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General

The nperformance caroup has been snendina much of its recent
time studying several new pronosals for chanaes to the system
that are of a nontrivial nature. #riteuns for many of these
proposals will be comina out soon and it is hoped that some of
the more promisina opronosals may be aqgreed unon soon and
development benain in the next month or so.

Studies have also beagun into a detailed measurement of the
system 1in order to aain insiaht into the excesive nanina the
system exhibits. The preliminary studies show 1littlas that 1is
new, but do point out the larae nanina load caused by hiohly used
svstem functions such as the Storanme Svstem, the basic command
loop, the TTY dim and the linker. Separate studies into
minimizing each of these sevarately will be undertaken as parts
of nro jects such as combining the linkace, lot and stack into a
sinale segment.:

Rage Control and Iraffic Contral Changes

Some of the work done recently has been modeling the nanina
behavior of the system in relation to load, reference ovatterns
and vossible interactions with the scheduler. Saveral
interestina discoveries have been macde and a unified »nroposal
describing a combination of several recently discussed channes to
paae control 1is beina worked on. The new nroposal combines the
concepts of pane poolindg, rane siealing and nprocess swanninn.
Some of the benefits that mav result from the new scheme are 1)
better wutilization of resources, 2) more cauitable core
accountina, 3) more uniform thoudhput as the load increases and
4) the capability of aivino snecial consideration to installation
selected subsyslems in order to make their use less costly.

The other important study undertaken has been the
development of a new traffic controller scheme which allows for
better administrative control over the balance of the svstem as
well as more uniform resnonse times for interactive renuests as
load 1increases, A nreliminarv version of a scheduler was
described in YTR-0686, and this bprovnosal has been extended to
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include an intarface to nace control which is aeneral enouah to
allow process swanpinn —— a descendent of the nrepaace mechanism
used on the 645. An interestina feature of the scheduler is that
core use limits will e coverned not only by mean time bhetween
nage faults - but also a measure of nerprocess thrashina (as well
as the workina set eostimates). A detailed pronosal of the new
scheduler will come out soon after the unified pace control
pronosal.

Some minor, vet important, chances are also nlanned to the
bulk store NId. These chanaes will allow for the software and
possible hardware aueueina of reauests thereby makinag 1t less
likely that the pane fault handler will have to loop waitina for
bulk store i/o0 to complcte. All write reaquests will be deferred
until after the read for a fault is issued. vWhile the read is
takinag place, the software will queue the writes (if they exist)
thereby wutilizino more fully the CPU. The result of this change
may mean as much as a 10% to 15% decrease in the page fault

handlina time. This chanae will be even more beneficial on
nultiple CPU confiqgurations. '

Miscellaneous Iasks

There are several tasks beina investigated which will Hhave
an effect on system performance. A new call/push/return seaquence
has been tested which is 20% faster than the current scheme and
anrpears to be fully compatible, althouah it can not be known what
tricks and assumntions users have coded into their subsystems.
The new scheme removes unnecessary code and defers until later
the determination of the exact entry npoint values. A further
simplification 1is the addition of a new hardware feature in the
RTCD instruction to make it work as the 645 did (and restore
indicators). -

The projects to speed up the TTY DIM and the tape interfaces
are being described in separate {TRs. A

Directory Control and Segment Control Speedups

Several chanaes to directory and seament control are beinqg
made as well as several other proposals considered. The programs
that exist now are all beina converted to goad EIS code and the
aloorithms are being cleaned up and made more efficient. The
entire lockinn strateqy is beaglina reviewed in light of some newly
found deficiencies. If some simplifications can be made here it
could have A considerable effect. A study is also being made
into a new set of storace system nrimitives which could have A3
considerable nerformance improvement as the system is converted
to use the new nrimitives. In narticular, movina the function of
"expand_path_ " 1into rina 0, althouagh not pleasinao from a "kernel
audit" point of view, makes the manning from relative pathname to
seagment pointer much more efficient than it is today,
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Another chanage beina proposed is the restructuring of the

Known Segment Table (KST). The new structure would contain
several more items for each &known seament includina effective
mode, bitcount and extended access (for senments and

directories). This simnle change (a slicght extension of the way
thinas used to be before 1963) makes access checkina much more
efficient both in execution time and in panina overhead. The more
important directory access (SMA) will make directory nane
references nuch less common. rFrom our studies, such references
have been the cause of a areat deal of paaina. The reformatted
KST will also he comnatible with the nonrelinkina nronosal
discussed below.

Prelinking Project

The prelinking nrorosal has been tabled for a while so that
some of the ideas contained therein could settle down. The
entire proposal is now beina documented and Aalthounh oprelinkina
is a fairly 1larne task that will include such chanaes as a
modification to the compilcrs, it 1is still beino considered
earnestly as a potential performance improvement that should not
be overlooked. Due to the maagnitude of the job, however, the
implementation (if at all) will orobably be delaved until after
some of the simpler improvements have heen made.

Cache Saoftuare

The cache software has been completely checked out with a
noncached 2-CPU confiauration and is currently beina checked out
with CPU’s with cache in Phoenix. It i5 not expected to cause
any trouble and the cache software will be installed in the
standard svstem as soon as nossible. The cache system (hardware
and software) runs about 20% (conservative) faster and is a nrime
factor in our estimated performance improvements.,

Uew Backup Primitives

The design and checkout of the two new backup primitives is
proceeding well, on schedule. The 1intearation of the new
primitives will beain soon. The exnected benefit of these
primitives will have a considerable effect at #IT where extensive
resources are devoted to backup.

Command Enyironment Chanages

There are several small tasks beina undertaken to oontimize
the command 1loop execution as well as a larce study project to
try to integrate all of the imnortant oproarams of the command
environment into an efficient, consistent nackace. The new
command lanauace nrooosed in MIB3-063 is part of this last study.
Hopefully, a new desion can be aareed unon. In the interim,
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several critical commands are beina converted to good EIS code
and others are being reevaluated. The nroject of combining the
linkane, stack and lot into a sinnle seqment will have a direct
bearina on the workino sets of the command environment as well as
to make bhetter use of the AST pools. This mechanism was made
workable on the 645 and will soon. be redone for the 6180. The
system has changed so much since the oriacinal implementation that
the project will be redone from scratch.

~
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