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0 This manual contains all necessary Student Materials for the subject course and is to be
retained by the student.

‘The following sections will normally be included in'this manual. However, if fhey are not
included, it is because they have not been developed at this time.

® Course and Learning Objectives - The Course Objectives identify student perfor-
mance, and the Learning Objectives identify the steps needed to accomplish the
Course Objectives.

® Course Chart - This is a layout of the course on a daily basis, and can be used
by the student in planning his time in the course.

Handouts - These are normally drawings that are used for clarification or to
provide supplementary information.

® Workbook - This is assigned by the instructor either as homework or work to be
done in the lab while waiting for machine time. The workbook is not assigned as
"Busy Work, " but is an integral part of the course.

e Student Lab Manual - This is used by the student as a guide in the lab. There may
be projects to perform, questions to answer or reading assignments to complete,
and like the workbook this is another important element of the course and should
be completed in a timely manner. '
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Student Handouts HO-1 - HO-63
Student Lab Guide ; SLM-1
Worksheets WRK-1 - WRK-15
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7x54 COURSE AND LEARNING OBJECTIVES

EXCEPT WHERE OTHERWISE STATED, EVIDENCE OF SUCESSFULLY MEETING
THE LEARNING OBJECTIVES WILL BE INDICATED BY SATISFACTORILY
COMPLETING LAB. WORKSHEET AND/OR HOMEWORK SHEETS AND/OR THE
CORRECT SELECTION OF ONE OF FOUR POSSIBLE ANSWERS TO A TEST ITEM.
SATISFACTORY COMPLETION IS DEMONSTRATED BY ANSWERING AT LEAST
70% OF THE HOMEWORK AND EXAMINATION ITEMS CORRECTLY. IN DEMON-
STRATING ACHIEVEMENT OF ALL COURSE/LEARNING OBJECTIVES EACH
STUDENT WILL BE ABLE TO USE ALL MATERIAL DISTRIBUTED DURING THE

COURSE.



Upon successful completion of this course the student will be able to: 0
C.O0. 1 Install the FAT22 using the procedures in the C.E. Manual No. 60428500.
E.S.W.B.A,T.
L.O. 1 Describe the block diagram of the subsystem configuration including:
A, The cables used to connect the P.P.U, to the FAT722.
B. The cables used to connect the FA722 to the 844.
L.O. 1.2 List the A.C. power requirements of the FA722,
L.0O. 1.3 Perform, in lab, coupler clock tuning within 30 min.
C.0. 2 Check out the FA722 using the procedures in C, E. Manual No. 60428500.
E.S.W.B.A.T.

*L.O. 2.1 Identify proper switch settings on FA722 for operation with a Cyber
70 or Cyber 170 Computer System.

*L.0. 2.2 Prepare, in lab, FA722 for power up operation within 10 min.
A. Setting C.R.'s on.

B. Setting auxiliary operator panel switches to the specified “
positions.

C. Adjusting power supply voltages to specified values,

C.0O. 3 Run the 844/7x54 diagnostics on the Cyber 70 or Cyber 170 Computer System
and on the Buffer Controller Maintenance Console and determine if the 844
and 7x54 are functioning properly using all sections of the diagnostics.

E.S.W.B.A.T.
L.O. 3.1 List the parameter words and the purpose of each.
L.O. 3.2 List the purposes of the parameter display.

L.O. 3.3 Interpret and explain error codes using Buffer Controller Diagnostic
Reference Manual Pub. No. 60400300.

L.0O. 3.4 Run, in lab, all 844/7x54 subsystem diagnostics within 4 hours.

| L.O. 3.5 Insert parameters to limit tests to specific tracks and/or heads
within 10 min,

L.O. 3.6 G@Given subsystem hardware failure indications list probable causes
of the failure as indicated by running 844 /7x54 subsystem
diagnostics.

0"
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Perform operator functions on the FA722, using the procedures in the C. E.
Manual No. 60428500,

E.S.W.B.A.T.
L.O. 4.1 Perform, in lab, FA722 power on operation within 3 min.

L.O. 4.2 Use, in lab, auxiliary operator panel on FA722, Within 5 min.
perform the following operations.

A. Master clear the FA722.
B. Clear memory parity error.
C. Set selective stop switch on.

L.O. 4.3 Select, in lab, proper setting of channel parity switch for operation
with a Cyber 70 or Cyber 170.

Perform preventive maintenance on the FA722 using the procedures in the
C.E. Manual No. 60428500. '

E.S.W.B.A.T.

L.O. 5.1 Monthly (level 2) demonstrates his ability, in lab, to perform
Monthly P. M. as outlined in the P, M, portions of the C. E. Manual
within 35 min,

L.O. 5.2 Quarterly, (level 3) demonstrate his ability, in lab, to perform
Quarterly P. M. as outlined in the P, M. portion of the C. E.
Manual within 5 min,

L.O. 5.3 Semi-annually (level 4) demonstrates his ability, in lab, to

perform Quarterly P, M. as outlined in the P. M. portion of the
C. E. Manual within 70 min.

Explain and identify all portions of the FA722 logic using C.E. Manuals No.
60428500, 60364500, and 60363900.

E.S.W.B.A.T.

1.0. 6.1 Trace the data path from the P, P, U, to the disk interface.

L.O. 6.2 Trace the data path fronﬁ the disk interface to the P. P, U,

L.O. 6.3 Trace the data path from the P.P.U. to the subsystem memory.
L.0O, 6.4 Trace the data path from the subsystem memory to the P.P.U.

L.O. 6.5 State how the basic clocks are derived and their relationship to
- write and read timing.

L.O, 6.6 Define all normal input and output channels.

CO-2
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Explain and identify all subsystem instructions using C.E. Manuals No.
60428500, 60364500, and 60363900. O

E.S.W.B.A.T.
*L.O. 7.1 Define all buffer controller instructions including:

A, Instruction block diagram flow.
B. Command timing logic sequences.

L.O. 7.2 Define all hardware controller directions including;
A. Director block diagram flow.
B. Director logic sequences.

L.O. 7.3 Define all P, P.U. function codes including:
A. Controlware ihterpretation of functions.
B. Coupler logic response.

Perform emergency maintenance on the FA722 using available documentation
including diagrams and procedures in the C.E. Manuals No., 60428500,
60364500, and 60363900.

E.S.W.B.A.T.

*L..0. 8.1 Demonstrate, in lab, his ability to recognize, diagnose and correct u
instructor induced logic problem's to the module within 90 min.
using when necessary, test equipment, including off-line diagnostics.

Perform equipment modification on the FA722 using the procedure provided
with the F.C.O.

E.S.W.B.A.T.

L.O. 9.1 Perform, in lab, mechanically and electrically secure wire wrap
installation using the special tool provided, within 15 min.,
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TABLE VI CONVERSION

HEX.

HEX . DEC. HEX. DEC. HEX. DEC. HEX ., DEC. _ DEC.
1 1 10 < 16 100 256 1000 4096 | 10000 65536
2 2 20 32 200 512 2000 8192 | 20000 131072
3 3 30 48 300 768 3000 12288 | 30000 196608
4 4 40 64 400 1024 4000 16384 | 40000 262144
5 5 50 80 500 1280 5000 20480 | 50000 327680
6 6 60 96 600 1536 6000 © 24576 | 60000 393216
7 7 70 112 700 1792 7000 28672 | 70000 458752
8 8 80 128 800 2048 8000 32768 | 80000 524288
9 9 90 . 144 900 2304 9000 36864 | Y0ONH 589824
A 10 AU 160 ~ | A0O 2560 AOOO 40960 | ADDOD 655360
B I BO 176 BOO 2816 BOOO 45056 | BOVOO /20890
C 12 Co 192 €00 3072 CO00 49152 | COOOO 7864732
b 13 DO 208 DOO 3328 D000 53248 | DNOOOO 851968
E 14 EO 224 E00 3584 EQ00 57344 | E0000 917504
r 15 FO 240 FOO 3840 FOOO 61440 | FOO00 983040

HEX. DEC. HEX. DEC. HEX. DEC.
100000 1048576 1000000 - 16777216 - 10000000 268435456
200000 2097152 2000000 33554432 20000000 536870912
300000 3145728 3000000 50331648 30000000 805306368
400000 4194304 4000000 67108864 40000000 1073741824
500000 5242880 5000000 83886080 50000000 1342177280
600000 6291456 6000000 100663296 60000000 1610612736
700000 7340032 7000000 117440512 70000000 1879048192
800000 8388608 8000000 134217728 80000000 2147483648
900000 9437184 9000000 150994944 90000000 2415919104
A00000 10485760 AU00000 167772160 A0000000 2684354560
RO0000 11534336 BO00000 184549376 B0O000000 2952790016
00000 12582912 000000 201326592 C0000000 3221225472
DO0000 « 13631488 DO00000 218103808 D0000000 3489660928
E00000 14680064 E000000 234881024 £0000000 3758096384
F00000 15728640 FO00000 251658240 F0000000 4026531840

P3035
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POWERS OR SIXTEEN

169 1
161 16
162 256
163 4096
164 65536
16° 1048576
16 16777216
167 268435456
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£-OH

HEXADECIMAL MULTIPLICATION

TABLE V

INAR

0000

0001

0010

0011

0100 |

0101

0 1 2 3 4 5 6 7 8 9 A B c D E F
0f oo | oo | oo [ oo | 00 | oo | oo | oo | oo | oo | oo | oo | oo ] oo | oo | oo
1§ oo | o1 | o2 | 03 | o046 |05 ] 06 | 07 | o8| 09 | oa| oB | oc] oo | o | oF
21 00 | 02 [ oo | o6 | 08 | oa | oc | oE | 10 | 12 | 14 [ 16 | 18 | 1a | 1c | 1E
3 o0 | o3 | o6 o9 {oc | oF |12 15| 18| 1B |1 |21 | 2122|221} 2
4y o0 [ o6 | 08 Joc ) 10 ] 16 )18 |1c]| 20| 26| 28| 2c | 30 | 3 | 38| 3
s{ oo | os | oa [ oF | 14 | 19} 1| 23 ] 28 | 2o | 32 | 37 | 3c | 41 | 46 | 4B
6] oo | o6 | oc | 12 | 18 | 1 | 26 | 2a | 30 | 36 | 3¢ | 42 | 48 | 4 | 54 [ sa
7000 |02 | o | 15 [ 1c | 23 | 2a | 31 | 38 | 3F | 46 | a0 | 54 | 5B | 62 | 69

8l oo | o8 | 10| 18] 20)] 28| 30 ]38 | 4 | a8 | 5s0o |58 | eo ] es | 70| 78
9] oo | 09 | 12 | 1B | 24 ] 20 |36 | 3F | 48 | s1 | sa | 63 Jec | 725 | 7E | 87
Al oo | oa | 14 | 1| 28 | 32 ) 3c | 46 | 50| s5a|es | 6E | 78 | 82 | 8sc | 96
Bloo [ oB | 16 | 21 | 2c | 37 | 42 | ap | 58 | e3 | 6E | 79 | 84 | 8F | 9a | as
cloo | oc |18 | 206 |30 | 3c ]| 48 | 56|60 |e6c| 78] 8 |90 ]| 9c]| as | Ba
DY 00 oD 1A 27 34 41 4E 5B 68 75 82 8F 9C A9 B6 c3
EJ oo | oe | 1c | 2a | 38 | 46 | 54 | 62 | 70 | 7e | 8c | 9a | a8 | B6 | c&4 | D2
Floo | oF | 1 | 20 | 3c | 4B | 5a | 69 | 78 | 87 | 96 | a5 | B4 | &3 | b2 | &1

- -

o110

o111

1000

1901

1010
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1100

1101

1110

mmcnu:»,ooowc\u\bwm»-oﬁ

1111
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0200
00¢€0

- 0006

€004

000
v

4400
0000
00¢€0

000}

2004

0000
v

010
voi0
L0110
0010
4010

o]0 ] Jo/

v

NOILONMLSNI

o

V 40 1 118 13S 3AILO313S ,xo—o

HO-6

P3035



se0ed

020X SELECTIVE CLEAR BIT T OF A

l-0H

0211

INSTRUCTION Al AF
0205 OFO0O0 0800
0208 1234 1224
0200 F234 7234
0209 8888 8888
0206 FFFF FDFF
020F 0210



Gg0ea

8-OH

o

030X SELECTIVE COMPLEMENT BIT T OF A

A
B
C.
D
E
F

INSTRUCTION
0307

030C
0300

O30A

0302
O30F

o

Al
FFFF

0000
AO0O

0080

- 3210

0001

AF
FEFF

0008
2000
OOAO

1240
0000

-



gg0ed

6-OH

>

-nmcoga

0400

INSTRUCTION

0400
0400
0400
0400

0400
0400

0

SCALE A
Al AF

0123 0007
2400 0002
OOFO 0008
8310 0000
0000 0010
0004 000D



¢g0ed

0T-OH

e

050X.058X SHIFT A RIGHT T PLACES

IN STRUCTION
A. 0504
B. 0584
C. OS50A
D. 0500
E. 0501
F. 058

Al
1234

1234
FFFF

4321

0003
0003

AF
04123

4123
003F
4321
0004
goot



gg0ed

IT-OH

06XX TRANSFER A TO Bf

- O7TXX

TRANSFER A TO B2

INSTRUCTION

mm o o ® »

0600
0601

. O6F4

0712
O7BA
0736

A
4321

4324
0000
FFFF

1234
7FFO

B DESIG. & BF

{

{
{

N NN

4321
4322
OOF4
0011

12EE
8026



GE0Ed

T = Shi FT Coun I

08XX SET CONDITION EQUAL : INTERNAL TESTS

ADD GEN BIT A

¢I-OH

INSTRUCTION CONDITION BIT F
A. 0820 { XXXX - TRUE
B. 0820 0 XXXX FALSE
C. 0840 X 1234 TRUE
D. 0840 X 1334 FALSE
E. 084C X 1234 TRUE
F. 08{C X 2234 FALSE



Se08d

€T-OH

O9XX SET CONDITION EQUAL : BIT T,CHANNEL s

m

°© o @ »

INSTRUCTION

0938
0938

. 0991

O9FO
0900

O09AS5

CHANNEL 8 CONTENTS  CONDITION BIT F

3 1234 TRUE
3 1224  FALSE
A FOFO FALSE

NOT PRESENT “! oves TRUE

F 8000 TRUE
O 4000 FALSE



G808d

OAXX SELECTIVE SET BIT T OF CHANNEL s
OBXX SELECTIVE CLEAR BIT T OF CHANNEL s

%wl) ©”

¥1-OH

INSTRUCTION CHANNEL CONTENTS CONTENTS F @*&U NI
t%

A. OAS50 5 1234 9234

B. OA95 9 F43A F43A

c. OAAB A 2222 2232

D. OBF3 F 1234 0234

E. OB32 3 5678 5678

F. OBOF o) FFFF FFFE



GE0ed

S1-OH

OCXO INPUT TO A FROM CHANNEL s

INSTRUCTION

0C10

0C50

OCFO
ocBO

0CO00

0C90

CHANNEL & CONTENTS

{

S
F

1234

5678
39AB

NOT PRESENT

o
9

0

O50A
0000

AF
1234

- 5678

39AB
FFFF

O50A
0000



gge0ed

o Y ‘ \
ODXO,0DX8 SET CHANNEL s FROM A

OEXO0,08X8 CLEAR CHANNEL s FROM A
T oTh L nd)

91-0OH

INSTRUCTION A - Cl CF
A. ODIO 1234 - 6ABB TABF
B. ODFO 8888 3085  B88D
C. OD58 89AB {359 775D
D. OEAO 3445 FA30 3000
E. OEOO FO{2 C25A Co42
F. OE98 ~ BAC5 1234 0030



¢goed

[

.

St #

OFXO,0FX8 TRANSFER A TO CHANNEL s

LT-OH

© o » »

m

INSTRUCTION A CHANNEL & CONTENTS F
OF 10 129F 1 129F
OF50 F306 5 'F306
OFBO D314 B D344
OF48 0000 4 FFFF
OF38 51EB 3 AE14
OFD8 85A0 D 7ASF



geoed

8T-OH

O

m om

I0OXX ADD NO ADDRESS

-

IIXX SUBTRACT NO ADDRESS

INSTRUCTION

{1087

109A
{035

1104

1120
1107

A
{1234

FF5B
FFFO

1234
FFF7

- 0005

Ag
{2EB

FFF5
0025

{233

FFD7
FFFE

ADD GEN BIT
O

O
{

{
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GE0Ed

o

12XX EXCLUSIVE OR NO ADDRESS
{13XX LOGICAL PRODUCT NO ADDRESS

02-OH

INSTRUCTION A | AF
A. 1200 FA39 FA39
B. 1232 6157 6165
c. 12F0 196A 199A
D. 1300 1234 0000
E. 13F3 8DA5 OOAt
F. 13A9 6034 0020



¢goed

1¢-OH

mm o o @ »

{4XX TEST B1{ NO ADDRESS
{SXX TEST B2 NO ADDRESS

INSTRUCTION

1426

{4F3
{400

1508

156D
153F

Bi
C026

0008
FFFF

oooB

756D
03FO0

BF
c026

0009
0000
000B
756D
O3F|

CONDITION BIT r
TRUE

- FALSE
FALSE

TRUE

TRUE
FALSE



Ge0ed

¢6=0OH

{6XX LOAD A COMPLEMENT NO ADDRESS

mm o o w P

INSTRUCTION

1601

{628
{6FF

{6A7
{600

- {60A

SN

FFFF

FFD8
FFO{

FF59

0000
FFF6



ggoed

£¢~0OH

{7XX LOAD FROM A

INSTRUCTION A1 EXECUTION ADDRESS  Af

A. 4700 0234 234 (234)

B. 1700 5678 678 78y rF

c. {704 0515 516 (516)

D. 1{7A3 0000 OA3 (0A3)
44

E. {7FF 1201 300 {309)

F. {725 0001 026 (026)

A 4K WORD MEMORY IS ASSUMED



FORMAT TWO

INSTRUCTION DESCRIPTION

See Format One

Enter A with Address

Enter Bl with Address

Enter B2 with Address 28 | 28 [2A 2B |2C |2D {2E |2F
Test Index Bl 30 (3113233343536 |37
Test Index B2 38139 |3A |3B {3C |3D j3E |3F
Load A 40 141 142 |43 |44 | 45 | 46 | 47
Load A Complement 48 | 49 |4A |4B |4C |4D |4E |4F
Load Left-most Byte 50|51 52|53 |54 |55 |56 |57
Load Right-most Byte 58 | 59 [5A |5B |5C |5D |5E |5F
Add 60 |61 |62 |63 |64 |65 |66 |67
Subtract . 68 | 69 |6A |6B |6C |6D |6E {6F
Exclusive OR 70 |71 {72 |73 |74 |75 {76 | 77
Logical Product 78 {79 |7TA |7B |7C |TD |TE | TF
Replace Add 801818283184 85|86 ]87
Replace Add One 88 | 89 |8A |8B |8C |8D |8E |8F
Replace Left-most Byte 90 19119219394 95|96 |97
Replace Right-most Byte 98 | 99 |9A |9B |9C |9D |9E |9F
Store A0 |A1 [A2 [A3 |A4 |A5 [A6 |AT |
Store Zeroes A8 | A9 |AA |AB |AC |AD |AE |AF
Destructive Load BO |Bl1 |B2 |B3 | B4 |B5 | B6 | B7
Unconditional Jump B8 | B9 |BA |BB |BC |BD |BE |BF
A Zero Jump . CO|Cl|{C2|C3|C4|C5|C6 |CT
A Nonzero Jump C8 | C9 |CA |CB |CC |CD |CE |CF
A Positive Jump DO {D1 D2 |D3}|D4 jD5 | D6 | D7
A Negative Jump D8 { D9 IDA |DB |DC |DD |DE |DF
Condition True Jump ' EO |E1 |E2 |E3 |E4 |E5 |E6 | E7
Condition False Jump E8 |E9 |EA |EB |EC |ED |EE |EF
Input Block Transfer "|FO |F1 |F2 |F3 |F4 |F5 |F6 | F7
Output Block Transfer F8 | F9 {FA |FB |FC |FD |FE |FF

P3035 HO-24



GE0ed

G¢-OH

INSTRUCTION

18XX-1FXX ENTER A WITH ADDRESS

rx &&H T o mo o o P

1800

18F3
1900

1915

1A0O
1AAA
1BOO
1B30
1CAB
D53
IEFA
1FO2

REG. & CONTENTS (MEMORY) A
XXXX XXXX 0000
XX XX XXXX OOF3

B1 —2000 XXX X 2000
B1-1220 XX XX 1235
B2 —OCE 1 XXXX 'OCE1
B2 - 3502 XXXX  35AC

P —0005 XXX X 0005
P -0230 XXXX 0260

(0AB) = 2304 2304
B1-6015 1234 7249
B2 —FFFF 0987 0986
P —OA15 XXXX 0A13
. o



Ge0d

9¢-OH

-

=

-

X-27XX ENTER B1 WITH ADDRESS

20X

INSTRUCTION REG. & CONTENTS Bf, (MEMORY) Bip
A. 2000 XXXX XXXX ~ XXXX 0000
B. 20A6 XXXX XXXX  XXXX 00A6
c. 2104 XXXX 2353  XXXX 2357
D. 2200 B2-503A XXXX ~ XXXX 503A
E. 22F0 B2-1222 XXXX  XXXX 1312
F. 2300 P—F3C XXXX  XXXX OF3C
6. 2302 P-FO2 XXXX ~ XXXX OF04
H. 2417 XXXX XXXX ~  CA45 CA45
1. 253A XXXX 3405 2100 5505
J. 26C2 B2-A003 XXXX 1233 B236
K. 2610  B2-0000 XXXX  ABCD ABCD
L. 2720 XXXX ~ XXXX 018A




ggoed

Le-OH

28XX-2FXX ENTER B2 WITH ADDRESS

INSTRUCTION REG. & CONTENTS B2y (MEMORY)

A.

B.

C.

28FF
29AB
2904
2A01
2830
2C75
2C04

2DFE
2D33
2E4

2F15

2FFF

XXXX

XX XX RE

XXXX ¥

XXXX
B1-0500
Bi—-FACE

XXXX

P-005
P-200

B2 F

XXXX  XXXX OOFF
Aldd  XXXX A{EC
- FFFF  XXXX 0000
XXXX  XXXX 123C
XXXX  XXXX 0954
XXXX {FFO {FFO

XXXX 1034 1034
XXXX 1234 1734
XXXX 1000 OACE
0001  CABB CABC
XXXX  XXXX FFFO
XXXX  XXXX 0104

=)



gg0ed

8¢-0OH

A.

INSTRUCTION

3045
3306
31AB
3817

3FO8

3000

=

30XX-37XX TEST INDEX B{
38XX-3FXX TEST INDEX B2

REG.-INITIAL-FINAL COND.BIT

(MEMORY)

6774
0504
F3B6
8642
{000

0000

B1-6774-6774
B1-0503-0504
Bi-ABCD-ABCE
B2-8642-8642
B2-1000-1000

B2-FFFF-0000

TRUE

FALSE

FALSE

TRUE

TRUE

FALSE
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65~OH

40XX-47XX LOAD A

- 48XX-4FXX LOAD A COMPLEMENT 2., . .
INSTRUCTION

A.

4012

4134

4356

4800

4C78

4E9A

(MEMORY)

133A

0509

AO34

2A47

8000

FFFE

AF
133A

0509
AO34
D5B9
8000

0002



¢g0ed ‘

0€-0OH

INSTRUCTION

Q

BSOXX-57XX LOAD LEFT-MOST BYTE
S8XX-5FXX LOAD RIGHT-MOST BYTE

A.

C.

5013

5259

- 54BD

S8F1

5821

SF43

(MEMORY)

1234

5678

9ABC

DEFO

0123

4567

Ap
0012

0056
O09A
OOFO
0023

0067

o



Ggosd

. 1g-OH

INSTRUCTION

A.

6019

6156

‘64AB

6812

692A

6E69

60XX-67XX ADD
68XX-6FXX SUBTRACT

(MEMORY)

2345

FFFF

AE{7

5321

0045

8350

&

AL

1492 .

0105
6123
Al1Ad

FEED

1492

J&E-
37D7
0104
OF3A
4E80

FEAS8

9142

A.G.BIT

 FALSE
TRUE
TRUE
TRUE
TRUE

FALSE



¢goed

¢€-0OH

INSTRUCTION

9

o

- TOXX =77XX EXCLUSIVE OR

78XX-=TFXX LOGICAL PRODUCT

A.

c.

7036

7223

74C6

78AB

TC3A

~ 7DFE

(MEMORY)

FFOO

8003

OFF7

OFO0

3333

8000

AL

5678

90AB

3458
6543
B217

1234

AF

A978

10A8

3BAC

0500

3213

0000



S608d

€€-OH

80XX-87XX REPLACE ADD
88XX-8FXX REPLACE ADD ONE

INSTRUCTION Aj (MEMORY); Afr &(MEMORY)r A.G.BIT

A. B80A8 0200 1234 1434 FALSE
B. 83B6 FFFF  AEF3 AEF2 TRUE
c. 84CO 8000 TFFF ~ ém- FALSE
D. 88D4 XXXX as67 4568 FALSE
e 89E2 XXXX  FFFF 0000 TRUE
F.  BEF2 XXXX 0004 0002 FALSE

4.
o



Ggoed

¥€-0OH

o

90XX-97XX REPLACE LEFT-MOST BYTE
98XX-9FXX REPLACE RIGHT-MOST BYTE

INSTRUCTION

A.

C.

9014

9124

9305

9861

9eCC

OF {1

A
1234
59AE

FFBB

(MEMORY), Ap 8(MEMORY)g
3A27 3427
1476  AET6
680A OA
I

0000 | ‘ooce

CDEF | CDAB

3049 3000



ggoed

¢€-OH

AOXX-A7XX STORE

ABXX-AFXX STORE ZEROS
BOXX-B7XX DESTRUCTIVE LOAD

INSTRUCTION A,

A.
B
C.
AD
E

A025

. A1F3

A86C

. ABO3
. BOAC

1234

F302
XXXX
XX XX

XX XX

Af (MEMORY); (MEMORY)g
1234 X X XX 1234
F302 X X XX F302

X X X X XXXX 0000

X X X X XXXX 0000
6FB3 6FB3 0000
& ©



¢g0ed

9¢=0OH

B8XX-BFXX
COXX-CTXX
C8XX-CFXX
DOXX-D7XX
D8XX-DF XX
EOXX-ET7XX
E8XX-EFXX

< -

UNCONDITIONAL JUMP

A ZERO JUMP

A NONZERO JUMP

A POSITIVE JUMP

A NEGATIVE JUMP
CONDITION TRUE JUMP
CONDITION FALSE JUMP

B80O
C105
CA33
D3FO
DC21

ES504
EE67

M M M M M M
M P+s1 P+ P+l P+ X
P4 M M M M X
M P4 M P+ P X
PM M P4 M M X
X X X X X M P+
X X X X X P+ M



ag0ed

LE-OH

FOXX-F7XX INPUT BLOCK TRANSFER
F8XX-FFXX OUTPUT BLOCK TRANSFER

INSTRUCTION READY TERMINATE A; AfF TRANSFERS COND BIT

A.

mm o o w

FO1A
F130
F3FE
F800
FCO7

FEBO

YES
NO
YES
YES

DROPS

YES

- NO

NO
YES
NO
NO

YES

FFFA 0000
FFFE FFFE
FFFO FFF3
FFOO 0000
FFF1 0000

0000 1234

6
.
3
10046
F

1234

TRUE
FALSE
FALSE
TRUE
TRUE

FALSE

o
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6000 COUPLER

STUDENT HANDOUTS

P3035 HO-38



geoed

6€-0OH

SUBSYSTEM PROCESSOR (B.C.)

COUPLER
ccl
(i———» Orea.
-®—2—{ xrea.
AN 14 PATH
15 SELECT
° NOC 4
DATA <t——{ FUNCTION B#8¥ )
MUX - DISCONNECT Ko {/
- INACTIVE
-«—2] CLEAR DEAD-
15| MAN TIMER
2 BLEL Pt -
T DISASSEMBLY
A FORMAT:
CODE
FUNCTION — L3>
RESERVED—L»
F DEADMAN —Z-9-
[V} TIMEOUT BIT4=
N DATA MODE—$»~ | pARITY BIT
c B &ock——2»| cyger 170
T FUNCTION
1 COUPLER —E-om +
o READY . NICO
N FRAME — % | BIT11=
COUNT 4245 | couPLER
ASSEMBLY/—= |  FILL 10
DISASSEMBLY
STATUS L /TN ¢ FORMAT
MUX
TERMINATE ~—-=
LOWER FULL—#
UPPER FULL~5#=
B CONNECT —-» NiC 3
A CONNECT —29» D ADNIC &
OR DYCH ——2 .‘ —
IN PREQ ——=—29
PPU —— 150
EEERERNEEEN
CODE 01234567 891011
STATUS REPORTING
(DISK & H.C.)
01 ).Cl8
DATA
BUFFER

NO

rO

15 S REG.

NOC 9

6 JNOC 8

750 NSEC
4K
MEMORY

MEMORY
SCANNER
x&g DATA &
DIR. ADD.
STATUS REGS
SELECT
CODES
(Diska [0 o
H.C. 1
STATUS) >
| 2
| B
S
8 o

CcoB

®

LOAD DIRECTOR, BUFFER, M.C.
EXECUTE DIRECTORS,

STOP EXECUTION,

CLEAR PARITY ERROR,

STOP LOADING DIRECTORS
CLOCK STEPS




I

¥3717041NOD

ol

i

sN8Q

(=]

oW wow

#OIN

bl

§8F 00-15

SET 9
SET 8

——

SEL 4
L I47 00-15

CLR O

iy f,,&ﬁ,\\\

[ Lo L7
iﬁyMNWMﬂ

] 0o

s

YOON

¢£OIN 051N

i

807 00-15

SET O

SET 4

]

103 00-IS

§ON \WZHHT I

NO0S$370Vd

30V443 LNl TINNVHO TVWHON SAS vv8
kmnv |

d

o

HO-40



¢eoed

13~OH

m

HLP

844 SYSTEM DATA PATHS

INSsTRUC 50

, g
Ah j(ua, &

PROCESSOR
r MEMORY
ccy/cca k
(i6)
4K
18 B8IT
WORDS
ST&I/MEMD T
() "y 4 _
eT ) (18)
DIRET DR
~ xL:
HC e
. (/
DATA (MAINT. ONLY)
— o—dq N '_'Q :
(12) N
, cIs/cee _
* 4
@
COUPLER CONTROLLER

S



geoed

¢¥—OH

o , X o

844 DISK SUBSYSTEM

4 PATH SELECT cco T
BITS elr el -
B.C. TOH.LP. Jo]o _ O
HC TOH.LP. |o]1 NOC 0 + 4
76
BCc.ToHC. |1fo O‘4 BC. K MEM

NICO+3 O"’
16

NOC CONTROL@‘_
_NIC CONTROL @

D é é) ? PRIORITY
-
el s /> 1—H.C. DATA
- = SCANNER | 2 — DIRECTOR
+ gl =z S—. 3 -SSP
oo ol &
3 < T o
ol o]l &l o
21 Z| 2| 2
i T f f A i # 4 1-64 UNITS
HIGHER @ | COB__(m \
bROCE COUPLER ' >
PROCESSOR cIB H.C.
HLp)  —D)— |
DATA + CONTROL
NORMAL OUTPUT CHANNEL - - NORMAL INPUT CHANNEL
ORMAL 0 CLR DEADL WAV Trmee
PARITY FOR CYBER 170 NICO  COUPLER STATUS
BIT 0= FCN PRESENT . S,
BIT 1= RESERVED RIT 4 /Dme'T/ /’éeme(/’, 70>

BIT 2=DEADMAN TIMEOUT
BIT 6 = COUPLER READY

of 1J2f3fa] J T T I | ] Jciofe]r]
NIC3  H.LP. FUNCTION CODE

INACTIVE ) FORMAT . (BITS 7-F)
DISCONNECT SELECT NIiC 4 H.C. STATUS TO SSP

R~
FCN REPLY

NOC O

NOC4 PATH SELECT
NOC8 H.C. FUNCTION (BITS 10-15)
NOC9 H.C.STATUS SELECT CODE



r

r

orzx

o rz

COUPLER B.C.
PATHO0 | CCI AUTOLOAD VIAH.C. sTO H.C. &
& FORMAT 0 8 TO MEM 017 ™ MEM
MASTER CLEAR »fme
FORCE F ] INPUT
Go »{START
INACTIVE CC TERM Slstop & exit
P+1
COUPLER B.C.
PATH 00 CCl INPUT BLOCK XFER VIA H.C. STO HC. &
12 FORMAT 6 18 TO MEM @" MEM
C READY .
< IN PREQ FO-F7
FULL ¥ C REPLY START TO STREQ1 |
| (EMPTY cLeaR pMT( CK PAR 1o )W(*: -0
INACTIVE CC TERM e
COUPLER B.C.
PATH 00 CCOOUTPUT BLOCK XFER /7 DIRECT STO
« 012 FORMAT 3 DETAILED STATUS\Y FROM MEM @— MEM
FORMAT 7 GENERAL STATUS
C READY -
| FULL OUT READY F8-FF
EMPTY C REPLY -
INACTIVE EOP CC We <o
COUPLER H.C.
PATH 01 CIB INPUT PARALLEL TO JWRITE
012 FORMAT 4 DATA TO H.C. G SERIAL DATA 01 i e
WRITE
FULL \ 7 cl REQ
—
- | QEMPTY CLEAR DMT CI RPLY )
INACTIVE EOR IN STOP
COUPLER H.C.
PATH 01 COB OUTPUT ~
‘ @ FORMAT 5 DATA FROM H.C. &Y L 844
[‘FULL CO REQ
. EMPTY CO RPLY ﬂ )
| INACTIVE EOR OUT STOP
WC =0
P3035 HO-43
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Gg0ed

¢ —-0oH

FR 113
(B.C.)

NO 8F 00-15

B.C./H.C. FUNCTIONS

H.C.

SET 8

NOC8

B27

FUNCTION
XLATOR

B27

—— START LOADING
— START EXECUTION
-—— MASTER CLEAR
—— STOP LOADING
——STOP EXECUTION
——— STEP CLOCK




6g08d

99~0OH

02 ADDRESS
08 TERMINATE
92 STOP LOADING
- 94 UNCONDITIONAL BRANCH

DIR. UP
16 BITS
DIRECTOR
FROM MEM. > CATCH REG.
16 BITS
A19-24
DIR. LO

UNCONDITIONAL

©

SPECIAL DIRECTOR LOADING

SPECIAL SPECIAL
DIRECTOR DIRECTOR
XLATOR F/F'S
o
A25
WT50
DIRECTOR
BUFFER
A29
DIRECTOR MEMORY MEMORY
ADDRESS ADDRESS ADDRESS
REG. ' MUX 1 MUX 2
W
A03-04 A03-04 A13-16

BRANCH

TO MEM.



Ggoed

L37~0OH

DIRECTOR
BUFFER

A29

!

OUTPUT
ADDRESS
HOLDING
REG.

A25 1

DIRECTOR
BUFFER
OUTPUT
ADDRESS

SO/PD

DIRECTOR EXECUTE

SUPPORT
DIRECTOR
XLATORS

FUNCTION
XLATOR
r—-—ﬁ
B23
A25
DIRECTOR
OUTPUT
REG. EAN DATA
ouT
DIR. BXX INV. DIR. CXX Q:_‘Z\ETCS' SSB
A25-27.28 | BITSO3 SCATTERED
A17
EXECUTION
CONTROL
SRR
SUPPORT
DIRECTOR A28
BITS823 | CATCHING | FDC XX
REG. >
A01-02
RTFE

RTFE



egoed

87—0OH

DIRECTOR
BUFFER

A29

YT kX
J-24Yy

DIRECTOR
OUTPUT
REG.

A25-28

LOAD POLYNOMIAL

SUPPORT
DIRECTOR

RTFE

REG.

FUNCTION —»{ SUPPORT
XLATOR DIRECTOR
XLATOR
—
ol
A25 B23
L
EXECUTION
| | CONTROL RTFE
A28
B03-08
DiV.
16 BITS
16 BITS
MULT.
16 BITS
16 BITS
POLYNOMIAL

3



¢g0ed

67~OH

LOAD HARDWARE CONDITION

DIRECTOR
BUFFER

544X

S -RYs
S-ag

~

FUNCTION | SUPPORT
XLATOR DIRECTOR
XLATOR
DIRECTOR }———» -
OUTPUT
REG. A25 B23
—e
A25.28
EXECUTION
| ] conTROL
A28
HARDWARE
SUPPORT CONDITION
DIRECTOR REG.
A06 & B12
RTFE

@



Ge0¢d

0$-OH

DIRECTOR
BUFFER

SO/PD

DIRECTOR
OUTPUT
REG.

A25-28

CONDITIONAL BRANCH

LOAD CONDITIONAL
BRANCH ADDRESS

FUNCTION j—————®] SUPPORT
XLATOR DIRECTOR
XLATOR
A25 B23
EXECUTION
CONTROL ATEE
RTFE
A28
CONDITIONAL DIRECTOR DIRECTOR MEMORY MEMORY
BRANCH ADDRESS ADDRESS ADDRESS ADDRESS
ADDRESS MUX REG. MUX 1 MUX 2 TO MEM.
REG.
A03-04 A03-04 A03-04 A03-04 A13-16
ENABLE CONDITIONAL LOAD
DIRECTOR

BRANCH ADDRESS

d 4// Y x
5 - &
> - AxXY

ADDRESS



¢g€oed

1¢-OH

DIRECTOR
BUFFER

A29

S0/PD

DIRECTOR
OUTPUT
REG.

A25-28

REG. FILE
ADDRESS
REG.

B24

'

REGISTER

FILE

B25

BITS 07-15
>

ENABLE DISK FUNCTION
(ALSO DISABLE CONTROL SEL) =C8

SUPPORT
DIRECTOR
CATCH
REG.
A01-02
RTFE
INV,
A07-09
BIT 25

BITS 15-23

(y)n-—sn 25

Qo

ADDRESS
AND
CONTROL
GATE

B15

ADDRESS
AND
CONTROL
REG.

B15

BIT 8 —»{ )—>

XMITTERS
TO DRIVES

CXX

DRIVE
SELECT
LOGIC

C12

SEL TO DRIVE
—




Gg0ed

¢S=0OH

DIRECTOR
BUFFER

A29

SO/PD

ENABLE/DISABLE DISK STATUS

E ©

DIRECTOR
OUTPUT
REG.

A25-28

o

~

[
3~

> Y
250

FUNCTION
XLATOR

A25

SUPPORT
DIRECTOR
XLATOR

B23

D

EXECUTION
CONTROL

RTFE

DISK

STATUS
RTFE 6 SELECT
REG.

C12

XMITTERS
TO DISKS




¢g0ed

€-OH

DIRECTOR
BUFFER

A29

SO/PD

COPY DISK STATUS g X

5 -4

DIRECTOR
OUTPUT
REG.

A25-28

FUNCTION lel’;';g_‘?gR EXECUTION
XLATOR XLATOR CONTROL ATEE
| | _RBTFE
—-———H
A25 B23 A28
BITS 28-32
SUPPORT UNIT REG. FILE
DIRECTOR SELECT ADDRESS
CATCH REG. FROM PREVIOUS REG.
REG. UNIT SEL ""—\»E W
A01-02 c12 B24
DISK REG.
STATUS REG.
BUS -
(SEL)
J ' —
C16-18 C16-20 A07-12 - B25
CrY=Q0
RTFE 73 N F
DISK S
STATUS t/
REE
(UNEEL) »{( )= BIT 24
C19-20




S -4
%,.QFSE

B13 B13 B13
CLOCK : CLOCK
FUNCTION SUPPORT ERROR ERROR CORRECTABLE
XLATOR DIRECTOR | orcor | CORRECTION CORRECTION ERROR FF
- | DECODE o FF RESYNC FF
DIRECTOR ' CLEAR
Suten AN
REG. A25 B23 B
: | O
[ .
c
DIRECTOR w
N FANOUT B21 B13
Y CLOCK
A25-27-28 BYTE
gg:'JEN e | COUNT= UNCORRECTABLE
ERROR FF
Av DIRECTOR | ZEROC p
BITS
16-31 A CLEAR
A
CLOCK
INITIATE ERROR CORRECTION B01-08
FO(15) N.U. SHIFT COUNT DDSC CHECK WORD | @—CORCK
(DECREMENT) GENERATOR (SHIFT)
0-7 8-15 16-31
BITS 11-31
= ZERO

HO-54

P3035



180
OF80

1818
OFa0

000
LuxX
EFOL

Lace
OF&0

c000
Lyxx
EFOL

BFOC

1820
OFao

1818
OFa0

2000
L4XxX
EFO0L

1822 -

0Fa0

2000
Luxx
EFOL
BFOC

PROGRAM TO LOAD & EXECUTE DIRECTORS

ALREADY IN B.C.

".C.

Start Loading
Directors

Delay

Start Executing
Directors

Delay

Uncond. Jump to M.C.

Enters A to equal 0020

Transfers A to Output Channel 8 where 0020 tells DDS to Master Clear

Enters A to equal 0018

MEMORY AT LOCATION 0000

Load in at any location
above 007F

Load Directors you want
starting at 0000

Transfers A to Output Channel 8 where 0018 tells DDC to start -

loading Directors.

Enters Bl to equal ooog
Tests Index Reg. Ba adding 1 to Ba 1LRNI to jump inst.. and adding
1 to B. again until Ba equals XX of LuUXX inst.

Director Buffer Register to fill somewhat.

Enters A to equal 002:2.
- Transfers A to Output Channel 8 where 0022 tells DDC to start

executing first Director loaded

Delay to allow execution of Directors.

Unconditional jump backwards to 1820 {M.C. Inst.}

P3035

HO=-55

Delay is to allow

U



P3035

CORE MAP ““A05"” CONTROLWARE

LISTING -

"A"gg'_' MEMORY LOCATION CONTENTS PAGE NO.
88(1’ START UP INSTRUCTIONS 25
RESERVED FOR AUTO DUMP 26
016 SELECTED DRIVE INFORMATION 26
(DRIVE NUMB., CYL, TRACK, SECTOR)
. PREVIOUS OPERATION 26
DRIVE INFORMATION
024 3. DETAILED STATUS WORDS 26
B.C. ROUTING 27
02D POINTERS
H.C. ROUTINE 27
04F POINTERS
DIRECT CELLS AND FLAG WORDS
05A GENERAL STATUS WORD
e ——— e ———— e —— — -1 28
05B D.C. FLAG
s . sl e e e Ge—. — — e w— — — — — - ——
063 COMMAND
H.L.P. FUNCTION
074 POINTERS 30
094 MISCELLANEOUS DIRECT
CELLS
- — — 3
099 CRNTCOMD
r1oo RESTART 33
B.C. AND H.C.
101 FUNCTION ROUTINES 34
r10A MASTER CLEAR AND START H.C. 35
18A B.C. INITIALIZATION a1
b i et — v T S S S S U VS W S t— R Sot— S—
196 B.C. MONITOR 42
e e e e e e e e e e ]
4B1 H.C. MONITOR 86
ERROR RECOVERY
663 ROUTINES 109
FORMAT
ACD ROUTINES 166
FFB CONTROLWARE I.D. 217

HO-56



SUBSYSTEM INITIALIZATION

018A tf(

LOAD LOC. 0+1

B.C. ENTERS
AFTER AUTO LOAD

WITH UN—-
CONDITIONAL
BRANCH
DIRECTOR
ENTER
B1WITH
0190
BRANCH
TO START
H.C.
VL 010A |
ISEND MASTER 0000
JCLEAR, START START'S
LOADING, AND LOADING &
START EXECUTION
EXECUTION [~ >]FIRST UN—
FUNCTIONS CONDITIONAL
OVER CHAN. 8 BD"*F/;\EN-C-?POR
TO H.C. 04A9
l 0190 LOAD DIVIDE
’ POLYNOMIAL
I'JI\'E'J"(‘)“I'R-\'(ZE INTO ITS
REGISTER
LOCATIONS ~
1.0 FUNKI N 35
AND LOST 2:1 t
INTERFACE .
I-RFAc 38¢ LOAD THE
SPECIFIED
HARDWARE
CONDITIONS
B.C. {
GOES TO DESELECT
MONITOR ANY
SELECTED
DRIVE
H.C. GOES
TO MONITOR

P3035 HO-57



MONITOR LOOPS

0 B.C. H.C.

04B1

|35 | 244
LOAD MEMORY
LOC. COMMAND
INTO REGISTER
FILE LOC.7

DEADMAN
TIMER
EXPIRED
?

A

TO

DEADMAN
TIMER EXPIRED
ROUTINE

DISABLE D.M.T. ISA
COMMAND
y 0199 PRESENT
- ?

| LOOK FOR A H.L.P.
FUNCTION

BIT 0 NORMAL e 04BD
INPUT CHANNEL 0
LOAD REGISTER
FILE LOCATIONS
12, 13, 14,15
WITH DRIVE
INFORMATION
ISA NO
FUNCTION ¥y 04C7
PRESENT
| CLEAR |
4] T fe—q S
FLAG
ENABLE DM.T.
4 04CF
192
IS INFORM
FUNCTION B.C. THAT
GENERAL H.C.IS
STATUS TO STARTING
;) GENERAL
’ STATUS
. ROUTINE
Y 04D1
GO TO
EXIT/ RouTINE
STORE THE
FUNCTION CODE
IN LOC.
“CRNTCOMD"
Y 0183
LOAD B1WITH
ADDRESS OF
ROUTINE
01B4 )
EXIT GO TO

ROUTINE

P3035 HO-58




GENERAL STATUS DEAD MAN
A
FUNCTION TIMER EXPIRED 0
01A0 0185 ’
SELECT INCREMENT
COUPLER . NUMBER OF
FORMAT 7 TIMES DEADMAN
VIA NOCO TIMER EXPIRED
VL 01A2 4 01B6
REPLY TO
H.LP CLEAR CONTINUE
L FLAG IN
FUNCTION ERRCONT
(BIT 0 CHAN 0)
A 01A4 ‘L 9189
SELECT B.C. SET ABNORMAL
BIT IN GENERAL
TO H.L.P. PATH STATUS WORD
VIA NOC4
¥ 0146 y 01BC
rnr SETBIT 2IN
\k/?ﬁ?wgno DETAILED STATUS
COUNT WORD 6
ot (DEADMAN TIMER
EXPIRED)
COMPLEMENT
OF ONE >
\
Y 01A7 Fay
HAS .
H.L.P. SENT
LOAD “B1" A FUNCTION
WITH-ZERO ?
{TIMEOUT)
| 01A7
WAS
FUNCTION
OUW&IDONE GENERAL ¢
- STATUS
(GENERAL STATUS)
TOH.L.P. .

TO
GENERAL
STATUS

TIMEOUT
EXPIRED
?

STORE 000A
IN LOC.
CRNTCOMD

A

Y

TO
EXIT/ moniTor

P3035 ' HO-59
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INVALID COMMAND

FROM B.C. MONITOR

01C6

SEND REPLY
TO COUPLER
(BIT 0 CHAN 0)

\ 02CA

PREPARE
GENERAL
STATUS WORD(SET
CATASTROPHIC
& ABNORMAL BIT}

Y 02CE

PREPARE
DETAILED
STATUSWORD 5

(SET BIT 8)

‘} 02C5

PREPARE
DETAILED
STATUS WORD 2
(CURRENT
COMMAND)

Yy 0207

RESET H.C.
BRANCH
ADDRESS

(04A9) AT LOC.1

B.C. MONITOR

Y 02D9
EXIT RETURN TO
(0196)

HO-60

LEGAL COMMAND

FROM B.C. MONITOR

SEEK 2:1 COMMAND

x

0252

SAVE
INTERLACE
VALUE (2)
IN LOC. 001C

Y 0254

LOAD "A” WITH

WORD COUNT

(COMPLEMENT
OF 4)

Y 0256

SAVE WORD
COUNT IN
B1

Y 0256

SELECT
INPUT FORMAT
StX

{' 025A

SEND REPLY
TO COUPLER
(BIT 0 CHAN 0)

Y 025C

SELECT
B.C. - P.P.U.
PATH

‘ 025E

MASTER
CLEAR
THE H.C.




0260

RESET H.C.
BRANCH ADDRESS -
TOLOC. 1
(TO (0209)

0262

TELL H.C.
TO START
LOADING
DIRECTOR®R &

H.C.
STARTS
LOADING
AT 0000
: UNCONDITIONAL
924 BRANCH TO
CONTINUE
LOADING
INITIALIZE AT 0209
TIME OUT
LOOP Gawen,
coulN T
‘ 0265
RE ENTER
“A”WITH
WORD
COUNT OF 4
i 0266
START IN-

PUTTING THE 4
SEEK PARAMETER
WORDS BEGINNING
AT LOC. 0016

PUTH.C.
IN MONITOR
PREPARE
STATUS

PUT B.C.

IN
MONITOR

TELL H.C. TO
START
EXECUTING
DIRECTORS ‘ 0209
H.C.
STARTS
EXECUTION.
H.C. DISABLES
0273 CONTROL
SELECT LINE.
SET LOC. LOADS REG.
LOST 2.1 (0386) FILE LOC.'S
TO NONZERO 51,2,7.
SAYS WE H.C. TERMINATES
DON'T HAVE 2:1 EXECUTION WITH
ACTIVE DIRECTOR
AT LOCATION
‘ 0213
0274
SET LOC.
D.C.FLAG
(0058)
TO NONZERO
SAYS H.C. BUSY i

P3035

027!

CLEAR

GENERAL STATUS
CONTINUE FLAG
STROBE/OFFSET
PARAMETERS,
ERROR COMMAND;
ERROR ADDRESS,
SKIP FLAG

* 0278

REFORMAT DRIVE
FROM EEEUUU

TO EEEOOOUUU
IN LOC. DRIVE

(0016)
+ 0285

RESTART
H.C.

EXECUTING
DIRECTORS

0214

H.C. RESTARTS
EXECU. LOAD R.F.

' 0287

SET PART OF
CYL VALUE FOR
SUBTRACT
DIRECTOR
{023E)

CONNECT GO TO
LOC.
COMMAND Loc.

SET REST OF
CYL VALUE FOR
SUBTRACT
DIRECTOR
(023F)

LEGAL ?

PUT EEEUUU

IN LOC. DRIVX
(00A2)
{CURRENT DRIVE
NUMB)

l 0299

SAVE UUU IN
LOCATION
TEMP1 {006D)

‘ HO-61

PUT H.C.
IN MONITOR
s_FAPAIR

TUS .
ruTem. HC
IN
MONITOR

P 15 WITH MEMORY
LOCATION
16 (EEEOOOUUU)

&' 0216

ADD CLEAR FAUT
BITTORF. 15
(EEEOTOUUU)

' O

SEND UNIT
SELECT AND
CONTENTS OF
RF 1570
DRIVE

‘ 021A

ENABLE AND

COPY, UNSELECTED

A VHJ*$READ CONTROL
ATUS

LINE, READY &
SELECTED ?,

“TEST”
SEEK ERROR
?



029B

PUT UUU IN
LOCATIONS
SET BIT (02A3)
CLEAR BIT (02B6)

IS YES
DRIVE IN

BIT MAP

o
02A3

SET BIT IN MAP,
ENTER DRIVE
NVMB. IN LIST,
UPDATE NEXT
EMPTY SLOT

Y 02A8

CLEAR LOOP -
COUNTER Il

1S TIME

YES

H.C. DONE OUT OVER

IS DRIV SET UP
BUSY OR DETAILED
BESERVED 2 STATUS,
OR DELETE
RESERVED
DRIVE

FROM LIST

RESET H.C.
BRANCH
ADDRESS IN
LOC. 1 (04A9)

A

EXIT

B.C. GOES
TO MONITOR

P3035

SET UP
DETAILED
STATUS

CHECK FOR
MEMORY
PARITY
ERROR &

SETUP
APPROP.
DETAILED
STATUS

;| 0202

“TEST"”
DRIVE ON
cyL?

CONTINUED

PAGE H.C.—18
0232

LOAD RF #0
WITH TWO

04E9

LOAD RF #1
WITH ZERO

{ 04EB

STORE RF #0

INGeseRr O d 5A

GENERAL STAT
BUSY BIT

y  04ED

STORE RF #1
IN 005B
DCFLAG

ALL ZERO’S

Y O4EF

UNCONDITIONAL
BRANCH TO
04A9

y  04A9

LOAD DIVIDE
POLYNOMIAL
INTOIT
REGISTER “

SET UP
GENERAL
STATUS
ABNORMAL
TERMINATION
CATASTROPIC
ERROR

LOAD THE
SPECIFIED
HARDWARE
CONDITIONS

H.C. GOES
TO MONITOR

HO~62

DESELECT
ANY SELECTED
DRIVE




0236

LOAD RF #0
WITH CONTENTS
OF CYL REG.

YES
CONNECT
COMMAND
?

023E

SUBTRACT OPERAND
(SUPPLIED BY B.C.) FROM
RF #0

IS CYLINDER
DIFFERENCE
ZERO?

01D9

LOAD RF #0
WITH ZERO'S

y 04E9

LOAD RF #1

0240

IS CYLINDER
DIFFERENCE
NEGATIVE?

01C9

PERFORM ONE'S
COMPLEMENT, +1,
TO RF #0

i 01CD

LOAD RF#14 WITH
CONTENTS OF MEMORY |

0248

LOAD RF#5
WITH REVERSE
SEEK CODE
(20)

LOCATION 0017 -
(CYLINER ADDRESS)

i 01CF

WITH ZERO'S hl

} 04E8

STORE RF #0
IN 005A (GENSTAT)

} " 04ED

STORE RF #1
IN 005B (DCFLAG)

Y 04AA

LOAD DIVIDE
POLYNOMIAL
INTO ITS
REGISTER

1

LOAD THE
SPECIFIED
HARDWARE
CONDITIONS

Y

DESELECT
ANY SELECTED
DRIVE

H.C.
GOES
TO
MONITOR

P3035

LOAD CYL REG.
WITH CONTENTS
OF RF #14

01D1

LOAD DIFF REG
WITH CONTENTS
OF RF #0

Y 01D3

ENABLE CONTROL
SELECT USE
RF#5T0

TELL FWD.OR REV.

Y o005

DROP CONTROL
SELECT LINE

1 0232

LOAD RF #0
WITH TWO

HO-63



7 X 54 STUDENT LAB GUIDE

P - Cyber System Lab Exercise

REFERENCE SOURCE: Volume 2 Hardware Maintenance Manual, Section 4

OBJECTIVE: The student will become familiar with the clock

tuning procedure for the coupler

Locate the coupler that you are going to use for this exercise.
Prepare a dual trace scope and locate it next to the coupler.

It is a v type coupler.

To check the clocks, you must cause the PPU to send repeated
functions to the coupler. The easiest way to do this is to use
the Deadstart Panel. Create a deadstart program to do this.
Record it below and set it into the deadstart switches. Start
it running.

Go to the coupler. Locate the clock tuning procedure in
Section 4 of the manual.

Instructor will place problems in coupler. Use C.I.D. and
C.D.M. and coupler isolation guide to find problem.

P3035 SLM-1






- goe

T

. 007

- noe

Solve the following Hexidecimal Addition problems.

500¢
g2e?
NERE

000k

FFFE
f o004

{1}

{b}

Solve the

{1} 3210

1022
. 2IEE
{b} CAFE
ABCE

/ P39

What is the 2's complement of "Fb3&"?

07z

- P3035

SUBSYSTEM PROCESSOR - WORKSHEETS

{2}

{7}

AFO2 {3} 2377
1245 15F
147 ?%%@
0105 {8} CAFE
cce BCDE
CPp 1

{4}

{93

8100
9011
1T

FACE
4333
13 Bl

following Hexidecimal Subtraction problems.

{2}

{72}

ooo - 0103
00l -0108B
0107
D03 010F
ooy 0302
oos 0308
00k 0300

030b

Qo8 02017
009 0209
DoA 0208
ooB  O20F
nooo

é?
{AYF= _U .

Ao

™ g
i
YL

1600 {3} FO7A
QOFF LOSF
130! gffﬁﬂi
4557 {8} FACE
IFYD jﬁhe
o L/’Q 5 03

| (-

WRK-1 -

{4}

{93}

37819

308
vSF%

2DbE

{5}

SBDb
ngEl
9185

{10%



SUBSYSTEM PROCESSOR - WORKSHEET

)

5. What will be the {A}F when executing A "0400" in each case?

1A}, A} | .-
a. 0123 <00 )
b. FEED OCoud
c. 0008 6ood
d. 003y )
e. 0000 Couh
f. 24AD oD
K e '.3» -~

LD o

~b. UWhat will be the {A}F?

Instruction {A}T {A}F

a. 0503 3402 - 06 Ycs

b. 0504 1234 -

Ce 050k ABUYO - g) g Q |

d. 0581 000l = 9 ' AL

e. 058D 0L00 = Qoo

f. 0585 0015 = ;§ 006
| 00

7. 000 0308

0ol 0LOS W =00

ooe 0713 {Bl}f = Qi2is

003 1485 BRI =L

ooy 159k c°ndit§§ﬁ;:§Z94

0os 0ooo Bit = © L

P3035 WRK-2



- SUBSYSTEM PROCESSOR - WORKSHEET

]
o
=
n

8. Given: NIC No. 9

000 10FO0

00l 0820 —» (.B.
ooe 099F — (.B-
003 0840 —» C.B-.
o0y O0BAC.—~

if

005 OEA8 7 o
00bL 1101~ et S
o0? 0820 - C-B- =

oos 0811 - C.B. = L

009 oooa

9. 000 B&0O

00l 0000
oo2  coo!
E R
Oo04 €80k
OoS  BAD
00L 0008
00?7  DOOY
. .oos  0oo0 |
D09 DBOBY
D0A  DBOCY
00B  DOOB-
ooc 0000

P3035 WRK-3
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10.

]‘l.

l2.

13.

Ly.

P3035

SUBSYSTEM PROCESSOR - WORKSHEET

ooo 1000 I = _ OO0 %

001  blOk W = AT

oo2 3309 {BL}IF = S onm

003 EFOR, Cond. Bit = _ C on |
004 AYOAS Add. Gen. Bit = .o~ ‘
oos 000 {00AIF = SO0 &

00k ABCD {00B}F = ..

00?7 157k {00CYF =

008  FF2F

po9 3106

O0A  00OC

0oB 0003

goc 0000

To transfer data from "X" register to "A"™ register the
data flow would be through?

T — . - e e R J
el s VRS I

To input data from the coupler to memory. the data path
would be?

Jo=L5 D /lm p KT

A%

To sQlft the "A" register the data flow would be from "A™:
toéﬂﬁ%rtl,fn 2t to "A™ register.
The following arithmetic will set or clear the Adder Gen. >
Bit.

8F32 0325 FFFE 000k

+9032 ' -pooe +0001 -0053
{SET/CLRY} {SET/CLR} {QET/CLR} {SET/CLRY}

WRK-4 -



15.

lb.

17.

18.

19.

c0.

P3035

SUBSYSTEM PROCESSOR - WORKSHEET

The two internal flags in the subsystem pr cessor are?
“"“ -~ ,)\ ey C"‘@ Tre

Loz 9 }Ws T

The adder generate bit denotes? —.. . [

R

.»/{,T‘M fxw«\)

The Data Flow for, a "ObXX" instruction is?

(1<
éﬁ/ ,
If the subsystem processor reads ?p the instruction "110bL"
the "X" register would contain ’ Z, .

| F“'t:f“ 7
poo  2u0a L
001 1900 {A}F = - 1
po2  13FF {B1}F = e
0O3 0840 INOC2}F = oS
ooy  E£302 oD K
005 7304 Py =0 I 0 ¢
00k OFc20 Condition Bit =
0o?  DOOO
poa 123y
009 0100
000 400l | |
001 L3905
poz 2101 I~ L//
po3 D702 , Wy = L0
ooy - 0000 {B1}F = 2
p0os 0123 {PYF = ___ 57
00bL 123y Add. Gen. Bit = _Clo
0Oo? 2345
008 3usk
009  45k7

WRK-5



2.,

ec.

23.

24.

cs.

chb.

27.

ca.

P3035

~ SUBSYSTEM PROCESSOR = WORKSHEET

The sequences fqr the following instructions are:

a. bLOXX = RNI
b. BLXX ‘= RNI
c. AOXX = RNI
d. AUYXX = RNI
e. BCXX = RNI 7

In order to set a "175H" clocked flip-flop the "D" input
must be a logical one/zero and a up glock/down clock on

n
C" lnput- }J(MJ&

A "507" {1 of 10 decoder} output is active with a gne/zero.
@ .

To have the sequence active the state of the following flip~-
flops must be. {Set or (Clear} {A20}

e
3

a. RNI-1 and RNI-2 Cn .
b. RADR o .
c. ROP-1 and ROP-2 & o)

d- ST0=1 and STO-2

To enable setting the "RADR"FF {A20} the function register
must contain? )( L X :

‘«.}3 g’

RNI-NX will equal a aoglc one when? {A20}

[ pat -
r"”\ / ,{ s L,‘, v ey e T R
(‘ / e c

In the dlrect address mode ‘what terms enable "M" to the adder?

7 o ~
] - f r\‘
y J \ J S S

During relative addressing why is "M" added or subtracted
from "S"™ register and not "P" reglster?

S ‘#’4%0 o gﬁj

A P i /
L/Z, ”\O/ L”I:Q/Y\ 4’6 ' \J.q»i%f}’) /} /“ -
[ Se P h ¢

WRK-6
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SUBSYSTEM PROCESSOR - WORKSHEET

T ememm—TT
-29. The strip term {A23} will output a logic one for a
- 1050X/058X} instruction.

o ZdN
30. For the instruction "058A" terms {AZ23}

RSI-SN will = ?
RS2-SN will = 2
’ o RSTSN Wil - 5
‘ | — {}

ENRSS will =

3k. List the format one instructions that use the shift register
gates. L

. P P o (‘\
0. ¢ H ,/' FoA O <~-..’> f/

32. During format one 1nstrucx10ns "CLKAR" {A19} will be active

f

at time /f; v when & 4 L YA T - term is a zero.

33. During no address instructions {except for "1?XX" instruction}
K RNI-1 and RNI-Z2FF are always Set/Clear-

4 s, 5

J4. If the subsystem processor executes a load "A" complement
instructions with the contents of a memory location containing
"5kB2"+ what will the result in. "A" be?

P .
/i gu

/wj /ﬂ ot
35. The Data Flow for a "QDXX" instruction is: ,
Moro = X T 2 Aok =LY

/K\ T 4"’,,« "Vﬁe_a: Xy My/ . M::wwj i /Q /j)f) /M ;L/’\”\

3b. UWhat are the thr'ee basic functions of the load byte FF? @20)

-
I
- oo ‘ /
c. ‘ NEaps L <A ’ . 6
3. ’j“ NN AT IR "“f{i‘?;i./é;w i ‘i~_~.{'2w/ ‘_,/) ”/

0 | — Y 4 Y 4 X 3

P3035 WRK -7



SUBSYSTEM PROCESSOR - WORKSHEET

37. The Data Flow for_ a "4OXX" 1nstruct10n is "X" register
To__L2 Toﬁ[}@*w Tk & ToL#4 To "A" register.

38. On a conditional jump indirects there is no use wasting
time getting a jump addresss if the condition is not met.
What term stops enter1ng the RADR cycle?

N KA =

39. What term stops CLKBI from going to a zero during a
"30XX™ instruction if Bl equals the contents of the execu-
tion address? -

40. During a "L?XX"™ instruction ROP-1 {A20} sets at time 9.
What input pin on the or gate at TP-2 is a zerol

VAN

4l. During a test Bl instruction "#1l" to adder is done by?
| : ;
42. During a block xfer instruction the "A"™ register is used for? "
/\,\S- Tl _JQ %”LNN“ j:’?

43. The term "CARRY
ﬂﬁ/jﬂ’t

n 1s hlgh all durlng the block xfera why?

i

Y4. On a input block xfer1 what term di;ables the t1m1ng chain
from going from T10 to TO?

e

40_&60

45. Other then M.(C. the I/o operation FF{A22} can only be

cleared two ways. They are?. § gl o I
/' wwﬂ?& PR T /L‘ ,/L S
(\m C :7(./(,/”\ 2 W

Yb. "CLKSR"™ is high every v100 except when ROP-2 is high at the
same time as STO0-1 is high. Unde these conditions why is
"CLKSR" 1nh1b1ted¢ {Alq} - @) i&J ST B T,

4?. The breakp01nt address orlglhates at the7WJWq ﬂﬁu\ Q@Mﬂkﬁ£ﬁ'

P3035 | WRK-8
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R
,

6.

10.

P3035

(Lt i e ) ot (.

COUPLER WORKSHEET - 1

What assembly format is used on an autoload operation?
O OO0
What signals are sent from the coupler to the subsystem

processor upon detectlon of a 0414 funcplon code’ % o
O "/,si‘\ﬁ X T 4.4,,'\%;., . %WQ/"\ C—JS;J&/” A _tj»\ 3y 4 e B

R,

What is the purpose of blé«zergﬁgsghormal input channel zero?
b - e
Mj&’\ adj x, 4\31} Y? ‘o j

How does he B.C. receive the cyllnder address following a
seek function? 1A5F

O G
A O M\c
What effect will) F U. command of 0014 (g) have if there
we; an address ﬁield correctable checkwor error’ ,

{I‘E’U/,\ 4 g I;ﬁv“";(f e

o for

<\
What operatlon uses format 4°A

%{P\ 0»' _\) f‘ ,';( / Ay vy
How is the data path tt rough the coupler selected?

Pote 14, /5 Jfﬁ@" e

Is there a parity check on data transferred between the
coupler and B.C.? A/Cj

How does the B.K. move the general status word from core
? T
memoryrto the coupler. fi}ﬁfﬁ&f ‘7

What P.P.U. function word connects the P.P.U. to the DT220

Dual Access Coupler’ - .
- ’ - \‘1\% -5, i :“; _‘7\3 :rnn}
AT 5;9”% 7%3& ey !,Cv" / olesd e

/{MQ’

WRK-9 -



l.

2-

C//?ﬁé%v Bl e 15 o—é) %ca/

10.
11.
12.

13.

14.

COUPLER WORKSHEET - 2 . ' 0

What is %iiﬁigtﬁi;? of bit zero on normal output channel zero?
Mg

What signal gates the 16 bit data word into the hardware
t ll r? e T i o
controlle (PaTh s wlw e | C b oy

e Ml . NG M

henpis th 51gnal "Inpreq" u

\kf%uwr %D j§‘<Y\% Q ket

,,,,, -3 E{’\*%’;X ;,_‘“i.,,s%
What is the initial frame count

O Qa@k

With format four, frame count of one, what bits of data
Register are gated through the wr%te MUX?

= . f Py {O /“‘C ﬂ »-«;\‘
(.. O W \\ T al > o= . ~Ch
With a read MUX decode of ten, what input pins to board B1l3
are used for data? « - N S tm,\
Nl A A L

F"u}“é
Ly £ i D05 g
What' is the purpose of the board in Location B09?
e ,,;: L g ]
BN A VV ME 700N AP

The Deadman Timer = rminate"”" when the counter chip (Bl9)
reaches a count of ?

(Al ¥ S A (‘}\ ‘f"::,k\ Qﬁ,&_,w{‘;

1th format six?

-~

.

What is e purpose of normal output channel four’

When the P.P.U. is outputting, the data register is effectively

a é;zty, bit register.

Under whgt condltrggs will the latch at TPLl (B08) set?
f’ Ao g DERADMarTEC/ ivATE

o B 15 Cpad WECT e R "OC
How 12 the assé&bly 1saésembf§ %o&eisent to éhéﬁzgapf2r9

What causes the deadman timer to\exp1re’
I / a -
A% T VP M (iry s OV ‘M( B (s

What code on p1ns 2 and 14 of the MUX chip at Location 33
(B16) will select ﬁge path from the H.C. to P.P.U.?

15. When is, the FF at TP16 (B22) set’ o N
s ; = i~ ) N b <
AN % i \” " Ao E"jw’\/ LA ) ““X*: A AP Y ;2.3?! -
P3035 WRK-10
<1
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10.

3.

2.

L—J

P3035

What three ways may a memory request) be initiated? . é
VCLL N U P SN N w@j\ WUC )/) ™ vlﬁ/u (Aﬁ;ﬁ\} {,w",g(zﬂ%’b,% gy |

D‘\/\'@/ ‘tﬁ'\,ﬂ\\ﬁ AL ) S0 %\}J\A /B?JJL
Which memory request <an block the, scanner for mor;\,

than one memory cycle? Cﬁ :I@w M%ﬂ)
a A= ffrens (&h%dwﬂ&J»

How many words can the director buffer hold?
RS

How many ranks in the data buffar?
; {
"i““fl - »—s‘f <.

What is the purpose of normal output channel 87

o W%“’“J““ﬁ o

LlSt the "Spec1al" directors.

St T 72 g2 S
0 ? / e " ~
/i 8 /ww{_fb 0} 9_ 'W\ r e W}“ —w&w« " ?‘\i / ey AL, j

What is the data pa;h from memory to the director buffer? \

Dy ey} — ﬁglwgﬂa¥ Ao, - T, gdajkyf /ﬁd?iﬁwm Lin gt I 2~9~a “,-{j)ﬁfﬁiﬂ:

What is the data path from the d1sk 2:};3? coupler?
QJ& K@Ap% oA 3 Aber s nﬁ? — D
What supplles f address for loading the director buffer?

W‘«ﬁ“b O«MMA—@ P 3o ‘:E»u» -
% G«»«c}‘a‘*}y P, %«M\L (M jwu%imd} f o ;’

How many' bits is the checkqprd that 1s‘recorde after the -
data field on the disk?__< ﬁg « After the address field? 3 ~__ .

,)

How does status get from the H.C. to the B.C.?
N IC. UL

List the two kinds directors and describe what they do.

Q/v\/@w{ ;ew:}?' Mjlq — JL.QJ{ /?’\e./ ;g

ww‘“ N w}a WM&
Iy ) ,;f}\ A Wi «J‘L —AEMM P C/—gb . ) )

WRK-11




3- {1b}. |
~ v b
uhat p k‘}does it ¥§e?’ R S e e
i T e
&) A ‘ \\\X[\\ . (*\ ‘{“.’ = / RN /
./‘v w" %o ,\w ST * .
4. Make a dlrect r list to
CO(&Z(D(@? Co a. select drive No. 4
xuﬂkiﬁg"\“(\ b. select read control status
L c. place the status in core memory location RUD{lE}
g fkﬁw{JS- what ;s the path for unkoadlng thiﬁdlrector buffer?
/ /Lr L BB (::*5 "“f.?'-r@-f\ ‘J“?;' ! i Lt ;J s ‘f;j( J;f /LLE/
L. What is Ehe HEX- code of the director th t finds the
o
syng L1007 byte?  3mp 07 /3 Kof B
g@l | 0000
7. As %he (. leaves its monitor loop- how does it know
what subroutine to bDanch to?' S S
o4Yd2 B.@.&,g,, I L
Jﬁ‘)&,x}i _ \,, rv /@)m/u{ & ﬂi/
8. Mhat is memory address 005A used for?
{1k}
)J%Jw\@k [i§:2§;~q TN
9. How does the P.P.U. know that the drlve is "On Cyl-
after ‘segk 1is initia o . \
@A;V IS ? “\ MW '\E %ﬁfmww‘% &M\{W M""‘i“?‘;w‘?ﬂ /j “Q‘"&*’i{*f
| f"‘**"’\., § ‘\}: !
10- At what" memory location does the B.-C- connect sub-

P3035

H.C. WORKSHEET-2

What director is used for reading the address fleld
of the sector?

N

AL S Co-
"‘;w cr i\
W WL‘“’ AP0 .
What Q the dlrector ﬂéﬂ]._ 2000000000,
!’1.29«:»' )&W/f‘ m

What does 1t say to do?
¢3¢&04§.6h91%ﬂﬂ&ﬁ

L ey &¢~é§ giﬁ%

Decode this dlrector' 38008483

routlne start?

WRK-12
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1. During a write operation, what Register is the input to the
checkword generator? A c

2. What is the HEX code loaded into the divide Poly. Register?

Do /@fﬁ < %>C)f;'

3. What is the shift count, loaded into the counter, with
the Initiate Error Correction director for the address f1e1d° '

BT

4. What reglster§ can be gated through mempry address MUX I?

.f/( G 2 / {w‘y{ Ll {77y b {:s_f N il M"‘"&";A

. What'is gated through MUX II? |

N e o X ;‘g . LY
ﬂ/f) ¢ Vvﬁf 7/ Z':) < e L/ Ao/

5. What is a Channgl 9 code @f 00

i C;Jﬁa/ VA fz/ ' /ﬁ Mﬂ/w

6. If the FF at TPl (A05) is clear, what is the source or

destinationng the data Xfer?
{ ¥ .
Whagfﬁ;wgg;(A ) tells direction of Xfer? ,
‘ 7‘_~/\.— %T’j* 'P‘” 7D /’ o '5 F M. . {\2 ,‘C: K
v S ET = FlRoh EAY R R e SIN
7. Under what quitlons wquld the FF at TP1 (A06) set?

Coomirr Lo s ¥ Lp f}mﬁLr), s N:zfl e adhu}

a8 %ij&g ‘
8. How many possible status are available on NIC No. 4 to the B.C?

/3

9. If a director request is belng made to memory, what is the
‘ state of: .
data scanner latch? C;Q&Uv

director scanner latch? /=

processor scanner latch?,/aéa

director request 2 latch? ﬁ@x&b
processor request 2 latch?tﬂl{o

processor request 1FF? é&éﬁ

processor request 3FF? /Qg?f (B26)

'10. Under what conditions would TP27 (B27) equal a logic one’

”?%f L, s wiﬁ%ﬁ & /j /ﬁm 7 vl
q.-‘ Wzti/“"\‘;wié/), j;ﬁ{' )

T,

‘[/
s }‘ ’ J |
/Q*f% yﬁ” ﬂﬁvb) hﬁ“ /«<Kluﬂw%ﬂ C/

i
- P3035 ’ WRK-13



H. C. WORKSHEET - 3 (Continued)

11.
12.

13.

14,

15.

P3035

What %aipe‘jdmilzizs TP8 (B27) clearso
Q/\J
(A26) How many passes down the timing chain will be needed to
increment: :

A. The direftor memory address register?

B. The director buffer input address?
@ G\Qﬁ——aJMM ! ,

When the stop loading FF, TP5 (A26) sets: what FFs will be ,

cleared? I
W AN _‘w' e - V /wfx /,:/
M k T L

What signal (A27) 1n1t1a11y starts the read timing cha:.n'>

ENDREX  STEX

What signal (A27) loads the director output register?

S ¢/FD

WRK-14

0



H. C. WORKSHEET - 4

1. The first director in the director buffer is a support director.
4 “-.* ’
What input pin on the "And" gate at TP24 'is used to
generate RTFE from a channel A/a;?’ function ozxjwll_ .

vbdl/:l

~ 2. With the 6000 controlware, what will be the first director
' loaded into the director buffer after an aptoload i

eI M‘ Wﬁ”}é&
re loaded into the shift

oo ADHO  Sui e

©

B 3 \,‘3
3. On a Write operation, how many Wits
register? - g
: | { —~ é///lé‘ AAeh

4, The JKFF, location 10, by TP3 (B24), will be set by the decode
of a O director.

5. Setting the mark start FF (B22) will _ {is »
counter. (B16)

the delay byte

6. Pisregarding the timing chain, what FFs (B14) will be set if
bit 14 = one, witp a "CO" director?

O
7. With the 6000 Controlware, what conditions will be selected y
the register chip on %12°ﬁ

\\
K\/Q,—é@ ~ i’u,.,,i/b ’> ¥ Of'Q/ Y“%ﬁ/\'@ﬂ\ -
What directo¥ does thls’ jLJR
< 5
8. When will the wrlte checkword data shift enable FF, TPB
? e i -4, .
B13, set? . . - Vosk Do Lo o AN AT JM\ o rp)

AR Y

e

A "‘xv‘\w‘f,yle\» (e {/ ;"\ /\/N‘“g'“ AR \) '/ Qe N / -'Q-—Q/‘f\ d WJ&“\){*«‘C&J

9. How oftengls the bit counter (B16) incremented?

/ AAAAA < ;}rk}\ ,)\)"‘/“ . ;/ C\‘, -
f%hlch RAP dlrector ¥6ads it? A

CoeDV 0 3L ono 13

10. How many outputs of the unit select decoder (C1l2) will equal
a "one" when the H.C. is trying to select a drive?

P3035 WRK-15
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O



T-OH

K-

TERMINATE (PROC. EOP«CC OR H.C. EOROUT)

o

(ODD FMT)

o

PATH=PROC/ co9 cos .
CHAN CONT/ PATH =
CRAN CTERM CON/PRoC. | CC TERM
REPLY TiMING CCTERM
S— 2 > 10 PROC
PULSE T -
UPPER OR c3i c29
cos €29 paTa €28 | OWER FULL : FULL -
(EOP)e INACTIVEe| MODE DELAY ®DATA MODE FuLL | enaBLE | FuLL-1
(EOR) D.M. + 0.S. ENABLE
EOROUT EOR+EOP 250NS INV. FULL AND
—o————) —)&—-» DATA TO
FROM H.C. - PPU
p-ce AN A\ pey REaD | AN AN
eop-c¢ (0DD) FMT
FROM PROC. _—
co9 PATH c29 c28 UPPER c28 c28
PROC/ LOWER
AUTO - CHAN BLOCK INACTIVE FULL CLEAR DATA
LOAD FUNCTION 4+ EOR + DATA | MODE
LATCH EOP MODE {CLR CLR
PULSE ___,( :)
/N AN oROVCR AN
N
€30 c29
INACTIVE FULL
ENABLE
INACTIVE TO PPU CLR
— —D SEE FUNCTION ——{
: SEQUENCE
(FROM COUPLER A &
TO PPU SEQUENCE)
FULL ENABLE SET
c29 c29 c29 c29 c30
GENERAL GENERAL ENABLE CLEAR RESERVE
INACTIVE INACTIVE FUNCTION RESERVED
PULSE 0.S. CLR PULSE | CLR
——> @ - o '
PPU READ AN /A AN







g-OH

auToLoaD FURCTION (04144)

ENTER FROM c3o co9 cos
PAGE | OF CREADY CREADY
FUNCTION SEQ. T0 B.C.
[:>————4$————ﬂ N
TO FUNCTION 4
¢ . SEQ. PAGE 2 -
. TO FIRE INACT. O.S.
co9 co9 co9
CYCLES MASTER FRCEF
0.S. CLEAR @ 60 0.5/
0.S.
——3 *—|
c29 co9 co9
HALT CYCLES M.C. TO
DECODE T0 B.C. B.C.
(24) '("_'1
cos cos c32
HALT HALT CLR. 00
0.s. TO H.C. FROM B.C.
(40)
S e —

c32

CLR.
OUTPUT
CHAN O
REGISTER

BC HAS BEEN
FORCED TO INPUT

cos cos
MC CC 8.C. TO
FROM B.C. CHAN
. PATH

——3 SELECT

'







S e ,

§-OH

B

B e

cos

PROCESSOR

cos

o
T0 C

OUPLER

Q

co9 co9 ' co8
PATH= ~ PATH=
PROC/ CHAN ouT ORDYCH REPLY | TERMINATE | TCRPLY | PROC/CHAN | CREPLY
RDY2 LATCH TIMING CREPLY TO
B.C. OUTRDY % CHAIN % % PROCESSOR
— >
SIGNAL
CLRT 80 NS TAP
NOTE: 16 BITS OF DATA FROM
B.C. ALSO ARRIVE. c28 c28 c28
(PPU READ) :
OUTRDY2 LOAD ODD FMT BUFFUL
LATCH 0.S.
— (8)
CLR
c28 c2s c28
FMT 6 OR 7 [>-—— LOWER DATA LOAD
FULL REGISTER LOWER
v FULL FF ‘):
S cz8 CLR @
FMT s :
§OR7 | LOAD ‘Sb—) @ @\ A
UPPER/ cli/ci2
LOWER
o @ FF DATA
TOGGLES ' ‘ cas REGISTER
FAWAN TorD
I:g UPPER
cl/cre c3i
ENABLE FULL
DATA MUX ENABLE :
@—)- 70 DATA FMT 3 OR 9 LRAC l>__ B.C. DATA
REG. (SEE (SEE COUPLER TO PPU) (16 BITS)
INPUT @
DATA FLOW FMT 0D0e TO COUPLER TO PPU SEQUENCE
CORRECT (ENABLES FULL)






o | o " - Q
COUPLER TO CONTROLLER pPaGE 1OF 2

: c3l
c3t co9 co09 co9
FROM PPU DATA BUFEMP REPLY TCRPLY
TO COUPLER READY TIMING : '
SEQUENCE , CHAIN C
& @ TERMINATE
(80 NS
, : TAP)
c3i co9
(SET)
INHIBIT INPUT
OUTPUT REQUEST
LATCH
(CLEAR
(CLEAR) OUTPUT Zﬁ&
FROM PG. 2 D A
(SET) (CLEAR)
cos
PATH:
CON/ CHAN INPREQ2
co8 co9
H.C. WRITE —-)é OR | DEADMAN
e 4
CLEAR
stenar | | /A (O)—=ear
cos
PATH:= o
CON/CHAN CKPAR2 .
HC CIRPLY
SIGNAL (C08) 4

2

cos cos
| CIREQ

{CLEAR)

CIREQ
TO H.C.

v

(SET)
®






-

FROM PG. | D———?—_;

FORMAT SELECT
AND FRAME COUNT

>

o

=

COUPLER TO CONTROLLER pPAGE 2 OF 2

C3i c3l C3i1
HOLD FC WAIT ENABLE
DATA DECRE-
MENT

AN

cas

CLR
UPPER

cas

CLR
LOWER

c26 :

OUTPUT

——)> TO PG. |

TO PPU TO COUPLER

cli/ci2

DATA
REGISTER

c29
DECRE- CLEAR
MENT ENABLE
FRAME (SET) SEQUENCE PG, 2
COUNTER f—eo—of —"D ENABLES CLEARING
colE, DATA REG. FULL FF.
' (CLR) oo
®__f > cLEAR
UPPER
ENABLE
(SET)
c28 I
PPU
UPPER
FULL
(CLR)
WRITE
& (EVEN)
, FORMAT
c2e6
\)\ (SET) ‘
-0 CLEAR
LOWER
c2s ENABLE
LOWER
FULL (CLR)
(CLR)







UH

c3) ,
c3i €09 co9 c09 cos
— PATH =
FROM PPU DATA BUFEMP RepLY | TERMNATE | tcreLy | PROC/CHAN | cRePLY
TO COUPLER | READY TIMING CREPLY
SEQUENCE ' : CHAIN % % lv1oe8cC
(80 NS
¢l TAP)
(SET) :
INHIBIT
OUTPUT

o
- COUPLER TO B.C.

=)

FROM
PG. 2
cos co9
PATH =
PROC/CHAN | INPREQ2 INPUT
REQUEST
B.C. INPREQ _ LATCH
—
SIGNAL
TCLR
cos
PATH = _____,®
PROC/CHAN | ckPAR2

B.C. cxpmgk
>O—3

SIGNAL

£\

——4—){> T0 PG. 2

coe

CLEAR
DEADMAN
TIMER

L







L=OH

=

COUPLER TO B.C.

. C3l

ENABLE
OUTPUT

——-—4.'» TO PG. |

TO PPU COUPLER
SEQUENCE PG. 2.

ENABLES

CLEARING

DATA REG. FULL FF.

cH/cie

-

(CLR)

DATA
REGISTER

c3 , c3t c3i
DATA DECRE-
[ MENT ‘
c26 .e c29
DECRE - CLEAR
MENT ENABLE
FORMAT SELECT 5 cgﬁﬁggﬁ‘e————djfg;u
AND FRAME COUNT ONE
COUNT
c28
CLEAR
UPPER ' €26
*— ——— o cLear
UPPER
ENABLE
{f} PPU
CLR
c28 WRITE
: (EVEN)
CLEAR FMT 0—‘
LOWER ,)L c26
5 *~— >Or CLEAR
LOWER
Aﬁk ENABLE
CLR
c28 cas L___-_-a
LOWER , UPPER
FULL FuLL
CLR CLR
—

7
®



C



o

=
RECEIVE PPU ACTIVE

THE
FRAME
COUNT IS
DERIVED
FROM
FORMAT
SELECT

BLOCKS
FUNCTION
SEQUENCE
(c30)

AO!
A02 ce7
ACTIVE 6000 TO ACTIVE ACTIVE
ACTIVE TYL FAN IN PULSE
FROM PPU CONVERTER
—————) “--ﬂ?)--* ———aﬁ?———i ————4»———#(:>
JAN cuana | AN | reserveo | /N
—  SELECTED c30
813
A02 c26
FULL LOAD
FRAME
TER
(ENABLE | s 4] COUNTE
SET)
B80S
803 cl/ci c26
FUNCTION CLEAR GENERATE
THE DATA ] CLEAR
REGISTER UPPER &
(CLEAR) #————a LOWER
ca8 c29
ATa | Shsates i oars
MODE ENABLE
o ENABLE SEND |st c29
Larcn PN - FULL SEE DATA
’\,rf 7 ——__>TRANSFERR SEQUENCE BLOCK
- ,. (COUPLER TO PPU) FUNCTION
PPU A FORMAT (0DD) LaToH
READ )<_DATA REG c30
{oogsn)m ) c29 q FULL co09 cos &
NOT C READY ENABLE
ENABLE c30 NICO
FUNCTION BIT 6
N 5 BLOCK FCN 5> STATUS
. SEQUENCE (C30) . T0 B.C.

C READY
TO B.C.






FUNCTION SEQUENCE ?NCI_UDING CONNECT) ©

o~un

AO3
5-11  BO3 ci7 ces4 ggrzc PAGE | OF 3 ci13
8
FUNC. 6000 TO SET ! AFCN (c22) SET CHAN A
FUNCTION Siepet o FF ACCESS
Ul 1 FF's CONV.
FUNCTI ___’__* SELECT
FROM PPU
A & BUSY A:o A:.
x (C24)
CLR co9
'A ENBL®
FUNC. B CONN. A CONN. DEADMAN
CLEAR FF _ o
SET
>—t +
Cc24 o
/A A\ 125 N. 5. _
DELAY
CLR
: f BI3 :
c30 €30 CLR.5.1 AO2 A ENBL
SET
FUNC. AUTOLD TO FULL EQUIP NO.
CODE FF AUTOLD FF , 0.X. (C30)
0414, SET DSEQ. SET] C24
CLEAR
AN AN /\ e

CONN.
CLR

C
B14 LATCH
_ o—a@ Bl2
c24 CLR.5_; AO2
FUNCTION ACTIVE

o ol
A\ /\

I Cc30 . c30 Cc30 €30

Cc30
FUNCTION FUNC. CLEAR I FCTN FTCN FUNCTION
os ATTEMPT ATTEMPT PULSE LATCH

&__.__*o.s. __#__9?’8_51’) __)@

& EQUIP. NO. A | & L @

0.(Cc30) e e
CLR AUTOLD.

CLR
BLOCK FUNC, @
ENABLE FUNC.







viTus

c30

AUTOLOAD

FUNCTION

FUNCTION eSEQUENCE

~ coa

T

PAGE 2 OF 3
~ cos4 c32 c29
SET BIT O B.C. SETS FUNC
NICO TO BIT O OR REPLY
B.C. {OF N®CO
T e

STAT
)

c30 c30

FCTN FCTN

‘ DELAY FF
O BN

AN

co8 Cc30
CKPAR2 INACTIVE
Si6G. 0.8,

£\

FROM

AUTOLD

SEQ.

AN

; 0.8.

NOCO
8IT |
(DISCONNEC

—
>

A CONNECT

Ak

c24
DIS -
CONNECT

2N

T

C30

RESERVED
LATCH

/3

CLR

co9

"

CLEAR

TERMINATE |
LLATCHES

JAVAVY

9

-

CLEAR IN PREQ2
AND OQUTRDY2
LATCHES

JAVA

o






b ETURn

E SET

ca22

FUNCTI

A STATUS
SEQ. FF

ON S

o
EQUENCE PaGE 3 OF 3

—e—3{

CLR. @ I
[‘: c22 ca2
AO1 FULL O.S. FULL
A02 v FAN OUT
PPU TTL —-{>
ACTIVE ACTFIVE CONV '
IN F
LN , /A
/\ AN 2o -
AO| EMPTY CLEAR
AO02 ci7 0.S. 0.5.
PPU TTL —o— -—)@
EMPTY EMPTY CONV :
IN FF
LI S j /A
/&\ A\ o
SET
STATUS
BO7 Al2 BIT 210
IRS INACTIVE
FF XMITTER
\ —> TO PPU
‘ BO4
123 Bl4
 IRS
FAN OUT

ce c22 ci7
FUNC. } CHAN A TTL TO
INACTIVE INACTIVE 6000
S.S. FAN OUT ]Bi2
—3

AO9

(1}

|

—f>

AN

o

BOS

SEE DATA
TO PPU FLOW




C



S1-OH

-2 | =
INPUT TO PPU DATA PATH

AlS
810
BOS
BOS8
co4 LOAD Cit cir Al4
THRU CO7 ) UPPER ci2 FORMAT cis Cié Al3
: SELECTe
. DATA PATH DATA F RAME READ TTL DATA4]
FROM B.C. MUX. SELECT REG. COUNT DATA T0 FULL [XMITTERS
6000 AND T0
16 32 DISSY 12 CONV. i2 FAN-IN | PPU
BITS BITS BITS BITS
FROM
CONTROLLER JAN 2N £\ JAN
LOAD
' LOWER
PATH

SELECT






Bi"UH

844 SYSTEM DA

a

TA PATHS

PROCESSOR
MEMORY
ccl§/ccr
(1s)
4K
18 BIT
WORDS
] r 3
LOCAL | DATA
AUTO STQI/MEMD
LOAD (6) STQ/ J
STH! (16)
L
P
7
7
DATA (MAINT. ONLY)
\
12
t12) cIs/c4s \\‘
—1e * DSU
(16)
HLP COUPLER CONTROLLER

S






o

T

Y

s,Nsq

¥377041LNOD

CLR O

437d4Nn00

vOON

——1 OO&N.

€JIN

OJ1IN

~SET O

%07 00-15 +

SET 4
SEL 3

1

I03 00-15

&
624N SO4N +OIN
© ©
. M.u 1
> 8 ® <| 8
- W | o A~
W [ ] [+ wil <
(4] & [<,] Nl H
1
@
QON omw —¢|Lv
¥0SS3ID0Ud

o

~ 3OV4H3ILINI TINNVHD TVWHON SAS b8

SEL O

dIM

=)






'OUTPUT FROM P

©

PU DATA PATH

;e \JSis

AQO8
AO6 AO7 ci7 LD. Cll
5-3 AO4 5.3 AOS Ccis Cci3 UPPER Cl2
CHAN A
DATA DATA 6000 TO CONN. COUPLER
12 BITS CATCH XFER TTL FAN-IN
FROM | REGISTER REG. CONV. Eg 32 b
—>
6000
CHANNEL BITS
aoa/\ 205/ JAN AN
c22 C30
0012 £Q. NO.
FUNC AND
XLATOR FUNC
co4 [ 3 % XLATOR
cOoSs
FORMAT Cis coé
SELECTe c10 co7
FRAME PATH B
COUNT WRITE SELECT DATA
ASSY/ TO BC

16 MUX.
BITS %
g é TO CONTROLLER

SEL. 2 —)& PATH
, co4 SELECT

THRU CO7
COUPLER | SEL.O STATUS

STATUS I MUX

——> TO. BC VIA NIC







Th\JEA

Q | o | -
COUPLER TO PPU |

\FROM_  DATA MODEe (FROM 8¢ OR_HC
ACTIVE) ©ODD FORMAT O SOUPLE
AO! ' Ist FULL ENABLE
—h02 ci17 ci3 FULL c29 c29
EMPTY FROM PPU———> P75 | FAN IN ENABLE o
(®) | FF. _——’@)
“jt— CHAN. A LR é
SELECTED
CON:&ECT ca2 ci7 A09/BO6 SET 805 , BO7 A2
TTL TO —
6000 EOF FLO FRS X;llj':'.':'-E
CLR ‘ ‘ FULL TO PPU
| A\ A\
Q car caer : c26 8l
EMPTY-1 CLEAR DECREMENT FRS
oS PULSE FRAME AN OUT
COUNTER
@3 ONE COUNT
Ai4
K
3! c28 DATA
LEAR 2 DATA | XMITTERS
0.S. g?EG DATA (i2 BITS) |——3DATA TO PPU
ULL | (SEE DATA FLOW) .
(}-; DATA
(CLR)| REGISTER SET
C31 cos
LOAD UPPER /
LOWER FF
B A

LOWER % NOTE: FMT 3 AND 9 HAVE
FULL 0DD NUMBERS OF
CLR |FF , B.C. OR H.C. WORDS







- —

- > waz

Q@ | S ©

TERMINATE (PPU SENDS INACTIVE)
PAGE |OF 3 ~

©

AOl '
A% cr (S

, 13 RESERVED €30 Nooe ————=&
INACTIVE €000 TO ; INACTIVE INACTIVE ®
_ TTL INACTIVE PULSE DATA MODE
PPU CONVERTER - IN _ + EOR + EOP
—_— 2> : -
INACTIVE : v ‘
SIGNAL

PAGE 2
] AN o3
 BIO S . ' [
o |
o : PPU PAGE 2
‘ c24 , c24 Q-READ oS
: INACTIVE AFCN FORMAT (.9
TRANSFER PULSE :
‘ REGISTER _ ——"(CLR) DISABLE
tesr A =
[ D PAGE 3
OF 3
B12 v
Bl14 ,
AQ2 _ ; ’> PAGE 2
+ ACTIVE . , C30 ' OF 3
_ - RESERVED
(CLR) ' >
i} {CLR) f}
BI2
Bid
808
803
FUNCTION
FF
- .
(CLR) f






P | | .

(-] e
| TERMINATE (PPU SENDS INACTIVE)

PAGE 20F 3
PPER PPU
Qﬁ_ cas C3l wRITE (EVEN) c29 PATH= . cos
c28- cz8 LFULLR FOR:MT_ CON/CHAN

FROM .
PAGE | OF 3 DELAY TERMINATE

DEL WNACTIVE CLEAR
. +EOR+EOP DATA 0.5.
s ‘
250N MODE r
[ ? AN s PULSE
DATA &
»*
LI\
L 3

! EOR-IN

AN

MODE CLR) T ‘ . -
33 c28
3% NOTE: ORDYCH= B.C. OR HC. . OATA -coma%ﬁ.lgaw
‘ OUTPUT READY
CREADY MODE }(DISABLES
DATA
2 "X FER)
co9
TCRPLY
co9 _ PATH:= coe
CON/CHAN |
CTERM CCTERM
CCTERM TO PROC.
TIMING —
co9 CO9 C30
INPREQ 2 l REPLY AUTO LOAD
SET WHEN J _ TIMING FF
BC REQUESTS > S

SET WHEN
BC REQUESTS
OUTPUT

CUTRDY
LATCH

A v cmtton: ok M

INPUT :\- ' CLEAR 3







@ | o © O
| TERMINATE (PPU SENDS INACTlVE) B

PAGE 30F 3
c29 ce8 c3
FROM - STOP STOP. DATA
‘ "“‘E' -’ neAD o READ -~ READY RANSFER
' A ‘ IS DISABLED
} c29 c28 c28
j FULL -2 OUTRDY2 UPPER
| BLOCK : LATCH ‘ FULL
i ey e I

c29

4—

ENABLE cze » .
P | | Loan c29 g29 | c30
t A CLR) | UPPER/LOWER FUNCTION CLEAR ' RESERVE
! = S (CLR)|  ENABLE RESERVED | (CLR)

ALSO ENABLES

' —31 PULSE [—>
: ONE LAST
@ FULL TO PPU
M e -
c29 c29 __c29
DATA GENERAL GENERAL FULL.
MODE INACTIVE INACTIVE ENABLE
AN . cLr)
PPU : _@_ ’ @

READ (0DD)
FORMAT






-.
o
-
82
M

$ R AR

° °© .
AOI ' ‘
202 ci7 ¢ c3i
FULL 6000 TO FuLL RESERVED FULL
TTL FAN IN PULSE
FULL CONVERTER * 3
FROM ?
@
(BYTE o VAN [\ | chana AN TA REG. A
DATA ARRIVES SELECTED DN%T fﬁf,_
ALSO, SEE (CLEAR)
DATA FLOW) v
DATA ) 31
MODE EMPTY
S >
c22 ci7 A09 BOS 807
-.ﬁ
EMPTY TTL TO EDE ELO ERS
FAN OUT 6000 -
@‘?_’ | ¢ SjconverTeR | I )
CHAN A AN /A /A /A
SELECTED
A09
806 AO7
809 A0S
ERS DATA
FAN OUT TRANSFER
‘ REG.
(CLR)
A2
EMPTY
XMITTER
EMPTY
> ' *T0 PPU







- e

. -

©

PPU TO COUPLER

e ———————ee—

e

c28

DATA
REGISTER
FuLL

——2>-8LOCK DATA LOADING

c28 c28
FMT 647 LOAD |(SET = LOWER) UPPER
l oF2 UPPER/LOWER] ] FULL
TooeLe | FE
7~
DATA A |5
| c28 .
] i
LOAD
c28 L5080 iz
FROM LOAD —— DATA
PAGE | OF 2 PULSE ; REGISTER
- ég (SEE DATA
R e 1 flow)
c28
LOAD
LOWER
LOWER
FULL
Ot
FORMAT _
=7 g
CLEAR
c29  ENABLE c29 c29
oM. oF 2 EMPTY CLEAR CLEAR
[ 0.S. 0.S. CLEAR ENFAFBLE

SEE DATA
XFER TO

B8C OR HC
SEQUENCE

C3i
M DATA ENABLE
TRANSFER
READY > 0UT TO HC
. > ORBC
comer |\ |
AND
FRAME COUNT
C30
PRU GENERATE
C READY
EVEN EADY | CREADY
(WRITE) TO PROC.
FORMAT







(-

@

DEADMAN TERMINATE

(=

‘ c24 Co4
coNNecT | co9 , co9 NICO
oy BIT2
S = - BOS DEADMAN : DEADMAN o
FUNCTION , TIMER 365208, ADV. COUNTER D TERM 5| (D.m.sTATUS) |—>TO
INITIATED ‘ : (COUNT = 8) . PROC.
(FROM FUNCTION - ‘
SEQUENCE) : | I
TO PAGE
20F 2
D TERM [:
CLR DEADMAN
"~ TIMER
~ C32 co9
_ " N@CO LOAD WITH
FROM BIT 3=1 ZERO
by LOAD WITH ZERO
A (22)
TCPLY
(CO9)
CKPARZ (B.C) C09
CLEAR
CIRPLY (HC) DEADMAN ~ CLEAR
(33)
MC - CC (B.C.)






Q

DEADMAN

c29 c29
m
OTERM- | DTERM-2
0.s. 0.s.
. -3
c24 c30
BUSY INACTIVE
—eo—>
c2a
INACTIVE
BuSY 1 . T0 PPU
P (SEE FUNCTION
SEQUENCE)
c24
A CONN.
he———
A |
c24
B CONN.
‘_—

o

TERMINATE

TERMINATE
F .

©

- coo

NORMAL

A\

% BLOCKS SETTING

—C29 S - | -
ITERMINATE | CH TERM TERMINATE
TIMING
~ CO9 co9
DTERM CORD «
TERM TERMINATE
———————— : —QDTHE PROC.
(SEE PPU INACTIVE
é TERM. PAGE 2)
c27
MASTER
CLEAR " MASTER
AND MC —-)D CLEAR THE
A COUPLER
c29 C30 PATH: co8
CON/CHAN
HALT 6000 HALT.
DECODE | 1 MC

HALT






-

©

~ CONTROLLER TO COUPLER

Ao

(Q

PATH = : v
CON /CHAN : cos8 — C08 : cOo9 CQO9 m ‘
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10.

COUPLER WORKSHEET-1
What assembly format is used on a autoload operation?

What signals are sent from the coupler to the subsystem
processor upon detection of a uulu{a} function code?

What is the purpose of bit zero on normal input channel

zero?

How does the B.C.. receive the cylinder address following
a seek function?

What effect wiii a P.P.U.v command of 00Lyu have if there
was a address field correctable checkword éP;or?

What operation uses format 4?

How is the data path through the coupler selected?

- Is there-a panity check oh data transferred between the

coupler and B-.(C.

How does the B.C.. move the general status word from core
memory. to the coupler?

‘Mhat’P;P-Uow function word.cohnects the P.P.U.s to the

DT220 Dual Access Coupler?

HdO--Ela






9.

10.

1.

2.

Ly.

15.

COUPLER WORKSHEET-2

What is the purpose of bit zero on normalovtput channel
zero?

What signal gates the 1lb bit data words into the hardware
controller?

When is the signal "Inpreq™ used?
What is the initial frame count with format six?

Wwith format foura frame count of one+ what bits of data
Reg.+ are gated through the write mux?

With a read mux decode of tens'what input pins to board
€15 are used for data? :

‘What is the purpose of the board in Loc. €227

The Deadman Timer = "Terminate™; when the caunter chip
{C09} reaches a count of? : ’

What is the purpose'of normal output channel four?

When the P.P«Ue¢n is output1n91 the data reg. is effectlvely

a b1t register.
. N

Under’what conditions will the latch at TPll {C24} set?
How is the assembly/disassembly code sent to the coupler?
What causes the deadman timer to expire?

what code on pins 2 & 14 of the mux. chip at loc. 33 {CUS}1
will select the path from the H.C.~ to P.P.U.? '

When is the FF at‘TPBL {C28} set?

HOOO-E?
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INSTALLATION AND CHECKOUT

CHANNEL ADAPTER CLOCK TUNING PROCEDURE

1. Refer to the data channel adapter clock diagram in Section 5, and to Figure 2-1,.
All pulse widths should be adjusted to within + 2 nanoseconds unless otherwise
noted. ‘ , .

2. Send a functio'n signal to the channel adapter.

3. Check the relationship between the function signal and the 10MHZ clock. Be certain
that the leading edge of function follows the leading edge of clock by 25 nanoseconds
(5 nanoseconds). If it does not, check the channel ouput to find the source of the
problem. ‘ ‘

4, Check t55 (A11-TP5) and t55 (A11-TP6) to be certain that both leading edges go
high at the same time. If they do not, use one of the following procedures.

‘a. I TP5 goes high after TP6, replace wire between A10-20 and A11-20 with a
longer wire. ' )

b. If TPS goes high before TP6, replace wire between A10-18 to A1¥-17 with a
longer wire. : ’

NOTE .

Seven inches of wire equals 1 nanosecond of delay.

5. Check the function pulse width from A03-TP1. The pulse width should be 88 nano-

~

seconds; if not,use one of the following procedures.

a. If A03-TP1 is low for less than 88 nanoseconds, replace the wire between
A10-3 and A11-14 with a longer wire.

b. If A03-TP1 is low for more than 88 nanoseconds, shorten the wire between
"A10-3 and Al1-14.

c. If A03-TP1 is low for more than 88 nanoseconds, and the wire between A10-3
and A11-14 cannot be shortened, shorten the wire between A10-27 and B14-3.

N N A N N A VO bwm_,w/ N AN = T \Jc\../ o/

6.- Check the pulse width from A11-TP1. This should be 45 nanoseconds wide. If it
is not, change the wire length between A10-4 and A11-10.

- 60416400 E | 7 3-1
™ : ‘ |

- o D-H.0. 3






7. Using T55 (A11-TP5) as a reference, check ©20 (A11-TP3). Adjust the wire length
between A10-19 and A11-18 so that T20 comes up 35 nanoseconds before I55.

8. Using 155 (A11-TP5) as a reference, check 135 (B11-TP2). Adjust the wire length
between A10-2 and Al1-11 so that t35 comes up 20 nanoseconds before t55.

9. Be sure that 120, t35, and 155 are all 25-nanosecond pulses. If they are not, adjust
the length of the following wires. '

20 - B04-14 to A11-13
t35 - A10-23 to A11-16
155 - A10-21 to Al11-15
155 - A10-22 to A11-19 , .

00 00 00 - too | .
1Q MHZ CLK O
Al1-TPI | 55 NS | U5 NS
[}
| s
. [
-FUNCTION _
. Aosfm ;25 | 88 NS |

I - I - R N

120
Al1-TP3

‘ts—?-?-m s -~ [s] [ “ I

Figure 3-1. Clock Tuning Timing Diagram
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COUPLER INTERCHASSIS WIRES

" Table 5-1 lists all signals which are sent between the coupler and the
subsystem processor and between the coupler and the subsystem control
logic, The top of each column indicates the direction of the signal,
The location of the 25-pak and the connector pin number of the origin
and destination are shown. In most cases, the location in the FA719
processor is the same as the location in the FA401/FA402 processor.

In the coupler logic diagrams, all signals listed on this sheet are
enclosed in a rectangle to indicate that they are interchassis signals,
For example, on the logic diagram for the 25-pak at location CO8, this
signal appears as follows:

. A18
WRITE > v

tl="0H1Q
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WRITE/FORMAT CONTROL (C27 ' ' The write mux decode is determined by format and frame count. The format sets a
: o ' count in the frame counter at chassis location C28. As the counter decrements, the

FORMAT SELECTIO-N mux decode changes to enable the assembly procedure.

The processor selects the assembly/disassembly format by sending a code in normal MASTER CLEAR

output channel 0, bits 20-23. The format decode chip at location 24 translates this

code. A function code from the channel automatically selects format 6 (0110). When Any one of the following conditions will master clear the coupler.
the function sequence is complete, the format returns to the previous selection, 1. Applying power to the coupler provides a PWR ON MC

2. Receiving a master clear signal from the channel (CHAN MC) (if the coupler

WRITE MUX DECODE is connected)

The write mux decode bits sent from connector pins B19, B20, B22, and B23 are used 3. Expiration of the deadman timer (DTERM 2)
to control assembly of data during a transfer from the channel. The write mux decode 4. Initiating an autoload sequence
bits form a dynamic code which enables one of several combinations of input bits into

the assembly chips at chassis location C10'and C15.
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REGISTER CONTROL (€:28)

The circuits on this board control the loading of data into the upper and lower data
registers (locations C11 and C12). They determine if the régisters are full or empty,
determine which register should be loaded, control the timmg. and clear the reglsters.
These items are described below.

LOAD

A 1 from pin 8 of the 208 chip at location 44 enables loading data into the data register.
A 1 is caused by one of the following conditions.

1. The coupler receives a function pulse from the PPU.

2. The c.oupler receives a full pulse from the PPU, This indicates that the
PPU has transferred a data byte to the adapter holding register.

3. The coupler receives an output ready signal from the processor or a COREQ
signal from the control logic. Either of these will set the OUTRDY2 latch,
causing pin 4 of the 193 chip at location 42 to go to 0 for 50 nanoseconds when
TP 30 changes from a 1 to a 0, This indicates that the coupler data register
is not full and can receive a data byte from the processor or control logic.

The J/K flip-flop at location 32 determines whether the data byte will be loaded into

the data register upper (C11) or the data register lower (C12). If TP 28 is a 1 when

the load enable comes up, data will be gated into the lower register; if TP9 is a 1,

data will be gated into the upper register. If format 6 or 7 is selected, data is always
gated into the upper register. A 1 to 0 transition at pin 1 of the flip-flop toggles it.

The flip-flop toggles when the coupler is in data mode (TP31 = 1), and one of the following
conditions occurs.

1. The coupler returns an empty to the PPU.
(This is a response to a full signal from the PPU during a PPU to coupler
transfer if the data register is not full and the channel is reserved.)

2, The coupler generates a BUFFUL signal.
(This indicates that the coupler received an output ready signal or an output
data request, and the data register is not full,)

The upper full or lower full flip- flop sets when a data byte is gated into the upper data
reglster (CH) or the lower data register (C12). Thxs occurs when the LOADUPPER or
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The correlation between format, frame count, and clearing the register is shown

below.

Write (From the PPU)

Read (To the PPU)

Clear Upper
Format Count
1] 1
2 1 and 3
4 2
6 1
8 1,3,4,6, and 7

Clear Upper

~ Format

W 3 O W

Data Mode

Count -
3

1
2

1,3,6, and 9

ormat Count
0 1
2 1 and 2 '
4 1
6 --
8 1,2,4,5, and 6

Clear Lower

F.ormat Count
1 1
3 2
5 1
1 1
9 2,5, and 8

The data mode flip-flop sets when the coupler has been reserved by a PPU and the
coupler receives an active pulse from the PPU.
been properly functioned and is ready to transfer data. Data mode flip-flop clears
when coupler receives one of the following signals. .

1.

-~

Inactive from the processor
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This indicates that the coupler has
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CONTROL 0 (C29) CLEAR ENABLE

FULL TO PPU/COUPLER FULL ‘ . A 100-nanosecond pulse from pin 5 of the one-shot at location 42 clears the data
register full flip-flop, This is generated when the decrement signal sets the clear

Full to PPU is the pulse sent through the status and data fan-in (C22) and channel . enable latch if the coupler is not returning an empty to the PPU. If the coupler is

adapter to the PPU to indicate that the coupler has data on the lines for therPPU. v returning an empty to the PPU, a 200-nanosecond pulse from pin 13 of the one-shot at
) . ) a5 dats location 42 disables the clear until the empty has been processed. This allows the data
Full to PPU is generated when the coupler data register is full (that is, has data sent to the channel adapter from the register to stabilize before being cleared out.
available), the format and frame count is correct, and one of the following occurs. . g
1. The coupler receives an empty from the PPU during a read operation. NORMAL TERMINATE .
. tion is disabled; this empties the remaining data from the During a PPU write, the PPU inactive pulse generates a normal terminate which clears
2 ngpéiaie‘;%ei;é?::ers. P ) data mode when the data register is empty. During a PPU read, an EOR from the
) control logic or an EOP from the processor generates a normal terminate pulse which
Coupler full generates an empty signal (at C27) which prevents generation of further clears data mode when the data register is empty.
full-1 pulses until the first one dissipates. Coupler full also generates a clear signal
which decrements the frame counter. ; HALT DECODE
The halt decode signal generates a master clear in the coupler when an autoload is
GENERATE EOP . initiated or when the deadman timer expires.
The end of operation signal is sent to the control logic when the processor sepds an .
inactive (sets bit 22 of NCO 0) signal, when the channel sends an inactive during a BLOCK FCN/ENABLE FUNQTION ‘
PPU data read, or when a PPU write operation is terminated. _ To allow the function timing chain (at C30) to start, the BLOCK FCN signal from con-
nector pin B27 must be a 1, and the enable function signal from A07 must be a 0,
9 CLEAR DATA MODE The enable function signal disables the chain after a read operation has been initiated,
. . , When the read operation has been terminated and cleared, or when a write is initiated,
“ A 0 from connector. pin B12 clears the data mode flip-flop at chassis location C28, this signal goes to a 0 and does not disable the chain.
S This is caused by the termination of a data transfer. When this flip-flop is plear. the : .
coupler cannot transfer data, The 0 from B12 occurs when the data mode flip-flop is The BLOCK FCN signal goes to a 0 when an active sets the latch (indicating that a
D> set, and the coupler receives one of the following signals. function has been sent). The latch must be cleared to allow the next function to be

£ the PPU processed. The latch is cleared by one of the following:
1. Inactive from the

’ ’ : 1. Master clear
|9 2. EOP-CC from the processor
o

. 2, An EOP from the processor
3. EOR-IN from the control logic

3. An inactive (bit 2! of NCO 0) from the processor

. ABLE READ
STOP READ/DIS 4. Clearing coupler data mode by terminating an operation in any way

A read operation (odd format) is stopped when the signal from connector pin B04 goes
to a 0. This is caused by one of the following conditions.

1. PPU sends an inactive to the coupler

2. Processor ‘sendsran inactive to the coupler

3. The coupler receives a master clear

Stop Read clears the data mode flip-flop at Cc28.

A 0 from A20 is caused By an inactive from the PPU. This signal initiates a terminate
sequence, and disables a read operation.
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