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To: Distribution
Froms Je Ce Whitmore
Date: 15 Nov 76

Subject? I/0 Daemon Usage Statistics

INTRODUCTION

A fen months agos, some temporary meters were Instalied on the MIT
Multics system t0o gather statistlcs for comparling the the new and

old charging algorlithms, The meters were deslgned auickly,
without much thought glven to generatl apnllicatlon. However, the
system adminlstrator found the usage statistics very helipful and

requested that a permanent meterling capablilty be added to the
I/0 Daemon.

This MTB proposes a more complete deslgn for gathering I/0 Daemon
usage statisticse.

OBJECTIVES

The I/0 Daemon usage statistics are intended to be used by a
system administrator to avaluate how users are distributing their
requests among the varlous request tyses and queues. Thls data
ls not hlghly dynamic (as are the flle system meters) and
therafore should ba collected over a long period of *imey 2s+3.y
3 week or a monthe.

The usage statistics wlill also provide Information which [s not
currentiy available from the accounting system. The contributlion
of each request type to the total I/0 Daemon revenue Is a prlimary
example. Other data coutd be easitly added as I[ts need is
ldentlfled.

The malntenance of usage statistics shouid DbDe a slte obtlon.
There willy, of courses be some overhead assoclateg wlth the
metering code. Theraforas the system administrator should be
able to decide whether the addltional overhead s justifled for
nis sites

I/0 Daemon drivers may run at varlous authorlzatlons and wlth
several different procass group fds. Therefore, the statlstlics
for each request typz2 should be split Into separate segments for
access control opurposes.

Multics Project internal working dozumentatione. Not to bpe
reproduced or distr lbuted outside the Multjics ProlJect.
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THE PROPOSED STATISTICS TO BE GATHERED

The usage statistics wlll be malntalned per request <type (RQAT)
and device class (OVC). Some of the dJata wli! be giobal to the
RQT/DVCy while other data wlll be assoclated wlth each aqueue in
the RQYsDVC. The per queue data wlll exclude restarted and
contlrued requests.,

Giobal Data per RAT/DVC

Start of meter perlod

flme last updated

Number of restarted requests

Number of continued requests

Number of requests not charged
Number of kliled requests

Number of cancelled requests

Number of requests not processed
Number of special VFU formats ioaded

Pa~ Queue Data for a RQAT/DVC

Number of requests

Number of copies

Number of pages (cards for punch)
Number of ilnes (blocks for cards)
fotal charges

Time last serviced

Real tlme dolng requests

CPU time doing reaquasts

IMPLEMENTATION

The usage statistics wlll be maintalned In segments whlch are
contalned in the directory,

>ddd>lagd>meters

Each segment will correspond to a RQT/0VC and wlitl follow the
naming convertlion:

<RQT>{ .<DVC>1l.meters

The ".<DVC>*" component Willl be omitted if ¢there are nro device
classes deflned for <RQT> In the jod_tadcles.

The declsion for a driver to malntain meter data wlill be based on
the appearance of the *“meter= on"™ string for the args keyword of
the RQAY In the lod_tables. All device classes wlll be metered [f

the RAT [s to be metered.,

“~N
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When metering ls required, durlng drlver Inltiallzation (Irn  the
program lodd_), the driver will attamp?t to Initiate the meter
segment for [ts RQT/0VC. If this ls successfuly, and the drlver
has read/wrlte accessy a polnter to the segment wlll be stored In
lodd_static to make 1t availabte to all driver oprograms.
Otherwise, an error message wWwlli be printed and the driver wltl
fall to inltlatltlze the RQT, When metering Is not required for
the RQTy a null piorter will be stored In jodd_static. For
efflciencyy, 3 1 blilt switch wlll also be stored In lodd_static to
control condltional executlon of the meterlng code.

Most ot the meterlng code wlli be added to the program
output_request_. The data to be collected already exlists in
program varjiabless s$0o the overhead of keeping the statistics
should be small.

Each meter segment will have a lock to coordlnate mult]ole
drive~s. If problems occur while attempting to save the data,
the driver willt termlnate Its metering (with ar error message)

and continue to procass requests.

PRINTING THE JSAGE STATISTICS
A new commana, dlsplay_iod_meters (dliodm)s wlll be available to

allown any processsy whlch has read access to the meter data
segmentsy, to print the usage statistlics.

Usage! diodm <RQT>[.<DVC>1l.meters]

The command will format the data and provide summaries of the per
queue data. The Information wlill be written on the user_outpu?t
SWitche

Notes!?

1+ There are no control arguments olanned at thls time.
2« Only non-zero data will be formattad.

3. The command wiil not attempt to tock the data segment or walt
on the tocke.

Lte The command assumes that the data segment can be found In
>ddd>l dd>meters

For testing, thls assumptlon can be <changed by the entry
diodmg test.
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ACCESS CONTROL

Access to the directory >ddd>ldd>meters will be sma to the system
admlnlstrator and s *.*¥.*. Only the system administrator needis
to create, delete, or set access on the data segments., The
directory access class must be system_low.

Access to the meter data segments wllit be rw to the system
administrator and the drlver process, and will be r *.,*.,*%, The
Jysage data Is not Inherently sensitjive and may be read by aill
users. Only the system admlnlstrator needs to truncate (reset)
the data.

Slnce the access class of the dlrectory »>ddd>idd>meters |is
system_Jlowy, the access class of all segments In the directory
must also be system_Jlow to be consistent wlth AIM, However, [If
drivers of higher authorjization store their usage data In these
segments (using system_privilege_gsinitiate)l, a wrlite down path
(but a nolsy one) exlstse. The admlinlistrator who wishes to
ellminate this write dcwn pathy, 3nd still get the usage data, can
create subdlirectorles of the proper access class whilch contaln
the data segments and place links to these segments In the normal
“"meters™ directory.,

ADMINISTRATION

It [s expected that the dacision to metar a glven RAT/OVC will
not DbpDe very dynamice Thereforey, standard flle sys*em commands
wlll pe used to createy, delete, truncate {(reset), and set accass
to the mater data segments.

Care should be taken to ensure that no driver [Is wuslng a meter
dats segment when daletling tha segment. Otherwise, a
seg_fault_error will occur In the drlver process and the current
request may be 1ost (or worse?).

Truncating the data segmant will reset tha usage data and should
3is0 be done when no drivers are using the segment., Otharwlise
the data could becoma Inconsistent and the start tima wil! be
inaccurate (1 Jan 19317).

FUTURE EXTENSIONS

If the usage statistlics prove to be as valuable as antlcipated,
some additional data may be requested and some better commands to
Inte~face with and controtl the metering may be deslrable. Some
examptes of better commands aretl

A create_lod_meters command could be provided whlch would look in
the iod_tables and create segments, In the correct dlrectory, for
each device class In each request type with "meter= on"™ In 1Its
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args. It would automatically set rw 3access to the driver and r
access to alil users.

A reset_iod_meters command could honor the data segment lock when
reseting the usage data and relnltlalizing the start time.



