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Introduction

Schedule Summary
Lunch

.Requirements/Compliance Summary

AN/UYK-43

.PRELIMINARY DESIGN REVIEW

27 APRIL 1981

Time

11:00 — 11:15
11:15-11:30
11:30 - 12:30
12:30— .1”:30

Team

All

All

All

Place ~ Person Responsible -

308-310
308-310
308-310
308-310

4 F

Wood
O’Gara

Bergeman

ozt -

N t s I S

: Mechanical Packaging Overview 1:30 — 2:00 Al -308-310 sYOQOS’?_iﬂski 3
Architecture Overview 2:00- 2:30 Al -308-310 Bergeman ‘
| Men Machine Interface 2:30— 330 Al 308-310 Mastranadi
|  Software Development Overview 3:30— 4:30 Al 308-310  Collart {
IBM 1 ;
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Topic 1 +:30 Fimeo Atf"di“fuém

4 AT SRR |
UM&’Q gl Ds{am 3800 '$9:30 Hardware

3453

- Iisiﬁ; Extensions Navy (Discussions) 1’8400 - 8:30 So?tware

!\&)L i

[EY AR

SDEX/Cgmcpon Program 19380 319:30 *§6PMare
_NDRO Programs ' 10:30:s 11:30 Soféiare

L obie

Fault Tolerant Design Philosophy 11:30 - 12:30 All

§ Lunch ' 12:30,11 1100 (e —

b g

BUET NI BA DL

VAR

IEM 2

ST

MEI G

‘» ISA %*’%5%’\?’9&%' BM (Discussions) - 83304“9130 “éoftware |

e

E*“lace

* 308-310
A
324"
3&1:24.) i

‘? S
324

334"
308-310
308-310

: ;Uii\g{;‘.i

JH

Person Responslble

?&‘n

Yogodzmsku '

patget
Bergeman

I T
Bergeman

g)mume.m
Barker
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Bergeman
Bergeman
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Emulation Validation Program

| RYAR A

Tactical Computer Program

IEM

LHE WIAVEL pEZie HEAL

&

AN/UYK-43

PRELIMINARY DESIGN REVIEW

28 APRIL 1981 (PM)

KR Tt
.. Time ;.
1:00'~ 3400
3:0044:00 20
1 :if—)é?‘l‘l-'&ﬁﬁ By
3:00% 3:30
3:30 - 4:30
4:30 — 5:00

\:

“Team’

Hardware

Hardware

RN

Systéem

SVSter‘r‘\s

Syste’ms*‘ ‘

Software

PRVINCE T gl 1P 3 I .

VIIRE d\ <i>

3

Place

BT

H PRy
Person, Responslble

306-310
A1
308-310

459
Exec 2
RO

Exec2‘h.'

Exec 22“

' Exec 2

"'_la s
Donegan
B(f"x-f;t,‘i.!:t
Latvala
Fe RIS d R
&
Barker
S B
Barker .
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quic;m' e it N Time> - :0¢ Team

Power Systent X < =i 8:00 —410:00"" ! Hardware

Tethriology Infusion 8:30 -3'19:00 * -U Special **
Petfotanice Mohitor, Program Debug Aids 8:00 - '9!303 'O gystem’s’

EmilatiohiVigre Progamis’ 1w i 9uiiit 9,30 4111005 Software

Computer interconnection System Design 10:00 — 11:30¢  Hardware:

Reliability/Maintainability 9:30 - 12:00 Special

AN/UYK-43 Project Library 11:30 - 12:00 : ' “Systems

' Lunch Lio.t 12:00= 1:00 —

Vi N3

Place: ;v

308-310
3*29 310
3247 10
3247310
308310
322
308-310
308-310
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Special
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Hardware Schedule Status

Software Team Status

Team Summaries
EMC/EMP
Technology Infusion
R&M

Parts Control

AN/UYK-43

PRELIMINARY DESIGN REVIEW

01 MAY 1981

Time

8:00 - 8:30
8:30- 9:00

9:00 - 9:30
9:30 - 10:00
10:00 — 11:00
11:00 - 11:30
11:30 — 12:00

Team

Place

308-310
308-310

308-310
308-310
308-310
308-310
308-310

Person Responsible

DeSantis

Collart

Kearney
Annis
Bobrowski

Dickinson
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13 Foeg 395

SCHEDULE CONTAINMENT PLAN AT SDR
e All LRUS within Functional Modules have been prioritized to insure that
proper emphasis is placed on that page required first, ..« ., . ow

e DCP/CCL — a breadboard driver page has been built by engmeermg to
insure start of Functional Module Test on schedule.

e 10C - multi wire test Backpanel js in process and will be available to
start Functional Module Test on Schedule,

e |0A and CIS Functional Module Test is currently projected approximately
9 weeks early through the use of a Multiwire Test Backpanel St

IEM 12 4968-342
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SCHEDULE CONTAINMENT PLAN AT PDR

IBM

All LRUS within Functional Modules have been prioritized to insure that
proper emphasis is placed on that page required first.

DCP/CCL — a breadboard driver page has been built by engineering to
insure start of Functional Module Test (FMT) on schedule,

CPU/10C — Test fixtures have been built to start initial page test without
backpanel. _

IOA—Functional Module Test is currently projected approximately 8 weeks -

early through the use of a Multiwire Test Backpanel.

CIS—FMT is being rescheduled and will be made available to meet system
integration requirements.

MEM/BUSS — Test fixtures have been built to start mmal page test with-
outbackpanel . . S S L gy

13

4968-342
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FUNCTIONAL MODULE TEST SUMMARY

Plan PDR Outlook
Module Start BLD | Avail. for FMT | Start BLD | Avail. for FMT | A Wks
DCP/CCL | 3/26/81 4/23/81 3/20/81 4/24/81 -
loc 5/1/81 6/4/81 6/5/81 7/3/81 +4
CcPU 6/22/81 7/24/81 5/29/81 6/26/81 -4
cis 9/16/81 10/16/81 11/6/81 12/4/81 +6
I0A 9/16/81 10116/81 | 7/24/81 8/21/81 -8
MEM 6/12/81 7/12/81 6/26/81 7/24/81 +2

14
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REQUIREMENTS/COMPLIANCE SUMMARY
¢ Performance
e Mission Requirements
¢ Purchase Description Miscellaneous

e MIL-Standards
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PERFORMANCE COMPLIANCE

Parameter

cPU

CPU throughput
Core alone
Core w/SCM
SCM
CACHE
(o 1

CPU IET
Interrupt response
Memory contention

Purchase description
requirements

1.5 x AN/UYK-7

3.0 x
45 x
1.0x
< AN/UYK-7
< AN/UYK-7

Contention resolution
does not limit performance

Design projections

1.9 x AN/UYK-7
3.1x
3.1x
4.7 x
12 x

< AN/UYK-7
TBD

Contention resolution
overlapped with storage access

l_{g
Aggregate throughput
I0OC IET

Channel throughput

Type J throughput

3 m words/sec
< AN/UYK-7

Max allowed by interface
specifications

500 K words/sec

4 m words/sec

< AN/UYK-7
Instruction execution
overlapped with data transfer

Max

500 K words/sec

i
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PERFORMANCE DATA (Continued)
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MISSION REQUIREMENT COMPLIANCE

£

Purchase . .
description Projected design
Parameter requirements Core SCM
R (2000 hours) for Aendl |  0.720 0.807 | 0811
B encl 0.720 0.885 0.891
A (0) for A encl 0.90
B encl © 0.90
MTBF (hours) A encl 6000 9,348 9,517
B encl 6000 16,335 17,329
MTTF (hours) A enc! 2400 2,407 2,900
B encl 1050 1,154 1,378
Fault isolation
To: 3 LRUs 98% 98% 98%
2LRUs } A&Bencl 95% 95% 95%
1LRU 90% 90% 90%
IEx 26 5065-5
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MAINTENANCE CONCERNS

e Basic Maintenance Action

e |OC/IOA Bus Fault Group

IS , 5065-4
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I0C/I0OA BUS FAULTS

e Concern: Failure Mechanisms which Disable the Bus and which
Cannot be Readily Isolated

— Stuck bus due to a failed tra.nsceiver shorting the bus to ground
— Corrupted bus due to a transceiver being erroneously enabled

e Probable Incidence:
— Each I0A 0.02665 failures per 108 hours

— Each 10C 0.1933 failures per 108 hours

28
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SIGNIFICANCE OFQ I0C/I0OA BUS FAULTS

A Enclosure B Enclosure
Population 10C + 24 I0A 2 (10C + 32 10A)
Failures/108 Hours 0.8329 _ 2 (1.0461)
% of “Box’’ Failure Rate 0.110% 0.113%
Expected Incidents
Per Box Per Year 0.005 0.0125
Per Box Per 20 Years 0.1 0.25

29 5065-4-2




ON-LINE IOA REPLACEMENT

e Current Approach Calls for Quiescing the IOC/IOA for Repair
e No Electrical Problems Involved in Pulling/Plugging a Hot IOA
® Quiescing Avoids the Possibility of Bus Perturbations

e Electronic Quiescing of Individual 10A’s to Allow Safe On-Line
Repair was not implemented in the EDM’s Because:

— Cost of different drivers and electronic switching was not
justified in light of

— Limited value of on-line 1/0O repair to system MTBF

— Observation that a high availability/fault tolerant system
provides redundant I0OC/IO0A’s, and that, if IO repair is normal,
it is very unlikely that the redundant I0OC/IOA would contain
a fault and be unable to cover for the IOC/IOA to be
quiesced and repaired.

IEM 30

5065-4-3




OVERALL PURCHASE DESCRIPTION COMPLIANCE

COMPLY WITH P.D. IN ALL AREAS EXCEPT:

o Weight P.D. Project Design
A Encl 500 Ibs 569 Ibs
B Encl 750 Ibs 1071 Ibs
e ISA Growth P.D. Project Design
(Spare o 40% Spare
Microstructure ISA Microstore
for Maintenance 31% Total*

20% ISA + Maintenance {  Spare Locations
Microstore for
ISA Extensions

*Does not include 1024 words of read/write diagnostic microstore

1]
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5065-7
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MIL-STD DEVIATIONS
@ 64K Dynamic RAM
e MIL-E-16400

— Line Width
— Conformal Coat Thickness
— Non-Standard Parts

32
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MECHANICAL PACKAGING OVERVIEW
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A" ENCLOSURE

Blowers

[0

“B"” ENCLOSURE

p/cp

1/0 Connectors
On Rear Surface

Air Inlet (2)

/Air/EMl Filter

Al T
Memory “ \\ | “mll““ -1 o ’
\ \ TR
| Lt — e —F
Memory ~ ﬂ\\ ; | —cry Modules
Busing “‘ | Power
s d\“\\ N ::ﬁm!t:oning
==
/ \\!; g:(::i_s
' \ e
\ ontro
Gate Blowers 7 Modules
LRU SUMMARY e l / |
Logic LRU 70 _ S
Memory 10
Power Reg. 12 LRU SUMMARY
Fans 4 Logic LRU 141
External Conn (Max) 69 Memory 20
Power Reg. 21
Fans 10
External Conn (Max) 148
EE%—E 34 5065-6-2
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PROGRESS

® Mechanical Design |s Hardened

Unit design Iayoutsv with exception of ROCU are complete
Engineering drawings for the following have been/or are presently
being released

- LRU frames and assemblies

- Backpanel MIBS, support plates and assemblies

- Wiring harnesses '

- Power supply regulators and converters

- D/CP drawing package released

- A Enclosure — air structure and chassis released

-~ B Enclosure — air structure and chassis released

35
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TECHNICAL CONSIDERATIONS

e IBM Owego Standard MCS Technology Used In LRUs Provides Previously
Qualified Hardware for AN/UYK-43

e Liquid Cooled Design Utilizes Pure Conduction to Cold Plate. No Fans
Required In This Design. Enhances Reliability and Acoustic Requirement.

® Design Has Been Continually Monitored by Personnel from Relevant Support
Functions, i.e., Environmental, Maintainability, EMI/EMC, Manufacturing
Engineering, Safety, etc.

e Potential Risk Areas Listed Below Have Been Evaluated or Tested:
— LRUs subjected to previously untested MIL-S-901 shock requirements
— Display panel subjected to shock and vibe
— Door latch mechanism — mockup

— Large size mem/mem bus backpanel processed through standard
production line to verify producibility with existing processes

— Rough mockups of enclosures built to aid routing of wiring harnesses
and analyze air flow characteristics

— Simulated structure fabrication to verify weld technique.
— Blowers tested to determine airborne and structureborne noise levels

36 5065-6-4
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DESIGN VERSUS P.D.

e Design Complies With P.D. To Greatest Extent Possible

e Configurability — Computer family members may be configurable at time
of manufacture with a range of Functional modules as specified in P.D.

e Maintainability — All maintainability criteria except front removal of CPU
and 10A backpanels has been achieved

e Environmental Requirements — All imposed environmental requirements
have been considered with every effort made to meet or exceed those
requirements

e Installation — Overall size, mounting criteria, and connector locations have

been attained. Shock and vibration tolerant enclosure plus a thermally
efficient conductive design drives unit weight over P.D. limits.

37 ' 5065-6-5
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PHYSICAL INTERFACE

¢ Computer Can Be Configured at Time of Manufacture To Accept any Power
Source |dentified in the P.D.

e All Connectors, IOA Channel/Connector Reconfiguration, and Connector
Locations are as Specified in the P.D. Visible Connector Reference
Designations on the Enclosure Will Provide Ease of Installation.

- e D/CPs Mounted Above the A Enclosure, in the B Enclosure and/or 30 Cable
Feet Away from either Enclosure Will Provide the Man/Machine Interface

e A Bulkhead Mountable ROCU up to 150 Cable Feet from the Computer
May Be Connected to either Family Member to Monitor and Control any
Computer Configuration.

e The D/CP and ROCU Are Visible to and Operable by the Computer Operator
when in the Normal Operating Condition Without Removal of Panels or
Opening Doors :

38
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ARCHITECTURE OVERVIEW
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ISA STATUS
e Preliminary ECP Submitted 4/14
e Awaiting Névy Feedback Before Formal Submittal

e ECP, Once Accepted, Will Be Merged with AN/UYK-7 ISA Spec to Become
Formal AN/UYK-43 ISA Spec

iEx 40

5065-117
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SIGNIFICANT CLARIFICATIONS

COMPATIBILITY MODE
— ASR Bits 31, 30 modified only byexplicit instruction
— Polarity of 31, 30 might be reconsidered

— Transitions between modes, except (43 exec, 43 task) and (43 exec, 7 task)
should be done only in very restricted circumstances

— In AN/UYK-7 mode base registers are written as 18 bits with zero fill and
read as 18 bits with zero fill

CIS INTERRUPT ROUTING

— 10C interrupts to an initiator are also sent to the CPU whose system ID is
paired with the initiator's

NESTED MACHINE CHECKS

— Integrity critical errors which cannot be handled by software will cause
the CPU to stop

ULTRA FORMAT
— Additional |0C format is required for opcodes 30-33 & 70

41 5065-118




PREVIOUS AGREEMENTS

REGISTER STATE
— At most one bit may be set in present (ASR 19-16) or target (ASR 29-26)
— TBD response to an attempt to set more than one bit

CIS INTERRUPT CONTROL REGISTER
— Deleted

INSTRUCTION- LOAD INDEX & JUMP
— Deleted

AN/UYK-7 IDIOSYNCRACIES (INCLUDING ECP’s)
— lrrational privileged instructions are not found in 43

— Floating point in 43 matches AN/UYK-7 ISA (PRE- ECP), also
prenormalizes for MPY & DIV (ECP’s 2, 5, 7)

— No shift count funny in 43 (ECP 1)
— No SPR 16, ASR 9 funny in 43 (ECP 4)
— No character/indirect funny in 43 (ECP 6)

— TBD whether critical ASR elements should be modifiahle through
manipulating DSW's

42
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POTENTIAL ISSUES

OPCODE ASSIGNMENTS
BREAKPOINT
— Addresses (& readability)
— AN/UYK-7 compatibility
— Control register format
HYPERBOLICS
— Recommend deletion
STACK INSTRUCTIONS
— Recommend indirection be deleted
— Deserve to be revisited to improve flexibility
P-HISTORY
— Original definition, including interrupt bit
— Read not POP -
I0C ADDRESSING

— Format Il Y field should be same
18 - bit length as format 1

43/44 5065-120
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MAN MACHINE INTERFACE

Agenda for PDR

e PDR ROCU
_ e PDRP/TP
e D/CP & Common Control Logic Status Update

e Respond to SDR Action Item List

5065-121




REMOTE OPERATOR CONTROL UNIT

46 4968-315
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ROCU OVERVIEW

Requirements

o ROCU General Description

— One ROCU as an Ordering Option

— ROCU Must be Accessible to Operator

— Monitors and Controls any Computer Configuration
— Located up to 150 Cable Feet From Computer

— Powered by Computer

e ROCU Functions

— Implement at Least the Functions of UYK-7 ROCU
— Can Select Which CPU to Control
— Will not Affect Computer Until Enabled by D/CP

o ROCU Performance

— Continuous Display of:
a) Power Status
b) Operating Mode
c) Fault Status
d) Control Status

e ROCU Maintainability

— Repairable On-line

— No Computer Resources Needed for Diagnosis
— MTTR < 0.25 Hours

— Maximum Repair Time < 1 Hour at 95%

= 47

IBM Design
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ROCU ENCLOSURE STATUS —— oL
(LEAR LlHP Dl"

et R LOGIC FAULT QYER fEB BATTLE HDW PGRM  PWR

ENABLE FLT CLEAR gl sHORT FLT FLT  FLT ‘. Q

"9 0 00)| 00600000
OFF
— (CPU O PROCESSOR CPU 1
‘ STATUS CONTROL
STOP 4 STOP S5 STOP &6 STOP 7

§BEY |z, | [6TED
OFF@ @ @

r-— CPU l———" @ OFF@ @ @
JUMP 1 JUMP 2 JUMP 3 RUN sToP CPO 1 JUMP 1 JUMP 2 JUMP 3
DO O | ©0

m@ O O
BOOTSTRAP AUTO AUTO START STOP ggggkz BOOTSTRAP AUTO AUTO
1 RECOVERY START 1 RECOVERY START

2 MANUAL

MANUAL 2 MANUVAL MANUAL
£58372 5065-122
48
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INDICATOR DESCRIPTION

ROCU Enable Lamp — Indicates a D/CP has Enabled the ROCU

Hardware Fault Lamp — Indicates .an Enclosure Hardware Fault

Program Fault Lamp — Indicates an Enclosure Program Fault

Run Lamp — Indicates the Corresponding Processor is in its Run Mode

Stop Lamp — Indicates the Corresponding Processor has Stopped

Pwr Fit Lamp — Indicates a Power Fault has been Detected

Over Temp Lamp — Indicates an Over-Temperature Condition has been Detected

Battle Short Lamp — Indicates the Over-Temperature Protection Interlocks have
been Bypassed :

Alarm Disable Lamp — Indicates the Audible Alarm has been Disabled

ROCU Logic FLT Lamp — Indicates a Hardware Logic Fault has been Detected
Within the ROCU

Stop Lamps (8) — Indicate Corresponding CPU has Executed the Corresponding
Stop Instruction and Stopped

49 4968-325
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SWITCH FUNCTION DESCRIPTION

e CPUO/CPU1 Switch — Selects Which Processor the ROCU Will Control
e Lamp Test Pushbutton — Lights all Lamps on the ROCU to Their Full Intensity

e ROCU Fault Clear Pushbutton — Clears the Panel Logic Fault Lamp and
Re-initializes the ROCU

e Run Pushbutton — Causes the Selected Processor to be Sent a Start Command
e Stop Pushbutton — Causes a Halt Command to be Sent to the Selected Processor

o Master Clear Pushbutton — Causes the CCL to Issue Reset Commands to all
Functional Modules

o Module Clear Pushbutton — Causes a Reset Command to be Sent to the
Selected Processor

e Stop 5, 6, 7 Switches (Two Sets) — Causes Corresponding Stops to Occur Under
Program Control in the Corresponding CPU

e Jump 1, 2, 3 Switches (Two Sets) — Causes Corresponding Jump to Occur in
Corresponding CPU Under Program Control.

e Bootstrap 0, 1, 2 Switches (Two) — For Each CPU, Selects NDRO Entrance
Address \

%0 4968-326
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SWITCH FUNCTION DESCRIPTION (Con't)

e Auto Recovery/Neutral/Manual Switches (Two) — For Each CPU: — Causes NDRO
Automatic Entry or NDRO Access when Start is Depressed in Manual Mode or
Class |1 Fault Interrupt Entrance when in Neutral Position

e Auto Start/Manual — Switches (Two) — For Each CPU: — Allows Automatic Start of
Computer or in Manual Delays Start of Computer Until Start Pushbutton is Depressed

e Panel Dimming — Varies Intensity of Lighted Indicators

51 , 4968-327
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ROCU PACKAGING

e 9 Inch Page
e Total IC Components: 84
— 67 LSTTL IC’s
— 5 High Power Lamp Drivers
— 4 PROMS (32 x 8 Bits Each)
— 2 Fairchild Fast IC's
— 1 Universal Synchronous/Asynchronous Receiver Transmitter
— 1 Oscillator 1.C.
— 1Timer I.C.

e 32 Discrete Components
e 16 Decoupling Capacitors for +5 Volts
o 2 Decoupling Capacitors for -5 Volts

, Typical Maximum
@ Input Power = 14.60 Watts 20.44 Watts
| Logic = 8.72 Watts 8.72 Watts
Lamps = 1.80 Watts '6.00 Watts
. Regulator = 4.08Watts 5.72 Watts
BM 52 5065-123

\\.

)




ROCU LOGIC

Switches

Lamp test
- - Brighting control

Address - o Control
generation store
544 ‘
Decoding
and
partty
checking
Reset | ! Clock
logic Latch |je—] generation
T ]
Timer : 1
] j 1
—4 Condition D .
esolvi river
~m reso ;mg__- — USART |aof 01 .
Counter | - receiver
)|
]
Latches
1 and T ]
multiplexed Register
i " L L T
) amp amp o
Error Command Latch drivers Lamps
detector detection .
| T I .
53

4968-319




ROCU BUILT-IN-TEST

e Parity Check on Control Store

Internal Data Wrap Test

e CCL Controlled Wrap Test

Detected Error Indicated on Panel

Operator Initiated Retry

ROCU Operation is Stopped Following a Detected Error

Parity, Framing and Overrun Errors Detected on RS449 Interface

IBM 54 4968-320
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ROCU-PSL INTERFACE

e EIA RS449

e Compatible with EIA RS232

e Unbalanced Voltage — EIA RS423

e Serial Data

e Data Rate 9600 BAUD -

e Checking of Parity and Framing and Overrun Errors
e Capable of Driving up to 200 ft. of Cable

e® Three Recognized Commands

— Status Command — Start of Status Message
— Switch Request — Request of Switch Data from ROCU
— Wrap Test — Start of Data Wrap to ROCU -

e Detected Errors Cause Remainder of Transmission to be Ignored

55




ROCU-PSL INTERFACE SIGNALS

'ROCU Transmit Data |

]
Q
Q
c

_ROCU Signal Return |

' ROCU Request to Sent |

' ROCU Signal Return |

' ROCU Data Terminal Ready '

D D D

'ROCU Signal Return |

D D ¢

' ROCU Receive Data

' PSL Signal Return

'ROCU Clear to Send |

' PSL Signal Return i

. ROCU Data Set Ready |

'PSL Signal Return |

D D D

-
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FUNCTIONAL COMPARISON

Power Fault Indicator Provided
Program Fault Indicator Provided
Hardware Fault Indicator Provided
Program Stops Indicators Provided
Processor Running Indicator Provided
Unit On Line Indicator Provided
Indicator Test Provided
Program Stops Controls Provided
Program Jump Controls Provided
Unit On Line Control : Provided

Bootstrap 1, 0, 2 Control Provided

Auto Recovery/Manual Control Provided
Stop Control Provided
Start Control Provided
Master Clear Control Provided
Over Temp Indicator Provided
Power On Indicator Provided

Battle Short Activated Indicator
Panel Logic Fault Indicator
Overtemp Alarm Disabled Indicator
Panel Dim Control

CPU Select Control

Auto Start/Manual Control

Module Clear Control

ROCU Error Clear Control

57
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PTP OVERVIEW

P/TP Requirements

e P/TP Genéral Description

— Implements all Power and Temperature Functions
of the AN/UYK-7 Operator Panel

e P/TP Functions
— Continuous Display of:
- Power Status

IBM Design

Met

Met

- Temperature Status

Met

— Battle Short Switch

Met

— Audible Alarm

Met

— Audible Alarm Disable
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TABLE I. P/TP PANEL DEFINITION

e Power Available Indicator — At the time the circuit breakers are activated
this indicator lights. It is a green light indicating a go ahead condition.

e Main Power Push Button and Indicator — After the circuit breakers have
been activated the main power PB can then be activated. In so doing, the
main power indicator will become lighted. It is a white light providing a
functional indication.

e D.C. Power Switch(es) and Indicator(s) — This switch(es) is a lever-locked
toggle which under normal operating conditions is used by the operator to
energize the coil of the contractor which supplies power to the input power
conditioners. The indicator(s) is white providing a functional indication.

e Power Module Switches and Fault Indicators — These switches are always
kept in their active position up or on. Their purpose is to inhibit the output
power only. They do not remove the input power. This is done inside the
cabinet prior to removal. The indicator only indicates if there is a serious
fault. The indicator is red for power fault or malfunction.

e 28V Converter Switches and Fault Indicators — These switches and indicators
operate the same as do the power module switches and indicators.

61 4968-332




TABLE | (Continued)

o Horn Disable Switch and Overtemp Indicator — The horn disable switch is used

to disable the audible alarm. In conjunction with the horn is an overtemp indi-

cator. When first stage overtemperature occurs, the indicator flashes until the
operator disables the horn. The indicator then glows continuously while over-
temp persists. At second stage of overtemperature, the indicator glows continu-
ously even after automatic power shut down. The overtemp indicator is red
indicating a malfunction or failure condition.

e Battle Short Switch — This switch is a lever-locked toggle that, when enabled,
overrides the second stage overtemp power drop out sensors, the D.C. power
switches, the interlocks, and turns on the interlock override indicator.

@ Horn Test Push Button — Used to check the presence of the horn.

e Lamp Test Push Button — Used to check indicator lamps.

e Cooling System Fault Indicator — Used to report a fault in the cooling system.
This is a red indicator indicating a failure condition.

e ETI — Counts enclosure power-on time.

62 5065-126
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P/TP BLOCK DIAGRAM

‘Lamp Driver

Outputs to Indicators

P/TP

N2

—>L

Logic Assembly

o Lamp Drivers

Front Panel

to Logic

o Switches
o Indicators

o ETI

P/TP Front Panel

o Overtemp Horn

28 Volts

Switch Closures

o Fault & Signal Pullups DC
o Status Signals to PSL Power 28 Volts
o Over Temp Horn and Indicator Ctl. 4501 Supply <'1:‘_‘

, Input Input
Fault Signals Power Power

o Fault Signals from

'} Switch Closures to P.S.’s>

: Power Supplies
o “On/Off’’ Switch Closures
to Power Supplies
o Status Bits to PSL

5065-127
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POWER/TEMPERATURE PANEL (P/TP) HARDWARE/POWER CHARACTERISTICS

“A"” PANEL

“B" PANEL

*Common P, C. Board Qty — 1 (2.76" x 8.12")

*Common P. C. Board Qty. — 1 (2.76"' x 8.12")

e 30 Flatpacks o 30 Flatpacks
e 1 Dip Timer e 1 Dip Timer
e 26 Idling Resistors ® 26 Idling Resistors
e 1to55V Relay e 1to55V Relay
Power Power
P. C. Board Logic @ 5V 5.48W P. C. Board Logic @ 5V 5.48W
17 Lamps @ 5V (Lamp Test) 9.90W 26 Lamps @ 5V (Lamp Test) 15.50W
15.38W 20.98W
2 Lamps @ 28V 2.24W 3 Lamps @ 28V  3.36W
1 Horn @ 28V 1.68W 1 Horn @ 28V 1.68W
3.92w 3.92w 5.04W 5.04W
Total 19.30W Total 26.02W
*Note: P. C. Board Assembly is same for both A and B Panels,
TELS 64
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D/CP CHANGES SINCE PDR
e Addition of Jump-Stop Toggles as Discretes on D/CP
e |IPL Function Pushbutton Deleted
e Enter Function Pushbutton Changed to Lighted Pushbutton Position
e Two New Functions Added to Run Control/Disable Pushbutton
Field to Support Enclosure Fault Isolation Procedures:

— Bypass Test

— Execute Test

e Switch Protection Provisions Added for “‘Start’’ ““Masterclear”
Pushbuttons and all ““Operational Toggles”

65 5065-129
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OVERVIEW

SIMPLIFIED MAINTENANCE APPROACH

® Based on SDR Discussions IBM has Configured. a Simplified Maintenance Procedure
® Two Functions Added to D/CP Panel
® Execute Test Pushbutton
® Bypass Test Pushbutton
® Enclosure Self Test Callup Available at any Time
® Procedure is Interactive

e Expanded Capability Using Mode 600 Function is Still Retained

67
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Execute Test ——

Bypass Test ——

Depressing this Pushbutton Causes 1 of the Following to Occur

® Directs FTRM to Execute the Fault Isolation Routine Associated
with the Identified Failure.

® Will Prompt Operator for an Additional Response if no Failure
Currently Exist

Depressing this Pushbutton the Following to Occur

® Causes FTRM to Abort the Test Procedure that is in Process and
Places the Related Failed FM at the Bottom of the Failed FM
List and Displays the Next Failed Module IF Another Exist

68 5065-130-2
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TYPICAL D/CP DISPLAY

e Shows Resource Status

— Fully operational “B" enclosure

— No failures
01 CPUO Active 10CO Active BCUA Active REI Active
02 CPU1 Active 10C1 Active BUCB Active DMI Active

03 MMO Active MM1 Active MM2 Active MM3 Active MM4 Active

04 MM5 Active MMG6 Active MM7 Active MM8 Stndby  MM9 Stndby
05

06
07 Mode Operational
08
09
10
1

69
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MAINTENANCE PROCEDURE FOR LOGIC FAULT

e D/CP Status Indicates FHM Failed

e Depress EXEC TEST on D/CP

e Observe D/CP Display — LRU Callouts

e Power Down FHM — Toggle Switch on P/TP
e Remove Indicated LRU

e Replace with Spare LRU

e Power Up FHM —

e Depress EXEC TEST

T=ES 70
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AUTOMATED MAINTENANCE PROCEDURE
e D/CP Display When Fault Has Occurred
— System has been automatically reconfigured
e Shows Resource Status
. A. Example
— ""B" enclosure operational, reduced capability
— 10C1 failed
01 CPUD ACTIVE [} I0OC0 ACTIVE BCUA ACTIVE REI ACTIVE '
02 CPULl ACTIVE 10CcL [ BCUB ACTIVE  DMI ACTIVE
03 MMO ACTIVE MM1 ACTIVE MM2 ACTIVE MM3 ACTIVE MM4 ACTIVE
04 MHM5 ACTIVE MM6 ACTIVE MM7 ACTIVE MM8 STNDBY MM9 STNDBY
05
06 . .
07 MODE DEGRADED 01 UNITS HAVE FAILED.
08 10C1 FAILED
09
10
11 TO REPAIR.
DS A
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AUTOMATED MAINTENANCE PROCEDURE (Continued)

o1
n2
03
04
05
0%
07
03
09
10
11

B. The operator depresses the EXEC TEST pushbutton which causes the D/CP to
indicate on the display that fault is being diagnosed.

0 1 2 . 3 4 5 6
1234567890l23456789012345678901234567890123656789012345678901234

cPUO ACTIVE [i§ I0OCO0 ACTIVE ~ BCUA ACTIVE REI ACTIVE
CPU1 ACTIVE: 10C1 [Faiinsh) BCUB ACTIVE DMI ACTIVE
MMO ACTIVE  MM1 ACTIVE  MM2 ACTIVE  MM3 ACTIVE  MM4 ACTIVE
MM5 ACTIVE  MM6 ACTIVE  MM7 ACTIVE  MM3 STNDBY . MM9 STNDBY

MODE DEGRADED 01 UNITS HAVE FAILED.

DIAGNOSING

I0C1 Failure Being Diagnosed

AUTOMATED MAINTENANCE PROCEDURE (Continued)

21
02
n3
04
05
06
07
]
09
10
11

B1. FIRM executes the I0OC diagnostics resulting in the fault callout display.

0 1 2 3 4 5 6
1234567890123456789012345678901234567890123456789012345678901234

cPuo ACTIVE [Bj I0C0 ACTIVE BCUA ACTIVE REI ACTIVE
CPULl ACTIVE 10C1 [Py BCUB ACTIVE  DMI ACTIVE
MMO ACTIVE  MM1 ACTIVE  MM2 ACTIVE  MM3 ACTIVE  MM4 ACTIVE
MM5 ACTIVE  MMé ACTIVE  MM7 ACTIVE  MM8 STNDBY  MM9 STNDBY

MODE DEGRADED S 01 UNITS HAVE FAILED.
10C1 FAILED REPLACE LRUS IN ORDER XXXXXX, XXXXXX, XXXXXX.

PUSH T [T TO RETEST.

Resulits of Diagnostic Test
72
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AUTOMATED MAINTENANCE PROCEDURE (Continued)

C. The Operator Drops Power on I0C1
(places IOC1 toggle switch on P/TP in ““OFF"’ position)

® Removes 1st LRU on List and Installs Spare LRu
e Restores Power to IOC1 (IOC1 toggle on P/TP to ““ON")
e Depresses EXEC TEST Pushbutton on D/CP — FTRM Retests I0OC1

01 CPUO ACTIVE [0 10C0 ACTIVE BCUA ACTIVE REI ACTIVE
e2 CPUL ACTIVE 10c1 [FiEy BCUB ACTIVE  DMI ACTIVE
03 MMO ACTIVE  MM1 ACTIVE  MH2 ACTIVE  MH3 ACTIVE  MM& ACTIVE
06 MM5 ACTIVE  MM6 ACTIVE  MiM7 ACTIVE  MM8 STNDBY  MM9 STNDBY
05

06

07 01 UNITS HAVE FAILED.
03

09 DIAGNOSING

10

11

10C1 Failure Being Diagnosed

AUTOMATED MAINTENANCE PROCEDURE (Continued)

D. System Automatically Reconfigured Since Fault Was Cleared

0 1 2 3 4 5 6
1234567890123456789012345678901234567890123456789012345673901234

01 CPUO ACTIVE 10C0 ACTIVE BCUA ACTIVE REI ACTIVE
2 CPULl ACTIVE I0C1 ACTIVE BCUB ACTIVE DHMI ACTIVE

03 MMO ACTIVE MM1 ACTIVE 12 ACTIVE MH3 ACTIVE MM4 ACTIVE

04 M5 ACTIVE MM6 ACTIVE MM7 ACTIVE MHM3 MM9

05 :

06

27 MODE OPERATIONAL.

08

n9

10

11

Fully Operational System Display
73 . 5065-257




SDR ACTION ITEM REVIEW FOR MAN MACHINE INTERFACE

ITEM

RESPONSE

8. Bulkhead mounting of D/CP

9. Review possible commonality with
UYK-44 keyboard.

IBM will supply mounting fixture to accomplish this.

Not feasible for following reasons:

e. Does Not Contain Suitable Character Display Capability to
Support PD Requirements or Intent nor IBM's technical response.

e Would Require Many Additional Operator Actions.

® Would Not Meet the Three-Fold Functions Proposed and Designed
into the UYK-43 Display/Control Panel.

74 5065-131
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SDR ACTION ITEM REVIEW FOR MAN-MACHINE INTERFACE — Continued

ITEM RESPONSE
11. Review implementation of jump/stop The design of the D/CP was modified to provide for 3 jump switches
switches relative to IPL & Power On and for 3 jump switches for each CPU, This approach fits the IPL/
Recovery Recovery technique required in the UYK-7 code transported to the
UYK-43.
12. Provide further information on D/CP Main Storage Modification — Will provide on-the-fly main storage modi-
in following areas: fications to be made from the D/CP.
o Main Storage Modification Disable Interrupts — Provided as a program debug aid. When enabled,
o Disable Interrupts the following CPU external interrupts are not recognized:
e Labeling (Abbreviations)
e |/O Channel Activity e |0OCOClass | & Class Il
e [0C 1 Class | & Class |11
e CISClass| & Class Il
e BCUA&BCUB

I==S 75




SDR ACTION ITEM REVIEW FOR MAN-MACHINE INTERFACE — Continued

ITEM

RESPONSE

12. Continued

Labeling (Abbreviations) on Plasma Panel — By using the abbreviations in MIL-STD 783B & 12C
Line 6 of the plasma panel can accommodate the information to be displayed.

Battle Short Enable BATSHORTENBL 12

Alarm Disable = ALMDSBL 7

Overtemperature = OVERTEMP 8

Remote Enable = REMOTEENBL 10 } Mutually 53
ROCU Enable = ROCUENBL 8 Exclusive Characters
Fan Fault = FANFAULT 8

Power Fault = PWRFAULT 8

1/0 Channel Activity — Bit information defining channel activity is spread throughout BCW array.
IBM has studied a number of ways to gather this information all of which impact the I0C & CCL
software,

76
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SOFTWARE DEVELOPMENT OVERVIEW
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SOFTWARE DEVELOPMENT OVERVIEW

AGENDA REVIEW
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AN/UYK-43 SOFTWARE SUMMARY SCHEDULE

-

. HL Detail Module Subprgm
Program Resp. | Requirements Design Design Code Test Test
CPU Emul. Microprogram M35 03/27/81 06/01/81 07/31/81 07/31/81 02/26/82 02/26/82
04/10/81C
10C Emul. Microprogram 560 03/27/81 05/01/81 056/29/81 05/29/81 02/26/82 02/26/82
04/10/81C | 05/15/81 06/19/81 06/19/81
Microcode Assm. (Int) M4a4 11/21/80 12/05/80C 12/26/80C | 12/26/80 12/26/80
01/08/81C 01/23/81C 01/30/81C| 01/30/81C
(Fin) 06/19/81 06/26/81 07/03/81 07/10/81 07/31/81 07/31/81
Microcode Lked. (Int) M44 11/21/80 12/05/80 12/05/80 12/05/80 12/05/80
01/08/81C | 01/12/80C 01/16/81C | 03/27/81C 04/13/81C| 04/13/81C
(Fin) 07/03/81 07/10/81 07/17/81 07/24/81 07/31/81 07/31/81
Microcode Sim. (Int) M44 - 12/26/80 01/30/81 02/13/81 01/30/81 04/03/81 05/01/81
03/20/81C | 03/27/81C 03/27/81C | 04/10/81C 05/01/81
(Fin) 06/26/81 07/10/81 07/24/81 08/07/81 08/28/81 08/28/81
BGP M44 05/01/81 07/10/81 07/17/81 09/25/81 12/11/81 TBD
06/15/81 10/09/81 10/16/81 12/18/81 03/26/82
CPU Diagnostics M66 03/01/81 01/30/81 02/28/81 04/30/81 05/15/81 06/30/81
: 04/10/81C | 02/13/81C 03/15/81C | 08/01/81 08/22/81 10/31/81
Unit/Sys Diagnostics M97 03/01/80C | 06/15/81 07/30/81 09/15/81 10/15/81 11/30/81
02/26/81C 01/15/82 03/01/82 03/01/82 04/15/82
D/CP Software 515 12/01/80 01/16/81 02/27/81 04/24/81 05/15/81 06/12/81
02/27/81C | 04/08/81C 05/12/81 05/25/81 06/05/81 07/03/81
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AN/UYK-43 SOFTWARE SUMMARY SCHEDULE - Continued

.| Require- HL Detail Module Subprgm
Program Resp. ments Design Design Code Test Test
Tools (Sim Supp RTNS) M44 01/23/81 03/20/81 04/03/81 05/01/81 06/26/81° | N/A
' 03/20/81C | 04/03/81C | 04/10/81C 04/30/81
SDEX SFW Mods M97 03/01/81C | 07/10/81 10/01/81 01/01/82 01/31/82 03/31/82
FTRM mM9a7 03/01/81 05/01/81 10/01/81 03/01/82 03/01/82 05/31/82
04/10/81C : 04/01/82
OTP (M66) M66 03/01/81 05/01/81 12/36/81 01/30/82 02/12/82 03/30/82
04/10/81C | 05/15/81 04/01/82
OTP (M97) M97 03/01/81 05/01/81 10/01/81 01/01/82 01/01/82 05/01/82
04/10/81C 01/02/82 11/01/81
EVP (M66) M66 01/31/81 05/01/81 05/10/81 06/15/81 07/30/81 10/31/81
02/13/81C | 05/15/81 08/14/81 | 08/21/81 08/28/81
EVP (M97) M7 01/01/81 05/01/81 05/15/81 07/01/81 07/01/81 09/01/81
02/13/81C 09/01/81 11/01/81
NDRO. M97 03/01/81C | 05/01/81 11/01/81 12/01/81 12/01/81 01/02/82
S/W Development Lab L68 12/15/80C | 01/16/81C 04/17/81C | 04/24/81 05/01/81 05/01/81
05/09/81 05/09/81
TEES 80 :
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CPU DIAGNOSTICS SCHEDULE SUMMARY

Ao

-

-

Requirements HL Detail Module Subpgm
Function RESP Document (1) Design Design Code Test Test
System (1) DB N/A N/A N/A N/A N/A N/A
E-Unit PB 07/01/80C 12/19/80C 01/30/81 03/15/81 01/30/81 10/31/81
KK ' 02/20/81 c 05/08/81 06/5/81
I-Unit ‘ TW 07/01/80C 12/05/80C 12/15/80 01/15/81 06/01/81 10/31/81
' 02/27/81C 05/15/81 06/19/81
Sequence JG 07/01/80C 12/12/80C '01/15/81 02/15/81 06/30/81 10/31/81
03/13/81C 05/11/81 06/25/31
SC-Unit FN 07/01/80C 11/28/80C 12/30/80 02/15/81 06/30/81 10/31/81
03/15/81C 06/06/81 06/27/81
Perform. Mon. WS 07/01/80C 01/13/81C 03/02/81C 04/30/81 05/10/81 10/31/81
07/18/81 08/01/81
Pgm. Debug. Aids FN 07/01/80C 01/30/81 02/28/81 03/30/81 05/15/81 10/31/81
02/06/81C 03/13/81C 08/01/81 08/22/81
NDRO Memory WS 07/01/80C 02/06/81C 02/28/81 03/30/81 04/30/81 10/31/81
03/02/81C 05/22/81 06/06/81
Multiplier DG N/A 02/13/81C - 03/06/81 05/30/81 05/15/81 10/31/81
' 03/13/81C 05/01/81 05/22/81
(1) LOE in support of all other units
TDRE 81
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UNIT/SYSTEM DIAGNOSTICS SCHEDULE SUMMARY

Requirements HL Detail Module Subpgm
Function - RESP Document (1) Design Design Code Test Test
System (1) JK N/A N/A N/A N/A N/A N/A
Memory JK 3/01/80C 11/15/80 12/30/80 06/15/81 07/15/81 08/15/81
02/05/81C 03/05/81 10/01/81 11/01/81 03/01/82
I0C JK 03/01/80C 02/15/81 05/15/81 05/15/81 05/30/81 06/30/81
01/15/81C 02/01/81C 06/01/81 06/15/81 03/01/82
I0A JK 03/01/80C 12/30/80 02/28/81 04/30/81 06/15/81 07/30/81
02/15/81C 03/27/81 07/15/81 09/01/81 03/01/82
CIS JK 03/01/80C 02/28/81 03/30/81 08/15/81 09/10/81 09/30/81
02/26/81C 07/15/81 12/01/81 02/08/82 03/01/82
Intra-Unit JK 03/01/80C 06/15/81 07/30/81 09/15/81 10/15/81 10/30/81
02/26/81C 01/15/82 03/01/82 03/01/82 04/15/82
SASD Supervisor JK 03/01/80C 01/30/81 02/28/81 04/15/81 05/15/81 05/30/81
02/26/81C 10/15/81 12/01/81 01/01/82 03/01/82
(1) LOE in support of all other units.
T=E s 82
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D/CP SOFTWARE SCHEDULE SUMMARY

Requirements HL Detail Module Subpgm
Unit RESP Document Design Design Code Test Test
D/CP S/W Subsystem 515 11/03/80C
Release 1
Diagnostic 01/08/81C 01/15/81C 01/17/81 03/23/81 04/17/81
03/06/81C 04/06/80C 05/08/81
Release 2 01/08/81 02/13/81 03/30/81C 04/17/81 05/08/81
02/12/81C 03/18/81C 05/01/81 05/29/81
Release 3 01/08/81 02/13/81 04/10/81 05/08/81 06/12/81
02/12/81C - 04/03/81C 04/24/81 05/25/81 06/19/81
PSL Software 515 12/01/80
Subsystem 02/27/81C
Release 1
Diagnostic 01/15/81C 02/10/81 03/17/81 04/07/81 05/15/81
02/23/81C 04/06/81C 04/24/81 05/22/81
Release 2 03/06/81 04/03/81 04/24/81 05/08/81 06/05/81
04/08/81C 04/28/81 05/08/81 05/15/81 06/12/81
Release 3 01/16/81 02/27/81 04/24/81 05/15/81 06/12/81
04/08/81C 05/12/81 05/25/81 06/05/81 07/03/81
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D/CP, CCL SOFTWARE DEVELOPMENT STATUS

Incremental

and D/CP responses :

Bus destination command processing
System status message

Subsystem Functional Partition Status
Release
D/CP 1 Diagnostic selftest Code and simulation complete
2 Executive, 1/0, interrupt processing Code complete
Run control pushbutton processing Z80 simulation in progress
Control mode toggle processing
System status display
3 Operator input/output processing Code in progress; 50% complete
Operator mode processing (CCL Interface)
CCL 1 Diagnostic selftest Code complete
Z80 simulation in progress
2 Executive, 1/0, interrupt processing High-level design complete
PSL page control Detailed design in progress
Error detection/reaction
3 Operator command formatting for bus requests High-level design complete

Detailed design in progress
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OTP FUNCTIONAL ENVIRONMENT
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