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Documentation Conventions

Notation conventions used in directive syntax and message examples throughout this
manual are described below.
lowercase letters

In directive syntax, lowercase letters identify a generic element that must be replaced
with a value. For example,

IACTIVATE taskname

means replace taskname with the name of a task, e.g.,
IACTIVATE DOCCONV

In messages, lowercase letters identify a variable element. For example,
**BREAK** ON:taskname

means a break occurred on the specified task.

UPPERCASE LETTERS

In directive syntax, uppercase letters specify a keyword must be entered as shown for
input, and is printed as shown in output. For example,

SAVE filename

means enter SAVE followed by a file name, e.g.,
SAVE DOCCONV

In messages, uppercase letters specify status or information. For example,
taskname,taskno ABORTED

*YOUR TASK IS IN HOLD. ENTER CONTINUE TO RESUME IT

Braces { }

Elements placed one under the other inside braces specify a required choice. You must
enter one of the arguments from the specified group. For example,

% counter %
startbyte

means enter the value for counter or startbyte.
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Brackets [ ]

An element inside brackets is optional. For example,
[CURR]

means the term CURR is optional.

Items placed one under the other within brackets specify you can enter one of the group
of options or none at all. For example,

base name]
progname |

means enter the base name or the program name or neither.

Items in brackets within encompassing brackets specify one item is required only when
the other item is used. For example,

TRACE [lower address [upper address] ]
means both the lower address and the upper address are optional, and the lower address
can be used alone. However, if the upper address is used, the lower address must also be
used.
Commas between multiple brackets within an encompassing set of brackets are semi-
optional; that is, they are not required unless subsequent elements are selected. For
example,

M.DFCB fcb,lfc [, [a]l,[b]1,[c1,[d]1,[e]]
could be coded as

M.DFCB FCB12,IN

or
M.DFCB FCB12,IN,,ERRAD

or

M.DF CB FCB13,0UT,,ERAD,,PCK

Horizontal Ellipsis ...
The horizontal ellipsis indicates the previous element can be repeated. For example,
name [,namel...

means one or more names separated by commas can be entered.
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Vertical Ellipsis .

The vertical ellipsis specifies directives, parameters, or instructions have been omitted.
For example,

COLLECT 1
LIST

means one or more directives have been omitted between the COLLECT and LIST
commands.

Numbers and Special Characters

In a syntax statement, any number, symbol, or special character must be entered as
shown. For example,

(value)

means enter the proper value enclosed in parentheses; e.qg., (234).

Underscore

In syntax statements, underscoring specifies the letters, numbers or characters that may
be typed by the user as an abbreviation. For example,

ACTIVATE taskname

means spell out the directive verb ACTIVATE or abbreviate it to‘ACTI.
RESET

means type RESET or RST.

In examples, all terminal input is underscored; terminal output is not. For example,
TSM > EDIT

means TSM > was written to the terminal; EDIT is typed by the user.
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CHAPTER 1
BUILDING AND MAINTAINING THE MPX-32 SYSTEM - AN OVERVIEW

MPX-32 uses system utilities such as the Volume Manager and Text Editor to provide
mechanisms for building and maintaining resident operating systems. A resident system
is configured by running the System Generator utility, SYSGEN. A tailored system is
configured by modifying the Master System Distribution Tape (SDT) and SYSGEN “‘ile
before installation. A System Debugger is supp ed that can debug a resident operating
system or resident user-developed interrupt and device handlers.

This volume provides documentation on installation from a System Distribution Tape
(SDT) and Utility Tape, SYSGEN, on-line and IOP console restart capability, the System
Debugger. the Svstem Patch facility, System Administrator Services, the Device
Initializer/Loader, the Alterable Control Store Load and Display utility, and the Volume
Formatter.

The MPX-32 operating system supports floppy disc usage. All references to the System
Distribution Tape (SDT) apply whether the distribution medium is magnetic tape or
floppy disc.

Figure 1-1 provides an overview of installation and configuration as described in
Chapters 2 through 4.
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CHAPTER 2
INSTALLING A STARTER SYSTEM

Starter systems are supplied on the Master System Distribution Tape (SDT). This chapter
descr’bes the minimum hardware configuration supported by the starter system and the
format of the Master SDT. It also includes an example of booting the starter system.

2.1 Hardware Configuration

The following hardware and logical addresses are used for installing the starter system on
a CONCEPT/32 computer:

Software Hardware
Channel Subaddress
128KW Memory
XIO Magnetic Tape XXXX XX XX
(Class F) -or-
IOP Floppy Disc JEFO 7E FO
IOP Console JEFC 7E FC
IOP Line Printer 7JEF8 7E F8
- Disc Drive (XIO) XXXX XX XX
( (Class F)
Disc Drive TExx 7E XX

User-definable addresses are indicated by x.

Only the system console is configured in the starter system. User terminals are
configured by the SYSGEN utility. Once terminals have been configured, they can be
initialized by the system module J.TINIT. The following parameters must be specified
until a terminal initialization file named LOGONFLE is created by the System
Administrator:

Wakeup Character - ?

Baud Rate - 9600

Parity - EVEN

Character Size - 7

ALIM Only - HALF DUPLEX

For details on creating a LOGONFLE file, see Chapter 10.

The following discs are supported by MPX-32 and can be used when booting from the
Master SDT:

Disc Code

1.2MB Floppy Disc - Class F Device FLOO1
40MB Moving Head Disc - Class F Device* MHO040
80MB Moving Head Disc - Class F Device* MH080
160MB Moving Head Disc - Class F Device* MH160

MPX-32, Vol. III
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Disc | Code

300MB Moving Head Disc - Class F Device* MH300
600MB Moving Head Disc - Class F Device MH600
5MB Fixed Head Disc - Class F Device* FHOO05
32MB Cartridge Module Disc - Class F Device* D032
Any Nonfloppy Disc - Class F Device* ANY

* Disc Code applies to both IOP discs and disc processors.

If a disc code is specified and a mismatch with the drive occurs, an error results. If disc
code ANY is specified with a nonfloppy disc, a mismatch error cannot occur since the
relevant operating system table entries are modified to reflect the drive.

2.2 The Master System Distribution Tape (SDT)

Figure 2-1 shows the format of the Master SDT. Table 2-1 lists the software included on
the Master SDT.

The system initialization (SYSINIT) process (see Section 2.5) distinguishes between a
Master and User SDT by the system name stored in the communications region of the
MPX-32 operating system (C.SYSTEM). Therefore, the following file names are reserved
for the system: ;

Magnetic Tape Floppy Disc
MSTR.27 FLOP.SYS
MSTR.75
MSTR.87

MSTR.75 is a null file included for compatibility purposes only.

When MSTR.27 or MSTR.87 is detected by SYSINIT, the processing of the system images
for a master SDT boot is performed. Therefore, these files should not be modified.

Following the system images are a group of saved files. These files include all essential
load modules to support a fully operational MPX-32 system. Also included are the object
files required to SYSGEN an MPX-32 system tailored to individual hardware and software
requirements.

2.2.1 Magnetic Tape

The format of the magnetic tape Master SDT is similiar to the User SDT. Both contain a
tape boot loader followed by an MPX-32 image. The master tape, however, contains
three MPX-32 images instead of one (one null image for the 32/7x computers, one image
for the 32/27 computer, and one image for the 32/67, 32/87, and 32/97 computers). When
building the Master SDT, the Volume Manager sets a flag enabling the tape boot loader to
recognize a master boot and skip to the proper image for the appropriate CPU.

2.2.2 Floppy Disc

The format of the floppy disc Master SDT is the same as the User SDT. It contains a
boot loader followed by the MPX-32 image. When building the Master SDT, the Volume
Manager sets a flag enabling the boot loader to recognize a master boot for the CPU.,

» MPX-32, Vol. III
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Table 2-1
Deliverable Software for MPX-32 (Page 1 of 4)

OPERATING SYSTEM MODULES
The following modules are memory resident:

Source Object Callable
File Name File Name Name Description

SH.ACBA OH.ACBA  H.ACBA Vector Processor SVC

SH.ALOC OH.ALOC H.ALOC  Resource Allocation (Compatible Interface)

SH.BKDM OH.BKDM  H.BKDM  Blocked Data Management Module

SH.DBUG1 OH.DBUG1 H.DBUG1 Mapped Portion of System Debugger (for resident 0.S.)
SH.DBUG2 OH.DBUG2 H.DBUG2 Unmapped portion of System Debugger (for resident 0.5.)*
SH.OMPMT  OH.DMPMT H.DMPMT Stand-alone Dump Writer

SH.EXEC OH.EXEC  H.EXEC Executive (CPU Scheduler)

SH.EXEC2 OH.EXEC2 H.EXEC2 Optional Executive (CPU Scheduler)

SH.FISE OH.FISE H.FISE File System (Compatible Interface)
SH.IOCS OH.IOCS H.IOCS Input/Output Control System
SH.MDT OH.MDT H.MDT Rapid File Access Module

SH.MEMM OH.MEMM  H.MEMM  Memory Management Module
SH.MEMM2 OH.MEMM2 H.MEMM2 Optional Memory Management Module
SH.MONS OH.MONS  H.MONS Monitor Services (Compatible Interface)
SH.MVMT OH.MVMT  H.MVMT  Multivolume Magnetic Tape Management
SH.REMM OH.REMM  H.REMM  Resource Management Madule
SH.REXS OH.REXS H.REXS Resident Executive Services

SH.SINIT OH.SINIT H.SINIT System Initializer ’

SH.SWAPR OH.SWAPR H.SWAPR Swapper (Resident)

SH.TAMM OH.TAMM H.TAMM  Task Management Module

SH.TSM OH.TSM H.TSM Terminal Service Manager

SH.VOMM OH.VOMM  H.VOMM  Volume Management Module

* Remains physically memory resident but is not included in logical address space as part of the system map.

(' ‘ INTERRUPT AND TRAP HANDLERS
. The following routines are memory resident:
Source Object Callable
File Name File Name Name Description

SH.CALM OH.CALM H.CALM  Optional Calm Replacement SVC Trap Processor

SH.CPU OH.CPU H.CPU IPU To CPU Trap Processor (IPU Task Scheduler)
SH.CPU2 OH.CPU2 H.CPU2 Optional IPU to CPU Trap Processor (IPU Task Scheduler)
SH.ICP OH.ICP H.ICP Indirectly Connected Interrupt Program

SH.IP0O OH.IP0O H.IP0O Power Fail Trap Processor

SH.IP02 OH.IP02 H.IP02 Memory Parity Trap Processor

SH.IP03 OH.IPO3 H.IPO3 Nonpresent Memory Trap Processor

SH.IP04 OH.IP04 H.IP0O4 Undefined Instruction Trap Processor

SH.IPO5 OH.IPOS H.IP05 Privilege Violation Trap Processor

SH.IP06 OH.IP06 H.IP06 SVC Trap Processor

SH.IPO7 OH.IP07 H.IPO7 Machine Check Trap Processor

SH.IP08 OH.IP08 H.IPO8 System Check Trap Processor

SH.IP09 OH.IP09 H.IP0O9 MAP Fault Trap Processor

SH.IPOC OH.IPOC H.IPOC Address Specification Trap Processor (32/27, 32/87, 32/97)
SH.IPOF OH.IPOF H.IPOF Arithmetic Exception Trap Processor

SH.IP10 OH.IP10 H.IP10 Cache Memory Parity Error Trap Processor
SH.IP13 OH.IP13 H.IP13 Attention Interrupt Processor

SH.IPAS OH.IPAS H.IPAS System Auto-start Trap Processor

SH.IPCL OH.IPCL H.IPCL Real-time Cluck Interrupt Processor

SH.IPHT OH.IPHT H.IPHT CPU Halt Trap Handler

SH.IPIT OH.IPIT H.IPIT Interval Timer Interrupt Processor

SH.IPU OH.IPU H.IPU IPU Executive Trap Processor

SH.IPUAS OH.IPUAS  H.IPUAS  IPU Power Up Auto Start Trap Processor
SH.IPUIT OH.IPUIT H.IPUIT IPU Accounting Interval Timer Processor
SH.IPVP OH.IPVP H.IPVP Vector Processor Interrupt Handler
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Table 2-1

Deliverable Software for MPX-32 (Page 2 of 4)

ALIM (ASYNC) - GPMC

BLIM (BI-SYNC) - GPMC
Calm Emulation Trap Handling
Card Reader/Punch - GPMC
IOP Console Terminal

I0P 8-Line ASYNC (Full duplex support)

Generic High Speed Data (HSD)
XIO Channel Interrupt Fielder

SLIM (Synchronous) - GPMC
XIO Common Subroutines

Dismount ANSI Labeled Tape Utility
Mount ANSI Labeled Tape Utility
Display ANSI Labeled Tape Utility
ANSI Labeled Tape Processing Task
Auto Disc Geometry Subroutine *

Log ANSI Labeled Tape Utility

COMPRESS Object Module Concatenation Utility

Compressed File Read Subroutine

Write Control Storage (WCS) Initializer

Auto Date and Time Update for Mounted Volumes
MPX-32 Abort Code Module

Individual Error Files for all unbundled products
Format Floppy Formatter Program

Read Subroutine for Key and Project

Label ANSI Tape Utility

Memory Disc Restore Task
Memory Disc Save Task
MDT Initialization Task
System Mount Service
Operator Communications
Project Accounting Utility

Output Spooling Executive

Input Spooling - Files
Input Spooling - Devices

Nonresident Swapper

Terminal Definition Initialization Task
Set Terminal Type Utility

Terminal Service Monitor

Dual Port Unlock Utility

Volume Formatter PRE File

Volume Manager PRE File

DEVICE HANDLERS
The following handlers are memory resident:
Source Object Load
File Name File Name Module Description
SH.ASMP OH.ASMP H.ASMP
SH.BSMP OH.BSMP H.BSMP
SH.CALM OH.CALM  H.CALM
SH.CPMP OH.CPMP  H.CPMP
SH.CTXIO OH.CTXIO H.CTXIO
SH.DCXIO OH.DCXIO H.DCXIO XIO Disc Handler
SH.F8XIO OH.F8XIO H.F8XIO
SH.GPMCS OH.GPMCS H.GPMCS GPMC Subroutines
SH.HSDG OH.HSDG H.HSDG
SH.IF XIO OH.IFXIO H.IF XIO
SH.LPXIO OH.LPXIO H.LPXIO XIO Line Printer
SH.MDXIO OH.MDXIO H.MDXIO XIO Memory Disc
SH.MTXIO OH.MTXIO H.MTXIO XIO Magnetic Tape
SH.MUX0 OH.MUX0  H.MUXO0D GPMC Multiplexor
SH.NUXIO OH.NUXIO H.NUXIO  XIO Null Device
SH.SLMP OH.SLMP H.SLMP
SH.XIOS OH.XIOS H.XIOS
NONRESIDENT ROUTINES
Source Object Load
File Name File Name  Module Description
SJ.ACCNT 0J.ACCNT J.ACCNT  Accounting Utility
SJ.ADMNT OJ.ADMNT ADMQUNT
SJLAAMOUNT  OJ.AMOUNT AMOUNT
SJ.ASTAT 0J.ASTAT  ASTAT
SJ.ATAPE 0J.ATAPE J.ATAPE
SJ.AUTO 0J.AUTO N/A
SJ.AVOL1 0J.AVOLL
SJ.AVOL2 OJ.AVOL2> AVOLM
5J.COMP1 0J.COMP1
SJ.DECMP  OJ.DECMP N/A
SJ.DEVL 0J.DEVL DEVINITL
SJ.DTSAVE 0J.DTSAVE J.DTSAVE
SJ.ERR 0J.ERR M.ERR
SJ.xx.ER 0J.xx.ER xx.ER
SJ.FORMF 0OJ.FORMF  JFORMF
SJ.FREAD OJ.FREAD N/A
SJINIT OJ.INIT JJINIT System Initializer
SJ.KEY OJ.KEY KEY M.Key File Editor
SJ.LABEL OJ.LABEL J.LABEL
SJ.LIST OJ.LIST LIST List File Utility
SJ.MDREST 0OJ.MDREST J.MDREST
SJ.MDSAVE 0J.MDSAVE J.MDSAVE
SJ.MDTI 0J.MDTI J.MDTI
SJ.MOUNT 0OJ.MOUNT J.MOUNT
$J.0PCOM 0J.0PCOM 0OPCOM
SJ.PROJ 0J.PROJ J.PRICT
SJ.REST 0OJ.REST RESTART On-line Restart
SJ.SOEX 0J.SOEX J.SOEX
5J.50UT 0J.50UT J.S0UT Output Spooler
S$J.SSIN 0J.SSIN J.SSIN1
SJ.SSIN 0J.SSIN J.SSIN2
SJ.SWAPR1 0OJ.SWAPRL
SJ.SWAPR2 OJ.SWAPR2>J'SWAPR
SJ.TDEFI 0J.TDEFI J.TDEF1
SJ.TINIT OJ.TINIT J.TINIT Terminal Initializer
SJ.TSET OJ.TSET J.TSET
SJ.TSM 0J.TSM J.TSM
SJ.UNLCK OJ.UNLCK  J.UNLOCK
SJ.VFMT 0J.VFMT J.VFMT Volume Formatter
SJ.VFPRE N/A N/A
SJ.VvOoLM 0J.voLM VOLMGR  Volume Manager
SJ.VMPRE N/A N/A
2-4
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-~ Table 2-1
( Deliverable Software for MPX-32 (Page 3 of 4)

The following are SYSGEN load module companents:

Source Object
File Name File Name Description

SJ.FMT10 0J.FMT10  Sysgen Formatter
5J.0BUTL 0J.0BUTL Object Processor
SJ.PSCAN 0OJ.SCAN Sysgen Scanner
5J.SDBUG 0J.SDBUG  Sysgen Debugger
SJ.SEXEC 0J.SEXEC  Executive (Root Segment)
SJ.SGINI 0J.5GINI Initialization Overlay
5J.S5PHO1 0J.SPHO0O1  Phase 1

5J.5PH02 0J.SPHO2 ©  Phase 2

5J.5PH03 0J.SPH03  Phase 3

$J.5PH04 0J.SPHO4  Phase 4

SJ.SSCAN 0J.SSCAN  Keyword Scanner
SJ.STACK 0J.STACK  Sysgen Stack
$J.5TBLS 0J.STBLS  Device Type Table

The following are SYSGEN files:

File Name Description
MSTR.27 System Image File for 32/27 Master
MSTR.27S System Symbol Table File for 32/27 Master
DIR.27 Directive File for 32/27 Master
DIR.27F Directive File for 32/27 Floppy Master
MSTR.87 System Image File for 32/67, 32/87 or 32/97 Master
MSTR.87S System Symbol Table File for 32/67, 32/87, or 32/97 Master
DIR.87 Directive File for 32/67, 32/87, or 32/97 Master
MSTR.75 Dummy 7x System Image
DIR.87F Directive File for 32/67,32/87, or 32/97 Floppy Master
0OH.32 Compressed System Object
o OH.32 E Extended Compressed System Object

( 5G.32 Sample SYSGEN Macro/Directives
JH.32 COMPRESS Input Directives
JH.32E Extended COMPRESS Input Directives

The following are macro library files:

File Name Description

M.MACLIB MPX/RTM Macro Library

M.MPXMAC ‘ MPX-32 Macro Library

SM.MPXMC Source used to load M\MPXMAC (MPX-32 macros)

SM.RTMMC Source used to load M.MACLIB (RTM compatible macro library)

The following are subroutine library files. These files are null until subroutines are inserted into the library.

File Name Description
MPXDIR MPX-32 System Subroutine Directory
MPXLIB MPX-32 System Subroutine Library

The following are extended MPX-32 Modules (used with OH.32 E):

OH.MEMM Extended H.MEMM
OH.REMM Extended H.REMM
OH.REXS Extended H.REXS

OH.TAMM Extended H.TAMM
OH.VOMM Extended H.VOMM

The following are PRE files:

File Name Description

MPX EXT PRE File for assembly of Extended MPX-32 modules
MPX_NON PRE File for assembly of Nonextended MPX-32 modules
MPXPRE Default PRE File for macro assembler

(~~ . 53227 32/27 PRE File
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Table 2-1
Deliverable Software for MPX-32 (Page 4 of 4)

The following are Job Control Language (JCL) files:

File Name

JJ.A.NON
JJ.A.RS1
JJ.A.RS2
JJ.A.RS3
JJ.AVOL
JJ.A.SGN
JJ.A.SWP
JJ.A.TDI
JJ.B.LIB
JJ.B.MAC
JJ.COMPR
JJ.F.27
JJ.F.87
JJ.INDER
JJ.M.ERR
JJIMSTR
JJ.XX.ERR
FLOPSDT
MSTRSDT
MSTRSRCE

2-6

Description

JCL to assemble/catalog nonresident modules

JCL to assemble resident modules (Services/Processors)

JCL to assemble resident modules (Interrupts/Traps)

JCL to assemble resident modules (Device Handlers)

JCL to assemble/catalog VOLMGR

JCL to assemble/catalog SYSGEN

JCL to create swapper load module (J.SWAPR)

JCL to assembly/catalog J.TDEFI

JCL to create/build the null MPXLIB/MPXDIR

JCL to create/build macro libraries M.MPXMAC, M.MACLIB
JCL to create/load COMPRESSed files Object Module

JCL to create 32/27 Floppy Master Image

JCL to create 32/67, 32/87, 32/97 Floppy Master Image

JCL to assemble/catalog all individual SJ.xx.ERR files

JCL to assemble/catalog M.ERR (MPX-32 Release 3.x Aborts)
JCL to create Master System Images

JCL to assemble/catalog SJ.xx.ER (User Aborts)

JCL to generate an SDT on floppy

JCL to build the Master SDT

JCL to build the Master Source Tape

Installing a Starter System
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2.2.3 Utility Tape

The utilities are contained on a separate tape, as an unbundled product, as shown in
Figure 2-1. After the SDT has been restored, restore the desired utilities before exiting

the Volume Manager.

MAGNETIC TAPE

FLOPPY DISC

BOOT LOADER

BOOT LOADER

MPX-32
IMAGE 1

MPX-32
IMAGE 1

EOF

EOF

MPX-32
IMAGE 2

J.VFMT

EOF

EOF

MPX-32
IMAGE 3

EOF

J.MOUNT
J.SWAPR
VOLMGR

J.VFMT

EOF

EOF

EOF

J.MOUNT
J.SWAPR
VOLMGR

SEPARATE
UTILITY FLOPPY

EOF

MASTER SDT
SAVED FILES
ON SEPARATE
FLOPPY DISCS

EOF

MASTER SDT
SAVED FILES

SEPARATE UTILITY
TAPE

*DOUBLE EOF REQUIRED BY VOLMGR

850257
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23 Booting a System from the Master SDT

Mount the Master System Distribution Tape (SDT) on the tape drive. Turn on the drive
and its controller.

Mount an initialized disc pack on the disc drive to be the system volume disc. Turn on
the drive. Initialized refers to hardware initialization of the media and not to the
software process of formatting a volume for use by the operating system. If the volume
to be used is not initialized, the Media Verification Program must be run to verify sector
addresses and ensure the quality of the pack surfaces. Refer to the following
documentation in the CONCEPT/32 Diagnostic Facility Peripheral Descriptions manual:

IOP Media Verification Disc Controller Program
IOP Disc Controller Diagnostic
RPU Disc Processor Media Verification Program
RPU Disc Processor Diagnostic

e o o o

If an IOP is to be configured, it must be assigned to channel X'7E'.

To boot a CONCEPT/32 computer, on the system console:

Enter Panel Mode by typing: aEP

System Response: /!

Halt the System by typing: //HALT

System Response: //

Reset the System by typing: /IRST

System Response: /]

Load the System by typing: //1PL=address of tape unit or floppy disc

The boot loader on the Master SDT begins execution. It selects and loads the proper
system image for the CPU to be used, and passes control to SYSINIT, the system
initialization program. The following prompts are displayed on the system console. See
numbered comments on the following page for explanation.
1. >>
2. MPX-32 MASTER SDT FOR 32/XX SERIES COMPUTERS
3. PLEASE ENTER THE 4 CHAR. DEVICE.....
LOGICAL ADDRESS:

4. IS THIS AN IOP OR AN XIO DISC CONTROLLER? (REPLY I OR X):

MEMORY INITIALIZATION STARTED....ce..

MEMORY INITIALIZATION COMPLETE.......
5. ENTER DATE AND TIME:

TASK LOADING FROM TAPE STARTED.....

MPX-32, Vol. III
2-8 . Installing a Starter System Reference Manual



C

6. FMT>
7. ENTER SYSTEM VOLUME CHANNEL AND SUBADDRESS:
8. ENTER SWAP VOLUME CHANNEL AND SUBADDRESS
(OR < CR > IF SYSTEM VOLUME):
9. VoL >
10. INITIALIZATION COMPLETE
TERMINAL SETUP COMPLETE
INITIALIZATION COMPLETE
M.ALOC1 DENIAL, NO LOGON FILE, DEFAULT USED
TERMINAL SETUP COMPLETE
11. PRESS ATTENTION FOR TSM
Comments:
1. This prompt is displayed if the system debugger is configured in the system. Enter
TE to continue normal system operation. When upgrading to a new release of MPX-
32, terminal initialization is inhibited at this point by responding to the system
debugger as follows:
>> CM 780, 10000000
>>TE
This sets control switch three.
2. XX is 27 for a 32/27, 67 for a 32/67, 87 for a 32/87 or 97 for a 32/97.
3. Enter the channel and subaddress of the desired drive (for example, 0800) as the
logical address.
4.  Enter the appropriate response for this disc prompt.
5. Enter the date and time using the following syntax:

date,hh:mn:ss [, [D] [,TZ=num] ]

date is the current date in one of the following formats:

mm/dd/yy
dd-mm-yy
ddmmmyy

where mm is the two-digit decimal month, dd is the two-digit decimal
day, yy is the two-digit decimal year, and mmm is the three ASCII
character month abbreviation.

hh is the two-digit decimal hour (24 hour time)

mn is the two-digit decimal minute

ss is the two-digit decimal second

D indicates daylight savings time. Specifying this field causes the

internally stored binary time to be adjusted by one hour.
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TZ=num allows the internal binary time to be biased by num hours. The
value of num can be positive or negative. This field allows file
times to be kept according to a given standard while the
displayed time (see OPCOM TIME directive) is the correct
local time.

Examples:

06/16/81,08:45:00
14-06-81,13:00:00
03NOV81,09:25:00
08/29/81,10:33,D
15-04-81,19:15:00,D,TZ=-3
05MAY81,16:15,,TZ=10

6. This is the Volume Formatter prompt. The Volume Formatter builds the on-disc
structures required by the MPX-32 system.

If installing MPX-32 for the first time, follow item A. If upgrading MPX-32, follow
item B.

A. The minimum response required at this prompt is:

FMT > FORMAT DEVICE=devmnc VOLUME=volname

devmnc is a six-character device mnemonic (two-character device
code, two-digit hexadecimal channel number, two-digit
hexadecimal device subaddress); for example, DM0800 or
DF0801.

volname isa l-to lg-character volume name. Valid characters are A
through Z, 0 to 9, dot (.) and underscore ().

If desired, other format command parameters may also be included on the
command line, for example, ACCESS=, CONFIRM=, MAXRES=. Exit the
Volume Formatter and proceed to step 7.

B. Do not reformat the volume at this point. Enter the following to the Volume
Formatter prompt.

FMT> REPLACE DEVICE=devmne VOLUME=volname

devmnc is a six character device mnemonic
volname is the 1- to 16-character name of the system volume

This causes the master image on the Master SDT to be the new default
image. Exit the Volume Formatter. :

7. Reenter the two-character channel number and two-character subaddress that was
entered in step (6); for example, 0800 or 0801.

MPX-32, Vol. Il
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10.

11.

If the SYSTEM volume is the swap volume, enter a carriage return. If a different
volume is to be the swap volume, enter the two-digit hexadecimal channel number
and two-digit device subaddress of the desired volume; for example, 0802. The
swap volume is the volume where disc space will be reserved for swapping eligible
tasks during periods of heavy system activity. For more details on task swapping,
see MPX-32 Reference Manual Volume 1, Chapter 2.

This is the Volume Manager prompt. When installing MPX-32 for the first time, a
system directory must be created before files on the SDT can be restored. Only the
system directory is required. OBJECT, SOURCE, and DEMO are optional and do
not have to be created.

When installing or upgrading MPX-32 with floppy discs, only the system image is on
the boot floppy, all saved files are on additional discs.

The minimum response required at the Volume Manager prompt is:

VOL > CREATE D SYSTEM ENTRIES=xx

If desired, other parameters such as ENTRIES=, OWNER=, PROJECTGROUP=,
ACCESS= may also be included on the directive line.

Saved files on the Master SDT can now be restored. Each RESTORE directive
processes one save image. Repeat this command until all desired saved files on the
SDT have been restored. Mount any unbundled software tapes on the tape drive and
restore in the same manner. After all desired saved files are restored, type EXIT to
exit the Volume Manager.

VOL > RESTORE VOLUME=SYSTEM

.

VOL > EXIT

If using floppy discs, only the system image is on the boot floppy. Saved files and
utilities are on additional floppy discs.

If J.TINIT is restored from the Master SDT, one of these initialization messages are

displayed. @ The one that is displayed depends on whether the system file, .
LOGONFLE , exists on the currently mounted system volume. See Chapter 10 of

this volume for details on how to build LOGONFLE.

The system is now fully operational. Upon entering @@A for attention, a prompt is
issued to enter a one- to eight-character logon owner name and a one- to eight-
character logon key. The following characters cannot be used in owner names or
keys: blanks, commas, semicolons, equal signs, line feeds, dollar signs, exclamation
points, percent signs, and left or right parentheses. After entering a valid owner
name and key, the TSM prompt is displayed and any valid TSM directive can be
entered.

Note: If the system does not install as described, check the hardware/firmware revisions
of the system and contact the Gould CSD Field Representative.
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23.1 Control Switches o

While rebooting the system, various initialization processes can be inhibited or enabled
by setting the appropriate control switches. The assignment of the 13 switches is:
Switch Function if set
0 Inhibits volume clean-up by J.JMOUNT
1 SYSINIT enters the system debugger before processing patches
2 Inhibits patch processing. See Chapter 9, Section 9.3.
3 Inhibits terminal initialization
4 Inhibits accounting functions including the M.KEY, M.PRJICT,
M.ACCNT, and M.ERR files
5 Inhibits processing of the sequential task activation table at
IPL time
6 If J.JMOUNT encounters an invalid resource descriptor due to
an invalid resource descriptor type field or space definition, it
branches and links to the system debugger (if present) with
register 2 pointing to the resource descriptor.
7 J.MOUNT prereads the file space bit map (SMAP) or the
resource descriptor allocation bit map (DMAP). J.MOUNT will -
not perform file overlap protection. S
8 Delete spoo'led output files instead of resubmitting them for
processing
9 Inhibits activating LOADACS during IPL or RESTART
operations
10 Enables faster memory initialization by checking only one
location per map block to determine if that map block is
present. It is not recommended that this switch be set on the
first IPL after power up.
11-12 Reserved
The control switches can be accessed by the IOP console. The proper time to set the
switches is while the system is waiting for the date and time to be entered. To set, for
example, switch 0, the following must be entered:
ENTER DATE AND TIME: @@P
//CS=80000000 Initialization Inhibited
//@ac
<CR>
INVALID DATE FORMAT=MM/DD/XX
ENTER DATE AND TIME: s
A

MPX-32, Vol. 111
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During power up, control switches are prezeroed if the proper firmware revision level has
been installed. Power up without prezeroing can cause unexpected system responses due
to incorrect control settings.

All control switch settings are preserved during system reboots not involving system
power up (i.e., on-line restart and IPL).

2.4 Philosophy of Bootstrapping

The SDT process attempts to eliminate as much stand alone I/O from the startup code as
possible due to the difficulty in maintaining stand alone capability for a number of
different types of controllers. This philosophy is reflected in the operation of the system
initialization program SYSINIT. For further details on SYSINIT, see Section 2.5.

Because there may be no information on the disc at IPL time, tasks cannot be activated
from the disc. Therefore, the four needed tasks (Volume Formatter, Mount, J.SWAPR,
and Volume Manager) are supplied in load module format on the Master SDT. SYSINIT
performs tape activations on these four load modules to allow the System Builder to:

. Format the disc and build a bootable operating system (Volume Formatter)
. Mount the system volume (Mount)
. Activate the swapper (J.SWAPR)

Restore the files needed from the Master SDT and the Utility tape to make the system
function (Volume Manager).

2.5 The System Builder

Following the operating system in memory is a two part module called SYSINIT. This
module is included by SYSGEN and is responsible for initializing the MPX-32
environment. The first part, Phase I, runs stand alone. That is, MPX-32 is not yet
functioning. Phase I loads the CPU scratchpad, enables interrupt levels, resets 1/0O
channels, and performs any other cleanup operations required. It then sets up Phase Il to
run as an MPX-32 task. When Phase I enables interrupts, a clock interrupt occurs and
causes Phase II to begin execution as a task. Phase II activates the Volume Formatter,
allowing the new volume to be formatted. Next, the volume mount service is activated
and mounts the system volume. After the system volume is mounted, J.SWAPR is
activated. After this, the Volume Manager is run. This utility restores any files that are
required for system operation. These files must include all key load modules and may
also include any desired files. When Phase II completes, the system is fully initialized
and must be opened for user access. Phase II accomplishes this by activating J.INIT,
J.TINIT and J.TSM.

Because there may be no information on the disc at IPL time, activations are made from
the SDT, causing backward and forward movement of the tape.

The user interaction for the above procedure on a Master SDT is described in Section 2.3.

The user interaction for the above procedure on a User SDT is described in Chapter 4.
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2.6 Operating Under the Starter System

The MPX-32 system is both disc and memory resident. TSM can be entered by entering
@@A then the system owner name and no key. Valid owner names are created by the
KEY utility.

2.7 Restoring Utility Processors, Libraries, and Other Files

The Volume Formatter (J.VFMT) and Volume Manager (VOLMGR) utilities are supplied on
the Master SDT. All other utilities such as the Text Editor, Macro Assembler, and Media
are an unbundled product. After all required files have been restored from the Master
SDT, all desired unbundled software must be restored.

Load modules on the tapes are saved by using Volume Manager SAVE directives and can
be restored from the tapes by using Volume Manager RESTORE directives. Each save
directive allows up to 48 entries. An End-of-File (EOF) is written after each group
saved.

When restoring files, use a restore directive for each group. Initially, all files should be
restored from the Master SDT and the Utility tape using the Volume Manager RESTORE
VOLUME directive. In subsequent interactions, selective restore capabilities of the
Volume Manager can be used for system installation and maintenance.

The number of groups of files saved on the tapes can vary, and an equivalent number of
restore directives are required to install them. A listing is provided with the Master SDT
showing the groups in which the files were saved. Before continuing, check the listing.
Restore all groups of libraries, system files, and utilities (one restore directive per group)
using the listing as a guide.

MPX-32, Vol. III
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2.8 Example First Use of Master SDT on User System

//HALT

//IRST

//1PL=1000 (if magnetic tape)

/IPL=7EFO (if floppy disc)
>TE

MPX-32 MASTER SDT FOR 32/87 SERIES COMPUTERS
PLEASE ENTER THE 4 CHAR. DEVICE.....
LOGICAL ADDRESS: 0800
IS THIS AN IOP OR AN XIO DISC CONTROLLER: (REPLY I OR X): X
MEMORY INITIALIZATION STARTED.....
MEMORY INITIALIZATION COMPLETE.....
ENTER DATE AND TIME: 04/23/81,13:30
TASK LOADING FROM TAPE STARTED
FMT > FORMAT DEVICE=DM0800 VOLUME=JONES MAXRES=3000
ENTER SYSTEM VOLUME CHANNEL AND SUBADDRESS: 0800
VOL > CREATE D SYSTEM ENTR=1000
VOL > RESTORE VOLUME=SYSTEM

VOL > EXIT

ENTER SWAP VOLUME CHANNEL AND SUBADDRESS
(OR < CR > IF SYSTEM VOLUME): <CR>

TERMINAL INITIALIZATION COMPLETE

TERMINAL SETUP COMPLETE

PRESS ATTENTION FOR TSM

MPX-32, Vol. III
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CHAPTER 3
BUILDING AND TESTING A USER-CONFIGURED SYSTEM

This chapter describes how to SYSGEN and test a resident system geared to a specific
installation. Once the starter system has been installed, modifications can be made to
the input files used by the System Generation utility, SYSGEN, to configure a tailored
system. The modified data is saved to tape. This tape then becomes the user SDT. The
SYSGEN utility is described in Chapter 7. This chapter establishes SYSGEN in the cycle
of building an MPX-32 system.

3.1 Building the SYSGEN Input Files
3.1.1 Building the Directive Input File

The directive input file for SYSGEN determines the configuration of the system. The
input file specifies such items as: hardware to support, interrupts to connect, and
devices to use for spooled system I/O. File SG.32, provided on the Master SDT, can be
used as a model or as a working base for preparing a SYSGEN directive file for the
CONCEPT/32. Either edit this file or build a directive input file from scratch using the
Text Editor. The resulting file must be uncompressed.

The system debugger, DEBUG, can be included in the resident system by specifying a
SYSGEN PROGRAM or USERPROG directive. This is recommended, particularly in an
initial system. The system debugger adds approximately 300W to the size of the resident
system. See Chapter 8 of this volume for further details on the system debugger.

The size of the target system image can be reduced by one 2KW map block by removing
compatibility mode system modules H.ALOC, H.FISE, H.MONS, and H.CALM using the
SYSGEN NOCMS directive. Because the system image end address is map block bounded,
and the compatibility mode system modules total less than one map block, the size of the
system image may not be affected if the compatibility mode modules are removed.

3.1.2 Building the Object Input File

Using the directive input file, SYSGEN determines which system modules, user modules,
interrupt handlers, and trap handlers are needed to build the target system. SYSGEN
reads the object code for these modules and handlers from the object input file. An
object input file, OH.32, for the CONCEPT/32 is provided on the Master SDT.

User object modules can be added to the object input file. The names of these modules
are added to the file JH.32 supplied on the master SDT. The file is then compressed
using the COMPRESS task. This task is described in the next section.
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3.1.3 The COMPRESS Task )

The COMPRESS task builds a file containing any number of object files. Its input file (k/
must contain the ASCII names, one per record/line, of the object modules to copy to the

output file. The logical file code for input to COMPRESS is IN. The default assignment

of IN is to the system file JH.32. The logical file code for output from COMPRESS is

OT. The default assignment of OT is to the system file OH.32.

COMPRESS writes a control stream naming the files copied and lists the number of
records each contains. It also reports any allocation or read errors.
Syntax:

COMPRESS

The provided object input file used by SYSGEN is created using the COMPRESS task.
The COMPRESS input file for the SYSGEN object input file is included on the Master
SDT and can be a model or a working base for modifying the SYSGEN object input file.

Proper execution of the COMPRESS task depends on the order of the following modules
in the input file:

. H.IP06 must be specified before H.CALM is specified. )

. H.JIOCS must be specified before HLMVMT or H.BKDM is specified.

. H.XIOS must be specified before H.IFXIO is specified.

. H.JIFXIO must be specified before H.??XIO is specified, where ?? are any valid ASCII
characters.

. H.MUXO0O must be specified before H.??MP is specified, where ?? are any valid ASCII \
characters.

. H.SWAPR must be specified before H.SINIT is specified. H.SWAPR and H.SINIT must
be the last two names in the input file, if the system debugger is not to be configured
in the system image. When the system debugger is specified (USERPROG=DEBUG)
the unmapped portion, H.DBUG2, must be the last name in the input file immediately
following H.SINIT. The mapped portion of the system debugger, H.DBUG1, can be
positioned anywhere in the input file before H.SWAPR.

H.IOCS, H.IFXIO, and H.MUXO0 are only specified one time in the input file.

COMPRESS OT Assignment/

COMPRESS IN Assignment SYSGEN OBJ Assignment
JH.32 , OH.32
('\
_
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Example: TSM > ASSIGN IN TO JH.32 BLOCKED=Y
TSM > ASSIGN OT TO 0OH.32 BLOCKED=Y
TSM > ASSIGN LO TO LFC=UT
TSM > COMPRESS
COPIED - 2 RECORDS FROM PATH pathname
COPIED - 2 RECORDS FROM PATH pathname

.

TSM >
pathname is the name of the file from which the records were copied.

If a complete pathname is specified in the COMPRESS input file, the complete pathname
is displayed. If only a file name is specified in the COMPRESS input file and the file is
found on the current working volume and directory, only the file name is displayed. If
only a file name is specified in the COMPRESS input file and the file is not found on the
current working volume and directory, the system volume and directory are searched; if
the file is found, the complete pathname is displayed. If a file name specified in the
COMPRESS input file cannot be found, a message is displayed and the COMPRESS task
continues execution.

3.2 Running SYSGEN

Interactive and batch access, required and default assignments, and other aspects of
running SYSGEN are covered in Chapter 7. One simple path for configuring a system is
described in this section.

The logical file code (LFC) for a SYSGEN directive file is DIR. A modified version of
SG.32 can be assigned to DIR. The object input file, OH.32, can be assigned to OBJ,
which is the logical file code for the SYSGEN object input file. A TSM ASSIGN directive
can assign the input files as shown below.

TSM > ASSIGN 0OBJ TO OH.32 BLOCKED=Y
TSM > ASSIGN DIR TO 5G.32 BLOCKED=Y
TSM > SYSGEN

Alternatively, a job file can run SYSGEN in the batch mode with the above file
assignments.

The SYSGEN output file that contains the resident operating system is specified with the
SYSTEM directive in the SYSGEN directives file. The output file is created
automatically by SYSGEN. File space for the output file need not be created before
running SYSGEN. The file name used with the system directive is also the name to use
as the system load file when building an SDT by using the RESTART directive.

3.3 Testing a SYSGENed System

After the tailored system is configured, it can be tested using the RESTART directive.
Initially, any owner can use this directive. The M.KEY file can prohibit the use of
RESTART by any owner name. :

MPX-32, Vol. III Building and Testiﬁg a
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During initial installation, the RESTART directive can be used for a one-shot on-line test
of the new system before a tailored SDT is created. The system console is the only
interactive device configured at this time.

A new system should not be tested while terminals are configured and activities are in
progress. Use of the RESTART directive from the console under these conditions is
described in the On-line Restart chapter.
The RESTART directive is issued to TSM:

TSM > $RESTART sysfile

Sysfile is the name of the file specified with the SYSGEN SYSTEM directive. The
SYSGENed configuration of the resident operating system will be booted from that disc
file.

The RESTART command with no system file specified or IPL from the IOP console (see
Chapter 5) causes the default system, in this case, the starter system, to return as the
working resident system. System configuration development can continue by the editor,
SYSGEN, and one-shot RESTART as needed. Figure 3-1 shows an overview of the on-line
RESTART and test process.

3.4 Terminal Initialization and System Protection
Chapter 10 of this volume describes how to initialize terminals on MPX-32 and how to
build an MKEY file to provide authorized owners access to the system and implement

privileges by owner.

The RESTART process initializes terminals and puts MKEY privileges into effect if
terminal initialization and M.KEY files have been established.

Building and Testing a MPX-32, Vol. HII
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CHAPTER 4

INSTALLING A USER-CONFIGURED SYSTEM

Once a configured system is tested and ready to install in place of the starter system,
the Volume Manager builds a user System Distribution Tape (SDT).

4.1 Creating a User System Distribution Tape (SDT)

The user SDT is created by the Volume Manager and is similar to the Master SDT.

Following the desired system image are four essential load modules that must be
configured:

. Volume Formatter (J.VFMT)
. System Mount (J.MOUNT)

. Swapper (J.SWAPR)

. Volume Manager (VOLMGR)

These load modules are automatically activated from the SDT, but they are not restored
to the disc since directory information has not been retained about them. Therefore,
these four modules must be restored to disc before they can be saved onto the user
SDT. These load modules must appear in this order for the system to be built properly.
Figure 4-1 shows the layout of a user SDT.

Following the system image and essential load modules, another group of files required
for system operation must be saved: OPCOM, J.INIT, and J.TSM. These files must also
be restored to disc when the VOLMGR program is activated. The minimum required
modules to restore and save are: OPCOM, VOLMGR, J.INIT, J.MOUNT, J.TSM, and
J.SWAPR.

The recommended set of load modules for an SDT is: VOLMGR, J.MOUNT, J.VFMT,
OPCOM, J.INIT, J.TSM, J.SOUT, J.SSIN1, J.SSIN2, J.TINIT, J.SOEX, and EDIT.

As boot programs cannot process multivolume headers, a user SDT should not be created
on multivolume tape.

4.2 SDT Directive

The Volume Manager SDT directive generates a bootable System Distribution Tape to

logical file code 'TAP'. A loader is written, followed by the desired system image and
the three key load modules.

Syntax:
SDT [PATH=] sysfile
sysfile is the name of the file containing the desired resident operating system

image. This name is the same as the name supplied in the SYSGEN SYSTEM
directive. The four load modules J.VFMT, J.SWAPR, J.MOUNT, VOLMGR
are automatically implied by the SDT directive and must not be specified.

MPX-32, Vol. III
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Figure 4-1. User System Distribution Tape Format

MPX-32, Vol. III
4-2 v Ins,talling a User-Configured System Reference Manual

O
“'\Q/;



4.3 Installing a User System Distribution Tape (SDT)
All devices specified in the SYSGEN configuration should be connected.

The procedure to install a user SDT is similar to the procedure to install a master SDT as
described in Section 2.3.

J.TINIT searches for a file in the system directory named LOGONFLE. The LOGONFLE
can be built using the editor as documented in Chapter 10 of this volume. If LOGONFLE
exists as a system file, J.TINIT uses the parameters contained in the file to initialize the
terminals on the system. When terminal initialization is completed, the following
message is displayed on the console:

INITIALIZATION COMPLETE
TERMINAL SETUP COMPLETE
SYSTEM READY... PRESS ATTENTION FOR TSM

If LOGONFLE does not exist as a system file, J.TINIT uses default parameters for all
terminals configured in the current system image (default parameter values are
described in Chapter 2 of this volume). Once terminal initialization is completed and
default values are assumed, the following message is displayed on the console:

INITIALIZATION COMPLETE

M.ASSN DENIAL, NO LOGON FILE, DEFAULT USED
TERMINAL SETUP COMPLETE

SYSTEM READY... PRESS ATTENTION FOR TSM

4.4 Saving/Restoring System Processor and Utility Load Modules

Additional load modules, libraries, and files are saved and restored using Volume Manager
save and restore directives.

MPX-32, Vol. III
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4.5 Booting a System from a User SDT

To boot a CONCEPT/32 computer, on the system console:

Enter Panel Mode: @arP

System Response: /]

Halt the System: //HALT

System Response: /1

Reset the System: /IRST

System Response: /!

Load the System: //1PL=address of tape unit or floppy disc

The following prompts are displayed on the system console:

1.

4.

5.

6.

7.

8.

>>

MEMORY INITIALIZATION STARTED.....

MEMORY INITIALIZATION COMPLETE.....

ENTER DATE AND TIME: |

TASK LOADING FROM TAPE STARTED.....

FMT >

ENTER SYSTEM VOLUME CHANNEL AND SUBADDRESS:

ENTER SWAP VOLUME CHANNEL AND SUBADDRESS
(OR < CR > IF SYSTEM VOLUME):

voL >

INITIALIZATION COMPLETE
TERMINAL SETUP COMPLETE

INITIALIZATION COMPLETE
M.ALOC1 DENIAL, NO LOGON FILE, DEFAULT USED
TERMINAL SETUP COMPLETE

PRESS ATTENTION FOR TSM

Comments:

1.

2.

4-4

This prompt is displayed if the system debugger is configured in the system. Enter
TE to continue normal system operation.

Enter the date and time using the following syntax:

date,hh:mn:ss [ , [D] [, TZ=num] ]

MPX-32, Vol. IIl
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date

hh

SS

TZ=num

is the current date in one of the following formats:

mm/dd/yy
dd-mm-yy
ddmmmyy

mm is the two-digit decimal month, dd is the two-digit decimal day,
yy is the two-digit decimal year, and mmm is the three ASCII
character month abbreviation.

is the two-digit decimal hour in 24 hour time
is the two-digit decimal minute
is the two-digit decimal second

indicates daylight savings time is in effect. Specifying this field
causes the internally stored binary time to be adjusted by one hour.

allows the internal binary time to be biased by num hours. The value
of num can be positive or negative. This field allows file times to be
kept according to a given standard while the displayed time by the
OPCOM TIME directive is the correct local time.

Examples:

06/16/81,08:45:00
14-06-81,13:00:00
03NOV81,09:25:00
08/29/81,10:33,D
15-04-81,19:15:00,D,TZ=-3
05MAY81,16:15,,TZ=10

3. This is the Volume Formatter prompt. The Volume Formatter builds the on-disc
structures required by the MPX-32 system. The minimum response to this prompt

is:

FMT > FORMAT DEVICE=devmnc VOLUME=volname

devmnc

volname

is a six-character device mnemonic (two-character device code, two-
digit hexadecimal channel number, two-digit hexadecimal device
subaddress), for example, DM0800 or DF0801

is a 1- to 16-character volume name. Valid characters are A through
Z, 0 to 9, dot (.) and underscore (-).

Other FORMAT command parameters can also be included on the
directive line, ACCESS=, CONFIRM=, MAXRES=,

4, Reenter the two-character channel number and two-character subaddress that was
entered in step 3, for example, 0800 or 0801.

5. If the system volume is the swap volume, enter a carriage return. If a different
volume is to be the swap volume, enter the two-digit hexadecimal channel number
and two-digit device subaddress of the desired volume, for example, 0802.

MPX-32, Vol. III
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6.

7.

8.

4-6

This is the Volume Manager prompt; If a system directory larger than the default is
required, a system directory can be created before files on the SDT are restored.

VOL > CREATE D SYSTEM ENTRIES=xx

Other parameters can also be included on the directive line, for example OWNER-=,
PROJECTGROUP=, ACCESS-=.

Saved files on the SDT can now be restored. Each RESTORE directive processes
one save image. Repeat this directive until all desired saved files on the SDT have
been restored. Mount any unbundled software tapes on the tape drive and restore in
the same manner. After all desired saved files are restored, type EXIT to exit the
Volume Manager.

VOL > RESTORE VOLUME=SYSTEM

VOL > EXIT

If using floppy discs, only the system image is on the boot floppy. Saved files are
on additional floppy discs.

If J.TINIT is restored from the SDT, one of these initialization messages is
displayed. Which one depends on whether the system file, LOGONFLE, exists on
the currently mounted system volume. See Chapter 10 of this volume for details on
how to build LOGONFLE.

The system is now fully operational. Upon entering @@A for attention, a prompt is
issued to enter a one- to eight-character logon owner name and one- to eight-
character logon key. The following characters cannot be used in owner names or
keys: blanks, commas, semicolons, equal signs, line feeds, dollar signs, exclamation
points, percent signs, and left or right parentheses. After entering a valid owner
name and key, the TSM prompt is displayed and any valid TSM directive can be
entered.

7 MPX-32, Vol. III
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( B 4.5.1 Example

//HALT

/IRST

//TIPL=1000 (if magnetic tape)
//TIPL=7EFO (if floppy disc)

STE

MEMORY INITIALIZATION STARTED.....

MEMORY INITIALIZATION COMPLETE.....

ENTER DATE AND TIME: 27APR81,08:00:00

TASK LOADING FROM TAPE STARTED.....

FMT > FORMAT DEVICE=DM0800 VOLUME=JONES MAXRES = 3000
ENTER SYSTEM VOLUME CHANNEL AND SUBADDRESS:0800

VOL > CREATE D SYSTEM ENTR=1000

VOL > RESTORE VOLUME=SYSTEM

VOL > EXIT
( ENTER SWAP VOLUME CHANNEL AND SUBADDRESS
| OR < CR > IF SYSTEM VOLUME: < CR >
PRESS ATTENTION FOR TSM

MPX-32, Vol. III
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CHAPTER 5

ON-LINE RESTART

The TSM $RESTART directive is used to:

. one-shot test a new system

. restart the current default operating system after a test

. establish a new default system

An on-line restart does not alter the control switch settings.

Figure 5-1 illustrates the backup, or default, system concept implemented in MPX-32,
Note: The RESTART processor does not reinitialize the Analog/Digital Interface (ADI)
board or its associated Real-Time Peripheral (RTP) Equipment. Therefore, system
images containing the ADI handler should be brought up using IPL procedures.

5.1 Precautions

Before using the on-line RESTART directive, the following steps should be taken:

. Use the TSM $SIGNAL directive to notify all terminal users to stop interactive and
batch activity and logoff.

. Use the OPCOM LIST directive to see if any user tasks remain active. Abort tasks by
task number using the OPCOM ABORT directive.

. Check batch stream activity. It should wind down as users logoff.

. Independent tasks are killed during the restart process. All pending 1/O is lost.
Independent tasks must be reestablished or reactivated under the new system.

MPX-32, Vol. III
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( 5.2 Restart Syntax

$RESTART [pathname]

pathname

is the pathname of the file containing the operating system to be
restarted. The file name supplied must be the same as the file name
supplied with the SYSGEN SYSTEM directive. The following prompts are
then displayed:

DO YOU WISH TO RESTART? (Y OR N):
DO YOU WISH THIS TO BE YOUR DEFAULT IMAGE? (Y OR N):

These prompts are independent of each other. The possible responses and
resulting actions are as follows.

Default
Restart Prompt Image Prompt Resulting Action

Y Y The initial program load, IPL,
sequence is performed, and a new
default image is established.

Y N The initial program load, IPL,
sequence is performed, but the
default image is not changed.

N Y The initial program load, IPL,
sequence is not performed, but a
new default image is established.

N N Nothing happens; the RESTART
command is ignored by the
operating system.

If a pathname is not specified, the current default system is loaded as the
resident operating system and the following prompt is displayed:

DO YOU WISH TO RESTART? (Y OR N):

If Y is specified, the IPL sequence is performed. If N is specified, the IPL
sequence is not performed.

Note: An on-line restart does not alter the control switch settings.

(
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CHAPTER 6
RECOVERING THE SYSTEM
If the operating system halts, a fresh copy of the disc file containing the operating
system image can usually be restored into memory from the IOP console. This is an

initial program load (IPL) and restart operation, and goes through the restart cycle
illustrated in the previous chapter.

6.1 Recovery from Disc at the IOP Console

To IPL and restart the default MPX-32 system from disc, enter the following at the IOP
console:

/IRST
J/TPL xxxx

where xxxx is the address of the system disc

Restart logic is always located on the system disc, and directs processing to the most
recent default system file regardless of its disc location.

6.2 Errors During Start-up

If the system halts at or near location X'6FC' during IPL from disc, enter GPR at the //
prompt to read the contents of Register 1.

Register 1 contains one of the following error codes that will aid in debugging:

Error Code Description
1 Checksum error detected on system image
2 System image was not located at address specified to bootstrap
3 Fatal I/O error reading system image
4 Error retry attempts exhausted
5 System does not match machine type. For example, system

SYSGENed for a 32/27 and attempt made to boot 32/87
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If the system halts during system initialization (SYSINIT) phase 1, register 5 contains AN
abort code SY0l. Register 1 contains one of the following error codes: ‘K/
Error Code Description
1 Unrecognizable IPL device indicator
2 Invalid machine type
3 No UDT associated with the IPL device
4 Target system image not compatible with CPU model
5 Cannot boot extended mode MPX-32 on a 32/27
If the system halts during SYSINIT phase 2, an abort message is displayed on the system
console.
6.3 System Halt Analysis
If the operating system halts, the following procedure can be used on a CONCEPT/32
computer to determine what operations were in progress when a halt occurred.
1. Check the CPU front panel to determine if the halt was caused by a hardware
failure. Check interrupt active, run, halt, and any other pertinent indicators.
2. Read PSW and Instruction 2 /
7
//PSW
3. Read registers 0 - 7
a. //GPR
b. If R7=X'54524150', a trap, the registers contain the following information:
Register Contents
0 PSD word 1
1 PSD word 2
2 Real address of the instruction causing the trap
3 Instruction causing the trap
4 Trap status word
5 ASCII trap type (e.g. MF01)
6 Address of registers saved at time of trap
If RS = X'564D3939' (a potential file overlap) and R7 = X'00000034' (a double
allocation error) occur, the registers contain the following information:
RO = PSW
R1 = VOMM FCB address
R2 = MVTE address
R3 = Requested size in number of allocation units
R4 = Next available SMAP bit position «
R6 = Internal VOMM error code kk/J

MPX-32, Vol. Il
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C.

d.

If R5 = X'564D3939' (a potential file overlap) and R7 = X'00000000' (a double
deallocation error) occur, the registers contain the following information:

RO = PSW

R1 = VOMM FCB address

R2 = MVTE address

R3 = MVTE address

R4 = Start SMAP bit position to perform deallocation
R6 = SMAP start block number

The registers at the time of the trap are examined by entering:

/IMA = X X is the contents of register six

followed by seven returns. Each return displays the contents of the next
register.

PSD2, real address, instruction, and status is examined by entering four returns,
one return for each item

// Press return key four times to access PSD2, real
address, instruction, and status

4.  Access system debugger, if configured

a. //RST

b. //MA=B5C C.DEBUG (address of system debugger or zero if not
included in SYSGEN)

c. //PC=x x is the address displayed as MD=x resulting from the
MA=B5C step

d. //RUN

5.  In the system debugger

a. DT Systems with event trace enabled

b. ABS

c. ECHO

d. REMAP

e. 8ES8 Determines current task

f. 8ES8,+40 Dumps dispatch queue information

g. DU 0,nnnn nnnn is the address of H.IP0O, obtained from SYSGEN
load map

h. DU N,2000N User task TSA

6. Make a dump tape, if a crash dump routine is configured

a.
b.
c.
d.

e.

f.
g.

Mount a tape on MT1000

//HALT

/IRST

[/IMA=C28 C.CRDUMP (address of crash dump routine or zero if
H.DEBUG2 or H.DMPMT is not included in system)

//PC=x x is the address displayed as MD=X resulting from the
MA=C28 step

//IRUN

When the system is up, use ANALYZE to study the crash dump
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6.4 Automatic IPL

If automatic IPL is hardware enabled and the system halts because of a power failure,
the CPU initiates an IPL during the power up initialization. Automatic restart, the
ability to restart or continue a software program that was interrupted by a power outage,
is not supported. The software does, however, provide the required parameters for user
implementation of the power up automatic restart feature.

If operator intervention is inhibited, all prompts normally displayed on the system
console during system initialization are inhibited. The system provides default responses
for the inhibited prompts. See Section 10.13.
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CHAPTER 7

SYSTEM GENERATION (SYSGEN)

System Generation for an MPX-32 system involves supplying a set of configuration
directives to the SYSGEN utility. Using these directives, the utility creates a permanent
file containing the installation specific MPX-32 system in memory image absolute
format.

7.1 General Description

SYSGEN is a privileged system utility that operates in a standard MPX-32 system.
SYSGEN can be executed in batch or interactive mode. The system where SYSGEN is
executed must have enough free memory to hold the generated system and SYSGEN
itself. SYSGEN requires 16KW.

The resources that SYSGEN requires are:

. Directives

. System object modules

. File to contain the system resident image
. System symbol table file

The directives must be in card image format and can be supplied interactively or by using
batch from magnetic tape, disc, or card reader. If supplied on a magnetic tape, the tape
can include SYSGEN resident object modules and MPX-32 modules. The file for the
resident system image and the system table file are permanent disc files created by
SYSGEN.

System object modules include: interrupt and trap processors such as H.IP00 and H.IPIT,
modules that form the MPX-32 nucleus such as HLEXEC and H.REMM, resident system
tasks such as the swapper and the system debugger and the object for SYSINIT. These
modules are provided as files to be restored from the master SDT after a starter system
is installed. The file naming convention for SDT files that are designed to be part of the
resident system is OH.module.

User object modules for interrupt handlers, resident system tasks, and user-callable
modules defined with the MODULE directive must also be included in the object file for
SYSGEN.

A task called COMPRESS, provided on the master SDT, concatenates object code. This
task selects all required system module files for SYSGEN into the SYSGEN object input
file. The COMPRESS input file can be modified to contain any modules, interrupt
handlers, resident tasks, or device handlers needed to configure the resident operating
system. See Volume IlI, Chapter 4. ’
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Any handlers or tasks that are SYSGENed must be Assembler object modules that AN
conform to a basic structure. The modules must begin with a Halfword Address Table /
(HAT), end with an initialization entry point, and use the following system macros:
M.EIR, M.XIR, M.MODT, M.SVCT, and M.SVCP. A task that is incorporated in the

resident operating system using the PROGRAM directive is illustrated at the end of this
section.

System tables are constructed and linked to the resident system modules, handlers, and
user-supplied resident modules and handlers as specified by SYSGEN directives. A
resident system image is formed and subsequently written to the dynamically acquired
disc file specified in the SYSTEM directive. Concurrent with this process, a listing of
directives is built and a load map of the system is generated. The symbol table can be
saved in a system symbol table file specified with the SYMTAB directive and used in
patching the system.

Sysgen uses big blocking buffers for object processing. To inhibit use of these blocking
buffers, set option 1 before activation.

7.2 SYSGEN Logical File Codes

The logical file codes associated with SYSGEN are: Directives File (DIR), Object Module
File (OBJ), Base Object Module File (OBR), and Listed Output (SLO). ,

DIR Default and Optional Assignments

The file containing SYSGEN directives is assigned to logical file code DIR. P

When in the interactive mode, the default assignment for DIR is to the terminal. When N
in the batch mode, the default assignment is to SYC.

The optional assignment for DIR is to SYC.

OBJ Default and Optional Assignments

The file containing system resident modules is assigned to logical file code OBJ.
The default assignment for OBJ is to OH.32.
There is one optional assignment for OBJ:

$ASSIGN 0BJ TO pathname BLOC=Y

pathname is the name of a file containing system resident object files

OBR Default and Optional Assignments

The file containing extended system modules is assigned to logical file code OBR.
The default for OBR is to NU (null device).
There is one optional assignment for OBR:

$ASSIGN OBR TO pathname BLOC=Y

pathname is the name of the file containing extended system modules

: System Generation MPX-32, Vol. Il
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SLO Default and Optional Assignments

SYSGEN listed output - the directives list, the load map, and the error list are assigned
to logical file code SLO.

The default assignment for SLO is to SLO.

There are three optional assignments for SLO:

pathname
$ASSIGN SLO TO DEV=devmnc
LFC=UT
pathname is the name of the file to contain SYSGEN listed output
devmnc is the device mnemonic of a device to contain SYSGEN listed output
uT is the logical file code UT

7.2.1 LFC Summary

Default Optional
LFC assignment assignment
UT (interactive)
DIR SYC (batch) sYC
0BJ OH.32 pathname
OBR NU (null device) pathname
pathname
SLO SLO DEV=devmnc
LFC=UT
7.3 Options
Option Description
1 Big blocking buffers inhibited

The following options are processed when the C.DEV bit of C.BIT is set:

Option Description
17 Each overlay module is debuggable
18 Enter SYSGEN debugger when initializing system modules
19 Enter SYSGEN debugger after a break or abort request is issued.

7.4 Accessing SYSGEN
SYSGEN is accessed from batch or TSM in one of two ways:

$SYSGEN
$EXECUTE SYSGEN
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When directive input (DIR) is assigned to a terminal, a SYS> prompt is displayed.

To exit SYS and return to TSM, use CTRLC.

7.5 SYSGEN Directives
There are three major types of SYSGEN directives:

. Section directives - begin with // and indicate the beginning of the three major
sections: //HARDWARE, //SOF TWARE, and //END.

. Subsection directives - begin with / and indicate the subsections within major sections.

. Keyword directives - have no slash, and are part of a subsection within a major
section.

SYSGEN directives begin in byte one of the record and contain no embedded blanks.
Numeric values are represented by decimal numbers unless otherwise specified.

Directives, except TITLE, can be continued across more than one input line by placing a
hyphen (-) as the last significant character on the line to be continued.

All SYSGEN directives are required unless specifically described as optional. In general,
the order or presentation of SYSGEN directives is not critical within a directive
subsection. However, if the order is critical, the individual directive discussion clarifies
the proper order.

File SG.32 contains a starter SYSGEN directive file. It can be used as it exists or it can
be modified.

SYSGEN directives are summarized below in the order they appear in the sample
directive file (5G.32). Directives are described individually, in alphabetical order, on the
following pages.

Directive Description

TITLE Permits identifying information to be printed on the listed output file
//[HARDWARE Indicates the beginning of the hardware section of directives

/PARAMETERS  Designates the parameters subsection of the //HARDWARE section

MACHINE Specifies the type of computer for which the system is being
configured

IPU Specifies an Internal Processing Unit will be configured into the
target system

/MEMORY Designates the memory subsection of the //HARDWARE section

SIZE Specifies the memory configuration of the target system

TYPE See the SIZE directive

System Generation MPX-32, Vol. 1II
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JCHANNELS

CONTROLLER

DEVICE

/INTERRUPTS

PRIORITY

J/TRAPS

PROGRAM

SYSTRAP

USERPROG

/SYSDEVS

LOD

POD

SID

SWP

/VP

VP

VPID

//SOFTWARE

[PARAMETERS

DELTA

MPX-32, Vol. Il
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Designates the controller and device directives subsection of the
//HARDWARE section

Specifies hardware channels to be configured. Nonpresent channels
can be configured

Defines configured hardware 1/O devices. Nonpresent devices can be
configured. Nonconfigured discs, however, must be specified as off-
line.

Designates the interrupt directives subsection of the //HARDWARE
section

Specifies the interrupt configuration and the interrupt processors to
be used by the target system

Designates the trap directives subsection of the //HARDWARE
section

Specifies the names of trap handlers to be configured on the system

Specifies the default trap handlers that are to be overridden. This
directive can only be used if a PROGRAM directive is not specified.

Specifies the names of trap handlers and resident system modules to
be configured on the system if a PROGRAM directive is not specified

Designates the system device directives subsection of the
//HARDWARE section '

Specifies a system listed output device. Used as the default device in
related OPCOM directives

Specifies a system punched output device. Used as the default device
in related OPCOM directives.

Specifies a system input device (SID). Used as the default device in
related OPCOM directives.

This directive is ignored

Designates the Vector Processor subsection of the //HARDWARE
section

Specifies the device characteristics of the Vector Processors to be
configured

Specifies the unit-specific information for a Vector Processor
Indicates the beginning of the software section of directives
Designates the parameters subsection of the //SOF TWARE section
Selects optional IPU/CPU scheduling algorithm

System Generation
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DISP

POOL
MTIM
NTIM

ITIM
SYSTEM

ITLB

MMSG
MRUN
MNWI
SYMTAB
PASSWORD
TQFULL
TQM?N

BATCHPRI

TERMPRI

PATCH
MODE
SvC
FLTSIZE
RMTSIZE

Determines the number of entries in the dispatch queue. One entry is

- required for each concurrently operating program. Each entry

requires 58 words of resident image storage. A minimum of eight
entries is required.

Specifies the size of the memory pool to reserve
Specifies the number of real-time clock interrupts per second
Specifies the number of real-time clock interrupts per time unit

Specifies the time interval set for the interval timer on the RTOM
module

Specifies the name of the file to be used as storage for the generated
MPX-32 resident image

Generates an Indirectly Connected Task Linkage Block

Specifies the maximum number of no-wait messages to be sent by a
task

Specifies the maximum number of no-wait run request to be sent by a
task.

Specifies the maximum number of no-wait I/O requests that can be
concurrently outstanding for a task

Specifies the name of the file to be used as storage for the system
symbol table

This directive is ignored
Specifies the largest time quantum a single user time-distribution
task acquires before being relinked to the bottom of the priority list

at its base execution priority.

Specifies the smallest time quantum a single user task acquires before
preemption by a higher priority user time-distribution task.

Specifies the execution base priority for batch jobs

Specifies the execution priority level for all tasks activated in the
interactive terminal environment

Specifies a patch area to append to the MPX-32 resident image
Requests special system operations

Increases the size of the SVC table

This directive is ignored

Increases the size of the Resourcemark Table

System Generation
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ACTIVATE

SEQUENCE

TRACE
DEBUGTLC

PCHFILE

DBGFILE

DPTIMO

DPTRY

KTIMO

DTSAVE

SWAPSIZE
SWAPLIM
EXTDMPX
/MODULES

MODULE

/OVERRIDE
SYSMOD

NOBASE

NOCMS

/PARTITION

MPX-32, Vol. Il
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Specifies the names of load modules to be activated after the system
has been booted. Status is not checked.

Specifies the names of load modules to be activated after the system
has been booted. Status is checked.

Allows initialization of the system trace flag word C.TRACE

Allows specification of the console address for the System Debugger's
stand-alone 1/O

Provides the name of the file to be used as the patch file for the
generated system

Provides the name of the file containing the default task debugger
load module for the generated system

Specifies a default time-out value to be applied to resource delays

encountered when attempting to access a multiprocessor, shared-
volume resource

Specifies the decimal number of tries to obtain a multiprocessor
resource before issuing a denial

Specifies the number of seconds the kill directive will attempt to
abort a task before it kills it

Specifies the elapsed time before the date/time backup program
resumes

Specifies the initial swap file size

Specifies the minimum partial swap quantum

Specifies the location for extended memory MPX-32

Designates the modules subsection of the //SOFTWARE section
Defines the name of an optional user module to be included in the
MPX-32 resident image, the module number to be associated with the
module, and the number of SVC callable entry points in that module.

Designates the override subsection of the //SOFTWARE section

Replaces a system module with another module, or removes modules
H.ALOC, H.FISE, and H.MONS

Automatically excludes support for the execution of tasks utilizing
base register addressing from the system image

Automatically excludes support for MPX-32 Rev. 1 compatibility

mode services (modules H.ALOC, H.FISE, H.MONS, and H.CALM)
from the system image

Designates the partition subsection of the //SOF TWARE section

System Generation
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NAME
OWNER

PROJECT

OTHERS

/TABLES

CDOTS

JoBS

MDT

SHARE
TIMER

/RMSTABLS

ARTSIZE
[FILES
SMD

SYCSIZE

SGOSIZE

//END

Defines Datapool or Global Common memory partitions

Specifies an owner name and access rights that apply to a memory
partition defined by a NAME directive

Specifies a project group name and access rights which apply to a
memory partition defined by a NAME directive

Specifies access rights that apply to users of a memory partition
defined by a NAME directive who are not the owner or members of
the associated project group

Designates the tables subsection of the //SOF TWARE section
Specifies the size of the user CDOT array

Specifies the maximum number of batch jobs that can be active
concurrently

Enables rapid file allocation through a Memory Resident Descriptor
Table (MDT)

Specifies the number of entries in the shared memory table

Specifies the number of timer entries to be generated in the MPX-32
resident image

Designates the Resource Management System Tables subsection of
the //SOFTWARE section

Specifies the size of the Allocated Resource Table (ART)
Designates the system files subsection of the //SOF TWARE section
This directive is ignored

Included for compatibility only. This directive is accepted by
SYSGEN, but the results are not used in job processing.

Included for compatibility only. This directive is accepted by
SYSGEN, but the results are not used in job processing.

Required as the last SYSGEN directive

7.5.1 ACTIVATE Directive

The ACTIVATE directive names load modules to be activated by SYSINIT immediately
after the target system is booted. Status checks are not performed on these tasks. This
directive is optional.

Syntax:

ACTIVATE=(hamel,...name7)

System Generation
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namel, are the one- to eight-character ASCIl load module names to be
..name7  activated, separated by commas. A maximum of seven names can be
entered per directive.

7.5.2 ARTSIZE Directive
The ARTSIZE directive specifies the size of the Allocated Resource Table (ART). This
directive is optional. The number of entries in the ART determines the maximum
number of system resources that can be allocated in the system at one time.
Syntax:

ARTSIZE=entries

entries is the number of entries to be reserved for the Allocated Resource Table
(ART). If not specified the default is 100.
7.5.3 BATCHPRI Directive
The BATCHPRI directive specifies the execution priority level of all batch jobs.
Syntax:
BATCHPRI=nn
nn is the two-digit decimal time-distribution priority level, 55-64, to use for

batch jobs. If not specified, the default is priority 61.

7.5.4 [CHANNELS Directive

The /CHANNELS directive designates the controller and device subsection of the
//HARDWARE section. This directive is required.

Syntax:

/CHANNELS

7.5.5 CDOTS Directive

The CDOTS directive specifies the size of the user CDOT array which follows the fixed
communications area in lower memory. The user array can be read by any task but can
only be written into by privileged tasks. C.USER is the starting point of the user array.

Syntax:
CDOTS=number

number is the decimal number of words in the user communications variable array

MPX-32, Vol. 1l System Generation
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7.5.6 CONTROLLER Directive

The CONTROLLER directive represents one hardware channel to be configured in the
generated system. This directive is required and must be repeated for each channel to be
configured. The handler key word processing permits specification of reentrancy and
Controller Definition Table (CDT) generation. The type of reentrancy specified the first
time a handler name appears in a CONTROLLER or DEVICE statement is used for the
entire system. The CDT per Unit Definition Table (UDT) specification applies until
another HANDLER keyword or CONTROLLER statement is processed. Nonpresent
channels can be configured.

Syntax:

name
CONTROLLER=ttec, PRIORIT Y=intlev, CLASS=class [,HANDLER= ) (name [,IJ[,C] )

[LMUX=type] [,SUBCH=aa] [,CACHE] S
tt is the two-character ASCII device code (See Table 7-1)
cc is the two-digit hexadecimal channel number
intlev is the hexadecimal interrupt level. If the interrupt is on an IOP device, the
priority must be the same as other devices on that IOP,
class is the device class
D = 16MB Addressable E Class
F = Extended1/O
M = Memory Disc
name is the one- to eight-character handler name. If not specified, the following

defaults are used: H.IFXIO (XIO or IOP controllers), H.MUX0 (GPMC
controllers), and H.NUXIO (null device).

I specifies interrupt priority level reentrancy, one copy per channel
S specifies system level reentrancy, one copy per system

C specifies one CDT for each UDT

type is the type of multiplex controller being configured:

GPMC - General Purpose Multiplex Controller
XIO - Extended I/O
IOP - Input/Output Processor

aa is the IOP subchannel the controller is connected to. This subchannel will
be used to verify proper device address specifications on subsequent device
directives. For example, the subchannel should match the first device
address digit.

CACHE specifies a cache controller. All devices under a cache controller are also
cache.

System Generation MPX-32, Vol. Il
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Table 7-1
MPX-32 Device Type Codes

Dev Type

Code Device Device Description
00 CcT Operator console (not assignable)
01 DC Any disc unit except memory disc
02 DM Any moving head or memory disc
03 DF Any fixed head disc
04 MT Any magnetic tape unit
05 M9 Any 9-track magnetic tape unit*
06 M7 Any 7-track magnetic tape unit*
08 CR Any card reader

0A LP Any line printer
0B PT Any paper tape reader-punch

oC TY Any teletypewriter (other than console)
oD (1) Operator console (assignable)

0E FL Floppy disc
oF NU Null device
10 CA Communications adapter (binary synchronous/

asynchronous)
11 uo Available for user-defined applications
12 ul Available for user-defined applications
13 U2 Available for user-defined applications
14 U3 Available for user-defined applications
15 U4 Available for user-defined applications
16 U5 Available for user-defined applications
17 U6 Available for user-defined applications
18 u7 Available for user-defined applications
19 us Available for user-defined applications
1A u9 Available for user-defined applications
1B LF Line printer/floppy controller (used only with SYSGEN)
N/A ANY Any nonfloppy disc except memory disc
* When both 7- and 9-track magnetic tape units are configured, the designation

must be 7-track.

Notes:

Multiple controller directives are invalid on a single channel, even if the devices
configured on the channel have mixed device types.

Extended 1/O handlers default to system reentrant handlers. The extended I/O interrupt
fielder (H.IFXIO) is channel reentrant. One copy should be specified for each extended
1/O channel configured by using the I parameter.

GPMC device handlers default to system reentrant handlers.
If a line printer and a floppy disc are configured on the same IOP channel, only one

CONTROLLER directive should be used. Multiple DEVICE directives specify the device
and handler.

MPX-32, Vol. III : System Generation
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The XIO common subroutines (H.XIOS) are not named within the SYSGEN directive file.
They are automatically included during SYSGEN if MUX=XIO or MUX=IOP is specified.

The GPMC subroutines (H.GPMCS) are not named within the SYSGEN directive file.
They are automatically included during SYSGEN if MUX=GPMC is specified.

Memory discs must be configured on channel 00 as DMOO.

Table 7-2
Device Handlers

Handler Module

Name Description
H.ASMP GPMC Async Comm. for Terminals
H.ABXIO IOP 8-Line Asynchronous Handler
H.BSMP Bisync GPMC ’
H.CTXIO IOP Console
H.DCXIO XIO Disc*
H.F8XIO IOP 8-Line Full Duplex Handler
H.HSDG High Speed Data Handler
H.LPXIO XIO Line Printer
H.MDXIO Memory Disc Handler
H.MTXIO XIO Magnetic Tape**
H.NUXIO NULL Device Handler
H.SLMP SLIM Handler

* For use with all F-class discs including floppy discs. ‘
*%*  For use with low speed and high speed F-class magnetic tape processors.

7.5.7 DBGFILE Directive

The DBGFILE directive names the permanent file containing the default task debugger
load module for the system being generated. This directive is optional. If not specified,
the default filename is MPXDB.

Syntax:
DBGFILE=filename
filename is the one- to eight-character ASCII file name of the file containing the
default task debugger load module
7.5.8 DEBUGTLC Directive

The DEBUGTLC directive specifies the console address for the System Debugger's stand-
alone I/0. This directive is optional.

Syntax:
DEBUGTLC=cc
cc is a two-digit hexadecimal channel number. If not specified, the default is

X'7E".

System Generation MPX-32, Vol. III
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7.5.9 DELTA Directive

The DELTA directive selects the optional IPU/CPU scheduler. When DELTA is specified,
H.EXEC2 replaces H.EXEC, and H.CPU2 replaces H.CPU. See Volume I, Section 2.5.

Syntax:
DELTA =cc
cc is a two-digit decimal number between 1 and 54 specifying the IPU bias task
boost value
Note:

The IPU directive must be present to perform the substitution. If it is not specified, the
DELTA directive is ignored.

Do not include H.CPU2 or H.EXEC2 in the PROGRAM directive, as it is automatically
selected.

7.5.10 DEVICE Directive

The DEVICE directive defines the configured hardware I/O devices. This directive is
required. The handler key word processing permits specification of reentrancy and of
Controller Definition Table (CDT) generation. The type of reentrancy specified the first
time a handler name appears in a CONTROLLER or DEVICE statement is used for the
entire system. The CDT per Unit Definition Table (UDT) specification applies until
another HANDLER key word or CONTROLLER statement is processed. Nonpresent
devices can be configured. Then, when the devices are added, a warm start with the
devices marked on-line allows them to be used.

The null device, NU, must be included in every configuration.

Syntax:
mdsize
(mdsize [,D])
jaa \ devcode
DEVICE= |(aa,n,inc)/ ,DISC= ) (devcode [Mj,) [,SHR] [,DTC=tt]
P
D
[,LINSIZ=x] [,PAGE=y][,SPOOL=(code,code,...) ] [,FEOP]

name

(name [’IS] LC1)
[,CACHE] [,QITD] [,DEAL] [,START=start] [,ANSI][,FULL][,SLPR]

aa is the two-digit hexadecimal device subaddress. The first digit is the
controller address; the second digit is the device address.

,HANDLER= [,PHYSA=ccaa] [,OF F] [,]JOQ=mode]

n is an optional parameter specifying the decimal number of devices starting
at the subaddress

inc is an optional parameter specifying the hexadecimal address increment for
each additional device. If not specified, the default is one.

mdsize specifies the size in KBs if the device is a memory disc

MPX-32, Vol. Il System Generation

Reference Manual (SYSGEN) 7-13



devcode

M

P

D
SHR
tt

code

FEOP

name

PHYSA

cc
OFF

mode

7-14

is the five-character device code for disc storage devices. It is not required
for devices other than disc. See Table 7-3.

specifies the device is a multiport disc that is compatible with an MPX-32
Release 3.3 or later system

specifies the device is a multiport disc that is compatible with an MPX-32
Release 3.2C or earlier system

specifies the device is a dual-ported disc (for compatibility only)
specifies the device is a shared device

is a two-character device code from Table 7-1. If not specified, the device
code specified on the associated CONTROLLER directive is used.

specifies characters per line for TSM devices

specifies lines per screen for TSM devices or number of lines per page for
listed output devices. Zero prevents ENTER CR FOR MORE message
displays.

indicates the device is available for automatic selection as the destination
device for spooled printed and punched output. The specification consists of
two-character codes separated by commas. The codes and their use for
output are:

BL batch SLO
BB batch SBO
RL real-time SLO
RB real-time SBO

specifies that J.SOUT inhibits the normal initial form feed and terminates
all printing with an additional form feed, if specified for LP device. FEOP is
applicable only on electrostatic printers and laser printers that retain the
last page of output until a form feed (EJECT) is received.

is the one- to eight-character handler name. If not specified, the following
defaults are used: H.NUXIO (null device), H.DCXIO (any XIO or IOP disc
including floppy disc), H.MTXIO (magnetic tape), H.CTXIO (operator
console), H.LPXIO (line printer), H.F8XIO (XIO and IOP terminals), and
H.ASMP (GPMC terminals). This parameter must be specified for a memory
disc (H.MDXIO). See Table 7-2 for handler module names.

specifies interrupt priority level reentrancy, one copy per channel
specifies system level reentrancy, one copy per system
specifies one CDT for each UDT

specifies the physical (bus) channel address and device subaddress for
devices. Used when logical channel and subaddress do not match the
physical channel and subaddress.

is the two-digit hexadecimal channel address

specifies that the device or devices described by this directive are to be
SYSGENed in an off-line state :

is used by the IOP and GPMC to indicate the 1/O queue entries are to be
linked from the UDT (I0Q=DEV) or from the CDT (I0OQ=CONT). The default
mode is IOQ=CONT. However, most handlers provide their own initialization

System Generation MPX-32, Vol. IlII
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for this parameter and ignore any value specified by SYSGEN. Therefore,
this parameter should not be used for any standard MPX-32 handler supplied
by Gould CSD unless such a requirement is specified in the installation
instructions for that handler.

CACHE specifies a cache device
QITD specifies a quarter-inch tape drive

DEAL specifies that memory for the memory disc is not allocated at system
initialization. DEAL is valid only for single-ported memory disc. If DEAL is
supplied with a dual-ported memory disc, it is ignored.

start specifies the decimal start map block number of the memory disc. If not
specified, default is the highest possible address in memory.
FULL allows full-duplex mode of operation if FULL and NOECHO are specified in

LOGONFILE. This causes a UDT to be created for both the read and write
subaddresses even though only the read subaddress is specified. Valid only
for 8-line asynch devices.

ANSI specifies this drive is used only for ANSI tape processing. See the ANSI
chapter for details. This parameter does not restrict the system
administrator.

SLPR indicates the device is a serial printer. See Notes.

Notes:

The SHR parameter does not apply to TSM devices.

Extended I/O handlers default to system reentrant handlers.

GPMC device handlers default to system level reentrant handlers.

A CDT is generated each time a HANDLER key word appears, except on the first
DEVICE statement following a CONTROLLER statement with a HANDLER
specification.

For XIO devices, the subaddress specified as the aa parameter is two hexadecimal
digits. The first digit is the controller address and the second digit is the device
address. For IOP devices, the digit specified for the controller address must be equal to
the digit specified in the CONTROLLER directive SUBCH parameter. Except for floppy
discs, all F-class discs must specify an even device address. The device address is
determined by the unit address plug installed in the drive or by switches in the drive.

The device address is the unit address multiplied by two and converted to its hexadecimal
equivalent (for example, unit address one is device address two, unit address seven is
device address E). If more than one disc is configured using one DEVICE directive, the
device address and the increment (inc) must be even numbers. F-class cartridge module
drives adhere to the same conventions. SYSGEN automatically configures the captive
media portion of the drive at the next sequential odd device address. Once
configured, cartridge module drives are treated as individual devices. The removable
media portion is treated as a moving head disc at the even device address, and the
captive media portion is treated as a fixed head disc at the next sequential odd device
address.

The CACHE parameter can be applied to ACM devices (H.F8XIO), to quadruple the
normal I/O time out. This is intended for slow spooling devices with large internal
buffers using XON/XOFF (WXON) flow control.

A memory disc cannot be used as a cache device. An error occurs if both memory disc
and cache are specified.
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When SPLR is specified: the HANDLER parameter must equal H.F8XI0; the LINESIZE
and PAGE directives must be used (suggested settings LINSIZ = 133 and PAGE = 60); the
DEVICE FULL parameter must not be specified. If the printer has a large buffer, the
DEVICE CACHE parameter should be specified to extend the normal time-out. This will
account for long I/O wait times (XOFF) while the buffer is purging.

Table 7-3
Disc Device Codes

, Disc
Disc Code
Reserved FEOO4
1.2MB Floppy Disc - Class F Device FLO0O01
40MB Moving Head Disc - Class F Device MH040
80MB Moving Head Disc - Class F Device MH080
160MB Moving Head Disc - Class F Device MH160
300MB Moving Head Disc - Class F Device MH300
340MB (Winchester) Moving Head Disc - Class F Device = MH340
600MB Moving Head Disc - Class F Device MH600
5MB Fixed Head Disc - Class F Device FHOO0S
32MB Cartridge Module Disc - Class F Device CD032
Any Nonfloppy Disc - Class F Device ANY

Memory discs must be configured on the even subaddresses of channel 00. The
subaddress of the memory disc cannot be the same as the null device subaddress.

7.5.11 DISP Directive

The DISP directive determines the number of entries in the dispatch queue. One entry is
used for each concurrently operating task.

Syntax:

DISP=entries

entries specifies the decimal number of entries in the dispatch queue. This value
cannot exceed 255 and must be at least eight. If not specified, the default is
ten.

7.5.12 DPTIMO Directive
The DPTIMO directive specifies a time-out value for resource delays encountered when
attempting to access a multiprocessor, shared-volume resource. This directive is
optional.
Syntax:

DPTIMO=num

num is the decimal number of timer units to wait. If not specified, the system
assigns a sufficient number of timer units to result in a one-second delay.
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7.5.13 DPTRY Directive

The DPTRY directive specifies the decimal number of times that a system tries to obtain
a multiprocessor resource before returning a denial.

Syntax:
DPTRY=num
num is the decimal number of tries to obtain a multiprocessor resource. If not
specified, the default is zero which causes the system to try until the
resource is obtained.

7.5.14 DTSAVE Directive

The DTSAVE directive specifies the amount of time to elapse before J.DTSAVE is
resumed. This directive is optional.

Syntax:
DTSAVE=time
time is the number of minutes to elapse before J.DTSAVE resumes. If not
specified, the default is five minutes.
7.5.15 //END Directive
The //END directive is required as the last directive in the SYSGEN directives file.
Syntax:
//END

7.5.16 EXTDMPX Directive

The EXTDMPX directive designates the location of extended memory MPX-32. If no
parameter is specified for EXTDMPX, the default is MINADDR.

Syntax:
MINADDR
EXTDMPX <({MAXADDR
startmap
MINADDR positions extended memory MPX-32 within the task's TSA
MAXADDR positions extended memory MPX-32 at the top of the task's logical
memory
startmap is the decimal starting map where extended MPX-32 will be positioned
MPX-32, Vol. III System Generation
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7.5.17 [FLLES Directive

The /FILES directive designates the system files subsection of the //SOFTWARE
section. This section is included for compatibility only.

Syntax:

JFILES

7.5.18 FLTSIZE Directive

The FLTSIZE directive is included for compatibility and is ignored by SYSGEN. Items
following this directive on the same line are ignored.

Syntax:

FLTSIZE

7.5.19 //HARDWARE Directive

The //HARDWARE directive indicates the beginning of the hardware configuration
section of directives. This directive is required.

Syntax:

//HARDWARE

7.5.20 /INTERRUPTS Directive

The /INTERRUPTS directive designates the interrupt subsection of the //HARDWARE
section. This directive is required.

Syntax:

/INTERRUPTS

7.5.21 IPU Directive

The IPU directive specifies an IPU will be configured into the target system. This
directive is optional.

Syntax:

IPU
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7.5.22 ITIM Directive
The ITIM directive provides the expiration time interval of the RTOM interval timer.
Syntax:
ITIM=value
value is the quantity expressed in tenths of microseconds of an RTOM interval-
timer time quantum. For example, 38.4 microseconds is represented as
384. If not specified, the default is 38.4 microseconds.

7.5.23 ITLB Directive

The ITLB directive generates an Indirectly Connected Task Linkage Block. One ITLB
directive is required for each indirectly linked task concurrently active in the system.

Syntax:

ITLB=intlevel
intlevel is the two-character hexadecimal interrupt priority level where the task will

be indirectly connected

7.5.24 JOBS Directive
The JOBS directive specifies the maximum number of batch jobs that can be
concurrently active. Any number is valid. However, a large number can cause an
increase in system response time due to increased system overhead associated with
J.TSM processing. Therefore, the following numbers are suggested: 3 on a 32/27 and 10
on all other CONCEPT/32 computers.
Syntax:

JOBS=number

number is the number of entries in the job table. If not specified, the default is one.

7.5.25 KTIMO Directive
The KTIMO directive specifies the number of seconds the kill directive will attempt to
abort a task before it kills it. The default is ten seconds. If zero is specified, an
immediate kill is performed.
Syntax:

KTIMO=number

number is the decimal number of seconds to attempt an abort
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7.5.26 LOD Directive

The LOD directive specifies a system listed output device that is the default device for
SLO. This directive is required if a line printer is configured. ’

Syntax:
LOD=devmne [,IBP]

devmnc is the two-character device code, the two-digit hexadecimal channel
number, and the two-digit hexadecimal device subaddress. See Table 7-1.

IBP inhibits banner page produced on the SLO device

7.5.27 MACHINE Directive

The MACHINE directive indicates the type of computer for which the resultant system is
being configured. This directive is optional. If specified, it must be the first directive in
the /PARAMETERS subsection.

Syntax:
MACHINE=type

type is the machine type 3227, 3267, 3287, or 3297. If 3227 is specified, the
cache parity trap handler H.IP10 is not included in the system as a default
trap handler. If not specified, any CONCEPT/32 machine can be used.

7.5.28 /MEMORY Directive
The /MEMORY directive designates the memory subsection of the //HARDWARE
section. This directive is required.
Syntax:
/MEMORY

7.5.29 MDT Directive

The MDT directive enables rapid file allocation through a Memory Resident Descriptor
Table (MDT). The MDT's parameters are defined by this directive, and module H.MDT is
included in the resident operating system.
Syntax:

MDT = n [,BLOC=b]
n specifies the decimal number of MDT entries. MDT entries are 192 words in

length. To accommodate collision resolution, the actual number allocated is 25%
greater than the specified number.

b specifies the decimal starting physical map block number. If not specified, the
default is the highest contiguous memory available.

If the specified starting map block is not available, initialization processing halts and an
abort code is displayed at system initialization.
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7.5.30 MMSG Directive

The MMSG directive specifies the maximum number of no-wait messages to be sent by a
task.

Syntax:
MMSG=num

num is the maximum number of no-wait messages to be sent by a task. If not
specified, the default is five.

7.5.31 MNWI Directive

The MNWI directive specifies the maximum number of no-wait I/O requests that can be
concurrently outstanding for a task.

Syntax:
MNWI=num

num is the maximum number of no-wait I/O requests that can be concurrently
outstanding for a task. If not specified, the default is five.

7.5.32 MODE Directive
The MODE directive requests the following special system operations:

. Continuous Batch - Batch stream input from SID is processed until the job control
statement $$$ is encountered. All $$ job control statements are ignored.

. Inhibit Banner Page - Suppresses the banner page produced by system output tasks
when processing SLO files.

. Inhibit Mount Message - Suppresses the mount message produced by J.MOUNT. This
specification is not valid with multivolume magnetic tape operations.

. Dump - Performs a dump if an independent task aborts.
. Scratchpad Locations - Does not zero unused CPU scratchpad locations at IPL.

. Inhibit Operator Intervention - Suppresses all prompts normally displayed -on the
system console during system initialization.

Syntax:
SCBT
SIBP
_ JSIMM
MODE= DUMP
LSPA
SNOP
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SCBT
SIBP
SIMM
DUMP

LSPA

SNOP

sets continuous batch

sets inhibit banner page

sets inhibit mount messages for nonmultivolume magnetic tape operations
sets dump request for aborting real-time tasks |

inhibits zeroing of unused scratchpad locations during IPL processing. If not

specified, the IPL process zeroes all unused CPU scratchpad locations.

sets inhibit operator intervention

7.5.33 MODULE Directive

The MODULE directive names optional user modules to be included in the MPX-32
resident image. One MODULE directive is required for each user module to be included.

Syntax:

MODULE=(name,module,entpoints)

name

module

entpoints

is the one- to eight-character ASCII module name. The name can not
contain a comma, an equal sign, or a left or right parenthesis. The module
name N.ACXREF is reserved for use only as module number 12,

is a two-digit decimal number representing the internal identification
number of the module. Modules 00 through 12 are reserved for MPX-32
modules. A module number of 12 is allowed only if the module name is
N.ACXRF.

is the hexadecimal number of entry points contained in this module. The
last entry point of each user-supplied module is an initialization entry point
called by SYSGEN during construction of the MPX-32 image and is overlaid
following execution. This entry point should not be included in the
entpoints value supplied on the directive.

Module initialization must include the system macros M.EIR, M.XIR, M.MODT, and

M.SVCT.

7.5.34 MODULES Directive

The /MODULES directive designates the modules subsection of the //SOFTWARE
section. This directive is optional.

Syntax:

/MODULES
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7.5.35 MRUN Directive

The MRUN directive specifies the maximum number of no-wait run requests to be sent
by a task.

Syntax:

MRUN=num

num is the maximum number of run requests that can be sent by a task. If not
specified, the default is five.

7.5.36 MTIM Directive
The MTIM directive provides the number of real-time clock interrupts per second.
Syntax:

MTIM=number

number is the number of real-time clock interrupts per second. If not specified, the

default is 60.
7.5.37 NAME Directive
The NAME directive defines static Datapool or Global Common memory partitions. If
multiple static partitions are defined within. a map block, only one partition can be
included in the task's logical address space at a given time. One NAME directive is
required for each memory partition desired.
Syntax:

NAME=name,SIZE=np,STRTPG=sp,MAP=pm

name is the one- to eight-character partition name

np is the decimal number of pages for the partition. The maximum number of
pages is 304 (152KW).

sp is the logical hexadecimal starting protection granule for the partition

pm is the starting physical decimal map block number. A map block is 2KW.

7.5.38 NOBASE Directive
The NOBASE directive automatically excludes support in H.EXEC, H.IP00, H.IP04,
H.IPOF, and H.TAMM for the execution of tasks utilizing base mode addressing from the
system image.
Syntax:

NOBASE
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7.5.39 NOCMS Directive

The NOCMS directive automatically excludes support for MPX-1.x compatibility mode &\-/
services (modules H.ALOC, H.FISE, H.MONS, and H.CALM) from the system image.
Software that calls a removed compatibility mode system module is aborted with an SV02
abort code.
Syntax:

NOCMS
7.5.40 NTIM Directive
The NTIM directive provides the number of real-time clock interrupts per time unit.
Syntax:

NTIM=number
number is the number of clock interrupts per time unit. If not specified, the default is

60.

7.5.41 OTHERS Directive
The OTHERS directive specifies access rights allowed to users who are not the owner or
members of the project group associated with a partition previously defined with a
NAME directive. If more than one NAME directive has been specified, the OTHERS
directive only applies to the last one specified. This directive is optional. If not TN
specified, default is OTHERS=(R). o«
If both read and write access are desired, a comma must be used as a delimiter, for
example, OTHERS=(R,W).
The OTHERS directive must always be specified last when OWNER and/or PROJECT
directives are also specified. The order is OWNER, PROJECT, OTHERS.
Syntax:

OTHERS=( [RI[,WI[,N])
R specifies read access is allowed
w specifies write access is allowed
N specifies no access is allowed
7.5.42 JOVERRIDE Directive
The /OVERRIDE directive designates the override subsection of the //SOFTWARE
section. This directive is optional.
Syntax:

/OVERRIDE (AN

/
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7.5.43 OWNER Directive

The OWNER directive specifies the owner name and associated access rights that apply
to the partition previously defined in a NAME directive. If more than one NAME
directive has been specified, the OWNER directive only applies to the last one
specified. This directive is optional. If not specified, default is OWNER=(SYSTEM,R,W).

Syntax:

OWNER=(name [,R]1[,W][,N])

name is the one- to eight-character owner name to be associated with the
partition
R specifies read access is allowed

specifies write access is allowed

N specifies no access is allowed

7.5.44 [PARAMETERS Directive

The /PARAMETERS directive designates beginning of the parameters subsection of the
//HARDWARE and //SOFTWARE sections. This directive is required and it must be the
first subsection of the //HARDWARE and //SOF TWARE sections.

Syntax:

/PARAMETERS

7.5.45 [PARTITION Directive

The /PARTITION directive designates the memory partition and/or global common
subsection of the //SOF TWARE section. This directive is optional.

Syntax:

/PARTITION

7.5.46 PASSWORD Directive

The PASSWORD directive is included for compatibility and is ignored by SYSGEN. Items
following this directive on the same line are ignored.

Syntax:

PASSWORD
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7.5.47 PATCH Directive

The PATCH directive specifies a system patch area to append to the MPX-32 resident
image. This directive is optional. If not specified, a system patch area is not reserved.

Syntax:
PATCH=number

number specifies the hexadecimal number of bytes to be added to the resident
MPX-32 system as a system patch area. If the extended mode was activated
at SYSGEN this specifies the hexadecimal number of bytes to be added in
the first 16KW of memory.

Note: the system patch area is restricted by SYSGEN to the first 16KW of

memory. SYSGEN also restricts the area from exceeding the first 16KW of
memory.

7.5.48 PCHFILE Directive
The PCHFILE directive names the permanent file which the generated system uses as its
patch file. SYSGEN does not create the file; it must be supplied if patches are to be
generated. This directive is optional.
Syntax:
PCHFILE=filename
filename is the one- to eight-character ASCII file name of the file to contain patches
for the generated system. If not specified, the default is M.PATCH.
7.5.49 POD Directive

The POD directive specifies the system punched output (SPO) device to use as the
default device for SBO.

Syntax:
POD=devmnc
devmnc is the two-character device code, the two-digit hexadecimal channel

number, and the two-digit hexadecimal device subaddress. See Table 7-1.

7.5.50 POOL Directive

The POOL directive specifies the size of the memory pool to be reserved at SYSGEN
time. The specified size of the memory pool is rounded up to the end of the current map
block.

Syntax:
POOL=words
words is the decimal number of words to be reserved. If not specified, the default

is 1000 words.
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7.5.51 PRIORITY Directive

The PRIORITY directive specifies the interrupt configuration and interrupt processors to
use for the target system. This directive is optional. The interrupt processors provided
are: Attention (H.IP13), Real-time Clock (H.IPCL), and CPU Scheduler (H.IPIT). The
CPU scheduler is directly connected to the lowest interrupt priority level in the system.
If a machine directive is not specified, the lowest interrupt level is S5F.

If an IPU is SYSGENed into the system, an IPU accounting processor (H.IPUIT) is
available. This processor is directly connected to the IPU accounting interval timer at
any priority. The lowest available priority is recommended.

1/0 channel interrupt levels on a CONCEPT/32 are 04 to 13.

Syntax:
PRIORIT Y=intlev,RTOM=(channel,subaddress) [,PROGRAM=name] [,INTV]
intlev is the two-digit hexadecimal interrupt level. The lowest levels are 5F on
a 32/27, and 6F on all other CONCEPT/32 computers.
channel is the two-digit hexadecimal RTOM board or IOP RTOM function channel

address

subaddress is the two-digit hexadecimal RTOM board or IOP RTOM function
subaddress, which is the one's complement of the RTOM relative physical
priority for the interrupt level.

name is the one- to eight-character name of program located in the file
assigned to LFC OBJ. If the program is to be directly connected to this
interrupt level and SYSGENed with the resident operating system, the
name must be supplied. If tasks are to be indirectly connected to the
interrupt level, no program name should be supplied. An indirectly
connected task linkage block (ITLB) is defined using the ITLB directive.

INTV indicates the level is an RTOM interval timer. A device entry, whose
address is equal to the interrupt priority level, is being built in the
scratchpad.

7.5.52 PROGRAM Directive

The PROGRAM directive specifies the program names of the trap processors to be
configured on the resident system. This directive is optional. If specified, no defaults
are in effect and all trap handlers to be included on the system must be listed. If not
specified, the following defaults are used:

H.IPOO H.IPQO9
H.IPAS H.IPOC
H.IP02 H.IPOF
H.IPO3 H.IP10 (32/27 excluded)
H.IP04 H.IP13
H.IPO5 H.IPHT
H.IP06 H.IPU
H.IPO7 H.IPUAS (if an IPU is configured)
H.1P08 H.CPU
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If the defaults are required along with other optional system modules, the USERPROG
directive should be used instead of the PROGRAM directive.

Syntax:
PROGRAM=(namel, . . . name7)

namel, are one- to eight-character ASCII program names of the trap handlers
..sname7 assigned to LFC OBJ, separated by commas. A maximum of seven names
are entered per directive.

Note: Do not include H.CPU2 or H.EXEC2 in this directive, because the DELTA
directive automatically selects them.

7.5.53 PROJECT Directive

The PROJECT directive specifies the project group name and associated access rights
which apply to the partition previously defined with a NAME directive. If more than one
NAME directive has been specified, the PROJECT directive only applies to the last one
specified. This directive is optional. If not specified, the default is PROJECT=
(SYSTEM,R,W).

The OWNER directive must precede PROJECT and OTHERS directives if specified. The
order is OWNER, PROJECT, OTHERS.

Syntax:
PROJECT=(name [,R1[,WI[,N] )
name is the one- to eight-character project group name associated with the
partition
R : specifies read access is allowed
w specifies write access is allowed
N specifies no access is allowed

7.5.54 [RMSTABLS Directive

The /RMSTABLS directive designates the Resource Management System Tables sub-
section of the //SOFTWARE section. This directive is required if the ARTSIZE directive
is specified.

Syntax:
/RMSTABLS

7.5.55 RMTSIZE Directive
The RMTSIZE directive increases the size of the Resourcemark Table. This directive is
optional.
Syntax:
RMTSIZE=num
num is a decimal number between 64 and 1000. If not specified, the default is 64.
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7.5.56 SEQUENCE Directive

The SEQUENCE directive names load modules to be activated in a sequential manner by
SYSINIT immediately after the target system is booted. Tasks activated with this
directive must complete and exit before the next task is activated. This directive is
optional.

The system console cannot be used as a TSM terminal until all specified tasks are
complete.

SYSINIT checks the completion status of each task as it exits and displays a message on
the system console if abnormal status was returned. A maximum of 70 bytes of call back
information (in ASCII) can be sent using the Receiver Exit Block (RXB) when exiting a
run receiver task. This information, if present, is displayed by SYSINIT on the system
console. The user status byte, if not zero, is also displayed in decimal on the system
console.

If control switch 5 is set before booting the system, task names listed in the SEQUENCE
directive will not be activated as part of the target system boot (load) process.

Syntax:
SEQUENCE=(namel,...name7)
namel,...name7 are the one- to eight-character ASCII load module names to be

activated, separated by commas. A maximum of seven names are
entered per directive.

7.5.57 SGOSIZE Directive

The SGOSIZE directive is included for compatibility only. This directive is accepted by
SYSGEN, but the results are not used in job processing.

Syntax:

SGOSIZE=blocks
blocks is the number of 192-word blocks of disc space to be allocated for each SGO

file

7.5.58 SHARE Directive
The SHARE directive specifies the number of entries in the shared memory table. Each
entry defines a shared memory area; for example, CSECT, Global Common, Datapool, or
Shared Image. This directive is optional. A minimum of 2 must be specified to use the
Text Editor and Volume Manager.
Syntax:

SHARE=number

number is the number of entries in the shared memory table. It must be sufficient to
define all static and dynamic partitions. If not specified, the default is 0.
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7.5.59 SID Directive

The SID directive specifies a System Input Device (SID) to use as the default device in
related OPCOM commands.

Syntax:
SID=devmnc [,DENSIT Y=density] [,PARIT Y=parity]
devmnc is the two-character device code, the two-digit hexadecimal channel
number, and the two-digit hexadecimal device subaddress. See Table 7-1.
density is used only for 7-track magnetic tape. H is for high density. L is for low
density.
parity is used only for 7-track magnetic tape. E for even parity. O for odd parity.

7.5.60 SIZE Directive

The SIZE directive specifies the memory configuration of the target system. This
directive is required. Using multiple SIZE directives, memory types must be specified in
order of configuration in memory; that is, from low address to high address.

Syntax:

SIZE=nn, TYPE=c,CLASS=x [,RESERVED] [,MULTI[,MS2] ]

nn is the memory size in decimal number of map blocks. Maximum value is
2048.
c is memory type E, H, S, N, H1, H2, or H3. E, H, and S are memory types

as described in Volume I. Absent memory is indicated by N. H1, H2, and
H3 are shadow memory types.

X is memory class C or S:

C is core memory
S is semiconductor memory

RESERVED  reserves shadow memory for requesting tasks. Valid only with types H1,
H2, or H3.

MULTI specifies the multiprocessor memory flag is set indicating this memory is
not to be initialized during the startup procedure

MS2 identifies the shared. memory configured as Multiprocessor Shared
Memory System (MS)2 rather than the MBC/MBA_ Multiport Memory
System. Multiprocessor Shared Memory System (MS)2 is required for any
dual-ported memory disc.

Example:
This is a multiprocessor shared memory example for two systems with 2MB of multi-

processor shared memory and 4MB of. non-shared memory. The two systems are to share
128KW of memory. The balance of the 2MB is divided for use by the two systems.
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System 1:

/MEMORY

SIZE=512, TYPE=S,CLASS=S ;4MB OF NON-SHARED
sMEMORY

SIZE=64,TYPE=S,CLASS=S,MULTI ;128KW TO BE SHARED

SIZE=112,TYPE=S,CLAS5=5,MULTI $224KW TO BE USED BY
$SYSTEM 1

SIZE=80,T YPE=N,CLASS=5,MULTI s160KW TO BE USED BY
$SYSTEM 2

/PARTITION

NAME=GLOBALO1,SIZE=256,STRTPG=100,MAP=512

System 2:

/MEMORY

SIZE=512,TYPE=S,CLASS=S 34MB OF NON-SHARED
;sMEMORY '

SIZE=64,T YPE=S,CLASS=5,MULTI $128KW TO BE SHARED

SIZE=112,TYPE=N,CLASS=5,MULTI $224KW TO BE USED BY
$SYSTEM 1

SIZE=80,T YPE=S,CLASS=5,MULTI 3160KW TO BE USED BY
;SYSTEM 2

[PARTITION

NAME=GLOBALDO1,SIZE=256,STRTPG=100,MAP=512

Notes:

A system can have only one type of shared memory configured.

If shadow memory is not configured properly, the following SYSGEN directive error
message is displayed:

**¥ SHADOW MEMORY CONFIGURATION VIOLATION

If RESERVED is used with nonshadow memory types, the following SYSGEN directive
error message is displayed:

*** ONLY SHADOW MEMORY CAN BE RESERVED

For more information on shadow memory, refer to Volume III, Chapter 10.

7.5.61 SMD Directive

The SMD directive is included for compatibility and is ignored by SYSGEN. Items
following this directive on the same line are ignored.

Syntax:
SMD
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7.5.62 [/SOF TWARE Directive

The //SOF TWARE directive indicates the beginning of the software configuration section
of directives. This directive is required. ‘
Syntax:

//SOF TWARE

7.5.63 SVC Directive
The SVC directive increases the size of the SVC type 1 table. This directive is optional.

Syntax:
SVC=num

num is the hexadecimal number, X'80' through X'FF' of entries allowed in the SVC
Type 1 table. If not specified, the default is 7F.

7.5.64 SWAPLIM Directive

The SWAPLIM directive specifies the minimum partial swap quantum. This directive is
optional. If not specified or zero is specified, and if memory allows, swapper swaps on
demand one map block at a time. If a number n is supplied, swapper swaps out n map
blocks of the task or the entire task, whichever is smaller. To achieve total task
swapping for a 32/27 or a 32/87 n must be at least 128. To achieve total task swapping
for a 32/67 or a 32/97 use 2048 for n. The value specified is dependent on system use.
When heavy swapping is anticipated and small tasks are running, a value between 7 and
15 is recommended. )

Syntax:
SWAPLIM =n

n is the minimum partial swap quantum in map blocks

7.5.65 SWAPSIZE Directive

The SWAPSIZE directive specifies the initial swap file size. This directive is optional. If
not specified, the default is two times the configured memory. If zero is specified,
swapping is inhibited.

Syntax:
SWAPSIZE=size

size is the initial swap file size in megabytes

7.5.66 SWP Directive
The SWP directive is included for compatibility and is ignored by SYSGEN. Items
following this directive on the same line are ignored.

Syntax:
SWP
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7.5.67 SYCSIZE Directive

The SYCSIZE directive is included for compatibility only. This directive is accepted by
SYSGEN, but the results are not used in job processing.

Syntax:
SYCSIZE=blocks
blocks ifs.lthe number of 192-word blocks of disc space to be allocated for each SYC
ile
7.5.68 SYMTAB Directive
The SYMTAB directive names the permanent file where the symbol table of the
generated system is written. If the file does not currently exist, SYSGEN creates the
file. This directive is required.
Syntax:
SYMTAB-=filename

filename  is the ASCII file name of the system symbol table file

7.5.69 [SYSDEVS Directive

The /SYSDEVS directive designates the system device subsection of the //HARDWARE
section. This directive is required.

Syntax:

[SYSDEVS

7.5.70 SYSMOD Directive
The SYSMOD directive replaces system modules with other modules or removes the
compatibilty mode system modules H.ALOC, H.FISE, and H.MONS. One SYSMOD
directive is required for each system module to be replaced.
Syntax:

SYSMOD=namel,REPMOD=name2

namel is the one- to eight-character ASCII name of the system module to be
replaced or removed

name?2 is the one- to eight-character ASCII name of the replacement module or
NULL
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7.5.71 SYSTEM Directive

The SYSTEM directive names the permanent file where the generated system is

written. If the file does not currently exist, SYSGEN creates the file as a system file.

This directive is required.

Syntax:

SYSTEM=sysfile

sysfile is the one- to eight-character name of the file to contain the resident
system image generated at SYSGEN. This file name must not be the same as
the name of the current default image.

7.5.72 SYSTRAP Directive

The SYSTRAP directive selectively overrides any of the default trap handlers listed
under the PROGRAM directive.

The SYSTRAP directive cannot be used if a PROGRAM directive is used.
Syntax:

SYSTRAP=namel,REPTRAP=name2
namel is the default trap handler name to be overridden (e.g., H.IP10)

name2 is the one- to eight-character ASCII program name assigned LFC OBJ used
in place of namel

7.5.73 [TABLES Directive

The /TABLES directive designates the tables subsection of the //SOF TWARE directives.
This directive is required.

Syntax:

/TABLES

7.5.74 TERMPRI Directive

The TERMPRI directive specifies the execution priority level for all tasks activated in
the interactive terminal environment.

Syntax:
TERMPRI=nn

nn is the two-digit decimal time-distribution priority level, 55 to 64, for
interactive processing. If not specified, the default is priority 60.
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7.5.75 TIMER Directive

The TIMER directive specifies the number of timer table entries to be generated in the
MPX-32 resident image.

Syntax:
TIMER=number
number is the number of timer table entries to be generated

7.5.76 TITLE Directive
The TITLE directive attaches identifying information to the SYSGEN listed output.
Optional. If specified, it must be the first directive in the directive stream.
Syntax:
TITLE=data

data is 1 to 66 ASCII characters of information

7.5.77 TQFULL Directive

The TQFULL directive specifies the maximum time quantum that a time-distribution
task can acquire prior to preemption by another time-distribution task at the same
priority level. If TQFULL or TAGMIN is supplied, then both are required. TQFULL must
be greater than TQMIN. If not specified, TQFULL defaults to 600 milliseconds.

Syntax:
TQFULL=time

time is the maximum number of milliseconds in the quantum

7.5.78 TQMIN Directive

The TQMIN directive specifies the minimum time quantum that a time-distribution task
can acquire prior to preemption by another time-distribution task at a higher priority
level. If TQMIN or TQFULL is supplied, then both are required. TQMIN must be less
than TQFULL. If not specified, TQMIN defaults to 200 milliseconds.

Syntax:
TQMIN=time

time is the minimum number of milliseconds in the time quantum

7.5.79 TRACE Directive

The TRACE directive initializes the system trace flag word C.TRACE. Bit indicators
within C.TRACE are described in the MPX-32 Technical Manual, Chapter 7. This
directive is optional. If not specified, C.TRACE defaults to X'FFFFFFFE".

Syntax:

TRACE=num
num is a zero- to eight-character hexadecimal number
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7.5.80 /TRAPS Directive

The /TRAPS directive designates the trap descriptor subsection of the //HARDWARE
section. This directive is required.

Syntax:
/TRAPS

7.5.81 TYPE Directive

See the SIZE directive.

7.5.82 USERPROG Directive

The USERPROG directive specifies system modules to be included in the system along

with the default trap handlers specified in the PROGRAM directive. This directive is

optional.

Syntax:

USERPROG=(namel, . . . name7)

namel,...name 7 are one- to eight-character ASCII program names of modules
assigned to LFC OBJ, separated by commas. A maximum of
seven names are entered per directive.

7.5.83 /VP Directive

The /VP directive designates the Vector Processor (VP) subsection of the //HARDWARE
section. This directive is required for systems containing a VP3300 or VP6410.

Syntax:
/VP

7.5.84 VP Directive

The VP directive specifies the device characteristics of the Vector Processors to be
configured. This directive is required for systems containing a VP3300 or VP6410 VP,

Syntax:
VP={ (aa, [,number] )| [,PROGRAM=modulel]
aa
aa is the two-digit hexadecimal subchannel number
number is the number of VPs to be configured. If not specified, the default is one.
modulel is the name of the module used to include a VP memory partition into a

task's logical address space. If not specified, the default is HLACBA.
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7.5.85 VPID Directive

The VPID directive specifies unit specific information for a VP. This directive is
required for systems containing a VP3300 or VP6410. One VPID directive must be used
for each Vector Processor specified in the VP directive.

Syntax:

VPID=aa, VPTYPE=tt, STARTBLK=blk, PRIORIT Y=intlev, INTRPT(cc,ss)

[,LPROGRAM=module2] [,IPCA=ipsize] [,BUS0=b0size] [,BUS1=blsize]

[,BUS2=b2size] [,BUS3=b3size]

aa is the two-digit hexadecimal subchannel number

tt is the type of VP: 33 specifies a VP3300, and 64 specifies a VP6410

blk is the decimal starting physical map block address where the VP memory
partitions are to be allocated

intlev is the two-digit hexadecimal interrupt level

cc is the RTOM/IOP channel address

ss is the RTOM/IOP two-digit hexadecimal interrupt subaddress.

module2 is the name of the interrupt handler to be used with this VP. If not
specified, the default is H.IPVP.

ipsize is the number of pages to be allocated for the Interrupt Processor Context.
If not specified, the default is 16 pages.

bOsize is the number of pages allocated for BUSO. If not specified, the default is 16
pages. This parameter is valid for VP6410 only.

blsize is the number of pages allocated for BUS1. If not specified, the default is 32
pages for a VP6410 and 48 pages for a VP3300.

b2size is the number of pages allocated for BUS2. If not specified, the default is no
pages. This parameter is valid for VP3300 only.

b3size is the number of pages allocated for BUS3. If not specified, the default is no
pages. This parameter is valid for VP3300 only.
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CHAPTER 8
SYSTEM DEBUGGER (H.DBUG)

The System Debugger is provided on the master SDT. It debugs the resident operating
system as well as SYSGENed user interrupt and I/O handlers. The debugger is SYSGENed
as part of the resident MPX-32 starter system, and it can be included in any user
configuration of the resident system by wusing the SYSGEN directive
PROGRAM=DEBUG. The System Debugger is composed of two parts: a small portion
runs mapped as part of the resident operating system and occupies approximately 600
words of system logical address space; the remaining portion runs unmapped and
represents the bulk of the debugger. The unmapped portion permanently occupies
approximately BKW of physical memory, but does not increase the size of the logical
address space devoted to the operating system.

The system debugger only operates in privileged mode because it is using stand-alone
I/O. Therefore, even privileged instructions are executed. Invalid instructions are
flagged with an asterisk immediately following the opcode text. The instructions that
may alter the program counter in the pseudo-PSD are executed, such as LLPSD, BRI, SVC,
etc., and traced by the debugger.

Unusual instruction sequences (branch increment with positive register contents, double
word instructions using an odd number register, etc.) are flagged with a question mark
following the instruction text. These inform the user of possible problems.

The debugger always starts in symbolic mode to allow addressing by base name plus
offset. The AB (Absolute) command switches to absolute addressing. The SY (Symbolic)

command switches back to symbolic addressing. (Absolute or symbolic modes apply to all
address displays.)

8.1 Using the Debugger
8.1.1 Arithmetic and Special Operators

The debugger recognizes the following characters as unique operators allowable in any
command or expression:

Character Usage
G thru Z Symbolic base values
R Register designator
parenthesis () Contents of '
Colon (2) Current value of last displayed contents
Asterisk (¥) Indirect address if first character in a field
Slash (/) Current total
Semicolon (;) Task high address
Question Mark (?) Task low address
MPX-BZ, Vol. III System Debugger
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Character

Dollar Sign ($)

Plus Sign (+)

Minus Sign (-)

Asterisk (¥*)

Slash (/)

Ampersand (&)

At-sign (@)

Right Angle Bracket (>)

Left Angle Bracket (<)

Apostrophe (")

Backslash (\)

8.1.2 Special Functions

Usage
Current PC contents from PSD
Field on left added to field on right
Field on right subtracted from field on left
Field on left multiplied by)field on right
Field on left divided by field on right
Field on left is ORed with field on right
Field on left is ANDed with field on right

Field on left is shifted right by the count in the
right side field

Field on left is shifted left by the count in the right
side field

ASCII text delimiter

Subfield delimiter

The debugger expects to read a two-character directive and options; however, the
following special functions may be input instead of the normal directives:

Function

A
*
carriage return
>

<
$

Meaning

Display previous location

Display location indirect to current location
Display next location

Right shift current location and display
Left shift current location and display

Display current location

These functions require only the one byte of input.

8-2
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8.1.3 Execution Breakpoints

A breakpoint is an address where program execution can be interrupted. Eight fixed
breakpoints can be defined. In addition, a one-shot breakpoint can be established for the
directed execution directives GO or CT.

8.1.4 Debugger Bases

The debugger uses a range of one-character bases to provide symbolic references to
memory. Once established, the base characters (characters G through Z) can be used in
any directive or arithmetic expression. The following bases are initialized by the
debugger when loaded with MPX-32:

Base Module

H.TAMM

H.MEMM

H.EXEC

Available

Available

H.ALOC

H.FISE

TSA start (C.TSAD)
Available

Available

IP06 (SVC)
H.SWAPR

X'78000' (User DEBUG)
H.TSM

Available

H.VvOMM

H.MONS

H.REXS

H.JIOCS

H.REMM

N<XXEKCAHOWITIPDTVOZIrAw—~IEM

Note: 40I is equivalent to 40+I or I+40.

8.1.5 Base Characters

The characters 'G' through 'Z' can be set to any value by the BA (Base) directive. For
example,

BA G 427F0

defines G as location 427F0. G appears in all address displays in place of 427F0. G can
be used in any directive and it is processed as 427F0.

MPX-32, Vol. Il System Debugger
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8.1.6 Operator Restrictions

Arithmetic expressions are evaluated left to right.

Operators can appear in any directive and are not restricted in length. For example:
AR D9C35FFF,@3800000, >14

This results in a hexadecimal 18.
AR *34595,£2, +Z, +3000

If location 34595 contained 500 (hex) and Z was set to 30000, the above expression has a
value of 34400.

DM O + 34C2 -1>2

The location specified by base O was previously set to 30000, so the DM location is CD30
(30000 + 34C2 -1 and right-shifted 2 bits).

The above examples illustrate expressions that can be used in any appropriate directive.

8.1.7 Expressions
The debugger processes expressions from left to right. For example,
AR 2%*32+G/2

breaks down to two times 32 plus the value of G. That total is divided by 2 and the
answer is typed.

8.1.8 Registers

The contents of a register is specified in any expression by enclosing the register number
in parentheses. For example,

DM (1)
displays the contents of R1.

The DR directive displays registers and the CR directive can modify the registers.

8.1.9 Indirection
Indirection must precede a field. For example,
DM *0

causes the value at location O to be obtained and displayed as an address.

System Debugger MPX-32, Vol, III
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8.2 Accessing the Debugger

If the system debugger is configured as part of a resident system, the debugger is
automatically accessed by SYSINIT when the configured system is installed from the user
SDT. (The installation process is described in Chapter 2.) The debugger is activated by
SYSINIT. The debugger input prompt is a double angle bracket (>>).

Debugger directives can be issued from the system console and patches can be made in
the memory resident image of the system. The debugger is terminated by a TE
(Terminate) directive. It returns control to SYSINIT, which continues building the system
as described in Chapter 2.

There are three other ways the debugger can be accessed:

. A privileged user task can code a branch and link through the communications region
variable that points to the debugger (C.DEBUG):

BL *C.DEBUG

. Branch and link can only be used in modules or tasks that do not reside in the extended
execution area of MPX. For modules that reside in the extended execution area or
vary between extended and nonextended placement, the MBR_DBG macro can be used
to access the debugger. The MBR_DBG macro determines the operating mode of
calling module and inserts the appropriate code for debugger access.

. An OPCOM DEBUG directive can be used.

The system debugger uses stand alone drivers to perform I/O. The debugger routes
listings to the printer configured as LP7E and it gets directives from the terminal or
teletype configured as TY7E (normally the system console). Although any terminal user
can issue the OPCOM DEBUG directive, once the system debugger gains control, its
prompt is displayed on the system console and it accepts directives only from that
device.

8.3 Debugger Directives

When the debugger is entered, it initializes bases and sets symbolic mode. It is then
ready to receive and process directives.

The directive syntax requires the first two characters be entered unless special operators
are used. Certain directives contain one or more fields of additional information,
separated by a comma.

Debugger directives are summarized below and described in detail in the following
pages. The summary is divided into three sections: general debugging directives,
directive list directives, and patch list directives.

Directive Description

AB Displays all subsequent addresses as numeric (absolute mode)

AD Displays low and high limits of a task address space

AR Evaluates an arithmetic expression and displays its value

AS Converts an instruction into its hexadecimal equivalent
MPX-32, Vol. IlI System Debugger
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Directive

BA

BR
BY or TE
CB
CH
CM
CO

CR
CcT

DB
DE
DI

DM
DQ
DR
DS

DT

DU
EC
ET
GO

HC
LB
LP
LT
MR
MS
PS
RE

8-6

Description

Creates, deletes, or modifies the definition of a user base and
displays its addresses

Sets a breakpoint at a specified address

Exits the debugger (only when entered by a branch and link)
Changes the contents of a base register

Displays Controller Definition Table (CDT) entries

Changes the contents of memory to a new value

Continues tracing or execution from a breakpoint set with a
BR command

Changes the value of a user register

Continues processing, setting a one-shot breakpoint at a
specified address which terminates the trace function

Displays the base registers
Deletes a breakpoint which was set with the BR command

Displays memory locations in instruction format within a
specified address

Displays memory locations within a specified address range
Displays dispatch queue entries
Displays all registers

Displays memory locations in instruction format within a
specified address range

Dumps the Event Trace Table to the printer. This directive
assumes memory partition at hex 78000 and requires reassem-
bly of the entire resident source with the event table enabled

Dumps output to the line printer
Echoes terminal output to the line printer
Places an event trace point at a specified address

Resumes execution of a user program at a specified address or
the last known user PSW. Optionally sets a one-shot trap at a
specified address.

Displays the state queue head cells

Lists all breakpoints

Sets line printer output mode

Displays a list of the current mobile event trace points

Allows inspection of one CPU map register pair on a 32/87
Modifies scratchpad locations

Displays last known user PSW and condition codes

Remaps the debugger to the map associated with a specified

dispatch queue entry number or the current program

System Debugger - MPX-32, Vol. Il
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Directive
RT

SE

SM

SP
SsY

8
TE

TR

TS
TY
ub

Description

Removes a mobile event trace point at a specified address

Compares specified words, in the range set by the SM
directive, to a specified value

Sets the mask as a left-justified hexadecimal number for the
SE directive

Dumps CPU scratchpad RAM locations

Displays subsequent addresses as displacements from bases.
This is symbolic mode.

Displays instructions that cause TSA stack push

Same as BY directive

Traces user programs and displays each instruction after
execution

Terminates trace initiated by the TR directive
Sends output to a terminal and resets echo mode

Displays Unit Definition Table (UDT) directive entries

The following directives construct a list of system debug directives and execute them at
specified breakpoint(s). The directive list is also executed at the users request. The BR
directive executes a directive list on a breakpoint.

Directive
CD
CE
CL
Cs
CX

MPX-32, Vol. Il
Reference Manual

Description

Displays the contents of the directive list
Zeros the command list
Turns off the directive list building mode

Enters the directive list building mode

. Executes the directive list

System Debugger
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The following group of directives can be used during the debug phase of IPL. These
directives build a patch list of debug directives to apply to the system image being
IPLed. The patch list is automatically written to disc as part of the system image at the
return to SYSINIT from the system debugger. Execution of the patches is automatic at
the beginning of the debug phase of IPL.

Directive Description

PD Displays the contents of the patch list
PE Zeros the patch list

PR | Turns off the patch list building mode
PT Enters the patch list building mode
PX Executes the patch list

8.3.1 AB (Absolute) Directive
The AB directive displays all subsequent addresses as numeric (absolute mode).
Syntax:

AB

8.3.2 AD (Address) Directive
The AD directive displays the low and high limits of a task's address space.
Syntax:

AD

8.3.3 AR (Arithmetic) Directive

The AR directive evaluates an arithmetic expression. The debugger processes the
expression in its left to right order and displays the value.

Syntax:
AR expr

expr is the arithmetic expression to be evaluated

System Debugger MPX-32, Vol. III
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8.3.4 AS (Assemble Instruction) Directive

The AS directive converts an assembly language instruction to its B8-digit hexadecimal
equivalent.

Instruction groups supported are memory-reference and register-register.
1/0 instruction group is not supported.

Also, the Assembler mnemonics used in the syntax for this directive are abbreviated to
only four characters rather than five characters. Use the DI directive to display the
valid four-character mnemonics available for use with the AS directive.

Syntax:
AS [B] opcode [,reg] [,offset] [,index][ (Breq) ]
B activates base mode operation
opcode is the four-character Assembler mnemonic
reg is a number from zero to seven
offset is a hexadecimal number or an expression
index is the number one, two or three
Breg is the base register (B0-B7) that is used for base mode instructions. If this

parameter is specified, base mode must be activated (B parameter).

8.3.5 BA (Base) Directive

The BA directive defines a user base by adding its name to the internal base definition
table, deletes a user base name from the base table, or redefines a user base by changing
the value specified in the base name's definition.

A maximum of twenty bases are definable."

Syntax:
BA base [addr]
base is a one-character alphanumeric base name. See Section 8.1.4.
addr is the logical address for the base. If not supplied, the specified base name

is deleted. If addr is supplied and base is already defined, base is redefined
to represent addr.

8.3.6 BR (Breakpoint) Directive

The BR directive sets a breakpoint at a specified address. A breakpoint remains in
effect until cleared with the DE directive. Upon execution of the breakpoint, BRK @addr
is displayed along with the contents of the registers to indicate which breakpoint was
executed. A maximum of eight breakpoints can be set. Breakpoints and event trace
points (see ET command) cannot be set at the same address location.

Syntax:
BR addr [,C][,B]
addr is the address at which the breakpoint is set
C specifies execution of a debug directive list at this address

B specifies that the breakpoint resides in extended MPX

MPX-32, Vol. Il System Debugger
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8.3.7 BY (Bye) Directive —

The BY directive exits the debugger when entry was made using a branch and link
instruction. The debugger returns control to the calling program. See also the TE
directive.
Syntax:
BY
8.3.8 CB (Change Base Register) Directive
The CB directive modifies the contents of one or more user base registers.
Syntax:
CB reg, value [,valuel..
reg is a user register, B0-B7
value is the 32-bit value to be stored in the specified register. Successive values
are stored in consecutive user registers. Two successive commas with no
intervening value skips the user register corresponding to the missing value,
leaving its contents unchanged. If register seven has been altered or skipped
and an unused value remains, it is ignored.
8.3.9 CD (Display Command L ist) Directive _
S~ S
The CD directive displays the contents of the system debugger directive list.
Syntax:
CD
8.3.10 CE (Zero Command List) Directive
The CE directive zeros the system debugger directive list. Once zeroed, the list can be
replaced or left zeroed to remove the directive list function.
Syntax:
CE
8.3.11 CH (Display Controller Definition Table Entry) Directive
The CH directive displays one or all CDT entries.
Syntax:
CH [index]
index is the index of the CDT entry to be displayed. If not specified, all CDT 4
entries are displayed. \ P
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8.3.12 CL (Terminate Build Directive List Mode) Directive
The CL directive terminates the system debugger directive list building mode.
Syntax:

CL

8.3.13 CM (Change Memory) Directive

The CM directive changes the contents of one or more words to a new 32-bit value. The
specified address is changed to either a right-justified hexadecimal value or a left-
justified blank-filled ASCII text word.

Syntax:
CM addr,value [,valuel...
addr is the address of the first or only word to be changed

value is the 32-bit value to be stored at the specified address. Successive values
are stored in consecutive words beginning at addr. Two consecutive commas
with no intervening value can be used to skip the memory address
corresponding to the missing value, leaving its contents unchanged.

8.3.14 CO (Continue) Directive

The CO directive continues tracing or execution from a breakpoint. If the user is in
trace mode (entered by a TR directive), tracing continues and the debugger does not exit
while TR is active. If the user is not in trace mode, execution continues. (See GO
directive).

Syntax:
CO [addr [,stop] ]
addr is the address where program execution with optional trace continues. If not
specified, the program resumes from the last known location.
stop is the address where execution and tracing terminates

8.3.15 CR (Change Register) Directive

The CR directive modifies the contents of one or more user registers.

Syntax:
CR reg,value [,valuel..
reg is a user register, R0O-R7
value is the 32-bit value to be stored in the specified register. Successive values

are stored in consecutive user registers. Two consecutive commas with no
intervening value skips the user register corresponding to the missing value,
leaving its contents unchanged. If user register seven has been altered or
skipped and an unused value remains, it is ignored.
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8.3.16 CS (Build Directive List) Directive —

N
The CS directive puts the system debugger in the directive list build mode. The following s
directives are not valid once CS is specified: CD, CE, CL, CX, or another CS directive.
Syntax:
CsS
8.3.17 CT (Continue then Terminate) Directive
The CT directive continues processing from a specified dollar sign ($) location, setting a
one-shot breakpoint at a specified address which terminates the trace function.
Syntax:
CT [addr]
addr is the address where an optional one-shot breakpoint is set. Tracing is
terminated and the users program reentered. If not specified, return to the
user's program is at the last known program counter value.
8.3.18 CX (Execute Directive List) Directive
The CX directive executes the system debugger directive list.
Syntax: .
CX
8.3.19 DB (Display Base Register) Directive
The DB directive displays one or more user base registers.
Syntax:
DB [Breg]
Breg is a user base register, 0-7. If no register is specified, the default is all user
base registers are displayed.
8.3.20 DE (Delete) Directive
The DE directive deletes a breakpoint that was set with a BR directive and restores user
instructions to their original locations. ‘
Syntax:
DE addr
addr is the address where the breakpoint is deleted and the user's instruction is T
restored to its original location [ /
<
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8.3.21 DI (Display Instruction) Directive

The DI directive displays any memory locations within a specified address range, in
instruction format, one line at a time (same as DS directive).

Syntax:
DI addl [,add2][,B]
addl is the address where the display starts

add2 is the address where the display ends. If not specified, the display continues
until a character other than a carriage return is entered at the end of a line.

B specifies base mode instruction display

8.3.22 DM (Display Memory) Directive

The DM directive displays all memory locations within the specified address range. If
DM is used with no parameters, memory locations are displayed 24 lines at a time. A
carriage return continues the display; any other character entered terminates the
display. :

Syntax:

DM [addl [,add2] [,number] ]

addl is the address where the display starts

add2 is the address where the display ends. If not specified, the ending address
defaults to the starting address. For example, addl is the only. location
displayed.

number is the number of words to be displéyed per line on the console (minimum one,

maximum eight). If not specified, the default is four.

8.3.23 DQ (Display Dispatch Queue Entry) Directive

The DQ directive displays one or all DQE entries.

Syntax:
DQ [index]
index is the index of the DQE entry to be displayed. If not specified, all DQE
entries are displayed.
MPX-32, Vol. III System Debugger
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8.3.24 DR (Display Register) Directive
The DR directive displays the memory locations of registers.
Syntax:

DR [req]

reg is a user register (R0-R7). If not specified, all registers are displayed.

8.3.25 DS (Display Symbolic) Directive

The DS directive displays any memory locations within a specified address range, in
instruction format, one line at a time (same as DI directive).

Syntax:
DS add1[,add2][,B]
addl is the address where the display starts

add2 is the address where the display ends. If not specified, the display continues
until a character other than a carriage return is entered at the end of a line.

B specifies base mode instruction display

8.3.26 DT (Display Event Trace) Directive

The DT directive dumps the Event Trace Table to the line printer. Event trace is
disabled until printing is completed.

Caution: This directive assumes memory partition at hexadecimal 78000 and requires
reassembly of the entire resident source with event trace enabled.

Syntax:

DT
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8.3.27 DU (Dump) Directive

The DU directive writes a range of memory to a line printer. ASCII format is used for
the right-hand side of the memory display.

Syntax:
DU [start [,stop] ]
start is the memory address where the dump starts

stop is the memory address where the dump stops. If not specified, the default is
the end of the operating system.

If no parameters are specified, the entire operating system area is output.

8.3.28 EC (Echo) Directive

The EC directive generates hard copy output when a CRT is the terminal device. Output
is listed, line by line, on the line printer for every carriage return on the terminal. To
terminate the EC directive, specify the TY directive.

Syntax:
EC

8.3.29 ET (Enter Event Trace Point) Directive

The ET directive places an <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>