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A PROLOG-ORIENTED RISC PROCESSOR “PEGASUS”
‘ —PROTOTYPING AND ITS EVALUATION—

Kazuo SEO and Takashi YOKOTA

Central Research Laboratory
Mitsubishi Electric Corporation
8-1-1, Tsukaguchi-Honmachi, Amagasaki, JAPAN 661

Pegasus is a Prolog-oriented RISC processor. By making the best use of custom
VLSI technology, it provides an efficient way of performing Prolog-oriented operations. The
cost of backtracking especially is reduced by the use of a register-file partially composed
of reglster pairs which can be copied into each other.

This report presents the development of a prototype Pegasus chip which has a
processing speed of 239KLIPS (Kilo Logical Inferences Per Second) for a deterministic
append program and 149KLIPS for a non-deterministic quicksort program.
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39 3837 3231 0
GC ! DATA TAG | DATA WORD

00 00[00]: UNBOUND VARIABLE
000 1]00|: BOUND VARIABLE (REFERENCE)
00 00[01}: INTEGER
000101 svMoL
011 1{0 1]: CONSTANT NIL
00 00[10[: LiST
00 00[1 1[: STRUCTURE

(1000/00]: INSTRUCTION )

“Tsindicating the four Prolog data types
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Load/Store Group
LDP Rost  Corr Rpsr« M[PC+ Corr]
LDR <mdi> Rost - Rmx  Corr | Rosre- M[Riwx+ Corr]
STP Rsre  Corr Rsre> M [PC+ Corr]
STR <mdf> Rsc Rix  Corr | Rsrc— M [Rivx+ Corr|
SCpP . Crac_ Rsrc  Corr | Crac$Rsrc-> M[PC+ Corr]
SCR <mdf> Crac_ Rsmec  Rmx | Crac$Rsrc-» M[Rwx]
Regisler T ransfer Group
MCV Rosr  Csc Rsre | Rpsre Csre$Rsrevan)
MTV Rosr ~ Rs Rse | Rosr« Rsirac)$Rsevar)
MTT Rpst  Rsi Rs Rpsre Rsirac)$Rsx(tac)
MVV Rost  Rst Rs Rpsre Rsyvan)$Rsevar)
MAD Rosr  Corr Rpsr¢ PC+ Corr
Arithmdic/lL.ogical O poration Group
QVR <mdf> Rposr  Rst Rse Rosrvary« Rsivary<mdt> Rsz(var)
ove <mdf> Rost  Rsec  Cske | Rpsrvan)e Rsrevan)<mdi> Csre
OTR <mdf> Rost  Rsi Rse Rpsr(rac) « Rsi1ac)<mdr> Rsz(rac)
oTC <mdf> Rpsr  Rsec Csee | Rpsr(ac)« Rsre(rac)<mdt> Csre
Jump/Call Group
JPP Corr PCe PC+ Corr
JPR Rowx  Corr PC+« Ripx+ Corr
JIP Corr PCe M[PC+ Corr]
JIR Rix  Corr PC« M[Rwx+ Corr}
CAP Rost  Corr Rosr« PC; PC« PC+ Corr
CAR Rost  Rox  Corr | Rpsre PC; PCe Ripx+ Corr
CIP Rost  Corr Rosr« PC; PC« M[PC+ Corr]
CIR Rpost  Rix  Corr | Rpsr« PC; PC« M|Ripx+ Corr]
JCR
JUR <mdf> R Rz Corr | 4f Rut1 <mdt> Ruz thenPC ¢ PC+ Corr
JSR
JCC
Juc <mdf> Rret Crt  Corr | i Rret<mdf> Cret thenPC« PC+ Corr
JSC :
Compere-and-Jurmp
JCx for TAG part (as an unsigned integer)
JUx for VAT, part os an unsigned integer
ISx for VAL, part as a signed integer
JTD . Rs1 Rse PCe M[PC+ Dispatoh(Rs1, Rsz) |
JTR <mdf> Rst Rse Corr | if Trudl(Bs, Ree M AR) thenPC« PC+ Cosr
Shadow O peration Group
SRR Ry Rwx  Corr | ShadowRead Rewords
SRC Cx Rix  Corr Cnwords
SWR Rw Riox  Corr | ShadowW rite Rywords
SWC Cx Ripx  Corr Cywords
SGR Ry Rix  Cowrr | ShadowG et Rywords
SGC Cn Ripx  Corr Cywords
SPR Ry Riox  Corr | ShadowPut Rywords
SPC Cx Riox _ Corr Cxwords
M iscellaneous Instruction
NOP No_QOperation
HLT . Halt,
CTT <mndf> Rost  Rs Ree Compare TAG of Rsi and Rse, Cause TRAP
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