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- 1. Introduction -

FEEEK is a utility program designed to operate under the 1TS time
sharing system. [t enables & user to monitor & variety of aspects of
the time sharing system by providing periodicly updated display output
or pariodic printed output to teletype or line printer.

Just what information s being presented to the user s
controlled by PEEK's information mode. The available modes are |isted
in Section 3 below. Section 5 describes houw PEEK determinees which
davice to output on. Section £ describes, in general, hou the user can
input commands to PEEK.

Thea first line of all pages ocutput by PEEK is as fol lows:
ITS »ox PEEK yyy mmidd/yy hhimmias STIRE=DD: HH: MW 55

In this line »o¢ is the version number of the system in use and
¥yy I8 the version number of the PEEK in use (so bugs can be matched to
axact version). At the time this memo was released, PEEK 271 wuas the
varasion In use. DO: HH: MM: 5SS s the length of time that the
particular ITS system running has been up and mm/dd/yy Bhimmiss is
the current date and time according to [TS.

For many modes (those with the mode letter just after the sub-
Section number followed by a colen in Section 3) a standard second line
is output for any core or disk memory error. This line lists the
following three errors if any have occured:

1. Irrecoverable disk eriors.
2. Core memory parity errors.
3. Core memory failures to respend (NXMI.
The last line of all pages output to the 348 display by PEEK ie a

ligt of mode command letters which can ba given by light penning them
Hith affects identical to typing them.

-+ 2. Command Formats -
PEEEK is an unusual program in that it interprets all characters

1l
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typed at it immediately at the interrupt level. Commands to PEEK are
all single letters or control characters, sometimes preceded by a
numeric argusent. The commands listed in Sectiona 5 and 6 of this memo
take effect immediately and do not affect any number that PEEK may be
accumulating from digits typed at it.

The commands |listed in Section 3 change PEEK's information mode.
They may or may not make use of a numeric argument but all clear any
numbear PEEK may have accumulated. These commands normally atart PEEK
immediately displaying the information requested.

PEEK interprets digits typed at it as forming an octal number.

=+ 3. Information Modea Available -

Balou are listed alphabeticly all the different information modes
of PEEK, Mormally, the Iinformation sepecified by the current
information mode is output to the currently selected output device [(see
Section 5}, After PEEK has done this it waits a while and then
repsats. Thie waiting period is fixed at ten seconds for some
information modes that present information that is not expected to
changa. For most modes, the waiting time ia initially ten seconds but
can ba changed by the Z command (see Section B).

3.1 A ARPA Metuork Sockets

The active ARPA netuork sockets and pesudo-teletypes in the
system are listed by this mode., After 3 heading line, one line of
information is given for each socket wWith the following information:
{1} tha socket's logical index number, (2} the index, UNAME, and JNARE
of the user associated with the socket, (3) the local socket number and
the atate of the socket, {4} the foreign host and socket number
associated with the socket, and (5} the outstanding message and bit
allocations on the sockat.

If any pesudo-teletypes (5TY) are in use, they are listed belou
all the sockets under a different heading line. On each line is listed
tha follouwing: (1) the user index, UNAME, and JNAME of the procedura
that has the STY open as a teletype, (2) the teletype number of the
STY, and (3} the UNAME of the job that has the other end of tha STY

open.

3.2 C: Diek Channels
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This mode lists the channels actually in use for the transfer of
information betueen disk files and procedures. After an explanatory
heading line, one line is displayed for each channel with the following
information: (1} the logical channel number, (2] the index, UNAME, and
JMAME of the wuser procedure that has the channel open, (3] various
status letters as |lsted in the next paragraph, (4] a8 count of the
number of words transferred, and (5} tha system names and two fila names
of tha file.

The following are the disk transfer status |etters that can
appasar in tha disk channals mode output:

A File addross altered by .ACCESS or otheruise,.
Core transfer hung on active buffer.

Tranafer has reached EOF.

Hung in directory full.

Channal locked.

Haster directory read.

POUNP mode transfer.

Read.

Track Usage Table read.

User directory read.

Hri te.

~» E © = I_ T I ~ M m @

Parity error on read.

Delate file when channal closad.

-]

3.3 00isk Directory

This mode displays the disk master file directory ("M.F.D.
{FILE} "), which lists the names of all the user directories, and then
liats the user directory (".FILE. (DIR}®) for the current default
eystem name associated with PEEK. [f output is to the 348 display, It
may be possible to change this default system name by |ight penning one
of the names in the master directory display.

3.4 G Suap/Schedule Yariables
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This mode displays Information wvery similar to mode N with
certaln additional data related to the ITS scheduler & suapping
routines. In particular, the interrupt request words in the per job
information are replaced by the number of page ewap in regueste and the
total run time used ie replaced by the average recent load represented
by the job in page-mil||seconds.

In addition, an extra |ine is displayed for each top level job
showing the average percent of machine time used and load in page-
milliseconds for the tree topped by that job (but note that all
disouned jobs are combined].

3.5 H: Memory Graph Di=play

This mode is only available on output to the 348 display. It
showe a graph of actual core memory wusage. Horizontal position
represents absolute address and vertical position represents type of
usa. MWorde are displayed on the left edge of the screen describing the
use shoun to their right. An occurrence of a block of memory at
I:H“Il"“ vertical positions represents a shared block. ([(See alsoc mode

3.6 | Available /0 Devices

The aymbolic devices implemented in the ITS system in use are
listed by this mode. Output is repeated after a ten second delay.

3.7 L Console Lines

Thie mode simply outputs the system supplied directory for device
TT¥. Currently this contains a header line, and, for each teletype
line in wea, its TTY number, the UNAME and JNAME of the procedure
actually connected to the console, core of this procedurs, total core
of that user, and user index. A final line lists free core and suapped
out pages.

3.8 M: Hemory Use List

A display is provided by thie mode of all of the uses to which
actual cores memory is being put. After an explanatory heading |ine,
ona line is shown for each use In decreasing order by actual core
memory occupied.

Each line begine with the tupe of use, wither the UNAME and JNAHE
of a procedure or & single descriptive word such as "FREE" for unused
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actual memory or “DSKBUF® for disk transfer buffers. A "s" s
displayed juat after the nawas of a stopped job. After the typs of
use, the total number of actual core blockes dedicated to that use is
liated, followed, for procedures, by the following: (1) the number of
the higheat virtual page slot in use in that procedure, (2) the number
of Ite pages that are shared with any other procedures, (3} the number
of its pages that are not in actual memory but have been swapped out,
{4} the total number of page slots in use by the procedure, and (5) the
resources in use by the procedure (see Section &.1).

3.9 N: Hormal Hode

This is the initial and most coemonly used information mode in
PEEK .

3:3:1 The Taop

After the normal top of display lines f{(see Section 1), N mode
displays one Iline of special information im the form of several
variable names followed by their values. These names are as follows:

MEMFREE MNumber of blocks of unused actual core memory.

USRHI Humber of blocks of wuser wvariables currently
allocated in the system.

RNABLLU Mumber of runable wusere ({including the PEEK
displaying it).

TRUMH Total user memory blocks of active users.

AUSOPG Mumber of active user swapped out blocks [pages).

3.9.2 The Hiddle

After the special information listed in the Section abova, a
headlng line la displayed follouwed by one line of information per job.
The tree structure of jobs ie shoun by the indentation of the firast few
iteme after the user index number on each line. Top level console
control led, disowuned, or system jobs are leftmost. Under each appesars
ite inferiore with its ismediate inferiors indented one space, Ite
gecond leval inferiors indented two spaces and appearing after their
immediate superiors, atc.

The information appearing for each job is as follows: (1) the
usar index, UMAME, JNAME, and current syetem name, (2] the run status,
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talatyps status, and rescurces seized {(ses Section &), (3} the number
of blocks of memory In use by the job and the rumber of such blocks
that are swapped out, (4) the average percent of avallable machine time
usad recently by the job, (5] two words of possible pending interrupts
for the job, and (B) the total amount of actual rum time that has been
usaed by the job. Tha preceding list applies to output to the [ine
printer or 340 display (see Section 5). Other output is abbreviated by
dropping some of the information. In particular, the JNAME is dropped
for top level non-disowned joba and the UNAME dropped for their
infariors.

3.9.3 The Bottom

Space permitting, tuo lines of special information are output at
the bottom of the N mode display. The first ies a line of totale which
gives the total memory in use by all listed jobs (no deduction s made
for shared pagesl, the average total percent of machine time used
recently by |isted jobs, and the total amount of rumn time for all
listed jobs.

The last line shous the total amount of run time for all users
that have logged out during the system run so far, the amount of
machine time used by jobs killed by users who are still logged in, and
the amount of run time for the null job.

3.18 S Single Tree

Thie mode outputa the same information in tha same format as the
N mode ewcept that only procedures in @ single job tres are Included.
The S command should be preceded by the user index of a job in the
tree to be displayed. [f no argument s given the tree containing the
PEEE will be displayed.

3.11 T Jranalation Table

The from and to device, system nama, file mnames, and
applicability of the system translation table entries are listed by
this mode.

3.12 U: DEC Tape Channels

Thie mode is similar to the C mode for disk except that it
applies to the DEC tape drives. As well as listing information for
open channels, it lists various information for each drive. This per
drive information includes the directional motion status of the drive,

E [
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the tape block the system is trying to move it to, and the current
believed position of the tape. Alec listed for each drive Is a
directory pointer, the UNAME of the user wuho last caused a directory to
be read in for that drive, and the UNAME of the wuser, if any, to whom
the drive is "assigned".

If the directory pointer for a drive is -1 it means that the
system ie not retaining 8 directory for that drive and the tape can be
safely flapped by hand. Otheruise, the directory pointer gives the
location in memory of the tape's directory. Ewven after a tape has been
flapped and no directory is being retained for it, this mode displays
the UMNAME of the last job to cause a directory to be read in from that
drive.

3.13 V Single Procedure Yariables

Many of the wuser wvariables for a single procedurs can be
inspected with this mode. After showing the procedure’s names, run
status, and resources, the octal values of a number of named variables
are displaysd. Then, wunder a heading line, the contents of the
procedure’s ACs, input-output channel wordes and input-output status
wordas are liated. For open channele, the device and mode symbol is
also shoun.

3.14 X: A/D and D74 Hultiplexors

This mode outputs the digitalization of all the multiplexed
analog to digital input channals and the value being output to sach of
the multiplexed digital to analog channals.

3.15 ¥ DEC Tape Directory

This mode simply outpute the system supplied directory for a
particular DEC tape. 1t should be preceded by a drive number.
3:16 % Scheduler Hiatory

Users that have recently caused schedules by being blocked are
listed by this mode. Because the percent of overhead time in its is
related to the fregquency of schecdules, this mode may be usaful in
finding the cause of excessively freguent schedules.

After a heading line, it lists procedures recently scheduled in

order of decreasing number of schedules. For each procedure it glves
(1} the user index, UNARE, & JNAME, (2] the number of recent schedules,

7 7
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(3} the average run time per schedule, (4) the percent of schedules
caused by blocking caused by pags faults, (5] thes moat common PC when
echeduled (uith an # in front if executive mode) and the number of
schedules at that pacticular PC.

3.17 7 Explanation Mode

This mode outputs a |ist and brief explanation of PEEK"s
commande. Output is repeated after a tenm second delay.

- 4. Spacial Dutput Fiald Formats =

4.1 Resource Latters

The following are the system resource letters used in modes G,
N, M, 5, and ¥V explained above:

& The procedurs has control of the PDP-G.

B The procedure has control of the IBH compatible
magnetic tape drive (MTE).

The procedure is nod using, or was the last to
usa, thae ITS core allocator.

©1s The procedure has control of the DEC 348 dieplay
| I

The procedure ias in "I0T-user" mode (.IOTLER).
Thia letter can be present for mors than one procedure.

The procedure has control of the line printer
ILPT).

| The procedure has seized the master user
facility (.MASTER).

The procedurs has control of the CalComp plotter

PLT).
B Tha procedure has control of the paper tape
reader (PTR).
The procedurs has control of the Sylvania tablet
(TAB) .

a8 8
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The procedura has control of the paper tape
punch (PTP).

The procedure has control of the vidisector
(NVD).

% The procedure is in real time mode (.REALT).

4.2 Process Run Status

The follewing Sections explain the procedure run status field
output by modes G, N, 5, and Vi

.2.1 Prefix

One of the following characters will appear at the beginning of
the status code:

= Swap blocked. This procedure is being blocked
from running by the suap scheduler to astop thrashing.

_ Desired out. This procedurs is nmot suap blocked
but the suap scheduler has decided to suap it out.

# Pl in progress, This procadura is not suap
blocked or desired out but is processing 8 softuare interrupt.

{Space) MNone of the above apply.

4.2.2.1 Body 1f Stopped

If a procedure is stopped, the body of its status field is &
pumber output in an unusual format. The firet two octal digite of the
number are printed as an unsigned number, then an "!* is output, then
the rest of the nusber uwith leading zeros eliminated. The resulting
figure to the right of the "!" is the count of transient reasons for
the procedure to be stopped. [f thie count is persistentliy non-zero,
an internal system arror has probably occurrad.

In tha figure to the left of tha "%, the top four bits have
spacial meaning. The 48 and 28 bite are used by the core allocator
when it is moving or modifying the core image of procedures. The 18
bit is the most common and is the only bit directly controllable by
user procedures to atart and stop other procedures. The & bit is used
as a temporary atop bit by some system calle. [If the 48, 28, or & bite
etay on persistentiy, there is probably something wrong.
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18

6,2.2.2 Body [f Hung

A procedure can be hung (execution temporarily blocked) aither
dus to uwalting for @ page of its core image to be suapped in or due to
a walt for some condition in the execution of a system call.

In the case of a hung system call, PEEK simply displays the name
of the sustem call or, for an input-output transfer, the device name
and transfer type. [f the procedure is blocked waiting for a page to
be swapped in, the word "PAGE" is displayed, unless the page ie needed
to handle a software interrupt to the user in which case "IPAGE" is
displayed.

4.2.2.3 Body 1f Running

If a procedurs is running in user mode, the word "RUN" is
displayed as the body of ita status field. If it is executing a system
call, the same word is displayed as if it were hung in that system call
{see Section 4.2.2.2) ewxcept that a "+" is added in front. There are
several reasons, however, that a procedurs can be running in executive
mode without haveing executed a normal system call. For example, if
the procedure has just ewxecuted an illegal instructiom, "KEKK® will be
displayed, and if it has juat axecuted a UUD that uwill be relected back
to 1t as a user UUD, the word "UUD® will be dieplayed.

§.2.3 Suffix

Under some circumetances, a system call being executed by &
procedure, say Pl, will have to make sure that a second procedure, P2,
is temporarily not running in executive mode. This may necessitate Pl
waiting until P2 is interruptible if PZ is initially rumning in
executive mode. If PEEK is run during this waiting state, a "»"
fol lowed by the user index of P2 will appear at the end of the status
fimld for Pl and a "<" followed by Pl's index correspondingly after
P2's status. This situation is referred to as Pl PCLSRing (P=C-
loseringl P2.

This state should be extremely transient., [f you see this suffix
display even once, you should suspect some problem.
4:3 Process Teletype Status

The teletype status field displayed for a procedure will be one
of the following five things:

DIS0WN The procedure s disowned and cen not have a
coneola asasociated with it.

18
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Tn The procedure is immediately controlling and
being controlled by "teletype” number n.

> The procedurs has assigned its teletype downuard
in Ite procedure tree. The number should be displayed by one of ite
inferior proceduras.

< The procedure has had its console taken away by
a higher level procedure. The number should be displayed by some other
procedure in ite procedure traea.

7 Thera is no evidence of & console ever being

directly associated with the procedure, (It might be a neuly created
inferiar.)

-+ 5. IO Control -

PEEK has four different modes of output (not to be confused with
the information modes listed in Section 3.) Tuo of these, which
provide the most verbose output, are intended for output to the [ine
printer and the 348 display. The remaining tuo modes are for printing
consoles (teletypes) and alpha-numeric dieplay conscles (Datapoints).

The exact information displayed for warious information modes is
affected by this output mode. Especially for the more complex
information modes, like N, there is an abbreviated wversion of the
output for printing consoles, an intermediate one for alpha=numeric
displays, and a complete version for the line printer and 348 displays.
In the descriptiona of information wmodes, usually the most complete
output form was explained.

FEEE starts in either the printing or alpha-numeric display
modes, depending on the nature of the user's coneole, unless it finds
that the user’s console i= at a 348 screen or it can not open device
TTY for output. In either of these tuo cases it tries to use the 348
display output modes. {(If the 348 display is not tried, a flag i=s sat
that is cleared only by ™Y which inhibits further attempts at using the
348.) The following commands can be used to change PEEK's output mode:

~B This ewitches output to the line printer iFf it
is available. I#+ It 18 mot available, the output device will be
unchanged.

i Thiea command releasea the |ine printer if PEEK

is using it. It then resats the output mode through the same procedure
as ie uesad whean PEEE is first started.

11
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AN This command releases the 348 display, if PEEK
is uaing it, and then it sets a flag which inhibits any PEEK attempt at
uging the 348, This flag is cleared only by *¥. Finally, PEEK changes
to type out or alpha-numeric display mode.

Y PEEK will try to seize the 348 display for
output on receipt of thie command. [f it succeeds, the output mode
Hill be set to the 348. Otherwise, output will revert to the user’s
console. In either case, the flag mentioned under "N above is cleared.

- B. Miascallarsous Commands =
The follouwing are miscellansous PEEK commandst

P Thias is the proceed command.

If PEEK is running under a HACTRN, this command will return
control of the user's console to HACTRN but leave the PEEK running. [f
3648 display or line printer output is selected, it Will continue. [f
the PEEK is running as a top level job, this command will cause it to
logout.

The P command uses ,YALUE to return the string “:PROCED *
to PEEK's superior procedura.

Q Thie s the guit command.

If PEEK ia running under a HACTRAN, this command Will destroy
the PEEK it is typed at and return control of the user’s console to
HACTRAN. [f the PEEK is running as a top level Job, this command will
cause it to logout.

The @ command uees .YALUE to return the string ":KILL " to
PEEK's superior procedure.

z This is the doze command.
It takes a nmumeric argument and sets the standard update
delay to that number of seconds (see Section 3.

(Space) This is a sort of null mode command. It
doas not change PEEK"s information mode but causeas it to immediately
bagin updating the current output. :

12
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- Raferances =

See also the follouwing Al memos:

HHZ238 ITS Status Report, 0. Eastlake, ot al
RH1B1A ITS 1.5 Reference Manual, D. Eastlake, et al
HEL4TA DDT Reference Manual, Eric Deman
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