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HP 3000 Pre-Series II CE Handbook

INTRODUCTION

The pre-Series II CE Handbook is intended tc provide any HP 3000
Series II trained CE with the necessary information tc repair
most hardware failures in the following systems:

HP 3000 )

HP 3000 CX > = pre-Series II

HP 3000 Series I )
The CE Handbock is arranged into eight sections. All sections
contain general information regarding all three pre-Series II
configurations plus specific information for each individual
configuration.
A summary of each section follows:
I. INTRCDUCTION
This section provides a brief description of each pre-Series II
configuration and supplies information for adding additional

device controllers tc any HP 3000 pre-series II system. Included
are:

* PCA Board Map

* Recommended PCA Slot Assignments

* Voltage and Current Specifications

* Interrupt Polling Priority Seguence

* Data Service Request Priority Sequence

* TLogical and Physical Device Number Assignments

Cabinet tie-together information is provided <for both HP 29402B
and HP 30390A style cabinetry.

ITI. AC - DC POWEER

This section contains two parts. The first part deals with all
DC power. Wiring and power specifications are included for all
HP 3000 pre-Series 1II systems. The second part gives all AC
power wiring and Jjumpering specifications for all HP 3000
pre-Series II systems.
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INTRODUCTION

I1I. COLD-LOAD

This section explains the cold-load as developed by all
pre-Series II computers and a description of the Cold-Load
Analyzer PCA and its usefullness in troubleshooting.

IV. DIAGNOSTICS

This section contains configuration, loading, and commands for
the Stand-Alone Diagnostic Utility Program (SDUP) and the System
Diagnostic Monitor (SDM).

Also included are loading examples for CPU, non-CPU, and On-LlIne
diagnostics, along with the program diagnostic numbers. SLEUTH
differences and a list of mnemonics are included. A description
of the WORKOUT program 1is provided to exercise disc and tape
on-line.

V. MPE CONFIGURATION

This section lists MPE differences from Series II; configuration
parameters; and censole operator, system manager, system
supervisor, and account manager commands.

In addition, a list of EDIT/3000 commands, a description of MPE
system operations, and a list MPE error messages is included.

VI. MPE ANALYSIS

This section contains twc parts. The first part deals with those
problems can be analyzed using a DPAN listing. The examples
included deal with isclating disc related problems. The seccnd
part deals with the Supported Utilities for all HP 3000
pre-Series II systems. A complete discussicn including examples
is given to aid the CE in the proper recovery technigues.

VII. MISCELLANEOUS

This section contains preventive maintenance information, a list
of all the current acceptable PCA date code levels, an octal to
decimal conversion chart, a set of ASCII to EBCDIC character code
charts, a set of Hollerith to ASCII and ASCII to Hollerith code
charts, and a service manual index for pre-Series II.

VIII. GENERAL HARDWARE

This section presents summary descriptions of all the subsystems
starting with the CPU (30001A) and continuing through the
Maintenance Panels (30354D). Each summary description is part of
this section and 1lists differences from Series 11, general
information, cabling and/or configuration, diagnostics, and halt
codes.
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INTRODUCTION

HP 3000

HP 3000 Hardware includes:

* Three 52 inch high cabinets with modular doors (30390A)
* Table and console (2749B, 2762A)

* gystem Disc (7900A, 2888A, 2660A, 7905A)

* Magnetic Tape Unit (7970B or 7970E)

The CPU cabinet consists of three or four card cages (four if
selector channel is present), two HP 30310A Power Supplies, one
mini-control panel, one power control module, and one cooling
fan.

The I/0 cabinet consists of one or two card cages, one or two HP
30310A Power Supplies, a power distribution unit, and a cooling
fan.

NOTE

An additional power contrcl wunit and signal
distribution panel for the HP 2888A disc may be
installed in the I/0 cabinet.

The Peripheral cabinet consists of one magnetic tape unit, one
terminal control panel, a power distribution unit, and a cooling
fan. 1In addition, any one of three system discs may be installed
beneath the magnetic tape unit.

One HP 30030A/B Selector Channel subsystem may be installed on
any HP 3000 or HP 3000 CX at any time. Refer to the HP 30030A
Selector Channel Add-On Installation manual (30030-90015).

A sixth HP 3002A card cage and a fourth HP 30310A Power Supply
may be installed on any HP 3000 or HP 3000 CX at any time. Refer
to the HP 3000 Pre-Series II Add-On Power Supply Installation
Manual (30412-920001).
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INTRODUCTION

HP 3000 Cx

HP 3000 CX hardware includes:

* Three Series II type cakinets (29402B)

* Table and Console (27627, 26403)

* System Disc (7900A, 2888A, 2660A, 7905A)
* Magnetic Tape Unit (7970B or 7970E)

The hardware included within the CPU, 1/0, and Peripheral
cabinets is identical to the HP 300C systems, i.e., pre-CX.

NOTE

Some CX models had an additional HP 7900A or 7905A
Disc Drive mcunted in the I/0 cabinet.

HP 3000-0002

= 24.5 inch panel with key
HP 40015-000C5 =

11 inch panel.
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INTRODUCTION

HP 3000 and HP 3000 CX Systems
Recommended PCA Slot Assignments

(CPU Bay)
MIN SLEUTH INT
DATE CODE LOC DESCRIPTION DRT(%) TYPE SR PRI MISC.
1a1 RESERVED FOR MPI MOD #5
1A2 EIS MOD #5
1A3 ROM MOD #5
1A4 SSF MOD #5
1A5 ALU MOD #5
126 R BUS MOD #5
1A7 S BUS MOD #5
1a8 CIR MOD #5
19 MCU MOD #5
1A10 IOP MOD #5
2al MEM DATA & CONT. MOD #0
2A2 MEM LOAD
2A3 MEM DRIVE & SENSE 8K WD.
2A4 MEM DRIVE & SENSE 16K WD.
2B5 MEM DRIVE & SENSE 24K WD.
236 MEM DRIVE & SENSE 32K WD.
2A7 MEM DATA & CONT. MOD #1
2A8 MEM LOAD
2R9 MEM DRIVE & SENSE 40K WD.
2A10 MEM DRIVE & SENSE 48K WD.
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HP 3000 and HP 3000 CX Systems
Recommended PCA Slot Assignments
(CPU Bay w/0 Selector Channel)

SLEUTH INT
LoC DESCRIPTION DRT (%) TYPE SR PRI MISC.
3A1 MEM DRIVE & SENSE 56K WD.
3A2 MEM DRIVE & SENSE 64K WD.
3A3 CLOCK-CONSOLE 3 8 - 1 MAX OF 1
344 TERM DATA INTF 7 6 - 2 MAX OF 1
3A5 TERM CONT INTF 8(10) 7 - 8 103 MODEM
3A6 TERM CONT INTF 9(11) 7 - 8 202 MODEM
3A7 NOT USED
3A8 NOT USED
3A9 NOT USED
3A10 NOT USED
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INTRODUCTION

HP 3000 AND HP 3000 CX Systems
Recommended PCA Slot Assignments

INT
PRI MISC.
- MAX OF 1
3 MAX OF 1
4 MAX OF 2
4 opticnal
6/7 MAX OF 1/2
9 MAX OF 1
10 MAX OF 1
11 MAX OF 2
11 MAX OF 2
optional
12 MAX OF 2
13 optional
13 MAX OF 1
14 MAX OF 1
16 MAX OF 1
6/7 MAX OF 1

(1/0 Bay)
SLEUTH

LCC DESCRIPTION DRT ( %) TYPE SR
5A1 SIO MUX 127(177) 1 -
5A2 PAPER TAPE READER 13(15) 20 14
5A3 SSLC 12(14) 3 6
5A4 SSLC 3 7
5A5 30103A OR 30110A 5,4 17/3 2
5A6 30103A OR 30110A
S5A7 PLOTTER INTF 16 (20) 22 8
5A8 PROG CONT 17(21) 25 10
5A9 MAG TAPE CONT 6 18,19 3,4
5A10 MAG TAPE CONT PROC
6A1 MAG TAPE CONT 6 18,19 3,4
6A2 MAG TAPE CONT PROC
6A3 LINE PRINTER (ALL) 11(13) 5,23 11
6A4 LINE PRINTER (ALL) 5,23 12
6A5 CARD READER 10(12) 2 5
6A6 CARD READER/PUNCH 15(17) 24 15
6A7 PAPER TAPE PUNCH 14(16) 21 9
6A8 2888A DISC CONT PROC
6A9 2888A DISC READ/WRITE 5,4 14 1

6A10 2888A DISC FILE BUS
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INTRODUCTION

HP 3000 and HP 3000 CX Systems
Recommended PCA Slot Assignments
(CPU Bay with Selector Channel)

SLEUTH INT
LOC DESCRIPTION DRT (%) TYPE SR PRI MISC.
3al MEM DRIVE & SENSE 56K WD.
3A2 MEM DRIVE & SENSE 64K WD.
3A3 PORT CONTROLLER MOD #4
34 SEL CHAN REGISTER !
3A5 SEL CHAN SEQUENCER |- MAX OF 1
326 SEL CHAN CONTROL |
3A7 NOT USED
3A8 NOT USED
3A9 NOT USED
3A10 CLOCK-CONSOLE 3 8 - 1
4A1 NOT USED
4A2 TERM DATA INTF 7 6 - 2 MAX OF 1
4A3 TERM CONT INTF 8(10) 7 - 8 103 MODEM
414 TERM CONT INTF 9(11) 7 - 8 202 MODEM
475 SEL CHAN MAINT BOARD
476 CART DISC INTF 5,4 15 5 MAX OF 1
477 7905A DEV CONT f
428 7905A MICRO PROC |- MAX OF 8
449 7905A ERROR CORRECT f
4710 ' NOT USED
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INTRODUCTION

HP 3000 SERIES I

HP 3000 Series I hardware includes:

* Two Series II type cabinets (29402B)

* Table and conscle (2640B or 2762A)

* System Disc (HP 7920A). This is the only supported disc.

* Magnetic Tape Unit (7970B or 7970E)

* Isolation Transformer (12.6 KVa)

The CPU cabinet consists of a HP 30310A Power Supply, four Series
II type card cages, one mini~control panel, a power control
module, and a cooling fan.

The Peripheral cabinet consists of ocne HP 7970B/E Magnetic Tape
Unit, an HP 30312A Power Supply, a terminal control panel, a

power distribution unit, and a cooling fan.

Up to five I/0 slots are provided in the bottom card cage of the
CPU cabinet.

ADDITIONAL I/O SLOTS

Opticnally, ten additional I/0 slcts are provided by a fifth
Series II type card cage located directly below the magnetic tape
unit in the Peripheral cabinet. DC power for this card cage is
supplied by an additional HP 303122 Power Supply. 1In this case,
both HP 30312A Power Supplies are mounted side-by-side directly
belew the fifth card cage.

A second HP 30312A Power Supply and fifth HP 30002C card cage may
be installed on any HP 3300 Series I system at any time. Refer to
the HP 3000 Series I Computer System 1I/0 Expansion Kit
Installation Manual (30413-90001).
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INTRODUCTION

HP 3000 Series I
Recommended PCA Slot Assignments
(CPU Bay)

SLEUTH
DESCRIPTION DRT (%) TYPE SR

RESERVED FOR MPI
EIS

ROM

MOD #5

ALU

R BUS

S BUS

CIR

MCU

IOP

MEM DATA & CONT
MEM LOAD

MEM DRIVE & SENSE
MEM DRIVE & SENSE
MEM DRIVE & SENSE
MEM DRIVE & SENSE
MEM DATA & CONT
MEM LOAD

MEM DRIVE & SENSE
MEM DRIVE & SENSE
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INTRODUCTION

HP 3000 Series I
Recommended PCA Slot Assignments

(CPU Bay)
SLEUTH INT

LOC DESCRIPTION DRT (%) TYPE SR PRI MISC.
3al MEM DRIVE & SENSE
3A2 MEM DRIVE & SENSE
3A3 PORT CONT MOD #4
3a4 SEL CHAN REGISTER |
3A5 SEL CHAN SEQUENCER |- MAX OF 1
3A6 SEL CHAN CONTROL |
3A7 CART DISC INTF 5 15 - 5
3A8 7920A DEV CONT [
3A9 7920A MICRO PROC |- MAX OF 8
3Al10 7920A ERROR CORRECT |
4A1 SEL CHAN MAINT BOARD
4A2 TDI 7 5 - 2 MAX OF 1
4A3 TCI 8(10) 7 - 8 103 MODEM
4274 TCI 9(11) 7 - 8 202 MODEM
475 CLOCK-CONSOLE 3 8 - - MAX OF 1
416 SI0 MUX 127(177) 1 - - MAX OF 1
427 MAG TAPE CONT 6 18,19 3 11 MAX OF 2
4A8 MAG TAPE CONT PROC
429 LINE PRINTER (ALL) 11(13) 5,23 11 12 MAX OF 2
4710 CARD READER 10(12) 2 5 13 MAX OF 1
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INTRODUCTION

HP 3000 Series I (with Additional I/0 Cage)
Recommended PCA Slot Assignments

(CPU Bay)
SLEUTH INT

LOC DESCRIPTION DRT (%) TYPE SR PRI MISC.
4A1 SEL CHAN MAINT BOARD

4A2 TDI 7 6 - 2 MAX OF 1
4A3 TCI 8(10) 7 - 8 103 MODEM
4n4 TCI 9(11) 7 - 8 203 MODEM
4A5 CLOCK-CONSOLE 3 8 - 1 MAX OF 1
4276 SIO MUX 127(177) 1 - - MAX OF 1
4A7 SSLC 12(14) 3 6 4 MAX OF 2
4A8 SSLC 3 7 4 optional
4A9 PLOTTER 16(20) 22 8 9 MAX OF 1
43210 CARD READER 10(12) 2 5 13 MAX OF 1

(ADITIONAL I/0 CAGE - PIO BAY)

7Al PAPER TAPE READER 13(15) 20 14 3 MAX OF 1
7A2 PROG CONT 17(21) 25 10 10 MAX OF 1
7A3 MAG TAPE CONT 6 18,19 3 11 MAX OF 2
724 MAG TAPE CONT PROC

7A5 MAG TAPE CONT 18,19 4 11 optional
776 MAG TAPE CONT PROC

TA7 LINE PRINTER (ALL) 11(13) 5,23 11 12 MAX OF 2
728 LINE PRINTER (ALL) 5,23 12 12 optional
729 CARD READER/PUNCH 15(17) 24 15 14 MAX OF 1
7A10 PAPER TAPE PUNCH 14(16) 21 9 16 MAX OF 1
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ADD-ON PERIPHERALS TO HP 3000 AND HP 3000 CX SYSTEMS

The following chart provides the DC voltage and current
requirements for all suppcrted interfaces. When adding new
controller ©PCA's, a check must be made toc determine whether the
HP 30310A Power Supply can supply the additional current. Adé up
all the currents for each controller. If the total exceeds 55
amperes, then an additional HP 30310A Power supply is required.
Refer to the recommended PCA slot assignments for HP 3000 and HP
3000 CX systems when installing additional I/0°s.

NOTE

This check is necessary for all controller PCA’s in the

I/0 cabinet.
ADD-CON PERIPHLORALS TC AN HP 3000 SERIES I SYSTEM
The Series 1 system differs from the HP 3000 and HP 3000 CX
systems because of the DC voltage limitations when the additional
I/0 card cage is provided. This additional card cage is powered
by one HP 30312A Power Supply. Only +5Vdc is provided, therefore
not all supported controllers can be installed in this card cage.
The voltage and current configurations chart indicates where each
controller can be installed. Refer to the recommended PCA slot
assignment for HP 3000 Series I systems when installing
additional I/0°s. No current checks are necessary.
7905A mounted in HP 3000 cabinets reqguire:
1 each HP 12904A Rack Slide Mount Kit
2 each HP 5000-8080 Brackets

In all cases, the 7905A is mounted below the Magnetic Tape Unit.
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Voltage and Current Configurations

+15V +5V -5V -15V TOTALS
TDI 30032B 0.07 2.8 0.06 0.17 3.10
TCI 30061A 0.16 1.3 0.10 0.22 1.78
Clock-Console 30031A 0.11 3.3 0.06 3.47
SIO MUX 30035A 3.6 0.11 3.71
Plotter Interface 30226A 0.08 2.2 2.28
Emulator Subsystem 30055A 0.2 3.5 0.20 3.9
Card Reader 30206A 0.1 3.3 0.006 3.406
Disc Controller 30202A .10 14.3 .07 14.47
Disc Controller 30203A 5.5 5.5
Disc Controller 30210A .10 9.9 .06 .08 10.14
Disc Interface 30229A 3.6 3.6
Progr ammable Controller 30300A 4.4 4.4
(see Note)
Line Printer 300512 (see Note) 4.4 4.4
Card Punch 30051A (see Note) 4.4 4.4
Card Reader/Punch 30050A (see Note) 4.0 4.0
Paper Tape Reader 30050A (see Note) 4.0 4.0
Paper Tape Punch 30050A (see Note) 4.0 4.0
Magnetic Tape Controller 302152 9.9 9.9
(see Note)

NOTE

Only these PCA’s can be installed in the additional
1/0 slots of the PIO cabinet in an HP 3000 Series I
system.
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HP 3000 pre-Series II I/0 Systenm
Interrupt Polling Sequence

INT.# PRODUCT DESCRIPTION
1 30031A CLOCK-CONSOLE
2 30032B TERMINAL DATA INTERFACE
3 30104A PAPER TAPE READER
4 30055A SSLC (ALL USES)
5 30129A 7905A DISC DRIVE
6,7 30103A 2660A DISC DRIVE
6,7 30110a 79002 DISC DRIVE
6,7 30102A 2888A DISC DRIVE
8 30032B-001, -002 TERMINAL CONTROL INTERFACE
9 30126A PLOTTER
10 30300/1A PROGRAMMABLE CONTROLLER
11 30115A 7970B/E MAGNETIC TAPE UNIT
12 ALL LINE PRINTERS
13 30106/7A CARD READER
14 30119A CARD READER/PUNCH
15 30112A CARD PUNCH
16 30105A PAPER TAPE PUNCH
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HP 3000 pre-Series II I/0 System
Service Request Priority Seduence

SR # PRODUCT DESCRIPTION

0 30033A SEL CHAN MAINT BOARD

1 30102a 2888A DISC DRIVE

2 30103A 2660A DISC DRIVE

2 30110a 7900A DISC DRIVE

3,4 30115A 7970B/E MAGNETIC TAPE UNIT
5 30106/7A CARD READER

6,7 30055A SSLC

8 30126A PLOTTER

9 30105a PAPER TAPE PUNCH

10 30300/1A PROGRAMMABLE CONTROLLER
11,12 ALL LINE PRINTERS

13 30112a CARD PUNCH

14 30104A PAPER TAPE READER

15 30119Aa CARD READER/PUNCH
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HP 300C pre-Series II
Device Number Assignments

LOGICAL DEVICE
DEVICE DESCRIPTION NUMBER
*1 SYSTEM DISC (UNIT O0) *5

2 ADDITIONAL DISC (UNIT 1) 5
*3 CLOCK-CONSOLE *3

4 DISC CONTROLLER (UNIT 0) 4

5 CARD READER 10

6 LINE PRINTER (FIRST) 11
7-10 MAG TAPE (FIRST) *6
11,12 ADDITIONAL DISCS (UNIT 1 AND 2) 4
13 SSLC (FIRST) 12
14 SSLC (SECOND) 18
15 PAPER TAPE READER 13
16 PAPER TAPE PUNCH 14
17 CARD READER/PUNCH 15
18 PLOTTER 16
19 LINE PRINTER (SECOMND) 19
20-35 TERM DATA INTF 7
NCNE TERM CONT INTF (103 MODEM) 8
NONE TERM CONT INTF (202 MODEM) 9
36 PROG CONT 17
NONE SI0O MUX 127

* This number must not be changed.
NOTE

All disc drivers must be core resident.
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Connect all interface and ground cables to peripherals. Turn on
AC power, then AC power switches to both power supplies and the
magnetic tape unit. Check that all fans are operating properly.

Connect the maintenance panels and turn on DC power via the DC
Enable switch.

Check all DC voltage levels to all card cages. Adjust voltages
as required. (See AC - DC Power Section for specifications.)

Load %3704 in RAR and run the memory micro-diagnostic. Memory
+20V must be "schmooed" if additional memory is installed.

Load and run all five sections of the CPU diagnostic.

Load and run Memory, SIO Mux, Selector Channel, SLEUTH
Confiqurator, Floating Point, Decimal Firmware and Magnetic Tape
Unit diagnostics in this order.

Load MPE Cold-Load tape and run the WORKOUT program (see
instructions in the DIAGNOSTICS section of this manual).

NOTE
Disc drive unit numbers must be contiguous.
MPE can only be Cold-Loaded from the magnetic tape controller

strapped for DEVNO 6, otherwise a "UNIT NOT READY" message will
appear at the console.
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AC-DC POWER

AC - DC POWER DIFFERENCES

All HP 3000 Series I systems have a single 12.6 KVA isclation
transformer.

All HP 3000 pre-Series II systems have provisions for the HP

303502 and HP 303522 maintenance panels on the Power Control
Module (PCM).
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AC - DC POWER
HP 3000 AND HP 3000 CX DC POWER DISTRIBUTION

GENERAL

The HP 30310A Power Supply is the only power supply used in the
HP 3000 and CX systems.

There are always two HP 30310A Power Supplies mounted in the CPU
cabinet to provide +20, +15, +5, -5, =15, and -20 volts to all
card cages.

The wupper most power supply provides only +5 volts to the first
(CPU) card cage and +20, +15, -5, -15, and =-20 volts to the
second (memory) card cage. If the selector channel option is
installed then this supply also supplies +15, -5, and -15 volts
to the fourth (I/0) card cage.

The lower most power supply provides +5 volts to the second
(memory) card cage and +20, +15, +5, -5, -15, and -20 volts to
the third (memory -~ 1I/0) card cage. If the selector channel
option 1is installed, then this supply only provides 45 volts to
the fourth (I/0) card cage.

The fourth (I/0) card cage does not have +20 cr -20 volts. Only
the memory boards require this voltage. Note that the +20 and
~20 volts from both power supplies must track together (i.e. as
the temperature increases, the +20 volts decreases, and when the
temperature decreases, the +20 volts increases).

There is always one HP 30310A Power Supply in the 1/0 cabinet.
Some configurations may require a second HP 303102 Power Suppl:
in the I/0 cabinet. In any case, the HP 30310A Power Supply
provides +15, +5, -5, and -15 volts to the fifth (I/0) or sixth
(I/0) card cages.
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AC — DC POWER

+5V
1<

CPU HP30310A

l‘, . +5V

HP3031
———9 0A

MEM +20V

MEM-1/0 ] +20V

+5V
<

5V NOTE:

1/0 +15V TEMP SENSE RESISTORS FOR BOTH
HP30310A POWER SUPPLIES ARE
LOCATED ON EACH MEMORY LAOD
P.C.A,

-15V

1471004-10

CPU BAY (side view)
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AC — DC POWER

+5V

5V

1/0
+15V
TEMP SENSE*

-15V

+5V

HP30310A

-5v

I/0 +15V I
TEMP SENSE*

-i5V

* A1.21K ohm temperature sense resistor

must be used when there is no load on
the +20 volt circuit,

1471004-11
I/O BAY (side view)
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AC — DC POWER

HP30000-93086 HP30380-60028
N\ (TOP POWER
SUPPLY ONLY)
T83 WHT-GRN-BLU
pce O— A
WHT-BLK-ORN
PSU
WHT-BLK-YEL
LPU
Ya OWHTBLK D
PON O————
K
1 OBt
PFW
WHT-RED
+15V
WHT-VIO WHT-BLK
asv O — —
Temp (~ WHT-ORN WHT-BLK-ORN J
gense O f
( o Yo Y=Yz Y2 Y2 )< YE Y2 |
@ <
%% |8 |5]|S8|5 |5 |= |5
e
= 2
3 o
2
TB1 ° y<
L—é——“— +5 —]-5 +20 V -20
HP30000-93075 .
1471004-12

CPU BAY POWER SUPPLY CABLE CONNECTION
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AC - DC POWER

HP30000-93086

HP30000-93077

)

TB3

oce O-

WHT-GRN-BLU

WHT-BLK-ORN

psu O
Lru Or

WHT-BLK-YEL

v4 O
pon O

v10O

PFW QO

WHT-RED

SENSE

+15V
HT-Vi
15V Ll o
TEMP
G

HP30380-60007

/

J
A

1}

BEBE .

5 +20 ¢ -20

J

1471004-13

I/O BAY POWER SUPPLY CABLE CONNECTION
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MASTER SUPPLY
(CPU & MEMORY)

SLAVE SUPPLY
(MEMORY & 1/0)

SLAVE SUPPLY

{170)

SIGNAL COMMON

Y

DCE PFW PON PSU LPU DCE PFW PON PSU LPU
| |
| [ -
ON -
[} —
‘F"WR ON o o]DCE 30310A POWER SUPPLY
to Power Bus P1-9 o O|PSU | POWER CONTROL CONNECTORS
STANDBY g o ofLPU ({225 TO GRND}
SYSTEM DC BEFWARN TEMP F-o o|coM
POWER SENSE 1 o O|PON
to Power Bus P1-5 RETURN o ol|com
46 i, |o o|PFW g
> |o of+By -
TEMP ‘? o ol|-15v COM<7 5V u?(%} S
SENSE -0 O|TEMP SENSE coooocooodo
1471004-14 RESISTOR ‘—’TB3 TB1

DC POWER CONTROL SIGNALS

To
Additional
Supplies
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AC - DC POWER

HP 3000 SERIES I DC POWER CONFIGURATION

GENERAL

The HP 3000 Series I system uses both the HP 303102 and HP 303122
Power Supplies.

The CPU cabinet only contains one HP 30310A Power Supply. This
supply provides +5 volts to the first (CPU) card cage, +20, +15,
-5, and -15 volts to the second (memory) and third (memory) card
cages. It also supplies +15, -5, and -15 volts to the fourth
(I/0) card cage.

The HP 30312A Power Supply provides only +5 volts to the second
(memory), third (memory - 1/0), and fourth (I/0) card cages.

The fourth (I/0) card cage does not have +20 or -20 volts. Only
the memory boards reguire this voltage.

The HP 30312A Power Supply is mounted beneath the magnetic tape
unit in the PIO Bay. It is mounted there in order to facilitate
servicing (i.e. removal) and to better balance the AC power
loads.

When the additional I/0 option is installed, another HP 30312A
Power Supply and card cage are provided beneath the magnetic tape
unit in the PIO Bay.

Both He 30312

side-by-side.

are mounted

h
LS
@]
£
M
L]
)]
<
T
Lal
et
[
@
U

ACDCPWR-8



AC — DC POWER

+5V

CPU ‘

HP30310A

+5V

+15V
MEM | o0v T

-15V
%

+5V

HP30312A
-5V

+15V

(LOCATED
IN P10 BAY)

-20V

-15V

‘ I I+5V

-6V

1/0 +15V

-5V

1471004-15
CPU BAY (side view)
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AC — DC POWER

M. T.
110 ,‘___.__._ :
+5
HP30312A
1471004-16

PIO BAY (side view) WITH ADDITIONAL 1/O OPTION
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AC — DC POWER

TB3
WHT-GRN-BLU
—QO DCE
WHT-BLK-ORN
- O pPsu
@)
BLK
- J\)¢4
30380-60028 TB1OOOOOOOOOO
HP30310A
WHT-BLK-ORN
) ~\
Y BLK
WHT-GRN-BLU W
+ - T 1I M 1
Ol|0O Ol |O
Ol |0 D Ol |0 D
Ol 10 Ol |O
s1 st
o110 Ol |O
SECOND HP30310A FiRST HP30310A
1471004-17

DC POWER CONTROL SIGNALS FOR HP 3000 SERIES 1
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AC - DC POWER

POWER REQUIREMENTS

LINE VOLTAGE: 208V ac £10%, 3-phase, 5A, or 230V to 240V ac £10%, 1-phase, 5A
LINE FREQUENCY: 47.5 to 66 Hertz
POWER CONSUMPTION: 830 watts (1000 volt-amperes), maximum

POWER CABLE (CONNECTED TO AC LINE)
LENGTH: 5 feet (152.4 centimeters)

CONNECTOR: CEE 22 Type VI (for ac line)
CEE 22 Type V (for power supply)

DC SUPPLY VOLTAGES AND CURRENTS

+20V £1%, 1.5A%
+15V +5%, 2.5A
+5V +5%, 55.0A
-5V 5%, 6.0A
-15V 5%, 2.56A
-20V £1%, 1.0A*

ENVIRONMENTAL LIMITS

AMBIENT TEMPERATURE RANGE: Operating: 0° to 55°C (32° to 131°F)
Non-operating: -40° to 75°C {-40° to 167°F)

RELATIVE HUMIDITY: 50 to 95% at 25°C to 40°C (77° to 104°F) without condensation

ALTITUDE: Operating: 15,000 feet (4572 meters)
Non-operating: 25,000 feet {7620 meters)

VENTILATION
AlR FLOW: 100 cubic feet (2.8317 cubic meters) per minute
HEAT DISSIPATION: 2550 BTU’s (642.549 kilocalories) per hour, maximum

WEIGHT AND DIMENSIONS (See figure 1-2.)

WEIGHT: 50 pounds (22.7 kilograms)
HEIGHT: 8.875 inches {225.4 millimeters)
WIDTH: 19.0 inches (482.6 millimeters)
DEPTH: 10.22 inches {253.5 mitlimelers)

*Temperature compensation resistor provides negative regulation of -0.26%/°C.

1471004-18

Table HP 30310A, POWER SUPPLY SPECIFICATIONS
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HP 30310A POWER SUPPLY BLOCK DIAGRAM
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AC - DC POWER

VOLTAGE
TEST POINT

+20
+15

+5

-15

~-20

DC Output Vol tages

MINIMUM MAXIMUM RIPPLE VOLTAGE
READING READING TOLERANCE

(See Miscellaneous Section)

+14.2 +16.7 0.4 VOLT PEAK-PEAK
SET AT +5.10 VOLTS 0.3 VOLT PEAK-PEAK
-4.4 -5.3 0.3 VOLT PEAK-PEAK
-14.2 -16.7 0.4 VOLT PEAK-PEAK

(See Miscellaneous Section)
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AC - DC POWER
HP 30310A ADJUSTMENTS

PREREGULATOR ADJUSTMENT

The +15, +5, =15 volt supply outputs are controlled by
preregulator adjustment resistor BAlRl (+5, +15V ADJ) on the
preregulator control PCA. I1f one or more of these voltages were
not within tolerance when the voltage check was made, the
preregulator should be adjusted as described in the following
paragraphs.

The procedure consists of adjusting the preregulator until the
+15, +5, -5, and -15 volt outputs are within tolerance. The
procedure is as follows:

a. Set the power supply POWER switch to the ON position. Verify
that there is no computer program running.

b. Connect the voltmeter to the +5V and COM on the PCA cage
backplane. While observing the voltmeter, adjust the +5 +15,
+15V ADJ resistor (AlRl) until the +5 volt output is within
the limits specified in the DC Output Voltages table above.

c. Using the same COM as a return, connect the voltmeter, in
turn, to the +15V, -5V, and -15V test jacks and verify that
each output is within the limits specified in the DC Output
Voltages table. If any voltage is not within the specified
limits, readjust resistor AlR1 until a proper reading is
obtained. Then check the other voltages to ensure that they
remain within the limits.

d. Start the computer program (any program may be used) and
verify that all voltages are within specified limits. If any
voltage exceeds the lower limits, readjust resistor AlIR1
until all voltages are within limits.

e. Repeat steps "a" through "3" until the voltages remain the
same under normal load and minimum load conditions without
further adjustment of resistor ALRl.

f. Set the power supply POWER switch to OFF and disconnect the
vol tme ter.

20-VOLT SUPPLY ADJUSTMENT

(See "Memory Schmoo" in MISCELLANEOUS Section)

OVERCURRENT ADJUSTMENT

(See the power supply manual)

ACDCPWR-15



AC - DC POWER

TROUBLESHOOTING

Troubleshooting in the field is 1limited to visual checkout,
voltage checks, alignment if necessary, and, 1if the system is
still down, replacement of the entire power supply. Proceed as
follows:

a. Open the read door of the cabinet and observe that the POWER
switch 1is set to ON and that the indicator is lit. If the
switch is ON but the indicator is out, the indicator is bad
or the AC input power is not available to the power supply.
Check the fuse.

b. Observe that the +5 volt red indicator is lighted. If it is
not, «check that the DCE signal at terminal TB3 is low and
that the indicator is good.

c. Check the output voltages of the power supply at the test
points furnished on the front panel. If the voltages are not
correct, follow an appropriate alignment procedure.

d. If the power supply remains down or does not respond to
alignment, replace the power supply.

VOLTAGE PROTECT PCA ADJUSTMENT (emergency adjustments only)

The purpose of this procedure is to check and if necessary adjust

the +4.30 volt reference supply and line voltage monitor circuits

on the A5 voltage protect PCA for proper operation.

PROCEDURE. The prccedure for adjusting the reference voltage and
line voltage monitor circuits is as follows:

a. Set POWER switch to ON position.

b. Connect voltmeter to terminal (El(+) angd E2(-, COMMON 1 )
on A5. Adjust A5R2 until voltmeter reads +4.30, +-0.01 volts
dc.

c. Use multimeter to insure that both PON and "not" PFW are at
a high level (+4 volts dc, minimum).

d. Adjust A5R1 so that the "not" PFW voltage drops to zero, then
adjust AS5R1 an additional 1/2-turn in the other direction.
This adjustment allows "not" PFW to go low at approximately
175 volts AC.

NOTE

BEach time "not" PFW goes low, the circuit must be
reset.

ACDCPWR-16



AC-DC POWER

INPUT:
104-127Vac, single phase, 48-63Hz. See Option 108.

QUTPUT:
See chart, Page 1-1.

LOAD REGULATION:
Less than 0.05% for a load current change equal to
the current rating of the supply.

LINE REGULATION:
L ess than 0.05% for any change within the specified
input voltage rating.

RIPPLE AND NOISE:

Models 62605L, 62605M: Less than 15mVrms and
50mV p-p (20Hz to 20MHz).

Model 62615M: Less than 15mVrms and 65mVp-p
(20Hz to 20MHz).

TEMPERATURE RANGES:

Operating: 0 to 40°C ambient. Output current derated
linearly for temperatures greater than 40°C.

Storage: —55°C to +85°C.

Cooling: Built-in fan.

TEMPERATURE COEFFICIENT:

Less than 0.02% output voltage change per degree
Centigrade over the operating range from 0 to 40°C at
constant load and line voltage after 30 minutes warmup.

THERMAL PROTECTION:

Heat sink mounted thermostat shuts-off output if
supply overheats due to high ambient temperature.
Thermostat automatically opens when temperature cools
to safe operating level.

STABILITY:

Less than 0.1% total drift for 8 hours after an initial
warm-up time of 30 minutes at constant ambient, con-
stant line voltage, and constant load.

LOAD TRANSIENT RECOVERY:
Output voltage returns to within 1% of nominal in less
than 600usec {(62605M) 500usec {62605L}) or 300usec
(626 15M), following a full to half load change.

CURRENT LIMIT PROTECTION:

Screwdriver adjustment, factory set to approximately
105% of rated current maximum. Current is cutback
to approximately 70% under short circuit conditions.
Minimum adjustment range is approximately 75 to 107%
of rated output current.

OVERVOLTAGE PROTECTION:

Trip Level: The trip voltage is fixed at 120 +6% of
nominal output voltage.

Trip Input: A contact closure between terminals A1
and +S can be used to remotely trip the overvoltage
circuit.

Trip Output: The potential across terminals A1 and
+S falls to approximately 0.8V when the overvoltage
circuit trips.

VOLTAGE CONTROL:
Screwdriver adjustment accessible through hole in
front panel. Minimum adjustment range is £5%.

REMOTE SENSING:

Separate remote sensing terminais are provided which
will correct for load lead voltage drops of up to 0.25V
total {Models 62605M, 62605L] or 0.75V total (62615M).
Load is protected if sensing terminals are inadvertently
opened.

DIMENSIONS:
Refer to Figure 2-1.

WEIGHT (net/shipping):
14 Ibs. {6.4kg)/18 Ibs. (8.2kg)

1471004-19a

AC—DC POWER SUPPLY SPECIFICATIONS
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HP 30312A SUPPLY SIMPLIFIED BLOCK DIAGRAM
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AC — DC POWER

@A
@B
@gc
NEUTRAL
ISOLATION
TRANSFORMER LMAJ LAMJ AAA
HP30320A @cC @B @A
(9100-3988)
EARTH ——
GROUND = saaslfnanalinass
NEUTRAL
o
®
PDU PCM
7920
PIO BAY CPU BAY
NOTE:

NEUTRAL ON SECONDARY SIDE OF TRANSFORMER AND CASE
MUST BE CONNECTED TO SEPARATE EARTH GROUND, THE
79201S CONNECTED TO PHASE C AND NEUTRAL IN ORDER
TO BETTER BALANCE THE CURRENT DRAW ON EACH PHASE.
1471004-21
INPUT POWER CONNECTIONS WITH 12.6 KVA ISOLATION
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AC - DC POWER

TROUBLE ISOLATION

If the +5 volt output is absent, disconnect the wire at terminal
Al of the HP 30312A Power Supply. If the +5 volts is restored,
the interface PCA is defective; if the +5 volts is not present,
the HP 30312A Power Supply is defective.

NOTE
Neutral on secondary side of transformer and case
MUST be connected to separate earth ground. The

7920 is connected to phase C and neutral in order to
better balance the current draw on each phase.
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AC - DC POWER

CONDUIT PCM/PCU
ACCESS HOLE %
\ d

%

Y
INPUT TERMINALS
LOCATION

PHASE B | | _PHASE A

PHASE C —__

NEUT\
—-PHASE A

B. OPTION 015

1471004-22
LINE FILTER POWER INPUT CONNECTIONS
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AC - DC POWER

POWER DISTRIBUTION UNIT

Q © WHT ; ((LAMP RETURN)

5 2 7 7

o O WHT-BRN _, , (COMMON)

6 3 — 3 T

d Q WHT-BLK __, , (24 VDC SWITCHED)
A 2 7

P2

PCU-to-PCU/PCM Interconnecting Cable

1471004-23

PCU-to-PCU/PCM INTERCONNECTING CABLE
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POWER CONTROL MODULE (PCH), P'N 30390-60002

AC — DC POWER

i a1 =
e :Z S EMERGENCY DF F
| (SEE NOTE &) e ? INDICATION 120 208V
[ TB2 ISEE NOTE 21 S A 3PH 60 HZ
3 6 | ! 2 2 1 !
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[ o— | _J\,—fx_,—o—.l_ 2 A | o 5 |nume[ STRIP PHASE B NEUTRAL
! — 1 i —
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(SEENOTE 1 |3 c 3 i 6 PHASE A tF) PHASE A IF)
Fi
L o~ a — F2.20A | - i
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5 EARTH [—— (SEE NOTE 4) 5 l_— 8 NEXT BAY PHASE C(F) NEUTRAL
6 : 9 NEUTRAL OPEN
| . ,
1
] 1
1
: EMERGENCY OF F CABLE ASSEMBLY P N 30390 60005
1
8
1 a EMERGENCY OFF| SWITCH
I 1 24v DC n |
| 0 |
TB1(SEE NOTE 2}
—
L A1
2 o
OHMS
3 . ’ 1 a
4 R1 2 — - =
— 150 I +24V OC SWITCHED
5 OHMS 002 3 1
I p . u N LAMP RE TURN
| — S 1
7 5
8 6
.
L—J | — —— —_— -
12 | P2 1SEE NOTE 3)
KRR NOTES
2 1 INPUT TERMINALS ON FL1T ARE NUMBERED, AND TABLE A
| ISGIVEN. FOR REFERENCE ONLY. POWER INPUT
EARTH 3 CONNECTIONS ARE TO BE MADE IN ACCORDANCE WITH
I BUS BAR A INSTAL LATION INSTRUCTIONS iN THE CABINET MANUAL
2 TERMINAL BLOCK STRAPPING 1S NOT SHOWN, STRAPPING
5 CONNECTIONS ARE PER TABLE 8
5] J 3 WHEN SYSTEM ALSO CONTAINS A PCU, TERMINATING PLUG
P2 1S MOVED TO J2 OF PCU, AND INTE RCONNECTING CABLE
(SEE PCU SCHEMATIC) IS INSTALLED FROM J2 OF PCM TO
—— —— —— —— — J10F PCY
;2 Eg%’:rfm L [ ;&fij.é’é‘ﬁ%’.p (LOCAL) a \g:‘iesﬂ cE S.AND T ARE PART OF CB1. WIRESAAND T
i
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2
3
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1
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5 EARTH EARTH
—_ N —_—

1471004-24

30390-60002
POWER CONTROL
MODULE (PCM)
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FROM 12 OF

PREVIDUS ecu
(SEE NOTE &)

NOTES

HP 30330A POWER CONTROL UNIT (PCU}

AC - DC POWER

TB1 ISEE NOTE 2! £ 13
car ]
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INPUT T RMINALS ON FLT ARE NUMBERED. AND 'ABLE
AIS GIVEN FOR REFERENCE ONLY POWER
CONNECTIONS ARE TO BE MADE IN AccoaDnNcr WITH
INSTRUCTIONS IN THE CABINE T MANUAL

TERMINAL BLOCK STAAPPING IS NOT SHOWN  STRAPPING
CONNECTIONS ARE PER TABLE

TEAMINATING PLU(v P2 OBTAINED FROM J2 OF PCM OR
NEIGHBORING P

P2 OF INTE F!LONNEC'IN(- CABLE MATES WITH 32 OF PCM
OR NEIGHBORING Pl
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1471004-25

TABLE A POWER INPUT CONNECTIONS

Dremmmac | ARV, Lol

H ' PHASE A | PHASE A

i 2 PHASE B L NO CONN
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30330A POWER CONTROL UNIT (PCU)
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AC — DC POWER
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|
|
|
|
|
|
|
1
|
|
{
|
I
|
|
|
|
|
|

[
|
i — 2
POWER |
| CONTROL 13 GRN-YEL
: MODULE . BRN LINE
| 8LU NEUTRAL
- s
i i g BLK
: —-T RED
TOPDU IN
| 4 s ORN NEXT BAY
i i e B
|
| alee
| +24VDC 1 1r jl
| .
| 2 | EMESEFENCY |
| SWITCHED 3 I (switchanp |
| +24VDC i [ INDICATOR) |
1 |
—
1 5 L _
T I T e i
12 LiNe Si J
FILTER
i3 02'p2
: 4 1
5 2
| 3
: .
| 5
| LAMP RETURN 6
| ] g
e e e~ J
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AC DISTRIBUTION, CPU CABINET
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-AC — DC POWER

AC DISTRIBUTION, AUX. CABINETS (120/208V, 60 Hz)

ACDCPWR-26

{_ POWER DISTRIBUTION UNIT _:
B A
} F2 | A
| —ON\ O T
| |
| F1 |
| |
| BLU 1BLU
| | BAN
1 1 BLK . A e
1 | wHT > A UTRA 230V b 115V * I
| WHT =
] TB1 | ] NE t I séavice ! | semwvice |
| ¢jlelelels b o]l | STRIP I sTRip |
pofr2i3)a5|6 7|89 w0z, — | |
[ ) L ] L ] [ ]
S EEAR SRR T‘ 4 TI ! | JUMPERS INSTALLED - b= I
L__t __1_“_‘1 _________ —_| FOR CABINET 4,7, 10, N ! | !
L ETC. M | 1
-~ -~ ———————————-— T ] | '
i POWER DISTRIBUTION UNIT | = ! |
u { |
i F2 : A AC | [ |
P -—9 —
: —N\ O ' L] P i
i 1 ] [ | i
| l |
| 3
| BLU BLU - (- t
| | BRN ) | {
| |
;
: : BLK »C LJ 1 i |
} T8 !—_IM—'—> NEUTRAL [ I ]
i . REYIEIES 3 . | L ! B !
i {1izi3|a5|8| 718 90|12 i | |
L ] » —
poLplplririeiriviviviele | JUMPERS INSTALLED : I
L f_—' L= | FOR CABINET 3, 6. 9, e !
it i s Wl — — ETC. ) | 1
> d ) »
| i
A —e I |
i | N b !
1 FAN { I T R A
] i - :
L e __ A
I N I
e - cle
GRN-YEL POWER DISTRIBUTION UNIT |
FROM PCM : |
F2 ]
M GRN-YEL
i A\ o +
| |
I F1 i
: 8LU ' BLU
T
| | _BRN
: | Bk 8
83 | : WHT{NEUT.)
}
| TB1 l
1
| [ojdle|a]e]d AEREIE] |
2 poli2|3] 45 s|7|8|e|w0jnpz]]|,
Pititie 112i2ivitie
3 | 1 | JUMPERS INSTALLED
" Lo 3. 7 == —l_| rForcasiNET 2,5, 8. ETC.
5
BLK PHASE A
6 e - >
T|_RED PHASE B N 5
I B TO PDU IN
g |OBNPHASEC 0000l _ L _ _ _ _ > [ NEXT CABINET
5 ] WHT NEUTRAL >
*115V SERVICE STRIP IS IN PERIPHERAL BAYS ONLY.
1471004-27



AC — DC POWER

r=—————~"~—"7— B
] I
230v
= servicel
STRIP |
|
| |
t |
|
L |
(o |
i
L }—o {
| |
I
. |
|
|
L |
= |
|
L |
L |
_________________ |
H ‘1 L] 4 ]
! - !
| FAN | I
| ' _—¢ '
L e __ . __ | L_ A __
- T e T
| POWER DISTRIBUTION UNIT !
' F2 [
| — | GRN-YEL
i -\9 ]
I Fi1 '
! |
| | BLU
' l BRN
! T
| |
| |
TB3 I 181 |
1
l [ ] ‘ L[] * b | ¢ L ® :
2 Fla|2{3]als|e]|2]8]9a|to]i]2
| p [ ] p L) [ ] T * |
3 | ] |
a [ == |
5 | — — e — — e - — — — _I
A BLK PHASE A
. RED NOT USED
5 ORN NEUTRAL
5 WHT NOT USED
1471004-28

AC DISTRIBUTION, AUX. CABINETS (230V, 50 Hz)
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AC - DC POWER

PDU Straps Connections at TB-1

AC Input Voltage

120/208 v, 3 PH, 60 Hz || 230V, 1 PH, 50 Hz

Bay Number | pin || Bay Number i pin
(counted frem | to || (counted from | to
rear left) | pin || rear left) | pin
——————————————— Rt I Bt R
2,5,8, . « . | 2-3 11 2,3,4, . . . | 1-2
| 4-5 || | 5-6
| 6~7 |1 | 9-10
| 8-9 || |
| 9-1011| |
——————————————— e [ Dttt R
3,6,9, . . . | 1-2 1] N/A | N/A
| 4-5 1| |
I 7-8 I |
| 8-9 11 I
110-1111 I
——————————————— | === [ |- |
4,7,10,. . . I 1-2 || N/A | N/A
| 3-4 || |
I 6-7 11 |
| 8-9 11 !
| 9-1011 |
N/A = Not Applicable

PCU Straps Connections at TB-1

AC Input Voltage

120/208 v, 3 PH, 60 Hz || 230V, 1 PH, 50 Hz

1 to 2 |1 2 to 3
4 to 5 I 3 to 4
6 to 7 I 7 to 8
9 tc 10 I 8 to 9

Wire Color | PDU at TB1 | PCU at TB2
____________ [mmmmmmmm e mm e | e m e
black i 1 | 3
red | 3 } 4
orange | 5 | 5
white | 12 | 6
green~-yellow| Earth Bus | Earth Bus

ACDCPWR-28
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COLD-LOAD

HP 3000 PRE-SERIES II COLD-LOAD

The micro-code builds the following SIO cold-load program in
memory whenever the Cold-Load Switch is depressed, as shown on the
next page.

COLDLL-1



COLD-LOAD

0 7 8 15
B-Register | COMMAND | DEVNO |
_____________________ )
*4+1 | = I
(DEVNO*4) = ———mmmmmmmmee f |
| !
————————————————————— | |
I 040000 | <-- |
fmmmm e I > DRT FOR DEVNO
| 0 | COMMAND | |
_____________________ |
|
_____________________ '
! 077740 | !
[——m e e I )
| *+]1 ==
_____________________ |
I
{( - I
I XXXXXX } <=--
I !
I XXXXXX i
| e
. .
32 WORDS [ .
READ IN FROM < . 14 ORDER PAIR .
DISC OR TAPE . .
[ .
l _____________________
o 034000 |
I |
o 000000 i
(

The micro-code then issues an SIO command to the DEVNO in
B-Register (8-15) and goes into a 1loop waiting for an external
interrupt from the selected device controller. Then the Cold-Load
routine sets wup the PB, and PL registers. Memory location 1
contains the address for P. Then DL, DB, Q, S, and % are also set

up and the micro-ccde returns to the Halt lcop.

First, verify that the CPU correctly built the Cold-Load program
correctly in memory.

Second, use the cold-load analyzer PCA, part no. 30000-60004, to

establish the extent of the I/0 progression following the cold
lcad.
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COLD-LOAD

LABL KhUS SBUS FUNC SHFT STOR SPEC SKIP COMMENTS
o
@ COLU LOAD
°
1725 37171017777 coLu ADU COLL LOAD ENTRY
1726 37776777037 INC CCPX PUT MACHINE IN RUN STATE
1727 01537774777 SwCH ADD RRZ  SP3 COLL LOAD
1730 16137772756 UBUS UBUS ADD SLI1 uSP0 (wa AT DEVYICE % & &
1731 16176772777 UkUS INC DATA PUT = + |
1732 37136777755 SPO InNC BSPO Cwa AT Lei
1733 37171640000 ROM CATA 040000 PUT 10CW (CONTROL)
173« 37136777755 SPo INC B5P0 Cwa AT Ds2
1755 07177770777 SwCH ADD LwZ DATA PUT CNNTROL WORD
1736 37136777755 5P0 INC BSFO Cwa AT De3
1737 37171677740 *OM DATA 077740 PUT [UCw (KEAD 32)
1740 37136777755 5P0 INC BSPO Cwa AT De4
17«1 16176777457 uryS INC DATA CF} PUT JUAW (e+])
1742 37511740006 ROM STa 1400v6 ST STATUS
1743 25531301000 SP3  ROMI SK3 101000 FURM SI0 CMD
1744 37722363540 Jss  CloP SPe UNC AND SENL TO DEVICE
1745 04761690200 cLol CPX1 ROMN 000200
1746 16766001745 URUS JMP  CLD1L . k0 wAIT FOk EXTERNAL INTERRUPT
1747 10777777037 uBuS abD CCPX CLEAK INTERRUPT
1750 11317777437 10a ADD sP1  CFe SEE wHO IT wWAS
1751 16531302000 URUS ROMI SP3 102000 FORM RIL CMD
1752 377623635y Jss  C10P utic SEND TO DEVICE
1753 07763374774 SP1  SwCH XOR RRZ CULL LOAD wEVICE NUMBER ?
1754 16766011745 upuS JMP CLDI NZ-O GO BACK AND WAIT IF NOT
1755 37116777777 INC BUSL Rwa
1756 377577717177 ADD P8 CE3 Py = 0
1757 26417777777 OPND ADD [ P &« (A1)
1760 05136774777 MOD  INC  RR.  BSPO Hwa
170l 3722713771777 CaD PL rL = caelb = 1
1762 264377171177 OPND 2DD Q Q = wl
1763 3711677777% Sky INC BUSL ®ws
1764 21ab56717777 Q INC SM S = el
1765 37477772777 apo 31} L =V
1766 37717777117 apb oL SIEG uL = 0
1767 26246362735 OPND JMP  wall 2 uNe ¢ = L1 LO TO HALT STATE
°
°
“
a CIOP 1S A ROUTINE THAT DOES THE ¢PuU - 10P CUMMUNICATION
o
354( 37766173543 c1oP JwpP  CP1 NF 2 Fe MEANS OUTBOUND TRANSFER
3541 35772317777 SP2 REPC
3542 10057547777 UBUS aDD 100 Fl XFEn DATA
3543 25772317717 cPl $P3  REPC
3544 16U37547777 UBUS ADD 104 t1 XtER COMMAND
3545 37772377437 REPC CF2
3540 5777767457 SP3  aApD CFlL #3 WAIT FOR COMPLETION
3547  }2737777177 iob add sk CF3 uNLOAL [OD
3550 06761600040 CPXx2 KUMN 000040
3551 16777417777 URYS ADD NZ-O 170 TIMEOUT 27
3552 3ITITTLTRTT 400 HS- NOe RETURN
3554 37777767417 ADD SF2  RKSe YESs SET F2 AND RETURN
1471004-29
MICRO-CODE COLD-LOAD
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COLD-LOAD

COLD-LOAD ANALYZER PCA

DESCRIPTION:

The cold load analyzer PCA, part no. 30000-60004, is an I/0 type
PCA that monitors certain signals on the IOP, MUX CHAN, and SEL
CHAN buses. The signals are latched and will sequentially light
six LED’s 1located near the front of the PCA, when a good
Cold-Load operation is recognized.

FUNCTION:

A Cold-Load operation is divided into six progressive steps. The
successful completion of each step is latched and will light its
respective LED. A good Cold-Load will therefore light all six
LED s.

OPERATION:

To operate, insert the cold load analyzer PCA into any polled or
unpolled slot on the MUX CHAN bus to analyze any device
controller the MUX CHAN bus or 1into any polled or unpolled slot
on the SEL CHAN bus tc analyze any device controller on the SEL
CHAN bus. Load the switch register with the DEVNO and a
Cold-Load Read command for the failing device «controller.
Depress I/0 reset, CPU reset, and Cold-Load switches.

Each successful step will light its respective LED. The first
LED that does not light points to the failing step. For example,
if when analyzing a mag tape cold-load problem only the first two
LED"s light, then the first LED not to light would indicate that
the SI0O MUX is not functioning properly.

The cold 1lcad analyzer PCA was initially desigrned to aid in
troubleshooting 7905A/7920A disc subsystem problems. The
complexity of the Port Controller, Selector Channel, and Disc
Ceontroller presents up to eight separate PCA’s that have to be
tested at full speed. The decisicn of where to begin is made
easier with the help of the cold-load analyzer PCA.

MAINTENANCE:

The cold-load analyzer PCA has its schematic diagram etched on
its component side. All components are coded for ease of
identification. The HP part numbers are listed in the upper
right-hand corner. Troubleshooting is made easy by cold-loading
a known good device controller and following the flow of events
with a logic probe or oscilloscope.

Each LED can be individually tested by momentarily grounding the
cathode (c¢) while the PCA is inserted into any DIO/SIO slot.

COLDLD-4



DEVICE

COLD-LOAD

OPERATIONAL DESCRIPTION

OPERATION

All LED’s lighted indicate

DEV
CONTR

SI0O MUX or
SEL CHAN

SIO MUX or
SEL CHAN

DEV
CONTR

SI0 MUX or
SEL CHAN

DEV
CONTR

SI0 MUX or
SEL CHAN

SIO MUX or
SEL CHAN

DEV
CONTR

SIO MUX or

Issue SO, SIO command, and DEVNO word to all
device controllers.

Recognize DEVNO in SIO command word and issue
REQ to the SIO MUX or SEL CHAN.

Issue SI to the IOP in response to REQ and
regquest the device controller to place its
DEVNO*4 on the IOP or SEL CHAN bus.

Begin DRT fetch operation.

Inform the device controller that the IOAW is
on the IOP or SEL CHAN bus.
Acknowledge receipt of the Cold-Load Read
command and Unit Number.

Inform SIO MUX or SEL CHAN to fetch next I/0
doubleword order pair.

Toggle INXFER to signal the device controller
to begin sending data to memory.

16 bit DATA word on the IOP or SEL CHAN
from the I0P, SIO

Place
bus until EOT is received
MUX, or SEL CHAN.

Count DATA words received and issue EOT when

count is reached.

Continue fetching I/O doubleword order pairs
until END order with interrupt is received.

Inform device controller to interrupt CPU.

Issue INT REQ to IOP.

Issue TOGGLE SI0 OK to device

controller.

signal

a good cold-load, otherwise the data

the device was incofrom rrect or absent.
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COLD-LOAD
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COLD-LOAD ANALYZER PCA
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DIAGNOSTICS

CONFIGURING STAND-ALONE DIAGNOSTICS

Log on the system as follows:
:HELLO FIELD.SUPPORT ,HPOFFLN; TERM=[TERM TYPE]
: RUN SDUP;NOPRIV

> Enter 1 << to create a CPU diagnostic tape >>
Enter 2 << to create a non-CPU diagnostic tape >>
Enter / << to terminate SDUP >>

<< IMPORTANT >>

All other inputs not specified above are illegal and
may prematurely abort the SDUP program.

1 << to create a CPU diagnostic tape >>
Program Name? PD320A

Program Name? PD320Al

Program Name? PD320A2

Program Name? PD320A3

Program Name? PD320A4

/ << to terminate SDUP >>

VVVYVYVYVYV

When the tape is completed, SDUP will print the PL address.
Write the Program Limit (PL) on the tape label of the CPU
diagnostic tape.

If a 1listing of the CPU diagnostic is required, mount the
stand-alone source tape (30000-1X005) and perform the following:

<HELLO FIELD.SUPPORT,HPOFFLN; TERM=[TERM TYPE]

:FILE T;DEV=TAPE
:RESTORE *T;SD320A,SD320A1,SD320A2,SD320A3,SD320A4;SHOW

DIAG-1



DIAGNOSTICS

Mount the stand-alone maintenance tape (30000-1X006) and perform
the following:
:RESTORE *T;MD320A,MD320A1,MD320A2,MD320A3,MD320A4&
JD320A,JD320A1,JD320A2,JD320A3,JD320A4 ;: SHOW
:STREAM JD320A,JD320A1,JD320A3,JD320A4

CPU DIAGNOSTIC LEVELS (Order on tape)

FILE NAME LEVEL SECTION
PD320A 03.0 1
PD320Al1 03.0 2
PD320A2 03.0 3
PD320A3 03.0 4
PD320A4 03.0 5

DIAG-2



Mount

Enter

Press

Press

Enter

Press

COLD LOAD INSTRUCTIONS

FOR LOADING

DIAGNOSTICS

A STAND-ALONE CPU DIAGNOSTIC TAPE

stand-alone CPU diagnostic tape onh logical unit 0.

2003006 in SWITCH REGISTER

CPU RESET, I/O RESET, LOAD

RUN (except for section 1, see NOTE)

program opticns in SWITCH REGISTER

RUN

NOTE

To run Section 1, press RUN three times
3 appears in the CIR.

Load all even

numbers in the

press RUN until a HALT 4 appears

Load all ocdd
press RUN until

Go to step 5.

nurbers in the
a HALT 5 appears

DIAG-3

SWITCH
in the

SWITCH
in the

until a HALT
REGISTER and
CIR.

REGISTER and
CIR.



DIAGNOSTICS

STAND-ALONE NON-CPU DIAGNOSTIC TAPE

The stand-alone diagnostics are not configured for load-and-go
operation as on the HP 3000 Series II diagnostic tape. All
diagnostics must have B-SWITCH REGISTER bits set to execute each
test.

The 7905A cartridge disc diagnostic is the only pre-Series II
diagnostic to utilize the Section Register technique employed by
all Series 1II diagnostics. The Section Register may invcke
operator action and thus are not entirely load-and-go.

DIAG-4



DIAGNOSTICS
CONFIGURING A NON-CPU DIAGNOSTIC TAPE

:RUN SDUP;NOPRIV

52 << to create a non-CPU diagnostic tape >>
>Program Name? PD321B

>Program Name? PD322A

>Program Name? PD319A

SEnter DRT # for Console? << Enter 3 >>

SEnter DRT # for Line Printer? << Enter 0 if unavailable >>

>Program XXXX Any Changes? << Enter Y or N >>

SDB+Y? << Enter value between 0 and 7 >>

>(DB+Y) = YYYYYY? << Enter new contents or CR to keep
previous contents >>

>/ << to terminate SDUP >>
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DIAGNOSTICS

*1
*2
*3

OFF-LINE DIAGNOSTICS (Order on tape)

1 SLEUTH

2 CART DISC 7905A
3 MEMORY PATTERN
4 MUX CHAN

5 DISC FILE 2888A
6 CART DISC 7900A

7 SYS CLK

10 TELEPRINTER

11 FIXED HEAD DISC

12 *1 SEL CHAN/MUX CHAN

13 TERMINET

14 EXT FLT PT

15 9 TRK MAG TAPE

16 *2 SSLC INTERFACE

17 *3 UI DIAG

20 READER/PUNCH

21 DECIMAL FIRMWARE
SbUP

REQUIRES TEST BOARD HP 30033A

REQUIRES TURNAROUND JUMPER PLUG HP 30055-60005

REQUIRES TEST HOOD HP 30049B

DIAG-6

PD211A
PD319A
PD321B
PD322A
PD323A
PD324A
PD325A
PD326A
PA328A
PD329A
PD330A
PD331A
PD333A
PD334A
PD335A
PD336A
PD337A

D217A

02.0
02.0
00.0
00.0
0l.0
01.0
00.0
00.0
02.0
00.0
01.0
00.0
0l.0
01.0
01.0
01.0
00.0
04.0



COLD LOAD INSTRUCTIONS
FCR LOADING
NON-CPU DIAGNOSTICS
1. Mount non-CPU diagnostic tape on logical unit 0.
2. Enter %003006 in switch register.
3. Depress CPU reset, I/O reset.
4. Depress cold load.

5. Depress run.

6. Set two fields in switch register as follows:

MEMORY | —=—mm——= BIT-————==——=- !
SIZE 0 1 2 thru 15
mmmmmm oo et |
64K 0 0 Program number
48K to 56K 0 1 Program number
32K to 40K 1 0 Program number

7. Depress run (three times to skip steps 8 and 9).
8. Enter program origin (%4000 or greater).
9. Depress run.

10. Program loads and execution begins.

DIAG-7

DIAGNOSTICS



DIAGNOSTICS

RUNNING AND CONFIGURING ON-LINE DIAGNOSTICS

Always log on from the system console.

TAKE

GIVE

HELLO FIELD.SUPPORT ,HPONLN
RUN SDM

*[type in any command]

<< CAUTION >>

Control Y should return control back to the system
console. However, it may also crash the system. SDM
therefore should only be executed during preventive
maintenance times.

S5DM can cause system failures, therefore, it is a
good 1idea to COOLSTART after using SDM to ensure
proper reloading of MPE after each use.

NOTE

The first two letters of any command are all that is
necessary to invoke the command.

*NEw MTTEST

*PROGRAM NAME ? PD362A

*DEVICE NUMBER IN DECIMAL ? 6

*SET FLAGS ? 4,5,6,7,8,9,10,17,PE,NA
*DIAGNOSTIC CONFIGURED

*SAve MTTEST

*RUn MTTEST

The above will invoke tests 4-10, 17 and will pause
after any error and print the UD name (MITEST)
before every message.

[LDN] allows spooled devices to be tested on-line.

[

LDN] returns spooled devices to the system.
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Command
ABORT

BATCH
8RANCH

CATALOG
CLEAR
CONTINUE
DEFINE
END
EXIT
FLAGS

GO
LDEF INES

LOG
NEW
OFF

ON
OUTPUT

PAUSE
PLOG
PTAB
PURGE
RESTORE
RUN

SAVE
SET

SKIP
STATUS
TABULATE
TIME

471004-31, 1

SDM SYSTEM COMMANDS,

Parameters
[<UD name>]

<fspec>
[UD name>]

[table]l [;<ident list>]
[<flag list>[;<ident list>]

[<ident list>]
<ident>=<text>

[<ident 1list>][;<spec>]

[<ident section list>][:<device>]

[<table>] [; <Espec>]
<limit>[;<ident list>]

<UD name>

{<step number>][;<ident list>

<ident list>[;<device>]
[<Espec>]l [;<ident list>]

[<step number>[];<ident 1list>]
[<fspec>][;<ident list>)
[<fspec>][;<ident list>]

<UD name>|[;PST]

[<ident list>]

[<ident times list>][;<device>]

[<UD name>]
<flag list>[;<ident list>]

[ <UD name>]

[<ident list>]
<limit>[;<ident list>]
[<Espec>]

of 2

DIAG-9
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sheet 1 of 2

Meaning

Terminate
immediately

Batch command input

Branch on UD
resumption

List symbol table
entries

Clear UD control
flags

Continue UD

Define string

End batch input

Terminate SDM
execution

List UD control
flags

Start UD execution

List defined
strings

Log all UD output

Prepare NEW UD

Terminate UD at
step number

Make UD active

Outputs errors on
device

Pause UD execution

Print logged output

Print error
tabulation

Remove ident from
table

Restore UD control
flags

Run UD specified
times

Save entry in PST

Set UD control
flags

Skip rest of
section

Qutput UD status

Tabulate errors

Output time of day



DIAGNOSTICS

SDM SYSTEM COMMANDS, sheet 2 of 2

WHEN ALLOWED:
Command INACTIVE READY RUNNING PAUSED WAITING CONFIGURING

ABORT X X X X X
Brancs x 7
cLear x x x x
costrnoe x
rLacs x x x x
o x x x w oo
e x x x x
nmMe x x x x
o, x x x x x
o x x x x x
oureor x x x x
paUsE x x x
pLoc x x x x
etaB x x x x
RESTORE x x x x
RN x x x w o
save x x x x x
ser x x x x
skte x x x
TapuIATE x ox 5 =
where:
X = Command is allowed
W = Command allowed only when weiting for NEW section

471004-31, 2 of 2
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DIAGNOSTICS

DEFINITIONS IN SDM COMMANDS, sheet 1 of 2
The ::= symbol means "is defined as."

<UD name> ::= A symbol representing a single UD.

<fspec>::= This parameter specifies the source of destination
file name or device name. A device 1is specified by a fspec of
DEV= <device>. If a file is specified it must be a sequential

file and be previoucly opened.

<ident 1list>::= A list of one or more symbols, which in general
use UD names, separated by commas. If the ident list parameter
is optional and the ident list parameter is omitted, then the
command will be directed to all the UD’s currently on the Acitve
list.

<flag 1list>::= A list of one or more numbers from 1 through 32
and the symbols, PA, PE, SP, EP, NP, LP, CS. The numbers refer
to Flag Table elements. The first N Flag Table elemrents (where N
is the number of Sections) are used as section selection flags.
The remaining flags may be used for any purpose.

<step number>::= A decimal number between one and 511.
<device>::= A list of zero to two numbers, separated by commas,
in the range from zero to 255. These numbers are passed tc the

diagnostic program and may be logical device numbers, DRT numbers
or unit numbers as specified by the diagnostic program. The
device numbers may range freom zero to 255. If a device number
is not specified, the previously defined value will be used.
MNEMONIC FLAGS
PA - PAUSE AFTER STEP
Causes the UD to pause after each step and the stegp number
to be output. This flag, if effect, causes the UD to single

step. Execution is resumed with a CONTINUE or BRANCH
commrand.

PE - PAUSE On ERROR

Causes the UD to pause whenever an error message is output.
Execution is resumed with a CONTINUE or BRANCE command.

SP - SHORT PRINT
Print only the message number and any variable data.

471004-32, 1 of 2
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NP

EP

NA

CS

LP

DEFINITIONS IN SDM COMMANDS, sheet 2 of 2
NO PRINT
This flag causes the UD to suppress all error and data
messages and certain pause and question messages, thus
providing high speed test execution for such purposes as
"scoping loops."
ERROR PRINT ONLY
This flag causes SDM to suppress D class messages.

NAME OUTPUT

This flag causes the UD name to be appended to the first
line of any message output by the UD.

CYCLE SECTION

This flag causes the UD to re-execute a section instead of
advancing to the next selected section.

LOOP
This flag causes the UD to locp on the current step or to

loop back to the logical beginning of a sequence of steps
and repeatedly execute the sequence.

471004-32, 2 of 2
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DIAGNOSTICS

UD STATES

INACTIVE

The UD is known only to SDM through a UD entry in the
PST or TST.

ACTIVE — The UD has been loaded and confiquration data passed
to it. It may be in any of the possible ACTIVE
substates listed below.

READY - The UD is set up to execute but will not enter the
RUNNING state until referenced by a RUN (see Section
3.24) or a GO (see Section 3.25) command. The UD
enters the READY state when referenced by an ON (see
Section 3.23) command.

RUNNING - The UD has been activated and 1is executing as far as
SDM is concerned. The UD enters this state from the
READY or INACTIVE state when referenced by a RUN or GO
command.

PAUSED - Execution of the UD has been suspended by a PAUSE (see
Section 3.27) command or by a pause request from the
diagnostic.

WAITING - UD execution has been suspended while waiting for
operator input, an interrupt, a timing delay or a new
section to be selected.

TERMI- - Transitory state between Running and Inactive.
NATED

STATUS COMMAND

The status of the UD is listed after the UD Name and current step
number using the following mnemonics:

CF - Configuring

RE - Ready

RU - Running

IP - Waiting for Input

T™ - Waiting for Timeout

IN - Waiting for Interrupt

NS - Waiting for New Section

PA - Paused

ON - Return to READY after execution
LO - Log Output

TE - Tabulate Errors

PR ~ Program runs in Privileged Mode

The Step Number output is the number of the last step executed or
if the UD has not run then a Step Number of zero will be output.
If the ident list specifies a UD which is in the INACTIVE state,
the UD name will be output followed by the word "INACTIVE".

471004-33

DIAG-13



DIAGNOSTICS

The following diagnostics and diagnostic fix levels are current
date code 1610.

ON-LINE DIAGNOSTICS

DEVICE NAME FILE NAME LEVEL

1 DISC FILE - 2888A PD360A 00.0
2 CART DISC - 7900A PD361A 00.0
3 MAG TAPE PD362A 03.0
4 TERMINAL DATA PD363A 02.0
5 CARD READER PD365A 05.0
6 LINE PRINTER - 2607/10/14 PD366B 03.0
6 LINE PRINTER - 2607/13/17/18 PD366A 01.0
7 TELEPRINTER PD367A 02.0
10 TERM-CONTR PD368A 01.0
11 TERMINAL - 2640A PD369A 00.0
12 CARD PUNCH PD370A 00.0
13 CRT - 2600A PLC371A 00.0
14 PAPER TAPE READER PD372A 01l.0
15 PAPER TAPE PUNCH PD373A 01.0
16 TERMINET - 2762A PD375A 01.0
17 CALCOMP PLOTTER PD376A 00.0
20 CRT - 2615A (BEE-HIVE) PD378A 01.0
21 CARD READER/PUNCH PD379A 01.0

DIAG-14



DIAGNOSTICS

SLEUTH

Differences from Series II

12).

*

Does not have PUT and GET subroutines.

Operates in 48K to 64K systems.

The console interrupt switch, located on the 3000
mini-control panel, terminates any SLEUTH program and
returns SLEUTH to the input mode.

Control A is not recognized.

Does not have 7920 device type (socn to be implemented as

B Switch Reg. Control

0 - Enable Ext. Switch Regq.
7 — Enable Status Checking

11 - No Print

12 - Enable SIO Program Dump on Error
14 - Pause On Error (Halt 216)

15 ~ Switch Output tc Alternate Device

DIAG-15



DIAGNOSTICS

HALT CODES

SEG. NO.

DESCRIPTION

XX

01

02

03

15

16

17

06

22

22

22

XX

20

20

Cold Load Halt.

Stand Alone Loader (First
Halt) Request Program Number

Stand Alone Loader (Second
Halt) Regquest Program Origin

Stand-Alone Loader (Occurs if
answer to Halt 02 < %4000)

Interrupt from Segment No.
other than 0,1,2 or 5.

Halt on Error.

Orderly termination by user
execution of Halt command.
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Table A-1.

Index of Commands and Mnemonics

DIAGNOSTICS

INDEX OF COMMANDS AND MNEMONICS
MNEMONIC VARIABLE COMMAND NAME MNEMONIC VARIABLE COMMAND NAME
ACB % BUF (INDEX} PRIMARY ACCESS BUFFER fa LUN' CYL HEAD.SEC READ ADDRESS
VARIABLE BUFIINDEX) RA LUN RA IMMEDIATE
AR LUN " CYL HDSEC! ADDRESS RECORD RAND VAR RANDOMIZE
AUTO STEPN: AUTO NUMBER STEPS AC LUN RECALIBRATE
BA {RECORD/E! BATCH It TESTS ACLK% VAR READ CLOCK
8sF LUN BACKSPACE FILE RD LUN BUF | MODE ETC READ DATA
8SR Lun BACKSPACE RECORD MDA LuN REQUEST DISC ADDRESS
sUMP fdl BUMP PASS COUNT ADdC LUN BUFFER READ RECORD W CRCC
ca LUN COMPARE ADDRESS AD: LUN BUFFER RD IMMEDIATE
ce LUN BUF 1 B'JF2 ERRCOUNT COMPARE BUFFERS READ BUF:C READ ORDER. SI0
cc LUN SECOUNT; CYL HEADSEC CYCLIC CHECK REN RENUMBER PROGRAM
cct LUN SECOUNT CC IMMEDIATE REW LuN REWIND MAG TAPE
cHB BUF TYPE CHANGE BUFFER AFS LUN BUF | BUF CYL HEAD SEC READ FULL SECTOR
o LUN CONTROLWORD CONTROL 1 O RFSI LUN.BUF RES IMMEDIATE
L Lun CLEAR RIO LUN BUF READI O
CLR LUN BUFFER: CYL HEAD SEC, COLD LOAD READ AMSK BUF READ MASK
cLue LUN CLEAR UNIT BUSY ANFI LUN BUF ANES IMMEDIATE
CONE CONFIGURE RNFS LUN BUF  CYLHEADSEC HEAD NEXT FULL SECTOR
coNT WORD1 WORD?Z CONTROL ORDER SI0 "e LUN.LINELENGTH RIPPLE PRINT
CORB¥%  LUNBUF CORRECT BUFFER Rast LuN AEQUEST STATUS
pl:} NAME LENGTH DATA TYPE DEFINE BUFFER RRES HTN RESIDUE ORDER S10
DELY RESOLUTION DELAY as LUN HANDOM SEEK
DEV LUN ORT TYP ERR UNIT; BAUD DEVICE RSA LuN REQUEST SECTOR ADDRESS
DISP LUN TYPE DISPLAY RST LUN HEWIND & RESET
os LUN| CYL HEAD SEC DECREMENTAL SEEK AasYN LuN REQUEST SYNDROME
OUMP PARAM: PARAN| DUMP QUANTITY AUA LUN REQUEST UNIT ALLOCATION
END END COMMAND RUN RUN COMMANDS
ENDS L £ND ORDER SIO /WO LUN BUF MASK OFFSET £YL HDSEC — READWITHOFFSET
33 ist ERASE PROGRAM RWOI LUN BUF MASK OF FSET READ WITH OFFSE T IMME DIATE
s ENABLE STATUS Awv LUN BUF | MASK. CYL HUSEC READ WITHOUT VERIFY
ESTAak  STATUSMASK EXPECTED STATUS AWy LUN BUF  MASK HEAD WITHOUT VERIFY IMMEDIATE
AT LUNi L U FORMAT sa LUN BUF  CYL HEADSEC SKIP ADDRESS HEAD
FOR VAR PRI - TO PRI FOR SAl LUN BUF SA IMME DIATE
FSF LUN FORWARD SPACE FILE SBNK BANK $SET BANK
£SR Lun FORWARD SPACE RECORD SCLKk  VALUE SET CLOGK
FTD LUN, CYLHEADSEC FLAG TRACK DEFECTIVE SED 01 SET ENABLE DISABLE iNT
FTOH LUN FTD IMMEDIATE SEEX LUN CYL HEAD SEC SEEK
GAP LUN GAP MAG TAPE SELU LUN UNIT SELECT UNIT MA( TAPE
GETok VAR GET SENS SENSE CRDEH, SIO
LUN SETS LUN JUMPE RS SET JUMPERS UNIV IF ACE
GO STEPNEXPSTATUS MASK CONDITIONAL BRANCH SEM LUN MASK SET FILE MASK
HALT HALT 417 SIN Lun SETINTERRUPT
D LUNBUFF CYL HEAUSEC INITIALIZE DATA s10 LUN PROG INTS TIME EST MASK START1 O
101 LUN BUFF 1D IMMEDIATE SKRD LUN BUF [ MASK - CYL HD SEC SEEK HEAD DATA
i PRI - AELOP - PRI THEN: STEP - If SKWD LUNBUF | MASK' CYL HDSEC SEEK WRITE DATA
INT INTERRUPT ORDER SO SMSK MASKWORD SET MASK
R LUN BUFF TRACK ARC INCREMENTAL READ sout SWITCH OUTPUT
15 LUN.CYL HEAD SEC INCREMENTAL SEEK ss SUPPRESS STATUS
T LUN! CYL HEAD SEC INCREMENTAL TRACK STAT STD STATUS DUMP
w LUN BUF £ TRACK ARC INCREMENTAL WRITE TAB TABULATE
Jume ADDRESS! €1 JUMP ORDER SI0 TOH LUNT LUNZ BUF | BUF2 TERM DATA tFACE LOOP
Ler - vaR EXPR LET TIo LUN TESTI O
LIST % VAR| BASE| LISt VER LUN SECCOUNT].CYL HD SEC] VERIFY
LooP STEPN 1IMES BHANCH VERI LUN SECCOUNT VERIFY IMMEQIATE
LTI LUN WORD LOAD TI0 REGISTER WA LUN CYL HEADSEC WRITE ADDRESS
MAKT AN MAKE TEST TAPE wal Lun WA IMMEDIATE
Me LUN MASTER CLEAR WD LUN BUF _MODE ETC WRITE DATA
NAME SIOPROG NAME §10 PROGRAM wo! LUN BUF WD IMMEDIATE
NEXT VAR NEXT wEm LuN WRITE FILE MARK
NOPR NO PRINT WFS LUN BUF CYL HEAD SECTOR WRITE FULL SECTOR
PCT LUN PATTERN PACK CERTIFICATION WSt LUN BUF WES IMMEDIATE
pe PAUSE ON ERROR wio LUN WORD WRITE | O
POLL LUN RESUME POLLING welT 8UF. C! WRITE ORDER 510
PR PRINT WRZ LUN BUF WRITE REC W 0 PARITY
PROC Ni PROCEED XDUL LUN BUF 1 BUF 2 MODE XFR DATA UNIV (FACE
PUT % “STRING™ PUT ZBUF BUF ZERO BUFFER

% Serjes 11 commands only

1471004-34
INDEX OF COMMANDS AND MNEMONICS

DIAG-17




81-OVId

GENERAL 1S5 DISC 7900 DISC MAG TAPE DIRECT 1/O SI0 ORDERS 7905 DISC
ACB  LOOP ca cc BSF clo CONT AR
AUTO  MAKT cc cci 8SR mc ENDS cL
BA mC ccl DS FSE RIO INT CLUB
BUMP  NAME cLR FMT FsR RMSK JUMP DISP
ca NEXT 0$ FTD GAP SED READ )
CHB  NOPR EMT FTDI RO SIN RRES FMT
CONF  PE FTD 10 ROC SI0 SENS 0
CORB PR FTDI ot REW SMSK WRIT 101
DB PROC 1S 1S AST TI0 1S
DELY PUT T tT SELU wIo T
DEV  RAND PCT AC wD P.T. PUNCH LTIO
pump  RACKL RA RD WFEM wD POLL
END REN RAI ROt WR2Z LINEPRINTER RC
Ep RUN RC RFS RP RD
ES SBNK RO RFSi wD CARD READER RDA
ESTA  SCLK ROI RNF1 F.H.DISC RO RDI
FOR  SOUT RES ANFS iR RFS
GO ss RFSt RS w PLOTTER RFSI
GET  STAT RS SEEK RD WD RQST
HALT TAB SA WD wo SELECTOR RS
IE ZBUF sl wD! CHANNEL RSA
LET SEEK WES UNIVERSAL IF TEST BOARD RSYN
LIST wa WFSI P.T. READER SETY RD RUA

WAl RD XDUI WD BRWO
WD RWOI
WOl RWV
WFS ASYNC MUX AWV
WESI RO SEEK
RP SEM
TOIL SKRD
WD SKWD
VER
VERI
WO
WOl
WES
WESI
1471004-35

LIST OF COMMANDS BY DEVICE TYPES
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DIAGNOSTICS
SLEUTH CONFigure COMMAND

Configuration Codes

1 SI0 MUX

2 Card Reader (28933)

3 Syncrhonous Single-Line Controller

4 Hardwired Serial Interface

5 Line Printers (2607A, 2613A, 26174, 2618A)
6 Terminal Data Interface

7 Terminal Control Interface

8 Clock-Console

9

Unused
10 Unused
11 Unused
12 7920A

13 Disc Drive (79003)

14 Disc Drive (2888A)

15 Disc Drive (7905a, 79204)
16 2MB Disc Drive (26603)

17 4MB Disc Drive (266034)

18 Magnetic Tape Unit (7970B)
19 Magnetic Tape Unit (7970E)
20 Paper Tape Reader (2748B)
21 Paper Tape Punch (28953)
22 Plotter Interface

23 Line Printers (2610A, 2614A)
24 Special Interface

25 30050Aa, 30051A

The CONFigure command should be run every time a configuration
change has taken place. If the CONFigure command does not run
successfully, it is an indication that MPE may not function,

The following pages contain lists of possible HALTS and their
meanings.
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DIAGNOSTICS

Coded Halts

CONFIGURATOR HALT MEANING
0 I/0 command rejected.
(CC = CCL)
1 Unexpected interrupt.
(RA = Device Number)
2 I/0 command rejected.
(CC = CCG)
3 Interrupt from unidentifiable device.

(RA = Device Number)

4 Device interrupted more than once
per test.
({RA = Device Number)
6 SIO MUX has two non-zerc RAM's.
%10 Interrupted by declared non-interrupt
device.
$11 Unexpected module violation.

(RA = Parameter)

$12 SI0 program did not complete.
(RA = Device Status)
(RB = Device Number)

%13 DRT contains wrong SIO program pointer.
(RA = SIO Pointer)
(RB = Expected Pointer)
(RC = Device Number)

%14 SIO MUX address RAM was wrong value.
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DIAGNGSTICS

INSTRUCTIONS FOR RUNNING THE WORKOUT PROGRAM

The WORKOUT program allows the user to exercise up to six disc
drives and one mag tape on-line while under control of MPE. This
program requires no special capabilities or knowledge.

After the :RUN WORKOUT commend 1is entered, the following
guestions will be asked. A carriage return will imply the
default answer.

a. Number of disc files?

Any number from 0 to 6 can be input. This will be the number
of disc files that WORKOUT will attempt to open.

b. Numker of Passes?

Any number frcm 0 to 32766 can be input. WORKOUT will
execute the number of passes entered and terminate. If zero
passes is input, the program will terminate immediately.

Default: Zero.
c¢. LDON for file #N?

This question will be asked if the answer to "a" was greater
than zero. &any number from 0 to 255 can be input.

Default: Zero.
d. Do you want SORT?

This question will be asked if the answer to "a" was greater
than one. A "Y" will cause file #1 to be sorted and written
to file #N where N is the last file specified.

Default: No Sort.

e. Do You Want Tape Transfer?
A "Y" will attempt to open a tape file. If the answer tc "a"
was zero and this answer is "N" then the program will
terminate.

befault: No.

At this point WORKOUT will attempt to open all the files. If for
any reason all the files cannot be opened, a tcmbstone will be
printed for that file and the program will terminate.

During the first pass, seven more extents for each file will be
opened as it 1is written. If a file runs out of disc space, a
tombstone will be printed for that file and the program will
terminate. After the first pass, the extents remain allocated
and the program should not run out of disc space anymore.

DIAG-21



DIAGNOSTICS

If sort was selected and it cannot open its scratch file because
of disc space, a tombstone will be printed for that file and the
program will terminate.

At the end of each pass, a message is printed showing the time cof
day and the number of the pass.

DIAG-22
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MPE CONFIGURATION

SECTION

V

MPE DIFFERENCES, sheet 1 of 2

PRE-SERIES II
Software

File Access & Organization
Methods

- Sequential

- Direct (random)
-IMAGE/QUERY

o up to 16 Data ExXtents
o Data set cannot cross
velume boundry

- Index-indexed File
Organization Method
o 1 key

o Single user of file when

adding and deleting
records
o multiple user inquiry

Languages

— COBOL {see note below on
COBOL)

- RPG

- FORTRAN

- BASIC(Compiler
and Interpreter)

- SPL

NO APL

| SERIES II
|Software

IMPE-I1I,larger enhanced version
|of MPE-C with additional Terminal
|handling capability & provisicns
| for future enhancements.
|Externally to the user very
|similiar to MPE-C but internally
[different.

I

|File Access & Organizatiocn Methods

|
| - Sequential
i - Direct (random)
| - IMAGE/QUERY
o up to 32 Data Extents
o Data set can cross volume

I
|
| boundry on Extent boundary
!

- KSAM-Keyed Sequential Access
Me thod
o 16 keys
o concurrent add, delete,
update and inquiry

Languages

| — COBOL (see note belcw on Cobol)
i

| - RPG

| - FORTRAN

| — BASIC (compiler & Interpreter)
I

!

- SPL
| - APL

MPECNFG-1




MPE CONFIGURATION

MPE DIFFERENCES, sheet 2 of 2

PRE-SERIES II I SERIES II

Terminal Type recognition
user specifiable

f
|Terminal type reccgnition
| Automatic
[

Powerfail /Manual Restart jPowerfail/Auto Restart
|

Up to 96 open files per |Up to 255 open files program

program |
!
|
|
|
i
|

Up to 16 file extents Up to 32 file extents

Files can cross volume
bcundaries on Extent Boundaries

Files cannot cross volume
boundar ies

| SOFTWARE CHANNELS

. |I/0 ERROR LOGGING
SYSTEM DISC MUST BE LOGICAL |
DEVICE 1, DEVNO 5 ]
CLOCK-CONSOLE MUST BE LOGICALI
DEVICE 3, DEVNO 3 |
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MPE CONFIGURATION

DRIVER NAMES, TYPES, SUBTYPES, AND SIZES, sheet 1 of 4

I I I J | RECORD

| [ | | SUB- |WIDTH
PART NO. |DRIVER NAME |TYPE |TYPE | (Decimal
| |Words)

DEVICE

IOCLTTYO

30031A

ASR 33/35 30124A

Terminet 10cps 30114A
" 15cps
" 30cps

W=

HP2600A 1l0cps 30132A
" 15¢cps

" 30cps

" 60cps

" 120cp

" 240cp

\O 00 ~) O Ul W

HP2640A/B 30123a

[
[e)]

30032A
or
30032B

Asynchronous IOTERMO

Terminal Contrcller:

Hardwired Terminal
speed sensing

Full duplex modem
(103 or v.21),
speed sensing

Asynchronous half-
duplex modem (202 or
V.23), Data Rate
Select ON, speed
sensing

Asynchronous half-
duplex modem (202 or
V.23), Data Rate
Select OFF, speed
sensing

Hardwired Terminal
speed specified

I
|
|
I
|
I
|
I
I
|
I
|
I
|
[
I
I
I
I
I
I
I
I
I
I
I
I
|
|
|
|
I
I
[
I
I
!
I
I
I
[
I
I
I
!

*a These terminals should be configured with Sub-Type = 1 when
hardwired: ASR 37, IBM Selectric, Memorex 1240.

471004-36/37, 1 of 4
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MPE CONFIGURATION

DRIVER NAMES, TYPES, SUBTYPES,

DEVICE |PART NO.

Full duplex modem
(103 or v.21),
speed specified

|
|
]
Asynchronous half- |
duplex modem {202 or|
V.23), Data Rate |
Select ON, speed |
specified |
|

|

|

]

|

Asynchronous half-
duplex modem (202 or
V.23), Data Rate
Select OFF, speed
specified

Nine-channel
Magnetic Tape Unit
(7970B/E)

Fixed-Head Disc
(2660A):
2 megabyte
4 megabyte

(7900A4) :
Lower Platter only
Upper Platter only

Disc Drive
(7905A,/7920A):
7905A (Removable

Platter)
7905A (Fixed
Platter)
7905A (Cylinder
Mode) |
7905A (System Discl
Mode) [
7920A |
!

|
I
|
|
i
|
i
|
|
|
I
Cartridge Disc i
|
|
]
|
I
|
|
|
|
|
[

*h Core resident.

*c Fixed Head Disc replacement;

471004-36/37, 2 of 4

30115A

30103A
-001
-002

30110A

30129A

J
!
DRIVER NAME |

IOTAPEO

IOFDISCO*b

IOMDISCO*b

IOMDISCl*b

MPECNFG-4

AND SIZES,

TYPE

SUB-

|TYPE

O N

7*c

sheet 2 of 4

| RECORD
|WIDTH
| (Decimal
|Words)

P~
[
[}

[
[3%]
o

uses first 200 cylinders only.



MPE CONFIGURATION

DRIVER NAMES, TYPES, SUBTYPES, AND SIZES, sheet 3 of 4
| I I [ | RECORD
| [ [ | SUB- |WIDTH
PART NO. |DRIVER NAME |TYPE ITYPE | (Decimal
I I {Words)
———————————— e el
IOMDISCO*b| 0 |

DEVICE

30102A

Disc File (2888A)

Card Reader (28934) 30106A IOCDRDO
Paper Tape Reader

(2748B) IOPTRDO

I
I
[
|
|
I
I
|
} 30104A
|
Paper Tape Punch |
(28 95A) 30105A IOPTPNO
Line Printer
(2607/08/10/13/
14/17/18):
2610/14
2607/08

2613/17/18

30108A
30109A

IOLPRTO 32

N = O

J
I
i
| I
I I
[ |
| |
I l
34 |0 1128
I |
I |
I I
I !
|
I
|
|
35 |

Plotter: 30226A IOPLOTO
0.010 in.
0.005 in.
0.0025 in.
0.00125 in.
0.002 in.
0.1 mm

{
{
|
!
[
|
|
!
|
|
|
i
|
|
!
|
0.05 mm |
|
[
|
|
|
|
I
|
[
[
|
|
|
|
I
|
|

NONUN s WO

0.025 mm

Printing Reader/

Punch (2894A) 30119A IOPRPNO 20

Programmable
Controller (UI)

=
[\
o]

30361A IOREMO 23 | 0
Synchronous Single-
Line Controller:
ASCII Switched

Modem (dial up)

22

=
3]
[0}

30055A I0SBSCO

ASCII Non-switched
Modem (private or
leased)

I
|
|
|
|
I
!
I
|
!
!
|
!
I
{
|
|
I
|
|
I
|
|
I
l
!
!
|
471004-36/37, 3 of 4
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MPE CONFIGURATION

DRIVER NAMES, TYPES, SUBTYPES, AND SIZES,

DEVICE

EBCDIC Switched
Modem {(dial up)

EBCDIC Non-
switched Modem
private or leased)

Hardwired Serial
Interface

DS /3000
Communications
Line

DS/3000 Pseudo
Terminal

471004-36/37, 4 of 4

|
I
PART NO. |DRIVER NAME

30360A CSHBSCO

|
|
|
I
I
!
|
I
|
|
|
I
I
I
| 10DS0
I

!

I

IODSTRMO

MPECNFG-6
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MPE CONFIGURATION

Memory Size
Unit of Maximum

Configurator Question 48 64 Measure Allowed
*MAX = OF OPEN SPOOFLES = xxx.? 20 20 | -~ 256-N
CST = xxx.? 256 256 | entries 256
DST = xxx.? 192 256 entries 1024
PCB = xxx.? 56 80 | entries 256
1/0 QUEUE = xxx.? **48 **64 | entries 255
TERMINAL BUFFERS = xxx.? 24 48 buffers 255
10CB = xxx.? 32 48 | entries 255
ICS = xxxx.? 384 512 | words 1024
UCOP REQUEST QUEUE = xxx.? 16 32 | entries 256
TIMER REQUEST LIST = xxx.? 16 20 - = 128
*BREAKPOINT TABLE = xxx.? 20 30 entries 255
= OF RINS MIN =5, MAX = 64.7 32 64 - 1024
= OF GLOBAL RINS USED =0, MAX = 32.? 16 32 - - 1024
= OF SECONDS TO LOGON = xxx.? 120 120 | — - 600
*MAX = OF CONCURRENT RUNNING SESSIONS
= xxx.? 10 16 - - 255
*MAX = OF CONCURRENT RUNNING JOBS = xxx.? 1 1 - 255
DEFAULT JOB CPU TIME LIMIT = xxxxx.? 0 0| -- 32767
LOG FILE RECORD SIZE (SECTORSO = x.? 2 2 | -- 8
LOG FILE SIZE (RECORDSO = xxxxx.? 1024 1024 - 32767
VIRTUAL MEMORY = xxxx.? 2048 3072 | sectors 8192
DIRECTORY USED = xxx, MIN =242, MAX =512.? 384 512 sectors 512
*MAX = OF SPOOFLE KILOSECTORS = xxxxx.? 128 128 - - %777777D
TIME QUANTUM —CS SUBQUEUE = xxxxx.? 1000 1000 miltiseconds 32767
TIME QUANTUM — DS SUBQUEUE = xxxxx.? 1000 1000 milliseconds 32767
MAX CODE SEG S1ZE = xxxxx.? 4096 4096 | words 16384
MAX = OF CODE SEGMENTS/PROCESS = xxx.? 40 40 | - - 255
MAX STACK SIZE = xxxxx.? 24567 31232 words 31232
MAX EXTRA DATA SEG SIZE = xxxxx.? 3072 4096 words 32767
MAX = OF EXTRA DATA SEGMENTS/PROCESS
=x.? 3 4 |- - 4
STD STACK SIZE = xxxx.? 800 800 | words 4096

*New for Release C.
**This value is based on installations supporting one spooled line printer and one spooled card reader. Should this not be the
case, add or subtract 15 for each spooled output device and 10 for each spocled mput device. N = Number of configured
devices.

1471004-38
DEFAULT PARAMETER SETTINGS FOR CONFIGURATION
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MPE CONFIGURATION

~ABORTIO {sdn}
ALTFILE {devicefileid]

[;OUTPRI = outputpriority]
[:COPIES = numcopies}

tdn
OUTDEV =I
devclass

=DELETE {devicefileid]
~DOWN {tan}

=GIVE {ion}

_ Idn
=SHOWDEV [devclass]

zinnn
=SHOWIN { STATUS
qualification [;qualification

J
=0nnn
=SHOWOUT |STATUS
qualification [;qualification

where

;I
#tnnn

a request for a particular input devicefile
#Onnn

a request for a particular output devicefile
STATUS

a3 reguest for summarizing information regarding
devicefile status

gualification {tist)
is a request for ail input (or output) dewvicefiles that
satisfy the gualifications, which are:

]

ACTIVE
READY
OPENED

idn
DEV ={devclass*

]
[;‘21'35 H }

OPENED
{* = =SHOWOUT oniy)

are specific devicefile states

N
{output only) requests only non-deferred files

D
{output only} requests only deferred files

; )
=5P0OH {idn} [STARTIN =5POOL {idn} -gLQSLEUT
: VO {STOP] | DELETE ] ‘ ] [s*rop]
=TAKE {|dn} WAIT
=up {idn}

1471004-39

CONSOLE OPERATOR COMMANDS —
DEVICE AND FILE MANAGEMENT
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=ABORTJOB {jsnum |

JOBS { 1dn } If the first parameter is omitted, both
DATA :JOB (or :HELLO) and :DATA
commands are allowed.

=ACCEPT [

=ALTJOB jsnum
[:INPRI = inputpriority] The job must be introduced or waiting

. _ JIidn
['OUTDEV - {devclass } :l

=BREAKJOB {jnum |

=JOBFENCE | priorityfence}
=LIMIT[numberjobs] [,numbersessions]
=LOGOFF

=LOGON

=OUTFENCE {priorityfence }

JOBS, {ldn }

=REFUSE [_DATA,

=REPLY PIN,reply

=RESUMEJOB {jnum }

=SESSION
[isnum]

= [STATUS]

=SHOWJOB (o atifier 1 [;qualifier 2] @J
[qualifier 2 ;qualifier 1] @S

JOB=[userjsname,] username.acctname
@,username.acctname
[@,] @ .acctname

=SHOWQ [subqueuenamel

=SHUTDOWN

INTRO
— idn N
=STREAMS OFF ‘: WAIT [ ]]

@
=TELL ‘jsnum ;message
jsname

@
SWARN { jsnum } ;message
jshame

=WELCOME cr
message cr
message cr
cr

1471004-40
CONSOLE COMMANDS — JOB AND SESSION MANAGEMENT
MPECNFG-9
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Commands

CALTACCT

{LISTACCT

:LISTGROUP

LISTUSER

‘NEWACCT

PURGEACCT

REPORT

RESETACCT

1471004-41

SYSTEM MANAGER CAPABILITY COMMANDS

Parameters

acctname
[;PASS={password] ]
[:FILES=[filespace] ]
[.CPU=[cpul]
[[CONNECT={[connect] ]
[,CAP={[capabilitylist] |
[:ACCESS=fileaccess] ]

[ MAXPRI=[subqueuename] |
[[,LOCATTR=[localattribute] ]

[@ ] { listfile]
accountname

[groupset] [ tistfile]
[userset] [listfile]

acctname,mgrname
{;PASS={password] ]

[ FILES={filespace] ]
{.CPU=[cpul]
{.CONNECT={connect] ]
[CAP=[capabilitylist] ]
{.ACCESS=[fileaccess] ]
[:MAXPRI=[subquevenamel] ]
[.LOCATTR=[localattribute] ]

accrname

{groupset/
[ listtile]

e
acctname

CPU
LCONNECT

Function

Changes an account’s
characteristics.

Lists attributes of an
account.

Lists attributes of a
group.

Lists attributes of a
user.

Creates a new account.

Detetes an account.

Displays an account's
Tesource usage.

Resets resource-use
counteis for an
account and (15 groups

MPECNFG-10

When Issued

Job, session,
break, or pro-
grammatically.

Job, session,
break, or pro-
grammatically .

Job, session,
break, or pro-
grammatically

Job, session,
break, or pro-
grammatically .

Job, session,
break, or pro-
grammatically .

Job, session,
break, or pro-
grammatically .

Job, session,
break, or pro-
grammatically.

Job, session,
break, or pro-
grammatically.



CAPABILITY LIST

User Attributes:
SM = System Manager
AM = Account Manager
AL = Account Librarian
GL = Group Librarian
DI = Diagnostician

OP = System Supervisor

File Access Attributes:

SF = Permanent Files

ND Access of non-sharable I/0 devices

Capability Class Attributes:
PH = Process-Handling
DS = Extra Data Segments

MR

Multiple RINS

PM

Priviledge Mode
IA = Interactive Access

BA Local Batch Access

MPECNFG-11
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(Pages MPECNFG-12 through -18 are
reserved for future information.)
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Commands

:ALLOCATE

DEALLOCATE

{QUANTUM

RESUMELOG

:SHOWLOG

:SHOWQ

SWITCHLOG

:SYSDUMP

1471004-49

Parameters

[code] ,name

[code] ,name

subgueuename,time

[subqueuename]

dumpfile{ auxtistfile]

MPE CONFIGURATION

Function

Permanently allocates
a program or procedure
in virtual memory.

Removes a program or
procedure from virtual
memory.

Changes a circular sub-
queue time-gquantum.

Resumes logging
following suspension
caused by an error.

Displays Log-Fite
status.

Displays scheduling
subgueue information.

Closes current Log
File, opens a new
Log File, and treats
this as current Log
File.

Copies MPE/3000 to
tape.

MPECNFG-19

When Issued

Job or session.

Job, session,
break, or pro-

Job, session,
break, or pro-
grammatically.

Job, session,
break, or pro-
grammatically.

Job, session,
break, or pro-
grammaticaily.

Job, session,
break, or pro-
grammatically.

Job, session,

break, or pro-
grammaticalty .

Job or session.

SYSTEM SUPERVISOR CAPABILITY COMMANDS
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Commands

:ALTGROUP

:ALTUSER

LISTACCT

:LISTGROUP

LISTUSER

:NEWGROUP

NEWUSER

PURGEGROUP

:PURGEUSER

REPORT

1471004-50

ACCOUNT MANAGER CAPABILITY COMMANDS

Parameters

groupname
[/PASS={password] ]
[.CAP=[capabilitylist] ]
[.FILES=[filespace] ]
[:CPU=[cpul]

[,CONNECT={connect]]

[, ACCESS={fileaccess] ]

username
[,PASS=[password] ]
[,CAP={[capabititylist] ]

Function

Changes a group’s
attributes.

Changes a user’s
attributes.

[ MAXPRI={subqueuename] ]
[LOCATTR=[localstiribute] ]
[ HOME=[homegroupname] ]

[acctname] | tistfile]

lgroupset] [ tistfile]

luserset] [ Jistfile]

groupname
[PASS={password] ]
{:CAP=[capabilitylist] ]
[ FILES={filespace] ]
(:CPU=[cpul]

[[CONNECT={connect] ]

[ ACCESS={fileaccess] ]

USERNAME
[;PASS=[password] |
[,CAP={(capabitityhst] ]

List attributes of
user’s log-on account.

List atiributes of a
group 10 user’'s log-on
account.

Lists attributes of a

user in i0g-on account.

Creates a new group
in fog-on account.

Creates a new user 11
log-on account.

[.MAXPR|=[subqueuename] ]
[{LOCATTR=[localattribute] ]
{.HOME={homegrougname] ]

groupname

username

[groupset/ [ listfile]

Deletes a group from
log-on account,

Deletes a user from
iog-on account

Displays resource-
usage counts for log-an
account and 1ts groups.

MPECNFG-20

When issued

Job, session,
break, or pro-
grammatically.

Job, session,
break, or pro-
grammatically .

Job, session,
break, or pro-
grammatically .

Job, session,
break, or pro-

Job, session,
break, or pro-
grammatically .

Job, session,
break, or pro-
grammatically .

Job, session
break, or pro-
grammaticaily.

Job, session,
break, or pro-
grammatically .

Job, session,
vreax, or pro-
grammatically .

Job . session,
break, or pro-
grammatically.
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FOR NEW FILES:

-FILE formaldesignator { = SNEWPASS }

[= filereference] [,NEW]
[:DEV = device]

[:DISC = [filesize] [.[numextents] [,initalloc}]]

F
.BINARY
:REC = | recsize . | block factor U
v ASCII

[:NOBUF]
[:cCcTL]
[:MR]

:EXC
:EAR
:SHR

[: ACC = accesstype]
[:BUF = numbuffers]

:DEL
:SAVE
:TEMP

[:CODE = filecode]
1471004-51

FILE COMMAND FORMAT
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Command Syntax Use
ADD ADD{Q] lline number] To enter lines of text
[LRoLo({a) [.now]] into the Text file
from the keyboard or
from the Hoid file.

BEGIN BEGIN[Q] Used as the first
expression in a
matching BEGIN-

END pair.
CHANGE CHANGE[Q] To replace old text with
[{abs. col. pos/{abs. col. pos. ]} | new text,
char. string
TO char. string
{IN range fisc]

DELETE DELETE[Q] [range list] To delete characters and
tines from the Text {ile.

END END To terminate execution
of EDIT/3000 or, when
used with a matching
BEGIN command, to
terminate an iterative
operation,

FIND FINOD{Q] range To locate a point in the
Text file.

GATHER GATHERI[Q] range To move portions of

TO tine number text from one location

{BY increment] to another in the Text
file and renumber the
lines.

HOLD HOLD{Q] [range] [LAPPEND] To copy text from the
Text file into the Hold
file,

INSERT INSERTI[Q] position To insert text into the

[BY increment] Text file from the termi-
{HOLD[Q]) [,NOW]] nal and the Hold file.
JOIN JOIN[Q] fite name To add all or part of

{tine numberfline numbeﬁﬂ a file to the Text
{# integer/= integer) . file,

{TO tine number)

[BY increment]

1471004-52

EDITOR COMMAND FORMAT, 1 of 3
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Command Syntax Usa

KEEP KEEP[Q] file name To save all or part of
[trange)} the Text file in a user
(,LUNNUMBERED] file

LIST LIST{Q] [range] To print out any pertion
[LUNNUMBERED] or all of the Text file,
[LOFFLINE]
[ TRANSLATE]
[.NOTEXT]

MODIFY MODIFY[Q] range list To modify text in the
Text file using three
operations: delete (D],
insert (1}, and
replace {(R).

NOT NOT Causes setting of FLAG
to be reversed after the
next following express-
sion is interpreted,

OR OR Resets FLAG to true
if it is false, or to false
if FLAG is true.

PROCE- PROCEDURE Calis logical procedure

DURE G stored in a library

pname,\ P}, range list outside the subsystem,
S

Q Q character string To print a message
at the terminal while
in Use mode.

REPLACE REPLACE[Q] range list To replace lines in the

{,HoLD{Q][,NOW]] Text file,
1471004-53

EDITOR COMMAND FORMAT, 2 of 3
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Command Syntax Use
SET SET{FROMs=/ine number) Yo alter options that are
[.DELTA=increment) normally set by the sub-

[.LEFT=cofumn position} system and that govern
[,RIGHT=co/umn position] editing operations.
[.LENGTH=line length}

[, QUIET !]
PDISPLAY
B SHORT

LONG f]

A BATCH
[eoce 1]
[.DEPTH=unsigned integer}

[,TINME=unsigned integer]
[.S1ZE=unsigned integer]

Lizezs ]
[{oimece ]

TEXT TEXT fiie name To copy contents of a
Vine numberfline number)f user file into the Text
{# integer/# integer) file to be edited,
LJUINNUMBERED)
USE USE file name To instruct the sub-

system to read com-
mands from a user
file but 10 send mes-
sages to and expect
input from the

terminal.
VERIFY FYB ALL }] To obtain a reminder
VERI option list of the values of
options declared in
the SET command.
WHILE WHILEIFLAG) Causes EDIT/3000 to

iterate the next two
edit expressions (or
one, if FLAG s
declared) until the
first one fails.

ALL nation of the
[LOFFLINE] commands.

XPLAIN com. name list To obtain an expla-
XPLAIN { }

YES YES Sets the FLAG to
true

Z::= 2 : .= object record To assign the value of
the object record to
1471004-54 Z::=,
EDITOR COMMAND FORMAT, 3 of 3
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DL _,l:: Data Segment

io
DB+D direct
<'— DB+D+X  direct w/index
(DB+D)+DB = jjj+DB indirect
(DB+D)+DB+X = jjj+DB+X indirect w/index

4-— Q-D direct

Q-D+X  direct w/index
D (Q-D) +DB = DB+mmm indirect
(Q-D) +DB+X = DB+mmm+X ind w/index

4— S-D direct

S-D+X  direct w/index
D (S-D)+DB = DB+kkk indirect
5 _’E (S-D)+DB+X = DB+kkk+X indir w/index

2]

Bounds checking DL <= E <= SM + SR
RA=E-DB
Indirect address in indirect cell is DB relative

Addressing arithmetic is done MOD 65K. For array Byte and Double addressing
index register contains entry index. For Byte array X(15) indicates position,
0 = left E{0:7); 1 = right E(8:15). Shift X right to get word address. if out of
bounds microcode adds 32K. For Double array, shift left to get word address. For
byte indirect, word in indirect cell is byte address.

1471004-55
ADDRESSING MODES
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10

11

12

13

14

15

16

INTERRUPTS/TRAPS/SYSTEM HALTS, sheet 1 of 2

Interrupt

External Interrupt
Power Fail

Power On

Stack Overflow
Module Interrupt
Console Interrupt

Cold Load

Module Error:
Illegal Address
Bounds Violaticn
Non~responding Module

Parity Error:
System P.E.
Memory Address P.E.
Data P.E.

Miscellaneous:
Stack Underflow
CST Bounds Violation
STT Bounds Violation

Code Segment Absence:
PCAL
EXIT

STT Entry Uncallable

TRACE (PCAL only)

471004-56, 1 of 2

Parameter
(on the ICS @ Q+2)

MODL # )
> in SPl Register
CPU 1ID )

Parameter
{on the current
stack at Q+1)

1000

4000

Type
40000
20000

W N

P-Label
N

P-Label

P-Label

MPECNFG-26
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INTERRUPTS/TRAPS/SYSTEM HALTS, sheet 2 of 2

17 User Traps:

Integer Overflow

Floating Point Overflow
Floating Point Underflow
Integer Divide by O
Floating Point Divide by 0

e woHo

System (always enabled):

Privileged Instruction
Unimplemented Instruction

~J O

CONDITIONS OF HARDWARE SYSTEM HALTS

A Hardware System HALT will occur if:

1.

5.

A parity error while attempting to process a parity error
interrupt or while executing in the parity error segment
(812) .

A module error while attempting to process a module error
interrupt or while executing in the module error segment
(311) .

Unable to reset interrupt line of the interrupting device
during exit from the external interrupt routine.

The absence bit is set in one of the first 15 CST
entries.

The code segment table length is less than 32 words.

471004-56, 2 of 2
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NON-10S
(USER’S STACK)

INTERRUPT CONTROL STACK

DL
Ql-5 ABSOLUTE S OF INTERRUPTED PROCESS
Ql-4
X {(PROCESS)
AP (PROCESS) Q-3 X (DISPATCHER)
STATUS (PROCESS) Ql_2 AP (DISPATCHER)
Q AQ (PROCESS) -
{(Q+1) | PARAMETER Qi-1 STATUS (DISPATCHER)
S Qi1 AQ (=0 DISPATCHER)
1 Qi+1 DB (DISPATCHER)
Z
Qi+2 DEV # OR PARAMETER OF INTRP 1
~y ~o
Normal stack marker <
‘r (a4 (Y]
Q-3 X (iNTRP 1)
Q-2 AP {INTRP 1)
Q-1 STATUS (INTRP 1)
Q AQ{INTRP 1)
Q+1 DB {INTRP 1)
Q+2 DEV = OR PARAMETER INTRP 2
t"L Au
(a4 ﬂrJ
21-1
1471004-57
STACK MARKERS
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HARDWARE SOFTWARE

EXTERNAL

Interrupt
INTERRUPT Device Control

Controller Data | stack

@ O
interru
SET| INT INT INT DRT rupt
INT| REQ POLL ACK E Receiver
ntry Code

EXIT =~

1opP
cPU @ @ Data SET

Area| VO Nt
Prog

IRF-TYPE
EXTERNAL Interrupt
INTERRUPT Device Control
Controller Data | Stack

DRT Interrupt
Entry Receiver v

(s} s Code
IRF
10P X —) DISPATCHER
cPu ®

ICS-TYPE
INTERNAL
INTERRUPT Interrupt
Control
Data | Stack

oST (V Interrupt
Entry Segment

EXiT @

CPU

NON-ICS
INTERNAL

Current
INTERRUPT Stack

Interrupt
CST Code

() Entry Segment
p Various
[ o | O

1471004-58

INTERRUPT SYSTEM OVERVIEW
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Recaned
by CPU #1

G Push
A Yes No ‘é:‘:: Current
Markor b8

No
Auto Yes Initialize
Restart Registers »
On? for ICS
No
>
L
= >
L
No
No
Yes Yes Traps Yes
enshied
c b
No 7 No
Set Overflow

In
E Yes Parity Err No>
- )
Disable all Set HALT FF
3 Runrmode e o igh

and light
SYSTEM HALT

E
HALT LOOP
] N J interrupt
( Exeaune ) fr“o 25 T J
\. < Yes Interrupt HD .":z’ -’ < <
1471004-59

INTERRUPT HANDLER, PART A
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Save User § Set i
» for ICS )
—
A 4

Pu
4-wzd @ ~
Stack v |
Marker TRANSFER CONTROL

Get Device =,
Controi Byte
from Switch Reg

Generate
/O Program
in DRT

A 4

Enable External
interrupts, ssnd
SIO to Devics

Initialize
. to

Execute

on ICS

I 3

1471004-60

i@

20

21

1©

Disable
ﬂ ﬂ External
Interrupts
K
Set PB, P, PL No
from CST
Entry
Yes
Set PB, P, PL
Set Reference (A
waiie | (5 12| mcetr
CST Entry
A
Set moda {from Set Privileged
CST) and Seg 18 11 Mode, enable
in Status Ext Interrupts
L >
> N
A
Fetch
ﬂ? Instruction
atP

‘ Execute ’

INTERRUPT HANDLER,
PART B
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CODE SEGMENT TABLE Doubleword

Location 0

_ CST POINTER

of1'2 3 4'5'6'7'8'9'10'11'12‘13'14‘15

afm[r]n LENGTH
ADDRESS

___gs_T_Ev_vg___j ’
A Absernce bit (=1 if segment is absent)

M Mode bit {=1 if privileged mode}
1 T Trace bit (=1 to call Trace routine}
] R Reference bit {for statistical use by
1 operating system, set to 1 when accessed)
Segment | ! LENGTH This value times 4 (max = 16,380)
ODE SEGMENT 22 ADDRESS Absolute memory address {for PB)

R or absolute disc address if absent
22 PB(b) PB

Code |

B = e — — —

M- —————— =
BE

B/ ———— ————

m
ceseZ4—0) 2o

oJu] P8 Ret Address

SEGMENT

TRANSFER SEGMENT TRANSFER TABLE Words
TABLE

22— = - — — ——

A

o= NWwa&a®O

External Program Label
o] 12" 3[ 4 576|7' 8" 9]10'1"12]13'14'15

SEG =22 L

A=

Sty

1 STT = [ SEG =

CODE SEGMENT 23

STT == STT entry number in target segment,
maximum = 127

SEG # Target segment

;]

PCAL (4} —

PCAL (5) ——— A :
. U Uncallable bit
. ADDRESS PB relative,

Local Program Labet
0 1'2'3] 4’5" 617' 3'9110'11'12113"4‘15

ag|u ADDRESS

2 STT Length

=]

1'2'3|4'5'6]7'8' 9lm'n’12113‘14'15

-
o

[ sTT= | sec = 1% SEGMENT

o

uJo o 0 0 0 of LENGTH

:

0]u] PB Rel Address M TRANSFER
TABLE

@

it

U Uncallable bit

LENGTH Maximum = 255 (Calls from external
et e segments may reference only the first 128

Ll entries, PL thru PL-127}

N

L

Last STT = = B

1471004-61

CST/STT SEGMENT TRANSFER
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CSTP Pointer to the “Code Segment Table”.

P/DSTP  Cold Load program pointer/DSTP pointer to
the “’Data Segment Table”

2 PCBP Pointer to the ‘‘Process Control Block"’
3 DB System (DB) global area
4 CPCB1 Pointer to the current PCB entry
5 Ql1 Interrupt
Control f Processor 1
6 i1 Stack
7 1/C1 Interrupt Counter )
10 CPCB2 Pointer to the current PCB entry
11 Ql2 Interrupt
Control > Processor 2
12 212 Stack (Not Used)
13  1/C2 Interrupt Counter A
14 DRT SIO Program Pointer
15 entry Pi Interrupt Program Pointer
16 ( for. DBI Interrupt Data Base
device #3
17 J IRF Interrupt Reference Flag
20-23 DRT for device #4, etc.
1774-1777 Last possible DRT entry, for device #127
SIO Program pointer points to the absolute address of the next SI10 order
pair to be executed.
Pt Interrupt program address is the absolute address of this device’s inter-
rupt process program pointer.
DBl Interrupt data base is the absolute address (DB) of this device's inter-
rupt process data area (I0QH).
IRF Interrupt reference flag {used by dispatcher)
1471004-62

FIXED CORE LOCATIONS
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MPECNFG-34

DISPATCHER
USER
PROCESS
ile R
L @ File Request |—
: E i DATA
BUFFER
v v ¥
1/0 MONITOR Other Processes
PROCESS F
ATTACH @ FILE e
& m 1o SYSTEM
v 4 ’
:Check
10CE ‘lResuns
]
:Update
DEVICE DRIVER i
]
1]
i DATA
} E pBl AREA
et
INITIATOR COMPLENON____,_..________; i 10QH
Section Section '
' DIT
L |
g ]
Ll O T
6 1
! 1/0 -Q
e Program
D
b ; _________
I INTERRUPT  j—
I
H
po
] ]
DRT ENTRY -
Next |/Q Command "E-" MULTIPLEXER CHAN
R e S b el Pl Pointer ' or
: D8I Pointer |-’ SELECTOR CHANNEL
sl Data
~— j— IRF @
INTERRUPT
ROUTINE
iGIP} A 4
= | . DEVICE
{ d CONTROLLER
al
ics
Interrupt
zi Control
Stack
1471004-63
1/O0 SYSTEM OVERVIEW



MPE CONFIGURATION

GENERAL I/0 OPERATION

Figure MPECNFG-5 is a general overview of operations in the I/0
system (does not apply to direct I/0 devices.) To provide a
complete sequence of operations, it will be assumed that the file
request will result in a need for physical I1/0 to be performed;
as stated earlier, this will not always be the case. The sequence
of operations is as follows.

1. An executing user process generates a file request to the
file system.

2. The file system tests the validity of the request and calls
the Attach I/O0 (ATTIO) intrinsic. This is the entry point
to the I/0 system.

3. Attach 1I/0 inserts the request parameters in the I/O Queue
for the requested device.

4. Wwhen all earlier requests for the device have been
completed, and when the I/0 Monitor Process has highest
priority among all other processes, the I1/0 Monitor Process
begins execution for this request.

5. The I/O Monitor process ensures that the data buffer for the
file is present and frozen in memory. It then issues a PCAL
to the initiator section of the device driver, passing the
request parameters to that routine.

NOTE

A device driver normally consists of three parts: an
initiator section, a completion section, and a data
area. With multiple data areas, one driver may
drive several devices.

6. The initiator section assembles the I/0 program (using the
request parameters), issues an SIO instruction to the device
controller, and exits back to the I/0 Monitor Process. The
SIO instruction initializes the DRT to point at the starting
location of the I/0 program.

7. The 1/0 program issues commands via a multiplexer or
selector channel to the device controller, on demand by the
channel.

8. The device controller, on receiving a read or write command
from the I/0 program, transfers a block of data to or from
the data buffer. The length of the block is specified by
the I/0 command.

9. On completion of the data transfer, the I/0 program commands

the device controller to reguest an interrupt. The I/0
program then ends.
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10.

11.

12.

13.

1l4.

CONFIGURATION

The device contrcller causes a CPU interrupt to an interrupt
routine, which tells the 1I/0 Monitor Process that an
interrupt has occurred.

NOTE

There are currently two interrupt routines for
external interrupts. One is the General Interrupt
Processor (GIP) for all types of devices except
terminals, and the other is the Terminal Interrugt
Processor (TIP). Other interrupt routines may exist,
depending on the reqguirements of newly developed
interfaces.

The interrupt routine (or the 1last routine to use the
Interrupt Control Stack) exits to the Dispatcher. It also
may awaken the related I/0 process if necessary.

When the 1I/0 Monitor Prccess 1is again dispatched, it
recognizes that an interrupt has occurred and accordingly
calls the completions section of the device driver.

The completion section checks the results of the transfer.
If necessary, it may dinitiate additional transfers by
telling the 1I/0 Monitor Process to call the initiator
section again. Otherwise, it updates the I/0 Control Block
with information regarding results of the original request.
The file system may then check these results. The I/0
Control Block is a table of doubleword entries, with cne
entry for each I/0 request. Each entry contains a
transmission log (number of words or bytes transferred),
logical I/0 status, and the process number of the process to
activate upon 1/0 completion.

When the user process is again dispatched, return is made to

a point following the file request, depending on whether
blocked or unblocked I/0 was specified.
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DISPATCHER
USER
PROCESS
File Request F—
-
AR DATA
! 1 ! BUFFER
v v v
TERM Other Processes
PROCESS vy
ATTACH @ FILE |, J
cio ) SYSTEM
(® e (3
1 Check TSI —»
Y 10CB )' Results :
. l
@ @ . : ‘,—-DI LINE BUFFER I
: Update : : ﬂ b
DEVICE DRIVER i ] '
1 H H
I 1 1
! | 1
! [
i
! i ;
! 1
COMPLETION} _ ______ > m k- ) '
Section :
L D_B_I :
H 10QH ! @
1
-~ i ' Data
! INTERRUPT !
1T
i ROUTINE ' o !
H (TIP) ! i
[ SR [ gyt
! EXIT 1 -==
!
1 '
1 1
1 T
! i
1
1
!
DRT ENTRY ; ® :
Not Used i !
Pl Pointer L H
DBl Pointer _|----==-=-==-~~=--—~j- ot Sl ! al
; TI0 ICS
Dispatcher :CIO interrupt
L DEVICE o
JICONTROLLER| bl
Interrupt
Control
ZI Stack
1471004-64

DIRECT READ FOR TERMINAL DEVICES
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DISPATCHER
USER
PROCESS
L @ File Request |}
T DATA
v v v BUFFER
TERM Other Processes
PROCESS
—
- ATTACH ©) FILE g J
@ 10Q 170 SYSTEM
-
A 4 ]
| Check T > @
10CB J| Resulrs : 9 }
v, : ;"’I LINE BUFFER I
| Update 1 |
DEVICE DRIVER A | !
i T
i i !
L 1 H ]
[ | o
: P
wimiates | S I ! |
Section ' 1
i os DATA AREA :
l v 10QH : Data
]
;'-b W 1 | : @
[
i INTERRUPT 1 | DIT i
f ROUTINE vy i
! L e i .
N ! -4
1 EXIT = | -2
' i
i 3
T +
g |
cio \ !
Gl DRTENTRY | @) |
Not Used : @ :
Y Pi Pointer - 1
DBl Pointer b-----— o — - g ! ai
IRF To wio 4
Dispatcher 1TIo ICS
''CIo Interrupt
L DEVICE & ”
CONTROLLER] i
@ {nterrupt
Control
VO Zl Stack
Device
1471004-65

DIRECT WRITE FOR TERMINAL DEVICES
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DIRECT I/0 OPERATION

The operations for direct I/0 involve considerably more software
overhead than the operations for the SIO transfer mode. This is
due to the varied nature of the terminal devices that use direct
1/0, and also to the fact that the system must respond to
commands entered via the terminal as well as to file requests
affecting that terminal.

In addition, the operation is complicated by such factors as
speed sensing, error sensing, whether the device is synchronous
or asynchronous, whether the device is capable of reading or
writing or both, what controls exist, and which mode or modes the
device is capable of. Also, the log-on seguence is handled by an
entirely different set of routines than those used for data
handling.

Thus, the sequences described in the following paragraphs present
only a broad generalization of direct I/O terminal operations.
The sequences given should not be construed as representing any
particular device or even a "typical™ device. It will be assumed
that the log-on sequence has been accomplished.

Figures MPECNFG-6 and MPECNFG-7 illustrate the handling of data
vig direct 1I/0 terminal devices. Figure MPECNFG~6 shows input
(read) operations and £figure MPECNFG~7 shows output (write)
operations.

in comparison with figure MPECNFG-5, note that there is no I/0
program in the data area; instead, the interrupt routine performs
the functions of an I/O program. The interrupt routine, in this
case, is part of the device driver.

Note also that direct read uses no initiation section and direct
write uses no completion section. Also: no multiplexer or
selector channel is involved.

One element not preciously present is the line buffer. The line
buffer consists of a number of buffer tanks, which are pointed to
by address words in the Device Information Table for a particular
terminal. A sufficient number of these tanks 1is used to
accommodate the line or record length of the associated device.
Data is transferred between the line buffer and the device (via
the Interrupt Control Stack) on a character-by-character basis.
Data is tansferred between the line buffer and the data buffer on
a record basis. This scheme conserves main memory space by
allowing the data buffer to be absent on disc while the
comparatively slow terminal device is transferring individual
characters.
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DIRECT READ

The sequence of operations for direct read, illustrated in figure
MPECNFG-6, 1is as follows. Again, it will be assumed that the
file request does require a physical read from the terminal.

1.

2.

10.

The executing user process generates a file request to the
file system.

The file system tests the validity of the request and calls
the Attach I/O intrinsic.

Attach 1I/0 inserts the request parameters in the I/0 Queue
for the requested device. Unlike the general (SIO) case,
which uses a first-in/first~out queue for the requests,
terminal requests are analyzed for relative importance and
are then inserted into an appropriate place in the gueue.
The factors involved in assessing request importance are:
mode (standard, escape, break, and console), and request
type (standard, soft, and hard).

When all higher priority requests for the terminal have been
completed, and when the TERM process has highest priority
among all other processes, the TERM process begins execution
for this request. {There 1is one TERM process for each
terminal device controller.)

The TERM process enables interrupts and 1links together a
sufficient number of buffer tanks to accommodate the
request. It then issues a CIO (Control 1/0) instruction
directly to the device controller to enable read interrupt.
TERM then exits to the dispatcher.

The device controller enables the device to read a
character. When a key is pressed, the device returns the
character to the controller.

On receipt of the character, the device controller causes
the CPU to interrupt to the interrupt routine for terminals,
TIP (Terminal Interrupt Processor).

TIP 1issues an RIO instruction to the device controller.
This causes the character to be 1loaded onto the Interrupt
Control Stack, and also causes a command to be issued to the
device to read the next character. TIP now checks the!
character on the ICS to see if it is a data character or a
control character.

If the character on the ICS is a data character, it is
transferred by TIP to the line buffer. If it is a control
character, TIP performs the appropriate control function.

TIP exits to the Dispatcher and the sequence repeats back to
step 7 until the entire record has been read.
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12.

13.

14.

MPE CONFIGURATION

when TIP detects a CR character (Carriage Return), TIP sets
a bit in the Device Information Table to signify that the
record is complete, then exits back to the TERM process.

The TERM process, after checking the Device Information
Table, issues a PCAL to the completion section of the device
driver.

The completion section transfers the content of the line
puffer to the data buffer. Then the transmission log in the
1/0 Contrel Block is wupdated and the completion section
exits back to the TERM process.

TERM releases the buffer tanks and goes to sleep. The
Dispatcher then returns control to the user process. ToO
read another record, the file system must make another I/0
request to Attach 1/0.
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The

DIRECT WRITE

sequence of operations for direct write, illustrated in

figure MPECNFG-7, is as follows:

1.

2.

10.

11.

12.

13.

The executing user process generates a file request to the
file system.

The file system tests the validity of the request and calls
the Attach 1/0 intrinsic.

Attach I/0 inserts the request parameters in the I/0 Cueue
for the requested device.

When all higher priority requests for the terminal have been
completed, and when the TERM process has highest priority
amorg all other processes, the TERM process begins execution
for this request.

The TERM process enables interrupts and 1links together a
sufficient number of buffer tanks to accommodate the
request. TERM then issues a PCAL to the initiator section of
the device driver.

The initiator transfers one line (maximum of 132 bytes) from
the data buffer to the line buffer.

The initiator issues a CIO (Control I1/0) instruction to the
device controller to enable write interrupt and exits back
to the TERM process.

The device controller causes the CPU to interrupt to TIP,
the Terminal Interrupt Processor.

TIP transfers a byte to the ICS. If the byte is a control
character, TIP does the control function and gets the next
byte frcm the 1line buffer. If it is a data character,
proceed to 10.

TIP executes a WIO instruction, transferring the character
from the ICS to the device controller.

TIP then exits

to
control frer thic po

the Dispatcher, while hardware takes
int,

The device controller writes the character out to the
device.

On completion of the write, the device controller generates
another interrupt to TIP. The sequence repeats back to step
9 until all characters in the record have been written ocut
tc the terminal.
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14. When TIP detects a CR character (Carriage Return) in step 9,
TIP checks a counter to see if this was the last line. If
not, TIP calls the initiator again repeating back to step 6.
If this was the 1last line, TIP exits back to the TERM
process, which disables interrupts, releases the buffer
tanks, and gces to sleeg.

15. The Dispatcher then returns control to the user process.

MPECNFG-43



MPE CONFIGURATION

I1/0 TABLES (CORE RESIDENT)

LOGICAL PHYSICAL DEVICE TABLE - LPDT

Maps a 1logical device number into a DRT and UNIT number. This
table also contains flags defining the logical state of the
device.

DEVICE REFERENCE TABLE - DRT

Defines interrupt handler and contains a pointer to the IOG head
for the controller and thus links the device to the appropriate
I/0 process.

I/0 QUEUE HEAD - IOQH

One IOQH is associated with each controller. It contains
external pProgram labels for the I/0 monitor and driver
procedures, the PCB number of the 1/0 process and defines the
number and size of the DIT s. It also contains flags defining
the type and state of the I/0 monitor.

DEVICE INFORMATION TABLE - DIT

One DIT is associated with each device on the controller. This
table defines the 1location of the 1/0 request queue for the
device and contains information defining the current state of the
device.

I1/0 Request Block - IO0Q

One 1I0Q element is associated with each I1/0 request. The I0Q
element contains all the necessary parameters to perform the I/0
and information defining the state of the request. Linked entries
form the request gqueue for the device.

I/0 Control Block - IOCB

At the end of an I/0 request a logical status and transmission
log is returned to the user through this entry.

From any one table and knowing the unit number of the device it
is possible to get tc any table in the system as shown in the 1/0
TABLE LINKAGE Diagrams.

- Laa ad
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LOGICAL
DEVICE

MPE CONFIGURATION

1/O SYSTEM

NUMBER
LDEV

UNIT

LOGICAL TO
PHYSICAL DEVICE

TABLE

LPDT
DEVICE
REFERANCE

1/0
MONITOR
PROCESS

TABLE

DRT
10 QUEUE HEAD

%

L -

10QH

DEVICE
INFORMATION

TABLE

1471004-66

DIT
1/0 REQUEST
ELEMENT

v

i/C CONTROL
BLOCK
10CB

1/O TABLE LINKAGE
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TION

DEVICE DEVICE DEVICE
UNITO UNIT 1 UNIT 2
HARDWIRE
CONTROLLER
¥
|
]
1/0 PROG. PTR.
Pl
DBI
INTERUPT
HANDLER 7¢
{GIP)
1/0
10QH DIT DIT DIT
(CONTROLLER) [ uniTo JuniT1  JumniT2 | PROGRAM
AREA
I0CB
]
P! 10q REQST.1
UNIT 2
10CB 10CB
l l
REQST. 1 REQST, 2
——Pp| 10Q .
—’ loa UNITO UNITO
1471004-67

I/O TABLE RELATIONSHIPS
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THIS DEDICATED TABLE CONTAINS ONE 4 WORD ENTRY FOR

EACH DEVICE NUMBER, UP TO THE MAXIMUM OF 253 DEVICES.
THE FIRST WORD OF EACH ENTRY CORRESPONDS TO A UNIQUE
DEVICE AND CONTAINS THE ADDRESS OF THE NEXT {/0 COMMAND
INSTRUCTION FOR THAT DEVICE. THE SECOND WORD OF EACH
ENTRY CONTAINS THE ABSOLUTE PROGRAM ADDRESS PI AT
WHICH EXECUTION WILL BEGIN FOR THAT EXTERNAL INTERRUPT,
AND THE THIRD WORD CONTAINS THE ABSOLUTE DATA BASE
ADDRESS DBI ASSOCIATED WITH THAT EXTERNAL INTERRUPT.
BIT 0 OF THE FOURTH WORD IS THE INTERRUPT REFERENCE FLAG,
IRF. IT MAY BE SET BY THE SIRF INSTRUCTION TO INDICATE THE
PRESENCE OF AN INTERRUPT FROM THE DEVICE. NOTE THAT
DEVICE NUMBERS 0, 1, 2 DO NOT EXIST.

3
14 S10 PROGRAM POINTER
ABSOLUTE
ADDRESS 15 INTERRUPT P (PI) | pev #3
16 INTERRUPT DE (DBI) ENTRY
17 | IRF
20 SI0 PROGRAM POINTER ﬁ
21 INTERRUPT P (P1) | Dev #4
22 INTERRUPT DB (DBI) ENTRY
23 | IRF J
N * 4 1
N*4+1
| DEV #N
N*442 ENTRY
N*4+3

NOTE: 3N < 255,

1471004-68
DEVICE REFERENCE TABLE (DRT)
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I0QH TABLE FORMAT

123456 7 89 101112131415
T 1

¥ 1 ) 1 1 T ¥ ! [] '
QHIOPM I0PM P-LABEL (1)
1 F 1 1 [ X3 L L Fl L L L 1
L] 1 1 ] ) 1 1 1 ] T ) )
QHINIT INITIATOR P-LABEL 1
L L L L L 1 L L 1 ] L 1 L
¥ L] ] L] T 1 T T 1 ¥ 1 ) 1
QHUNIT CURRENT UNIT # uUsL USR 2
] i i i I 1 i [] i 1 1 1 i
] i L 1 1 T T 1 1 T ¥ 1] 1] [}
QHCOMP COMPLETOR P-LABEL 3
1 1 1 1 1 1 1
) 1 1 ] 1 ¥ {1
QHTEST PCB # OF 10PM 4
1 ] | 1 ] l
1 | | ¥ 1 1 T
QHDITN SIZE OF DIT 5
i 1 1 1 1 L
@ 1 23 456 7 8 9101112131415
QHIOPM *(@:8) — UNIT # OF DEVICE CURRENTLY BEING
SERVICED BY |0PM
(8:4) — USL = UNIT SHIFT LEFT

QHCOMP
QHTEST

QHDITN

1471004-69

*{12:4) — USR = UNIT SHIFT RIGHT

NOTE: TO EXTRACT UNIT NO. FROM

DEVICE STATUS:

1. IF BOTH USL AND USR ARE @ THEN
THE UNIT NUMBER IS ALWAYS ZERO.

2. OTHERWISE, SHIFT THE STATUS
LEFT BY USL.

3. SHIFT THE RESULT RIGHT BY USR.
THE RESULT IS THE UNIT NUMBER,
RIGHT ADJUSTED.

P-LABEL OF DRIVER COMPLETOR SECTION

"(@:1)  — SR =1 IE SERVICE REQUESTED FOR THIS
CONTROLLER

“{1:1)  —P =1IFIOPMIS A PROCEDURE

*(2:1)  —A =1IFIOPMIS ACTIVE

*(3:1)  —Q =1IFREQUESTS FOR IOPM MAY BE
QUEUED ON MONITOR REQUEST QUEUE

“{4:1)  —C =1IF IOPM IS CORE RESIDENT WHICH MAY

"(6:1)  —T =1IF DEVICE IS TERMINAL CONTROLLER

“(7:1)  —MU=1IF MULTIPLE UNITS ON THIS
CONTROLLER

- (8:8) — PHYSICAL PCB # OF IOPM PROCESS

(5:5) — #DITS FOR THIS CONTROLLER

(10:6) — SIZE OF EACH DIT IN WORDS

IOQH TABLE FORMAT
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QHDITO

)
QHDIN1

1
QHDIT2
2
QHDIT3
3

4-N

DIT GENERAL FORMAT
P 1 2 3 45 6 7 8 9 10 11 12 13 14 15
T T T T T T | 1 T T
Li{T|[X]|S OFFSET TO 10Q ELEMENT )
! [ 1 [ ) ] i 1 1 1
¥ T T T T L] T L 1 i

HARDWARE STATUS

1 1 3 ] ] 1 ] ! 1 ! ] [l 1
¥ 1 I 1 1 ! 1 { { 1 i i I

LOG||CAL DEVICE NO. ALT. MODE |DRIVER MODE
[ [l 1 [] 1 [ I [ 1

(] ] 1
1 T 1 i i 1 | ¥ T 1 1 T I

BUS LOAD FACTOR — SIO TYPE DEVICES ONLY

l 1 1 1 ] ] 1 1 ] 1 } ! 1 [l 1
T T T T T T 1 T T 1 ¥ T T T T

VARIABLE SIZE AND MEANING AS DEFINED BY THE DRIVER

1 ! ! i 1 1 i ! ! 1 1 ! ! ! }

0123456789101112131415

DIT — FIELD DEFINITIONS

QHDITG

QHDIT1

e

— L ON LINE BIT.
L=@ MEANS DEVICE OFF LINE.
L=1 MEANS DEVICE ON LINE.

.{1:1) — T TIME OUT BIT.

T=0 MEANS NO TIME OUT.
T=1 MEANS TIME OUT.

. (2:1) — X BYPASS THIS DIT BIT.

X=0 MEANS CHECK THIS DIT FOR POSSIBLE
SERVICE.

X=1 MEANS IGNORE THIS DIT.

. (3:1) —S SUB MODE SELECT.

S=¢ MEANS GET MODE FROM 10Q ELEMENT.
S=1 MEANS GET MODE FROM QHDIT2.(8:4),
ALT MODE FIELD.
. (4:12)— OFFSET FROM BASE OF 10Q TO THE IEQ ELEMENT
CURRENTLY BEING USED BY THIS DIT.

_{#:16)— HARDWARE STATUS OF DEVICE CONTROLLER AT
TIME OF LAST INTERRUPT ASSOCIATED WITH
THIS DIT.

QHDIT2. (0:8) — LOGICAL DEVICE NUMBER OF THIS DIT.

.(8:4) — ALTERNATE MODE — USED ONLY WHEN S-BIT OF
QHDITQ IS SET. (I.E. ONLY WHEN THERE IS NO
10Q ELEMENT ASSOCIATED WITH THIS DIT).

QHDIT3 . (3.16) — BUS LOAD FACTOR. USED BY SIO TYPE DRIVERS

TO MONITOR THE LOAD ON THE SIO BUS. THE
VALUES CORRESPOND TO “EFFECTIVE" WORD
RATES IN KILO-WORDS PER SECOND.

1471004-70

DIT GENERAL FORMAT
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0 | NEXT IOQ LINK (IOQ TABLE DISPLACEMENT) |

QLDEV/| | I ! | l
1 IPR | X | ! sC |  LOGICAL DEVICE NUMBER |

QFLAG] {NO | NO | i } ] [ [ |
2 | 2 |PCB|IIOCB|AW | D | | B | M| PCB NUMBER |

3 |ABT| I | MODE i DST NUMBER !

QIOCB | |
4 ] IOCB ADDRESS ]

e e . I
QBUFF| |
5 | BUFFER ADDRESS |

QFUNC| | FUNC |
6 | | CODE |

. |
QWBCT | I
7 | COUNT (WORD/BYTE) |

| e e . [
QPAR1 | !
8 ] FIRST PARAMETER ]

| = . |
QPAR2 | ]
9 | SECOND PARAMETER |

oMISC! J
10 | EXTRA STORAGE FOR DRIVER |

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
471004-71/72, sheet 1 of 3

I0Q ENTRY GENERAL FORMAT
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I10Q ENTRY FIELD DEFINITIONS, sheet 1 of 2

QLINK (0:1)
QLDEV (0:1)
(1:1)
(2:2)
(4:4)

(8:8)
QFLAG (0:1)

(1:1)

(2:1)
(3:1)
(4:1)

(5:1)
(6:1)

(7:1)

(8:8)

QDSTN (0:1)
(1:1)

\]
.
S

——

471004-71/72,

2

INDEX OF NEXT I0Q ELEMENT RELATIVE TO IOQ TABLE
BASE. ZERO INDICATES END OF LIST.
PR PARTIAL READ OF DATA SEGMENT. USED ONLY FOR
TERMINAL WRITES.
X IGNORE THIS REQUEST.
NOT USED.
SC NUMBER OF SECTORS FOR PARTIAL READ.
LOGICAL DEVICE NUMBER.
DATA FROZEN
IF DST NUMBER >0 THEN
Z 0 DATA NOT FROZEN
72 = 1 DATA FROZEN
NO PCB NUMBER IS TO BE ASSOCIATED WITH THIS
REQUEST. USED ONLY FOR CONTROL FUNCTIONS WHERE
NO DATA BUFFER IS NECESSARY. CAUSES NO IOCB FLAG
TO BE SET ALSO.
N = 0 MEANS THE USER SUPPLIED THE ICCB.
N = 1 MEANS THE SYSTEM SUPPLIED THE IOCB.
AW = 0 DO NOT WAKE CALLER WHEN I/0 REQUEST IS
FINISHED.
RESERVED FOR DIAGNOSTIC REQUEST FLAG.
NOT USED.
BLOCKED I/O BIT.
B = 0 MEANS UNBLOCKED (BUFFERED)
B = 1 MEANS BLOCKED (UNBUFFERED)
MEMORY MANAGEMENT BIT.
M = 0 MEANS THIS REQUEST NOT FROM MEMORY
MANAGEMENT.
M = 1 MEANS THIS REQUEST IS FROM MEMORY
MANAGEMENT
PROCESS CONTROL BLOCK (PCB) NUMBER.
ABORT REQUEST IF ABT = 1
INTERRUPT ACKNOWLEDGE BIT
1 BIT SET TO 1 BY INTERRUPT ROUTINE AT INTERRUPT
1 BIT SET TO 0 BY DRIVER WHEN SERVICED
MODE FIELD

00 = NEW I/0 REQUEST

01 = DATA BUFFER PRESENT

02 = CALL INITIATOR

03 = CALL CCMPLETOR

04 = CALL ERROR SECTION

05 = END OF 1/0 REQUEST

06 = DEVICE RECOGNITION

07 = UNUSED

10 = RESORT REQUEST ON INTERRUPT

11 = UNFREEZE DATA BUFFER THEN MODE SET TO 10

12 = WAIT FOR INTERRUPT OR CLOCK THEN GO TO INIT.
13 = WAIT FOR INTERRUPT OR CLOCK THEN GO TO COMP.
of 3
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QDSTN

QIOCB
OBUFF
QFUNC
QWBCT

QPARL
QPAR2
QMISC

QMEM

471004-71/72,

(6:10)

(0:16)
(0:16)
(14:2)
(0:16)

(0:16)
(0:16)
{(0:16)

I00 ENTRY FIELD DEFINITIONS, sheet 2 of 2

14 = WAIT FOR INTERRUPT OR CLOCK THEN GO TO ERROR.

15 = WAKE CALLER BUT DO NOT FINISH REQUEST UNTIL
INTERRUPT.

16 = WAKE CALLER THEN MODE SET TO 15

17 = UNASSIGNED.

DST NUMBER. IF <> 0 THEN REQUEST IS "DST
RELATIVE" ELSE THE REQUEST IS "ABSOLUTE".

ADDRESS OF INPUT/OUTPUT CONTROL BLOCK ENTRY.

ADDRESS OF DATA BUFFER

FUNCTION CODE OF REQUESTED I/0.

COUNT. POSITIVE MEANS WORDS. NEGATIVE MEANS
BYTES.

FIRST PARAMETER. DEFINED BY FILE SYSTEM.

SECOND PARAMETER. DEFINED BY FILE SYSTEM.

EXTRA STORAGE FOR DRIVER. REQUEST DEPENDENT.
(NOT PASSED TO ATTIO).

IF PARTIAL READ THEN CONTAINS ABSOLUTE CORE
ADDRESS OF PARTIAL READ RUFFER.

3 of 3
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ISISITIAICIDITIX|YIEIB | L ISUB TYPE |
B e L B R el el S bt bl
012345678910 11 12 13 14 15

| AVAILABLE |
| RECOGNIZED OR OWNED |
| REQUESTING SERVICE |
| SERVICE GRANTED |
| ACCEPT JOB OR SESSION |
| ACCEPT DATA |
| CONTROL Y OCCURRED [
| DUPLICATIVE |
| INTERACTIVE |
| COLON |
| :JOB, :EOJ, :DATA, :EOD |
| END-OF-FILE (PHYSICAL) |
| BREAK OCCURRED |
| COMD. BRK OCCURRED OR IS DISALLOWED |

|

|

Hp R R R WR O

HwmixHODOMY

LOGICAL PHYSICAL DEVICE TABLE (LPDT)
INDEXED BY LOGICAL DEVICE NUMBER
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1471004-73

ERROR

SEGMENT DELTA-P OFFSET IN
l\l(l;!mﬁ‘lE)R NAME (pnum) PROCEDURE NAME PROCEDURE CAUSE OF ERROR
(1) (2) 3) (4) (5) {6}

1 MMCORER 1406 GETMAINMEM 1 No memory condition where recovery
was impossible.

2 MMDISKR 714 GETDATASEG 14 Data segment request of zero length.

3 MMDISKR 2561 RETRUNENTRYS 100 Attempt to return a CST, DST, or
PCB unassigned entry.

4 DIRC 4425 DIRREAD 44 1/0 error reading directory block.

4 DIRC 4603 DIRWRITE 55 1/0 error writing directory block.

4 DIRC 5056 DWRITEBITMAP 27 1/0 error writing directory space bit
map.

6 MMCORER 700 MAKEPRESENT 275 Attempt to make present a segment of
zero length.

7 MMCORER 454 MAKEPRESENT 51 Attempt to make present a DST entry
which contains a O in first word of
descriptor,

10 MMCORER 461 MAKEPRESENT 56 Attempt to make present an unassigned
CST or DST entry.

14 MMDISKR 261 CHANGESTACK 75 lllegal stack operation (expansion, con-
traction) while locked in memory.

15 ucoP 1254 CHANGESTACK 435 System stack overflow.

16 ucoe 1161 CHANGESTACK 342 PCBX expansion overflow.

17 ucoe 771 CHANGESTACK 633 Stack was not overlayed due to multiple

17 ucore 1452 CHANGESTACK 152 setting of freeze counter.

LIST OF SYSTEM FAILURES, sheet 1 of 7
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ERROR

SEGMENT DELTA-P OFFSET IN
N(l:m?“E,R NAME {pnum) PROCEDURE NAME PROCEDURE CAUSE OF ERROR
) (2) {3) {4) {5) (6)

20 ABORTRAP 1727 ABORT 1242 System process abort.

21 ABORTRAP 1736 ABORT 1251 Critical mode abort.

22 MORGUE 141 EXPIRE 54 Process terminates with a SIR.

23 MORGUE 600 EXPIRE 522 Terminated process runs.

30 CXSTOREST 164 CXRESTORE 164 Error returned from ZS1ZE to reduce
main process stack.

30 CXSTOREST 1143 CXRESTORE 1143 Error returned from ZS1ZE to increase
main process stack.

30 CXSTOREST 1333 CXRESTORE 1333 Error returned from ZSIZE to reduce
main process stack.

30 CXSTOREST 2400 CXSTORE 146 Error returned from ZSIZE to reduce
main process stack.

30 CXSTOREST 3151 CXSTORE 717 Error returned from ZSIZE to increase
main process stack.

30 STORE 570 IRESTORE 570 Bad data returned from
PRODUCEPARMS.

30 STORE 2551 FSTORE 1070 Error in computing file size while
dumping file.

30 RESTORE 7 ADSUSTFPTR 7 Error in call from DIRECSCAN.

LIST OF SYSTEM FAILURES, sheet 2 of 7
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ERROR
SEGMENT DELTA-P OFFSET IN
NUMBER NAME (pnum) PROCEDURE NAME PROCEDURE CAUSE OF ERROR
{enum)
(1) (2) (3) (4) {5) (6)

30 RESTORE 214 TAPESWITCH 165 Error returned from FCONTROL
for forward file space.

30 RESTORE 264 FRESTORE 36 Error returned from DEALLOCATE for
deallocation of disc where file is being
written,

30 RESTORE 456 FRESTORE 230 Error returned from FCONTROL for
forward file space.

30 RESTORE 1042 FRESTORE 614 Error in parameters to DISKSPACE
when returning space for old copy
of file which is being restored.

30 RESTORE 1061 FRESTORE 623 Disk free space table full when returning
disc space which may later have to be re-
trieved. Reload to compact disc space map.

30 RESTORE 2503 FRESTORE 2255 Bad extent size parameters passed to
DISKALLOC

30 RESTORE 2514 FRESTORE 2266 Bad logical device passed to
DISKALLOC,

30 RESTORE 2562 FRESTORE 2334 Bad extent size parameters passed to
DISKALLOC.

30 RESTORE 2652 FRESTORE 2424 Attempt to get specific disc space failed

30 RESTORE 2655 FRESTORE 2427 because guaranteed space is no tonger
available.

30 RESTORE 2730 FRESTORE 2502 Bad device class passed to DISKALLOC.

LIST OF SYSTEM FAILURES, sheet 3 of 7
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ERROR

NUMBER SEGMENT D(i';‘m‘)" PROCEDURE NAME | OFFSET 1N CAUSE OF ERROR

(1) {2) (3) {4) {5) 8)
30 RESTORE 3436 FRESTORE 3210 Error returned from DEALLOCATE

for deallocation of disc where file is
being written.

31 CROUTINE 316 PSEUDOINT 56 Pseudo interrupt mode is 0.
32 MORGUE 316 EXPIRE 240 Still a RIN locked after ABORTRIN.
33 PINT 554 ABORTPROG 14 No son while :ABORTing.
36 PCREATE 3113 INSERT 42 Expects @ sub queue block as parameter.
37 MORGUE 152 EXPIRE 74 TERMINATE called in critical mode.
40 PCREATE 432 LOG 432 Log record not defined.
a1 PCREATE N LOG 321 Parameter type not defined.
42 PCREATE 1144 LOG 1144 Both buffers are full.
50 IOCDRDO 55 CARDCOMP 34 Ci0 instruction failure.
50 IOCDRDO 146 CARDCOMP 125 C10 instruction failure.
50 10CDRDO 330 CARDINIT 17 C10 instruction faiture.
50 1OCDRDO 360 CARDINIT 47 T10 instruction failure.
50 IOCDRDO 433 CARDINIT 122 TI0 instruction failure.
52 IQUTILTY 1545 DISKIO 161 irrecoverable disc error.
53 1OMDISKO 271 1OMDISKO 271 lllegal write to protected area on disc.
53 IOFDISKO 43 I0FDISKO 43 fliegal write to protected area on disc.
53 1OMDISK1 673 IOMDISK1 673 Illegal write to protected area on disc.

LIST OF SYSTEM FAILURES, sheet 4 of 7
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1471004-77

ERROR

SEGMENT DELTA-P OFFSET IN
Nanuﬁr:’R NAME {pnum) PROCEDURE NAME PROCEDURE CAUSE OF ERROR
(1) 2) {3) {4) (5) (]

54 PROGEN 3515 CONSABORT JOB 47 Invalid main PIN.

55 RINS 615 UNLOCKGLORIN 65 Global RIN flag reset (error).

58 RINS 510 FREELOGRIN 17 Attempt to dealfocate a non-allocated
RIN.

62 FILESYS4 1422 FTROUBLE 2 File system error®

63 DISKSPC 215 XDISKSPACE 215 Disc space requested not available.

70 IOUTILTY 4452 GETIOENTRY 14 No more entries available in table: 10Q
(1/0 Queue), TBUF (Terminal Buffer),
10CB (I/0 Control Block), MPRQ
(Make Present Request Queue), TRL
{Timer Request List),

YAl IGUTILTY 1753 GETIOPOINTERS 10 Bad logical device number.

72 ALLOCATE GETCLASS Bad class address passed.

73 ALLOCATE ALLOCATE Bad logical device number in class table.

74 ALLOCATE ALLOCATE Device owned by cailer but no entry.

7€ ALLOCATE ALLOCATE INDX invalid.

100 ALLOCATE 3547 SOPEN 54 An output devicefile is destined for an
undefined class.
101 ALLOCATE 3761 SALLOCSACB 22 Attempt to aliocate more than the con-

figured maximum number of opened
spoofles.

LIST OF SYSTEM FAILURES, sheet 5 of 7
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ERROR

SEGMENT DELTA-P OFFSET IN
N(l‘Jalr\‘lluB:)R NAME (prum) PROCEDURE NAME PROCEDURE CAUSE OF ERROR
{1) 12) {3) {4} (5) (6)

102 ALLOCATE 4062 SALLOCSACB 123 Allocated Spool Data Segment is full.

103 ALLOCATE 4120 SALLOCSACB 161 Virtual device being aliocated is already
inuse.

104 ALLOCUTIL 3477 SDEALLOCSACB 47 Spool Data Segment in use is not in
primal spool table.

105 ALLOCUTIL 3513 SDEALLOCSACB 63 There are no Spoo!l Access Control
Blocks in the Spool Data Segment
being allocated.

106 SPOOLUTIL 1614 SMAPPER 31 Invalid number of sectors requested
for spoofle extent.

107 IOUTILITY 632 ATTIO 56 Hardware address is zero for logical
device specified.

110 IQUTILITY 637 ATTIO 63 Logical device specified is not positive.

iRR] IOUTILITY 647 ATTIO 73 Logical device number too big.

120 ALLCCUTIL ALLOCENTRY Altering XDD segment size failed.

121 ALLOCUTIL DEALLOCENTRY Altering XDD segment size failed.

122 SPOOLCOMS INITSPOOLING Initial spooling attempt failed.

123 SPOOLCOMS DELETEJOB ABORTJOB failed.

130 INtN PARITYERR Memory Address parity error.

131 ININ PARITYERR System parity error.

132 ININ PARITYERR Irrecoverable memory parity error.

LIST OF SYSTEM FAILURES, sheet 6 of 7
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ERROR .
SEGMENT DELTA-P OFFSET IN
N(l;’h:'B:)R NAME {pnum) PROCEDURE NAME PROCEDURE CAUSE OF ERROR
{1) (2) {3) (4) (8) (8)
200 IOUTILTY 4511 GETIOENTRY 23 Index of allocated entry is out of
201 IOUTILTY 4521 GETIOENTRY 33 bounds.
202 IOUTILTY 4446 RELIOENTRY 23 Index of deallocated entry is out of
203 IOUTILTY 4453 RELIOENTRY 30 bounds.
204 10PM 2044 TERMIOPM 1541 10CB accessed although not allocated.
205 IOTERMO 42 MINIT 12 I0CB accessed although not allocated.
206 IOTERMO 42 MINIT 12 10CB accessed although not allocated.

*A file system error is caused by one of the following reasons:

ALTDSEGSIZE error
CORESEG failure

DEALLOCATE error
DIRECFINDFILE error

DIRECPURGEFILE error

DISKSPACE error

REMJUTENTRY error

1/0 error initializing extent

LIST OF SYSTEM FAILURES, sheet 7 of 7
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MPE ANALYSIS

WHAT PROBLEMS CAN BE ANALYZED FROM A DPAN LISTING?

Most Halts with no message on the console can be traced to
CST no. 11. Of these, the majority are Bounds Violations
(parm = %2000), followed by Non-Responding Module (parm =
$4000) .

The parameters are on the current stack at Q+1.

Bounds Violations can be caused by the following:

a. Bad or intermittent CPU PCA.

b. CPU PCA not seated all the way forward in card cage.

c. Noisy Selector Channel power.

d. CPU backplane induced.

Non-Responding Module violations can be caused by the
following:

a. Bad or intermittent Memory Data & Control PCA.
b. Bad or intermittent MCU PCA.

c. CPU Dbackplane induced. (Installing maintenance ranels
can cause the problem to go away).

System Failure no. 021 << Critical Mode Abort >> is generally
system disc related. For example, a process I/0 reguest
requires that system code be read (from disc) into memory. If
an error prevents this from happening, then a System Failure
no. 021 will result.

MPEANAL-1
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4. System Failure no. 053 << Attempted to write in protected

area of system disc >>

5. System Failure no. 070 << Ran out of IOC, IOCB, or TBUFF

entries >>.
6. System Failure no. 130 << Memory Address Parity Error >>
7. System Failure no. 131 << System Parity Error >>
8. System Failure no. 132 << Memory Data Parity Error >>
NOTE
This failure may also print the absolute failing
address on the console. If no address is printed,

then a similar compare dumps to determine if same
P-reg or S-regq.

SIMPLIFIED TROUBLESHOOTING OF SYSTEM FAILURE NO. 052 AND 021

1. Take a SYSTEMDUMP of the first two occurrences of a System
Failure nc. 052. Only one dump is needed for Systemr Failure
no. 021. Two dumps give a better picture of the failure

(i.e., same track, head, memory address).
2. The console will printout three octal words.

lst word = Logical Device Number of failing disc.

2nd word = Failing TIO status word. | MAY BE
-
3rd word = Last TIO status word ] INVALID

MPEANAL-2
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Examine the xxx I0Q TABLE xxx (FREE ENTRIES) in the DUMP
listing. The I0Q reguest for the failing disc is generally
the tocp entry.

LDEV (Bits 8:8) = 1st word printed on console.
FUNC (Bits 14:2) = 0 means READ operation. | DRIVER
= 1 means WRITE operation. |-~ REQUEST
| CODES
IOCB (Bits 0:16) = ABS, ADDR, cr WORD INDEX in the
xxX IOCB TABLE XXX.
BUFF (Bits 0:16) = ADDR of DATA BUFFER.
PAR1, PAR2 = Logical Sector Address
MISC (Bits 0:16) = EXTRA Storage wcrd for MH DRIVERS.
CMEM (Bits 0:16) = EXTRA Storge word for FH DRIVER.

Examine the xxx IOCB TABLE xxx (ASSIGIED ENTRIES) in the DUMP
listing. The IOCB entry for the failing disc is referenced
by IOCB word in the IOQ table (top entry). Each twc wcrd
entry contains the DRIVER RETURN CODES.

STATUS WORD

215 - Transfer Error.

%45 - SIO failure.

%55 - Unit failure.

%65 - Invalid memcry address (i.e., the address does not
reside within the linked memory boundaries).

275 — Invalid disc address.

XLOG WORD
Positive (Bit 0 = 0) ~ Number of wocrds transferred.
Negative (Rit 0 = 1) - Number of bytes transferred.

MPE performs mcre READ cperations than WRITE operations.
Also, the hardware has more checks for READ operations.
Therefore, the majority of problems detected will occur fer
READ operations.

Most probable causes for a bad READ operation are:
a. Bad spot on disc platter. |

| — See appropriate DIT (CEDA)
b. Bad head. |

c. Any drive fault. | See appropriate IOQ (QMENM)
|-- For 7905/7920, see STATUS 2
d. Faulty controller logic. | word in DIT

e. Bad power, ground, environment.
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Most probable causes for a bad WRITE operation are:

a. Any drive fault. | See appropriate 10Q
[~- (QMEM). For 7905/7920,
b. Faulty controller logic. | see STATUS 2 word in DIT
C. Memory data parity error. See I10Q (BUFF) for memory
address

6. The following examples convert a logical sector address into
a physical disc address.

The HP 2660 has 32 arcs per head.

(HEAD)

32 | log. sect. addr.
(ARC)

The HP 2888 has 23 sectors per head and
460 sectors per cylinder.

460 | log. sect. addr. 23 | Remainder
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The HP 7900 has 24 sectors per head and
96 sectors per cylinder

(CYL) (HEAD)
96 | log. sect. addr. 24 | Remainder
J
Remainder——---—-———--———=———=——-—-— I
(SECT)

The HP 7905 has 48 sectors per head and
144 sectors per cylinder.

(CYL) (HEAD)

144 | log. sect. addr. 48 | Remainder

Remainder-—~-—--—=————————=~-——=——|
(SECT)

The HP 7920 has 48 sectors per head and
240 sectors per cylinder.

(CYL) (HEAD)

240 | lcg. sect. addr. 48 | Remainder

Remainder---—-————==——=-——==—]|
(SECT)

7. The follcwing example converts a physical disc address into a
lcgical sector address.

HP 7905/7920

R1

48 (HEAD + SECT)

R2

240 (CYL)

Rl + R2 = Legical Sector Address
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MPE ANALYSIS

1 23 456 7 8 9101112131415
¥

DTQNUM L{[X|S|  OFFSETTOIOQELEMENT | @
DTSTAT o H}AR:DV{IAR'E STATUS B
DTLDVN Lc:)G I:Z)E\‘/IC|E N:Ul\ﬁ'BE:R AL:TM:OD:E DR:IVE:RNiODE 2
DTRATE 10 éus:.s FfAT:E D E
DTMHDISK | 1 SCAN FLAGS ' 4
DTEROR E|T|R 5
CEDA LOGICAL SECT.ADDR. | 6

] 3
1 ¥ ' 1

b))

«
)
€

i 1 } ] ]
SIO PRéGéAA:n AREA |

1 T 1 1 1

L | 1 1 i ¥
FILL BUFFER AREA

b))

W

)]
\Y

1 234567 8910111213

14 15

DTSTAT — HARDWARE STATUS
- {0:1) SI0 OK
{1:1) @
- (2:1) INTERRUPT REQUEST
* {3:1) NOT READY

*{4:1) CRC CHECK ERROR
(5:1)  ABORT (AN ERROR HAS OCCURRED)
(6:1) TRANSFER ERROR
*(7:1)  TRACK ADDRESS TOO BIG
*(8:1)  WRITE REJECT
*(9:1)  ARC ADDRESS TOO BIG
(10:6) CURRENT ARC ADDRESS UNDER THE HEADS
DTLDVN - (0:8) LOGICAL DEVICE NUMBER
' {12:4)— DRIVER MODE
® = NO INTERRUPT EXPECTED
1= DATA TRANSFER COMPLETION
INTERRUPT EXPECTED

DTRATE - 810 BUSS RATE (KiLO-WORDS PER SECOND)
DTMHDISK — SCAN FLAGS

-{0:1) — ONE TO INDICATE FIXED HEAD DISC

*(14:1)— SOMETHING FOUND IN 10Q LIST FOR THIS
DEVICE WHICH IS READY FOR
PROCESSING.

DTEROR . — ERROR AND RETRY INFORMATION
*{0:1) — E=1 ERROR HAS OCCURRED
*(1:1) — T=1 READING OR WRITING DEFECTIVE

TRACK TABLE

*(2:1) — R=1 READING DEFECTIVE TRACK TABLE
*(3:1) — W=1 WRITING DEFECTIVE TRACK TABLE
" (4:6) — NOT USED
" (10:6)— RETRY COUNT

CEDA *{0:16)— CURRENT ERROR DISC ADDRESS

1471004-80

DIT ENTRY FORMAT FOR IOFDISK0
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DRIVER INFORMATION

(IOFDISKO)
DRIVER REQUEST CODES I0Q (6) BITS 14:2
0 - READ
1 - WRITE
2 - CONTROL
3 - FILL

120 or more entries in the Defective Track
Table.

Transfer Error

= Any error while writing the Defective Track
Table.
= Track already in the Defective Track Table.

Greater than 10 retires.

Unit Failure

= 10 consecutive CRC errors.

| [
| I
| DRIVER RETURN CODES IOCB (0) BITS 8:8 l
| I

l l
| QUALIFYING (8:5) |  GENERAL (13:3) [ OVERALL |
l | I |
it | —m=— e ittty l
I I | I
| | 1 -TRANSFER OK | 1 |
| | 33 -CANCEL REQUEST | 33 I
| 1X - TRANSFER ERROR | X5 -[ IRRECOVERABLE | 15 |
| 4X - SIO FAILURE | X5 ——mmmmm— - I 45 i
| 5X - UNIT FAILURE | X5 ——-——-—==———--= | 55 [
| 7X - INVALID DISC | I [
| ADDRESS. | X5 ———==——~ ERRORS ] | 75 |
R Rt ettt I

! |
| XLOG IOCB (1) BITS 0:16 |
| POSITIVE (WDS); NEGATIVE (BYTES). I
[ |

I0Q (PARl, PAR2) = LOGICAL DISC ADDRESS

DISC ERROR STATUS << SAME AS TIO >>
RETRY COUNT

I0Q (QMEM) BIT 0:10
BIT 10:6
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olL]T|x]|s] 10Q LINK QHDITO
1 HARDWARE STATUS QHDIT1 (TI10)
2 | LoGicAL DEVICE # TALT MODE lDVR MODE | QHDIT2
3 BUS LOAD FACTOR =0 QHDIT3
4 0 | SCFLAG
5 CURRENT DATA BUFFER ADDRESS CDBA
6 — CURRENT LOGICAL DISC ADDRESS ~ *CLDA
7
(Current Physical
YL
8 ¢ CPDA Disc Address)
9 HEAD | SECTOR
10 WORD COUNT REMAINING WCR
11 CURRENT WORD COUNT CWC
12]S I P|D STATUS 1 RETURNED STAT 1 (Request Status)
13 STATUS 2 RETURNED STAT 2 (Request Status)
14 CYyL CEDA (Current Error
15 HEAD SECTOR Disc Address)
16 STATUS (S1) A
17 CYL
18 HEAD | SECTOR
REQUEST
19 DISPLACEMENT - SYNDROME
20 PATT1
21 PATT2
22 PATT3 J
0
:‘,L S1I0 PROGRAM AREA L
63 T
0 FILL BUFFER AREA L
¥ (0 IF BINARY; BLANK IF ASCII)
127 T
QMISC WORD IN 10Q TABLE {IOMDISK1 ONLY)
! 1
: N|SIEIM|W]JU|R|C|D]| RETRY COUNT *—\
N — Not a new request Used For Muitiple Interface
S — Request syndrome Operations Only
E — Error status read
M — Reading bad track, U — Clear unit allocation
may update track table R — Retry same transfer
W — Write bad track into C — Recalibrate complete
track table (cyl @:trk @;sec 1) D — Retry determination
1471004-81

7905/7920 DIT ENTRY FOR IOMDISK1
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QHDITO

QHDIT
1
QHDIT2

2
QHDIT3
3
SCFLAG
4

CURCYL
5

WCR

6

BUFF

7

DADR
8

DADR
9
DADRT

QHDIT1

DRIVE
STATUS

1471004-82
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@ 123 456 7 89 101112131415

T T T T T T T T T 1
Li TiX|[S OFFSET TO IOQ ELEMENT

I l l I I I | I ]
1)

HAR DWARE CONTROLLER STATUS

l l

LOGICAL DEVICE NO ALT MODE DRIVER MODE

l I l I I I l

BUS LOAD FACTOR

CURRENT CYLINDER

4 LI ¥ l l L) 1) 1

WORD COUNT REMAINING

CURRENT DATA BUFFER ADDRESS

CURRENT DISC ADDRESS HIGH ORDER
T T T T T T L T L T O L L
CURRENT DISC ADDRESS LOW ORDER

ALT TRACK DISC ADDRESS HIGH ORDER

ALT TRACK DISC ADDRESS LOW ORDER

I
NEGATIVE CURRENT WORD COUNT

1
T I I I I I I I !

SIO BUS DATA RATE

1 1 | 1 | ] ! 1 [ ] 1 1 1 1 |

~NoOOhhw=_Q

23 456 7 8 9101112131415

HARDWARE STATUS

1SS HP 7900
- (0:1) — SIOOK SAME
- {1:1) — 200 TRKS/INCH SAME
-+ (2:1) — INTERRUPT REQUEST SAME
- (3:1) — DRIVE ON LINE SAME
- (4:1) — DRIVE UNSAFE SAME
- (5:1) — SEEK INCOMPLETE DRIVE NOT READY
- (6:1) — DRIVE BUSY ACCESS NOT READY
+(7:1) — PACK CHANGE UNUSED
- (8:5) — CONTROLLER STATUS

(ENCODED)

= NO ERROR SAME

= |ILLEGAL OPCODE SAME

= CYLINDER #TOOBIG UNUSED

= SECTOR #TOO BIG SAME

= TIME OUT UNUSED

= DEFECTIVE TRACK SAME

= HEADS MISPOSITIONED SAME

10 = CYCLIC ERROR (ADDR) UNUSED

11 = CYCLIC ERROR (DATA) CYCLIC ERROR
= 1/0 PROGRAM ERROR SAME

13 = SEQUENCE ERROR  UNUSED

14 = CYLINDER OVERRUN SAME

15 = ZERO SECTOR COUNT SAME

DIT ENTRY FORMAT FOR IOMDISKO, sheet 1 of 2
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- {13:3)

QHDIT2

SCFLAG -

- {12:4)

- (0:1)
*(14:1)

- {15:1)

CURCYL
WCR
BUFF
DADR
DADRT
NCWC

DRATE

16 = DATA OVERRUN SAME

20 = ILLEGAL TERMINATION UNUSED

22 = UNUSED HD/SECTOR
COMPARE
ERROR

23 = DRIVE ERROR ACCESS NOT
READY

24 = TRANSFER ERROR SAME

26 = UNUSED DATA
PROTECTED

37 = DRIVE ATTENTION SAME

UNIT NUMBER SAME

MONITOR MODE WHEN 1/0 PROGRAM STARTED
2 — INITIATING
%13 — COMPLETING

SCAN FLAGS

MOVING HEAD DISC

SOMETHING FOUND. A REQUEST IN THE i0Q
LIST FOR THIS DEVICE IS READY TO BE
INITIATED

SCAN DOWN FLAG. DO ALL REQUESTS WHOSE
CYLINDER NUMBER IS EQUAL TO OR LESS
THAN CURRENT CYLINDER FIRST.

CURRENT CYLINDER WHERE HEAD IS

WORD COUNT REMAINING

CURRENT BUFFER ADDRESS

CURRENT SECTOR ADDRESS (2 WORDS)
ALTERNATE TRACK SECTOR ADDR (2 WORDS)

NEGATIVE WORD COUNT FOR CURRENT 1/0
PROGRAM

SI0 BUSS DATA RATE FOR CURRENT 1/0
PROGRAM

QGMISC WORD IN 10Q TABLE (IOMDISK@ ONLY)

[N]X]A]M

HEE

i 1
T|E[ RETRY COUNT |

N — NOT A NEW REQUEST

X — XFERING FROM ALT. TRK,

A — READING ALT. TRK. NUMB,

M — RD/WRT BAD TRK. MAP

W — WRITING BAD TRK. MAP

R — RECALIBRATE TRIED

S — SEEK OR RECALIBRATE

T — TRK. BY TRK. XFER

E — ERROR HAS OCCURRED
1471004-83
DIT ENTRY FORMAT FOR IOMDISKO, sheet 2 of 2
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The following MPE Supported Utilities are discussed in this
secticn of the manual.

*SAVIOR.PUB.SYS

*SAEDIT.PUB.SYS
RECOVER.PUB.SYS
DPAN.PUB.SYS
LISTLOG.PUB.SYS
LISTEQ.PUB.SYS

*Implies these programs run Stand-Alone while others run On-Line
under MPE.

To obtain a LOADMAP while MPE is On-line, dc the follcwing:

FILE P;DEV=LP
RUN FCOPY.PUB.SYS

-

>FROM=LOADMAP .PUB.SYS; TO=*P
>EXIT

LOAD MAP will now be printed on the line printer.
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SAVIOUR/SAEDIT/RECOVER

The set of three programs: SAVIOUR (File Recovery), SAEDIT (Disc
Edit) and RECOVER (File Creation) makes possible the recovery of
files from an HP 3000 system that has become logically inoperable
due to some catastrophic conditon such as Cold Load information
or System Directory corruption. Such conditons currently reduce
the opticns to bring the system up to only one: RELOAD. It is at
this time that the stand-alcne cold loadable programs SAVIOUR and
SAEDIT can be employed to retrieve files from the disc and copy
them to magnetic tape for later recovery.

The File Retrieval program runs stand-alone (independent of MPE)
in spite of existing inconsistencies such as invalid volume label
or invalid cold 1load information. Files can be selected for
retrieval by the following three options.

1. <file name>.<group name>.<account name>

In this mode, the specified file will be located, 1if
possible, using the System Directory.

2. <logical device number of disc>, <sector address of file
label>

In this mode, the file ig located directly by using the
<ldev>, <sector address> obtained after a file has STOREd or
RESTOREd if the SHOW option had been specified. When a file
is lccated in this way, the <filename group account> from the
file 1label is displayed for verification before the file is
allowed to be retrieved.

The locating cof files by this method would normally be
resorted to because of the invalidity in some way of the
System Directory.

3. e.e.e

In this mode, all files described in the System Directory are
retrieved using the Directory in locating the files.

A restriction of only retrieving those files accessed since some
specified date can be imposed when retrieving files using modes
(1) and (3).

The format of each magnetic tape created is that of one or more
files, where each file is separated by an EOF mark and the last
file by an additional EOF mark. A file consists of 128 word
bleccks, where the first block is the file label followed by user
labels, if any, and data. An individual file on tape will not be
allowed to span multiple tape reels. When end of tape is sensed,
the tape will bke backspaced to the previous EOF mark and the
second EOF mark written, a prompt to mount a new output reel will
be made and the copying of the file, in its entirety, will
continue.

Certain assumptions are made by the File Retrieval program when
it is executed:

MPEANAL-12



MPE ANALYSIS

1. Sector 18 werd 14, the Directory Base Address and word 13 the
Directory Size, must be wvalid in order to 1locate the
Directory and to perform range checking on addresses
referencing the Directory. If a disc error is detected when
reading sector 18, then the following dialogue will be
entered in an attempt to continue.

CAN'T READ SECTOR 18 OF SYSTEM DISC
THIS CONTAINS DIRECTORY BASE SECTOR AND LIMIT SECTOR

MAY INPUT VALUES FOR DIRECTORY BASE AND LIMIT OR HIT CR TO
STOP

STARTING SECTOR OF DIRECTORY? <sector address>
NO. OF SECTORS IN DIRECTORY? <Directory size>

2. The Defective Tracks Table, sector 1 of the System Disc, must
be valid in order to locate alternate tracks assigned to data
residing on discs other than fixed-head discs (tracks are
never reassigned on the fixed-head disc).

Failures due tc bad tracks when accessing the Directory will be
indicated by the follcwing messages as tc the reason a file could
not be retrieved. The follcwing messages that refer to "ABOVE
ERROR" or "ABOVE ERRORS" will be referring to the general disc
error message:

| READ |
DIsSC - WRITE |- ERR ON LDEV#<1DEV>
| SEEK |
STATUS = %<controller status>

ADDR $<sector>

WORD <wcrd count>

The specific messages are:
SYS/ACT PREFIX CAN ‘T BE READ
RUN STAND-ALONE DISKEDIT TO INVESTICATE
ABOVE ERROR DUE TO BAD TRACK - SYS/ACT INDEX
NOTE

The program cannot continue and will halt because of
the above ccnditions.

ABOVE ERRORS DUE TO BAD TRACK - ACCOUNT ENTRY

ACT/GROUP PREFIX CAN ‘T BE READ
FOR - <account name>

ABOVE ERROR DUE TO BAD TRACK - ACT/GRP INDEX
ABOVE ERRORS DUE TO B D TRACK - GROUP ENTRY
GROUP/FILE PREFIX C . BE READ

FOR - <group name>
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ABOVE ERROR DUE TO BAD TRACK - GRP/FILE INDEX
AEOVE ERRORS DUE TO BAD TRACK - FILE ENTRY
BAD TRACK - CAN'T READ LABEL

Errors caused by bad addresses in the contents of the Directcry
or invalid values in sector 18 of the Systemr Disc could be
indicated by these messges.

ERROR - TRYING TO READ SECTOR OUTSIDE DIRECTORY
A bad file entry or file label could be indicated by:

LABEL COMPARE FAILED
REQUESTED SECTOR NOT ON DISK
LDEV #<ldev> SECTOR #%<sector address>

Errors due to invalid definition of the disc configuration can
cause the follcwing errcr messges to be emitted:

ERROR - DESCRIPTION FOR DRT 5 WASN'T ENTERED
LDEV#<1dev>NO SUCH TYPE - SUBTYPE

Failures in magnetic tape operations will cause the program to go
into a hard halt efter indicating cne c¢f the follcwing detail
messages:

UNIT WENT OFF LINE
NOT READY INTERRUPT
TRANSFER ERROR

CMD REJECT

TAPE RUN AWAY
TIMING ERROR

TAPE PARITY ERROR

follcwed by cne of these operation messages:

CAN'T WRITE TO TAPL
CAN’'T BACKSPACE
CAN'T WRITE EOF

OPERATING PROCEDURES (Stand-Alcne File Recovery)

The operatcr must have a current list of the 1/0 configuration in
order tc¢ correctly describe the discs from which files are tc be
retrieved. The Volume # of a disc is the relative position that
a volume definition occuies in the Volume Teble. Volure Table
entries can be displayed, by their physical ordering, by listing
the Volume Takle via the INITIAL dialcgue.

1. Mount the Ccld Lcad tape ccntaining the twc stand-alone

programs for File Retrieval and Disc Edit on a tape drive
whose DRT is 6 with the unit set tc 0.
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Set the B-register to %003006.

Push CPU Reset, I/0 Reset, and Cold Iocad switches on the
software panel in that order.

Push the RUN switch.
Set the B-register to %000001.

(This indicates that the first program on the Cold Load tepe
is to be lcaded. The instructions for creating the Cold Load
tape will show that the File Retrieval program is created
first.)

Push the RUN switch.
Set the B-register to %004000.

(This indicates the starting aksolute core lccation that the
program is to be lcaded.)

Push the RUN switch.

{The program is now lcaded 1into core from tape and then
begins execution.)

The following lines are printed on the console.

*% %% *STAND-ALONE FILE RECOVERY (CU.Q5)***x*

ALL NUMERIC INPUT IS DECIMAL - MAY USE OCTAL IF
PRECEDED WITH %

DISC CONFIGURATION SECTION

The operator is now prompted with the follcwing dialcgue in
order to describe the discs on the system. This is repeated
until a CR is hit for LDEV#?

LDEV#?
DRT#?
UNIT?
TYPE?
SUBTYPE?

The operatcr is now prompted as to where to list the names of
those files that have been successfully retrieved. Either a
line printer or the system console can be chcsen.

DRT # of LP? (A CR MEANS USE CONSOLE)

The follcwing message will be output kefore proceeding to
step 11:

MOUNT TAPE WITH WRITE RING ON MAG.
TAPE UNIT 0O OF DRT 6.
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FILE SPECIFICATION SECTION

11.

12.

13.

14.

15.

16.

17.

FILE NAME? (OR LDEV#, 3%SECTOR ADDRESS)
a. Enter particular File Name or,

b. Logical Device Number, %Sector Address or where you
believe a particular file resides or,

c. "@" to indicate all files on the system are to be
retrieved.

If log.device #, %Sector was input, then proceed to step 16
or else proceed as follows:

GROUP? I
|- Must use @ in both cases if @ was used
| in response to FILE NAME?
ACCOUNT? |
DATE? May input a date in form of MM/DD/YY to restrict

recovery of files having been accessed from the
date entered to the current date.

(CR means ignore the date test.)

The File Name retrieved will be printed cn the line printer
or console along with the logical device number and sector
address of the label. Control will return to step 11 if
F.G.A. was entered. If @,@,8, was entered, then a listing of
all files retrieved will ke printed as ecach file is stcred to
tape or the F.G.A. and error message as to why it could not
be retrieved will be printed. 1If @,@,@, was entered, then
upon completion, the program prints FINISHED on the console
and produces a HALT 0.

Since a Ldev#, Sectcr Address was entered, the follcwing
promp occurs after the label at the specified address has
been read:

FILE GROUP ACCOUNT - CONTENTS OF LABEL
DO YOU WISH TO RETRIEVE THIS FILE (Y/N)?

The File Name, Group, and Account found at the specified
address 1s printed as a check and then you may choose tc
retrieve the file or not.

Control returns to step 11.

ERROR CONDITIONS

Upon serious error conditions, such as:

SECTORS OUTSIDE OF DIRECTORY
NO ACCOUNT ENTRIES

BAD TRACK

LABEL COMPARE FAILED
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You may investigate the Directory and file 1labels using the
STAND-ALONE DISK-EDIT prcgram.

To 1load this program, perform steps 1-4, in step 5, set the
register to %000002 and dc steps 6-10.

To get the STAND-ALONE DISK-EDIT instructions, type in HELP or
see the instruction description later in this article.

SAEDIT is the stand-alone disc edit and is cold loaded by using
the same instructions used to ccld lcad the File Recovery program
with the exception of step 5, where instead of setting the
B-register to %000001, the B-register is set to %000002.
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INSTRUCTIONS FOR STAND-ALONE DISK-EDIT

NOTE

All input is decimal unless preceded by a "3". Dump
output may be terminated by setting Bit 0 to a "1"
in the B-register as the dump is being produced.
When the dump is terwminated, reset Bit 0 tc "Q".

Commands:

<BASE X
where X = the base sector address
<DISC X
where X = the logical device number of the DISC to be
selected
<DUMP X,Y
where X = relative sector starting address
Y = number of sectors to dump
<FORMAT

allows changing the dump format (octal, character, or toth)

<HELP
prints the instructions and commands for using
STAND-ALONE DISK-EDIT

<LIST X
where X

DRT of the line printer (X = 0 means conscle)

<MODIFY X,Y¥,Z2

where X = relative sector address
Y = starting word within the sector
Z = number of wcrds to modify

(When in the MODIFY mode, twc special characters may be
input:

“*” - dc not change the present value
/" - terminate the MODIFY operation that is, no words
are modified)
<RESTART

restarts the program tc allow re-entering the disc
descriptions

MPEANAL-18



MPE ANALYSIS

The program RECOVER is a privileged mode progrem that runs under

MPE. This program is used tc recreate files back cn the the HP
3000 system from the tapes produced by the Stand-Alcne File
Recovery program. After all the necessary files have been

retrieved by the Stand-Alcne File Recovery program, the required
RELOAD is performed to regenerate the operating system. The
account structure must be recreated as well. Next, the RECOVER
program should be executed from MANAGER.SYS to restcre the files
from the recovery tapes. This shculd be done before restoring
all files since the RECOVER program dces not delete an existing
file and so a file with the same name on the recovery tape will
not be restored. Upon conmpletion of the RECOVER program, a
complete RESTORE with a KEEP may be performed to return all
remaining files tc the most up-tc-date level.

The building of the Cold Load tapes containing the Stand-Alocne
File Recovery and Stand-Alcne Disk Edit programs is accomplished
by the wuse of the DIAGNOSTIC UTILITY PROGRAM (HP32217A.04.0)
named SDUP.PUB.SYS.

An example creation of this Cold Load tape is listed belcw:
=SESSION

: HELLO MANAGER.SYS

SESSION NUMBER = #53

MON, MAY 5, 1975, 7:30 PM
HP32000C.F0.69

ST/19:30/#S3/LOGON FOR:MANAGER.SYS ON LDEV#3
+RUN SDUP; NO PRIV

3000A DIAGNOSTIC UTILITY PROGRAM (HP 32217A.04.0)

ENTER 1 FOR CREATE CPU TAPE
ENTER 2 FOR BUILD STANDALONE TAPE
ENTER / TO TERMINATE

PROGRAM NAME?
SAVIOUR
PROGRANM NAME?
SAEDIT
PROGRAM NAME?

/

?10/19:31/#53/32/LDEV# FOR "DT1L" ON TAPE (NUM)
=REPLY 32.8

ENTER DRT NUMBER FOR CONSOLE DEVICE

3

ENTER DRT NUMBER FOR LINE PRINTER

0

PROGRAM SAVIOUR ANY CHANGES?

PROGRAM SAEDIT ANY CHANGES?
1 SAVIOUR A
2 SAEDIT A
ENTER 1 FOR CREATE CPU TAPE
ENTER 2 FOR BUILD STANDALONE TAPE
ENTER / TO TERMINATE

END OF PROGRAM
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DPAN (CU.05)

The program DPAN produces a simple analysis and a listing of the
content of memory as recorded on tape through the core dump
procedure. There are cases when the best way to diagnose a
software or hardware problem is to take a dump (picture) of the
content of core at the time of the crash and to analyze the data
so obtained.

The first step cf dumping core to a mag tape is performed by a
special microcoded function of the system and is initiated by
pressing the "SYSTEM DUMP" button (which could as well be labeled
"CORE DUMP" in order to avoid confusion with the SYSDUMP command
whose purpose is tc back the system up). Once the picture of the
memory is on the tape, the program DPAN can produce a formatted
listing of it which may be analyzed to determine the cause of the
problem.

It is highly recommended that those operations be performed each
time the system goes dcwn for an unknown reason.

Once it has been determined that a CORE DUMP should be taken, use
the follcowing flowchart for instructions.

Some common causes for unsuccessful SYSTEM DUMP execution on
first try are:

* Mag tape drive not ON LINE and ready.

* Mag tape Unit 0 not selected.

* Mag tape dces not contain a write ring.

* CPU RESET not pressed when SYSTEM HALT light was on.

* Wrong octal code in switch register.

* Bad magnetic tape itself which causes "Read after Write
error™.

* I0 RESET not pressed after tape was mounted.
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IS
COMPUTER

HALTED
?

DEPRESS HALT

COMPUTER
SYS. HALTED

¢——1] DEPRESS CPU RESET

L MOUNT TAPE WITH WRITE
P RING ON LOGICAL UNIT 0
DEPRESS ON-LINE

IS
TAPE UNIT

READY
?

ENTER % 002006 IN
SWITCH REGISTER

v

IS
COMPUTER
HALTED
?

CHANGE TAPE AND
DEPRESS CPU RESET

GOOD DumP
REWIND TAPE

1471004-84
CORE DUMP FLOWCHART
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SYSTEM DUMP (LOW CORE OVERLAY)

%7 SW. REG. )
DL |
DB I
X I
Q |
S |
Z | LCST 1IF
STATUS I FIRST ATTEMPT
PB > TO DUMP
%20 P | MEMORY FAILS
PL | (OVERLAYED)
CIR |
MASK |
CPX1 |
CPX2 |
%26 MEM SIZE )

EXECUTION OF DPAN

The program DPAN can then be run as any ordinary HP 3000 program.
Input data to the program is the core dump tape generated as
previcusly described and the cutput is a formatted printout.

The input file (core dump tare) formal designator is "DPANMAST"
and defaults tc the class "TAPE" and therefore will require
operatcr intervention tc select proper drive. The output file
{(printout) formal designator is "DPANLIST" and defaults tc “LP"
class if the program is run frcm a session, tc "S$STDLIST" if run
frem batch job. File egquations are necesary tc modify those
files.

Once in memory and executing. DPAN:

a. Outputs HP 3000 MEMORY DUMP ANALYZER message on the Jcb List
Device, follcwed by its own version numbers and date.

b. Opens all files it will need during execution. At this time,
MPE will reguest operatcr intervention on DPAN’s behalf for
orening DPANMAST file. Enter appropriate response on system

consocle.,
c. Reads the SYSTENM DUMP tape and creates a "core-image" file it
will wuvse for accesggsing memery in lieu of the SYSTEM DUMP

tape.

Once the SYSTEM DUMP tape has been read and rewcund, it may be
unloaded and removed from the MT drive.

:RUN DPAN <<KNORMAL DUMPS>>
:RUN DPAN;PARM=[%SYSDRB] <<ALL DUMPS THAT HAD TO BE RETRIED>>

MPEANAL-22



MPE ANALYSIS

DPAN OUTPUT

Assuming the dump is correct, DPAN will analyze and list the
following information:

ID page

Register pages

Low fixed core
System glcbal area
DRT

CST

DST

PCB

Scheduling gueue
Linked memcry
Octal main memory dump

AL = DTQ O QOO0 T W

NOTE

The diagnostic of a crashed system thrcugh an
analysis cf the DPAN printout 1is a delicate
operation and shculd be left tc field and factery
specialists.
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LISTLOG (CU.05)

PURPOSE

The object of the LISTLOG program is to output, in a readable
form, the content of a Log file generated by MPE when the system
is running. The output is directed to any device and the type of
records listed can be selected.

For more information abkout the Log file, refer toc the HP 3000
Manager/Supervisor Manual, part no. 32000-90006 - section IX.

RUNNING LISTLOG

Before running the program, two file eguations have to be entered
to determine the input file (Log file) and the output file (List
file). Formal designatcrs for those files are "LOGFILE" and
"LOGLIST", respectively. :

The creator of the Log file is "MANAGER.SYS".

The parameter of the RUN command can be used tc selectively
specify the record types to be output when PARM is 0, all reccrds
will be listed; to suppress the 1listing of a given record type,
say X, set a1 in bit position (15-x) of the PARM word.

RECORD TYPE

]

Logging Error
System Up

Job Initiation

Job Termination
Process Termination
File Clcse

System Shutdcwn
Spcol Input/Output

SNV W o

Examples:
Tc list all lcg records of LOG0034 on line printer:
:FILE LOGFILE = LOG(0034
:FILE LOGL1ST, DEV = LP
:RUN LISTLCG
To list Job Initiation and Job Termination reccrds on tape:
:FILE LOGFILE = LOG0034

:FILE LOGLIST; DEV TAPE
:RUN LISTLOG; PARM 3163

To list the Log File Error records (if any) to a Terminal
(LDEV=21):

:FILE LOGFILE = LOGO(C34
:FILE LOGLIST; DEV 21
:RUN LISTLOG; PARM %176
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ERROR
The program quits (by call to intrinsic QUIT) with the following
conditions:
QUIT #1 Log file cannot be opened
QUIT #2 Output file cannot be opened

QUIT #3 Head failure on Log file
QUIT #4 Unknown record type (>8)
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LISTEQ UTILITY (CU.05)

LISTEQ is used to print file equations and temwpcrary files
created during a job/session. The utility dces this by accessing
the JOB DIRECTORY TABLES (JDT) and listing all current file
equations and job/session temporary files.
To use the LISTEQ Utility, issue:

:RUN LISTEQ.PUB.SYS
Examrple:

:FILE TAPE;DEV.=TAPE

:FILE PRINT; DEV=LP

:BUILD INPUT;REC=40,3,F,ASCII; TEMP

:RUN LISTEQ

LISTEQ (CU.05)

***TEMP FILES

INPUT.PUB.SYS

***PTLE EQUATIONS

:FILE TAPE;DEV=TAPE
:FILE PRINT;DEV=LP

ENC OF PROGRAM
NOTE

When no TEMP files or File Equation, such an
indication is given as output of the prograw.
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MISCELLANEOUS

PREVENTIVE MAINTENANCE
(EVERY 2 MONTHS)

On the Power Control Module (PCM) check the AC voltages from each
phase-to-neutral on the RFI filters of the Power Control Module
(PCM). The voltages must be within +, -5% of each other.

Check the AC voltage from neutral-to-ground on the RFI filter.
The voltage must be less than 1 volkt.

Check all fan motors in the following eguipment:
1. All power supplies
2. All card cages
NOTE
Only Series I card cage fans are removable from the
front without completely removing the card cage from
the cabinet.

Check all filters and vacuum the inside of all cabinets.

Check and adjust if necessary all DC power supply voltages (See
"power Section" for DC Supply Voltages and Currents.)

Check and replace all lamps and LED's on power supplies and in
the CPU cabinet (mini-panel, etc.).

All PCA’s should be removed for cleaning and inspection at six
month intervals.

Run memory microcode, all CPU and stand alone diagnostics
Verify the ability toc dump memory (SYSTEMDUMP) to mag tape.

Run on-line diagnostics and the WORKOUT program.
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MEMORY SCHMOO
GENERAL DESCRIPTION
Schmooing «consists of adjusting the +20 volt memory voltage of
the HP 303102 power supply to the mid-point of its non-error
range. Should be done anytime a memory PCA is replaced.

ADJUSTING PROCEDURE

Load memory checkerboard micro-diagnostic and adjust the +20 volt
pot slowly clockwise until the diagnostic fails.

Measure +20V bus and record this upper limit.
Adjust +20 volt pot counterclockwise one full turn.

Restart micro-diagnostic and adjust +20 volt pot counterclockwise
until the diagnostic fails again.

Measure +20 volt bus and record this lower limit.
Upper limit -Lower limit

Non-Error Range/2 + Lower limit = mid-point range.

Divide the non-error range in half and add to the lower limit
range.

Adjust the +20 volt pot to the mid-point you just calculated.
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HP 3000 PRE-SERIES II SERVICE MANUAL INDEX
(not yet available)
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SECTION

GENERAL HARDWARE Vi

This section presents Summary Descriptions of all the subsystems
starting with the CPU (30001A) and continuing through the
Maintenance Panels (30354D). Each Summary Description is part of

this section and tells of differences from Series II, general
information, cabling and/or configuration, diagnostics, and halt
codes.

of the Summary Descriptions in their order of
appearance in this section. Headings at the top of each page,
and page numbers at the bottom of each page tell you which text
you are reading. The page number prefixes and this list can help
you find other texts in this section.

Here 1is a 1list

Summary First
Description Page
Title Number
CENTRAL PROCESSOR UNIT CPU-1
EXTENDED INSTRUCTION SET EIS-1
CORE MEMORY COREMEM-1
INPUT-OUTPUT INOUT-1
SIO MULTIPLEXER SIOMUX-1
SELECTOR CHANNEL SELCHAN-1
CLOCK-CONSOLE CLOCKC-1
ASYNCHRONOUS TERMINAL CONTROLLER ATC-1
UNIVERSAL INTERFACE UNIVI-1
DISC FILE 2888 DISCFLE-1
FIXED HEAD DISC 2660 FIXEDHD-1
PAPER TAPE READER/PUNCH PTRDR-1
CARD READER CARDRDR-1
LINE PRINTERS LINEP-1
CARTRIDGE DISC 7900 CARTDSC-1
MAGNETIC TAPE UNITS MAGTAPE-1
CARD READER AND PUNCH RDRPNCH-1
ADDITIONAL TERMINALS TERMNAL-1
PLOTTER INTERFACE PLOTTER-1
CARTRIDGE DISC 7920 DSC0520-1
SYNCHRONOUS SINGLE LINE CONTROLLER SSLC-1
PROGRAMMABLE CONTROLLER PCONTR-1
MAINTENANCE PANELS MNTPNL-1
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CENTRAL PROCESSOR UNIT

HP 30001A
CENTRAL PROCESSOR UNIT

HARDWARE DIFFERENCES

128KB to 512KB Fault Control
Semiconductor Memory

128KB Core Memory with parity
Memory Interleaving

32 Bit Floating Point (Stndrd)| 48 Bit Floating Point (Stndrd)
48 Bit Floating Point (optnl) 64 Bit Floating Point (optnl)
880KB per Multiplexor Channel 990KB per Multiplexor Channel

1.9MB/Second Selector Channel
& Central Data Bus

2.86MB/Second Selector Channel
& Central Data Bus

301192 Card Reader/Punch 30119A Card Reader Punch
—Read @ 175 CPM —~Read @ 200 CPM
-Punch/Print @ 27 to 40 CPM -Punch/Print @ 45 to 75 CPM

| [
| I
| |
| |
I I
| I
| |
| |
I |
| 192 Firmware Instructions | 209 Firmware Instructions
| |
| [
I |
f |
| |
| |
| I
I |
| |
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CENTRAL PROCESSOR UNIT

00 STACK OPS
0 1 - 4 6|7 9 10 - 12113 15
Y Y \/ "V
1st 2nd
POSITION POSITION

00 NOP 20 ADD 40 DEL 60 LADD
01 DELB 21 suB 41 ZROB 61 LSuUB
02 DDEL 22 MPY 42 LDXB 62 LMPY
03 ZROX 23 Div 43 STAX 63 LDIV
04 INCX 24 NEG a4 LDXA 64 NOT
05 DECX 25 TEST 45 DuUP 65 OR
06 ZERO 26 STBX 46 DDUP 66 XOR
07 DZRO 27 DTST a7 FLT 67 AND
10 DCMP 30 DFLT 50 FCMP 70 FIXR
1 DADD 3t BTST 51 FADD 71 FIXT
12 DSUB 32 XCH 52 FSuB 72 SPARE
13 MPYL 33 INCA 53 FMPY 73 INCB
14 DIVL 34 DECA 54 FOIV 74 DECB
15 DNEG 35 XAX 55 FNEG 75 XBX
16 DXCH 36 ADAX 56 CAB 76 ADBX
17 CMP 37 ADXA 57 LCMP 77 ADXB

1471004-96, 1 of 5

HP 3000 PRE SERIES IT INSTRUCTION SET (STANDARD), sheet 1 of 5
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CENTRAL PROCESSOR UNIT

01 SHIFTS/BRANCHES

o|l1 - 3|4 - 7 - 9110 - 12 (13 - 15

0 1 X 00 ] «— Shift Count —» ASL
X 00 1 SC ASR
X 00 2 +—— SC —> LSL
X 00 3 sC LSR
X 00 4 -+——SC —— CSL
X 00 5 sC CSR
X 00 6 0 0 SCAN
X 0O 7 +/- - P (0-31)— |ABZ
X 01 0 SC TASL
X 01 1 SC TASR
1 01 2 +/- @ P {0-31) —— IXBZ
t 01 3 +/- P (0-31) — DXBZ
1 01 4 +/~ <P (0-31) — BCY
1 01 5 +/~ =P (0-31) — BNCY
X 0 1 6 +—— SC —— TNSL

1 7 0 0 SPARE

X 10 4] sC — DASL
X 10 1 SC — DASR
X 10 2 SC DLSL
X 10 3 SC DLSR

0 1 X 10 4 - SC——— DCSL
X 10 5 - sC — DCSR
1 10 6 +/- P {0-31}) — CPRB
110 7 +/- <P (0-31) — DABZ
111 0 +/- «+—P (0-31}) — BOV
111 1 +/- a—P (0-31) — BNOV
X 11 2 bit position T8C
X 11 3 bit position TRBC
X 1 1 4 bit position TSBC
X 1 1 S bit position TCBC
111 6 +/- «—P (0-31) —» BRO
111 7 +/- «—P (0-31) —— BRE

1471004-96, 2 of 5

HP 3000 PRE SERIES II INSTRUCTION SET (STANDARD), sheet 2 of 5
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CENTRAL PROCESSOR UNIT

02 MOVES/IMMEDIATES

O(1 - 3;4 - 6/7 - 9{10 - 12|13 - 15

0 2 ] 0 OPB/DBO . SDEC MOVE
0 0 1PB/DBO . SDEC MVB
V] 1 (4] . SDEC MVBL *
0 1 2 . SDEC SCW
0 1 4 . SDEC MVLB%x
0 1 6 . SDEC scu
0 2 0 N A U SDEC MVBW
o] 2 1PB/DBO . SDEC CMPB
0 3 0 0 RSW
0 3 0 1 LLSH *
4] 3 2 0 PLDA %
1] 3 2 1 PSTA*
(4] 4 4 0 SPARE
1 0 <*+—ImmOpr—— LDI
1 1 <«—immOpr ———— » LDXi
2 0 ~—H ImmOpr ————» CMPI
2 1 +———IlmmOpr—— ADDI1
3 0 <— Imm Opr susl
3 1 <«—ImmOpr ———» MPYI
4 0 ~—1ImmOpr Divi
4 1 0 DB¥DL*Z*STA*X QS  PSHR
5 0 ~——immOpr ———» LDNi
5 1 +— tmm Opr ——— LDXM
6 0 =—ImmOpr——m» CMPN
6 1 J 33 J K K K K EXF
7 0J JJ J K K K K DPF
7 1 0ODBDLZ STA X QS SETR
JdJ Beginning bit position {0 - 15)
KKKK  Field length (0 - 15) % Privileged instructions

147100496, 3 of 5
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CENTRAL PROCESSOR UNIT

03 1/0, LINKAGE, CONTROL

- 7 - 9110 - 12 [ 13 - 15

0 0 0 0 SPARE
0 ] 0 1 K K K K PAUS*
0 0 1 0 K K K K SED=*%
0 0 1 1 K K K K XCHD *
0 1 0 0 K K K K SMSK*
0 1 0 1 K K K K RMSK
0 1 1 0 K K K K XEQ

0 1 1 1 K K K K SIO*%
0 2 0 0 K K K K RIO*
0 2 0 1 K K K K WIO*
0 2 1 0 K K K K TIO*
0 2 1 1 K K K K ClO*
0 3 0 0 K K K K CMD=*
0 3 0 1 K K K K SIRF=*
0 3 1 0 K K K K SIN*
0 3 1 1 K K K K HALT=*
0 1 STT » SCAL

1 0 - STT » PCAL

1 1 ~——SDEC+(4) — EXIT

2 0 -~——SDEC+(1) — SXIT

2 1 <+———— |mm Opr ——  ADXI
3 0 <+———ImmOpr —— SBXI

3 1 ~<+——— PL-Disp — LLBL
4 0 =———P+Disp — LDPP

4 1 <+———P - Disp —— LDPN
5 0 ~<+——ImmOpr —— ADDS
5 1 <+——— |mm Opr — SUBS

6 0 -~————DB+Disp— TSBM
6 1 <+——— Imm Opr —— ORI

7 4] - {mm Opr ——  XORI

7 1 ~«+———1Imm Opr — ANDI

KKKK  Stack disptacement {0 - 15)
ST Entry position (0 - 255}

sk Privileged instructions

1471004-96, 4 of 5

HP 3000 PRE SERIES II INSTRUCTION SET (STANDARD), sheet 4 of §
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CENTRAL PROCESSOR UNIT

MEMORY REFERENCE

0 4 X I 0 P — LOAD
X I 1 - Das —-
0 5 0 +/- <—— P rel branch ——— TBA
2 +/- <+——P rel branch ——— MTBA
4 +/~ <——P rel branch ——— TBX
6 +/- <«+——P rel branch ————» MTBX
X 11 DQsS — STOR
0 6 Xt o0 P CMPM
X1 1 - DQs >
0 7 X1 0 P — ADDM
X 11 Das
1 0 X1 0 P SUBM
X 11 DQasS
1 1 Xt 0 P —=  MPYM
X 1 1 Das -
1 2 Xt 0 DQOS -+ INCM
X 11 Das DECM
1 3 X 1 0 P — LDX
X 1t 1 DQs >
1 4 X 1 0 +/- =-—— Prelbranch ————» BR
X | 1 =+——DQASindirect —— BR
I 0 1 GEL +/~ P branch BCC
1 5 X 1 0 - DOS =  LDB
X 11 DQS LDD
1 6 X 10 DQS STB
X t 1 DQS STD
1 7 X1 0 P — LRA
X 1 1 - Das
7 - 9110 - 12[13 - 15
P+ o . . « e e e« « 0:377
P P- .. « e . . e
o+ 0 , . [ « . . 0:377
Q+ i 0. e e e . e o« 0:177
Das Q- 110 « e . . e . 077
S- 111 « e . « s . 077
1 Less than 4 Greater 7 Always
GEL 2 Egual 5 Not equal 0 Never
3 Less than or equal 6 Greater or equal

1471004-96,5 of 5
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CENTRAL PROCESSOR UNIT

STATUS REGISTER

ol1l2|3j4|s5|6]|7|8]9]t0[11]12]13]14 15

HFJ‘ v /
Mt T R Po' ” Cd cC Segment Number
M Mode User/Privilege: CCA CCL Operand<0
| Interrupts Enabled
CCE Operand=0
T Traps Enabled {User Only) coG O 40
R Right Stack-op Pending peran
(o] Overflow CCB CCL Special ASClHI
C Carry CCE Alphabetical
CC  Condition Code CCG Numeric

CCL = 01 CCC CCL Operand1<Operand2
CCE = 10 CCE Operand1=0perand2
CCG = 00 CCG Operand1>Operand 2

Status register bits 0-7, are cleared by CPU reset. The current executing segment number in bits 8-15 is
not affected.

Attempts to execute privileged instructions in User mode result in a trap to segment %17 with a
parameter of 6 left on the interrupted stack “‘stack marker’”. The instruction is not executed.

Mode determines bounds checking as follows: User/Privileged

Program Transfer Yes/Yes
Operand Read or Write Yes/No
Stack Overflow Yes/Yes
Stack Underflow Yes/No

Interrupts Enabled (bit 1) enables or disables “’External Interrupt” and “Module Interrupt”; if
Status{1}=0 and the Dispatcher Flag is set, disables “Console Interrupt” also. “External” or
“Module’” Interrupt will then result in an interrupt
if in “RUN’’ and ““Run Mode Intrpts’’ are enabied
or if in “HALT"” and *“Halt Mode Intrpts’ are enabled.
Internal interrupts are always enabled when in "HALT".

Traps Enabled (bit 2) enables or disables user