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Abstract

UNIREDI is a logical inference processor. it executes a committed choice language
FLENG efficiently, and is used for an element processor of parallel machines. In the
Inference Unit of the parallel inference machine PIE64, UNIREDI cooperates with NIP,
the Network Interface Processor, and the SPARC processor. UNIREDI has a dedicated
processor architecture, such as multi-context processing mechanism and three memory
busses. In this paper, the instruction set of UNIREDI is proposed. This instruction set
is designed for efficient FLENG execution. Including useful dereference instructions and
synchronous bind instructions, all instructions of it have 1-word fixed length, and are

executed in 1 slot of the internal pipeline.
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Dereference derf dereference dfcl dereference and check list
dcll dereference and check list and load car
dfcvy dereference and check vector devl dereference and check vector
and load top dfcc dereference and check constant
Execute exec execute exel execute on list
exll execute on list and load car exev execute on vector
exvl execute on vector and load top exct execute on constant
Manipulate cpir copy if remote cprr copy If remote with register
Structure cvtp check vector top cvtr check vector top with register
Load / Id Toad tgld tagged load
Store ldst load and store tlds tagged load and store
st store sudf store undefind code
stim store immediate
Active bind bind variable bdim | bind with immediate
Unification cvos check variable order and swap
Heap Allocation allc allocate
Flow Jump | jump call call
Control jemp jump on compare jnep jump on not compare
jtag jump on tag jntg jump on not tag
jrmt jump on remote pointer jloc jump on local pointer
jee jump on flag condition stop stop
Coprocessor cpcm | send coprocessor command susp send suspend command
ends send suspend end command fail send fail command
fork send new goal command succ send success command
Garbage ldsm load and store mark stmm | store with modified mark
Collection jmrk jump on mark/stop contidion
Set setc set constant sett set mark and tag
seta set alternative pointer setf set condition flags
clrf clear condition flags
Arithmetic add add adc add with carry
and Logical sub subtract sbb subtract with borrow
and bit-wise and or bit-wise or
xor bit-wise exclusive or || not bit-wise not
rol rotate left ror rotate right
rcl rotate with carry left rer rotate with carry right
shl shift left shr shift right
asr arithmetic shift right
Condition grt greater than geq greater than or equal
Check less less than leq less than or equal
abov above abeq above or equal
belw below bleq below or equal
equ equal neq not equal
plus plus mins minus
ovf overflow nov not overlow
cty correct type ity incorrect type
Management spid set pid register pidt preset pid and tag
shp set heap pointer lhp load from heap pointer
exhp exchange heap pointer set stp set temporary area pointer
Itp load from temporary area pointer stf store flags
Idf load from flags
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append([H | T], X, V)

append([], X, Y) :- X = Y.
append:
seta $suspend, ap
dcll ri, $1, r4 ; [H
$2:
tgld [r1 + 1], r1 3 1)
allc s, 1lst, 2, r5 Y
st r4, [x5], r6 ; B
sudf [r5 + 1], x6 Al
bind 5, x3, r7 ; Y=[H| Z]
jntg r7, udf, $checkl
mov 6, r3 A
ex1l 1, $2, r4 ; [H |
$1:
dfcc rl, nil, $fail ; 0
derf r2, $ +1 ; X =Y.
derf 3, $ +1
cvos r2, r3, r2, r3
bind x2, r3, x7
jntg 7, udf, $check2
succ gtp, mp
stop
3: append D= v 34 A
6.2 ERETFRI
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30 (B 30 © ¥ X } @ naive reverse). quick sort
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Fa vy 7 X VUERfTTAbR VWO, A4
SAv e TL—sHBELT, Vr v 7GR 1H
EFXNIFI3I 70y 20FAF 4 8hh 5,
2T, 20X S RBEOURETE R 527
Hic. Effa v F 7 X V1 O jump ST
EZBUHREB O KO THo EffzvT 7R}

:= Y = [H | Z], append(T, X, Z).




FL YT Turack B ERETFR

2—F . Reduction [E]# jump % X
AT o PN F4x! LTRSK ec.? & | fork || mMAckme | Urtne mE
(word) [ ump || (tota)) call (KRPS) | (KRPS)
append 100 49 818 101 101 100 1 1235 901.0
(12.4%)
naive 86 4426 526 496 465 31 1121 826.1
reverse 30 (11.9%)
quick 136 6972 809 380 279 101 545.0 404.3
sort 50 . (11.6%)
primes 50 204 19160 3985 388 371 17 202.5 124.7 HEMRL T—2rC
(20.8%) BA 7 BE

1 7a?5 noRSBAOKRE X
2rec. : tail recursion It X b EfFEx A bD

primes (Max, Ps) :-
gen(2, Max, Ns), sift(Ns, Ps).

gen(N, Max, Ns) :-
greater(N, Max, Greater),
geni(Greater, N, Max, Ns).
geni(false, N, Max, !'[N | Ns1]) :-
addi(N, N1), gen(N1, Max, Ns1).
geni(true, N, Max, ![1).

sift([PIXs], [P | Zs1]) :-
filter(P, Xs, Ys), sift(Ys, Zs1).
sift([1, '[1).

filter(P, [X|Xs], Ys) :-
mod(X, P, Mod), zero(Mod, Zexo),
filteri(Zero, P, [X | Xs], Ys).

filter(?, [1, ![D).

filteri(false, P, [X | Xs], !'[X | Ys1]) :-
filter(P, Xs, Ysi).

filteri(true, P, [X | Xs], Ys) :-
filter(P, Xs, Ys).

greater(N, Max, Greater) ..... N Max LY K& »okb
Greater IC true ¥ % 5 Ch i hif false %iE7,

add1(N, N1) ........ Nic1 M LAb D% N1 IGET,
mod(X, P, Mod) .... X% PCHlo7%&Y % Mod ICGET
zero(Mod, Zero) ......... Mod 220 7% & Zero IC true %
%5 ThiF K faise %38 F.
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