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01 
FIELD ENGINEERING TRAINING 

COURSE OUTLINE 

Bl700 I/0 CONTROL 

10 DAYS (80 HOURS) 

320526 

SUBJECTS 

PAY ONE 

A. INTRODUCTION TO I/0 

1. EXPLAIN AN I/0 OPERATION 

2. EXPLAIN ITEMS INVOLVED 

B. BASIC BLOCK OF I/0 SUB-SYSTEM 

1. COMPONENTS 

2. DATA FLOW 

3. DEVICES AVAILABLE 

C. I/O DESCRIPTORS 

1. DEFINITION 

2. TERMS USED WITH DESCRIPTORS 

D. REVIEW 

· DAY TWO 

A. DESCRIBE SPO READ OP 

1. OP CODE 

2. REF. ADDRESS 

3. OPERATION 

4. DATA FLOW 

5. RESULT DESCRIPTOR 
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02. 

B. STATUS COUNTS 

1. DEFINE EVENTS BY "STC" 

c. I/0 COMMANDS 

1. TYPES 

2. CONFIGURATION 

D. DEVICE ID 

E. I/0 COMMAND WORK SHEETS 

F. REVIEW 

DAY THREE 

OBJ. NO. A. OP CODES 
12, 13 

1. TYPES 

2. CONFIGURATION 

B. RESULT DESCRIPTORS 

c. DATA TRANSLATORS 

D. REVIEW OF I/0 OPERATION 

E. PCAP TEST ROUTINE 

1. INTRODUCTION 

2. OPERATION 

F. REVIEW 

DAY FOUR 

OBJ. NO. A. HARDWARE CONFIGURATION 
14 THRU 18 

1. HARDWARE COMPONENTS 

2. CARD SLOTS ASSIGNMENTS 

B. INDIVIDUAL CONTROLS 

1. TYPES 

2. INSTALLATION 
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c. HARDWARE COMPONENTS 

l. LOGIC CKTS USED IN I/0 CONTROLS 

2. REVIEW BLOCK DIAGRAMS OF SEVERAL CNTS. 

D. MULTIPLE BUFFER CONTROLS 

E= I/O TROUBLE SHOOTING 

1. PROBLEM AREAS 

2. DIAGNOSTIC TOOLS 

J. ISOLATION PROCEDURES 

F. REVIEW 

DAY FIVE 

OBJ. NO. A. I/0 DISTRIBUTION CARD 
19 THRU 24 

1. REVIEW FUNCTIONS OF CARD 

2. REVIEW INSTALLATION 

3. EXPLAIN CLOCK GENERATION 

4. DIFFERENCES BETWEEN DIST.'& SUB-Di.ST. 

B. Bl315 CARD READER CONTROL 

1. OP CODES & RESULT DESCRIPTOR 

2. ~LOCK DIAGRAM 

3. STATUS COUNTS 

4. DETAILED FLOWS 

c. REVIEW 

1. I/0 DISTRIBUTION 

2. CARD READER CONTROL 
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OBJ. NO. 
25 THRU 29 

OBJ. NO. 
30 THRU 33 

OBJ. NO. 
34, 35 
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DAY SIX 

A. INTRO TO DISK CARTRIDGE CONTROL 

1. OP CODES & RESULT DESCRIPTORS 

B. DETAILED BLOCK DIAGRAM OF CONTROL 

C. REVIEW STATUS COUNTS 

D. EXPLAIN SEQUENCE COUNTS 

E. SIMPLIFIED FLOWS FOR OPS. 

F. COMMAND & COMMAND VARIANT REGISTERS 

G. REVIEW 

DAY SEVEN 

A. BUFFER CONTROL LOGIC 

1. CLOCK, POINTERS, ETC. 

B. FILE ADDRESS REGISTER 

C. ADDRESS MEMORY 

D. READ TIMER 

E. DETAILED LOGIC FLOWS 

F. MULTIPLE BUFFER OPERATION 

G. TOTAL REVIEW OF CONTROL 

DAY EIGHT 

A. INTRO TO TRAIN PRT. CONTROL 

1. OP CODES & RESULT DESCRIPTORS 

B. REVIEW STATUS COUNT FLOWS 

C. EXPLAIN SEQUENCE COUNT FLOWS 

D. SCAN PRINT CYCLE 

E. 450 LPM CONTROL 

1. DIFFERENCES 

F. REVIEW 
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DAY NINE 

A. INTRO TO I/0 DRIVER 

1. GENERAL DATA FLOW BETWEEN PROGRAM & I/0 

B. !/O DESCRIPTOR (DETAILED) 

1. FIELD DEFINITION 

2. USE OF BITS IN RS FIELD 

3. LOCK DESCRIPTORS 

c. LINKED I/0 DESCRIPTORS 

l. DISK CHAIN 

2. TAPE CHAIN 

D. CHANNEL TABLE 

l. B~T DEFINITION 

2. USE OF TABLE 

E. I.O.A.T. DESCRIPTION 

F. REVIEW OF I/0 OPERATION 

G. DISCUSSION OF I/0 DRIVER 

H. GENERAL REVIEW OF I/0 DRIVER 
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06. 

DAY TEN 

A. UNIQUE CONTROLS 

1. KINDS OF CONTROLS BY TYPES 

B. DISCUSSION OF READER-SORTER CONTROL 

1. OP CODES & RESULT DESCRIPTORS 

2. DIFFERENCES IN STC'S 

3. OTHER DIFFERENCES 

c. DISK FILE CONTROL 

L DISCUSSION OF SEQUENCE COUNTS 

2. ADDRESS DECODING 

D. MAG TAPE CONTROL 

l. OPERATION 

E. GENERAL REVIEW 
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-~~--~~~---~---~~-~-~--~-~---~~-----~-~-~~~----~~--~-~~---~~~---~-~-~~~~---

INTRODUCTION TO I/O 
----~~-----~-~~-~~-~------~--~--~--~~--~~-~~~---~-~--~--~---~---~-~--~-----

1/0 3ASE T/H SEC 2 P 1 

PR ACT ICE 

l. YOU SHOULD 9E AWARE or THE 
LOCATION ANO ~OUTING. Of 
SIGNAL C~BLES WHICH 
CONNECT THE PROCESSOR TO 
THE 1/0 SECTIO~. 

LOCATE AND TRACE THE SIGNAL CABLES CONNECTI~G THE PROCESSOR TO THE 
l/O DISTRIBUTION CARD~ INCLUDING CLOCK CABLES. 

1/0 SASE T/H SEC 6 P3 

PRACTICE 

2. YOU SHOULD 9E ABLE TO 
DETERMINE •HAT CONTROLS 
ARE INSTALLED ON ANY 
SYSTEM. 

LOCATE ANO IOENTifY THE VARIOUS CONTROL CARDS INSTALLED IN THE 1/0 
BASE ON YOUR SYSTEM. 

1/0 BASE T/M SEC 6 P 3 

PR ACT ICE 

3. YOU SHOULD BE ABLE TO 
OETERHINE If THE CA8LES 
FROM THE I/O CONTROLS TO 
THE PERIPHERAL DEVICES ARE 
PROPERLY INSTALLED. 

I 

LOCATE AND TRACE THE CABLES CONNECTING THE 1/0 CONTROLS TO THEIR 
·RE SP E CT I VE 0 E V 1 CE S. 

-
----~~-~-~~~~~--~-~--~~~--~-~~-----~--~~-~~~~-~~-~--~----~-~~--~-~-~-~-~~~-

TRN PRT T/M Ste 1 

7, L~ 

'.-' 1. 

4. DEf INE THE VARIOUS fIELOS 
ASSOCIATED WITH AN l/O 
DESCRIPTOR. 



1/0 SASE T/H SEC 2 ? 617 

1/0 9ASE T/H SEC 2 p4,5,6 

81700 R£f CARD PANEL 4 & 
1/0 BASE T/M SEC Z P5 

· JH700 I/O CONTROLS 

INTRODUCTION TO I/D 

5. OEf INE THE EVENTS THAT 
TAKE PLACE DURING STATUS 
COUNTS 1 THRU 23. 

6. OEf iNE THE USE uf 
THE SIX 84SIC l/O 
COMMANDS. 

.,,_ •At8 ftr-
t.At,M ur 

7. DEFINE T~E SIGNIFICANCE Of 
EACH or THE 24 9IT 
POSITIONS IN EACH Of THE 
BASIC 1/0 COMMA~os. 

09 

--~--~~-~-~---~--~--~~~~-----~-~-~~--~~~~~~~-~----~-~----~-~-------~~-~~~~-

1/0 BASE T/H SEC 1 P 1 8. DEfINE THE fOLLCWI~G I/O 
CONTROL TERMS: 

A. CA 
8. RC 
C. SR 
D. ICS 



Bl700 I/0 CONTROLS 

10 
INTRODUCTION TO 1/0 

-----~-----~~---~~---~~~-~--~--~-----~-~-~~~~~-~--~~~~~---~~~~--~--~--~----

I/O BASE T/H SEC 2 P 3 
THRU 6 

PRACTICE 

9. YOU SHOULD BE ABLE TO 
UTILIZE TH£ 81700 CONSOLE 
SWITCHES TO EXECUTE "'9!J. OF 
THE SIX BASIC I/O lf/1 
COMMANDS. 

.THROUGH THE USE or THE CONSOL£, LOAD ANO EXECUTE 1C MICROS THAT 
WILL COMMUNICATE WITH THE SPO CONTROL USING THE FOLLOWING 1/0 
COMMANDS: 

A. XfROUTA 

B. Xf RIN 

C. TEST STATUS 

O. CLEAR ANO TEST STATUS 

E. TEST SERVICE REQUEST 

f. TERMINATE DATA 

1/0 BASE T/H SEC 2 P 3 
THRU 6, SPO TIM SEC 2 P 1, 
SEC 2 P l~ SEC 2 P 9 

PRACTICE 

10. YOU SHOULD SE F•HILIAR 
WITH THE PROPER SEQUENCE 
or STATUS COUNTS IN THE 
CONTROL ANO THE FUNCTIONS 
THAT TA~E PLACE DURING 
VARIOUS STATUS COUNTS. 

THROUGH THE USE or THE CONSOLE- CAUSE THE SPO CONTROL TO STEP 
THROUGH src 1 THRU 23· FOR A READ OPERATION USING A COMBINATION Of 
ALL NECESSARY I/O COM~ANQS. DURING THE OPERATION. CHECK TO ~AKE 

SURE A SERVICE REQUEST WAS RAISED ANO AT THE ENO HAKE SURE A VALID 
RESULT~ DESCRIPTOR w~s SENT TO THE PROCESSOR. 

---------------------------------------------------------------------------



B170C PROCESSOR TIM SEC 1 
P 12 THRU 24, 1/0 BASE T/M 
S£C 2 P 3 THRU 61 SPO T/H 
SEC 2 P 11 SEC 2 P 9 

PRACTICE 

!1700 I/O CONTROLS 

INTRODUCTION TO I/O 

11. YOU SHOULD BE A9L£ TO 
COHHUNICATE ~ITH AN I/O 
DEVICE THqQuGH THE US£ Of 
A MICRO STRIN~. 

WRiTE, LCAD INTO S MEMORY ANO EXECUTE A HICRO PROGRAM TO PRINT 
YOUR FIRST NAME ON THE CONSOLE PRINTER. 
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--------------------------------------------------------------------------· PCAP PERIPHERAL CONTROL ANALISIS PROGRAM 
~-~-~~-~~·--~~--~~-~--~---~~-~-~--~-~~--------~---~-~~----~~----~----~-~~-· i 

) PCAP LISTING• SPO T/H t. YOU SHOULD BE A3LE TO USE 
PCAP TO PERFORM AN I/O 
OPERATION. 

PRACTICE 

USING PCAP• PERfORH A TEST OP ANO REPORT IMMEDIATELY ON THE SPO 
CONTROL HITH THE TRACE OPTION SET USI~G ONE DESCRIPTOR. USING THE 
TRACE OUTPUT• VERIFY THE STATUS COUNTS WERE IN PROPER SEQUENCE. 

PCAP LISTING, SPO TIM 

; 

v 

PRACTICE 

z. YOU SHOULD BE AWA~E THAT 
1/0 CONTROLS CAN BE MA9E 
TO REPORT WHEN A~ OPERATOR 
HAS MADE A CHANGE IN THE 
STATUS er THE l/O 0EVICE 
CONNECTED TO THE CO~TROL. 

USING PCAP• PERFORM A TEST ANO WAIT FOR ENQUIRY OP TO THE SPO 
CONTROL WITH THE TRACE OPTION SET USING ONE OESCRI?TOR. USING THE 
TRACE OUTPUT VERIFY THE STATUS COUNTS WERE IN PROPER SEJUENCE. 
CHECK THE RESULT DESCRIPTOR AlSO. 

·::::-:::~:::-~----------------------:~-~::·:~::::~·::::::-::·::::--------· 
. ,~ TO UTILIZE THE CAPABILITY 

or PCAP TO £XECUT£ UP TO 
FOUR DESCRIPTORS AT ONE 
f IHE. 

PRACTICE 

USING PCAP~ PERFORM A TEST ANO REPORT lMHEDIATElY OP TO THE 
fOLLOkING CONTROLS WITH JHE TRACE OPTION SET USING fOUR 
OE SCRIP TORS: 

A. SPO 

B. LINE PRINTER / .· 

C. DISK DEVICE I 

O. CARO DEVICE 
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PCAP PERIPHERAL CONTRQL ANALISIS PROGRAM 

PCAP LISTI~G, SPO CNTL 
T/H, OSK CTG C~Tl T/M, 
HfCU CNr T/H, TRN PRT 
CNTL T/ 

-4. USING THE PRl~TOUT 

OBfA·INEO IS THE PREVIOUS 
OBJECTIVE, DETERMINE THE 
fOLLOWINu FOR EACH DEVICE: 

A. DEVICE In & CHANNEL NUMBER 
8. REFERENCE AOJRESS 
c. SEQUENCE or STATUS 
D. RESULT DESCRIPTOR 

rn11~1"c:. 
'VUV•• t ~ 
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CONSOLE PRINJER CONTROL 

--~~-~~~--~-~~--~-~--~~-~--~--~~-~----~--~~~----~-~~-~---~~--~~---------~-

SPO MTR TEST ROUTINE 
MANUAL 

PRACTICE 

1. INSURE THAT THE SPO rs 
OPERATING PROPERLY. 

RUN THE SPO MTR IN OEf AULT HOOE. AfTER SUCCESSfUL COMPLETION or 
THE TEST IN DEFAULT MODE• RUN THE SPO MTR TEST IN SECTION 3 ONLY. 
I~VOKE USERS O?TION TO 9ROAOSIOE TYPE CHARACTER 1 AS "M•s AND 
CHARACTER 2 AS wzws. 

PCAP LISTING 

PCAP LISTING 

2. USING PCAP TO EXECUTE 4 
READ OP FOR T~E SPO# 
OBTAI~ THE FOLLOWING: 

A. HEHORY ADD~ESS or THE I/O 
"OE SCRIP TOR. 

8. ADDRESS OF THE BUFFER. -
C. A PRINTOUJ Of THE BUFFER. 

·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 
CHARACTERSwlA~·. 03TAIN 
THE FOLLOWING FROM THE 
JRACE OUTPUT: 

A. HE HO RY ADORE SS Of THE I/O 
DESCRIPTOR. 

a. ADDRESS or THE DATA 
BUFFER. 

c. A PRINTOUT or THE DATA 
BUFFER. 



tARD READER MTR TEST 
ROUTINE MANUAL 

PRACTICE 

Bl700 I/O CONTROLS 

CARO REA0£R CONTROL 

t. INSURE THAT THE CARD 
READER IS OPERATING 
PROPERLY. 

EXECUTE THE CARO READER MTR IN DEFAULT MOOE. 

PCAP LISTING 

PRACTICE 

2. YOU SHOULD BECO~E FAMILIAR 
WITH THE OP CODES 
NECESSARY TO RE~O CARDS 
AND TO RECOGNIZE DATA iHAT 
IS PUNCHED IN THE C4~DS. 

15 

USING PCAP• EXECUTE THE NECESSARY OPS TO READ A DECK OF CARDS ~NO 
PRINT THEM ON THE PRINTER. SEE YOUR INSTRUCTOR FOR A DECK OF 
CARDS. 

-----------------------~---------------------------------------------------
PCAP LISTING 

PRA_CT ICE 

3. YOU SHOULD BE AWARE. OF THE 
VARIOUS. STATUS COUNTS THAT 
CAN OCCUR IN THE CARO 
READER CONTROL. 

USIN.G p·cAP11 CAUSE AN ENTIRE READ OPERATION USING THE SINGLE STEP 
TOGGLES • USE THE TRACE OPTION ALSO. VERIFY THE STATUS COUNTS ON 
THE TRACE. 
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96 COL CARD DEVICE CONTROL 

HfCU MTR TEST ROUTINE 
MANUAL 

1. INSURE THAT THE CARO 
DEVICE IS OPERATING 
PROPERLY. 

PRACTICE 

RUN THE HFCU MTR TEST IN All SECTIONS. VERIFY THE RESULTS or EACH 
SECTION BY READING THE HfCU MTR LISTING. 

-------------------------------------------------------------------------· 
PCAP LISTING 

PRACTICE 

2. YOU SHOULO aECOME FA~tlt~R 

WITH THE VARIOUS OP CODES 
fOR THE HFCU. 

USING PCAP, PERFORM THE FOLLOWING OPS TO THE 96 COL. CARO DEVICE: 

A. READ 

8. PUNCH 

C. PRINT 

D. READ AND PRINT 

PCAP LISTING 

PRACTICE 

J. YOU SHOULD BE FAMILIAR 
WITH THE VARIOUS STATUS 
COUNTS ENTEREO IN A CARO 
READ OPERATION ON THE HFCU 
CONTROL. 

USING PCAP• WITH T~( TRACE TOGGLE SET• CAUSE A READ OP TO SINGLE 
STEP THROUGH ITS OPERATION. VERlfY CORRECT STATUS COUNTS WITH THE 
MfCU 1/H. 

-------------------------------------------------------------------------· • 



DISK CARTRIDGE MTR TEST 
ROUTINE MANUAL 

P~ACTICE 

11700 I/O CONTROLS 

DISK CAHTRIOGE CONTROL 

1. INSURE THAT THE DISK 
CARTRIDGE IS OPERATING 
PROPERLY. 

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

PCAP LISTING 

PRACTICE 

z. YOU SHOULD 9E "FAMILIAR 
WITH THE VARIOUS OPS f~~ 

THE OSK CART. CONTROL. 

USING PCAP. PERFORM THE FOLLOWING OPS ON THE DISK SUBSYSTEM: 

A. READ BURROUGHS fORHAT 

8. WRITE BURROUGHS FORMAT 

C. WRITE INITIALIZE 

17 

~--·--------------~~------~~--~--~~~~--~------·~-~--~~~-~-~-~-~----~--~~---

PCAP LISTING 

PRA~TICE 

J. YOU SHOULD aE ABLE TO 
INITIALIZE A CARTRIOGE BY 
USING PCA~. . 

USING PCAP- f IRST WRITE INITIALIZE SECTOR 0• SECTOR 32• SECTOR 64, 
ETC. NEXT. WRITE BURROUGHS FORMAT • SECTORS 1 THRU 31• 33 THRU 61* 
65 THRU 94, ETC. PROVE THAT IT IS INITIALIZED BY PERFORMING A READ 
BURROUGHS fORMAT ON THE ENTIRE SURF~CE. If HELP IS NEEDED, SEE 
YOUR INSTRUCTOR. 

f 

-~~~-~---~~~~--~-~-~--~~----~-~--~~~~-~-~-~-~~~-~~---------~-----·---~-----
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DISK CARTRIDGE CONT~OL 

PCAP LISTING 4. YOU SHOULD BECOME FAMILIAR 
wtrH THE OPTIONS IN PCAP 
ASSOCIATED WITH DISK 
CARTRIDGE CONTROLS. 

PRACTICE 

USING PCAP, WRITE A KEYED ADDRESS PATTERN OVER AN ENTIRE DISK 
.CARTRIDGE. 

PC~P LISTING 

PRACTICE 

5. YOU SHOULD BECOME FAMILIAR 
WITH THE OPTIONS IN PCAP 
ASSOCIATED WITH DISK 
CARTRIDGE CONTROLS. 

USING PCAP ANO THE DISK CREATED BY THE PREVIOUS OSJ~CTIVE. READ 
THE INFORMATION BACK ANO VERIFY THAT IT CORRECT. 

PCAP LISTING 

PRACTICE 

6. YOU SHOULD BE FAHILI(R 
WllH THE OPTIONS IN PCAP 
ASSOCIATED wITH DISK 
CARTRIDGE CONTROLS. 

USING PCAP# WRITE A ROTATING EBCDIC DATA PATTERN ON TEN SECTOas Of 
THE DISK CARTRIDGE. 

PCAP LISTING 

PRACTICE 

1. YOU SHOULO BE FAMILIAR 
WITH THE OPTIONS IN PCAP 
ASSOCIATED WITH DISK 
CARTRIDGE CONTROLS. 

USING PCAP AND THE DISK CREATED IN THE PREVIOUS OBJECTIVE, READ 
THE INFORHATIDN BACK• AND VERIFY THAT IT IS CORRECT. 

-------------------------------------------.--------------------------------



PCAP LISTING 

PRACTICE 
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DISK CARTRIDGE CONTROL 

8. YOU SHOULD 9E FAMILIAR 
WITH THE OPTIONS IN PCAP 
ASSOCIATED WITH DISK 
CARTRIDGE CONTROLS. 

19 

USING PCAP; PERFORM A CONTINOUS READ OPERAT!O~ or THE ENTIRE DISK# 
AND USE AN INCREMENTING REFERENCE ADDRESS PATTERN. 

PCAP LISTI~G, OSK CTG T/H 

PRACTICE 

9. YOU SHOULD BE fAMILIAR 
WITH THE STATUS COUNT 
SEQUESCE DURING WRITE OPS 
ON THE DISK CARTRIDGE 
CONTROL. 

USING PCAP, OBTAIN A TRACE OF A TWO SECTOR WRITE O?ERATION ANO 
VERIFY THE SEQUENCE or STATUS COUNTS BY USING THE OSK CTG TIM. 



20 

TRAIN PRINTER HTR TEST 
ROUTINE MANUAL 

PRACTICE 

Bl700 I/O CONTROLS 

TRAIN PRINTER CONTROL 

t. INSURE THAT THE TRAIN 
PRl~TER IS OPERATING 
PROPERLY. 

USING THE TRAIN PRINTER MTR TEST ROUTINE· RUN All SECTIONS or THE 
TEST. 

PCAP LISTING• TRAIN 
PRINTER TIM 

PRACTICE 

2. YOU SHOULD SE FAMILIAR 
WITH THE VARIOUS OP CODES 
AVAILABLE fOR THE TRAIN 
PRINTER CONTROL. 

USING PCAP, PERFORM THE FOLLOWING OPS TO THE LINE PRINTER: 

A. PRINT• SINGLE SPACE 

8. PRINT, NO SPACE 

c. PRINT, SKIP TO BOTTOM or FORH 

o. SKIP TO TOP or FORM 
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FILE PARAMETER BLOCK (FPB) 
/\ 

~~) 

Compilers build a File Parameter Blo~k (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 Para~eter 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) 

21 

A File Information Block (FIB) is an MCP table residing in memory containing 
information concerning a f.ile. 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 
output mode and the current status of the file, 1 as 

consists of the input/ 
well -as counters and -

data reference pointers. ~k 
. \ c L fi.:. "'""' 

CHANNEL TABLE 
._L '_e$ I~ /b ~..,_:rr• 

1 f;r, i~J 

The MCP Value stack contains a set of eight contiguous .24-bit fields (0::1.l. 
Each field contains either a zero or.tl"i~rCl!a~n~ ~le memory address 
corresponding to that port. I tC 7 l<e. · ~- I'' c'., ·J~ 

11d' 

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

. I t/ Jf_ .l'. ~1-i'r_ r5 
I c,., rr... '-(Jf.t. INPUT/OUTPUT ASSIGNMENT TABLE (IOAT) t)hi2' ( /1~ 

The Input/Output Assignment Table (IOAT) is a memory resident table, 
constructed, and used exclusively by the MCP. The purpose of the !OAT is .I ?r·~ 

to retain infonnation concerning the status and availability of all .. , ~!.t? /Qrt_r::~> 
peTipheralS On the system. ;)c/f /OS /!).y r 

rt~ .?o/(1 
// 

, 
/\'~.:; . 

/ \ \ \ '· 7 
\ \ :P 

\\~ \' 
( ~-

"' 
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Each of these is utilized as follows: 

1. Clock cable, takes early system clock frora the processor (clock module on 
81720) to the I/O Subsystem. On the distribution card, this clock is rctimcd 
and shaped and becomes the I/O Clock, and is distributed via coax cables 
throughout the I/O Subsystem (See Below). 

2. Sixteen Line Control Cable, carries five control signals (cor.:nand active, 
response complete, service request, clear, power-on) between the processor and 
the I/O's. It is connected via chip sockets on both ends, due to lack of F/P 
connector space on the distribution board. 

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

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

1/0 SUBSYSTEM EXPANSIO~ 

An I/O 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/O Subsystem, and they may be 
used singly, or together. The first is to add another I/O Base assembly, 
which is essentially the sa~e as the first except for the interface board 
(now the sub-distribution board). This assembly is referred to as an 'I/O 
Base Extension', and one is allowed per system. It has identical capacity to 
an 1/0 Base. 

The second is to add 'free standing' I/O Controls which come complete with their 
own backplane and interface card (e.g. Hag. Tape, Single Line). In either case 
interconnection to the I/O Base,. and each other, is the sarae. A 'Daisy Chain' 
is created (via F/P Cables), and the I/O Bus and control signals arc distrib
uted along this chain, with tennination of the signals always being on the 
last interface card in the chain, via pluggable load resistor packages. 

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

Note that ~lthough the control signals between the CPU and the I/O Base are 
carried via a 16 pin special cable, distribution of these signals from the I/O 
Base·to other I/O subasscrablies is via a regular 50 pin F/P cable. 

Consult the I/O B.:isc Technical M.:inual for further information on this subject, 
end for I/O Clock adjustment procedures. 
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CONTROL SIGNALS 

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

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

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

SR - 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/O handling routine. 

CLRB - 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.) 

PWRON - POWER ON. Is 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. 

IOS - The direction of transmission (to or from the Processor) is controlled 
by the signal 'I/0 SEND' (IOS), which may be generated by any I/0 
Control in the Sub-system. !OS 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 SYS1'£~iS SOFTWARE HANDLES AN I/O 

1. Let us assume that a program is executing, and it reaches the point where 
it needs to begin reading cards from a card file for the first ti~e (i.e. a 
card file is to be opened). This is a function which the program interpreter 
is not equipped to handle, and so it will 'communicate• a request for GlS!'iO 
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to handle it. A switch will occur and GISHO will become· the active interpreter. 

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

3. MCP will check its "I/O Assignment Table" to see if 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 (?date filename); thus if there 
is more than one reader on the system, the MCP will assign the one which cont~ins 
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 HCP will itself have to use the i/O Driver code in GIS!-!O. 

4. To· communicate its request for an I/O operation to GISMOt the MCP will gen
erate an 'I/O descriptor' which describes in detail the operation to be per
formed and the device on which it is to be.performed. The 11/0 Descriptor' 
will be written into memory, where it will remain, at an address indicated by 
the 'Reference Address', u~til this file is closed. The descriptor describes 
just one I/O operation (e.g. read one card, print one line), thus, tto read a 
file a single descriptor may be used many times. (See below.) 

5. With the descriptor in memory, MCP hands back control to GISMO, which pro
ceeds to perform the operation described in the I/O Descriptor given it by HCP. 
This is done by executing those MICRO-ROUTINES which constLtute the 1 1/0 Driver' 
The operation is completed in two parts, GISMO first sets up the card reader 
controi to perform the operation required, and then exits temporarily ~hile 
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 c 
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 
ueeds attention (ij~rd~a.~FT' interrupt). 

y t.L V•c.L /1 l 
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7. CISMO is re-entered from whichever interpreter was executing at the time the 
in te rru p t: . fro~. t_h e ... I/ 0 C~tQt ro l took place (.a ... che.c.k.~is.._mada. .. £0~::-~_in.t.e.uup..t.s._~
~~~~~ jnstruCtions), 9-nd it will proceed through the second half of the 
-=1/0 ·operation, which is placing the read infomation in rwemory. The location 

of the data in meoory will have been determined by the HCP, and included in the 
1/0 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/O 
Descriptor. If a problem did occur, control is now handed back to the MCP as 
a user program cannot handle this. Otherwise, GIS~tO 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 
PROGRA..'l 

(j) 

GISMO 

@ 

® 

1/0 CONTROL 
ACTIVE 

l 
• . 
: . • 

I 
I/O lNITIATIO~ PROCESS FLO~ 

DESCRIPTION 

PROCRAM DECIDES NEED TO INITIATE 
.READ OP. 

GISMO EXA.~INES CO~UNICATE AND 
. BRANCHES TO MCP FOR HELP. 

HCP GENERATES I/O DESCRIPTOR A~1) 
PASSES IT TO GISMO. 

GISMO INITIATES I/O AND SETS UP 
CONTROL TO PERFOR.'i READ. 

READER PERFORMS OPERATION. 
CISHO EXITS BACK TO MC? A~'D 

OTIIER PROGRA!·iS MA y BE EXECUTn~c • 

I/O CO~TROL INDICATES OP. CC~PLETE 
·AND CISNO IS RE-ENTERED TO HA~mLE 
DATA TRANSFER. 

CISMO HANDS CONTROL BACK TO USE~ 
PR9CRAM ~~ICH MAY NOW ACCESS n~TA 

IN Ji~ORY A~ CONTINUE TO PROCESS. 

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 
~een crea;ed, thus it is only set up once by the HCP, at File Open Time. 

~~ • . ·~.a. \ 1\ 
I . iv·QJ v ({;··.-... _ .· \ ·: I ,,:V . r \-.. • \ '-\ vlt· ,_ ~ .Q}~ --;y "-' 
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After the user program, in the above example, has finished with the data it 
received during the I/O, it may decide it needs more data, so a further I/O 
operation is initiated. This time, however, when.HCP receives the request, 
it merely "Re-Activates" the same I/O Descriptor as before, which is still 
in memory, and calls GIS~tO to execute it again. Thus, after the first I/O 
on a file, subsequent operations can be handled much more quickly. 

'LINKED' DESCRIPTORS 
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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 
'Buffer' to contain the I/O data. It can be seen that in this case, each ti~c 
the user program requires activity on this file, it must wait, after the I/O 
has been initiated, until the physical I/O has taken place, before the needed 
data is available. This will have a bad effect on program execution ti~e, as 
the program will continually be in a "waiting for 1/0'' 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. (~ee explanation of I/O Descriptors below~}" 

It is an automatic function of GISHO, once it is cocrmanded to "execute" an I/O 
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/O would take place as normal. However, 
if a second Buffer was assigned to this file, at the time the first Buffer load 
of infonnation was passed to the program (first physical 1/0 complete), the 
second 1/0 Descriptor in the chain would automatically be initiated, orior to 
the program requesting it. Thus, when the program next requests an I/O, GISaO 
will find it already complete, and will pass the new data to the program iu:ned
iately, instead of waiting for the physical activity of the peripheral. At 
the same time the first descriptor will now have been made 'Ready' again by 
the MCP (Program has finished with this data)~ and GISMO will re-execute it. 
In this way the 1/0 can be kept one or more steps ahead of program requirements, 
muc~ improving system efficiency. 

1/0 HANDLING IN OFF-LINE ROUTINES 
. 

In the descriptions above we have been referring exclusively to 1/0 Operations 
in an 'On-Line' environ.uent, i.e. under MCP control. There are many programs, 
particularly Test Routines, which do not operate in this environment, i.e. 
they are 'Off-Line•. 

The I/O handling procedures vi.thin these routines are of ~ecessity, similar to 
the On-Line procedures. Each program contains its own "I/O Driver" Routines 
(assuming the program is Yritten in MICRO-CODE) and these are very similar to 
those contained in GISMO, with the addition pernaps, of more error dla~nostic 
capability. The ~in body of the program, when -it requires an I/O, will gen
erate an 1/0 Descriptor identical to the one ge-ncrated by the MCP, and brtlnch 
into the I/O 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 GIS~lO (or some other soft I/O 
Driver Micro-Program) so that these routines may cause the I/O Control desired 
to perform the necessary operation on the Peripheral. 

·1/0 DESCRIPTOR 

CISMO 

(SOFT I/O ROUTINES) 

SOFTWARE 

I, 

J/O DESCRIPTOR FORMAT 

I 

I 

C.P.U. 

HARDWARE 

1/0 
CONTROL 

I/O BUS 

I/O 
CONTROL 

PER I FE E:t:\L 

M 

PERI PH E?..AL 

The (ormat of the I/0 Descriptor is the same for all I/O's, although for some 
devices certain fields may not be significant. It consists of 7 fiel.ck-, ~. 

,.Rf..which is 24 b~.tA.J-.2.P~' r.taking the ,!lhQJ,g. des,riptor 168 bi ts long. Under 
On-Line cotiditions, the MCP suffixes several cr.oreffi"'I'O'S"TI-medescr1ptor for 
its own use, but these do not affect the I/O Driver, and will not be discussed 
here, for further information see the MCP Reference Manual. 

Reference 
Address 

RS - OP CODE A 
ADDRESS 

8 
ADDRESS 

c 
FIELD 
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The location of a Descriptor in memory is contained in a separate 24-bit t'leld 
called the 'Reference Address'. This address points to the beginning of the 
second field of the Descriptor, not to the absolute beginning. It is tran·i
ferred to the I/O Control Hardware by the I/O Driver during the initiation of 
an I/O, and is passed back by the Hardware to the Drive during the compiction 
of the same I/O. This address is then used by the I/O Driver to relocate the 
Descriptor for which this particular I/O was initiated. 

The various fieldsof the I/O Descriptor itself are described in the followin& 
paragraphs: 

ACTUAL 1'NDING ADDRESS 
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This field contains the address of the l .. Q..~tiQA.,.i.a .... th.e...mem.o.J:y~ .,d,A:J~4 buffer (+l) 
where th~Jast .bi:-E-·-e-f:,.:-~~L~~~~~ ... 4,., .•. ~9 ..... QJ:: Jro.m the. .... I./.Q.· .. ~~~-~as 
located •. ~This is used by all controls, but is especially important for vari~ble 

-reeord""'f~~gth devices (such as the SPO) where the actual buffer size may cft~n 
be much larger than the data field transferred. Thus the software has a ~cans 
of knowing where data received, or to be transmitted, on any given operatiJn, 
stops, if it is not at the end of the buffer. 

RESULT STATUS 

At the end of every operation the I/O Control transmits back to the 1/0 Driver 
a 24-bit result descriptor field, which contains inforination on the status of 

_.the just completed operation. This result descriptor is written into the result 
status field of the 1/0 Descriptor. · 

Prior tQ the receipt of the result descriptor from the control, the result 
status field is used to store other infonnation pertinent to the I/O opera
tion, such as port and channel numbers for the control to be driven etc. This 
provides an extra cormnunication link between the MCP and GISMO. 

LINK ADDRESS 

The Link Address is a 24-hit field wbich will provide the means of ch3lnln~ I/0 
Descriptors to each other (see below). It will contain either the reference 
address of this descriptor if no chain exists, or the reference address of the 
next descriptor in the chain if one does exist. 

OP CODE 

This field contains the desired OP Code and its variants, defining the actual 
operation to be performed by the 1/0. 

A - ADDRESS 

~~L.A_.:_ .. ~.~~~~~.L£QJ!~ __ ain,s the beginn~~g,J~An~!Y.. ~ddrcss of the Input/Out.put .Htt.l<>ry 
e.Tea reserved for this descriptor (i.e. the buffer). 
--~--~:;ob<c"""~,;d.~- ..,..:it.Jt,,_..,.,...t~ .... ;oill.T,.... ;!lOF'·"~--,._.,"lt,_,_,.,., •.. -;i,c :·~-<ii 
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B - ADDRESS .}· 
The B - Field contains the ending binary address (+l~ 0 of the buffer area re-
servedtnmemory-for'-tni's"'"atrscrTpt:c>r~ . . ··~·w·,,~ .•.. , ···, ·· • , 

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

C - FIELD 

~is f!.el~L£Q~qt;~!.P.:~ ... JJ1e. ... '_f,iJ"'e. Ac;td.x~.s~ '·· ne,e,.d.e.cl. Jor .Di~l<,. ()per~ tions, and is 
redundant e~~-epJ~ .. ~or those operations •. It cont":iins" .. an"··a'h"so'iilte s'ector a.ddress 
which'. w£11 point ~~ th7· -b~~-~~E~~!i.&. ·oi":·~.11~, ·a.r.~c~ .. -.,.~,o,. --b.e _acce·:·sed· ~o:n· .. ·a part~~u1ar. 
disk. Exactly whi.eh disk out of the several that may be on the sys tern is 
~oe"ftBed in the OP-Code. 

TYPICAL I/O DESCRIPTORS 

Note that all numbering is hexadecimal. 

© SPO READ OPERATION 

AEA RS LINK OP A B c 
Descriptor: 000000 000000 014740 000000 014ED8 014F78 000000 
(Before Execution) 

AEA RS LINK OP A B c 
Descriptor: 014F20 800080 014740 000000 014ED8 014F78 000000 
(After Execution) 

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

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

AF.A RS LINK OP A B c 
Descriptor: 000000 000000 014740 400000 014ED8 015Al8 000015 
(Before Execution) " . 

AEA RS LINK OP A B c 
l>escriptor: 015Al8 804080 014740 400000 014ED8 015Al8 000015 
(After Execution) 

In the above examples the reference address was @014740@ 
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1/0 DESCRIPTOR CP..AI~ING 

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

REF. ADDRESS 

AU OP A B c DESCRIPTOR ~l 

AEA RS ltINK OP A B c DESCRIPTOR D2 

AU RS OP A B c DESCRIPTOR 03 
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Each descriptor within a chain will have associated with it its own buffer area. 
1~ 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. 

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 
initiate a new descriptor before the user program has requested the data to 
which that operation relates (if this is a Read operation) and so the I/O can 
keep ahead of the program, increasing its execution speed. On a printin~ (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 linki~g>';ne descriptor to the next, and the initiation of that next des
criptor is ~ GISXO 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/O 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 HCP reference manual should be consulted for·more informatio~"this subject. 

A 
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OPERATION 
Information flow to and from the B 1700 I/O controls is managed by means 

of I/O Desc.;r iptors. The I/O Descriptor used for the B 1700 ~tagnet ic Tape 
Control II 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 D 
field~ 

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. 

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

The L field contains a link address that points to the 
RS field of the next I/<:) pescriptor. -tifT~lP•• 
•a :al 111 a: ·" '4 ,. , ... eni£~.WGJXIIJUI uur h:t1••- •• · u c• 
'ft chi ef' Uuf' 'IOL t £eek cos ca ·pt 1 .,._ 

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

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

The C f icld contains an address that points to the Lock 
Descriptor of the magnetic tape unit used by this I/O 
Descriptor. 



~IT J.'t· 

E 
(ENO 

ADDRESS) 

••0011 

BIT 
24 

RS L 
(RESULT (LINK 

STATUS) ADDRESS) 

Bl700 I/O CONTROLS 
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Figure 1-7. B 1700 ·Magnetic Tape Contro 1 I I 1/0 Des er iptor 

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

The Lock Descriptor also provides a means of locking out all other re
quests to the string until ~~l available I/O operations in that string have 
been completed. A block di~~r~m of the Lock Descriptors and 1/0 Descriptors 
used on a magnetic tape subs)·stem is shown in figure 1-8 • 

. ,,; ;JI .// tJ c r1,e.1tl( ~ c<..:ro'/~s;'s·a • 
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r a1 (STATION 1) DESCRIPTOR DESCRIPTOR DESCRIPTOR 
~M..Q_i_ !V;v. f;a02 e 
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r (STATION n) DESCRIPTOR DESCRIPTOR DESCRIPTOR 

LINK 
LINK 

1 
"' _. LAST LOCK LINK FIRST (ANO) LAST ·- 1/0 DESCRIPTOR - ~ 

"' (STATION n) DESCRIPTOR 

Figure 1-8. Basic Block Diagram of Magnetic Tape I/0 Descriptor Strings 
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The Lock Dcsc;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 

RS field 

L field 

OP field 

A field 

B field 

c {;'eld 
BIT 
0 

E 
(NOT 

USED) 

The E field o·f the Lock Descriptor is not used. 

The first two bits of the RS field are used to "lock" a 
string of I/O Descriptors. If the first two bi ts are equa 1 
to 00 (unlocked), they are changed by the I/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 1/0 Driver exits by means of 
the L field address to the next Lock Descriptor. . . 

The L field address is used as a link address to the next 
Lock Descriptor. 

The OP field contains the Lock Operation code. 

The A field is used to store the link address of the first 
I/O Descriptor in the string. 

The D field is used to store the addl .. ess .9f. ~hr I/O De~crip-

~f; J~~~i{ i~s C~!i~nt~f!~ ~J:. ope;ll:,?} ~~;~:c,~::__~/:< ,f 

c 
RS L OP .A 8 

(RESULT (LINK (OPERATION (LINK A (LINK B (L," "" c 
STATUS) ADDRESS) COOE) AOORESS) ADORE SS) .A!/A-?r~€s 

--. .._,,..,-· J 
' L..,'- k 0 /'-eel-'<!:.-',,( 

r '"·· 

Figure 1-9. B 1700 Lock Descriptor Format 

All communicates to and from the I/O control are handled by a micro-coded 
program labeled CS~ (Central Service Module). Specifically, a portion of CS~ 
labeled 1/0 Driver handles all 1/0 operations. The 1/0 Driver is initiated 
with~ 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) configuratio~. If an unlocked configuration is not found, 
the I/0 Driver exits by fetching the Link address (L field) of the Lock Descrip
tor which points to the next Lock Descriptor. The 1/0 Driver then checks the 
first two bits of this Lock Descriptor RS field for an unlocked configuration. 
If an unloc;:ked descriptor is found, the 1/0 Driver locks the descriptor by 
transferring a 01 into these 2-bit positions, then transferring the previous 
contents of these two bits back to the I/O 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 I/O Descriptor in the string. The 
first two bits of the I/O Descriptor RS field are checked for a Ready condition 
(00). If the I/O Descriptor is Nut ncady (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. TI1e 1/0 Driver exits the I/O Descrip
tor by means of the C field addrcs~ which points to the RS field of the asso
ciated lock descriptor. 



START 

1/0 DRIVER OIRECT
EO TO Fl RST LOCK 
DESCRIPTOR It~ THE 
STRING 

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

B1700 I/O CONTROLS 

LOCK THE LOCK 

DESCRIPTOR 

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

STORE THE POINTER 
TO THE PREVIOUS I/O 
DESCRIPTOR IN LOCK 
DESCRIPTOR 8 FIELO 

UNLOCK THE LOCK 
DESCRIPTOR 

EXIT BY THE C FIELD 
AOORESS TO THE AS
SOCIATED LOCK DES
CRIPTOR 

STORE THE A FIELD 
AOORESS OF THE LOCK 
OESCRtHOR tN THE B 
FIELD 

UNLOCK THE LOCK 
DESCRIPTOR 

NO 

EXIT IY 8 FIELD AO
~--ORESS TO THE CURRENT 

I/0 DESCRIPTOR IN 
THE STRING 

YES 

EXECUTE THE !/O 
DESCRIPTOR ANO RE
LEASE THE 1/0 DRI
VER 

RECALL THE 110 ORI
, VER AS NEEOEO TO 
HANDLE DATA FLOW TO 
ANO FROM THE l/O 
CONTROL 
(SERVICE REQUEST)" 

STORE THE RESULT 
OESCRIPTCR IN THE 
1/0 DESCRIPTOR RS 
FIELD 

EXIT SY THE L FIELD 
TO THE NEXT I/O 

-----~DESCRIPTOR IN THE 
STRING 

Figure 1-10. lfagnctic Tape I/0 Driver Operation 
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SPO TEST-OP & HEPOHT IMMEDIATELY 

CESCRIPTOR 
t;A IN SPEC 
Al)O SP(C 

•1---~------·~-----·----------~------~------·-·-··--·--·-····----------·-----··-----·--········-··-····-
CHAN~(L C 10 2C ~A 014740 
O~~~y REFERENCE AOCRfSS 014740 
OU~HY REr ACO I~CREHE~T-OCCCOC 

HAIN TOGS OJ.COCO 
AOO fOGS lCCOOO 

C I~C VAL COOCOO OAfA E7E8E9 
~AX ClSK SECT(~ ACDRESS OOJ21F 

OESCAIPfQR: OOCCOO OOOCOO 000000 800000 014(08 015088 COCOCO 
caEFOR( (X(CUT[QN) 

TE ST STSlCOOOl C1C02C C10C2C• XFROUTA 200050 010000 02002C• 
KF"FIOUTA ZOCOOO 040COO C'5CC2C• XFROUTA 200000 050000 06002C• 
Xf"ROUTA 2C0047 060COO C90CZC• XFROUfA 200040 090000 OAC02C• 
xr RI N 40CCOO llCC47 14CC2t• Xf R Ito 400000 1400te0 15002C• 
XF" RI 1' 400CO-O 1700AC C10C2C• 
OESC~tPTCR: 014E08 60~0AC 000000 aooooc 014[01 015C81 ooooco 
<AfrER ()C(CUTl CN> 80C080 DESIGNATED R£SCll 

XFACUTA 2COOOC ozocoo C3002C • xrRCUf A 
XF'RCUTA 200000 060(00 07C02C • XFROUTA 
JEST $ R1C0005 OOCCOl l200ZC• XFRtH 
.XrAIN 4COOOO 150(10 uoozc • XffUN 

LENC fH OCIQ l U 
llHE C£LAY 010 .... 

cOOOOO 0 3000 c hCQ.ZC• 
200001 o 1000-0 HCOI(• 
400000 lZQOGl lJCNC• 
4000H UHH l'Ml4• 



Cl) 
H 
0 
0:: 
E-t z 
0 
u 
0 
.......... 
H 

0 
0 
I"-
~ 

~ 

SPO TEST-OP & RE:PORT ON ENQUIRY 

OESCRIPTCR 
to!AIN SPEC 
ADO SPfC 

11---~--I·~-------~--------·------·-·------------·------------·-·---··-------·····-----------···--······· CHANNEL 0 IO ZC ~A 0147~0 
OC~HY R(fERE~CE ADDRESS 01~740 
DUMMY REF ADO INCAE~Ehf OCOOOO 

HAIN TOGS OAOOOO 
ADO TOGS lOCOOO 

C l~C VAL OOCCOO CATA £7E8E9 
HAX DlSK SECfCR ADDRESS OOJZBr 

OESCRIPfCR: OOCOOO OOCCOO 000000 9COOOC 014£06 015098 COCOOO 
(3(fQRE Ex£CUfION> 

TEST STS1C0001 01CC2C C10C2C• XFROUTA 2C004i0 010000 02C02C• 
XF"RCUTA 2CCOCO 04CCOO C5002C• Xf'ROUTA 2COOCO 05000C C&C02C• 
XF'ROUTA 2000H oaccoo C9002C• XFROl:fA 200040 09000G OA002C• 
Xf" RI N 4COCOO l30C41 11.00ZC• XFRI N l.00000 140040 15002C• 
XF' RI N 400000 1700AC ClOC2C• 
CESCRIPT~R: 014ED8 ClCOAC OOOOCC 9COOOO 014£08 015088 OOCOCO 
(Af"TER EXECUTICN> aocoao DESIGNATED RESULI 

XFRCUTA 200000 ozocoo OlCOlC • Xf"RCUU 
XfRcuu aoooo 060COO C7C02C • XFRCUU 
TEST S R100005 000(01 12002C• Xf'RIN 
XfUN 400000 lSOCCl 1'002C• XFAIH 

lEhGTH 0001(0 
UHE DElAY 010000 

2000CO OlOOOC 0 400 ZC• 
200001 070000 Q8C02C• 
t.OOCOO 120001 1J002C• 
400000 160000 17C02C• 



' 

~ 
0 
~ 
~ z 
0 
u 
0 

""' H 

0 
0 
r-
........ 
~ 

/) i l 

SPO READ -OP 

(} c: 
~· ) I 

) , 
(/" ,,, ::, 

c, c' J~f.es 

CESCRIPTOR fl 4 -~--------·-~----~~-------··-~-~--·····~·-•••••••••••••-••••••••••~•••·-·y,4••••••••••••••••••••••••• 

"'A IN -5fLC c HA~ p. El "a !.~L,.is.. !,,A ,Q 1,~L4 0 ~J_~_,,J.Q~~--Q ~ .. Q.QQ_Q c I ~c v ...... JH> 0 (II) 0 DAU. E 7U.U... J~l.K.G..1.tl .... QJl.OUQ 
i"oo·"'·-SP(C 61TR1:fYREHRnct AOOR(SS OH.740 ADO TOGS 100000 HAX DISK SECJOR ADOR(SS OOJ28F tlHE OElU 010000 

0 L M H Y R Hf.? A 0 C I (.N ,~ il ( HE N ,L ·o C C C 0 0 .~ ,i: , 

OESCRIPTQ~: 000~00 000~00 000000 000000 01~EC8 015096 000000 

( 3 ff" CR ( £ x f.C,~ T l 0 N ~ C ~>( r < ., 
/ 

TEST STSlOCOt'l OlOO;'C 010C2C• XfH.:UfA 200000 OlOOOC 07CO~C• 
x r rm u u 2 o c c o o o c. c c a a c 5 o c 2 c • x r Ho li f A 2 a c o c o a ':i o o o c ob c o 2 c • 
~FAOOTA 200041 C80COC C90C2C• XfRJUTA l00040 090000·QAC02C• 
XFRl~ 4CCCOO OC0041 COOCZC• XFRIN 1,ccoco ooau~c Of002C• 
~FRI~ 400000 OfOOC9 CfOOZC• XfRIN 4000CO oroorz oroo2c• 
XFRt~ 40CCOO orcoct CFCC2C• XFRIN 4CCOOO OF004C orco2c• 
JCFRI~ 4CCOOO Qt 00t16 CFOUC• XFRII'\ 1,QCOO'J Of004C oroo2C• 
XFRI\ 4COOCO crocc1 OfOC2C• XFRtN 4CCOCO orooc4 crco2c• 
XFnt~ 4COJOC OFOCD6 CF"OC?C• XfRII\ 4COCQO OF'OOD.C. oroo2c• 
~FRI~ 400000 crccns CFOC2C• XFRIN 40COCO OFOOC4 Of002C• 
XfRIN 4COOOO OfCOOo CFCC2C> XfRIN 4COOCO Of004C OFCOZC• 
xrRIN 400000 OfCCC3 oroo2C• XfRIN 400000 OFOOC1 OfOOZC• 
XFRIN 4COCCO l1CCOJ 15CC2C• TRH OATA10COC6 150000 15C02C• 
XrRIN 400000 17C080 C10C2C• 
CESCRIPTCR: 014FfC 6CCw8C OCOOOC OOOOOC 014(C8 015CS8 COQOCO 
<AFTER EXECUTION> 600080 OEStGNAf£0 RESUlf 

THIS IA SPO R£AD CCH~AMO TO •PCA?• 

XFRCUTA £COOOO 
XFROUU 2COOOC 
HST S RlCOOO'S 
Xf'RlN 4COCOC 
XFRIN t.OilCOO 
XFRIN 4Cl)000 
Xf"RIN 4COOOC 
XfflIN 4C\>OOO 
XFIHN leOOOOO 
XfnIN 4~0000 
'<fRIN 400000 
XfRIN ~00000 
XfRU& 4COOOO 

czccoo 
O& 0 CO 0 
000(01 
crcCE:J 
Of OC40 
er a CE z 
Of 0 CD 9 
OF 0 C ft 0 
or o co" 
Of'OC40 
Of'OC7f 
or oca1 
15CUO 

CJC02C• 
C 7 00 2C • 
cscozc. 
er ooze• 
CfCOlC• 
CFCC2C• 
er co 2c • 
crcozc • 
CFC02C • 
er ooze• 
oroo zc • 
OF'002C• 
1'002C• 

XF'ROUTA 
XfRGUTA 
lCFRIN 
Xf RI N 
Xf'~IN 

JcrR I~ 
XfRIN 
lCfRIN 
Xf"Rth 
XfR[N 
xrR1111 
xrr.IN 
)(fRIN 

(OOOCO 
200C01 
4000CC 
40 0 0 0 0 
t.000 00 
t.OOOCO 
r.oococ 
40 oc 0 0 
40 0 cc c 
t.OOCOC 
400COC 
4000CO 
400000 

0 30010 
0700'JC 
080001 
orooce 
orooc9 
OF0007 
orooc5 
Of'OOCl 
OfOOCl 
0 FOOE:l 
OfOOD7 
OF007f' 
uoooo 

04C02C• 
08COZC• 
OCCOZC• 
OF"COZC• 
Of'CvZC• 
Cf"COZC• 
Of'CJZC• 
CFCOZC• 
orcozc• 
OfC02C• 
orco2c• 
llCO~C• 
17002C• 



~ 

~ 
z 
0 
u 
0 
.......... 
H 

0 
0 
r--.. ,_,. 
i:Q 

SPO WRITE-OP 

OESCRIPTCR 11-------------~---------·------------·--------······~·······-······-·••••••••••·-·-•••••••••••••••••••• 
~A[N ~P(C CHAN~El 0 IO 2C RA 01~740 ~Aih TOGS OACOOO C l~C VAL 000(00 CATA E7E8E9 lENGTH 0001EO 
AJI) SPEC OUl"MY REFEREl\CE ADDRESS 01H4C ADO TOGS lOCOOO ~AX OISK ~ECHR ADDRESS OOJ28f lIHE CELH 010000 

DU~HY REF ACC INCREHE~T OCOOOO 
OESCRIPTCR: OOCCOO CCCCOO OOOOCC 40000C 01~EC6 015008 COCOOO 
(3(fQRE EXECUTlf.N> 

TEST STS1C0001 01002C C10C2C• ~Fnnur~ 2000~0 010000 C2002C• xrROUTA 
XfR~UTA 2COOCO 04CCOO C~OC2C• ~rRCUTA 2COCCO 05000C 06C02C• XFRCUTA 
XF~OUTA 20COC~ CECCOO CEOC2C• xrnaurA 200QC9 OEOOOC OEC02C• XFROUTA 
xrnoUTA 2000C9 O(CCOO CECC2C• XFHCUTA 2COOC1 OfOOOC 0[002C• XFRCUTA 
XtRCUT~ 20CGC7 CEOvOC C(CC2C• XFR~UTA 2CCOCG OEOOOC OEC02C• XfROUTA 
XrRJUTA 2000C5 O[CCOO CE002C• XFRC~f A 2000Cl 0(0000 OEC02C• XFRCUf A 
XrROUTA 2000C3 CECCOO CEGC2C• ~FRCUTA 2CCOC6 0(0000 OEC02C• XFROUTA 
xrR~uTA 2CJOCt O(CCOO CEOC2C• xrncuTA 2CCOC5 OEOOOC Of.C02C• XFRCUIA 
XtROUTA 2000£3 0£0COC CEOC2C• XfRC~TA 2COOC6 OEOOOC OEC02C• XFnOUTA 
XrRC~TA 2CCC~7 OEO~OC CEOC2C• XFRO~TA (COOC3 o~oooc OEC02C• XFROUTA 
XF~OUTA 2G007f CCCCCO CECC2C• XfRCufA 2COJC3 0£00CC 11C02C• XFROUfA 
Xf~~UTA 2C0001 C7CCOO C8CC2C• XfRCUTA 20C047 080000 09C02C• XFRCUTA 
XrRI~ 4COOOO 12CC01 130C2C• XfRI~ 40COCO 130047 14002C• XfRIN 
xrR:N 4CCOOO 160COO l7CC2C• XfRIN 400000 170080 01C02C• 
CESCRtPTQR: 014ff8 8CC080 OCOOCO ~00000 014£08 015088 COOOOQ 
(AfT£R (X(CUlION) 600080 OESIGNATEO RESUlT 

THIS IA SPO READ CtH"A~D 10 •PCAP• 

2COOOO 
2COOOO 
2000(2 
2C004C 
'C0040 
200 oc le 
2COOD4 
2CO OC t. 
200040 
2CO OC 1 
aoooc 
2C004C 
4COCOO 

02CCOO CJC02C• 
060(00 CCC02C • 
OEOCOO C(C02C• 
CECCOO CEC02C• 
OECCOO C£CC2C• 
Ot:CCOO CEC02C• 
OEOCOO CECOZC• 
OEOCOO CE002C• 
OEOCOO OEC02C• 
CEOCOO· CEOOZC• 
UC,00 C7C02C • 
09CCOC C1'00ZC• 
1t..cct..o 1soo2c • 

xr~CUf A 200000 OJOOOO 
~FRCUTA ZOOOE3 OEOCJO 
Xf ROUf A 200040 OEOO~O 
XFRCUTA 2000£2 OEOCvO 
XfRCUTA (000C9 0(00JC 
xrRGUfA 2COC4C OEOOOO 
XFROUTA (000C4 OEOOOQ 
XfRCUf A ~OCC40 OEOOOC 
XFRCUTA ~0007f OEOOQO 
XfRQUf A 200007 OEOOOC 
TRH OATA1COCC6 01000C 
TESt S R100005 000001 
XfRlM 40QCOC 150010 

O~OOZC• 
OECOZC• 
0£COZC• 
OEC02C• 
C£02C• 
OECOZC• 
OEC02C• 
OECOZC• 
CEC02C• 
OEC02C• 
C7002C• 
12C02C* 
liC02C• 



ti.) 
~ 

~ 
z 
0 
CJ 

0 
.......... 
H 

0 
0 
........ 
~ 

~ 

PRINTER TEST-OP 

CESCRI?TOR 
>1AlN SPEC 
AOO SPEC 

•1--~------~~----~~---·------·-···--------~----------~--------------------~~-------·-····-·-········-·-· CHANNEL 3 IO 10 RA 014740 
OUHHY R(F(AE~CE AOCRESS 0147~0 
DUMMY REf ADO INCAE~E~T 000000 

HAIN JOGS OACCOO 
AOD TOGS COCQOO 

C l~C VAl OOOCOO OAlA £7E8E9 
HAX DISK ~ECTCR ADORESS 00l28f 

CESCRIPTQR: oocaoo ocoooo OOOQOO 80000C Ot4EC8 0150~8 COQOCO 
cacrcRE EX(CUf lGN> 

TEST STS130C01 010ClC 01CC10• XfRCt;TA 230080 010000 CZ C 010 • 
Xf"R~UTA 230000 040COO C5CC10• XFR~t;TA 230000 050000 060010• 
xrqouu 230047 oaccoo 090Cl0• XFRCUTA 230040 09000C 120010• 
Xf' IH N - ~~0000 UOC41 14C010• Xf RI N '-30000 140040 150010• 
xr RI N 430000 17009C ClDClO• 
OESCRIPTOR: 01~£08 8C0890 oooooc aooooc Ol~EC8 015088 coooco 
(AfTER £XECUTION> 8CCC80 OESIGNAttO RESULT 

Xf RCUU 230COO ozocoo ClOO 10 • XFRCUTA 
XFROUU 230000 060(00 c 70010. XF'ROUU 
TEST S R1Q0005 QOCCQS 120010. XFRIH 
xruN ~30000 lSOCIO 160010• X,RIM 

lENGfH 0001£0 
l1H£ C[LAY OlOOOC 

23CCOO 030000 Qt.C010• 
2lOCOl 010000 osco10• .. 
4lOCOO 120001 13CO 10• -
4JOCCO 16040.I 11COL~~f 



PRINTER PRINT & SINGLE SPACE 

OE SC Fl 1 PT OR •1------~----··--~~-~~--·-~---~-----~-----~--~··-·-------------·---·-~------------------------·------·-
t'AI~ SPEC CHANNEL ! IO. 10 RA 01"740 MAlN TOGS OACOOO c U-C VAt OOOCOO DAU E7E8E9 LENGTH 0001£0 
~j T) SPEC OUHP-4'1 REFERE~CE ADDRESS 014740 ADO TOGS COCCOO MAX OISX ~ECTCR ACO~ESS 0032er HME CELU OlQOOC 

OU"1M~ REF ADD INCREMENT OCOOOO 
CESCRIPTQR: OOCOOO OCOOOC OOOOCO 5£000C 014f.C8 015008 OOCOOO 
<BEFORE EXECUTION> 
Ol23456789.S•••?•~ECDEFGHlJKLH~CPCRStU~~XY2<):~·c<&l;/l>l=\I 

TE ST STS130001 01CIC1C C10C10• )(fROUTA 23CO~E 010000 O~COlQ• XFROUTA 230000 02CCOO 030010• )(rRGUTA 230COO 030000 04C010* 

~ 
XF"ClOUTA 230000 04()000 csoc.10• XFROUT A 2300CO 050000 0&0010• XfROUTA ~.!0000 OE>CCOO CEOOlO• )Cf RCUTA 2300FC OEOOOC 'OECO~O• 

0 )(F"RQUTA 2 3COfl OE C: 0 0 0 CECC10• )(f"RQUTA 23COF2 OEOOOC CECOlO• XfRCUTA ~no on OE C CO 0 CEOOlO• XfROUTA ~?OOF" OEOO:>O OEC010• 
p:: xr RO l!l A 2500f5 OE<: COO CEOClO* XFRCLTA 2300F6 OEOOOC OEC010• XrRCUT A 230 OFT OE 0 C:> 0 GECOlO• Xf ROUTA 2300Fe OEOO'JO OECOlO• f-4 

XF'RQUU 23COF'9 OEGCCO 0(0010• XfROUTA 230040 CEOOOC 0(0010•. XfRCUTA 230050 OE a co a CEOOlO• XFRCUTA 4:30C'5C 0(0000 OECOlO• z 
0 xrR0UJA 230060 OEGOOO C[CClO• XFROl.,;t'A 230069 OEOOOO OEC010• XFRCUJA 23006F CECCOO CECOlO• >cFROUf A 2300H 0(0000 OECOlO* u 

XPF)UTA 23COC1 O(CCCO C£CC10• XFROl..TA 2 3COC2 OfOOOO OEC010• XfRCUTA 2300C3 CEO COO CE 00 l 0 • XFRCUTA 2300C• OEOCOO CECOlO• 
0 Xf"R'Jt:TA. 2300C5 OE:IJCOO CECClO• :ilf'ROliTA 23COC6 OEOOOC CECOlO• XFRCUTA 2 30 oc 7 o:::: 0 co 0 CEC010• )If RC UTA 2300C6 OEOOOO 0£0010• .......... 

'Xf"~OUTA 23COC9 CECCOC Cf CC10* HRCUTA 2300C1 OEOOOO OEOOlO• Xf"RCUTA 230002 OE C (o 0 CEC010• >IFROUTA ZlOCCl 0(0000 CECOlO• H 

0 xi:-qouu 230004 0E1:::coo CECClO• HRCUTA 23COC5 0£000C OECC10• XfROt:f A 230006 CE 0 CO 0 CECOlO• H'RCUTA '300C7 OEOOOC OEC010• 
0 XFROUTA 230JD8 OECCOO CECClC• XFROt;fl\ 25COC9 OEOOOO 0[0010• XfRCUf A 2300£2 OECCOO OEC010• xrRCUTA 2300£3 OEOO:>O CEC010• 

""""' Xi:"RCUTA 23C0Et. OECCCO C[0010• lCfROUTA 2300ES OEOOOO OECOlO• XFRCUf A 230 OE 6 OECCOO CE 0010 • XFRCUfA ~~OOE7 CEOOilO OECOlC• r-1 
~ Xf'RCUTA 2300(6 OECOOO CEOClO• XFROl.JT A 23COE9 OEOOOC OEOOlO• XFRCUTA 230040 OECCOO CEOO 10 • >cfRCUTA noose OEOOOC OEC010• 

Xf' R~U U 23007A 0(0000 0EOC10• XrRCUTA 230071: OEOOOO CEOC10• XfRCUTA 23007f" OEOCOO C(OO 10 • Xf'RCUTA ~3004- OEOOOO OEC01C• 
Xf"R!1UTA 2300!.C O(CCOO CECClO• XFROt..TA 23CO~O OEOOOC CEC010• XfROUTA 23005A OEOCOO CEOOlO• XfRCUTA 23005E OEOOOO OECOlO• 
XF'RilUTA 23C061 OECCOC OECClO• XF'RClHA 23006C OEOOOC CEC010• Xf'RCUTA 23000( OEOCOO CEC010• XfRGUTA 23007a OEOOOC OECOlO• 
Xf"ROUTA 23007[ OECCOO CECOlO• XfROUTA 23COEO OEOO 0 C OECOlO• Xf'RCUTA ~3004f 0£0,00 GEOO 10 • tRH OAUBOC06 OEOOOO 07C010• 
XF'ROUTA 230001 070COO C6CC10• HROUTA 230047 080000 090010• XFRCUU 230040 09 0 co-o GAOC10• fEST $ R100005 OOOOJ8 120010• 
Xf" R [ t\ 43COOO 12CCC1 13CC10• XFRI,_ 43COCO l300H 140010• XfRIN . 430000 14 oc.c.o 150010• Xf RIN 00000 150080 160010• 
lffR[N 430000 1&0COO 170Cl0• )(fRI N 43CCCO 17008C 010010• 
C~SCRIPTCR: C150B8 80CC80 OCOOCO 5£0000 014£08 015088 OOCOQO 
<AtTER EXECUTION) aocoao OESIGNAT£0 RESULT 

01Zl456789.S•-,?•ABCC£FGHIJKLMNOPQ~STUVMXY2()::r'C<&li/%>1•\I 



DISK CARTHIDGE TEST-OP 

CESCRIPTOR 
~A I~ SPEC 
AO!) SPEC 

11~--~-~~~--~--~-----··----~-----~--~~--~--------~------·--·---·---·--·--··-------~--·······-··········· 
ChANNEL 5 IO lA RA 01~74C 
OUHHY REFERENCE ADDRESS 01,740 
Ou~HY R(f ADC lNCREMENT OCCCOC 

MAIN fCGS OACOCC· 
Aoo roes 000000 

C l~C VAL OOOCOO DATA £7£8(9 
HA>C 0( SK SEC HR A OORtSS C032Bf 

C~SCRIPTCR: 000000 oocooo 000000 80000C 014EC8 015088 aocooo 
<9Ef0~E EXECUTION) 

TEST SJS1'5Cv01 ClOClA C10C1A*; XfROUf A 2sooeo 010000 02C01A• 
XF"ROUTA 25COOO 040000 O'SOClA• XF"ROUT A 2'5COCO 050000 O&OOU• 
XF"R:JUTA 250047 08CCOO C9C01A• HROl.!TA 250040 090000 12COU• 
:tf" RI f.i 4'50000 130CH lleOClA• Xf'RU 45COOO 1400<.0 l5001A• 
XF' RI N 450COO 170C9~ ClC~lA• 
CESCRIPTO~: Ol~Eoe 80~89A ccoooo aooooc 014EC8 015088 cocooo 
(AtTER (XECUTICN) acccec OESIGNATEO RESULT 

XfRt!UTA 250000 ozocoo C300U• Xf"RCUU 
Xf RCUU 250000 Oo0(00 C700U • Xf"RCUU 
TESt S R100005 OOOC20 lZCOU• XFRIK 
XfAIH 450000 150(10 1'00U• Xf'RIH 

LEttGfH 0001£0 
f IHE CElAY 010000 

250000 030000 04-00H• 
~50001 070000 aaco1•• 
4500CO 120001 UCO 1 •'-
450CCO 160041 11001.h 



DISK CARTRIDGE READ·-OP 

OESCAIPTOFI 
~A Itt SPEC 
tlOO SPEC 

•1--~~------~~----~~~----~-~---·------~-----------------~---~--------------~~----------·-------·---------
CHAN~£l 5 In lA RA 014740 
OU~HY Rfff~:· ;~~~ESS 01~740 
o c ~Hy R t:f ... ~ ;; ... : .; u o. r o ca o o o 

HAIN fOGS OACOOO 
ADD TCGS COCCOO 

CESCAIPTOR: COCOOO OOCCOO 000000 OOOOOC Ol4EC8 015088 COCOCO 
<3EFORE Er(CUT(ON> 

C I~C VAl OOOCOO OAfA E7EIE9 
><AX OISX ~ECtCR ADDRESS 001zer 

TEST StS150001 OlCClA OlOOlA• XFRCUTA 2500CO 010000 CZOClA• XFAOUTA ~50000 02CCOO CJOOIA• XFROUTA 
XFROUTA 250000 Cl4CCCO CSOClA• xrROCTA 2~COCO 050000 06C01A• XFROUfA 250000 O&OCOO 07001A• xrRCUfA 
xrROUTA 250041 060000 09CC1A• XfRCUTA 250040 090000 OACOlA• TEST s •100005 cocczo CB001A• )rRIN 
XFRtN 450000 DCCC47 COOC1A• XfRIN 45COCO 0000~0 OFC01A• XfRlN 450000 orrcro Cf001A• XfRIN 
XfRtN 450000 orrcrc CfOClA• XfRI~ 450000 orroro CfOOlA• XfRIN 450000 OFFCro CFC01A• xrRtN 
XF"RIN 4'5COOO crrcro CF"CCU• XFRIN 4SCOCO Of"F'OFC OfC01A• XFRIN ° 4SOCOC OFFCF'O CfCOU• XFAIN 
xrRt~ 450000 orrcro CfOOlA• XFRIN 4500CO OFFOFO OfCOlA• XFRIN 450000 CFFCFO CFCOlA• XFAIN 
XFRIN 450000 orrcrc OFOClA• XFRIN 450000 arrorc OFCOlA• XFRIN 450000 orrcro CFOOlA• XFR(N 
XFRtN ~50000 orrcro OFOCl~· XFRIN 4SCOCO OffOFC OFC01A• XFRIN 450000 OfFCFO CFCOlA• XFRIN 
XFRIN ~50000 orrcrc CFOC1A• XFRIN 45COCO OfFOFC OF001A• XfRIN 450000 orrcro CFC01A• XfRIM 
xrRI~ ~50000 OffOFO crCOlA• XF~I~ 45COCO OffOfO OFCOlA• XFRIN 450000 OFfCFO CfC01A• XFRIN 
T~K 04U150006 ()f'OCOO 150ClA• XfRit\ t.50000 150010 liOOU• XfRU 450000 UOCitO 11COU.• •n.uc 
CESCfiIPTCA: 0150aa 804080 oooooc oooooc 014ECI 015011 cococc 
(AtTER EXECUTION> aoccso OESIG~ATEO RESU~J 

OOOOOOCOOOOOOOQOOOGOGCCOICOOOCCCOOCOOOCCCOCOCOOOOOCOOOCCCOQO 

LENGTH OCOlEO 
IIHE CEl•Y 010000 

i500CO 030COO O~COtA• 

25occ1 010000 oeco1A• 
liSOCOC 080001 ·accolh 
45ooco orroro orco1a• 
450COO OffOfC CtCJlA• 
•socco orroro crco1A• 
1isoooo orroro oroo1A• 
4500QC OffOFO orCOlA• 
450000 OffOfO OfCv1•• 
45oaoc orroro orco1•• 
450000 OFFOFO oroo1A• 
4500QQ 17008C OlCOlA• 



DISK CARTRIDGE WHITE-OP 

CESCRIPl'OR 11---~---------~---~-------------·-·---·~---~-----·------·-----···-·---··-~--·-··-··--···----------·-··· 
t'~ IN SPEC CtiANNEL 5 to 1A RA 014740 HAIN TOGS OAGOOO c UC VAl COOCOO DA TA E7E8E9 LENGTH 0001£0 
AO 0 SPEC OuMHY REfERE~CE ACCRESS Ot~74C AOO fOGS OOC-000 HAX DlSK SECtCR AODRESS 001zer IIHE DELAY 010000 

OUl'MY Hf ACC INCRE"E~f OCOOOO 
C~SCR(PTCR: OOCOOO OGCCOO OOOOOC 40000C 014(08 015088 000080 
<BErORE EXECUTION> 

U) TE ST STS150001 ClOOlA 01001A• XfROUTA 250040 0'10000 OZCOlA• Xf ROUU 250000 ozocoo CJOO 1A • Xf'RCUU 2500CO 030000' ~4q01A·• 
~ 
0 Xf"nOUTA zsoooo 04CCOO OSCC1.h XFRCUfA 2500CO 050000 06COU• XfRCUTA 250080 06 0 co 0 CE 00 U • xrRCUU 2SfCFC 0(0000 0 ECO l h 
cG xrqouu 25FOF'O OECCOO CECClA• Xf'ROUT A 25fOFO OEOOOC CEC01A• XfRCUU 25f Cf 0 CE OCOO CEC01A• )lfRGUTA :C5r0f 0 0£0000 0EOO1 h E-t z xrROUTA 25Foro O(CCOO OEOClA• XfROUT~ 25FOFO 0(0000 OECOlA• XFRCUTA 25F Cf 0 OEOCOO CECO lA • xrRCUTA 25FOf C OEOOOC OECOlA• 
0 Xf"RllUTA 25fOFO OECOOC OEOClA• XF'ROUT A 2sroro OEOOOC OECOlA• XFRQUTA 25f' Of C OE 0 CO 0 CECO U • Xf ROUU :CSf Of O OEOOOO 0ECO1 h u xrqouTA z5roro oe:ccoo CEOC1•'* XFROCT lo 2Sf0FO 0(0000 0(001A• XFROUt A 25f OFO OEOCOO CECO U • XfRCUTA 25FQFO OEOOOC OEC01A• 
0 XF' ROU U 25FCFO CECCOO CEOClA• XfROUTA 2SFOf Q OEOOOO OECOlA• XFRCUTA 2sr oro OECCOO CECO U • URQUTA (Sf'Of"O OEOOOO OEOOlA• ....... 
H Xf" R 0 UT A 25f0f'O 0£CCOO CE CCU• Xf'R!HT A 25FJfO CEOOOC OECO!A• Xf RCUTA 25f Of' 0 CE 0 CO 0 CECO lA • XfnCUU 2Sf Cf Q OEOOOC CECO 1 h 

0 XF'ROUTA 25f OFO OEOCOC CEOClA• xFROUTA 25f0f0 cc::oooa OEC01.h XF'RCUTA 25FCF 0 oe:ocoo CECO lA • )Cf'RCUU 25f0f O QEOOOC OEC01h 
0 XF"ROUTA 25f Of'O OECCOO CE CCU• T~K OATA15COC6 OE.:0000 07COlA• XFRCUU 2'50C01 C7CCOO 0800 lA. ~;acuTA 2'50C47 080000 09C01A• 
r-.. XF"ROUTA 250040 090000 OAOC1A* rEST $ R100005 oooozo lZCOlA* XfRIN 450000 1ZOC01 1300U• XFRIN 4500CO 130047 1.\00U• ..... 
~ XF' RI N 450000 1~CC40 15CC1A• XfRIN 45COCO 15008Q 16C~1A• xrRIN 450000 1iQC40 17C0lh iF'RlM 450000 UOQOQ 0100U• 

CESCRlPtQRi 015088 020COQ 000000 400000 014£08 01~088 000080 
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Originator: TIO· Santa Barharn Product: B1700 Disk Cartridr;c qon t..::.Il 

Title: FUNCTIONAL DESCRIPTION OF DISK CARTRIDGE CON n<OL-II 

Publications Affected: {Insert ATI Number on do·cument page{s} as indicated} 

None 

Purpose: General Information 

The Bl700 Disk Cartridge Control-II (DCC-II) di~fers from Disk Cartridge 
Control-I (DCC-I) in several functional areas. In addition to these 
~unctional differences, there are several enhancements in the DCC-II 
that improve systems reliability and allow easier operations pro~edures 
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 d~ives with a capacity of either 203 cylinders or 406 
cylinders at 2200 BPI while the DCC-II provides for the attaclunent of 
£rom one to four drives with a capacity of 406 cylinders at 4400 BPI in 
addition to those handled by DCC-I. · 

9 t/ I' l-J 2-. UA..R-(J DCC 3 
pperat:i.onal Functions 

~ddress Search (DCC-I or DCC-II) 

Be£ore 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 ~hich the control is searching. 
For a Burroughs Read, this is the address 0£ 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·rcad· or written the search 
address is increased by one. ' 

In the address search, the control causes the attainment 0£ bit syncliro
nization at each sector. The method and timing are identical to those 
in the Bw:'roughs Read operation, described in the Burroughs Read para
graph that follows later in this document. 

When both types 0£ synchronization have been obtained, the control 
compares the sector address with the address !'or which the control 
is searching. There is no attempt to veri.f'y an address compare by 
chocking_ the leneth of tho data .f'icld or tho nccuracy of the LPC 
or postaml>le. (In a. Burroughs Read, however, an error in data :field 
length or in LPC of a sector actually reu~ is detected and reported, 
provontine use o~ orronoous data. In Durrouchs Write such detection 
does not occur). . ' 
F.E. Dist., B B I 

Cade 
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Address 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 
~irst compare is used essentially to verify that the drive is 
positioned to the required cylinder. (Only cylinder and track com
pares arc necessary.) A second address compare is then necessary 
before DCC-II will perform the read or write. TI1ese two compares 
need not occur in the sequence appropriate to the positions of' the 
sectors on disk. The address compares are required for the first 
sector operation following each internal seek. 

Seek Comnlete Report (DCC-II Onlv). 

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

a. Control is in Status Count=l 
b. Seek Status flip-flop £or a drive is true 
c. Seek Complete is true £or same drive. 

Under these conditions, DCC-II raises Service Request and responds 
to the Test Service Request conunand 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=l. 

By means o~ a Test Status Conunand the I/O driver determines that ' . the control is not in Status CoWlt=lO, and thcre~ore will not return 
a Ref"crence Address. The driver proceeds through the queue, and the 
operation which initiated the implicit seek will be performed. At 
the completion of' this operation, if' another drive has completed an 
imp1icit seek, Service Request is raised as the control enters Status 
Cowit=i. 

~rite Next Sector {DCC-I Onlv). 

DCC-I, in addition to the Write Initialize operation, pcrf'orms the 
Vrite Next Sector operation. Upon Z'eccivine this operation, DCC-I 
writes the-sector f'ollowine the next sector pulse on the current 

. ' cylinder and addressed track. The system provides uv to two full 
bufTers of' inf'ormation, rollowed by a Terminate Data conunand. De
ginnine at the sector pulse, the control writes the inf'ormation as 
received without addine preamble sync address, LPC or postamblc. 

' ' . Writing begins as soon as possible f'ollovine receipt of' thc·£irst 
bu.Cf'erload. Response to the control's request f'or the second buf'f'cr
load of' data must be extremely rapid or the second bu£.Ccrload of' data 
will be replaced by zeroes. nus condition is not reported by the 
ncc-:r. 

P~·intod in u. s. Amcricn. 
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Write Next Sector operation is provided ~or mai11tcnancc purposes. 
In general, the operation is not apJ.>ropria tc 1'or software use, 
as the sector written cannot be predetermined. 

No equivalent o-f' the Write Next Sector operation is provided on 
DCC-II. 

Burroughs Road. 

The usual method o~ reading from the disk cartrjd~c ls c-a11Pd 
the "Burroughs Read." Upon receiving a Burrou~hs Read operation 
the c!ontroJ f'jrst determines whether the head i~ po~ itjuncrl to 
the uddrc~scd cylinder by reading the adclresses rrum ~he di~k. 

It' the cvli.ndcr address is correct the control checks that se~tor • t 

and sub~enuent sectors for the required cvlindcr:-; t1·ack and 
-i .. . ' ' 

sector adtlres:-;. Wh0n the required address i:i dc~t.ectP<J, the data 
:Crom that sec.t:or is rPad into the :first rtata bu:ffur. ThH c«:>ntrol 
then signals the sys tern to emp~y that Lurrer, and cow.~urren tl)' 
beg:i.ns search i.ng 1'or the next higher nwnbered :--ec tor·. Whi lP 
this ~houl<l be the 1.'ollowing sector, the controJ dou!:i not check 
for position on disk. 

l"f' the control determines that the head js not positioned to the 
correct cylinder address (and if thC' Seek Statu-, :fljj>-f'lop is 
not set}, the control sets the Seek Status £lip .flop, conunand~ 
the drive to move the head to the dc~ircd cylinder, then cxi!:>tS 
by returning a result status wi.th Bit 17=0. This leaves tho 
operation in the queue and :frees the control to perf'orm one:- or 
more operations on other drives dur.ing the re.suiting head motion. 

:r~ a sector is rearly to be rPad whcm all bui':fcr~ arP f'ull, the 
control will wait until a bu.ff' er has been made availed> lo and 
the sector :is again in position. DCC-II will "ait indet"jnitPl)'. 
DCC-I will wait approximately 160 milliseconds, and wil1 then 
exit, reportjng Address Coincidence Not Achieved. 

Reading entails two types of' synclu .. onization; bit synchronization 
and data synchronization. Bit synchronization iti r<•quircd :fur 
each sector, as the sector to sector transition is n<>L biL
contJnuous •. Readine is completely di~ab.led·:for a f'ixcd time 
f'ollowine a sector pul~e, prevcntinc faulty bit synchroni:r.ation 
during this sector-to-sec tor transition. Rea<liu{~ is tlacn Pn
abled f'or tho purpose of' bit synchronization of thn disk cartrjdco 
drive clectroinics. The pattern recorded on th~ di~k 1c1r this 
phase of' the operation must be all zeroes. A ri.x.cd t.im<' later, 
the control assumes that the drive h~s achieved corroc.?t. \Jit 
aynchronizatjon and the search f'or the sync byte is lwgun. This 
procedure is perf'ormcd f'or each sect.or, regardless of whothcr 
bit synchronization or data synchroni?.ation had been achieved 
on the previous sector. The :followint; tablo indicate:; the ti111c 
dolays utilized f'or the various disk cartridec drives: 
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'finu• f'rorr1 :-;pctor pulsP 

I to ~tart of' bit syn
chronization. 

Bl700 I/O CONTROLS 

DCC-I (~200DPI) DC:C-II (:?~.?OU BPI) 

US0c usec 

• I Tim<! f'rom s tac-t of' bit 

I synchronization to 
. sta1·t of' S) nc search 

1 · 
64-96 

I 
I TotaJ -Time f'rom se~~tor 

l 
pu l so to s tarl; of sync 
search 

92-128 .1. 50-60 
I 
I 
j 

I:f, during the search f'or the sync bytP, a one hyt~, j~ dcte•·ted 
which is not part of a correct .sync patteeu, an «-rror has oc(.·urr·0d 
because ei thcr a one bit has been picked up i u tlH• pr<:!>amb.I <' • or· 
the sync byte has been missed. I1 tho ~ync uytt.~ Ila:-- heE.•n ml s:>t.•.!-1. 
DCC-I continues to search into the 180 bytc!'i or data for the sync 
byte and will bypass any number of' 01w bits and \o..i 11 at;c(~pl. a data 
byte of' the bit pa ttcrn of the sync byte. To rcct'uce thP probab.U l t: y 
of: :false sync after mis:::;ing the sync hyte, DCC-IJ ahanctons :-;ync 
search upon receipt of a one bit which is not pa1·t of a correct sync 
byte. 

Read Absolute 

On DCC-I, Read Absolute is perrormcd only at sector 0 o.C any track. 
Indication of' sector in the address is ignored, and the Read absolutP 
is perf'ormcd at sector 0 of' tho addressed cylindnr and track. (Thi:-; 
operation was formerly called Read Index). 

Read Next Sector {nee-I Only) 

No equivalent o~ the Read Next Sector operation is provided on 
DCC-II. 

/est (DCC-I or DCC-II 

The Test- operation causes the control to return a resu1t indicating· 
the staus and identi.Cication o1 the control. 

Variants on the Test operation allow the sortware 
when the Heady/Not Ready status or the dcsip;nated 
This alerts the sot'twurc whon a disk cartridge is 
that the label o.C the new r;artridge can bo read. 
is not provided on DCC-I.) 

Printed in u. s. America 

to be noti1ied 
driv~ c:ha11ecs. 
rcplact~cl :-;o 
(This rw;ction 
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Another variant on the Test operation causes tho control to 
pause f'our milliseconds before returning a result. (This 
operation is provided on both DCC-I an<l-DCC-II.) 

Pause. 

The Pause operation causes the control to wait !"our millisl~condc;.; 
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 opera
tion.) The I/O Driver docs not store a result for a Pause 
operation. 

§pecial Condition~ 

Addrcs~ Coincidence Not Achieve~. 

Xn a Burroughs Read or Burroughs Write operation, the control 
aearches for one or more sector addresses. Ir the control is 
unable to locate an address within the prescribed nwnbcr or 
index pulses (four for DCC-I, two for DCC-II), the operation -
is terminated and Address Coincidence Not Achieved is ~eport~d. 

Implicit Seek Loop. 

DCC-I will per~orm an implicit seek i~ an incorrect cylinder 
address is detected and no intArnal seeks has occurred~ even ir 
data ·has already been tra.ns:ferred. I£ attempting to read a 
sector with :faulty cylinder address, or attempting to write 
tho sector f'ollowing a sector with faulty cylinder address, 
DCC-J: will perform an imvlicit seek (to the current c.y.lindcr) 
and leave the operation in the queue to be retried. The opera
tion vill be retried an inde:fini te number of timos. S incc the• 
Seek Status .flip-f'lop is set a.t the conclusion o~ nach attempt, 
other programs are Jn general unable to convnunicate -with that 
drive. Recovery .from this condition, i:f required, must be pro
vided by soft~are. 

DCC-II recovers from this condition without special handling by 
·ao£twarc. The :first sector read on each attempt \r.".i 11 vary some
what. When·one of' these initial sector addrc~s searches indicates 
correct cylinder and track, an implicit seek is prt~vcntccJ. ri· 
the control is then unaule to locate the required ::;cctor addr!'ss, 
the control completes the operation, reportin~ Address Coinc.idcucn 
Mot Achieved and Sect.or Address Error. 

Printed in u. s. America 
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Hangup bY .Seek Status Flip-Flop 

This condition occurs when the Seek Statu~ :flip-.flop is set anrJ 
the queue contains no operation f'or the cylin~k·r to ~hi<'l1 the 
drive is currently positioned. (This is the u-:>ual rosuJ.t of' 
an undetected seek error on implicit seek.) Any operation f'or 
the drive, including the one :for which tho implicit seek was 
per:forrncd, is re turned to the queue to be retried la_ter. The 
condition continues indef'initely. 

Recovery :from this condition, if' required, must be provided 
by so:ftware. On DCC-II, the so:ftwarc can reset tlu~. Seek Sta tu~ 
flip-:flops by per:formine a Read Absolute opC'ra l j 011 or· l>y a TPs t 
and Clear command. On DCC-I, the so:ftware can re:::-><>L thP Set-.>k 
Status flip-f'lops by a Read r\b:::;olute or Read Snxt Sector operation. 

I/O riescrintor OpC'ration 

oooM. v .......... , , .... trc 

Read data :from the disk starting at the sector lndiraterl by the 
:file address (c) into ascending memory location~ heginnjn~ at 

the location sp~cir-ied by the A addre:ss and end.i.ne at but not in 
the end location :;pecified Ly the D addre::;s. A ~ompJ c'tP spc~ toe 
need not be stored but will be parity checked by the "~ontrol. 

MV = 00 Read data as described 
MV = 01 Un<.1ef1ncd 
MV = 10 Read Absolute 
MV = J.1 Read Next Sector (DCC-I) 

Read Absolute (DCC-II) 

uu = O_ ••• 3 Unit number 

Printed in u. s. America 
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Write HS I 0 l 0 N I v I 1 • I ' I I I ' I I ' ' I I ' 11 r l rn I B I w 
Write data to the disk starting at the sector indira~ed by thH 
i'ile address (c) :from ascending memory location:-; beg.innine at 
the location sp~cified by the B address. Zero Ci·LJ the last 
sector, i:f necessary. 

MV m 00 
MV E 01 
MV = 10 
MV • l.l 

Write data as described 
Undcf'ined 
\trite Initialize 
Write Next Sector (DCC-I) 
Write Initialize (DCC-II) 

uu. o ... 3 Unit number 

fa use 111 t t t ! s t I I I t t I t t ! ff , , f • 

Return SR a:fter pause o~ 4 milliseconds, Result returned by 
control is not to be stored, and must have bit #1=1, bit fl7=0. 

Note: This operation is generated by the I/O Driver. There 
is no explicit Pause operation in the linked list o:f 
:r/o descriptors. 

Note·: This operation is not recognized by DCC-I, but is 
recognized by DCC-II. 

Test r E 1 lE§OJ 1 L ' 1 i oovvp ........ · ...... , . tJu 1 

Test the drive and the control £or the £ollowing conditions:. 

1. 
2. 
3. 

4. 
5. 
6. 
7. 

VVP 

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 
a 010 

• 110 
a XXl 

Stora result unconditionally 
Store result only i:f Ready; otherwise ~ontinue linking 
Store result only if prese11t and Not Ready; otherwise 
continue linking 
Undefined · . 
Pnu~o four milliseconds bc~ore ~etching the next I/O 
descriptor. Do,not store 'result. Ignoro w1it designation, 
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ATI NO. (,1201 
J>aee 8 or <> 

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 Inf'ormation 

1. 
2. 
3. 

4. 
5. 
6. 

7. 

8,9,10* 

13. 
14. 
15. 
16. 
17. 

18-24. 

Operation complete 
Exception condition (3 through 7, 12, or 15 set*.)· 
Not Ready - operatjon not per:formed or not complet:cd 

(all operations) 
Parity error (Durroughs Read) 
Reserved 
·Memory parity error (DurrougJ1s Writ/e, Write I11 i tializc) 

( so:f t ware generated) (. 1c:17 r{ .,...~ u, . ...( ,7~, (, / ::.·; ::.i.--

Wri te lockout - operation not performed {ButTcmgh~ Write, 
Write Initialize, Test) 

Unit ID (All operations except Pause) (Field changeable) 

~ .2 10 -
x x 0 Not preaent 
0 0 1 )2 Sectors, 203 Cylinders 

0 0 1 1 )2 Sectors, 406 Cyliuders L r 

l l 1 611 Sec tors, 406 Cylinders -
.1 0 1 _:6:.1.p. See. 'i 6:£ e , -:M J G;i l§.Httc1 5 .1~.~~ t• ;,, ,·-.' 

1 
1:. 'f 
I -Present 

J Z.06 Cylinders 

64 Sectors 

Sector Address Error** (DCC-II only) · 
Illegal Address (any read or write) 
Seek Incomplete (Any operation except Pause) 
Address Coincidence Not Achieved (Burroughs Head, Burroughs 
Write) . . / I , -+-=- -t- p " :-UJJ--
Not Seeking (Test) (Position Settled) R.r_71ot~r·ec:;;1c!J - ~DS >e1i'9_ /l"'.W-

Rcser.ved k' 
Seek Status .Clip-:flop set (Test) see ·~ 
Reserved 
Operation Complptet** 
Control Ill = OOl~~oo (D~I) (Test) 

= 00~1010 (DCC-II) (Test) 
I 1 4 · 

*Bit #2 is also set on nny operation €or vhich bit 610=0, i.e. 
unit not present. 

Printed in U. s. America 
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ATI NO. 61201 
Paee 9 01 '-! 

Da t c 2 - J J- 7 t) 

**DCC-II sets Bit 11 to indicate that the drive was positioned 
to the correct cylinder but the r.equircd 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. 

55 

Installation requirements for DCC-II include use of an I/O 
Base-II. Information pertaining to conversion a11d re-conversion 
of' I/O Bases is available in the F. E. Feature/Modification 
Installation Manual, section Bl, page 4-5. 

Printed in u. s • .America 
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GENERAL DESCRIPTION 

THIS PROGRAM IS INTE~DED TO PROVIDE A MEANS OF VERIFYING CQRqECT 
OP£RATION or THE 81700 SOFT 1/0 CONTROLS, CF EXERCISING SPECIFIC 
OPERATIONS o~ 1/0 DEVICES, ANO TO AID IN GENERAL D£8UGGING or 
1/0 SY PROVICING A LARGE NUHaER Of OPTIONS FOR THE USER'S SELECTION. 

PCAf gors NOT HANDLE SINGLE LINE CONTROLS NOR A~Y nATA COMM OfV~ 

THIS PROGRAM REQUIRES THE MANUAL INSERTION OF OEscqIPTOR 
PARAMETERS COP CODES• FILE AOORESS£S, PROGRAM TOGGLES, ETC>. 
ANALYSIS Of ~ESULT STATUS INFORMATION IS THE RESPONSIBILITY OF THE 
USER. IT IS ADVISED THAT THE 317n~ FIELD TECH *ANUAL FOR ~NY 
PARTICULAR SOFT CONTROL OR SUBSYSTEM BE USED IN CCNJU~CTIC~ ~ITH 
THIS PROGRAM. 
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PROGRAM LOADING -------------------~~~~-~~--~--~~~--~--~-----~-----~·~ 

O. CHECK TO INSU~E THAT THE CASSETTE TAPE NUMBER ANO q[VISION 
H A T C ti T H £ C T - C NU " 9 E R > 4 N 0 R E V I S I 0 ~i P R 1 N T ED 0 N TH E L I S T I N G 
UNDER THE PROG~AM TITLE. 

1. PLACE CASSETTE TAPE or THIS PROGRAM IN CASSETTE READER. 
2. HAKE SURE CASS~TTE IS AT aor ANO SOT LIGHT IS ON. 
3. TURN MODE SWITCH CUND£R RUN LIGHT> TO TAPE. 
4. TURN REGISTER SELECT SwITCH CUNDER STATE LIGHT> TO 

POSITION 2. 
5. PRESS CLEAR. 
6. Pt{ESS ST ART. 
1. WHEN TAPE STuPS CHE:K THE FOLLO~ING REGISTERS 

LR EQL HEX AAAAAA CGOOO TAPE LOAD TO THIS POINT>. 
X EQL THE LAST 4 DIGITS Cf THE CT-CNU~BER> IN HEX. 
Y EQL THE LAST 4 nIGITS OF THE T-CNUMBER> IN HEX. 
T EOL THE REVISIO~ LETTEqs OF THE CT·CNUMBER> IN ESCOIC. 
l [QL THE REVISION LETTERS or TttE ,..\J-CNUH0EiU IN £3COIC. 

8. TURN MODE SWifCH TO ~UN. {_~~~.~ 
9. PRESS START. ~ 

10. If THL TAPE HALTS WITH LR = HEX 000011 YOU HAVE ~ SAO TAPE. 
11. If THE TAPE HALTS WITH LR = HEX 1o~oor THE PROGRAM IS 

OPERATIONAL WITH ALL REGISTERS INiTIALlZED ANO IS 
IN A STATE REAOY TO ACCEPT OPERA!ION~L PARAMETERS. 

~Ol<i\.Y-1 t'CJI . 
j 
/l) oO Cr 
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PROGRAM USE ~---·---~-~--~----~~~~---~--~~~-~-~~-~---~~--~-~~-~~---~--

THE -~ECT 2 ~EGISTfqS cx .. v .. r .. L fTC) ARE usµ IO SPECIFY 
J I 0 c 0 N I R 0 L , ... P A R 4,.. £ I E R s fa R I I 0 D £ s c R I p f 0 R au I L !)I NG , AND 
PROGRA~ OPT ION T~GGLE S. . r-----

T~ESE REGISTERS Aq( LOADED wHEN THE PRQGRA~ HALTS WITH LR 
DISPL~YING A SPECIFICATION HALT CCDE BY TURNING THE LARGE REGISTER 
G~OUP S~ITCH TO DISPLAY THE REGISTER WANTEDr SETTIN~ THE DESIRED 
CONSOLE SWITCY£s,, ANO PUSHING LOAJ. INFORMATION FOR UP ~o #..:-llO 

JlPERAIIONS Cjfjfft;IPfilRS> ANO DATA F~R ONE PROGRA~ DATA BUFFER CAN 
BC: SPECIFIED. JHESE SPECIFICATIONJ:LAJ-I-S-ARE DIVIDED INTO 

HAIN SPECIFICATIONS, ADDITIONAL SPECIFICATI1!°NS~ AND 
DATA SPECIFICATIONS. 

SY>-!30L ~ NOTE: HALT CODES ANQ CTHER VALUES £~CLOSED BY THE 
HEXAOECI~AL fCR~AT. ro~ EXAMPLE· "LR : ~ lOOOOf 
CONSOLE LIGHTS WILL SHOW THE 9INARY VALUE: 

...... .. ~EANS 

0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

WHE~ LR IS DISPLAYED. 

THE USER SHOULD ALSO NOTE THE DIFFERENT BIT-NUHBERING 
CONVENTIONS EMPLOYED. 

THE FIRST LINE BELO~ IS THE 
THE NEXT LI~E 9EluW IS THE 

scrr~ARE 

HARDWARE 
CONVENTION 
CONVENTION 

1 1 

AR£ IN 
THE - . I .. , 

//f 
'y ,<./ 

-' .. ~ .~ .... ,.,... / . 

1 

HSB LSB 
~d #-ue..A.. 0 1 2 3 4 5 6 7 8 9 10 11 1 z 1 3 l 4 15 1 6 1 7 l 8 1 9 2 0 2 1 2 2 2 3 
/./oJ~23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 01 06 05 J4 03 02 01 00 

I I t I I 

THIS LISTING USES iHE SOFTWARE CONVENTION. 

·) 
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SPECirICATIONS HALTS -------------------------------------------------
f' 

HAIN SPECIFICATION HALT 

LR = ~ N0009..f.. ~ N = 1,2,3, OR 4. 
MAIN SPECIFICATIONS HAY 9E MAO£ FOR 
DESCRIPTOR IN. ~AIN SPECiflCATION H'LT 
LR = ~ 1oooor ~ CAN aE REACHED ANY TIME BY . 
PUSHING CHALJ}, CLEAR, START. 

,....._, I 
, I 

AOOITIONAL SPECifTCAIION HALT L 

-------~---- I 

LR : ~ NOOo_tr ~ N = 1,.z,.3, OR 4. 
AOOITIO~AL SPECIFICATIONS MAY SE MADE raR 
DESCRIPTOR IN •. 

DATA SPECIFICATIO~_j!A-LT 

LR = GI 000000 ~ - DATA SPECIFIC~TIC~S r~R THE PROGRAM DAT4 
BUFFER MAY BE ~ADE. 

N 0 r E : _!.~J--8..EL.1..s..u.!!JilLL L(l.ADEiLJllJJilliG ___ J _i:tU_E __ tLn I s w I Ll ·;.Q.££.AU l T I Ts 
CURRENT CONTENTS AS THE VALUt: THE PROGRAM USES. J.£.-JJiE--~ 
I s Aw AR E a f A M I s T A.I.LJ)_R __ Q!tli_~JJ;l N MA n £ I N A e. RE v I 0 u s 

- SP..E_C I FI CAf .LfilLJ.i Al T 9' H I l E L 0 A O I N cifiA-ffAfifr! E tf5=-n ~-Tti.C., 
CURRENJ_S.i>£CirI;~TIQN HAI r. ThE FOLl GoPff), PROCEDU~E C.\N SE 
USED TO SA VE c II R aE NI SP'"C If I c A I LQ.Ji.S._ __ tQJH E R~JS E ,_LOST av--- -

CL.EAR/ST ART} A~O RETURN TO IHE PR£~I_Qus,, It-4CORREC_T __ ,. -"~ 
--SP~. c I rJ __ c~_lJ_Q_N HAL r : __ .. _ · ---·-- ----- -- -----

- ~COMPLETE LOADING or ALL CURRENT SPECIFICATIONS 
) "c"_t}~1;;- ~LE.\MTHE Q REGtSTER TO 2000: 

J--....."'1rl "L.J-, ... US H $TA~ T 

THE cuaRENT SPECIFICATIONS WILL BE STORED ANO THE PROGRAM 
WILL RETURN TO MAIN SPECIFICATIGN HALT• LR= ~ lCOOOf ~. 
THE USER CAN T~EN CHANGE THESE PAnAXETERS OR ·rLAG fORAA~o· 
TO THE INCORRECT SPECIFICATIONS fOR ANY CHANGES. 
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RUNNING TH( PROGRAM ---------------------~-~~~-~~==-===========:------

HAIN~ AODITICNAL, ANO DATA SPECIFICATIONS ARE GIVEN· AfTER THIS 
SECTION. THIS SECTION PROVIOES AN OVEnVIEW ANO EXA~PLES OF RU~NI~G 
PCAP. 

A. ~FTER ALL SPECif IC4TIONS HAVE BEEN MADE, PUSHING START WILL FIRST 
CAUSE THE PROGRAM TO EXECUTE DESCRIPTOR :1. 

B. AfTER THE PROGRA~ IS flNISH£0 ~ITH DESCRIPTOR fl COR ANY OTHER 
DESCRIPTOR>, AND IF ADDITIONAL TOGGLES HAVE 9EEN SET TO ~EXT EXECUTE 
A DIFFERENT DESCRIPTOR, THE PROGRAM DESCRIPTOR COUNT w!Ll BE 
CHANGED TO THE NEXT DESCRIPTOR. If NO AODITIO~AL TOGGLES FOR 
•N£XT DESCRIPTOR" HAVE 3EEN SET, THE DESCRIPfOR COUNT WILL ~OT 
8 E c ~ANGE D. a.-'. tf~,...- 791.-<-- Jen;/ pf-_, 

C. THE PROGRAM ~ILL THEN EXAMINE CCC3), THE CQNSOl[ INTERRUPT 
SWITHCH, TO CETERMINE IF THE US£R WISHES TO CONTINUE. -----

IF CCC3) IS .§.I.I. THE PROGRAM WILL BRANCH TO TH~ MAIN SP£C.L
fICAIION tJ,.A.W.. FOR DESCRIPTOR fl.1. THE ·USER CAN THEN C~ANGE AN.Y --SPECIFICATIONS HE DESIRES ANO REPEAT THE PROCESS CRETURN TO ~.>. 

IF CCCJ> IS OFT THE PqQGRAM WILi EXECUTE._"THE DESCRI?TDB 
1 JJiD I CAT ~~ 8 Y I H £ J' RO GR AM 0 E SC R 1 P T 0 R C 0 UN T A ND C 0 N T I N U E { RE TUR N 

TO B.> UNTIL THE USER STOPS THE PROG~AM. ---- --
Ir T ·HE c 0 NT R 0 L 0 R p R Q.G RA ~ H ANG s, THE u s E R MA v· ~ T I I I G f I A I RA c E 0 f 

'°THE OPERATION_!.0 THAT POINT SY DOING TH£ FOLLOWING: 
PUSH HALT 
PUSH CLEAR 
LOAD THE A REGISTER WITH ~000020~ 

PUSH START 
THE TRACE WILL BE PRINTED AND THE PROGRAM "ILL GO TO THE HAIN 
SPECif IC~TION HALT FOR DESCRIPTOR 11. 
!HIS PROCEDURE ASSUMES THE PRINTER IS OPERATIONAL ANO TRANSACTIONS 
WERE STORED. 
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---------------------------------------pr·~~--~n-----------------------,:~!~:!!:::=\~J i;,,J m w Q_r:! 'i. ~- -- M v O' cH> / ,N L't::__ 

c 51!'1 . 

~r;;si< X =CONTROL IO: THE 7 BIT IDENTIFICATION CODE CSEE BELOW> IS LOADfO 
t j f'a.~," R 1 G H T JU S T I f I E 0 I N X • A J~AR T I C U L AR . C H 4 N NE L M A Y a 
' .. , -~.UUJiL'l .. ~J1.i~~ . ..Q£ .. _,~~.· .. - .. " .. 

:2.4 •:-l-~ 
~q•,'A Y = OP CODE: OPERATIC~ CONTRCL IS TO PERFORM CSEE BELOW>. REFER TO 

::;f'o- ~~:?; TECH MANUAL fOR CO~PLETE EXPLANATION • 

• !ft;;:J f'";- 'fYLE ADDRESS: THE C FIEli> I_N THE I/O DESCRIPTOR. 

l = H A I N T 0 G G LE S : SEE 8 EL 0 ii • 0 r' f, ~s-

BR= _c_ f I ELD I NC RE ~ENT VALUE. £:·4 J),~ coJ JJ/rlc 

LR= HAIN SPECIFICATION HALT COO£. J)C'Jao-t:JF' 

ef~ ->FA= DATA: WHE~ P~QGRAM DATA BUfFER IS NOT USED. t 

FL= DATA LENGTH: NUti'BER or BI TS.REA~ INTO OR ~f3CGR AM 
DATA BUFFER ·<SEE ALSO, "SPECIAL INFORMATION 
FOR DISn OPERATION• BELOW>. 

MAIN TOGGLES 

* !:!2.J = HALT TO LOAD ADDITIONAL SPECIFICATIONS FOR THIS OESCRIPTO~ • 

.... llU = HALT TO LOAD MAI~ SPEClflC~TIONS roR THE NEXT DESCRIPTOR. 
<THE fOLLQWING SEQUENCE IS 03SERVED: OESC.#l~-OESC.02-

DESC.13--DESC.14--nESC.~1--ETC. > 
* L<2> 
~ 

= HALT eEFORE EXECUTING THE vESCHIPTCRCS) TO SPECIFY DATA FOR 
PROGRAM DATA BUffER. THIS TOGGLE ~EEO ~£ SET ONLY ONCE 
IN ANY HAIN SPECifICATION HALT TO REACH DATA SPEClfCATION 
HALT. 

fior£:1 THESE TOGGLES (•) ARE RESET BY THE PROGRAM ONCE USED. 

!:J.l.1 = USE THE FA REGISTER (OR THE AREA WHER£ FA IS STORED> fOR 
WRITE DATA COR AS A READ DATA BUFFER>. WHEN LC3> IS RESET 
THE PROGRAM DATA BUFFER IS USED. 

~.J:_U.J : TRACE EXECUTION iJf THIS D(SfRI?IflQ Ohl LINE PRINTER A(TER · 
EXECYIIO~ IEBMINATiS. SEE "I/O EXCHANGE INFORMATION•~ 
BELOW FOR MEA~INGS OF TRANSACTIONS RELEVENT TO TR~CE. SEE 
DIAGNOSTIC DRIVER LISTED BELO• fOR FORMAT Of TRACE. 
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lNOTEi] THE TRACE IS STORED IN THE REMAI~ING rREE ~[MORY &anvE THE 
PROGRAM DATA OUFfER. ON MACHINES WITH S~ALL S-M£MORIES• 
A VERY LARGE CATA LENGTH MAY PROHI9IT STO~ING ANO PRINTING 
A FULL TRACE. 

LC5) = PRINT PROGRAM DATA aurFER ~.aE.X. AFTER EXECUTION or THIS 
DESCRIPTOR TER~INATES CAfTER TRACE It ANY>~ 

l(o) = eRINT PROGRAM DATA BUFFER l..[.,.EBCQIC. 

(NOTE~ PRINT OUT Of PROGRA~ DATA BUFFER IS LIMITED TO DATA LENGTH 
SPECIFIED FOR THIS DESCRIPTOR. 

l(7) = SINGLE STEP EXECUTION OF THIS DESCRIPTOR HALTING AFTER EACH 
TRANSACTION WITH: 
X=COMMANiJ ACTIVE 
Y=RESPO~SE COMP1EI£ 
T=RESPO~SE COMPLETE Of ~ TEST STAiliS 

J:.C8) = SINGLE STE? EXECUTION OF THIS ~ESCRIPTOR ON~E SERVICE REQUEST 
HAS OCCURRED. MAIN TOGGLE LC7) TA~ES PRECEDENCE wH£N SET. 

l(9) = DELAY BLFORE ANSWERING SERVICE REQUEST. MAI~ TOGGLE LCO> 
HUST ALSO BE SET ro ,-l_OAO T1I'ME DELAY 4MCUNT. DEFAULT I~ 
~OlOOQO;J ;,~;!, 'f':, .' l'X>s~'.'.',-,,~·.> " 

L(l0)= OONT HALT FOR BAD BEEfRfNCE A~ORfSS RETURNED FROM THE CONTROL 

**l(ll>= COMPARE DATA CSE£ •coMPARING DATA" BELOw). 

**LC12>= HALT WITH RESULT STATUS Of OPERATIO~ IN T ~EGIST£R. 
SEE "RESULT STATUS INfORMAfION" BELO~. 

* * l ( 1 3 > = 0 0 N T HA l,,I _ · If E X CE? T I 0 N B IT RE P 0 R T ~-p · ~ N RE S ULT S·T A T US. 

**LC14l= HALT WITH RESULT STATUS IN T FOR THE CONDITION SPECIFIED BY 
HAIN TOGGLES ..L...UIJ,. .hi_!_~-~ MAI\! TOGGLE LCO> ~UST ALSO SE 
SET TO 0£SIGNATE RESULT. DEFAULT IS ~800080~. 

[ijorrij THE SETTING er HAIN TOGGLE L(lj) IS OBSERVED INDEPENDENTLY OF 
HAIN TOGGLE LC14>. 

••l(lS>= PRINT THf TRACE or THIS OESCRI?TO~·s EXECUTION FOR THE 
-= CONDITION SPECIFIED BY HAI~ TOGGLES L}17>. LC)8>. 

**l(lG>= RE-EXECUTE THIS DESCRipxcq CIG~ORE ~OOITIDNAL TOGGI ES FOR 
EX EC U I I N G I HE ~EX I 0 E SC R I P T 0 R > f 0 R TH ~-~-Q.N 0 I T I 0 N 
SPECIFIED BY HAIN TOGGLES LC17), LC18>. **l( 17 >,, LC nn---:- -----·------------=-"--··-.. ---·-··-·----- - -···-··--

=00 ,.fJESUlT sr.uus UQI E!H~ TO DESIGNATED RESULT. 
~01 RESULT STATUS ~:-~TO DESIGNATED RESULT. 

· =10 RESULT STATUS ANUED trllHt DESIGNATED RESULT JjOT ZERO ... 
=11 RESULT STATUS BITS .2.fF FOR All CORRESPONDING l•BITS IN 

DESIGNATED ~ESULT. 
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.fiiij E . .iJ THE S E T 0 G G l ES C * * > ARE EX AH IN E 0 0 NL Y If THE 0 PE RA T I 0 N ACHE I VE S 
NORMAL TERMINATION. 

THE fOLLC~ING MEANI~G APPLIES ONLY TO OISK C'~TRIOGE: 
l ( 1 9 ) = _g,L._u_e_.-~ Y NC _h_Njl._LU .. ( A ~ ;} R E; S~ 0 A l..A. LOJ:l. __ JN 0 EX W. Fi lli-!t-- PR 0 G R t\ M 
- - DATA BUFFER NOT Eff£CTEO. DATA fIELD LENGTH SET BY 

PR 0 GRAM. ·-·---- - -· - ·----·-- -··- -· 

THE FOLLOWING MEANINGS APPLY O~LY ro OISK CARTRIDGE, PACK OR FILE: 
l(2~ AFTER EXECUTION OF DESCRIPTOR, IN~REMENT THE FILE ADDRESS ---- <C FIELD or DESCRIPTOR) BY THE VALUE IN 8R If BR N(Q 0 

OR SY 1 If ThE VALUE IS O. 
L<21>= If MAIN TOGGLE LC20> IS SET, CHECK THE INCREMENTED fILE 
----·~ AD 0 RES S AG A I lJ S T T HE SP EC If IE 0 M A X I ~ U "1 f I LE A~ 0 ~ E SS A N 0 

0 HALT THE PROGRAM IF If EXCEEDS THE M4~IMUM. MAIN TOGSLE 
LCC> MUST ALSO BE SET TO LOA~ HAXI~UM FILE AOOREss; 
DEFAULT IS DECIMAL 12~91. ~HEN MAI~ TOGGLE LC20> IS SET 
ANO ~AIN TuGGLE LC21> IS RESET~ TH~ PROGRAM WILL CLEAR 
THE f ILE 4~DRESS TO 4000000; ~HEN THE MAXIMU~ IS EXCEEDED· 

.!:JZZ-1~ If OPERATION SHOULD REPORT 2~J OP COMPLETE 3UT IT IS NCT 
REPORTED• HALT THE PROGRAM. WITY A~ ERqOR CODE IN LR. 
IF MAIN TOGGLE LC22> IS RESET THE PROGRAM WILL 
R[-EXECUTE THIS DESCRIPTOR <OP NOT TEST OR PAUSE> 
UNTIL EXPECTED 2~0 OP COMPLETE IS REPORTED. 

THE FOLLOWING MEANINGS APeLY ONLY IO REAQER-SORI~R: 
Lt19>• HALT O~ TOO LATE TO POCKET SELECT. --- . 

mor£ti THE PROGRAM LOOPS TO EXECUTE A READ OPE~ATION FOR· EACH 
SUCCESSIVE 00CUM£T. THIS LOGP BY-PASSES ADDITIO~AL TCGGLES 
fO R EXEC UT I NG T t-t E NEXT 0 E SC R I PT 0 R UN Tl L . T ERM I N A TE L I N K I NG I S 
REPORTED IN RLSULT ST~rus~ TOO LArE TO POCKET SELECT accuRs, 
OR WHENEVER READ OPERATION DOES NOT ACHIEVE NORMAL.TERMINATIO~. 

l(20>= USE THE VALUE IN BR C16 LS8l FOR DOCUMENT COU~T. If TH£ V~LUE - - IS 0 CIS DOWN-COUNTED TOO>• SET TH£ HALT FEEDER VARIANT 
IN THE Rf.AD QP. DECREMENT THE VALUE 8Y 1 WHEN EACH ~EAO 
OP IS EXECUTED. THE ORIGIN~L VALUE L04DED IN BR IS 
REGAINED AFTER ANY OF THE CONDITIONS NOTED ABOVE. 

lC21>= DELAY CTIME DELAY AMOUNT>MILLISECONOS BEF~RE ANSWERING 
---- pa c K ET s EL E c T RE Q u £ s T. "A I N T 0 G G l ( L ( 0 ) ~w 5 r AL s 0 

BE SET TO LC~D TIME DELAY AMOUNT. DEFAULT IS •OlOOOOJ -
ABOUT 1 MINUTE. 

l<22>= IF HAIN TOGGLE LC20) ts RESET, INCREMENT TH£ CONTENTS or 
-- THE DESCRIPTOR'S c fIELD AFTER A READ or BY THE VALUE 

IN SR. If THE VALUE IN BR=Q, AN INCREMENT Of ~020000~ 
IS USED. 

l<23>= IF MAIN TOGGLE LC22> IS RESET~ USE THE ltTH BYTE OF DATA 
-------- TRANSfEaREO IN o~ A READ OP TO SELECT POCKET. 
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CCHPARIHG O•J! --------------------------~----------------------------e--

TH£ USER M~Y SET MAIN TOGGLE LC11> TO CO~PARE THE CONTENTS OF THE 
PROG~AM DATA 8UffER AS A RESULT Of A READ OPERATION AGAINST DATA 
REGENERATED aY THE L4ST DATA SPECifICATiuNS LOADED 9Ef0R( THE 
THE READ OPERATION IS PERFORMED. DEFAULT DATA SPECIFICATIONS 
GENERATE 192 CHARACTERS ·FOLLOWED av ~·o~. 

THIS OPTION IS NOT p[qHITTEO fOR READER-SORTER. 

Ir IN THE LAST DATA SPECIFICATION HALT l wAS LOADED wITH EITHER 
~80000A~, ~80000(~, OR ~eoooor~, THE usEq SHOULD BE AWARE OF 
THE FDLL01'ING: 
1. THE USER IS RESTRICTED TO USING OESC~IPTOq Jl ONLY. 
2. OIFFERE~T DATA ~Ill 9£ REGENERATED FOR CC~PARISON AFTER ElCH 

EXECUTION Or THE READ OPERATION. 
3.1 If THE US£R WISHES TO COMPARE THE ROTATING E9CDIC PATTERN: 

DESCRIPTOR #1 MUST HAVE THE SAME DATA LENGTH S?ECIFICATION 
AS THAT WHEN DAT4 WAS WSITTEN. 

DATA SPECIFICATIONS MUST SE ~ADE AGAIN WITH L = ~80000A~ 
AND THE SLSB or x = CORRECT STARTI~G CHARACTER. 

1/0 DEVICE MUST BE READY TO READ CORRECT STA~TING RECORD 
<I.E.~ REWINu TAP£, STARTING ·fILE ADDRESS LOADED, CO~RECT 

CARD DEC~ IN READ HOPPER, ETC.> 
J.2 IF THE USER WISHES TO COMPARE ~ATA TO CURRENT C FIELD PATTERN 

(HAI~LY FOR READ ANO COM?ARE ON DISK>: . 
CESC~IPTOR tl ~UST HAVE THE CORRECT DATA LENGTH 

SPECiflCATIOJ.4. 
I I 0 0 EV I CE MUST 8 E RE A 0 Y T 0 RE A 0 REC fl RDS w RI TT EN. W I TH 

DATA SPECIFICATION Of L : 480000£~ OR ~80000F~. 

AFTER THE OPERATION COMPLETES WITH NORMAL TERMINATION• THE 
PROGRAM WILL COMPARE DATA READ WITH ~EGENERATED DATA. STARTING AT 
THE BEGINNING OF THE PROGRAM DATA BUFFER ANO CONTINUING FOR THE DATA~ 
LE~GTH SPECIFIED FOR THE DESCRIPTOR. 
DATA IS COMPARED IN EITHER l• z, OR J BYTE SEGMENTS DEPENDING ON THE 
NU~SER Of BYTES TRANSFERRED PER fRANSACTION WITH THE CONTROL. 

If A BAD SEGMENT IS FOUND• THE PROGRAM WILL MALT WITH: 
• AN ERROR CODE IN LR 
• REGENERATED QATA RIGHT JUSTIFIED IN X 
• READ DATA RIGHT JUSTIFIED IN Y 
- ADDRESS OF DATA R£AD IN f ~ 
-· a I T s L £ r T T 0 c 0 Hp ARE I N"' f L 

THE USER HAY SET ANY or l(4)· L<S>· OR L(o) IF HE HAD NOT ALREADY 
SET MAIN TOGGLES L(4). L<5>· ANO/OR~LCG>· TO CAUSE PRINT CUT or 
TH£ TRACE ANO/OR PROGRAH OATA BUFFER. 

THE USER MAY THEN EITHER PUSH START TO CONTINUE COHPARING DATA OR 
CLEAR LR TO ;ooOOOO~ FIRST AND THEN PUSH START TD STOP COMPARING. 
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REFERENCE _ADDRESS ~~~~-~~---~-~~-----·~--~~-~~----~~~--~w-~--~--~~---~ - --
T~E RffERENCE ADDRESS SENT TO A CONTROL IS ASSU~EO TO BE MERELY 

..A.. rfir PATTERN; A PGINT£R TO THi: 1/0 DESCRIPTOR Chit "REAL" REFERENCE 
ADDRESS> 15 MAINTAINED INTERNALLY BY THE PROGRA~. THE USER MAY 
LOAD A~Y BIT ?ATTERN IN FA DURING AN ADDITIONAL SPECIFICATION HALT. 
ALSO· AN I~CRE~ENT VALUE M~Y BE LOADED I~ re. EACH TIME THAT 
DESCRIPTCR IS EXECUTED, THE "DUHMY" REFERENCE ~DORESS IS lNCRE~ENTED 
BY THIS VALUE <IT IS INITIALLY DEfAULI£0 TO ~000000~). 

AD~ITIONAL SPECIFICAIIm1s. 
~ ~ 

j -

,...x_:_ ~T_!~-~-~-~~~Js:FIELD or THE DESCRIPTOR c91sPLAY ONL!_l. 

·-Y::: OESluNATEC RESULT COEfAULT G!V£!-,1, LOAD DESIRED VAi !IE). 
~ W•_,_,___, .. --

T = MAXIMUM DISK FILE ADDRESS LOEfAULT GIVEN- LOAD DESIRED VALUE>. - -
L = ADDITIONAL TOGGLES: SEE BELOw. 

J!B:.:__ TIME DELAY AHOUNT LDEfAULl D..ISPLAYEO• LOAD DESIRED VALUE>. 
--...._----····-···· 

,,..J..R.:::: .. ADD IT lONAL SP EC Jf IC AT ION HAL f c OOE. JI~ r r. 
OUMHY REf[RENCE ~OORESS SENT TO CONTROL CLOAO DESIRED VALUE> 
SEE ·REFERENCE ADO~Ess• a£L0'4. -----------~ 

FB:: DUMMY INCREMENT CLOAO DESIRED VALUE>. -
T AS= _____ R~AL REFERENCE ADDRESS Y,SEO !!_ PR OG R"A M. 

-~......----·-

ADD IT I ONAL TOG CLE_~ 

~= 0001 EXECUTE DESCRIPTOR #1 AFTER THIS DESCRIPTOR. 
cle £.._(fr to I = 0010 EXECUTE DESCRIPTOR •2 Af TE~ THIS OESCRIProq. 

: 0011 EXECUTE ~ESCRIPTOR -3 Af TE~ THl5 DESCRIPTOR. 

= 0100 EXECUTE i)ESCRIPTOR ; It AFTER THIS DESCRIPTOR. 

iNOJE:l THIS DESCRIPTOR WILL 8E EXECUTED NEXT tr ANY OTHER VAlUE THAN 
1,z,3, OR 4 IS LOADED. 

ADDITIONAL SERVICE ~EQUEST OPTIONS 

L<4>" = USE TIME DELAY M'10UNT TO LIMIT THE AMOUNT or TIME THE 
THE PROGRAM ~ILL WAIT FOR SERVICE REQUEST TO OCCUR. ~HEN 
ADOIT10k4L TOGGLE l(4) IS RESET~ THE PROGRAM WILL WAIT 
UP TO 15 SECONnS C120 SECONDS FOR SPO> fOR SERVICE 
REQUEST. FAILURE TO RECEIVE SERVECE REQUEST AfTER ~AITING 
HAXItWH AHCUNT or TIHE ·ccNSTlfUTES A SERVICE REQUESJ 
tlHE our. 
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l(5) = RE-EXECUTE THIS DESCR!?!OR fCq SERV!C£ REQUEST T!~E our. 

If ACOITIO~AL TOGGLE LCS> IS ~ESET, THE PROGRA~ WILL 
HALT ~ITH AN ERROR CODE FOR A SERVICE REQUEST TIME our. 

~ODITIONAL SINGLE STEP OPTIONS 

l(6) = SINGLE STEP EXECUTION er THIS DESCRIPTOR 
fRGM STArus COUNT 1 TRANS~CTIQN 
THRU STATUS COUNT 6 TRANSACTION. 

L(9) = SINGLE STE? EXECUTION Of THIS DESCRIPTOR 
FROM STATUS COUNT 7 TRANSACTION 
THRU STATUS COUNT 9 TRANSACTIONCS>. 

l(10>= SINGLE STEP EXECUTIO~ or THIS DESCRIPTOR 
FOR TEST SERVICE RE~UESi T~ANSACTION<S>. 

L<ll>= SINGLE STEP EXECUTION GF THIS DESCRIPTOR 
FROM STATUS COUNT 11 TRANSACTIJ~ 

THRU STATUS COUNT 13 TRA~SACTIQNCS>. 

0 

l(l~>= SINGLE STEP EXECUTION Cf THIS DESCRIPTOR 
fOR STATUS COUNT 14 TRANSACTICNCS>. 

L<15>= SINGLE STEP EXECUTIO~ or TH!S DESCRIPTOR 
fOR STATUS COUNT 15 JRANSACTIONCS>. 

L<l&>= SINGLE STEP EXECUTION Of THIS DESCRIPTOR 
FOR· STATUS COUNT l& TRANSACTIJNCS>. 

LC17>= SINGLE STEP EXECUTION OF THIS DESCRIPTOR 
FOR STATUS COUNT 17 TRANSACTIO~. 

LC18>= SINGLE STEP EXECUTION Of THIS DESCRIPJQq 
FROM STATUS COUNT 18 TR~NSACTION 
THRU STATUS COUNT 20 TRA~SACTION. 

l(Zl>= SINGLE STEP EXECUTION Of THIS DESCRIPTOR 
FROM STATUS COUNT 21 TRA~SACTION 

THRU STATUS COUNT 23 TRANSACTION. 

AOOITONAL OPTION CONCERNING TRACE 

L(23.>= DONT STORE TRANSACTIO~S FOR TRACE. ieACf WILL NOT BE 
AVAILAaLE. WHEN ADDITIONAL TOGGLE LC2J> IS RESET# 
TRANSACTIO~S WITH A CONTROL ARE STORED FOR PRINTI~G 
WHENEVER A TRACE IS RE~UESTED. THIS TOGGLE MAY NEED TO 
BE SET MHEN ~ERTAIN ERRORS CACCESS ERRORS. TOO LATE TO 
POCKET SfLECT, ~TC.> REQUIRE GREATER SPEED IN THE 
TRANSrER or DATA. 
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=DATA srECifICATIO~~-

_.X_= JlALA._OR RANPOH BIT SIRING. 

l = DATA OPTION TOGGLES: SEE SELO~. 

LR= ~000000~ 

fA; JNITIAL OR CURRENT POINTER ft{THIN PROGRAM OATA 3UffER. 

DATA OPTION TOGGLES 

lCO> = flLL PROGRA~ DATA 8Uff£R AS SPECIFIEn 9Y LF. 

~ ONLY THCSE OPTIONS WITH DATA ~PTION TOGGLE LCO> SET CA~ &E 
------USED IN COHPA~ING DATA. DATA OPTION TOGGLES LCO>, LCl> fHQU 

L<5>1 AND L(o) AR£ "UfU~llY EiCLUSIVE. 

jf LCl > = .BfAO CONSOi f CASSETTE INTC PRO~RA~ DATA surrrg LJNTIL 
~ICRC 0022 !CASSETTE STOP> OR ~HEN 180 BYTES HAVE SEEN 

LCG> 

RE A 0 • _ --·----:--·-·--
= A OD c ti E c K c HAR A c I £ R I G £ A c H B y I f Rf A 0 f R QM c A s sf TI[ .. -
: US£ 1 6 iH GHf= P.40 S I 6 II S Gr. Y A S HA S K T 0 a E _i ~~ id TH-·-~ AC H 

16 SITS ~EAO FROM C4SS£ItE. 
= JE DATA OPTION TOGGLE LC3> IS SETr ROTATE ~ASK BY 1 fOR EACH 

16 BITS ~£Ao-r.qoH ~~£TIE. 
= DO NOT ST~~SS,JIE Art(R 1~0-S..¥..l.fS HAVE BEEN REAO. 

= WRITE THE 24 BITS IN X INTO PROGRA~ OAT~ BUffER. WRITE IN 
FORWARD OIRECT10N AT T~E HEMOrtY AOJRESS IN f A. OEfAULT 
DATA A~J AOORESS ARE uiV€N - LOAD DESIRED V~LU£S. PUSH 
START TO WRITE DATA. PROGRAM WILL HALT AFTER wRIT( WITH 
LR=~OOOOOD~ FOR NEXT 24 9ITS Of DATA ANO NEw ME~ORY 

ADDRESS. EITHER LOAO DESIRED VALUES TO CO~TINUE OR ~ 
.LR=• o 0 0 0 0 0 ~ T 0 s T 0 p HR IT I~ G DA I A ....... pus H s TA R r. 
-HINIHUH PROGRAM DATA BUffER SIZE rs 60 BYTES. 
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Fill PROGRAM DATA 6Uf f ER l ....... ••4' 

n 1. 1 n • 

lf = 0000 THREE 64-CHARACTER E 9CO IC SETS FOLLOWED aY ~40 ~. 

LF = 0001 FOUR 48-CHARACfER EBCDIC SETS fOLLOtiED BY ~40 ;;. 
LF = 0010 TWELVE 16-CHARACTER E9CDIC SETS FOLLOW£) BY ;!40~. 

LF = 0011 T~O 96-CHARACTErt EBCDIC SETS FOLLOWED SY ~40 •• 
Lf = 01-00 FOUR 43-CHARACT£R fORTRA~ SETS FOLL Ow ED BY ~40 ~. 

lf = 0101 FOUR 48-CHAfUCTER 8500 SETS fOLLO~ED BY ~40 ~. 

Lf = 0110 rou~ 48•CHARACTER RPG SETS FOLLOWED gy ~40 •• 
Lf = 011 i UNASSIG~€D -- PROGRAM DATA aurrER WILL HAVE DEFAULT OR 

PR£V IOUS OAT A. 
lf = 1000 THE 24 BITS IN X REPEATED FOR 60 BYTES OR THE LARGEST 

DATA LENGTH S~ECif IE~ FOR ANY DESCRIPTOR (WHICHEVER IS 
MAX u~u:·o. 

lf = 1001 THE RIGHT=MOST 1& BITS IN X REPEATED fOR M4XIMUM. 
***Lt = 1010 ROTATI~G &4-CHAKACTER EBCOIC SET STARTING wITH CHARACTER 

IN 8LS3 Of x, GE~ERAT[J fOR DATA L£NGfH OF OESC~ #1. 
(1 CHARACTER ROTATION OC~URS SETWEEN EACH EXECUTION 

IF DESC. #l IS A WRITE OPERATION.> 
LF = 1011 RANDOM SELECTIJ~ Of 63-C~ARACTER £8COIC S£T GENERATED FOR 

MAXIMUM CRANOO~NESS OEPE~DENT CN ANY BIT ST~ING IN Xl. 
lf = 1100 RANDCH 8IT STRING GENERATED FOR MAXIMUM <RANOO~~ESS 

DEPENQENT ON ANY BIT STRiNG IN X>. 
Lf = 1101 RANDOM 9IT STRING OF MOSTLY ZEROES • AVERAGE OF ONE 1-BIT 

IN 32 - GENERATED FOR MAXIMU~ CRANOOMNESS DEPENDENT ON 
ANY BIT STRING IN X>. 

•**Lf = 1110 fILE ADDRESS CC FIELD OF DES:. #ll REPEATED 60 TIMES 
(180 BYTES> ANO INCREMENTED 8Y 1 fOR EACH lBO BYTES 
fOR DATA LENGTH OF DESC. #1. CfllE ADDRCSS AT RUN TIME 
USED IF OESC. Sl IS A WRITE OPERATION.) 

***Lt = 1111 SAME AS LF = 1110 

[NQrE:/ THESE TOGGLE SETTINGS (***> WILL PROGRAMHATICALLY LIMIT 
EXECUTION TO DESC.#1 UNTIL Oiff(RENT DATA SP£CIFICATIONS ARE 
HADE. ADDITIONAL TOGGLES TO EXECUTE THE NEXT DESCRIPTOR AFTER 
DESC. #1 MUST ALSO BE RE-ESTABLISHED BY THE USER. 
FOR THESE TCGGLE SETTINGS O~LY~ THE DATA IN THE PROGRAM.DATA 
BUFFER WILL BE UPDATED BEFORE EACH SUCCESSIVE EXECUTION Of 
OESC. #l IF IT IS A WRITE OPERATION. 

IT SHOULD ALSO BE KNO~N THAT IDENTICAL RANDOM DAT4 PATTERNS 
CANNOT 6E REPRODUCED AT A suaSECUENT DATA SPECIFICATION HALT. 
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PROGRAM HALTS -~--~~~~~----~~-----~~-~~--~~-~-~~~~-~--~~-------~--~-~-

BESIDE SPECIFICATION HALTS, OTHER CONDITIQNS WILL CAUSE THE PRCGRAM 
TO HALT WITH A CODE INDICATING TH£ CJ~OITIO~ IN THE LR R~GISTER. 
TH£SE CCDES ARE LISTED NEXT. AH~~ -~~ IS SHOWN IN A CODE, If 
OENOT£S THE ACTUAL HALT WILL SHO~ t,2,3, OR 4 IN PLACE OF "N" 
TO INDICATE THE OESC~IPTOR INVCLV£D. A~ ~f ~ IN THE 4~S8 OF A 
C00E INDICATES THE ERROR occu~~ED ~HEN INITIALLY TESTING THE 
SYSTE~'S PRINTER <IF ANY> OR JURING PRINT GUT Of PAR4METERS OR THE 
PROGRAM DATA BUffER. 

H~LTS DURING INIALIZATION OR SETUP or SPECIFICATIONS 

I. R = 

~ 000011 ~ ERRCR I~ LOADING PRCGPAM - 940 CASSETTE OR M-FETC~ P~RITY 
ERROR. R£LCADING PROuRA~ ~AY OR MAY NOT 3£ SUCCESSFUL. 

~ N00012 ~ MEMORY ?ARITY ERRO~ - ERROR ~OT IN CO~TR~L, BUT ~AY 
EFFECT PROGRA~ ~XECUTION. EIT~ER PUSH ST,RT 4ND HOPE 
FOR THE 5EST OR RU~ ~E~ORY TEST. 
FOR THE 9EST OR RUN HE~ORY TEST. 

TRACE o~ ?RINT our OF PRCG~AM ~ATA BUFFER. PUSH START 
TO CCNTlr\UE. 

; N00014 ~ NO CHAN~EL FOUND WITH SPECIFIED CO~TRDL ID. -PUSHING START 
WILL RETURN TO MAIN SPECIFICAf IO~ ~ALT. 

a N00015 ~ SPECIFED CHANNEL DOES NOT H4VE ·SPECIFIED CONTROL. 
PUSttING START nlLL RETURN TO MAIN SPECifIC~TICN HALT. 

~ N0001o ~ SPECIFIED DATA LENGTH IS GREATER THAN AVAILA9LE ~EMORY. 
PUSHING START WILL RETURN TO MAIN SPECIFIC~TION HALT. 

~ 000018 ~ CHARACTER SPECIFIED IN X C8LS3> IS NOT IN 64-CHARACTER 
EBCDIC SET. LOAD ANOTHER CHACTER CODE IN x, THEN PUSH 
ST ART .. 
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HALTS ~HEN ERROR IS DETECTED BY DIAGNOSTIC DRIVER 

LR = 

~ NOOOOl ~ STATUS COU~T TRANSITIO~ ERROR - CONTROL "AS IN STATUS 
COUNT IN 8H53 OF x, WENT TO ~TATUS COUNT IN 8LS9 OF X. 
PUSHING ST4RT wILL P.ESUME DRIVER EXECUTION FRO~ NEW 
STATUS COUNT

0
• 

; N00002 - REFERENCE ADDRESS COUM~Y REFERENCE ADDRESS> SEST TO 
CONTROL DOES NOT MATC~ REFERENCE A~DRESS RETURNED 3Y 
CONTROL. CORRECT REf ERENCE ADDRESS IS IN X. THE R£fERENCE 
ADDRESS RETuRNED IS IN Y. PUSH START-TO CONTI~UE. 

; N00003 ~ CONTROL ~ENT TO AN ILLEGAL STATUS ~DUNT roR THIS 
OPERATION. ILLEGAL STATUS CQUNT I~ 8LSo QF X. PUSHING 
START WILL ATTE~?T ro RESUME DRIV~R EXECUTICN FROM THE 
ILLEGAL STATUS COUNT. 

a N00004 ~ CONTROL CN CPORT>ICHAN~EL IN T REPQRTS INVALID ID CI~ X). 
PUSHING START wILL ATTEMPT TO RESUME DRIVE EXECUTION. 

~ f00005 ~ ERROR I~ DRIVING PRINTER. PUSH START TO CONTINUE. 

~ N00006 ~ SERVICE RE~UEST TIME our. DEFAULT TI~E ~AS 15 SECON~S 
<120 SECONDS FOR SPO>. C?ORT>ICHANNEL IN T. PUSH START 
TO KEEP hAITING. 

; N00008 ~ CONTROL WOULD NOT CLEAR FROH ST4TUS COUNT IN 8LSB or x 
BY TEST ANO CLEAR CCMM~NO. PUSHI~G START WILL ATTEM?T TO 
RESUME DRIVER EXECUTION AT THIS STATUS COUNT. 

; N00009 ; JOB HIGH SPfED CONTiW• -=-INCORRECT BYTE COUNT RETUR~ED BY 
CONTROL. 
X HAS INCORRECT COUNT RETURNED. 
Y HAS COUNT DETERMINED A~D EXPECTED 9Y DIAGNOSTIC DRIVER. 
PUSHING START WILL ATTEMPT TO nESUME DRIVER EXECUTION. 

~ NOOOOA ~ fOR HIGH SP[EQ CONTROL - TOO ~~NY TRANSFERS. 
PUSHING START WILL ATTEMPT TO RESUME DRIVER EXECUTION. 

; NOOOFO ~ NORMAL TERMINATION Of OPERATION NOT ACHIEVED AFTER 
RESUMPTION Of DRIVER EXECUTION. NO FURTHER RE-TRY WILL 
8£ ATTEMPTED. PUSH START TO CONTINUE PROGRAM. 
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OTHER HALTS WHIL( EXECUTING THE OESCRIPTORCS>. 

LR = 

~ N00051 ~ TOO LATE TC POCKET SELECT <READER-SORTER>. 
PUSH START TO CONTINUE. 

~ N0005l ~ DIAGNOSTIC DRIVER REPORTS MISSING CONTROL. 

~ N00053 ~ SINGLE S!EP HALT: 
X=CO~~AN0 ACTIVE. 
Y=RESPQ~5E COMPLETE <SHOWS STATUS AT TI~E or CO~MANO 

ACTIVE>. 
T=RESPONSE COMPLETE TO ENSUING TEST STATUS CSHOWS NEW 

STATUS OF CONTROL>· 

~ N00054 ~ BAO COMP~RE: 
X HAS C~TA A~ GENE~ATED 3Y PRQGRAM. 
Y HAS READ OAT~ fROM PRCGRA~ D"TA '3UffER. 
FA HAS ADDRESS IN ~E~ORY Of READ DATA. 
fl HAS BITS LEFT Of PROGRA~ OAT~ 3UffER LEfT TO cnM?ARE. 
SET LC4>,LCS>, ANO/C~ LC6) If TRACE QR PRINT-OUT wANTEO. 
TO CONTI~U~ COMPARE• PUSH·START. 
TO STOP COMPARE - CLEAR LR, PUSH START. 

a N00055 ~ NO OP COMPLETE IN RESULT STATUS CI~ Tl. 

a NOOOS& ~ NO 2tt0 OP COMPLETE IN RESULT STATUS CI~ T>. 

~ N00057 ~ HALT TO DISPLAY RESULT STATUS IN T REGISTER~ 

a N00058 ; EXCEPTION BIT REPORTED IN RESULT STATUS CIN T>. 

a N00059 4 EXCEPTION BIT NOT REPORTED YET NOT READY BIT IS REPORTEO 
IN RESULT STATUS CIN T>. 
PROGRAM ALWAYS HALTS FOR THIS ERROR. 
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OTHER PROGRAM HALTS 

LR = 

~ 000091 ~ DATA OPTION TOGGLE LCO), LCl), OR LC6) HAS NOT BEEN SET. 
PUSH START ANO SET DESIRED DATA OPTION TOGGLECS>. 

; N00092 ~ COXPA~E DATA IMPOSSIBLE - LAST SPEClf IED DATA OPTION 
TOGGLES 010 ~or HAVE l(Q) SET. 
PUSH START TO CONTINUE. 

2 N00093 ~ COM?ARE DATA I~POSSI3LE - ACTUAL ENDING ADDRESS IN 
MEMORY FOR REAO REVERSE OPERATION NOT EQUAL TO STARTING 
ADDRESS OF pqQGRAM DAT~ SUFFER. 
PUSH START TO CONTINUE. 

~ N00094 ~ PROGRA~ UNABLE TO FIND B£GINNING TO GENE~ATE DAT,. 
PUSH START. 

a 000090 ~ wRITE NOT ?£R~ITTED - F4 POINTS OUTSIDE PROGRAM DATA 
BUffER. EITHER RELQAD A NE~ AOORESS IN FA CANO ANY NEW 
DATA IN X> ANO PUSH START, OR FIRST CLEA~ LR TO ~JOOOOO~ 

ANO PUSH START TO DISCu~TINUE WRITING INTO PROGRAM"OATA 
BUff ER. 
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1/0 EXCHANGE INfCRMATl'ON ------------------------~--------------------

THERE ARE TWO eASIC TYPES or INFOR~AfION TRANSMITTED ·VIA THE 
I/D eus aET~EEN PROCESSOR A~O CONTROL: 

"COHHAND ACTIVEft INfORMATION SENT fROH THE PROCESSOR TO A CONTROL, 

AN~ 

•RESPONSE COMPLETE• NORMALLY SENT TO THE PROCESSOR FROM THE CONTROL. 

COMMAND ACTIVE INCLUDES: 

0001 cccc 0000 0000 0000 0001 - T£ST STATUS or CONTROL ON 
CHAN~EL CCCC. 

0001 CCCC 0000 0000 0000 0010 - INfO~M CO~TROL ON CHANNEL CCCC THAT 
LAST Jq~hSfER Of DATA CONTAI~EC ONLY 
1 INSTEAD Of 2 CHARACTE~S. 

0001 CCCC 0000 0000 0000 0011 - TEST STATUS ANO CLEAR CONT~OL ON 
CHANNEL CCCC TO RESET CONDITION AFTER 
TEST. 

0001 0000 0000 0000 0000 Olvl - TEST ALL CONTROLS FOR SERVICE REQUEST. 

0001 CCCC 0000 0000 0000 0110 - TERMINATE TRANSFER Of OATA WITH 
CONTRDL ON CHANNEL CCCC • 

. 0010 cccc DODO ODDO 0000 0000 - TRANSFER DATA <low ORDER BITS· 1 OR 
2 CHAR~CTERS> TO THE CONTROL ON 
CHANNEL CCCC. 

0100 CCCC 0000 0000 0000 0000 - TRANSFER DATA IN FROM THE CONTROL 
ON CHANNEL CCCC. 

FOR HIGH SPEED CONTROLS -

0110 CCCC 0000 0000 0000 0000 - TRANSFER IN FROM THE CONTROL ON 
CHANNEL CCCC• THE NUMSER Of BYTES Of 
DATA THE CONTROL WILL NEXT SEND. 

0111 CCCC 0000 OOON NN~N NNNN • TRA~SFER TO THE CONTROL ON CHANNEL 
cccc~ THE NUMB£~ Of BYTES Of OAT~ 
<N NNNN NNNN> THE PROCESSOR wILL 
NEXT SEN~. 
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RESPONSE CO~PLEIE INCLUDES: 

OPRS SSSS CDOO DODO 00~0 DODO 

0=000 CHARACTER 9£ING TRANSFERRED <MAG TAPE CONTROLS 1 ANO 2). 

P=?OCKET SELECT l~fORHATION RE~UESTEO <READER-SORTER CONTROL>. 

R=qEVERSE OPERATION CMAG TAPE CO~T~OLS>. 

S SSSS=STATUS COUNT. 

O=OATA~ 1 OR 2'CHARACTERS• 

OPRS SSSS 0000 0000 OIII IIIO 

CALL 24 BITS OF T~E I/O BUS ~AY 3E 
OATA FOR HIGH SPEED CONTROLS. TH£ 
LO~ CR~ER 9 BITS HAY CONTA!~ A BYTE 
COUNT IN RESPCNSE TG A ~o~~ANO ACTIVE 
or 0110 cccc 0000 0000 0000 0000>. 

l=CONTRCL IC CIN RESPONSE TO TEST STATUS COMMAND OR TEST ANO CLEAR>. 

0000 0000 MHHH MMMM ~HMM ~MHM 

H=SERVICE REQUEST MASX CHARDWARE BIT-NUMBER WILL aE ON I~ RESPONSE 
TO A TEST S£~VICE RE~UEST COHMANO FOR 
All CONTROLS REQU£STI~G SERVICE 
WHERE CHANNEL=HARDWARE air-NUMBER>. 
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CONTROL IO ~~---~---~---~---~---~-~-~----~~-~~~~-~-~~--~---~-~-~---~--

THE CONT~Ol IO IS LOADEa INTO THE 7lSB Of X OUR!NG A M4IN 
SPEClf lCATION HALT. THEREAFTER THAT IO WILL 9E USED UNTIL CHANGEv 
BY THE USER CURING ANOTHER HAIN SPECIFICATION HALT FOR THAT 
OESCRIPTCR. IDS AR£ LISTED BELOW IN HEX. 

roR 96 COLUMN CONTROLS THE IO INOICATES THE CAPABILITY or THE 
DEVICE CONTRCLLEO. THEREFORE THE ID IS CYANGEO IN T~E CCNTROl TO 
REFLECT THE DEVICE. REFER TO THE 96 COLUMN TECH MANUAL fOR MOR£ 
INFORMATION. 

CONTROL 

80 COLUMN CARO READ/PUNCH/PRINT 
80 COLUMN C~RD PU~CH 

60 COLUMN CARO REACER 

96 COLUMN CARD REAOER-PUNCH-P~INTER 
96 COLUMN CA~D MfCU 
96 COLUM~ CARO DATA qECC~DER 

96 COLUMN CARO READER 

PA?ER TAPE READER CONTROL-1 
PA?ER TAPE REAJ£R CONTROL-2 
PA?ER TAPE PUNCH 

PRINTER 

REAOER·SORTER CONTROL-112 

DISK FILE CONTROL-1~2 
DISK f lLE CONTROL-3 

DISK CARTRIDGE CONTROL•2 
DISK CARTRIDGE CONTROL-1 

DISK PAC~ 

SPO 

MAGNETIC TAPE CONTROL-1 (7•TRACK> 
MAGNETIC TAPE CONTrtOL•Z C9-TRACK> 
MAGNETIC TAPE CONTRGL-4 CPE> 
MAGN~TIC TAPE CASSETTE 

ID 

~000002~ 
04 
2A 

06 
08 
0A
Z6 

oc 
OE 
28 

10 

14 

18 
24 

1A 
lC 

1E 

2C 

32 
30 
34 
lC 



Bl700 I/O CONTROLS 

77 

OP CODES AND RESULT DESCRIPTORS ·----·--------------------------------

NOTf: FOR ALL CONTROLS· A PAUSE OP IS ~(00000~ EXCEPT occ-1 WHErtE 
PAUSE = ~84 00 00 4 

RESULT STATUS !~FORMATION --------------------------------------------

I 
:t. 
~ 
S" 

THE P~OGRAM ~ILL HALT TO DISPLAY RESULT STATUS OF AN OPERATION If 
THE PROGRAM WILL HALT TO DISPLAY RESULT STATUS or AN OPERATION IF 
THL USER SETS ~Al~ TOGGLE LC12>. RESULT STATUS WILL SE IN T~E 

0 
0 
1· 
3 
1 

SPO 

OP CCMPLETE 
OP COMPLETE 

READ 
r:RITE 
TEST 

EXECPTION CBITCS> 
N A K ~ 11'/t'OA> Jrl.r;y 
ENQ RECEIVED 

16 2ND OP CO~PLETE 
17-2 3= 010 1100 CTEST 

.1 

SPO 

oooroooo 00000000 00000000 
OlOTOOOO 000~000~ OOOOOCOO 
lOOVOOOO 00000000 OOOOCOOO 

T=O ENA9LE TRANSLATOR 
T=l NO TRANSLATION 
V=O TEST A~D R~PORT I~MEnI~f£LY 

V?l TEST ANO WAIT FOR ENQ 

z,3.,7 SET> 

OP> 
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80 COLUMN CARD READER 

READ 00090000 00000000 00000000 
TEST 100VVOOO 00000000 00000000 

B=O EaCDIC READ 
B=l BINARY READ 

VV=OO TEST A~D REPO~T IM~EDIATELY 

01 TEST A~~ REPORT WHEN NOT READY 
10 TEST A~O REPORT WHEN READY 

1 EXCEPTION <8ITCS> z,3,G SETl 
2 NOT READY 
l VALIDITY ERROR CINVALIO C~ARACT~R) 

6 RE AD CHECK 
16 2NO OP COMPLETE 
17•23= 010 1010 CTEST OP> 

SS 
00 
01 
10 
11 

80 COLUMN CARO PUNCH 

WRITE 010600SS 00000000 00000000 
TEST lOOVVOOJ 00000000 00001000 

8=0 EBCDIC PUNCH 
B=l BINARY PUNCH 

STACKER 
89210 
CPC•2 
NOR,..Al 
NORMAL 
NORMAL 
NORMAL 

VV=OO 
VV=Ol 
VV=lO 

SELECTION 
0921219213 a921219213 

CPC•2 CPC-1 
NORMAL ERROR 
NORMAL NORMAL 
AUXILIARY AUXILIARY 
AUXILIARY UNDEf INEJ 
TEST ANO REPORT IMMEDIATELY 
TEST A~O REPORT WHEN NOT READY 
TEST ANO REPORT WHEN READY 

80 .COLUMN CARD PUNCH 

0 op· COMPLETE 
1 EXCEPTION CBITCS> 2•3 SET> 
2 NOT READY 
3 PUNCH ERROR 
6 ID BIT 

16 2ND OP COMPLETE 
17•23= 000 0100 CTEST OP> 

... 



Bl700 I/O CONTROLS 

79 
9~i~ 80 COLUMN REAO/PUNCH/PRiNf 
~(Cf 96 COLUMN READE R•PUNCH 

RE AO OOOY~·sss:' ! 0 I:!-Wt;O~ 0000,0000 
\ PUNCH-PRINT OPPROSSS OWIHOiOC 00000000 

~ \ TEST 100VVOOO ~~000000 00000000 

./ 11 L ',' ~ SSS= 0 0 O ERR 0 R S TAC KE R < S TACK ER 2 > ,,.-< 111< (,. 

JA/ v 
0

._ '(_, = 001 ST ACK E R U 
n\-,· THRU 
II' =110 STACKER lb 

I =111 OVERFLOW <RE~AINS UNTIL MANUALLY CLEARED> 

~Z=O~ STACK THIS CARO 
~Z=iO STAC~ THE PRIOR CARO 
PP=Ol PRINT DATi\ 
PP=lO PUNCH DATA 

'PP=ll PUNCH A~D PRINT DATA $0.-._coJc.-·,:_~·· ~ .:J~D 
R=l PUNCH·PRINT ASO READ 
l=O 00 NOT INHIBIT CARD fEED 
1=1 INHIBIT CARD f£EO 
W=O PUNCH DATA= PRINT DATA CVALIO FOR-PU~C~ 
W=l PUNCH DATA NEO PRINT ~ATA 'ND PRINT ONLY> 
H=O FEED CARO FROM PRIMARY HOPPER 
H=l FE£0 CARO FROM SECOND4RY HO?PER 
B=O ENAaLE TRANSLATOR 
B=l BINARY• DO NOT TRANSL~TE 

.C=O REPORT INVALI~ CHARACT£R 
C=l 00 NOT REPO~T INVALID CHARACTER 

VV=OO TEST AND REPORT IMMEDIATELY 
VV=Ol TEST UJO ~AIT fC~ .NGT READY 
VV=lO TEST ANO WAIT fOR READY 
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80 COLUMN CARD READ/PUNCH/PRINT 

0 OP COMPLETE 
1 EXCEPTION CBITCS> 2•3101718,9110 SET> 
2 "40T READY 
3 VALIDITY ERROR CREAD1STACK PRIOR CARP OP> 
6 ~£AO CHE:Cr( 
1 PUNCH CHECK 
8 PRIMARY HOPPER E~PTY 

9 SECO~OARY HOPPER EM?TY 
10 IN?UT CHECK 
16 2ND OP COMPLETE 
17-23= 000 0010 CT£5T OR PAUSE> 

96 CCLUMN CARD 

0 OP COMPLETE 
1 EXCEPTION carrcs> 21316111819110 SET> 
2 NOT READY 
3 CARD CCNTRCL C"?" READ IN COLUMN 1> 
6 READ CHECK 
1 PU~CH CHECK 
8 PRIMARY HOPPER E~PTY 
9 SECONDAKY HOPPER EMPTY 

10 FEED CHECK CCONTROL-2> 
16 2NO -OP COMPLETE 
17-23= 000 0110 CR£ADER·PU~CH·PRINTER> 
17-23= 000 lOCO CMfCU> 
17-7-3= 000 1010 COATA RECORDER> 
17-~l= 010 0110 <READER> 

<TEST OP> 
<TEST OP> 
<TESf OP> 
(TEST OP> 



PRINT 
SPACE/SKIP 

TEST 
LOAD TRANSLATCR 
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Pt<iNTER 

c~al-~ 
~ l~ / I / ·J 
OlOESSSS 00000000 00000000 00000000 
lOl~SSSS OOCvOJOO 00000000 
10.JV900~ COOOOOOO 00000000 
0 1 l T 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C PC • 2 > ,- ' 

ssss~oooo NO PAPER ADVAN~E 
=1110 SIN~LE SPACE A~TER PRINTING 
=1111 OOU3L£ SPACE AFTER PRINTING 
=0001 SKIP TC CHANNEL-1 AFTER PRINTING 

THRU 

81 

:1100 SKI? TO CHANNEL-12 AfTER PRINTING CPC-2> 
=1101 SKIP TO NEXT CHA~N£l AFTER PRINTING CPC-Z> 

l=l If EQP,JNHIBIT REPORTING EOP AhO SKIP TO 
CHANNEL 1 

V=O TEST AND REPC~T !~MEDIATELY 
Y=l TEST AND ~AIT FOR R£4~Y 

T=l ENABLE HARO TRANSLATION FOR ~co~ '~o ~DO~ CPC-2) 
PRINTER 

0 OP COMPLETE· 
1 EXCEPTIGN <BITCS> z,3,4,G SET> 
2 NOT RE ADY 
3 PRINT CHECK CPC-3> 
~ INVALID CODE DETECTED CPC-2> 
6 END OF PAGE 
7-9= CHARACTER SET ID CPC-2> 

000 64 CHAR. EBCDIC 
001 41 CHAR. ESCDIC 
010 1& CHAR. E3CDIC 
011 96 CHAR. EBCDIC 
100 48 CHAR. FORTRAN 
101 48 CHAR. 8500 
110 48 CHAR. RPG 
111 UNASSIGNED 

SWITCH 
1 
z 
3 
4 
5 
6 
1 

POSITION 

12 PAPER IN HCTION <TEST OP) <Pc-z,pc-3> 
13 TRANSLATOR UNLOADED CPC-2> 
16 2NO OP COMPLETE 
1T•Z3= 001 0000 <TEST OP> 
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DISK CARTRIDGE 

\READ OOOMOVOO 0000-0000 OOOODOUU 
WRIT[\ 010Hovoo 00000000 oocoaouu 

TEST lOOTTOOO OCOOOOOJ OOOOOOUU 
PAUSE 10000100 00000000 00000000 cocc-1> 

HV=OO 
HV=lO 

HV=ll 

TT=OO 
TT=Ol 
TT=lO 

READ OR ~RITE, BURROUGHS fORMAT 
READ A3SOLUTE OR WRITE INITIALIZE 
READ ASSOLUTE ONLY SECTOR 0 ON ANY TRACK 
roR occ-1 
READ NEXT S£CTOR OR WRITE NEXT SECTOR CDCC-1> 

UU=OO UNIT 0 
01 UNIT 1 
10 UNIT 2 
11 UNIT 3 

TEST ANO ~EPORT IMMEDIATELY 
TEST Al\0 REPORT If PRESENT aur NOT READY 
TEST AND R£PORT If RE40Y 

DISK CARTRIDGE 

0 OP COt-tPLETE 
1 EXCEPTION CBITCS> 2,3,6#11,14 SET> ~ 
Z NOT R£AOY 
3 PARITY ERROR C9URROUGH5 RE~Ol 

6 WRITE LOCKCUT - wRITE NOT PERFCR~ED 
1-9= UNIT 10 

-·O NOT PRESENT 
001 32 SECTORS• 203 CYLI~OE~S 
011 32 SECTCRS, 406 CYLINDERS 
101 64 SECTD~S, 203 CYLINDERS 
111 64 SECTO~S 40& CYLINDERS 

10 SECTOR ADDRESS (qRQR CDCC-2> 
11 ILLEGAL AOO~Ess, ADDRESS COINCIDENCE NOT ACHlEVEuP OR SEEK 

· INCOMPLETE 
12 NOT SEEKING CTEST OP> 
14 SEEK STATUS fLIP-fLOP SET CTEST OP> 
16 2NO OP COMPLETE 
17-23= 001 1010 CDCC-2> CTEST OP> 
17-23= 001 1100 cocc-1> CTEST OP> 
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SPECIAL INfOR~ATION FOR DISK OPERATION-------------------------------

SECTOR 
LENGTH 

1 
2 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 

THE DATA LENGTH IS LOADED INTO THE fl CFIELO LENGTH> 
REGISTER AT A ~4IN S?ECifICATICN HALT ro~ A GIVEN DESCRIPTOR. 
FOR DISK OPERATIONS iHE DATA LENGTH DETERMl~£S TrlE NU~8ER OF 
SECTORS READ GR WRITTEN. TH£ CHARJ 3ELOW GIVES THE HEX 
VALUE TO LOAu IN fl TO READ DR WRITE A GIVEN SECTOR LENGTrl. 

SET FL 
TO 

OOOSAO 
000840 
0010£ 0 
0016~0 

001C20 
0021CO 
002760 
002000 
0032AO 
003840 
0030£0 
004380 
004920 
004£CO 
005460 

SECTOR 
LENGTH 

1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
20 
21 
28 
29 
30 

SET fl 
TO 

005AOO 
005f AJ 
006540 
00 &.,\ED 
007080 
007820 
0073CO 
0031&0 
003700 
008~.\0 

009240 
00~7EO 
009080 
00A320 
OOA8CO 

SECTOR 
LENGTH 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
4 3. 
44 
45 

SET FL 
TO 

00AE60 
008400 
OOB9AO 
OOSf 40 
OOC4EO 
OOCABO 
000020 
OOD5CO 
000360 
0 OE 10 0 
OOE6AO 
QOECltO 
o or lE o 
OOF7ao 
00f D20 

THE FILE ADDRESS IS LOADED INTO TH£ T REGISTER AT A MAI~ 
SPEClflCATION HALT fOR A GIVEN DESCRIPTOR. 

FOR DISK CARTRIDGE: 

• NUMSERt~G THE 9ITS LEFT TO RIGHTr 0 TO 23# THEIR 
SIGNIFICANCE AR£ AS FOLLOWS: 

10-17 CYLINOE~ ADDRESS CLSB IS BIT 17> 
18 TRACK ~OORESS CTQP CR BOTTOM HEAD> 
19-Zl SECTOR ADDRESS CLSB IS BIT 23> 

FOR EXA~~LE AN ADDRESS or CYLINOER 100 TRACK 1 
SECTOR J WOULD BE LOADED AS FOLLOWS: 

0000 0000 0001 1001 0010 0011 



~4. 

READ 
READ 
WRITE 
TEST 
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DISK FILE 
orc-1.2 
DFC-3 

OOOMWOOO 00000000 OOOOUUUU COFC-1P2> 
OOOM~OEO 00000000 OOOvUUUU CDfC-3> 
OlOMWOOO 00000000 OOOOUUUU 
10000000 00000~00 oooouuuu 

H=l READ OR WRIT£ ONLYV MAINTENANCE SECTOR 
W=l WAIT ON BUSY EU OR OE 
[:1 RETURN ERRQR CORRECTION CODE WITH DATA 
0=1 RETURN EXTE~OEO STATUS DATA 

UUUU=OOOO UNIT 10 
THRU 

= 1111 U tH T f 1 5 

DISK FILE - orc-1, orc-2 

0 OP COMPLETE 
1 EXCEPTION <BITCS> 2,3,6~11 SET> 
2 NOT READY 
3 READ DATA PARITY ERROR 
6 WRITE LOCKOUT 
7-9= UNIT IO <TEST OP> 

000 NOT P~ESENT 
001 SYSTEM MEMORY 
011 lC-3 
100 lC-4 
101 lA-l 
110 1A•4 

10•11=CONf IGUnATION <TEST OP> 
00 NO EXCHANGE 
01 EXCHANGE #1 
10 EXCHANGE #2 
11 EXCHANGE #3 

11 TIMEOUT CREAD. WRITE> 
12-tl=CONTROL 

00 CONTROL 10 
01 COt\TROL #l 
10 CONTROL 12 

. 11 CONTROL #3 
16 2NO OP COM~LETE 
17-Z3~ 001 1000 CTEST OP> 
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DISK f ILE • orc-3 

0 OP CO~PLETE 

1 ~XCEPTION CBITCS> 21l16*•l0•1111••1111.15•22 SET> C• NOT EXCEPTION 
2 NOT READY FOR TEST OP> 
3 READ P~RITY ERROR OR TEST ANO 3USY 
G WRITE LOCKCUT 
1 SLIP OCCURRED 
8•9= UNIT ID CTEST OP> 

00 friOT PRESENT 
01 5N 

10 ADDRESS ERROR 
11 TIMEOUT 
10-ll=CONFIGU~AT!ON !TEST OP> 

00 DIRECT CC~NECT TO OFEC 
01 ore CONNLCT[Q TO EXCH :1 
10 Df C CCNNECTEQ TC EXCH 12 
11 ore CCN~ECTEO TO EXCH •3 

13 COMMAND PARITY E~ROR - ?A~ITY [R~OR <RESULT PHASE> 
15 DATA TRANSMISSIO~ ER~OR COATA PrlASE> 

PARITY ER~OR <RESULT PHASE> 
16 lND OP COMPLETE 
17-23= 010 0100 CTEST O?> 
ZZ•2l= 01 REAC uP ~ITH E=l CQUPLETED 

11 EXTENDED STATUS INrORMATION AVAILA3LE 

FOR DIS~ CONTROLLED BY DISK FILE CO~TROL·t~z: 

THE CONTROL ACCESSES CONSECUf IVE SECTORS BY SEOU[NCING THROUGH 
A OfEU BY OFsu•s, THROUG~ DfSU BY fAC[S, AND THROUGH A FACE 8Y 
LOGICAL TRACK'S. A LCGI~AL TRACK IS ONE PHYSIC'l TRACK IN EACH or 
THqEE ZONES. f IfTY LOGICAL TRACKS ARE PRESENT ON EACH FACE. THE 
NUMBER OF SECTORS I~ A LOGIC~l TRACK FOR THE VARICUS U~ITS AND 
THE HAXIMU~ FILE ADDRESS FOR EACH FOLLOW: 

lC-3 1C•4 1A-3 lA-4 
lONE 0 ·73 69 27 50 

1 95 89 3& 64 
2 110 120 50 86 .... _,_ ____ ......... ~ .. --- ---

LOGICAL TRACK 218 278 113 200 

HAX f ILE ADDRESS 555,999 555,999 225.999 399,999 
<5 su• s> ~Oa7BOF4 ~0878 Df~ ~0372Cf~ ; o&lATf~ 

fOR DISK CONTROLLED BY DISK f ILE CONTROL•3: 

SECTORS ARE CONTINUOUS ACROSS DISK STO~AGE UNITS. THE NUMBER 
or SECTORS IN A PHYSICAL TRACK IS &4. THE NU~9ER or PHYSICAL TR4CKS 
PE~ OS f ACE IS 256. THE HAXl~UM f lLE ADDRESS IS 13111071 <~OlFC7B~>. 
THERE ARE l2•768 SECTORS PER OS (~008000~>. 
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DISK PACX 

READ 
WRITE 
INITIALIZE 
RELOCATE 
TEST 

OOOH~VEO NNN00000 POOOUUUU 
OlOO~VOO 00000000 OOOCUUUU 
0111~vos 00000000 ~ooouuuu 
lOlO~VOS NNNOOJOO OOOOUUUU 
lOOTTQQO 00000000 OOOOUUUU 

H=1 READ SYNC CODE, FILE ADDRESS- DATA• DATA 
CHECK arrs, ANJ POSTAHBLE. RETURN 16 BIT 
RESULT fRCM OPEC. 

W=l HAIT ON BUSY EXCHANGE 
V=O £NA8LE AUTO~ATIC R~STORE AtTER SEEK E~ROR 
V=l DISABLE AUTOMATIC RESTORE 
E=l RETURN OAfA, 32 BIT ERROR C~ECK CODE, ANO 

16 BIT uPEC RESULT wORQ 
0=1 READ EXTE~DEO STATUS DATA fROH OPEC 

NNN=OO'J 
NNN=OOl 

THRU 
=101 

NNN VARIANTS 
NNN=OOl 

. NNN=lOO 

P=1 
l=O 
1=1 
S=l 

UUUU=OOOO 
THRU 

=1111 

NORMAL SECTCR ADJ~ESS 
SPARE SECTOR 11 ON HEAD 0 

SPARE SECTDR #5 O~ HEAD C 
fOR READ OP~ ~P=OO 

OFFSET RIGHT <IN) 
OFFSET LEFT <OUT> 

VERIFY <M MUST = O> 
TRACK ONLY 
ENT IRE PAf'.:t( 

< M QR P £ QL 1 

fOR READ OP> 

WRITE DATA PATTERN ~ITH FIRST 16 9ITS or 
DATA RECEIVED FRO~ SYSTEM 
UNIT #0 <SPI~OLE O> 

UNtr '15 

TT=OO TEST AND REPORT RESULTS 
TT=Ol TEST ANO REPORT IF kOT PRESENT OR 

NOT READY 
TT=lO TEST AND REPORT ONLY IF PRESENT* READY, 

AND NOT SEEKING 
QQ=Ol PLACE DRIVE OFF-LINE (fT=OO) 
QQ=10 EXECUTE PAUSE 



11700 1/0 CONTAOLS 

DISK PACK 

0 OP CCMPLETE 
1 EXCEPTION CBITCS> 2rlr619*rlOrllr1Z,14rl5rZ2• SET> 
2 NOT R£ADY 
3 READ DATA (RROR 
6 ~RITE LOCKOUT 
1 SLIP OCCURRED. 
8-9= UNIT ID <TEST OP> 

OC NOT P~ES~NT 
01 203 CYLI~OERS 
10 406 CYLISDERS 

9 ADDRESS PARITY £RROR OR SYNC CODE ERROR 
10 SECTOR ADD~ESS ERROR 
11 TIMEOUT 
tO•ll=CONf IGURATIO~ CTEST OP> 

00 DIRECT CONNECJ TO OPEC 
01 ore CON~ECTED TO EXCH •1 
10 DPC CONNECT£~ TO EXCH •2 
11 CPC CONNECTED TO EXCH #3 

12 SEEKING CT~ST OP> 
14 SEEK STATUS FLIP-FLOP SET <TEST CP> 
15 fRANSMISSIGN PARITY ERROR 
16 2ND OP CO~PLETE 

17-?.3= 001 1110 CTEST OP) 
22-23= 01 READ OP WITH E=l COMPLETED 

11 DPEC.ATTENTIO~ 

FOR DISK PACK: 

87 

(• NOT 
EXCE~TION 
fOR TEST OP> 

THE FILE AQQqEss IS NOT DIRECTLY ENC-ODED, AS ~ITH CARTRIDGE. 
THIS IS ·aECAUSE PLATTER 0 HAS 55 USEABLE SECToqs cs FOR RELOCATION> 

. AND THE OTHERS HAVE 60 SECTORS. THE SEQUENTIAL BINARY FILE ADDRESS 
IS RELATED TO THE ACTUAL DISK PACK CYLI~u£R, HEAD, ANO SECTOR 

.ADDRESS AS fOlLO~S: 

0 LEQ FILE ADDRESS MODULO 1195 LSS 55 IS HEAD 0 
55 + <N-1>•60 LEQ FILE ADDRESS HOOULO 1195 LSS 55 + N•60 IS HEAD N-

N= 1 TO 19 
(N•l>*C1195) LEO FILE ADDRESS LSS N*<1195> IS CYLINDER N1 N= 0 TO 405 

SECTORS ARE 0 THRU 54 FOR HEAD 0 
SECTORS ARE 0 THRU 60 FOR OTHER HEADS Cl THRU 19> 

CYLINDERS ARE 0 THRU 40~ rcR fY?E 223/225 DISK PACK DRIVES 
AND 0 THRU 203 fOR TYPE 22~ DRIVES 
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RE ADER· SORTER 

REA a OOOrlROOO ooooooco 00000000 
BATCHCOU~T 10100000 00000000 oocooooo 
POCKET LIGHT OlONNNNN .00000000 00000000 
TEST 100VOOOO 00000000 00000000 

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

NNNNN=OOOOO lluHT ON POCKET 0 
f HHU 

= 11110 LIGHT ON ?OCKET 30 
=11111 LIGHT ON REJECT POCKE f 

V=O TEST ANO REPORT I~MEOIATELY 
V=l TESf ANO WAIT FOR READY 

RE AOE R-SORTER 

0 OP COM?LETE 
l EXCEPT IO~ <BITCS> z-3,5,9,\0•ll•12•ll•l4• SET> 
2 NOT READY 
J UNENCOOEO COCUMENT 
5 CANN.OT READ 
1 OCR OATA <TEST OP> 
9 DOUBLE DOCUMENT 

10 TOO LATE TO READ 
11 J"AH 
12 ~ISSORT 
13 3ATCH.TlCKET - LAST ITEM IN PATH 
14 HALT VARIANT - LAST ITEM IN PATH 
1& 2NO OP COMPLETE 
17-23= 001 0100 CTEST OP> 
23 TERMINATE LINKI~G C3ITCS> 2.10.11112113114 S~T> 



RCAO 
SPACE.TO Ear 
WfU IE 
RE_W I ND 
TEST 
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OOOROOOO 00000000 OOOOOOUU 
11000000 00000000 QOOOOOUU 
OlOETOOO 00000000 OOOOOOUU 
01100000 00000000 oooooouu 
100VVOOO 00000000 OOOOOOUU 

R*O READ fORW~RO 
R=t READ REVE~SE 

89 

[cl ERASE AMOU~T OF TAPE THAT ~OULO OTHERWISE 
BE WRITTEN 

Jal -RlT( TAPE MARK 
UU:OO UNIT 0 

01 UN lT 1 
10 UNIT 2 
11 UN IT l 

YV=OO TESf ANO REPORT I~~EOIATELY 
VV;Ol TEST AND RE?ORT If ~OT READY 
VV=lO TEST AN~ REPORT IF READY ANO NOT REWl~OING 

HAG TAPE CASSETTE 

0 OP COMPLETE 
l EXC£PTICN (31TCS> 2.3,4,,,1~s.9,10,11 SET> 
2 NOT READY 
3 DATA ERROR 
4 ACCESS ERROR 
6 ENO Of TAPE 
1 SEGIN~I~G er TAPE 
I '-RITE LOCKOUT 
9 ENO Of FILE 
9 UNIT PRESENT CltST OP> 
10-REWINOl~G 
11 TIMEOUT 
l' 2NO CP COMPLETE 
17•2l= 011 llOQ <TEST O'> 
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READ 
SPACE. 
WRITE 
REWIND 
TEST 

V=O 
V=l 
C=l 
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HAG TAPE 
HtC-1 HTC-2 

OOOVCTTT PSXOOOOC OOOOUUUU 
110VNOOO PSXOOOOO OOOOUUUU 
010£MCOO POXOOOOO OCOOUUUU 
01100000 oooooaoo oo~ouuuu 

lOOQ~OOO 00000000 OOOOUUUU 

FORWARD DIRECTION 
REVERSE OI~ECTION 
CORRECT THE 0£SIGNATEO TRACK CMTC-2, 9-TRACK> 

<READ FORWARD ONLY> 

TTT=OOO TRACK #0 
THRU 
=111 TRACK ,, CJTT VARIANTS IGNORED av HTC-1> 

P=O 
P= l 
S=t 

X=O 
X.:: 1 
N=O 
N=1 
E=l 

H=l 
UUUU=OOOl 

THRU 
=1000 

OQ-=00 
QQ=Ol 
OQ•lO 

EVEN PARITY(MTC-1> 
ODD PARITY CP VARIANT IS~OREO 9Y MTC-2> 
REJECT NOISE BURSTS 6 CHARACTERS O~ LESS 

(MM TC-2) 
N 0 T RA ~~ SL A TI 0 N 
TRANSLATE aET~E£N 9CL ANO EBCDIC <MTC·l> 
SPACE PAST NEXT £Of RECORu· 
SPACE O~E RECORD 
E~ASE AMOUNT or TAPE THAT HOULO OTHERWISE 
BE WRITTEN 
w R IT E r A p E M ,\ HK ( RE s u L T s u ND E r I ·NE 0 IF E M = 11 ) 
UN IT # l 

UNIT #8 

TEST ANO REPORT IMMEDIATELY 
TEST AND R£PGRT If NOT REAOY 
TEST AND REPORT If RE~OY ANO NOT REWINDING 
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MAG TAPE MTC-l~MTC-Z 

fOR TEST OP 
T 0 OP.COH?Lt:TE 
T 1 EXCEPTION CBlf(S) z,&.7,5,10 SEr> 
T 2 NOT READY 
T 3•4= SUBSYSTEM ' 
T 00 NO [CHANGE 
T 01 SUBSYSTE~ 10 
T 1~ SU8SYST£H Kl 
T 11 SUBSYST£~ 12 
T 6 END Of TAPE 
T 7 BEGINNING Of TAPE 
T 8 WRITE LOCKOUT 
T 9 DESIGNATED UNIT PRESENT 
T 1 0 R E W I N 0 I ~~ G 
T 12-14=DE~SITY SWITCH SETTING 
T ooo 1-r 200 e?r 
T 001 7-T ·ss& BPI 
T 011 7-T 100 BPI 
T 100 9-T 200 SPI CINVALIO> 
T 101 9•T 800 gpr 
T 110 CINVALIO> 
T 111 9-T 1600 BPI CPE1INVALIO> 
T 16 2ND OP COH?LETE 
T 17-23= Cll COlO CMTC-1, 7-T N~Z> 

T 17-23= 011 0000 CMTC-2• 9-T Nqz> 
fOR OTHLR OPERAT!ONS 

0 OP COMPLETE 
l EXCEPTION C8ITCS> z,3,4,5,7,3,9,10,11,12,13,14,15,19.20 SET> 
2 "40T READY 
l ERROR 
It .~CC£5S ERROR 
'END or TAPE 
7 BEGINNING Of TAPE 
8 WRITE LCCKGUT 
9 ENO Of FILE 

10 REWINDI-~G 
11 NO DATA FROM READ HEAD (WRITE OP> 
11 TIMEOUT CR£AD OR SPACE FORWARD> 
12 CRC CORRECTION POSSIBLE <9-T ONLY) 
13-15=TRACK IN ERROR C9•T O~LY• SIGNIFICA~T IF BIT 12 SET> 

000 TRACK :o 
. 001 TRACK #1 

010 TRACK 12 
· 011 TRACK 13 

100 TRACK 14 
101 TRACK #5 
110 TRACK 16 
111 TRACK #7 

19 DROPOUT <7-T ONLY> 
20 INITIATION LATE (9•T ONLY> 

91 
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READ 
SPACE 
WRIT£ 
REW I NO 
TEST 

O=O 
C=l 
N=O 
N=l 
E=O 

. E= 1 
M=l 
R=l 

UUUU=OOOO 
=0001 

JHRU 
=1111 

VV=OO 
VV=O 1 
VV=lO 

HA G T A PE H TC - It 
: SK JP. 1 

0 OP COMPLETE 
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HAG TAPE 
HIC·4 

00000000 00000000 cooouuuu 
llOONOOO OCOOOOOD OOOOUUUU 
OlOEMO~O 00000-000 OCOOUUUU 
OllttOOOO 00000000 OOOOUUUU 
100VVOOO OJOOOOJO OOOOUUUU 

fOR~ARD DIRECTION 
REVERSE Dik£CTION 
SPACE TO EOF 
SPACE 0~£ RECORD 
wRITE 
ERASE CPERfCR~EO IN FORwA~O DIRECTION ONLY) 
~RITE: TAPE ~ARI'\ 

R(AIND ANO UNLOA~ 

DRIVE UNIT '15 
DRIVE UNIT #l 

DRIVE UNIT #15 

TEST ANO RE?ORT lH~ECtATELY 

TEST AND REPORT IF NOT READY OR NOT PRESENT 
TEST AND REPORT If READY AND NOT REWINaI~G 

1 EXCEPTION C9ITCS> 2,3,4,5,6,718,9110111,21 SET> 
2 NOT READY 
3 OATA ERROR 
4 ACCESS ERROR 
3•4= SUBSYSTEM IC Cf IELD CHANGEABLE• TEST OP - EXCEPTION NOT SET 
S TRANS~ISSION ERROR <TEST OP> 
6 END or TAPE 
1 BEGINNI~G OF TAPE 
8 WRITE LCCKCUT 
9 END Of f ILE 
9 UNIT pq£SENT <TEST OP> 

10 REWINDING 
11 TIMEOUT 
1Z•l4=TAPE FORMAT 

. 101 800 BPI NRZ 
111 1600 9PI 

16 2NO OP COH?LETE 
17-23= 011 0100 <TEST OP> 
21 HEC DETECTED TRANSMISSION ERROR 
2Z HTC-4 DETECTED TRANSMISSION ERROR 



READ 
SPACE.fCRWARD 
BACKSPACE 
RE.WIND 
TEST 

TT=OO 

TT=lO· 

TT=ll 
CC•OO 

OR10 
CC=ll 

V=O 
V= 1 

PAPER TAPE READE~ 

0 OP COMPLETE 
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PAP[~ TAPE REAJER 

OOOTTOOO 00000000 00000000 
101CCOOO OOOOOJOO 00000000 
llOCCO~O 00000000 00000000 
01100000 00000000 00000000 
JOOVOOOO 00000000 00000000 

93 

TRANSLATE 9ETWEEN BCL ANO EBCDIC,. CHECK OD~ 
PARITY,. DISREGARD DELETE COOES If CONTRGL 
SO STRAPPED 
NO TRANSL AT ION,. CH£CK E'vt:N PARI ry,. REruR~ 
HIGH ORQER 0 BIT, DISREGARD DELETE CODES 
If CO~TRCL SO ST?.~PPED 

NO TRA~5LATIQN, NO PA~ITY CHECK 
DONT COUNT DELETE CODES If CO~TROL SO 
STR~PPEO 

COUNT ALL CODES 

TEST ANO REPORT IMMEDIATELY 
TEST AND REPORT ~YEN READY AND ~OT ~E~INOING 

1 EXCEPTION CSITCSl 2,3,&,.1,a,.9,.10 SET> 
2 NOT READY 
3 TAPE ~A~ITY ERROR 
'ENO Of TAPE 
1 BEGINNING Cf TAPE 
8 ~OT READY DU~I~G O?ERATION 
9 STOP CODE CETECTED 

10 REWINDI~G 
16 2NO OP COMPLETE 
17-23: 000 1100 CCONT~OL-1,. TEST OP> 
17-23= 000 1110 CCONTROL-2~ TEST OP> 
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PAP£R TAPE PUNCH 

·WRITE OlOTOOOO 00000000 00000000 
TEST lOOVOOOO 00000000 00000000 

PAPER TAPE PUNCH 

0 OP COMPLETE 

J=O ENABLE TRANSLATOR 
T=l NO TRANSLATION 

V=O TEST AND REPORT IMMEDIATELY 
V=l TEST A~O REPORT WHEN READY 

1 £XC£PTION CBITCS> 2,6~8 SET> 
2 NOT READY 
6 LOW PA?ER 
8 NOT READY ~HILE ?UNCH!NG 

16 2ND OP COMPLETE 
17-23= 010 1000 
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THE DATA TRA~SfER PO~TIONCS> ro~ A HIGH S,EEO CO~TROL CONSIST 
or A SINGLE CA CYCLE fOLLG~EO BY ~ANY RC-S. EACH RC CYCLE WILL 
CONTAIN 24 BITS CJ BYTES> EXCEPT THE LAST TRANSFER Of THE LAST 
sur r ER w HI CH MA y co~ r Al~ l 11 2 OR 3 B YT.E:;. 

ON INPUT, A CONTROL COMMAND 6 ~ILL OCCUR JUST PRIOR TO INITIA
TING DATA TRANSFE~ FOR EACH CO~TROL 8UffER. THE CONTROL WILL 
RESPOND ~ITH THE ~UMSER or 8YfES FOR THE CURRE~T SUFFER DURING T~E 

RC PHASE. FOR MAG TAP£, BIT 8 WILL oE RESET Ir THE CURRENT 8UfFE~ 
IS NOT THE LAST BUFFERi IN THIS C4SE THE BYTE COUNT RETURNED IS 
INVALID ANO A FULL BUFFER CJOO BYTES> IS ASSUMED. 

ON OUTPUT FOR MAG TlPE, A CONTROL COMMAND 1 ~Ill OCCUR JUST 
PRIOR TO INITIATING THE DATA TRANSFE~ TO FILL THE LAST CONTROL 
BUFFER. THIS CO~M4ND IS TO INFORM THE CONTROL AS TO THE NU~9ER Of 
BYTES IN THE LAST BUFFER. A TERMINATE DATA IS ALSO SENT AfTE~ T~E 
DATA T~ANSFER IS COM?l[T[. 

THE DATA TRANSFER IS IHlTIATED WITH A CONTROL COH~AND l <xrE~ 
our PHASE 8) OR A CO~HANO 4 (Xf[R IN>. 

WHEN TRACING TR4NSACTIONS· A TEST STATUS IS ~or SENT FOR EAC~ 
Of THE RC CYCLES. I~ A T~ANSlCTION ~HERE A CA OR RC DOES ~OT OCCUR, 
THAT SIX OialT f IELO •ILL 8[ ;QQOOQO~ IN THE f~ACE. 
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------------------------------------------~-------~~-------------------EXAM?LES OF RUNNING PCAP 

THE FOLLOWING EXAMPLES or RUNNING PCAP AqE INTENDED FOR 
FAMILIARIZATION. FURTHER INFORMATION IS LISTED BELOW. 

EXAMPLE Of EXECUTING ~ TEST OP TO THE SYSTEM SPO AND 
0 BS E RV I NG TH E R E F £RE NC£ AD 0 RES S RE TU RN£ 0 ~ .. AN 0 RE SUL -f S t A T US 0 f T H E 
TEST OP. 

t. GIVEN THAT THE PROGRAM IS AT HAIN SPECIFICATION HALT 
LR = - lCOOOf ~. 

LOAO X WITH ~00002C~, 10 CODE FOR SPO 
CHECK THAT y = ~800000~, T~ST OP CO~E p 77 IC i 
T IS UNIMPORTANT 
LOAD L WITH ~800800~, HAIN TOGGLES fOR EXECUTI~G TEST OP 

LCO> IS SET TO CAUSE THE P~OGRAM TO HALT fCR ADDITIONAL 
SPECIFICATIONS 

LC12> IS SET TO C~USE THE P~QG~AM TO HALT wITH RESULT 
STATUS OF THE OPERATION I~ THE T REGISTER 

THE A REGISTER IS THE NEXT PRCGRAM INsrqucTICN ADDRESS ANO 
MUST NOT 8£ CHANGED 

H IS THE NEXT MICRO TO BE EXECUTED ~NO MUST NOT BE CHANGED 
BR IS UNIMPORTA~T 
LR = ~ lOOOOf ~ 
FA IS UNJ~PORTANT 
Fl IS UNIMPORTANT 
PUSH ST ART 

2. THE PROGRA~ SHOULD HALT FOR ADDITIONAL SPECIFICATIONS WITH 
LR = ~ lOOOff ~ 

X IS UNIMPORTA~T 
Y IS UNIMPORTANT 
T IS UNIMPORTANT 
LOAD l klTH ~000020~, ADDITIONAL TOGGLES FOR EXECUTI~G TEST 0? 

LC18) IS SET TO CAUS£ TH£ PROGRAM TO SINGLE STEP 
TRANSFERRING THE REFERE~CE ADDRESS FROM THE 
SPO CCNTROL 

A HUST NOT BE CHANGED 
H HUST NOT OE CHANGED 
BR IS UNIMPORT~NT 
LR = ti lOOOff ~ 
LOAD FA WITH ~flf2f3~, DUMMY REFERENCE ADDRESS 
re IS UNIMPORTA~T 
TAS IS UNIMPORTANT 

. SET CONSOLE INTERRUPT SWITCH ON CUP POSTIONl 
PUSH START 
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3. THE PROGRAM SHOULD HALT WITH LR = l 100051 ~. CHECK THAT: 
X = ~400000~, If TH[ 4 BITS FOLLO~[NG ~4~ ARE NOT ~o~, THE~ 

lHE SYSTEM'S SPO CONTROL IS JUMPERED FOR SOME 
CHAN~El OTHER THAN 0 

Y = ~1200Fl~, If THE 8~53 ARE ~OT ~12~ T~E CONTPDL WAS NOT 
IN THE CORRECT STATUS. EITHER A PROGRAM OR 
DRIVER ERROR OCCURRED. 
If THE SLS3 ARE NOT ~Fl~ THE FIRST BYTE OF THE 
DUMMY ~£FERENCE ADDRESS RETU~~ED BY THE CONlROL 
WAS INCORRECT. 

T = •13002C~, IF THE 8MS3 ARE ~OT ~13~ THE CONTROL HAS MADE 
AN INCORRECT STATUS COUNT CHANGE. 

PUSH START 

If THE 8LSS •~E NOT ~zc; THE CONTROL IS 
RETURNING TH[ kRONG IO CODE. 

4. GIVEN THAT STEP l CHECKED CORRECTLY, THE PRCGRA~ SHOULD rlALT WITH 
l R = a l 0 0 0 5 l <I. CH f CK THAT.: 

x = 4400000• 
Y i:: alJOOf24 
T = ;)14002C~ 

PUSH START 

5. GIVEN THAT STEP 4 CHECKED CORRECTLY~ THE PROGRAM SHOULD HALT ~ITH 
LR = a 100053 ~. CHECK THAT: 

x = ~400()00~ 
Y = ~ 14 00 F 3 ~ 
T : ~15002C~ 
PUSH START 

6. If NO ERRORS HAVE OCCURRED THUS FAR~ THE PROGRAM WILL HALT WITH 
LR = a 100057 ~. CHECK THAT: 

T = 4'3000AC:J 
TCO>=l SHOWS fEST OP COMPLETED 
T<l>=O SHOWS NO EXCEPTIONS DCCURREu 

T<l6>=1 SHOWS TEST OP COMPLETED 
T<17 THRU 23>~2C SHOWS SPO ID 

PUSH START 

1. THE PROGRAM SHOULD RETURN TO H~IN SPECIFICATION HALT 
LR = ~ lOOOOf ;i. 
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EXAMPLE SH~\\l~G HULTlPLE-DESCRIPfOR OPERATION CnRlfE/REAO) 
0 N 0 I s K c A R T R I 0 G ; _< D c c - 2 , l 0 0 r p I , c A R T ~ I 0 G ( R E A 0 y a N u N IT : 0 , 
Al~EAOY 1NITIALIZ£0>. 

1. GIVEN THE PROGRA~ !S AT ~AI~ SPECIFICATION HALT LR = ~ lOOOOf ~. 
_LOAD X ft!Th ~00001~~, ~ FCR ~~C-2 

_UlA C Y WI T H ~40 o a a Q SJ, re R I T E 0 P • UN I T I\> 
CHECK THAT T = ~OOOJOOi,-STAR'tING FILE ~DDRES5 
LOAD l WITH ~E2000d~ 

LCOl IS SET TO CAUSE THE PROGRAM ro HALT FOR AOOITIO~~L 

. SPECIFICATIONS FOR THIS ~RITE DESCRIPTOR. 
l(l) IS SET TO CAUSE THE PROGRAM TO ~ALT FOR MAIN 

SPECIFICATIONS FCR THE ~EXT DESCRIPTCq C~Ill ~( 

SPEClFIED AS A READ OPERATION IN STEP 3>. " 
L<2> IS SET TO CAUSE THE PROG~~M TO HALT AFTER ALL 

OESCRIPTuR SPEClf lCATIONS HAVE 3£EN MADE TO ACCEPT 
DATA SPECifICATIO~S 

LC6) IS SET TC CAUSE THE pqQGRA~ TO PRINT OUT D~TA I~ 
TH£ PROGRAM. DATA 8UFfE~ USED roq THE WRITE OPERATION 

L<ZO> IS SET TO CAUSE THE PROGRAM TO INCREME~T THIS ~RITE 
OEscqrPTOR'S c FIELD CDISK fILE AODR£SS> AFTER THE 
WRITE OP COHPL£TE5 

)=_DAD .li!L--WITH ~00002Qd, ~-S INCREMENTED_fil_.l? _ 
_ l 0 A 0 f L W I T H • 0 5 A 0 d , 0 AT A L £ N OBY TES 
- PUSH START --------

z. THE .fJiO..G..R..A!SHCULD HAI 'LfOR ADalTIONAL SPECIFICATIONS TO THIS 
WRITE DESCRIPTOR COESC. #l) wITH L~ ~ ~ lOOCFf •· 

CHECK THAT I = •0032BF~~ MAXIMUM All E ADO~ESS 
LOAD l wITH ~200000~ --------

LA IS SET = 2 JO CAUSE THE PROGRAM TO EXECUTE 
OESCRIPfOq 12 </WILL aE S?ECifIEO AS A RE.,O· OP IN 
NEXT STEP> AFTER EXECUTION Of THIS 0£SCRIPTOR 

PUSH START 
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3. THE PROGRAp.: SHCUlP HAI I FOR HAI~ SPECIFICATIONS TO DESCRIPTOR #2 
WITH LR = • 2oocor ~ 

CHECK THAT X = ~00001~~ 
LOAD Y WITH ~000000~, READ OP~ UNIT 10 

CHECK· THAT .I= ;000000~, STARTING FILE ADDRESS 
LOAD l WITH d82180C~ 

LCO> IS SET TO CAUSE THE PROGRAM TO HALT fOR ADDITIOANL 
SPECI~ICAT!ONS fOR THIS OCSCRIPTOR CDESCRI?fO~ ~2> 

LC6) IS SET TO CAuSE TH£ PROGR~M TO PRI~T THE DATA READ 
INTO THE PRuGRAM DATA aufFER FROM DISK 

LClll IS SET TO CAUSE THE PROGRAM TO CO~PARE OATA READ 
INTO THE PRCGRA~ DATA 8UffER AG4INST DATA GENERATED 
8 Y T HE PR 0 G ~ A~ .: .. ~, 

L<12) IS SET TO CAUSE THE PROGR4M TO HALT WITH ~ESULT~ 
STATUS Of THE ~EAD Q?ERATION IN THE T REGISTER 

LCZO> IS SET TO CAUSE THE PROGRlH Td I~CREMENT THE RE! 
OESCRIPTOR 1 5 C fl£LO CDIS~ FILE AODqE SS> ,\fT£R t'-H ·~·
READ OP CO~?LEf~S 

LC21> IS SET TO CAUSE THE P~OGR~~ TO HALT If I~CREMENTI~G 

THE FILE ADJ~ESS ~A~ES IT GRE4TER THAN THE ~AXI~~~ 
CHE CK THAT 83 = ;wo 1)0 20 i... 
CHECK THAT fl = ~05AO!_ 
~ 

4. THE PROGRAM SHOULD-HALT _FOR A.OOITIONAL SPECI_FICATICNS TO 
DESCRIPTOR #2 ~ITH LR ~ ~ lOOOFf ~ 

LOAD L WITH ~100000~ 

LA IS SET = 1 IO CAUSE THE PROGR~H TC EXECUTE 
OESCRIPfO~ #1 CTHE WRITE OP> AFTER EX£CUTING THIS 
DESCRIPTOR <READ> 

.PUSH ST ART 

5. THE__fBOGRAH SHOULD HALT fOR DATA SPECiflCATIO~S WITH 
LR = 4 OOOOOD ; 

LOAD l kITH ~aoooos~ 
L{O> IS SET ANC, 
lf IS SET = 8 re CAUSE THE PROGRA~ TO INITIALLY fILL THE 

PROGRAM DAT~ BuFfER WIT~ THE 24 BITS IN X REPEATED 
CHECK THAT X = ~£7E3E9~, EBCDIC CCDE FOR "XYZ" 
TURN Off THE CONSOLE INTERRUPT SWITCH COOWN POSITIO~> 
CHECK THAT THE SYSTEM LI~E-PRINTEB... COR PRINTER ON LOWEST· 

NUMBERED CHANNEL> IS READY AND ON LINE 
. PUSH ST ART 

'· ASSU>'ING NO ERR~RS OCCUR THE PRCGR~H WILL PRINT BESl!I TS or 
EXECUTING DESCRIPTOR 11 ANO INFOR~ATION ASOUT DESCRIPTOR 12 8£fORE 
EXECUTION STARTED. THE PROGRAM WILL THE~ HALT WITH LR = ~ 200057 ~ 

_RESULT SIAillS Of THE READ OP£RATION CAN aE SEEN jN THE T REGISTER. 
_rusH ST•Rt 
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1. ASSUMING NO ERRORS CCCUR AND DATA COMPARES COR~ECTLY• THE ~RQGR4~ 
WILL PRI~T THE RESULTS OF THE R£AO O?ERAf ICN AND THE PROGRAM DAT~ 
BUFfER AFTER THE qEAJ OP hAS EXECUTED. THE PRQGR~M WILL tHEN 
CO~TINUE BY EXECUTI~G DESCRIPTOR 11 AGAI~ CFILE ~OJRESS NO~ 
~000020~), PRl~T R~SULTS OF EXECUTING .THE WRITE OP• ANO PRINT 
INFORMATION ABOUT THE READ DESCRIPTOR BEFORE IT EXECUTtO AGAIN. 

~T..:..:H~I-=;S....,..::..S~E~Q~U ...... £ ~N.-.C ..,._E -:---C ~A -:--N ::-8:;..;:E::-_:..;.~..:..;E:..;.P....::!::.;._ilE 0 "'~ U l T HE E I I E AO D RE SS 0 f 
,DESCRie..LOR •2 IS ~PfAIER fHAN !f;)032EffGl Q£ TH£ CONSOLE INifRRW!f 
~ITCH CAN S[ SET .Q..!!I AI ANY TIH£ TO ~RE-EMPT THE SEQUENCE. ----
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