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Abstract

The set of five probiers progosed in Interoffice Meme Pt 183 (PDP-Z Distriburion
5/31/68) are czded on tne & ond 36 bit versions of PLP-K . The resulis are com=
pared with PDP-15, PCP-1G, PDP-11, Sigmo 3.3, S'=nma 5/7, crd Syste 1 56.

The coding shows that the K performs very well on this set of problems interms of
doing the tosks with few instructions and few memory references. -

Though the problems are only a very limited test of the PDP-K's copability, tuey
show the usef:lness of several of the K's proposed instructions:

1. COMPARE WITH LIMITS .
2. REPEAT

3. CHANGE COUNTER, TEST AND JUMP (AOJ, SOJ, AOS,S0OS)

The first two jreotly reduced memory references in two of the problems and the third
helps genera-e efficient small loops.



INHCALL

Thic ic the first in o sevies ef memes of coding penchmarks comparing the 7LP=~
with nther conputers.

This memo, in itself, is not intended to be a complete examination of the various
instruction sets. It looks at the intrinsic value of scme of the capability of the
varicus machines.

It is our intent to produce "good" code for each of the machines evaluated. To that
end, people with experience on particular machines have been soughr when
possible, to code or checkout our code for efficiency. However, as these have

not been actually run, it is inevitable that the careful reader wiil find errors in

the coding or tabalction. Hcrefully they will be minor and nor effect the ofl

over implications found. Ve would appreciate such enors being cailed to our
ottention. If it i. founa that significant errors have osccurred, it is our intention

to revise and reissuz thi¢ memo.

The PDP-9,/15, FDP-1, PDP-10, ond PDP-K coding has been checked or coded
by "experts." Nc expert -ould be founc for Sigma 2,3, and since the XD5 doc-
umentation is sketchy and the instruction set incomplete it is probable that the
coding for this machine {and hence its nerformance) could be slightly improved
relative to the others. System 86 is too new for ony s«perienced people 1o be
available.

Future Parts to this Memo

It is our intention fo "run K" on the "Comparative Benchmarks" being set up by
Clarke Wegner in the PDP-10 group when they are specified. In oddition to the
machines included in this part, that will include GE635, 7094, and two variations
of the 360 Series. - :

It is also our intention to code the 635, 1108, and 360/44 on this set of problems
as Memo® 1.20.

From time to time other parts will be issued to exomine other aspects of the PDP-K's
architecture ard instruction set. Suggestions ond comments or. this part, and for
future narts, =r= solicited.



The: purpose of this me=o is to compare tome aspects of the instruction sets i @
number of cperating computers with *he sroposed K instruction set. The methed

used was to code the set of “ive probiems et forth by John Cohen and Larry McGowan
in PM18-3 (May 31, 1968). This set of problems hod been coded for a number of

mini computers and was aimed at a set of typico! pret!ems for minl computers.

Using this set of problems as sole criteria to evaluote a set of instructions would be
foolish. At the K level of computer it totally neq'act. the floating point capability,
most EAE capobility, and fails to examine subrcusine colils for ability to be re-
entrant and recursive.

As o tool for veluation, this memo was thought to ne uweiul an *we counts. First

the results are already knownfor this set of probiems o~ st 16-bit machires (or

soon will be) and hence we telt it would be instructi.e ‘o see now much irprovement
would be obtained on this lower level class of problen: an mare romples computers .
Hence, the ronge of computers covered herein is frc:. *rie POP-15 throogh the 1103
ond includes the PDP-11, PDP-10, Sigme 273, Sigma 5 7, Systern 36, 340 44, ang
PDP-K. Secondly, the coding was viewed as an educational exercise to judge the
necessity and usefulness of the varicus instruction sets ot the hand cnded assembly
language level.

As previously noted, the purpose was to compare fnstruction sets, not computers.
Because of this we delinerately exciuded some factor that would normally be counted
in comparing the performonce of several machines. Hence, differences in memory
cycle times ore not included nor are times required tor execction of complex
instructions adjusted. These are parameters inherent with the particular technology of
implementation of today ond are not properly atrached to the instruction set.

The measures ware number of words required for each program, rumber of instructions,
end the nunb:r of memory cycles required to do the prograom under a specific set

of assumptions. This, of ourse, assumes that main memory will continue to be the main
factor in processor cycle speeds. (Perhaps somewhat dsbious an assumption in view

of what is hoppening to semiconductor memory prices.)



Comments on Posblems | through 5

The probleas originated with John Cohen and Lfarry McGowen in PM18-3 (May 3., 1%ad
(PDP-Z Distribution). They hove since been coded for the PDP-11 by Naticnal Inforristion
Services, Inc., ond are currently being redone by Dave Brown, another consultant
cortract.,

Problem 2 - i ultiply is unreolistic os the signs of the number cre not checked and
dealt w-ih and there is no provision for checking when the multipiier becomes "Q" .
Problems 3 and 4 are essentially both tolerance checks.

These limitations should be kept in mind when evaluating the results of these problems .



Comments on Problom 1 "Aove Characters and Edit"

The graph essentially shov's three levels of performance on this problem. Th> vt
performers were the Sigr:a 273 and PDP-15. Tnis was due to their lack of multiple
accumulators. In additicn, the Sigma 2/3 lacked any byte handling at all, ond

this cost it many extra memory cycles. The next group had approximately an order .
magnitude better performance on this problem - which was obtained from the MOVt
BYTE instructions and their multiple AC organization. The performance increase of the
PDP-K sver this group was solely due to the K's REPEAT instruction.
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PROBLEM # Mo-e Characters ond Edit

- Top numbe: is number of instructions
- Middle is number of words
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Cbmmennon Problem 2 "Software Multipiy”

- Performance on this problem was relatively consistont across machines. The PDP-15

 was somewhat worse than ol the others because it hod only 1 AC. The low number
~of memory references by the PDP-10 was due to its TRN (Test Against Immediate Mosk
~ ‘ond Skip) instruction.
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- Top Number is numberof instructions
-  Middle is number of words
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Cm!; on Problem 3 “Tolerance Check"

Thdu:gﬁ-tbis tooks like o “ringer" in the Qct, it proves the usefuliess of K's REPEAT
~ instruction and its COMPARE with LIMITS. These two provide about a 5 fold
improvement in performence over the other "high performence” machines. The PDP-10's

improvement over the Sigma's and PDP-11 and System 86 is due to its COMPARE AND
- SKIP mtmchm.
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Comments on Problem 4 "Histgzom”

PDP-15 ond Sigmo 2/3 lose again due to lack of byte handling. Agoin, PDP-K's
improvement is due to use of its COMPARE WITH LIMITS instruction.
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- Top number is number of instructions
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Comments on Problem 5 "Decimal (ASCI]) %o Binary Conversion®

Performance is rather consistant om this prablem, though POP-15 loses due to lock of AC's.
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- -Yop number is number of instructions
- Middle is number of words
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