






















































































































SAT 
attributes: primary_line, guaranteed_login, anonymous, nopreempt, 

dialok, multip, bumping, brief, vinitproc, vhomedir, 
nostartup, daemon, igroup, save_pdir, disconnect_ok; 

ring: 1,5 
ali as: m 
default group: SysProg 
authorized groups: *,Admin 

2880 max grace: 
audit flags: seg_init, dir_init, mc_seg_init, no_access, 

acv_mode, acv_ring, no_wakeup, sys_priv 
system low: system_high 

ipr_fault, 

authorization: 
days to cutoff: 
percent balance: 
dollars to cutoff: 

5143 -
100% 
$ 0.00 

The following example illustrates the output of the das command without the -long 
argument 

das Multics.pdt 

Projectid: 
charge this month: 
charge this req: 
req amount: 
cutoff date: 
disk page-months: 
disk quota: 
disk use: 
dir disk use: 
misc charges: 
# misc charges: 

Multics.pdt 

Account information copied 

Multics; 
$ 57285.74 
$ 2414583.92 
$ 0.00 balance: 
01/01/99 1254.4 est Fri 
29296, $ 87.89 
67538 
27329 
2214 
$ 0.00 
o 

10-14 

12/04/84 0857.7 

12/03/84 2130.7 

OPEN 
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Name: enter_Iss 

SYNTAX AS A COMMAND 

enter_lss path 

FUNCTION 

causes the command processor to compare each command to a supplied Limited Service 
Subsystem (LSS) control segment, which was created using the make_commands 
command. Any command not found in the control segment is refused. Those found 
are mapped into the command specified by the control segment. 

ARGUMENTS 

path 
is the pathname of the LSS control segment. 

NOTES 

The LSS control segment must be previously created with the make_commands 
command. The command line as shown in the example above is usually included in 
the project_start_up.ec. See the make_commands command for more details on the 
LSS facility and the use of the project_start_up exec_com. 

EXAMPLES 

To limit users on a project to a subsystem as specl!lea In an LSS control segment 
named student_commands, place the following command line in their project_start_up.ec: 

enter lss >udd>Students>student_commands 
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SYNTAX AS A COMMAND 

FUNCTION 

returns information about the directory quota and pages used by inferior directories. 
For more information on directory quota see the Multics Programmer's Reference 
Manual, Order No. AG91. 

ARGUMENTS 

paths 
are the names of the directories for which directory quota information is desired. 
If one of the paths is -wd or -wdir, the working directory is used. If no paths 
are given, the working directory is assumed. The star convention can be used to 
obtain directory quota information about several directories. 

CONTROL ARGUMENTS 

-long -lg 
specifies that the long form of output is to be used. This control argument may 
appear anywhere on the command line. 

NOTES 

The short form of output (the default case) prints the number of pages of directory 
quota assigned to the directory and the number of pages used by the directories 
contained in that directory and any other inferior directories that are charging against 
that quota. The output is prepared in tabular format, with a total, when more than 
one pathname is specified. When only one pathname is specified, a single line of 
output is printed. 

The long form of output gives the directory quota and records-used information 
provided in the short output. In addition, it prints information about the number of 
immediately inferior directories with nonzero quotas. It also shows the time-record 
product in units of record-days, along with the date that this number was last 
updated. Thus, a user can see what secondary storage charges his accounts are 
accumulating. If the user has inferior directories with nonzero quotas, he has to print 
this product for all these directories in order to obtain the charge. 
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install 

Name: install 

SYNTAX AS A COMMAND 

install path {-control_args} 

FUNCTION 

requests installation of a system control table. The request is transmitted to the system 
control process which validates the request and performs the installation. A message 
from the system control process indicates successful installation or rejection of the 
table. 

A project administrator can install a PDT only; a system administrator can also install 
a number of additional tables. 

ARGUMENTS 

path 
is the relative or absolute pathname of the PDT to be installed. The PDT must 
have previously been produced by the cv _pmf command. The pdt suffix must be 
given. 

CONTROL ARGUMENTS 

-all, -a 
installs all attributes. 

-attributes. -attr 
installs only nonsecurity related attributes. This is the default if no control 
argumen ts are specified. 

-authorization, -auth 
installs only security related attributes. 

NOTES 

The install command reports PDT parameters that exceed limits specified for the 
project in the SAT, but it allows the PDT to be installed. If the SAT limits are not 
subsequently raised, they are enforced at login time and a message to that effect is 
logged. This is done for the initial ring, max ring, grace time, and pdir quota 
parameters. 

install 
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install 

EXAMPLES 

install alpha.pdt -auth 

installs the security related attributes in the PDT named alpha.pdt found in the project 
administrator's working directory. 

instali >udd>Demo>demo.pdt 

installs the PDT named demo.pdt found in the Demo project directory. 

A message of the following form is sent to the project administrator when the 
installation has been completed: 

From I nit i ali z e r • S y s D a erno n • z ( ins tall) 1 32 1 • 0 : 
installed Demo.pdt for Jones.Demo.a. 

install 
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Name: list_mdir, lmd 

SYNTAX AS A COMMAND 

lmd volume names {-control_args} 

FUNCTION 

prints logical volume and master directory quotas. 

ARGUMENTS 

volume_names 
are the names of the logical volumes. 

CONTROL ARGUMENTS 

-account User_ids 
specifies a list of quota account names for which information is desired, where 
each User_id is of the form Person_id.Project_id. Asterisks (*) may not be used 
when specifying quota account names. Asterisks in account names only match 
quota account names that contain asterisks. 

-all, -a 
prints information about all users of the logical volume. 

-brief, -bf 
suppresses 

-directory, -dr 

header and shortens the 

prints only master directory information. 

-long, -lg 

lines. 

prints additional information, including the quota account for each directory. 

-owner User_ids 
specifies a list of directory owners for which information is desired, where each 
User_id is of the form Person_id.Project_id. (An asterisk (*) can be used when 
specifying either component of an owner name.) If this control argument is 
omitted, information is printed only for directories owned by the user issuing the 
command. 

-quota 
prints only quota information. (See "Examples" below.) 

ACCESS REQUIRED 

The user must have "e" access to the logical volume to use the -owner, -account, and 
-all control arguments. 
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NOTES 

If neither the -quota nor the -directory control argument is specified. information 
about both quotas and directories is printed. It is not necessary that the logical 
volume be mounted to use this command. 

If the -all control argument is specified. the -owner and -account control arguments 
cannot be given. If both the -owner and -account control arguments are specified. 
information is printed only for directories that match both conditions. 

EXAMPLES 

In the example below. the user with Person_id Jones on the Fed project requests 
information on the logical volume named work. The system responds with information 
about Jones' master directories. In this example and the examples that follow, an 
exclamation point indicates lines typed by the user. 

lmd work 
QUOTA 
100 
250 
350 

PATHNAME 
>udd>Fed>Jones>sub 
>udd>Fed>Jones>subl>sub2 
records of quota assigned, 500 available. 

In the example below, Jones requests brief information on the logical volume named 
work. The system responds with information about Jones' master directories. 

lmd work -bf 
>udd>Fed>Jones>sub 
>udd>Fed>Jones>subl>sub2 
Quota=500, used=350. 

In the example below. Jones requests brief, quota information about the logical volume 
named work. 

lmd work -quota -bf 
Quota=500, used=350. 

In the example below. Jones requests information about all users of the logical volume 
named work. The use of the -all control argument requires "e" access on the 'logical 
volume. 

10-20 AK51-02 



lmd work -all 
OWNER QUOTA PATHNAME 
Jones.Fed 100 >udd>Fed>Jones>sub 
Jones. Fed 250 >udd>Fed>Jones>subl>sub2 
Sm i th. Fed 900 >udd>Fed>Smith>work 

ACCOUNT USED VOLUME QUOTA 
Smi th. Fed 900 1000 
~':. Fed 350 500 

Total volume quota: 1500 
Total quota used: 1250 
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SYNTAX AS A COMMAND 

FUNCTION 

prints the current status of the system load control groups. It does this by printing 
selected items from the system copy of the master group table (MGT). 

ARGUMENTS 

group 
if specified, prints only the header and the line for the group named; otherwise, 
prints one line for each group in the MGT. Each line gives the maximum 
number of primary load units, the current number of primary load units, the 
current number of secondary load units, and, if the group has an absolute 
maximum, the total and maximum number of units. Also, the group's current 
load, as a percent of the total allowable system load, is given. 

CONTROL ARGUMENTS 

-long, -lg 
requests a long format header. 

-total, -tt 
requests that only a header be printed. 

NOTES 

If the priority scheduler is enabled, then each line gives, in addition, the interactive 
and absentee work class of the group, and the header contains two additional lines 
giving the defined work classes and their percents, for the current shift 
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Name: make_commands 

SYNTAX AS A COMMAND 

FUNCTION 

creates a Limited Service Subsystem (LSS) control segment from an ASCII input 
segment. The control segment is referenced by the Limited Service System (LSS) when 
it is limiting the commands and percentage of CPU time of a user (see also the 
enter_Iss command). 

The input segment consists of a series of statements. Each statement is composed of 
two parts. The first part is the name of the command to be transformed; i.e., the 
command that is to be typed by the user in a limited system. If there is more than 
one name for the command. they should all be enclosed in parentheses and separated 
from each other by one or more blanks. The name field is terminated by a colon 
preceded by any number of blanks. 

The second part of each statement is the pathname (which may be a relative 
pathname) of the command to be executed when the user types one of the names in 
the first part. If a relative pathname is used, it is relative to the current working 
directory. If only an entryname is given, the standard system search rules are applied. 
It is followed by any number of blanks and terminated by a semicolon. If the 
pathname is omitted (semicolon still required), it is assumed to be the same as the last 
name in the name field. 

The first and second parts of each statement may be separated from each other by 
any number of blanks or tabs. Newlines are ignored and are allowed anywhere. 
Comments enclosed between "/*" and "* /" are allowed and are treated as blanks. 

If the first two statements have as their first part the names "ratio" and "interval", 
respectively, the second parts of the two statements are assumed to be decimal integers 
to be assigned to the ratio and interval_length variables of the LSS control segment. 
Otherwise, the two variables are set to zero. 

The ratio and interval variables control the amount of CPU time used by the process. 
The LSS forces the process to use no more than (interval/ratio) virtual CPU seconds 
in each (interval) real second(s) (see "Examples" below). If it attempts to do so, the 
process is rendered inactive for the remainder of the interval. 

ARGUMENTS 

path_name 
is the pathname of an ASCII input segment that has the name path_name.ct. (The 
.ct suffix is assumed if it is not included.) The output segment has the same 
entryname as the input segment with the .ct suffix removed, and is placed in the 
working directory. 
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make_commands make_commands 

EXAMPLES 

A project administrator wants to create a limited command environment for a project 
consisting of student users. The first step is to create the segment 
>udd>Students>student_commands.ct. with the following contents: 

/* set the ratio and interval */ 

ratio: 60; 
interval: 120; 

/* define the commands */ 

(list ls): 
logout: 
edit: bsys; 
start: 
hold: 
(pr print): 

>abc>special$list; 

Then. to convert this segment to an LSS control segment. type: 

make_commands student_commands.ct 

The command then creates an output segment named student_commands, which can be 
put to use with the enter_Iss command. 

In the above example. the ratio is set to 60, and the interval is set to 120, indicating 
that no more than 2 virtual CPU seconds are allowed per 120 real seconds. 

NOTES 

See the enter_Iss command for additional information. 
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SYNTAX AS A COMMAND 

{pathN quota_changeN} 

FUNCTION 

allows a user to move records of directory quota between two directories, one 
immediately inferior to the other. 

ARGUMENTS 

pathi 
is the pathname of a directory. The quota change takes place between this 
directory and its containing directory. A pathi of -wd or -wdir specifies the 
working directory. The star convention cannot be used. 

quota_changei 
is the number of records to be subtracted from the contalnmg directory's 
directory quota and added to the directory quota on pathi. If this number is 
negative, records are added to the containing directory's directory quota and 
subtracted from the directory quota on pathi. 

ACCESS REQUIRED 

The user must have modify permission on both the directory specified by pathi and 
its containing directory. 

NOTES 

After the change, the directory quota must be greater than or equal to the number of 
records used by directories in pathi unless the change would make the quota zero. 

If the change would make the directory quota on pathi zero, there must be no 
immediately inferior directory with nonzero quota. When the directory quota is 
changed to zero, the records used and the time-record product for pathi is reflected 
up to the superior directory. 

EXAMPLES 

move_dir_quota >udd>Demo>Smith>l dir 1000 
>udd>Demo>Smirh>1_dir>2_dir -50 

adds 1000 records to the directory quota on >udd> Demo>Smith> l_dir and tracts 1000 
records from the directory quota on >udd>Demo>Smith. It then tracts 50 records 
from the directory quota on >udd>Demo>Smith>1_dir>2_dir and adds 50 records to 
the directory quota on >udd>Demo>Smith> l_dir. 
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Name: print_pdt 

SYNTAX AS A COMMAND 

print_pdt path {Person_ids} {-control_args} 

FUNCTION 

The print_pdt command prints a listing of a project definition table (PDT). 

ARGUMENTS 

path 
is the pathname of the PDT segment to be printed. If the pdt suffix is not 
given, it is assumed. If the pathname given does not start with a greater-than or 
less-than character, it is interpreted as a project name and the PDT in the 
directory containing PDTs (>scl>pdt) is used. 

Person_ids 
are the Person_ids about whom information is desired. If this argument is 
omitted, information is printed for all users listed in the PDT. 

CONTROL ARGUMENTS 

-brief. -bf 
prints small amount of information about each user. 

-long. -lg 
prints all data items in the PDT. 

-no_header, -nhe 
suppresses printing of the header. 

-pmf 
prints the PDT in project master file (PMF) format. The file_output command 
(described in the Multics Commands and Active Functions manual, Order No. 
AG92) can be used to place the printed PDT in a segment for daemon printing 
or for subsequent use as a PMF (see "Notes" below). 
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NOTES 

If no control arguments are given with this command, all PMF-specifiable attributes 
and the total amount spent are printed. The user m-US-t- have read access to the PDT; 
usually only project administrators have such access. The following command line is 
recommended to make a PMF from a PDT: 

fo Project_id;print_pdt Project_id -pmf;ro 

See also the proj_usage_report command to get a brief summary of each user's 
resource consumption and the display_account_status command to obtain the charges 
accrued to the account. 
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Name: proLusage_report, pur 

SYNTAX AS A COMMAND 

pur {Project_id} {-control_args} 

FUNCTION 

prints a project usage report for the current billing period. 

ARGUMENTS 

Project_id 
is the Project_id of the project. If this argument is not given, the project under 
which the project administrator is currently logged in is assumed. 

CONTROL ARGUMENTS 

-brief, -bf 
prin ts reports in one short line per user. 

-long, -lg 
prints detailed information about per shift, per absentee, per device, and I/O 
daemon queue usage. 

-no_header, -nhe 
suppresses printing of the header. 

-pathname path, -pn path 
is the pathname of a PDT. The pdt suffix must be given. This control argument 
is used to print a PDT not currently being used by the answering service. If this 
control argument is specified, the Project_id argument may not be given. 

-reverse, -rev 
reverses the order of the sort. 

-sort XX 
sorts output according to XX. where XX can be the string: 

name 
usage 
rem 
1 imit 
fraction_used 

to specify users' names, usage, remainder, limits, or entries in order of ratio 
between usage and limit. Only one string may be specified. The default prints 
the PDT as is. 
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-total, -tt 
does not print a line for each lL..~r; rather prints a totals line (plus any other 
lines specified by other arguments). 

-user Person~id 
prints information on only the user specified by Person_id. 

ACCESS REQUIRED 

The user must have read access on the PDT; usually only project administrators have 
such access. 

NOTES 

If neither the -brief nor -long control argument is given, the report printed contains 
one detail summary line for each user. 

See also the print_pdt command to get more detailed information about each user and 
the dispiay_account_status command to obtain a summary of the charges accrued to 
the project. 
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reconnect_ec_disable 

SYNTAX AS A COMMAND 

FUNCTION 

suppresses any attempt to find or invoke the reconnect.ec segment upon reconnection 
to a disconnected process. 

NOTES 

The reconnect_ec_disable command reverses the effect of the reconnect_ec_enable 
command. which is the default setting when the standard process overseer procedure 
process_over seer_ is used. See Section 7 of the MAM -- Project Administrator 
Manual. Order No. AK51 for a discussion of process overseers and their use. 
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reconnect_ec_enable 

SYNTAX AS A COMMAND 

FUNCTION 

invokes a search for the reconnect.ec segment upon reconnection to a disconnected 
process. The search begins in the home directory, continues through the project 
directory, and then through >sc1 until the segment is located, at which time the 
command "exec_com >DIRECfORY_NAME>reconnect.ec" is executed. 

NOTES 

The reconnect_ec_enable command reverses the effect of the reconnect_ec_disable 
command. 

Use of reconnect.ec is enabled automatically by the standard process overseer procedure 
process_overseer_. Invocation of reconnect.ec is not automatically enabled by the 
project_start_up_ process overseer (see Section 7 of the MAM -- Project Administrator 
Manual, Order No. AK51). Thus, when using project_start_up_, the project administrator 
may enable invocation of reconnect.ec at any point in the project_start_up.ec. 

The current command processor is used to execute the command. Thus, if the user is 
using the abbrev command processor, any applicable abbreviation will be executed. 
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Name: set_mdir_account, smda 

SYNTAX AS A COMMAND 

smda path {User_id} 

FUNCTION 

sets the quota account of a master directory. (See the Multics Programmer's 
Reference Manual, Order No. AG91 for an explanation of master directories.) 

ARGUMENTS 

path 
is the pathname of the master directory whose quota account is to be changed. 

User_id 
is the name of the new quota account of the master directory, specified as 
Person_id.Project_id. If omitted, the -Person_id and Project_id of the user issuing 
the command are used. 

ACCESS REQUIRED 

The user must have "e" access on the logical volume containing the master directory. 
The volume need not be mounted. 

NOTES 

The quota for the master directory is returned to the old quota account and is 
withdrawn from the new quota account The new quota account must have sufficient 
quota to allow this. 
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set_mdir_owner 

SYNTAX AS A COMMAND 

smdo path {User_id} 

FUNCTION 

sets the owner of a master directory. (See the Multics Programmer's Reference 
Manual, Order No. AG91 for an explanation of master directories.) 

ARGUMENTS 

path 
is the pa thname of the master directory to be changed. 

User_id 
is the Person_id.Project_id of the new owner of the master directory. If omitted, 
the Person_id and Project_id of the user issuing the command are used. 

ACCESS REQUIRED 

The user must have "e" access on the logical volume containing the master directory. 
The volume need not be mounted. 
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Name: set_mdir _quota, smdq 

SYNTAX AS A COMMAND 

smdq path 1 change 1 .•• {pathN changeN} 

FUNCTION 

sets the quota on a master directory. 

ARGUMENTS 

pathi 
is the pathname of a master directory whose quota is to be changed. 

changei 
is the amount of quota, or amount of quota change. and can be specified as 
follows: 

+n add n records of quota to pathi 
-n subtract n records of quota from pathi 

n set the quota on pathi to n records 

ACCESS REQUIRED 

The user must have modify permIssIon on the master directory, and must be the 
owner of the master directory, be a volume administrator. or have the same quota 
accoun t as the master directory. 

NOTES 

If the quota is being increased. the master directory's quota account must have 
sufficient volume quota to satisfy the request 

The quota of a master directory can never be zero, and it can never be set less than 
the current number of records being charged against the master directory. 
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SYNTAX AS A COMMAND 

svq logical_volume change {account} 

FUNCTION 

sets a quota account's volume quota on a logical volume. This command is to be used 
by volume administrators. 

ARGUMENTS 

logical_ volume 
is the name of the logical volume for which quota is to be set. 

change 
is the amount of quota, or the amount of quota change, and can be specified as 
follows: 

account 

+n add n records to the quota 
-n subtract n records from the quota 

n set the quota to n records 

is the Person_id.Project_id of the user with a quota account for the logical 
volume. If omitted, the Person_id and Project_id of the user issuing the 
command are used. 

ACCESS REQUIRED 

To use this command. the user must have "e" access to the logical volume. It is not 
necessary that the volume be mounted. 

NOTES 

If the volume quota is set less than the quota account's current quota used, the quota 
is changed as directed, but a warning message is printed. 
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sweep 

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, -1g 
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. 

-pdd 
do not exlude >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 win 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. 

sweep 
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sweep 

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 fOT 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_file 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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SYNTAX AS A COMMAND 

FUNCTION 

prints certain information from the tc_data segment about each work class currently 
defined. 

CONTROL ARGUMENTS 

-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. 

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

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. 

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. It 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). 
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When the scheduler is operating in percent mode, it distributes CPU resources among 
contendL.'1g work. classes according to their guaranteed percentages. These percentages 
are percentages of total nonidle 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 
non idle 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. 

we 
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. 

%TCPU 
is the ~rcentage 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. 
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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. 

lRESP 
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 

R 

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. 

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. 

Total metering time 0:35:59 

WC %GUAR %MAX %TCP V!ELIG PW IRESP I QUANT RESP QUANT P M R LCG 

0 3. 0.63 3 0.26 2.10 0.26 2.10 P 0 R Init 
1 1 • o. 0.00 0 p 0 Cl C2 
2 o. 0.00 0 0·30 0.10 0.30 0.10 P 0 R 10 
3 31 • 5. 0.34 0 P 0 SysProg 
4 5. o. 0.00 0 P 0 Other 
5 o. 0.00 0 0.00 0.50 2.00 1 .00 P 0 R Admin 
6 5. o. 0.00 0 P 0 Absl 
7 5. 10. 1 e 19 0 P 0 Abs234 
8 14. o. 0.00 0 P 0 System 
9 5. 20. 9. o. 18 0 P 0 

10 10. 13. 6. 0.43 0 P 0 
1 1 5. o. 0.00 a P 0 
12 10. O. 0.00 0 P 0 
16 o. 0.00 0 0.05 0.05 0.05 0.05 p 0 R 

TCPU percents (%GUAR) control non-realtime work_classes. 
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APPENDIX A 

SAMPLE FORMS 

The three forms included in this appendix are samples of forms that have been 
used at various Multics sites. They are: 

Preject Registration Form 
Initial List of Users Form 
Person Registration Form 

Persons requesting registration of new projects on Multics may be required to fill out 
forms similar to these. 

A-I AK5I-02 



PROJECT REGISTRATION FOR MULTICS SYSTEM 

Project Title ____________________________________________________________ __ 

Principal Investigator 

Address ------------------------------------------------------
Project Supervisor 

Address ____________ ~ ______________________________________ __ 

Phone 

Each project is assigned a Project_id (1-9 characters long. beginning with a capital 
letter) for identification and access control purposes. Please suggest a Project_id for 
your project: 

Initial disk quota _______________________________________ records (default 25) 

Acct No. Requisition or P.O. 

If you wish to administer your project online. please supply the following information: 

Directory for PMF 

Project Administrator (Person_id.Project_id) 

Project_id assigned Date ---------------------------- ------------------------
By 
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INITIAL LIST OF USERS ON NEW PROJECT 

Please give the full name of all users to be registered on your project If these users 
are already regis~red on the Multics system. give their assigned Person_ids. 

List of Users 

Last First Middle Person id 

Last First Middle 

Last First Middle 

Last First Middle 

Last First Middle 

Last First Middle 

Last First Middle 

Last First Middle 
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PERSON REGISTRATION FOR MULTICS SYSTEM 

This form is only needed for people who have never been registered on Multics 
before. 

Name ________________________________ ~-------------------------------------
Last First Middle 

Mailing address 

Telephone ____________________________ _ 

Programmer number (if any) 

Each person registered on the Multics system is assigned a "Person_id" (1-22 characters 
long), which is unique at this installation. The Person_id is usually the last name 
(beginning with a capital letter) if possible; if someone else with the same name is 
already registered, the Person_id will be the last name with initials prefixed (e.g., 
Smith, JSmith, JRSmith). 

Default Project_id 

Registered persons must also be authorized to use a particular project by the project 
administra tor for the pro jec t. 

Please attach a slip of paper with a personal password. The password may be 1-8 
characters long (letters and digits only). 

You may change your default Project_id or your password online any time you wish; 
consul t the login command description in the MPM Commands. 

Please return this form to: 

(Supply appropriate accounting address) 

If you have any problems with your registration. please contact (Supply appropriate 
accounting phone number). 

Person_id assigned _________________________________ Date ______________________ _ 

By 
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