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Alto

TTL microcoded processor
1973

Chuck Thacker (primary designer), also Ed McCreight,
Eutler Lampson, Bob Sproull, and Dave BEoggs

internal production, 200 built




Alto2

TTL microcoded processor

1975




Dolphin

TTL microcoded processor
1974

Eutler Lampson, Chuck Thacker, and Ron Rider




Dorado

ECL microcoded processor
1974

Eutler Lampson, Chuck Thacker, and Eon Rider




Dandelion

2900 microcoded processor
1950

commercial production




Smalltalk On A RISC

NMOS RISC with tags and register windows
1983
Berkeley
David Ungar, Alan Dain Samples and others

Some of this work fed into the Sparc architecture



Mushroom

TTLs and FPGAS
1987
University of Manchester

Ifor Wyn Williams, Mario I. Wolczko, and Trevor P. Hopkins




Jellybean Machine

massively parallel architecture

1988
MIT
Bill Dally and others
prototypes,

three 1024 nxle
machines were built
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The main instruction format for o byvtecode is a four bit operation field followed by o four bit operand field:

0o | P00 loo | Tl Lo

1 Peuny | prafix conslanl | apeciala spetiin B
0l Meox | 5ol jurmp jumpFalse [ jumpTroc
T Fxany | lilpral Lerrg indirgcl var

117700 | Toturn

tompPut | inclircctPut | varPut

[Icre s a descriptlon of cach instruction (with eperation codes In e

coda | inslrnelion | delails

i prefix aulamls Lhe oparimd of Lhe Tollewing inal owelion by Toor bils

1 ronslanl prushes i conslant viloe indival e Ty x Ges described helow) on the slick

ix  [speciala sends message "a" to the hardware object x

3x |specialB sends message "b" to the hardware chiect x

dx wend gends the message at poX (see below) to the object at the top of the stack by setting pc to that value after saving
pc and self to the Teturn stack

Y [Jump aata pr ta efT (82 halnaw)

tx  [jumplalse | pops Lha Lop ol Lhe slack. ITHhal was Talse Lhen sals po Lo poSs

x| jumplrue prope Kl Lo of Lhe alack. [0l was Leoe Lhan sels pee Lo peegs

B liLeral pushes Lha wartd sl poss Lo Lhe qlick

9x  |temp pushea the xth word from the top of the stack to the stack

Ax  |indirect pushes word O (but see below) of the indirect vector at the xth word from the top of the stack to the stack

Bx |wvar pushes the xth word in sclf to the stack

o | relurn props Lhe slack Lo Lhe <l heword Teom Tha Lap ol Lhe slack and makas Thal Lhe new Lap of Lhe slack. Paps po anld sa17
from tha refurn stack.

2% |lempPul propes Lhe slack Lo Lhe < heword Teom Tha Lap ol Lhe slack

Hx indiveel Pal | pops Lha slintk Teoward O ol Lha indirael vaeloral lha sLhowored Trom Phs Lap ol Lha s Ltk

Fr |varPul pops Lhe stack Lo Lhe i howord of se]T




ol [ inshruch i [ dalails voatle [ insbeoclion [ dalails
20 |add adds T and 30 snb subtracts M from T
21 mulr mulriplias Fand & bl ratate ratate or shiIft M as ndicakad byl
22 |and logical and of T and N 32 |andnot logical and of T and not M
23 |or logical or of T and X 13 |xeor loqical exclusive or of T and X
24 |less Jr"flult:fb Lrue iI[Tis less L else 34  |greater pushes trme i T is greater than & else false
20 cqnal pushos troe i T is eqgqual to X clse false |32 int pushes trme i T is an intoger clsc Ealse
26 |test the result of ANDing T with the data 16 |clear the result of ARNDing the inverse of T with the data from
= from the ifo port is pushed on the stack the ifo port is saved to the port
27 |eat the result of ORing T with the data from 17 | tagale the result of ¥ORing T with the data from the ifo port is
=’ the ifo port is savod to the port ' T9 savod to tho port
Lhe word indiculed by T io sell is pushed
b | o . r H
20 |at on the stack 26 [atPut M s storcd in the word indicated by T in sclt
Lhe Tour word array (objecl, indes, sLep,
limit) indicated by T is uscd as a strcam the four word array (object, index, stop, limit) indicated
5 - . o 1 ]
24 next from wrhich a word is betched and 4 nextPut Ly Tisused as a strecam towhich W is stored
pushcd on the stack
push Lo il Lhe second @lamanl in Lhe . N .
- . — i . sots tho elcments of the (objoct, 7, 7, 7] array indicated
24 |[allind -11'1':1.']; indicated by T1.3 f.;_reuter thanthe [3A  |rewind By T to (ebject, 0, 1, ohjeet size)
lurlh slamanl 2lue Talse
21 N1l
2 Lhiasdlx gllllrﬂrl';ﬂ;;:-tl?;#l;f:‘-ﬂ.l A reference to the i pushSell | poshes o referance Lo Lhe corranl receive
20 |jumpInd |sets the I'C to the value of T 30 |perform | indirect send of T to object 2 [net popped)
. mitkes in indirecLionarriy wilh'l alemenls inilializenl
b -
2E 3E | mitind from the data undemeath that on the stack
matkes i bloek objacl whiclewill doa mitkrs i hlock objech which will do o onon local raloemn
local relwrn wilh T 2 elemenls, one wilh T1 4 elemenls, one exlma voe N as Lhe inilial PC aod
2F  |blaek ocxtra one M as the initial PC, anotheris [3F [ relblk ancthor extra one "sclf*, another the data stack pointer,

"solt™ ancl the rest 15 Initializecd from
data under M on the stack

another s the return stack pointor and the rost 1=
Initialized brom data under X on the stack
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Chapter 3

Execution Model

PLURION Architecture = Slack of Stacks of Stacks

-

Leve 1 : Frames (ITTT T 11 f.aIIIIIIIII
4 A

returned value s are pushad into frames

C2004 Jecel Ascsumpeao Jr

L1
Leve! 2 : Expressions N

f,
L

Leve 3 : Contexds I 111l 1] C=l}

Send instiucticre move Open frame to new context



Chapter 4

Instruction Set

PLURKOHN Instructicn set
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