISMO is re-entered from whichever interpreter was executing at the time the
interrupt from the I/0 Control took place (a.check is made for such interrupts

*BetweggwgﬁcxﬂwLnsnxucx;ons)*_and it will proceed through the second half of the

"ITO"OpEfHEIEBZ 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 I1/0 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/O DESCRIPTOR AND

PASSES IT TO GISMO,

GISMO INITIATES 1I/0 AND SETS U?
CONTROL TO PERFORM READ,

READER PERFORMS OPERATION.

' T  GISMO EXITS BACK TO MCP AND
OTHER PROGRAMS MAY BE EXECUTIN

_I/0 CONTROL INDICATES OP. COMPLETZ
-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

®

L e
—~
®
P

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
1/0 Descriptor can continue to be used again many times after it has first
been created, thus it 13 only set up once by the MCP, at File Open Time.

&\7( Cy S A
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After the user program, in the above example, has finished with the data {t
received during the I/0, it may decide it needs more data, so a further 1/0
operation is initiated. This time, however, when MCP receives the request,
it merely "Re-Activates" the same I/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.

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 1/0 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 mwaiting 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 1/0 Descriptors below.)

It is an automatic function of GISMO, once jt is commanded to "execute" an I/0
Descriptor (via its "Soft 1/0" 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 1/0 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 1/0, GISHO
will find it already complete, and will pass the new data to the program irmed-
fately, 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 1/0 Operationa
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 1/0 handling procedures within these routines are of necessity, similar to
the On-Line procedures. Each progranm 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 perhaps, of more error dilagnostic
capability. The main body of the program, when 4t requires an 1/0, will gen-
erate an 1/0 Descriptor {dentical to the one generated by the MCP, and branch

{fnto the I/0 Driver to have it execute.
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The purpose of Input/Output descriptors, as explained earlier, is to communicate
control information to the I/O Drive Routines in GISMO (or some other soft 1/0
Driver Micro-Program) so that these routines may cause the I/0 Control desired
to perform the necessary operation on the Peripheral.

-1/0 DESCRIPTOR |
| .
~ i 1/0

} * CONTROL [=~|PERIFEERAL

i

!
GISMO [ ™ c.p.u. -~ 1/0 BUS

(SOFT 1/0 ROUTINES)

1/0

~ CONTROL [**{PERIPHERAL

i
|
|
SOFTWARE |
i
I HARDWARE

E
1/0 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 comsists of 7 fields, each
of which is 24 bits long, making the whole descriptor 168 bits long. Under
On-Line conditions, the MCP suffixes several more F1&lds t& the 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
_1 Y T Ay
AZA RS LINK QF CODE | ,ppRESS | ADDRESS FLELD
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THE REFERENCE ADDRESS——

The location of a Descriptor in memory is contained in a separate 24-bit tfeld
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 I/0 Control Hardware by the I/0 Driver during the initiation of
an 1/0, and is passed back by the Hardware to the Drive during the completfon
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:

ACTUAL ENDING ADDRESS

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

where the last -bit-of-information transferreiﬂggwggﬂﬁrqm,thewL[QMCant:nl;was
located. , This is used by all controls, but is especially important for variable

—record~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 rcans
of knowing where data received, or to be tramnsmitted, 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/O Control tramnsmits back to the 1/0 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 I/0 Descriptor. '

Prior to the receipt of the result descriptor from the control, the result
status field is used to store other information pertinment to the 1/0 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_jg;g_zﬂ;hix_figld_ghigh,will provide the means of chaining 1/0
Descriptors to each other (see below). It will contain either the referecace
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 fleld contains the desired OP Code and its variants, defining the actual
operation to be performed by the I1/0.

A - ADDRESS

The A - Field contains the beginning binary address of the Input/Output Memory
_area reserved for this descriptor (i.e. the buffer).

>
e o b
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B - ADDRESS

%.

The B - Field contalns the ending bxnary address (+1) of the buffer area re-
served In memory for this deéscriptor. s b

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

C - FIELD

This field contains thg"Flle Addxess' 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 partlcular '
disk. Exactly which disk out of the several that may be on the system is
"deTined in the OP-Code.

TYPICAL I/0O DESCRIPTORS

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

AEA RS LINK or A B C
Descriptor: 000000 000000 014740 000000 OQl14ED8 014F78 000000
(Before Execution)

AEA RS LINK oP A B C
Descriptor: O14F20 800080 014740 000000 Ol4ED8 O014F78 000000
(After Execution)

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

(:) DISK WRITE OPERATION (2 SECTORS, ADDRESS @15@)

AEA RS LINK opP A B C
Descriptor: 000000 000000 014740 400000 Ol4ED8 015&13 000015
(Before Execution)

. AEA RS LINK  OP A B c
Descriptor: O015A18 804080 014740 400000 Ol4ED8 015A18 000015
(After Exccution)

In the above examples the reference address was @014740Q
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¥/0 DESCRIPTOR CHAINING

The ability to link or chain together 1/0 Descriptors provides for the maximum
utilization of the Processor and Peripheral devices. Illustrated here is a
sample chain consisting of three descriptors:

REF. ADDRESS

§ « L
AEA |Rs |Lmk|op  ja 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 chain of 3 descriptors

to accomodate this. ’ S )

In a serial processing operation (e.g. Reading cards) where each operation must
occur in a fixed sequence, the I/O Driver software will not initiate a descriptor
in a linked chain until the previous descriptor is completed. However, it will
fnitiate 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 available
before continuing execution.

The 11nki£2°23e 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 informatiog:this subject.
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Informat ion flow to and from the B 1700 1/0 controls is managed by means
of I1/0 Descriptors. The I/0 Descriptor used for the B 1700 Magnetic Tape
Control 1l 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

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 Descriptor 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.

1) 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 thatﬁggigts to the
RS field of the next 1/0 Descriptor. et

e g e 2 18 T

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 Opecrations. 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 ficld 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 BIT ° 8IT BIT BIT BIT BIT
) 1 24 48 12 96 120 144 168
E RS L . op A - ) c

(END {RESULT (LINK (OPERATION |(DATA START (igggaggo oas(n‘:'s?ui:on
ADDRESS) STATUS) ADDRESS) CODE) ADDRESS) PLUS 1) ADORESS
10071

Figure 1-7.

In addition to the I/0 Descriptors, a
magnetic tape station in the magnetic tape
used as an entry to and exit from a string
Each string consis

given magnetic tape station.
1/0 Descriptors.

The Lock Descriptor also provides a means of locking out all other re-
1 271 available I1/0 operations in that string have
dincram of the Lock Descriptors and I1/0 Descriptors
n figure 1-8.

quests to the string unti
been completed.
used on a magnetic tape subsystem is shown 1

1/0 DRIVER -
ENTER ‘

QG hod

v

A block

B 1700 Magnetic Tape

—~ -

subsystemn.

Control 11 1/0 Descriptor

Lock Descriptor is assigned to each
The Lock Descriptor is
of 1/0 Descriptors assigned to a
ts of one or more sequential

s o A
cep '/
¢ r’/e//q/,é,.u adlresge

‘f’t? ’7_‘—/&7% ("é}’é""“' ">[ }l@fﬁa,

=

Figure 1-8. Basic Block Diagram of Magnetic Tape 1/0 Descriptor Strings
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The Lock Desc§iptdr consists of six 24-bit fields as shown in figure 1-9,
The function of each of these fields is as follows:

E field - The E field of the Lock Descriptor is not used.

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 I1/0 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 I/O 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
1/0 Descriptor in the string.
B field The B field is used to store the ad%rigiyff,thg 1/0 Descrip-
; tor that is currently in o raZion. wncd wf THe $Homig ) )
C _’[“e/oj The K :{;zél’q s ug_.«{ T SYew e pe " #-)‘1(.,_ -/’:"Q—Vtt’ma..‘ oo A
BIT
°
{ c
E RS L op .- A B ,
kﬂ$ (NOT (RESULT (LINK (OPERATION (LINK A (Link 8 |k ¢
ﬁi&k‘ﬁ USED) STATUS) ADDRESS) CODE) ADDRESS) ADDRESS) |A2mees,
45 / .
K . ‘ - S
A ST e S
Jﬂf, é _~ .
{f/ Figure 1-9. B 1700 Lock Descriptor Format
e

All communicates to and from the 1/0 control are handled by a micro-coded
program labeled CSM (Central Service Module). Specifically, a portion of CSM
labeled 1/0 Driver handles all 1/0 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 I1/0 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 Ol 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.

Jf 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 I/0 Descriptor RS ficld are checked for a Ready condition
(00). If the I/O Descriptor is Not 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,



‘ START )

!

1/0 DRIVER DIRECT-
ED TO FIRST LOCK

£

YES

DESCRIPTOR IN THE
STRING

1

1S THE
LOCK DESCRIPTOR
LOC?KED

NO

B1700 I/0 CONTROLS

LOCK THE LOCK
DESCRIPTOR -

IS
THIS THE
LAST LOCK DESCR
IN THE STRING

M

EXIT BY THE L FIELD
ADDRESS TO THE NEXT

{

LOCK DESCRIPTOR IN
THE STRING

1S THIS
LOCK DESCRIPTOR
LOC?KED

IS
THIS THE
LAST LOCK DESCR
N THE STRING ~

Figure 1-10,

EXIT 8Y B FIELD AD-
DRESS TO THE CURRENT
1/0 DESCRIPTOR IN
THE STRING

YES

—

37

|

W/THE
1/0 DESCRIPTOR

1

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

b et v G — G a—

STORE THE POINTER
TO THE PREVIOUS /0
DESCRIPTOR IN LCCK
DESCRIPTOR B FIELD
UNLOCK THE LOCK
DESCRIPTOR

NO

18
THIS THE
LAST 1/0 DESCR
IN THE STRING

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

. Gr— ——— — Ga— A——

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

UNLOCK THE LOCK
DESCRIPTOR

i READY
?

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

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

(SERVICE REQUEST)

s S — — ST w— ct——
S$TORE THE RESULT
DESCRIPTCR IN THE
1/0 DESCRIPTOR RS
FIELD

AN EXCEPTION
ONDITION EXIST,

EXIT BY THE L FIELD
TO THE NEXT [/0

Magnetic Tape 1/0 Driver

*1 DESCRIPTOR IN THE
STRING

Operation



B1700 I/0 CONTROLS

38

SPO TEST-OP & REPORT IMMEDIATELY

CE Sc R l PY un ‘x----v---.c-q-----‘--.c---— CE L L 2 J

RA 014740

NAIN SPEC CHANKEL C

10 2¢C

MAIN TDGS 0ACCCO

ADD SPEC DUMMY REFERENCE ACCRESS 014740 ADD TO0GS 1CCQ00
QUMNKY REF ACO INCREMENT.OCGCOO

CESCRIPTOR: 00€EC00 00GCO0 000000 800000 014E08 015088 cacaco

(3EFORE EXECUTION)

TESYT $7S1C0001 ¢1C¢02C
XFROUTA 20C000 040COQ
XFROUTA 2C0047 080CQ0
XFRIN 40CC00 138C47
XFRIN 400000 17004AC

OESCRIPTCR: 014E08 B8000AC 000000 80000C O14EQS8 015CB8 0000¢0

£10c2Ce
€SCC2Cw
€90C2C
14GC2C«
G10C2Cw

XFROUTA 200030 010000 02002C* XFRCUTA 2C000C 020€00 C3002Ce AFRCUTA

XFROUTA ZC0000 050000 06002Ce
XFROUTA 200040 090000 0ACO2Ce

XFRIN

400000 140040 15002Ce

CAFTER EXECUTICN)Y 80C080 DESIGNATED RESLLT

01234567 89«5v=e2¢AGCOEFGHIJRLMNGPORSTUVKXYZCISI"I<233/3>8m\E

XFROUTA 260000 060(00 07002Ce XFROUTA

NAX CISK SECT(R ACORESS 0Q0328F

TEST § RI1C0005 000C01 12002Ce XFRIN

XFRIN

40000 15030 16002Ce AFRIN

prppspupmpsgeasrr T I YT EL Y L DT LR L DL DL DL L bl d it d paspippe e T T IY T L L R T LD R L S DL L L L E Lk

C INC VAL GOO0COQ OATA E7ESEY

LENGTH 0001EQ
TINE CELAY 010000

200000 03000C 04Ca2Ce
200001 070000 @3Co2le
400000 120001 33602Ce
400060 160000 179024
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an
™

SPO TEST-OP & REPORT ON ENGQUIRY

DESCRIPTCR flewmmocm=n=

MAIN SPEC CHANNEL @

‘ CESCRIPYCR: 00C000 00CCO00 000000 9C000C C14EDS 015083 C0CO0QO

(3EFGRE EXECUTION)

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

CESCRIPYOR: 014ED8 CI1COAC 0000CC 9C00Q0C 014ED8 0150B8 00COCO

c1Qc2Cw
€5002Cw
€9002Ce
14002C
€C18Q2Cw

Io 2¢

FA 014740 MAIN TOGS 0AQQOO
ADD SPEC OUMMY REFEREMNCE AQDBRESS 016740 ADD TOGS 10€000
DUNMY REF ADD INCREMENY 0CQO000

XFROUTA 2C0050 010000 02C02Cw
XFROUTA 2CQ0CO 05000C C6C02C
XFROUTA 200040 09000G 0AQQ2C»
XFRIN «00000 3140040 15002Ce

CAFTER EXECUTICN) 80CQ80 DESICNATED RESULTY

0123456789399 7¢ABCOEFGHIJALRACPCRSTUVNXYZCIZAV(<222/2> 8=\

XFRCU
XFRCU
TESY

XFRIN

DAYA ETESBEY

NAX OISK SECTCR ADORESS 00328F

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&Q02Ce
200001 070000 QacoacCe
400000 120001 13002C»
400000 160000 17¢C02C
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SPO READ -OP

cE SCR:P]’OR FREEEELEL L it —------‘---a-----‘------—-.-.-.---.-—----.--.----.-.-.-.---.--- P YT YT IR RS LR L L LA L g

YAIN SEEC CHANNEL 0 10 2C  RA Q14760  MAIN TOGS 040009 ¢ INC VAL 000000 DATA ETEQER. _LENGIH 0001EQ .
50 sPEC SUNRY REFERCKCE ADORESS 014740  ADD TOGS 100000  MAX DISK SECYOR ACORESS 00328F  VINE OELAY 010000
OLMMHY REF§ADC INCREMENT 0CCCOO ,
CESCRIPTQR: 000000 000Ca0 000000 000000 014ECS 01:088 000000
R X TI0N) A
(3EFCRE € 3&: e L<e>kf o L e
1EST STS10C00L 01002C C10C2Ce XFROUTA 2006000 01000C 02C0ZCe XFROUTA 2C0C0Q C2C(00 C3C02Ce XFRAQUTA Z0CO0CO 03C070 04C02Ce
XFROUTA 20CC00 04CCO0 C50C2Ce XFROUTA 2GCOCO 05000C 0bC02C» XFROUVA 20000C 060€00 C7002Ce XFRGUTA 200C01 07000C 08C02Ce
XFROYTA 20CQ&7 CBOCOC C90C2Ce XFRIUTA Z00040 090000 CACO2Ce TEST § R1C000S 000C01 CBCOZC»e XFRIN 4000CC 080001 0CCO2Ce
XFRIN 40CCOO0 0CO0LZ CDOC2Ce XFRIN 4CCOCO CDVOWC OFQQ2Ces XFRIN 4C0C0C CFCCE3 Cro0o2Ce XFRIN 400000 OFOQC®8 OFCO2Ce
XFRIN 400000 0F00CS CFOoG2Ce XFRIN 4000C0 O0FQUEZ2 QFQ02Ce XFRIN (00C00 OFQC40 CFCO2Ce XFRIN 400000 0FOOCY? QFCQ2Ce
XFRIN 40CC00 OFCOCY CFCCILe XFRIN 4CC000 O0FJ04C OFCO2Ce XFRIN 4C0000 CFOCE2 CFCC2Ce XFRIN 4000C0 0FOO007 CFCO2Ce
XFRIN 4CCC00 0tQ006 CFOCZCe XFRIN 400009 0F004C 0FQ02Ce XFRIN 4C000C OFOCDY CFCO2Ce XFRIN 40060C OFOOCS QFCO2Ce
XFRIN LCOOCO CFQCCL QFOC2Ce XFRIN 4CCOCO OFO00C4 CFCO2C» XFRIN 409000 OFOQCLO CFCO2Ce XFRIN 400C00 O0FO0O0C3 GCFCQ2Cs
SFRIN  4C030C OFOCD6 CFOCP2Ce XFRIN  4COCGO CFOODA OF002Ce XFRIN 400000 OFQ(D& CFCO2Ce XFRIN  400CCC 0FOOCI 0FCO2Ce
XFRIN 400000 CFCCNS CFOC2Ce XFRIN 40C0C0 OFJ0C4 QF0Q2Ce XFRIN 420000 OFO0C40Q CFQ02C» XFRIN 400CQ¢ OFOO0ES 0QFCO2Ce
xfRIN  4C0000 OFCODG CFGC2Cs XFRIN  4CO0CO OF004C OFCO2Ce XFRIN 403000 OFOC7F OFQ02Ce XFRIN  400C0C QF0087 QFco2Ce
XFRIN 400000 OFCCC3 0F002Ce XFRIN  40G0CO OFOOC1 0FQ02Ce XFRIN 400008 OFOCD7 OFQ02Ce XFRIN  4000C0 OFO0Q7F 11C02Ce
XFRIN  4C0CCO 11GC03 15CC2Ce TRM DATA10GOCH 150000 15C02Ce XFRIN  4G0C00 15C(80 16002C+4 XFRIN 400000 160000 17002Ce
XFRIN 400000 17CQ80 C10C2Ce .
CESCRIPTCR: Ol4FFC 80C38C QC000C 00000C G14ECLS 015¢88 €000CQ
CAFTER EXECUTION) 800080 DESIGNATED RESULT

THIS IA SPO READ COMKAND 10 =PCAP™
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—
N

SPO WRITE-OP

SESCRIPTCR flecmememmeseemesessscceemeTmacSssemmmSeseTasSsSsassoos

10 2C RA 014740 MAIN TOGS QACOQOQQ
DUNMY REFERENCE ADORESS 01474C ADD

PAIN SPEC
ADD SPEC

DESCRIPTCR: 00CCOQ CCCCOQ 6000CC 40000¢C C14ET8 015088 €0C000

CHANNEL @

DUMMY REF ACC INCREMENY 0CO00Q

(3EFORE EXECUTION)D

TEST STS1C00Q01L

XFRIUTA
XFROUTA
XFROUTA
XFRCUTA
XFRIYTA
XF ROUTA
XFROLUTA
XFRJIUTA
XFRCUTA
XFOUTA
XERIUTA
XFRIN

XFRIN

CESCRIPTOR: O14FF8 8CC080 0C00CO 400000 014EDM 015088 €080480

CAFTER CXECUTION) 800080 DESIGNATED RESULY

2C00C9
20C0C3H
2000C9
20040C7
2000CS
2000C3
2620C1
20060¢€3
2CCCO7
2G0Q71F
2¢c001
4C0000
4CCOC0

g1o002cC
04CC00
CECCOQ
0ECCOD
ceodoc
0ECCOO
Ceccao
0ECCO0
ggococ
0gO0CQC
ccecceo
c7ccao
12CC01
160€00

C10C2C+ XFROUYA 200040 01000C
€S50C2C# XFRCUTA 2€0CCO QS5000C
CEOC2Ce XFRJUTA 2000C9 0ELO0O0OC
CECC2Ce XFRCUTA Z2G00C1 QCEQOOC
CECC2Ce XFROUTA 2(C0C6 OEQOOC
CEQ02Ce XFRCLTA 2000C1 QEOQDO0Q
CEGC2C~ XFRCUTA 2CCOC6 CEDOQOC
CEQC2C~ XFRGUTA 20600CS 0QE000C
GEOC2C~ XFROLTA 2C00C6 OEQDOG
CEOC2Ce XFROULYA £COJC3 0c0OO0C
CECC2C~ XFRCUTA 2CCOC3 QEOO0CC
C8CCzCw XFROUYA 206047 08000C
13002C« XFRIM 40C0C0 130047
17C0C2C« XFRIN %000C0 $7008¢C

THIS IA SPC READ CUMNAND 10 “=PCAP™

TO0GS 10CCCO

cz002Ce
06C02C»
QECO2C
c£002Ce
JzC02C
QECO02Ce
QECU2C
0EC02Cw
QECO2Cs
0ECQ2C»
11602C»
092CQ02Ce
164002C»
01C02C»

XFROUTA
XFRCUTA
XFRCOUTA
XFRCUTA
XFRGUTA
XFRCUTA
XFROQUTA
XFRCUTA
XFAROUTA
XFROUTA
XFROUTA
XFROUTA
XFRIN

€ INC VAL 000C00
MAX OISK SECYC(R ADDRESS 0032BF

syt o L L L T L L T L L Ll d b b dd itk msooewswees

200000
2C¢0000
Z000£2
2C004C
2C0040
2000C4
2G00D%
2C00C%
200040
2¢00C1
ZC000C
2C004C
400000

02CC00 C3C02Co»
060C00 CECOZ2Ce
QL 0C00 CECO2C»
CECCQQ CECOZC e
QECCO00 CECCZCo
QECCO0 CECO2C
0EQ0C00 CECO2C
DEOCOO0 CEQ02CH
0EOCOQ 0ECO2C
CEQ0C00Q- CECO2C
11CC00 C7G02Ce
09CC00 CAQQ2C
16406C40 15002C

CATA E7EBEY

XFRCUTA 200C0Q0 030000
XFRQUTA 2000E3 0£0CJ0
XFRGUTA 20004G 2E0000
XFRCUTA 2000£2 0EOQCOC
XFRCUTA ¢000C9 QE000C
XFRGUTA 2C0C4C OQEOQOOC
XFROUTA 200004 QEOGIQ
XFRCUTA 206C40 OE00QC
XFRCUTA 20007F 0E0020
XFRQUTA 206007 0E£000C
TRM DATA1COCCE 070006C
TESY $ R100005 000001
XFRIN 4006C0C 150080

LENGTH 0001E0
TIME CELAY 010000

€6002Ce
0Eco2Ce
0ECQ2Ce
0ECO2Ce
CECJ2Ce
QECO2Cy
QECO2ZCe
QECQ2Ce
CECOZCe
QECQ2Ce
C7002Ce
12¢02Ce
16C02Ce
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PRINTER TEST-OP

cESCRlPrcR ‘1--------0----.-----—o—-‘-------o----------—--—-----a---.-------n-.---.--—--..o---on.--.--..----...----

PAIN SPEC CHANNEL 3 10 10 RA 014740 MAIN ¥O0GS OGACCQO C IANC VAL 000C00 DATA E£7€8E9 LENGTH 0001EQ

A3D SPEC DUMMY REFERENCE AQJCRESS 014740 ADD TCGS €0CQO¢ MAX DISK SECVCR ADORESS 0032E8F TIKE CELAY 01000¢€C
DUMMY REF ADD INCREMENT 00000C .

CESCRIPTOR: 00€006 0C000C 0000CO 80000C OI4LECS 015088 C0Q0CO

(3EFCRE EXECUTIGN)

JEST STS130001 010CIC 01CC10« XFRCLTA 230080 010000 C2C010+ XFRCUTA 230G00 020C00 C30010e« XFRCUTA 230C00 030000 Q4CO1Qe
XFRIUTA 23C000 040C00 €5CCL0» XFROUTA 23C0C0 05000C 060010« XFROUTA 230000 06GC00 C70010+ XFROUTA 230C01 070000 08C010%,
XFRJUTA 230047 08CCO0 090C10+« XFRCUTA 230040 09000C 128010+ TESY § R100005 00CCQ8 120020+ XFRIN 430C00 120008 13C010» .
XFRIN - 430000 130C47 14C010« XFRIN ¢30000 140040 150010« XFRIN 430000 150C80 160010+ XFRIN 430600 160008 xrcnxo-?
XFRIN 4§30000 1700%C C10C1Qw ) '
DESCRIPTOR: OL4EDS 8C0890 00000C 80000C O14ECS 015988 €0C0CO

CAFTER EXECUTION) 8CCC80 DESIGNATED RESULY

0123656789-:--:?0ABCD€FGHIJKLHAO?QRSYUVRXVZ()33'(<&l:)1>0-\l
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PRINTER PRINT & SINGLE SPACE

QESCRIPTOR $l==m===messesseemmencmcccmasonocs
CHANNEL ¥
DUMMY REFERENCE ADCRESS 014740

MAIN SPEC
AJn  SPEC

CESCRIPTCR: 00C000 0C000C 00G0CO SEO000C Ol4EECS 015088 006000

ID 10

RA 0167540

DUMMY REF ADD INCREMENY 0C000C

(BEFORE EXECUTIONY)

CX23656789.$"v?tﬂECDEFGHIJKLHNGPCRSTUVNXYZ():2'

TEST ST$130001

XFROUTA
¥FROUTA
XFROUTA
XFROUTA
XFROUTA
XF ROUTA
XFRIUTA
XFROUTA
XFROUTA
XFROUTA
XFROUTA
XFRCUTA
XFROQUTA
XFROUTA
XFROUTA
XFROUTA
XF ROUTA
XFRIN

XFRIN

CCSCRIPTCR: €150B8 80CCB0 QCO0CO SEQ00C 014€08 015088 €0

CAFTER EXECUTIGON) 800080 DESIGNATED RESULY

0123656789.5'-o?tkBCCEFGH!JKLMNQPORSTUVUXYZ()83‘(<l)5!1>l-\l

230000
23C0F1
2300FS
23C0F9
230060
23600C1
2300CS
23¢0C9
230006
230008
23CO0E4
2300€8
230074
23004C
23C061
23007E
230001
$30000
430000

o1ac:ce
04G00C
OECQ00
0EGCO0
oeGcce
0EGO0Q
0ECCCO
Qgncoo
CETCOC
QeEccoo
0ECCO0
0ECCCO
QECCOO0
CEQCOO
QETcCeo
0ECCOC
CECGOO
070C00
12¢CC1
160C00

€10C10e
cS0C10w
CECCLOw
CEOCiOw
0E0Q10w
cECc1oe
CECCL0w
CECC10w
cEccLow
CEGC10w
CECCLCw
€E0010w
CEOC10w
0E0CLO0w
CECC10#
CECC10w
CECO10e
€B8CC10*
13CC10e
170C10w

XFROUTA
XFROUTA
XFROUTA
XFRGLTA
XFROUTA
XFROLT A
XFROLTA
AFRQLY A
XFRCUTA
XFROUTA
XFROUTA
XFROUTA
XFROUTA
XFRCUTA
XFROLTA
XFRGUTA
XFROLTA
XFROUTA
AFRIN

XFRIN

23C0SE
2300C0
23C0F2
2300F%
230048
230068
23100€2
23cace
2300C1
Z23C0C5
23C0C9
2300ES
23C0E9
23007¢C
23C0<0
23006C
Zicceo
230047
43C0C0
43CCCO

MAIN TOGS CACGOO0
TCGS €O0CCoQ

ADD

010000
05000¢C
0EQQOG
0E000G
CEGOOGC
0E0Q0Q
0€0006
gedcoc
0£0000
0g0d0cC
0E000O
0£00080
0E0Q0QOC
GEOOOO
CE00OC
QE000C
0g£000¢C
080000
130047
17008¢

(<23:71>0=\1

02G010+«
06C010
CECQO1O0.
0ECQ10

0EQQC1Qe

0EGCO10»
QECO10+
GECO1Qe
QEQJC10e
QECC10w
0ECO10#
0ECQ10»
CECO10»
CEQC10w
CECO10*
CECQL10w
0ECO10w
090010
140010
010010+

¢oeo

XFROUTA
XFRGUTA
XFRCUTA
XFRCUTA
XFRCUTA .
XFRCUTA
XFRCUTA
XFRCUTA
XFRCUTA
XFROUTA
XFRCUTA
XFRCUTA
XFRCUTA
XFROUTA
XFRGUTA
XFRCUTA
XFROUTA
XFRCUYA
XFRIN

230000
230000
2300F3
2300F7
230058
23006F
230083
2300C7
230002
230006
2300E2
2300E8
230040
2300Q7F
230054
23006€
23004F
230040C

- 4300008

C INC VAL 000C00
MAX OISK SECYCR AQORESS 00328F

02¢(00
06CC00
0ECC00
0E0CD0
0E0C00
CECCOO
CE0C00
020¢00
cectoo
CEQCO0
QECCO0
0ECCO0
CEC(00
0EQCO0
6EQLO0
0E06C00
0EQC00
090¢00
160840

DATA ETEBEY -

030010
CEQ03Q
CEQQ10
GECO1Qe
CFEQ010»
CECO10
CEQC10»
CECQ10
CECO10»
CECO10»
QEGCO10»
CEQO0L10 e
CEQ010»
CECO1Q
CEQOLC
CEGO10Q e
GEQJ10
GAQC10
150010

XFRCUTA 230C00
XFRCUTA 2300FC
XFRCUTA 210074
XFROUTA 230QF 8
XFRCUTA g30CSC
XFROUTA 23004E
XFRCUTA 2300CH
XFRCUTA 2303C8
XFRCUTA 230CC3
XFRCUTA 2300C7
XFRCUTA 2300&3
XFRCUTA 2300E7
XFRCUTA 2300S5¢C
XFRGUTA 230044
XFRCUTA 23005E
XFRGUTA 230073
TRN DATAL30C06
TEST § R100005
XFRIN 430000

030090
0E000C
0EQ000
0£0090
0EQ000Q
QE0QOQ
0EOCQC
0EJ000C
0£00Q90
gego0¢C
0E00Q00
CE00QQ
0EQ000C
0EQQCQO
0EJ00Q
0E00QC
QEQCQO0
000038
150080

LENGTH 0001ED
VIME CELAY 01000C

gsCoL0e
"GECO10e
CECO10e
QECO10e
QECOLOe
0ECO10"
CECOLQe
CECO10Qe
CECOLQe
0ECO10e
CECO10e
0ECCICe
0ECO10e
0ECO1Ce
GECO10e
0ECO10e
07C010e
120010+
166010
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DISK CARTRIDGE TEST-OP

SE SCR IP" R ’lo----c-----------——..----- pappspEnpnpnpnprpaeest I T TR R L L L L LD L L A LA b bl b hdaind e e L L L P T I Y L L L L Ll dd

RA 01474C HAIN.TGGS CACOCC C IaC VAL 000C00 CATA EVEBEY LENGTH 0001EQ
ADD SPEC DUHMY REFERENCE AQCRESS 014740 AOD TOGS 000000 MAX DISK SECTCR AODRESS Q032BF TINE CELAY 010000
DUMMY REF ADC INCREMENT 0CCCOC

MAIN SPEC CHANNEL S

CESCRIPTCR: 000000 00G000 00000Q 800006G C14E£C8 015088 G0COCO

(BEFORE EXECUTIOND

TEST SYS1S5C001 ClOC1A
XFROUTA 25C000 0400GCC
XFROUTA 25C047 08CCOOC
XFRIN 450000 130C47
XFRIN 450000 17QC94A

CESCRIPTOR: OL4EDE 804894 CCOO00 80000C 014ED8 015688 €QCO000

ID 1A

C10C1Ax
0S5CClAs
CGCO0LA
140C1 A~
C1CCLlAe

XFROUTA 250080 010000 02G01lA»
XFROUTA 25C0C0 050000 06001A»
XFROUTA 250040 090000 12C0L1A»
XFRIN 450000 140040 15001A»

CAFTER EXECUTIGN) 8CCCOC DESIGNATED RESULY

0123656789-S"o?'ASCDEFGﬂXJXLHNC?C&S?UUHXYZ()32'((&13/2>8=\!

XFROUTA 250000 020(00 C3001A* XFRCUTA 25000 0630000 64d0LAe
XFROUTA 250000 060C00 C7CO0LAs XFRCUTA 250001 070000 GaC01Ae
TEST § R10000S 00020 12C01As XFRIN 4500C0 120001 13C01Ae
XFRIN 450000 150080 36C01A« XFRIN 450CCC 160048 170014
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DISK CARTRIDGE READ-QP

DESCRIPTOR P P ettt D PSS L DL ARl Dl bede bt

MAIN SPEC CHANKEL S I9 1A RA 014740 MAIN TOGS 0ACQQO C INC vAL

ADD SPEC DUNMMY REFF=T CTGRESS 014740 ADD TCGS €O0CCQO
DUNMY REF aus .olelMENT 0C00GC

CESCRIPTOR: €0G000 00CCO00 00000C GO0000C O14ELS 015088 coCOoCo

(3EFORE EXECUTION)

TEST $TS150001 C1CCIA O1001A~ XFRCUTA 250000 010000 G20C1Ae XFROUTA £50000
XFROUTA 250000 04CCCO CSIC1A= XFROUTA 25C0CO 050000 056CO1Ae XFROUTA 250000
XFROUTA 250047 0BQ0CC C9CClA~ XFRCUTA 250040 090000 0AQO1As TEST S R100005
XFRIN 450000 OCCC47 CDOC1Ae XFRIN 45CCCO 0D004C OFCOl1Ae XFRIN 450000
XFRIN 450000 OFFCFC CFQC1Aw XFRIN 450000 QFFOFQ CFOOQ1As XFRIN 450000
XFRIN 45C000 CFFCFQ CFCClAe« XFRIN 45C0CO OFFOFC QFCO3Ae XFRIN ° 45000¢C
XFRIN 4S0C00 QFFCFO CFOO01Aw XFRIN 4500C0 OFFOFC OFCO1A» XFRIN 450CC0
XFRIN 450000 OFFCFG OFQCLA« XFRIN 45C000 OFFOFC OFCOl1A~ XFRIN 450000
XFRIN 450000 OFFCFO OFOCLA« XFRIN 45C0C0 OFFOFC OFCO1As XFRIN 450000
XFRIN £5C000 OFFCFC CFQCiA« XFRIN 4500C0 OFFOFC OFQ01A« XFRIN 450000
XFRIN 450000 OFFQFO CFCOXA~ XFRIN 45C0CO OFFOFO OFCOLlA+ XFRIN 450000
TRM DATA1S0006 0FO0C00 1S0CIAe XFRIN 450000 150080 16C02A= XFRIN 450000

0T SCRIPTCR: 015008 804C80 00000C Q0000C Ql4ELS 015088 €080¢0
CAFTER EXECUTION) 800080 DESIGNATED RESULT

00000600000000000808008C08C6000666000000CC0000000000000060CAGO

000€00

g2c¢(00
060€00Q
€0CC20
OFFC(FO
OFF(FO
OFFCF O
CFFCFO
OFFCFO
QFFCFO
OFFCFO
OFFCFO
160C40

DATA E7ESE?
XAX OISK SECYCR ADORESS CGO3IZEF

G3008%A»
G700 1A
CBOO1A
CFGO1As
CFCO1A
CFCOiA
CFCOLAw
CFQO1A»
CFCO1As
CFCOsAe
QFCOLAe
17C01Ar

XFRQUTA 2500C0
XFRCUTA 250CC1
XFRIN 450C0C
XFRIN 4500C0
XFRIN 450CQ0
XFRIN 450CC0O
XFRIN 450000
XFRIN 4500¢CC
XFRIN 450000
XFRIN 450600C
XFRIN 450000
AFRIN 4500C0

LENGTH 0001€0
TIME CELAY 010000

030C00 0¢COtAe
07000C G8COLAe
080001 QCCCQLA.
OFFOFQ QFCOlAe
OFFOFC CFCJIlAe
OFFOF0 CFCQlA.
OFFOFQ QFGOLlA~
OFFOFC OFCOLlAw
OFFOFQ QFGCU1lAe
OFFOFQC CFCOLlAe
OFFOFG QOFQGClAe
17008C QG1CO0LAr
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DISK CARTRIDGE WRITE-OP

CESCRIPTOR Jleme=eesecseccmsmersascsssmssosoes
CHANNEL S
DUMMY REFEREMNCE ACCRESS 01474C

PAIN SPEC
ADD SPEC

CESCRIPTCR: 00C000 0GCCO0 00000C 40000

10 1A

RA 014740

DUMMY REF ACC INCREMENT 000000

(BEFORE EXECUTION)

1EST STS15000%

XFROUTA
XFROUTA
XFROUTA
XFRAUTA
XFROUTA
XFROUTA
XFROUTA
XFROUTA
XFROUTA
XFROUTA
XFRIN

CESCRIPTO

250000
2SFOFO
25F0FQ
25F0F0Q
25F0F0
2SFCFO
2SFOFQ
2SFQFQ
25F0F0
250040
450C00

C10014A

04CC00
0ECGOO
0ECTQ0
ggcooc
0ECCo0
cECCO0
QECCOO0
ocgcacl
QECCOO
090000
16C040

01001A«

0SCCLAe
CECCLAr
QEQCLAw
Q0ZO0CLA~
CEOCLA
CEQGLlAw
CECCLlAw
CEQClAr
CECClAs
QAQCLAw
15CCLlAw

XFROUTA 250040
XFRCUTA 2500C0
XFROUTA 25FQF0
XFROUTA 2SFOQF0
XFROUTA 25F0F0
XFROUTA 2SFQFOQ
XFROUTA 25FQF3
XFROLYA 2SFJFO
XFROUTA 25F0F0
YRM DATA15C0C6
TEST S R100005
XFRIN 45C0C0

R3 015088 020C00 000000 400000 O14E0E

ADD

Q100040

0500040
QE000C
0€0000
0E000C
0E000QQ
0EQCOQ
CEdQQC
£cd0040
026000
000024
15008¢

C Ol4ECB 015088 000084

02C01As
06CO01AS
CECOLAN
QECO1Ar
QECO1LlAe
QECO1lA®
QECOLlA»
QECQL1As
CECQ1A»
Q7C01As
12C01A»
16C01A

015088 000080

PatpRpEp Y I X L LT E T L 2 L L ol i

MAIN YOGS QAGGOOQ
T0GS 00CQ00

XFROUTA
XFRCUTA
XFRCUTA
XFRCUTA
XFRCUTA
XFROUYA
XFRCUTA
XFRCUTA
XFRCUTA
XFRCUTA
XFRIN

XFRIN

LENGTH 0001EQ
YIKE OELAY 010000

250000
250080
ZSFCFQ
25FCFQ
ISFOFC
25FQF G
25FQ0FQ
25F0FQ
25FCFQ
250601
4500090
450000

€ INC VAL €00(€00
MAX DISK SECTCR ADDRESS 0032€f

c20C00
060€00
CEO0COO
0EQ(C00
0EQCOC
0E0CQO
0EC(00
cEQ(COO
0E0C0Q
e7¢<00
120401
160C40

DATA E7ESBEY

C3001As
CEQO 1A
CECOLA.
CECOl1AN
CECO%Ae
QECO LA
CECOLA
CECOlAs
CECO1A
C8C02A.
130014
17C0LAe

XFRCUTA
XFRCUTA
XFRGUTA
XFRCUTA
XFROUTA
XFRCUTA
XFROUTA
XFRCUTA
XFRCUTA
XFACUTA
XFRIN

XFRIN

2500C0
2sfFCrC
S5F0F 0
25FQFC
<SFOFQ
25FCFQ
ZSFOFOQ
¢SFCFQ
25F0FQ
¢50C47
4500¢0
450000

030000’
0£0000
0€0000
0€004¢C
0£0000
oeoo0o0cC
0EQCOC
0E000C
0EQQOC
0830000
130047
170000

0eCOLAe
CGECOLAe
QEQOLAe
QECOLAe
QECQlAs
QEZOLAe
QEQCQLAe.
CECOLAe
QGECOLlAe
09CQL A
140014
01008 A
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ATl No: 61201

i ADVANCE

= & (& D ¥ i as Date: 2-13-76

Burroughs . TECHNICAL Pose 1 of
Field Engineering T INFORMATI_ON (ATH)

Originator:  TIO- Santa Barhara Product _B1700 Disk Cartridge Cont-T1

Yitle: 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-II) 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=-1IT
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 LO06
cylinders at 2200 BPI while the DCC-II provides for the attachment of
from one to four drives with a capacity of _h06 cylinders at 44500 BPI in
addition to those handled by DCC-I, ]

9yfi-32 wurg DCC 3

Operational Functions

Address Search (DCC-I or pce-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,K this is the address of the next sector to be read,
For a Burroughs Write, 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,

¥hen both types of synchronization bhave been obtained, the control
compares the sector address with the address for which the control
4s 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 6 an error in data field
length or in LPC of a sector actually read is detected and reported,
preventing use of ecrroncous data, In Burroughs Write, such detection
does not _occur), . ' :
F.E. Dist.

Code 1313
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Addfess Compare

DCC~I will accept a single address compare, and will then read or
write, 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-II Onlvy),

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

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

Under these conditions, DCC-II 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=1,

By means of a Test Status Command, the I/O 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 1n1t1ated 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-T Only),

DCC-X, in addition to the Write Initialize operation 6 performs the
Write Next Sector operation, Upon receiving this operatlon DCC-I
writes the-sector following the next sector pulse, on the current
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,
Vriting bcglns as soon as possible following recelpt of the first
bufferload, Response to the control's request for the second buffer-
Joad 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,

Psrinted in U, S, America
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Write Next Sector operation is provided for maintecnance purposcs,
In general the operation is not appropriate for sof tware use
as the scctor written cannot be predetermined, )

No equiﬁalent of the Write Next Sector operation is provided on’
DCC-I1I,

Burroughs Read,

The usual method of reading from the disk cartridge is called
the "Hurroughs 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, When the required address is detected, the data
from that sector is read into the first data buffer, The centrol
then signals the systcem to empty that buf'fer 6 and concurrvently
begins searching for the next higher numbered =ecctor, While

this should be the following sectorv, the control does not check
for position on disk,

If 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 cxists
by returning a result status with Bit 17=0, This leaves the
operation in tlhe 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 bceen made available and

the sector is again in position, DCC-II will wait indetinitely,
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 required for
each sector 6 as the sector to sector transition is not bil-
continuous. . Reading is completecly disabled for a fixed time
following a sector pulse,6 preventing faulty bit synchronization
during this sector-to-sector transition, Reading is then en-
abled for the purpose of bit synchronization of the disk cartridge
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 correet bit
synchronization and the search for the sync byte is begun, This
procedure is performed for ecach sector, regardless of whether
bit synchronization or data synchronization had been achicved

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

Time from scector pulsce 28-32 : 28-32 - i
to start of bit syn- i
chronization, }
Time from stact of bit 64-96 _ 28 :
synchronization to
.start of sync search
Total-Time from sector 92-128 1 . 50-60 d
pulsc to start of sync !
search :

Ir, during the search for the sync byte a one byte, is derected
which is not part of a correct sync pattern, an ccror has occurred
becausc either a one bit has been picked up in the preamble  or

the sync byte has been missed, If the sync bLyte lLas been missed,
DCC-T continues to search into the 180 bytes of data for the sync
byte and will bypass any number of one bits and will accepl a data
byte of the bit pattern of the sync byte, To recduce the probability
of false sync after missing the symc byte, DCC~-1J abandons synce
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 0 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-IT,

Test (DCC-I or DCC-ITI

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

Vvariants on the Test opcration allow the software to be notified
when the Ready/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-X.)

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 by Seek Status Flip-Flop

This condition occurs when the Seek Status flip-flop is set and
the queue contains no operation 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 seeck 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, 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 rescl the Seek
Status flip-flops by a Read Absolute or Read Next Sector opevation,

I/O ﬁescrintor Operation

Read E] [Reail !l [C00M. V., ieewununeees I 1 Ellct

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

01 Undefined

10 Read Absolute

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

$333

g

0...3 Unit number

Printed in U, S, America
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e [E] =) [ [0V, e o) A 1 [

¥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,

2333

&

2&1189

00 VWrite data as described

o1
10

Undefined
¥rite Initialize

11 Write Next Sector (DCC-I
. ¥Write Initialize (DCC-II

00003

Unit number

(111 TR

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

Note

Note

Test

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

‘s This operation is not recognized by DCC-I 6 but is
recognized by DCC-II,

lE}

Rs AT \[Toovwe, . ... —UU |

Test the drive and the control for the following conditions:

1,
2,
3.

j =3 O\ &

P

o

Drive Ready

Write Lockout

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

Seek Status flip-flop set

Position settled (drive not seeking)

Control identification

Drive presence and type

000
100
010

110
XX1

Store result unconditionally

Store result only if Ready; otherwise continue linking
Store result only if present and Not Ready; otherwise
continue linking

Undefined -, .

Pause four milliseconds before fetching the next I/O
descriptor, Do not store result, Ignore unit designation.
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Notes: DCC-I does not recognize Vv, and returns a result
with bit #17=1 in all cases except Pause, in which
bit #17=0,

DCC-II recognizes VV  and returns a result with bit
#17=0 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 - operatjon not performed or not completed
(211 operations) j

L, Parity error (Burroughs Read) '

5. Reserved

6. Memory parity error (Burroughs Write, Write Initialize)
(software generated) ¢@7 (o8 Fe, L0 S E e

7. Write lockout - opcration not performed (Buvroughs Write,
Write Initialize, Test)
8,9,10% Unit ID (A1l operations except Pause) (Field changeable)

8 9 10
X X 0 Not present
0 (¢] 1 32 Sectors, 203 Cylinders -
Y 1 1 _ 32 Sectors, 406 Cylinders e
S 1 1 6’. Sectors, 406 Cyl inders —-—CUIE T
- 1 O : 1 ) . e - ,',,‘{ftyut_: ‘M-,'
. ¥
{ —Present
LO6 Cylinders
| 64 Scctors

11, Sector Address Error*¥* (DCC-II only)
12, IJllegal Address §any read or write)
or) Seck Incomplete (Any operation except Pause)
or Addre;s Coincidence Not Achieved (Burroughs Read, Burroughs
¥rite . n —
13, Not Sccking (Test) (Position Settled) &g%;w%;;§T7?f73f)‘ Pos sétt] Tos
14, Reserved L
15. Seek Status flip-flop set (Test)  S€<™"G-
16, Reserved
17,' Opceration CompleteX*¥
18-24_, Control ID = 0011800 gnoex) (Test)
= ooq%glo DCC-II) (Test)
#Bit #2 is also set on any operation for which bit #10=0 i c,
unit not present,

.
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¥XDCC-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-II include use of an I/0
Base-JTI, Information pertaining to conversion and re-conversion
of I/0 Bases is available in the F, E, Feature/Modification
Installation Manual K6 section Bl, page 4-5,

Printed in U, S, America
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ERIPHERAL AND CONTRCL ANALYSIS PROGRAM -
—————T ¢ . wg C’6 gnm‘ v \ '4\‘ Xb
- \ XX
&b
“FOR TRAINING USE ONLYT AN A
,.——-‘ﬁ“;‘:i-“;'—-n-—p—---ccoc ) o (% (/a
: | ey
GENERAL DESCRIPTION i

THIS PROGRAM IS INTENDED TO PROVIDE A MEANS OF VERIFYING CORRECY
OPERATION OF THE B1700 SCFT 1/0 CONTROLS, CF EXERCISING SPECIFIC
OPERATIONS ON I/0 DEVICES, AND TO AID IN GENERAL DEBUGGING OF

I1/0 BY PROVICING A LARGE NUMBER OF OPTICNS FOR THE USER'S SELECTION.

pCAP_O INGLE LINE CONTROLS NOR _ANY DATA COMM DFEVICES.

YHIS PROGRAM REQUIRES THE MANUAL INSERTICN OF DESCRIPTCR
PARAMETERS (CP CODES» FILE ADORESSESs, PROGRAM TOGGLES» ETC).
ANALYSIS OF RESULT STATUS INFORMATION IS THE RESPONSIBILITY 0F THE
USER. IT IS ADVISED THAT THE 31700 FIELD TECH MANUAL FOR ANY

* PARTICULAR SOFT CGONTROL OR SUBSYSTEM BE USED IN CONJUNCTICN WITH
THIS PROGRAM. ’
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PROGRAM LOADING --‘---‘.-------------‘---‘---------T------—--‘-'.----‘---

0. CHECK TO INSURE THAT THE CASSETTE TAPE NUMBER AND REVISION
MATCH THE CT=(NUMBER) AND REVISION PRINTED ON THE LISTING
UNDER THE PROGRAM TITLE.

1. PLACE CASSCTTE TAPE OF THIS PRCGRAM IN CASSETTE READER.

2. MAXE SURE CASSCYTE IS AT BOT AND BOT LIGHT IS ON.

3. TURN MODE SWITCH C(UNDER RUN LIGHT) TO TAPE.

4. TURN REGISTER SELECT SWITCH C(UNDER STATE LIGHT) TO
POSITICN 2.

5. PRESS CLEAR.

6. PRESS START.

7. WHEN TAPE STOPS CHECK THE FOLLOWING REGISTERS

LR EQL HEX AAAAAA (GOOD TAPE LOAD TO THIS POINT).
X EQL THE LAST & DIGITS CF THE CT-(NUMBER) IN HEX.
Y EQL THE LAST & DIGITS OF THE T-(NUMBER) IN HEX.
T EQL THE REVISION LETTERS OF THE CT-(NUMBER) IN ESCOIC.
L EQL THE REVISION LETTERS OF THE _ J=(NUMBER) IN £3CDIC.

8. TURN MODE SWITCH TO RUN. / )

9. PRESS START. AN

10. IF THE TAPE HALTS RITH LR HEX 000011 YCU HAVE A 8AD TAPE.

11. IF THE TAPE HALTS WITH LR HEX t0000F THE PROGRAM IS
OPERATIONAL WITH ALL REGISTERS INITIALIZED AND IS
IN A STATE REACY TQ ACCEPY OPERATIONAL PARAMETERS.

;Q‘;KY" ¥ o1
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?ROGRAM USE . O OWBTBMUNBD BN S RO OO BD BN BN AN D B CTARDPAVRCR I RNONETaATECTaeaemn

THE SE RE XeYrT2L ) ARE USED
1/0 CONTROL» PARAMETERS FOR 1/0 OESCRIPIOR SUILDING, 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 SHITCH TO DISPLAY THE REGISTER WANTED. SETTING THE DESIRED
CONSOLE SWITCHES» AND PUSHING LOAD. INFORMATION FOR UP TO 4 [/0
OPERAYIONS (JESERILLIRS) AND DATA FGR ONE PROGRAM DATA SUFFER CAN
_BE SPECIFIED. TJHESE SPEC[FICKTIONJigLLS—ARgﬁgl!lggg_lﬂlg__ -
MAIN SPECIFICATIONS, ADDITICNAL SPECIFICATITNS. AND

"DATA SPECIFICATIONS.

NOTE:  HALT CODES AND CTHER VALUES ENCLOSED BY THE SYM3CL 2 ARE IN
HEXADECIMAL FCRMAT. FOR EXAMPLE, "LR = @ 10000F &7 MEANS THE - .
CONSOLE LIGHTS WILL SHOW THE BINARY VALUE: g S

Ve At S /
0001 0000 ©0000 O00O0OC 0000 1111
WHEN LR IS DISPLAYED.
THE USER SHOULD ALSO NOTE THE DIFFERENT BIT-NUMBERING
CONVENTIONS EMPLOYED.
THE FIRST LINE BELOW IS THE  SOFTWARE  CONVENTION
THE NEXT LINE BELOW IS THE  HARDWARE  CONVENTION
MSB LS8

soffiee0 1 2 3 & S & 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
fodwer-23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 4 03 02 01 20
] -1 ’ i | |

THIS LISTING USES THE SOFTWARE CONVENTION.

~—
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SPECIFICATIONS HALTS ====mee=css=esacesesecc-scescessmmomoooccmcconona-
;7 e

e

MAIN SPECIFICATION HALT P
- /9

LR = Q@ NOOOQF 3 N = 12,3, OR 4.
MAIN SPECIFICATICNS MAY SE MADE FOR

DESCRIPTOR #N. MAIN SPECIFICATION HALT
LR = a 10000F 3 CAN 8% REACHED ANY TIME BY

PUSHING (HALT)» CLEAR., START.

~
[

ADDITIONAL S°P H LY e

LR = @ NOOQ;E_: N = 1,253, OR 4.
ADDITIONAL SPECIFICATIONS MAY BE MADE FOR

DESCRIPTOR #Ne

DATA SPECIFICATICN HALT

LR = 3 00C000D Q2 DATA SPECIFICATICNS FOR THE PROGRAM DATA
- BUFFER MAY BE MADE.

NOTE: ANYﬂﬁﬁﬁlSTERwﬁQI<LDADFQ,DHBI THESE HAL TS WILL D££AULT ITS
CURRENT CONTENTS AS THE VALUEL THE PRCGRAM USES. l£~1ﬂ5~U§ER

WARE OF A MISTAKE OR OMISSION MADE IN AW?R‘VIU.i

IS5 A
SPECIFICAJIﬂﬁwﬂi&l«a&4L£~LﬂAﬂiNﬁw£ABAM£l£B§WQﬁﬁlhﬁwl
NG PROCEDURE CAN 8E

CURRENT SPECIFICATION HAITe ThE FOLICKI!
ECIEICATIONS (OTHERWISE LOST &Y

USED 7O SAVE CURRFNT .SP
TCLEAR/START) AND RETURN 1O THE PREVIGUS, INCCRRECT

’KPECXFICAIIDN HALT :
ikcouPLErE LOADING OF ALL CURRENT SPECIFICATIONS

t:E%g;éﬁ‘THE LP REGISTER T0 <2008
USH START

THE CURRENT SPECIFICATIONS WILL BE STORED AND THE PROGRAM
WILL RETURN TO MAIN SPECIFICATIGN HALT, LR = 3 1C000F 3.
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 GIYEN AFTER THIS
SECTION. THIS SECTION PROVIDES AN OVERVIEW AND EXAMPLES OF RUNNING
PCAP.

(e . L L X L R R R R R R R R R R R LR R R R R R R h R R R e A R T

A. AFYER ALL SPECIFICATIONS HAVE BEEN MADE, PUSHING STARY WILL FIRST
CAYSE THE PROGRAM TO EXECUTE ODESCRIPTOR 21. .

B. AFTER THE PROGRAM IS FINISHED WITH DESCRIPTOR #1 (OR ANY OTHER
DESCRIPTOR)s AND IF ADOCITIONAL TOGGLES HAVE 3EEN SET TO NEXT EXECUTE
A DIFFERENY DESCRIPTCRs THE PROGRAM DESCRIPTOR COUNT wWwILL BE
CHANGED TO THE NEXT DESCRIPTOR. IF NO ADDITIONAL TOGGLES FGR

“NEXT DESCRIPTOR™ HAYE 3EEN SET» THE DESCRIPTCOR COUNT WILL NOGT
BE CHANGED. 6 Aer— samedercs/pre

C. THE PROGRAM wILL THEN EXAMINE _CC(3), 1T
SHW{THCH, TO CEZTERMINE IF THE USER WISHES

HE CONSGIE INTFRRUPT
TO CONTINUE. ‘

IF CC(3) 1S SET THE PROGRAM wILL GRANCH TO THE MAIN SPECI-
FICATION HALT FOR PTOR #1. THE -USER CAN THEN CHANGE ANY
SPECIFICATIONS HE SESIRES AND REPEAT THE PROCESS (RETURN TO AJ).

IF CC(3) IS OFF THE PROGRAM WILL FXECUTE THE DESCRIPYOR,
ilﬂﬁl£&4£ﬂvﬂi.IHE‘ﬁRﬂGRAM DESCRIPTOR COUNT AND CONTINUE (RETURN
TO Be.) UNTIL THE USER STOPS THE PROGRAM.

IF_THE CONTROL DR PRAGRAM HANGS, THE USER MAY SYILL GFY & JRACE OF

"THE OPERATION TQ THAT POINT 8Y DOING THE FOLLOWING:
PUSH HALT
PUSH CLEAR : _
LOAD THE A REGISTER ®ITH 20000203
PUSH START

THE TRACE WILL BE PRINTED AND THE PROGRAM WILL GO TO THE MAIN
SPECIFICATION HALTY FGR DESCRIPTOR #1.

JHIS PROCEDURE ASSUMES THE PRINTER IS OPERATIONAL AND TRANSACTIONS
WERE STORED.
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-------——-—-—-----v---—---——-—-‘ér;;;;;z}-n :'W_Z cwmwocanw - e amm
= .
m“** X = CONTROL ID: THE 7 BIT IDENTIFICATION CODE (SEE BELOW) IS LOADED
fm RIGHT JUSTIFIED IN X. A PARTICULAR CHANNEL MAY 8¢
SPECIFIED . IN THE 4 MS8 OF X. R

2qkihs PRI T
246k ¥ = OP_ CODE: OPERATION CONTRGL IS T0 PERFORM (SEE BELOW)e REFER 1O
‘“f“‘? 1 TECH MANUAL FOR COMPLETE EXPLANATION.

,r“ir

ﬁf’{,ﬁ,k = "FILE ADDRESS: THE C FIELD IN THE /0 DESCRIPTOR.
L = MAIN TOGGLES: SEE BELOW. oP7 s
BR= € FIELD INCREMENT VALUE. 2/ addbescof Divk
LR= MAIN SPECIFICATION HALT CODE. poooo F
oof “FA= DATA: WHEN PRQGRAM DATA BUFFER IS NOT USED. !
FL= DATA LENGTH: NUMBER OF BITS_READ INTO CR WRITIEN EROM PRGGRAM

DAYA BUFFER (SEE ALSO, "SPECIAL INFORMATION
FOR CISK OPERATION® BELONW).

MAIN TOGGLES

+ LC0) = HALT TO LOAD ADDITIONAL SPECIFICATICONS FOR THIS DESCRIPTOR.
+ L)) = HALT TO LOAD MAIN SPECIFICATIONS FOR THE NEXT DESCRIPTCR.
(THE FOLLOWING SEQUENCE IS OBSERVED: DESC.#1--DESC.22--
DESC.#3-=DESC.44~=DESC.21=-=CTC.)
« L€2) = HALT BEFCRE EXECUTING THE CESCRIPTICR(S) TO SPECIFY DATA FOR
' PROGRAM DATA BUFFER. THIS TOGGLE NEED BE SET ONLY ONCE
IN ANY MAIN SPECIFICATION HALT TO REACH DATA SPECIFCATION
HALT.
THESE TOGGLES (+) ARE RESET BY THE PROGRAM ONCE USED.
LC3) = USE THE FA REGISTER (GR THE AREA WHERT FA IS STORED) FOR
WRITE DATA (OR AS A READ DATA BUFFER). WHEN L(3) IS RESET
THE PROGRAM DATA BUFFER IS USED.
—==.LC4) = TRACE ECUTION OF THIS-DESCRI2TINS ONLINF PRINTER AFJER -

EXEC SEE "I1/0 EXCHANGE INFORMATION®
BELOW FOR MEANINGS OF TRANSACTICNS RELEVENT 7O TRACE. SEE
DIAGNOSTIC DRIVER LISTED BELOW FOR FORMAT OF TRACE.
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THE TRACE 1S STORED IN THE REMAINING FREE MEMORY AROVE THE
PROGRAM DATA BUFFER. ON MACHINES WITH SMALL S-MEMORIES,
A VERY LARGE CATA LENGTH MAY PRGHISIT STORING AND PRINTING
A FULL TRACE.

L(5) = ERINT PROGRAM DATA BUFFER LN HEX AFTER EXECUTION OF THIS
_ CESCRIPTOR TERMINATES (AFTER TRACE IF ANY).
L(6) = PRINT PROGRAM DATA BUFFER IN EBCDIC.

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

L(7) = SINGLE STEP EXECUTION OF THIS DESCRIPTOR HALTING AFTER EACH
TRANSACTION HWITH:
X=COMMAND ACTIVE
Y=RESPONSE COMPIETE -
T=RESPONSE COMPLETE OF & TEST STATUS
L(8) = SINGLE STEP EXECUTION GF THIS DESCRIPTOR ONCE SERVICE REGUEST
MAS GCCURRED. MAIN TCGGLE L(7) TAKES PRECEDENCE WwHEN SET.
L(9) = DELAY BEFORE ANSWERING SERVICE REGQUEST. MAIN TOGGLE L(0)

MUST ALSO 8E SET TOztOAD TIME DELAY AMCUNT. DEFAULT IS

3019‘““22. Vel ;/“ﬂ’ /Qf)(en»u»,..,‘ !
LC10)= DONT HALY fOR BAD RrFrQFNPF ADDRESS BETURNED FROM THE CONTROL

=+ (11)= COMPARE DATA (SEE "COMPARING DATAT™ BELOW).
’—# -

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

wxl (14)= HALT WITH RESULT STATUS IN T fOR THE CONDIVION SPECIFIED BY
o MAIN TOGGLES LU17)» L(18). MAIN TOGGLE L(O0) MUST ALSD BE
SET TO DESIGNATE RESULT. DEFAULT 1S 38000803,

[EEEE] THE SETTING CF MAIN TOGGLE L(13) IS OSSERVED INDEPENDENTLY OF
MAIN TOGGLE L(14).

~ *+L(15)= PRINT THE TRALF OF THIS DESCRIPTOR'S EXECUTICN FOR THE
CONDITION SPECIFIED BY MAIN TOGGLES LL17)s L(i8).
*«L(16)= RE-EXECUTE THIS DESCRIPICICIGNORE ADDITIONAL TOGGLES FOR
- EXECUTING THE NEXT DFSCRIPTIR) FOR THE CONDITION
SPECIFIED BY MAIN TOGGLES L(17)», LC18).
—~ w2l (17)e LCIBY —

-00fRESULL_SLAIHSﬂHﬂgnéfﬁék TO OESIGNATED RESULT.
- =01 RESULT STATUS TO DESIGNATED RESULT.
- =10 RESULT STATUS _ANDED WITH - DESIGNATED RESULT NOT ZFBRO..

=11 RESULT STATUS BITS QOFF_FOR ALL CORRESPONDING 1-8ITS IN
DESIGNATED RESULT.
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THESE TOGGLES (%) ARE EXAMINED ONLY IF THE OPERATION ACHEIVES
NORMAL TERMINAT ION.

THE FOLLCWING MEANING APPLIES ONLY TO DISK CARTRIDGE:

L(19)= é;lmﬂfméYNC ANDWELgLu#QQR%$$~&ALAWEQR_INDEX WRITE, PROGRAM
LE22% SE55ATA BUFFER NOT EFFECTED. DATA FIELD LENGTH SET BY

PROGRAM. A

JHE FOLLOWING MEANINGS APPLY ONLY TO DISK CARTRIDGE. PACK OR FILES®
L(20)= AFTER EXECUTION OF DESCRIPTOR, INCREMENT THE FILE ADDRESS
(C FIELD OF DESCRIPTOR) B8Y THE VALUE IN BR IF BR NEQ O
OR BY 1 IF ThE VALUE IS5 O.
L(21)= IF MAIN TOGGLE L(20) IS SET» CHECKX THZ INCREMENTED FILE
- ADDRESS ASAINST THE SPECIFIED MAXIMUM FILE ADDRESS AND
‘“HALT THE PROGRAM IF IT EXCEEDS THE MAKIMUM. MALN TOGSLE
LCC) MUST ALSO BE SET TO LCAD MAXIMUM FILE ADORESS
DEFAULT IS DECIMAL 12991. WHEN MAIN TOGGLE L(20) IS SETY
AND MAIN TOGGLE L(21) IS RESETs THE PROGRAM WItL CLEAR
THE FILE ADDRESS 10 20000003 WHEN THE MAXIMUM IS EXCEEDED .
L(22)= IF DPERATION SHOULD REPORT 2ND OP COMPLETE 3UT IT IS NGTY
REPORTED» HALT THE PROGRAM WITH AN ERROR CGDE IN LR.
1F MAIN TOGGLE L(22) IS RESET THE PROGRAM WILL .
RE-EXECUTE THIS DESCRIPTOR (OP NOT TEST OR PAUSE)
o~ UNTIL EXPECTED 2ND OP COMPLETE 1S REPORTED.
P
/" THE FOLLOWING MEANINGS APPLY ONLY 10 READER-SORJER:
/ L9z HALT ON TOO LATE TO POCKET SELECT.

! [NOIEZ THE PROGRAM LOOPS 7O EXECUTE A READ OPERATION FOR- EACH

5 SUCCESSIVE DOCUMET. THIS LOGP BY=PASSES ADOITIONAL TCGGLES

FOR EXECUTING THE NEXT DESCRIPTOR UNTIL TERMINATE LINKING IS
REPORTED IN RCSULT STATUS, TOO LATE TO POCKET SELECT ICCURS»

OR WHENEVER READ OPERATION DOES NOT ACHIEVE NORMAL TERMINATION.

L(20)= USE THE VALUE IN BR (16 LS8) FOR DOCUMENT COUNT. IF THE VALUE
} ' IS © (IS DOMN-COUNTED TO 0)s SET THE HALT FEEDER VARIANT
\ IN THE READ OP. DECREMENT THE VALUE BY 1 WHEN EACH READ
s 0P 1S EXECUTED. THE ORIGINAL VALUE LOADED IN BR IS
% REGAINED AFTER ANY OF THE CONDITIONS NOTED ABOVE.
| L(212= DELAY (TIME DELAY AMDUNTIMILLISECONDS BEFORE ANSWERING
| == """00CKET SELECT REQUEST. MAIN TOGGLE L(0) KUST ALSO

BE SET 10 LCAD TIME DELAY AMOUNT. DEFAULT IS 30100003 =
| : ABOUT 1 MINUTE.
| L(22)= IF MAIN TOGGLE L(20) IS RESET, INCREMENT THE CONTENTS oF
‘ e N IHE DESCRIPTOR'S C FIELD AFTER A READ OP 8Y THE VALUE

i IN BR. IF THE VALUE IN BR=0» AN INCREMENT OF 20200003

\ IS USED.
\\ L€23)= If MAIN TOGGLE L(22) IS RESET,» USE THE 4TH BYTE OF DATA
N =22 "—"" JRANSFERRED 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 emmmmmmeceemmmesssesmmmesScesssse-sesssssoccoSSssooo-

n——

TH NT TC A CONTROL IS ASSUMED TO BE MERELY
ERN; A POINTER TO THZ I/0 DESCRIPTOR (THE "REAL™ REFERENCE

ADDRESS) IS MAINTAINED INTERNALLY 8Y THE PROGRAM. THE USER MAY

LOAD ANY BIT PATTERN IN FA DURING AN ADDITIONAL SPECIFICATION HALT.
ALSO., AN INCREMENT VALUE MAY BE LOACED IN FB. EACH TIME THAT
DESCRIPTCR IS EXECUTEDs, THE "DUMMY® REFERENCE ADDRESS IS INCREMENTED
BY THIS VALUE CIT IS INITIALLY DELFAULTED 1O 230000003).

ADDITIONAL SPECIFICATIONS . Nooo FE
/’_s"“'&———-—_—‘: —— — e
X = DATA ADGRESS: JHE A FIELD OF THE DESCRIPTOR (DISPLAY ONLY).

Y = OESIGNATEC RESULT (DEFAULT GIVEN, LOAD DESIRED VAIUF),
. p———— T o .

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

—— ——

L = ADDITIONAL TOGGLES: SEE BELOA.
_BR=_ TIME DELAY AMOUNT (DEFA 0AD DESIRED VALUE).
_LR= ADDITIONAL SPECIFICATION HALT CODE. Voeoe FF

FA= DUMMY REFERENCE ADDRESS SENT TO CONTROL L&pAD DESIRED VALUE)
SEE "REFERENCE ADDRESS™ BELOH. T —

FB= DUMMY INCREMENT (LOAD DESIRED VALUE).

TAS= REAL REFERENCE ADORESS YSED BY PROGRAM.

ADDITIONAL TOGGLES

Snb

0001 EXECUTE DESCRIPTOR #1 AFTER THIS DESCRIPTOR.

0010 EXECUTE DESCRIPTOR #2 AFTER THIS DESCRIPTOR. *%éﬁg;(%rf
0011 EXECUTE CESCRIPTOR #3 AFTER THIS DESCRIPTOR. o/
0100 EXECUTE DESCRIPTOR ¢4 AFTER THIS DESCRIPTOR.

THIS DESCRIPTOR WILL BE EXECUTED NEXT IF ANY OTHER VALUE THAN
1,2+3» OR & [S LODADED.

" AGDITIONAL SERVICE REQUEST CPTIONS

L(4) = USE TIME DELAY AMOUNT TO LIMIT THE AMOUNT OF TIME THE
THE PROGRAM WILL WAIT FCR SERVICE REQUEST TO OCCUR. WHEN
ADDITIONAL TOGGLE L(4) IS RESET. THE PRNGRAM WILL WAIT
UP TO 15 SECONDS (120 SECONDS FOR SPO) FOR SERVICE
REQUEST. FAILURE TD RECEIVE SERVECE REQUEST AFTER wAITING
MAXIMUM AMCUNT OF TIME CCNSTITUTES A SERVICE REQUESY
TIME OUT.
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EXECUTE THIS DESCRIPTOR FCX SERVICE REQUEST TIME OUT,
IF ACDITIONAL TOGGLE L(S) IS RESET, THE PROGRAM WILL

HALT WITH AN ERROR CODE FOR A SERVICE REQUEST TIME OurT.

L(5) = RE~-

ADDITIONAL SINGLE STEP OPTYIONS

L(6) = SINGLE STEP EXECUTION CF THIS DESCRIPTOR
FRCM STATUS COUNT I TRANSACTION
THRU STATUS COUNT & 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 CCOUNT 13 TRANSACTION(S).

L{14)= SINGLE STE® EXECUTICN CF THIS DESCRIPTOR
FOR STATUS COUNY 14 TRANSACTICN(S).

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

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

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

L(18)= SINGLE STEP EXECUTION OF THIS DESCRIPTCR
FROM 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)= DONY STORE TRANSACTIONS FOR TRACE. TRACE WILL NOT BE _
AVAILABLE. WHEN ADDITIONAL TCGGLE L(23) IS RESET,

TRANSACTIONS WITH A CONTROL ARE STORED FOR PRINTING
WHENEVER A TRACE IS RECUESTED. THIS TOGGLE MAY NEED 1O
BE SET WHEN CERTAIN ERRORS (ACCEZSS ERRORS», TOO LATE 710
POCKET SELECT, £TC.) REQUIRE GREATER SPEED IN THE
TRANSFER OF DATA.

L E X R L L R L L B A A A R B L I A E AL L DL EELE LT L XX Y LYY Y XYy Y ey YL RXrE BB R Y ¥ B R LK X L 2 J
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DATA §e£gxg;CArxoﬂs
X.=

Y

———

L

[}

LR=

DATA DR RANCOM BIT STRING.

P,

CASSEITIE DATA MASK
CAS

DATA OPTION TOGGLES: SEE BELOW.

1200000D3

FA=

OATA OPTION TOGGLES

L¢0)

INITIAL OR CURRENT POINTER WITHIN PROGRAM DATA 3UFFER.

= FILL PROGRAM DATA BUFFER AS SPECIFIED 8Y LF.

I§§EE§ ONLY THCSE GPTIONS WITH DATA OPTION TOGGLE L(O) SET CAN B
SED IN COMPARING DATA. DATA OPTION TOGGLES L(0)» L(1) THRY
L(S)s AND L (B) ARE MUTUALLY E£XCLUSIVE.

FAD CONSOLE CASSEILE INTC PROGRAM DATA BUFFFR UNTIL

£

EN

MICRC 0022 (CASSETTE STQP) GCR WHEN 18C BYTES HAVE Bt

USE 16 RIGHI=-MOST gITS CF

£ RE TE..
Y _AS MASX TO BE EQRIWITH EACH

16 SITS READ FROM CASSEYIE.
1E_DATA OPTION TOGGLE L(3)

16 8ITS READ FROM CASSETTF.

¥ _LQ1) = RE
_READ.

L(2) = ADD CHECK CHARAC

gLéw” L(3) =

) eé}

%%W " ata) =
Les) =
L(6)

= WRITE THE 24 BITS IN X I

FORWARD CIRECTION AT

DATA AND ADDRESS ARE

START TO WRITE CATA.

LR=200000D3 FOR NEXT
EITHER LOAD
LR=230000002 T3 STOP NRITING DATA.

ADLCRESS.

DO 'NOT STOP C&ééLllEﬂA£L£R~L&OmBYTF§ 4AVE BEEN READ.

NTO PROGRAM DATA BUFFER. WRITE
THE MEMORY ADDRESS IN FA. DEFAU

)

Is SET», ROTATE MASK 3Y 1 FOR EACH

e e se————

IN
LT

GIVEN - LOAD DESIRED VALUES. PUSH

PROGRAM WILL HALT AFTER WRITE W
24 BITS OF DATA AND NEw MEMCRY

[TH

DZSIRED VALUES TO CONTINUE O0R StT

PUSH START.

MIN

W PROGRAM DATA BUFFER

0 BYTES.
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-~

Fill PROGRAM DATA BUFFER WITHS

LF = 0000 THREE 64=-CHARACTER ESCDIC SETS FOLLONWED 8Y 3403

LF = 0001 FOUR 4B-CHARACTER €BCDIC SETS FOLLOWED 8Y 3u404d.

LF = 0010 TWELVE 16-CHARACTER EBCOIC SETS FOLLOWED BY 34043.

LF = 0011 TAO 96=CHARACTER EBCDIC SETS FOLLOWED 38Y 340a.

LF = 0100 FOUR 43-CHARACTER FORTRAN SETS FOLLOWED BY 2404

LfF = 0101 FOUR &48-CHARACTER BS00 SETS FOLLOWED B8Y a340a.

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

LF = 0111 UNASSIGANED =~ PROGRAM DATA BUFFER WILL HAVE 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 TYHE RIGHT=MOST 16 BITS IN X REPEATED FOR MAXIMUM,

sx«lF = 1010 ROTATING H54=~CHARACTER EBCODIC SET STARTING WwITH CHARACTER
IN 8158 OF X» GENERATED FOR DATA LENGTH CF LESC. #1.
(1 CHARACTER ROTVTATION OCCURS SETWEEN EACH EXZCUTION
IF CESC. #1 IS A WRITE GPERATICN.)

LF = 1011 RANDCM SELECTION OF 63-CHARACTER EBCDIC ST GENERATED FOR
MAXIMUM (RANDCMNESS CEPENDENT CON ANY BIT STRING IN X).
LF = 1100 RANDCM 3IT STRING GENERATED FOR MAXIMUM (RANDOMMESS
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). '
sexlF = 1110 FILE ADDREZSS (C FIELD OF DESCT. #1) REPEATED 60 TIMES
(130 BYTES) AND INCREMENTED BY 1 FOR EACH 180 BYTES
FOR DATA LENGTH GF DESC. #1. (FILE ADDRLCSS AT RUN TIME
: USED IF DESC. #1 IS A WRIYE OPERATION.)
2« f = 1111 SAME AS LF = 1110

: THESE TOGGLE SETTINGS (sv«x) AILL PROGRAMMATICALLY LIMITY
EXECUTION TO DESC.2#1 UNTIL OIFFERENRT DATA SPECIFICATIONS ARE
MADE. ADDITIONAL TOGGLES TO EXECUTE THE NEXT DESCRIPTOR AFTER
DESC. #1 MUST ALSO BE RE-ESTABLISHED BY THE USER.

FOR THESE TOGGLE SETTINGS ONLY» 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 B8E KNOWN THAT IDENYICAL RANDOM DATA PATTERNS
CANNGT BE REPRODUCED AT A SUBSEGUENT DATA SPECIFICATION HALT.
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PROGRAM HALTS ==-=c=vmecsecmmeemceeccccoccccccccascammcmsonomomocaaeaoos

BESIDE SPECIFICATION HALTS, OTHER CONDITIONS WILL CAUSE THE PRCGRAM
TO HALT WITH A CCOE INDICATING THE CONCITION IN THE LR REGISTER.
THESE CCDES ARE LISTED NEXT. AHEN “N™ IS SHOWN IN A CODE, IT
DENOTES THE ACTUAL HALT WILL SHO® 1,2,3, OR & IN PLACE OF ©N©

YO INDICATE THE DESCRIPTOR INVCLVED. AN IF3 IN THE 4MSB OF A

CODE INDICATES THE ERROR CCCURRED WHEN INITIALLY TESTING THE
SYSTEM'S PRINTER (IF ANY) OR QURING PRINT CUT OF PARAMETERS OR THE
PROGRA¥ DATA BUFFER.

HALTS DURING INIALIZATION OR SETUP OF SPECIFICATIONS
AR =

2 000011 & ERRCR IN LCADING PRCGRAM = 2AD CASSETTE OR M=-FETCH PARITY
ERROR. RELCADING PROGRAM ¥AY DR MAY NOT 3& SUCCESSFUL.

3 NOOO12

[ 3]

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

FOR THE SEST OR RUN MEMORY TEST.

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

2 NODO14 3 NO CHANNEL FOUND WITH SPECIFIED CONTROL ID. PUSHING START
WILL RETURN TO MAIN SPECIFICATION HALT.

3 N0O0OO1S 2 SPECIFED CHANNEL DCES NOT HAVE SPECIFIED CONTROL.
PUSHING START WILL RETURN TO MAIN SPECIFICATICN HALT.

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

3 000018 @ CHARACTER SPECIFIED IN X (8LS3) IS NOT IN 64=CHARACTER
EBCDIC SET. LOAD ANOTHER CHACTER CODE IN X. THEN PUSH
STARTS
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HALTS AHEN ERROR IS DETECTED BY OIAGNCSTIC DRIVER

LR =

NCOO0O1

N0G 002

NCD0O03

NO0DOQO&

F00005

NO00O6

N00008

N00009

NOOOOA

NOOOFO

A

[ 3

[ })

STATUS COUNT TRANSITION ERROR = CONTROL WAS IN STATUS
COUNT IN 8MS53 OF X» WENT T0O -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. CCORRECT REFERZNCE ADDRESS IS IN X. THE REFERENCE
ADDRESS RETURNED IS IN Y. PUSH START.TO CONTINUE.

CONTROL #ENT TO AN ILLEGAL STATUS COUNT FOR THIS
CPERATICN. ILLEGAL STATUS COUNT IN 8LS8 OF X. PUSHING
START WILL ATTEMPT TO RESUME ORIVER EXECUTION FROM THE
ILLEGAL STATUS COUNT.

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

ERROR IN DRIVING PRINTER. PUSH START 10 CONTINUE.
SERVICE REQUEST TIMZ OUT. DEFAULT TIME wAS 15 SECONTS
(120 SECONCS FOR SPO). (PORT)/CHANNEL IN T. PUSH START
TO KEEP WAITING.

CONTROL WOULD NOT CLEAR FROM STATUS COUNT IN BLS3 OF X
BY TEST AND CLEAR COMMAND, PUSHING START WILL ATTEMPT 10
RESUME ORIVER EXECUTION AT THIS STATUS CCUNT.

FOR HIGH SPeED CONTROL = INCCRRECT BYTE COUNT RETURNED BY

"CONTROL.

X HAS INCORRECT COUNT RETURNED.

Y HAS COUNT DETERMINED AND EXPECTED 8Y DIAGVOSTIC DRIVER.
PUSHING START WILL ATTEMPT 7O RESUME DRIVER EXECUTION.

FOR HIGH SPEED CONTRIOL = TO0O MANY TRANSFERS.

PUSHING START WILL ATTEMPT TO RESUME DRIVER EXECUTION.

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

LR =

N000S1

NQ0 052

N00053

N0QOS4

NODOS5
NO0O56
NO0OS7
N0O 0S8

N00O059

P

2

q

)

TOO LATE TC POCKET SELECT (READER=SORTER).
PUSH START TO CONTINUE.

DIAGNCSTIC DRIVER REPORTS MISSING CONTROL.

SINGLE STEP HALTS

X=COMMAND ACTIVE. :

Y=RESPONSE COMPLETE (SHOWS STATUS AT TIME OF COMMAND
ACTIVED.

T=RESPONSE COMPLETE 1O ENSUING TEST STATUS (SHOWS NEW
STATUS OF CONTROL).

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 GF PROGRAM DATA 3BUFFER LEFT TO COMPARE.
SET LC&4),L(S5), AND/CR L(6) IF TRACE OR PRINT=0UT WANTED.
10 CONTINUL CCMPARE = PUSH "START.

10 STCP COMPARE = CLEAR LR» PUSH START.

NO OP COMPLETE IN RESULT STATUS CIN T).

NO 2HD OP COMPLETE IN RESULT STATUS C(IN T

HALT TO DISPLAY RESULT STATUS IN T REGISTER.

EXCEPTION BIT REPORTED IN RESULT STATUS (IN T).
EXCEPTION BIT NOT REPORTED YET NOT READY 81T IS REPORTED

IN RESULT STATUS (ix T).
PROGRAM ALWAYS HALTS FOR THIS ERROR.



OTHER
LR =

000091

N00092

N00O93

NO0O09%4

000090
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73.

PROGRAM HALTS

2 DATA OPTION TCGGLE L(O)s LC(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 DID NOT HAVE L(G) SET.
PUSH START TO CONTINUE.

2 COMPARE DATA IMPOSSI3LE - ACTUAL ENDING ADDRESS IN
MEMORY FGR READ REVERSE OPERATION NOT EQUAL TO STARTING
ADDRESS OF PROSGRAM DATA BUFFER.

PUSH START TO CONTINUE.

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

2 WRITE NOT PERMITTED = FA POINTS OUTSIDE PROGRAM DATA
BUFFER. EITHER RELOAD A NEW ADIRESS IN FA (AND ANY NEW
DATA IN X) AND PUSH START» OR FIRST CLEAR LR TO 30000003
AND PUSH START TO DISCONTINUE WRITING INTO PROGRAMDATA
BUFFER. .
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1/0 EXCHANGE INFCRMATION =-=-secemeoescemacec-cscmessenmmocooccocean -

THERE ARE THWO BASIC TYPES OF INFORMATION TRANSMITTED 'VIA THE
1/0 8US 3ETWEEN 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 0QOO1

0001 CCCC 0000 0000 0000 0010
0001 CCCC 0000 0000 0000 09011

0001 0000 0000 0000 €000 O1901

0001 CCCC 0000 0000 0000 0110

0010 €CCC DDDD 0DDD DOCD Q00D

0100 CcCCC 0000 0000 0000 0009

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 CCTCC THAT
LAST TRANSFER OF DATA CONTAINEC 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 CF DATA WITH
CONTROL ON CHANNEL CCCC.

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

TRANSFER DATA IN FROM THE CONTROL
ON CHANNEL CCCC. '

/Oo,ci{ on /‘/05 7?,1?'

TRANSFER IN FROM YHE 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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RESPONSE COMPLETE INCLUDESS
OPRS S$SSS CODD ODDD 0DDD DODO
0=000 CHARACTER ZEING TRANSFERRED (MAG TAPE CONTROLS 1 AND 2).
P=POCKET SELECT INFORMATION REQUESTED kREADER’SORTER CONTROL).

R=REVERSE OPERATION (MAG TAPE CONTROLS).

S SSSS5=STATUS COUNT.

D=DATA, 1 OR 2 CHARACTERS, (ALL 2& BITS OF THE I/0 BUS MAY 3E
DATA FOR HIGH SPEED CONTROLS. THE
LO% ORDER 9 BITS MAY CONTAIN A BYTE
COUNT IN RESPCNSE TG A CTOMMAND ACTIVE
Of 0119 CCCC 0000 0000 0000 00CC0).

OPRS S$SSS 0000 0000 OIII IIIO

I=CONTRCL IC CIN RESPONSE TO TEST STATUS COMMAND GR TEST AND CLEAR).

0000 0000 MMMM MMMM MMMM MMHM

M= SERVICE REQUEST MASK (HARDWARE BIT~-NUMBER WILL BE ON IV RESPONSE
TO A TEST SERVICE REQUEST COMMAND FOR
ALL CONTROLS REQUESTING SERVICE
WHERE CHANNEL=HARDWARE BIT-NUM3ER).
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COMTRUL xD --00-------—-—-a--—-—----—----—----—-—r--o-—----o-------_--

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

FOR 96.COLUHN CONTROLS THE ID INDICATES THE CAPABILITY OF THE
DEVICE CONTRCLLED. THEREFORE THE ID 1S CHANGED IN THE CCNTROL 1O
REFLECT THE DEVICE. REFER TO THE 96 COLUMN TECH MANUAL FOR 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 COLUNMN CARD READER 26
PA’ER TAPE READER CONTROL-! 0cC
PAPER TAPE READER CONTROL-Z 0t
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
SPO 2C
MAGNETIC TAPE CONTROL=1 (7-TRACK) 32
MAGNETIC TAPZ CONTROL=2 (9=TRACK) 30
MAGNETIC TAPE CONTRGL-4 (PE)D 34

MAGNETIC TAPE CASSETIE 3C



B1700 I/0 CONTROLS

77

OP CODES AND RESULT DESCRIPTQRS ====-===e==<-s-cececcceccccecencocaana.

NOTE: FOR ALL CONTRCGLSs, A PAUSE OP IS 3E000003 EXCEPT DCC-1 KHERE
PAUSE = 38400003 : ‘

RESULT STATUS INFORMATION ==-oc=emcscecccecemmemceceaccemmacooaaaaaoa.
THE PROGRAM WILL HALT TO DISPLAY RESULT STATUS OF AN OPERATION IF

THE PROGRAM WILL HALT TO DISPLAY RESULT STATUS OF AN OPERATION IF
THE USER SETS MAIN TOGGLE LC12). RESULT STATUS WILL BE IN THE

SPO

| READ  000TO000 0C000300 00C00000
A% WRITC 01070000 00003000 00CCCCO0

3 56" TEST  100V0D000 09000000 0000000
1 p@
gnS T=0 ENA3BLE TRANSLATOR
T=1 NO TRANSLATION
V=0 TEST AND REPORT IMMEDIATELY
V=1 TEST AND WAIT FOR ENQ
SPO

0P CCMPLETE

OP COMPLETE

- EXECPTION (8IT(S) 2,3»7 SET)
NAK EFFOR Hoy

ENQ RECEIVED

2ND OP COMPLETE

17-23= 010 1100 (TEST OP)

B~
-
NN OO
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80 COLUMN CARD REACER

READ 00080000 00000000 €0000000
TEST 100VV0O0 00000000 00000000

B=0 E3CDIC READ
8=1 BINARY READ
VV=00 TEST AND REPORT IMMEDIATELY
01 TEST AND REPORT WHEN NOT READY
10 TEST AND REPORT WHEN READY

gP COMPLETE

EXCEPTIGCN (BIT(S) 2»,3,6 SET)

NOT READY

VALIDITY ERROR CINVALID CHARACTER)
READ CHECK

16 2ND OP COMPLETE

17-23= 010 1010 (TEST OP)

N W O

80 COLUMN CARD PUNCH

WRITE 010500SS 00000000 00000000
TEST 100VV002 00000000 00007000

B=0 EBCDIC PUNCH
B=1 BINARY PUNCH

STACKER SELECTION
B9210 89212/9213 8921279213

SS cpC-2 cpC-2 cpC-1
00 NORMAL NORMAL ERROR

01 NGCRMAL NORMAL NJIRMAL

10 NORMAL AUXILIARY AUXILIARY
11 NORMAL AUXILIARY 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

OP COMPLETE

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

PUNCH ERROR

ID BIT

16 2ND OP COMPLETE

17-23= 000 0100 (TESY oe)

NN O
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p_ec: s o
74'* 80 COLUMN READ/PUNCH/PRINT
94(7 96 COLUMN READER=PUNCH sec Tl p.l AFCU contra| ™

READ 000Y0SSS F01MOBOC 00000000
PUNCH=PRINT OPPROSSS OWIHO30T 00000000

\ TEST 100V¥000 00000000 00000000
Ag;ék« | $S$=000 ERROR STACKER (STACKER 2)mAx ©
o =001 STACKER €1
W THRU
0 \ =110 STACKER 26

=111 OVERFLOW (REMAINS UNTIL MANUALLY CLEARED)

YZ=0r STACK THIS CARD
YZ=10 STACK THE PRIOR CARD

PP=01 PRINT DATA

PP=10 PUNCH DATA ,

PP=11 PUNCH AND PRINT DATA so-=ckin 27
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
N=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 OO0 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
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80 COLUMN CARD READ/PUNCH/PRINT

0P COMPLETE

EXCEPTION (BIT(S) 2+,3+6s728¢9,10 SET)

NDT READY

VALIDITY ERROR (READ,STACK PRIOR CARD OP)
READ CHECK

CHECK

PRIMARY HOPPER EMPTY
SECONDARY HJIPPER EMPTY
INPUT CHECK

2ND

0

1

2

3

6

7 PUNCH
8

9

10
16

0P COMPLETE

17-23= 000 0010 (TEST OR PAUSE)

96 CCLUMN CARD

VPN NN =D

0P COMPLETE
TXCEPTION (BIT(S) 2,3s657+829,10 SET)
NOT READY

CARD CCNTRCL (=2" READ IN CCLUMN 1)
READ CHECK

PUNCH CHECK

PRIMARY HOPPER EVPTY

SECONDAKY HOPPER EMPTY

10 FEED CHECK (CONTRCL=2)

16 2ND
17-23=
17=23=
17=-23=
17-23=

000
000
000
010

OP COMPLETE

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

1010 (DATA RECORDER)

0110 (READEK)

(TEST OP)
(YEST 0P)
(TEST OP)
(TEST OP)
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NTER

L2}

P

O'PCdi}f I
_PRINT _ 010ESSSS 00000000 00000000 00000000
SPACE/SKIP _101ES5SS 00C00300 00000000
_YESY _ 100v0003 €0000000 00000000

c#wr&;* LOAD TRANSLATCR 01170030 00000000 00000000 (PC°2)“"—G

3 =

¢

$555=0000 NO PAPER ADVANTE
=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 EOP AND SKIP TO
: CHANNEL 1
v=0 TEST AND REPCRT IMMEDTATELY
¥=1 TEST AND WAIT FCR READY
I=1 ENASLE HARD TRANSLATION FOR acCas AND 3003 (PC=2)
PRINTER )

0 0P COMPLETE.

1 EXCEPTICN (BIT(S) 2,3s4»6 SET) [T2 Shor oo 1

2 NOT READY el

3 PRINT CHECK (PC-3)

& 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. EB3CDIC
011 96 CHAR. EBCDIC
100 48 CHAR. FORTRAN
101 48 CHAR. B500
110 48 CHAR. RPG
111 UNASSIGNED '

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

13 TRANSLATOR UNLOADED (PC-2)

16 2N0 OP COMPLETE

17-23= 001 0000 (TEST OP)

NN NN e
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DISK CARTRIDGE

. 010MOVO00 00000000 00Co00UU
TEST 10077000 0C000300 000000UY
PAUSE 10000100 0000000C 0030C000 (DCC-1)

__READ 00QMOVOO 00000000 000000UU
XRIOE

MV=00 READ OR WRITE, BURROUGHS FORMAT
MV=10 READ A3SOLUTE OR WRITE INITIALIZE
READ A3SOLUTE ONLY SECTOR O ON ANY TRACK
FOR DCC-1
MV=11 READ NEXT SECTOR OR WRITE NEXT SECTOR (DCC-1)
o UuU=00 UNIT O

01 UNIT 1
10 UNIT 2
11 UNIT 3

TT=00 TEST AND REPORT IMMEDIATELY
T71=01 TEST AND REPORT IFf PRESENT 8UT NOT READY
TT=10 TEST AND RcPORT IF READY

DISK CARTRIDGE

0 0P COMPLETE »
1 EXCEPTION (BITCS) 2,3+6511,14 SET) ~
2 NOT READY
3 PARITY ERRCR (BURROUGHS READ)
& WRITE LOCKCUT = #RITE NOT PERFCRMED
7-9= UNIT 1D
-<0 NOT PRESENT
001 32 SECTORS» 203 CYLINDERS
011 32 SECTCRS, 406 CYLINDERS
101 64 SECTORS, 203 CYLINDERS
111 64 SECTORS 406 CYLINDERS
10 SECTOR ADDRESS ERROR (DCC=2)
11 ILLEGAL ADDRESS, ADDRESS COINCIDENCE NOT ACHIEVEDs, OR SEEK
- INCOMPLETE . .
12 NOT SEEXING (TEST OP)
14 SEEK STATUS FLIP-FLOP SET  (TEST OP)
16 2ND OP COMPLETE
17-23= 001 1010 (DCC=2)  (TEST CP)
17-23= 0C1 11C0 (DCC-1)  (TEST OP)
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SPECIAL INFORMATION FOR DISK OPERATIQN =======<ecscccacccocmccsccccoa.
THE DATA LENGTH IS LOADED INTO THE FL (FIELD LENGTH)
REGISTER AT A MAIN SPECIFICATICN HALT FOR A GIVEN DESCRIPTCR,
FOR DISK OPERATICNS THE DATA LENGTH DETERMINES THE NUMBER OF
SECTORS READ SR WRITTEN. THE CHART 3ELOW GIVES THE HEX
VALUE TO LOAD IN FL TO READ OR WRITE A GIVEN SECTOR LENGTH.

SECTOR SET FL SECTOR SET FL - SECTOR SET FL
LENGTH 10 LENGTH T0 LENGTH 1o
1 000540 16 005A00 31 00AE6O
2 000840 17 © 005FAD 32 008400
3 001CE0 18 006540 33 00B%A0
) 0016890 19 00B6AED 34 008F40
5 001C20 29 00708C 35 00C4EQ
3 0021C0 21 007820 36 00CA80
7 002760 22 0073C0 37 000020
& 0020090 23 003160 38 0005¢C
9 003240 24 008700 39 00030290
10 0038490 25 008C40 49 00E 100
11 003DE0 2s 009240 41 00E6AD
12 004380 27 003720 62 QO0EC40
13 004920 28 009D 890 43 QOF 1E0
14 004ECO 29 00A329 44 00F 730

15 005460 30 00A8CO 45 00FD20

THE FILE ADDRESS IS LOADED INTO THE T REGISTER AT A MAIN
SPECIFICATION HALT FOR A GIVEN DESCRIPTOR.

FOR DISK CARTRIDSGE:

NUMBERING THE 3ITS LEFT TO RIGHT, 0 TO 23, THEIR
SIGNIFICANCE ARE AS FOLLOWS:

10-17 CYLINDER ADDRESS (LSB Is 3IT 17)
18 TRACK ADDRLSS (T0P CR BOTTOM HEAD)
19-23 SECTOR ADORESS (LSB IS BIT 23)

FOR EXAMPLE AN ADDRESS OF CYLINDER 100 TRACK 1
SECTOR 3 WOULD BE LOADED AS FOLLOWS:

0000 0000 0001 1001 0010 0011
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0000OUUUY (DFC=1-2)
0000UUUU (DFC=3)
0d00UUUU

0000UUUY

WRITE ONLY® MAINTENANCE SECTOR

RETURN ERR2R CORRECTION CODE WITH DATA

DISK FILE
DFC-1.2
DFC-3
READ 000MWO000 0000C000
READ CQOMWNOED 000002300
WRIYE 0104W000 00000009
TEST 10000000 00000200
M=1 READ CR
W=1 WAIT CN BUSY EU OR DE
E=1
D=1 RETURN EXTENDED STATUS DATA
VUUU=0000 UNIT #0
THRU

=1111 UNIT #15

DISK FILE - DFC-1, DFC~2

0 CcP COMPLETE

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

2 NOT READY

3 READ DATA PARITY ERROR

6 WRITE LOCKOUT

7-9= UNIT ID (TEST 0P)

000 NOT PRESENT

001 SYSTEM MEMORY

o011 1C-3
100 1C-4
101 1A-3
110 1A-4

10-11=CONFIGURATION
00 NO EXCHANGE
01 EXCHANGE 21
10 EXCHANGE #2
11 EXCHANGE 23

(TEST OP)

11 TIMEQUT (READ, HWRITE)

12-13=CONTROL
00 CONTROL #0
01 CONTROL =1
10 CONTROL #2
11 CONTROL #3
16 2ND OP COMPLETE

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

KRITL
INITIALIZE
RELOCATE
TEST

B1700 I/0 CONTROLS

DISK PACK

O0OMAVED NMNOOOOO POOOUUUU
0100WV00 00000000 000CULUY
01114v0S 00000000 000%0UUUY
1010WVOS NNNOODOO 0000UUUU
100TTGQ0 00000000 0OOOQUUUVU

M=1

[\ m €< X
Hnonnu
o bt O P

f
Pt

NNN=009
NNN=J01

THRU
=101

READ SYNC CODE, FILE ADDRESSs, DATAs DATA
CHECK BITS, AND POSTAMBLE. RETURN 16 BIT
RESULT FRCM DPEC.

HAIT ON BUSY EXCHANGE

ENABLE AUTOMATIC RESTORE 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 SECTOR #1 CN HEAD QO (M OR P EQL 1

SPARE 3SECTOR #5 ON HEAD G FOR READ 0OP)

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

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

f"on

UuuUU=02000

THRU
=1111

T71=00
T7=01

TT=10

QQ=01
Q0=10

OFFSET RIGHT (IN)
OFFSET LEFT (OUT)

VERIFY (M MUST = 0)

TRACK ONLY

ENTIRE PACK

WRITE DATA PATTERN WITH FIRSY 16 3ITS 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 AND REPORY ONLY IF PRESENT, READY.
AND NOT SEEKING

PLACE DRIVE OFF=LINE (TT7=00)

EXECUTE PAUSE
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DISK PACK

OP COMPLETE
EXCEPTION (BITC(S) 2,3,609+,10,11512516+15,22« SET) (s NOT
NOT READY EXCEPTION
READ DATA ERROR . FOR TEST QOP)
WRITE LOCKCUT
SL1P OCCURRED .
8-9= UNIT IC  (TEST OP)
0C NOT PRESENT
01 203 CYLINDERS
10 406 CYLINCERS
9 ADDRESS PARITY E£RROR OR SYNC CODE ERROR
10 SECTOR ADDRESS ERROR
11 TIMEOUT
10=11=CONFIGURATION (TEST OP)
00 DIRECT CONNECT 1O DPEC
91 DPC CONNECTED TO EXCH 21
10 DPC CONNECTED TO EXCH #2
11 CPC CONNECTED TO EXCH #3
12 SEEKING (TEST OP) A
14 SEEK STATUS FLIP=-FLOP SET (TEST CP)
15 TRANSMISSIGN PARITY ERROR
16 2ND OP COMPLETE
17-23= 001 1110 (TEST GP)
22-23= 01 READ OP WITH E=! COMPLETED
11 DPEC ATTENTION

NOWNN O

FOR DISK PACK:

THE FILE ADDRESS IS NOT CIRECTLY ENCODEO, AS WITH CARTRIODGE.
THIS IS 'BECAUSE PLATTER 0 HAS 55 USEABLE SECTORS (S5 FOR RELOCATION)D
_AND THE OTHERS HAVE 60 SECTORS. THE SEQUENTIAL BINARY FILE ADDRESS
IS RELATED TO THE ACTUAL DISK PACK CYLINDER, HEAD, AND SECTOR
"ADDRESS AS FOLLOWS: .

0 LEQ FILE ADDRESS MCDULD 1195 LSS 55 IS HEAD O

55 ¢ (N=1)+«60 LEQ FILE ADDRESS MODULO 1195 LSS 55 ¢ N«6Q IS HEAD N»
N= 1 10 19

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

SECTORS ARE 0 THRU S& FOR HEAD 0
SECTORS ARE 0 THRU 60 FOR OTHER HEADS (1 THRU 19)

CYLINDERS ARE 0 THRU 405 FCR TYPE 2237225 DISK PACK DRIVES
AND O THRU 203 FOR TYPE 229 ORIVES
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READER=SORTER
READ 0004R000 000000CO
BATCHCOUNT 10100000 00000000

POCKET LIGHT O10NNNNN 00000030

TEST 100v0200

00000000

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

000602000
00€00030
000009000
00000000

NNNNN=00000 LIGHT GN POCKET O

THRU

=11110 LIGHT ON POCKET

=11111 LIGHT ON REJECT

-
-

\{
v
READER-SORTER

CP CCMPLETE

30
POCKET

0 TEST AND REPORT IMMEDIATELY
1 TEST AND WAIT FOR READY

EXCEPTION (BITC(S) 2+3+5,9,10511,12,13-14+ SET)

NOT READY

UNENCODED COCUMENY

CANNOT READ

QCR DATA (TEST QOP)

DOUBLE DOCUMENT

TOO0 LATE TC READ

JAM

MISSORTY

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

-23= 001 0100 (TEST 0OP)

23 TERMINATE LINKING (BIT(S) 2,10,11,12,13.14 SET)



OO ANNLE M= O

17

B1700 1/0 CONTROLS

(o]
»
{717
(L]

(o]
-y
-y
tn

READ 000R0000 00000000
SPACE YO EOF 11000000 00000000
WRITE ~ 010€ET000 00000000
REWIND 01100000 0000009090
TEST 100VV000 00000000

R=0 READ FORWARD

R=1 READ REVERSE :

E=x1 ERASE AMOUNT OF TAPE THAT WOULD OTHERWISE
BE WRITTEN

T=1 WRITL TAPE MARK

vu=00
01
10
11

Y¥=00 TEST
vv=01 TEST
Yv=10 TEST

MAG TAPE CASSETTE

OP COMPLETE

UNIT O
URIT 1
UNIT 2
UNIT 3

AND REPORY
AND REPORT
ANC REPORT

89

000000UU
000900UUV
000000ULY
0000C0UY
000000UUY

IMMEDIATELY
IF NOT READY
IF READY AND NOTY REWINCING

EXCEPTICN (3IT(S) 2+3,4+6+7+8,9,10,11 SET)

NOY READY

DATA ERROR

ACCESS ©RRAOR

END OF TAPE

BEGINNING CF TAPE
WRITE LOCXOUT

ENO OF FILE

UNIT PRESENT (TEST OP)
-REWINDING

TIMEQUT

2ND CP CCMPLETL

-23= 011 1109 (TEST OP)
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READ
SPACE
WRITE
REWIND
TEST

<<
wow i
)

- TT17=C000
THRU
=111

(7.0 B
oo
- O

m=Z = X X
wonopou
O O

M=1

yuuu=0001

THRU
=1000

00=00
QQ=01
Q=10

B1700 1/0

MAG
MTC-1

Q0OVCTTT
110VH00D
010EMCOO
011030C0O
100Q2000

FORWARD
REVERSE
CORRECT

CONTROLS

TAPE
MTC-2

PSX0000C
PSX00000
POX00000
00000230
00030000

DIRECTION
DIRECTION

0000UUUU
0000UUUU
ococuuuv
¢oo0uUUuUY
0000UUUU

THE DESIGNATED TRACK (MTC=2» 9=TRACK)

TRACK #0

TRACK #7

(READ FORWARD CNLY)

(TTT VARIANTS IGNORED BY MIC-1)

EVEN PARITY(MTC-1)
ODD PARITY (P VARIANT IGNORED 8Y MTC=2)
REJECT NOISE BURSTS 6 CHARACTERS OR LESS

NO TRANSLATION
TRANSLATE 3ETWEEN 8CL AND EBCDIC (MTC=1)
SPACE PAST NEXT E£0F RECORD

SPACE CNE RECORD
ERASE AMCUNT OF TAPE THAT WOULD OTHERWISE
BE WRITTEN

WRITE TAPE MARK (RES

UNIT #1
UNIT #8
TEST

TEST
TEST

(MTC=2)

ULTS UNDEFINED IF EM=11)

ANDC REPORT IMMEDIATELY
AND RIPORT IF NOT READY
AND REPORT IF READY AND NOT REWINDING
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MAG TAPE MTC-1,MTC-2

FOR TEST OP
0 OP .COMPLETE
1 EXCEPTION (BITCS) 2,6.7+8,10 SET)
2 NOT READY
3=4= SUBSYSTEM 2
00 NO ECHANGE
01 SURSYSTEM #0
10 SUSSYSTEM #1
11 SUBSYSTEM 22
6 END OF TAPE
7T BEGINNING OF TAPE
8 WRITE LOCKOUTY
9 DESIGNATED UNIT PRESENT
10 REWINDING
12=14=DENSITY SWITCH SETTING

000 7-T 200 7Pl
001 7-7 556 3PI
011 7-7 800 8PI
100 9-T 200 SPI CINVALID)
101 9-T7 800 3PI

110 C(INVALIO)

111 9-T7 1609 8PI (PE,INVALID)

T 16 2ND 0P COMPLETE

T 17-23= C11 CO10 (MTC=~1» 7=T NRZ)

T 17-23= 011 0000 (MTC=2» 9-T NRZ)

FOR OTHER OPERATIONS

o ot mf o ond e wf o of | o o mf o o f o o o aef

0P CCMPLETE
EXCEPTION (BIT(S) 2’396:6p?r8o9-10:11'12»13r1&:15:19'20 SET)
NOT READY
ERROR
ACCESS ERRGR
END OF TAPE
BEGINNING OF TAPEL
WRITE LCCKOUT
END OF FILE
10 REWINDING
11 NO DATA FROM READ HEAD (WRITE OP)
11 TIMEQUT (READ OR SPACE FORWARD)
12 CRC CORRECTION POSSIBLE (9=T ONLY)
13-15=TRACK IN ERROR (9=-T ONLY» SIGNIFICANT IF BIT 12 SET)
000 TRACK =0
001 TRACK #1
010 TRACK #2
011 TRACK #3
100 TRACK ¢
) 101 TRACK 5
110 TRACK #6
111 TRACK #7
19 OROPOUT (7-T GNLY) .
20 INITIATION LATE (9-T ONLY) -

WVWENDL WD



READ
SPACE
WRITEL
REXWIND
TEST

B1700 I/0 CONTROLS

MAG TAPE

MIC-4

00000000
1100N0CO
010EM000
011R0090
100vVV300

00002000
0€000000
0C000C00
00020000
02000009

¢oodyuuu
00o00UUUY
oCoOuUUUv
0Q0Q0ouUuUUY
0000UUUU

FORWARD DIRECTION

REVERSE DIKECTION

SPACE TO EOF

SPACE ONE RECORD

WRITE

ERASE (PERFCRMED IN FORWARD DIRECTION CNLY)
WRITE TAPE MARK

. REWIND AND UNLDAD

UUUL=0000 DRIVE UNIT €15

DRIVE UNIT #1

oo

- O OO

([T

DEMMZz22O0O

DRIVE UNIT 215

VV=00 TEST AND REPORT IMMECIATELY
TEST AND REPORT IF NOT REALY OR NOT PRESENT
VV=10 TEST AND REPORT IF READY AND NOT REWINDING

MAG TAPE

: SKIP 1

0 OP COMPLETE

1 EXCEPTION (8IT(3) 2,3s4+5,6»7+8,95,10,11,21 SET)

2 NOT READY

3 DATA ERRCR

4 ACCESS ERRGR

3=4= SUBSYSTEM IL (FIELD CHANGEABLE., TEST QP - EXCEPTION NOT SET
TRANSMISSICN ERROR (TEST 0OP)
END DF TAPE
BEGINNING OF TAPE
WRITE LCCKCUT
END OF FILE
UNIT PRESENT (YTEST 0OP)
10 REWINDING
11 TIMEQUT
12-14=TAPE FORMAT

101 800 B8Pl NRZ
111 1600 3°PI

16 2ND JP COMPLETE
17-23= 011 0100 (TEST OP)
21 MEC DETECTED TRANSMISSION ERROR .
22 MTC~-4 DETECTED TRANSMISSION ERROR

MTC~-4

VODDNONW
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10
16
17

17=23=

READ
SPACE . FCRWARD
BACKSPACE
REWIND
TEST

TT=00

TT=10"

TT=11
€C=00

0R10
cc=11

0
1

v
v
PAPER TAPE READER

0P COMPLETE
EXCEPTION (BIT(S) 2»
NOT READY

TAPE PARITY ERROR
END OF TAPE
BEGINNING CFf TAPE
NOT READY DURING CPE
STOP CCOE CTETECTED
REWINDING

2ND OP CCMPLETE

=23= 000 1100 (CONTRO

B1700 1/0 CONTROLS

PAPER TAPE READER

0007TT0GO
101CCCI0
110CC020
01100000
100V0000

00000000
000000200
00000000
00000000
00000000

000000090
00000000
c0000000
000003000
00CC0009

000 1110 C(CONTROL=2»

TYRANSLATE SETWEEN B8CL AND EBCDIC,
PARITY,
SO STRAPPED

NO TRANSLATION, CHECK EVEN PARITY,
HIGH DRPER O 81T, DISREGARD DELETE
1Ff CONTRCL SO0 STRAPPED

NO TRANSLATIONs NC PARITY CHECK
DONT CCUNT DELETE CODES IF CONTROL
STRAPPED

COUNT ALL COCES

TEST AND REPORT IMMEDIATELY
TEST AND REPORT WHEN READY ANC NOT

3»6¢728,9,10 SET)

RATION

TEST 3P)
TEST OF)

Lt-1,

93

CHECK 0DD
DISREGARD DELETE CCDES IF CONTRGOL

RETURN
cooes

S0

RESINDING
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PAPER TAPE PUNCH

"WRITE 01070000 00000000 00000000
TEST 100V0000 ©000G000 0000C000
T=0 ENABLE TRANSLATOR
T=1 NO TRANSLATION

< <

0 TEST AND REPORT IMMEDIATELY
1 TEST AND REPORT WHEN READY

PAPER TAPE PUNCH

0P COMPLETE

EXCEPTION (BIT(S) 2,6»8 SET)
NOT READY

LOW PAPER

NOT READY WHILE PUNCHING

16 2ND OP COMPLETE

17-23= 010 1000

DA MN=O
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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



96

B1700 I/0 CONTROLS

- W AN AP A WS N G TE Gh SR W W S P . L o R R T A ---------6---—----%-‘--- AN e WA GRS W

_EXAMPLES OF RUNNING PCAP

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

EXAMPLE OF EXECUTING A TYEST OP TO THE SYSTEM SPO AND

OBSERVING THE REFERENCE ADORESS RETURNED AND RESULT STATUS OF THE
TEST 0P.
1. GIVEN THAT THE PROGRAM IS AT MAIN SPECIFICATION HALT

LR = 3 1C000F 3.
LOAD X WITH 300002C23, ID CODE FOR SPO ,
CHECK THAT Y = 28000003, TEST 0P CO9E p »7 /7 o 7
T IS UNIMPORTANT 4
LOAD L WITH 28008003, MAIN TOGGLES FOR EXECUTING TEST 0P

L(0) IS SET TC CAUSE THE PROGRAM TO HALT FCR ADDITIONAL
SPECIFICATIONS
LC12) 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 ADDRESS AND
MUST NOT BE CHANGED
M IS THE NEXT MICRO TQO 8E EXECUTED AND MUST NOT BE CHANGED
BR IS UNIMPORTANT
LR = 2 10000F 2
FA IS UNIMPORTANT
FL IS UNIMPORTVANT
PUSH START
2. THE PROGRAM SHOULD HALT FOR ADDITIONAL SPECIFICATIONS WITH

LR

-~
-

4 1000FF 4

X IS UNIMPORTANT

Y IS UNIMPORTANT

T IS UNIMPORTANTY :

LOAD L WITH 90000263, ADDITIONAL TOGGLES FOR EXECUTING TEST 0P

£€18) IS SET TO CAUSE THE PROGRAM TO SINGLE STEP

TRANSFERRING THE REFERENCE ADDRESS FROM THE
SPO CCNTROL

A MUSY NOT BE CHANGED

M MUST NOT BE CHANGED

BR IS UNIMPORTANT

LR = 3 1000FF 3

LOAD FA WITH aF1F2F3a, DUMMY REFERENCE ADDRESS

"FB 1S UNIMPORTANT

YAS IS UNIMPORTANT

* SET CONSOLE INTERRUPT SWITCH ON (UP POSTION)

PUSH START
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3. THE PROGRAM SHOULD HALT WITH LR = 3 100053 3. CHECK THAT:

X = 34000003, IF THE & BITS FOLLO

AING 343 ARE NOTV 02, THEN

THE SYSTEM®S SPO CONTROL IS JUMPERED FOR SOME
CHANNEL OTHER THAN O

21200F13, IF THE 8453 ARE NOT

-
1]

23122 THE CONTROL WAS NOT

IN THE CORRECT STATUS. EITHER A PROGRAM OR
DRIVER ERRCR OCCURRED.

IF THE 81LS3 ARE NOT
CUMMY REFERENCE ADOD
¥AS INCORRECT.
213002C3, IF THE 8MS3 ARE NOT
AN INCORRECT STATUS
IF THE 8LS8 ARE NOT
RETURNING THT WRONG

)

P
]

PUSH START

4. GIVEN THAT STEP 3 CHECKED CORRECTLY.
LR = 3 100053 3. CHECK THAT?
X = 24000009
Y = 31300F23
T = 214002C3
PUSH START

S. GIVEN THAT 3TEP 4 CHECKED CORRECTLY,
LR = 3 100053 3. CHECK THAT:
X = 34000003
Y = 21400F33
T = a15002¢Ca
PUSH START

]

6. IF NO ERRGRS HAVE OCCURRZD THUS FAR»
LR = 2 100057 3. CHECK THAT:
T = S8000AC3

AF 13 THE FIRST BYTE OF THE
RESS RETURNED 8Y THE CONTROL

3133 THE CONTROL HAS MADE
COUNT CHANGE .

92C3 THE CONTROL IS

10 CODE.

THE PRCGRAM SHOULD HALT WITH

THE PROGRAM SHOULD HALT WITH

THE PROGRAM wWILL HALT WITH

TC0)=1 SHOWS TEST 0P COMPLETED

TC1)=0 SHOWS NO EXCEPTIONS 3C
TC16)=1 SHOWS TEST 0P COMPLETE
Y(17 THRU 23)=2C SHCWS SPO ID

PUSH START

CURRED
0

T. THE PROGRAM SHOULD REIURN TO MAIN SPECIFICATION HALT

tR = 3 10000F Q.



B1700 1/0 CONTROLS

98

EXAMPLE SHOWING MULTIPLE-DESCRIPTOR OPZRATION (WRITE/READ)
ON DISX CARIRIDGE (DCC=2, 100 TFI» CARTRIDGE READY ON UNIT 20»
ALREADY INITIALIZED).

f. GIVEN THE PROGRAM IS AT MAIN SPECIFICATION HALT LR = 3 10000F Q.
LOAD X wITh 200001A3, ID CCDRE FGR DSC-2
TLOAC Y WITH 34000003, WRITE QP» UNIT #3
CHECK THAT T = 20000003, STARTING FILE ADDRESS
LOAD { WITH 3E200033
LCO) IS SET TO CAUSE THE PROGRAM TO HALT FCR ADDITICNAL
" SPECIFICATIONS FOR THIS WRITE DESCRIPICR.
LC1) IS SET TO CAUSE THE PROGRAM TO HALT FCOR MAIN
SPECIFICATIONS FCR THE NEXT OESCRIPTCR (wILL 2F
SPECIFIED AS A READ OPERATICN IN STEP 3). )
LC2) IS SET 10 CAUSE THE PROGRAM TOQ HALT AFTER ALL
DESCRIPTOR SPECIFICATIONS HAVE BEEN MADE TO ACCEPT
DATA SPECIFICATIONS
L(6) 1S SET TC CAUSE THE PROGRAM TO PRINT QUT DATA 1IN
THE PROGRAM DATA BUFFER USED FOR THE WRITE OPERATION
L€20) IS SET TO CAUSE THE PRCGRAM T0 INCREMENT THIS ARITE
DESCRIPTOR'S C FIELD (DISK FILE ADDRESS) AFTER THE
WRITE 0P COMPLETES
LOAD B8R WITH 20000203, FILE ADDRESS INCREMENTED BY 32

LOAD FL WITH 205A03, DATA LEN 0 BYTES
“_PUSH START -

e

2. THE PROGRAM SHCULD HALY FOR ADOITIONAL SPECIFICATIONS TO THIS
WRITE DESCRIPTGR (DESC. #1) WITH LR = 3 100CFF Q.
CHECK THAT I_= 200323F2s MAXIMUM ALLOWED FILE ADORESS
LOAD L WITH 32000003 » —
SET = D CAUSE THE PROGRAM TO EXECUTE
DESCRIPTOR 82 (ILL BE SPECIFIED AS A READ- 0P IN
NEXT STEP) AFTER EXECUTION OF THIS DESCRIPTOR
PUSH START
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3. THE _PROGRAM SHCUILD HALT FOR MAIN SPECIFICATIONS TO ODESCRIPTOR 32
WITH LR = 3 200COF @
CHECK THAT X = 30000144
LOAD Y WITH 20090003, READ OP», UNIT #0
CHECK . THAT I = 20000003, STARTING FILE ADDRESS

LOAD L WITH a82180C3
LCO) IS SET TO CAUSE THE PROGRAM TO HALT FOR ACDITIOANL

SPECIFICATIONS FOR THIS DCSCRIPTOR (DESCRIPTOR 22)
L(6) IS SET TO CAUSE THE PROGRAM TO PRINT THE DATA READ
~ INTO THE PROGRAM DATA BUFFER FROM DISK
LC11) IS SET TO CAUSE THE PROGRAM TQ COMPARE DATA READ
INTO THE PRCGRAM DATA BUFFER AGAINST DATA GENERATED
8Y THE PROGRAM L e
LC12) IS SET TO CAUSE THE PROGRAM TO HALT WITH RESULTY ~
STATUS OF THE READ OPERATION IN THE T REGISTER 3
LC20) IS SET TO CAUSE THE PROGRAM TO INCREMENY THE RE
DESCRIPTOR'S C FIELD (DISK FILE ADDRESS) AFTER ™1
_ READ OP COMPLETES
L(21) IS SET TO CAUSE THE PROGRAM TO HALT IF INCREMENTING
THE FILE ADDRESS MAKES IT GREATER THAN THE MAXINUM
CHECK THAT B3 = 20000204
CHECK THAT FL = &05Ad3

_PUSH STARY

4. THE PROGRAM SHOULD_HALT FOR ADDITIONAL SPECIFICATICNS TO
DESCRIPTOR #2 #ITH LR = 3 J000FF 3
LOAD L WITH 21000003
LA IS SET = 1 10 CAUSE THE PROGRAM TG EXECUTE
DESCRIPTOR #1 (THEZ WRITE OP) AFTER EXECUTING THIS

DESCRIPTOR (READ)
USH START

Se THE.EEQQﬁ&ﬁ_SHDULD HALY FOR DATA SPECIFICATIONS WITH
R = 3 00000D 3 :

——

LOAD L wITH 33000084
£t(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 = 3JE7E3E93, ERCLIC CODE FOR TXYZI"
JURN OFF THE CONSOLE INTERRUPT SWITCH (DOWN POSITION)D
CHECK THAT THE SYSTEM LINE PRINTER (OR PRINTER ON LOWEST-

NUMBERED CHANNEL) IS & N_LINE
.PUSH START

6. ASSUMING NGO ERRORS OCCUR THE PRCGRAM WILL PRINT RESULTIS OF
EXECUTING DESCRIPTOR #1 AND INFORMATION ASOUT DESCRIPTOR #2 BEFORE
EXECUTION STARTED. THE PROGRAM WILL THEN HALT WITH LR = 3 200057 3
RESULT STATUS OF THE READ GPERATION CAN BE SEEN IN THE T REGISTER.

_PUSH START.
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J}j‘ 7. ASSUMING NO ERRCRS CCCUR AND DATA COMPARES CORRECTLY. THE PROGRAM
ﬂh* KILL PRINT THE RESULTS OF THE READ OPERATICN AND THT PROGRAM DATA
#wd/ BUFFER AFTER THE READ OF wAS EXECUTED. IHE PROGRAM H!LL;THEN

MAc-  CONTINUE BY EXECUTING DESCRIPTOR s1 AGAIN (FILE ADDORESS NOH
20000202), PRINYT RESULTS OF EXSECUTING THE WRITE 0P+ AND PRINTY
INFORMATION ABOUY THE READ DESCRIPTOR BEFOQORE IT EXSECUTED AGAIN.
DFSCRIPIDR +2-1S GREATER THAN 3032873 QR THE CONSOLE INIFRRUPT

/§3l1£h_£AN,8é—%ﬁ+—0&~Al.Aﬂl_liﬂg~1Q_ﬁﬂg:iﬁfI IHE SEQUENCE.
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