






































































































































































































































































































































































































































DEFAULTS Directive

The DEFAULTS directive establishes defaults for subsequent ADD directives.

Each DEFAULTS remains in effect until the next DEFAULTS is specified. When the next
DEFAULTS is specified, the default for any keyword not specified is the SYSTEM
default. When more than one keyword default is to be defined for a group of users, all
defaults must be specified with one DEFAULTS directive as shown in the example of

directive usage.

Syntax:

DEFAULTS| KEY=name
VOLUME=name
DIRECTORY=name
PROJECT=name
TABS=T [,T1[,T] ...

KEY=

VOLUME=

DIRECTORY=

PROJECT=

TABS=

FLAGS=ALL
=NONE
=ALLEXCEPT

=flist

10-8

[FLAGS=] g NONE

ALL

ALLEXCEPT flist
flist

is the one- to eight-character key associated with this owner
name

is the one- to lé6-character default volume name associated
with this owner name. If not specified, the default is SYSTEM.

is the one- to l6-character default directory name associated
with this owner name. If not specified, the default is SYSTEM.

is the one- to eight-character default project group name
associated with this owner name. If not specified, the default
is SYSTEM,

sets as many as eight-decimal tab positions to be associated
with this owner name. If not specified, the default tabs are set
at 10, 20, and 36.

specifies all restrictions apply to this owner

specifies no restrictions apply to this owner

specifies all restrictions the following listed key words apply to
this owner

specifies the operations associated with following listed key
words cannot be performed by this owner
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The following key words disable the corresponding OPCOM directives:

ABORT MODE
ACTIVATE MODIFY
BATCH MOUNT
BREAK OF FLINE
CONNECT ONLINE
CONTINUE PURGEAC
DELETETIMER REDIRECT
DEPRINT REPRINT
DEPUNCH REPUNCH
DISABLE REQUEST
DISCONNECT RESUME
DISMOUNT SEARCH
DUMP SEND
ENABLE SETTIMER
ESTABLISH SNAP
HOLD STATUS
KILL SYSASSIGN
LIST TIME

When the following keywords are specified, the corresponding restrictions apply:

Key word Restriction

CATPRIV Cannot catalog privileged programs

CHANGEDEF 'Cannot change working directory or project group
OWNERACC Cannot access tasks with different owner name
PRIORITY Cannot use the TSM $URGENT directive

PRIVILEGE Cannot run privileged programs other than OPCOM
REMOVE Cannot use TSM $REMOVE directive

RESTART Cannot use the TSM $RESTART directive

USERFLAGS (n) Decimal number in the range of 0 to 15 for use by user

for security. User programs examine this number in bits
60 to 63 of T.ACCESS.

When the following keywords are specified, the corresponding defaults apply:

Key word Default
NOCOMMAND OPTION NOCOMMAND in TSM
SEQUENTIAL If more than one job is submitted by a TSM $SUBMIT

directive, the jobs execute sequentially. If sequential
execution is required for jobs run using a BATCH or
RUN directive, S must be specified on the $JOB
directive line.
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DELETE Directive
The DELETE diréctive removes an existing owner from the MKEY file.
Syntax:

DELETE [OWNER=] name

OWNER= is the one- to eight-character owner name

LOG Directive
The LOG directive lists existing owners and all attributes except their key.
Syntax:

LOG [[OWNER=] name]

OWNER= is the one- to eight-character owner name whose attributes are to be
displayed. If not specified, all owners attributes are displayed.

NEWFLILE Directive

The NEWFILE directive clears the MKEY file of all exlstlng entries. If present, it must
be the first directive specified.

Syntax:

NEWFILE

X Directive
The X directive indicates end-of-file and exit.
Syntax:

X

MPX-32, Vol. III
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10.1.3 Examples of Directive Usage

NEWFILE

ADD OWNER=SYSTEM VOLUME=SYSTEM DIRECTORY=SYSTEM
DEFAULTS PROJECT=WORK TABS=7,12,24 FLAGS=NONE

ADD OWNER=0WN1 VOLUME=VOL1 DIRECTORY=DIR1

ADD OWNER=0OWN2 VOLUME=VOL2 DIRECTORY=DIR2

ADD OWNER=0OWN3

DEFAULTS VOLUME=TEST PROJECT=EXAM

ADD OWNER=OWN4 KEY=0416 TABS=10,25,50

CHANGE OWNER=0WN3 VOLUME=VOL3

ADD OWNER=0OWN5 FLAGS=ALLEXCEPT MOUNT,SEARCH,PRIVILEGE,SEQUENTIAL
ADD OWNER=0OWN6

DEFAULTS VOLUME=TEST DIRECTORY=DIR3 PROJECT=UTIL FLLAGS=ABORT,HOLD,MOUNT,

MODIFY,PRIVILEGE,PRIORITY,SEQUENTIAL TABS=9,18,36
ADD OWNER=0OWN7 KEY=1205

ADD OWNER=0OWNS8 KEY=1103

ADD OWNER=0OWN9 KEY=0613

DELETE OWNS3

LOG

X

10.2 M.PRJCT File

The M.PRJCT file contains the project group names that are valid for use with the TSM
CHANGE PROJECT directive and that are used by the accounting utility ML(ACCNT. If a
M.PRJCT file does not exist, any project group name is valid.

When using the accounting utility, project group names can be established for each owner
name on the system to gain access to TSM in one of two ways:

1. Using the Volume Manager, an M.PRJCT file can be created under the owner
SYSTEM as a nonextendible file that is not accessible by PROJECTGROUP or
OTHER. The file should be zeroed. As many as 32 entries can be placed in this file
from an editor-created user file using the PROJECT program J.PRJCT. The output
from the PROJECT program does not need to be assigned; output automatically
goes to M.PRJCT unblocked. Only users with the System Administrator attribute
can use the PROJECT program.

Example:

ENTER YOUR OWNERNAME:SYSTEM

TSM>VOLMGR

VOL>CREATE @SYSTEM(SYSTEM)M.PRICT AUTO=N ZERO=Y-
VOL>ACCESS=PROJECTGROUP ()-

VOL>ACCESS=OTHER () SIZE=4

voL>X

TSM>$ASSIGN INP TO PFILE
TSM>PROJECT

2. Default project group names can be established for each owner name using the KEY
utility.

Project group names can be changed by a user with the $CHANGE PROJECT directive
under TSM. When a project group name is changed, the account utility is terminated for
the previous group name and initiated for the new group name. The change remains in
effect until changed again or the user logs off the system. When the user logs on the
system, default project group names are reestablished.

MPX-32, Vol. III
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10.2.1 Using the PROJECT Program

The primary file required to use PROJECT is an input file containing M.PRJCT
information for each owner.

If the M.PRJCT file is recreated, the new file does not become effective until the

system is rebooted. If control switch four is set at IPL, the M.PRJCT file is ignored
while the system is running.

The input file is prepared using the Edit STORE directive. It must be assigned to the
logical file code INP. Output is unblocked and automatically assigned to the system file

M.PRJCT.
Example:

TSM>$ASSIGN INP TO FILENAME
TSM>$PROJECT

Only owners with the System Administrator attribute can run the PROJECT program.

10.2.2 Directives

Input to the PROJECT program is a series of directives that are summarized below and
described in detail on the following pages.

PROJECT directives have one or more associated parameters. Some parameters can be
preceded by a keyword and equal sign. Multiple parameters can be separated by the
normal TSM delimiters: spaces, commas, equal sign, and parentheses.

Continuation of a directive to the next physical line is specified by a comma following
the last parameter on the line.

PROJECT directives are summarized below and described individually on the following
pages.

Directive Description

ADD Authorizes a new project group name

CHANGE Changes a key associated with a project group name
DELETE Removes a project group name from the PROJECT file
LOG Lists existing project group names

NEWFILE Clears the M.PRJCT file of all existing entries

X Indicates end-of-file and exits

MPX-32, Vol. III
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ADD Directive
The ADD directive adds new project group names.
Syntax:

ADD [PROJECT=] pname [KEY=key]

phames= is the one- to eight-character project group name to be added
key= is the one- to eight-character key to be associated with this project group
name

CHANGE Directive
The CHANGE directive changes an existing key associated with a project group name or
establishes a key with an existing project group name that does not have an associated
key. A key cannot be deleted with this directive. If a key is to be deleted, the DELETE
directive must be used to delete the project name; the ADD directive must then be used
to reestablish the project name without a key.
Syntax:

CHANGE [PROJECT=]pname [KEY=key]

pname= is the one- to eight-character project group name

key= is the new one- to eight-character key to be associated with this project
group name

DELETE Directive
The DELETE directive removes an existing project group name from the PROJECT file.
Syntax:

DELETE [PROJECT=] pname

pname= is the one- to eight-character project group name to be deleted

LOG Directive
The LOG directive lists existing project group names.
Syntax:

LOG [[PROJECT=]pnamel]

pname= is the one- to eight-character project group name whose authorization is to
be listed. If not specified, all project group names are displayed.

MPX-32, Vol. III
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NEWFILE Directive

The NEWFILE directive clears the M.PRJCT file of all existing entries. If present, it
must be the first directive specified.

Syntax:
NEWFILE

X Directive
The X directive indicates end-of-file and exit.
Syntax:

X

10.3 Examples of Directive Usage

NEWFILE

ADD PROJECT=SYSTEM
ADD PROJECT=WORK
ADD PROJECT=EXAM
ADD PROJECT=UTIL

ADD TEST

ADD LANG KEY

ADD DOC KEY=JM
CHANGE PROJECT=LANG KEY=DR
CHANGE TEST KEY=CASE
DELETE PROJECT=DOC
ADD DOC

LOG

X

MPX-32, Vol. Il
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10.4 M.ACCNT File

The job accounting program indicates elapsed time, CPU time, and IPU time for all
jobs. The M.ACCNT file must be created by the Volume Manager under the owner name
SYSTEM as a nonextendible zeroed file with read access by PROJECTGROUP and
OTHER. Its size is determined by the need of the individual site. Its format is 16 word
entries in an unblocked 192W physical record. This file is where job accounting
information is collected for use by TSM.

For example:

ENTER YOUR OWNERNAME:SYSTEM

TSM>VOLMGR

VOL>CREATE @SYSTEM(SYSTEMM.ACCNT AUTO=N ZERO=Y SIZE=100-
VOL>ACCESS=PROJECT GROUP(R )-

VOL>ACCESS=0THER(R)

The M.ACCNT file is created as a nonextendible file on volume SYSTEM and directory
SYSTEM. PROJECTGROUP and OTHER have read access. As many as 1200 entries can
be specified.

If the M.ACCNT file is recreated, the new file does not become effective until the
system is rebooted. If control switch four is set at IPL, the M.ACCNT file is ignored
while the system is running.

Default project group names for accounting purposes can be established with the M\KEY
utility.

Data collected by the accounting program can be retrieved with the OPCOM LIST
command. Refer to OPCOM utility documentation.

The format of M.ACCNT file entries follows.

MPX-32, Vol. III
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Word

Owner name (1- to 8-character ASCII). See Note 1.

Project (1- to 8-character ASCII). See Note 2.

Date (mm/dd/yy) (ASCII). See Note 3.

Logon time (hh/mm/ss) (ASCII). See Note 4.

0 © ~N N w & W N ol =]

Elapsed time (hh:mm:ss) (ASCII). See Note 5.

10 Raw CPU time (Binary). See Note 6.

11 Raw IPU time (Binary). See Note 7.

12 Origin (1- to 8-character ASCII). See Note 8.

13
14 Reserved
15
Notes:
1. Owner name - The one- to eight-character ASCII owner name associated with the
job.
2.  Project - The one- to eight-character ASCII alphanumeric project name or number
associated with the job..
3. Date - The ASCII numeric date associated with the job.
4. Logon time - The ASCII numeric time of day on the 24-hour clock the user signed
on the system.
5. Elapsed time - The total time (24-hour clock) the user was signed on the system in
ASCIIL
6. Raw CPU time - The actual number of 38.4 microsecond intervals of CPU time for
the job (unformatted equivalent of CPU time) in binary.
7. Raw IPU time - The actual number of 38.4 microsecond intervals of IPU time for
the job (unformatted equivalent of IPU time) in binary.
8.  Origin - The ASCII task pseudonym for the accounting session.

MPX-32, Vol. Il
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10.5 M.CNTRL File

The M.CNTRL file is a TSM command file selected by J.TSM automatically when a user
logs on. If the M.CNTRL file exists, it must be located in the system directory.

As the M.CNTRL file can contain TSM directives and comments, it can establish
defaults, send messages, and further restrict access to the TSM environment.

Examples:

EDT>COL

1. NOTE LOG ON AT
2. TIME

3. <er>

EDT>STO M.CNTRL SYS

This causes the time and date to be automatically displayed when a user logs on the
system. NOTE indicates the line is a comment line.

Notes:
Attempts to break out of the M.CNTRL file are ignored.

Errors in M.CNTRL file processing result in normal error processing for control files.

10.6 M.ERR File and xx.ERR Files

The M.ERR file contains system abort codes and messages, and should not be modified.
The xx.ERR files contain messages for unbundled products and user abort codes. For
example, FT.ERR contains FORTRAN 77+ abort messages.

The abort code format is:

XXNN
X is an alphabetic character
n is a numeral

The file SJ.XX.ER is provided on the SDT and can be modified with other abort messages
by using the Text Editor (EDIT). When an abort code cannot be found in the M.ERR file,
J.TSM appends .ERR to the abort code's prefix. Using the resulting name, J.TSM
attempts to allocate a file in the system directory. If allocation occurs, the file is

searched for the error code.
10.6.1 Creating xx.ERR File
Modify SJ.XX.ERR as follows:
1. Enter EDIT.

2. Use file SJ.XX.ER.

MPX-32, Vol. III :
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3.'

4.

5.

7.

8.

Modify the prefix at label STARTX.

Example:

STARTX PREFIX C'MD' MEDIA ERRORS

Remove the example messages.

Add messages using 'C' strings.

After each message, call macro MSG xx,nn where xx is the prefix specified at
STARTX; nn is the abort number in ascending order. Example (starts in the second
column):

DATA C'ERROR ENCOUNTERED READING SYC FILE'

MSG LM,01

DATA C'ERROR ENCOUNTERED WRITING TO SLO'

MSG LM,03

Save the completed file. Example:

EDT>SAVE @SYSTEM(SOURCE)S J.xxER
(xx is the prefix specified at STARTX)

Exit EDIT.

Submit the following job stream to install the new error file:

$3J0OB NEWERR OWNER
$ASSIGN SI TO SJ.xx.ER BLOC=Y (SJ.xx.ER is the file previously

saved in Step 7 by the Text
Editor (EDIT))

$ASSIGN BO TO 0J.xxER BLOCK=Y
$OPTION 1 4

$ASSEMBLE

$AS SGO TO 0J.xx.ER BLOCK=Y

$IFF PATH=@SYSTEM ~(SYSTEM)xx.ERR GO (xx is the prefix entered in
Step 3. This text ensures that
an existing abort file code is
not destroyed).

$NOTE ERROR - ATTEMPT MADE TO WRITE OVER EXISTING ABORT FILE
$GOTO END
$DEFNAME GO

$CATALOG

CATALOG xx.ERR (xx is the prefix entered in
Step 3)

$DEFNAME END

$EOJ

$$

Abort messages are immediately in effect without rebooting the system.

MPX-32, Vol. IlII
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10.7 Terminal/ALIM/ASYNCH Iritialization (INIT)

Terminal/ALIM/ASYNCH initialization is the process of defining hardware
characteristics of TSM and non-TSM devices. For purposes of this section, TSM devices
are defined as terminals, device type code X'OC' TY, connected through model 9110
ALIM or 8510, 8511, or 8512 Eight-line Asynchronous Communications controllers. Non-
TSM devices are defined as devices other than terminals; the device type code is not TY,
but the device can be connected through these same controllers.

Hardware characteristics are typically defined by a user-created system file named
LOGONFLE, or in its absence, by a set of system supplied defaults. Characteristics
include baud rate, parity, and half or full duplex. The wakeup (ring) character for all
terminals is also defined and a hardware characteristic.

Initialization of a TSM device is handled automatically when a system is installed or
restarted, regardless of the existence of a LOGONFLE. Initialization of a non-TSM
device requires a LOGONFLE entry defining the characteristics of the non-TSM device
and the keyword NOTSM.

Although the IOP console is normally treated as a TSM device, it is not initialized by
INIT.

10.7.1 The LOGONFLE

The LOGONFLE must contain the logon records in blocked, uncompressed format. The
Editor STORE directive can create this file.

The form of a LOGONFLE is shown below. LOGONFLE must contain a record for the
wakeup character definition and one record for each device definition. Only characters 1
to 72 of each record are interpreted. An asterisk (¥) in column 1, from Record 2 on,
indicates the line is a comment line. A semicolon (;) or an exclamation point (!) in any
position of a line, from Record 2 on, permits comments to follow on the line.

Record 1: wakeup

Record 2: ccaa field field ...

EOF

wakeup is a two-digit hexadecimal number defining the character which must be
typed at interactive terminals to start a logon sequence. If LOGONFLE was
not created, system default is X'3F", question mark.

ccaa is the channel number and subaddress of the device to initialize. Must be
supplied in LOGONFLE for each device. If LOGONFLE was not created, the
system default is to initialize all addresses defined at SYSGEN as device
type TY with the system default parameters.

field is a one- to eight-character keyword, (the first four characters are
significant,) describing the characteristics of a device. Fields can be
entered in any order and can be duplicated. Fields are evaluated left to
right; later entries overrule earlier entries.
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Category

Baud
Rates

Parity

Duplex

Stop
Bits

Character
Size

10-20

Keyword ALIM
19200 Not used
9600 9600 bps
7200 7200 bps
4800 4800 bps
3600 3600 bps
2400 2400 bps
2000 Not used
1800 1800 bps
1200 1200 bps
900 900 bps
600 600 bps
300 300 bps
150 150 bps
134 134.5 bps
110 110 bps
75 75 bps
50 50 bps
EXT External rate
OoDbD Odd parity
EVEN Even parity
NONE No parity
HALF Half duplex
FULL Full duplex
Full duplex bit set in UDT
S1 1 stop bit
S1.5 1.5 stop bits
52 2 stop bits
8 8-bit characters
7 7-bit characters
6 6-bit characters
5 5-bit characters

System Administrator Services

8-Line Async

19200 bps
9600 bps
7200 bps
4800 bps
3600 bps
2400 bps
2000 bps
1800 bps
1200 bps
Not used

600 bps
300 bps
150 bps
134.5 bps
110 bps
75 bps
5Q bps
Not used

Odd parity
Even parity
No parity

Half duplex

Full duplex

1 stop bit
1.5 stop bits
2 stop bits

8-bit
characters

7-bit
characters

6-bit
characters

5-bit
characters
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Category

Miscellaneous

Keyword ALIM 8-Line Async
GRAP Graphic device Graphic device
MODEM Sets Modem bit Sets Modem bit
in UDT in UDT

REMOTE Sets dial-up bit Sets dial-up bit
in UDT in UDT

NOTSM Not a TSM device Not a TSM device
INIT Initialization Initialization

data present data present

10.7.2 ALIM Terminal Record Syntax and Defaults

Syntax:

ccaa [baud]

ccaa

baud

HALF,FULL

ECHO,NOECHO

parity

charsize

stopbits

GRAP

'MODEM

REMOTE
NOTSM

INIT value

MPX-32, Vol. IIl
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HALF|[ECHO . . .
[FULL] [NOECHO} [parity] [charsize][stopbits] [GRAP][MODEM]
[REMOTE][NOTSM] [INIT value]

is the channel and subaddress of the device.

is the baud rate: 9600, 7200, 4800, 3600, 2400, 1800, 1200, 900, 600,
300, 150, 134, 110, 75, 50, or EXT. Note: If EXT is entered, the baud
rate is set externally. The default is 9600 baud.

is the half or full duplex operation. The default is HALF.

specifies characters are or are not to be echoed by the computer as
they are received. If not specified, the default is ECHO for FULL
duplex or NOECHO for HALF duplex.

is ODD, EVEN, or NONE. The default is EVEN. If NONE is specified,
the serial character is smaller due to the absence of the parity bit.

is the character size: 5, 6, 7, or 8. If not specified, the default is
seven.

is the number of stop bitss S1, S51.5, or S2. If not specified, the
default is Sl.

specifies graphic device. If not specified, the default is not graphic
device.
sets modem bit in UDT. If not specified, the default is not set.

sets dial-up bit in UDT. If not specified, the default is not set. Also,
sets switched mode. The default is private mode.

specifies a non-TSM device. If not specified, the default is TSM
device.

indicates the presence of hexadecimal initialization data. Five words
of hexadecimal value in the ALIM initialization format as follows.
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The following table shows the ALIM terminal configuration possible and their resulting O
operations. "/
SYSGEN Device LOGONFLE LOGONFLE Resulting
Directive, FULL FULL/HALF ECHO/NOECHO Terminal
Option Specified Option Specified Option Specified Operation
Yes Full Echo Half, Echo
Yes Full Noecho Full, Noecho
Yes Half Echo Half, Echo
Yes Half Noecho Half, Noecho
No Full Echo Half, Echo
No Full Noecho Half, Noecho
No Half Echo Half, Echo
No Half Noecho Half, Noecho
ALIM Initialization F ormat
Fields containing an asterisk (¥) are required; the remaining fields are optional. If not
specified, the default is OFF.
0 78 15 16 23 24 31
Word
1 Channel time-out value*. See Note 1.
2 Mode *. See Baud *. See Format. See Zero TN
Note 2. Note 3. Note 4. ‘{\\ J
3 Code. See Note 5. STX. See Note 6 EXT. See Note 7. CHAR A. -
See Note 8.
4 CHAR B. See CHAR C. See Note CHAR D (ring). S1. See
Note 9. 10. See Note 11. Note 12.
5 52. See Note Zero
13.
Notes:
1. Bits 0-31 specify the channel time-out value in seconds. For example,

X'0000005A" gives a time-out value of 90 seconds.

2. Mode bits are defined as follows:

Bits
0-1

10-22

-0 0

Description
Stop bits (SB) interpreted as follows:

Bit 0

Bit 1

0
1
0
1

System Administrator Services
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Invalid

1 stop bit
1.5 stop bits
2 stop bits
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4-5

Parity selection (PS) interpreted as foliows:

Bit Setting Description
0 Odd parity
1 Even parity

Parity enable (PE) interpreted as follows:

Bit Setting Description
0 Disable parity
1 Enable parity

Character length (CL) interpreted as follows:

Bit 4 Bit 5 cL
0 0 5 bits
0 1 6 bits
1 0 7 bits
1 1 8 bits

Baud rate factor (BRF) interpreted as follows:

Bit 6 Bit 7 BRF
0 0 Synch mode
0 1 1X
1 0 16X
1 1 64X

3. Baud rate bits are defined as follows:

Bits
8-11
12-15

C

MPX-32, Vol. 1II
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Description
Zero

With 16X selected in bits 6-7, baud rate is interpreted as follows:

Bit 12 Bit 13 Bit 14 Bit 15 Baud Rate
0 0 0 1 50 baud
0 0 1 0 75 baud
0 0 1 1 110 baud
0 1 0 0 134.5 baud
0 1 0 1 150 baud
0 1 1 0 300 baud
0 1 1 1 600 baud
1 0 0 0 900 baud
1 0 0 1 1200 baud
1 0 1 0 1800 baud
1 0 1 1 2400 baud
1 1 0 0 3600 baud
1 1 0 1 4800 baud
1 1 1 0 7200 baud
1 1 1 1 9600 baud
0 0 0 0 EXT

- System Administrator Services
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4, Format bits are defined as follows: TN

Bits Description S
16 Enable hardware ring detection
17 Enable break detection
18 Inhibit 1ms RTS off delay
19 Full or half duplex interpreted as follows:
Bit Setting Description
) Half duplex (HDX)
1 Full duplex (FDX)
20 Switch indicator interpreted as follows:
Bit Setting Description
0 Private
1 Switched line
21 Must be set for types 103 and 212 modems
Bit Setting Description
0 Switched S
1 Constant
22-23 Zero
5. Code bits are defined as follows:
Bits Description
0-3 Zero
4-7 Code bits (four-bit hexadecimal value) interpreted as follows:
Value Description
0 No action
1 Terminate on CHAR A
2 Terminate on CHAR A or B
3 Terminate on CHAR A, B, or C
4 Terminate on CHAR A* followed by B*
5 Terminate on CHAR A¥* followed by B*
followed by C*
* These characters must be different from STX, ETX, ring, or
strip characters
\t\//_
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(‘ - 6. Start of text character (STX) bits are defined as follows:

Bits
8 Action bit interpreted as follows:
Bit Setting Description
0 Recognize character
1 Inhibit character recognition
9-15 Start of text character (STX) to be recognized (seven-bit ASCII

character). The character must be different from ETX, strip,
ring, and terminate characters.

Upon recognition, unblind mode is set causing this character and subsequent
characters to be passed to memory. Blind mode, which deletes characters or blocks
of characters, is set by either a receive blind order or the recognition of an ETX
character during a receive blind order.

7. End of text character (ETX) bits are defined as follows:

Bit Description
16 Action bit interpreted as follows:
Bit Setting Description
( 0 Recognize character
1 Inhibit character recognition
17-23 End of text character (EXT) to be recognized (seven-bit ASCII

character). The character must be different from STX, strip,
ring, and terminate characters.

This character is recognized only during a receive blind order. Upon recognition,
blind mode is set which blocks characters from being passed to memory. However,
character recognition is still in effect for the STX and the ABC characters.

8. Termination CHAR A bits are defined as follows:

Bits Description
24 Zero
25-31 Termination CHAR A (seven-bit ASCII character) which must be

different from STX, ETX, ring, and strip characters.

Recognition of CHAR A causes channel end if the character is recognized in the
manner specified in bits 0-7.

MPX-32, Vol. III
Reference Manual System Administrator Services ' 10-25



9.

10.

Termination CHAR B bits are defined as follows:

Bits Description
0 Zero
1-7 Termination CHAR B (seven-bit ASCII character) which must be

different from STX, ETX, ring, and strip characters.

Recognition of CHAR B causes channel end if the character is recognized in the
manner specified in Word 3, bits 0-7.

Termination CHAR C bits are defined as follows:

Bits Description
8 Zero
9-15 Termination CHAR C (seven-bit ASCII character) which must be

11.

different from STX, ETX, ring, and strip characters.

Recognition of CHAR C causes channel end if the character is recognized in the
manner specified in Word 3, bits 0-7.

Ring interrupt CHAR D bits are defined as follows:

Bits Description
16 Action bit interpreted as follows:
Bit Setting Description
0 Recognize character
1 Inhibit character recognition
17-23 Ring interrupt CHAR D bits (seven-bit ASCII character) which
must be different from STX, ETX, strip, and terminate
characters.

12.

When recognized, and no 1/O is in progress, a ring interrupt is
generated. Ring character reporting is enabled and disabled in
the same manner as breaks.

Strip character (S1) bits are defined as follows:

Bits Description
24 Action bit interpreted as follows:
Bit Setting Description
0 Recognize character
1 Inhibit character recognition
25-31 Strip character (S1) bits (seven-bit ASCII character) which must

10-26

be different from STX, ETX, ring, and terminate characters.
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The S1 character is to be stripped from an incoming data stream. The character is
unconditionally removed from the input buffer. The character cannot have been
previously specified for a control function.

13. Strip character (S2) bits are defined as follows:

Bits Description
0 Action bit interpreted as follows:
Bit Setting Description
0 Recognize character
1 Inhibit character recognition
1-7 Strip character (S2) bits (seven-bit ASCII character) which must

be different from STX, ETX, ring, and terminate characters.
The S2 character is to be stripped from an incoming data stream. The character is

unconditionally removed from the input buffer. The character cannot have been
previously specified for a control function.

Example

The following example shows a dial-in type 103 modem interface to an ALIM with one

stop bit, even parity, parity enabled, seven-bit character length, baud rate factor of 16X,
and data rate of 300 baud.

2003 MODEM REMOTE INIT 00001518 7A06CC00 0180800D 80800580 80000000

00001518 / 7 _A /06 C\C%\
time-out of 1 stop 7 bit / 300 enable switched  must be
90 seconds bit, even character baud ring and line zero
parity, baud rate rate break
parity factor detection
enabled (16X)
01 80 80 0D
terminate STX, ETX CHAR A
on CHAR A characters 0D=
no action carriage
return
80 80 05 80 80 000000
~ | |
CHAR B and ring-in strip character strip character must be
C-no character 1 - no action 2 - no action zero
action is Control
E (X'05"
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10.7.3 ACM Controller Record Syntax and Defaults

Syntax:

FULL | [NOECH

ccaa [baud] [HALF] [ECHO O] [ parity ] [ charsize ] [ stopbits] [REMOTE]

[MODEM] [GRAP] [NOTSM] [RXON] [WXON] [RHWF] [WHWF] [RDTR] [RRTS] [INIT value]

[CXR=n]

ccaa
baud
HALF,FULL

ECHO,NOECHO
parity
charsize

stopbits

REMOTE
MODEM

GRAP
NOTSM

RXON

WXON

RHWF

WHWF

10-28

is the channel and subaddress of the device

is baud rate: 19200, 9600, 7200, 4800, 3600, 2400, 2000, 1800, 1200,
600, 300, 150, 134, 110, 75, or 50. If not specified, the default is 9600
baud.

specifies half- or full-duplex operation. If not specified, the default
is HALF. Refer to the next section.

specifies characters are or are not echoed by the computer as they
are received. If not specified, the default is ECHO for full-duplex or
NOECHO for half-duplex.

is ODD, EVEN, or NONE. If not specified, the default is EVEN. If
none is specified, the serial character is smaller due to the absence of
the parity bit.

is character size: 5, 6, 7, or 8. If not specified, the default is seven.

is. the number of stop bits: S1, S1.5, or S2. If not specified, the
default is S1.

sets dial-up bit in UDT. If not specified, the default is not set.

sets modem bit in UDT. If not specified, the default is not set. Also
sets modem bit for ACE parameters. The default is no modem.

specifies graphic device. If not specified, the default is not graphic
device.

specifies a non-TSM device.
device.

If not specified, the default is TSM

specifies software read flow control (XON/XOFF). If not specified,
the default is no software read flow control. If this option is selected
for a terminal, NOECHO should be specified so the terminal can be
used in local echo mode. This avoids line contention caused by
echoplex.

specifies software write flow control (XON/XOFF). If not specified,
the default is no software write flow control.

specifies hardware read flow control (DTR). This parameter cannot
be specified if either RXON or WXON has been specified. If not
specified, the default is no hardware read flow control. If this option
is selected for a terminal, NOECHO should be specified. This avoids
line contention caused by echoplex.

specifies hardware write flow control (DTR). This parameter cannot
be specified if either RXON or WXON has been specified. If not
specified, the default is no hardware write flow control. If this option
is selected for a terminal, the NOECHO parameter should be specif-
ied. This avoids line contention caused by Echoplex.
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RDTR specifies the DTR line is used if RXON has been requested. This is
the default, and it overrides RRTS if both are specified.

RRTS specifies the RTS line is used if RXON has been requested.

INIT value indicates the presence of hexadecimal initialization data. Value is a
one-word hexadecimal value in the eight-line asynch initialization
format.

CXR=n specifies the number of seconds to wait for carrier before J.TSM

resets DTR, causing the modem to go on hook. Valid values for n are
1-255. The value specified by n must include delays introduced by the
modem. The use of this option will also cause a 2 second delay at
logon time before transmitting the logon banner.

ACM Initialization Format

0123456789 1011 12 15 16 23 24 31
Word 1 [|DIM|F]|P|P]S|C Zero | D Baud Wake-up Zero
ul|RIP]S|E|B|L L rate character
p
1
e
X
Bit Description
0 Full or half duplex bit defined as follows:
0 Full duplex
1 Half duplex
1 Modem ring (MR) bit defined as follows:
0 Disable
1 Enable
2 Forced parity (FP) bit defined as follows:
0 Normal parity as defined
1 Force parity to one if odd; force parity to zero if even
3 Parity selection (PS) bit defined as follows:
0 Odd parity
1 Even parity
4 Parity enabled (PE) bit defined as follows:
0 Disable parity
1 Enable parity
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Bits 8-10
Bit 11

Bits 12-15

Bits 16-23
Bits 24-31

Example

Stop bit (SB) defined as follows:

0 1 stop bit
1 2 stop bits or 1.5 stop bits for five character length
Character length (CL) defined as follows:
Bit 6 Bit 7 CL
0 0 5 bits
0 1 6 bits
1 0 7 bits
1 1 8 bits
Zero

Diagnostic loop (DL) bit defined as follows:

0 Reset diagnostic loop

1 Set diagnostic loop

Baud rate bits defined as follows:

Bit 12 Bit 13 Bit 14 Bit 15 Baud rate
0 0 0 0 50 baud
0 0 0 1 75 baud
0 0 1 0 110 baud
0 0 1 1 134.5 baud
0 1 0 0 150 baud
0 1 0 1 300 baud
0 1 1 0 600 baud
0 1 1 1 1200 baud
1 0 0 0 1800 baud
1 0 0 1 2000 baud
1 0 1 0 2400 baud
1 0 1 1 3600 baud
1 1 0 0 4800 baud
1 1 0 1 7200 baud
1 1 1 0 9600 baud
1 1 1 1 19200 baud

Eight-bit wake-up character
Must be zero

The following example shows a dial-in modem interface to an eight-line asynch with one
stop bit, even parity, parity enabled, full duplex, seven-bit character length, and modem

ring enabled.

7ECO0 MODEM REMOTE INIT 5A050500

full duplex,
enable modem
ring, normal
parity as
defined,

even parity

10-30

5 A 05_ 05_00

me{ 300 baud\

ring-in must be
one stop bit, seven rate character zero
bit character is Control

E (X'05")
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( T 10.7.3.1 True Full-Duplex Operation for the ACM

The ACM device can be used for true full-duplex operation. The device must have been
SYSGENed using the device directive's FULL parameter. This creates two UDT's per
full-duplex subchannel: one for the read sub-channel and one for the write subchannel.
The write subchannel subaddress is the read subchannel address plus X'8'; for example, a
subchannel address of 7E00 derives a write subchannel address of 7E08. The device must
be initialized as NOECHO (local echoplex) to avoid I/O contention with the write
subchannel. After the device is initialized, it is in full-duplex, single-channel mode; all
read and write I/O is performed through the read subchannel.

To set the device to full-duplex, dual-channel mode, the TSM OPTION UNQUIET
directive must be used. Dual-channel I/O reads are performed on the read subchannel;
writes are performed on the write subchannel. Dual-channel mode is also entered by
assigning the read and write subchannels separately, as if OPTION UNQUIET were in
effect, and issuing an M.RELP (SVC 1,X'27") before any I/O is performed. I/O is then
performed through the FCB connected to the appropriate subchannel. To reset to the
single-channel mode, use the M.RESP (SVC 1,X'26') service.

10.7.4 Sample LOGONFLE

05 WAKEUP CHARACTER WRITE
7EA0 19200 FULL ! DEFAULTS FOR OTHER VALUES
7EAl 9600 FULL NONE 8 S1 WXON REMO NOTSM ! SAMPLE SERIAL PRINTER

7EA7 HALF MODEM REMOTEEVEN 300 ! DIAL-UP LINE

2000 9600 FULL EVEN 7 ! ALIM

REMOTE  sets dial-up bit in UDT. The default is not set.

F MODEM sets modem bit in UDT. The default is not set.
( sets modem bit for ACE parameters. The default is no modem.

EVEN even parity is used.

7 7 bit data is used.

FULL full duplex operation.

NOTSM specifies a non-TSM device. The default is TSM device.
HALF half duplex operation.

8 8 bit data is used.

S1 specifies 1 stop bit is required.

WXON device uses software write flow control (XON/XOFF).

The following table shows the ACM configurations possible and their resulting operations.

SYSGEN DEVICE LOGONFLE LOGONFLE Resulting
Directive, FULL FULL/HALF ECHO/NOECHO Terminal
Option Specified Option Specified Option Specified Operation
Yes ‘ Full Echo Half, Echo
Yes Full Noecho Full, Noecho
Yes Half Echo Half, Echo
Yes Half Noecho Half, Echo
No Full Echo Half, Echo
No Full Noecho Half, Noecho
e No Half Echo Half, Echo
( No Half Noecho Half, Noecho
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10.8 Using INIT

INIT is a TSM command. LOGONFLE is assigned for input by default.
TSM > $INIT [ccaal

INIT with no channel and subaddress uses the current version of LOGONFLE to
reinitialize all devices that are currently free to allocate.

ccaa a specific device can be reinitialized by supplying the appropriate channel and
subaddress (hexadecimal). The record from LOGONFLE that matches the
channel and subaddress reinitializes the device.

10.9 INIT Errors
INIT generates the following error messages:

DEVICE NOT PRESENT ADDR=ccaa
Specified device not plugged into the CPU.

DEVICE NOT TERMINATED ADDR=ccaa
Specified device not plugged in on device end of line.

M.ASSN DENIAL,NO LOGON FILE DEFAULT USED
A file named LOGONFLE is not on the system. Default parameters have been set. Non-

TSM devices are not initialized.
M.ASSN DENIAL,ADDR=ccaa
Device at the specified channel and subaddress is in use and cannot be initialized.

NO UDT ENTRY FOR ADDR=ccaa
Specified device not SYSGENed.

ON ADDRESS ccaa, FIELD UNIDENTIFIED: xxxxxxXX
The string xxxxxxxx is not a valid key-word for a characteristic.

NON TSM DEVICE WITHOUT NOTSM IN LOGONFLE, ADDR=ccaa
A non-TSM device is specified in LOGONFLE without the NOTSM keyword.

ATTEMPT TO MAKE TSM DEVICE A NON TSM DEVICE, ADDR=ccaa
NOTSM keyword is specified in LOGONFLE for a TSM device.

INVALID NON TSM DEVICE TYPE CODE, ADDR=ccaa

Valid non-TSM device type codes are X'07' (CD) through X'0B' (PT) and X'0D' (CT)
through X'1A' (U9).

TERMINAL SET-UP COMPLETE

Initialization complete.

10.10 The System Console (Messages)

Some system messages and operations pertain to the system console, and not to terminals
running OPCOM, for example:

. mount and dismount messages for magnetic tape
. abort messages and codes for tasks running in the real-time environment
. I/O error conditions that can either be corrected off-line with I/O resumed or aborted

Displaying these messages on the console assumes a central location of configured
system hardware, including the system console, the CPU, printers, and tape units. User
tasks can also send messages to the system console.
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10.10.1 Information Messages

Commands or responses to prompts at the system console always take precedence over
messages sent to the console. The maximum uninterruptible output string for a message
is 72 characters.

10.10.2 Action Messages

If a system message requires operator intervention and reply, the condition noted must
be addressed. The reply is then entered using a carriage return as the terminator. For
example,

*CR7800 INOP : R,A? R

A card reader is not operating. The operator fixes it and responds R and a carriage
return for resume. Input continues.

10.10.3 At the Terminal (Messages)

The terminal user receives only the OPCOM messages that pertain to directives issued
from that terminal.

10.11 Floppy Disc Media Initialization (J.FORMF)

All IOP floppy discs must be properly formatted before they can be used on the operating
system.

To format a floppy disc, type J.LFORMF at the TSM prompt. The following message is
displayed:

J.FORMF -SPECIFY FORMAT :MDDEO/MDDE1 /QUIT (REPLY 0, 1, OR Q):

If 0 (MODED) is entered, the floppy disc is formatted as double density, 256 bytes per
sector. The first physical sector of all tracks starts at hexadecimal 0 and ends at
hexadecimal 19.

If 1 (MODEL1) is entered, the floppy disc is formatted as double density, 256 bytes per
sector. The first physical sector of all tracks starts at hexadecimal 1 and ends at
hexadecimal 1A. MODE1l formatting allows data files to be transported to other
computer systems that expect the physical sectors to begin at hexadecimal 1 and end at
hexadecimal 1A. MODE1 is only supported on systems containing a Model 8031 Line
Printer/Floppy Disc Controller.

If Q (QUIT) is entered, control returns to TSM and the floppy disc is not formatted.

The default mode selection should be MODEOD and must be MODED if data files are to be
transported to another Gould CSD computer containing either a Model 8030 or 8031 Line
Printer/Floppy Disc Controller.

The default device for J.FORMF is device address FL7EF0. To override the default,
specify the following assign directive at the TSM prompt before J.FORMF is activated:
$ASSIGN FL TO DEV=FLxxxx BLOOKED=N

where xxxx is the drive device address to be used by J.FORMF.
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10.12 M.MOUNT File
The M.MOUNT file automatically mounts volumes at IPL.

The input file directive syntax is the same as the OPCOM MOUNT directive. Refer to
the OPCOM utility documentation. The file must be stored unnumbered on the SYSTEM
volume. '

Examples of Usage:

EDT>COL
1. MOUNT ATLAS04 ON DM0804 OPTION=PUBL
2. MOUNT TB02 ON DM0802 OPTION=PUBL

5. <er>
EDT> STO M.MOUNT SYS UNN

If desired, an asterisk (*) can be used in the volume name field. This causes the volume
on the specified drive to be mounted, regardless of its name.

At IPL, a mount message is automatically displayed for each volume in the file. If a NO
is entered to any message, an attempt is made to MOUNT any remaining volumes.

The OPTION=PUBL parameter must be specified for each volume. If it is not specified,
the volume is dismounted when J.INIT exits because the volume's use count is zero.
Volumes to be mounted as nonpublic should be mounted using the TSM MOUNT directive.

10.13 Operator Intervention Inhibit

When operator intervention inhibit is in effect, all prompts normally displayed on the
system console are suppressed and the following defaults are in effect:

Prompt Default

System date/time More recent date/time recorded by
J.DTSAVE or last system volume mount

Swap volume channel and subaddress System volume

Mount messages - formatted volumes Ready

Dual-port volume cleanup confirmation* No

Wait I/O request retry Abort (DPO)

Invalid port ID specification* Port zero

Dual-port volume mount request verification Continue

for an allocated port*

The prompts marked by an asterisk (¥) apply only when a dual-processor shared volume is
mounted. If the default responses to these prompts are not the desired responses,
unreliable file system management can result.

After system initialization, wait I/O request retry prompts remain inhibited. When a
wait 1/O retry is requested, a message is displayed on the system console specifying the
inoperable device and the request is aborted.
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Mount messages are not inhibited after system initialization. The SYSGEN or OPCOM
MODE directive inhibits mount messages after system initialization. If mount messages
are inhibited and a device is not ready when J.MOUNT issues a mount request, the
request is repeated approximately 60 seconds later. If the device is still not ready after
the second request, the mount request is aborted.

When operator intervention is inhibited and an attempt is made to boot a master system
image, operator intervention inhibit is overridden and an operator must respond to the
prompts.

10.14 System Date/Time Backup Program (J.DTSAVE)

The System Date/Time Backup Program (J.DTSAVE) is a privileged, nonresident system
program. J.DTSAVE records the current date and time to the system volume at regular
intervals. The intervals are established by the SYSGEN directive DTSAVE. If operator
intervention is inhibited, the system date and time are initialized to either the last date
and time recorded by J.DTSAVE or the date and time of the last system volume mount,
whichever is more recent. Entering a chronologically accurate date increases the
reliability of file system management. J.DTSAVE is activated by the SYSGEN and
OPCOM ACTIVATE directives.

10.15 Swap Scheduler Control Options

The swap scheduler processes entries in the Memory Request Queue (MRQ). It provides
memory allocation and swap scheduling for individual memory requests. So that the swap
scheduler can function according to the requirements of a system, the following swap
scheduler options can be set by the system administrator:

1)  Swapper Algorithms

2)  Wait State Ordering

3)  Wait State Swap-on Priority Only

4)  Call Back Swap-on Priority Only

5)  User Set Swap-on Priority Only Flag
6) User Set Swap Inhibit Flag

7)  Swap Thrash Control

To set or reset an option, edit the Swap Option File (§J.SWAPR2). SJ.SWAPR2 contains
instructions on how to edit the file. After the file is edited, it must be resaved as
SJ.SWAPR2. Then, the JCL file, JJ.A.SWP, must be run to catalog the swapper load
module (J.SWAPR). After J.SWAPR is cataloged, the system administrator must restart
the system to incorporate the modified swap scheduler into the operating system.

If SJ.SWAPR2 is not modified, the swap scheduler options are defaulted so that J.SWAPR
performs similar to MPX-32 Release 3.2C. To revert to swapping that is similar to
MPX-32 Release 3.2C after the swap option file has been edited, re-edit the SJ.SWAPR?2
file and set all options to their default settings.

Swap-on priority only (SOPO) means that a task will be outswapped only when memeory is
required for an equal or higher priority task, regardless of the task's state. If swap-on
priority only is not in effect, a higher priority task in any wait state can be outswapped
for a lower priority task that is ready to run. If the outswapped higher priority task
changes to a ready-to-run state too soon, the task is inswapped again causing delays and
reducing system performance.
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1) Swapper Algorithms
There are two swap scheduler alogorithms:

Algorithm 1 - determines if sufficient swappable memory is available for the memory
requestor before selecting an outswap candidate. If Algorithm 1 is set and the requested
memory is not available, the swap scheduler suspends until the next memory scheduler
event.

Algorithm 2 - outswaps a task without determining if sufficient swappable memory .viit
be available for the memory requestor. If no memory is outswapped for one second, t-=
outswapped tasks are eligible to be inswapped. When there has not been an inswap for
one second, the cycle can repeat. This algorithm assumes that the highest priority task
on the memory request queue will receive its required memory.

To set this option, edit the Method section of SJ.SWAPR2.

2) Wait State Ordering

The Wait State Ordering option determines the order that the swap scheduler searches
the queues for swap candidates. The Swap Option File (S5J.SWAPR2) contains a list of
queues that can be arranged in any order. If this list is not modified, the swap scheduler
searches the list as follows: '

Queue Order
HOLD First
SUSP
RUNW .
SWDV
SWDC .
SWSR
SWSM .
SWLO
SWF1 .
MRQ@
ANYW .
SWGQ
SWTI .
SWIO
SWMP Last

To change the list, edit the Wait State Search section of SJ.SWAPR2.

WARNING: All 15 wait states must appear in the list.

3) Wait State Swap-on Priority Only (SOPO)

The Wait State Swap-on Priority Only (SOPO) option allows any of the 15 wait states to
be Swap-on Priority Only. This option allows all tasks in the designated wait state to be

SOPO. If this option is not set, tasks are not designated SOPO because of their wait
state.

To set this option, edit the Wait State Search section of SJ.SWAPR2.
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4) Cali Back Swap-on Pricrity Only (CB.SCPQO}

The Call Back Swap-on Priority Only (CB.SOPO) option determines whether a task is
SOPO when callback is pending for a no-wait message request or a no-wait run request.
If this option is not set, the task is not SOPO.

To set this option, edit the CB.SOPO section of SJ.SWAPR2.

5) User Set Swap-on Priority Only Flag (US.SOPO)

The User Set Swap-on Priority Only Flag (US.SOPO) option allows a privileged task to set
a flag bit in the DQE (DQE.USPO). This allows the task to be SOPO until the bit is
reset. If this option is not set, DQE.USPO is ignored.

To set this option, edit the US.SOPO section of SJ.SWAPR2.
6) User Set Swap Inhibit Flag (US.SWIF)

The User Set Swap Inhibit Flag (US.SWIF) option allows a privileged task to set a flag bit
in the DQE (DQE.USWI). This specifies the task as ineligible for outswapping until the bit
is reset. If this option is not set, the swap inhibit bit (DQE.USWI) is ignored.

To set this option, edit the US.SWIF section of SJ.SWAPR2.

7) Swap Thrash Control

Swap thrashing may occur when tasks that are frequently changing between the ready-to-
run and wait states are competing for memory. Thrashing causes these tasks to be
swapped between memory and the swap file on the disc as their state changes. To reduce

swap thrashing and improve system performance, the user can set SWAPDUTY or
SWAPPERI.

SWAPDUTY is a value between 0 and 100 that indicates the percentage of time that the
swap scheduler can actively swap tasks. If the swap scheduler activity is greater than
SWAPDUTY, J.SWAPR processes only swap-on priority only tasks. If the SWAPDUTY is
100, there is no thrash control and all tasks are swapped according to wait state. If the
SWAPDUTY is zero, only SOPO tasks are swapped. If most of the tasks are SOPO and
the swap scheduler is very active, thrashing may occur.

SWAPPERI is a value between 2 and 64 seconds. If set to a value less than two,

SWAPPERI defaults to two seconds. If set to a value greater than 64, SWAPPERI
defaults to 64 seconds.

The percentage of the swap activity is constantly being monitored by the system. If the
swap activity is greater than the SWAPDUTY, only SOPO tasks are swapped. If the
percentage of swap activity is less than the SWAPDUTY, all tasks are swapped on a wait
state basis.

If this option is not set, the system default is no thrash control and SWAPDUTY is
measured every two seconds per megabyte of memory.

To set this option, edit the Thrash Control section of SJ.SWAPRZ2.
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10.16 Multiprocessor Recovery Task (JLUNLOCK)

J.UNLOCK is the multiprocessor recovery task. In a multiprocessor system, J.UNLOCK
allows a processor to recover and continue processing when another processor goes off-
line. Resource locks, assign counts, and user counts owned by the off-line processor are
removed from the shared volumes by the on-line processor.

J.UNLOCK is a resident, privileged task. It is activated by an OPCOM UNLOCK

directive or by J.JMOUNT when a multiprocessor shared volume is mounted. When the
last multiprocessor shared volume is dismounted from the system, J.UNLOCK
deactivates.

10.17 Shadow Memaory

After the shadow memory board is installed and shadow memory is configured, the run-
time performance improves for a task that uses shadow memory.

MPX-32 supports the following shadow memory configurations:

. a single processor (IPU or CPU) with a single region of shadow memory. See Figure
10-1.

. two processors (IPU and CPU) with a single region of shadow memory. The regions
must have the same starting and ending addresses and be shadowed by an equal number
of shadow memory boards on both processors. See Figure 10-2.

two processors (IPU and CPU) with two nonoverlapping shadow memory regions. The
starting addresses of both regions are different, and the number of shadow memory
hoards for each processor can be unequal. See Figure 10-3.

BYTE
ADDRESS
/
Y S OR E CLASS MEMORY
(OPERATIN
128 KB G SYSTEM)
A
256 KB ONE SHADOW MEMORY BOARD H1 CLASS MEMORY
OR
H2 CLASS MEMORY
384 KB SECOND SHADOW MEMORY BOARD (IF INSTALLED)
512k Lo
L —
S CLASS MEMORY
END
]
851214

Figure 10-1. Shadow Memory Configuration with a Single
Processor and a Single Region of Shadow Memory
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- BYTE
( ADDRESS
e 4
0
S OR E CLASS MEMORY
(OPERATING SYSTEM)
128 KB ’
Y
256 KB ONE SHADOW MEMORY BOARD PER PROCESSOR
H3 CLASS MEMORY
384 KB SECOND SHADOW MEMORY BOARDS (IF INSTALLED) L
512 KB L,
P~ -~
S CLASS MEMORY
END
‘ 851213
Figure 10-2. Shadow Memory Configuration with Two
Processors and a Single Region of Shadow Memory
( BYTE
4 ADDRESS
3
0 S OR E CLASS MEMORY
(OPERATING SYSTEM)
128 KB
]
256 KB PROCESSOR ONE'S SHADOW MEMORY BOARD
. H1 CLASS MEMORY
384 KB PROCESSOR ONE’'S SECOND SHADOW MEMORY BOARD (IF INSTALLED)
A
512 KB PROCESSOR TWO'S SHADOW MEMOHY_BOARD
H2 CLASS MEMORY
640 KB PROCESSOR TWO'S SECOND SHADOW MEMORY BOARD (IF INSTALLED)
768 KB
896 k8 L ~
@ “Y | sCLASS MEMORY
END
851212
Figure 10-3. Shadow Memory Configuration with Two Processors
p and Two Regions of Shadow Memary
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Configurations not supported are:

. processors with multiple shadow boards that are not jumpered over a contiguous
region of physical memory

. two processors with multiple shadow memory boards that have shadow memory
regions that are overlapping, but do not have the same starting and ending
addresses.

A shadow memory board can be jumpered to physical address zero which causes the
resident portion of MPX-32 to be shadowed.

A processor's shadow memory is assigned to a contiguous region in physical memory;
shadow memory is not supported for noncontiguous regions of physical memory.

There are three shadow memory classes:

H1 Shadow memory installed for processor one.
H2 Shadow memory installed for processor two.
H3 Processor one and two have equal amounts of shadow memory, and

are both jumpered to the same addresses.

These classes specify the memory types used in the SYSGEN TYPE directive. The TYPE
directive can reserve shadow memory for tasks that request shadow memory.

Notes:

The Processor Select Switch determines which processor is the CPU and which is the
IPU. MPX-32 matches the processors to the CPU or IPU and determines if shadow
memory is present.

If shadow memory is not reserved, tasks that require S class memory can allocate shadow
memory. This can cause tasks that require the shadow memory to wait for shadow
memory. If a task requests shadow memory and shadow memory has been allocated,
J.SWAPR attempts to allocate shadow memory according to the task's state and priority.

The difference between H class memory and the shadow memory classes is that normally,
if H class memory is not available, E class can be allocated. With the shadow memory
classes, E class memory is never requested for the shadow memory area. H class
memory cannot be used with H1, H2, or H3 class memory.

After a task has been configured, there are three ways that a task can access shadow
memory:

J.SHAD This utility permanently specifies the portions of a task's logical
address to be located in shadow memory. For more information on
J.SHAD, refer to Volume IIL.

$SHADOW  This directive specifies the portions of a task's logical address to be

located in shadow memory. For more information on $SHADOW,
refer to Volume II.
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M.PTSK This service activates a task. When used with a type 11 RRS (assign
to shadow memory), it specifies the portions of a task's logical
address to be located in shadow memory. Nonshadow memory is
specified as E or S class in word 0, byte 3 of the parameter block.
This service is only for privileged users. For more information on
M.PTSK, refer to Volume L.

10.18 Memory Disc
10.18.1 General Information

The MPX-32 memory disc is a partition of main memory that simulates a moving head
disc with the following exceptions:

. Memory disc seeks and accesses data at a faster rate.
. Memory disc has a lower capacity.

. Memory disc is not bootable.

. Memory disc cannot be used as a physical cache disc.
. Memory disc can only be single or dual-ported.

If configured, the memory disc partition is allocated during system initialization, unless
the system administrator requests otherwise at system generation.

There are two system tasks for memory disc usage -- J.MDSAVE and J.MDREST.
J.MDSAVE dumps the contents of memory disc to a system file. J.MDREST restores any
unmounted memory discs saved by J.MDSAVE. See the J.MDSAVE and J.MDREST
sections in this chapter for more information.

Memory disc can be marked on-line and off-line by the OPCOM ONLINE and OF FLINE
directives. These directives also allow the allocation and deallocation of the memory
disc's memary. See OPCOM ONLINE and OFFLINE for more information.

The memory disc handler is named H.MDXIO. Refer to the MPX-32 Technical Manual
for more information.

Notes:

Dual-ported memory discs can be located only in a multiprocessor shared memory area.
Single-ported memory discs can be located in any memory area except the
multiprocessor shared memory area.

Up to eight memory discs can be configured as long as the subaddress is not the same as
the null device. Memory discs can be configured on channel 00, subaddress O and any
following even subaddress. Memory allocated to a memory disc must be contiguous.

If the reloading of all memory discs is required at restart or IPL, use the SYSGEN
SEQUENCE directive to activate J.MDREST. The M.MOUNT directive cannot reload a
memory disc and should not be used to mount any memory discs that will be reloaded.

High priority real-time tasks that relinquish control only while I/O is in progress take an
unfair amount of CPU time unless their 1/O priorities are modified.
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10.18.2 Memory Disc Configuration
The configuration size of a memory disc must be greater than 12ZKB. The memory disc
size is specified at SYSGEN. To configure a memory disc, the following steps are
necessary:

1. Add a SYSGEN CONTROLLER directive for each memory disc (channel 00)

2, Add a SYSGEN DEVICE directive for each memory disc. |

3. Add a SYSGEN SEQUENCE directive for J.MDREST, if required. For more
information on this option, refer to the J.MDREST system task in this chapter.

4. Perform a SYSGEN.
5. Restart the system.

Refer to the appropriate directive for specific memory disc information.

10.18.3 Memory Disc Usage

Formatting and Mounting a Memory Disc

After a system restart, a memory disc is formatted using the Volume Formatter
(J.VFMT). A memory disc can then be mounted using the OPCOM or TSM MOUNT
directive.

Accessing a Memory Disc

After a memory disc has been formatted and mounted, then it can be accessed like a
hard disc; for example, through Volume Manager and the Text Editor.

Dismounting a Memory Disc

If a memory disc is mounted with the OPCOM MOUNT directive, it must be dismounted
with the OPCOM DISMOUNT directive. The same is true for the TSM MOUNT and
DISMOUNT directives. Failure to specify the corresponding directive results in an error
message.
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10.18.4 Memory Disc Aborts and Errors

Abort Cases

The following is the memory disc abort code and its description.

Code Description
MMO1 Request for memory disc I/O to a location outside the memory

disc boundaries
Aborts during memory disc installation occur:

. If DMOO is not specified in the CONTROLLER directive for a memory disc. SYSGEN
aborts, and an error message is generated in the SYSGEN listed output file.

. When reloading a memory disc that has been publicly mounted with M.MOUNT
. During an attempt to mount or format a memory disc for which no partition is present

Other possible aborts are the same as for other types of disc drives.

Error Cases

Error cases can arise from improper configuration and will trap out at assign time. The
following are memory disc errors and result in messages displayed on the operator's
console:

. Insufficient contiguous memory of the correct type

. Requests for OPCOM to mark on-line a deallocated memory disc that cannot be
fulfilled because there is no available contiguous memory

. Attempts to deallocate a dual-ported memory disc's memory
All other errors like end-of-medium and full disc are a result of improper disc usage, and
display the same error messages as other types of disc device errors.

10.18.5 Memory Disc Save Task (J.LMDSAVE)

The Memory Disc Save Task (J.MDSAVE) saves the contents of a memory disc to a
system file. To activate J.MDSAVE, logon as the system administrator, then type:

J.MDSAVE DMOOnn
nn is the subchannel of the memory disc

The contents of the specified memory disc are saved to a system file named
@SYSTEM(SYSTEM)DMOOnn. See Figure 10-1.
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10.18.6 Memory Disc Restore Task (JMDREST)

The Memory Disc Restore Task (J.MDREST) restores al! unmounted memory discs that
have been saved by the JJMDSAVE system task. Before using J.MDREST, the J.MDSAVE
system task must have been used. See Figure 10-4. To activate J.MDREST, logon as the
system administrator, then type:

J.MDREST

When the SYSGEN SEQUENCE directive is entered as follows, JJMDREST is activated at
system initialization:

SEQUENCE=J.MDREST

This reloads any unmounted memory discs from the system disc files saved by J.MDSAVE
(@SYSTEM(SYSTEM)DMOONN). It is important to activate JJMDREST with the SYSGEN
SEQUENCE directive and not the SYSGEN ACTIVATE directive. If ACTIVATE is used,
an error message is displayed.

The MMOUNT file should not contain entries for the memory discs to be reloaded. If
the M.MOUNT file contains entries for memory discs to be reloaded, the mount messages
for these entries should be aborted. If MODE=SNOP is specified in the SYSGEN MODE
directive, no operator messages are displayed and the discs are mounted.

USER REQUEST

STATIC PARTITION FOR DMO0Onn J.MDSAVE
«——

J.MDREST

USER
neouEeT
MPX-32 (SYSTEM)
DMO0Onn
MEMORY

86D1T03

Figure 10-4. Memory Disc

10.19 Label ANSI Tape Utility (J.LABEL)

The Label ANSI Tape Utility (J.LABEL) writes the initial header labels to new ANSI
tapes. All ANSI tapes must be labeled by the JJL_ABEL utility to be recognized by the
system. This utility can be used only by the system administrator. For J.LABEL syntax
and usage information, refer to the ANSI Labeled Tape Utilities in MPX-32 Volume II.
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CHAPTER 11

DEVICE INITIALIZER/LOADER (DEVINITL)

The Device Initializer/Loader (DEVINITL) initializes devices by using an initialization
directive file. DEVINITL also loads microcode onto devices having Writable Control
Storage (WCS) capabilities by using a firmware file in conjunction with the initialization
directive file.

11.1 Initialization Directive File

DEVINITL directives are in a file named DEV_INIT located on the system volume and

system directory. This file contains default directives used when DEVINITL is activated
by TSM. The DEV_INIT file contains the following three types of directives:

. Option Specification (optional) -- overrides default parameters for file matching and
message displays.

. Device Load (required) -- specifies devices to be initialized and optionally specifies
files that contain microcode to be loaded.

. Device Initialization (optional) -- specifies a directive byte and/or data required to
initialize a device.

Based on these directives and their defaults, if any, DEVINITL initializes devices and/or
loads microcode, checking only record type, length, and checksum. Messages are
displayed indicating successful device initialization and/or loading or the errors which
occurred preventing successful initialization and/or loading.

The format of the initialization directive file is shown in Figure 11-1.

11.2 Firmware File

Microcode is loaded by a single Execute Channel Program call from a single buffer that
is extracted from a firmware file on disc. When using TSM, the loading process is
overridden by specifying OPTION 9 before activating DEVINITL, in which case only the
initialization process is performed.

As the microcode can be of any type, DEVINITL can load any WCS within the scope of its
recognized record types.

The firmware file contains two types of records: data and control. All data record types
are valid. Five control record types are valid: logical end-of-record, header record, set
address-field length, set checksum-field length, and terminate load record. These fields
are further described in Table 11-1.
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Option Specification Directive (optional)

Device Load Directives (required)

Device Initialization Directive (optional)

3

Option Specification Directive (optional)

Device Load Directives (required)

Device Initialization Directive (optional)

End-of-File

Device 1

Device n

11-2

Figure 11-1. Initialization Directive File Format

Device Initializer/Loader
(DEVINITL)
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Table 11-1

Valid Control Record Types

Control Byte Value
Decimal Hex Loader Control Record Description

0 0 Logical end-of-record - Remaining data in the current
operating system record is ignored.

241 F1 Header record - The second byte of the record contains
the number of data bytes in the record. The record can
contain any file identification desired.

242 F2 Set address-field length - The next byte in the record
defines the length of the address field in bytes for all
subsequent loader data records.

243 F3 Set checksum-field length - The next byte in the record
defines the length of the checksum field in bytes for all
subsequent loader data records.

244-254 F4-FE Reserved

255 FF Terminate load record - This record indicates the end of
the load. The address portion of this record specifies
the initial transfer address for the control microcode
previously read.

11.2.1 Loader Data Record Format

Loader data records define the data to be loaded into the device control memory (WCS).
Each data record contains a byte count field, a microcode address field, a microcode
data field, and a checksum field in the following format:

Record 0 n

Byte count Firmware address. Microcode data. Checksum field.
See Note 1. See Note 2. See Note 3. See Note 4.

Notes:

1.  The byte count field defines the number of data bytes in the microcode data portion
of the record. It also identifies the record as a loader data record as opposed to a
loader control record. Valid byte counts are X'01' through X'F0'.

2.  The firmware address field is a series of bytes defining the portion of the control
memory where the associated data will be loaded. The default length of this field
is two-bytes; however, it can be changed with a Set Address-Field Length control
record. The length specified remains in effect until another Set Address-Field
Length control record is specified or end-of-file is encountered.
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3. The microcode.data field is a series of bytes containing the data to be loaded at the
address specified, and in the format expected by the device. This format is the
responsibility of the user; DEVINITL only checks record length and checksum.

4. The checksum field is a series of bytes containing the checksum value for the
microcode data field. The default length of this field is one byte; however, it can
be changed with a Set Checksum-Field Length control record. The length specified
remains in effect until another Set Checksum-Field Length control record is
specified or end-of-file is encountered.

11.3 Using DEVINITL
DEVINITL can be activated at IPL, in batch mode or in interactive mode, by TSM,

To activate DEVINITL at IPL time, use the SYSGEN ACTIVATE directive. Refer to the
SYSGEN Utility documentation. DEVINITL is activated immediately upon successful
loading of the system image. When DEVINITL is activated at IPL time or in batch mode,
milestone and error messages are displayed on the system console.

When DEVINITL is activated interactively, milestone and error messages are displayed on
the terminal, and directives are passed to DEVINITL from the terminal. The first input
required is a DEVICE directive. The initialization directive file is searched for the
corresponding device entry.

If the device entry is found, any other valid directive can be entered. Any directive
entered overrides the corresponding directive in that device's section. Any directive not
entered defaults to that directive entry in the device's section. Terminal input only
overrides initialization directive file directives; it does not permanently change them. A
carriage return ends directive entry at the terminal.

If the device entry is not found, DEVINITL displays an appropriate message.

11.4 DEVINITL Directives

DEVINITL directives are summarized below, by command type. Each directive is
described in detail in the remainder of this section, arranged alphabetically by directive
name. Valid abbreviations are shown by underlining. In the initialization directive file,
comments can be included in a directive line by specifying an exclamation point (!)
anywhere on the line except within quoted ASCII strings. The remainder of the line is
ignored.

All directives in an initialization directive file must be on separate lines.
When directives are entered through TSM, DEV_CNTRL is the only directive that must be

on a separate line. All other directives can be continued across as many lines as
necessary by placing a hyphen (-) as the last significant character on the line.
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Option Specification Directive

OPTION

Specifies whether parameter defaults for file matching and message
displays are to be overridden for subsequent device entries in the
initialization directive file. This directive is valid in the initialization
directive file only.

Device Load Directives

DEVICE

IDENT

REREAD

RETRY

WCS FILE

Specifies the device mnemonic, channel, and subchannel addresses for a
device to be initialized and/or loaded. This directive is required for each
device to be initialized and/or loaded. It must be the first command
specified in the Device Load Directive section.

Specifies a header record ASCII string that must be matched if OPTION
WCSMATCH=Y is specified. This directive is not required if OPTION
WCSMATCH=N.

Specifies the number of read attempts to be performed on a firmware file
if a read error occurs. The number specified is also used as the nhumber of
read attempts to be performed when the number of load attempts specified
by a RETRY directive expires.

Specifies the number of load attempts to be performed on a device if a load
error occurs.

Specifies the pathname of a file containing microcode to be loaded onto a
device. This directive is required if OPTION WCSMATCH=Y is specified or
if microcode is to be loaded onto a device.

Device Initialization Directive

DEV_CNTRL Specifies device initialization is required.

e
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11.4.1 DEV_CNTRL Directive

The DEV_CNTRL directive initializes a device. If this directive is not specified for a

device, that device is not initialized. Special directives or data needed to perform the

initialization can be specified.

When this directive is encountered, DEVINITL creates an Input/Output Command
Doubleword (IOCD) using any data specified. The IOCD is then passed to the Execute
Channel Program for execution.

More than one DEV_CNTRL directive can be specified. However, only one DEV_CNTRL
directive can be specified per input line.

Syntaxs

DEV_CNTRL [CMD=cc] [ data
'string'

CMD=cc specifies the value of a valid hexadecimal IOCD directive byte. If not
specified, default is X'FF' to initialize controller.

data is any valid hexadecimal data. Each byte of data must be separated by a
blank or a comma. Data cannot be carried over one input line.

'string’ is any ASCII data string enclosed in single quotes. Data cannot be carried
over one input line. Its format is not checked.

If no parameters are specified, the device is initialized using system defaults.
Examples
DEV_CNTRL CMD=F3 'STARTUP

The ASCII string STARTUP is passed to a device with a byte count of seven with the
initialization directive byte X'F3'.

DEV CNTRL F081C2F7B177FF

Data FO081C2F7B177FF is passed to a device with a byte count of seven with the default
initialization command byte X'FF".
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11.4.2 DEVICE Directive
The DEVICE directive specifies a device that will be initialized and/or loaded. This is

required in each device's device load directive section in the initialization directive file
(see Figure 11-1), and must be the first directive in the section.

The device to be initialized and/or loaded must have been specified as a device at
SYSGEN. If this directive is not specified or if an invalid device is specified, a fatal
error occurs, ending the loading process using the initialization directive file.

Syntax:

DEVICE=mmccss

mm is a two-character device mnemonic

cc is a two-character device channel address

ss is a two-character device subchannel address
Example

DEVICE=CR 2008
This initializes and/or loads firmware onto the card reader (CR) on channel 20,
subchannel 08.
11.4.3 IDENT Directive

The IDENT directive causes the header record of a firmware file to be searched for a
specified ASCII string.

This directive is required if OPTION WCSMATCH=Y is specified. If a match is found,
firmware loading proceeds. If a match is not found, an error is reported and DEVINITL
proceeds to the next device entry in the initialization directive file.
Syntax:

IDENT ='string'

'string' is any ASCII data string enclosed in single quotes. Data cannot be carried
over one input line. Format is not checked.

Example
IDENT=FIRMWARE HEADER TY2.1'

This causes the header record of a firmware file to be searched for the string
FIRMWARE HEADER TY2.1.
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11.4.4 OPTION Directive

The OPTION directive overrides DEVINITL defaults for header record searches and
output message displays for subsequent device entries in the initialization directive file.
This directive remains in effect until another OPTION directive is specified or the
initialization directive file terminates.

This directive is optional and is valid in the initialization directive file only. Although
both the WCSMATCH and MILESTONE parameters are optional, one of them must be
specified if the OPTION directive is used. Both of them can be specified in one
directive. Values yes (Y) and true (T) are synonymous. Values no (N) and false (F) are
synonymous.

Syntax:

OPTION [\NCSMATC]—I:{%}] [MILESTO\JE:{'\\(I}]

WCSMATCH specifies if subsequent header records in the firmware file must match an
ASCII string which is specified by an IDENT directive. If =Y and a match is
not found, firmware loading is aborted. If =N is specified, a match is not
required and firmware loading proceeds. If not specified, the default is N.

MILESTONE specifies whether milestone messages indicating successful operations are
to be displayed or inhibited during subsequent device initialization and
firmware loading. If =Y is specified, messages are displayed. If =N is
specified, milestone messages are not displayed (but error messages are).
If nothing is specified, default is Y. See Section 11.6 for milestone
messages.

Note: If this directive is specified, at least one of the parameters must be used.
Example
OPTION WCSMATCH=Y MILESTONE=N

This requires subsequent device entries in the initialization directive file to match the
ASCII string specified with an IDENT directive. Milestone messages are not displayed.
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11.4.5 REREAD Directive

The REREAD directive specifies the number of read attempts performed on a firmware
file when a read error occurs. When the specified number is exhausted, an error is
reported.

The number specified by this directive is also used independently by the RETRY
directive.

Syntax:

REREAD=num
num is any decimal number 0 through 99999999. If not specified, the default is one.
Example

REREAD=3

This specifies three read attempts are made on the firmware file if a read error occurs.

11.4.6 RETRY Directive

The RETRY directive specifies the number of load attempts made on a device when a
load error occurs. When the specified number is exhausted, DEVINITL automatically
rewinds the firmware file and then attempts a read. The number of read attempts is the
number specified in a REREAD directive.

When the RETRY and REREAD numbers are exhausted, an error is reported and
DEVINITL proceeds to the next device entry in the initialization directive file.

Syntax:
RETRY=num
num is a decimal number 0 through 99999999. If not specified, the default is three.
Example
RETRY=5
This specifies that five load attempts are to be made on a device if a load error occurs.

If loading is not successful after the fifth attempt, the firmware file automatically
rewinds and read attempts are made, decrementing the REREAD directive specification.

MPX-32, Vol. III Device Initializer/Loader
Reference Manual : (DEVINITL) 11-9



11.4.7 WCS FILE Directive : Vs
The WCS FILE directive specifies the pathname of a file containing microcode to be AN
loaded onto a device.

This directive is required if OPTION WCSMATCH=Y is specified or if microcode is to be
loaded onto a device. If an invalid pathname is specified or DEVINITL is denied access to
the specified file, an abort occurs and an error is reported.
Syntax:

WCS FILE=pathname
pathname is the pathname of a file containing microcode
Example

WCS FILE=@SYSTEM(FIRMWARE)WCS.1
This loads the microcode file WCS.1 located on the system volume and FIRMWARE
directory onto the specified device.

11.5 Example Initialization Directive File

In the following initialization directive file, all directives are on separate lines.

OPTION WCSMATCH=Y MILESTONE=N ! DEVICE 1
DEVICE=CR2008 \

ID='CARD READER FIRMWARE' o

REREAD=0

RETRY=1

WCS FILE=@SYSTEM(FIRMWARE)WCSCR

OPTION WCSMATCH=N ! DEVICE 2

DEVICE=TY7EB3

DEV_CNTRL CMD=F3 1B 1C

DEVICE=TY7EB4 ! DEVICE 3

DEV_CNTRL CMD=F3 1E

DEVICE=TY7EB5 ! DEVICE 4

DEV_CNTRL

OPTION WCSMATCH=N MILESTONE=Y ! DEVICE 5

DEVICE=DC7ECO0

REREAD=3

RETRY=5

WCS FILE=@SYSTEM(FIRMWARE)WCSDISC

In the following example, directives are entered from TSM. Directives are continued

across lines except for DEV_CNTRL, which is on a separate line. In this case, the hyphen

signifies continuation of input for the same device.

TSM> DEVINITL DEVICE=CR2008 ID='"CARD READER FIRMWARE'-

DEV> REREAD=0 RETRY=1-

DEV> DEV_CNTRL
o
A
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11.6 Milestone Messages
DEVICE xxxxxx INITIALIZED
This message is displayed when a device is successfully initialized.

DEVICE xxxxxx HAS BEEN LOADED WITH THE FIRMWARE
CONTAINED IN WCS FILE xxxxxxxx

This message is displayed when firmware is successfully loaded onto a device.
11.7 Error Conditions and Messages

11.7.1 Initialization Directive File Errors

The following message is displayed when DEVINITL is activated by TSM and a
corresponding device entry is not found in the initialization command file.

NO DEFAULT DATA IS AVAILABLE FOR DEVICE xxxxxx

The following message is displayed when action is not taken on a device entry within the
initialization directive file. Action is not taken because one of the following occurred:
OPTION 9 is set, a DEV_CNTRL command is not specified for the device entry, or a WCS_
FILE directive is not specified for the device entry.

** WARNING ** NO ACTION HAS BEEN CARRIED OUT FOR DEVICE xxxxxx

The following message is displayed when the initialization directive file does not contain
sufficient directives for processing a device before end-of-file detection.

** ERROR ** A PREMATURE END-OF-FILE HAS BEEN DETECTED ON THE
CONTROL FILE

The following message is displayed when a nondecimal number is specified with a
REREAD directive.

** ERROR ** INVALID REREAD PARAMETER SPECIFIED xxxXxxXx

The following message is displayed when a nondecimal number is specified with a RETRY
directive.

** ERROR ** INVALID RETRY PARAMETER SPECIFIED xxxXxXXXx

11.7.2 Device Loading Errors
When a device cannot be successfully loaded, the following message is displayed along
with the appropriate reason.
** ERROR ** UNABLE TO LOAD DEVICE xxxxxx FOR THE FOLLOWING REASON:
DEVICE CHANNEL MUST BE HEXADECIMAL.
DEVICE TYPE NOT CONFIGURED ON HOST SYSTEM. FOUND xx
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UNABLE TO ALLOCATE DEVICE xxxxxx M.ASSN ERROR CODE: xx
UNABLE TO ALLOCATE FILE xxxxxxxx M.ASSN ERROR CODE: xx
WCS FILE xxxxxxxx IS INVALID - CONTAINS NO TERMINATION RECORD.,

WCS FILE xxxxxxxx IS INVALID - CONTAINS AN ERRONEOCUS BYTE
COUNT. OFFENDING RECORD BYTE COUNT: xx

FIRMWARE ADDRESS: xxxx

WCS FILE xxxxxxxx IS TOO LARGE FOR DEVINITL.

OF FENDING RECORD BYTE COUNT: xx

FIRMWARE ADDRESS: xxxx

Including microcode and data, maximum file size is 64K.
WCS FILE xxxxxxxx CONTAINS INVALID COMMAND: HEX xx

HARDWARE ERROR STATUS RECEIVED., STATUS AFTER LAST RETRY:
HEX xxxx

UNABLE TO OPEN DEVICE xxxxxx DEVICE MAY NOT BE PRESENT

11.7.3 Directive Parsing Errors

The following message is displayed when an invalid pathname is specified with the
WCS FILE directive. The string xxxxxxxx contains up to 80 characters.

** ERROR ** PATHNAME SYNTAX ERROR: xXXXXXXX

The following message is displayed when OPTION WCSMATCH=Y and an IDENT directive
have been specified, but a match is not found in the header record of the file being
searched.

** WARNING ** INCORRECT FIRMWARE REVISION FOR DEVICE xxxxxx
REQUESTED XXXXXXXXXXXXXXXX
ACTUAL XX XX XXXXX XXX XXX X

The following message is displayed when the Execute Channel Program call fails after
the specified number of RETRY and REREAD attempts. The number output as the
reason is the contents of the third word of the FCB.

DEVICE xxxxxx INITIALIZATION FAILED.
REASON xxxXXXXX

The following message is displayed when a nonhexadecimal digit is found during IOCD
creation at initialization time. The initialization line is ignored.

** ERROR ** INVALID HEXADECIMAL CHARACTER: x
The following message is displayed when the two least significant bits of the IOCD
operation code directive specified with DEV_CNTRL CMD=xx are not set.

** ERROR ** xx IS INVALID IOCL COMMAND
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When a parse error occurs for a reason other than those described above, the following
message is displayed along with the appropriate reason. Below this, the erroneous line is
displayed with an exclamation point (!) below the item that caused the parse error.

** PARSE ERROR **
AN EQUAL SIGN IS MISSING FOLLOWING A KEYWORD
PREMATURE END OF INPUT STRING
A directive is truncated.
DEVICE IDENTIFICATION IS MISSING
UNRECOGNIZABLE DIRECTIVE
A STRING IS MISSING FOLLOWING AN EQUAL SIGN
A QUOTED STRING IS IMPROPERLY TERMINATED

An end quote is missing or attempt was made to carry a string past one input
line.

AN ASSUMED OPTION LINE CONTAINS NO OPTION DIRECTIVES

Parameter WCSMATCH and/or MILESTONE must be specified with an
OPTION command.

A PREMATURE END-OF-STRING OCCURRED IN OPTION SPECIFICATION
An OPTION directive cannot be carried past one input line.

THE SPECIFIED OPTION IS UNDEFINED

RETRY/REREAD IS NOT A POSITIVE DECIMAL

INVALID OPTION SENSE SPECIFIED OPTIONS=Y,N,T,F, OR BLANK
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CHAPTER 12
ALTERABLE CONTROL STORE (ACS) LOAD AND DISPLAY UTILITY

The Alterable Control Store (ACS) Load and Display Utility performs two functions--
LOADACS and DUMPACS. LOADACS writes firmware to the ACS or Writable Control
Store (WCS). DUMPACS displays or compares firmware in Programmable Read Only
Memory (PROM), ACS, and WCS. Through the SETCPU instruction, MPX-32 specifies
whether the processor uses the PROM or ACS firmware.

With the exception of the CHECKSUM directive, the ACS Utility runs only on a
CONCEPT 32/67 computer. The CHECKSUM directive can be wused on any
CONCEPT/32.

The numbers accepted and generated by LOADACS and DUMPACS are hexadecimal,
except for decimal RMxx error codes.

12.1 LOADACS Directive File (M.ACS)

The LOADACS directives are in a file named M.ACS. M.ACS must be located on the
system volume and the system directory. Use the Text Editor to create the file.

M.ACS consists of one or more groups of directives, each group for a particular
processor. There can be more than one group of directives for any processor. The last

directive in each group must be followed by a semicolon. See Figure 12-1 for the format
of M.ACS.

Group 1 COPY, LOAD, or PATCH Directive

VERIFY Directive (optional)

ENABLE Directive (optional)

3

Group n COPY, LOAD, or PATCH Directive

VERIFY Directive (optional)

ENABLE Directive (optional)

Figure 12-1. M.ACS Format
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12.2 Firmware File

The firmware file supplied must be restored as a system file using the Volume Manager.
The firmware file contains logical blocks of 256 bytes. The last byte of each logical
block is the ones complement of the sum of all other bytes in the logical block.
LOADACS uses this figure as a checksum during a LOAD.

If assigned, the firmware file must be assigned as unblocked.

12.2.1 CONCEPT 32/67 Usage

The CONCEPT 32/67 has two phases of processors, phase 1 and phase 2. The user must
know which phase their system has so the M.ACS file can be properly constructed.

A properly constructed M.ACS directive loads or patches the proper firmware without
user intervention regardless of the processor's phase. This maintains system portability
from one phase processor to another.

The processor's phase is determined by the processor (CPU or IPU) PROM revision level.
See the REVISION directive. If the last eight digits of the revision number are 2282000n,
where n is any number, the processor is a phase 1.

Any other numbers indicate a phase 2 processor.

12.2.2 Firmware File Record

The maximum record length is one logical block; therefore, the maximum record size is
251 bytes. The maximum number of 64-bit microwords per record is 31.

The format of a record is:

0 7 8 23 24 n
Microword Count (Byte 0). See Start Address Data (Bytes
Note 1. (Bytes 1 & 2). 3-250). See
See Note 2. Note 3.
Notes:

1. Byte zero of a record contains the microword count for the record. A count of 00
means the record is the last in a logical block.

If the last record of a logical block ends in the last three bytes of the block, a new
record is not started with a 00 microword count.
An FF microword count indicates an end-of-file.

2. Bytes one and two of a record contain the starting address of the record's data.
Valid address ranges are:

0000 to OFFF for ACS or PROM
1000 to 1IFFF for 4K x 64 WCS
1000 to 2FFF for 8K x 64 WCS

3.  Bytes 3-250 of a record contain the data to be loaded.
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Microword FFD always contains the ACS or PROM firmware revision. The revision's
format is:

Cé67rnzzppppppzzzn

C = CONCEPT/32

67 = two digit type of CONCEPT/32
r = firmware revision letter

n = firmware revision number

zZ = zero

p = six digit firmware part number

Cé7rn, with the variables filled, is the firmware source filename.
The following is an example of an ACS/PROM firmware revision.
C67A300322820003
The example's firmware source filename is C67A3. The firmware part number is 322820.

Microword FFE always contains the ACS or PROM data checksum. The checksum is the
ones complement of the sum of the microwords. It is calculated by LOADACS during
writes to ACS.

12.3 LOADACS

LOADACS is a subroutine in J.INIT that is executed during IPL and RESTART
sequences. LOADACS receives commands from the M.ACS command file. If any of the
following conditions are true, the firmware is not loaded and the load, patch, or copy
message is not displayed:

Control switch nine is set

The machine is not a CONCEPT 32/67
The sequence is not an IPL or RESTART
M.ACS does not exist

. M.ACS is empty

e o o o

LOADACS accepts different firmware and actions for the CPU and IPU. If the IPU is
off-line, a load request causes an error message to be displayed.

LOADACS runs in the processor it is loading. Before loading ACS or WCS, LOADACS
executes the SETCPU instruction to enable transfer in the PROM mode. LOADACS
blocks external interrupts in the CPU before loading, and unblocks them afterward. In
the IPU, LOADACS inhibits context switching.

To load new firmware in ACS or WCS, use the LOAD directive. To load PROM firmware
with modifications, use the COPY directive followed by a LOAD or PATCH directive.
To modify ACS or WCS, use a LOAD or PATCH directive. PROM cannot be loaded or
modified.
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All LOADACS output is displayed on the operator console and the LOD device. After a
successful load, the following message is displayed:

LOADED
J.INIT:{ PATOHED {ACS} FOR CPU} FROM fi lename}
COPIED WCS IPU PRGM

REVISION = revnumber
{CPU IN {ACS } MODE
IPU PRCOM
The optional section (in brackets) is displayed for the ACS mode only.

12.4 DUMPACS

DUMPACS is a subroutine in JJINIT. When J.INIT is called from TSM and option 1 is set,
DUMPACS is the only subroutine called. DUMPACS then displays a DMP prompt for
directives.

TSM> OPTION 1
TSM> J.INIT
DMP>

Depending on the directive, the results are written to logical file code UT or the LOD
device. These logical file codes cannot be reassigned.

DUMPACS dumps the contents of ACS, WCS, and PROM, compare the contents of these
storage areas with a firmware file, and calculate checksums to be used by the LOADACS
PATCH directive. DUMPACS also displays the revision microword and the mode of a
processor.

12.5 ACS Directives
ACS directives are summarized below, arranged by function type. Each directive is
described in detail in the remainder of this section, arranged alphabetically by directive

name. Valid abbreviations are shown by underlining.

LOADACS Directives

Directive | Description

COPY Copies contents of PROM to ACS

ENABLE Sets processor in ACS or PROM mode. This directive is not valid for

WCSs.

LOAD Loads firmware file into ACS or WCS

PATCH Loads data from M.ACS to ACS or WCS

VERIFY Compares ACS or WCS with the data that was written to ACS or WCS
Alterable Control Store (ACS) MPX-32, Voi. 111
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(' DUMPACS Commands

Directive Description
CHECKSUM  Provides the checksum used by the PATCH directive

COMPARE Compares ACS, WCS, or PROM with a firmware file

DUMP Dumps specified memory contents to the LOD device
EXIT Exits DUMPACS and returns to TSM
MODE Displays the mode of a processor

REVISION Displays revision microword on LFC UT

12.5.1 CHECKSUM Directive

The CHECKSUM directive is used by DUMPACS to add values and compute the ones
complement of the sum. The sum is then displayed on LFC UT.

When using LOADACS, the sum is the value entered in the optional SUM parameter for
the PATCH directive.

The CHECKSUM directive can be continued across more than one input line by placing a

hyphen (-) as the last significant character on the line to be continued. The hyphen must
( not be embedded in a value.
Syntax:
CHECKSUM value [, value. . .]

value is a value to be patched by LOADACS

Example

CHECKSUM 2433F 55EC0024, 99F A5500, BB4302

This adds three values and computes the ones complement of the sum. The resulting
value can be in the PATCH directive for the SUM parameter.
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12.5.2 COMPARE Directive

The COMPARE directive is used by DUMPACS to compare the contents of the specified
ACS, WCS, or PROM with a firmware file. When the firmware file and memory do not
match, the memory location's address and contents plus the file's contents are written to
the LOD device.

The firmware file must be formatted as described in Section 12.2.

Syntax:
{ CPU } {PROM}
COMPARE (IPU ACS pathname
WCS
CPU specifies the CPU is the processor that is used
IPU specifies the IPU is the processor that is used
PROM specifies the PROM is read
ACS specifies the ACS is read
WCS specifies the WCS is read

pathname is the pathname of the firmware file. If the file does not exist, an error
message is displayed.

Examples
COMPARE CPU ACS @SYSTEM(SYSTEM)FIRM

This compares the contents of the CPU's ACS to the system file named FIRM.
COMPARE IPU WCS FIRM

This compares the contents of the IPU's WCS to the user file named FIRM.

12.5.3 COPY Directive

The COPY directive is used by LOADACS to copy the contents of PROM to the CPU or
IPU ACS.

Syntax:
{CPU }
CorPY (IPU

CPU specifies the CPU ACS is written

IPU specifies the IPU ACS is written
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12.5.4 DUMP Directive

The DUMP directive is used by DUMPACS to write the specified memory contents to the
LOD device. If starting and ending addresses are not specified, the entire contents of
the specified memory are written.

If an invalid address is specified, an error message is displayed on the terminal.

Syntax:
{ CPU } { PROM }
DUMP | IPU ACS [startaddr] [,endaddr]
WCS
CPU specifies the CPU is the processor that is used
IPU specifies the IPU is the processor that is used
PROM specifies the PROM is read
ACS specifies the ACS is read
WCS specifies the WCS is read

startaddr is the starting address of the dump

endaddr  is the ending address of the dump

Example
DUMP CPU ACS

This writes the entire contents of the CPU's ACS to the LOD device.
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12.5.5 ENABLE Directive

The ENABLE directive is used by LOADACS to set the processor which was just used for
a COPY, LOAD, or PATCH, in the ACS or PROM mode. This directive is not valid for
the WCS mode.

If the ACS mode is requested and a previous LOAD, COPY, PATCH, or VERIFY directive
failed in ACS, the mode is not changed and an error message is written.

If the ENABLE operation is successful, the mode of the processor is reported to the
console and the LOD device. When an ENABLE of IPU ACS causes the IPU to marked
off-line due to incompatible firmware, the message IPU MARKED OFFLINE is displayed
instead of the mode.

Syntax:

ENABLE {ACS }
PROM

ACS specifies the processor uses the ACS firmware

PROM specifies the processor uses the PROM firmware

12,5.6 EXIT Directive

The EXIT directive exits DUMPACS and returns control to TSM.

Syntax: N

EXIT

12.5.7 LOAD Directive
The LOAD directive is used by LOADACS to load a firmware file into ACS or WCS. If an
ACS load is not successful, the processor used remains in the PROM mode.
The LOAD directive can be continued across more than one line by placing a hyphen (-)
as the last significant character on the line to be continued. The hyphen must not be
embedded in a value and must directly precede the ACSMATCH or WCSMATCH keyword.
Syntax:

LOAD {CPU} {ACS } FILE=plfile [,p2file] ACSMATCH} =plrev [p2rev]

IPUY IWCS WCSMATCH

CPU specifies the CPU is the processor that is used

IPU specifies the IPU is the processor that is used

plfile specifies the 1- to 16-character name of the file containing the firmware
. loaded for a phase one processor. If a p2file is not specified, plfile is

loaded regardless of the processor type.
qd
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p2file

specifies the 1- to 16-character name of the file containing the firmware
that is loaded for a phase two processor. When specified, either plfile or
p2file is loaded depending on the processor's phase:

Processor File
plfile p2file phase loaded
Present Not present 1 plfile
Present Not present 2 plfile
Present Present 1 plfile
Present Present 2 p2file
ACS specifies the firmware is loaded into ACS
WCS specifies the firmware is loaded into WCS
ACSMATCH compares the current ACS revision number to the number specified by
revnum
WCSMATCH compares the current WCS revision number to the number specified by
revnum
plrev is a 16-digit revision number. If plrev and the current revision number do
not match, a load does not take place and an error message is written to
the LOD device. If a match occurs, the firmware is loaded regardless of
the processor type.
p2rev is a 16-digit revision number. When specified, the firmware is loaded
conditionally depending on the processor's phase:
Processor
plrev pZrev phase Action
Present Present 1 Revision number compared
to plrev. If matched,
firmware is loaded. If not
matched, no load occurs.
Present Present 2 Revision number compared
to p2Zrev. If matched,
firmware is loaded. If not
matched, no load occurs.
Present Not present 1 Revision number compared
to plrev. If matched,
firmware is loaded. If not
matched, no load occurs.
Present Not present 2 Revision number compared
to plrev. If matched,
firmware is loaded. If not
matched, no load occurs.
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Examples
LOAD CPU ACS FILE=FIRM ACSMATCH=C67A303228200003

This compares the ACSMATCH revision number to the current ACS revision number. If
the numbers match, the contents of file FIRM are loaded into the CPU's ACS.

LOAD IPU WCS FILE=FIRM

This loads the contents of file FIRM into the IPU's WCS.

12.5.8 MODE Directive

The MODE directive is used by DUMPACS to display the mode of a processor on the
device assigned to LFC UT.

CPU specifies the mode of the CPU is displayed

IPU specifies the mode of the IPU is displayed

12.5.9 PATCH Directive
The PATCH directive is used by LOADACS to modify the contents of ACS or WCS.

The PATCH directive can be continued across more than one input line by placing a
hyphen (-) as the last significant character on the line to be continued. The hyphen must
not be embedded in a value and must fall after the first value and before the SUM
parameter.

Syntax:

PATCH CPU} [Pl] {ACS} LOC=addr VALUE=val[,val. . .][SW=sum]
IPU P2 tWCS

CPU  specifies the CPU is the processor that is used

IPU specifies the IPU is the processor that is used

P1 specifies a phase one 32/67 processor

P2 specifies a phase two 32/67 processor

ACS specifies the ACS is patched

WCS  specifies the WCS is patched

addr is the address in ACS or WCS loaded with the contents of M.ACS

val is a value to be patched

sum is @ number to be compared with the ones complement of the sum of the values.
If sum does not equal the ones complement of the sum of the values, an error
message is written.

Alterable Control Store (ACS) MPX-32, Vol. IIl
12-10 - . Load and Display Utility Reference Manual



If the specified phase and the actual phase mismatch, a warning message is sent to the
LOD and the rest of the command group is skipped. Failure to conditionally patch does
not disable ACS.

Examples

PATCH CPU ACS LOC=E30 VALUE=4F 55D234, 3534AD24-
,4536 SUM=FFFFFFFFB0753B3C

The ones complement of the sum of the values is compared to the number in the SUM
parameter. If the numbers match, the values are patched into the CPU's ACS.

Note: The hyphen and its position after the last digit in the third value. The comma
separating the third and fourth values begins the new line.

PATCH IPU WCS LOC=1E30 VALUE=35F 82
This patches location 1E30 in the IPU's WCS with the value 35F82.

PATCH CPU P1 ACS LOC=E30 VALUE=FEE, F1EFOEF00, FACE, FADE
VERIFY;

PATCH CPU P2 ACS LOC=E3E VALUE=0,0, COFFEE, D10DE
VERIFY;

PATCH CPU ACS LOC=E29 VALUE=DEADDEAD, DEADDEAD
VERIFY;

ENABLE ACS;

Directive groups one and two are conditional patches depending on the 32/67 processor's
phase. Directive group three is unconditionally patched and directive group four passes
control to ACS.

12.5.10 REVISION Directive

The REVISION directive is used by DUMPACS to display the revision microword on the
device assigned to LFC UT.

Syntax:
PROM
REVISION {CPU }{ACS }
IPU WCS

CPU . specifies the CPU is the processor that is used
IPU specifies the IPU is the processor that is used
PROM  specifies the PROM is read
ACS specifies the ACS is read
WCS specifies the WCS is read
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12.5.11 VERIFY Directive

The VERIFY directive is used by LOADACS to compare the contents of ACS or WCS with

an internal buffer. The buffer contains the data that was written to ACS or WCS as the
result of the previous directive.

If the verification fails, an error message is written.
Syntax:

VERIFY

12.6 Sample M.ACS File

The following is a sample of an M.ACS file.

COPY CPU; (Group 1)
PATCH CPU ACS LOC=E30 VALUE=4F 55D234,35,34AD24- (Group 2)
,4536 SUM=FFFFFFFFB0753B3C

VERIFY

ENABLE ACS;

LOAD IPU ACS FILE=IPUACS1 ACSMATCH=C67A300322820003 (Group 3)

ENABLE ACS;

When the sample file is executed, the phase one firmware in the CPU PROM is copied to
the CPU ACS with the COPY directive. The semicolon at the end of the directive
signals the end of a group in the M.ACS file.

The PATCH directive changes the contents of CPU ACS locations E30 to E33 to the
values 4F55D234, 35, 34AD24, and 4536. The ones complement of the sum of these
numbers is compared to FFFFFFFFB0753B3C.

The VERIFY directive compares the CPU ACS with the contents in the internal buffer.
The buffer contains the M.ACS and ACS contents used in the PATCH directive.

The ENABLE directive sets the CPU to the ACS mode. The semicolon at the end of the
command signals the end of the second group of directives.

The LOAD directive reads the PROM revision number. If the actual number does not
match the revision number specified, LOADACS goes to the next group of directives. If
the numbers match, the phase one firmware in system file IPUACS] is loaded into the
IPU ACS. ‘ '

The last ENABLE directive sets the IPU to the ACS mode if the LOAD was successful.
The semicolon at the end of the directive signals the end of the third group of directives.
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12.7 Error Conditions and Messages

12,7.1 LOADACS Error Conditions and Messages

The following LOADACS error messages are written to the SLO device and the operator
console.

COPY
JJINIT: CANNOT LOAD IPU - IPU NOT ONLINE
PATCH

This message displays when the IPU is not on-line or SYSGENed in and cannot be loaded.
The CPU can be loaded if necessary.

J.INIT: UNRECOGNIZED COMMAND IN M.ACS, IGNORED:
directive

This message displays when there is an unrecognizable directive in M.ACS. The
directive is displayed and LOADACS goes to the next line of M.ACS.

JJINIT: CANNOT {LOAD }{ACS} FOR CPU} - INVALID ADDRESS
PATCH) (WCS IPU

address IN filename

This message displays when firmware cannot be loaded because of an invalid address in a
firmware file. The address and the file name containing the address are displayed.
LOADACS goes to the next group of directives.

JJNIT: CANNOT {LOAD }ACS FOR {CPU}- NEW FIRMWARE HAS M/C TYPE type
PATCH IPU

This message displays when the machine type in the firmware's revision number is not
Cé67. The machine type of the new firmware is displayed. LOADACS goes to the next
group of directives.

JJINIT: CANNOT LOAD {ACS } FOR {CPU}- PRESENT REV NUMBER NOT AS
WCS IPU

M §ACSMATCH }COMMAND
EXPECTED FRO {w comaTeH

PRESENT = revnumber
EXPECTED = revnumber

This message displays when the ACSMATCH or WCSMATCH directive is in effect and
the revision number of the current firmware and the number specified by ACSMATCH or
WCSMATCH do not match. The current firmware's revision number displays as

PRESENT and the ACSMATCH or WCSMATCH revision number displays as EXPECTED.
LOADACS goes to the next group of directives.
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LOAD )¢ACS } { CPU} filename
J.INIT: CANNOT PATCH {WCS FOR (IPU §- CHECK SUM ERROR IN )PROM
COPY

This message displays when a checksum error occurs during a LOAD, PATCH, or COPY.
LOADACS goes to the next group of directives.

COPY CPU} ACS}
JINIT: LOAD ¢TO lIPU § FOR WCSfFAILED VERIFICATION,
PATCH
ADDRESS addr DIFFERS PROM } = contents
filename
{ACS} = contents
WCS

This message displays when a verification fails. The address of the failure is displayed,
plus the contents of the differing firmware. LOADACS goes to the next group of
directives.

JJINIT: CANNOT LOAD {ACS } FOR %CPU} - UNABLE TO ASSIGN filename
WCS IPU
ERROR RMxx

This message displays when the firmware file cannot be assigned. A decimal error
number (RMxx) is returned by H.REMM. LOADACS goes to the next group of directives.

JJINIT: CANNOT {LOAD } {ACS % FOR {CPU} - INVALID VALUE
PATCH ) (WCS IPU
value IN filename AT ADDRESS addr

This message displays when an invalid value is found in a firmware file. The file's name,
the invalid value, and the address of the value are displayed. LOADACS goes to the next
group of directives.

JJINIT: ENABLE COMMAND IS INVALID WHEN WCS ACTION IS SPECIFIED

This message displays when an ENABLE directive is used in a group of WCS directives.
The ENABLE directive is valid for ACS only. Remove the ENABLE directive.

JJINIT: CANNOT {LOAD } CPU WCS}- NO WCS PRESENT
PATCH)UPU :

This message displays when there is no WCS to load. LOADACS goes to the next group
of directives.

JJINIT: CANNOT ENABLE {CPU}ACS - PREVIOUS ACTION TO THIS PROCESSOR FAILED

IPU

This message displays if a previous action to a processor failed. J.INIT cannot enable the
ACS since that firmware has not been properly loaded. LOADACS goes to the next group
of directives.

COPY {CPU } {CPU} { CPU }
JJINIT: CANNOT{LOAD ACS)y FOR (IPU § - (IPU IS IN ROMS IM MODE
PATCH

This message displays if the processor is in the ROMSIM mode, i.e., writes to ACS result
in a System Check Trap. LOADACS goes to the next group of directives.
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12.7.2 DUMPACS Error Conditions and Messages
The following DUMPACS error messages are written to the device assigned to LFC UT.
INVALID COMMAND

This message displays when the last directive entered is invalid. Enter a valid directive
at the DMP prompt.

INVALID PROCESSOR MNEMONIC

This message displays when the last directive entered contains an invalid processor
mnemonic. The valid mnemonics are CPU and IPU.

INVALID MEMORY TYPE

This message displays when the last directive entered contains an invalid memory type.
Valid memory types are PROM, ACS, and WCS.

INVALID START ADDRESS

This message displays when the starting address specified in the DUMP directive is
invalid. Reenter the directive with a new starting address.

INVALID END ADDRESS

This message displays when the ending address specified in the DUMP directive is
invalid. Reenter the directive with a new ending address.

THIS MACHINE IS NOT A 32/67 - CAN NOT DO IT

This message displays when the directives can be used only on a 32/67 machine.

IPU NOT CONFIGURED IN SYSTEM

This message displays when the IPU was not configured in the system at SYSGEN time.
IPU MARKED OFFLINE

This message displays when the IPU is off-line. IPU directives are not executed until the
IPU is marked on-line.

CAN NOT OPEN SLO

This message displays when DUMPACS cannot open LFC SLO to write required data. If
the SLO default is used in this case, a system problem exists.

BAD ADDRESS addr FOUND IN FIRMWARE FILE

This message displays when an incorrect address is found in the firmware file. Correct
and reassemble the firmware file, then reenter the directives.
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UNABLE TO ASSIGN FILE - ERROR RMxx

This message displays when the firmware file cannot be assigned. A decimal error AN
number (RMxx) is returned by H.REMM,

INVALID PARAMETER

This message displays when a parameter in the last directive is invalid. Correct the
parameter and reenter the directive.

THERE IS NO WCS ON THIS PROCESSOR

This message displays when the processor used in the directive does not have WCS.
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CHAPTER 13
VOLUME FORMATTER (J.VFMT)

The Volume Formatter (J.VFMT) formats volumes (discs). Volumes formatted by J.VFMT
have the following data structures:

Volume descriptor

Resource descriptor allocation bit map (DMAP)
Descriptor for DMAP

File space bit map (SMAP)

Descriptor for SMAP

Descriptor for system image

General allocatable resource descriptors
Descriptor for allocatable resource descriptor
Root directory

Root directory descriptor

Deallocation file for DMAP (F-class only)
Descriptor for DMAP deallocation file
Deallocation file for SMAP (F-class only)
Descriptor for SMAP deallocation file

Media descriptor file (F-class only)
Descriptor for media descriptor file

13.1 General Description

J.VFMT operates in two distinct environments: a fully functional MPX-32 system and a
starter system by the System Distribution Tape (SDT) when J.VFMT is activated from
tape by SYSINIT.

When IPL is performed from the SDT, it is assumed file system support is not present in
the form of a usable disc volume. To format a system volume, SYSINIT makes a static
assignment indicating the system image is coming from tape, and a system image file is
read from the SDT. Therefore, the IMAGE option for the FORMAT directive in J.VFMT
must not be specified.

13.2 Logical File Code Assignments

Logical file codes required by J.VFMT are described in this section and summarized in
Table 13-1.

13.2.1 Audit Trail (SLO)

As J.VFMT processes directives, it produces listed output for operations it performs.
The LFC for the audit trail is SLO.
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13.2.2 Directive Input (SYC)

Directive input is assigned to J.VFMT from logical file code SYC.

Table 13-1
Volume Formatter Logical File Code Assignments
Input/Output Logical Default Assignments
Description File Code for J.VFMT
Audit Trail SLO $ASSIGN SLO TO LFC=UT
Directive Input SYC $ASSIGN SYC TO SYC

13.3 Using the Volume Formatter

The Volume Formatter formats volumes not currently mounted. Attempting to run
J.VFMT on a mounted volume causes an abort.

Only one J.VFMT directive verb can be processed for each FMT prompt. Upon
completion of the requested function, J.VFMT automatically exits and returns to the
calling task. For example,

TSM>$J.VFMT :
FMT>FORMAT DEV=DM0802 VOL=EXAM MAXRE=3000

DEVICE=DM0802 -- VOLUME FORMATTING SUCCESSFULLY COMPLETED
TSM>

When the J.VFMT function is performed during an SDT boot, the next prompt displayed
iss
FMT> FORMAT DEV=DM0800 VOL=EXAM MAXRE=3000

DEVICE=DM0800 -- VOLUME FORMATTING SUCCESSFULLY COMPLETED
ENTER SYSTEM VOLUME CHANNEL AND SUBADDRESS:

When run in the batch mode, parameters must be specified in the first input string on the
directive line.

In the interactive mode, prompts for more data after the first input string occur when:

. required parameters are not specified
. there is a syntax error in the directive line
. confirmation when the Boolean flag is turned on

When syntax errors occur in the interactive mode, the part of the directive line in error
and an error message are displayed. The remainder of the directive line is ignored.
- However, directives and parameters in the directive line before the syntax error
occurred will be processed and must not be respecified.
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To recover from certain errors in the interactive mode, J.VFMT requires specific
information obtained by error message output. In some cases, additional input is not
accepted until requested input is supplied.

13.3.1 Directive Syntax Rules

The directive line has three parts:

. Verb
. Parameters
. Options

Blank spaces are legal delimiters between directive line components.

13.3.1.1 Verb

The verb is required as the first item on the directive line. The verb defines the action
the utility is to take, (FORMAT, REPLACE, EXIT). The verb also determines the subset
of options that are accepted as valid input.

13.3.1.2 Parameters

Parameters are required keywords followed by an equal sign and a value. They are
entered on the directive line after the verb. Parameters specify what is affected by the
action of the directive. Parameters have three types of values:

. Boolean - Values are true (T), false (F), yes (Y), no (N), on (ON), and off (OFF). Values
true, yes, and on are synonymous. Values false, no, and off are synonymous.

. Numeric - Values are either decimal or hexadecimal numbers whichever is natural for
that parameter. For example, radix can be stated using the radix indicators X and N,
e.g., X'AB', N'18'.

. ASCII string - Values are expressed as strings containing alphanumeric characters.

13.3.1.3 Options

Options are keywords followed by an equal sign and a value. If specified, options are
entered on the directive line after the parameters. Options are used as qualifiers,
ACCESS=, CONFIRM=, IMAGE=. Where applicable, default values are provided. See
individual directive descriptions for defaults.

13.3.2 Directive Line Continuations

Directive lines can be continued across as many lines as necessary by placing a hyphen (-)
as the last significant character on the line. This results in a prompt for more input
when in the interactive mode, and another read when in batch mode or when reading a
select file. Each time a directive line is continued, the continuation character is
replaced by a space. The only restriction is that single names, keywords, or an entire
pathname must appear on the same line of input.

MPX-32, Vol. III Volume Formatter
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13.4 Accessing the Volume F ormatter

The Volume Formatter can be accessed from batch or TSM in one of three ways:

$3.VFMT
$RUN J.VFMT
$EXECUTE J.VFMT
$RUN J.VFMT is valid from the system directory only.

When logical file code SYC is assigned to a terminal, the FMT> prompt is displayed.

13.5 Volume Formatter Directive Verbs

The following directive verbs are supported by the Volume Formatter. Valid
abbreviations are indicated by underlining.

Directive Description

EXIT Terminates the Volume Formatter utility

FORMAT Software formats a disc assuming an unformatted medium

NEWBOOT Writes a new bootstrap process to an already formatted volume

REPLACE erites a new system image and bootstrap to an already formatted
volume

13.5.1 EXIT Directive
The EXIT directive exits the Volume Formatter and returns control to TSM.
Syntax:

EXIT

_ Volume Formatter MPX-32, Vol. 1l
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13.5.2 FORMAT Directive

The FORMAT directive software formats an entire disc, assuming an unformatted
medium. No checks are made for any existing data on the disc. The disc pack must
already be hardware initialized before J.VFMT is run.

For all class F discs except floppy discs and memory discs, the diagnostic Media
Verification Program must be run before J.VFMT. This marks bad blocks and reserved
areas of the disc as allocated so they are not used.

Syntax:

FORMAT DEVICE=mmccss VOLUME=volname [ALOC=n]

[CONFIRM=bool] [DETACH=bool] [IMAGE=pathname] [MAXAU=n]

[MAXRES=n] [MAXROOT=n] [OWNER=name] [PROJECTGROUP=name]

ACCESS= ( OWNER

OTHER

PROJECTGROUP

(READ] [ADD] [DELENT] [TRAVERSE] | [ISIZE=N]

[BOOTFILE=pathname] [ECC=bool]

DEVICE=

VOLUME=
ALOC=

CONFIRM=

DETACH=

IMAGE=

MPX-32, Vol. III
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specifies the disc device to be formatted

mm a two character mnemonic:

DM - moving head or memory disc

FL - floppy disc

DF - fixed head disc
cc a two digit hexadecimal channel number
ss a two digit hexadecimal subaddress

specifies the name of the volume being formatted

specifies the decimal number of sectors per allocation unit. If
not specified, a system default based upon the capacity of the

disc is used. For information on allocation units, refer to Table
13.2.

if Y is specified, parameters are displayed before any action is
taken and the J.VFMT prompt is displayed. Once all parameters
are specified, this option must be reset to false (by specifying
CON=N at the J.VFMT prompt). The formatting process then
continues. This action is valid only in the interactive mode.

if Y is specified, parameters are displayed before any action is
taken and J.VFMT is detached from the terminal and control of
the terminal returns to TSM.  Formatting then proceeds
normally. When the formatting process completes, a message is
displayed on the terminal if the user is logged on the system.
This option is valid only in the interactive mode.

specifies the pathname of the file containing the system image.
If not specified and J.VFMT is activated from a disc volume, the

volume is not bootable. This option must not be specified when
J.VFMT is activated from a SDT.

Volume Formatter
(J.VFMT) 13-5



MAXAU=

MAXRES=

MAXROOT=

OWNER=

PROJECTGROUP=

ACCESS=

ISIZE=

BOOTFILE=

ECC=

13-6

specifies the decimal number of allocation units to be used on the
disc. The number depends on the parameter specified for the
ALOC option of the FORMAT command, or the default granulari-
ty if ALOC is not specified. The value of MAXAU can be less
than the actual number of allocation units physically available.

specifies the decimal number of resource descriptors for which to
reserve disc space. Every file defined on the volume requires one
resource descriptor. If not specified, the default for memory
discs or floppy discs is 70. -All other devices default to 1000.

specifies the decimal number of entries in the root directory for
which to reserve disc space. This number can be modified to
accommodate various hashing algorithms. If not specified, the
default is 100.

specifies the owner name to be associated with the volume. The
owner name is recorded in the volume descriptor. If not speci-
fied, defaults to the owner name associated with the J.VFMT
task.

specifies the project group name to be associated with the
volume. The project group name is recorded in the volume
descriptor. If not specified, defaults to the project group name
associated with the J.VFMT task. :

specifies the access attributes for the root directory being
formatted. If not specified, the system-defined defaults are used.

Contiguous open and close parentheses, such as ACCESS = ( ),
indicates no access possible.

specifies the number of blocks allocated for the system image. If
not specified, the default is 400.

specifies the pathname of the file containing the nonstandard
bootstrap. The nonstandard bootstrap should be in absolute load
module format. It cannot be larger than seven 192-word blocks in
length including the load module preamble.

allocates correctable data errors for user's use.

Volume Formatter MPX-32, Vol. III
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Table 13-2
Allocating Units

Sectors per
Unit Size and Type Allocation Unit

4MB Fixed Head
40MB Moving Head
80MB Moving Head
300MB Moving Head

£ENN -

Extended I/O Devices:

Floppy Moving Head
Memory Disc

5MB Fixed Head

32MB Cartridge Module
40MB Moving Head
64MB Cartridge Module
80MB Moving Head
96MB Cartridge Module
160MB Moving Head
300MB Moving Head
340MB Moving Head
600MB Moving Head

EEEENNNNN -

13.5.3 NEWBOQOT Directive

The NEWBOOT directive writes a nonstandard bootstrap process to an already formatted
volume. For the volume to be bootable, it must have been formatted with the IMAGE
option specified on the FORMAT directive line. See the FORMAT directive.

Syntax:
NEWBOOT DEVICE=mmccss VOLUME=volname BOOTFILE=pathname

[CONFIRMz=bool]

DEVICE= specifies the two-character mnemonic (DM, FL, or DF), the two-digit
hexadecimal channel number, and the two-digit hexadecimal subaddress.

VOLUME=  specifies the name of the volume

BOOTFILE= specifies the pathname of the file containing the nonstandard bootstrap.
The nonstandard bootstrap should be in absolute load module format. It
cannot be larger than seven 192-word blocks in length including the load
module preamble.

CONFIRM= specifies if confirmation is to be given before any formatting action is
taken. If Y is specified, operator response is required to the confirmation
prompt. If not specified, confirmation is not given. This option is valid
only in the interactive mode.

MPX-32, Vol. III Volume Formatter
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13.5.4 REPLACE Directive N

The REPLACE directive writes a new system image and standard bootstrap to an already b
formatted volume. This directive is used to modify data in the volume descriptor
concerning the system image. The volume can already contain a system image.

Syntax:

REPLACE DEVICE=mmccss VOLUME=volname [CONFIRM=bool] [IMAGE=pathname]

[BOOTFILE=pathname]

DEVICE= specifies the two-character mnemonic (DM, FL, or DF), the two-digit
hexadecimal channel number, and the two-digit hexadecimal subaddress.

VOLUME=  specifies the name of the volume

IMAGE= specifies the pathname of the file containing the system image. If not
specified and J.VFMT is activated from a disc volume, the volume is not
bootable. This option must not be specified when J.VFMT is activated from
a SDT.

CONFIRM= specifies if confirmation is to be given before any replacement action is
taken. If Y is specified, operator response is required to the confirmation
prompt. If not specified, confirmation is not given. This option is valid
only in the interactive mode.

BOOTFILE= specifies the pathname of the file containing the nonstandard bootstrap.
The nonstandard bootstrap should be in absolute load module format. It
cannot be larger than seven 192-word blocks in length including the load ~
module preamble.

13.6 Volume Formatter Directive Parameters

The Volume Formatter supports three directive parameters: DEVICE, VOLUME, and

BOOTFILE. Valid abbreviations are shown by underlining.

13.6.1 DEVICE Parameter

The DEVICE parameter specifies the disc device whose medium is to be formatted.

Syntax:

DEVICE=mmccss

mm is a two-character mnemonic, i.e., DM (Moving Head Disc), FL (Floppy Disc), or DF
(Fixed Head Disc)

cc is the two-digit hexadecimal channel number

ss is the two-digit hexadecimal subaddress

)

N
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13.6.2 VOLUME Parameter

The VOLUME parameter specifies the volume name. The name is recorded in the volume

descriptor.

Syntax:

VOLUME=volname

volname

is a 1- to 16-character volume name

13.6.3 BOOTFILE Parameter

The BOOTFILE parameter specifies the pathname of a file containing a nonstandard
bootstrap. The file should be in absolute load module format and cannot be larger than
seven 192-word blocks in length (including the load module preamble).

Syntax:

BOOTFILE=pathname

pathname

is the pathname of the file containing the nonstandard bootstrap

13.7 Volume Formatter Directive Options

The following directive options are supported by the Volume Formatter. Valid
abbreviations are shown by underlining.

Option
ACCESS

ALOC
CONFIRM

DETACH

ECC

IMAGE

ISIZE

MAXAU

MAXRES

MPX-32, Vol. III
Reference Manual

Description

Specifies protection attributes which apply to the root directory
of the volume being formatted

Specifies the number of sectors per allocation unit

Indicates if parameters are to be listed before any action is taken
Indicates if J.VFMT is to be detached from the terminal, and
control transferred to TSM, before completing the formatting
process

Allocates correctable ECC data errors for user's use

Specifies the pathname of the file containing the system image to
be written to the volume

Specifies the number of blocks allocated for the system image

Specifies the maximum number of allocation units to be used on
the volume

Specifies the maximum number of resource descriptors on the
volume

Volume Formatter
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Option » _ Description

MAXROOT Specifies the maximum number of root directory entries on the
volume
OWNER Specifies the volume owner name

PROJECTGROUP Specifies the project group name

13.7.1 ACCESS Option

The ACCESS option specifies access/protection attributes that apply to the root
directory of the volume being formatted. There are three catagories of users: OWNER,
PROJECTGROUP, and OTHER. For every attribute specified, access is enabled. If the
directive is input more than once, the old directive parameters are ignored and the new
parameters are in effect.

Syntax:
ACCESS= OMER ([READ] [ADD] [DELENT] [TRAVERSE])
PROJECTGROUP
OTHER
OWNER specifies what access rights the owner has to the root directory
PROJECTGROUP specifies what access rights the project group has to the root
directory
OTHER specifies what access rights others have to the root directory
READ enables read access to the root directory
ADD enables add access to entries in the root directory
DELENT enables delete access to entries in the root directory
TRAVERSE enables traverse access to the root directory

Note: If no parameters are specified, the system-defined defaults are used. A
contiguous open and close parenthesis, such as ACCESS=( ), indicates no access
is possible.

13.7.2 ALOC Option

The ALOC option specifies the number of sectors represented by one allocation unit.
The size of the disc allocation bit map and the minimum file size (in blocks) are
dependent upon this parameter. Any disc space allocation request is rounded to a
multiple of this parameter.

Syntax:
ALOC=n

Volume Formatter MPX-32, Vol. III
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n is a decimal number. If not specified or equal to zero, the system default is
used. The system default is based upon the capacity of the disc as listed in
Table 13-2.

Any allocation unit size that does not equal a factor of 20 (1,2,4,5,10,20) is forced to the
-next higher factor. If the unit size is greater than 20, it is forced to 20.

13.7.3 CONFIRM Option

The CONFIRM option displays all parameters before any formatting actions (allocations,
writes, etc.) are taken. This option is valid only in the interactive mode. A Boolean flag
is set/reset based on the Boolean parameter input for this option. Once this flag is
turned on, formatting cannot proceed until the flag is turned off. This option allows the
user to interactively manipulate the formatting parameters until they all have been
satisfactorily specified and then proceed with the actual formatting of the disc.

Syntax:
CONFIRM=bool

bool is one of the Boolean parameters: true, false, yes, no, on, or off. If true, yes,
or on is specified, operator response is required to the confirmation prompt. If
not specified, no confirmations are made.

13.7.4 DETACH Option

The DETACH option displays all parameters before any formatting action is taken. The
Volume Formatter is then detached from the terminal and control is returned to TSM.
The formatting process proceeds normally. Upon completion, a message is displayed on

the terminal if the user is logged on the system.

This option is valid only in the interactive mode. A Boolean flag is set/reset based on the
Boolean parameter input for this option.

Syntax:
DETACH-=bool
bool is one of the Boolean parameters: true, false, yes, no, on, or off. If not
specified, terminal control is not transferred to TSM until the formatting
process completes.
13.7.5 ECC Option
The ECC option allocates all correctable ECC data errors for the user's use.
Syntax:
ECC-=bool

bool is one of the boolean parameters: true, false, yes, no, on, or off. If not
specified, correctable ECC data errors are deallocated as bad blocks.
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13.7.6 IMAGE Option
The IMAGE option specifies the disc file containing the system image that is to be
written to the volume. If a formatted volume does not contain a system image defined in
the volume descriptor, the volume is not bootable. If a volume contains a system image
defined in the volume descriptor, the volume becomes the system volume if IPL'd from.
Otherwise, it is a user volume. '
When J.VFMT is activated from an SDT, this option must not be specified.
Syntax:

IMAGE=pathname

pathname specifies the pathname of the file containing the system image. If not
specified, the volume is not bootable.

13.7.7 ISIZE Option
The ISIZE option establishes the number of blocks allocated for the system image.
Syntax:

ISIZE=n

n is a decimal number. If not specified, the default is 400.

13.7.8 MAXAU Option
The MAXAU option specifies the number of allocation units used on the disc. The
number is dependent upon the parameter specified for the ALOC option (or default
granularity if ALOC is not specified). The numeric parameter specified for MAXAU may
be less than the actual number of allocation units physically available.
Syntax:
MAXAU=n
n is a decimal number. If not spemfled, the SYSGEN-defined default, (SJ.STBLS), is
used.

13.7.9 MAXRES Option

The MAXRES option specifies the number of resource descriptors for which to reserve
disc space. Every file defined on the volume requires one resource descriptor.

Syntax:
MAXRES=n
n is a decimal number. If not specified, the default for memory discs or floppy discs

is 70. All other devices default to 1000.
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13.7.10 MAXROOT Option

The MAXROOT option specifies the number of entries in the root directory to reserve
disc space. This number can be modified in order to accommodate various hashing
algorithms.

Syntax:
MAXROOT=n
n is a decimal number. If not specified, the default is 100.

13.7.11 OWNER Option

The OWNER option specifies the owner name of the volume. The owner name is
recorded in the volume descriptor.

Syntax:
OWNER=name

name is an owner name. If not specified, the default is the owner name associated with
the J.VFMT task.

13.7.12 PROJECTGROUP Option

The PROJECTGROUP option establishes the project group name associated with the
volume. The project group name is recorded in the volume descriptor.

Syntax:
PROJECTGROUP=name

name is a project group name. If not specified, the default is the project group name
associated with the J.VFMT task.

13.8 Errors

The following error messages are issued by the Volume Formatter:

Code Description

VFO01 Error has occurred. See SLO file for description.
VFO02 OPEN failure on audit trail device/file

VFO03 EOF /JEOM on audit trail device/file

VF04 I1/0 error on audit trail device/file
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13.9 Examples
FORMAT DEV=DMO0800 VOL=MASTER MAXRE=4000

This example formats a disc using the name MASTER. It is located on device DM0800,
and space for 4000 resource descriptors is reserved.

NEWBOOT DEV=DM0800 VOL=NEW-
BOOTFILE=@SYSTEM(USER1)BOOTSTRAP-
CONF=Y

This example writes the nonstandard bootstrap specified by the BOOTFILE parameter to
volume NEW located on device DM0800. All parameters will be displayed. Confirmation
will have to be reset to false (i.e., CONF=N) to continue the formatting process.

REPLACE DEV=DM0800 VOL=MASTER IMA=@SYSTEM(USER1)BOOT

This example changes the system image on volume MASTER located on device DM0800
to the system image defined in file BOOT located on volume SYSTEM in directory
USERLI.

FORMAT DEV=DM0800 VOL=MASTER-
ACC=OW (R A D T)-

ACC=PR (R A )-

ACC=0T (R)

This example formats a disc using the name MASTER. It is located on device DMO0800,
the owner has complete access to the volume, the project group has read and add access
to the volume, and other has read access to the volume.
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