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; ; iUNIFY-DAG is the top level entry. It calls UNIFYO vhich calls UNIFY1.
;1 If UNIFY1 succeeds, a copy is returned to UNIFY-DAG. If UNIFY1 fails at
;;;any time of recursion, it immediately returns ’UNIFY-FAIL to UNIFY-DAG. :
function UNIFY-DAG (dagil,dag2);
RESULT :== catch with tag ’UNIFY-FAIL calling UNIFYO(dagl,dag2)
increment *unify-global-counter* ;;; initially, this value starts from 10 -
return RESULT;
end;

function UNIFYO (dagil,dag2?);
if 'sTs == UNIFY1(dagl,dag2);
then COPY :== COPY-DAG-WITH-COMP-ARCS(dagl);
return COPY;
end;

function UNIFY1 (dagl-underef,dag2-underef);
DAG1 :== DEREFERENCE-DAG(dagi-underef);
DAG2 :== DEREFERENCE-DAG(dag2-underef);

if (DAG1 == DAG2) +33 i.e., ’eq’ relation, this may happen
then return ?*T#; ;33 because of forwarding and loops
else if (DAG1.type == :bottom) ;; i.e., variable e

then FORWARD-DAG(DAG1,DAG2, :temporary);
return ’*T*;

else if (DAG2.type == :bottom)
then FORWARD-DAG(DAG2,DAG1, :temporary);
return ’*Tx;

else if (DAG1.type == :atomic and DAG2.type == :atomic)
then
if (DAGl.arc-list == DAG2.axrc-list) ;;;contains atomic values
then FORWARD-DAG(DAG2,DAG1, :temporary);
return ’*T#;
else throv with keyword ’UNIFY-FAIL;
;i3 i.e., return directly to unify-dag (throv/catch comstruct)

else if (DAG1.type == :atomic or DAG2.type = :atomic)
then
throw with keyword ’UNIFY-FAIL;

else NEW :== COMPLEMENTARCS(DAG2,DAG1);
SHARED :== INTERSECTARCS(DAG1,DAG2);
for each ARC in SHARED do
RESULT :== UNIFY1(destination of the shared arc for dagi,
destination of the shared arc for dag?2);
if (RESULT == ’xTx)
then
return ’*T*;
else throw with keyword ’UNIFY-FAIL;

If (the recursive calls to UNIFY1 successfully returned
for all shared arcs) ;;; this check is actually unnecesary because if there is
then :i; a failure, unifyl has returned already (by throw). I
FORWARD-DAG (DAG2,DAG1, :temporary) ;
DAG1.comp-arc-mark :== »unify-global-counterx*; -
DAG1.comp-arc-list :== NEW
return ’*T*;

end;
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function COPY-DAG-WITH-COMP-ARCS (dag-underef);

DAG :==

if (DAG

DEREFERENCE-DAG (dag-underef) ;
.copy is non-empty

and

DAG

.copy-mark == *unify-global-counter*)

then return the content of DAG.copy; ;i3 i.e. existing copy

else if

else if

else

end;

(DAG.type == :atomic)

COPY :== CREATE-NODE(); ;i; creates an empty node.

COPY.type :== :atomic;

DAG.copy :== COPY;
DAG.copy-mark :== #*unify-global-counter#;
return COPY;

(DAG.type == :bottom)

COPY :== CREATE-NODEQ);

COPY.type :== :bottom;

DAG.copy :== COPY;

DAG.copy-mark :== *unify-global-counter;
return COPY;

COPY :== CREATENODEQ);
COPY.type :== :complex;
for all ARC in DAG.arc-list do
NEWARC :== COPY-ARC-AND-COMP-ARC(ARC);
push NEWARC into COPY.arc-list;
if (DAG.comp-axrc-list is non-empty
and
DAG.comp-arc-mark == *unify-global-counterx)
then
for all COMP-ARC in DAG.comp-arc-list do
NEWARC :== COPY-ARC-AND-COMP-ARC(COMP-ARC) ;
push NEWARC into COPY.arc-list;

DAG.copy :== COPY
DAG.copy-mark :== xunify-global-counterx;
retuxn COPY;

function COPY-ARC-AND-COMP-ARC (input-arc)

LABEL :
VALUE
return
end;

== label of input-arc;

:== COPY-DAG-WITH-COMP-ARCS(value of input-arc);

a new arc with LABEL and VALUE;

B4 3: Rzt BBE—{ET 1 =) X4
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sent# Unifs USrate Elapsed time(sec) Num of Copies Num of Conses

T W T W T W
1 6 0.5 1.066 1.113 85 107 1231 1451
2 101 0.35 1.897 2.899 1418 2285 15166 23836
3 24 0.33 1.206 1.290 129 220 1734 2644
4 71 0.41 3.349 4.102 1635 21561 17133 22943
5 3056 0.39 12.151 17.309 5529 9092 57405 93035
6 59 0.38 1.25¢ 1.601 608 997 6873 10763
7 6 0.38 1.016 1.030 85 107 1175 1395
8 81 0.39 3.499 4.452 1780 2406 18718 24978
9 480 0.38 18.402 34.653 9466 15756 96985 167211
10 555 0.39 26.933 47.224 11789 18822 119629 189997
11 109 0.40 4.592 5.433 2047 2913 21871 30531
12 428 0.38 13.728 24.350 7933 13363 81536 135808
13 559 0.38 15.480 42.357 9976 17741 102489 180169
14 52 0.38 1.977 2.410 745 941 8272 10292
15 77 0.39 3.574 4.688 1590 2137 16946 22416
16 77 0.39 3.668 4.431 1590 2137 16943 22413
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tunction UNIFY-DAG (dagl, dag2);
clear all locks';
clear sunify-lwpsst, tdelayed-forwardt, tunffy-lwps-countt;
with-spin-lock(tuni fy-result-lockt,

tunify-results :== *NOT-DONE;)
make-1wp(uni fy0, dagt, dag2); i unify0-1wp
do forever

with-spin-lock(*uni fy-result-locks,

unless tunify-results == 'NOT-DONE
return from loop;)

increment *unify-global-counters
with-spin-lock(*uni fy-result~1ocks,

1f (2unify-results == *UNIFY-FAIL)

then return nil;

else return sunify-results;
end;

function UNIFY0 (dagi, dag2);
wlth-spin-]ock(tunify-lwps-count-lockt,

increment xunify-1vps-count;)
make-1wp(check-success, dag1, : 1 wpname checker-1wp);
wlth-spin-lock(sunify-1wps-locks,

push make-1wp(unify1, dagl, dag2, : 1wpname
tuni fy-global-counters)
into *unify-1wpss;

end;

function CHECK-SUCCESS (dagi);

do forever

wl th-spin-lock( *uni fy-1wps-count-1ocks,

if (tunify-1wps-counts .== 0)
then return from loop;)

FORCE-DELAYED-~FORWARD( ) ;
wlth-spin-lock(tunlfy—resu]L-lockt.

tuni fy-results :a= CCOPY~DAG-WI TH-COMP- ARCS( dag1));
return tunify-results;
end;

function SENDFAIL();
1f (*unify-global-counters == lwpname of the process
evaluation this function)

then ki1l all Twps in *tunify-1wpst except this 1wp;
k111 checker-1wp;

with-spin-lock(tuni fy-resul t-1ocks,

tunify-results :== 'UNIFY-FAIL);
end;

function UNIFY1 (dagI—underef,dagZ-underef):

DAG1 :== DEREFERENCE-DAG(dagi-underef);

OAG2 : == DEREFERENCE-DAG(dag2-underef);

LWPNAME :== lwpname of the process evaluating this function;

1F (DAG1 == DAG2)
then decrement tunify-lwps-countt;
return ’ :Ts;

else {f (DAGI.type == :bottom) ;; i.e., variable
then FORWARD-DAG( DAG1, DAG2, LWPNAME, : temporary);
decrement *unify-1wps-counts;
return =Tz,

else 1f (DAG2. type == :bottom)

then FORWARD-DAG(DAG2,DAG1,LWPNAME,:temporary):
decrement tunify-1wps-counts;
return ’=zTs;

else {f (DAGl.type == :atomic and DAG2. type == :atomic)
then .
1f (DAGL. arc-11st == DAG2. arc-11st) ;;:contains atomic values
then FORWARD-DAG(DAGz,DAGI.LNPNAME,:temporary);
decrement tunffy-lwps-counts;
return ’=Ts;
elﬁe SEND-FAIL();
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else 1f (DAGI.type == ;atomic or DAG2.type == :atomic)
then
SEND-FAIL();

else NEW :== COMPLEMENTARCS(DAGZ, DAG1);
SHARED : == INTERSECTARCS(DAG1, DAG2);
increment *unify-lwps-count: by length of SHARED;
for each ARC in SHARED do
send to mail box
(destination of the shared arc for dagl,
destination of the shared arc for dag2);
push make-1wp(UNIFY1, dagl received from mailbox,
dag2 received from mailbox,
: Twpname LWPNAME)
into sunify-1wpss;
delay evaluation of (FORWARD-DAG(DAGZ2, DAG1, LWPNAME: temporary);
DAG1. comp-arc-mark :== *unify-global-counters;
DAG1. comp-arc-1ist :== NEW
decrement sunify-lwps-counts
end;

function FORWARD-DAG (dagl, dag2, 1wpname, type);

if (1wpname == *unify-global-counters)
then if (type == :temporary)

then dagl. forward :== dag?;

dagl. forward-mark :== tunify-global-counters;

if (type == :permanent)

then dagil. forward :== dag2;

~dagt. forward-mark :== 9;

Veas end;

function COPY-DAG-WITH-COMP-ARCS (dag-underef);
DAG : == DEREFERENCE-DAG(dag-underef);
i1f (DAG.copy is non-empty
and
DAG. copy-mark == runify-global-counters)
then return the content of DAG. copy; ;i3 1.e. existing copy

else 1f (DAG. type == :atomic)
COPY : == CREATE-NODE(); 33; creates an empty node.
COPY. type :== :atomic;
COPY. arc-11st :== DAG. arc-11ist;
DAG. copy : == COPY;
DAG. copy-mark :== 2unify-global-countert;
return COPY;

333 this 1s an atomic value

else if (DAG. type == :bottom)
COPY :== CREATE-NODE();
COPY. type :== :bottom;
DAG. copy : == COPY;
DAG. copy-mark :== zunify-global-counters;
return COPY;

else
~ COPY : == CREATENODE();
COPY. type :== :complex;
for all ARC in DAG.arc-1ist do
NEWARC : == COPY-ARC-AND-COMP-ARC( ARC);
push NEWARC into COPY. arc-list;
i1f (DAG. comp-arc-1ist 1s non-empty
and
DAG. comp-arc-mark == tunify-global-counters)
then
for all COMP-ARC in DAG. comp-arc-1ist do
NEWARC : == COPY-ARC-AND-COMP-ARC( COMP-ARC);
push NEWARC into COPY. arc-list;

DAG. copy :== COPY

DAG. copy-mark :== tunify-global-counters;
return COPY;
end;

function COPY-ARC-AND-COMP-ARC (1nput-arc)

LABEL :== label of input-arc;

VALUE :== COPY-DAG-WITH-COMP-ARCS(value of i{nput-arc);
return a new arc with LABEL and VALUE;

end;

B4 6: MFE L cRefEIZEEBUERIBE — (LT A= ) X4 (2D 2)
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