






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































retrieve 

CONTROL ARGUMENTS 

-all 
causes segments to be retrieved from the tape regardless of their date/time 
dumped. This is the default. This control argument overrides a previously given 
DATE argument. 

-brief_map, -bfmap 
creates a map file that lists the processed entries. 

-control path 
indicates that path is a hierarchy retrieval control file pathname. See "Notes on 
Format of a Retrieval Control File" below. 

-debug 
disables those hphcs_ calls that set quotas and transparency switches. 

-destination STR, -ds STR 
specifies a destination for pnntmg maps and error file. The default is 

* "incremental" for maps and "error file" for error. files. 

-error_of 
writes error messages into a file rather than printing them. The name of the 
error file is printed when the first error is encountered. This is the default. 

-error_on 
writes error messages on the user's terminal. 

-first 
prevents searching a tape for additional copies of a requested segment or subtree 
after the first copy has been retrieved. 

-header STR, -he STR 
specifies a heading for printing maps and error files. 

-last 
indicates that the last copy of a given segment or subtree on a tape or set of 

* tapes is to be retrieved. This is the default. 

* 

-map 
writes a list of the segments and directories processed into a file. This is the 
default. 

-nodebug 
enables hphcs_ calls to set quotas and the transparency switches. 
default. 

-nomap 
inhibits listing of the names of processed segments and directories. 

This is the 
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-noprimary. -npri 
uses each pathname as given. The default is -primary. 

-noqcheck 
causes the hierarchy reload to be done with quota checking suspended. Access to 
hphcs_ is required. This is the default. 

-noquota 
inhibits resetting of quotas. See -quota. This is the default. 

-noreload 
inhibits actual hierarchy reloading of segments into the hierarchy. This control 
argument can be used with -map to create a table of contents of the tape. The 
-noreload control argument also causes the names that would have been reloaded 
to be put into the map. 

-nosetlvid 
inhibits the setting of the logical volume identifiers for each directory to be 
reloaded. 

-notrim 
inhibits deletion of entries in a directory. Entries can only be added or modified. 
This is the default. 

-operator STR 
indicates that STR is the user's name or initials (up to 16 characters in length). 

-primary. -pri 
replaces all directory names in each pathname with the primary names. This is 
the default. 

-pvname STR 
indicates that segments and directories can only be retrieved onto the physical 
volume specified by STR. 

-qcheck 
causes quota restrictions to be enforced during the reload. 

-quota 
causes the quotas on directories being reloaded to be set to the values they had 
when the directories were dUffipp-d. Access to hphcs_ is required. 

-reload 
enables actual reloading of segments into the hierarchy. This is the default 

-request ...... type STR, -rqt SIR 
specifies an output request type for pnntmg maps and error files. Available 
request types can be listed by using the print_reQuest_types command (described in 
the Multics Commands and Active Functions manual, Order No. AG92 ). The 
default is "printer". 

retrieve 
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-setlvid 
enables setting of the logical volume identifier for reloaded entries inferior to 
each directory reloaded. This is the default. 

-trim 
enables deletion of all entries in a directory not found in the copy of that 
directory being reloaded. This causes entries deleted from an earlier version of 
the directory to be deleted when a later version is reloaded. It has effect only in 
the case of a directory that is both on the tape and in the hierarchy. This is the 
default. 

DATE 
an argument beginning with a character other than "_n, or n>" is assumed to be a 
date in a format acceptable to the convert_date_to_binary _ subroutine. If it can 
be converted successfully, then the hierarchy retriever only retrieves segments and 
directories dumped at or after the given date/time. 

NOTES ON DEFAULT ARGUMENTS 

The values of arguments given to any of the hierarchy backup commands are 
remembered in static storage and remain in effect for the life of the process, unless 
explicitly changed during the invocation of a subsequent backup command. 

The following defaults are in effect for the reloader and retriever before any backup 
commands are given; they are not. however. reset to these values at the start of each 
backup command, except as noted below. 

-a 11 
-error of 
-map 
-nodebug 
-nohold 
-noquota 
-primary 
-reload 
-set1vid 
-trim 
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The following defaults are set automatically at the time the respective commands are 
executed: 

reload (initializer command), reload (Multics command), 
reload_system_release: 
-quota 
-trim 

retrieve: 
-a 11 
-noquota 
-notrim 

All of the above commands: 
-map 

NOTES ON FORMAT OF A RETRIEVAL CONTROL FILE 

The hierarchy retrieval is controlled by an ASCII segment containing one line for each 
object to be retrieved. A line can contain a single pathname or two pathnames 
separated by an equal sign. The left-hand side specifies the segment or directory 
sought and the right-hand side, if present, specifies the new name under which that 
entity is to be retrieved. The sought pathname must begin with a > and end with 
either an entryname or the characters >**. If an entryname is specified, a single 
object of that name is retrieved. 

If >** is specified,. the entire directory hierarchy, beginning at the point indicated in 
the pathname, is retrieved. In this case, the right_hand pathname, if present, ends in 
the name of the directory under which these entries are to be reloaded. For example: 

>udd>one dir>**=>udd>two dir - -
If a new name is specified on the right, it can be either a pathname or an 
entryname. If an entryname is given, the single object found is loaded with its former 
pathname and the new entryname. 

If two pathnames are specified. both are checked against the current hierarchy and a 
new pathname consisting only of the primary entryname is created. This new 
pathname. as well as the original. is then used in searching the hierarchy. For 
example, >udd>sd is translated into >n~r_dir_dir>SysDaemon and both versions are 
sought. Primary names are used unless the -noprimary control argument is in effect. 

A hierarchy retrieval control file can contain a maximum of 256 lines. 

retrieve 
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EXAMPLES 

A hierarchy retrieval control file containing the line: 

>udd>Mu 1 t i cs>)'o', 

searches the tape for directories and segments whose first two pathname components 
are >user_dir_dir> Multics. These items are retrieved as found. 

A hierarchy retrieval control file containing the line: 

>ldd>a>b>c 

searches the tape for the segment >library_dir_dir>a>b>c. This item is retrieved as 
found. 

A hierarchy retrieval control file containing the line: 

>ldd>a>b=c 

searches the tape for the segment > library _dir_dir>a>b. This item is retrieved under 
the name >1dd>l>C. 

A hierarchy retrieval control file containing the line: 

>ldd>x>y>**=>ldd>2>Y 

searches the tape for directories and segments whose first three pathname components 
are >1ibrary_dir_dir>x>y. These items are retrieved in the subtree >ldd>z>y. 

Name: rin~zero_dump, rzd 

SYNTAX AS A COMMAND 

r2d segname {offset} {1 ength} {-contro l_args} 

SYNTAX AS AN ACTIVE FUNCTION 

[r2d segname {offset} {-control_args}] 

FUNCTION 

prints or returns the locations of the specified ring 0 or user ring segment in 
full-word octal format. 
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ARGUMENTS 

segname 
is an octal segment number. the name of a ring 0 segment. or a pathname. To 
specify a segment name that consists entirely of octal digits, precede the name by 
-name. 

offset 
is the (octal) offset of the first word to be dumped. If you omit both offset 
and length, the entire segment is dumped. If you use -ep, omit offset 

length 
is the (octal) number of words to be dumped. If you supply offset and omit 
length. one word is dumped. 

CONTROL ARGUMENTS 

-4bit 
prints or returns a translation of the octal or hexadecimal dump based on the 
Multics unstructured four-bit byte. The translation ignores the first bit of each 
nine-bit byte and uses each of the two groups of four bits remaining to generate 
a digit or a sign. 

-address, -addr 
prints the address (relative to the base of the segment) with the data. (Default) 

-bed 
prints the BCD representation of the words in addition to the octal or 
hexadecimal dump; in the active function, returns Bl.;u. Tnere are no nonprintable 
BCD characters, so take periods literally. 

-block N, -bk N 
dumps words in blocks of N words separated by a blank line. The offset, if 
being printed, is reset to the initial value at the beginning of each block. 

-character. -ch, -ascii 
prints the ASCII representation of the words in addition to the octal or 
hexadecimal dump; in the active function. returns ASCII. Characters that cannot 
be printed are represented as periods. 

-ebcdic8 
prints the EBCDIC representation of each eight bits in addition to the octal or 
hexadecullal dllJ.9Jlp; in t..ie active function, returns eight-bit EBCDIC. Characters 
that cannot be printed are represented by periods. If an odd number of words is 
requested for a dump, the last four bits of the last word do not appear in the 
translation. 
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-ebcdic9 
prints the EBCDIC representation of each nine-bit byte in addition to the octal 
or hexadecimal; in the active function, returns nine-bit EBCDIC. Characters that 
cannot be printed are represented by periods. 

-entry_point name, -ep name 
specifies that the offset of the first word to be dumped is relative to the 
location defined by the externally available symbol "name." You can use this 
control argument only for object segments (created by a compiler or the 
create_data_segment command). If you supply offset, omit -epa 

-header, -he 
prints a header line containing the pathname (or segment number) of the segment 
being dumped as well as the date or time printed. (Default: to print a header 
only if the entire segment is being dumped, i.e., if you specify neither the offset 
nor the length argument) 

-hex8 
prints the dumped words in hexadecimal with eight hexadecimal digits per word, 
rather than 12 octal digits per word. Each pair of hexadecimal digits corresponds 
to the low-order eight bits of each nine-bit byte. 

-hex9 
prints the dumped words in hexadecimal with nine hexadecimal digits per word, 
rather than octal with 12 octal digits per word. 

-long, -lg 
prints eight words on a line. You can't use -long with -4bit, -bcd, -character, 
-ebcdic8, -ebcdic9, or -short (Its use with these control arguments. other than 
-short, results in a line longer than 132 characters.) (Default: four) 

-name path, -nm path 
indicates that path is the name of a ring 0 segment or a pathname, even though 
it may look like an octal segment number. 

-no_address, -nad 
does not print the address. 

-no_header, -nhe 
does not printing the header line, even though the entire segment is being 
dumped. 

-no_offset, -nofs 
does not print the offset (Default) 

-offset N, -ofs N 
prints the offset, relative to N words before the start of data being dumped, 
along with the data. If you supply no N, zero is assumed. 
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-rest 
prints from any given offset (specified by -ofs or the offset argument) to the 
end of the segment 

-short. -sh 
compacts lines to fit on a terminal with a short-line length. Single spaces are 
placed between fields, and only the two low-order digits of the address are 
printed, except when the high-order digits change. This shortens output lines to 
less than 80 characters. 

ACCESS REQUIRED 

You need no access to phcs_ gate for those segments accessible through the 
rin&-zero_peek_ subroutine. 

NOTES 

You can give only one of -4bit, -bcd, -character, -ebcdic8, or -ebcdic9. 

As an active function, rzd returns only one word of information, which is located at 
offset, with the segment If you supply -4bit, -bcd, -character, -ebcciic9, -ebcdic8, 
-hex8, or -hex9, the information is returned in the specified format only. All other 
arguments are ignored in the active function. 

SYNTAX AS A COMMAND 

FUNCTION 

verifies and/or rebuilds one directory. You can use it only in ring 4. 

The command "x repair" causes one or more daemons to be logged in to perform an 
online salvage using salvage_dire Preferably, perform an online salvage this way. 

ARGUMENTS 

~~_ .... ft+"" 
"'.l1_}lAW 

is the pathname of the directory being salvaged. 

output_path 
is the pathname of the segment or multisegment file (MSF) to which the salvager 
messages should be appended. If the segment does not exist, it is created. If you -I 
don't specify it, output goes to user_output. 1 
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-check_ vtoce 
checks VTOC entries for all branches in the directory. These checks update the 
permanent information in the VTOC entry and detect connection failures. 

-compact 
specifies rebuilding of the directory if one or more pages are recovered. 

-delete_connection_failure. -dcf 
deletes branches for segments that do not have corresponding VTOC entries. The 
default is not to delete such branches. This control argument updates permanent 
VTOC entry information. This argument makes subsequent volume retrieval of the 
lost data more expensive because both the data and the branch must be recovered. 

-rebuild 
forces rebuild of the directory. 

LIST OF ADDITIONAL CONTROL ARGUMENTS 

The following control arguments are used for software debugging: 

-debug, -db 
prints additional trace information. Because this information includes offsets in 
the original directory, use -dump also. 

-dump path 
specifies that a copy of the directory should be placed in a segment in the 
directory specified by path. The copy is created only when certain error 
conditions are detected during salvage. 

EXAMPLES 

The following command salvages all directories and appends the diagnostic messages to 
the segment salv_messages in >dumps: 

walk_subtree "salvage_dir [wd] >dumps>salv_messages" -msf -priv 
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Name: salvage_mstb 

SYNTAX AS A COMMAND 

salvage_mstb path {N} 

FUNCTION 

rebuilds an overloaded MSTB, or recovers the contents of a damaged MSTB. 

ARGUMENTS 

path 
is the pathname of the MSTB to be recovered. 

N 
is the number of entries to make in the new table. The default is three times 
the number of used entries in the old table, making the new MSTB 33% full. 

NOTES 

Never salvage a "live" MSTB. A salva.ge -operation should be performed on a saved 
copy only. The PNT and the mail table should be salvaged in special session, then 
moved back in place before the an.swering service is restarted. 

The URF can be salvaged whenever it is not in use by any process. 

Entries in an MSTB are accessed using a hashing algorithm. For most efficient 
operation. it is recommended that the PNT be kept between 30% and 50% full and the 
URF between 50% and 70% full. 

Name: save_history _registers 

SYNTAX AS A COMMAND 

save_history_registers {state} {-control_args} 

FUNCTION 

allows a user to save processor history registers upon each occurrence of a signalable 
fault in the signalers statk: frame. By default, the history registers are not saved. and 
the history register block in the signalers stack frame is set to all zeros. 

ARGUMENTS 

state 
can be either "on" or "off." If state is not specified, it is off. 
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CONTROL ARGUMENTS 

-priv 
specifies manipulation of the per-system state by directing the state and -print 
arguments to operate on the per-system history register save switch, 
wired_hardcore_data$global_hregs. When set, this switch causes all processes to 
save their history registers upon each occurrence of a signalable fault in the 
signalers stack frame. If -priv is not specified, then the state and -print 
arguments operate on pds$save_history _regs, the per-process history register save 
switch of the process executing this command. 

-print, -pr 
displays the current state of the history register save switch if the state argument 
is not specified; if the state argument is specified, the state of the switch is 
displayed before the new state is applied. 

ACCESS REQUIRED 

When -priv is used, hphcs_ access is required. 

Name: scavenge_vol 

SYNTAX AS A COMMAND 

scavenge_vol {pvname} {-control_args} 

SYNTAX AS AN ACTIVE FUNCTION 

[scavenge_vol {pvname} {-control_args}] 

FUNCTION 

invokes the Scavenger to scavenge one or more physical volumes. The Scavenger 
examines and validates VTOCEs, deletes per-process and per-bootload VTOCEs from 
previous boo tloads , recovers lost VTOCEs, recovers lost records, and checks for reused 
addresses (two VTOCES claiming the same record address). See the Multics System 
Mai ntenance Procedures manual, Order No. AM81, for a description of scavenging. 

If no control arguments are specified, no default actions are taken. 

The initializer command "x sca'i" the 
scavenge_ vol command. 
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ARGUMENTS 

pvname 
is the name of the physical volume to be scavenged. It must be part of a 
mounted logical volume. This argument is required unless the -all or -Iv control 
argument is specified. 

CONTROL ARGUMENTS 

-all, -a 
scavenges, in turn, all mounted physical volumes. 

-auto 
controls scavenging of physical volumes when the -Iv or -all control argument is 
specified. When this option is used, those physical volumes with volume 
inconsistencies are scavenged. 

-check 
validates the command control arguments and prints a list of physical volumes 
that would be scavenged as a result of the command line input, but does not 
actually perform the scavenge. 

-debug 
should be used only by systems programmers debugging the Scavenger. It causes 
additional information to be printed on the bootload console during the scavenge. 

-dump 
records the VTOCE image of any VTOCE found inconsistent in to the syserr log. 
The image recorded is the VTOCE prior to any correction by the Scavenger. 

-Iv lvname 
scavenges, in turn, all physical volumes belonging to the logical volume specified 
by Ivname. The logical volume must be mounted. 

-no_optimize, -nopt 
disables optimization of Scavenger processing. This causes the Scavenger to take 
longer, but reduces its effect on other users of the system. With this option, 
VTOCE read-ahead is disabled, and the Scavenger periodically lowers its traffic 
control priority. 

ACCESS REQUIRED 

Access to the hphcs_ gate is required. 

NOTES 

The scavenge of each volume is done entirely in ring O. Any error messages are 
recorded into the syserr log. It is possible to interrupt a scavenge of a volume with 
the QUIT key, but it cannot be restarted afterwards with the start or program_interrupt 
commands. 
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When the scavenge_vol command is invoked as an active function, it returns a list of 
physical volumes that would be scavenged, separated by spaces. The -check control 
argument is the default for active function usage, i.e., scavenging is not done. 

Name: sc_command 

SYNTAX AS A COMMAND 

sc command initializer_command {arguments} 

FUNCTION 

allows initializer commands to be executed from admin mode. 

NOTES 

This command is used in exec~coms such as system_start_up.ec and admin.ec, and in 
some uses of the send_admin_command (sac) command. In these cases, the initializer 
process is executing in admin mode (see the adrnin command earlier in this section) 
and expects normal Multies commands. Any initializer commands to be executed in 
these cases must be executed by using sc_command. 

However, because sc_command is executed from within admin mode (whether typed by 
the user or sent via the sac tom.mand). tlle initiaHzer,,-command argument cannot be a 
command that re--enters admin mode (for example, the exec ["xtt] command). In 
order to accomplish thiS. the x command ean be replaced by nee admin {args} If. 

Administrators should avoid using the sac command to send initializer commands that 
ask questions, because the questions will be asked on the bootload console. Use of the 
answer command solves this problem for Multics commands sent via sac, but the 
answer command cannot be used to supply answers to ini tializer commands. since most 
initializer commands ask their question using a different interface from normal Multics 
commands. 

EXAMPLES 

In admin.ec: sc_command reply prta driver 

From an administrator: sac Ilsc_command unbump Smith SysAdmin" 
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Name: sector _to_record 

SYNTAX AS A COMMAND 

FUNCTION 

converts an octal sector address to a Multics record number. 

ARGUMENTS 

record_no 
is the octal Multics record number. 

device_name 
is a valid device name (e.g., "m400", "m451 "). 

Name: send=admin_command, sac 

SYNTAX AS A COMMAND 

sac {-control_args} commandline 

FUNCTION 

sends a command line to the initializer process for execution. 

ARGUMENTS 

commandline 
is the command line to be sent to the initializer. To send special characters you 
must enclose them (or the whole command line) in quotes. If the first character 
of the command is a "-" character, the "-string" control argument must be used. 

CONTROL ARGUMENTS 

-address MAIL_ADDRESS 
specifies that mail sent for notifications is to be sent to the mail address 
specified by MAIL_ADDRESS. In most cases, the MAIL_ADDRESS can be in the 
form Person_id.Project or Person_id. (Type "help mail_addresses.gi" for additional 
information on mail address specification). 

-brief, -bf 
suppresses the printing of informational messages. 
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-brief_query, -bfqy 
specifies that a brief query is to be posed before the command is executed. 

-long, -lg 
prints the messages suppressed by -brief. This is the default. 

-no_notify _by _message, -nntmsg 
specifies that the user is to receive no interactive messages concerning the 
execution of the command, except in the speciai case that -no_ wait is specified 
and the execution of the command is denied due to lack of access. 

-no_query, -nqy 
specifies that no query is to be posed before sending the command line. This is 
the default. 

-no_wait, -nwt 
specifies that the command return to the listener as soon as the commandline has 
been sent to the initializer. 

-notify_by_mail, -ntmail 
specifies that the user is to be sent mail in the following cases: (1) -no_wait is 
specified, and execution of the command line is denied due to lack of access. (2) 
the command completes execution. 

By default, the mail will be sent to the destination specified in the user's mail 
table entry. If no destination is found there, the full User. Project specification 
will be used. The default may be overridden with the -address control argument. 
If the command is executed, the mail will contain all output produced on the 
error_output, user_output, and user_i/o switches during the command execution. 

-notify_by_message, -ntmsg 
specifies that the user is to receive a brief notification by interactive message in 
the following cases: (1) -no_wait is specified, and execution of the command line 
is denied due to lack of access. (2) The command completes execution. 

If possible, the user's mail table entry will be used to determine the delivery 
address. If not. the full User. Project specification will be used. The -address 
control argument does not apply to interactive messages. 

-query, -qy, -lon~query, -lgqy 
specifies that the command line is to be displayed on the terminal and that the 
user is to be queried before the command line is executed. This control argument 
is useful for validating the effects of abbrevs and active functions. 

-string 
specifies that the rest of the command line is to be interpreted as the command 
to be executed, whether or not it begins with a "-" 
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-wai t WAIT_TYPE, -wt W AlI_TYPE 
specifies that the command must wait for a specified event before returning to 
the listener. WAIT _TYPE can be one of the following values: 

start 
specifies that the command is to wait for the initializer to acknowledge 
receipt of the command line before returning to the listener. 

finish 
specifies that the command is to wait for the inititalizer to finish execution 
of the command line before returning to the listener. This is the default. 

ACCESS REQUIRED 

RW access to >scl>admin_acs>send_admin_command.acs is required to use this 
command. 

SYNTAX AS A COMMAND 

send daemon command 
{command_l i ne} 

FUNCTION 

request source id 

allows control over daemon processes from normal user processes. This command is 
used to login/logout the daemon, send a quit signal to the daemon, or send a reply to 
the daemon. 

ARGUMENTS 

request 
can be one of the following requests. 

login 
login in the specified daemon. 

logout 
logout the specified daemon. 

quit 
send a quit signal to the specified daemon. 

reply 
send a reply to the specified daemon. 
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Person_id. Pro ject_id 
is the user_id of the daemon process to be logged in. This argument must be 
supplied for the login request and is valid for that request only. 

source_id 
is the message coordinator source name associated with the daemon (e.g .. bk. vinc. 
ut. scav). 

command_line 
is the command line to be submitted to the daemon via the reply request or 
optional login control arguments for the login request. This argument is not valid 
for the logout or quit requests. If the command line contains special characters. 
they must be enclosed in quotes (or the whole command line can be enclosed in 
quotes). 

ACCESS REQUIRED 

If the validate_daemon_commands keyword in installation_parms is set "off," rw access 
to >scl>admin>send_daemon_command.acs is required to use this command. 

If the validate_daemon_commands keyword in installation_parms is set "on." then the 
following access is required to use the send_daemon_command. 

1. The login and logout requests require "e" (control) access on the acs segment 
associated with the daemon source_id. Additionally, the login request requires that 
the daemon identified by Person_id.Project_id have "d" (daemon) access to the acs 
segment associated with the daemon source_id. 

2. The quit request requires "q" (quit) access on the acs segment associated with the 
daemon source_id. 

3. The reply request requires "r" (reply) access on the acs segment associated with 
the daemon source_id). 

NOTES 

The send_daemon_command cannot be used within the sac command (use sc_command). 

EXAMPLES 

send_daemon_command login rp R~pair.SysDaemon -auth system_high 

send_daemon_command quit rp 

send_daemon_command reply rp pwd 

send_daemon_command logout rp 
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Name: send_ips 

SYNTAX AS A COMMAND 

FUNCTION 

sends an IPS signal to a process. It is a command interface to the hphcs_$ips_wakeup 
subroutine entry point 

ARGUMENTS 

process_id 
is a 12-digit octal number specifying the ID of the process that is to receive the 
signal. You can omit leading zeros from process_id. 

signal_name 
is name of one of the system-defined IPS signals; it can be up to 32 characters 
long. The signal names must be defined in sys_info_$ips_mask_data. Presently the 
defined signal names are quit, alrm, neti, cput, trm_, SUS_, wkp_, pgt_, 
system_shutdown_scheduled_, and dm_shutdown_scheduled_. 

ACCESS REQUIRED 

You need access to the highly privileged hphcs_ gate. 

NOTES 

No error message is given if you supply an undefined IPS signal or a nonexistent 
process. 

The process_id active function is a convenient way of obtaining a process_id, given a 
User_id or channel name. 

Name: send_wakeup 

SYNTAX AS A COMMAND 

send_wakeup process_id event channel {event_message} 

FUNCTION 

sends an IPC wakeup to a process. It is a command interface to the hcs_$wakeup 
subroutine entry point 
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ARGUMENTS 

process_id 
is a 12-digit octal number specifying the ID of the process that is to receive the 
wakeuJ;>. Leading zeros can be omitted. 

event_channel 
is a 24-digit octal number specifying the event channel over which the wakeup is 
to be sent. Leading zeros can be omitted. 

even t_message 
is an optional 72-bit event message, given as either a 24-digit octal number or an 
eight-character ASCII string. The default is all zero bits. Leading zeros or 
trailing blanks can be omitted. The event message is assumed to be in octal form 
if it contains only octal digits. 

NOTES 

Nonexistent processes and event channels of invalid format are diagnosed; however, 
validly formed but nonexistent event channels are not diagnosed. 

The process_id active function is a convenient way of obtaining a process id, given a 
User_id or channel name. 

SYNTAX AS A COMMAND 

pathN quotaN 

FUNCTION 

places an arbitrary secondary storage quota for directories on a specified directory. 
Incorrect use of this command can make portions of the hierarchy unusable because of 
quota violations. 

ARGUMENTS 

pathi 
is the name of the directory on which the directory quota is to be placed. The 
active function -wd can be used to specify the working directory. 

quotai 
is the directory quota in 1024 word pages. 
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ACCESS REQUIRED 

The user must have access to the highly privileged gate hphcs_ to use this command. 

NOTES 

No permission in the directory is required to use this command. It is not necessary 
that the new directory quota be greater than the current number of pages being used 
by directories in this directory. This command attempt to set a terminal directory 
quota even if it is set to zero. This command does not cause the inferior counts of 
the superior directory to be updated. 

Name: set_flagbox 

SYNT AX AS A COMMAND 

set_flagbox f1agbox_variable 

FUNCTION 

sets the value of a specified flag in the BCE/Multics communication area. 

ARGUMENTS 

flagbox_ variable 
is one of the valid flagbox variables listed below: 

bce_command command 
is a command to be invoked by BeE when it reaches a command level. This 
command is set so that if the system should crash, this command is 
automatically executed. Refer to the Multics System Maintenance Procedures 
manual. Order No. AM81 for more details. 

keyword value 
may be either a number from 1 to 36 or the corresponding name of one of 
the flagbox flags as given below. The names of the flagbox flags are: 

auto_reboot 
2 booting 
3 bit3 
4 rebooted 
5 unattended 
6 bit6 
7 b i t7 
8 bit8 
9 bit9 
10 bitlO 
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1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

value 

b t 11 
b t12 
b t13 
b t14 
b t15 
b t16 
b t17 
b t18 
b t19 
b t20 
b t21 
b t22 
b t23 
b t24 
b t25 
b t26 
b t27 
b t28 
b t29 
b t30 
b t31 
b t32 
b t33 
b t34 
b t35 
b t36 

is either true or false. 

ACCESS REOUIRED 

Privileged access to hphcs_ is required to use this command. 

Name: set_loL-history _dir 

SYNTAX AS A COMMAND 

FUNCiiOl"; 

changes the pathname of older log segments recorded in a log segment's header. 
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ARGUMENTS 

lo&-.se&-.path 
specifies the log segment history_dir pathname that is to be changed. 

history _dir _path . 
specifies the new history _dir log segment pathname. If this pathname is not the 
name of an existing directory, you are queried whether or not this change is to 
be made. 

ACCESS REQUIRED 

You need write access to the selected log segment. 

SYNTAX AS A COMMAND 

FUNCTION 

controls the printing of messages by the message coordinator. The system administrator 
can control the size of the burst and the duration of the pause with this command 
(see "Notes"). 

CONTROL ARGUMENTS 

-count N, -ct N 
sets the' size of a message burst to N messages. N must be a decimal integer 
greater than zero. (Default: 20 messages) 

-delay N, -dly N 
sets the interval between message bursts to N seconds. N must be a decimal 
integer greater than zero. (Default 5 seconds) 

-print, -pr 
displays the current message burst size and delay values. 

,"/OTES 

Execute this command in admin mode. You can include it in the system_start_up.ec. 
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SYNTAX AS A COMMAND 

FUNCTION 

sets the time interval used by the system for polling MOS memories to check for and 
log EDAC errors. 

ARGUMENTS 

N 
is a decimal integer representing the time in minutes between MOS memory polls. 
If omittedt the command prints the current polling interval. If N is 0, MOS 
memory polling is disabled. 

ACCESS REQUIRED 

You must have re access to hphcs_. 

NOTES 

MOS memory polling is disabled when the system is initialized. Use this command to 
enable it 

MOS memory polling should not be enabled on systems that have core memories 
unless the TEST/NORMAL switch on the maintenance panel of the memory, not of 
the controller, is set to TEST. If this switch is set to NORMAL, spurious errors may 
be logged for the memory. 

SYNTAX AS A COMMAND 

sprq {tag 1} ••• {tag2} ••• {tagN} {-contro 1_arg} 

FUNCTION 

restricts processes to run only on specified CPUs. You can use it to specify the set 
of CPUs on which the invoking process can be run and the default set of CPUs for 
g11 n1"nr.pc.~ tngt "gUlP nnt ,.,:.nn,pc:tM C!~tt;r (""'PT TC! - .... r ............................................... "WI' .... """' ... -"'1 ............ W'l:"'WW ....... w ~ ........... . 

2-456 GB64-OOA 



11/86 

ARGUMENTS 

tagN 
is the tag f or one of the CPUs in the group being specified. It can be one of 
the letters a through h, or A through H. If you give no tag, the group is 
assumed to contain all CPUs (tags a through h). If you give -priv, at least one 
tag is required. 

CONTROL ARGUMENTS 

-priv 
indicates that the group of CPUs specified is to become the default group for 
processes that have not requested specific CPUs. If omitted, the group of CPUs 
specified applies only to the invoking process. 

ACCESS REQUIRED 

You need access to phcs_. If you give -priv, you need access to hphcs_. 

NOTES 

If none of the CPUs specified are online, an error message is printed and the 
command has no effect 

EXAMPLES 

The command line 

restricts the requesting process to run only on CPUs A and B. 

The command line 

allows the requesting process to run on any online CPU. 

The command line 

restricts ali processes that have not requested speciiic crUs to run only on crUs A, 
B, and E. 

The command line 

allows all processes that have not requested specific CPUs to run on any online CPU. 
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SYNTAX AS A COMMAND 

FUNCTION 

sets the process security audit flags to the supplied value, turning on the specified 
flags a.Tld off all others. 

ARGUMENTS 

flags_str 
is an audit flags string acceptable to convert_access_audit_flags_. If you omit it, 
the command enters a prompt loop in which you are asked for an audit flags 
string. A period entered alone on a line causes the loop to exit 

ACCESS REQUIRED 

You must have re access on system_privilege_ and access_auditJate_ and r to 
>udd>SysAdmin>admin>sys_admin_data if you use the "default" keyword. 

NOTES 

For a description of the process audit flags, see the new _user command in this section 
and the section "Security Auditing" in the System Administration Procedures (AK50). 

This command is meant for experimentation with security audit control flags by the 
system security administrator. Permanent settings for processes should be placed in the 
appropriate PNT /SAT entries with· the new_user and edit_proj commands. 

The special keywords "none," "all," and "default" are also recognized for the audit 
flags string. They specify 

"none" 
"all" 
Iidef au 1 til 

all audit flags turned off 
all audit flags turned on 
audit flags set to default found in sys_admin_data. 
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EXAMPLES 
set_process_audit_flags default 
display_process_audit_flags 
fsobj=N/R,fsattr=N/R,rcp=N/R,admin=R/R,special=R/R, ••• 

.•• other=N/R,admin_op,priv_op,fault,Asmall_cc,Amoderate_cc 

set_process_audit_flags rcp=n/r,admin=r/,special-/r 
display_process_audit_flags 
fsobj=N/N,fsattr=N/N,rcp=N/R,admin=R/N,special=N/R, ••• 

..• other=N/N,Aadmin_op,Apriv_op,Afault,Asmall_cc,~oderate_cc 

set_process_audit_flags default. 
current flags: fsobj=N/R,fsattr=N/R,rcp=N/R,admin=R/R, ••• 

•.• special=R/R,other=N/R,admin_op,priv_op, ••• 
•.• fault,Asma ll cc,~oderate cc 

enter flags: fsobj=r/ -
new flags: fsobj=R/R,fsattr=N/R,rcp=N/R,admin=R/R, ••• 

.•• special=R/R,other=N/R,admin_op,priv_op, ••• 
.•• fault,Asmall cc,~oderate cc 

enter flags: fsobj=/m -
new flags: fsobj=R/M,fsattr=N/R,rcp=N/R,admin-R/R, ••• 

e •• specia1=R/R,other=N/R,admin_op,priv_op, ••• 
••. fault,Asmall cc,~oderate cc 

enter flags: Aadmin:op,Afault,other=ma/ma 
new flags: fsobj=R/M,fsattr=N/R,rcp=N/R,admin-R/R, ••• 

••• special=R/R,other=MA/MA,Aadmin_op,priv_op, ••• 
••• Afault,Asmall_cc,~oderate_cc 

enter flags: 

Name: set_quota, sq 

SYNTAX AS A COMMAND 

sq path1 quotal { ••• pathN quotaN} 

FUNCTION 

sets the segment record quota of a specified directory, without affecting, or 
being limited by, the quota of the superior directory. It is intended for use 
on the root directory only. 

ARGUMENTS 

pathN 
is the name of the directory on which the quota is to be set 
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quotaN 
is the quota in 1024-word records to be set on the directory_ 

ACCESS REQUIRED 

You need access to hphcs_. You need no permission in the directory whose 
quota is being set 

NOTES 

No need that the new quota be greater than the current number of records being 
used by this directory. This command attempts to set a terminal quota even if 
it is set to zero. It does not update the inferior counts of the superior 
directory. Use it preferably only on the root, and transfer quota to inferior 
directories using move_quota. 

EXAMPLES 

To set quota on the root directory to allow 50,000 words of storage, type: 

set_quota > 50000 
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SYNTAX AS A COMMAND 

FUNCTION 

sets the logical volume on which the segments of a directory reside. 

ARGUMENTS 

path 
is the pathname of the directory whose sons logical volume ID is to be set 

LVNAME 
is the name of the logical volume. 

ACCESS REQUIRED 

You need access to hphcs_. 

NOTES 

This is a highly privileged command, which defeats the normal quota management for 
logical volumes. Normally, this command is only used in system_start_up.ec to set the 
logical volume for the directory >pdd. This operation is valid only on an empty 
directory. The usual method of creating a directory with a specific "sons logical 
volume" (a master directory) is to use the Multics create_dir command (see the 
Commands manual, AG92). 

SYNTAX AS A COMMAND 

FUNCTION 

sets the password required for special (restricted) activities. Use it only in the 
accountinS-,start_up exec_com. 
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ARGUMENTS 

special_id 
is the special activity identifier. Currently, only one such identifier is defined, as 
follows: 

operator _admin_mode 
specifies operator "admin" mode. 

CONTROL ARGUMENTS 

-none 
sets the specified identifier to have no password. (Setting a value of -none for 
operator_admin_mode permits admin mode to be entered without a password.) 

-password PASSWORD 
sets the password PASSWORD. 

-prompt 
queries you twice for the password. (Default) 

SYNTAX AS A COMMAND 

FUNCTION 

sets the system parameters that control auditing of user access to system resources. 

CONTROL ARGUMENTS 

-covert_channel auth, -cch auth 
specifies that operations that can be used as covert channels are to be audited. 
The value specified for auth must be a valid AIM authorization string. Sending 
processes whose authorization is greater than auth are audited. Receiving processes 
are audited regardless of authorization. (See "Notes on Covert Channels," below.) 

-no_covert_channel, -Iicch 
specifies that auditing of covert channel operations is to be turned off. 

-no_successful_access, -nsa 
specifies that there is to be no auditing of successful operations. 

-no_unsuccessful_access. -nusa 
specifies that there is to be no auditing of operations on system resources that 
are denied by the system. 

2-460 GB64-o0A 



11/86 

-successful_access access_class, -sa access_class 
specifies that all successful operations on system resources are to be audited. Only 
those operations involving resources with an AIM access class equal to or greater 
than access_class are audited. 

-unsuccessful_access access_class, -usa access_class 
specifies that all operations on system resources that are denied by the system are 
to be audited. Only those operations involving resources with an AIM access class 
equal to or greater than access_class are audited. 

ACCESS REQUIRED 

You need access to the highly privileged gate hphcs_. 

NOTES ON COVERT CHANNELS 

A covert channel is a means for passing information between two processes that is 
outside of the normal system mechanisms for data transmission. The Multics operating 
system was enhanced to identify operations that could be exploited as covert channels. 
The information generated by -cch provides administrators with information concerning 
the processes and data involved in the operation. The Multics literature contains no 
description of those operations identified as potentially exploitable as covert channels. 

NOTES 

Some parameter settings can result in degradation of system performance (for example, 
if you audit successful operations, including those involving resources with the lowest 
AIM access class). 

Because some system operations can be catagorized in more than one way, they can be 
audited in more than one way. For instance, a particular operation could be audited 
for successful access and as a covert channel. Additionally, the per-process audit flags 
(see ed_installation_parms) can be set for additional auditing of operations. 

This command changes only those auditing parameters as specified in the control 
arguments. Other parameters are not modified. 
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SYNTAX AS A COMMAND 

FUNCTION 

controls the configuration of system consoles. 

ARGUMENTS 

console_name 
is the name of the console as it is specified in the configuration deck. If don't 
give it, the bootload console is assumed. 

CONTROL ARGUMENTS 

-crash 
specifies that the system should crash in case of console recovery failure. 

-reset 

-run 

forcibly resets the bootload console as well as the oc_data database. If the 
console specified by console_name is not the bootload console, no action is taken. 

specifies that the system should continue running in the event of console recovery 
failure. It overrides -crash. 

-state STATE 
changes the operational state of the specified console to ST ATE, where ST ATE 
must be one of the following: 

on 
makes the specified console the bootload console and the primary recipient of 
I/O. If a bootload console is currently assigned, it is made an alternate 
console. 

al temate, alt 

io 

inop 

makes the specified console an alternate console. In case of a bootload 
console failure, the first alternate console that appears in the configuration 
deck is selected as the bootload console. 

specifies that this console exists, but it is not to be used as an alternate 
consoie. If this is the bootload console, it is unassigned. 

specifies that this console is inoperative. If this is the bootload console, it is 
unassigned. 
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off 
specifies that this console. is being deconfigured and should not be used by 
the console software. This state cannot be used for the bootload console. 

WARNING 

When the bootload console is deconfigured with the set_system_console command, 
Multics will crash if the Crash on Console Recovery Failure option has been selected, 
either by using the -crash control argument above or by presence of the ccrf 
parameter in the config_file. The following message will be printed: 

ocdcm_ (reconfigure): Bootload console deconfigured with CCRF set. 

NOTES 

If the bootload console's state is set to 10 or INOP and no other console is assigned 
as the bootload console, Multics will send subsequent output to the Message 
Coordinator. If no Message Coordinator is available, Multics will act with respect to 
the specification of the ccrf parameter. 

Although it is possible to run the system from the Message Coordinator. it is not 
recommended that sites run without an active bootload console for extended periods of 
time. During the period that there is no bootload, console sites will be restricted to 
running only those commands executable at an initializer terminal. Failure of the FNP 
to which the initializer terminal is attached while running without a bootload console 
could produce severe problems. 

SYNTAX AS A COMMAND 

set_system_priv privilege_namel { .•. privi lege_nameN} 

FUNCTION 

is used to turn on and off the system privileges that allow the process to function 
outside the restrictions of the AIM access controls. Whenever the privileges are turned 
on, the user must carefully check to ensure that his actions do not accidentally 
disclose information that was previously protected by the AIM access controls. 

The set_system_priv command is needed only if the site is using the AIM access 
controls. 
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ARGUMENTS 

privilege_namei 
may be any of a character string which is listed below. 

LIST OF CHARACTER STRINGS 

comm 
turn on communications privilege. 

dir 
turn on directory privilege. 

seg 
turn on segment privilege. 

ipc 
turn on interprocess communication (I PC) send/receive privilege. 

ringl 
turn on privilege for ring 1 subsystems. 

soos 
turn on security-out-of -service privilege. 

rcp 
turn on privilege for RCP resource management. 

If any of the above privilege_names is preceded by the character "1\", the 
corresponding privilege is turned off. All privileges not mentioned in the 
argumen t string remain unchanged. 

ACCESS REQUIRED 

The user must have access to the system_privilege_ gate to use this command. 

EXAMPLES 

turns on directory and IPC privileges and turns off segment privileges. The soos and 
ringl privileges remain unchanged. 
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SYNTAX AS A COMMAND 

FUNCTION 

is a highly privileged command used in the initializer process to set the site's default 
search rules for all processes. 

ARGUMENTS 

path 
is the pathname of a default search rules segment (described below) created earlier 
by the system administrator. 

DEFAULT SEARCH RULES SEGMENT 

Each line in the default search rules segment may be either a keyword or the absolute 
pathname of a directory to be searched. The order of the lines in the default search 
rules segment gives the order in which the rules are app-lied by a user process. 

The valid keywords are: 

initiated_segments 
... "'~". .. ,.. .... ,..:"',.. "..~ .... 
I ~I ~I ~,,'- I ,,~_ ... I I 

working_dir 
home dir 
process_dir 

The absolute pathname search rules and the keywords may be followed by one or 
more tags. Tags are single word identifiers chosen by the system administrator and 
used to categorize search rules into groups. They are spearated from pathname or 
keyword search rules by a comma. 

The user can find out the site-defined tags by issuing the get_system_search_rules 
command (described in the Multics Commands and Active Functions manual, Order 
No. AG92). For example. if the get_system_search_rules command returns the 
following: 

initiated_segments,default,fast 
referencing_dir,default,fast 
working_dir,default,fast 
>system_l ibrary_standard,default,fast,system_l ibraries 
>system_l ibrary_unbundled,default,fast,system_libraries 
>system_l ibrary_tools,default,system_libraries 
>system_l ibrary_auth_maint,default,system_libraries 
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set_timax 

the user knows there are three tags he can specify in his search rules: default, fast, 
and system_libraries. For convenience, the user can use these tags in his own search 
rules rather than specify the entire list of directories and keywords containing these 
tags. For example, the system_libraries tag in the user's search rules expands to: 

>system_l ibrary_standard 
>system_l ibrary_unbundled 
>system_l ibrary_tools 
>system_l ibrary_auth_maint 

The order of the expanded list is the same as the order of the directories in the 
default search rule segment Recursion is not allowed. 

Up to 10 tags and up to 50 search rules may be specified in the default search rules 
segment. 

A user process may specify up to 22 search rules. 

EXAMPLES 

Assume the system administrator has created a default search rules segment named 
site_rules that contains the following lines 

initiated_segments,default 
referencing_dir,default 
working_dir,default 
>system_l ibrary_standard,default,system_libraries 
>system_l ibrary_unbundled,default,system_libraries 
>system_l ibrary_tools,default,system_l ibraries 
>system_library_auth_maint,default,system_l ibraries 

To set the site's default search rules for all processes, the system administrator types: 

Name: set_timax, stm 

SYNTAX AS A COMMAND 

stm N 

FUNCTION 

sets the maximum value that ti (time since interaction) can assume for an interactive 
process. 
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ARGUMENTS 

N 
is the number of seconds~ in decimal. to which timax is to be set. A value less 
than or equal to zero causes it use the default timax from tc_data$timax. 

ACCESS REQUIRED 

The user must have access to both the privileged and the highly privileged gates phcs_ 
and hphcs_. 

EXAMPLES 

The command line: 

stm 3.5 

sets timax to 3500000 microseconds for the current user's process and prints 
appropriate messages on both the user's terminal and operator console. 

The command line: 

stm 0 

sets timax to the default timax and prints messages on the user's terminal and operator 
console. 

Name: set_tpp, stpp 

SYNTAX AS A COMMAND 

stpp directory {-control_args} 

FUNCTION 

prints and modifies the time-page product (tpp) of a specified directory. It should be 
used if the charge_disk command reports an inconsistency between the total tpp for a 
project. as recorded in projfile, and the total tpp for that project, as computed from 
the tpps of the project's directories. (This should be done only after it has been 
determined that the figure in projfile is the correct one, and the tpp of some 
directory was damaged.) 

ARGUMENTS 

directory 
is the pathname of the directory whose tpp is to be printed or modified. 
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CONTROL ARGUMENTS 

-directory, -dr 
print or modify the tpp for directory pages. 

-long, -lg 
print the current tpp and its equivalent dollar charge, plus the quota, pages used, 
time tpp last updated, sons logical volume identifier, and quota switch. 

-print, -pr 
print the current tpp and its equivalent dollar charge. 

-segment, -sm 
print or modify the tpp for segment pages. This is the default. 

-set N 
modify the tpp as specified by N. See "Notes" below for the possible formats of 
the N value, and more details on the functioning of the set operation. 

NOTES 

If none of the arguments: -print, -long, or -set is given. -print is assumed; more 
than one may be given. 

The N value given with the -set control argument may be in units of page-seconds or 
dollars and. cents, a leading dollar sign ($) indicating the latter. Value may be an 
absolute value or a relative value (i.e., a change to be applied to the current tpp) , a 
leading plus (+) or minus (-) sign indicating the latter. When both a dollar sign and a 
plus or minus sign are given, they may appear in either order. No blanks may appear 
between the signs and the numeric value. 

When an absolute value is given for N, the setting of that value is only approximate. 
The equivalent change from the current tpp is computed, and then applied as a 
change; since the tpp of an active directory is updated frequently by the storage 
system, the resulting tpp, after this change is applied, is larger than the specified value 
by the number of page-seconds that have accrued during the execution of the 
command. Use of the relative form of the value argument is recommended over the 
absolute form. 

When the -set control argument is specified. the size and direction of the change and 
the (approximate) resulting new value are computed and displayed, in both page-seconds 
and dollars, and the user is asked if the change should actually be made. If the 
answer is yes, the change is made and then the actual resulting new value is printed. 
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EXAMPLES 

set tpp >udd>sa -print 
tpp=5138695885 ($1189.51) 
set_tpp >udd>sa -set $+2.01 

set tpp: This operation will INCREASE the segment page charge on >udd>sa 
by $2.01 to 5147392077 ($1191.54). Do you want to do that? 
yes 
t pp i s, now 5 1 47408682 ($ 1 1 9 1 . 55) 

set_tpp >udd>sa -set $-2.01 

set tpp: This operation will INCREASE the segment page charge on >udd>sa 
by $2.01 to 5140898662 ($1190.02). Do you want that? 
yes 
tpp is now 5140913009 ($1190.03) 

Name: set_ work_class, swc 

SYNTAX AS A COMMAND 

swc we number {id} 

FUNCTION 

moves a process or set of processes from one work class to another without installing 
a revised master group table (MGT). The effect of this command is temporary since 
the answering service recomputes and resets a process' work class if the shift changes, 
a new MGT is installed, the user issues a new_proc command, or the operator issues 
the "maxu auto" command. 

ARGUMENTS 

wc_number 

id 

is the number of the work class to which processes are to be moved. 

may be a User_id or a process identifier. If a User_id is given it must be of 
the form Person. Project tag, and any or all components may be n*". If a process 
identifier is given it must be an octal number. If this argument is not given, 
only the process executing the command is moved to the specified work class. 
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ACCESS REQUIRED 

This command requires access to hphcs_. Additionally, this command requires read 
access to one or more system tables if the person_id. project_id. tag option is used. If 
the tag specified is "a" or "*", access to the answer_table is required. If the tag 
specified is "m" or "*", access· to the absentee_user_table is required. If the tag 
specified is "z" or "*". access to the daemon_user_table is required. All of these 
tables are located in the directory >system_control_1. 

NOTES 

In order to prevent severe errors. set_work_class never matches any User_id to the 
Initializer process. If for some reason it is necessary to move the Initializer out of 
work class zero. this must be done by specifying the Initializer's process identifier. 

EXAMPLES 

The following are examples of valid command lines: 

swc 1 ~'~.''c. 1( 

moves all processes to work class 1. 

swc 2 *.SysOaemon.z 

moves all processes with the SysDaemon Project_id and the tag of "z" to work class 
2. 

swc 3 'I:. ,', • m 

moves all absentee process to work class 3. 

swc 4 

moves the executing process to work class 4. 

SYNTAX AS A COMMAND 

set=x25=packet~threshold channel name packet_size 

FUNCTION 

sets the minimum size of X.25 "long" packets. Packets of this size or larger are given 
lower priority than short packets. 
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ARGUMENTS 

channel_name 
is the name of an X.25 multiplexer channel. 

packet_size 
is the minimum length of a long packet, in characters. 

ACCESS REQUIRED 

Use of this command requires access to the hphcs_ gate. 

NOTES 

If packet_size is set larger than the maximum packet size in use by the multiplexer, 
no packets are given preferential treatment on the basis of size. The initial value of 
the minimum long packet size is determined by the "packet_threshold" parameter in 
the terminal type definition for the multiplexer. The present value of the parameter, 
and the maximum size for all packets, is included in the output from the tty_dump 
command. 

Name: sort_projfile 

SYNTAX AS A COMMAND 

FUNCTION 

sorts the entries of the projfile segment into the order required by the billing 
programs. The sort is by Project_id. 

ARGUMENTS 

path 
is the pathname of the projfile segment The default is the segment projfile in 
the working directory. 
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Name: sort_reqfile 

SYNTAX AS A COMMAND 

sort_reqfi le {path} 

FUNCTION 

sorts the entries of the reqfile segment into the order required by the billing 
programs. The major key is the account number and the minor key is the requisition 
number. 

ARGUMENTS 

path 
is the pathname of the reqfile segment. The default is the segment reqfile in the 
working directory. 

Name: summarize_sys_Iog, ssl 

SYNTAX AS A COMMAND 

ssl {log_selector} -control control_path {-control_args} 

FUNCTION 

summarizes actIVIty in a system log. The specified range of messages in the log are 
matched against the selection and printing criteria in the control file and written or 
summarized to the specified I/O switches. This command requires that a set of I/O 
switches (used to write log messages and summaries) be attached before the command 
is executed and detached afterwards. Control arguments determine what range of 
messages are processed, and how those messages are formatted in the output. 

ARGUMENTS 

lo~selector 
is the pathname of a log to be summarized The pathname must specify the first 
segment in the log. This argument is incompatible with any of the log selection 
control arguments. 

CONTROL ARGUMENTS FOR LOG SECTION 

-pathname LOG_PATH, -pn LOG_PA TH 
specifies the pathname of the log to be summarized. the pathname must specify 
the first segment in the log. This argument is incompatible with any of the other 
log selection control arguments, or an explicit log pathname. 
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-admin 
specifies that the admin log is to be summarized. The admin commands log is 
called "admin_log", and is located in the >scl>as_logs directory. This argument is 
incompatible with any of the other log selection control arguments, or an explicit 
log pathname. 

-answerin~service, -as 
specifies that the answering service log is to be summarized. The Answering 
Service log family is called "log", and is located in the >scl>as_logs directory. 
This argument is incompatible with any of the other log selection control 
arguments, or an explicit log pathname. 

-dm_system. -dms 
specifies that the data management system log for the process's current AIM 
authorization is to be summarized. The data management log is called "dm_system_Iog", 
and its location depends on the AIM access class of the log. This argument is 
incompatible with any of the other log selection control arguments, or an explicit 
log pathname. Reading the log requires access to the dm_admin_ gate. 

-mc_Iog LOG_NAME, -mel LOG_NAME 
specifies that the message coordinator (daemon) log named LOG_NAME is to be 
summaried. All message coordinator logs are located in the >scl >a5_logs directory; 
their names depend on the daemon to which they belong. This argument is 
incompatible with any of the other log selection control arguments, or an explicit 
log pathname. 

-~v~rr -J -_ •• 

specifies that the syserr log is to be summarized. The syserr log is named 
"syserr_log". The first segment in the family is >s11>syserr_log; there may be a 
history segment in >s11, and older history segments are in the directory 
>scl>syserr_log. This argument is incompatible with any of the other log selection 
control arguments, or an explicit log pathname. 

CONTROL ARGUMENTS FOR CONTROL 

-control CONTROL_PATH 
specifies the pathname of the selection control file to be used in summanzmg the 
log messages. See "Control File Syntax" and "List of Selection Operators", below 
for details of the syntax. This argument must be specified. 

-from TIME. -fm TIME. -from NUMBER, -fm NUMBER 
specifies that the first message processed is the first message at or after the 
specified time or sequence number; if -reverse is specified, the first message is 
the one at or before the specified value. If no -from value is specified, the 
default is the first message in the log, or the last if -reverse is specified. This is 
incompatible with -last. 
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-to TIME, -to NUMBER 
specifies the last message to be processed, either by message time or sequence 
number. If not specified, the default is all the remaining messages in the log. 
This is incompatible with -for. 

-last NUMBER. -It NUMBER. -last TIME, -It TIME 
specifies that only the last NUMBER messages, or the messages since TIME, are 
to be processed. If a NUMBER is specified. it specifies the actual number of 
messages to be processed, not the number of messages examined in the log. This 
is incompatible with -from and -for. 

-f or. TIME, -for NUMBER 
specifies a number of messages to process, or a time interval relative to the 
starting time (specified by -from) in which the messages must be contained. The 
number of messages is the actual number of messages processed, not the number 
of messages examined in the log. This is incompatible with -to and -last. 

CONTROL ARGUMENTS FOR MESSAGE EXPANSION 

-octal, -oc 
specifies that the binary data in expanded messages is to be displayed in octal, 
rather than, or in addition to, the interpreted representation. If both octal and 
interpreted representations are desired, both the -octal and -interpret control 
arguments must be supplied. 

-interpret. -int 
specifies that the binary data in expanded messages is to be displayed as 
interpreted text, by calling the appropriate expand_XXX_ms~ program for the 
data class of the message. If the -octal control argument is also specified, the 
binary data is displayed both in interpreted form and as octal data. This is the 
default. 

CONTROL ARGUMENTS FOR MESSAGE FORMAT 

-line_length N, -11 N 
specifies the line length used when formatting message text and data for printing. 
The value (N) must be between 25 and 500. By default, it is the line length 
associated with the user_output I/O switch, or, if none (as for an absentee), it is 
132 (for line printer output). 

-indent N, -ind N 
specifies that all messages are to be formatted for pnntlng prefixed with N 
spaces. The value of N must be between zero and fifty. The indentation is 
printed before any data associated with the message, including the message prefix. 
By default, there is no indentation. 
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-continuation_indent N, -ci N 
specifies that all messages are to be formatted for pnntmg with continuation lines 
prefixed by N spaces, or, if the keyword "standard" or "std" is used in place of 
a number, with the continuation lines indented sufficiently to line up under the 
first character of the text of the message. The value of N must be between zero 
and fifty. By default, continuation lines are indented to the "standard" 
indentation. 

-pref ix STRING, -pfx STRING 
specifies that all messages are to be formatted with the specified string as a 
prefix. This prefix appears after the indentation (if any was specified). The 
prefix must explicitly include trailing spaces, if any are desired to separate the 
prefix from the message text. By default, there is no prefix. 

-duplicates, -dup 
inhibits the printing of "=" messages for messages whose text is the same as the 
previous message printed. All messages are printed exactly as they appear in the 
log. 

-no_duplicates, -ndup 
prints "==" for messages whose text is the same as the previous message printed. 
This is the default. 

-date_format FORMAT_STRING, -dfmt FORMAT_STRING 
specifies a date/time format string (see time_formatgi.info or the Multics 
Programmer's Reference Manual, Order No. AG91) to be used when formatting 
the date when successive messages are printed with different dates. The date 
string is printed on a line entirely by itself, preceded by a blank line. If the 
date format string is blank, no date separators will be printed; this should be 
used if a -time_format string is specified that includes the date as well. The 
default date string is ""'9999yc-"'my-"'dm "'da "'za", which prints as (for example) 
"1984-10-31 Wed est". 

By specifying null strings for date, time, and number formats, the log can be 
printed and saved, so that it can be compared to another log script later, without 
spurious mis-compares because the times and sequence numbers do not match. 

-time_format FORMAT_STRING, -tfmt FORMAT_STRING 
specifies a date/time format string (see time_format.gi.info or the Multics 
Programmer's Reference Manual, Order No. AG91) to be used when formatting 
the mes.Sage time portion of the message. If the string is nun, no time is printed 
with the messages. The default time format is "iso_time", which prints as (for 
example) "23:21:59". 

-number_format lOA_STRING, -nfmt lOA_STRING 
specifies an ioa_ string to be used when printing the sequence number for the 
message. If the string is nUll, no sequence number is printed with the message. 
The default is ""'7d". (See the Multics Subroutines and I/O Modules manual, 
Order No. AG93 for a description of ioa_control strings.) 
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MISCELLANEOUS CONTROL ARGUMENTS 

-procedure NAME, -proc NAME 
specifies that entrypoints in the procedure called NAME are to be used instead of 
entrypoints in 10Lread_ to read the log. This is used to read logs protected by 
inner-ring subsystems, where the inner-ring subsystem provides a replacement 
log-reading procedure. See "Access Required," below. 

NOTES 

The summarize_sys_Iog command produces multiple copies of printable files, each 
containing different abstracts of the log being scanned. There are two basic abstracting 
techniques: writing lines selected by character string matching into the file, and 
writing the total number of occurrences of specified types of lines. 

There are two possible methods for specifying the starting point of an invocation of 
th~ sys_IoLscan_report command. The recommended method is to use a value segment 
to record the times, as follows: 

vs first entry [clock calendar clock [vg last entry] +lusec] 
vs last entry [clock calendar clock] -
ssl LOG=PATH -from [vg first_entry] -to [last_entry] 

NOTES ON OUTPUT 

Rather than writing directly into files, the command writes its output through 
user-specified I/O switches. No I/O switch attachment or detachment is done by the 
program. It is the responsibility of the caller to ensure that all switches named in the 
control segment are attached and opened with the io_call command. Usually, these are 
attached to storage system segments through the vfile_ I/O module. 

NOTES ON CONTROL FILE SYNTAX 

The control file names the output switches and selection operations used by the 
command. The general format of a control line in the file is: 

SWITCHNAME,SEVERITY,OPCODE,LITERAL. 

switchname 
is the name of an I/O switch to which this information will be written. 

severity 
indicates the minimum severity message this control line applies to, or a range of 
severities. The severity value may either be a decimal integer, or ranges consisting 
of a pair decimal integers separated by a colon ("20:29"). 
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opcode 
describes the kind of selection desired. It may have anyone of the values listed 
below: 

all 
selects all lines. 

any 
selects any lines containing the string <literal>. 

all x 
like all, but messages with binary data have the data expanded when printed. 

anyx 
like any, but messages with binary data have the data expanded when printed. 

bcount 
counts all lines that begin with the string <literal> and places the total on 
the named switch after all entries are written. 

begin 
selects all lines with the string <literal> as their beginning. 

beginx 
like begin, but messages with binary data have the data expanded when 
printed. 

count 
counts all lines that contain the string <literal> and places the total on the 
named switch after all entries are written. 

nbegin 

not 

diverts any lines that begin with the string <literal> from the output switch 
if later selected by an all, any, or begin opcode. 

diverts any lines that contain the string <literal> from the output switch if 
later selected by an all or begin opcode. 

To be effective, the not and nbegin lines for a particular switch may precede 
the all, any, and begin control lines. The not and nbegin lines do not affect 
the counting of lines. If no lines were written on a switch, and a count is 
zero, the total line is omitted. 

If any lines were written on a switch, a count of total lines written follows 
the totals for count and bcount. Thus, nothing is written on a switch only if 
all selections fail. 
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literal 
is an operand used to select the message; its function is described individually for 
each opcode. All characters following the comma are taken literally; no quote 
processing is performed. 

ACCESS REQUIRED 

For all except inner-ring logs, read permission is required on the log segments 
themselves, and status permission is required on their containing directories. If an 
access error is encountered searching for older history logs, the search is stopped at 
that point. and no further history win be available. For the logs selected by control 
arguments. the control argument descriptions list the standard history directories for 
the logs. 

For inner-ring logs (the data management system log is the only standard inner-ring 
log). access to the logs is required, as is access to the gate used by the log-reading 
procedure (see -procedure). 

NOTES ON SEVERITY VALUES 

Severity values in log messages are used to indicate the importance of the message 
being logged, in a genera! way. Most logs use increasing severity to indicate increasing 
importance. but the actual meaning depends on the log. For the Answering Service 
and Message Coordinator iogs, the severities have the following meanings: 

o => Message just logged 
1 => Message logged and printed on a console 
2 => Message logged and printed on a console with bells 
3 => Message logged, printed, and the system crashed 

For the syserr log. the severities have different meanings: 

o => Message logged and printed on syserr console 
1 => Message logged, printed, and the system crashed 
2 => Message logged, printed, and the process writing the 

message is terminated. 
3 => Message logged and printed, and console alarm sounded 
4 => Message just logged, or printed if logging mechanism is 

inoperable 
5 => Message just logged, or discarded if it can't be logged 

The severities 20 to 25 are handled just like 0 to 5, but are different to indicate that 
the originating program was writing an access audit message, rather than just an 
; .... r" .. ___ ~t1uo n"IO~~!lOO 
11.11 v 1 l1U~ &.1 • ~ .uu.' • ..:>u.b ..... 
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NOTES ON INNER-RING LOGS 

Some applications create logs in an inner ring that must be read using a special 
interface. The only standard log to do this is the Data Management system log. and it 
is read by specifying the -dm_system control argument which supplies both the 
pathname and the procedure name (dm_lo!-read-->. Other applications may provide 
their own special procedures for log reading. in which case both the log pathname and 
the procedure name must be supplied explicitly via the -pathname and -procedure 
control arguments. Note that a log read using a reader procedure may enforce 
additional access requirements as well as requiring access to the log itself. In 
particular. the user must have access to the reader procedure. 

Name: sweep 

SYNTAX AS A COMMAND 

sweep {path} {-control_args} 

FUNCTION 

obtains the disk usage figures for the hierarchy. or any specified subtree. and places 
them in a segment for subsequent use by accounting and disk usage analysis tools. By 
default. the segment is named disk_stat. It is not an ASCII segment. and the 
disk_stat_print command must be used to print its contents. 

ARGUMENTS 

path 
is the pathname of the directory at which the sweep is to start. The usage 
figures for this directory, and for the entire subtree beneath it are recorded. If 
path is omitted. the sweep begins at the root directory. See "Notes" below. 

CONTROL ARGUMENTS 

-brief. -bf 
does not print an error message when unable to force access to _ a directory to 
read its usage figures. This is the default. 

-long, -lg 
prints an error message if unable to force access to a directory. 

-output_file XX, -of XX 
places the output in the specified segment XX rather than in the default segment. 
named disk_stat, in the working directory. 

sweep 
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sweep 

-pdd 
do not exclude >pdd from the sweep. By default, a sweep that starts at the root 
deliberately omits >pdd. This argument is not used in the accounting application 
of this program, but it may be used during an analysis of disk space usage, when 
complete and accurate total page usage figures are desired. The initializer process 
must first be used to give sma access to >pdd to the process that will run the 
sweep. 

NOTES 

The figures recorded in disk_stat are the quota, records used, and time-record product 
(trp). These figures are recorded separately for segment pages and directory pages. 

Since directories with zero quotas have their record usage and trp figures included in 
those of the first superior directory with nonzero quota, it is not necessary for sweep 
to walk the entire hierarchy. Instead, whenever it encounters a directory with a zero 
quota, it goes no further down in that particular branch, but instead goes on to the 
next directory at the same level. This applies separately to segment and directory 
quotas. 

Therefore, any directory whose usage figures are to be recorded separately for 
purposes of accounting or disk usage analysis must be given nonzero segment and 
directory quotas. It is recommended that at least all directories immediately inferior to 
the root and all project directories under >udd be given nonzero segment and 
directory quotas. 

Project administrators may use this command to obtain detailed information about the 
disk usage of a project's users by executing sweep with the project directory pathname 
as the first argument. This is possible, however, only if the users' home directories 
have nonzero quotas. 

EXAMPLES 

sweep >udd>Alpha -output_fi le Alpha.disk_stat -long 

places disk usage information for the Alpha project directory and all directories 
beneath it with quotas in the segment Alpha. disk_stat, and prints an error message if 
unable to force access to any directory. Alpha.disk_stat can then be printed using the 
disk_stat_print command. 

sweep 
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Name: sweep_py 

SYNT AX AS A COMMAND 

sweep_pv pvname {-control_args} 

FUNCTION 

performs utility functions that require walking through the VTOC of a mounted 
physical volume. Among these functions are the listing of contents and unconnected 
VTOCEs. the deletion of such VTOCEs. and the evacuation of physical volumes (for 
logical volume compression). The volume is processed in VTOC order. 

ARGUMENTS 

pvname 
is the name of the mounted physical volume whose VTOC is to be walked 
through. 

CONTROL ARGUMENTS 

-adopt 
attempts to reconstruct directory branches for VTOCEs encountering reverse 
connection failures. Unique names are derived from the primary name in the 
VTOCE. The -gc control argument must be given to use the -adopt control 
argument. If the -dl control argument is given as well, VTOCEs that cannot be 
adopted are deleted. The success or failure of adoptions is reported to the report 
produced by the -gc control argument. For a description of the definition 
attributes provided for adopted branches, see the description of the adopt_seg 
command. This request requires hc_backup_ access. 

-debug, -db 
is for system programmer use, and disables highly privileged calls in order to 
allow debugging of this program. 

-delete, -dl 
deletes unconnected VTOCEs. This control argument is only allowed when the -gc 
control argument is specified. Access to hphcs_ is required to use this control 
argument. The collection report is modified to indicate that these VTOCEs were 
deleted. 

-force, -fc 
forces access to all directories that need to be scanned where status permISSIon is 
lacking. Status permission is necessary for all components of the pathnames of 
VTOCEs processed. If this control argument is not used, or status permission is 
lacking and cannot be forced, an error is reported. 
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-from first 

-gc 

-list 

indicates the first VTOCE to be processed. If first is not given. VTOCEs are 
processed starting at VTOC index O. 

performs garbage collection, i.e., all VTOCEs for which a reverse connection 
failure is encountered in resolving their pathnames are logged in a collection file. 
This file is produced whether or not the -list control argument, above, is 
specified. At the end of the collection file report, the total number of VTOCEs 
and records held by them in this state is printed. Selected information, such as 
the name in the VTOCE and date/time used and modified, is also put in the 
report for each such VTOCE. The collection file report is given a three-component 
name and is placed in the working directory. The three-component name has 
ftpvgc" as the first component, the physical volume name as the second, and the 
time the segment is created as the third component (e.g., pvgc.public.0814). 

creates a listing file contammg the VTOC index, time listed, and pathname of 
every segment on the volume at the time its VTOCE is scanned. An asterisk on 
the line of the listing for a particular VTOCE indicates a reverse connection 
failure (i.e., no branch exists for the entry). For nondirectory segments, the page 
fault meter of the segment is given. The convention for listing incomplete 
pathnames is the same as that used by the vtoc_pathname command (see the 
vtoc_pathname description in the Mu/tics Commands and Active Functions 
manual, Order No. AG92). The listing file is given a three-component name and 
is placed in the working directory. The three-component name has "pvlist" as the 
first component, the physical volume name as the second, and the time the 
segment is created as the third component (e.g., PVliSL public. 0749). 

-move, -mv 
moves all segments corresponding to VTOCEs processed off this volume onto 
another physical volume of the same logical volume. Segments that suffer reverse 
connection failures are not moved. If segments are moved for some purpose other 
than evacuation, the inhibit_pv command should be invoked with the -off control 
argument after moving has taken place. The sweep_pv command attempts to target 
segment moves to the physical volume in the logical volume with the most page 
space available by inhibiting and disinhibiting volumes dynamically; all volumes 
except the volume being evacuated are disinhibited when the sweep_pv command 
is exited. Volumes found to be inhibited at the time the command is invoked are 
not disinhibited; this facilitates simultaneous evacuation of volumes. Any volume 
that is completely evacuated by this means should be deregistered before the 
logical volume is reaccepted. Access to the hphcs_ gate is required to use this 
control argument. (See the Multics System Maintenance Procedures manual, 
Order No. AM81, for more details.) 

-only vtocx 
processes only the single VTOCE whose octal index is vtocx. 
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-to last 
indicates last VTOCE to be processed. If last is not given, processing proceeds to 
the end of the VTOC. 

ACCESS REQUIRED 

The sweep_pv command requires phcs_ access, access to hc_backup_ if the -adopt 
control argument is used, and access to hphcs_ if the -delete or -move control 
argumen ts are used. 

NOTES 

Any errors encountered during the VTOC sweep are reported to a file that is given a 
three-component name and placed in the working directory. The three-component 
name has "pvef" as the first component, the physical volume name as the second, and 
the time the segment is created as the third component (e.g., pvef.public.1321). Errors 
in command usage, such as specifying a nonexistent or unmounted physical volume, are 
reported to the bootload console. 

When sweep_pv is invoked with the -move control argument, it first inhibits segment 
creation on the volume being vacated, and then vacates the pack. When sweep_pv 
terminates, it leaves the volume inhibited and prints a message to this effect. The 
volume can be uninhibited manually by means of the inhibit_pv command. 

SYNTAX AS A COMMAND 

logN} {-control_arg} 

FUNCTION 

is used by the crank in master.ec to update, and by biller.ec to print, the contents of 
a segment containing a history of all instances where a user was refused login because 
the system was full. 

ARGUMENTS 

iogi 
is the pathname of a system log segment 

CONTROL ARGUMENTS 

-print 
print the contents of the segment 
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NOTES 

The history is kept in the segment sys_full_report_seg in the working directory 
(normally >udd>SysAdmin>admin). This segment is created if it does not exist. 

If given, tIte -print control argument must be the last, or the only, argument. The 
crank (in master.ee) invokes this command with the name of just one log segment at 
a time; the biller.ee segment invokes it with just the -print control argument. 

SYNTAX AS A COMMAND 

FUNCTION 

prints out metering information for ring zero Multics Communications Management. 

CONTROL ARGUMENTS 

-report_reset, -rr 
prints metering information and then resets the metering interval. 

-reset, -rs 
resets the metering interval for the invoking process so that the interval begins at 
the last call with -reset specified. The metering information is not printed. If 
-reset has never been given in a process the interval begins at system initialization 
time. 

NOTES 

Use of the system_comm_meters command requires access to the meterin~ate_ and 
phcs_ gates. 
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system_comm_meters 

EXAMPLES 

The following is a sample of the output of the system_comm_meters command. 

Total metering time 05:43:27 

THROUGHPUT 
before conversion after conversion ratio 

0·90 
1. 14 

Total characters input 
TotaL characters output 
Average length of input 
Average length of output 
Input characters preconverted 

Number of calls 
Average time per call 
Average chars. processed 
Average chars. per msec. 
CHANNEL INTERRUPTS 

17,234,567 15,543,210 
168,012,345 185,876,543 

1203 characters 
59.7 characters 
20,435 (1.2% of total) 

read 
1,456,789 
6.37 msec. 

13.5 
2. 1 

write 
26,357,924 
9.63 msec. 

57.8 
5.8 

software "interrupts ll 

average time (msec.) 

input 
678,901 

1. 34 

output 
423,440 

0.56 

other 
110,011 

0.23 

TTY_BUF SPACE MANAGEMENT 

Total size of buffer pool 
Number of channels configured 
Number of multiplexed channels 

% of buffer pool in use 
input 
output 
control structures 

total 

11,480 words 
143 

8 

current 
6.9 

13.4 
15.8 

36.1 

average 
6.S 

15.6 
15.3 

37.4 

total 
1,212,352 

1.01 

Smallest amount of free space ever 4,358 words (38% of buffer pool) 

Number of cal Is 
Aver age time per ca 11 (msec .) 
% of total CPU 

allocate 
24,657,988 

0.23 
o. 14 

Calls requiring loop on tty_buf lock 
Average time spent looping on lock 
Number of a1 location fai lures 

2-485 

free 
20,665,443 

0·37 

total 
45,323,431 

0.29 
o. 17 

1,249,340 (2.83% 
0.14 msec. (0.01% 

o (0.00% 

0·31 
of tota 1) 
of tota 1 CPU) 
of a t tempts) 
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CHANNEL LOCK CONTENTION 

Number of calls to tty_lock 
Times channel lock found locked 
Average time spent waiting for lock 
Maximum time spent waiting for lock 
Number of interrupts queued because 

channel locked 

ECHO NEGOTIATION 

Average time of transaction 
Number of characters echoed by supervisor 
Number of characters echoed by FNPs 

ABNORMAL EVENTS 

Input restarts 
Output restarts 
Output space overflows 
lineeds_space n cails 

Name: system_daily _report 

SYNTAX AS A COMMAND 

system_daily_report 

40,392,817 
2,364,758 (5% of attempts) 
1 .8 msec. 
3.7 msec. 

25,437 (2.2% of interrupts) 

3.2 msec. 
21,576 (0.13% of input chars) 

335,466 (1.87% of input chars) 

12,576 (0.8% of read calls) 
304,289 (1.2% of write calls) 

16,384 (0. 1 % of wr i te ca 1 1 s) 
o 

system_daily_report today.use_totals yesterday.use_totals 

FUNCTION 

prints a report of the system usage for the day just ending. 
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ARGUMENTS 

today. use_totals 
is a data base giving month-to-date usage information including the usage of the 
current day. 

yesterday. use_totals 
is the previous day's month-to-date usage segment. 

NOTES 

The day's usage totals are computed by subtracting the month-to-date totals in 
yesterday. use_totals from those in today. use_totals. This command is executed by the 
crank (in master.ec) and assumes that the two use_totals segments contain the 
information for the respective days, as suggested by their names. The information in 
these segments is placed there by the system_total and usage_total commands, also 
executed by the crank. 

SYNTAX AS A COMMAND 

FUNCTION 

prints out system-wide StatIstICS regarding usage of the Multics linker. Information is 
obtained from the active_hardcore_data and tc_data data bases. 

CONTROL ARGUMENTS 

generates a full report and then performs the reset operation. 

-reset, -rs 
resets the metering interval for the invoking process so that the interval begins at 
the last call with -reset specified. If -reset has never been given in a process, it 
is equivalent to having been specified at system initialization time. 

ACCESS REQUIRED 

This command requires access to phcs_ or meterin~ate_. 

NOTES 

If the system_link_meters command is given with no control argument, it prints a full 
report. 
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Statistics are given for overall use of the linker, and are also broken down by task. 
The three major tasks of the linker are: 

1. Searching the definition section of the object segment for the symbolic name of 
the referenced segment. 

2. Searching for the segmen t using the standard search rules. 

3. Getting the linkage to the ref erenced se~uen t. 

The following are brief descriptions of the variables printed out by the system_link_meters 
command. 

CPU Metering time 
is the amount of time for which the processor was busy. It equals total processor 
time minus idle time. 

Total time in linker 
is the total amount of CPU time spent in the linker, expressed as hh:mm:ss. 

A verage time per link 
is the average time to completion (in milliseconds) for a call to the linker. 

Percentage of real time in linker 
is the percentage of total metering time that was spent in the linker. 

Percen tage of CPU 
is the percentage of virtual CPU metering time that was spent in the linker. 

Time Slot 
are the time slots into which calls to the linker are broken down. The four slots 
are for calls completed in less than 25 milliseconds, calls completed in between 25 
and 50 ms, calls completed in between 50 and 75 ms, and calls completed in 
more than 75 ms. 

Calls 
is the number of calls that were completed in each time slot. 

Total time in slot 
is the total amount of virtual CPU time taken by calls in each time slot 
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Percent total time 
is the percentage of the virtual CPU time spent in the linker that was taken by 
calls in each slot. 

Percent total calls 
is the percentage of calls to the linker that fell into each time slot. 

Average time 
is the average time (in milliseconds) to complete a call to the linker that ended 
up in, each time slot. 

Average page faults 
is the average number of page faults for a call in each slot. 

The following statistics are given for each of the three major tasks of the Multics 
linker: definition search. segment search, and get linkage. 

A verage time 
is the average time (in milliseconds), for a call in each slot, spent on that 
particular function of the linker. 

Average page faults 
is the average number of page faults for a call in each slot, which occurred 
during that particular task of the linker. 

Percent time in slot 
is the percentage of the total time spent in the slot that was taken up by that 
particular task .. These percentages do not add up to 100% because some time used 
by the linker does not fit into any of the three categories. 

EXAMPLES 

The following is an example of the information printed when the system_link_meters 
command is invoked with no control argument. (See Appendix A for a representation 
of the configuration deck used to create the system from which the metering sample 
was taken.) 

Linkage Meters: 
CPU Metering time 

Total time in 1 inker 
Average time per link 
Percentage of real time in linker 
Percentage of CPU time in linker 
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Time slot {msec} <25 25-50 50-75 >75 

Ca 11 s 22995 569 56 51 
Total time in slot 0:01 :44 0: 00: 17 0:00:03 0: 00: 11 
Percent total time 76.11 12.88 2.36 8.65 
Percent total ca 11 s 97. 14 2.40 0.24 0.22 
Average time 4.57 31 .21 58.24 233·93 
Average page faults 0.21 2.59 5.55 6.71 

Segment Search 
Average time 2.37 25·95 48.39 6.82 
Average page faults 0.04 1. 12 2.10 0.04 
Percent time in slot 56.12 82.81 83.74 2.88 

Get Linkage 
Average time 0.81 4. 18 8.04 229·12 
Average page faults 0.07 0.79 1.95 6·50 
Percent time in slot 19.29 13.35 13.91 96.69 

Definition Search 
Average time 0.22 0.24 0.21 0.19 
Average page faults 0.02 O. 1 1 0.15 0.00 
Percent time in slot 5.26 0.76 0.36 0.08 

Name: system_monthly_report 

SYNTAX AS A COMMAND 

FUNCTION 

prints a report that shows system resource usage for the current billing period and 
percent changes from respective figures for the previous billing period. 

ARGUMENTS 

today. use_totals 
is the pathname of the month-to-date statistical data base. 

last_mon tho use_to tals 
is the pathname of the copy of the statistical segment that was saved at the end 
of the previous billing period. 
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system_mon thly _report system_perf ormance~aph 

NOTES 

This command is executed by biller.ec as part of the monthly billing. 

The use_totals segments are created and initialized by the reset_use_totals command 
and updated by the system_total and usage_total commands. 

Name: system_performance-waph, spg 

SYNTAX AS A COMMAND 

spg sample_time {-control_args} 

FUNCTION 

generates a system of graphs that meter information concerning system performance 
and operation. The output can be directed to a file or to the controlling terminal. 
Periodically, metering information is presented in an output line. The initial line 
contains the cumulative values since system initialization. Whenever there is a change 
in system configuration or any of several parameters affecting system performance, an 
additional line noting the change is issued before the sample line. In this way, a 
system of graphs is developed where various metered quantities are plotted against 
time. Because the sampling is implemented by means of an event call channel, it is 
possible to use the terminal in a restricted way for other purposes while metering is 
in progress. All output is produced on the I/O switch sp~output_. 

ARGUMENTS 

sample_time 
is a decimal integer giving the time, in minutes, desired between meter display 
lines. 

CONTROL ARGUMENTS 

-halt, -ht 
terminates plotting. 

-output_file {path}, -of {path} 
directs output to a file called sPLoutput, or if a path is supplied, directs output 
the the file specified by path. 

-short 
compresses the width of the meter display lines (see "Notes" below). 

ACCESS REQUIRED 

This command requires access to phcs_ or meterinuate_. 
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system_perf ormanceJfaph system_perf ormanceJfaph 

NOTES 

Description of the output pattern: 

1. An initial line gives the date and time that metering sampling began. 

2. A line is given describing configuration and scheduling parameter settings. 

3. The current state of the meters since system initialization is on the next line 
where the sample time is replaced by the system initialization line. 

4. Each subsequent meter display line gives the incremental status of the meters since 
the previous line. In addition, whenever the configuration or scheduling parameter 
settings change, a notification line is interspersed. 

Description of the meter display line: 

Each line contains, in the left margin, the time that the sample was taken. Each 
sample is scheduled to be taken at an exact minute so that the amount that the time 
given exceeds the minute represents the response time. Strictly interpreted, the time 
discrepancy is the response time of a trivial request only if the metering computation 
is less than the quantum and if the command argument sample_time is greater than 
one minute so that interactive scheduling occurs. 

The remainder of the meter display line consists of a sequence of superimpositions 
over a grid 100 units wide. When the -short control argument is given, the total 
width of the grid is only 50 units. so all individual components are correspondingly 
compressed. The "Example" section below shows the output when the command is 
invoked with the -short control argument. The wider display would, of course, be 
easier to read. The 100-unit grid is created by vertical bars every 10 spaces with 
periods at the intervening midpoints between the bars. Over this grid, various metering 
quantities are superimposed in the order shown below. When the superimposition is 
complete, the resultant line containing only the last characters superimposed is printed. 

1. Time Usage Percentages 

blank 
located to the right of y to right margin user processing not in ring O. (The 
position of y is an estimate; it is a figure that divides user processing into 
ring 0 and non-ring 0 sections.) 

blank 
located to the right of s to left of y user processing in ring O. 

s 
time spent handling segment faults. 

p 
time spent handling page faults. 
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system_perf ormance~aph 

time spent in the traffic controller. 

in terrupt processing. 

multiprogramming idle, * 
nonmultiprogramming idle. 

blank 
located from the left margin to left of *'s zero idle. 

2. Other Values 

system_perf ormance~raph 

The current average is determined from samples taken at one-second intervals 
weighted backwards in time exponentially, with a smoothing constant of 1/64. The 
effect is to average over roughly the last minute. 

q 
relative to the left margin 
current average of the ready list length. 

e 
relative to the left margin 
current average of the number of eligible processes. 

r 
relative to the left margin 
current average of the response time in seconds. for trivial requests. 

Q 
relative to the left margin 
average over a sample of quits/minute. 

s 
relative to the left margin 
average over a sample of schedulings/(lO seconds). 
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system_perf ormanceJraph 

D 

p 

v 

+ 

relative to the right margin 
average over a sample of disk read and write traffic in units of pages/{.l 
seconds). Full scale equals 1000/sec. 

relative to the right margin 
average over a sample of all read and write traffic (bulk store and disk) in 
units of pages/(.l seconds). Full scale equals lOOO/sec. 

relative to the right margin 
average over a sample of VTOC entry read and write traffic in units of 
VTOCES/(.l seconds). Full scale equals 1000 VTOCES transferred per second. 

relative to the left margin 
number of load units at the time of the sample. If this number is greater 
than 100, 100 is assumed. 

relative to the left margin 
number of users at the time of the sample. If this number is greater than 
100, 100 is assumed. 

EXAMPLES 

The following example was generated by the command line: 

spg -short 1 

Note that the grid marks are not overwritten if the character that would appear is the 
same as both adjacent characters. (See Appendix A for a representation of the 
configuration deck used to create the system from which the metering sample was 
taken.) 
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system_perf ormance-»aph 

12/12/83 1247.3 mst Mon 
up= 12/10/83 0449.2 mst, sys_hours= 56.0, cpu_hours= 279.8 

cpu= 5, pages= 8826, min_e= 2, max_e= 20, wsa= 0, wsf= 0.50, 
tefirst= 0.50, telast= 1.00, timax= 8.0 

:~~,:~~ ~mQ e·:tp:1 ****: ****~****I****~*StsIY D. Dv! 
1249.05 *Qi i tteppqs y 0 + 
1250.08 *Qi tepps q . y 0 + 
1251.04 *Qi teppsq y 0 V+ 
1252.02 *Qi etppq y 0 V+ 
1253.05 *Qi . teppqs y 0 + 
1254.09 *rQ tteppssq. y 0 V+ 
1255.07 *rQ teppps q. y 0 + 
1256.07 *Qi ttpeps q y I 0 + 
1257.03 *rQ ietppqp y 0 + 
1258.06 Qr i i tepppq y 0 V+ 
1259.05 Qri ettpqs y 0 V+ 
1300.15 ~':Qi tteppl q . y 0 V+ 
1301 . 16 Qr i i tepps q . y 0 V+ 
1302.05 *Qi tteppq y 0 + 

Name: system_total 

SYNTAX AS A COMMAND 

system_total meter data use totals 

FUNCTION 

inspects a daily copy of the answering service metering segment, extracts system 
availability and performance information, and places it in a month-to~date statistical 
data base. 

ARGUMENTS 

meter_data 
is the pathname of the meter data base in the form produced by as_meter_. 

use_totals 
is the pathname of the statistical data base. 
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NOTES 

This command is executed by the crank (in master.ec). The meter_data segment is a 
copy, made by the copy _as_meters command, of the segmen t actually being used by 
as_meter_. The use_totals segment is today.use_totals, which is subsequently used as 
input to the system_daily _report program. 

Name: test_cpu 

SYNTAX AS A COMMAND 

FUNCTION 

checks the CPU hardware for problems that have existed on the processors. By 
running various tests invoked by this command, you can determine whether the given 
CPU has had specific problems fixed. This command is usually used with the 
set_proc_required command if the system being tested has multiple CPUs configured. 
If one of the test scripts fails and the successful execution of that test is dependent 
upon installation of a particular FeD. the FeO number is displayed in the error 
message. 

CONTROL ARGUMENTS 

-brief, -bf 
inhibits the printing of the test number and name, prior to the execution oj a 
test. 

-cycle COUNT 
repeats each test for COUNT times, then proceeds on to the next test. 

-exclude LIST, -exc1 LIST 
excludes tests specified in the LIST, where LIST can be either a valid test number 
or a name. 

-exclude TEST_LIST, -exc1 TEST_LIST 
excludes the tests identified by TEST_LIST, where TEST_LIST is either a set of 
test names or numbers, from the tests that are run. 

-from TEST NUMBER/NAME, -fm TEST NUMBER/NAME 
starts testing from the test identified by TEST NUMBER or NAME. The default 
is to start testing from test 1. 

-help 
displays a brief usage statement. This control argument should not be used with 
any other control argument 
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-history _regs, -hregs 
displays history registers when a test fails. The default is not to display them. 

-long, -lg 
displays machine conditions and history registers after a fault has occured. The 
default is not to display them. 

-machine_conditions, -mc 
displays machine conditions when a test fails. The default is not to display them. 

-repeat COUNT, -rpt COUNT 
repeats an entire sequence of tests for COUNT times. The default is to run the 
test set one time. 

-select TEST_LIST. -sel TEST_LIST 
executes only those tests specified by TEST_LIST, where TEST_LIST is either a 
set of test names or numbers from the tests that are run. 

The tests are described briefly below. To find out the exact details of each test, 
see the test_cpu program. The default is to run all tests. The command line: 

test_cpu -select cmpc tmir -repeat 5 -count 2 

executes the "cmpe" -test twice, then the "tmlr" test twice. The sequence is 
repeated five times. 

=stop_on_failure, -sof 
stops testing when a test failure occurs and returns to a new Multics command 
level. The default is to continue testing with the next test. 

-test_names 
lists valid test names and the associated test numbers known to test_cpu. This 
control argument should not be used with any other control argument. 

-to TEST NUMBER/NAME 
stops testing after the test identified by TEST NUMBER or NAME. The default 
is to run all tests. 

DIAGNOSTIC TESTS 

mlrstern 

tmlr 

checks a failure in which the fill character is placed as the first character on a 
page. This test causes a MMEI fault if the hardware fails. 

tries several MLR instructions, in several working combinations, across a page 
boundary. Messages are printed for any failures. 
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csl_oob 

mvn 

checks a particular use of a CSL instruction where the first descriptor is O. This 
test causes an out_of_bounds fault if the hardware fails, and a MMEI fault if it 
succeeds. 

checks the use of an MVN instruction that moves a number to a shorter number. 
The first two characters are dropped when the hardware fails. 

mvn_ofl 

tct 

sreg 

checks the use of MVN to move the number O. An overflow indicates that the 
hardware failed. 

checks a particular TCT use. The test causes an op_not_complete if the hardware 
fails, and a MMEI fault if it succeeds. 

checks the use of an SREG instruction that occurs as the last instruction in a 
page. The test causes an op_not_complete if the hardware fails, and a MMEI 
f aul t if it succeeds. 

csl_onc 
checks a particular CSL use. The test causes an op_not_complete if the hardware 
fails, and a MMEI fault if it succeeds. 

test_sc2 
checks the use of the SC modifier interacting with page faults. A MMEI fault 
occurs if the hardware fails. 

test_ci 
checks the use of the CI modifier interacting with page faults. A MMEI fault 
occurs if the hardware fails. 

rpd_test 
checks a particular use of the RPD instruction as it interacts with the hardware. 
A MMEI fault occurs if the hardware fails. 

mlr_test 
checks the use of the MLR instruction across a bounds fault boundary. The 
bounds fault is followed by a segment fault and a page fault. A MMEI fault 
occurs if the hardware fails. 

cIs_test 
checks the CSL instruction across a bound fault boundary. A MMEI fault occurs 
if the hardware fails. 
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cmpc 
checks the CMPC instruction in a way that fails if a timer runout or connect 
fault occurs in midexecution when the hardware is failing. A MMEl fault occurs 
if the hardware fails. 

bad_fill 
checks the success of moving or comparing fill characters in the first two words 
of a page. Failure is indicated by a miscompare and a message to the user. 

mpy_ofl 
multiplies -2**35 by itself and checks for an overflow fault (which indicates 
failure). 

test_xed 
checks a particular indexed XED usage that fails if the first executed instruction 
is an APU-type instruction. Failure is indicated by a miscompare and a message 
to the user. 

cmpe? 
checks a CMPC failure when both strings begin seven words from a page 
boundary and run into the next page. A MMEl fault occurs if the hardware 
fails. 

extra_fill 
checks the MLR instruction to see if extra fill characters are placed after a string 
when the string crosses a page boundary. A MMEl fault occurs if the hardware 
fails. 

test_cmpe_fill 
checks the fill mechanism of the CMPC instruction near a page boundary. A 
MMEl fault occurs if the hardware fails. 

acv _restart 
checks that machine conditions can successfully be restarted after an access 
violation fault that is caused by a reference to data via an EIS (MLR) instruction. 
Failure is indicated by successive no_write_permission conditions. 

scm_tally 
checks to see if the SCM instruction works with the tally runout indicator set 
correctly. The test calls a small aIm program that uses an SCM instruction. 
Because the hardware fails erratically, the test is run 10 times to get a (limited) 
statistical sampling. Failure is indicated by a message to the user indicating the 
number of times the SCM instruction failed. 
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mvt_ascii_to_bcd 
checks nine to six (ASCII to BCD) conversion using the MVT instruction. A large 
ASCII data segment is generated. Then a BCD segment is generated using non-EIS 
conversion. Three segments are then converted from ASCII to BCD using the 
MVT instruction, and these segments are compared to the known good BCD 
segment. If any compare errors are detected, the contents of both segments are 
dumped in octal at the failing location. 

mvt_bcd_to_ascii 
checks six to nine (BCD to ASCII) conversion using the method described for the 
mvt_nine_to_six test above. If any compare errors are detected, the contents of 
both segments are dumped in octal at the failing location. 

mvt_nine_to_four 
checks 9-bit to 4-bit (decimal to packed decimal) conversion using the MVT 
instruction. A large segment of data, containing 9-bit characters of values 0 to 15 
in a rotating pattern, is generated. Then a second segment is generated, converting 
the 9-bit characters into 4-bit characters using non-EIS conversion techniques. 
The 9-bit data segment is then converted to three 4-bit data segments using the 
MVT instruction and compared to the known good 4-bit data. If any 
discrepancies are found, the contents of both segments are dumped in octal at the 
failing location. 

mvt_four_to_nine 
checks 4-bit to 9-bit (packed decimal to decimal) conversion using the method 
described for the mvt_nine_to_four test above. If any compare errors are found, 
the contents of both segments are dumped in octal at the failing location. 

mvt_ascii_ to_ebcdic 
checks nine to nine (ASCII to EBCDIC) character conversion using the method 
described for the mvt_nine_to_four test above. If any discrepancies are found, 
the contents of both segments are dumped at the failing location. 

mvt_ebcdic_to_ascii 
checks nine to nine (EBCDIC to ASCII) character conversion using the method 
described for the mvt_nine_to_four test above. If any discrepancies are found, 
the contents of both segments are dumped in octal at the failing location. 

ci_mod case_2 
checks character indirect modification with two tally words and two data character 
strings, each located at a page boundary. An LDA instruction is executed on one 
tally word, CI mod, and a CMPA is executed with a second tally word, CI mod. 
Both tally words point to a character string that should be equal. If the zero 
indicator does not come on as a result of the CMPA, a MMEI fault is taken, 
indicating that the hardware failed. 

acv _restart_csl 
validates that machine conditions can be successfully restarted after an access 
violation fault that is caused by a reference to data via an EIS (CSL) instruction. 
Failure is indicated by successive no_write_permission conditions. 
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cmpn_tst 
checks that numeric data moved with an MVN instruction can be successfully 
compared with a CMPN instruction. Failure is indicated by a MMEI fault. 

itp_mod 
checks that an EPP2,* to a word pair that contains an ITP modifier with a bit 
offset actually loads PR2 with the correct information. A MMEI fault indicates 
failure. 

mvnoosb 
checks the prepage logic of the CPU for EIS numeric instructions. Failure is 
indicated by a MMEI fault 

cmpb_ with_sixbit_offset 
checks the CMPB instruction with a six bit offset. A MMEI fault indicates that 
the hardware failed. 

cmpb_with_rotate 
checks the CMPB instruction with a rotating pattern. A MMEI fault indicates 
that the hardware failed. 

cmpc_pgbnd 
compares a 38-character data string against a zero-length string. for a CMPC 
instruction that is located at seg 11767. Either an out_of_bounds condition or a 
MME1 fault indicates that the hardware failed. 

csl_pgflt 
checks that a CSL instruction does not get a no_write_perm condition if it causes 
a page fault on the target string and the source string is read-only. 

sem_pgflt 
tests a problem with the SCM instruction whereby the target operand takes a page 
fault and the resulting comparison is not made. Failure is indicated by a message 
to the user indicating the number of miseompares. 

sed_con_fIt 
tests a failure with the SCD instruction that fails when interrupted by a connect 
fault Failure is indicated by displaying the number of times the SCD failed. 

xed_dirflt_even 
tests the ability of the CPU to perform an XED. located on an even word 
location, of a pair of instructions located on a page boundary. Failure is 
indicated by an IPR fault. 
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xed_dirflt_odd 
tests the ability of the CPU to perform an XED. located on an odd word 
location. of a pair of instructions located on a page boundary. Failure is 
indicated by an IPR fault. 

cmpc_adj_len 
tests the ability of the processor to perform a CMPC instruction which takes a 
fault on D2 and D2 has residue. indicated by the MIF flag. The test fails when 
the level count on D2 is. not adjusted correctly on the SPL. Failure is indicated 
by an IPR fault 

cmpc_zero_ind 
tests the ability of the processor to correctly restore the zero indicator after 
returning from a page fault on D2 after a match has occurred utilizing the 
CMPC instruction. Failure is indicated by an IPR fault. 

scm_tro 
tests the ability of the processor to find the correct character using a SCM 
instruction. The tally runout indicator should not be set. Failure is indicated by 
an IPR fault 

rpt_test_odd 
checks that a RPT instruction in an odd location does not fail after a page fault 
on a STZ instruction. after crossing a page boundary. Failure is indicated by an 
IPR fault. 

rpt_test_even 
checks that a RPT instruction in an even location does not fail after a page fault 
on a STZ instruction. after crossing a page boundary. Failure is indicated by an 
IPR fault. 

scd_oob_tst 
tests the conditions when D3 resides in a different segment than Dl or D2. Also 
tests the conditions if there is no match or if the scan ends a few words from 
the end of a 64K seg. A seg fault is taken on the seg described by D3. 

cmpb_onc 
checks the CPU for cmpb to complete correctly. An op_not_complete fault will 
occur on a failure. 

cmpc_a 
checks the CPU to insure that the indicators are set correctly. An illegal_opcode 
indicates an error. 

cmpc_b 
same as cmpc_a except the data and addresses are changed. 

sreLno_write 
checks that the TRS is used (not the PSR) if a sreq instruction is executed two 
locations from a page boundary. 
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tnz 
checks for the conditonal transfer at a page boundary. An illegal_opcode indicates 
an error. 

NOTES 

All the tests run by test_cpu are contained in the segment 
>system_Iibrary_tools>bound_cpu_tests_. This segment has an added name of cpu_tests_. 
To display the machine condition trace of a test, use the mc_trace command with the 
test_cpu command. 

Name: test_dew 

SYNTAX AS A COMMAND 

test_dew {device} {name} {-control_args} 

FUNCTION 

constructs and executes arbitrary DCW lists on any device supported by the I/O 
in terf acer. 

ARGUMENTS 

device 
is the name of the device to be used. This can be either a specific device name, 
such as "tape_02" or "puna, tI or a generic device type, such as "printer" or "disk." 
If the device name is omitted, "tape" is assumed. 

name 
is the name of the tape or disk volume to be mounted. This argument is only 
used if the device is a tape or a disk, and is the name of the volume the 
operator is requested to mount. If the tape or disk volume name is omitted, 
"scratch" is assumed. 

CONTROL ARGUMENTS 

-7track, -7tr 
specifies a 7-track tape drive. This argument only applies if the device is a tape. 

-debug, -db 
runs the program in debug mode. In this mode, only the editing requests are 
recognized; no execution is allowed, and no actual device attachment takes place. 

-priv 
specifies a privileged attachment (see "Device Attachment" below.) 
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-read 
places the device in read-only mode. This control argument only applies if the 
device is a disk or a tape. 

-sys 
sets tlie system_flag in the rcp_ info structure during attachment (see "Device 
Attachment" below). 

DEV I CE ATTACH 1M NT 

The test_dcw command attaches the device selected using the rcp_ subroutine. 
Normally, the call is made to rcp_$attach as a nonsystem process. However, if -priv 
is used, the call is made to rcp_priv _$attach. In both cases, if -sys is used, the 
system_flag in the rcp_ info structure is set, to indicate to rcp_ that you are to be 
considered a system process. You must have re access to the rcp_sys_ gate to make 
this kind of attachment. If the device specified in the command line is a device type 
rather than a specific device, rcp_ is relied upon to select the actual device to be 
used. In either case, the name of the device actually attached is printed after 
attachment completes. 

Commands 

After the test_dcw command is invoked, commands are read frem 
switch. The following commands are recognized: 

tdcw 
constructs a transfer DCW 

idcw 
constructs an instruction DCW 

nidcw 
constructs a nondata transfer IDCW 

iotp 
constructs an I/O transfer and proceed DCW 

iotd 
constructs an I/O transfer and disconnect DCW 

iontp 
constructs an I/O transfer and proceed DCW 

odcw 
constructs a DCW from octal input 

pcw 
constructs a PCVV 
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opcw 
constructs a PCW from octal input 

edit, e 
selects a DCW list to edit 

update. u 
places editor in "update" mode 

insert, i 
places editor in "insert" mode 

delete, dl, d 
deletes a DCW from the list 

print, p 
prints a DCW list 

name 
names a DCW list so that it can be referenced by name instead of number 

save 
saves all the current DeW lists in a segment 

restore 
restores DCW lists from a segment created by the save command 

execute, x 
executes a DCW list 

getstat, g 
checks for status from a previous operation 

block, b 
blocks process until an eVent occurs 

xs 
executes a DCW list, but leaves process blocked until special interrupt occurs 

xr 
executes a new list repeatedly. until some unusual status is returned 

xre 
executes a new list repeatedly, regardless of whether the operations succeed or 
fail 

status, st 
sets the current status reporting mode 
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rs 
reprints the status from a previous operation 

dump 
dumps data from the I/O buffer on to the terminal 

patch 
inserts data into the I/O buffer from the terminal 

pattern 
inserts data into the I/O buffer from the terminal by storing repeated copies of 
the data given 

survey 
displays data returned by a "survey devices" tape controller command 

dtstat 
displays data returned by a "read detailed status" tape handler command 

chan 
selects a specific 10M and channel for I/O 

time 
sets or prints the current time. limit for ioi timeout 

prompt 
stores a character string to be used as a prompting message 

susp 
suspends I/O on devices connected to an MPC by calling ioi_$suspend_devices 

reI 
restores I/O on devices connected to an MPC by calling ioi_$release_devices 

types out the current DCW list number, current DCW number, and the current 
editor mode 

types the word "test_dcw" to verify that the test_dcw command is still in control 

quit, q 
releases attached device and returns 
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I/O BUFFER AREA 

Once the device is attached, an I/O buffer is allocated using the ioi_ subroutine. The 
default length is 1024 words, although this can be changed later. The first 32 words 
of the buffer are reserved for DCW lists, and the second 32 words are reserved for 
the ioi_ status queue. When constructing a DCW list, care should be taken to avoid 
modifying the first 64 words (100 octal) of the buffer, or results (especially status 
reporting) may be unpredictable. 

Dew LIST PREPARATION 

The test_dcw command contains an editor that can create and update DCW lists using 
simple input statements. Up to 32 different DCW lists, each up to 32 words in 
length, can be created and selectively updated and executed. Each DCW list also has a 
PCW associated with it that, if present, is used instead of the system-supplied PCW 
when the list is executed. The 32 DCW lists are numbered from 1 to 32 in decimal. 
Each DCW list can also be given a name. The 32 DCWs in each list are numbered 
from ° to 37 in octal. 

The DeW editor keeps track of several quantities as DCWs are entered. These are the 
current list, the current DCW number, and the current mode. When the test_dcw 
command is invoked, the current list is 1, the current DCW is 0, and the mode is 
update. 

When a DeW is entered in update mode, the new DCW replaces the current DCW in 
the current list, and the current DCW number is increased by one. 

The editor can also be placed in insert mode. In this mode, when a new DeW is 
entered, all DCWs starting with the current DCW are shifted one position down the 
list, the new DCW replaces the position formerly occupied by the old current DCW, 
and the current DCW is increased by one. DCWs shifted out of position 37 octal are 
lost. 

The edit command can be used to select a DCW list to edit, as follows: 

ed i t {l i s t} {name} 

where: 

list 
is either the name or number of the DCW list to edit. The list can also be 
specified as "*", in which case, the first available empty list is used. 

name 
is the name given to the DCW list selected by the first argument. If omitted, the 
name of the list is not changed. 

This command sets the current list to the one specified, the current DCW to 0, and 
the mode to update. If the list argument is omitted, the current list is not changed, 
but the current DeW and mode are set to 0 and update respectively. 
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A DCW list can be given a name (or a new name) with the name command. 

name {name} 

where: 

name 
is the name to be placed on the current list. If omitted, the current list becomes 
unnamed. If some other list has the name specified, that list becomes unnamed. 

The mode of the editor is controlled by the insert and update commands, as follows: 

update {n} 
i nser t {n} 

where: 

n 
is a DeW number, in octal. The update command puts the editor in update mode 
and sets the current DCW to n. Similarly, the insert command places the editor 
in insert mode. If n is omitted, the current new is not changed. 

A DeW can be deleted from the middle of the list with the delete command. 

de 1 ete {n} 

where: 

n 
is a DeW number, in octal. DCW n is deleted by moving everything after it in 
the list up one position. If n is omitted, the current DCW is deleted. The 
current DCW number is not changed. 

Any of the following commands can be used to create a DCW: 

idcw 
nidcw 
tdcw 
iotd 
iotp 
iontp 
odcw 

After a DeW is constructed with any of these commands, it is edited into the current 
list, in the current position, according to the current mode, as described above. In all 
of the DCW commands described below, all numeric quantities are entered in octal. 
Any of the parameters shown are optional, and if omitted, the corresponding DeW 
field is zero (except for the device address field that is set to the address of the 
device assigned). 
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To create an IDCW, the command is entered as follows: 

i dew {d i} {args} 

where: 

di 
is the value to be placed in the device instruction field. 

args 
are used to set the remaining fields in the IDCW and can be selected from the 
following: 

da 00 

places the value 00 in the device address field. 

ci 00 

places the value 00 in the channel instruction field. 

ae 00 

places the value 00 in the address extension field. 

t 00 

places the value 00 in the tally field. 

ec 
sets the extension control bit (ec bit). 

cont 
sets the continue bit. 

mark 
sets the marker status bit. 

A nondata transfer IDCW can be entered more easily using the nidcw command. It is 
identical in format to the idcw command, but the tally defaults to 01 and the channel 
instruction defaults to 02. 

A transfer DCW is created as follows: 

tdcw {addr} {args} 

where: 

addr 
is the value to be placed in the address field. 
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args 
are used to set the remaining bits in the TDCW and can be selected from the 
following: 

ec 
sets the extension change bit (ec). 

res 
sets the restricted bit. 

reI 
sets the relative mode bit. 

IOTO, IOTP, and IONTP DCWs can be entered using the commands shown below. 

iotd {addr} {tally} {cp} 
iotp {addr} {tally} {cp} 
iontp {addr} {tally} {cp} 

where: 

addr 
is the value to be placed in the address field. 

tally 
is the value to be placed in the tally field. 

cp 
is the value to be placed in the character position field. 

Any arbitrary DCW can be entered using the odcw command. 

odcw {word} 

where: 

word 
is the octal DeW to be used. If word is omitted, an all-zero (and invalid) DCW 
is created. 

Each DeW list can have one PCW associated with it. The PCW can be entered with 
the following command: 

pew {d i} {a rgs} 

where: 

di 
is the value to be placed in the device instruction field. 
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args 

test_dew 

are any of the optional args listed under the idcw command. with the following 
additions: 

mask 
sets the mask bit. 

reset 
sets bits 21, 22, and 23 to form a reset pew. 

Any arbitrary pew can be entered with the opcw command as follows: 

opcw {word} 

where: 

word 
is the octal pew to be used. If word is omitted, an all-zero pew is created and 
the system-supplied PCW is used on subsequent executions of the DCW list. 

The DCW list can be displayed at any time using the print command. 

print {list} 

where: 

list 
is either the name or number of a new list. If list is omitted, the current list 
is displayed. If list is specified, the current list is set to that list, the current 
DCW is set to 0, and the mode is set to update. Instead of a list name, "an" 
can be used to indicate that all new lists are to be displayed, or "names" can be 
used to list the names of all DCW lists. 

SAVING DeW LISTS 

Once edited, a permanent copy of all the current DeW lists can be saved in a 
segment for later use by invoking the save command. 

save path 

where: 

path 
is the pathname of the segment where the data is to be saved. The segment 
always has a suffix of "test_dew", which is supplied automatically. 
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To restore the previously saved DeW lists, type: 

restore path 

where: 

path 
is the name of the segment created by the save command. If the command was 
not invoked in debug mode, all IDCWs and PCWs are updated with the device 
address of the device currently assigned. 

I/O BUFFER EDITING 

Several commands are available to edit and display the contents of the I/O buffer. 
To enter data into the buffer, the patch command is used. 

patch offset wordl ... word2 ... wordi 

where: 

offset 
is the octal offset in the buffer to be patched. 

wordi 
is the value to be placed in word offset+i. 

Offsets less than 100 octal should not normally be used, as this could interfere with 
the DCW list, or the status queue. 

If a repeating pattern is desired, use the pattern command. 

pattern offset repeats wordl .•• word2 ... wordi 

where: 

offset 
is the octal offset in the buffer where the data is to start. 

repeats 
is an octal number representing the number of times the data is to be repeated. 

wordi 
are the data words to be repeated. 

To display the contents of a buffer (in octal), use the dump command. 

dump {of f set} {l ength} 
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where: 

offset 
is the offset in the buffer to be dumped. If omitted, 100 octal is assumed. 

length 
is the number of words to dump. in octal. If omitted, 10 octal is assumed. 

If the data consists of 8-bit bytes in binary mode (unaligned, 9 in each two words), 
the dump 'command can be used to dump them. The format is the same as the dump 
command. except that the data is displayed in binary. and the length is given in bytes. 
instead of words. 

If the data to be displayed is the output of a survey devices command issued to a 
tape controller. a special command can be used to display the data in a more 
meaningful way. 

survey {offset} 

where: 

offset 
is the location in the I/O buffer where the data has been stored. If the offset is 
omitted, 100 octal is assumed. 

If the data to be displayed consists of the output of a read detailed status command 
issued to a tape handler. it can be displayed with: 

dtstat {offset} 

where: 

offset 
is the location in the buffer where the status has been stored. If omitted, 100 
octal is used. 
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EXECUTING THE DCW LIST 

Once the DCW list is constructed, it can be executed as follows: 

execute {l is t} 

where: 

list 
is the name or number of the DCW list to execute. If omitted, the current list 
is executed. If specified, the current list is changed to that list, the current DCW 
is set to O. and the mode is set to update. The current list is copied into the 
I/O buffer starting at 0, and ioi_$connect is called to connect to relative address 
O. If the list executed has a PCW associated with it, a call is made to 
ioi_$connect_pcw instead. After the connect is made, the process becomes blocked 
until an interrupt occurs. The status of the interrupt is then printed. If the 
status indicates that the channel is still running, the process goes blocked again 
waiting for another interrupt. If the channel is not running, test_dcw is ready to 
accept another command after the status is displayed. 

If the DeW list being executed generates a terminate interrupt and a special interrupt 
(such as loading a tape drive), the following command can be useful: 

xs {l ist} 

This command is identical to the execute command, except that the process goes 
blocked after displaying the status from each interrupt until a special interrupt occurs. 

A DCW list can be executed repeatedly using the following command: 

x r {l is t} 

This command executes the DeW list specified without displaying any status until an 
error condition is detected. The final status is printed normally. 

Another variation of this can be used when it is necessary to repeat the DCW list, 
even though it has errors. 

xre {list} 

executes the list specified repeatedly regardless of the status. To terminate this, it is 
necessary to quit and to use the Multics program_interrupt command, afterwards. 
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Two other commands are occasionally useful in executing a DCW list. 

block, b 
getstat, 9 

The block command causes the process to go blocked waiting for an interrupt to 
occur. When it occurs, the resulting status is printed and test_dcw is ready for 
another command. The getstat command checks to see if any status is available, and 
prints it if it has occurred. The getstat command does not cause the program to go 
blocked if no status is available. 

Using the block command (or if a channel fails), it is possible to put the process in a 
state where it is waiting for an event that never occurs. If this happens, a quit 
followed by a Multics program_interrupt command can be used to return to the 
test_dcw input routine. 

STATUS REPORTING 

Status is normally reported when received by printing it on the terminal. Status can 
be reported in three modes, as follows: 

brief, bf 
is the default mode. The status message consists of the interrupt level in decimal, 
two words of 10M status in octal, and the major and minor status fields in 
binary. 

long, 19 
consists of all eight words of the ioi_ sta~us queue entry, in octal. 

edited, ed 
is an English-language interpretation of the status. 

The status mode is initially set to brief, but this can be changed as follows: 

status {mode} 

where: 

mode 
is one of the three status modes described above. If omitted, the current mode is 
printed. 

The previous status can also be redisplayed using the reprint status command. 

rs {mode} 

where: 

mode 
is one of the three modes described above. If omitted, edited mode is assumed. 
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OTHER COMMANDS 

Several other commands exist that can be useful. To set the length of the ioi_ 
timeout interval, use the time command. 

time fn} 

where: 

n 
is the time limit in decimal seconds. If n is omitted, the command prints the 
curren t limit. 

To change the size of the I/O buffer, type: 

work {n} 

where: 

n 
is the buffer length desired in decimal words. If n is omitted, the work 
command displays the current buffer length. 

To select a specific 10M and channel for I/O, the chan command can be used. 

chan {iom} {channel} 

where: 

channel 
is the 10M channel. in octal. 

iom 
is the 10M selected. 

If channel is specified. but 10M is omitted, the 10M is assumed to be 1. If both are 
omitted, both are set to 0, indicating that ioi_ should make its own selection. The 
test_dcw command must be invoked with the -priv control argument in order to use 
this feature. 
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To suspend I/O on devices to connect to an MPC, use: 

susp 

To restore I/O, use: 

rel 

These commands call the appropriate ioi_ entry points to accomplish their task. They 
are valid only if test_dew was invoked with the -priv control argument and the device 
is connected to an MPC. 

To read the special device status stored by the previous operation, use: 

To read the detailed device status stored by the previous operation, use: 

If a prompt message is desired when test_dew is ready for input, you can supply one 
as follows: 

prompt {chars} 

where: 

chars 
is the data to be used for prompting. If chars is omitted, no prompt message is 
used. 

To exit from the test_dew command, type: 

quit, q 

The I/O device currently attached is detached, and the program terminates. 
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Name: test_fnp 

SYNTAX AS A COMMAND 

FUNCTION 

tests FNPs with the CSD-supplied FNP test programs. 

ARGUMENTS 

fnp_tag 
is the tag of the FNP to be tested. This FNP must have been shut down or 
dumped; it cannot be involved in testing by another process. Level 6 FNPs cannot 
be tested with this command. 

CONTROL ARGUMENTS 

-exec name 
specifies the FNP executive to be run initially. The name can be either "BOS" or 
"IDS." The default is BOS. ( Note: BOS here does not refer to the Bootload 
Operating System.) 

-input_switch name, -isw name 
specifies the I/O switch from which operator input is read. The default switch is 
user_input. 

-message_switch name, -msw name 
specifies the I/O switch to which messages intended for the T &D line printer are 
written. The default switch is user_output The FNP T &D programs generate 
output of this form if their query "IS A PRINTER AVAILABLE?" is answered 
affirmatively. 

-output_switch name, -osw name 
specifies the I/O switch to which messages intended for the bootload console are 
written. The default switch is user_output 

NOTES 

The FNP type of the FNP selected for testing is obtained from information contained 
in the Channel Definition Table (>system_control_1>cdt). If the user does not have 
access to this data base, the following query is issued: 

test_fnp: What is the FNP type of FNP fnp_tag? 
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If the user hits RETURN, he is prompted with the following: 

Answer DN66oo, DN6670t DN355, or quit. 

If the "quit" response in entered, control is returned to the current command 
processor. 

Users should be familiar with the CSD offline version of TST3BT. The test options, 
queries, and message diagnostics relevant to FNP testing are produced by the FNP test 
programs themselves. The documentation for the offline version of TST3BT running 
under the PAS2 EXEC, and the T&D documentation for the FNP tests, contain 
information on actual dialogue with this program; it is the same as the dialogue with 
the offline version. 

The bootload console of TST3BT is simulated by the Multics terminal controlling the 
process running test_fnp. By default, test output appears on the terminal, and 
responses are expected from the terminal. Normal Multics input line editing applies to 
all responses, and lowercase input is acceptable. 

The response "quit" to any query of test_fnp, regardless of how it was generated, 
terminates the test session, releases the FNP, and returns to command level. 

The REQUEST button of the bootload console is simulated by striking the QUIT key 
and using the program_interrupt (pi) command. to return to test_fnp. Normally, the 
REQUEST button causes an interrupt to be sent to the FNP directing the FNP 
executive to enter its request loop. 

Access to the tandd_ gate is required. Access to >scl>cdt is required to obtain the· 
correct model number of the FNP. If you do not have access to the CDT, the 
default model number is DN6670. (This is the only FNP currently supported.) 

The tests executed by test_fnp are sorted in the keyed sequential vfile_ 
>system_library_tandd>tandd_deck_file. These tests are loaded from the CSD-distributed 
"FNP binary deck tapes" by the load_tandd_library command (described in the 
Multics Online Test and Diagnostics Reference Manual. Order No. AU77). 

SYNTAX AS A COMMAND 

test_io_daemon pathname 
or 
test_io_daemon -control_arg 

FUNCTION 

runs the I/O daemon subsystem in test mode in the user's process. 
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ARGUMENTS 

pathname 
is the pathname of an iod_tables segment produced by the iod_tables_compiler 
command. The directory containing the iod_tables segment is used as the test 
directory. 

CONTROL ARGUMENTS 

-directory dir_pathname, -dr dir_pathname 
specifies the pathname of a test directory. The iod_tables segment contained in 
the directory is used as the test iod_tables segment 

NOTES 

For more details on the use of this command, refer to the System Maintenance 
Procedures manual, Order No. AM81. 

LIST OF REQUESTS 

coord 
allows the coordinator part of your test process to come to command level. If 
you want to run just a coordinator, this request is the only one you have to 
issue. If you want to run both a coordinator and a driver, you have to follow 
this request with the driver request 

debug 
calls the system debug command to allow you to set and reset break points and 
execute interactive Multics commands (by using the n •• " debug request). You may 
issue the debug request from both coordinator command level and driver 
command level. The system response to this request is "Calling debug." 

driver 

pi 

allows the driver part of your test process to come to command level. If you 
want to run just a driver, this request is the only one you have to issue. If you 
want to run both a coordinator and a driver, you have to preceed this request 
with the coord request. Note: the driver request is not accepted by the 
coordinator part of your test process if you've suspended the driver part 
previously by using the coord request 

generates a program_interrupt signal. This request allows you to discard any 
undesirable output (or occurence) by generating a quit signal, and to then return 
to the last stack frame with a program_interrupt handler (i.e., debug or probe). 
Normally, you use this request to return to the debug or probe request after 
you've interrupted one of its functions with a quit signal. You may issue this 
request from both coordinator command level and driver command level. 
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probe 
calls the system probe command to allow you to set and reset break points and 
execute interactive Multics commands (by using the " .. " probe request). You may 
issue the probe request from both coordinator command level and driver command 
level. The system response to this command is "Calling probe." 

resume 
directs the driver to attempt recovery from iodd signal command level (in test 
mode, the driver will not attempt recovery of error conditions, but instead, after 
all error messages are displayed, will stop at iodd signal command level) or to 
return to normal command level from request command level or to quit command 
level (aborting any current request), as if it were not in test mode. You may 
only issue this request at driver command level. 

return 
does the same thing as the logout command, except that it doesn't display any 
messages. You may issue this request from both coordinator command level and 
driver command level. When you issue it from driver command level, your 
process returns to coordinator command level (assuming you were running both a 
driver and a coordinator). The coordinator is not notified that the driver has 
logged out. When you issue the return request from coordinator command level, 
the entire coordinator/driver test environment is released and your process returns 
to the original process command level. 

EXAMPLES 

First. type either: 

test_io_daemon >udd>SysMaint>Margie>iod>new_tables 

or: 

test_io_daemon -dir >udd>SysMaint>Margie>iod 

The system win respond with: 

Enter command: coordinator, driver, or return: 
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At this point, you have four choices: 

1. If you want to run both a coordinator and a driver, proceed as follows: 

coord 

I/O Coordinator Version: x.x 
I/O Coordinator initialized 

driver 

I/O Daemon Driver Version: x.x 
Driver running in test mode. 
Enter command or device/request type: 

To exit from test mode in this case, type "return" or "logout" twice. 

2. If you want to run just a coordinator, proceed as follows: 

coord 

I/O Coordinator Version: x.x 
I/O Coordinator initialized 

To exit from test mode in this case, type "return" or "logout" once. 

3. If you want to run just a driver, proceed as follows: 

driver 

I/O Daemon Driver Version: x.x 
Driver running in test mode. 
Enter command or device/request type: 

To exit from test mode in this case, type "return" or "logout" once. 

4. If you want to return to Multics, type "return." 
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Name: test_tape 

SYNT AX AS A COMMAND 

FUNCTION 

tests a tape drive or tape reel. 

CONTROL ARGUMENTS 

-comment STR, -com STR 
allows you to pass additional information about the requested volume mount to 
the operator. 

-compare STR, -comp STR 
writes and then reads a tape on device STR1, and then automatically has the 
operator mount the tape on device STR2 and read the tape. The mounting and 
reading continues to device STRn. At least two devices must be specified. Only 
one device is attached at a time. The full device name (e.g., -comp tapa_OS 
tapa_07) must be used. This control argument cannot be used with -device. 

-count N, -ct N 
indicates the number of records to be written or read, where N is a decimal 
integer. Each write operation creates one 1040 word physical record. If this 
control argument is not given, then the entire tape is written or read. 

-densi ty N, -den N 
indicates the tape density, where N can be either 6250, 1600, or 800. The default 
is 1600. 

-device STR, -dv STR 
selects a specific tape unit; STR must be the complete device name. If this 
control argument is not given. the system finds a free tape unit (e.g.. -device 
tapb_08). It is incompatible with -compare. 

-no_data_compare, -ndc 
disables comparison of the data read to a known pattern. This control argument 
is useful for verifying that a tape can be read without knowing what data is on 
the tape. 

-pattern N, -ptrn N 
specifies N as the word of octal data to fill the data buffers, where N can be a 
maximum of 12 octal digits. If fewer than 12 digits are given, the field is 
padded on the left with zeroes. If this control argument is not given, a pattern 
of 222222222222 is used. The -pattern control argument cannot be used with 
-random. 
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-random 
fills the data buffers with a known random data pattern. It cannot be used with 
-pattern. 

-raw 
displays raw hex detailed status with each error message in addition to an 
in terpreted display. 

-read, -r 
identifies the mode of the test. The tape is mounted without a write ring and 
the read-only pass is performed. 

-track7. -tk7 
specifies a 7-track tape drive as the test unit. The default is 9 track. 

-volume ID, -vol ID 
specifies a tape by its volume identification number. which can have a maximum 
of nine characters. If -volume is not given. a default of "test_tape" is used. 

-wait N. -wt N 
attempts to attach the device N times, after one-minute waits, if the device 
desired is being used by another process. If after N waits the device still cannot 
be attached, the program bypasses the device. The default for N is two times. 

-write. -w 
identifies the mode of the test. The tape is written and the read pass is 
bypassed. 

-write_read, -wr 
identifies the mode of the test. The tape is written and the read pass is 
performed. This is the default. 

NOTES 

The test_tape command senses the End of Tape Mark (EDT) and stops even if the 
record count has not been exhausted. Typing test_tape with no control arguments has 
the same effect as: 

test_tape -vol test-tape -den 1600 -ct 100000 -ptrn 222222222222 -wr 

Listed below is a summary of the default control argument values. 
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-volume (tes t - tape) -count (100000{ent ire tape} ) 
-comment (NONE) -ndc (OF F) 
-device (one prev i ous 1 y 

assigned, or a 
free device) -random (OF F) 

-compare (OF F) -pattern (222222222222) 
-density ( 1600) -write (ON) 
-track (9) -read (ON) 
-wait (OF F) -raw (OF F) 

Name: total_time_meters, ttm 

SYNTAX AS A COMMAND 

ttm {-control_arg} 

FUNCTION 

prints out the CPU time percentage and average CPU time spent doing various tasks. 

CONTROL ARGUMENTS 

-report_reset, -rr 
generates a full report and then performs the reset operation. 

-reset, -rs 
resets the metering interval for the invoking process so that the interval begins at 
the last call with -reset specified. If -reset has never been given in a process, it 
is equivalent to having been specified at system initialization time. 

ACCESS REQUIRED 

This command requires access to phcs_ or meterin~ate_. 

NOTES 

If the total_time_meters command is given with no control argument, it prints a full 
report. 
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The following are brief descriptions of each of the variables printed out by 
total_time_meters. A verage CPU times are given in microseconds. In the description 
below. system CPU time is the total amount of CPU time generated by all configured 
CPUs. Idle time is CPU time consumed by an idle process; an idle process is given a 
CPU only if no other (nonidle) process can be given that CPU. System nonidle time 
is the difference between system CPU time and the aggregate idle time. In this 
computation. MP idle time. work class idle time. and loading idle time are considered 
as overhead time and are included in system nonidle time. That is. system idle time is 
defined to include only the idle time caused by light load: it does not include the idle 
time caused by system bottlenecks; that time is counted as overhead. 

The three columns in the display contain, respectively, the percent of system CPU 
time, percent of system nonidle time. and average time per instance (for the overhead 
tasks). The percents of non-idle time are included to assist the user in comparing 
values measured under light load with those measured under heavy load. It can not be 
emphasized too often that measurements made under light load should not be used to 
make tuning or configuration decision. 

Several of the overhead task names are indented, to indicate that they are part of the 
preceding, non-indented task. The percents for these indented tasks are also included 
in the percent for the preceding task. That is. in the example at the end of this 
description, page faults used 1.49% of system CPU time; 0.14% was used by PC Loop 
Locks, and the remaining 1.35% was used by other page fault overhead. 

Page Faults 
is the percentage of CPU time spent handling page faults and the average time 
spent per page fault. 

PC Loop Locks 
is the percentage of CPU time spent looping on the page table lock. and the 
average time spent per looplocking. This number will be nonzero only on a 
multiprocessor system. This number is also included in page fault time. 

PC Queue 
is the percentage of CPU time spent processing the core queue. and the average 
time spent per core queue processing. The core queue is used to prevent loop 
looks in page control on interrupt side. If an interrupt for a page I/O is 
received when the page table is locked. an entry is made into the core queue. 
When the page table is next unlocked. the core queue is processed. 

Seg Faults 
is the percentage of CPU time spent handling segment faults. and the average 
time spent per segment fault. These values do not include the time spent handling 
page faults that occurred during the segment fault handling. 

Bound Faults 
is the percentage of CPU time spent handling bound faults and the average time 
spent per bound fault. These values do not include time spent handling page 
faults that occurred during bound fault processing. 
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Interrupts 
is the percentage of CPU time spent handling interrupts, and the average time 
spen t per interrupt. 

Other Fault 
is the percentage of CPU time spent handling certain other faults. The fault 
processing time included is fault handling time that is not charged to the user 
process as virtual CPU time and that does not appear elsewhere in the 
total_time_meters output (i.e., it is not page fault, segment fault, or bound fault 
processing). The vast majority of the time included as Other Fault processing is 
related to the processing of connect faults and timer_runout faults. 

Getwork 
is the percentage of CPU time spent in the getwork function of traffic control, 
and the average time spent per pass through getwork. The getwork routine is used 
to select a process to run on a CPU and to switch address spaces to that process. 
This number is also included in other fault time. 

TC Loop Locks 
is the percentage of CPU time spent looping on a traffic control lock, and the 
average time spent per looplocking. The locks included in this category are the 
global traffic control lock and the individual Active Process Table Entry (APTE) 
locks. This time is nonzero only on a multiprocessor system. This number is also 
included in other fault time. 

Post Purging 
is the percentage of CPU time spent in post purging processes that have lost 
eligibility, and the average time spent per post purge. Post purging a process 
involves moving all of its per-process pages that are in main memory into the 
"most recently used" position in the core map and computing the working set of 
the process. This time is nonzero only if the "post_purge" tuning parameter is set 
to "on. U This number is also included in other fault time. 

MP Idle 
is the multiprogramming idle. This is the percentage of CPU time that is spent 
idling when processes are contending for eligibility, but not all contending 
processes are eligible. This occurs because some site-defined or system limit on 
eligibility has been reached--e.g., maximum number of eligible processes (tuning 
parameter "max_eligible"), maximum number of ring 0 stacks (tuning parameter 
"max_max_eligible"), per-work-class maximum number of eligible processes, working 
set limit, etc. MP idle is CPU time wasted in idling because the eligibility limits 
are set too low for the configuration, or because there is not enough memory in 
the configuration to hold the working sets of a larger number of eligible 
processes. 
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Work Class Idle 
is the percent of CPU time spent idling because the only processes that could 
have been run belonged to work classes that had used their maximum percentage 
of CPU time. Setting upper limits on work classes will cause the system to go 
idle rather than run processes in those work classes that have reached their 
maximum percent. This meter indicates the percent of CPU time wasted in idling 
because of the setting of these limits.-

Loading Idle 
is the percentage of CPU time that is spent idling when processes are contending 
for eligibility, not all contending processes can be made eligible, and some eligible 
processes are being loaded. Being loaded means wiring the two per-process pages 
that must be in main memory in order for a process to run--the first page of 
the descriptor segment (DSEG) and the first page of the process descriptor 
segment (PDS). 

NMP Idle 
Is the nonmultiprogramming idle--the percentage of system CPU time that is 
spent idling when all processes contending for eligibility are eligible. Time is 
charged to NMP idle under two different circumstances: 1) there are fewer 
processes contending for eligibility than there are processors in the configuration; 
2) there are fewer non-waiting processes than there are processors in the 
configuration (that is, most of the eligible processes are waiting for system events 
such as page faults), and no additional processes are contending for eligibility. 
Both of these circumstances are caused by light load; therefore NMP idle time. 
along with zero idle time. is subtracted from system CPU time to get system 
non-idle time. 

Zero Idle 
is the percentage of system CPU time that is spent idling when no processes are 
ready and contending for eligibility. 

Other Overhead 
is the percentage of system CPU time that is overhead but cannot be attributed 
to any of the above categories of overhead. This is almost entirely instrumentation 
artifact, due to a small but indeterminable amount of time between the occurrence 
of a fault or interrupt and the reading of the system clock (which begins the 
charging of time to some overhead function). Due to hardware features such as 
cache memory and associative memory, this time is not constant per fault, even 
though the same instruction sequence is executed each time. Other Overhead 
represents the effect of this nondeterminism. 

Virtual CPU Time 
is the precent of CPU time delivered to user processes as virtual CPU time. 
Virtual CPU time is time spent running user ring code (commands, application 
programs, etc.) or inner ring code in direct response to user ring requests (via 
gate calls). System virtual CPU time is total system CPU time less all system 
overhead and idle time. It is the sum of the virtual CPU time charged to all 
processes. One objective of tuning is to maximize virtual CPU time. 
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EXAMPLES 

The following is an example of the information printed when the total_time_meters 
command is invoked with no control argument. 

Total metering time 91 :33:53 

% %NI AVE 

Page faults 1.49 4.28 2301.466 
PC Loop Locks o. 14 0.41 3439.733 

PC Queue 0.17 0.49 306.381 
Seg Faults 0.84 2.40 9628.827 
Bound Faults 0.05 o. 14 15850.365 
Interrupts 2.66 7.61 1959.442 
Other Fault 3. 17 9.07 

Getwork 1.49 4.27 638.160 
TC Loop Locks 0.08 0.24 309.842 
Post Purging 0.09 0.25 790.584 

MP Idle 0.20 0.58 
Work Class Idle 0.09 0.26 
Loading Idle 0.02 0.05 
NMP Idle 36.36 
Zero Idle 28.72 
Other Overhead 0.10 0.29 
Virtual CPU Time 26. 13 74.84 

Name: traffic_control_meters, tcm 

SYNTAX AS A COMMAND 

tcrn {-control_args} 

FUNCTION 

prints out the values of various traffic control meters. 

CONTROL ARGUMENTS 

-counters. -ct 
prints out the number and frequency of certain paths through the traffic 
controller. 

-gen 
prints out general traffic control information. 
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-queue. -qu 
prints out certain resource usage as a function of depth in the eligible queue. 

-report_reset, -rr 
generates a full report and then performs the reset operation. 

-reset, -rs 
resets the metering interval for the invoking process so that the interval begins at 
the last call with -reset specified. If -reset has never been given in a process, it 
is equivalent to having been specified at system initialization time. 

ACCESS REQUIRED 

This command requires access to phcs_ or meterin~ate_. 

NOTES 

If the traffic_control_meters command is given with no control arguments, it prints a 
full report. 

The following meters reflect actIVIty of the traffic controller, and some constants used 
therein. They are printed if the -gen control argument is specified. 

A ve queue length 
is the average number of processes in the eligible and priority queues. This is the 
average number of ready, waiting, or running processes. 

A ve eligible 
is a recent average of the number of eligible processes. 

Response time 
is the average time between a process' receIVIng an interactive wakeup and the 
awarding of eligibility to the process. The response time seen by the user is 
larger than this meter. 

The following meters pertain to the number and frequency of certain paths through 
the traffic controller. They are printed if the -ct control argument is specified. 

Interactions 
is a count of, and the average time between, terminal interactions. 

Loadings 
is a count of, the average time between, and the number per interaction of 
process loadings. 

Blocks 
is a count of, and the average time between, calls to "block" to block some 
process. 
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Pauses 
is a count of the number of times processes were delayed in ring O. These pauses 
are due to suspected covert channel activity. Refer to "Segment State Change" 
under the output of the file_system_meters command. 

Wakeups 
is a count of, and the average time between, wakeup signals being sent. 

Schedulings 
is a count of, the average time between, and the number per interaction of trips 
through the scheduler /rescheduler function that caused priorities to be changed. 

Lost priority 
is the number of times the alarm clock went off indicating a pnonty process that 
had been running lost its eligibility because it had used up its eligible time; i.e., 
its eligible time exceeded the CPU quantum that the process remains in the queue. 
The process reenters the traffic controller to be rescheduled. 

Priority boosts 
is the number of times the alarm clock went off indicating a priority scheduling 
process on the ready list should be granted high priority; i.e., have its waiting 
time before rescheduling set to O. The process is then resorted into the ready list 
with its new, higher priority. 

Wait Page 
is a count of, the average time between, and the number per interaction of calls 
to force some process to a wait state in order to wait for page transfer. 

Wait PTL 
is a count of, the average time between, and the number per interaction of calls 
to force some process to a wait state in order to wait for the page table lock. 

Wait Other 
is a count of, the average time between, and the number per interaction of calls 
to force some process to a wait state in order to wait for events other than page 
control events. 

Total Waits 
is a count of. the average time between, and the number per interaction of calls 
to force some process to a wait state. 

Notify Page 
is the number of, and average time between. calls to notify processes waiting for 
page transfer events. 

Notify PTL 
is the number of. and average time between, calls to notify processes waiting for 
page table unlockings. 
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Notify Other 
is the number of, and average time between, calls to notify processes waiting for 
all other events. 

Total Notifies 
is the' number of, and the average time between, notify calls (i.e., returning a 
waiting process to the ready state). 

Get Processor 
is the number of, and average time between, calls to get_processor. Get_processor 
is called at notify time to find a CPU on which to run the notified process. An 
idle process or lower priority running process is preempted. 

Pre-empts 
is a count of, average time between, and the number per interaction of process 
preemptions and timer runout faults. 

Getwork 
is the number of, and average time between, calls to getwork. Getwork is the 
dispatcher portion of the scheduler; it finds a process to run on the executing 
CPU. 

Retry getwork 
is the number of. and average time between. retries of the getwork function. 

Extra notifies 
is the number of, and average time between. notify calls that found no process 
waiting on the notified event. 

Last EN event 
is the last notified event for which no process was waiting. 

Notify timeout 
is the number of times a notify was not received by a walt1ng process within 
notify_timeout_interval (a tuning parameter). This is printed only if the count is 
nonzero. 

Last NTO event 
is the last event on which a notify timeout occurred. 

The following meters pertain to the eligible queue. They are printed if the -qu 
control argument is specified. 

Depth 

%PF 

is the depth of the process within the eligible queue. A process deep in the 
eligible queue is run only if processes above it cannot run. 

is the percentage of page faults that occurred from processes at this depth. 
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TBPF 
is the average time between page faults at this depth. 

%GTW 
is the percentage of getwork calls being made when a member of this priority 
relinquishes control. 

TBS 
is the average time between getwork calls at this priority leve1. 

%CPU 
is the percentage of CPU time consumed by members of this priority. 

EXAMPLES 

The following is an example of the information printed when the traffic_control_meters 
command is invoked with no control arguments. (See Appendix A for a representation 
of the configuration deck used to create the system from which the metering samples 
were taken.) 

Total metering time 0: 15:34 

Ave queue length 17.13 
Ave eli 9 i b 1 e 12.14 
Response time 0.201 sec 

COUNTER TOTAL ATB 

Interactions 9044 0.103 
Loadings 15966 0.059 
Blocks 16221 0.058 
Pauses 2 467.187 
Wakeups 23147 0.040 
Schedulings 16432 0.057 
Lost priority ,.....,1. ..,..,r-

"j;)'t.;)/? 

Priority boosts 0 0.000 
I/O boosts 276 3.385 
Wait Page 105154 8.886 
Wait PTL 55014 16.984 
Wait Other 44769 20.871 
Total Waits 204937 4.559 
Notify Page 107309 8.707 
Notify PTL 55014 16.984 
Notify Other 43562 21.449 
Total Notifies 205885 4.538 
Get Processor 220207 4.243 
Pre-empts 92336 10.119 
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Getwork 311046 3.004 msec 
Retry getwork 8035 0.116 sec 
Extra notifies 5491 o. 170 sec 

Last EN event 144162154163 

DEPTH %PF TBPF %GTW TBS %CPU 

1 10.4 29.3 9·5 13.6 7.6 
2 10.7 .,~ f'I 8.6 12. 1 6. 1 'j."" 
3 10.3 25.5 8.3 13.5 6.S 
4 9.4 31.1 8.0 15.4 7·2 
5 8.9 35.2 7·9 16.8 7.8 
6 8.3 39.5 7.6 18.3 8. 1 
7 7.6 47.7 7.4 20.7 8.9 
8 34.2 56.6 42.7 19. 1 47.8 

Name: traffic_control_queue, tcq 

SYNTAX AS A COMMAND 

tcq {-control_arg} 

FUNCTION 

prints out the state of the traffic control queue at the time of the call. 

CONTROL ARGUMENTS 

-all 
print information about all processes. The default is to print information only for 
processes in ready queues. 

ACCESS REQUIRED 

This command requires access to phcs_ or meterin~ate_. 

NOTES 

The following items are printed out by the traffic_control_queue command. 

avq 
is the average number of processes in the eligible and priority queues. This is the 
average number of ready, waiting, or running processes. 
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elapsed time 
is the time since traffic_control_queue was last caned. This equals 0 if it is the 
first time the program was called for the given process. 

active last 15 sec. 
is the number of processes that changed state during the last 15 seconds. 

The following items are printed out for each user presently in the ready queue. 

flags 
are one-bit indicators in the active process table (APT) entry for the user. 

The following flags are printed: 

E process is eligible 
W Interprocess Communication (IPC) wakeup pending 
S stop pending 
P process being preempted 
L process is loaded 
o process has descriptor base register loaded 
H process is a hardcore process 
I process is an idle process 

The flags are preceded by a letter indicating the state of the process. The allowed 
states are: 

e empty or unused 
x running 
r ready 
w waiting 
b blocked 
s stopped 
p waiting for page table lock 

If the flag is followed by a parenthesized letter, 
processor on which that process must be run. 

the letter is I"""D1T 
v.lU tag of the 

dtu 

dpf 

is the incremental CPU time (in seconds) the process has used since the tcq 
command was last called. 

is the incremental number of page faults the process has taken since the tcq 
command was last called. 

temax 
is the value (in milliseconds) of temax of the process. Temax is the maximum 
amount of CPU time the process may use in the current eligibility quantum. 
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te 

ts 

ti 

tssc 

is the value (in milliseconds) of te of the process. Ie is the amount of CPU 
time used in the current eligibility quantum. 

is the "value (in milliseconds) of ts of the process. Ts is the amount of CPU time 
used since scheduling priority changed. 

is the value (in milliseconds) of ti of the process. Ti is the amount of CPU time 
used since the process interacted, or the tuning parameter timax, whichever is less. 

is the real time (in seconds) since the state change of the process. 

event 

d 

ws 

wc 

is the event for which the process is waiting. If this value is O. the process is 
not waiting. 

is the device identifier of the device contammg the page, if the process is waiting 
for a page. This is not currently used. 

is the modified value of the working set estimate being used for the process. 

is the number of the work class to which the process belongs. 

process 
is the name of the user who owns the process. 

wor kclass credi ts 
is the value (in milliseconds) of CPU time used by the workclass. 

EXAMPLES 

The following is an example of the information printed when the traffic_control_queue 
command is invoked with no control argument. (The last column, containing the 
Person_ids representing the process flag, has been omitted due to space limitations.) 

2-536 GB64-00 



traffic_control_queue 

avq = 19, elapsed time = 108 sec, 28 active last 15 sec. 
flags dtu dpf temax te ts t i tssc event d ws wc 
wWLE 4 760 2097 1273 0 0 0.032 63336 0 0 3 
xLED 3 555 1000 162 0 0 0.000 0 0 51 3 
wWLE 2 253 2097 543 0 0 0.107 10623 0 0 3 
xWLED 0 74 2097 106 0 0 0.004 0 0 0 1 
wLE 3 539 1000 30 0 0 0.027 61200 0 28 3 

REALTIME QUEUE: 

INTERACTIVE QUEUE: 
rW 1 129 1000 0 0 0 2. 137 o 0 27 3 
rW 3 670 1000 0 0 0 2.040 o 0 17 3 
rW 5 1093 1000 0 0 0 1 .645 o 0 30 1 
rW 2 303 1000 0 0 0 0.999 o 0 37 4 
rW 1 96 1000 0 0 0 0.948 o 0 28 1 
rW 13 2786 1000 0 0 0 0.920 o 0 75 3 
rW 2 503 1000 0 0 0 0.459 o 0 24 4 
rW 3 485 1000 0 0 0 0.444 o 0 26 1 

WORKCLASS 1 QUEUE: credits = 126 ms. 
r 15 2260 750 0 2263 3258 28.436 o 0 47 

WORKCLASS 2 QUEUE: credits = 143 ms. 
rW 1 189 750 0 911 0 33· 195 0 0 56 2 
r 10 1665 750 0 1503 1000 21 .679 0 0 44 2 

WORKCLASS 3 QUEUE: credits = 1618 ms. 
rW 5 694 750 0 0 1000 8.309 0 0 31 3 
r 4 433 750 0 3759 3260 35·030 0 0 42 3 
rW 8 1672 750 0 2257 8000 23.642 0 0 50 3 
rW 6 1311 750 0 753 8000 18.021 0 0 78 3 

WORKCLASS 4 QUEUE: credits = 152 ms. 
rW .,n., 

L:JL 750 0 1764 1082 33.277 0 0 15 4 
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Name: tty_dump 

SYNT AX AS A COMMAND 

FUNCTION 

displays on the user's terminal the contents of the ring zero data bases describing 
either the current state of selected communications channels managed by the Multics 
Communication System or the state of such channels at the time of a system crash. 

ARGUMENTS 

channel_name 
specifies the communications channels for which the state is to be displayed. The 
star convention is allowed (e.g., b.h202.**). This argument is incompatible with the 
-user control argument. 

CONTROL ARGUMENTS 

-ascii 
specifies that the contents ot butters are to be interpreted as ASCII characters in 
addition to being displayed as octal or hexadecimal values. 

-all, -a 
specifies that, for each channel selected by the above arguments, information is to 
be displayed from the data bases of the channel, its parent multiplexer, its 
grandparent multiplexer, etc., up to the top level multiplexer channel. For 
example. for b.h202.prtl, all information from the data bases of b.h202.prtl, 
b.h202, and b that is related to b.h202. prtl would be displayed. 

-brief, bf 
suppresses display of the buffer contents. Only the addresses, size, and flags for 
each buffer are displayed. 

-ebcdic8 
specifies that the contents of buffers are to be interpreted as EBCDIC (8-bit 
byte) characters in addition to being displayed as octal or hexadecimal values. 

-ebcdic9 
specifies that the contents of buffers are to be interpreted as EBCDIC (9-bit 
byte) characters, in addition to being displayed as octal or hexadecimal values. 

-erf N 
specifies that information about the channels is to be taken from the system 
dump associated with error report form (ERF) N located in the dumps search list. 
If this control argument is omitted, information about the currently running 
system is displayed. This control argument is incompatible with the -user control 
argument. 
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-hex8 
specifies that the contents of buffers are to be displayed as hexadecimal values. in 
addition to any character interpretation. Each 8-bit byte in a word is displayed 
(nine hexadecimal digits). 

-hex9 
specifies that the contents of buffers are to be displayed as hexadecimal values. in 
addition to any character interpretation. The low order 8 bits of each 9-bit byte 
in a word is displayed as two hexadecimal digits. 

-lcte 
specifies that the logical channel table entries (LTE) for the selected channels are 
to be displayed in addition to the other information normally displayed. If -all is 
specified. the LCTEs of all parent multiplexers are also displayed. 

-long. -lg 
specifies that the contents of any input and output buffers for the channels are 
to be displayed. This is the default. 

-octal 
specifies that the contents of buffers are to be displayed as octal values in 
addition to any character interpretation. Octal is the default numeric mode for 
buffer contents display. 

-subchan. -sbc 
specifies that information from the data base of the parent multiplexer related 
,..nhl tn th", c",l",,.t,,,n ,.h.,nn",lc 1C 1-,.. 'h", n1C'nl<:lu",n 
VJ.~J.J LrV &..J.J.'-" ~'-'J.'-"""'~ ...... .L.&.u.J.J.J.J."""'.,:, .l~ ,",v v'-' w.J..;JyJ.u.J~. 

-user STR 
specifies that the state of all communications channels attached by the specified 
user(s) is to be displayed. STR is a starn arne used to identify the users and is 
matched against the Person_id.Project_id of each logged in user. For example. 
"*Smith.M*" would match any user whose Person_id ends with "Smith" that is 
logged in on a project that starts with "M". This control argument is 
incompatible with the channel_name argument and the -erf control argument. 

ACCESS REQUIRED 

Use of the tty _dump command without the -erf control argument requires access to 
the gate phcs_. 

NOTES 

The description of the dump_segment command in the Multics Commands and 
Active Functions manual, Order No. AG92, provides detailed information on the 
various buffer display formats. 

The default mode for buffer displays is to display their contents as octal values 
without any character interpretation. 

2-539 GB64-00 



tty_dump tty_lines 

There are two sets of conflicting control arguments in tty _dump: three with which to 
specify the base of numeric display (-octaL -hex8, and -hex9), and three with which 
to specify character code interpretation (-ascii, -ebcdic8, and -ebcdic9). If conflicting 
control arguments are given on the command line, the last one specified will be used. 

EXAMPLES 

The command line: 

tty_dump b.h202.** -all 

displays the state of multiplexer b.h202 and its subchannels. Displayed information 
includes the WTCBs/TCBs of the subchannels, multiplexer-specific data for the 
subchannels, global data for the multiplexer, and the PCB of the multiplexer'S physical 
FNP channel. 

By comparison. the command line: 

tty_dump b.h202 -all 

displays only global multiplexer data and the PCB. 

Name: tty _lines 

SYNTAX AS A COMMAND 

tty_l i nes {arg} 

FUNCTION 

prints information about communications channels defined in the channel definition 
table (COT). An optional argument can be used to print information about a subset 
of channels. 

ARGUMENTS 

id STR 

dIN 

prints information about channels on which the terminal most recently dialed up 
has an identification code specified by STR. The string STR is four characters 
long. 

prints information about each channel that has been dialed up N times or more. 
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d=N 

stN 

acN 

sIN 

prints information about each channel that has been dialed up exactly N times. 

prints information about each channel whose current state code is N (see "Notes" 
below). 

prints information about each channel whose activity code is N (see "Notes" 
belowt 

prints information about the Nth entry in the CDT. 

-type STR 
prints information about each channel on which the most recently dialed terminal 
was of the terminal type specified by STR. 

NOTES 

If the tty_lines command is given with no argument. it prints information about .all 
channels in the CDT. For each channel, a line is printed in the following format: 

NAME TYPE o S W A BAUD Person id Project_id (10) C 

is the channel name, e.g., a.l006. 

TYPE 

D 

s 

w 

is the terminal type that has most recently dialed the channel, or NU if the 
channel has not been used. 

is the number of times the channel has been dialed up. 

is the current state of the channel. It may have one of the following values: 

1 hung up 
2 1 istening (ready for dialup) 
5 dialed 

is an internal variable indicating what the answering service expects to happen 
next to the channel. 
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A 
is the activity code for the channel. It may have one of the following values: 

1 hung up 
2 listening (ready for dialup) 
3 dialed up but not logged in 
4 user is logged in but process not yet created 
5 user process has channel 
6 auto caii line is in process of dial ing out 
7 auto=call 1 ine is in use (dial complete) 

BAUD 
is the baud rate of the channel 

Person_id 
is the Person_id of the current user of the channel. If A is not 4 or 5, this 
field is omitted. 

Project_id 
is the Project_id of the current user of the channel. If A is not 4 or 5, this 
field is omitted. 

iD 
is the identification of the terminal currently using the channel. If S is not 5, 
this field is omitted. 

e 
is the comment field from the eDT entry. 

Name: tune_disk 

SYNTAX AS A COMMAND 

tune_disk DRIVE_NAME 10_TYPE -load N -response N 
or 
tune_disk reset_max 
or 
tune_disk reset_sys 
or 
tune disk stagnate N 
or 
tune_disk system 10_TYPE {-max n} {-map 10_TYPE} 
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FUNCTION 

al ters disk tuning parameters. A description of disk tuning techniques can be found in 
the Multics System Maintenance Procedures manual, Order No. AM81. 

ARGUMENTS 

DRIVE_NAME 
is the name of the disk drive to be tuned. (For example dska_05). 

10_TYPE 
identifies one of the I/O types tunable by tune_disk, where 10_TYPE can be one 
of the following: 

page_read 
page_write 
vtoce_read 
vtoce_write 
test read 
test write 

reset_max 
requests that all queue maximum depth meters be reset in the disk_seg database. 
The time and date at which the meters were last reset is also maintained in the 
database. This argument is useful to permit anew/lower max depth to be seen 
after altering tuning parameters, or after an Allocation Lock has occurred. 

reset_sys 
requests that all system depth counters be reset to 0. This is useful after altering 
system depth counter mapping. If counter mapping has been changed while 
requests were in the queue, the counter which had been used may be left 
artificially high. Resetting back to ° lets the system correct the value. 

stagnate N 
specifies a change of the system wide stagnation time period to the specified 
number of seconds. Tune_disk sets a maximum stagnation time period of 6 
minutes. 

system 
indicates modification of a system-wide optimization factor" The maximum depth 
and/or mapping for the specified io_type will be latered. If neither a maximum 
depth value, nor a mapping is altered an error message is issued. 
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CONTROL ARGUMENTS 

-load N, -ld N 
defines the optImIzation maximum queue loadpoint for the specified drive. The 
value N is stated in terms of queue elements. For blocking I/O, this value would 
typically reflect a point which preserves sufficient multiprogramming. For 
non-blocking I/O, this would typically reflect a point before resource saturation 
would occur and cause the I/O type to become blocking. The -load value is one 
of the two points (along with -response) that define the optimization line. If 
-load 1 is specified, the initial response value is the optimizing multiplier and no 
load optimization is performed. 

-map 10_TYPE 
specifies that the current depth counting for the specified system-wide optimization 
entry should be done using the counter for io_type. For example: 

tune_disk system PageRead -map PageWrite 

Would have the depth counter for PageWrite used to accumulate the number of 
PageRead IO's currently outstanding. 

-max N 
indicates that the maximum depth for the specified system-wide optimization entry 
shouid be set to n. If this depth is reached u'1en full optimization of this 10 
type will be done system wide for all drives. 

-response N, -rsp N 
defines the optimization maximum response value. This value is the multiplier to 
be used for an 10_TYPE queue load of a single request. 

ACCESS REQUIRED 

This command requires access to the hphcs_ gate. 

NOTES 

Refer to the Multics System Maintenance Procedures manual, Order No. AM81 for 
a description of disk tuning techniques. 
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SYNTAX AS A COMMAND 

twc -work_ciass N -control_args 

FUNCTION 

sets or changes the scheduling parameters for a single work class. 

ARGUMENTS 

-work_class N, -wc N 
specifies the work class for which scheduling parameters are to be set 

CONTROL ARGUMENTS 
are the parameters to be set, and can be chosen from the following (at least one 
must be specified): 

-governed STR, -gv STR 
controls the limitation of CPU resources to the work class. STR can be "off," in 
which case there is no limitation for the work class; or STR can be a number 
between one and lOOt which represents a percentage of total system CPU time. In 
this case, the work class is limited to the specified percentage of total system 
CPU time. 

-int_response N, -ir N 
is the desired response time, i..~ decimal seconds, after an interaction. 

-int_quantum N, -iq N 
is the quantum (time slice), in decimal seconds. given after an interaction. 

-int_queue STR 
controls the use of the interactive scheduler queue by users in the work class. 
STR can be "on", in which case users in the work class who have interacted 
recently are given priority over users in aU work classes who have not interacted 
recently. STR can also be "off", in which case users in the work class who have 
interacted recently do not receive priority. The default is "off" for governed 
work classes and "on" for all other work classes. 

-response N, -r N 
is the time •. in decimal secondsy between successive quanta. 

-quantum N, -q N 
is the quantum, in decimal seconds, given when an interaction has not just 
occurred. 

-pin_weight N, -pw N 
sets the pin weight of the work class to N. The default is 3 for the Initializer, 
and 0 for all other work classes. 
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-post_purge STR. -pp STR 
controls post purging of processes in the work class, where STR can be "on" or 
"off." If on, processes are post purged if post purging is enabled for the system; 
if off. processes are not post purged. 

-realtime STR, -realt STR 
places the work class in realtime mode if STR is "on"; removes the work class 
from realtime mode if STR is "off." 

-wc_max_eligible N 
applies eligibility constraints to processes in the work class, where N is an integer. 
If N is nonzero, no more than N processes are eligible at one time; if N is zero, 
only system-wide eligibility constraints are applied. 

ACCESS REQUIRED 

You need access to hphcs_. 

NOTES 

If the system scheduler is in percent mode, and the specified work class is not in 
realtime mode, the values of int_response, int_quantum, response, quantum, and 
wc_max_eligible have no effect on the system's operation. 

If the system scheduler is in deadline mode, or the specified work class is in realtime 
mode, the values of governed have no effect on the system's operation. 

This command is useful for setting scheduler parameters on a temporary basis. 
Parameters set by it are overridden by the values in the master group table (MGT) at 
shift change time, if a new MGT is installed, or if the operator issues the command 
line "maxu auto. ,t 

SYNTAX AS A COMMAND 

FUNCTION 

unlocks (enables) input to the maintenance channel adapter (MeA) specified by the 
argument 
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ARGUMENTS 

mea_number 
is the decimal number of the MeA to be unlocked. 

Name: unwire_pages 

SYNTAX AS A COMMAND 

FUNCTION 

reverses the effect of the wire_pages command. All pages that were wired are unwired 
(i.e., no longer guaranteed to remain in main memory). 

ARGUMENTS 

path 
is the pathname of the segment whose pages are to be unwired. 
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SYNTAX AS A COMMAND 

FUNCTION 

is called by biller.ec at the end of a billing period. For each requisition in the 
reqfile, the up_ctr command adds "charges this month" to "charges this requisition"·· 
and resets "charges this month" to zero. It prints one number, the total of all 
"charges this month" fields. 

SYNTAX AS A COMMAND 

update_mail_table_entry name {address} {-control_args} 

FUNCTION 

modifies an entry in the mail table. 

ARGUMENTS 

name 
specifies the name of the mail table entry which is to be updated. The name 
must be enclosed in quotation marks if it contains blank spaces. If the name is 
an alias, the associated normal entry is updated. 

address 
is a destination specifier. that is. a mailing addres.s in the form usP--d by the 
-mailbox or -user control arguments (see below). If this is given, it becomes the 
new mail address of the entry. 

CONTROL ARGUMENTS 

-acs_path path 
specifies the Access ContrOl ~egment (ACS) wnIcn controls who may update the 
entry's mail address. rw access to the ACS indicates that a user may update the 
entry. If path is the null string there will be no ACS, and only system 
administrators (anyone with access to mail_table_priv -> may update the entry. 

-alias name 
specifies an alternate name for the entry. If this is specified multiple times, each 
alias is added. 
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-delete_alias name 
causes the specified alternate name to be removed from the entry. In order to 
maintain consistency with the person name table (PNT). this alias may not be the 
user's login alias. 

-log path 
specifies the pathname of a logbox and is equivalent to: 

-mai lbox >udd>Project_id>Person_id>Person_id.sv.mbx 

If this used. the pathname specified becomes the new mail address of the entry. 

-mailbox path. -mbx path 
specifies the pathname of a mailbox. The suffix "mbx" is added if necessary. If 
this is used. the pathname specified becomes the new mail address of the entry. 

-mailins-list path. -mls path 
specifies the name of a mailing list. The suffix "mls" is added if necessary. The 
archive component pathname convention is accepted. If this control argument is 
used, the pathname specified becomes the new mail address of the entry. 

-meeting path, -mtg path 
specifies the pathname of a Forum meeting. The suffix "control" is added if 
necessary. If this is used, the path name specified becomes the new mail address 
of the entry. 

-save path, -sv path 
specifies the pathname of a savebox. The suffix "sv.mbx" is added if necessary. 
If this is used, the pathname specified becomes the new mail address of the 
entry. 

SIR -at FSystem {-via RelayN ... -via Relayl} 
specifies an address on another computer system. STR identifies the user (or 
group of users) to receive the message and is not interpreted in any way by the 
local system. FSystem is the name of the foreign system where the address is 
located. If the optional -via control arguments are not present. FSystem must be 
one of the names of a foreign system in the local system's network info"rmation 
table (NIT). If, however, the -via control arguments are specified. the foreign 
system name does not need to be known to the local system. 

If the -via control arguments are specified, they identify an explicit route to be 
used to reach the foreign system. In this case, Relay! must be one of the names 
of a foreign system in the local system's NIT. Mail destined for this foreign 
address is forwarded to the system identified as Relay!. From there it is 
forwarded to the system identified as Relay2. etc. untii it reaches ihe sysiem 
identified as RelayN. where it is delivered to the system on which the foreign 
address actually resides. When the NIT is queried for either FSystem or Relayl. 
the query is performed in a case insensitive manner. 
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-user Person_id.Project_id 
specifies the given user's default mailbox under the specified project. This control 
argument is equivalent to: 

-mailbox >udd>Project_id>Person_id>Person_id.rnbx 

If this is used, the pathname indicated becomes the new mail address of the 
entry. 

ACCESS REQUIRED 

The user must have e access to the gate mail_table_priv_. 

EXAMPLES 

The command line 

update_rna i 1_ tab 1 e_entry "John Jones 'l -a 1 i as JJ 

adds the name JJ to the en try John Jones. 

The command line 

update_rnail_table_entry "John Jones" JJones.Sales 

changes the mailing address asociated with John Jones to JJones.Sales. 

SYNTAX AS A COMMAND 

FUNCTION 

prints out a report of system usage and revenue broken down by groups of users. 
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The following lines must be added to master.ec and biller.ec before this command can 
be invoked. To master.ec add: 

file_output usage_and_revenue.report 
usage_and_revenue usage_and_revenue.control today.use_totals 

yesterday.use_totals 
console_output 

To biller.ec add: 

file_output monthly_usage_and_revenue.report 
usage_and_revenue usage_and_revenue.control today.use_totals 
console_output 

ARGUMENTS 

control 
is the pathname of an ASCII file that defines the groups of users for the report. 

data 
is the pathname of a copy of the system use_totals month-to-date statistical data 
base. 

old_data 
is the pathname of an earlier copy of the system use_totals month-to-date 
statistical data base. 

NOTES 

If both the data and old_data arguments are given, a daily report is produced showing 
the incremental system usage between the time old_data was created and the time data 
was created. If only the data argument is given, a monthly report is produced 
showing the month-to-date usage at the time data was created. 

The control file may specify up to nine groups of users to be shown in the report. 
Each line of the control file specifies one group; each group consists of one or more 
of the usage bins from the use_totals data base. The format of a control file line is: 

Group title:userl,user2, ... ,userN 

Lines beginning with an asterisk (*) are ignored. The groups appear in the report in 
the same order in which they appear in the control file. 

where: 

group title 
is the title used to identify the group in the report. The maximum length is 24 
(spaces are allowed, see "Example" below). 
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useri 
are the names of the usage bins in the use_totals data base that are to be 
included in this group. These are the names specified in the control file for 
reset_use_totals. If useri is enclosed in quotes, it specifies a group that is already 
defined in the control file and all the bins that go into that group also go into 
this group. (See "Example" below.) 

EXAMPLES 

If use_totals has bins labeled "Staff," "Users," and "Other," the control file: 

Staff Use:Staff 
Non-Staff Use:Users,Other 
Tota 1 : "Staff Use", "Non-Staff Use ll 

results in a report with three groups, one contammg one usage bin (Staff), one 
containing two usage bins (Users+Other). and one containing three usage bins 
(S taf f + U sers+Other). 

A facility is provided to add notes or messages to the report. If a segment named 
usage_and_revenue_footnote exists in the caller's working directory, its contents are 
printed at the end of the report. 

Name: usage=total 

SYNTAX AS A COMMAND 

usage_total sat_path pdt_dir projfile use totals 

FUNCTION 

scans all PDTs and places month-to-date system usage figures m a statistical data base. 

ARGUMENTS 

pdt_dir 
is the pathname of the directory in which the PDTs are located. 

projfile 
is the pathname of the project file. 

sat_pat 
is the pathname of the SAT. 

use_totals 
is the pathname of the statistics data segment. 
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NOTES 

This command is executed by the crank (in master.ec). The use_totals segment is 
today. use_totals, which is subsequently used as input to the system_daily _report 
program. 

SYNTAX AS A COMMAND 

FUNCTION 

provides information about the utilization of volume table of contents (VTOC) buffers. 

CONTROL ARGUMENTS 

-report_reset, -rr 
generates a full report and then performs the reset operation. 

-reset, -rs 
resets the metering interval for the invoking process so that the interval begins at 
the last caB with -reset specified. If -reset has never been given in a process, it 
is equivalent to having been specified at system initialization time. 

ACCESS RQUIRED 

This command requires access to phcs_ or meterinuate_. 

NOTES 

If the vtoc_buffer meters command is given with no control argument, it prints a full 
report. 

The following are brief descriptions of the metering variables printed out by the 
vtoc_buffer_meters command. 

The first section of the output (labeled "Routine") displays the number of calls to 
VTOC buffer management routines. In each of these, the data is presented as number 
of calls and as average time between calls (ATB). The routines included are the 
following: 

get_vtoce 
called to read a VTOC entry, waltmg for the I/O if the desired VTOCE entry is 
not already in a VTOC buffer. 
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put_vtoce 
called to write a VTOe entry without waiting for the I/O to complete. 

alloc_and_put_ vtoce 
called to obtain a free VTDe entry, read the VTOe entry, and write it back to 
disk. 

free_vtoce 
called to return a VTOe entry to the free pool after nulling it and writing the 
nUlled, entry to disk. 

await_ vtoce 
called to await the completion of a VTOe write I/O generated by a previous call 
(e.g., to put_ vtoce). 

GET_BUFFERS 
an internal routine to obtain a VTOe buffer for a specified VTOe entry. It first 
checks whether a buffer is already assigned to, the VTOe entry (if so, this is 
considered a "Hit"). If a buffer is not assigned, the routine selects one for the 
VTOC entry. 

WAIT 
an internal procedure to wait for completion of all I/Os for a given VTOe 
buffer. uTe Waits" are the number of times it was necessary to relinquish the 
epu to wait for I/O completion. 

The next section of the output (labeled "Buffer Allocation") displays data on the 
performance of the buffer selection algorithm (the routine GET_BUFFERS). 

Steps 
is the number of times a buffer was examined by the selection algorithm. 

Skips 
is the number 01 urnes a buffer was skipped by the selection algorithm. This is 
refined by the reason for the skip, as follows: 

os - an I/O was in progress for the buffer. 

hot - the buffer contained a VTOe entry that could not be written to disk 
because of irrecoverable write errors. 

wait - some process was waiting for completion of I/O activity to this buffer. 

The last section of the output (labelled "Disk I/Os") lists the number of disk reads 
and writes to the VTDe. 
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EXAMPLES 

The following is an example of the information printed when the vtoc_buffer_meters 
command is invoked with no control argument: (See Appendix A for a representation 
of the configuration deck used to create the system from which the metering sample 
was taken.) 

Total metering time: 

Routine 

get_vtoce 
put_vtoce 
a110c_and_put_vtoce 
free_vtoce 
await vtoce 
GET_BUFFERS 

WAIT 

Buffer Al location 

Steps 
Skips 

os 
hot 
wait 

Disk I/Os 

Reads 
Writes 

0: 15:35 

# ca 11 s ATB (sec) 

7367 
o 

732 
642 
805 

17187 

6291 

# ATB (sec) 

10106 
2739 
2516 

0 
223 

# ATB (sec) 

5218 
4601 

2-554 

o. 13 
0.00 
1.28 
1.46 
1. 16 
0.05 9820 Hits 

( 57. 1% of ca 11 s) 
0.15 6291 TC Waits 

(100.0% of calls) 

0.09 
0.34 27.1% of steps 
0·37 91 .9% of skips 
0.00 0.0% of skips 
4. 19 8.1% of skips 

o. 18 
0.20 
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Name: vtoc_pathname 

SYNTAX AS A COMMAND 

vtoc_pathname vol name vtocx {-control_arg} 

vtoc_pathname pvtx vtocx {-control_arg} 

FUNCTION 

determines the pathname of a segment from the location of its VTOC entry (VTOCE). 
Specify the location of the VTOCE by giving its volume name (or physical volume 
table index. if known) and an index into the VTOC of that volume. 

ARGUMENTS 

volname 

pvtx 

is the physical volume name of the volume on which the VTOCE resides. This 
volume must be mounted and must be part of a mounted logical volume. 

is the physical volume table index of the volume on which the VTOCE resides, if 
known. is the VTOC index of the VTOCE. You must give it in octal. 

vtocx 
is the VTOC index of the VTOCE. You must give it in octal. 

CONTROL ARGUMENTS 

-brief. -bf 
suppresses the printing of an error message when the VTOCE is free. 

ACCESS REQUIRED 

You need access to the phcs_ gate, since it must copy directories. 

NOTES 

Your process must have status access to each of the containing directories of the 
segment The command supplies "-NO-ACCESS-" as the entryname at the level at 
which further access is necessary. if needed; it gives "-NOT -LISTED-" as the 
entryname at that level if one of the containing directories specified in the VTOCE 
does not exist in its containing directory; and it provides "-1111-" as the entryname at 
any level below that at which either of these problems occurs. 
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vtocx_ to_record wire_pages 
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SYNTAX AS A COMMAND 

FUNCTION 

converts an octal VTOCE to index a Multics record number and sector offset. 

ARGUMENTS 

vtoc_index 
is the octal VTOCE index. 

device_name 
is a valid device name (e.g., "m400", "m451"). 

Name: wire_pages 

SYNTAX AS A COMMAND 

FUNCTION 

wires all, or selected, pages of a segment into main memory. Such pages are not 
subject to removal by the page replacement algorithm. Wired pages remain in memory 
until shutdown, or until unwired (see the unwire_pages command). 

ARGUMENTS 

path 
is the pathname of the segment to be wired. Supervisor segments cannot be wired 
by this command. 

first_page 
specifies the page num ber of the first page to be wired. The first page of a 
segment is page zero. If you give first_page, give n_pages. If first_page ends 
with a decimal point, it is treated as a decimal number; otherwise it is treated as 
an octal number. (Default: to wire all pages) 

n._pages 
specifies the number of pages to be wired. If n_pages ends with a decimal point, 
it is treated as a decimal number; otherwise it is treated as an octal number. 
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CONTROL ARGUMENTS 

-text 
to specify that path is an object segment and that only the text section should be 
wired. The default is to wire the whole segment. 

ACCESS REQUIRED 

Use of this command requires re access to the hphcs_ gate. 

SYNTAX AS A COMMAND 

wcm {-control_arg} 

FUNCTION 

prints certain information from the tc_data segment about each work class currently 
defined. 

CONTROL ARGUMENTS 

-report_reset, -rr 
generates a full report and then performs the reset operation. 

-reset. -rs 
resets the metering interval for the invoking process so that the interval begins at 
the last call with -reset specified. If -reset has never been given in a process, it 
is equivalent to having been specified at system initialization time. 

ACCESS REQUIRED 

This command requires access to phcs_ or meterinuate_. Additionally, in order for 
the command to print the names of the work classes, access to both the Master 
Group Table (MGT) and the answer table is required. These tables are located in the 
directory >system_control_l. 

NOTES 

If the work_class meters command is given with no control argument, it prints a full 
report. 

When the scheduler is operating in percent mode, percentages are computed against 
two different base CPU quantities. It is necessary to understand the differences 
between these quantities in order to interpret the output of work_class_meters. 
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One base quantity is the total system CPU time. This is simply the total realtime all 
CPUs have been active doing anything (including running an idle process). In any 
interval of time when there was no reconfiguration of CPUs, the total system CPU 
time is the product of the length of the interval and the number of CPUs. Another 
base quantity is nonidle CPU time. This is the total CPU time expended by all CPUs 
except when running an idle process. I t is given by the total system CPU time minus 
the sum of all idle time reported by total_time_meters (MP Idle, Non-MP Idle, and 
Zero Idle). 

When the scheduler is operatlng in percent mode, it distributes CPU resources among 
contending work classes according to their guaranteed percentages. These percentages 
are percentages of total non idle CPU time. So, if there are two work classes, each 
with a guarantee of 50 percent, and the system is 50 percent idle, each work class 
gets 25 percent of total system CPU time (assuming that there is enough demand for 
this to be possible). In this example, each work class is getting 50 percent of the 
nonidle CPU time, but only 25 percent of the total system CPU time. Another way 
of viewing this is that the guaranteed percentages define a relationship among work 
classes according to the ratio of percentages. That is, a work class with a guaranteed 
percentage of 10 percent gets about half as much CPU time as a work class with a 
guaranteed percentage of 20 percent, assuming sufficient demand by both. Further, this 
ratio is independent of the system load. 

The system administrator can limit the CPU resources consumed by a work class to a 
fixed percentage of the total system CPU time. The scheduler enforces this limitation, 
even at the expense of going idle. That is, a work class with a maximum percentage 
of 10 percent gets no more than 10 percent of the total CPU time in any interval, 
regardless of load. Excess CPU time is distributed among work classes with no 
maximum percentage, according to their guaranteed percentages. If this cannot be 
done, the excess CPU time becomes idle time. 

At any time one or more work classes may be a realtime work class with specified 
response time and quanta. A process in such a work class is low priority until its 
deadline arrives, at which time it is made eligible regardless of any other constraints. 
The remainder of the work classes are scheduled either by percentage of CPU time 
(percentage mode) or by soft deadlines (deadline mode). 

The following parameters are always displayed for each work class. 

WC 
is the number of the work class. 

%GUAR 
is the percentage of nonidle CPU time guaranteed to the work class if the 
scheduler is being operated in percent mode and if there is sufficient demand by 
the work class for this to be possible. 

%MAX 
is the maximum percentage of total CPU time allowed by the system administrator 
to be consumed by this work class. This field is blank if the work class has no 
limitation on CPU consumption. 
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%TCPU 
is the percentage of total CPU time actually received by this work class in the 
metering interval. 

V /ELIG 
is the average amount of CPU time used per eligibility quantum. 

PW 
is the pin weight, or number of free laps for pages brought into memory. 

The following parameters are always displayed for realtime work classes, and are 
displayed for other work classes only if the scheduler is operating in deadline mode. 

IRESP 
is the response time (in seconds) specified for the work class after an interaction. 

IQUANT 
is the initial quantum (in seconds) for the work class after an interaction. 

RESP 
is the specified delay (in seconds) between subsequent quanta. 

QUANT 
is the value (in seconds) of subsequent quanta. 

The following parameters are displayed when the scheduler is operating in either 
deadline or percentage mode. 

p 

M 

R2 

I 

if printed, members of the work class are post purged. 

is the max_eligible limit per work class. A zero means the work class has no 
particular limit. 

if printed, the members of the work class are scheduled in realtime mode. They 
are made eligible at or before their deadlines. 

if printed, members of the work class are given scheduler priority after 
in teractions. 

LeG 
are the load control groups that are placed in the work class. If the LCG name 
is parenthesized. only the absentee processes in the LCG are placed in the work 
class. ' 
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EXAMPLES 

The following is an example of the information printed when the work_class_meters 
command is invoked with no control argument. The scheduler is operating in 
percentage mode. (See Appendix A for a representation of the configuration deck used 
to create the system from which the metering sample was taken.) 

Total metering time 0: 15:35 

WC %GUAR %MAX %TCP V/ELIG PW IRESP IQUANT RESP QUANT P M R LCG 

o 
1 
2 

3 

4 
5 
6 

7 
8 
9 

10 
1 1 

7. 
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TCPU percents (%GUAR) control non-realtime work classes. 
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wri te _ billing_summary 

SYNTAX AS A COMMAND 

FUNCTION 

produces a bill for each external account number. Each bill contains one line for each 
Multics account. 

ARGUMENTS 

mm 
is a two-digit month designation. 

yy 
are the last two digits of the year. 

NOTES 

The input to this program is the reqfile segment in the working directory. 

The output is on the switches named bill and mailin~copy, which must have been 
previously attached. 

This command is used by billeLec to create the bill and mailinLcopy segments. The 
two segments differ in that mailing_copy has a page containing the mailing address of 
the intended recipient of the bill. 

The operation of this command depends on the proper attachment of the I/O switches 
(by biller.ec). 

SYNTAX AS A COMMAND 

write_bill inQ_summary mm yy 

FUNCTION 

this program is used to produce a one-line-per-account summary of the billing for 
external accounts. 
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wri te_billinLsummary 

ARGUMENTS 

mm 
is a two-digit month. 

yy 
is a two-digit year. 

NOTES 

Input to the program is the reqfile segment in the working directory. 

Output is on the sumry I/O switch, which must have been previously attached. 

This command is used by biller.ec to create the msum segment. 

Name: write_notify _test 

SYNTAX 

FUNCTION 

test the ability of the DPS 8 CPU and SCU interface to selectively clear CACHE 
when another active unit writes into main memory. 

ARGUMENTS 

cpu_str 
this is a character string of CPUs to use for testing. At least two CPUs are 
required, and one must be a DPS 8. The default is to select all the DPS 8 CPUs 
on the system. If only one DPS 8 CPU is found online, a L68 is used as the 
second processor. If there is only one CPU on the system or there are no DPS 8 
CPUs, the test will not run. 

CONTROL ARGUMENTS 

-brief -bf 
displays the brief form of errors and meters. This control argument is the 
default 

-deactivation_count -dc N 
deactivates the data segment N times. This deactivation changes the location of 
the test page in main memory. The default is 1% of the total online pages. 
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-loop_count -1c N 
loops N times before deactivating the segment. The default is 10. 

-long -lg 
displays the long form of errors and meters. 

-meter 
displays the memory utilization percentages. If the -long control argument has 
been given, the actual pages and address lines are displayed. 

-word_increment, -wi N 
uses N as the word increment for the test page. N is a decimal number greater 
than 0 and less than 1023. The default is 52. 

-work_class 
runs the test in N work class. N is a decimal number from 0 to the highest 
work class number (16 max). The default is to run in the highest numbered 
realtime work class. Exiting from the test causes the work class to revert back to 
the original work class. 

ACCESS REQUIRED 

This command requires phcs_ and hphcs_ access. 

NOTES 

When invoked as an active function. write_notify _test returns the results of the test 
If no errors are found, the return string is the word "passed". If the test detects 
errors, the first word of the return string is "failed". It is followed by the failing 
unit or units: 

failed CPU A 

or 

This test assumes that a write notify problem is address line dependent rather than 
memory dependent. Not all addresses or memory addresses are checked. The defaults 
listed cause a random selection of address lines. The use of the -meter and -long 
control arguments display the address lines (0 through 13) used for the test page. The 
-word_increment control argument controls the address lines 14 through 23. 

The test consists of three embedded loops. The outermost loop is controlled by the 
number of CPUs selected. The CPUs selected are divided into pairs and each pair is 
iterated through the next two sub-loops. For example: CPUs a, b, c, and d have been 
selected. The first pair is ab, the next is bc, and the last is cd. This aids in 
diagnostics. 
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The -deactivation_count control argument controls the second loop, the deactivation 
loop. This loop deactivates the test page in main memory, enabling the system to 
assign a new page address for testing. 

The -loop_count control argument controls the inner most loop, the read_write loop. 
The first CPU in the pair writes the test page and the second CPU reads the test 
page. Next, the second CPU in the pair writes the test page and the first CPU reads 
the test page. Meters are displayed for each pair of CPUs. 

SYNTAX AS A COMMAND 

FUNCTION 

produces one or more pages for each project, giving the usage for the month for all 
users. 

ARGUMENTS 

sat_path 
is the pathname of a copy of the SAT. This data base contains a list indicating 
the valid projects and the projects deleted during the month. 

pdt_dir 
is the pathname of the directory where the copies of the PDTs are found. These 
segments contain per-user virtual CPU, memory units, and terminal usage for each 
project. 

reqfile 
is the pathname of the reqfile segment. This segment contains per-account 
requisi tion information. 

projfile 
is the pathname of the projfile segment. This segment contains per-project 
inf orma tion. 

miscfile 
is the pathname of the miscfile segment. This segment contains miscellaneous 
charges and detailed information for the month for each project. 
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wri te _ user_usage _report 

NOTES 

The command writes its output on four switches, named: lon~bill, mailing_copy, 
short_bill, and both_bills. These switches must have been previously attached (all I/O 
attachments are the responsibility of the caller). Output intended for both the long 
and short versions of the bill is written on the both_bills switch. The long version of 
the bill is written on the long_bill switch. This version has from one to four sections 
per project to include: 

summary of total charges (one line per user) 
summary of interactive charges (one 1 ine per shift per user) 
summary of interactive charges (one line per queue per user) 
summary of I/O daemon charges (one 1 ine per queue per user) 

The mailing copy version of the bill (written on the mailin~copy switch) includes all 
of the above, plus the following: 

1. Page containing the mailing address of the intended recipient precedes the section 
for each project. 

2. Current billing rates at the site are printed at the end of the total-charge 
summary. 

3. Contents of the billin~footnote segment (if it exists) are printed in the 
total-charge summary, after the billing rates. The billing_footnote segment 
contains announcement material for all project supervisors. 

The short version of the bill (written on the short_bill switch) consists of the 
per-project total-charge summary followed by a grand total page. 

If a user entry appears in a PDT for which there is no reqfile or projfile entry, the 
command types out an error message and aborts. 

If the calculated total dollar figure for an account (the sum of the user dollar figures 
in the PDT entries) does not match the totai doUar figure kept in the reqfile, an 
error message is printed giving both totals, and the command continues using the total 
dollar figure from reqfile. 

It should be noted that, since the charges for each user are computed and stored as 
floating-point binary numbers, some rounding occurs during the conversion of each 
user's usage figures to dollars and cents for printing. Thus, discrepancies occur 
between the sum of the printed user usage figures and the total usage figure for the 
account The total figure is the one that is billed. 

This command is used by biller.ee to create the lon~bill, short_bill, and mailin~copy 
segments. 

The operation of this command depends on the proper attachment of the I/O switches 
(by biller.ee). 
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