35

30

25 +

20 ¢

15 ¢

10 +

fib (4),[]]

fib (3) ,fib (1) ,fib(2) ,[]]

fib (0) ,fib (1) ,fib (1) ,fib(2),fib (0)
sum (1) ;sum (1) ,sum (1) ;,sum(1) ,sum(1),

par-fib-id1, processors=unbounded

Abplicable N
Applied ——

Store Size




par-min-id2, processors=unbounded
10

Applicable ——
Applied ——
9 r Store Size 1

Store = Query = [min(1l) ,min(3) ,min(2) ,min(4) ,min(5) ,[]]
[min (1) ,min(3) ,min(2) ;min(4) ,min(5) ,[]]
[min (1), []]



par-sum-id3, processors=unbounded

20
Applicable ——

18 L Applied —— |
Store Size
16 +
14 +
12 +

10 +

Store = Query = [sum(5) ,sum(2) ,sum(1) ,sum(3) ,sum(4) ,[]]
[sum (5) ,sum(2) ,sum (1) ;,sum(3) ,sum(4) ,[]]

[sum (7) ,sum(3) ,sum(5) ,[]]

[sum (8) ,sum (7) ,[]]

[sum (15) ,[]]



unbounded

par-next0-id4, processors

Applied —— |

Store Size

Abplicable —_—

10
9

o




par-prime-id5, processors=unbounded

Applicable ——
Applied ——
45 Store Size 1

35 ¢

25 ¢

15 +

Store = Query = [prime(2) ,prime(4),prime(3),prime(5) ,[]]
[prime (2) ,prime (4) ,prime(3) ,prime(5) ,[]]
[prime (2) ,prime (3) ,prime(5) ,[]]



par-gcd-id6, processors=unbounded

A'pplicable —_—
Applied ——
Store Size 1

-




par-gcd2-id7, processors=unbounded

A'pplicable J——
Applied ——
Store Size




par-uf1-id8, processors=unbounded
18

Applicable —+—

16 Applied ——

[ Store Size |
14 |
12 |
10
8
6
4 4
2
O 1

0 1 2 3 4 5 6 7 8 9

Store = Query = [union(2,4) ,union(3,2) ,union(5,3),union

(1,5),r00t(5),root(4) ,root(3),root(2),root (1) ,[]]

[union (2,4) ,union (3,2) ,union (5,3) ,union(1,5) ,root (5) ,root
(4) ,root (3) ,root (2) ,root (1) ,[]]

[find (5, 21606), find (1, 21618),find (3, 21630),find (5,
21642) , find (2, _21654) , find (3, _21666) , find (4, 21678),
find (2,_21690) ,link (_ 21618, 21606) ,link (_ 21642, 21630)
,link (_21666, 21654) ,link (_21690, 21678),root(5),root
(4) ,root (3) ,root (2) ,root (1) ,[]]

[link (_21618, 21606),link (_21642, 21630),link (_21666,
_21654) ,link (_21690, 21678) ,root (5) ,root (4) ,root(3),
root (2) ,root (1) ,found (2, 21690) ,found (4, 21678),found
(3,_21666) ,found (2,_21654) ,found (5,_21642) ,found (3,
_21630) ,found (1,_21618) ,found (5,_21606) ,[]]

[link (_21618,_21606) ,link (_21642,_21630),link (_21666,
21654) ,link (21690, 21678),point (5,1),point (2,3) ,root
(4) ,root (3) ,root (1) ,found (2, 21690) ,found (4, 21678),
found (3,_21666) ,found (2,_21654) ,found (5,_21642) ,found
(3, 21630) ,found (1, 21618) ,found (5, 21606) ,[]]

[link (_21618,_21606) ,link (_21642,_21630),link (_21666,
21654) ,link (21690, 21678),point (5,1) ,point (2,3) ,root
(4) ,root (3) ,root (1) ,found (3, _21690) ,found (3, 21654),
found (1, 21642) ,found (1, 21606) ,found (4, 21678) ,found
(3,_21666) ,found (3,_21630) ,found (1,_21618) ,[]]

[link (_21642, 21630),link (_21690, 21678),point (3,1),point
(5,1),point (2,3) ,root (4) ,root (1) ,found(3,_21690) ,found
(1, _21642) ,found (4, 21678) ,found (3,_21630) ,[]]

[link (_21642, 21630),link (_21690, 21678),point (3,1) ,point
(5,1),point (2,3) ,root (4) ,root (1) ,found(1,_21690) ,found
(1,_21630) ,found (1,_21642) ,found (4,_21678) ,[]]

[link (_21690, 21678),point (4,1),point (3,1),point(5,1),



point (2,3) ,root (1) ,found (1, 21690) ,found (4, 21678) ,[]]
[link (_21690,_21678) ,point (4,1) ,point(3,1) ,point(5,1),

point (2,3) ,root (1) ,found (1,_21678) ,found (1,_21690) ,[]]
[point (4,1) ,point (3,1),point (5,1),point(2,3) ,root (1) ,[]]



par-uf2-id9, processors=unbounded
25

Applicable —+—
Applied ——
Store Size
20 |
15 +
10 +
5 3
O 1
0 1 2 3 4 5 6 7 8 9
Store = Query = [union(2,4) ,union(3,2) ,union(5,3),union
(5,5) ,union(1,5) ,root (5) ,root (4),root(3),root(2),root

(1), []]

[union (2,4) ,union (3,2) ,union(5,3) ,union(5,5) ,union (1,5),
root (5) ,root (4) ,root (3) ,root(2),root (1) ,[]]

(line too long)

. (line too long)

[link (23428, 23416),link (_ 23476, 23464) ,link (_23500,
_23488) ,link (_ 23524, 23512) ,point (5,1) ,point(2,3) ,root
(4) ,root (3) ,root (1) ,found (2, 23524) ,found (4, 23512),
found (3, _23500) ,found (2, 23488) ,found (5, 23476) ,found
(3, 23464) ,found (1, 23428),found (5, 23416) ,[]]

[link (_ 23428, 23416),link (_ 23476, 23464),link (_23500,
_23488) ,link (_23524,_23512) ,point (5,1) ,point (2,3) ,root
(4) ,root (3) ,root (1) ,found(3,_23524) ,found (3,_23488),
found (1,_23476) ,found (1,_23416) ,found (4,_23512) ,found
(3,_23500) ,found (3, 23464) ,found (1,_23428) ,[]]

[link (23476, 23464),link (_ 23524, 23512),point(3,1),point
(5,1),point (2,3) ,root (4) ,root (1) ,found (3,_23524) ,found
(1, 23476) ,found (4, 23512) ,found (3, 23464) ,][]]

[link (23476, 23464),link (23524, 23512),point (3,1),point
(5,1),point (2,3) ,root (4) ,root (1) ,found (1, 23524) ,found
(1, 23464) ,found (1, 23476) ,found (4, 23512) ,[]]

[link (_23524,_ 23512) ,point(4,1),point(3,1) ,point(5,1),
point (2,3) ,root (1) ,found (1,_23524) ,found (4,_23512) ,[]]

[link (23524, 23512) ,point(4,1) ,point(3,1) ,point(5,1),
point (2,3) ,root (1) ,found (1, _23512) ,found (1, 23524) ,[]]

[point (4,1) ,point (3,1) ,point (5,1),point(2,3) ,root (1) ,[]]

10



par-blk1-id10, processors=unbounded

30
Applicable ——
Applied ——
25 | Store Size
20 +
15 +
10 +
5
0 L
0 1 2

Store = Query = [grab(5,105) ,grab(4,104) ,grab(3,103),grab
(2,102) ,grab(1,101) ,empty(5) ,empty (4) ,empty(3) ,empty
(2) ,empty (1) ,clear (105) ,clear (104),clear (103) ,clear
(102) ,clear (101) ,on(105,5) ,on(104,4) ,on(103,3) ,on
(102,2) ,on(101,1) ,put(5,1) ,put(2,5) ,put(1,2) ,put(4,1)
put(4,4) ,[]]

. (line too long)

[clear (1) ,clear (2),clear (3),clear(4),clear(5),put(5,1),
put(2,5) ,put(1,2),put(4,1),put(4,4),hold(1,101) ,hold
(2,102) ,hold (3,103) ,hold (4,104) ,hold (5,105) ,[]]

[empty (4) ,empty (2) ,empty (1) ,empty(5),clear (104),clear
(102) ,clear (101) ,clear (105) ,clear (3) ,on(104,4) ,on
(102,5) ,on(101,2) ,on(105,1) ,put(4,1) ,hold (3,103) ,[]]

)

11



par-blk2-id11, processors=unbounded

25
Applicable ——
Applied ——
Store Size
20 +
15 +
10 +
5 b
a\
0 L L
0 1 2 3

Store = Query = [grab(5,5),grab(4,4),grab(3,3),grab(2,2),
grab(1,1) ,empty(5) ,empty (4) ,empty (3) ,empty(2) ,empty (1)
,clear (5) ,clear (3),clear (1) ,on(5,6) ,0on(3,4),0n(1,2),
put (1,4),put(2,1),put(3,2),put(5,3),put(2,5) ,[]]

. (line too long)

[grab(4,4) ,grab(2,2) ,empty(4) ,empty(2),clear(2),clear(4),
clear (6) ,put(1,4),put(2,1),put(3,2),put(5,3),put(2,5),
hold (1,1) ,hold (3,3) ,hold (5,5) ,[]]

[grab (4,4) ,grab(2,2) ;empty (1) ,empty(3) ,empty(4) ,empty(2),
clear (1) ,clear (3),clear(6),on(1,4),0n(3,2),put(2,1),
put (5,3) .put(2,5) hold (5,5) , []]

[grab(4,4) ,grab(2,2) ,empty (5) ,empty (1) ,empty (3) ,empty (4) .
empty (2) ,clear (5) ,clear (1) ,clear (6),on(5,3),on(1,4) ,0n
(3,2) ,put(2,1) ,put (2,5) ,[]]

12



par-arc1-id12, processors=unbounded

90 T
Applicable ——

80 L Applied —— |
Store Size

70 +

60 +

50 +

40 +

Store = Query = [arc(1,5,17),arc(1,3,7),arc(2,3,3),arc
(2,4,8),arc(3,4,4) ,arc(2,3,3) ,arc(1,5,21) ,arc(4,5,5),
arc(3,4,4),arc(2,3,3),arc(1,2,2) ,[]]

[arc(1,5,17),arc(1,3,7),arc(2,3,3),arc(2,4,8),arc(3,4,4),
arc(2,3,3),arc(1,5,21) ,arc(4,5,5),arc(3,4,4) ,arc
(2,3.,3) Larc(1,2,2) ,[]]

(line too long)
(line too long)
(line too long)
(line too long)
(line too long)

13



par-arc2-id13, processors=unbounded

45 : : T
Applicable ——
a0 L Applied —— |
Store Size
35+
30 +

Store = Query = [arc(2,3,4),arc(1,3,5),arc(1,5,21) ,arc
(4,5,5),arc(5,9,25) ,arc(4,9,34) ,arc(3,9,45) ,arc
(2,9,58),arc(1,9,73) ,arc(0,5,25) ,arc(0,4,16) ,arc
(0,3,9),arc(0,2,4) ,arc(0,1,1) ,[]]

[arc(2,3,4) ,arc(1,3,5) ,arc(1,5,21) ,arc(4,5,5),arc(5,9,25)
,arc(4,9,34) ;arc(3,9,45) ,arc(2,9,58) ,arc(1,9,73) ,arc
(0,5,25) ,arc(0,4,16) ,arc(0,3,9) ,arc(0,2,4),arc(0,1,1)
(]

(line too long)
(line too long)
(line too long)
(line too long)

14



par-map-id14, processors=unbounded

18
Applicable ——
Applied ——
16 L Store Size
4 ,
0 1 2

Store = Query = [mapreduce(cw,cw) ,data(1l),data(2),data(4)
,data (2) ,data(4) ,data(8) ,data(9),data(5),data(6),data
(1) ,data(7) ,data(5) ,data(3) ,data(10),data(3) ,[]]

[mapreduce (cw,cw) ,data (1) ,data(2) ,data(4) ,data(2) ,data(4)
,data (8) ,data(9) ,data(5),data(6),data(1l),data(7),data
(5),data(3) ,data(10) ,data(3) ,[]]

[mapreduce (cw,cw) ,work(cw,3 ,1) ,work(cw,10,1) ,work(cw,3,1)
,work (cw,5,1) ,work(cw,7,1) ,work(cw,1,1) ,work(cw,6,1) ,
work (ew,5,1) ,work(cw,9,1) ,work(cw,8,1) ,work(cw,4,1),
work (¢cw,2,1) ,work(cw,4,1) ,work (cw,2 1) ,work(cw,1,1)
(1]

[mapreduce (cw,cw) ,work (cw,2,2) ,work(cw,4,2) ,work(cw,1,2),
work (ew,5,2) ,work (cw,3,2) ,work(cw,10,1) ,work(cw,7,1),
work (ew,6,1) ,work(cw,9,1) ,work(cw,8,1) ,[]]

15



par-sat-id15, processors=unbounded

400 T T
Applicable ——
Applied ——
350 Store Size 1
300 *
250 +
200 +
150 | _"
100 +
50 -
0 M
0 1 2 3 4 5 6 7

Store = Query = [f([1
or(1,2)) e (51 and(5
v (

:3,4,5],[]) ;eq(25,0r(2,5)) ,eq(12,

1) eq(35 0r(3,5))7eq(43,and(4,3)
)7GQ(5aV(5)) 4)),eq(3,v(3)),eq(2,v(2)),eq(1,v
(1)) 1]

[f([1,2,3,4,5],[]) ,eq(25,0r(2,5)),eq(12,0r(1,2)),eq(51,
and (5,1)) ,eq(35,0r(3,5)) ,eq(43, and( ,3)) eq(5 ( )) e
(4,v(4)),eq(3,v(3)),eq(2, V(2)) a(1,v(1)) 1]

[f([2,3,4,5],[false(1)]),f([2,3,4,5] [true( )]) eq(25,0
(2,5)),eq(12,0r(1,2)),eq(bl,and(5,1)) ,e (35 or (3, 5))
eq (43 ,and (4,3)) .eq(5,v(5)) ,eq(4,v(4)) eq(3,v(3)) eq (2
v(2)),eq(1,v(1)) ,[]]

[f([3,4,5],[false(2),true(1)]),f([3,4,5],[true(2),true(l)

4,
)

1),f([3,4,5],[false(2),false(1)]),f([3,4,5],[true(2),
false (1)]) ,eq(25,0r(2,5)),eq(12,0r(1,2)),eq(51,and
(5,1)) e (35 or(3,5)), GQ(43 and (4,3)) ,eq(5,v(5)) .eq (4,
V(4)) eq(3.v(3)) eq(2.v(2)) ea(1.v(1)) o]
[f([4,5],[false(3) true( ) false( )1),f([4,5],[true(3),
true(2),false(1)]),f([4,5],[false(3), false( ), false (1)
1), f([4,5],[true(3 ) false( ),false(1)]),f([4,5],[false
(3),true(2) true(1)]),f([4,5],[true(3), true( ) true (1)
1),f([4,5],[false(3), false( ),true(1)]),f([4,5],[true
(3 ) false (2) ,true(1)]) ,eq(25,0r (2 )),eq(12 or(l 2)),
eq(51,and(5,1)),eq(35,0r (3 5)) ( and( )) q(5,v
( ) cea(4,v(4)) e (3.v(3)) ea(2,v(2)) ea(1.v(1)) .[]]

(llne too long)
. (line too long)
(line too long)
(line too long)

16



35

30

25 +

20 ¢

15 ¢

10 +

pars-fib-id16, processors=unbounded

Abplicable N
Applied ——
Store Size

fib (4),[]]

fib (2) ,fib (2),fib (3) ,[]]

fib (0) ,fib (1) ,fib (0) ,fib (1) ,fib (1) ,fib(2) ,[]]
sum (1) ,sum (1) ,sum(1) ,sum(1) ,sum(1), (0),fib (1)

17



pars-min-id17, processors=unbounded
10

Applicable ——
Applied ——
9 r Store Size 1

Store = Query = [min(5) ,min(1) ,min(3) ,min(2) ,min(4) ,[]]
[min (5) ,min (1) ,min(3) ;min(2) ,min(4) ,[]]
[min (1), []]

18



pars-sum-id18, processors=unbounded
20

Applicable ——
18 L Applied —— |
Store Size
16
14 +
12 +

10 +

Store = Query = [sum(3) ,sum(1) ,sum(5) ,sum(4) ,sum(2) ,[]]
[sum (3) ,sum (1) ,sum(5) ;,sum(4) ,sum(2) ,[]]

[sum (6) ,sum (6) ,sum(3) ,[]]

[sum (9) ,sum(6) ,[]]

[sum (15) , []]

sum

19



pars-next0-id19, processors=unbounded

10
Applicable ——

Applied —— |
Store Size

Store = Query = [next(0,1),next(0,3) ,next(0,4) ,next(0,2),
next (0,5) ,[]]

[next (0, 1) next(0,3),next(0,4),next(0,2),next(0,5) 1]

[next (4,5) ,next (2,4) ,next(2,3) ,next (1,2) ,next(0,1) ,[]]

[next (3,4) ,next (4,5) ,next(2,3) ,next (1,2) ,next(0,1) ,[]]

20



pars-prime-id20, processors=unbounded

Applicable ——
Applied ——
45 Store Size 1

35 ¢

25 ¢

15 +

Store = Query = [prime(3) ,prime(5),prime(2) ,prime(4) ,[]]
[prime (3) ,prime (5) ,prime(2) ,prime (4) ,[]]
[prime (3) ,prime (5) ,prime(2) ,[]]

21



pars-gcd-id21, processors=unbounded

Applicable ——
Applied ——
Store Size 1

ged

,ged
,ged
;gcd

(5

P

22




pars-gcd2-id22, processors=unbounded

7 T
Applicable ——
Applied ——
Store Size
6 4
5
4 L

23



pars-uf1-id23, processors=unbounded
18

Abplicable N

16 Applied ——

[ Store Size |
14 |
12 |
10
8
6
4 4
2
0 L

0 1 2 3 4 5 6 7 8

Store = Query = [union (3,1) ,union(5,3) ,union(4,5),union

(2,4) ,ro0t(5) ,root (4) ,ro0t(3) ,root(2),root (1) ,[]]

[union (3,1) ,union (5,3) ,union (4,5) ,union(2,4) ,root (5) ,root
(4) ,root (3),root(2),root (1) ,[]]

[find (5, 74592),find (4, 74604) ,find (3, 74616),find (5,

_ 74628) , find (1, _74640) ,find (3, 74652),find (4, 74664),
find (2, _74676) ,link (74604, 74592) 6 link (_ 74628, 74616)
,link (__74652,_74640) ,link (_74676,_74664) ,root (5) ,root
(4) ,root (3),root(2),root (1) ,[]]

[link (_74604, 74592),link (_74628, 74616),link (_74652
_74640) ,link (_ 74676, 74664) ,root (5) ,root (4) ,root(3),
root (2) ,root (1) ,found (4, 74664) ,found (3, 74652) ,found
(1,_74640) ,found (5,_74628) ,found (3,_74616) ,found (4,
_74604) ,found (5,_74592) ,found (2,_74676) ,[]]

[link (__74604,_74592) ,link (_74628,_74616),link (__74652,
 74640) ,link (74676, 74664) ,point (3,5),point (4,2),root
(5) ,root (2),root (1) ,found (4, 74664) ,found (3, 74652),
found (1,_74640) ,found (5,_74628) ,found (3,_74616) ,found
(4,_74604) ,found (5,_74592) ,found (2,_74676) ,[]]

[link (__74604,_74592) ,link (_74628,_74616),link (__74652,
 74640) ,link (74676, 74664) ,point (3,5),point (4,2) ,root
(5) ,root (2),root (1) ,found(2,_74604),found (5, 74652),
found (5, _74616) ,found (2, 74664) ,found (1, 74640) ,found
(5,_74628) ,found (5,_74592) ,found (2,_74676) ,[]]

[link (__74604,_74592) ,link (_74652,_74640) ,point (1,5) ,point
(5,2) ,point (3,5) ,point (4,2) ,root (2) ,found (2, 74604) ,
found (5, _74652) ,found (1, _74640) ,found (5, _74592) ,[]]

[link (74604, 74592) ,link (_74652, 74640),point (1,5),point
(5,2) ,point (3,5) ,point (4,2) ,root (2) ,found (2,_74592) ,
found (5,_74640) ,found (2,_74652) ,found (2,_74604) ,[]]

[link (74652, 74640) ,point (1,5),point (5,2),point (3,5) ,

24



point (4,2) ,root (2) ,found (2, 74640) ,found (2, 74652) ,[]]
[point (1,5) ,point (5,2) ,point (3,5) ,point (4,2) ,root (2) ,[]]

25



pars-uf2-id24, processors=unbounded

22 . T
Applicable ——

20 + Applied —— |
Store Size

18

16 +

14 +

12 +

Store = Query = [union (4,2) ,union(1,4) ,union(5,1),union
(1,5),union(4,1) ,root(5) ,root (4),root(3),root(2),root
(1), 1]]

[union (4,2) ,union (1,4) ,union(5,1) ,union(1,5) ,union(4,1),
root (5) ,root (4) ,root (3) ,root(2),root (1) ,[]]
(line too long)
(line too long)
(line too long)

. (line too long)

[link (76330, 76318),link ( 76378, 76366),point (4,5),point
(1,5),point(2,4) ,root (5) ,root(3),found (5, 76366) ,found
(5, 76330) ,found (4, 76318),found (4, 76378) ,[]]

[link (_76330,_76318) ,link (_76378,_76366) ,point (4,5) ,point
(1,5),point(2,4) ,root (5) ,root (3),found(5,_76378) ,found
(5, 76318) ,found (5, 76366) ,found (5, 76330) ,[]]

[point (4,5) ,point (1,5),point(2,4) ,root(5),root(3) ,[]]

26



pars-blk1-id25, processors=unbounded

30

Applicable ——
Applied ——

Store Size

25 +

20 +

15 +

10 +

5 *

0 1 2

Store = Query = [grab(5,105) ,grab(4,104) ,grab(3,103),grab
(2,102) ,grab(1,101) ,empty(5) ,empty (4) ,empty(3) ,empty
(2) ,empty (1) ,clear (105) ,clear (104),clear (103) ,clear
(102) ,clear (101) ,on(105,5) ,on(104,4) ,on(103,3) ,on
(102,2) ,on(101,1) ,put(2,5) ,put(4,2) ,put(1,4) ,put(3,1),
put(5,3) ,[]]

. (line too long)

[clear (2),clear (3),clear (4),clear(5),clear(1),put(2,5),
put (4,2) ,put(1,4),put(3,1),put(5,3),hold(2,102) ,hold
(3,103) ,hold (4,104) ,hold (5,105) ,hold (1,101) ,[]]

[empty (3) ,empty (5) ,empty (2) ,empty (4) ,empty (1), clear(103)
clear (105) ,clear (102) ,clear (104),clear (101) ,0on(103,1),
n(105,3),0on(102,5) ,0n(104,2) ,on(101,4) ,[]]

27



pars-blk2-id26, processors=unbounded

25
Applicable ——
Applied ——
Store Size
20 +
15 +
10 +
5 b
a\
0 L
0 1 2

Store = Query = [grab(5,5),grab(4,4),grab(3,3),grab(2,2),
grab(1,1) ,empty(5) ,empty (4) ,empty (3) ,empty(2) ,empty (1)
,clear (5) ,clear (3),clear (1) ,on(5,6) ,0on(3,4),0n(1,2),
put (4,1) ,put(2,4) ,put(3,2),put(3,3),put(4,3) ,[]]

. (line too long)

[grab(4,4) ,grab(2,2) ,empty(4) ,empty(2),clear (4),clear (6),
clear (2) ,put(4,1),put(2,4),put(3,2),put(3,3),put(4,3),
hold (3,3) ,hold (5,5) ,hold (1,1) ,[]]

[grab (4,4) ,grab(2,2) ,empty(3) empty(4) ,empty (2) ,clear (3),
clear (4) ,clear (6) ,on(3,2) ,put(4,1) ,put(2,4),put(3,3),
put (4,3) ,hold (5,5) ,hold (1,1) ,[]]

28



pars-arc1-id27, processors=unbounded

90 : : T

Applicable ——

Applied ——

80 r Store Size 1
70 +
60 +
50 +
40 +

Store = Query = [arc(1,5,21),arc(3,5,7),arc(3,4,5) ,arc
(3,4,4),arc(1,3,5) ,arc(1,2,3),arc(2,3,4),arc(3,4,5),
arc(1,4,10) ,arc(1,5,21) ,arc(4,5,5),arc(3,4,4) ,arc
(2,3,3),arc(1,2,2) ,[]]

[arc(1,5,21) ,arc(3,5,7),arc(3,4,5),arc(3,4,4),arc(1,3,5),
arc(1,2,3),arc(2,3,4) ,arc(3,4,5),arc(1,4,10) ,arc
(1,5,21),arc(4,5,5),arc(3,4,4) ,arc(2,3,3),arc(1,2,2)
(]

line too long)

line too long)

line too long)

line too long)

(
(
(
(
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pars-arc2-id28, processors=unbounded

45 : : T
Applicable ——
a0 L Applied —— |
Store Size
35+
30 +

Store = Query = [arc(2,5,11) ,arc(2,4,8),arc(1,4,10) ,arc
(1,3,7),arc(5,9,25) ,arc(4,9,34) ,arc(3,9,45) ,arc
(2,9,58),arc(1,9,73) ,arc(0,5,25) ,arc(0,4,16) ,arc
(0,3,9),arc(0,2,4) ,arc(0,1,1) ,[]]

[arc(2,5,11) ,arc(2,4,8) ,arc(1,4,10),arc(1,3,7) , arc
(5,9,25) ,arc(4,9,34) ,arc(3,9,45) ,arc(2,9,58) ,arc
(1,9,73) ,arc(0,5,25) ,arc(0,4,16) ,arc(0,3,9) ,arc(0,2,4)
,arc (0,1,1) ,[]]

(line too long)
(line too long)
(line too long)
(line too long)

30



pars-map-id29, processors=unbounded

18
Applicable ——
Applied ——
16 L Store Size
4 ,
0 1 2

Store = Query = [mapreduce(cw,cw) ,data(5),data(4) ,data(3)
,data (3) ,data(2) ,data(1) ,data(4),data(5),data(7),data
(10) ,data(9) ,data(8) ,data(6) ,data(2),data(1) ,[]]

[mapreduce (cw,cw) ,data(5) ,data(4) ,data(3) ,data(3) ,data(2)
,data (1) ,data(4) ,data(5),data(7),data(10),data(9),data
(8),data(6) ,data(2),data (1) ,[]]

[mapreduce (cw,cw) ,work(cw,2,1) ,work (cw,6,1) ,work (cw,8,1),
work (ew,9,1) ,work(cw,10,1) ,work(cw,7,1) ,work(cw,5,1),
work (ew,4,1) ,work(cw,1,1) ,work(cw,2,1) ,work(cw,3,1),
work (¢cw,3,1) ,work(cw,4,1) ,work (cw,5,1) ,work(cw,1,1)
(1]

[mapreduce (cw,cw) ,work (cw,3,2) ,work (cw,1,2) ,w
work (ew,5,2) ,work (cw,2,2) ,work(cw,6 ,1
work (ew,9,1) ,work(cw,10,1) ,work(cw,7,
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pars-sat-id30, processors=unbounded

250 :
Applicable ——
Applied ——
Store Size
200 +
150 | ]
100 +
50 -
0 /X/_/f/,%
0 1 2 3 4 5 6

Store = Query = [f([1,2,3,4,5],[]) eq(44, neg(4)) ,eq (54,
and (5,4)) ,eq(25,0r(2,5)),eq(32,and(3,2)),eq(53,and
(5,3)),eq(5,v(5)),eq(4,v(4)),eq(3,v(3)),eq(2,v(2)) eq

(L,v(1)) ,[]]
[f([1,2,3,4,5],]]) ,eq(44,neg(4)) ,eq(54,and(5,4)) ,eq(25,o0r
(2,5)),eq(32,and(3,2)),eq(53,and(5,3)) ,eq(5,v(5)) ,eq

(4,v(4)) ,eq(3,v(3)),eq(2,v(2)),eq(1,v(1)) ,[]]
[f([2,3,4,5],[false(1)]),f([2,3,4,5],[true(1l)]) ,eq(44,neg
(4)) ,eq(b54,and(5,4)),eq(25,0r(2,5)),eq(32,and(3,2)) ,eq
(53, and( 3)) e (5,v(5)) sea(4,v(4)) ,eq(3,v(3)) eq(2,v
(2)),eq(1,v(1 )) [1]
[f([3,4 5] [false( ) false

(1)]),£([3,4,5],[true(2),false
(1)]),f([3,4 5], [false(?)

,true (1 a) f([3,4,5],[true(2)
d(5,4)),eq(25,0r(2,5)

)
strue (1)]) ,eq(44,neg(4)) ,eq(54,an
),eq(32,and(3,2)) ,eq (53, and( 3)),e (5 v(5)),eq(4,v(4)
) ea(3.9(3)) .eq(2.v(2)) rea(1,v(1)) +[]]

[f([4,5],[false(3),false(2),true(l)]),f([4,5],[true(3),

false (2) ,true(1)]),f([4,5],[false(3), true( ), false (1)
1) ,f([4,5],[true(3) ,true(2 ) false (1)]) ,f([4,5],[false
(3),false (2 ) false (1)]) ,f([4,5],[t rue(3) false( ),
false (1)]),f([4,5], [false(3) true(2) ,true(1)]) ,f
([4,5], [true( ), true(2) true(1)]) ,eq(44,neg(4)) ,eq (54,
and (5,4)) ,eq(25,0r(2,5)),eq(32, and(3,2)),eq(53,and
(5.3)) cq(5.v(5)) .eq (4,v(4 )) a(3,v(3)),eq(2,v(2)),eq
(v (1) 1]

. (line too long)
. (line too long)
. (line too long)
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35

30

25 +

20 ¢

15 ¢

10 +

parsd-fib-id31, processors=unbounded

Abplicable N
Applied ——
Store Size

fib (4),[]]

fib (3) ,fib (1) ,fib(2) ,[]]

fib (0) ,fib (1) ,fib (0) ,fib (1) ,fib (1) ,fib(2) ,[]]
sum (1) ,sum (1) ,sum(1) ,sum(1) ,sum(1), (0),fib (1)

33



parsd-min-id32, processors=unbounded
10

Applicable ——
Applied ——
9 r Store Size 1

Store = Query = [min(4) ,min(3) ,min(1) ,min(5) ,min(2) ,[]]
[min (4) ,min(3) ,min(1) ;min(5) ,min(2) ,[]]
[min (1), []]

34



parsd-sum-id33, processors=unbounded
20

Applicable ——
18 + Applied —— |

Store Size
16 +
14 +
12 +

10 +

Store = Query = [sum(3) ,sum(1) ,sum(5) ,sum(2) ,sum(4) ,[]]
[sum (3) ,sum (1) ,sum(5) ;,sum(2) ,sum(4) ,[]]

[sum (6) ,sum (8) ,sum (1) , []]

%sumEQ) ,sum (6) ,[]]

35



parsd-next0-id34, processors=unbounded

10
Applicable ——
9 Applied —— |
Store Size
8
7
3

Store = Query = [next(0,3) ,next(0,5),next(0,4) ,next(0,1),
next (0,2) ,[]]
next (0,3) ,next (0,5) ,next (0,4) (0,1) ,next (0,2) ,[]]
next 2) ,next (1,3) ,next(1,5) ,next(1,4) ,next(0,1) ,[]]
5) ,next (2,4) ,next(2,3) ,next (1,2) ,next (0,1) ,[]]
4) ,next (4,5) ,next (2,3) ,next (1,2) ,next (0,1) ,[]]

36



parsd-prime-id35, processors=unbounded

Applicable ——
Applied ——
45 Store Size 1

35 ¢

25 ¢

15 +

Store = Query = [prime(4) ,prime(2),prime(3),prime(5) ,[]]
[prime (4) ,prime (2) ,prime (3) ,prime(5) ,[]]
[prime (2) ,prime (3) ,prime(5) ,[]]

37



parsd-gcd-id36, processors=unbounded

S

Applicable ——
Applied ——
Store Size

gc
ged (4) ,ged(
yged (1) ,ged (
,ged (1), ged (
,ged (0) ,ged (

38




parsd-gcd2-id37, processors=unbounded

" Applicable —+—
Applied ——
Store Size

Store = Query = [ged(11) ,ged(5) ,gcd(16) ,gcd(7) ,[]]

[ged (11) ,ged (5) ,ged (16) ,ged (7) ,[]]
[ged (9) ,gcd (4) ,ged(2) ,ged(5) ,[]]
[ged (3) ,gcd (7) ,ged (2) ,ged(2) ,[]]
[ged (0) ,ged (1) ,ged (5) ,ged (2) ,[]]
[ged (3) ,gcd (1) ,ged (0) ,ged (1) ,[]]
[ged (0) ,gcd (2) ,ged (0) ,ged (1) ,[]]
[ged (1) ,gcd (0) ,ged (0) ,ged (1) ,[]]
[ged (0) ,gcd (0) ,ged (0) ,ged (1) ,[]]

39



parsd-uf1-id38, processors=unbounded

18

Applicable —+—

16 Applied ——

[ Store Size |
14 |
12 |
10
8
6
4 4
2
O 1

0 1 2 3 4 5 6 7 8 9

Store = Query = [union (5,4) ,union(3,5),union(1,3),union

(2,1),ro0t(5),root (4) ,ro0t(3) ,root(2),root (1) ,[]]

[union (5,4) ,union (3,5) ,union(1,3) ,union(2,1) ,root(5),root
(4) ,root (3),root(2),root (1) ,[]]

[find (1, 104512) ,find (2, 104524),find (4, 104536) ,find (5,
104548) , find (5, 104560) , find (3, _104572) ,find (3,
104584) ,find (1, 104596) ,link (_ 104524, 104512) ,link (

_ 104548 ,_104536) ,link (__104572,_104560) ,link (_104596 ,
_104584) ,root (5) ,root (4) ,root (3) ,root (2) ,root (1) ,[]]
[link (104524, 104512),link (104548, 104536),link (_104572

,_104560) ,link (_ 104596, 104584) ,root (5) ,root(4) ,root
(3),root(2),root (1) ,found (1, 104596) ,found (1, 104512),
found (2,_104524) ,found (4,_104536) ,found (5,_104548) ,
found (5,_104560) ,found (3,_104572) ,found (3,_104584) ,[]]

[link (104524, 104512),link (104548, 104536),link (_104572
. 104560) ,link (104596 , 104584) ,point (5,3) ,point (3,1),
point (1,2) ,root (4) ,root(2) ,found (1, 104596) ,found(1,
_104512) ,found (2,_104524) ,found (4,_104536) ,found (5,
_104548) ,found (5,_104560) ,found (3,_104572) ,found (3,
_104584) ,[]]

[link (104524, 104512),link (104548, 104536),link (_104572
. 104560) ,link (_ 104596 , 104584) ,point (5,3) ,point (3,1),
point (1,2) ,root (4) ,root(2) ,found (2, 104596) ,found (3,
104560) ,found (3, _104548) ,found (1, _104584) , found (1,
_104572) ,found (2,_104512) ,found (2,_104524) ,found (4,
_104536) ,[]]

[link (104548, 104536),link (_104572, 104560),link (_104596
,_104584) ,point (5,3) ,point (3,1) ,point (1,2) ,root (4),
root (2) ,found (1,_104560) ,found (1,_104548) ,found (2,
_104584) ,found (2,_104572) ,found (2,_104596) ,found (4,
_104536) ,[]]

40



[link (_ 104548, 104536),link (104572, 104560) ,point (5,3),
point (3,1) ,point (1,2) ,root (4) ,root (2) ,found(2,_104560)
,found (2,_104548) ,found (2,_104572) ,found (4,_104536)

[link (104548, 104536) ,point (4,2),point (5,3),point (3,1),
point (1,2) ,root (2) ,found (2, 104548) ,found (4, 104536)
(11

[link (__104548 ,_104536) ,point (4,2) ,point (5,3) ,point (3,1),
point (1,2) ,root (2) ,found (2, _104536) ,found (2,_104548)
(1]

[point (4,2) ,point (5,3) ,point (3,1) ,point (1,2) ,root(2) ,[]]

41



parsd-uf2-id39, processors=unbounded
25

Abplicable N
Applied ——
Store Size
20 |
15 +
10 +
5 3
0 L
0 1 2 3 4 5 6 7 8
Store = Query = [union(3,1) ,union(3,3) ,union(5,3),union

(5,5) ,union (4,5) ,root (5) ,root (4) ,root (3) ,root(2),root
(1), []]

[union (3,1) ,union (3,3) ,union(5,3) ,union(5,5) ,union (4,5),

root (5) ,root (4) ,root (3) ,root(2),root (1) ,[]]
(line too long)

. (line too long)

[link (_106374,_106362) ,link (_106398,_106386) ,link (__106446
,_106434) ,point (3,5) ,point (5,4) ,root (4) ,root (2) ,root
(1) ,found (5, 106362) ,found (4, 106374) ,found (1, 106386)
,found (3, 106398) ,found (3, 106434) ,found (5, 106446)

(1]

[link (106374, 106362),link (_ 106398, 106386),link (_ 106446
,_106434) ,point (3,5) ,point (5,4) ,root (4) ,root (2) ,root
(1) ,found (4, 106362) ,found (5, 106434) ,found (5, 106398)
,found (4, 106446) ,found (4, 106374) ,found (1,_106386)
(1]

[link (106398, 106386),link (_ 106446, 106434) ,point (3,5),
point (5,4) ,root (4) ,root (2) ,root (1) ,found (4, 106398),
found (4, 106434) ,found (4, 106446) ,found (1, 106386) ,[]]

[link (_ 106398, 106386),point (1,4),point(3,5),point (5,4),
root (4) ,root (2) ,found (4, _106398) ,found (1, 106386) ,[]]

[link (_106398, 106386) ,point(1,4),point(3,5) ,point (5,4),
root (4) ,root (2) ,found (4,_106386) ,found (4,_106398) ,[]]

[point (1,4) ,point (3,5),point(5,4) ,root (4) ,root(2) ,[]]

) —

) —
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parsd-blk1-id40, processors=unbounded

30
Applicable ——
Applied ——
25 | Store Size
20 +
15 +
10 +
5
0 L
0 1 2

Store = Query = [grab(5,105) ,grab(4,104) ,grab(3,103),grab
(2,102) ,grab(1,101) ,empty(5) ,empty (4) ,empty(3) ,empty
(2) ,empty (1) ,clear (105) ,clear (104),clear (103) ,clear
(102) ,clear (101) ,on(105,5) ,on(104,4) ,on(103,3) ,on
(102,2) ,on(101,1) ,put(1,3) ,put(4,1),put(2,4) ,put(2,2)
put(5,2) ,[]]

. (line too long)

[clear (1) ,clear (5),clear (4),clear(3),clear(2),put(1,3),
put (4,1) ,put(2,4) ,put(2,2),put(5,2),hold(1,101) ,hold
(5,105) ,hold (4,104) ,hold (3,103) ,hold (2,102) ,[]]

[empty (2) ,empty (4) ,empty (1) ,clear (102),clear (104) clear
(101) ,clear (5),clear(4),on(102,2) ,on(104,1) ,0on(101,3),
put (2,4) ,put(5,2),hold (5,105) ,hold (3,103) ,[]]

)
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parsd-blk2-id41, processors=unbounded

25
Applicable ——
Applied ——
Store Size
20 +
15 +
10 +
5 b
a\
0 L
0 1 2

Store = Query = [grab(5,5),grab(4,4),grab(3,3),grab(2,2),
grab(1,1) ,empty(5) ,empty (4) ,empty (3) ,empty(2) ,empty (1)
,clear (5) ,clear (3),clear (1) ,on(5,6) ,0on(3,4),0n(1,2),
put (3,3) ,put(1,3),put(2,1),put(5,2),put(4,5) ,[]]

. (line too long)

[grab (4,4) ,grab(2,2) ,empty(4) ,empty(2),clear(2),clear (6),
clear (4) ,put(3,3) ,put(1,3),put(2,1),put(5,2),put(4,5),
hold (1,1) ,hold(5,5) ,hold (3,3) ,[]]

[grab (4,4) ,grab(2,2) ;empty(5) ,empty(4) ,empty(2),clear (5),
clear (6) ,clear (4) ,on(5,2) ,put(3,3) ,put(1,3),put(2,1),
put(4,5) ,hold(1,1) ,hold(3,3) ,[]]

44



parsd-arc1-id42, processors=unbounded

80 T
Applicable ——
Applied ——
70 Store Size 1
60 +
50 +
40 +

Store = Query = [arc(3,5,7),arc(3,5,9),arc(1,5,17) ,arc
(1,4,13) ,arc(4,5,6) ,arc(4,5,5),arc(2,4,6),arc(2,3,4),
arc(2,3,3),arc(1,5,21) ,arc(4,5,5),arc(3,4,4),arc
(2,3,3),arc(1,2,2) ,[]]

[arc(3,5,7) ,arc(3,5,9) ,arc(1,5,17) ,arc(1,4,13) ,arc(4,5,6)
,arc(4,5,5) ;arc(2,4,6) ,arc(2,3,4),arc(2,3,3) ,arc
(1,5,21) ,arc(4,5,5) ,arc(3,4,4) ,arc(2,3,3) ,arc(1,2,2)

(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
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parsd-arc2-id43, processors=unbounded

45 T
Applicable ——
a0 L Applied —— |
Store Size
35+
30 +

5
Store = Query = [arc(1,3,7),arc(3,4,5),arc(2,4,6) ,arc
(2,5,14) ,arc(5,9,25) ,arc(4,9,34) ,arc(3,9,45) ,arc
(2,9,58),arc(1,9,73) ,arc(0,5,25) ,arc(0,4,16) ,arc

(0,3,9),arc(0,2,4) ,arc(0,1,1) ,[]]

[arc(1,3,7) ,arc(3,4,5),arc(2,4,6),arc(2,5,14) ,arc(5,9,25)
,arc(4,9,34) ;arc(3,9,45) ,arc(2,9,58) ,arc(1,9,73) ,arc
(0,5,25) ,arc(0,4,16) ,arc(0,3,9) ,arc(0,2,4),arc(0,1,1)

(line too long)
(line too long)
(line too long)
(line too long)
(line too long)

46



parsd-map-id44, processors=unbounded

18
Applicable ——
Applied ——
16 L Store Size
4 ,
0 1 2

Store = Query = [mapreduce(cw,cw) ,data(9),data(8) ,data (1)
,data (2) ,data(5) ,data(2),data(10),data(6),data(4),data
(1) ,data(3) ,data(5) ,data(4) ,data(7),data(3) ,[]]

[mapreduce (cw,cw) ,data(9) ,data(8) ,data (1) ,data(2),data(5)
,data (2) ,data(10) ,data(6) ,data(4),data(1l),data(3),data
(5),data(4) ,data(7),data(3) ,[]]

[mapreduce (cw,cw) ,work(cw,3,1) ,work (cw,9,1) ,work (cw,8,1),
work (ew,1,1) ,work(cw,2,1) ,work(cw,5,1) ,work(cw,2,1),
work (ew,10,1) ,work(cw,6,1) ,work(cw,4,1) ,work(cw,1,1),
work (¢cw,3,1) ,work(cw,5,1) ,work (cw,4,1) ,work(cw,7,1)

(1]

[mapreduce (cw,cw) ,work (cw,4,2) ,work (cw,3,2) ,work (cw,1,2),
work (ew,2,2) ,work (cw,5,2) ,work(cw,9,1) ,work(cw,8,1),
work (ew,10,1) ,work (cw,6,1) ,work(cw,7,1) ,[]]

47



parsd-sat-id45, processors=unbounded

400 T T
Applicable ——
Applied ——
350 Store Size 1
300 *
250 +
200 +
150 | _"
100 +
50 -
0 M
0 1 2 3 4 5 6 7

Store = Query = [f([1,2,3,4,5],[]),eq(12,0r(1,2)),eq(51,
and (5,1)),eq(15,0r(1,5)),eq(41,and(4,1)) ,eq(54,and
(5.,4)) ,ea(5,v(5)) sea(4,v(4)) ,ea (3,v(3)) ea(2,v(2)) ,eq
(1.v(1)) 1]

[f([1,2,3,4,5],[]),eq(12,0r(1,2)),eq(51,and(5,1)) ,eq(15,

or(1,5)),eq(41,and(4,1)),eq(54,and(5,4)) ,eq(5,v(5)) ,eq

(41V(4))»GQ(31V(3))»GQ(2aV(2))»GQ(1aV(1)) 1]

[f([2,3,4,5],[false(1)]),f([2,3,4,5],[true(l)]) ,eq(12,0r

,2)) ,eq(51,and (5 )) eq(15,0r(1,5)),eq(41,and(4,1)),

(54, aHd( 1)) eq(5.,%(5)) ea(4,v(4)) eq(3,v(3)) eq (2,

2)) eq(1.v(1)) (1]

(1
eq
v (

[f([3,4,5],[false(2),true(1)]),f([3,4,5],[true(2),true(l)
1) ,f([3,4,5],[false(2),false(1)]), f([3 4,5],[true(2),
false( )]) ,eq(12,0r(1,2)),eq(51, and( 1)),eq(1l5,0r
(1,5)) ,eq(41,and(4,1)) eq(54,and (5,4)) ,eq(5,v(5)) ,eq
(40%(8)) rea(3.v(3)) vea(2.v(2) rea(1.v(1)) (]

[f([4,5],[false(3), true( ) false (1)]) ,f([4,5],[true(3),
true(2),false(1)]),f([4,5],[false(3), false( ) ,true (1)
1), f([4,5],[true(3 ) false( ),true(1)]),f([4,5],[false
(3) true(2) true(1)]),f([4,5],[true(3), true( ) ,true (1)
1),f([4,5],[false(3), false( ),false(1)]),f([4,5],[true
(3) false (2),false(1)]) ,eq(12,0r(1 )),eq(51 and(5,1))
,eq(15,0r(1,5)),eq(41, and( 1)) ,e (54 and (5, 4)) q(b,v
(5)) ea(4,v(4)) .eq(3.,¥(3)) ,eq (2, V( ) eq(l,v(1 )7[H

. (llne too long)
. (line too long)
. (line too long)
. (line too long)
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35

30

25 +

20 ¢

15 ¢

10 +

parr-fib-id46, processors=unbounded

Abplicable N
Applied ——
Store Size

fib (4),[]]

fib (3) ,fib (1) ,fib(2) ,[]]

fib (0) ,fib (1) ,fib (1) ,fib(2),fib (0),fib (1) ,[]]
sum (1) ,sum (1) ,sum(1) ,sum(1) ,sum(1), (0),fib (1)
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parr-min-id47, processors=unbounded
10

Applicable ——
Applied ——
9 r Store Size 1

Store = Query = [min(1l) ,min(4) ,min(5) ,min(3) ,min(2) ,[]]
[min (1) ,min(4) ,min(5) ,min(3) ,min(2) ,[]]
[min (1), []]
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parr-sum-id48, processors=unbounded
20

Applicable ——
18 L Applied —— |
Store Size
16
14 +
12 +

10 +

Store = Query = [sum(2) ,sum(3) ,sum(1) ,sum(4) ,sum(5) ,[]]
[sum (2) ,sum(3) ,sum (1) ;,sum(4) ,sum(5) ,[]]

[sum (6) ,sum (6) ,sum(3) ,[]]

[sum (9) ,sum(6) ,[]]

[sum (15) , []]

sum

o1



parr-next0-id48, processors=unbounded

10
Applicable ——
9 Applied —— |
Store Size
8
7
3

Store =

next (0,2) ,[]]
[next (0,1) ,next (0,5) ,next (0
[next (2,5) ,next (2,4) ,next (1
[next (4,5) ,next (2,3) ,next (2
[next (3,4) ,next (4,5) ,next (2
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parr-prime-id50, processors=unbounded

Applicable ——
Applied ——
45 Store Size 1

35 ¢

25 ¢

15 +

Store = Query = [prime(5) ,prime(4),prime(2),prime(3) ,[]]
[prime (5) ,prime (4) ,prime(2) ,prime (3) ,[]]
[prime (5) ,prime (2) ,prime (3) ,[]]
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parr-gcd-id51, processors=unbounded

S

Applicable ——
Applied ——
Store Size

ged

,ged
,ged
;gcd

(5

—~~
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parr-gcd2-id52, processors=unbounded

" Applicable —+—
Applied ——
Store Size

Store = Query = [ged(7) ,gcd(11) ,gcd(5) ,gcd(16) ,[]]
[ged (7) ,ged(11) ,gcd (5) ,ged (16) ,[]]

[ged (4) ,ged (2) ,ged (11) ,ged (5) ,[]]

[ged (6) ,gcd (2) ,ged (3) ,ged(2) ,[]]

[ged (4) ,ged (0) ,ged (1) ,ged(2) ,[]]

[ged (1) ,gcd (3) ,ged (0) ,ged (1) ,[]]

[ged (0) ,gcd (2) ,ged (0) ,ged (1) ,[]]

[ged (1) ,gcd (0) ,ged (0) ,ged (1) ,[]]

[ged (0) ,ged (0) ,ged (0) ,ged (1) ,[]]
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parr-uf1-id53, processors=unbounded

18 T T
Applicable ——

Applied —— |

16 ¢ Store Size

14 |
12 |

10

Store = Query = [union (3,5) ,union(2,3) ,union(4,2),union
(1,4),ro0t(5),root(4) ,root(3),root(2),root (1) ,[]]

[union (3,5) ,union (2,3) ,union (4,2) ,union(1,4) ,root(5),root
(4) ,root (3),root(2),root (1) ,[]]

[find (2, 158192) ,find (4, 158204),find (3, 158216) ,find (2,
158228) ,find (5, 158240, find (3, _158252) ,find (4,
_158264) ,find (1, _158276) ,link (_ 158204, 158192),link (

_ 158228, _158216) ,link (__158252,_ 158240) ,link (_158276,
_158264) ,roo0t (5) ,root (4) ,ro0t (3) ,root (2) ,root (1) ,[]]
[link (_ 158204, 158192) ,link (_ 158228, 158216),link (_ 158252

,_158240) ,link (158276, 158264) ,root(5) ,root(4) ,root
(3),root(2),root (1) ,found (4, 158204) ,found (3, 158216),
found (5,_158240) ,found (4,_158264) ,found (1,_158276) ,
found (3,_158252) ,found (2,_158228) ,found (2,_158192) ,[]]

[link (_158204,_ 158192) ,link (_158228, 158216),link (__158252
. 158240) ,link (158276, 158264),point (3,2),point (2,4),
point (4,1) ,root (5) ,root (1) ,found (4, 158204) ,found(3,
_158216) ,found (5,_158240) ,found (4,_158264) ,found (1,
158276) ,found (3, _158252) ,found (2, 158228) ,found (2,
_158192) ,[]]

[link (_ 158204, 158192) ,link (_ 158228, 158216),link (_158252
,158240) ,link (_ 158276, 158264),point (3,2),point (2,4),
point (4,1) ,root (5) ,root (1) ,found (1, 158204) ,found(2,
_158252) ,found (4,_158192) ,found (4,_158228) ,found (1,
_158264) ,found (2,_158216) ,found (5,_158240) ,found (1,
_158276) ,[]]

[link (_ 158204, 158192) ,link (_ 158228, 158216),link (_158252
,_158240) ,point (3,2) ,point (2,4) ,point (4,1) ,root (5),
root (1) ,found (1,_158228) ,found (4, _158252) ,found (4,
_158216) ,found (1,_158192) ,found (1,_158204) ,found (5,
_158240) ,[]]
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[link (158228, 158216) ,link (_158252, 158240),point (3,2),
point (2,4) ,point (4,1) ,root (5) ,root (1) ,found(1,_158252)
,found (1,_158216) ,found (1,_158228) ,found (5,_158240)

[link (158252, 158240),point (5,1),point (3,2),point (2,4),
point (4,1) ,root (1) ,found (1, 158252) ,found (5, 158240)
(1]

[link (_158252, 158240) ,point (5,1) ,point (3,2) ,point (2,4),
point (4,1) ,root (1) ,found (1, 158240) ,found (1, 158252)
(1]

[point (5,1) ,point (3,2) ,point (2,4) ,point (4,1) ,root (1) ,[]]
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parr-uf2-id54, processors=unbounded
22

" Applicable —+—
20 L Applied —— |
Store Size

18 r

16

14 L

12 +

Store = Query = [union(4,1) ,union(2,4) ,union(2,2),union
(5,2) ,union(1,5) ,ro0t (5) ,root (4),root(3),root(2),root
(1), 1]]

[union (4,1) ,union (2,4) ,union(2,2) ,union(5,2) ,union(1,5),
root (5) ,root (4) ,root (3) ,root(2),root (1) ,[]]

(line too long)

. (line too long)

[link (_160054,_160042) ,link (_160078,_160066) ,link (__160102
,_160090) ,link (_160126, 160114) ,point (5,1) ,point (1,4) ,
point (4,2) ,root (3) ,root (2) ,found (5, 160066) ,found (5,
160054 ) ,found (1, 160114) ,found (1, 160078) ,found (2,
_160042) ,found (4, _160090) ,found (2, 160102) ,found (4,
_160126) ,[]]

[link (_160054, 160042) ,link (_ 160078, 160066) ,link (_160102
,_160090) ,link (160126, 160114) ,point (5,1),point (1,4),
point (4,2) ,root (3) ,root (2) ,found(1,_160066) ,found (2,
_160090) ,found (4, _160078) ,found (4, 160114) ,found (1,
_160054) ,found (2,_160126) ,found (2,_160042) ,found (2,
_160102) ,[]]

[link (_160054, 160042) ,link (_160078, 160066) ,link (_160126
,_160114) ,point (5,1) ,point (1,4) ,point (4,2) ,root (3),
root (2) ,found (2, _160078) ,found (4, 160066) ,found (2,
_160114) ,found (4, _160054) ,found (2, 160126) ,found (2,
_160042) ,[]]

[link (_160054, 160042) ,link (_160078, 160066) ,point (5,1)
point (1,4) ,point (4,2) ,root (3) ,root (2) ,found (2,_160054)
,found (2, _160066) ,found (2, 160078) ,found (2,_160042)

(1]
[point (5,1) ,point (1,4),point(4,2) ,ro0t(3) ,root(2) ,[]]
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parr-blk1-id55, processors=unbounded

30
Applicable ——
Applied ——
25 | Store Size
20 +
15 +
10 +
5
0 L
0 1 2

Store = Query = [grab(5,105) ,grab(4,104) ,grab(3,103),grab
(2,102) ,grab(1,101) ,empty(5) ,empty (4) ,empty(3) ,empty
(2) ,empty (1) ,clear (105) ,clear (104),clear (103) ,clear
(102) ,clear (101) ,on(105,5) ,on(104,4) ,on(103,3) ,on
(102,2) ,on(101,1) ,put(5,1) ,put(4,5) ,put(3,4) ,put(2,3)
put(4,2) ,[]]

. (line too long)

[clear (5) ,clear (1) ,clear (2),clear(3),clear(4),put(5,1),
put (4,5) ,put(3,4) ,put(2,3),put(4,2),hold(5,105) ,hold
(1,101) ,hold (2,102) ,hold (3,103) ,hold (4,104) ,[]]

[empty (3) ,empty (4) ,empty (5) ,empty(2),clear (103),clear
(104) ,clear (105) ,clear (102) ,clear (5) ,on(103,4) ,on
(104,2) ,on(105,1) ,0n(102,3) ,put(4,5) ,hold (1,101) ,[]]

)
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parr-blk2-id56, processors=unbounded

25
Applicable ——
Applied ——
Store Size
20 +
15 +
10 +
5 b
a\
0 L L
0 1 2 3

Store = Query = [grab(5,5),grab(4,4),grab(3,3),grab(2,2),
grab(1,1) ,empty(5) ,empty (4) ,empty (3) ,empty(2) ,empty (1)
,clear (5) ,clear (3),clear (1) ,on(5,6) ,0on(3,4),0n(1,2),
put (3,1) ,put(5,3) ,put(4,5),put(5,4) ,put(3,5) ,[]]

. (line too long)

[grab (4,4) ,grab(2,2) ,empty(4) ,empty(2),clear(2),clear (6),
clear (4) ,put(3,1),put(5,3),put(4,5),put(5,4) ,put(3,5),
hold (1,1) ,hold (5,5) ,hold (3,3) ,[]]

[grab (4,4) ,grab(2,2) ,empty(5) empty(4) ,empty (2) ,clear (5),
clear (2),clear (6) ,on(5,4) ,put(3,1),put(5,3),put(4,5),
put (3,5) ,hold (1,1) ,hold (3,3) ,[]]

[grab (4,4) ,grab(2,2) ,empty (3) ,empty (5) ,empty (4) ,empty (2)
clear (3),clear (2),clear(6),on(3,5),0on(5,4) ,put(3,1),
put (5,3) ,put(4,5) ,hold (1,1) ,[]]
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parr-arc1-id57, processors=unbounded

300 T
Applicable ——
Applied ——
950 | Store Size
200 +
150 +
100 +
50 +
0 N
0 1 2 3 4 5

Store = Query = [arc(3,5,7),arc(2,3,3),arc(1,2,2)  arc
(1,5,21) ,arc(3,5,7) ,arc(3,5,9),arc(1,5,17) ,arc(1,2,3),
arc(2,5,14) ;arc(3,5,7) ,arc(1,5,21) ,arc(4,5,5) ,arc
(3,4,4),arc(2,3,3),arc(1,2,2) ,[]]

[arc(3,5,7) ,arc(2,3,3) ,arc(1,2,2) ,arc(1,5,21) ,arc(3,5,7),
arc(3,5,9),arc(1,5,17) ,arc(1,2,3),arc(2,5,14) ,arc
(3,5,7),arc(1,5,21) ,arc(4,5,5),arc(3,4,4) ,arc(2,3,3),
arc(1,2,2) ,[]]

(line too long)

line too long)

line too long)

line too long)

line too long)

(
(
(
(
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parr-arc2-id58, processors=unbounded

45 T
Applicable ——
40 Applied —— |
Store Size
35

Store = Query = [arc(1,2,3),arc(2,3,4),arc(3,5,9),arc
(4,5,5),arc(5,9,25) ,arc(4,9,34) ,arc(3,9,45) ,arc
(2,9,58),arc(1,9,73) ,arc(0,5,25) ,arc(0,4,16) ,arc
(0,3,9),arc(0,2,4) ,arc(0,1,1) ,[]]

[arc(1,2,3) ,arc(2,3,4) ,arc(3,5,9) ,arc(4,5,5),arc(5,9,25),
arc(4,9,34) ,arc(3,9,45) ,arc(2,9,58) ,arc(1,9,73) ,arc
(0,5,25) ,arc(0,4,16) ,arc(0,3,9) ,arc(0,2,4),arc(0,1,1)
(]

line too long)

line too long)

line too long)

line too long)

line too long)

line too long)

(
(
(
(
(
(
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parr-map-id59, processors=unbounded

18
Applicable ——
Applied ——
16 L Store Size
4 ,
0 1 2

Store = Query = [mapreduce(cw,cw) ,data(7),data(10),data
(2),data(5) ,data(4) ,data (1) ,data(2),data(3) ,data(9),
data(4) ,data(3) ,data(8),data(6),data(1),data(5) ,[]]

[mapreduce (cw,cw) ,data(7) ,data(10) ,data(2),data(5),data
(4) ,data (1) ,data(2),data(3),data(9),data(4),data(3),
data(8) ,data(6) ,data (1) ,data(5) ,[]]

[mapreduce (cw,cw) ,work (cw,6,1) ,work (cw,4,1) ,work(cw,2,1),
work (ew,7,1) ,work (cw,8,1) ,work(cw,2,1) ,work(cw,4,1),
work (ew,10,1) ,work(cw,5,1) ,work(cw,3,1) ,work(cw,1,1),
work (¢cw,9,1) ,work(cw,3,1) ,work (cw,5,1) ,work(cw,1,1)
(1]

[mapreduce (cw,cw) ,work (cw,4,2) ,work (cw,1,2) ,work (cw,5,2),
work (ew,2,2) ,work (cw,3,2) ,work(cw,6,1) ,work(cw,7,1),
work (ew,8,1) ,work(cw,10,1) ,work(cw,9,1) ,[]]
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parr-sat-id60, processors=unbounded

250 :
Applicable ——
Applied ——
Store Size
200 +
150 | ]
100 +
50 -
0 /X/_/f/,%
0 1 2 3 4 5 6

Store = Query = [f([1,2,3,4,5],[]),eq(51,and(5,1)),eq(25,
or(2,5)),eq(32,and(3,2)),eq(33,neg(3)),eq(23,0r(2,3)),
e(l[§]5,V(5)),QQ(4,V(4)),GQ(37V(3)),GQ(Q,V(Q)),GQ(LV(U)

[f([1,2,3,4,5],[]),eq(bl,and(5,1)),eq(25,0r(2,5)),eq(32,
and (3,2)) ,eq(33,neg(3)),eq(23,0r(2,3)),eq(5,v(5)) ,eq
(4,v(4)),eq(3,v(3)),eq(2,v(2)),eq(l,v(1)) ,[]]

[f([2,3,4,5],[false(1)]),f([2,3,4,5],[true(1)]) ,eq(51,and
(5,1)),eq(25,0r(2,5)),eq(32,and(3,2)),eq(33,neg(3)) ,eq
(23,00 (2,3)) 1eq(5,v(5)) e (4,v(4)) eq(3,v(3)) ea(2,v
(2)) ea(lov(1)) . 1]]

[f([3,4 5] [false (2),false(1)]),f([3,4,5],[true(2),false

3,4,5],[false(2),true(1)]),f

(1)]) £ (] ) £([3,4,5],[true(2)
true(l)}) q(51,and(5,1)),eq(25,0r(2,5)),eq(32,and
(3 2)), eq(33 neg(3)) ,e (23,or(2,3)) q(5,v(5)),eq(4,v
(1)) req(3.v(3)) r0a(21v(2)) ea(1.v(1)) +[]]

(£([4,5] [ False (3 false (2) ,trae (1)]) £ ([1,5] [ true(3)
false(2) true(1)]),f([4,5],[false(3) ,true(2),true(l)])
f([4,5],[true(3), true(2) true(1)]),f([4,5],[false (3)
falbe( ),false(1)]),f([4,5],[true(3),false(2),false(1)
1) ,f([4,5], [false(3) true( ),false(l)]),f([4,5],[true
(3),true( ) false (1)]) ,eq(51,and(5,1)),eq(25,0r(2,5)),
eq(32,and (3, 2)) q(33, neg(3)) eq(23,0r(2,3)),eq(5,v(5)

) eq(4,v(4)),eq(3,v(3)),eq(2,v(2)),eq(l,v(1)) ,[]]

. (line too long)
. (line too long)
. (line too long)
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35

30

25 +

20 ¢

15 ¢

10 +

parr-fib-id61, processors=unbounded

Abplicable N
Applied ——
Store Size

fib (4),[]]

fib (3) ,fib (1) ,fib(2) ,[]]

fib (0) ,fib (1) ,fib (0) ,fib (1) ,fib (1) ,fib(2) ,[]]
sum (1) ,sum (1) ,sum(1) ,sum(1) ,sum(1), (0),fib (1)
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parr-min-id62, processors=unbounded
10

Applicable ——
Applied ——
9 r Store Size 1

Store = Query = [min(4) ,min(3) ,min(2) ,min(5) ,min(1) ,[]]
[min (4) ,min(3) ,min(2) ;min(5) ,min(1) ,[]]
[min (1), []]
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Store = Query =

20

parr-sum-id63, processors=unbounded

18 r

16

14 |

12 +

10 +

Applicable ——
Applied —— |
Store Size

[sum (5) ,sum (2

[
[
[

sum
sum
sum

(8
(13
(15

) ,sum (5
) ,sum (

) (1]
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unbounded

parr-next0-id64, processors

Applied —— |

Store Size

Abplicable —_—

10
9

o
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parr-prime-id65, processors=unbounded

Applicable ——
Applied ——
45 Store Size 1

35 ¢

25 ¢

15 +

Store = Query = [prime(5) ,prime(3),prime(2),prime(4) ,[]]
[prime (5) ,prime (3) ,prime(2) ,prime (4) ,[]]
[prime (5) ,prime (3) ,prime(2) ,[]]
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parr-gcd-id66, processors=unbounded

A'pplicable —_—
Applied ——
Store Size 1

—_
[a%)
w

d(3),gcd(4) ,gcd(5) ,gcd(2) ,[]]
5),gcd(2) ,[]]

,ged (3) ,ged (2) ,[]]

,ged (2) ,ged (1) ,[]]

,ged (0) ,ged (1) ,[]]

,ged (0) ,ged (1) ,[]]
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parr-gcd2-id67, processors=unbounded

Store Size

gcd

—~

71

1]




parr-uf1-id68, processors=unbounded

18

Applicable —+—

16 Applied ——

[ Store Size |
14 |
12 |
10
8
6
4 4
2
O 1

0 1 2 3 4 5 6 7 8 9

Store = Query = [union(1,5),union(2,1),union(4,2),union

(3,4),ro0t(5),root(4) ,root(3),root(2),root (1) ,[]]

[union (1,5) ,union(2,1) ,union(4,2) ,union(3,4) ,root(5),root
(4) ,root (3) ,root (2) ,root (1) ,[]]

[find (5, 190234) ,find (1, 190246),find (2, 190258) ,find (4,
190270) , find (4, 190282) , find (3, _190294) , find (1,
_190306) , find (2, _190318) ,link (_ 190246, 190234) ,link (
190270, 190258) , link (__190294, 190282),link (_ 190318,
_190306) ,root (5) ,root (4) ,root (3) ,root (2) ,root (1) ,[]]

[link (190246, 190234) ,link (_190270,_ 190258) ,link (_ 190294
,190282) ,link (__190318, 190306) ,root (5) ,root (4) ,root
(3),root(2),root (1) ,found (4, 190270) ,found (2, 190318),
found (4,_190282) ,found (1,_190306) ,found (1,_190246) ,
found (5,_190234) ,found (3,_190294) ,found (2,_190258) ,[]]

[link (__190246,_190234) ,link (_190270,_190258) ,link (__190294
. 190282) ,link (190318, 190306),point (1,2),point (2,4),
point (4,3) ,root (5) ,root (3) ,found (4, 190270) ,found (2,
_190318) ,found (4,_190282) ,found (1,_190306) ,found (1,
_190246) ,found (5,_190234) ,found (3,_190294) ,found (2,
_190258) ,[]]

[link (190246, 190234) ,link (_190270,_ 190258) ,link (_ 190294
,_190282) ,link (_190318, 190306) ,point (1,2) ,point(2,4),
point (4,3) ,root (5) ,root (3) ,found (2, 190306) ,found (4,
190258) ,found (3, 190270) ,found (2, _190246) , found (4,
_190318) ,found (3,_190282) ,found (5,_190234) ,found (3,
_190294) ,[]]

[link (190246, 190234),link (_190270, 190258),link (_190318
,_190306) ,point (1,2) ,point (2,4) ,point (4,3) ,root(5),
root (3) ,found (4,_190246) ,found (3,_190318) ,found (3,
_190258) ,found (4,_190306) ,found (3,_190270) ,found (5,
_190234) ,[]]
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[link (190246, 190234),link (_190318, 190306) ,point (1,2),
point (2,4) ,point (4,3) ,root (5) ,root (3) ,found (3,_190306)
,found (3,_190246) ,found (3,_190318) ,found (5,_190234)

[link (190246, 190234) ,point (5,3) ,point (1,2),point (2,4),
point (4,3) ,root (3) ,found (3, _190246) ,found (5, 190234)
(]

[link (_190246 ,_190234) ,point (5,3) ,point (1,2) ,point (2,4),
point (4,3) ,root (3) ,found (3, 190234) ,found (3, 190246)
(1]

[point (5,3) ,point (1,2),point(2,4) ,point (4,3) ,ro0t(3) ,[]]
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parr-uf2-id69, processors=unbounded

25

Abplicable N
Applied ——
Store Size
20 |
15 +
10 +
5 3
0 L
0 1 2 3 4 5 6 7 8
Store = Query = [union (5,2) ,union(4,5),union(3,4) ,union

(3,3) ,union (4,3) ,root (5) ,root (4) ,root(3),root(2),root
(1), 1]]

[union (5,2) ,union (4,5) ,union(3,4) ,union(3,3) ,union (4,3),

root (5) ,root (4) ,root (3) ,root(2),root (1) ,[]]
(line too long)

. (line too long)

[link (_192096,_192084) ,link (_192120,_192108) ,link (_ 192144
,_192132) ,link (_192168, 192156) ,point (5,4) ,point (4,3) ,
root (3) ,root (2) ,root (1) ,found (4, 192168) ,found (2,
~192108) ,found (3, _192096) ,found (4, 192144) ,found (4,
192084 ) ,found (5, _192120) ,found (3, 192156) ,found (5,

. 192132) ,[]]

[link (__192096,_192084) ,link (_192120,_192108) ,link (__192144
,192132),link (192168, 192156) ,point (5,4) ,point (4,3),
root (3) ,root (2) ,root (1) ,found (4, 192120) ,found (3,
_192168) ,found (4, _192132) ,found (3,_192084) ,found (3,
_192144) ;found (2,_192108) ,found (3,_192096) ,found (3,
_192156) ,[]]

[link (192120, 192108),link (_192144, 192132), point (5,4),
point (4,3) ,root (3) ,root (2) ,root (1) ,found(3,_192120),
found (3, 192132) ,found (3, _192144) ,found (2, 192108) ,[]]

[link (_ 192120, 192108),point (2,3),point(5,4) ,point (4,3),
root (3) ,root (1) ,found(3,_192120) ,found (2,_192108) ,[]]

[link (192120, 192108) ,point (2,3) ,point (5,4) ,point (4,3) ,
root (3) ,root (1) ,found (3, 192108) ,found (3, 192120) ,[]]

[point (2,3) ,point (5,4) ,point (4,3) ,root (3) ,root (1) ,[]]
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parr-blk1-id70, processors=unbounded

30
Applicable ——
Applied ——
25 | Store Size
20 +
15 +
10 +
5
0 L
0 1 2

Store = Query = [grab(5,105) ,grab(4,104) ,grab(3,103),grab
(2,102) ,grab(1,101) ,empty(5) ,empty (4) ,empty(3) ,empty
(2) ,empty (1) ,clear (105) ,clear (104),clear (103) ,clear
(102) ,clear (101) ,on(105,5) ,on(104,4) ,on(103,3) ,on
(102,2) ,on(101,1) ,put(4,5) ,put(4,4) ,put(5,4) ,put(3,5)
put(2,3) ()]

. (line too long)

[clear (1) ,clear (4),clear (3),clear(2),clear(5),put(4,5),
put (4,4) ,put(5,4) ,put(3,5),put(2,3),hold(1,101) ,hold
(4,104) ,hold (3,103) ,hold (2,102) ,hold (5,105) ,[]]

[empty (5) ,empty (2) ,empty (3),clear (105),clear (102) clear
(103) ,clear (1),clear(2),on(105,4) ,0n(102,3) ,0n(103,5),
put (4,5) ,put(4,4) ,hold(1,101) ,hold (4,104) ,[]]

)

75



parr-blk2-id71, processors=unbounded

22
Applicable ——

20 L Applied —— |
Store Size

18
16 +
14 +
12 +

10 +

Store = Query = [grab(5,5),grab(4,4),grab(3,3),grab(2,2),
grab(1,1) ,empty(5) ,empty (4) ,empty (3) ,empty(2) ,empty (1)
,clear (5) ,clear (3),clear (1) ,on(5,6) ,0on(3,4),0n(1,2),
put (1,1),put(3,1),put(5,3),put(4,5),put(2,4) ,[]]

. (line too long)

[grab (4,4) ,grab(2,2) ,empty(4) ,empty(2),clear (6),clear (4),
clear (2) ,put(1,1),put(3,1),put(5,3),put(4,5) ,put(2,4),
hold (5,5) ,hold (3,3) ,hold (1,1) ,[]]
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parr-arc1-id72, processors=unbounded

35 T
Applicable ——

Applied ——
30 | Store Size

25 +
20 ¢
15 ¢

10 +

o
.
a1
w -
=N
(4]

Store = Query = [arc(2,3,4),arc(2,3,3),arc(2,3,4) ,arc
(1,3,5),arc(1,3,7),arc(1,3,5),arc(1,5,21),arc(1,5,21),
arc(4,5,5),arc(3,4,4) ,arc(2,3,3),arc(1,2,2) ,[]]

[arc(2,3,4),arc(2,3,3),arc(2,3,4),arc(1,3,5),arc(1,3,7),
arc(1,3,5),arc(1,5,21) ,arc(1,5,21),arc(4,5,5) ,arc
(3,4,4) ,arc(2,3,3) ,arc(1,2,2) ,[]]

(line too long)
(line too long)
(line too long)
(line too long)
(line too long)

7



parr-arc2-id73, processors=unbounded

45 T
Applicable ——
a0 L Applied —— |
Store Size
35+
30 +

5
Store = Query = [arc(3,4,4),arc(1,3,5),arc(1,5,21) ,arc
(275,11),arc(5,9, 5),arc(4,9,34) ,arc(3,9,45) ,arc
(2,9,58),arc(1,9,73) ,arc(0,5,25) ,arc(0,4,16) ,arc
(0,3,9),arc(0,2,4) ,arc(0,1,1) ,[]]
(

[arc(3,4,4) ,arc(1,3,5) ,arc(1,5,21) ,arc(2,5,11) ,arc
(5,9,25) ,arc(4,9,34) ,arc(3,9,45) ,arc(2,9,58) ,arc
(1,9,73) ,arc(0,5,25) ,arc(0,4,16) ,arc(0,3,9) ,arc(0,2,4)
,arc (0,1,1) ,[]]

(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
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parr-map-id74, processors=unbounded

18
Applicable ——
Applied ——
16 L Store Size
4 ,
0 1 2

Store = Query = [mapreduce(cw,cw) ,data(4),data(3),data(9)
,data (4) ,data(3) ,data(7) ,data(5),data(2),data(10),data
(1) ,data(5) ,data(2) ,data(8) ,data(1),data(6) ,[]]

[mapreduce (cw,cw) ,data(4) ,data(3) ,data(9) ,data(4) ,data(3)
,data (7) ,data(5) ,data(2),data(10),data(1),data(5),data
(2),data(8) ,data (1) ,data(6) ,[]]

[mapreduce (cw,cw) ,work (cw,8,1) ,work (cw,6,1) ,work (cw,1,1),
work (ew,4 ,1) ,work(cw,1,1) ,work(cw,10,1) ,work(cw,2,1),
work (ew,4,1) ,work(cw,9,1) ,work(cw,5,1) ,work(cw,3,1),
work (¢cw,5,1) ,work(cw,2,1) ,work (cw,7,1) ,work(cw,3,1)
(1]

[mapreduce (cw,cw) ,work (cw,5,2) ,work (cw,2,2) ,work (cw,4,2)
work (ew,1,2) ,work(cw,3,2) ,work(cw,8,1) ,work(cw,6,1),
work (ew,10,1) ,work(cw,9,1) ,work(cw,7,1) ,[]]
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parr-sat-id75, processors=unbounded
400

"Applicable —+—
Applied ——
330 - Store Size 1

300 -
250 -
200 -
150 +
100 +

50 -

Store = Query = [f([1,2
or(3,5)),eq(43, and(4
v (

,3,4,5],]]) ,eq(52,and(5,2)) ,eq(35,

3) eq(54 and( ,4)) ,eq(35,0r(3,5)
)7GQ(5aV(5)) q(4,v(4)).eq(3,v(3)) e (2 v(2)),eq(l,v
(1)) (1]

[f([1,2,3,4,5],]]) ,eq(52,and(5,2)),eq(35,0r(3,5)) ,eq(43,
and (4,3)),eq(54,and (5,4)) ,eq(35,0r(3,5)),eq(5,v(5)) ,eq
(4,v(4)),eqa(3,v(3)),eq(2,v(2)),eq(l,v(1)) ,[]]

[f([2,3,4,5],[false(1)]),f([2,3,4,5],[true(1)]) ,eq(52,and
(5,2)),eq(35,0r(3,5)),eq(43,and(4,3)) ,eq(54,and(5,4)),

eq (35, Or(3 5)).eq(5,v(5)),eq(4,v(4)),eq(3,v(3)), eq(2,v
<>> a(1,v(1)) ()]

4,
)

[f([3,4 ] [false(2),true(1)}) £([3,4,5],[true(2),true(1)
B f([3 4,5], [false(?),false( )]),£([3,4,5],[true(2),
false( )]),eq(52,and( ,2)) ,eq (35, 0r(3 )) q(43,and
(4,3)) eq(54,and (5.4)) e (35 or(3,5)),eq(5,v(5)),eq(4,
V(4)) eq(3.v(3)) .a(2.v(2)) eq(1.v(1)) o]

[f([4,5],[false (3 ),false(?),true( )]) f([4,5],[true(3),
false(2) true(1)]),f([4,5],[false(3) ,true(2),false (1)
]),f([4,5} [true (3) ,true (2 ) false (1)]) ,f([4,5],[false
(3), 156(2) false (1 )]),f([4,5],[true(3) false(?),
false (1)]),f([4,5],[false(3),true(2),true(1)]),f
([4,5],[true( ), true(2) true(1)]) ,eq(52,and(5,2)) ,eq
(35,0r(3,5)),eq(43,and(4,3)) ,eq(54,and(5,4)) ,eq(35,o0r
(3,5)) ,eq(5, V(5)) q(4,v(4)),eqa(3,v(3)),eq(2,v(2)) ,eq
(1.v(1)) ,[])

. (line too long)
(line too long)
. (line too long)
(line too long)

80



35

30

25 +

20 ¢

15 ¢

10 +

parr-fib-id76, processors=unbounded

Abplicable N
Applied ——
Store Size

fib (4),[]]

fib (2) ,fib (2),fib (3) ,[]]

fib (0) ,fib (1) ,fib (0) ,fib (1) ,fib (1) ,fib(2) ,[]]
sum (1) ,sum (1) ,sum(1) ,sum(1) ,sum(1), (0),fib (1)
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parr-min-id77, processors=unbounded
10

Applicable ——
Applied ——
9 r Store Size 1

Store = Query = [min(2) ,min(5) ,min(4) ,min(1) ,min(3) ,[]]
[min (2) ,min (5) ,min(4) ;min(1) ,min(3) ,[]]
[min (1), []]
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Store = Query =

20

parr-sum-id78, processors=unbounded

18 r

16

14 |

12 +

10 +

Applicable ——
Applied —— |
Store Size

[sum (5) ,sum (1

[
[
[

sum
sum
sum

(5
(12
(15

) ,sum /(7
) ,sum (

) (1]
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unbounded

parr-next0-id79, processors

Applied —— |

Store Size

Abplicable —_—

10
9

o

84



parr-prime-id80, processors=unbounded

Applicable ——
Applied ——
45 Store Size 1

35 ¢

25 ¢

15 +

Store = Query = [prime(5) ,prime(2) ,prime(3),prime(4) ,[]]
[prime (5) ,prime (2) ,prime (3) ,prime (4) ,[]]
[prime (5) ,prime (2) ,prime (3) ,[]]
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parr-gcd-id81, processors=unbounded

S

Applicable ——
Applied ——
Store Size

gc
ged (4) ,ged(
yged (2) ,ged (
,ged (1), ged (
,ged (0) ,ged (

86




parr-gcd2-id82, processors=unbounded

Applical')Ie —_—
Applied ——
Store Size 1

ged (4) ,ged (2) ,ged(5) ,[]]
ged (1) ,ged(2) ,gcd(2) ,[]]
;ged (3) ,ged (1) ,ged (1) ,[]]
ged (2) ,ged (0) ,ged (1) ,[]]
ged (0) ,ged (0) ,ged (1) ,[]]
ged (0) ,ged (0) ,ged (1) ,[]]
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parr-uf1-id83, processors=unbounded

18

Applicable —+—

16 Applied ——

[ Store Size |
14 |
12 |
10
8
6
4 4
2
O 1

0 1 2 3 4 5 6 7 8 9

Store = Query = [union (4,3) ,union(2,4) ,union(1,2),union

(5,1),ro0t(5) ,root (4) ,ro0t(3) ,root(2),root (1) ,[]]

[union (4,3) ,union (2,4) ,union(1,2) ,union(5,1) ,root(5),root
(4) ,root (3),root(2),root (1) ,[]]

[find (2, 243376) ,find (1, 243388),find (3, 243400) ,find (4,
243412) ,find (4, 243424) ,find (2, 243436) ,find (1,
_243448) ,find (5, _243460) ,link (243388, 243376),link (
243412, 243400) , link (_ 243436 ,_243424) , link (_ 243460,
_243448) ,root (5) ,root (4) ,root (3) ,root (2) ,root (1) ,[]]

[link (243388, 243376) ,link (_ 243412, 243400),link (_ 243436
,243424) ,link (_ 243460, 243448) ,root (5) ,root (4) ,root
(3),root(2),root (1) ,found (5, 243460) ,found (2, 243436),
found (1,_243448) ,found (1,_243388) ,found (4,_243412),
found (4,_243424) ,found (2,_243376) ,found (3,_243400) ,[]]

[link (_243388,_243376) ,link (_243412,_243400) ,link (__243436
. 243424) ,link (_ 243460, 243448),point (4,2) ,point (2,1),
point (1,5) ,root (5) ,root (3) ,found (5, 243460) ,found(2,
_243436) ,found (1,_243448) ,found (1,_243388) ,found (4,
_243412) ,found (4,_243424) ,found (2,_243376) ,found (3,
~243400) ,[]]

[link (_ 243388, 243376) ,link (_ 243412, 243400),link (_ 243436
,243424) ,link (_ 243460, 243448),point (4,2) ,point (2,1),
point (1,5) ,root (5) ,root (3) ,found (2, 243412) ,found(5,
 243448) ,found (1, 243376) ,found (5, 243388) ,found (1,
_243436) ,found (2,_243424) ,found (5,_243460) ,found (3,
~243400) ,[]]

[link (243388, 243376) ,link (_ 243412, 243400),link (_ 243436
,_243424) ,point (4,2) ,point (2,1) ,point (1,5) ,root (5),
root (3) ,found (5,_243376) ,found (1,_243424) ,found (5,
_243436) ,found (1,_243412) ,found (5,_243388) ,found (3,
~243400) ,[]]

88



[Tink (_243412, 243400),link (_ 243436, 243424) ,point (4,2),
point (2,1) ,point (1,5) ,root (5) ,root (3) ,found (5, _243412)
,found (5,_243424) ,found (5,_243436) ,found (3,_243400)

[link (243412, 243400),point (3,5),point (4,2),point (2,1),
point (1,5) ,root (5) ,found (5, 243412) ,found (3, _243400)
(]

[link (__243412,_ 243400) ,point (3,5) ,point (4,2) ,point (2,1),
point (1,5) ,root (5) ,found (5, 243400) ,found (5, 243412)
(1]

[point (3,5) ,point (4,2),point (2,1) ,point (1,5) ,root(5) ,[]]

89



parr-uf2-id84, processors=unbounded
22

Applicablle —_—
20 L Applied —— |
Store Size
18 +
16
14 +

12 +

Store = Query = [union (5,5) ,union(1,5),union(3,1) ,union
(1,3),union(4,1) ,root(5) ,root (4),root(3),root(2),root
(1), 1]]

[union (5,5) ,union (1,5) ,union(3,1) ,union(1,3) ,union(4,1),
root (5) ,root (4) ,root (3) ,root(2),root (1) ,[]]

(line too long)

. (line too long)

[link (245238, 245226) ,link (_245262,_245250) ,link (__245286
,_245274) ,link (_245334, 245322) ,point (5,1) ,point (3,1),
point (1,4) ,root (4) ,root (2) ,found(5,_245322) ,found (3,
_245238) ,found (4, 245286) ,found (1, 245274) ,found (1,
_245334) ,found (1,_245262) ,found (3, 245250) ,found (1,

- 245226) ,[]]

[link (__245238,_245226) ,link (_245262,_245250) ,1link (__245286
. 245274) ,link (245334, 245322),point (5,1) ,point (3,1),
point (1,4) ,root (4) ,root (2) ,found (4, _245274) ,found (4,
_245334) ,found (1,_245238) ,found (4, 245262) ,found (1,
_245322) ,found (4,_245226) ,found (1,_245250) ,found (4,
~245286) ,[]]

[link (_245238,_245226) ,link (_245262,_245250) ,link (__245334
,_245322) ,point (5,1) ,point (3,1) ,point (1,4) ,root (4),
root (2) ,found (4, 245322) ,found (4, 245250) ,found (4,
_245238) ,found (4, _245334) ,found (4, 245262) ,found (4,
_245226) ,[]]

[point (5,1) ,point (3,1),point(1,4) ,root(4),root(2) ,[]]

90



parr-blk1-id85, processors=unbounded

30
Applicable ——
Applied ——
25 | Store Size
20 +
15 +
10 +
5
0 L
0 1 2

Store = Query = [grab(5,105) ,grab(4,104) ,grab(3,103),grab
(2,102) ,grab(1,101) ,empty(5) ,empty (4) ,empty(3) ,empty
(2) ,empty (1) ,clear (105) ,clear (104),clear (103) ,clear
(102) ,clear (101) ,on(105,5) ,on(104,4) ,on(103,3) ,on
(102,2) ,on(101,1) ,put(1,3) ,put(5,1),put(5,5),put(4,5),
put(3,4) ,[]]

. (line too long)

[clear (3),clear (1) ,clear(2),clear(4),clear(5),put(1,3),
put (5,1) ,put(5,5) ,put(4,5),put(3,4),hold(3,103) ,hold
(1,101) ,hold (2,102) ,hold (4,104) ,hold (5,105) ,[]]

[empty (5) ,empty (3) ,empty (1) ,clear (105),clear (103) clear
(101) ,clear (1),clear(2),on(105,5) ,0n(103,4) ,0on(101,3),
put (5,1) ,put(4,5) ,hold(2,102) ,hold (4,104) ,[]]
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parr-blk2-id86, processors=unbounded

25
Applicable ——
Applied ——
Store Size
20 +
15 +
10 +
5 b
a\
0 L
0 1 2

Store = Query = [grab(5,5),grab(4,4),grab(3,3),grab(2,2),
grab(1,1) ,empty(5) ,empty (4) ,empty (3) ,empty(2) ,empty (1)
,clear (5) ,clear (3),clear (1) ,on(5,6) ,0on(3,4),0n(1,2),
put (5,3) ,put(4,5) ,put(4,4),put(5,4) ,put(2,5) ,[]]

. (line too long)

[grab(4,4) ,grab(2,2) ,empty(4) ,empty(2),clear(2),clear(4),
clear (6) ,put(5,3) ,put(4,5),put(4,4) ,put(5,4) ,put(2,5),
hold (1,1) ,hold (3,3) ,hold (5,5) ,[]]

[grab (4,4) ,grab(2,2) ;empty(5) ,empty(4) ,empty(2),clear (5),
clear (2),clear (6) ,on(5,4) ,put(5,3) ,put(4,5),put(4,4),
put(2,5) ,hold(1,1) ,hold(3,3) ,[]]
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parr-arc1-id87, processors=unbounded
30

Applicable —+—

Store = Query = [arc(1,2,3),arc(2,5,14),arc(4,5,5) ,arc
(4,5,6),arc(4,5,5) ,arc(1,5,21) ,arc(4,5,5) ,arc(3,4,4),
arc(2,3,3),arc(1,2,2) ,[]]

[arc(1,2,3),arc(2,5,14) ,arc(4,5,5),arc(4,5,6) ,arc(4,5,5),
arc(1,5,21) ,arc(4,5,5),arc(3,4,4),arc(2,3,3) ,arc
(1,2,2) (1]

(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
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parr-arc2-id88, processors=unbounded

45 T
Applicable ——
a0 L Applied —— |
Store Size
35+
30 +

Store = Query = [arc(1,4,13) ,arc(4,5,6),arc(2,5,11) ,arc
(2,3,4),arc(5,9,25) ,arc(4,9,34) ,arc(3,9,45) ,arc
(2,9,58),arc(1,9,73) ,arc(0,5,25) ,arc(0,4,16) ,arc
(0,3,9),arc(0,2,4) ,arc(0,1,1) ,[]]

[arc(1,4,13) ,arc(4,5,6),arc(2,5,11) ,arc(2,3,4) ,arc
(5,9,25) ,arc(4,9,34) ,arc(3,9,45) ,arc(2,9,58) ,arc
(1,9,73) ,arc(0,5,25) ,arc(0,4,16) ,arc(0,3,9) ,arc(0,2,4)
,arc (0,1,1) ,[]]

(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
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parr-map-id89, processors=unbounded

18
Applicable ——
Applied ——
16 L Store Size
4 ,
0 1 2

Store = Query = [mapreduce(cw,cw) ,data(3),data(8) ,data(4)
,data (5) ,data(7) ,data(9) ,data(1),data(4),data(5),data
(1) ,data(3) ,data(2) ,data(2) ,data(10),data(6) ,[]]

[mapreduce (cw,cw) ,data(3) ,data(8) ,data(4) ,data(5) ,data(7)
,data (9) ,data (1) ,data(4) ,data(5),data(1l),data(3),data
(2),data(2) ,data(10) ,data(6) ,[]]

[mapreduce (cw,cw) ,work (cw,5,1) ,work (cw,8,1) ,work (cw,7,1),
work (ew,3,1) ,work(cw,3,1) ,work(cw,9,1) ,work(cw,4,1),
work (ew,1,1) ,work(cw,10,1) ,work(cw,2,1) ,work(cw,2,1),
work (cw,5,1) ;work(cw,4,1) ,work (cw,1,1) ,work(cw,6,1)

(1]

[mapreduce (cw,cw) ,work (cw,2,2) ,work (cw,3,2) ,work (cw,1,2),
work (ew,5,2) ,work (cw,4,2) ,work(cw,8,1) ,work(cw,7,1),
work (ew,9,1) ,work(cw,10,1) ,work(cw,6,1) ,[]]
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parr-sat-id90, processors=unbounded

250 :
Applicable ——
Applied ——
Store Size
200 +
150 | ]
100 +
50 -
0 /X/_/f/,%
0 1 2 3 4 5 6

Store = Query = [f([1,2,3,4,5],[]) ,eq(11,neg (1)) eq (41,
and (4,1)) ,eq(54,and (5,4)) ,eq(55,neg(5)),eq(25,0r(2,5))
56%5?7V(5)),GQ(47V(4)),GQ(3,V(3))7GQ(2,V(2))7GQ(1,V(1)

[f([1,2,3,4,5],]]) ,eq(11,neg(1)),eq(41,and(4,1)) ,eq(54,
and (5,4) ) ,eq(55,neg(5)),eq(25,0r(2,5)),eq(5,v(5)) ,eq
(4,v(4)),eqa(3,v(3)),eq(2,v(2)),eq(l,v(1)) ,[]]

[f([2,3,4,5],[false(1)]),f([2,3,4,5],[true(l)]),eq(11,neg
(1)),eq(41,and(4,1)), eq(54 and( 4)),eq(55,neg(5)) ,eq
(25, Or(2 5)) e ( v(5)),eq(4 (4)) eq(3,v(3)),eq(2,v

(2)) ea(lv(1)) 1]

[f([3,4 5] [false (2),false(1)]),f([3,4,5],[true(2),false
(1 )]) f([3,4,5],[false(2), true(l)]) f([3,4,5],[true(2)

true(l)}) eq(ll neg (1)) ,eq(41, and(4 1)) ,eq(54,and
(5,4)) ,eq(55,meg (5)) . Q(25 or(2,5)),eq(5 (5)) q(4,v
(1)) ,ea(3,v(3)) ea(2,v(2)) req(1,v(1)) 5[]

(£([4.5] [ Talse (3) false (2) false (1)) o ([4.5] . [true (3) |
false( ),false(1)]),f([4,5], [false(3) true(2) ,true (1)
1) ,f([4,5], [true(S),true(Z) true(1)]),f([4,5],[false
(3),true(2),false(l)]),f([4,5] [true(3) true (2) ,false
(1)]),f([4,5],[false(3),false(2),true(1l)]),f([4,5],]
true(3),false(2) ,true(1)]) ,eq(11,neg(1)), eq(41 and
(4,1)),eq(54, and(5,4)),eq(55 neg(5)),eq(25,0r(2,5)) ,e
(ijT(5)) q(4,v(4)),eq(3,v(3)),eq(2,v(2)),eq(1, (1))

. (line too long)
. (line too long)
. (line too long)
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unbounded
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unbounded

seq-min-id92, processors

Applied —— |

Store Size

Abplicable —_—

~—

o

N

o

Py

— N

Py

— — N S

NN N N N N

—

Py

e N N

B B o B B e Y o BT Y Y BT B

100



unbounded

seq-sum-id393, processors

Applied —— |

Store Size

Abplicable —_—
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unbounded

seq-next0-id94, processors

Applied —— |

Store Size

Abplicable N

P N N W N A IS g W e N R NS W Y
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seq-prime-id95, processors=unbounded

Applicable ——
Applied ——
45 Store Size 1

35 ¢

25 ¢

15 +

Store = Query = [prime(4) ,prime(2),prime(3),prime(5) ,[]]
[prime (4) ,prime (2) ,prime (3) ,prime(5) ,[]]
[prime (2) ,prime (3) ,prime(5) ,[]]
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unbounded

seq-gcd-id96, processors
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12

10 +

Store = Query = |

ged (7)),

)

)

seq-gcd2-id97, processors=unbounded

' Appli'cablle A
Applied ——
Store Size

e

0

ged (7) ,gcd (16) ,gcd(11) ,ged

ged (16) ,ged (11) ,ged (5) ,[]]
,ged (16) ,ged (11) ,ged (5) ,[]]
;gcd (16) ,ged (11) ,ged (5) ,[]]
;gcd (16) ,ged (11) ,ged (5) ,[]]
,ged (2) ,ged (11) ,ged (5) ,[]]

ged(2) ,ged(11) ,ged (5) ,[]]
ged(2) ,ged(11) ,ged(5) ,[]]
ged (6) ,ged (2) ,ged (11) ,[]]
ged (3) ,ged (6) ,gcd(2) ,[]]
ged (3) ,ged (6) ,gcd (2) ,[]]
ged (3) ,ged (6) ,ged (2) ,[]]
ged (3) ,ged (6) ,gcd(2) ,[]]
ged (3) ,ged (6) ,gcd(2) ,[]]
ged (3) ,ged (6) ,gcd(2) ,[]]
ged (3) ,ged (6) ,ged (2) ,[]]
ged (9) ,ged (3) ,ged(2) ,[]]
ged (9) ,ged (3) ,ged (2) ,[]]
ged (4) ,ged(9) ,ged(2) ,[]]
ged (4) ,ged(9) ,ged(2) ,[]]
ged (4) ,ged(9) ,ged(2) ,[]]
ged (1) ,ged (4) ,ged(2) ,[]]
ged (1) ,ged (4) ,ged(2) ,[]]
ged (1) ,ged(4) ,ged(2) ,[]]
ged (7) ,ged (1) ,ged(2) ,[]]
ged (7) ,ged (1) ,ged(2) ,[]]
ged (7) ,ged (1) ,ged(2) ,[]]
ged (7) ,ged (1) ,ged (2) ,[]]
ged (7) ,ged (1) ,ged(2) ,[]]
,ged (7) ,ged (1) ,ged(2) ,[]]
,ged (1) ,ged (1) ,gcd(2) ,[]]



PRy
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seq-uf1-id98, processors=unbounded

Applicable ——
Applied —— |
Store!Size

16

14 |

12 ¢

012345678 91011123 M5617181RER 1222022627283 132334356

Store = Query = [union(1,4) ,union(3,1),union(5,3),union
(2,5),r00t(5),root (4) ,ro0t(3),root(2),root (1) ,[]]

[union (1,4) ,union(3,1) ,union(5,3) ,union(2,5) ,root (5),root
(4) ,root (3),root(2),root (1) ,[]]

[union (3,1) ,union (5,3) ,union(2,5) ,find (4,_290106) ,find (1,
~290118) ,link (_ 290118, 290106) ,root (5) ,root(4) ,root (3)
,r00t (2) ,root (1) ,[]]

[union (5,3) ,union (2,5) ,find (1,_290258) ,find (3,_290270) ,
find (4, 290106) ,find (1, 290118),link (_ 290270, 290258)
link (_290118,_ 290106) ,root (5) ,ro0t (4) ,root (3) ,root (2),
root (1) . []]

[union (2,5) ,find (3, 290434) ,find (5, _290446) , find (1,
200258) , find (3, 290270) , find (4, 290106) , find (1,
290118) ,link (_ 290446, 290434) ,link (_290270, 290258) ,
link (_290118,_ 290106) ,root (5) ,ro0t (4) ,root (3) ,root(2),
root (1) . []]

[find (5, 290634) ,find (2, 290646) , find (3, 290434) ,find (5,
200446 , find (1, 290258) , find (3, 290270) , find (4,
_290106) ,find (1,_290118) ,1link (__290646 ,_290634) ,link (
290446, 290434) ,link (_290270, 290258) ,link (_ 290118,
_290106) ,root (5) ,root (4) ,root (3) ,root (2) ,root (1) ,[]]

[find (5, 290634) ,find (2, 290646) ,find (3, 290434) ,find (5,
290446) , find (1,_290258) , find (3,_290270) , find (1,
290118) ,link (_290646 , 290634) ,link (__290446, 290434)
link (290270, 290258) ,link (_ 290118, 290106) ,root (5),
root (4) ,root (3) ,ro0t (2) ,root (1) ,found (4, 290106) ,[]]

[find (5, 290634) ,find (2, 290646) ,find (3, 290434) ,find (5,
290446) ,find (1,_290258) , find (3,_290270) , link (_290646 ,
200634) , link (290446, 290434) , link (__290270, 290258) ,
link (_290118,_290106) ,root (5) ,root (4) ,root (3) ,root(2),
root (1) ,found(1,_290118) ,found (4,_290106) ,[]]
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[find (5, 290634) ,find (2, 290646),find (3, 290434) ,find (5,
290446) , find (3, 290270) ,link (_ 290646 , 290634) ,link (
290446 ,_290434) ,link (_290270,_290258) ,link (_290118,
~290106) ,root (5) ,root (4) ,root(3) ,root(2),root (1) ,found
(1, 290258) ,found (1, 290118),found (4, 290106) ,[]]

[find (5, 290634) ,find (2, 290646) ,find (3, 290434) ,find (5,
200446) ,link (290646, 290634) , link (_290446, 290434)
link (290270, 290258) ,link (_ 290118, 290106) ,root (5),
root (4) ,root (3) ,roo0t (2) ,root (1) ,found (3, 290270) ,found
(1, 290258) ,found (1, 290118),found (4, 290106) ,[]]

[find (5, 290634) ,find (2, 290646) ,find (5, 290446) ,link (
290646, 290634 ) ,link (290446, 290434) ,link (_ 290270,
_290258) ,link (_290118,_290106) ,root (5) ,root (4) ,root (3)
,root (2) ,root (1) ,found(3,_290434) ,found (3,_290270) ,
found (1, 290258) ,found (1, 290118) ,found (4, 290106) ,[]]

[find (5, 290634) ,find (2, 290646) ,link (290646, 290634),
link (290446, 290434) ,link (290270, 290258) ,link (
290118, _290106) ,root (5) ,root (4) ,root (3) ,root(2) ,root
(1) ,found (5,_290446) ,found (3,_290434) ,found (3,_290270)
,found (1, 290258) ,found (1, 290118) ,found (4, 290106 )

1]

[find (2, 290646) ,link (_290646, 290634) ,link (_290446 ,
200434) , link (290270, 290258) ,link (_ 290118, 290106),
root (5) ,root (4) ,ro0t (3) ,root(2),root (1) ,found(5,
_290634) ,found (5,_290446) ,found (3,_290434) ,found (3,
290270) ,found (1,_290258) ,found (1, _290118) ,found (4,
~.290106) ,[]]

[link (__290646 , 290634) ,link (_290446,_ 290434) ,link (_290270
,_290258) ,link (_290118,_290106) ,root (5) ,root (4) ,root
(3),ro0t(2),root (1) ,found(2,_290646) ,found (5,_290634) ,
found (5, 290446) ,found (3,_290434) ,found (3, 290270) ,
found (1, 290258) ,found (1, 290118),found (4, 290106) ,[]]

[link (290646, 290634) ,link (_ 290446, 290434) ,link (_290270
,290258) ,link (_ 290118, 290106) ,point (4,1) ,root (5),
root (3) ,root (2) ,root (1) ,found(2,_290646) ,found (5,
290634) , found (5, 290446) ,found (3, 290434) , found (3,
290270) ,found (1, 290258) ,found (1, 290118) ,found (4,
~.290106) ,[]]

[link (__290646 , 290634) ,link (_290446, 290434) ,link (_290270
,_290258) ,link (_290118, 290106) ,point (1,3) ,point (4,1),
root (5),root (3) ,root(2),found (2, _290646) ,found (5,
290634) , found (5, 290446) ,found (3, 290434) , found (3,
~290270) ,found (1, 290258) ,found (1, 290118) ,found (4,
290106) ,[]]

[link (290646, 290634) ,link (290446 , 290434),link (_ 290270
,_290258) , link (_290118, 290106) , point (3,5) ,point (1,3),
point (4,1) ,root (5) ,root (2) ,found (2,_290646) ,found (5,
©290634) ,found (5, 290446) ,found (3, _290434) , found (3,
~290270) ,found (1, 290258) ,found (1, 290118) ,found (4,

290106) ,[]]
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[link (__290646 , 290634) ,link (_290446, 290434),link (_ 290270
,_290258) ,link (_290118, 290106) , point (5,2) ,point (3,5) ,
point (1,3) ,point (4,1) ,root (2) ,found(2,_290646) ,found
(5, 290634) ,found (5, 290446) ,found (3, 290434) ,found (3,
290270) , found (1, 290258) ,found (1, 290118) ,found (4,
~.290106) ,[]]

[link (290646, 290634) ,link (290446 , 290434) ,link (_ 290270
,_290258) , link (_290118, 290106) , point (5,2) ,point (3,5),
point (1,3) ,point (4,1) ,root (2) ,found (1,_290106) ,found
(2, 290646) , found (5, 290634) , found (5, 290446) ,found (3,
~290434) ,found (3, _290270) ,found (1,_290258) ,found (1,
~290118) ,[]]

[link (_290646 , 290634) ,link (_290446,_290434) ,link (_290270
,_290258) ,link (_290118,_290106) ,point (5,2) ,point (3,5),
point (1,3) ,point (4,1) ,root (2),found (3, _290118) ,found
(1,_290106) ,found (2, 290646) , found (5, 290634) ,found (5,
290446 ) ,found (3, _290434) ,found (3, 290270) ,found (1,

- 200258) ,[]]

[link (_290646 ,_290634) ,link (_290446,_290434) ,link (_290270
. 290258) ,link (290118, 290106) ,point (5,2) ,point (3,5),
point (1,3) ,point (4,1) ,root (2),found (3,_290258) ,found
(3,.290118) ,found (1,_290106) ,found (2, _290646) ,found (5,
~290634) ,found (5, 290446) ,found (3, 290434) ,found (3,
~.290270) ,[]]

[link (_290646,_290634) ,link (_290446,_290434) ,link (_290270
. 290258) ,link (290118, 290106),point (5,2) ,point (3,5),
point (1,3) ,point (4,1) ,root (2) ,found (5, 290270) ,found
(3,.290258) ,found (3, _290118) ,found (1, _290106) ,found (2,
_290646) ,found (5,_290634) ,found (5,_290446) ,found (3,

- 290434) ,[]]

[link (_290646,_ 290634) ,link (_290446,_290434) ,link (_290270
. 290258) ,link (290118, 290106) ,point (5,2) ,point (3,5),
point (1,3) ,point (4,1) ,root(2) ,found (5, 290434) ,found
(5,_290270) ,found (3,_290258) ,found (3,_290118) ,found (1,
_290106) ,found (2,_290646) ,found (5,_290634) ,found (5,
_.290446) ,[]]

[link (290646, 290634) ,link (_ 290446, 290434) ,link (_ 290270
. 290258) ,link (_290118, 290106) ,point (5,2) ,point (3,5) ,
point (1,3) ,point (4,1) ,ro0t(2) ,found (2, 290446) ,found
(5,_290434) ,found (5,_290270) ,found (3,_290258) ,found (3,
_290118) ,found (1,_290106) ,found (2,_290646) ,found (5,

- 290634) ,[]]

[link (290646, 290634) ,link (_ 290446, 290434),link (_ 290270
,_290258) , link (_290118,_290106) , point (5,2) ,point (3,5),
point (1,3) ,point (4,1) ,root (2) ,found(2,_290634) ,found
(2,_290446) ,found (5,_290434) ,found (5,_290270) , found (3,
200258) ,found (3, 290118) ,found (1, 290106) ,found (2,
~290646) , []]

[link (290646, 290634) ,link (_ 290446, 290434) ,link (_290270
,_290258) ,link (_290118, 290106) , point (5,2) ,point (3,5) ,
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point (1,3) ,point (4,1) ,root(2) ,found (3, 290106) ,found
(2,_290634) ,found (2,_290446) ,found (5,_290434) ,found (5,
_290270) ,found (3,_290258) ,found (3,_290118) ,found (2,
290646 ,[]]

[link (290646, 290634) ,link (_ 290446, 290434) ,link (290270
,290258) ,link (290118, 290106) ,point (5,2) ,point (3,5),
point (1,3) ,point (4,1) ,ro0t(2) ,found (3, 290106) ,found
(2,_290634) ,found (2,_290446) ,found (5,_290434) ,found (5,
~.290270) ,found (3,_290258) ,found (3, 290118) ,found (2,

- 290646) ,[]]

[link (290646, 290634) ,link (_ 290446, 290434) ,link (_290270
,_290258) , link (_290118,_290106) , point (5,2) ,point (3,5),
point (1,3) ,point (4,1) ,roo0t(2) ,found (5, 290118) ,found
(3,_.290106) ,found (2,_290634) ,found (2,_290446) ,found (5,
200434) ,found (5, 290270) ,found (3, 290258) ,found (2,
~290646) , []]

[link (__290646 , 290634) ,link (_290446, 290434),link (_ 290270
,_290258) ,link (_290118, 290106) , point (5,2) ,point (3,5) ,
point (1,3) ,point (4,1) ,root (2) ,found (5,_290258) ,found
(5, 290118) ,found (3, 290106) ,found (2, 290634) ,found (2,
©290446) ,found (5, 290434) ,found (5, 290270) , found (2,

- 290646) ,[]]

[link (__290646 , 290634) ,link (_290446, 290434) ,link (_290270
,_290258) , link (_290118, 290106) , point (5,2) ,point (3,5),
point (1,3) ,point (4,1) ,root (2) ,found (5,_290258) ,found
(5, 290118) , found (3, _290106) , found (2,_290634) ,found (2,
290446 ) ,found (5, 290434) ,found (5, 290270) ,found (2,

- 290646) ,[]]

[link (_290646 , 290634) ,link (_290446,_290434) ,link (_290270
,_290258) ,link (_290118,_290106) ,point (5,2) ,point (3,5),
point (1,3) ,point (4,1) ,root (2),found (2,_290270) ,found
(5, 290258) , found (5, 290118) , found (3,_290106) ,found (2,
290634 ) ,found (2, 290446) ,found (5, 290434) ,found (2,

- 200646) ,[]]

[link (_290646 ,_290634) ,link (_290446,_290434) ,1link (_290270
. 290258) ,link (290118, 290106) ,point (5,2) ,point (3,5),
point (1,3) ,point (4,1) ,root (2),found (2, 290434) ,found
(2,_290270) ,found (5,_290258) ,found (5, _290118) ,found (3,
~290106) ,found (2, _290634) ,found (2, 290446) ,found (2,
200646) ,[]]

[link (__290646,_ 290634) ,link (_290446,_290434) ,link (_290270
. 290258) ,link (290118, 290106) ,point (5,2) ,point (3,5),
point (1,3) ,point (4,1) ,root(2) ,found (2, 290434) ,found
(2,_290270) ,found (5,_290258) ,found (5, 290118) ,found (3,
_290106) ,found (2,_290634) ,found (2,_290446) ,found (2,
200646) ,[]]

[link (_290446 , 290434) ,link (_290270,_290258) ,link (__290118
,_290106) ,point (5,2) ,point (3,5) ,point (1,3) ,point (4,1),
root (2) ,found (2, 290434) ,found (2, 290270) ,found (5,
_290258) ,found (5,_290118) ,found (3,_290106) ,found (2,
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~.290446) ,[]]

[link (290446, 290434),link (290270, 290258),link (_ 290118
,_290106) ,point (5,2) ,point (3,5) ,point (1,3) ,point (4,1),
root (2) ,found (5,_290106) ,found (2, 290434) ,found (2,
~290270) ,found (5, 290258) ,found (5, 290118) ,found (2,
~.290446) ,[]]

[link (290446, 290434) ,link (290270, 290258) ,link (_290118
,_290106) ,point (5,2) ,point (3,5) ,point (1,3) ,point (4,1),
root (2) ,found (5, 290106) ,found (2, 290434) ,found (2,
~290270) ,found (5,_290258) ,found (5, 290118) ,found (2,
~.290446) ,[]]

[link (290446 , 290434) ,link (_290270,_290258) ,link (__290118
,_290106) ,point (5,2) ,point (3,5) ,point (1,3) ,point (4,1),
root (2) ,found (2,_290118) ,found (5,_290106) ,found (2,
290434) , found (2, 290270) ,found (5, 290258) , found (2,
~200446) (]

[link (290446 , 290434) ,link (_ 290270, 290258) ,link (_ 290118
,_290106) ,point (5,2) ,point (3,5) ,point (1,3) ,point (4,1),
root (2) ,found (2,_290258) ,found (2,_290118) ,found (5,
290106 , found (2, 290434) , found (2, 290270) , found (2,
~.290446) ,[]]

[link (290446, 290434) ,link (_290270,_290258) ,link (_ 290118
,_290106) ,point (5,2) ,point (3,5) ,point (1,3) ,point(4,1),
root (2) ,found (2,_290258) ,found (2,_290118) ,found (5,
_290106) ,found (2,_290434) ,found (2,_290270) ,found (2,
~.290446) ,[]]

[link (290270, 290258) ,link(_290118, 290106),point (5,2),
point (3,5) ,point (1,3) ,point (4,1) ,root (2) ,found(2,
_290258) ,found (2,_290118) ,found (5,_290106) ,found (2,
_.290270) ,[]]

[link (290270, 290258),link (_290118, 290106),point (5,2),
point (3,5) ,point (1,3) ,point (4,1) ,root (2) ,found (2,
~290106) ,found (2, 290258) ,found (2, 290118) ,found (2,
290270) ,[]]

[link (290270, 290258),link (_290118, 290106) ,point (5,2) ,
point (3,5) ,point (1,3) ,point (4,1) ,root (2) ,found (2,
©290106) , found (2, 290258) ,found (2, 290118) , found (2,
~.290270) ,[]]

[link (290118, 290106),point (5,2),point(3,5),point(1,3),
point (4,1) ,root (2) ,found (2,_290106) ,found (2,_290118)
(1]

[point (5,2) ,point (3,5) ,point (1,3) ,point (4,1) ,root(2) ,[]]
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seq-uf2-id99, processors=unbounded

25 ———————r
Applicable ——
Applied ——
Store Size
20 |
15 +
10 +
5 .
o T T
01234567 8 91011121314151617181920212223242526272829303132
Store = Query = [union(4,1) ,union(5,4) ,union(1,5),union
(2,1) ,union(2,2) ,root (5) ,root (4) ,root(3) ,root(2),root
(1) 111
[union (4,1) ,union (5,4) ,union(1,5) ,union(2,1) ,union(2,2),
root (5) ,root (4 ),root( ) ,root (2) ,root (1) ,[]]
[union (5,4) ,union(1,5) ,union(2,1) ,union(2,2),find (1
~299576) ,find (4 7,299588),link(,299588 _299576) ,root (5)

,root (4) ,root (3) ,root (2),root (1) ,[]]

[union (1,5) ,union(2,1) ,union(2,2),find (4,_299740) ,find (5
299752) , find (1, 299576) , find (4, 299588, link (_ 299752,
~299740) ,link (299588, 299576) ,root (5) ,root(4) ,root (3)
,r00t (2) ,root (1) ,[]]

[union (2,1) ,union (2,2) ,find (5,_299928) ,find (1,_299940) ,
find (4, 299740) , find (5, 299752) ,find (1, 299576) , find
(4,_299588) ,link (_299940, 299928) ,link (_299752, 299740
), link (__299588, 299576) ,root (5) ,root (4),root(3),root
(2) ,root (1) . []]

[union (2,2) ,find (1, 300140),find (2, _300152) , find (5
299928) , find (1,_299940) , find (4,_299740) , find (5
~.299752) ,find (1,_299576) ,find (4, 299588) ,link (_300152,
~300140) ,link (299940, 299928) ,link (_ 299752, 299740) ,
link (299588, 299576) ,root (5) ,root(4) ,root(3),root(2),
root (1) ,[]]

. (line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
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(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

[link (300152, 300140),1link (299940, 299928),link (299752
,.299740) ,link (_ 299588, 299576) ,point (4,5) ,point (1,4),
root (5),root (3) ,root (2),found(2,_300152) ,found (1
~300140) ,found (1, 299940) ,found (5, 299928) ,found (5,
~299752) ,found (4, _299740) ,found (4, 299588) ,found (1
~299576) ,[]]

[link (_300152, 300140) ,link (_ 299940, 299928) ,link (_ 299752
. 299740) ,link (299588, 299576) ,point (4,5) ,point (1,4),
root (5),root (3) ,root(2),found (4, _299576) ,found (2
~300152) ,found (1, 300140) ,found (1, 299940) ,found (5,
_299928) ,found (5,_299752) ,found (4,_299740) ,found (4
- 299588) ,[]]

[link (_300152,_300140) ,link (_299940,_299928) ,link (_299752
. 299740) ,link (299588, 299576) ,point (4,5) ,point (1,4)
root (5),root (3) ,root(2),found (4, 299940) ,found (4
_299576) ,found (2,_300152) ,found (1,_300140) ,found (5,
_299928) ,found (5,_299752) ,found (4,_299740) ,found (4
~.299588) ,[]]

[link (300152, 300140),link (299940, 299928),link (_ 299752
,299740) ,link (_ 299588, 299576) ,point (4,5) ,point (1,4),
root (5) ,root (3) ,root(2) ,found (4, 300140) ,found (4
_299940) ,found (4,_299576) ,found (2,_300152) ,found (5
~299928) ,found (5, 299752) ,found (4, 299740) ,found (4
299588) ,[]]

[link (300152, 300140),link (299940, 299928),link (_ 299752
,299740) ,link (_ 299588, 299576) ,point (4,5) ,point (1,4),
root (5) ,roo0t(3) ,roo0t(2),found (5,_299588) ,found (4
~300140) ,found (4, 299940) ,found (4, 299576) ,found (2
_300152) ,found (5,_299928) ,found (5,_299752) ,found (4
- 299740) ,[]]

[link (_300152, 300140),link (299940, 299928)link (_ 299752
,_299740) , link (_299588 , 299576) , point (4,5) ,point (1,4),
root (5) ,root (3) ,root (2),found(5,_299740) ,found (5
_299588) ,found (4,_300140) ,found (4,_299940) ,found (4
~299576) ,found (2,_300152) ,found (5, _299928) ,found (5,

- 299752) ,[]]

[link (_300152, 300140),link (299940, 299928) link (_ 299752
,_299740) ,link (_299588 , 299576) , point (4,5) ,point (1,4)
root (5),root (3) ,root (2),found(5,_299576) ,found (5
299740) ,found (5, 299588) ,found (4, 300140) ,found (4
299940) , found (2,_300152) ,found (5,_299928) , found (5,

- 299752) ,[]]
[link (_300152, 300140),link (299940, 299928),link (_ 299752
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,299740) ,link (_ 299588, 299576) ,point (4,5) ,point(1,4),
root (5) ,root (3) ,root(2) ,found (5,_299576) ,found (5,
_299740) ,found (5,_299588) ,found (4,_300140) ,found (4,
299940 , found (2, 300152) , found (5, 299928) , found (5,

- 299752) 1]

[link (_300152, 300140),link (299940, 299928) link (_ 299752
,_299740) , link (_299588 , 299576) , point (4,5) ,point (1,4),
root (5) ,root (3) ,root (2),found (5,_299940) ,found (5,
~299576) ,found (5, 299740) ,found (5, 299588) ,found (4,
300140) ,found (2,_300152) ,found (5, _299928) , found (5,

- 299752) ,[]]

[link (_300152, 300140),link (299940, 299928) link (_ 299752
. 299740) , link (299588 , 299576) ,point (4,5) ,point (1,4)
root (5),root (3) ,root(2) ,found(5,_300140) ,found (5,
299940 , found (5, 299576) ,found (5, 299740) , found (5,
_299588) ,found (2, _300152) ,found (5,_299928) ,found (5,
299752) ,[]]

[link (300152, 300140),link (_ 299940, 299928),link (_ 299588
,_299576) ,point (4,5) ,point (1,4) ,root (5) ,root (3) ,root
(2) ,found (5, 300140) ,found (5, 299940) ,found (5, 299576)
,found (5, 299588) ,found (2, 300152) ,found (5, 299928)
1]

[link (300152, 300140),link (299940, 299928)  point (4,5),
point (1,4) ,roo0t (5) ,ro0t(3) ,ro0t (2),found(5,_300140),
found (5,_299940) ,found (2,_300152) ,found (5,_299928) ,[]]

[link (_300152,_300140) ,point (4,5) ,point (1,4) ,root(5),root
(3),root(2) ,found (5, 300140) ,found (2, 300152) ,[]]

[link (_300152,_300140) ,point (5,2) ,point (4,5) ,point (1,4),
root (3) ,root (2) ,found (5,_300140) ,found (2,_300152) ,[]]

[link (_300152,_300140) ,point (5,2) ,point (4,5) ,point (1,4),
root (3) ,root (2) ,found(2,_300140) ,found (2,_300152) ,[]]

[point (5,2) ,point (4,5),point (1,4) ,root(3),root(2) ,[]]
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seq-blk1-id100, processors=unbounded

30 T T
Applicable ——
Applied ——
Store Size
25 +
20 +

15 +

10 ¢

Store = Query = [grab(5,105) ,grab(4,104) ,grab(3,103),grab
(2,102) ,grab(1,101) ,empty(5) ,empty (4) ,empty(3) ,empty
(2) ,empty (1) ,clear (105) ,clear (104),clear (103) ,clear
(102) ,clear (101) ,on(105,5) ,on(104,4) ,on(103,3) ,on
(102,2) ,on(101,1) ,put(1,2),put(4,1),put(3,4),put(3,3),
put (5,3) ,[]]

(line too long)
(line too long)
(line too long)

. (line too long)

[grab(1,101) ,empty(1),clear(2),clear(3),clear(4),clear(5)
,clear (101) ,on(101,1) ,put(1,2) ,put(4,1) ,put(3,4),put
(3,3) ,put (5.3) ,hold (2,102) ,hold (3,103) ,hold (4,104) ,
hold (5,105) ,[]]

[clear (1) ,clear (2),clear(3),clear(4),clear(5),put(1,2),
put(4,1) ,put(3,4),put(3,3),put(5,3),hold(1,101) ,hold
(2,102) ,hold (3,103) ,hold (4,104) ,hold (5,105) ,[]]

[empty (5) ,clear (105) ,clear (1),clear (2),clear (4),clear (5),
on(105,3) ,put(1,2),put(4,1),put(3,4),put(3,3),hold
(1,101) ,hold (2,102) ,hold (3,103) ,hold (4,104) ,[]]

[empty (5) ,clear (105) ,clear (1) ,clear(2),clear(4),clear(5),
on(105,3) ,put(1,2),put(4,1),put(3,4),put(3,3),hold
(1,101) ,hold (2,102) ,hold (3,103) ,hold (4,104) ,[]]

[empty (3) ,empty (5) ,clear (103),clear (105) ,clear (1) ,clear
(2),clear (5),on(103,4) ,on(105,3) ,put(1,2),put(4,1),put
(3,3) ,hold (1,101) ,hold (2,102) ,hold (4,104) ,[]]

[empty (4) ,empty (3) ,empty (5),clear (104) ,clear (103),clear
(105) ,clear (2),clear (5),on(104,1) ,0n(103,4) ,0on(105,3),
put (1,2),put(3,3),hold(1,101) ,hold(2,102) ,[]]

[empty (1) ,empty (4) ,empty (3) ,empty(5),clear (101),clear
(104) ,clear (103) ,clear (105) ,clear (5) ,on(101,2) ,on

116



(104,1) ,on(103,4) ,on(105,3) ,put(3,3) ,hold(2,102) ,[]]
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seq-blk2-id101, processors=unbounded

25 T

Applicable ——
Applied ——

Store Size

20 +

15 +

10 +

5 b

0 L L L

0 1 2 3 4

Store = Query = [grab(5,5) ,grab(4,4),grab(3,3),grab(2,2),
grab (1,1) ,empty(5) ,empty (4) empty( ) ,empty (2) ,empty (1)
,clear (5) ,clear (3),clear (1) ,on(5,6) ,0on(3,4),0n(1,2),
put(5,3) ,put(4,5) ,put(2,4) ,put(l 2) put( 1) 111
(line too long)

(line too long)

[grab (4,4) ,grab(2,2) ,grab(1,1) ,empty(4) ,empty(2) ,empty (1)
,clear (4) ,clear (6),clear (1) ,on(1,2),put(5,3),put(4,5),
put (2,4) ,put(1,2),put(4,1),hold(3,3) ,hold(5,5) ,[]]

[grab(4,4) ,grab(2,2) ;empty(4) ,empty(2),clear(2),clear (4),
clear (6) ,put(5,3) ,put(4,5),put(2,4),put(1,2),put(4,1),
hold (1,1) ,hold (3,3) ,hold (5,5) ,[]]

[grab (4,4) ,grab(2,2) ;empty(4) ,empty(2),clear (2),clear (4),
clear (6) ,put(5,3) ,put(4,5),put(2,4) ,put(1,2),put(4,1),
hold (1,1) ,hold (3,3) ,hold (5,5) ,[]]

[grab(4,4) ,grab(2,2) ;empty (1) ,empty(4) ,empty(2),clear (1),
clear (4) ,clear (6) ,on(1,2),put(5,3),put(4,5) ,put(2,4),
put (4,1) ,hold (3,3) ,hold (5,5) ,[]]
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seq-arc1-id102, processors=unbounded

Applicable ——

Applied ——
e Size

Store = Query = [arc(2,4,8) ,arc(3,4,4),arc(3,5,9) ,arc
(2,5,11) ,arc(2,3,4) ,arc(1,3,5),arc(1,4,13) ,arc(4,5,6),
arc(4,5,5),arc(1,5,21),arc(4,5,5),arc(3,4,4),arc
(2,3,3),arc(1,2,2) ,[]]

[arc(2,4,8) ,arc(3,4,4) ,arc(3,5,9) ,arc(2,5,11) ,arc(2,3,4),
arc(1,3,5),arc(1,4,13),arc(4,5,6),arc(4,5,5) ,arc
(1,5,21),arc(4,5,5),arc(3,4,4) ,arc(2,3,3),arc(1,2,2)
(]

[arc(2,4,8) ,arc(3,4,4) ,arc(3,5,9),arc(2,5,11) ,arc(2,3,4),
arc(1,3,5),arc(1,4,13) ,arc(4,5,6),arc(4,5,5),arc
(1,5,21) ,arc(4,5,5),arc(3,4,4) ,arc(2,3,3),arc(1,2,2),
path(2,4,8) ,[]]

[arc(2,4,8) ,arc(3,4,4) ,arc(3,5,9),arc(2,5,11) arc(2,3,4),
arc(1,3,5),arc(1,4,13),arc(4,5,6),arc(4,5,5),arc
(1,5,21) ,arc(4,5,5),arc(3,4,4) ,arc(2,3,3) ,arc(1,2,2),
path(3,4,4) ,path(2,4,8) ,[]]

[arc(2,4,8) ,arc(3,4,4),arc(3,5,9),arc(2,5,11) ,arc(2,3,4),
arc(1,3,5),arc(1,4,13) ,arc(4,5,6),arc(4,5,5) ,arc
(1,5,21) ,arc(4,5,5) ,arc(3,4,4),arc(2,3,3),arc(1,2,2),
path (3,5,9) ,path(3,4,4) ,path(2,4,8) ,[]]

[arc(2,4,8) ,arc(3,4,4) ,arc(3,5,9) ,arc(2,5,11) ,arc(2,3,4),
arc(1,3,5),arc(1,4,13),arc(4,5,6),arc(4,5,5),arc
(1,5,21),arc(4,5,5),arc(3,4,4),arc(2,3,3),arc(1,2,2),
path(2,5,11) ,path(3,5,9) ,path(3,4,4) ,path(2,4,8) ,[]]
(line too long)

line too long)

line too long)
line too long)
line too long)
line too long)
line too long)
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too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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too long
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too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long

125



too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long

126



too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long

127



line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)

PRy

128



seq-arc2-id103, processors=unbounded

45

gyeerannasnsang
Applied ——
40 ¢ Store Bize il

35 |
30 |
25 |
2 |
15 §

10 ¢

5 L

0

0123456789101234367182222222872830323456380443348444565554

Store = Query = [arc(1,4,13) ,arc(4,5,6),arc(2,5,11) ,arc
(2,3,4),arc(5,9,25) ,arc(4,9,34) ,arc(3,9,45) ,arc
(2,9,58),arc(1,9,73) ,arc(0,5,25) ,arc(0,4,16) ,arc
(0,3,9),arc(0,2,4) ,arc(0,1,1) ,[]]

[arc(1,4,13) ,arc(4,5,6),arc(2,5,11) ,arc(2,3,4) ,arc
(5,9,25) ,arc(4,9,34) ,arc(3,9,45) ,arc(2,9,58) ,arc
(1,9,73) ,arc(0,5,25) ,arc(0,4,16) ,arc(0,3,9) ,arc(0,2,4)
,arc (0,1,1) ,[]]

[arc(1,4,13),arc(4,5,6),arc(2,5,11) ,arc(2,3,4) ,arc
(5,9,25) ,arc(4,9,34) ,arc(3,9,45) ,arc(2,9,58) ,arc
(1,9,73) ,arc(0,5,25) ;arc(0,4,16) ,arc(0,3,9) ,arc(0,2,4)
;arc(0,1,1),path(1,4,13) ,[]]

[arc(1,4,13),arc(4,5,6),arc(2,5,11) ,arc(2,3,4) ,arc
(5,9,25) ,arc(4,9,34) ,arc(3,9,45) ,arc(2,9,58) ,arc
(1,9,73) ,arc(0,5,25) ;arc(0,4,16) ,arc(0,3,9) ,arc(0,2,4)
,arc (0,1,1) ;path(4,5,6) ,path(1,4,13) ,[]]

[arc(1,4,13),arc(4,5,6),arc(2,5,11) ,arc(2,3,4) ,arc
(5,9,25) ,arc(4,9,34) ,arc(3,9,45) ,arc(2,9,58) ,arc
(1,9,73),arc(0,5,25) ,arc(0,4,16) ,arc(0,3,9) ,arc(0,2,4)
,arc(0,1,1) ,path(2,5,11) ,path(4,5,6) ,path(1,4,13) ,[]]

[arc(1,4,13),arc(4,5,6),arc(2,5,11) ,arc(2,3,4) ,arc
(5,9 25) arc(4,9,34) ,arc(3,9,45) ,arc(2,9,58) ,arc
(1,9,73),arc(0,5,25) ,arc(0,4,16) ,arc(0,3,9) ,arc(0,2,4)
,arc (0,1,1) ,path(2,3,4) ,path(2,5,11) ,path(4,5,6) ,path
L3
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seq-map-id104, processors=unbounded
18

' Applicable —+——
16 L Applied —— |
Store Size

001 2 3 45 6 7 8 9 10 1112 13 14 1516 17 18 19 20

Store = Query = [mapreduce(cw,cw) ,data(l),data(10),data
(5),data(5) ,data(2) ,data (1) ,data(9),data(7),data(2),
data(4) ,data(3) ,data(4),data(6) ,data(8) ,data(3) ,[]]

[mapreduce (cw,cw) ,data (1) ,data(10) ,data(5) ,data(5),data
(2),data (1) ,data(9) ,data(7),data(2),data(4),data(3),
data(4) ,data(6) ,data(8) ,data(3) ,[]]

[mapreduce (cw,cw) ,data (10) ,data(5) ,data(5) ,data(2) ,data
(1) ,data(9) ,data(7) ,data(2) ,data(4),data(3) ,data(4),
data (6) ,data(8) ,data(3) ,work(cw,1,1) ,[]]

[mapreduce (cw,cw) ,data (5) ,data(5) ,data(2) ,data (1) ,data(9)
,data (7) ,data(2) ,data(4),data(3),data(4),data(6),data
(8),data(3) ,work(cw,10,1) ,work(cw,1,1) ,[]]

[mapreduce (cw,cw) ,data(5) ,data(2) ,data (1) ,data(9) ,data(7)
,data (2) ,data(4) ,data(3),data(4),data(6),data(8),data
(3) ,work(cw,5,1) ,work(cw,10,1) ,work(cw,1,1) ,[]]

[mapreduce (cw,cw) ,data(2) ,data (1) ,data(9) ,data(7),data(2)
,data (4) ,data(3) ,data(4),data(6),data(8),data(3) ,work(
cw,5,1) ,work (ew,5,1) ,work(cw,10,1) ,work(cw,1,1) ,[]]

[mapreduce (cw,cw) ,data (1) ,data(9) ,data(7) ,data(2),data(4)
,data (3) ,data(4) ,data(6) ,data(8) ,data(3) ,work(cw,2,1)
work (cw,5,1) ;work (ew,5,1) ,work(cw,10,1) ,work(cw,1,1)
(1]

[mapreduce (cw,cw) ,data (9) ,data(7) ,data(2) ,data(4),data(3)
,data (4) ,data(6) ,data(8) ,data(3),work(cw,1,1) ,work(cw
,2,1) ;work (ew,5,1) ,work (cw,5,1) ,work(cw,10,1) ,work (cw
RISING)

[mapreduce (cw,cw) ,data(7) ,data(2) ,data(4) ,data(3) ,data(4)
,data (6) ,data(8) ,data(3),work(cw,9,1) ,work(cw,1,1),
work (ew,2,1) ,work (cw,5,1) ,work(cw,5,1) ,work(cw,10,1),
work (cw,1,1) ,[]]

[mapreduce (cw,cw) ,data(2) ,data(4) ,data(3) ,data(4) ,data(6)

)
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,data (8) ,data(3) ,work(cw,7,1) ,work(cw,9,1) ,work(cw
,1,1) ;work(ew,2,1) ,work(cw,5,1) ,work(cw,5,1) ,work (cw
,10,1) ;work (ew,1,1) ,[]]

[mapreduce (cw,cw) ,data(4) ,data(3) ,data(4) ,data(6) ,data(8)
,data (3) ,work(cw,2,1) ,work(cw,7,1) ,work(cw,9,1) ,work(
cw,1,1) ,work(cw,2,1) ,work(cw,5,1) ,work(cw,5,1) ,work(cw
,10,1) ,work(cw,1,1) ,[]]

[mapreduce (cw,cw) ,data(3) ,data(4) ,data(6) ,data(8) ,data(3)
,work (cw,4,1) ,work(cw,2,1) ,work(cw,7,1) ,work(cw,9,1),
work (cw,1,1) ,work(cw,2,1) ,work(cw,5,1) ,work(cw,5,1),
work (cw,10,1) ,work(cw,1,1) ,[]]

[mapreduce (cw,cw) ,data (4) ,data (6) ,data(8) ,data(3) ,work(cw
,3,1) ,work(cw,4,1) 7vvork(cw,2,1) ,work (cw,7,1) ,work (cw
,9,1) ,work(ew,1,1) ,work(cw,2,1) ,work(cw,5,1) ,work (cw
,5,1) ,work(cw,10,1) ,work(cw,1,1) ,[]]

[mapreduce (cw,cw) ,data(6) ,data(8) ,data(3) ,work(cw,4,1),
work (cw,3,1) ,work(cw,4,1) ,work(cw,2,1) ,work(cw,7,1),
work (ew,9,1) ,work(cw,1,1) ,work(cw,2,1) ,work(cw,5,1),
Work(cw,5,1),work(cw,lO,l),Work(cw,l,l 1]

[mapreduce (cw,cw) ,data(8) ,data(3) ,work(cw,6,1) ,work (cw
,4.1) ;work (cw,3,1) ,work(cw,4,1) ,Work(cw,2 ,1) ,work (ew
,7,1) ,work(ew,9,1) ,work(cw,1,1) ,work(cw,2,1) ,work(cw
,5,1) ,work(ew,5,1) ,work(cw,10,1) ,work(cw,1,1) ,[]]

[mapreduce (cw,cw) ,data(3) ,work(cw,8,1) ,work(cw,6,1) ,work(
cw,4,1) ,work (ew,3,1) ,work(cw,4,1) ,work(cw,2,1) ,work (cw
,7,1) ,work(cw,9,1) ;work(cw,1,1) ,work(cw,2,1) ,work(cw
,5,1) ,work(ew,5,1) ,work(cw,10,1) ,work(cw,1,1) ,[]]

[mapreduce (cw,cw) ,work(cw,3,1) ,work (cw,8,1) ,work (cw,6,1),
work (ew,4,1) ,work(cw,3,1) ,work(cw,4,1) ,work(cw,2,1),
work (ew,7,1) ,work(cw,9,1) ,work(cw,1,1) ,work(cw,2,1),
work (¢w,5,1) ,work (ew,5,1) ,work(cw,10,1) ,work(cw,1,1)
(1]

[mapreduce (cw,cw) ,work (cw,5,2) ,work(cw,3,1) ,work(cw,8,1),
work (ew,6,1) ,work(cw,4,1) ,work(cw,3,1) ,work(cw,4,1),
work (ew,2,1) ,work (cw,7,1) ,Work(cw 9,1) ,work(cw,1,1),
work (ew,2,1) ,work(cw,10,1) ,work(cw,1,1) ,[]]

[mapreduce (cw,cw) ,work (cw, 5,2) Work(cw 3,1) ,work(cw,8,1),
work (cw,6,1) ,work(cw,4,1) ,work (cw,3 ,1) ,work (cw,4 ,1) ,
work (cw,2,1) ,work(cw,7,1) ,work(cw,9,1) ,work(cw,1,1),
Work(cw,Q,l),work(cw,10 1) ,work(cw,1,1) ,[]]

[mapreduce (cw,cw) ,work(cw,1,2) ,work(cw,5,2) ,work(cw,3,1),
work (¢cw,8,1) ,work (cw,6,1) ,Work(cw,4,1) ,work (cw,3,1) ,
work (cw,4,1) ;work(cw,2,1) ,work(cw,7,1) ,work(cw,9,1),
work (ew,2,1) ,work(cw,10,1) ,[]]

[mapreduce (cw,cw) ,work (cw,1,2) ,Work(cw 5,2),work(cw,3,1),
work (cw,8,1) ,work (cw,6,1) ,work (cw,4 1) ,work (cw,3,1) ,
work (cw,4,1) ,work(cw,2,1) ,work(cw,7,1) ,work(cw,9,1),
work(cw,Q,l),work(cw,lO 1) ,1]]

[mapreduce (cw,cw) ,work (cw,2,2) ,work(cw,1,2) ,work(cw,5,2),
work (ew,3,1) ,work (cw,8,1) ,work(cw,6,1) ,work(cw,4,1),
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work (cw,3,1) ,work(cw,4,1) ,work(cw,7,1) ,work(cw,9,1),
work (ew,10,1) ,[]]

[mapreduce (cw,cw) ,work (cw,2,2) ,work(cw,1,2) ,work(cw,5,2),
work (cw,3,1) ,work(cw,8,1) ,work(cw,6,1) ,work(cw,4,1),
work (cw,3,1) ,work(cw,4,1) ,work(cw,7,1) ,work(cw,9,1),
work (cw,10,1) ,[]]

[mapreduce (cw,cw) ,work (cw,4 ,2) ,work(cw,2,2) ,work(cw,1,2),
work (ew,5,2) ,work (cw,3,1) ,work(cw,8,1) ,work(cw,6,1),
work (cw,3,1) ,work(cw,7,1) ,work(cw,9,1) ,work(cw,10,1)

(1]

[mapreduce (cw,cw) ,work (cw,4,2) ,work (cw,2,2) ,work(cw,1,2) |
work (cw,5,2) ,work(cw,3,1) ,work(cw,8,1) ,work(cw,6,1),
work (ew,3,1) ,work(cw,7,1) ,work(cw,9,1) ,work(cw,10,1)

(1]

[mapreduce (cw,cw) ,work (cw,3 ,2) ,work(cw,4,2) ,work(cw,2,2) ,
work (cw,1,2) ,work(cw,5,2) ,work(cw,8,1) ,work(cw,6,1),
work (ew,7,1) ,work(cw,9,1) ,work(cw,10,1) ,[]]

[mapreduce (cw,cw) ,work (cw,3,2) ,work(cw,4,2) ,work(cw,2,2),
work (ew,1,2) ,work(cw,5,2) ,work(cw,8,1) ,work(cw,6,1),
work (ew,7,1) ,work(cw,9,1) ,work(cw,10,1) ,[]]
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seq-sat-id105, processors=unbounded

250
Applicable ——
Applied ——
Store Size
200 +

150 | B . o HWIIWWW@

100 +

50 -

Store = Query = [f([1,2,3,4,5],[]),eq(15,0r(1,5)),eq(31
and (3,1)),eq(33,neg(3)),eq(23,0r(2,3)),eq(42, and(4 2))
56%5?’V(5))aGQ(4,V(4))aGQ(3,V(3))7GQ(2 V(2)) q(1,v(1)

[f([1,2,3,4,5],]]) ,eq(15,0r(1,5)),eq(31,and(3,1)),eq(33,
neg(3)),eq(23,0r(2,3)),eq(42,and(4,2)),eq(5,v(5)) eq
(4,v(4)),eq(3,v(3)),eq(2,v(2)),eq(l,v(1)) ,[]]

[f([2,3,4,5],[false(1)]),f([2,3,4,5],[true(1l)]) ,eq(15,0r
(1,5)),eq(31,and (3 )) eq (33, neg(S)),eq(23,or(2,3)),eq
(42,and(4,2)) ,eq(5,v(5)) eq(4,v(4)),eq(3,v(3)),eq(2,v
(2)),eq(1, V(l))v[]

[f([3,4 5] [false (2),
()])f2345

]
false(1)]),f([3,4,5],[true(2),false
(1
(3.1)] 1ca(33 nex

) eq(4,v(

[true(1)]) ,eq(15,0r(1,5)),eq(31,and
), 3)),e (23 or( ,3)) ,eq(42,and (4,2)) ,eq
([}](5) q(4 )) seq ( v(3)),eq(2,v(2)),eq(1,v(1))

[£([3,4,5],[false(2),true(l)]),f([3.,4,5
]),f([37475],[false(?),false( )]) L (
false (1)]) ,eq(15,0r(1,5)) ,e (3; ,and E

]

|,
(
4
|, [true( ) ,true

[3,4,5],[true(
3, )) eq(33,ne
? v(5)),e
f

(1)

2),

g(3)

),eq(23,or(2,3)),eq(42,and( ) ,eq v(4))
eq(3,v(3)),eq(2,v(2)),eq(l,v(1)) ][
[f([4,5],[false(3), false( ), false (1 )])
false (2),false(1)]),f([3,4 5] [fals
([3,4,5],[true(2), true( )]) ,f([3,4
(1)]) ,eq(15,0r(1,5)) ,eq(31, and(3
(23, or(2 3)),eq(42 and( ,2)) ,eq (5,
(3,v(3)),eq(2,v(2 )) a(l, V( )) L []]
Bfalse(3) true( ) false (1 )])

q (4

[4,5] ,[true(3),
), true( )]),f
[true (2),false
q(33, neg(3)) eq
) eqa(4,v(4)) ,eq

(
e(2
51,
1)) e
v(5)

(£([4,5] f([4,5],[true(3),
true (2),false(1)]),f([4,5], [false(3) false( ), false (1)
1) ,f([4,5], [true(3) false( ), false(1)]),f([3,4,5],]
false (2), true( )]) . f([3,4,5],[true(2), true(l)]) eq (15,

135



or(1,5)) ,eq(31,and(3,1)) eq (33, neg(3)) ,eq(23,01(2,3)) |
eq (42 ,and (4,2)) ,eq(5,v(5)) ,eq(4,v(4)) ,eq(3,v(3)) ea(2,
v(2)) ea(1,v(1)] 11T
[4,5], [falbe(3) false( ),true(1)]),f([4,5],[true(3),
false(2),true( )]) . f([4,5], [false(3) true (2),false (1)
1), f([4,5],[true(3 ) tru (2),false( )]),£([4,5],[false
(3),false (2 ) false(l)]) f([4,5],[true(3),false(2),
false (1)]),f([3,4,5], [true(?) true(1)]) ,eq(15,0r(1,5))
eq (31, and (3 )) eq(33,neg(3)),eq(23,0r(2,3)),eq(42,
and (4.2)) 10q (5,%(5)) rea(d.v(4)) eq(3.v(3)) .eq(2.v(2)) .

eq(1,v(1)) ,[]]

[f([4,5],[false(3),true(2),true(l)]),f([4,5],[true(3),

true(2) ,true(1)]),f([4,5],[false(3), false(2) true(1)])
I ([4,5],[true(3), false(2) true(1)]),f([4,5],[false (3)
ytrue (2) ,false (1)]) ,f([4,5],[true(3), true( ), false (1)
1) ,f([4,5],[false (3 ) false( ),false(1)]),f([4,5],[true
(3),false(2),false(1 )]) q(l5, or(1,5)),eq(31,and(3,1))
,eq(33,neg(3)),eq(23,0r(2,3)),eq(42,and(4,2)),eq(5,v
(5)) ea (4,v(4)) ,eq (3.v(3)) eq(2,v(2)) sea(1,v(1)) ,[]]
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\begin{center}

\includegraphics [width=0.8\linewidth]{./par—fib—id106—
proc —5.png}

\end{center}

\begin{lstlisting }[breaklines=true]

Store = Query = [fib(5) ,[]]

[fib (5) ,[]]

[fib (3),fib(4) ,[]]

[fib (2),fib(3),fib (1) ,fib(2) ,[]]

[sum (1) ,fib (0),fib (1),fib(1),fib(2),fib(0),fib (1) ,[]]
[sunlaﬂa,ann(l),sunl(l),mnn(l) sum (1) ,fib (0), (1),fib(0)
[sum (2) ,sum(2) ,sum (1) ,fib (0),fib (1) ,fib (0) ,[]]
[sum(3) ,sum(2) ,fib (0) ,fib (1) ,fib (0) ,[]]

[sum(5) ,sum (1) ,fib (0),fib (0) ,[]]

[sum (6) ,sum (1) ,fib (0) ,[]]

[sum (7) ,fib (0) ,[]]

[sum (7),fib (0) ,[]]

[sum (1) ,sum(7) ,[]]

[sum (8) ,[]]
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par-min-id107, processors=5

10
Applicable ——

Applied —— |
Store Size

3
2 \
1

0 1 2

Store = Query = [min(2) ,min(5) ,min(1) ,min(4) ,min(3) ,[]]
[min (2) ,min(5) ,min(1) ;min(4) ,min(3) ,[]]

[min (2) |min(1) ,[]]

[min (1), []]
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sum (1) ,sum(5) ,
sum (6) ,sum (1
sum (7) ,sum (5
sum (12) ;sum (
sum(15) ,[]]
sum(15) ,[]]
sum(15) ,[]]
sum(15) ,[]]

25

20 4

15 +

10 +

par-sum-id108, processors=5

Abplicable —_—
Applied ——
Store Size

)
)
)
3
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=5

par-next0-id108, processors

Applied —— |

Store Size

Applicable —+—

10
9
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par-prime-id110, processors=5

Applicable ——
Applied ——
45 Store Size 1

35 ¢

25 ¢

15 +

Store = Query = [prime(3) ,prime(4),prime(5),prime(2) ,[]]
[prime (3) ,prime (4) ,prime(5) ,prime(2) ,[]]
[prime (3) ,prime (5) ,prime(2) ,[]]
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par-gcd-id111, processors=5

A'pplicable —_—
Applied ——
Store Size

/

-
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14

12 |

10 ¢

par-gcd2-id112, processors=5

" Applicable —+—
Applied ——

Store Size

,ged (2) ,ged(11) ,ged(5) ,[]]
,ged (4) ,ged (2)
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par-uf1-id113, processors=5

18

Abplicable N

16 Applied ——

[ Store Size |
14 |
12 |
10
8
6
4 4
2
0 L

0 1 2 3 4 5 6 7 8

Store = Query = [union (3,2) ,union(1,3) ,union(5,1),union

(4,5),r00t(5),root(4) ,root(3),root(2),root (1) ,[]]

[union (3,2) ,union (1,3) ,union(5,1) ,union(4,5) ,root (5),root
(4) ,root (3) ,root (2) ,root (1) ,[]]

[find (5, 2110462),find (4, 2110474),find (1, 2110486),find
(5, 2110498) , find (3, 2110510) , find (1, _2110522) , find (2
_2110534) ,find (3, _2110546) ,link (2110474, 2110462),
link (_2110498,_2110486) ,link (_2110522,_2110510) ,link (
_ 2110546, _2110534) ,ro0t (5) ,root (4) ,root (3) ,root (2),
root (1) ,[]]

[find (5, 2110462),find (4, 2110474),find (1, 2110486),link (
2110474, _2110462) ,link (_ 2110498, 2110486) ,link (
2110522, 2110510) , link (_2110546, 2110534) ,root (5) ,
root (4) ,root (3) ,root(2),root (1) ,found(3,_2110546),
found (2, 2110534) , found (1,_2110522) ,found (3, 2110510),
found (5, 2110498) ,[]]

[link (_2110474, 2110462) ,link (_2110498, 2110486),link (
2110522, 2110510) ,link (_ 2110546, 2110534) , point (3,1) ,
root (5) ,root (4) ,root(2),root (1) ,found(1,_2110486),
found (4,_2110474) ,found (5,_2110462) ,found (3,_2110546) ,
found (2, 2110534) , found (1,_2110522) ,found (3, 2110510),
found (5, 2110498) ,[]]

[link (_2110474, 2110462) ,link (_2110498, 2110486),link (
_2110522,_2110510) ,link (_2110546,_2110534) ,point (5,4)
point (3,1) ,root (4) ,ro0t(2) ,root (1) ,found(1,_2110546),
found (1, _2110510) ,found (1,_2110486) ,found (4, 2110474),
found (5, 2110462) , found (2, _2110534) ,found (1, 2110522),
found (5,_2110498) ,[]]

[link (2110474, 2110462),link (_ 2110498, 2110486),link (

_ 2110546, _2110534) ,point (2,1) ,point (5,4) ,point (3,1),
root (4) ,root (1) ,found (4, 2110462) ,found (4, 2110498),
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found (1, 2110546) ,found (1, 2110486) ,found (4, 2110474) ,
found (2, 2110534) ,[]]

[link (2110498, 2110486),link (_2110546, 2110534) ,point
(1,4) ,point(2,1) ,point (5,4) ,point (3,1) ,root (4) ,found
(1, 2110534) ,found (4, 2110498) ,found (1, 2110546) ,found
(1, 2110486) ,[]]

[link (2110498, 2110486) ,point(1,4),point(2,1),point(5,4)
,point (3,1) ,root (4) ,found (4,_2110486) ,found (4,_2110498

) 5 (1]
[point (1,4) ,point (2,1),point(5,4) ,point (3,1) ,root (4) ,[]]
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par-uf2-id114, processors=5

25 . .

Applicable ——
Applied ——

Store Size

20 |

15 +

10 +

5 3

0 L

0 1 2 3 4 5 6 7 8
Store = Query = [union(1,3) ,union(2,1),union(1,2),union

(2,1) ,union(5,2) ,root (5) ,root (4) ,root (3) ,root(2),root
(1) ,1]]

[union (1,3) ,union(2,1) ,union(1,2),union(2,1) ,union(5,2),
root (5) ,root (4) ,root (3) ,root(2),root (1) ,[]]
(line too long)

(line too long)
(line too long)

. (line too long)

[link (2112184, 2112172),link (_2112208, 2112196),link (
2112280, 2112268) ,point (3,2) ,point (1,2) ,root(5),root
(4) ,root (2) ,found (2, 2112196) ,found (2, 2112172) ,found
(2, 2112280) ,found (5, 2112184) ,found (2, 2112208) ,found
(3, 2112268) ,[]]

[link (2112184, 2112172),link (_2112280, 2112268) ,point
(2,5),point (3,2) ,point (1,2) ,root (5),root (4) ,found(2,
2112268) , found (2, 2112172) ,found (2, _2112280) ,found (5,
~2112184) ,[]]

[link (_2112184,_ 2112172) ,point(2,5) ,point (3,2) ,point (1,2)
,root (5) ,root (4) ,found (5,_2112172) ,found (5, _2112184)

1]
[point (2,5) ,point (3,2),point (1,2) ,root(5),root(4) ,[]]
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par-blk1-id115, processors=5

30
Applicable ——
Applied ——
25 | Store Size
20 +
15 +
10 +
5
0 L
0 1 2

Store = Query = [grab(5,105) ,grab(4,104) ,grab(3,103),grab
(2,102) ,grab(1,101) ,empty(5) ,empty (4) ,empty(3) ,empty
(2) ,empty (1) ,clear (105) ,clear (104),clear (103) ,clear
(102) ,clear (101) ,on(105,5) ,on(104,4) ,on(103,3) ,on
(102,2) ,on(101,1) ,put(1,4) ,put(5,1),put(4,5) ,put(1,4)
put(2,1) ()]

. (line too long)

[clear (1) ,clear (2),clear (3),clear(4),clear(5),put(1,4),
put (5,1) ,put(4,5) ,put(1,4),put(2,1),hold(1,101) ,hold
(2,102) ,hold (3,103) ,hold (4,104) ,hold (5,105) ,[]]

[empty (4) ,empty (1) ,empty(5),clear (104),clear (101) clear
(105) ,clear (2),clear (3),on(104,5) ,on(101,4) ,on(105,1),
put (1,4) ,put(2,1),hold(2,102) ,hold(3,103) ,[]]

)
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par-blk2-id116, processors=5

25
Applicable ——
Applied ——
Store Size
20 +
15 +
10 +
5 b
a\
0 L L
0 1 2 3

Store = Query = [grab(5,5),grab(4,4),grab(3,3),grab(2,2),
grab(1,1) ,empty(5) ,empty (4) ,empty (3) ,empty(2) ,empty (1)
,clear (5) ,clear (3),clear (1) ,on(5,6) ,0on(3,4),0n(1,2),
put (4,1) ,put(2,4) ,put(4,2),put(5,4) ,put(3,5) ,[]]

. (line too long)

[grab(4,4) ,grab(2,2) ,empty(4) ,empty(2),clear(2),clear(4),
clear (6) ,put(4,1),put(2,4),put(4,2),put(5,4) ,put(3,5),
hold (1,1) ,hold (3,3) ,hold (5,5) ,[]]

[grab (4,4) ,grab(2,2) ,empty(5) empty(4) ,empty (2) ,clear (5),
clear (2) ,clear (6) ,on(5,4) ,put(4,1) ,put(2,4),put(4,2),
put (3,5) ,hold (1,1) ,hold (3,3) ,[]]

[grab (4,4) ,grab(2,2) ,empty (3) ,empty (5) ,empty (4) ,empty (2)
clear (3),clear (2),clear(6),on(3,5),on(5,4) ,put(4,1),
put(2,4) ,put(4,2) ,hold(1,1) ,[]]

151



par-arc1-id117, processors=>5
30

" Applicable ———
Applied ——

Store Size
25

20 +

15 +

10 ¢

Store = Query = [arc(1,3,7),arc(3,5,9),arc(1,5,17) ,arc
(1,2,3),arc(2,4,8) ,arc(4,5,6) ,arc(2,5,11) ,arc(1,5,21),
arc(4,5,5),arc(3,4,4) ,arc(2,3,3),arc(1,2,2) ,[]]

[arc(1,3,7),arc(3,5,9),arc(1,5,17),arc(1,2,3),arc(2,4,8),
arc(4,5,6) ,arc(2,5,11) ,arc(1,5,21) ,arc(4,5,5) ,arc
(3,4,4) ,arc(2,3,3) ,arc(1,2,2) ,[]]

[arc(1,3,7),arc(3,5,9),arc(1,5,17),arc(1,2,3) ,arc(2,4,8),
arc(4,5,6),arc(2,5,11) ,arc(1,5,21) ,arc(4,5,5) ,arc
(3,4,4),arc(2,3,3),arc(1,2,2),path(1,2,2),path(2,3,3),
path(3,4,4) ,path(4,5,5) ,path(1,5,21) ,[]]

(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
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par-arc2-id118, processors=>5
40

'Appllicablle M
Applied ——
3% r Store Size
30 +
25 +
20 +
15 4
10 +

5

0

001 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18

Store = Query = [arc(4,5,5),arc(3,4,4),arc(2,3,3) ,arc
(1,2,2),arc(5,9,25) ,arc(4,9,34) ,arc(3,9,45) ,arc
(2,9,58),arc(1,9,73) ,arc(0,5,25) ,arc(0,4,16) ,arc
(0,3,9),arc(0,2,4) ,arc(0,1,1) ,[]]

[arc(4,5,5) ,arc(3,4,4) ,arc(2,3,3) ,arc(1,2,2) ,arc(5,9,25),
arc(4,9,34) ,arc(3,9,45) ,arc(2,9,58) ,arc(1,9,73) ,arc
(0,5,25) ,arc(0,4,16) ,arc(0,3,9) ,arc(0,2,4),arc(0,1,1)

(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
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par-map-id118, processors=>5

18 T
Applicable ——
Applied ——
16 Store Size 1

Store = Query = [mapreduce(cw,cw) ,data(2),data(1l),data(8)
,data (5) ,data(7) ,data(5),data(3),data(1),data(2),data
(4) ,data(3) ,data(6) ,data(10) ,data(4) ,data(9) ,[]]

[mapreduce (cw,cw) ,data(2) ,data (1) ,data(8) ,data(5) ,data(7)
,data (5) ,data(3) ,data(1l),data(2),data(4),data(3),data
(6),data(10),data(4),data(9) ,[]]

[mapreduce (cw,cw) ,data (2) ,data (1) ,data(8) ,data(5),data(7)
,data (5) ,data (1) ,data(2),data(3),data(4),work(cw,9,1),
work (ew,4,1) ,work(cw,10,1) ,work(cw,6,1) ,work(cw,3,1)

(1]

[mapreduce (cw,cw) ,data(8) ,data(7) ,data(5) ,data (1) ,data(2)
,work (cw,4,1) ,work(cw,2,1) ,work(cw,1,1) ,work(cw,3,1),
work (ew,5,1) ,work (cw,9,1) ,work(cw,4,1) ,work(cw,10,1),
work (ew,6,1) ,work (cw,3,1) ,[]]

[mapreduce (cw,cw) ,data(8) ,data(5) ,data (1) ,data(2) ,work(cw
,3,2) ,work(cw,4,2) ;work(cw,7,1) ,work(cw,2,1) ,work (cw
,1,1) ,work(cew,5,1) ,work(cw,9,1) ,work(cw,10,1) ,work (cw
,6,1) ,[]]

[mapreduce (cw,cw) ,work (cw,5,1) ,work(cw,8,1) ,work(cw,1,1),
work (cw,2,1) ,work(cw,3,2) ,work(cw,4,2) ,work(cw,7,1) ,
work (cw,2,1) ,work(cw,1,1) ,work(cw,5,1) ,work(cw,9,1),
work (cw,10,1) ,work(cw,6,1) ,[]]

[mapreduce (cw,cw) ,work (cw,2,2) ,work (cw,1,2) ,work (cw,5,2),
work (ew,8,1) ,work (cw,3,2) ,work(cw,4,2) ,work(cw,7,1),
work (ew,9,1) ,work(cw,10,1) ,work(cw,6,1) ,[]]

[mapreduce (cw,cw) ,work (cw,2,2) ,work(cw,1,2) ,work(cw,5,2) ,
work (cw,8,1) ,work(cw,3,2) ,work(cw,4,2) ,work(cw,7,1),
work (cw,9,1) ,work(cw,10,1) ,work(cw,6,1) ,[]]
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par-sat-id120, processors=5

Store = Query = [f([1,2,3,4,5],[]) ,ea(11,neg (1)) eq (41,
and (4,1)),eq(24,0r(2,4)),eq(32,and(3,2)),eq(23,0r(2,3)
),eq(5,v(5)),eq(4,v(4)),eq(3,v(3)),eq(2,v(2)), eq(1l,v

,3,4,5],[]) ;eq(11,neg(1)),eq(41,and(4,1)) ,eq(24,o0r
) eq(32,and(3,2)) ,eq(23,0r (2,3)) eq(5,v(5)) req (4,
1)) 20q(3.v(3)) .ea(2.9(2)) ea(l.v(1)] 1]}
,4,5] ,[false(1)]),f([2,3,4,5],[true(1)]) ,eq(11, neg
(41,and(4,1)), eq(24 or( ,4)) e (32 and( ,2)) e
2.3)) eq(3,v(3)) ceq(4.v(4)) .0q(3,v(3)) e (2.v
() 1
[ false (2) ,true(1)]),f([3,4,5
,4,5] ,[false (2),false(1)]) ,f(
)} eq(11,neg ),eq (41, and(4
555 i

(1)
2)),eq(23, Or( :3) ) ,eq(5,
q(2 ()) q(1 ()) []]
,[false (3 ) true( ), false( )]), (
tr ( ),false(1)]),f([4,5],[false (3 a
1), f([4,5],[true(3 ) false( ), false ( ),
f?),true(2),true( )]) ,f([4,5],[true
(

| ,[true(2) ,true(1)
[3 4,5],[true(2),
1)),eq(24,0r(2,4)

),
nd (5 )),eQ(4,V(4))
3))

'_'< l\:)}—‘w'_'»ﬁ/—\@

f([4 [true(3),

), false (2),false (1)

1)] [4,5],[false

} (3) , true (2) , true (1)
f([4,5],[false(3), false( ) ,true(1)]) ,f([4,5],

)1) seq(11,meg(1))seq(41,and (4,1))

2,and(3,2)),eq(23, 0r(2 3)),eq(b,v
3,v q(1,v(1)),

v(3)),eq(2,v(2)) e [1]

5],
1 e
£(
tru
f( [true
,false (2) ,true(1 1
24 ,or(2,4)) ,eq(3
) q(4,v(4)) eq(
ine too long)
ine too long)

ine too long)

A\/

e e

155



5

pars-fib-id121, processors
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pars-min-id122, processors=5
10

Applicable ——
9| Applied —— |
Store Size

3
2 \
1

0 1 2

Store = Query = [min(1l) ,min(3) ,min(4) ,min(2) ,min(5) ,[]]
[min (1) ,min(3) ,min(4) ,min(2) ,min(5) ,[]]
[min (1) ,min(2) ,[]]

1)
[min (1), []]
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(
sum (6)
sum (15
sum (15
sum (15
sum (15

25

20 4

15 +

10 +

pars-sum-id123, processors=5

Applicable ——
Applied ——
/\ Store Size
0

(9)

(1]
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=5

pars-next0-id124, processors

Applied —— |

Store Size

Abplicable —_—

10
9

o
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pars-prime-id125, processors=5

Applicable ——
Applied ——
45 Store Size 1

35 ¢

25 ¢

15 +

Store = Query = [prime(4) ,prime(5),prime(2),prime(3) ,[]]
[prime (4) ,prime (5) ,prime (2) ,prime (3) ,[]]
[prime (5) ,prime (2) ,prime (3) ,[]]
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pars-gcd-id126, processors=5

Applicable ——
Applied —— |
Store Size

Query = [gc
ged (5) ,ged (
ged (1) ,ged (
ged (1) ,ged(
ged (0) ,ged (
ged (0) ,ged (

OO O A
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pars-gcd2-id127, processors=5

" Applicable —+—
Applied —— |
Store Size

4 |

1 : . \\
1 2 3 4 5 6

0

8 9 1

7 0

Store = Query = [ged(16) ,gcd(5) ,gcd(11) ,gcd(7) ,[]]
ged (16) ,ged (5) ,ged (11) ,ged (7) , []]

[

[ged (6) ,gcd(2) ,ged (11) ,gcd (5) ,[]]
[ged (9) ,gcd (3) ,ged (4) ,ged (2) ,[]]
[ged (1) ,ged (1) ,ged (7) ,ged(2) ,[]]
[ged (6) ,gcd (1) ,ged (0) ,ged (1) ,[]]
[ged (0) ,gcd (5) ,ged (0) ,ged (1) ,[]]
[ged (4) ,gcd (0) ,ged (0) ,ged (1) ,[]]
[ged (3) ,gcd (0) ,ged (0) ,ged (1) ,[]]
[ged (2) ,gcd (0) ,gcd (0) ,ged (1) ,[]]
[ged (1) ,gcd(0) ,ged (0) ,ged (1) ,[]]
[ged (0) ,gcd (0) ,ged (0) ,ged (1) ,[]]
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pars-uf1-id128, processors=5

18 T T
Applicable ——
Applied —— |

16 ¢ Store Size

14 |
12 |

10

Store = Query = [union (5,2) ,union(3,5),union(1,3) ,union
(4,1),ro0t(5) ,root (4) ,ro0t(3) ,root(2),root (1) ,[]]

[union (5,2) ,union (3,5) ,union(1,3) ,union(4,1) ,root(5),root
(4) ,root (3) ,root (2) ,root (1) ,[]]

[find (3, 2139802),find (1, 76366),find (5, 2139826),find (3,
2139838) , find (2, 2139850) , find (5, 2139862) , find (1
_2139874) ,find (4, 2139886) ,link (_ 76366, 2139802),link (
_ 2139838, _2139826) ,link (_2139862,_2139850) ,link (

_ 2139886, _2139874) ,root (5) ,root (4) ,root (3) ,root(2),
root (1) ,[]]

[find (3, 2139802),find (1, 76366),find (4, 2139886) ,link (

__ 76366, 2139802),link (_2139838, 2139826),link (_2139862
,_2139850) , link (2139886, 2139874) ,ro0t (5) ,root (4),
root (3) ,root (2) ,root (1) ,found(1,_2139874) ,found (5
2139862) , found (2, 2139850) ,found (3, 2139838) ,found (5
_2139826) ,[]]

[link (76366, 2139802) ,link (_ 2139838, 2139826) ,link (

2139862, 2139850) , link (2139886, 2139874) , point (2,5) ,
point (5,3) ,root (4) ,root (3) ,root (1) ,found(1,_76366),
found (3, _2139802) ,found (4,_2139886) ,found (1, 2139874),
found (5, 2139862) ,found (2, 2139850) , found (3, 2139838),
found (5, 2139826) ,[]]

[link (_ 76366, 2139802),link (2139838, 2139826),link (
2139862, 2139850) , link (_2139886, 2139874) , point (1,4) ,
point (2,5) ,point (5,3) ,root (4) ,root (3) ,found (3,_2139826
), found (5, 2139850) ,found (3, 2139862) ,found (1, 76366),
found (3, _2139802) ,found (4,_2139886) ,found (1, 2139874),
found (3, 2139838) ,[]]

[link (76366, 2139802),link (2139862, 2139850),link (

_ 2139886, _2139874) ,point (1,4) ,point (2,5) ,point (5,3),
root (4) ,root (3) ,found (4, 76366) ,found (4, 2139874),
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found (3, 2139850) ,found (3, 2139862) ,found (3, 2139802),
found (4,_2139886) ,[]]

[link (__76366,_2139802) ,point (3,4) ,point (1,4) ,point(2,5),
point (5,3) ,root (4) ,found (4,_76366) ,found (3, 2139802)
1]

[link (_76366,_ 2139802) ,point (3,4),point (1,4),point(2,5),
point (5,3) ,root (4) ,found (4, 2139802) ,found (4, 76366)
(1]

[point (3,4) ,point (1,4) ,point(2,5),point (5,3) ,root (4) ,[]]
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pars-uf2-id129, processors=5
25

Applicable —+—
Applied ——
Store Size

20 +

15 +

10 +

Store = Query = [union (3,3) ,union(2,3) ,union(1,2),union
(5,1) ,union (4,5) ,root (5) ,root (4) ,root (3) ,root(2) ,root
(1) ,1]]

[union (3,3) ,union (2,3) ,union(1,2) ,union (5,
root (5),root (4) ,root (3),root(2),root (1)

(line too long)

. (line too long)

[find (4, 2141588) ,link (_ 2141492, 2141480) ,link (_ 2141516,
_2141504) ,link (_2141540,_2141528) ,link (_2141588,
_2141576) ,root (5) ,root (4) ,root (3) ,root (2) ,root (1),
found (1, 2141516) ,found (2, 2141504) ,found (5, 2141492),
found (1, 2141480) ,found (5, 2141576) ,found (2, 2141540),
found (3,_2141528) ,[]]

[link (2141492, 2141480),link (_2141516, 2141504) ,link (
2141540, 2141528) ,link (_2141588 , 2141576) , point (2,1) ,
point (1,5) ,root (5) ,root (4) ,root (3) ,found (4, 2141588),
found (1, 2141516) ,found (2, 2141504) ,found (5, 2141492),
found (1,_2141480) ,found (5,_2141576) ,found (2,_2141540) ,
found (3,_2141528) ,[]]

[link (2141492, 2141480),link (_2141516, 2141504),link (
2141540, _2141528) ,link (_ 2141588, 2141576) ,point (5,4),
point (2,1) ,point (1,5) ,root (4) ,root (3) ,found (5, 2141480
) found (1, 2141504) ,found (1, 2141540) ,found (5, 2141516
) ,found (4,_2141588) ,found (5,_2141492) ,found (5,_2141576
) ,found (3, 2141528) ,[]]

[link (2141492, 2141480),link (_2141516, 2141504),link (
2141540, _2141528) ,link (2141588, 2141576) ,point (5,4)
point (2,1) ,point (1,5) ,root (4) ,root (3) ,found (5, 2141504
) ,found (4,_2141516) ,found (4,_2141492) ,found (4,_2141576
) ,found (5,_2141480) ,found (1,_2141540) ,found (4,_2141588
) found (3, 2141528) ,[]]

1) ,union (4,5),
(1]
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[link (_2141492, 2141480),link (_2141516, 2141504),link (

_ 2141540, _2141528) ,point (5,4) ,point (2,1) ,point (1,5),
root (4) ,root (3) ,found (4, 2141504) ,found (4, 2141480),
found (5, 2141540) ,found (4, 2141516) , found (4, 2141492)
found (3, 2141528) ,[]]

[link (_ 2141540, 2141528) ,point (5,4) ,point (2,1) ,point (1,5)
,root (4) ,root (3) ,found (4, 2141540) ,found (3, 2141528)
1]

[link (_2141540,_2141528) ,point (3,4) ,point (5,4) ,point (2,1)
,point (1,5) ,root (4) ,found (4, 2141540) ,found (3, 2141528
) 5 (1]

[link (_ 2141540, 2141528) ,point (3,4) ,point (5,4) ,point(2,1)
,point (1,5) ,root (4) ,found (4, 2141528) ,found (4, 2141540
) 5 (1]

[point (3,4) ,point (5,4) ,point (2,1) ,point (1,5) ,root (4) ,[]]
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pars-blk1-id130, processors=5

30
Applicable ——
Applied ——
25 | Store Size
20 +
15 +
10 +
5 \
0 L
0 1 2

Store = Query = [grab(5,105) ,grab(4,104) ,grab(3,103),grab
(2,102) ,grab(1,101) ,empty(5) ,empty (4) ,empty(3) ,empty
(2) ,empty (1) ,clear (105) ,clear (104),clear (103) ,clear
(102) ,clear (101) ,on(105,5) ,on(104,4) ,on(103,3) ,on
(102,2) ,on(101,1) ,put(2,5) ,put(5,2) ,put(4,5) ,put(2,4),
put (3,2) ,[]]

. (line too long)

[clear (2),clear (3),clear (4),clear(5),clear(1),put(2,5),
put (5,2) ,put(4,5) ,put(2,4),put(3,2),hold(2,102) ,hold
(3,103) ,hold (4,104) ,hold (5,105) ,hold (1,101) ,[]]

[enqmy(Q),enuny(5),clear(102),clear(105),clear(3) clear
(4) ,clear(1),on(102,5) ,0n(105,2) ,put(4,5),put(2,4),put
(3,2) ,hold (3,103) ,hold (4,104) ,hold (1,101) ,[]]
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pars-blk2-id131, processors=5

22
Applicable ——

20 L Applied —— |
Store Size

18
16 +
14 +
12 +

10 +

Store = Query = [grab(5,5),grab(4,4),grab(3,3),grab(2,2),
grab(1,1) ,empty(5) ,empty (4) ,empty (3) ,empty(2) ,empty (1)
,clear (5) ,clear (3),clear (1) ,on(5,6) ,0on(3,4),0n(1,2),
put (3,3) ,put(1,3),put(1,1),put(5,1),put(4,5) ,[]]

. (line too long)

[grab(4,4) ,grab(2,2) ,empty(4) ,empty(2),clear (4),clear (6),
clear (2) ,put(3,3),put(1,3),put(1,1),put(5,1),put(4,5),
hold (3,3) ,hold (5,5) ,hold (1,1) ,[]]
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pars-arc1-id132, processors=5
30

< Applicable —+—
Applied ——
toresSize

O R T T S S TR S T SO S T SR T S S T |
001 2 3 45 6 7 8 9 10 1112 13 14 1516 17 18 19 20

Store = Query = [arc(1,2,3),arc(2,5,14),arc(4,5,5) ,arc
(4,5,6),arc(4,5,5) ,arc(2,4,6) ,arc(1,5,21) ,arc(4,5,5),
arc(3,4,4),arc(2,3,3),arc(1,2,2) ,[]]

[arc(1,2,3),arc(2,5,14) ,arc(4,5,5),arc(4,5,6) ,arc(4,5,5),
arc(2,4,6) ,arc(1,5,21) ,arc(4,5,5),arc(3,4,4) ,arc
(2,3,3) arc(1,2,2) ,[]]

[arc(1,2,3),arc(2,5,14) ,arc(4,5,5) ,arc(4,5,6),arc(4,5,5),
arc(2,4,6),arc(1,5,21) ,arc(4,5,5),arc(3,4,4),arc
(2,3,3),arc(1,2,2),path(2,3,3),path(3,4,4) ,path(4,5,5)
,path(1,5,21) ,path(2,4,6) ,[]]

(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
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pars-arc2-id133, processors=5
35

Applicable —+—
Applied-. ——
30 | Store Size

25 +
20 ¢
15 ¥

10 +

Store = Query = [arc(2,5,14) ,arc(1,5,17),arc(1,4,13) ,arc
(3,4,4),arc(5,9,25) ;arc(4,9,34) ,arc(3,9,45) ,arc
(2,9,58),arc(1,9,73) ,arc(0,5,25) ,arc(0,4,16) ,arc
(0,3,9),arc(0,2,4) ,arc(0,1,1) ,[]]

[arc(2,5,14) ,arc(1,5,17) ,arc(1,4,13) ,arc(3,4,4) ,arc
(5,9,25) ,arc(4,9,34) ,arc(3,9,45) ,arc(2,9,58) ,arc
(1,9,73) ,arc(0,5,25) ,arc(0,4,16) ,arc(0,3,9) ,arc(0,2,4)
,arc (0,1,1) ,[]]

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)
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pars-map-id134, processors=5
18

Applicablle —_—

16 L Applied —— |
Store Size

Store = Query = [mapreduce(cw,cw) ,data(8) ,data(7) ,data(3)
,data (2) ,data (1) ,data(6),data(5),data(4),data(3),data
(4) ,data(10) ,data(2) ,data (1) ,data(5),data(9) ,[]]

[mapreduce (cw,cw) ,data(8) ,data(7) ,data(3) ,data(2) ,data(1)
,data (6) ,data(5) ,data(4) ,data(3),data(4),data(10),data
(2),data (1) ,data(5),data(9) ,[]]

[mapreduce (cw,cw) ,data (8) ,data(7) ,data(3) ,data(6),data(3)
,data (4) ,data(2) ,data (1) ,data(5),data(9) ,work(cw,5,1),
work (ew,1,1) ,work(cw,2,1) ,work(cw,10,1) ,work(cw,4,1)
(1]

[mapreduce (cw,cw) ,data(8) ,data(7) ,data(3) ,data(3) ,data(9)
,work (cw,4,1) ,work(cw,5,1) ,work(cw,6,1) ,work(cw,1,1),
work (ew,2,1) ,work (cw,5,1) ,work(cw,1,1) ,work(cw,2,1),
work (cw,10,1) ,work(cw,4,1) ,[]]

[mapreduce (cw,cw) ,data(8) ,data(7) ,data(3) ,data(3) ,data(9)
,work (cw,2,2) ,work(cw,1,2) ,work(cw,5,2) ,work(cw,4,1),
work (cw,6,1) ,work(cw,10,1) ,work(cw,4,1) ,[]]

[mapreduce (cw,cw) ,data(3) ,data(9) ,work(cw,4,2) ,work(cw
,3,1) ,work(ew,7,1) ,work(cw,8,1) ,work(cw,2,2) ,work (cw
,1,2) jwork(ew,5,2) ,work(cw,6,1) ,work(cw,10,1) ,[]]

[mapreduce (cw,cw) ,work (cw,3 ,1) ,work(cw,9,1) ,work(cw,4,2) ,
work (cw,3,1) ,work(cw,7,1) ,work(cw,8,1) ,work(cw,2,2)
work (cw,1,2) ,work(cw,5,2) ,work(cw,6,1) ,work(cw,10,1)
(1]

[mapreduce (cw,cw) ,work (cw,3,2) ,work(cw,9,1) ,work(cw,4,2),
work (¢w,7,1) ,work(cw,8,1) ,work(cw,2,2) ,work(cw,1,2),
work (ew,5,2) ,work (cw,6,1) ,work(cw,10,1) ,[]]
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pars-sat-id1353, processors=5

Applicable ——
Applied ——
350 Store Size 1
300 +
250 +
200 +
150 +
100 + 1
50 L ;»H M
0 ;a&ﬁ
0123456784 01 PH56T $200 22A7R 720E3 2335873001 234 567 4500258507 850060806

Store = Query = [f([1,2,3,4,5],[]) ,eq(13,0r(1,3)),eq(41,
and (4,1)),eq(14,0r(1,4)),eq(51,and(5,1)),eq(35,0r(3,5)
%i;?(ijT(S))7GQ(4’V<4))7eq(3’v<3)>76q<2’v<2)>7eq<17v

[f([1,2,3,4,5],[]),eq(13,0r(1,3)),eq(41,and(4,1)),eq(14,
or(1,4)) 1eq(51,and (5,1)) ,eq (35,01 (3,5)) ,eq(5,v(5)) eq
(1,v(1) cea(3 v(3)) ea(2,v(2) ) sea(1v(1) | 1]

[f([2,3,4,5],[false(1)]),f([2,3,4,5],[true(1l)]) ,eq(13,0r
(1, )) q(41,and (4 )) eq (14, or(1,4)),eq(51,and(5,1)),
eq(35, Or(3 5)) eq(5,v(5)) eq(4,v(4)) ea(3,v(3)) eq(2,v
2)).ea(1.v(1)] .11]

[f([3,4,5] [false(2) false(1)]),f([3,4,5],[true(2),false
(1)]),f([3,4,5],[false(2), true( Y1) ,£([3,4,5],[true(2)

true(l)}) q(13,0r(1,3)),eq(41 and(4 1)),eq(14,0r
(1,4)) . GQ(51 and (5,1)) ,e (35 or(3,5)),eq(5,v(5)) ,eq(4
V(4)) eq(3.v(3)) .ca(2.v(2)) eq(1.v(1)) ]

[f([4,5],[false (3 ),false(?),true( )]) f([4,5],[true(3),
false(2) true(1)]),f([4,5],[false(3) ,true(2),false (1)
1) ,f([4,5],[true(3) ,true(2 ) false (1)]) ,f([4,5],[false
(3),false(2) false (1 )]),f([4,5],[true(3) false(?),
false (1)]),f([4,5],[false(3),true(2),true(1)]),f
([4,5],[true(3) true(2) ,true(1)]) ,eq(13,0r(1,3)) ,e
(41,and(4,1)),eq(14,0r(1,4)) e (51 and( , 1)) e (35 or
(3,5)),eq(5,v(5)),eq(4,v(4)),eq(3,v(3)),eq(2 ( )) eq
(1.v(1)) ,[])

)

(line too long)

... (line too long)
. (line too long)
(line too long)
(line too long)
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too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
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=5

Applicable —+—

ize

Applied ——

parsd-fib-id136, processors

60
50 |
40 |
30 |
20
10 |

<t MmO~ — AN
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parsd-min-id137, processors=5
10

Applicable ——
Applied ——
9 r Store Size 1

Store = Query = [min(1l) ,min(5) ,min(2) ,min(4) ,min(3) ,[]]
[min (1) ,min(5) ,min(2) ;min(4) ,min(3) ,[]]

[min (1), []]
[min (1), []]
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(
sum (9)
sum (15
sum (15
sum (15
sum (15

25

20 4

15 +

10 +

parsd-sum-id138, processors=5

Applicable ——
Applied ——
/\ Store Size
e—_ﬁ_k___k___
0 1

(6)

(1]

177

1]



=5

parsd-next0-id139, processors

Applied —— |

Store Size

Abplicable —_—

10
9

o
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parsd-prime-id140, processors=5

Applicable ——
Applied ——
45 Store Size 1

35 ¢

25 ¢

15 +

Store = Query = [prime(2) ,prime(5) ,prime(4),prime(3) ,[]]
[prime (2) ,prime (5) ,prime(4) ,prime (3) ,[]]
[prime (2) ,prime (5) ,prime(3) ,[]]
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parsd-gcd-id141, processors=5

Applicable ——

Store Size

Applied —— |
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parsd-gcd2-id142, processors=5
12

Applicable —+—
Applied ——

Store Size
10 +

ged (16) ,ged (7) ,ged(11) ,ged (5) ,[]]

[

[ged (6) ,gcd(11) ,gcd (2) ,gcd (5) ,[]]
[ged (3) ,ged (4) ,ged (11) ,ged (2) ,[]]
[ged (7) ,ged (1) ,ged (4) ,ged (2) ,[]]
[ged (3) ,gcd(5) ,ged (1) ,ged(2) ,[]]
[ged (4) ,ged (1) ,ged (2) ,ged (1) ,[]]
[ged (1) ,gcd(3) ,ged (1) ,ged (1) ,[]]
[ged (2) ,gcd (0) ,ged (0) ,ged (1) ,[]]
[ged (1) ,gcd (0) ,ged (0) ,ged (1) ,[]]
[ged (0) ,gcd (0) ,ged (0) ,ged (1) ,[]]
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parsd-uf1-id143, processors=5

18 T T
Applicable ——
Applied —— |

16 ¢ Store Size

14 |
12 |

10

Store = Query = [union (4,2) ,union(1,4) ,union(5,1),union
(3,5),ro00t(5),root(4) ,root(3),root(2),root (1) ,[]]

[union (4,2) ,union (1,4) ,union(5,1) ,union(3,5) ,root (5),root
(4) ,root (3),root(2),root (1) ,[]]

[find (5, 2982850),find (3, 2982862) ,find (2, 2982874) ,find
(4, 2982886) ,find (4, 2982898) ,find (1, 2982910, find (1
2982922) , find (5, 2982934),link (2982862, 2982850),
link (__2982886,_2982874) ,link (_2982910,_2982898) ,link (
2982934, _2982922) ,root (5) ,root (4) ,root (3) ,root(2),
root (1) ,[]]

[find (4, 2982898) ,find (1, 2982910),find (1, 2982922) ,link (
_ 2982862, 2982850) ,link (_ 2982886, 2982874) ,link (
2082910, 2982898) , link (_ 2982934, 2982922) ,root (5) ,
root (4) ,root (3) ,root(2),root (1) ,found(5,_2982934),
found (5, 2982850) ,found (3, 2982862) ,found (2, 2982874),
found (4, 2982886) ,[]]

[link (2982862, 2982850) ,link (_2982886, 2982874),link (
2082910, 2982898) , link (_ 2982934, 2982922) , point (2,4) ,
point (5,3) ,root (4) ,ro0t (3) ,root (1) ,found (1,_2982922),
found (1, _2982910) ,found (4,_2982898) ,found (5, 2982934) ,
found (5,_2982850) ,found (3,_2982862) ,found (2, 2982874),
found (4, 2982886) ,[]]

[link (2982862, 2982850) ,link (_2982886, 2982874),link (
2082910, 2982898) , link (_2982934, 2982922) , point (4,1) ,
point (2,4) ,point (5,3) ,root (3) ,root (1) ,found(3,_2982934
) found (4, 2982874) found (3, 2982850),found (1, 2982922
) ,found (1,_2982910) ,found (4,_2982898) ,found (3, 2982862
), found (4, 2982886) ,[]]

[link (2982886, 2982874),link (_ 2982910, 2982898),link (

_ 2982934, _2982922) ,point (1,3) ,point (4,1) ,point (2,4),
point (5,3) ,root (3) ,found (1,_2982874) ,found (1,_2982886)
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,found (3, 2982934) ,found (1, 2982922) ,found (1, 2982910)
,found (4,_2982898) ,[]]

[link (2982910, 2982898) ,link (__2982934, 2982922) ,point
(1,3),point(4,1) ,point (2,4) ,point (5,3) ,root (3) ,found
(1, 2982898) ,found (3, 2982910) ,found (3, 2982922) ,found
(3, 2982934) ,[]]

[link (2982910, 2982898) ,point (1,3),point(4,1),point(2,4)
,point (5,3) ,root (3) ,found (3,_2982898) ,found (3,_2982910

) 5 1]
[point (1,3) ,point (4,1) ,point (2,4) ,point (5,3) ,root (3) ,[]]
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parsd-uf2-id144, processors=5
25

Applicable —+—
Applied ——
Store Size
20 |
15 +
10 +
5 3
O 1
0 1 2 3 4 5 6 7 8 9
Store = Query = [union (3,3) ,union(5,3) ,union(1,5),union

(2,1) ,union(2,2) ,root (5) ,root (4) ,root(3) ,root(2),root
(1), 1]]

[union (3,3) ,union (5,3) ,union(1,5) ,union(2,1) ,union(2,2),

root (5) ,root (4) ,root (3) ,root(2),root (1) ,[]]
(line too long)

. (line too long)

[find (3,_2984614) ,1link (_2984578,_2984566) ,link (__2984626
 2984614) ,link (2984650, 2984638) ,link (2984674 ,
_2984662) ,root (5) ,root (4) ,root (3) ,root(2) ,root (1),
found (1, 2984662) ,found (1, 2984650) ,found (5, 2984638),
found (5, 2984626) ,found (2, _2984674) ,found (2, 2984566) ,
found (2,_2984578) ,[]]

[link (_2984626 , 2984614) ,link (__2984650, 2984638) ,link (
2084674, 2984662) ,point (5,1) ,point (1,2) ,root (4) ,root
(3) ,root (2) ,found (3, 2984614) ,found (1, 2984662) ,found
(1, 2984650) ,found (5,_2984638) ,found (5, 2984626) ,found
(2, 2984674) ,[]]

[link (_2984626 , 2984614) ,link (_2984650, 2984638) ,link (
2984674, 2984662) ,point (5,1) ,point (1,2) ,root (4) ,root
(3) ,root (2) ,found (2, 2984662) ,found (1, _2984626) ,found
(1, 2984638) ,found (2, _2984650) ,found (3, _2984614) ,found
(2, 2984674) ,[]]

[Tink (_2984626, 2084614) ,link (_2984650 , 2984638) ,point
(5,1),point (1,2) ,root(4) ,root (3),root(2) ,found(2,
2084638 ) , found (2, 2984626) ,found (2, 2984650) ,found (3,
- 2984614) ,[]]

[link (_ 2984626, 2984614) ,point (3,2),point (5,1),point(1,2)
,ro0t (4) ,root (2) ,found (2,_2984626) ,found (3,_2984614)

1]
[link (__2984626,_2984614) ,point (3,2) ,point (5,1) ,point (1,2)
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,root (4) ,root (2) ,found (2, 2984614) ,found (2, 2984626)
(1]

[point (3,2) ,point (5,1),point (1,2) ,root(4),root(2) ,[]]
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parsd-blk1-id145, processors=5

30
Applicable ——
Applied ——
25 | Store Size
20 +
15 +
10 +
5
0 L
0 1 2

Store = Query = [grab(5,105) ,grab(4,104) ,grab(3,103),grab
(2,102) ,grab(1,101) ,empty(5) ,empty (4) ,empty(3) ,empty
(2) ,empty (1) ,clear (105) ,clear (104),clear (103) ,clear
(102) ,clear (101) ,on(105,5) ,on(104,4) ,on(103,3) ,on
(102,2) ,on(101,1) ,put(4,5) ,put(3,4) ,put(1,3) ,put(2,1)
put(3,2) ()]

. (line too long)

[clear (1) ,clear (5),clear (4),clear(3),clear(2),put(4,5),
put (3,4) ,put(1,3),put(2,1),put(3,2),hold(1,101) ,hold
(5,105) ,hold (4,104) ,hold (3,103) ,hold (2,102) ,[]]

[empty (3) ,empty (2) ,empty (1) ,empty(4),clear (103),clear
(102) ,clear (101) ,clear (104) ,clear (4) ,on(103,2) ,on
(102,1) ,0on(101,3) ,on(104,5) ,put(3,4) ,hold (5,105) ,[]]

)
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parsd-blk2-id146, processors=5

25 T
Applicable ——
Applied ——
Store Size
20 +
15 +
10 +
5 b
a\w
0 L L
0 1 2 3 4

Store = Query = [grab(5,5),grab(4,4),grab(3,3),grab(2,2),
grab(1,1) ,empty(5) ,empty (4) ,empty (3) ,empty(2) ,empty (1)
,clear (5) ,clear (3),clear (1) ,on(5,6) ,0on(3,4),0n(1,2),
put (3,5) ,put(1,3) ,put(5,1),put(4,5),put(3,4) ,[]]

. (line too long)

[grab (4,4) ,grab(2,2) ,empty(4) ,empty(2),clear(2),clear (6),
clear (4) ,put(3,5),put(1,3),put(5,1),put(4,5) ,put(3,4),
hold (1,1) ,hold (5,5) ,hold (3,3) ,[]]

[grab (4,4) ,grab(2,2) ,empty(3) empty( ) ,empty (2),clear (3),
clear (2) ,clear (6) ,on(3,4) ,put(3,5),put(1,3),put(5,1),
put (4,5) ,hold (1,1) ,hold (5,5) ,[]]

[grab (4,4) ,grab(2,2) ,empty (1) ,empty (3) ,empty (4) ,empty (2)
clear (1) ,clear (2),clear(6),on(1,3),0on(3,4) ,put(3,5),
put (5,1) ,put(4,5) ,hold (5,5) ,[]]

[grab (4,4) ,grab(2,2) ,empty(5) ,empty (1) ,empty(3) ,empty(4) ,
empty (2) ,clear (5) ,clear (2),clear (6),on(5,1),0on(1,3) ,0n
(3,4) ,put(3,5) ,put(4,5) ,[]]
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parsd-arc1-d147, processors=5

30 T T T :
Applicable ——
Applied ——
Store Size
25 +

Store = Query = [arc(1,5,21),arc(3,5,7),arc(1,3,5),arc
(1,4,13) ,arc(3,4,4) ,arc(3,4,5),arc(1,5,21) ,arc(4,5,5),
arc(3,4,4),arc(2,3,3),arc(1,2,2) ,[]]

[arc(1,5,21),arc(3,5,7),arc(1,3,5),arc(1,4,13) ,arc(3,4,4)
,arc(3,4,5) ;arc(1,5,21) ,arc(4,5,5) ,arc(3,4,4) ,arc
(2,3,3) ,arc(1,2,2) ,[]]

[arc(1,5,21) ,arc(3,5,7),arc(1,3,5),arc(1,4,13) ,arc(3,4,4)
,arc (3,4,5),arc(1,5,21) ,arc(4,5,5),arc(3,4,4) ,arc
(2,3,3),arc(1,2,2),path(1,2,2),path(1,5,21) ,path
(3,5,7),path(1,3,5) ,path(1,4,13) ,[]]

(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
(line too long
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parsd-arc2-id148, processors=5
40

Applicable —+—
Applied ——
- Store Size 1

30 |
25 |
20 |
15 §

10 +

Store = Query = [arc(1,4,13) ,arc(2,4,6),arc(2,5,14) ,arc
(3,5,7),arc(5,9,25) ;arc(4,9,34) ,arc(3,9,45) ,arc
(2,9,58),arc(1,9,73) ,arc(0,5,25) ,arc(0,4,16) ,arc
(0,3,9),arc(0,2,4) ,arc(0,1,1) ,[]]

[arc(1,4,13),arc(2,4,6) ,arc(2,5,14) ,arc(3,5,7) ,arc
(5,9,25) ,arc(4,9,34) ,arc(3,9,45) ,arc(2,9,58) ,arc
(1,9,73) ,arc(0,5,25) ,arc(0,4,16) ,arc(0,3,9) ,arc(0,2,4)
,arc (0,1,1) ,[]]

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)
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parsd-map-id149, processors=5

18 T
Applicable ——
Applied ——
16 Store Size 1

Store = Query = [mapreduce(cw,cw) ,data(8) ,data(5),data(3)
,data (2) ,data (1) ,data(4) ,data(7),data(10),data(6),data
(9),data(5) ,data(4) ,data(3) ,data(2) ,data(1) ,[]]

[mapreduce (cw,cw) ,data(8) ,data(5) ,data(3) ,data(2) ,data(1)
,data (4) ,data(7),data(10) ,data(6),data(9),data(5),data
(4) ,data(3) ,data(2),data (1) ,[]]

[mapreduce (cw,cw) ,data (4) ,data(7) ,data(10) ,data(6) ,data
(9),data(5) ,data(4) ,data(3) ,data(2),data(1l),work(cw
,1,1) ;work(cw,8,1) ,work(cw,5,1) ,work(cw,3,1) ,work (cw
201) L1

[mapreduce (cw,cw) ,data(7) ,data(10) ,data(6) ,data(9) ,data
(4) ,work(cw,1,1) ,work(cw,2,1) ,work(cw,3,1) ,work(cw
,4,1) ;work (ew,5,1) ,work(cw,1,1) ,work(cw,8,1) ,work (cw
,5,1) ,work(ew,3,1) ,work(cw,2,1) ,[]]

[mapreduce (cw,cw) ,data(9) ,work(cw,5,2) ,work(cw,4,1) ,work(
cw,7,1) ,work(cw,10,1) ,work (cw,6,1) ,work(cw,1,1) ,work(
cw,2,1) ,work(cw,3,1) ,work(cw,4,1) ,work(cw,1,1) ,work(cw
,8,1) ,work(ew,3,1) ,work(cw,2,1) ,[]]

[mapreduce (cw,cw) ,data(9) ,work(cw,4,2) ,work(cw,3,2) ,work(
cw,2,2) ,work(cw,5,2) ,work (cw,7,1) ,work(cw,10,1) ,work(
cw,6,1) ,work(cw,1,1) ,work(cw,1,1) ,work(cw,8,1) ,[]]

[mapreduce (cw,cw) ,work (cw,9,1) ,work(cw,1,2) ,work(cw,4,2) ,
work (cw,3,2) ,work(cw,2,2) ,work(cw,5,2) ,work(cw,7,1),
work (ew,10,1) ,work (cw,6,1) ,work(cw,8 ,1) ,[]]
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parsd-sat-id150, processors=5

Applicable ——
Applied ——
350 Store Size 1
300 -
250 -
200 -
150 +
100 + g
o
o [T e
0 ;a&ﬁ
0123456789 01 PH456T 4200 22270 7A8RG 2345673401 284567 8560558505046 06 BAETN

Store = Query = [f([1,2,3,4,5],[]) ,eq(15,0r(1,5)),eq(41,
and (4,1)) ,eq(54,and (5,4)) ,eq(45,0r(4,5)) ,eq(34,0r(3,4)
%i;?(ijT(S))7GQ(4’V<4))7eq(3’v<3)>76q<2’v<2)>7eq<17v

[f([1,2,3,4,5],[]),eq(15,0r(1,5)),eq(41,and(4,1)) ,eq(54,

and (5,4) ) ,eq(45,0r(4,5)) ,eq(34,0r(3,4)),eq(5,v(5)) ,eq

(41V(4))»EQ(3aV(3))»GQ(2aV(2))»GQ(1aV(1)) 1]

[f([2,3,4,5],[false(1)]),f([2,3,4,5],[true(1l)]) ,eq(15,0r

)

(1,5)) rea(41,and(4,1)) ,eq (54, and( 1)) ,eq (45,01 (4,5))
eq(34, Or(3 1)) eq(5,v(5)) eq(4,v(4)) e (3,v(3)) ea(2,v
2)) (10 (1) 1]

[f([3,4,5 ] [false (2) ,true(1)]),f([3,4,5],[true(2) ,true(l)
1) ,f([3,4,5],[false(2),false(1)]), ([3 4,5],[true(2),
false(l)}) q(l5,0r(1,5)),eq(41, and(4 1)) ,eq(54,and
(574))7GQ(4570F(4,5)),GQ(34 or(3,4)),eq(5,v(5)) eq(4
(1)) ,ea(3,v(3)) ,eq(2,v(2)) ,eq(1,v(1)) ,[]]

[£([4,5], [false(S),true( ), false( )]),f([ 5] ,[true(3),
true(2),false(1)]),f([4,5],[false(3), false( ) ,true (1)
1), f([4,5],[true(3 ) false( ),true(1)]),f([4,5],[false
( ) true(2) true(1)]),f([4,5],[true(3), true( ) ,true (1)
1),f([4,5],[false(3), false( ),false(1)]),f([4,5],[true
( ) false (2),false(1)]) ,eq(15,0r(1 )),eq(41 and( 1))

q(54,and(5,4)) ,eq(45, 0r(4 5)),e ( 34,01 (3 )) (5 v
(5)) ea(4,v(4)) eq(3.,v(3)) ,eq (2, V( ))ea(l,v(1)) ,[]]

r
)

3
)
3
,e
)

. (llne too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
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too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
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parr-fib-id151, processors=5

Applied ——

Store Size

Applicable —+—

35

30

25 +

20 ¢

15 ¢

10 +

1"

10
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parr-min-id152, processors=5
10

Applicable ——
9| Applied —— |
Store Size

3
2 \
1

0 1 2

Store = Query = [min(5) ,min(2) ,min(1) ,min(3) ,min(4) ,[]]
[min (5) ,min(2) ,min(1) ,min(3) ,min(4) ,[]]

[min (1) |min(3) ,[]]
[min (1), []]

195



(
sum (8)
sum (15
sum (15
sum (15
sum (15

25

20 4

15 +

10 +

parr-sum-id153, processors=5

Applicable ——
Applied ——
/\ Store Size
e—_ﬁ_k___k___
0 1

(7)

(1]
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=5

parr-next0-id154, processors

Applied —— |

Store Size

Abplicable —_—

£ o0

10
9
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parr-prime-id155, processors=5

Applicable ——
Applied ——
45 Store Size 1

35 ¢

25 ¢

15 +

Store = Query = [prime(4) ,prime(2),prime(3),prime(5) ,[]]
[prime (4) ,prime (2) ,prime (3) ,prime(5) ,[]]
[prime (2) ,prime (3) ,prime(5) ,[]]
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parr-gcd-id156, processors=5

7

A'pplicable —_—
Applied ——
Store Size

,ged
,ged
,ged
,ged

(
(
(
(

[N eNel e eN
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parr-gcd2-id157, processors=>5

" Applicable ——
Applied ——
Store Size

Store = Query = [gced(16) ,gcd(7) ,ged(11) ,gcd(5) ,[]]
[ged (16) ,gcd (7) ,ged (11) ,gcd (5) , H]
[ged (2) ,ged(11) ,ged(11) ,ged(5) ,[]]
[ged (3) ,gcd (0) ,ged (9) ,gcd(2) , H]
[ged (7) ,ged (1) ,ged (0) ,ged(2) 7H]
[ged (1) ,gcd (6) ,ged (1) ,gcd (0) ,[]]
[ged (5) ,gcd (0) ,ged (1) ,gcd (0) ,[]]
[ged (4) ,gcd (0) ,ged (1) ,gcd (0) ,[]]
[ged (3) ,gcd (0) ,ged (1) ,ged (0) ,[]]
[ged (2) ,gcd (0) ,ged (1) ,ged (0) ,[]]
[ged (1) ,gcd (0) ,ged (1) ,gcd (0) ,[]]
[ged (0) ,gcd (0) ,ged (1) ,gcd (0) ,[]]
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parr-uf1-id158, processors=5

18 T T T
Applicable ——
Applied —— |

16 ¢ Store Size

14 |
12 |

10

Store = Query = [union (3,4) ,union(2,3) ,union(1,2),union
(5,1),ro0t(5) ,root (4) ,ro0t(3) ,root(2),root (1) ,[]]

[union (3,4) ,union (2,3) ,union(1,2) ,union(5,1) ,root(5),root
(4) ,root (3) ,root (2) ,root (1) ,[]]

[find (1, 3822712),find (5, 3822724),find (3, 3822736) ,find
(2,_3822748) ,find (4, 3822760) ,find (3, 3822772) ,find (2,
3822784) ,find (1, 3822796),link (_ 3822724, 3822712),
link (3822748, 3822736) ,link (3822772, 3822760) ,link (
_ 3822796, _3822784) ,root (5) ,root (4) ,root (3) ,root(2),
root (1) ,[]]

[find (5, 3822724),find (2, 3822784),find (1, 3822796) ,link (
_ 3822724, 3822712) ,link (_ 3822748, 3822736),link (
3822772, 3822760) , link (_ 3822796, 3822784) ,root (5),
root (4) ,root (3) ,root(2),root (1) ,found(3,_3822736),
found (4, 3822760) ,found (3, 3822772),found (1, 3822712),
found (2, 3822748) ,[]]

[link (3822724, 3822712),link (3822748, 3822736) ,link (
3822772, 3822760) ,link (_ 3822796, 3822784) ,point (3,2) ,
root (5) ,root (4) ,root(2) ,root (1) ,found (5, _3822724)
found (2, 3822784),found (1, 3822796) ,found (3, 3822736),
found (4, 3822760) ,found (3, 3822772) ,found (1, 3822712),
found (2, 3822748) ,[]]

[link (3822724, 3822712),link (3822748, 3822736) ,link (
3822772, 3822760) , link (3822796, 3822784) ,point (2,1) ,
point (1,5) ,point (3,2) ,root (5) ,root (4) ,found(2,_3822772
) found (2, 3822736) ,found (5, 3822724),found (2, 3822784
), found (1,_3822796) ,found (4, 3822760) ,found (1, 3822712
) ,found (2,_3822748) ,[]]

[link (3822724, 3822712),link (_ 3822772, 3822760),link (

_ 3822796, _3822784) ,point (2,1) ,point (1,5) ,point (3,2),
root (5) ,root (4) ,found (5, 3822712) ,found (1, 3822784),
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found (2, 3822772) ,found (5, 3822724) ,found (1, 3822796),
found (4,_3822760) ,[]]

[link (__3822772,_ 3822760) ,point(2,1) ,point(1,5) ,point (3,2)
100t (5) ,root (4) ,found (1, 3822772),found (4, 3822760)
(1]

[link (3822772, 3822760) ,point (2,1),point(1,5),point(3,2)
,root (5) ,root (4) ,found (5, 3822772) ,found (4, 3822760)
(1]

[link (_3822772,_ 3822760) ,point (4,5) ,point(2,1) ,point (1,5)
,point (3,2) ,root (5) ,found (5, 3822772) ,found (4, 3822760
) 5 (1]

[link (3822772, 3822760) ,point (4,5),point(2,1),point (1,5)
,point (3,2) ,root (5) ,found (5,_3822760) ,found (5, 3822772
) 5 (1]

[point (4,5) ,point (2,1) ,point (1,5) ,point (3,2) ,root(5) ,[]]
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parr-uf2-id159, processors=5

22

Abplicable N
20 L Applied —— |
Store Size

18 r

16

14 L

12

Store = Query = [union(1,5),union(3,1),union(3,3),union
(5,3) ,union(2,5) ,root (5) ,root (4) ,root (3) ,root(2) ,root
(1), 1]]

[union (1,5) ,union(3,1) ,union(3,3) ,union(5,3) ,union(2,5),
root (5) ,root (4) ,root (3) ,root(2),root (1) ,[]]

(line too long)

. (line too long)

[find (2, 3824716) ,link (_ 3824668, 3824656) ,link (_ 3824716,
_3824704) ,link (_3824740,_3824728) ,link (_3824764,
_3824752) ,root (5) ,root (4) ,root (3) ,root(2) ,root (1),
found (5, 3824740) ,found (3, _3824728) ,found (5, 3824752),
found (3,_3824668) ,found (1, 3824656) ,found (5, 3824704),
found (1,_3824764) ,[]]

[link (_3824668, 3824656) ,link (_3824716, 3824704) ,link (
3824740, 3824728),link (3824764, 3824752),point (1,3),
point (3,5) ,root (5) ,root (4) ,root (2) ,found (2, 3824716),
found (5, 3824740) ,found (3, 3824728) ,found (5, 3824752),
found (3,_3824668) ,found (1,_3824656) ,found (5,_3824704) ,
found (1,_3824764) ,[]]

[link (_3824668, 3824656),link (_ 3824716, 3824704) ,link (
3824740, 3824728),link (_ 3824764, 3824752),point (5,2),
point (1,3) ,point (3,5) ,root (4) ,root (2) ,found (3, 3824656
) ,found (5, 3824728) ,found (3, 3824764) ,found (5, 3824668
) ,found (2,_3824716) ,found (5,_3824740) ,found (5,_ 3824752
) ,found (5,_3824704) ,[]]

[link (_3824668, 3824656),link (_3824716, 3824704) ,link (
3824764, 3824752) ,point (5,2) ,point (1,3) ,point (3,5),
root (4) ,root (2) ,found (2, 3824668) ,found (5, 3824764),
found (2,_3824752) ,found (5,_3824656) ,found (2,_3824716) ,
found (5,_3824704) ,[]]

[link (_3824668, 3824656),link (_3824716, 3824704) ,link (
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3824764, 3824752) ,point (5,2) ,point (1,3) ,point (3,5),
root (4) ,root (2) ,found (2,_3824656) ,found (2, 3824704)
found (2,_3824764) ,found (2,_3824668) ,found (2,_3824752) ,
found (2, 3824716) ,[]]

[point (5,2) ,point (1,3),point (3,5) ,root(4) ,root(2) ,[]]
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parr-blk1-id160, processors=5

30
Applicable ——
Applied ——
25 | Store Size
20 +
15 +
10 +
5
0 L
0 1 2

Store = Query = [grab(5,105) ,grab(4,104) ,grab(3,103),grab
(2,102) ,grab(1,101) ,empty(5) ,empty (4) ,empty(3) ,empty
(2) ,empty (1) ,clear (105) ,clear (104),clear (103) ,clear
(102) ,clear (101) ,on(105,5) ,on(104,4) ,on(103,3) ,on
(102,2) ,on(101,1) ,put(5,4) ,put(2,5) ,put(3,2) ,put(4,3)
put(1,4) ,[]]

. (line too long)

[clear (4) ,clear (3),clear (2),clear(1),clear(5),put(5,4),
put (2,5) ,put(3,2),put(4,3),put(1,4),hold(4,104) ,hold
(3,103) ,hold (2,102) ,hold (1,101) ,hold (5,105) ,[]]

[empty (2) ,empty (4) ,empty (3) ,empty (1) ,clear (102),clear
(104) ,clear (103) ,clear (101) ,clear (1) ,on(102,5) ,on
(104,3) ,0on(103,2) ,on(101,4) ,put(5,4) ,hold (5,105) ,[]]

)
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parr-blk2-id161, processors=5

25
Applicable ——
Applied ——
Store Size
20 +
15 +
10 +
5 b
a\
0 L
0 1 2

Store = Query = [grab(5,5),grab(4,4),grab(3,3),grab(2,2),
grab(1,1) ,empty(5) ,empty (4) ,empty (3) ,empty(2) ,empty (1)
,clear (5) ,clear (3),clear (1) ,on(5,6) ,0on(3,4),0n(1,2),
put (5,1) ,put(2,5) ,put(5,2),put(4,5),put(4,4) ,[]]

. (line too long)

[grab (4,4) ,grab(2,2) ,empty(4) ,empty(2),clear(2),clear (6),
clear (4) ,put(5,1),put(2,5),put(5,2) ,put(4,5) ,put(4,4),
hold (1,1) ,hold (5,5) ,hold (3,3) ,[]]

[grab (4,4) ,grab(2,2) ,empty(5) empty(4) ,empty (2) ,clear (5),
clear (6) ,clear (4) ,on(5,2) ,put(5,1),put(2,5),put(4,5),
put (4,4) ,hold (1,1) ,hold (3,3) ,[]]

206



parr-arc1-id162, processors=5

30 T T T .

Applicable ——
Applied ——

25 | Store Size

20 -

15 +

10 +

5 W

0 L L L L L L L L L L L L

Store = Query = [arc(2,3,4),arc(3,5,9) ,arc(4,5,5) ,arc
(1,4,10) ,arc(1,5,21) ,arc(1,5,21) ,arc(4,5,5) ,arc(3,4,4)
,arc (2,3,3) ,arc(1,2,2) ,[]]

[arc(2,3,4),arc(3,5,9),arc(4,5,5),arc(1,4,10) ,arc(1,5,21)
,arc(1,5,21) ;arc(4,5,5) ,arc(3,4,4) ,arc(2,3,3) ,arc
(1,2,2) 1]

[arc (2,3,4) ,arc(3,5,9),arc(4,5,5),arc(1,4,10) ,arc(1,5,21)
,arc(1,5,21) ,arc(4,5,5),arc(3,4,4) ,arc(2,3,3) ,arc
(1,2,2),path(1,2,2),path(1,4,10),path(3,4,4) ,path
(1,5,21) ,path(4,5,5) ,[]]

(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
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parr-arc2-id163, processors=5
40

Abplicab'Ie A
Applied ——
- Store Size 1

30 |
25 |
20 |
15 §

10 +

Store = Query = [arc(1,5,21),arc(2,5,11),arc(2,4,8) ,arc
(3,4,4),arc(5,9,25) ;arc(4,9,34) ,arc(3,9,45) ,arc
(2,9,58),arc(1,9,73) ,arc(0,5,25) ,arc(0,4,16) ,arc
(0,3,9),arc(0,2,4) ,arc(0,1,1) ,[]]

[arc(1,5,21) ,arc(2,5,11) ,arc(2,4,8),arc(3,4,4) ,arc
(5,9,25) ,arc(4,9,34) ,arc(3,9,45) ,arc(2,9,58) ,arc
(1,9,73) ,arc(0,5,25) ,arc(0,4,16) ,arc(0,3,9) ,arc(0,2,4)
,arc (0,1,1) ,[]]

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)
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parr-map-id164, processors=5
18

Applicable —+—
16 L Applied —— |
Store Size

Store = Query = [mapreduce(cw,cw) ,data(7),data(5),data(9)
,data (6) ,data(3) ,data(1) ,data(2),data(4),data(10),data
(3),data(8) ,data(4) ,data(5) ,data(2),data(1) ,[]]

[mapreduce (cw,cw) ,data(7) ,data(5) ,data(9) ,data(6) ,data(3)
,data (1) ,data(2) ,data(4),data(10),data(3),data(8),data
(4) ,data(5) ,data(2) ,data (1) ,[]]

[mapreduce (cw,cw) ,data (5) ,data (6) ,data(3),data(10),data
(3),data(8) ,data(4) ,data(5) ,data(2),data(1l),work(cw
,2,1) ,work (ew,7,1) ,work(cw,9,1) ,work(cw,4,1) ,work (cw
1) 1)

[mapreduce (cw,cw) ,data(6) ,data(10) ,data(8) ,data(4) ,data
(1) ,work(cw,3,1) ,work(cw,2,1) ,work(cw,5,1) ,work(cw
,5,1) ;work(ew,3,1) ,work(cw,2,1) ,work(cw,7,1) ,work (cw
,9,1) ,work(ew,4,1) ,work(cw,1,1) ,[]]

[mapreduce (cw,cw) ,data(8) ,data(4) ,work(cw,6,1) ,work (cw
,1,1) ;work(cw,10,1) ,work(cw,3,2) ,work(cw,5,2) ,work(cw
,2,1) ,work(cew,2,1) ,work(cw,7,1) ,work(cw,9,1) ,work (cw
,4,1) ywork (ew,1,1) []]

[mapreduce (cw,cw) ,work (cw,8 ,1) ,work(cw,2,2) ,work(cw,1,2),
work (cw,4 ,1) ,work(cw,6,1) ,work (cw,10,1) ,work(cw,3,2) ,
work (¢w,5,2) ;work (cw,7,1) ,work (cw,9,1) ,work(cw,4,1)
(1]

[mapreduce (cw,cw) ,work (cw,4,2) ,work (cw,8,1) ,work (cw,2,2),
work (ew,1,2) ,work (cw,6,1) ,work(cw,10,1) ,work(cw,3,2),

work (ew,5,2) ,work (cw,7,1) ,work(cw,9,1) ,[]]
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parr-sat-id165, processors=5

120

100 +

80 +

60 -

a0 |

20 +

Oa T T T T s T T T SO Y S H |
012 3 45 6 7 8 9101112 13 14 1516 17 18 19 20

Store = Query = [f([1,2,3,4,5],[]) ,eq(32,and(3,2)),eq(33,
neg(3)),eq(13,0r(1,3)),eq(21, and( ,1)) ,eq(42,and (4,2))
GQ(5aV(5)) a(4,v(4)) eq(3,v(3)) ea(2,v(2)) eq(1,v(1)

) 5]
[f([1,2,3,4,5],]]) ,eq(32,and(3,2)),eq(33,neg(3)),eq(13,or
(1,3)),eq(21,and(2,1)),eq(42,and(4,2)),eq(5,v(5)) eq
(4,v(4)),eq(3,v(3)),eq(2,v(2)),eq(l,v(1)) ,[]]
[f([2,3,4,5],[false(1)]),f([2,3,4,5],[true(1)]) ,eq(32,and
(3,2)),eq(33,neg(3)),eq(13,0r(1,3)),eq(21,and(2,1)) ,eq
(42, and (4,2)) eq(5,v(5)) ,eq(4,v(4)) eq(3,v(3)) eq (2. v
(2)) rea(1v (1)) o]
[f([3.,4, 5] [false (2),false(1)]),f([3,4
(1)]),f([3,4,5],[false(2),true(1)]),
ytrue(1)]) ,eq(32,and(3,2)) ,eq(33,neg
),eq(21,and(2,1)),eq(42,and( 2)),e
) rea(3,v(3)) 0a(2,v(2)) ea(1,v(1)) |

],[true(2),false

([3,4,5],[true(2)
3)),eq(13,0r(1,3)
5
]

5
f
(
5 V(5 )) q(4,v(4)

[f([4,5],[false(3),true(2),true(l)]),f([4,5],[true(3),
true( ),true(1)]),f([4,5],[false(3),false(2),false (1)
1), f([4,5],[true(3 ),false( ),false(1)]),f([4,5],[false
(3) falbe( ),true(1)]),f([4,5],[true(3), false( ) true
(1)]),£([4,5], [ false (3) ,true (2) , false (1)]) £ ([4,5] ]
true (3) true( ),false(1)]) ,eq(32,and(3,2)), eq(33 neg
(3)),eq(13,0r(1,3)),eq(21, and( ,1)) e (42 and (4,2)) ,e
(ijT(5)),GQ(4aV(4)) q(3,v(3)),eq(2, ( )) seq(l V(l))

line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
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line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)

P
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parr-fib-id166, processors=5
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parr-min-id167, processors=5
10

Applicable ——
9| Applied —— |
Store Size

3
2 \
1

0 1 2

Store = Query = [min(4) ,min(5) ,min(3) ,min(1) ,min(2) ,[]]
[min (4) ,min (5) ,min(3) ;min(1) ,min(2) ,[]]

[min (3) |min(1) ,[]]

[min (1), []]
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(
sum (9)
sum (15
sum (15
sum (15
sum (15

25

20 4

15 +

10 +

parr-sum-id 168, processors=5

Applicable ——
Applied ——
/\ Store Size
e—_ﬁ_k___k___
0 1

(6)

(1]

214

1]



=5

parr-next0-id169, processors

Applied —— |

Store Size

Applicable —+—

10
9
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parr-prime-id170, processors=5

Applicable ——
Applied ——
45 Store Size 1

35 ¢

25 ¢

15 +

Store = Query = [prime(2) ,prime(3),prime(4),prime(5) ,[]]
[prime (2) ,prime (3) ,prime(4) ,prime(5) ,[]]
[prime (2) ,prime (3) ,prime(5) ,[]]
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parr-gcd-id171, processors=5

Applicable ——

Applied —— |

Store Size

217




12

10 +

parr-gcd2-id172, processors=>5

Applicablle —_—

Applied ——
Store Size

) ,ged(2) ,ged(5) ,[]]
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parr-uf1-id173, processors=5

18 T T
Applicable ——

Applied —— |

16 ¢ Store Size

14 |
12 |

10

Store = Query = [union (3,4) ,union(2,3) ,union(5,2) ,union
(1,5),r00t(5),root(4) ,root(3),root(2),root (1) ,[]]

[union (3,4) ,union (2,3) ,union (5,2) ,union(1,5) ,root (5),root
(4) ,root (3) ,root (2) ,root (1) ,[]]

[find (5, 3822712),find (1, 3822724),find (2, 3822736) ,find
(5, 3822748) ,find (4, 3822760),find (3, 3822772),find (3,
3822784) ,find (2, 3822796),link (_ 3822724, 3822712),
link (3822748, 3822736) ,link (3822772, 3822760) ,link (
_ 3822796, _3822784) ,root (5) ,root (4) ,root (3) ,root(2),
root (1) ,[]]

[find (5, 3822712),find (2, 3822736),find (2, 3822796) ,link (
_ 3822724, 3822712) ,link (_ 3822748, 3822736),link (
3822772, 3822760) , link (_ 3822796, 3822784) ,root (5),
root (4) ,root (3) ,root(2),root (1) ,found(5,_3822748),
found (1, 3822724) ,found (3,_3822784) ,found (4, 3822760),
found (3,_3822772) ,[]]

[link (3822724, 3822712),link (3822748, 3822736) ,link (
3822772, 3822760) ,link (_ 3822796, 3822784) ,point (4,3) ,
root (5),root(3) ,root(2),root (1) ,found(5,_3822712),
found (2, 3822736) ,found (2, 3822796) ,found (5, 3822748),
found (1, 3822724) ,found (3, 3822784) ,found (4, 3822760),
found (3,_3822772) ,[]]

[link (3822724, 3822712),link (3822748, 3822736) ,link (
3822772, 3822760) , link (3822796, 3822784) ,point (2,5) ,
point (5,1) ,point (4,3) ,root (3) ,root (1) ,found (3,_3822760
) found (5, 3822712) ,found (2, 3822736),found (2, 3822796
), found (5, 3822748) ,found (1, 3822724) ,found (3, 3822784
) ,found (3, 3822772) ,[]]

[link (3822724, 3822712),link (_ 3822748, 3822736),link (
3822796, 3822784) ,point (2,5) , point (5,1) ,point (4,3) ,
root (3) ,root (1) ,found (5, 3822736) ,found (1, 3822748),
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found (5, 3822796) ,found (1, 3822712) ,found (1, 3822724) ,
found (3, 3822784) ,[]]

[link (3822748, 3822736),link (_3822796, 3822784),point
(2,5) ,point (5,1) ,point (4,3) ,root (3) ,root (1) ,found (1,
©3822796) ,found (1, 3822736) ,found (1, 3822748) ,found (3,
_3822784) ,[]]

[link (3822796, 3822784) ,point(3,1),point(2,5),point(5,1)
,point (4,3) ,root (1) ,found(1,_3822796) ,found (3,_ 3822784
) 5[]

[link (_ 3822796, 3822784),point (3,1),point (2,5),point (5,1)
,point (4,3) ,root (1) ,found (1, 3822784) ,found (1, 3822796

) 5111
[point (3,1) ,point (2,5),point(5,1) ,point (4,3) ,root (1) ,[]]
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parr-uf2-id174, processors=5
22

" Applicable —+—
20 L Applied —— |
Store Size

18 r

16

14 L

12 +

Store = Query = [union(2,3) ,union(4,2) ,union(5,4),union
(5,5) ,union (4,5) ,root (5) ,root (4) ,root (3) ,root(2),root
(1), []]

[union (2,3) ,union (4,2) ,union(5,4) ,union(5,5) ,union (4,5),
root (5) ,root (4) ,root (3) ,root(2),root (1) ,[]]

(line too long)
(line too long)
(line too long)

. (line too long)

[link (3908216, 3908204),link (3908288, 3908276),link (
3908312, 3908300) ,point (2,5) ,point (3,2) ,point (4,5),
root (5) ,root (1) ,found (5, 3908288) ,found (2, 3908300),
found (5,_3908216) ,found (2,_3908204) ,found (5,_3908276) ,
found (2,_3908312) ,[]]

[link (_3908216, 3908204),link (_3908312, 3908300) ,point
(2,5),point (3,2) ,point (4,5) ,root (5) ,root (1) ,found (5,
3908312) ,found (5, 3908300) ,found (5, 3908204) , found (5,
3908216) ,[]]

[point (2,5) ,point (3,2) ,point (4,5) ,root(5) ,root (1) ,[]]
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parr-blk1-id175, processors=5

30
Applicable ——
Applied ——
25 | Store Size
20 +
15 +
10 +
5
0 L
0 1 2

Store = Query = [grab(5,105) ,grab(4,104) ,grab(3,103),grab
(2,102) ,grab(1,101) ,empty(5) ,empty (4) ,empty(3) ,empty
(2) ,empty (1) ,clear (105) ,clear (104),clear (103) ,clear
(102) ,clear (101) ,on(105,5) ,on(104,4) ,on(103,3) ,on
(102,2) ,on(101,1) ,put(5,2) ,put(4,5) ,put(1,4) ,put(5,1)
put(2,5) ,[]]

. (line too long)

[clear (3),clear (4),clear (5),clear(2),clear(1),put(5,2),
put (4,5) ,put(1,4) ,put(5,1),put(2,5),hold(3,103) ,hold
(4,104) ,hold (5,105) ,hold (2,102) ,hold (1,101) ,[]]

[empty(5),empty(?),empty(l),clear(lOE)),clear(l()Q) clear
(101) ,clear (3),clear(2),on(105,1) ,0n(102,5) ,on(101,4),
put (5,2) ,put(4,5) ,hold (3,103) ,hold (4,104) ,[]]

)
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parr-blk2-id176, processors=5

25
Applicable ——
Applied ——
Store Size
20 +
15 +
10 +
5 b
)&_ﬁ_—“————__x
0 L
0 1 2

Store = Query = [grab(5,5),grab(4,4),grab(3,3),grab(2,2),
grab(1,1) ,empty(5) ,empty (4) ,empty (3) ,empty(2) ,empty (1)
,clear (5) ,clear (3),clear (1) ,on(5,6) ,0on(3,4),0n(1,2),
put(2,1) ,put(5,2) ,put(3,5),put(4,3),put(3,4) ,[]]

. (line too long)

[grab(4,4) ,grab(2,2) ,empty(4) ,empty(2),clear(4),clear(2),
clear (6) ,put(2,1),put(5,2),put(3,5),put(4,3) ,put(3,4),
hold (3,3) ,hold(1,1) ,hold (5,5) ,[]]

[grab (4,4) ,grab (2 ,2) ,empty (5) empty(3) ,empty (4) ,empty (2) ,
clear (5),clear (3),clear(6),on(5,2),0on(3,4) ,put(2,1),
put(3,5) ,put (4,3) hold (1,1) ,[]]
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parr-arc1-id177, processors=5

Applicable ——
Applied ——
70 Store Size 1

60 |
50 |
40 -
30 |
20 |

10 +

0

Store = Query = [arc(3,5,7),arc(1,3,5),arc(1,2,3) ,arc
(2,4,8),arc(3,4,4) ,arc(3,4,5) ,arc(3,4,4),arc(1,3,5),
arc(1,2,3),arc(1,5,21) ,arc(4,5,5),arc(3,4,4),arc
(2,3,3),arc(1,2,2) ,[]]

[arc(3,5,7) ,arc(1,3,5) ,arc(1,2,3),arc(2,4,8),arc(3,4,4),
arc(3,4,5),arc(3,4,4),arc(1,3,5),arc(1,2,3),arc
(1,5,21) ,arc(4,5,5) ,arc(3,4,4) ,arc(2,3,3) ,arc(1,2,2)

(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
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line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line

PR R

too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too

long
long
long
long
long
long
long
long
long
long
long
long
long
long
long
long
long
long
long
long
long
long
long
long

e e e e e N e e N e e e e N N e e N N N N S N N
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parr-arc2-id178, processors=5
40

Applicable —+—
Applied *——
3% r Store Size 1
30 +
25 +
20 -
15 ¢
10 +

I

0

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Store = Query = [arc(1,5,21) ,arc(4,5,5),arc(3,4,4) ,arc
(2,3,3),arc(5,9,25) ,arc(4,9,34) ,arc(3,9,45) ,arc
(2,9,58),arc(1,9,73) ,arc(0,5,25) ,arc(0,4,16) ,arc
(0,3,9),arc(0,2,4) ,arc(0,1,1) ,[]]

[arc(1,5,21) ,arc(4,5,5),arc(3,4,4) ,arc(2,3,3),arc(5,9,25)
,arc(4,9,34) ;arc(3,9,45) ,arc(2,9,58) ,arc(1,9,73) ,arc
(0,5,25) ,arc(0,4,16) ,arc(0,3,9) ,arc(0,2,4),arc(0,1,1)
(1]

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)
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parr-map-id179, processors=5
18

Applicablle —_—

16 L Applied —— |
Store Size

Store = Query = [mapreduce(cw,cw) ,data(6) ,data(1l) ,data(4)
,data (9) ,data(4) ,data(5) ,data(3),data(5),data(10),data
(2),data(2) ,data(3) ,data(8) ,data(7),data(1) ,[]]

[mapreduce (cw,cw) ,data(6) ,data (1) ,data(4) ,data(9) ,data(4)
,data (5) ,data(3) ,data(5),data(10),data(2),data(2),data
(3),data(8) ,data(7),data (1) ,[]]

[mapreduce (cw,cw) ,data (4) ,data(4) ,data(3) ,data(5),data(2)
,data (2) ,data(3) ,data(8) ,data(7),data(1l) ,work(cw,5,1),
work (ew,6,1) ,work(cw,9,1) ,work(cw,10,1) ,work(cw,1,1)

(1]

[mapreduce (cw,cw) ,data(5) ,data(2) ,data(2) ,data(7),data(1)
,work (cw,8,1) ,work(cw,3,1) ,work(cw,3,1) ,work(cw,4,1),
work (ew,4 ,1) ,work (cw,5,1) ,work(cw,6,1) ,work(cw,9,1),
work (cw,10,1) ,work(cw,1,1) ,[]]

[mapreduce (cw,cw) ,data(5) ,data(2) ,data(7) ,work(cw,4,2),
work (¢cw,3,2) ,work(cw,1,1) ,work(cw,2,1) ,work(cw,8,1),
work (ew,5,1) ,work(cw,6,1) ,work(cw,9,1) ,work(cw,10,1),
work (ew,1,1) ,[]]

[mapreduce (cw,cw) ,data(2) ,work(cw,7,1) ,work(cw,1,2) ,work(
cw,5,1) ,work(cw,4,2) ,work(cw,3,2) ,work(cw,2,1) ,work(cw
,8,1) ,work(cw,5,1) ;work(cw,6,1) ,work (cw,9,1) ,work (cw
10,1) ()]

[mapreduce (cw,cw) ,work (cw,5,2) ,work (cw,2,1) ,work (cw,7,1),
work (ew,1,2) ,work(cw,4,2) ,work(cw,3,2) ,work(cw,2,1),
work (cw,8,1) ,work (cw,6,1) ,work(cw,9,1) ,work(cw,10,1)
(1]

[mapreduce (cw,cw) ,work (cw,2,2) ,work(cw,5,2) ,work(cw,7,1) ,
work (cw,1,2) ,work(cw,4,2) ,work(cw,3,2) ,work(cw,8,1),
work (ew,6,1) ,work(cw,9,1) ,work(cw,10,1) ,[]]
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parr-sat-id180, processors=5

Applicable ——
Applied ——
330 - Store Size 1
300 +
250 +
200 +
150 +
100 + +w;ﬁfﬁ+ﬂﬂ*ﬁMWWﬂ%+HHVN*MH*MHWWMhigx
50 fﬂtfﬂw‘ g
0 ;a&ﬁ
0123456789 01 PH456T 4200 22270 7A8RG 2345673401 284567 8560558505046 06 BAETN

Store = Query = [f([1,2
or(2,5)),eq(32, and(3
v (

,3,4,5],]]) ;eq(54,and(5,4)) ,eq(25,

2) eq(43 and( ,3)) ,eq(14,0r(1,4)
)7GQ(5aV(5)) q(4,v(4)).eq(3,v(3)) e (2 v(2)),eq(l,v
(1)) (1]

[f([1,2,3,4,5],]]) ,eq(54,and(5,4)),eq(25,0r(2,5)),eq(32,
and (3,2)),eq(43,and(4,3)) ,eq(14,0r(1,4)),eq(5,v(5)) ,eq
(4,v(4)),eqa(3,v(3)),eq(2,v(2)),eq(l,v(1)) ,[]]

[f([2,3,4,5],[false(1)]),f([2,3,4,5],[true(1)]) ,eq(54,and
(5,4)),eq(25,0r(2,5)),eq(32,and(3,2)) ,eq(43,and(4,3)),

ea (14,01 (1,4)) 100 (5,v(5)) req (4,v(4)) e (3.v(3)) .eq (2.v

2 ) eall v()) (]

4,
)

[f([3,4 ] [false(2),true(1)]),f([3,4,5],[true(Z),true(l)
B f([3 4.,5] ,[false (2),false(1)]),f([3,4,5],[true(2)
false( )}),eq(54,and(5,4)),eq(25,0r(2,5)),eq(32,and
(3,2)),eq(43,and(4,3)),eq(14,0r(1,4)),eq(5,v(5)),eq(4
v(4)),eq(3,v(3)) e (2,v(2)) eq(1,v(1)) ,[]]

[f([4,5],[false(3),false(2),false(1)]),f([4,5],[true(3),
false( ),false(1)]),f([4,5],[false(3) ,true(2),true(1)
1),f([4,5],[true(3) ,true(2),true(l)]),f([4,5],[false
(3),true(2),false(l)]),f([4,5],[true(3),true(2),falbe
(1)]),f([4,5],[false(3),false(2),true(1l)]),f([4,5],]
true(3) false (2) ,true(1)]) ,eq(54,and(5,4)) ,eq(25,o0r
( 5)),eq(32,and(3,2)),eq(43,and(4,3)) ,eq(14,0r(1,4))

(? V(5)),eq(4,v(4)),eq(3,v(3)),eq(2,v(2)),eq(1,v(1))

( )

... (line too long)
... (line too long)
. (line too long)
(line too long)
(line too long)
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too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)

S N N~ P~ P~~~ ~
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parr-fib-id181, processors=5

10 1"

Applied ——

Store Size

Applicable —+—

— R B
— Yy Yy

25

H S— N S S N N
-« s ©o 0 o .00 .9—
5 N N -
Lp) S~ ~~ e N N NN
fle) — A — O 0
o~ X —meo g ELLoEE——
[ SEEE CRialiall g~ e e
- > <t ™M — - AN — — 10 — N AN
mu. S N N N N N e S S N
_ v oo s —eL2oa g EEEEEEg——
S 0 o o o C—CEELEE BERzboazim - —
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parr-min-id182, processors=5
10

Applicable ——
9| Applied —— |
Store Size

3
2 \
1

0 1 2

Store = Query = [min(2) ,min(4) ,min(1) ,min(3) ,min(5) ,[]]
[min (2) ,min(4) ,min(1) ;min(3) ,min(5) ,[]]

[min (1) |min(3) ,[]]
[min (1), []]
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(
sum (6)
sum (15
sum (15
sum (15
sum (15

25

20 4

15 +

10 +

parr-sum-id183, processors=5

Applicable ——
Applied ——
/\ Store Size
e—_ﬁ_k___k___
0 1

(9)

(1]

233
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=5

parr-next0-id184, processors

Applied —— |

Store Size

Abplicable —_—

10
9

o
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parr-prime-id185, processors=5

Applicable ——
Applied ——
45 Store Size 1

35 ¢

25 ¢

15 +

Store = Query = [prime(3) ,prime(4),prime(5),prime(2) ,[]]
[prime (3) ,prime (4) ,prime(5) ,prime(2) ,[]]
[prime (3) ,prime (5) ,prime(2) ,[]]
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parr-gcd-id186, processors=5

Abplicable —_—
Applied ——
Store Size

d(5),gcd(2) ,gcd(3) ,gcd(4) ,[]]
ged (2) ,ged (3) ,ged (4) ,[]]
,ged (2) ,ged (3) ,gcd(2) ,[]]
,ged (1) ,ged (1) ,gcd(2) ,[]]
ged (0) ,ged (1) ,ged (1) ,[]]
;gcd (0) ,ged (0) ,ged (1) ,[]]
,gcd (0) ,ged (0) ,ged (1) ,[]]

236



parr-gcd2-id187, processors=>5

Applicablle —_—

Applied ——
Store Size
| k
2 /\/\—’
0 L L L L L
0 1 2 3 4 5

Store = Query = [ged(11) ,gcd (16) ,gcd(7) ,gcd(5) ,[]]
[ged (11) ,ged (16) ,ged (7) ,ged (5) ,[]]

[ged (2) ,ged(11) ,ged(11) ,ged(5) ,[]]

[ged (6) ,gcd (6) ,gcd (3) ,ged(2) ,[]]

[ged (3) ,ged (3) ,ged (3) ,ged(2) ,[]]

[ged (0) ,ged (0) ,ged (1) ,gcd(2) ,[]]

[ged (0) ,gcd (0) ,ged (1) ,gcd(2) ,[]]

[ged (1) ,gcd (0) ,ged (0) ,ged (1) ,[]]

[ged (0) ,ged (0) ,ged (0) ,ged (1) ,[]]

237



parr-uf1-id188, processors=5

18 T T T

Applicable ——
16 L Applied —— |
Store Size

14 |
12 |

10

Store = Query = [union(2,3) ,union(5,2) ,union(1,5),union
(4,1),ro0t(5) ,root (4) ,ro0t(3) ,root(2),root (1) ,[]]

[union (2,3) ,union (5,2) ,union(1,5) ,union(4,1) ,root (5) ,root
(4) ,root (3),root(2),root (1) ,[]]

[find (1, 4765182),find (4, 4765194) ,find (5, 4765206) ,find
(1, 4765218) ,find (3, 4765230) , find (2, _4765242) , find (2,
4765254) ,find (5, 4765266),link (_ 4765194, 4765182),
link (4765218, _4765206) ,link (_ 4765242, 4765230) , link (
_ 4765266, _4765254) ,root (5) ,root (4) ,root (3) ,root(2),
root (1) ,[]]

[find (1, 4765218) ,find (2, 4765242),find (5, 4765266) ,link (
_ 4765194, 4765182) ,link (_4765218, 4765206) ,link (
4765242, 4765230) ,link (_4765266 , 4765254) ,root (5) ,
root (4) ,root (3) ,root(2),root (1) ,found (4, _4765194) ,
found (5, 4765206) ,found (1, 4765182) ,found (3, 4765230),
found (2, _4765254) ,[]]

[find (1, 4765218),link (4765194, 4765182) ,link (_4765218
4765206 , link (_ 4765242, 4765230) ,link (_ 4765266 ,
_4765254) ,point (1,4) ,root (5) ,root (4) ,root (3) ,root(2),
found (5, _4765266) ,found (2,_4765242) ,found (4, _4765194)
found (5, 4765206) ,found (1, _4765182) ,found (3, 4765230)
found (2, _4765254) ,[]]

[find (4, 4765218) ,link (4765194, 4765182) ,link (_4765218
4765206) , link (4765242, 4765230) ,link (_ 4765266 ,
_4765254) ,point (2,5) ,point (1,4) ,root (5) ,root (4) ,root
(3) ,found (4, 4765182) ,found (5, 4765266) ,found (2,
 4765242) ,found (4, 4765194) ,found (5, 4765206) ,found (3,
_4765230) , found (2, _4765254) ,[]]

[link (4765218, 4765206) ,link (_ 4765242, 4765230) ,link (

_ 4765266, _4765254) ,point (2,5) ,point (1,4) ,root (5) ,root
(4) ,root (3) ,found (5,_4765254) ,found (4,_4765218) ,found

)

3
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(5, 4765242) ,found (5, 4765266) ,found (5, 4765206) ,found
(3,_4765230) ,[]]

[link (4765218, 4765206) ,link (_ 4765242, 4765230) ,point
(5,4) ,point (2,5) ,point (1,4) ,root (4) ,root (3),found (4,
4765218) , found (5, 4765242) ,found (5, 4765206) ,found (3,
4765230) ,[]]

[link (4765218, 4765206) ,1link (_ 4765242, 4765230) , point
(5,4) ,point (2,5) ,point (1,4) ,root (4) ,root (3) ,found (4,
_4765206) ,found (4, 4765242) ,found (4, 4765218) ,found (3,
- 4765230) ,[]]

[link (4765242, 4765230) ,point (3,4) ,point (5,4) ,point (2,5)
,point (1,4) ,root (4) ,found (4, 4765242) ,found (3, 4765230
) 5 [1]

[link (_4765242,_4765230) ,point (3,4) ,point (5,4) ,point (2,5)
,point (1,4) ,root (4) ,found (4, 4765230) , found (4, 4765242

) 5 []]
[point (3,4) ,point (5,4) ,point (2,5) ,point (1,4) ,root (4) ,[]]
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parr-uf2-id189, processors=5
25

Abplicable N
Applied ——
Store Size

20 +

15 +

10 +

Store = Query = [union (4,4) ,union(3,4) ,union(5,3),union
(1,5),union(1,1) ,root(5),root(4),root(3),root(2),root
(1), 1]]

[union (4,4) ,union (3,4) ,union(5,3) ,union(1,5) ,union(1,1),
root (5) ,root (4) ,root (3) ,root(2),root (1) ,[]]

(line too long)

. (line too long)

[find (4,_4767266) ,find (3,_4767290) ,link (_4767230,_4767218
), link (4767254, 4767242) ,link (4767278, 4767266) ,link
(4767302, 4767290) , point (5,1) ,root (4) ,root (3),root (2)
,root (1) ,found (3, 4767278) ,found (5, 4767302) ,found (4,
_4767218) ,found (4, 4767230) ,found (1, _4767254) ,found (5,
_4767242) ,[]]

[link (4767254, 4767242) ,link (_4767278, 4767266) ,link (
4767302, 4767290) ,point (5,1) ,root (4) ,root (3) ,root (2) ,
root (1), found (1, 4767302) ,found (3, 4767290) ,found (4,
_4767266) ,found (1, _4767242) ,found (3, _4767278) ,found (1,
4767254) ,[]]

[link (4767278, 4767266) ,link (_ 4767302, 4767290) , point
(4,3) ,point (3,1) ,point (5,1) ,root (2) ,root (1) ,found (1,
4767302) , found (3, _4767290) ,found (4, 4767266) ,found (3,
4767278) ,[]]

[link (4767278, _4767266) ,1link (_4767302, _4767290) , point
(4,3),point (3,1) ,point (5,1) ,root (2) ,root (1) ,found(1,
_4767290) ,found (1,_4767278) ,found (3,_4767266) ,found (1,
4767302) ,[]]

[link (4767278, 4767266) ,point (4,3) ,point (3,1) ,point (5,1)
,ro00t (2) ,root (1) ,found (1, 4767266) ,found (1, 4767278)
(1]

[point (4,3) ,point (3,1),point (5,1) ,root(2),root (1) ,[]]
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parr-blk1-id190, processors=5

30
Applicable ——
Applied ——
25 | Store Size
20 +
15 +
10 +
5
0 L
0 1 2

Store = Query = [grab(5,105) ,grab(4,104) ,grab(3,103),grab
(2,102) ,grab(1,101) ,empty(5) ,empty (4) ,empty(3) ,empty
(2) ,empty (1) ,clear (105) ,clear (104),clear (103) ,clear
(102) ,clear (101) ,on(105,5) ,on(104,4) ,on(103,3) ,on
(102,2) ,on(101,1) ,put(3,4) ,put(5,3) ,put(1,5) ,put(4,1)
put(3,4) ,[]]

. (line too long)

[clear (3),clear (5),clear (4),clear(2),clear(1),put(3,4),
put (5,3) ,put(1,5),put(4,1),put(3,4),hold(3,103) ,hold
(5,105) ,hold (4,104) ,hold (2,102) ,hold (1,101) ,[]]

[empty (1) ,empty (5) ,empty (4) ,empty(3),clear (101),clear
(105) ,clear (104) ,clear (103) ,clear (2) ,on(101,5) ,on
(105,3) ,on(104,1) ,on(103,4) ,put(3,4) ,hold (2,102) ,[]]

)
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parr-blk2-id191, processors=5

25 T
Applicable ——
Applied ——
Store Size
20 +
15 +
10 +
5 b
a\w
0 L L
0 1 2 3 4

Store = Query = [grab(5,5),grab(4,4),grab(3,3),grab(2,2),
grab(1,1) ,empty(5) ,empty (4) ,empty (3) ,empty(2) ,empty (1)
,clear (5) ,clear (3),clear (1) ,on(5,6) ,0on(3,4),0n(1,2),
put (1,3),put(2,1),put(2,2),put(5,2),put(3,5) ,[]]

. (line too long)

[grab(4,4) ,grab(2,2) ,empty(4) ,empty(2),clear(2),clear(4),
clear (6) ,put(1,3),put(2,1),put(2,2),put(5,2),put(3,5),
hold (1,1) ,hold (3,3) ,hold (5,5) ,[]]

[grab (4,4) ,grab(2,2) ;empty(5) ,empty(4) ,empty(2),clear (5),
clear (4) ,clear (6) ,on(5,2) ,put(1,3) ,put(2,1),put(2,2),
put (3,5) ,hold (1,1) ,hold (3,3) ,[]]

[grab (4,4) ,grab(2,2) ,empty (3) ,empty (5) ,empty (4) ,empty (2) .
clear (3),clear (4),clear(6),on(3,5),0on(5,2) ,put(1,3),
put(2,1) ,put(2,2) ,hold(1,1) ,[]]

[grab (4,4) ,grab(2,2) ;empty (1) ,empty(3) ,empty(5) ,empty(4) ,
empty (2) ,clear (1) ,clear (4),clear (6),on(1,3),0on(3,5) ,0n
(5,2),put(2,1) ,put(2,2) ,[]]
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parr-arc1-id192, processors=5
40

" Applicable —+——
Applied ——
- Store Size 1

30 | )
25 |
20 |
15 |
10 |
5 “3()**“%“w&3Fﬁ/ka&w&wqu_*_*_%/%—%gth ]

O e e T S S W W
001 2 3 45 6 7 8 9 10 1112 13 14 1516 17 18 19 20

Store = Query = [arc(2,4,6) ,arc(2,4,8) ,arc(3,4,4) ,arc
(3,5,9),arc(2,5,11) ,arc(1,2,2) ,arc(1,4,13) ,arc(1,5,21)
,arc(4,5,5) ,arc(3,4,4) ,arc(2,3,3),arc(1,2,2) ,[]]

[arc(2,4,6),arc(2,4,8) ,arc(3,4,4),arc(3,5,9),arc(2,5,11),
arc(1,2,2),arc(1,4,13) ,arc(1,5,21),arc(4,5,5) ,arc
(3,4,4) ,arc(2,3,3) ,arc(1,2,2) ,[]]

[arc(2,4,6) ,arc(2,4,8) ,arc(3,4,4),arc(3,5,9) ,arc(2,5,11),
arc(1,2,2),arc(1,4,13) ,arc(1,5,21),arc(4,5,5) ,arc
(3,4,4),arc(2,3,3),arc(1,2,2),path(1,2,2),path(3,5,9),
path(2,5,11) ,path(3,4,4) ,path(1,2,2) ,[]]

(line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
line too long)
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parr-arc2-id193, processors=5
45

Appli'cablle A
Applied —— |
Store Size

a0 |
35 L
30 L
25 |
2 |
15

10 ¢

5

0

001 2 3 45 6 7 8 9 10 1 12 13 14 15 16 17 18 19

Store = Query = [arc(1,5,17),arc(1,2,3),arc(2,3,4),arc
(3,4,5),arc(5,9,25) ,arc(4,9,34) ,arc(3,9,45) ,arc
(2,9,58),arc(1,9,73) ,arc(0,5,25) ,arc(0,4,16) ,arc
(0,3,9),arc(0,2,4) ,arc(0,1,1) ,[]]

[arc(1,5,17),arc(1,2,3),arc(2,3,4),arc(3,4,5),arc(5,9,25)
,arc(4,9,34) ;arc(3,9,45) ,arc(2,9,58) ,arc(1,9,73) ,arc
(0,5,25) ,arc(0,4,16) ,arc(0,3,9) ,arc(0,2,4),arc(0,1,1)
(1]

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)
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parr-map-id194, processors=5
18

Applicable —+—

16 L Applied —— |
Store Size

Store = Query = [mapreduce(cw,cw) ,data(3),data(4) ,data(5)
,data (1) ,data(6) ,data(10) ,data(9),data(3),data(2),data
(1) ,data(4) ,data(8) ,data(2) ,data(5),data(7) ,[]]

[mapreduce (cw,cw) ,data(3) ,data(4) ,data(5) ,data (1) ,data(6)
,data (10) ,data(9) ,data(3) ,data(2),data(1l),data(4),data
(8),data(2) ,data(5) ,data(7) ,[]]

[mapreduce (cw,cw) ,data (1) ,data(6) ,data(9) ,data(3),data(1)
,data (4) ,data(8) ,data(2) ,data(5),data(7) ,work(cw,4,1),
work (ew,3,1) ,work (cw,5,1) ,work(cw,2,1) ,work(cw,10,1)
(1]

[mapreduce (cw,cw) ,data(6) ,data(9) ,data(3) ,data(4) ,data(5)
,work (cw,7,1) ,work(cw,2,1) ,work(cw,1,1) ,work(cw,8,1),
work (ew,1,1) ,work(cw,4,1) ,work(cw,3,1) ,work(cw,5,1),
work (cw,2,1) ,work(cw,10,1) ,[]]

[mapreduce (cw,cw) ,data(9) ,data(4) ,work(cw,5,1) ,work (cw
,2,2) ,work(cw,3,1) ,work(cw,1,2) ,work(cw,6,1) ,work(cw
,7,1) ,work(cw,8,1) ,work(cw,4,1) ,work(cw,3,1) ,work (cw
,5,1) ,work (ew,10,1) ,[]]

[mapreduce (cw,cw) ,work (cw,5,2) ,work (cw,4,1) ,work(cw,9,1),
work (¢w,3,2) ,work(cw,2,2) ,work(cw,1,2) ,work(cw,6,1) ,
work (cw,7,1) ,work (cw,8,1) ,work(cw,4,1) ,work(cw,10,1)
(1]

[mapreduce (cw,cw) ,work (cw,4,2) ,work (cw,5,2) ,work (cw,9,1),
work (ew,3,2) ,work (cw,2,2) ,work(cw,1,2) ,work(cw,6,1),
work (ew,7,1) ,work (cw,8,1) ,work(cw,10,1) ,[]]
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350 ¢

300 ¢

250 -

200 -

150 +

100 +

50 -

0

parr-sat-id195, processors=5

L

"ﬁﬁp':ii'céb‘lé”””””
Applied ——
Store Size 1

014567456023 A56750060aGERE0!

0123456789 01 234567 8200 22378 72803 2345873 00 284547850375 85079507

Store = Query = [f([1,2,3,4,5],[]) ,eq(24,0r(2,4)),eq(12,
or(1,2)) e (51 and(5 1)) eq(45 0r(4,5))7eq(54,and(5,4)
%ii?(ijT(S)) v(4)),eqa(3,v(3)),ea(2,v(2)),eq(l,v

[£([1,2,3,4,5],[]) ;eq
and(5,1)) ,e
(4,v(4))eq

(2

v (

,4)) seq

(24, 0r(2,4)) ,eq(12,0r(1,2)),eq(51,

(
6 (45 01 (4.5)) .cq (54 and (5.4)) .eq (5.v(5)) e
(3,%(3)) ea(2,v(2)) ea(1,v(1)) , |
[f([2,3,4,5],[false(1)]),f([2,3,4,5] [true( )]) eq (24,
(12,0r(1,2)),eq(51,and(5,1)) ,e (45
eq(54,and(5,4)) ,eq
2)) ,eq
[£([3,4,5]

) ]]
4

or (4, 5))

(57V(5)),eq(47V(4)) q(3,v(3)),eq(2

(1,v(1)) (1]

J false (2) ,true(1)]),f([3,4,5],[true(2),true(1)

1),f([3,4,5],[false(2),false(1)]),f([3,4,5],[true(2),
false (1)]) ,eq(24,0r(2,4)),eq(12, or( 2)),eq(51,and
(5,1)) e (45 or(4.5)) e (54 and (5.4)) ,eq(5,v(5)) .eq (4,
v(4)) eq(3.v(3)) eq(2.v(2)) rea(1.v(1) (1]
[f([4,5],[false(3) true( ) false(l)]),f([ , 5] ,[true(3),
true(2)7false(1)])7f([4,5],[false(3) true(?) true(1)])
I ([4,5],[true(3), true(2),true(1)]) f([4,5],[false(3),
false (2),false(1)]),f([4,5], [true(3) falbe( ), false (1)
1) ,f([4,5], [false(3) false (2) ,true(1)]),f([4,5],[true
(3), false (2) , true (1)]) yeq (24,01 (2,4)) eq(12,0r(1,2)) ,
eq(51,and(5,1)),eq(45,0 (4 5)),eq(54,and (5 )) (5 v
(5)) q(4,v(4)),eq(3,v(3)),eq(2, V(2) veq(1,v(1)) ,[]]
. (line too long)
.. (line too long)
.. (line too long)
.. (line too long)
.. (line too long)
.. (line too long)
. (line too long)
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too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
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seq-min-id197, processors

Applied —— |

Store Size

Abplicable —_—

~—

o

N

o

Py

— N

Py

— N N S N e

NN N N N N S N
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Py

e N N

B B o B B e Y o BT Y Y BT B
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seq-sum-id198, processors=>5

Abplicable —_—

Applied —— |

Store Size

(=)

=] e = L3 B = R - o w o= [ I )

— - - -

N~~~

— N N e N N e N N

N N~~~

D R N N i N N N N e T N N N T N e N N
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seq-next0-id199, processors=5

Applied —— |

Store Size

Applicablle —_—

R W W e I N I
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seq-prime-id200, processors=5

Applicable ——
Applied ——
45 Store Size 1

35 ¢

25 ¢

15 +

Store = Query = [prime(4) ,prime(2),prime(3),prime(5) ,[]]
[prime (4) ,prime (2) ,prime (3) ,prime(5) ,[]]
[prime (2) ,prime (3) ,prime(5) ,[]]
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Applied ——

Store Size

Abplicable N

5

seq-gcd-id201, processors

12
10 +

N~ =~ =~~~

e e e e e e e e e e e N e e S e e S e e S e e S e

N N N N~~~

P R N N L N N N N N L T N N
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seq-gcd2-id202, processors=5
12 —— T

Appli'cablle A
Applied ——
tore Size

10 +

2 r /

Store = Query = [ged(5) ,gcd(16) ,gcd(11) ,gcd(7) ,[]]
ged(5) ,gcd (16) ,ged (11) ,ged(7) , []]

[

[ged (2) ,gcd(5) ,ged (16) ,ged (11) ,[]]
[ged (6) ,gcd (2) ,ged (5) ,ged (16) ,[]]
[ged (11) ,gcd (6) ,gcd (2) ,ged (5) ,[]]
[ged (11) ,ged (6) ,gcd(2) ,ged (5) ,[]]
[ged (11) ,ged (6) ,gcd (2) ,ged (5) ,[]]
[ged (11) ,gcd (6) ,gcd (2) ,gcd (5) ,[]]
[ged (9) ,gcd (6) ,gcd (2) ,gcd(5) ,[]]
[ged (9) ,gcd (6) ,gcd (2) ,gcd (5) ,[]]
[ged (3) ,gcd (9) ,ged (6) ,gcd(2) ,[]]
[ged (3) ,gcd(9) ,ged (6) ,gcd(2) ,[]]
[ged (4) ,gcd (3) ,ged (9) ,gcd(2) ,[]]
[ged (4) ,gcd (3) ,ged (9) ,gcd(2) ,[]]
[ged (4) ,ged (3) ,ged (9) ,ged (2) ,[]]
[ged (4) ,gcd (3) ,ged (9) ,ged(2) ,[]]
[ged (4) ,gcd (3) ,ged (9) ,ged(2) ,[]]
[ged (4) ,gcd (3) ,ged (9) ,ged(2) ,[]]
[ged (7) ,gcd (4) ,ged (3) ,ged(2) ,[]]
[ged (7) ,gcd (4) ,ged (3) ,ged (2) ,[]]
[ged (1) ,ged (7) ,ged (4) ,ged (2) ,[]]
[ged (1) ,gcd(7) ,ged (4) ,ged(2) ,[]]
[ged (1) ,gcd (7) ,ged (4) ,gcd(2) ,[]]
[ged (2) ,ged (1) ,ged (7) ,ged(2) ,[]]
[ged (2) ,ged (1) ,ged (7) ,ged(2) ,[]]
[ged (2) ,ged (1) ,ged (7) ,gcd(2) ,[]]
[ged (5) ,gcd (2) ,ged (1) ,ged(2) ,[]]
[ged (5) ,gcd (2) ,ged (1) ,ged(2) ,[]]
[ged (5) ,gcd (2) ,ged (1) ,gcd(2) ,[]]
[ged (1) ,gcd(5) ,ged (1) ,ged(2) ,[]]
[ged (1) ,ged (5) ,ged (1) ,ged(2) ,[]]
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seq-uf1-id203, processors=5
18

- 'App'iic'ablle‘ ———
Applied —— |
Store!Size

16

14 |

12 ¢

012345678 91011123 M5617181RER 1222022627283 132334356

Store = Query = [union(2,1) ,union(5,2) ,union(4,5),union
(3,4),ro0t(5),root(4) ,root(3),root(2),root (1) ,[]]

[union (2,1) ,union (5,2) ,union (4,5) ,union(3,4) ,root (5) ,root
(4) ,root (3),root(2),root (1) ,[]]

[union (5,2) ,union (4,5) ,union(3,4),find (1, _5627606) ,find
(2, 5627618) ,link (_5627618, 5627606) ,root (5) ,root (4),
root (3) ,root (2),root (1) ,[]]

[union (4,5) ,union (3,4) ,find (2,_5627758) ,find (5,_5627770) ,
find (1,_5627606) ,find (2, _5627618) ,link (_5627770,
5627758) , link (5627618, 5627606) ,ro00t (5) ,root (4) ,root
(3) ,root (2) ,root (1) ,[]]

[union (3,4) ,find (5, 5627934) ,find (4, 5627946) , find (2,

_ 5627758) ,find (5,_5627770) ,find (1, _5627606) , find (2,
_5627618) ,link (_5627946 , 5627934) ,link (_5627770,
 5627758) ,link (__5627618, 5627606) ,root (5) ,r00t (4) ,ro0t

(3) ,root (2) ,root (1) ,[]]

[find (4, 5628134) ,find (3, 5628146) ,find (5, 5627934) ,find
(4, 5627946) ,find (2, 5627758) ,find (5, 5627770) , find (1,
_5627606) ,find (2,_5627618) ,link (_5628146,_5628134) ,
link (5627946 , 5627934) ,link (_ 5627770, 5627758) ,link (
_ 5627618, _5627606) ,root (5) ,root (4) ,root (3) ,root(2),
root (1) ,[1]

[find (4, 5628134) ,find (3, 5628146) ,find (5, 5627934) ,find
(4, 5627946) , find (2, 5627758) , find (5, 5627770) , find (2,
_5627618) ,link (_5628146,_5628134) ,link (_5627946 ,
_5627934) ,link (_ 5627770, 5627758) ,link (5627618,
_5627606) ,root (5) ,root (4) ,root (3),root(2),root (1),
found (1, 5627606) ,[]]

[find (4, 5628134) ,find (3, 5628146),find (5, 5627934) ,find
(4, 5627946) ,find (2, _5627758) , find (5, 5627770) , link (
5628146, 5628134) , link (__5627946 , 5627934 , link (
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5627770, 5627758) , link (5627618, 5627606) ,root (5)
root (4) ,root (3) ,ro0t(2),root (1) ,found(2,_5627618),
found (1, 5627606) ,[]]

[find (4, 5628134),find (3,_5628146) ,find (5, 5627934) , find
(4, 5627946) , find (5, 5627770),link (5628146, 5628134)
link (5627946, 5627934) ,link (5627770, 5627758) ,link (
_ 5627618, 5627606) ,root (5) ,root (4) ,root(3),root(2),
root (1) ,found (2,_5627758) ,found (2,_5627618) ,found (1
5627606) ,[]]

[find (4, 5628134),find (3,_5628146) ,find (5, 5627934) ,find
(4, 5627946) ,link (5628146, 5628134),link (5627946 ,
_5627934) ,link (_5627770,_ 5627758) ,link (__ 5627618,
_5627606) ,root (5) ,root (4) ,root (3),root(2),root (1),
found (5,_5627770) ,found (2,_5627758) ,found (2,_5627618) ,
found (1, 5627606) ,[]]

[find (4, 5628134) ,find (3, 5628146) , find (4, 5627946) ,link (
5628146, 5628134),link (5627946, 5627934) ,link (
5627770, 5627758) , link (5627618, 5627606) ,root (5) ,
root (4) ,root (3) ,root(2),root (1) ,found(5,_5627934),
found (5, 5627770) ,found (2, 5627758) ,found (2, 5627618),
found (1, 5627606) ,[]]

[find (4, 5628134) ,find (3, 5628146) ,link (_5628146, 5628134
), link (5627946 , 5627934) ,link (5627770, 5627758) ,link
(_5627618,_5627606) ,root (5) ,root (4) ,root (3) ,root (2),
root (1) ,found (4, 5627946) ,found (5, 5627934) ,found (5
5627770 , found (2, 5627758 ,found (2, 5627618) ,found (1
5627606) ,[]]

[find (3, 5628146) ,link (_5628146, 5628134) ,link (_5627946 ,
5627934) , link (5627770, 5627758) ,link (_ 5627618,
_5627606) ,root (5) ,root (4) ,root (3),root (2) ,root (1),
found (4, 5628134) ,found (4, 5627946) ,found (5, 5627934),
found (5, 5627770) ,found (2, 5627758) ,found (2, 5627618) ,
found (1, 5627606) ,[]]

[link (5628146, 5628134),link (_5627946, 5627934) ,link (
5627770, _5627758) , link (_5627618, 5627606) ,root (5) ,
root (4) ,root (3) ,root (2) ,root (1) ,found (3, 5628146),
found (4, 5628134) ,found (4, 5627946) ,found (5, 5627934)
found (5, 5627770) ,found (2, 5627758) ,found (2, 5627618) ,
found (1,_5627606) ,[]]

[link (5628146, 5628134) ,link (_5627946 , 5627934) , link (
5627770, 5627758) , link (_5627618 , 5627606) , point (1,2)
root (5) ,root (4) ,root (3) ,root (2) ,found (3, 5628146),
found (4, 5628134) ,found (4, 5627946) ,found (5, 5627934) ,
found (5, 5627770) ,found (2, 5627758) ,found (2, 5627618)
found (1,_5627606) ,[]]

[link (_5628146, 5628134),link (_5627946 , 5627934) , link (
5627770, 5627758) ,link (5627618, 5627606) ,point (2,5)
point (1,2) ,root (5) ,root (4) ,root (3) ,found (3, _5628146),
found (4, 5628134) ,found (4, 5627946) ,found (5, 5627934) ,
found (5, 5627770) ,found (2, 5627758) ,found (2, 5627618) ,

) —
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found (1, 5627606) ,[]]

[link (_ 5628146, 5628134),link (_5627946, 5627934) ,link (
5627770, 5627758) , link (_5627618 , 5627606 ) , point (5,4)
point (2,5) ,point (1,2) ,root (4) ,root (3) ,found (3, 5628146
), found (4, 5628134) ,found (4, 5627946) ,found (5, 5627934
), found (5, _5627770) ,found (2, _5627758) ,found (2, 5627618
) ,found (1, 5627606) ,[]]

[link (_5628146 , 5628134) ,link (_5627946 , 5627934) , link (
5627770, 5627758) ,link (5627618, 5627606) , point (4,3) ,
point (5,4) ,point (2,5) ,point (1,2) ,root (3) ,found (3,
5628146 , found (4, 5628134) ,found (4, 5627946) ,found (5,
_5627934) ,found (5, 5627770) ,found (2, 5627758) ,found (2,
5627618 , found (1, 5627606) ,[]]

[link (5628146, 5628134) ,link (_5627946 , 5627934) ,link (
5627770, 5627758) ,link (5627618, 5627606) , point (4,3) ,
point (5,4) ,point (2,5) ,point (1,2) ,root (3) ,found (2,
5627606 , found (3, 5628146) ,found (4, 5628134) ,found (4,
_ 5627946 ) ,found (5,_5627934) ,found (5,_5627770) ,found (2,
_5627758) , found (2, 5627618) ,[]]

[link (5628146, 5628134) ,link (_5627946, 5627934) ,link (
5627770, 5627758) ,link (5627618, 5627606) ,point (4,3)
point (5,4) ,point (2,5) ,point (1,2) ,root (3) ,found (5,
_5627618) ,found (2, 5627606) ,found (3, 5628146) ,found (4,
_5628134) ,found (4,_5627946) ,found (5,_5627934) ,found (5,
5627770) , found (2, 5627758) ,[]]

[link (5628146, 5628134),link (_5627946, 5627934) ,link (
5627770, 5627758) ,link (5627618, 5627606) ,point (4,3)
point (5,4) ,point (2,5) ,point (1,2) ,root (3) ,found (5,
_5627758) ,found (5,_5627618) ,found (2,_5627606) ,found (3,
_5628146) ,found (4,_5628134) ,found (4,_5627946) ,found (5,
5627934) , found (5, 5627770) ,[]]

[link (5628146, 5628134),link (_5627946, 5627934) ,link (
5627770, 5627758) ,link (5627618, 5627606) ,point (4,3)
point (5,4) ,point (2,5) ,point (1,2) ,root (3) ,found (4,
_5627770) ,found (5,_5627758) ,found (5,_5627618) ,found (2,
5627606 , found (3, 5628146) ,found (4, 5628134) ,found (4,
5627946 , found (5, 5627934) ,[]]

[link (5628146, 5628134),link (_5627946, 5627934) ,link (
5627770, 5627758) ,link (_ 5627618, 5627606) , point (4,3) ,
point (5,4) ,point (2,5) ,point (1,2) ,root (3) ,found (4,
_5627934) ,found (4, 5627770) ,found (5, 5627758) ,found (5,
5627618, found (2, 5627606) ,found (3, 5628146) ,found (4,
5628134) ,found (4, 5627946) ,[]]

[link (5628146, 5628134) ,link (_5627946, 5627934) ,link (
5627770, _5627758) , link (5627618, 5627606) , point (4,3),
point (5,4) ,point (2,5) ,point (1,2) ,root (3) ,found (3,
5627946 , found (4, 5627934) ,found (4, 5627770) ,found (5,
5627758 ,found (5, 5627618) ,found (2, 5627606) , found (3,
5628146 , found (4, 5628134) ,[]]

[link (_ 5628146, 5628134),link (_5627946, 5627934) ,link (
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5627770, 5627758) ,link (5627618, 5627606) ,point (4,3)
point (5,4) ,point (2,5) ,point (1,2) ,root (3) ,found (3,
_5628134) ,found (3,_5627946) ,found (4,_5627934) ,found (4,
5627770 , found (5, 5627758) ,found (5, 5627618) ,found (2,
5627606) , found (3, 5628146) ,[]]

[link (5628146, 5628134) ,link (_5627946, 5627934) ,link (
5627770, 5627758) , link (5627618, 5627606) , point (4,3),
point (5,4) ,point (2,5) ,point (1,2) ,root (3) ,found (5,
_5627606) ,found (3, 5628134) ,found (3, 5627946) ,found (4,
5627934 , found (4, 5627770) ,found (5, 5627758) ,found (5,
5627618) , found (3, 5628146) ,[]]

[link (5628146, 5628134) ,link (_5627946, 5627934) , link (
5627770, 5627758) ,link (_5627618, 5627606) , point (4,3) ,
point (5,4) ,point (2,5) ,point (1,2) ,root (3) ,found (5,
© 5627606) , found (3, 5628134) ,found (3, 5627946) ,found (4,
5627934 , found (4, 5627770) ,found (5, 5627758) ,found (5,
5627618) , found (3, 5628146) ,[]]

[link (_ 5628146, 5628134),link (_5627946, 5627934) ,link (
5627770, 5627758) , link (_5627618 , 5627606) , point (4,3)
point (5,4) ,point (2,5) ,point (1,2) ,root (3) ,found (4,
5627618 , found (5, 5627606) ,found (3, 5628134) ,found (3,
5627946 , found (4, 5627934) ,found (4, 5627770) ,found (5,
5627758) ,found (3, 5628146) ,[]]

[link (_5628146 , 5628134) ,link (_5627946 , 5627934) , link (
5627770, 5627758) , link (5627618, 5627606) , point (4,3) ,
point (5,4) ,point (2,5) ,point (1,2) ,root (3) ,found (4,
_5627758) ,found (4, 5627618) ,found (5, 5627606) ,found (3,
_5628134) ,found (3, 5627946 ) ,found (4, 5627934) ,found (4,
5627770 , found (3, 5628146) ,[]]

[link (5628146, 5628134) ,link (_5627946 , 5627934) ,link (
5627770, 5627758) ,link (5627618, 5627606) , point (4,3) ,
point (5,4) ,point (2,5) ,point (1,2) ,root (3) ,found (4,
_5627758) ,found (4, 5627618) ,found (5, 5627606) ,found (3,
_5628134) ,found (3,_5627946) ,found (4,_5627934) ,found (4,
_5627770) , found (3, 5628146) ,[]]

[link (5628146, 5628134) ,link (_5627946, 5627934) ,link (
5627770, 5627758) ,link (5627618, 5627606) ,point (4,3)
point (5,4) ,point (2,5) ,point (1,2) ,root (3) ,found (3,
_5627770) ,found (4, 5627758) ,found (4, 5627618) ,found (5,
_5627606) ,found (3,_5628134) ,found (3,_5627946) ,found (4,
5627934 , found (3, 5628146) ,[]]

[link (5628146, 5628134) ,link (_5627946, 5627934) ,link (
5627770, 5627758) ,link (5627618, 5627606) ,point (4,3)
point (5,4) ,point (2,5) ,point (1,2) ,root (3) ,found(3,
_5627934) ,found (3,_5627770) ,found (4,_5627758) ,found (4,
_5627618) ,found (5,_5627606) ,found (3,_5628134) ,found (3,
5627946) , found (3, 5628146) ,[]]

[link (5628146, 5628134),link (_5627946, 5627934) ,link (
5627770, 5627758) ,link (5627618, 5627606) ,point (4,3)
point (5,4) ,point (2,5) ,point (1,2) ,root (3) ,found (3,
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_5627934) ,found (3, 5627770) ,found (4, 5627758) ,found (4,
_5627618) ,found (5,_5627606) ,found (3,_5628134) ,found (3,
5627946 ) , found (3, 5628146) ,[]]

[link (5627946, 5627934),link (_5627770, 5627758) , link (

_ 5627618, 5627606) ,point (4,3) ,point (5,4) ,point (2,5)
point (1,2) ,root (3) ,found (3, _5627934) ,found (3, 5627770)
,found (4, 5627758) ,found (4, 5627618) ,found (5, 5627606)
,found (3,_5627946) ,[]]

[link (5627946, 5627934),link (5627770, 5627758),link (

_ 5627618, _5627606) ,point (4,3) ,point (5,4) ,point (2,5),
point (1,2) ,root (3) ,found (4, 5627606) ,found (3, 5627934)
,found (3, _5627770) ,found (4, 5627758) ,found (4, 5627618)
,found (3,_5627946) ,[]]

[link (5627946 , 5627934) ,link (_5627770, 5627758) , link (
5627618, 5627606) ,point (4,3) , point (5,4) , point (2,5) ,
point (1,2) ,root (3) ,found (4, _5627606) ,found (3, 5627934)
,found (3, 5627770) ,found (4, 5627758) ,found (4, 5627618)
,found (3,_5627946) ,[]]

[link (5627946, 5627934) ,link (_5627770, 5627758) , link (
5627618, 5627606) ,point (4,3) , point (5,4) , point (2,5) ,
point (1,2) ,root (3) ,found (3, _5627618) ,found (4, 5627606)
,found (3, _5627934) ,found (3, 5627770) ,found (4, _5627758)
,found (3,_5627946) ,[]]

[link (5627946, 5627934) ,link (_5627770, 5627758) , link (

_ 5627618, _5627606) ,point (4,3) ,point (5,4) ,point (2,5),
point (1,2) ,root (3) ,found (3, _5627758) ,found (3,_5627618)
,found (4, 5627606) ,found (3, 5627934) ,found (3, 5627770)
,found (3,_5627946) ,[]]

[link (5627946, 5627934) ,link (_5627770, 5627758) ,link (
5627618, 5627606) , point (4,3) , point (5,4) , point (2,5) ,
point (1,2) ,root (3) ,found (3, 5627758) ,found (3, 5627618)
,found (4, 5627606) ,found (3, 5627934) ,found (3, 5627770)
,found (3, 5627946) ,[]]

[link (5627770, 5627758) ,link (_5627618, 5627606) ,point
(4,3),point (5,4) ,point (2,5) ,point (1,2) ,root (3),found
(3,_5627758) ,found (3, 5627618) ,found (4, 5627606) ,found
(3, 5627770) ,[]]

[link (5627770, 5627758) ,link (_5627618, 5627606) ,point
(4,3),point (5,4) ,point (2,5) ,point (1,2) ,root(3),found
(3,_5627606) ,found (3,_5627758) ,found (3,_5627618) ,found
(3,.5627770) ,[]]

[link (5627770, 5627758) ,link (5627618, 5627606) ,point
(4,3),point (5,4) ,point (2,5) ,point (1,2) ,root (3),found
(3, 5627606) ,found (3, 5627758) ,found (3, 5627618) ,found
(3, 5627770) ,[]]

[link (_5627618,_5627606) ,point (4,3) ,point (5,4) ,point (2,5)
,point (1,2) ,root (3) ,found (3, 5627606) ,found (3, 5627618

) (1]
[point (4,3) ,point (5,4) ,point (2,5) ,point (1,2) ,root (3) ,[]]

y —

pJ—

y—
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seq-uf2-id204, processors=5
25

" "Applicable ———
Applied ——
Store Size

20 +

15 +

10 +

0

01234567 8 91011121314151617181920212223242526272829303132

Store = Query = [union(2,5) ,union(4,2) ,union(4,4),union
(1,4) ,union(1,1) ,root(5),root(4),root(3),root(2),root
(1), 1]]

[union (2,5) ,union (4,2) ,union(4,4) ,union(1,4) ,union(1,1),
root (5) ,root (4) ,root (3) ,root(2),root (1) ,[]]

[union (4,2) ,union (4,4) ,union(1,4) ,union(1,1),find (5
5637076) , find (2, 5637088) , link (5637088, 5637076),
root (5) ,root (4) ,root(3) ,root(2) ,root (1) ,[]]

[union (4,4) ,union(1,4) ,union(1,1),find (2,_5637240) ,find
(4, 5637252),find (5, 5637076),find (2, 5637088),link (
5637252, 5637240) ,link (5637088, 5637076) ,root (5),
root (4) ,roo0t (3) ,root(2) ,root (1) ,[]]

[union (1,4) ,union(1,1) ,find (4,_5637428) ,find (4,_5637440) ,
find (2, 5637240) ,find (4, 5637252) ,find (5, 5637076) ,
find (2, 5637088),link (5637440, 5637428),link (5637252
,_5637240) , link (5637088, 5637076) ,root (5) ,root (4)
root (3) ,root (2) ,root (1) ,[]]

[union (1,1),find (4,_5637640) ,find (1,_5637652), f1nd(4
5637428) , find (4, 5637440) , find (2, 5637240) , find (4
5637252) , find (5, 5637076) , find (2, 5637088) , link (
_ 5637652, _5637640) ,link (_5637440,_5637428) ,link (
5637252, 5637240), link (5637088, 5637076) ,root (5)
root (4) ,roo0t (3) ,root(2) ,root (1) ,[]]

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

( )

( )

( )

)

line too long
line too long
line too long
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(line too long)
(line too long)
(line too long)
(line too long)
(line too long)

[link (5637888, 5637876),link (5637652, 5637640), link (
5637252, 5637240) ,link (_5637088, 5637076) , point (2,4) ,
point (5,2) ,root (4) ,ro0t (3) ,root (1) ,found(1,_5637888),
found (1, 5637876) ,found (1,_5637652) ,found (4, 5637640) ,
found (4, 5637252) ,found (2, 5637240) , found (2, 5637088) |,
found (5, 5637076) ,[]]

[link (5637888, 5637876) ,link (_5637652, 5637640),link (

_ 5637252, _5637240) ,link (_5637088,_5637076) ,point (4,1),
point (2,4) ,point (5,2) ,root (3) ,root (1) ,found(1,_ 5637888
), found (1, 5637876) ,found (1, 5637652) ,found (4, 5637640
) ,found (4, _5637252) ,found (2,_5637240) ,found (2, 5637088
) found (5, 5637076) ,[]]

[link (5637652, 5637640) ,link (_5637252, 5637240) ,link (
5637088, 5637076) ,point (4,1) , point (2,4) , point (5,2) ,
root (3) ,root (1) ,found (1, 5637652) ,found (4, 5637640) ,
found (4, 5637252) ,found (2, 5637240) ,found (2, 5637088)
found (5, 5637076) ,[]]

[link (5637652, 5637640) ,link (_5637252, 5637240) ,link (
5637088, 5637076) , point (4,1) , point (2,4) , point (5,2) ,
root (3) ,root (1) ,found(2,_5637076) ,found (1, _5637652),
found (4, 5637640) ,found (4, 5637252) ,found (2, 5637240) ,
found (2, 5637088) ,[]]

[link (5637652, 5637640) ,link (_5637252, 5637240),link (

_ 5637088, _5637076) ,point (4,1) ,point (2,4) ,point (5,2),
root (3) ,root (1) ,found(4,_5637088) ,found(2,_5637076),
found (1, 5637652) ,found (4, 5637640) ,found (4, 5637252),
found (2, 5637240) ,[]]

[link (5637652, 5637640),link (5637252, 5637240),link (

_ 5637088 ,_5637076) ,point (4,1) ,point (2,4) ,point (5,2),
root (3) ,root (1) ,found(4,_5637240) ,found (4,_5637088),
found (2, 5637076) ,found (1, 5637652) ,found (4, 5637640),
found (4, 5637252) ,[]]

[link (5637652, 5637640) ,link (_5637252, 5637240),link (

_ 5637088, 5637076) ,point (4,1) ,point(2,4) ,point (5,2),
root (3) ,root (1) ,found(1,_5637252) ,found (4, _5637240),
found (4,_5637088) ,found (2,_5637076) ,found (1,_5637652) ,
found (4, 5637640) ,[]]

[link (5637652, 5637640),link (5637252, 5637240),link (

_ 5637088, _5637076) ,point (4,1) ,point (2,4) ,point (5,2),
root (3) ,root (1) ,found(1,_5637640) ,found (1, _5637252),
found (4,_5637240) ,found (4,_5637088) ,found (2,_5637076) ,
found (1, 5637652) ,[]]

[link (5637652, 5637640) ,link (_5637252, 5637240),link (

_ 5637088, 5637076) ,point (4,1),point(2,4),point(5,2),
root (3) ,root (1) ,found (4,_5637076) ,found (1,_5637640),
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found (1, 5637252) ,found (4, 5637240) ,found (4, 5637088),
found (1,_5637652) ,[]]

[link (5637652, 5637640) ,link (_5637252, 5637240) ,link (
5637088, 5637076) ,point (4,1),point (2,4) ,point (5,2) ,
root (3) ,root (1) ,found (4, _5637076) ,found (1, 5637640),
found (1, _5637252) ,found (4,_5637240) ,found (4, _5637088) ,
found (1, 5637652) ,[]]

[link (5637652, 5637640) ,link (_5637252, 5637240) ,link (

_ 5637088, 5637076) ,point (4,1) ,point (2,4) ,point (5,2),
root (3) ,root (1) ,found(1,_5637088) ,found(4,_5637076),
found (1, 5637640) ,found (1, 5637252) ,found (4, 5637240)
found (1, 5637652) ,[]]

[link (5637652, 5637640),link (_5637252, 5637240),link (
5637088, _5637076) ,point (4,1) , point (2,4) , point (5,2) ,
root (3) ,root (1) ,found (1, 5637240) ,found (1, 5637088),
found (4, 5637076) ,found (1, 5637640) ,found (1, 5637252) ,
found (1, 5637652) ,[]]

[link (5637652, 5637640),link (_5637252, 5637240) ,link (
5637088, 5637076) ,point (4,1) , point (2,4) , point (5,2) ,
root (3) ,root (1) ,found (1, 5637240) ,found (1, 5637088) ,
found (4, 5637076) ,found (1, 5637640) ,found (1, 5637252) ,
found (1,_5637652) ,[]]

[link (5637252, 5637240) ,link (_5637088, 5637076) , point
(4,1),point (2,4) ,point (5,2) ,root (3) ,root (1) ,found (1,
_5637240) ,found (1, 5637088) ,found (4, 5637076) ,found (1,
5637252) ,[]]

[link (5637252, 5637240),link (_5637088, 5637076) ,point
(4,1),point (2,4) ,point (5,2) ,root (3) ,root (1) ,found(1,
_5637076) ,found (1,_5637240) ,found (1,_5637088) ,found (1,
_5637252) ,[]]

[link (5637252, 5637240),link (_5637088, 5637076) , point
(4,1),point (2,4) ,point (5,2) ,root (3) ,root (1) ,found(1,

_ 5637076) ,found (1, 5637240) ,found (1, 5637088) , found (1,
5637252) ,[]]

[link (_5637088,_5637076) ,point (4,1) ,point (2,4) ,point (5,2)

,root (3) ,root (1) ,found (1,_5637076) ,found (1,_5637088)

1]
[point (4,1) ,point (2,4),point (5,2) ,root(3) ,root (1) ,[]]
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seq-blk1-id205, processors=5
30

Applicable —+—
Applied ——

Store Size
25 +

20 +

15 +

10 ¢

Store = Query = [grab(5,105) ,grab(4,104) ,grab(3,103),grab
(2,102) ,grab(1,101) ,empty(5) ,empty (4) ,empty(3) ,empty
(2) ,empty (1) ,clear (105) ,clear (104),clear (103) ,clear
(102) ,clear (101) ,on(105,5) ,on(104,4) ,on(103,3) ,on
(102,2) ,on(101,1) ,put(2,5) ,put(1,2),put(3,1),put(3,3),
put (4,3) ,[]]

(line too long)
(line too long)
(line too long)

. (line too long)

[grab(1,101) ,empty(1),clear(2),clear(3),clear(4),clear(5)
,clear (101) ,on(101,1) ,put(2,5) ,put(1,2) ,put(3,1),put
(3,3) ,put(4,3) ,hold (2,102) ,hold (3,103) ,hold (4,104),
hold (5,105) ,[]]

[clear (1) ,clear (2),clear(3),clear(4),clear(5),put(2,5),
put(1,2),put(3,1),put(3,3),put(4,3),hold(1,101) ,hold
(2,102) ,hold (3,103) ,hold (4,104) ,hold (5,105) ,[]]

[empty (4) ,clear (104) ,clear (1) ,clear(2),clear(4),clear (5),
on(104,3) ,put(2,5),put(1,2),put(3,1),put(3,3),hold
(1,101) ,hold (2,102) ,hold (3,103) ,hold (5,105) ,[]]

[empty (4) ,clear (104) ,clear (1),clear(2),clear(4),clear(5),
on(104,3) ,put(2,5),put(1,2),put(3,1),put(3,3),hold
(1,101) ,hold (2,102) ,hold(3,103) ,hold (5,105) ,[]]

[empty (2) ,empty (4) ,clear (102),clear (104),clear (1) ,clear
(2),clear(4),on(102,5) ,0on(104,3) ,put(1,2),put(3,1),put
(3,3) ,hold (1,101) ,hold (3,103) ,hold (5,105) ,[]]

[empty (3) ,empty (2) ,empty(4) ,clear (103),clear (102),clear
(104) ,clear (2),clear(4),on(103,1),0on(102,5) ,0on(104,3),
put (1,2),put(3,3),hold(1,101) ,hold(5,105) ,[]]

[empty (1) ,empty (3) ,empty(2) ,empty(4),clear (101),clear
(103),clear (102) ,clear (104) ,clear (4) ,on(101,2) ,on
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(103,1) ,0n(102,5) ,on(104,3) ,put(3,3),hold (5,105) ,[]]
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seq-blk2-id206, processors=5

25 T

Applicable ——
Applied ——

Store Size

20 +

15 +

10 +

5 b

0 L L L

0 1 2 3 4 5

Store = Query = [grab(5,5),grab(4,4),grab(3,3),grab(2,2),
grab(1,1) ,empty(5) ,empty (4) ,empty (3) ,empty(2) ,empty (1)
,clear (5) ,clear (3),clear (1) ,on(5,6) ,0on(3,4),0n(1,2),
put (2,4) ,put(3,2) ,put(5,3),put(3,5),put(4,3) ,[]]

(line too long)
(line too long)

[grab (4,4) ,grab(2,2) ,grab(1,1) ,empty(4) ,empty(2) ,empty (1)
,clear (4) ,clear (6),clear (1) ,on(1,2),put(2,4),put(3,2),
put (5,3) ,put(3,5) ,put(4,3),hold(3,3) ,hold(5,5) ,[]]

[grab(4,4) ,grab(2,2) ;empty(4) ,empty(2),clear(2),clear (4),
clear (6) ,put(2,4) ,put(3,2),put(5,3),put(3,5),put(4,3),
hold (1,1) ,hold(3,3) ,hold (5,5) ,[]]

[grab (4,4) ,grab(2,2) ;empty(4) ,empty(2),clear (2),clear (4),
clear (6) ,put(2,4) ,put(3,2),put(5,3),put(3,5) ,put(4,3),
hold (1,1) ,hold (3,3) ,hold (5,5) ,[]]

[grab(4,4) ,grab(2,2) ;empty(3) ,empty(4) ,empty(2),clear (3),
clear (4) ,clear (6) ,on(3,2),put(2,4) ,put(5,3) ,put(3,5),
put (4,3) ,hold (1,1) ,hold (5,5) ,[]]

[grab (4,4) ,grab(2,2) ;empty(5) ,empty(3) ,empty(4) ,empty(2) ,
clear (5) ,clear (4) ,clear (6) ,on(5,3),0on(3,2) ,put(2,4),
put (3,5) ,put(4,3) ,hold (1,1) ,[]]
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seq-arc1-id207, processors=5

80 e e

Applicable ——
Applied ——

50 | tore Size

40 +

30 +

20 +

10 +

0

0123456789 01234 5678202222387 236!

Store = Query = [arc(1,4,13) ,arc(1,4,10),arc(1,3,7),arc
(3,5,9),arc(2,5,11) ,arc(2,5,14) ,arc(1,5,17) ,arc
(1,5,21) ,arc(3,5,7) ,arc(3,4,5),arc(1,5,21) ,arc(4,5,5),
arc(3,4,4) ,arc(2,3,3),arc(1,2,2) ,[]]

[arc(1,4,13) ,arc(1,4,10),arc(1,3,7),arc(3,5,9),arc
(2,5,11) ,arc(2,5,14) ;arc(1,5,17) ,arc(1,5,21) ,arc
(3,5,7),arc(3,4,5),arc(1,5,21) ,arc(4,5,5),arc(3,4,4),
arc(2,3,3),arc(1,2,2) ,[]]

[arc(1,4,13),arc(1,4,10),arc(1,3,7),arc(3,5,9) ,arc
(2,5,11) ;arc(2,5,14) ,arc(1,5,17) ,arc(1,5,21) ,arc
(3,5,7),arc(3,4,5),arc(1,5,21) ,arc(4,5,5),arc(3,4,4),
arc(2,3,3),arc(1,2,2),path(1,4,13) ,[]]

[arc(1,4,13),arc(1,4,10),arc(1,3,7),arc(3,5,9) ,arc
(2,5,11) ,arc(2,5,14) ,arc(1,5,17) ,arc(1,5,21) ,arc
(3,5,7),arc(3,4,5) ,arc(1,5,21) ,arc(4,5,5),arc(3,4,4),
arc(2,3,3),arc(1,2,2),path(1,4,10),path(1,4,13) ,[]]

[arc(1,4,13),arc(1,4,10),arc(1,3,7),arc(3,5,9),arc
(2,5,11) ,arc(2,5,14) ,arc(1,5,17) ,arc(1,5,21) ,arc
(3,5,7),arc(3,4,5) ,arc(1,5,21) ,arc(4,5,5) ,arc(3,4,4),
arc(2,3,3),arc(1,2,2),path(1,3,7),path(1,4,10) ,path
(1,4,13) ,[]]
(line too long

(line too long

(line too long

(line too long

(line too long

(line too long

(line too long

(line too long

(line too long

(line too long
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too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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too long
too long
too long
too long
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too long
too long
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too long
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too long
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too long
too long
too long
too long
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too long
too long
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too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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too long
too long
too long
too long
too long
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line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
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seq-arc2-id208, processors=5

a5
40 |
35 |
30
25 |
20 |
15 4
10 |

5 L

0

01234567890123436782022323872903233363889425458489653355658601

Store = Query = [arc(1,4,13) ,arc(4,5,6),arc(3,5,7) ,arc
(2,3,3),arc(5,9,25) ,arc(4,9,34) ,arc(3,9,45) ,arc
(2,9,58),arc(1,9,73) ,arc(0,5,25) ,arc(0,4,16) ,arc
(0,3,9),arc(0,2,4) ,arc(0,1,1) ,[]]

[arc(1,4,13) ,arc(4,5,6),arc(3,5,7),arc(2,3,3),arc(5,9,25)
,arc(4,9,34) ;arc(3,9,45) ,arc(2,9,58) ,arc(1,9,73) ,arc
(0,5,25) ,arc(0,4,16) ,arc(0,3,9) ,arc(0,2,4),arc(0,1,1)
(]

[arc(1,4,13),arc(4,5,6),arc(3,5,7),arc(2,3,3),arc(5,9,25)
,arc(4,9,34) ;arc(3,9,45) ;arc(2,9,58) ,arc(1,9,73) ,arc
(0,5,25) ,arc(0,4,16) ,arc(0,3,9) ,arc(0,2,4) ,arc(0,1,1),
path(1,4,13) ,[]]

[arc(1,4,13),arc(4,5,6),arc(3,5,7),arc(2,3,3),arc(5,9,25)
,arc(4,9,34) ,arc(3,9,45) ,arc(2,9,58) ,arc(1,9,73) ,arc
(0,5,25) ;arc(0,4,16) ,arc(0,3,9) ,arc(0,2,4) ,arc(0,1,1),
path(4,5,6) ,path(1,4,13) ,[]]

[arc(1,4,13) ,arc(4,5,6),arc(3,5,7),arc(2,3,3),arc(5,9,25)
,arc (4,9,34) ,arc(3,9,45) ,arc(2,9,58) ,arc(1,9,73) ,arc
(0,5,25) ;arc(0,4,16) ,arc(0,3,9),arc(0,2,4) ,arc(0,1,1),
path (3,5,7) ,path(4,5,6) ,path(1,4,13) ,[]]

[arc(1,4,13) ,arc(4,5,6),arc(3,5,7),arc(2,3,3),arc(5,9,25)
,arc(4,9,34) ,arc(3,9,45) ,arc(2,9,58), arc(1,9,73),arc
(0,5,25) ,arc(0,4,16) ,arc(0,3,9) ,arc(0,2,4),arc(0,1,1),
path(2,3,3) ,path(3,5,7) ,path(4,5,6) ,path(1,4,13) ,[]]
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
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too long
too long
too long
too long
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too long)
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seq-map-id209, processors=5

18 ——————
Applicable ——

16 L Applied —— |
Store Size

001 2 3 45 6 7 8 9 10 1112 13 14 1516 17 18 19 20

Store = Query = [mapreduce(cw,cw) ,data(6),data(4) ,data(1)
,data (2) ,data(9) ,data(8) ,data(3),data(5),data(3),data
(7) ,data(10) ,data(2) ,data(4) ,data (1) ,data(5) ,[]]

[mapreduce (cw,cw) ,data(6) ,data(4) ,data (1) ,data(2),data(9)
,data (8) ,data(3) ,data(5) ,data(3),data(7),data(10),data
(2),data(4) ,data (1) ,data(5) ,[]]

[mapreduce (cw,cw) ,data (4) ,data (1) ,data(2) ,data(9),data(8)
,data (3) ,data(5),data(3),data(7),data(10),data(2),data
(4) ,data (1) ,data(5) ,work(cw,6,1) ,[]]

[mapreduce (cw,cw) ,data (1) ,data(2) ,data(9) ,data(8) ,data(3)
,data (5) ,data(3) ,data(7),data(10),data(2),data(4),data
(1) ,data(5) ,work(cw,4,1) ,work(cw,6,1) ,[]]

[mapreduce (cw,cw) ,data(2) ,data(9) ,data(8) ,data(3) ,data(5)
,data (3) ,data(7),data(10) ,data(2),data(4),data(1l),data
(5) ,work(cw,1,1) ,work(cw,4,1) ,work(cw,6,1) ,[]]

[mapreduce (cw,cw) ,data(9) ,data(8) ,data(3) ,data(5) ,data(3)
,data (7) ,data(10) ,data(2) ,data(4),data(1l),data(5),work
(ew,2,1) ,work(cw,1,1) ,work(cw,4,1) ,work(ew,6,1) ,[]]

[mapreduce (cw,cw) ,data(8) ,data(3) ,data(5) ,data(3) ,data(7)
,data (10) ,data(2) ,data(4) ,data (1) ,data(5) ,work(cw,9,1)
,work (cw,2,1) ,work(cw,1,1) ,work(cw,4,1) ,work(cw,6,1)
(1]

[mapreduce (cw,cw) ,data (3) ,data (5) ,data(3) ,data(7),data
(10) ,data(2) ,data(4) ,data(1) ,data(5) ,work(cw,8,1) ,work
(ew,9,1) ,work(cw,2,1) ,work(cw,1,1) ,work(cw,4,1) ,work(
ew,6,1) 1]

[mapreduce (cw,cw) ,data(5) ,data(3) ,data(7),data(10) ,data
(2),data(4) ,data(1l) ,data(5) ,work(cw,3,1) ,work(cw,8,1),
work (ew,9,1) ,work(cw,2,1) ,work(cw,1,1) ,work(cw,4,1),
work (ew,6,1) ,[]]

[mapreduce (cw,cw) ,data(3) ,data(7) ,data(10) ,data(2) ,data
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(4) ,data (1) ,data(5) ,work(cw,5,1) ,work(cw,3,1) ,work(cw
,8,1) ,work(ew,9,1) ,work(cw,2,1) ,work(cw,1,1) ,work(cw
,4,1) ;work (ew,6,1) ,[]]

[mapreduce (cw,cw) ,data(7) ,data(10) ,data(2) ,data(4) ,data
(1) ,data(5) ,work(cw,3,1) ,work(cw,5,1) ,work(cw,3,1) ,
work (cw,8,1) ,work(cw,9,1) ,work(cw,2,1) ,work(cw,1,1),
work (cw,4,1) ,work(cw,6,1) ,[]]

[mapreduce (cw,cw) ,data(10) ,data(2) ,data(4) ,data (1) ,data
(5) ,work(cw,7,1) ,work(cw,3,1) ,work(cw,5,1) ,work (cw
,3,1) ,work(cw,8,1) ;work(cw,9,1) ,work(cw,2,1) ,work (cw
,1,1) ;work(ew,4,1) ,work(cw,6,1) ,[]]

[mapreduce (cw,cw) ,data (2) ,data(4) ,data (1) ,data(5) ,work(cw
,10,1) ;work (ew,7,1) ,work(cw,3,1) ,work(cw,5,1) ,work (cw
,3,1) ,work(cw,8,1) ,work(cw,9,1) ,work(cw,2,1) ,work (cw
,1,1) ;work(cw,4,1) ,work(cw,6,1) ,[]]

[mapreduce (cw,cw) ,data(4) ,data (1) ,data(5) ,work(cw,2,1),
work (cw,10,1) ,work(cw,7,1) ,work(cw,3,1) ,work(cw,5,1),
work (ew,3,1) ,work (cw,8,1) ,work(cw,9,1) ,work(cw,2,1),
work (ew,1,1) ,work(cw,4,1) ,work(cw,6,1) ,[]]

[mapreduce (cw,cw) ,data (1) ,data(5) ,work(cw,4,1) ,work (cw
,2,1) ;work(cw,10,1) ,work (cw,7,1) ,work(cw,3,1) ,work(cw
,5,1) ,work(cw,3,1) ,work(cw,8,1) ,work(cw,9,1) ,work (cw
,2,1) ,work(ew,1,1) ,work(cew,4,1) ,work(cw,6,1) ,[]]

[mapreduce (cw,cw) ,data(5) ,work(cw,1,1) ,work(cw,4,1) ,work(
cw,2,1) ,work (cw,10,1) ,work(cw,7,1) ,work(cw,3,1) ,work(
cw,5,1) ,work(cw,3,1) ,work(cw,8,1) ,work(cw,9,1) ,work(cw
,2,1) ,work(ew,1,1) ,work(cw,4,1) ,work(cw,6,1) ,[]]

[mapreduce (cw,cw) ,work (cw,5,1) ,work (cw,1,1) ,work(cw,4,1),
work (ew,2,1) ,work(cw,10,1) ,work(cw,7,1) ,work(cw,3,1),
work (ew,5,1) ,work(cw,3,1) ,work(cw,8,1) ,work(cw,9,1),
work (cw,2,1) ,work(cw,1,1) ,work (cw,4,1) ,work(cw,6,1)
(1]

[mapreduce (cw,cw) ,work (cw,3,2) ,work (cw,5,1) ,work(cw,1,1)
work (ew,4 ,1) ,work(cw,2,1) ,work(cw,10,1) ,work(ew,7,1),
work (ew,5,1) ,work (cw,8,1) ,work(cw,9,1) ,work(cw,2,1),
work (ew,1,1) ,work(cw,4,1) ,work(cw,6,1) ,[]]

[mapreduce (cw,cw) ,work (cw,3,2) ,work(cw,5,1) ,work(cw,1,1),
work (cw,4,1) ,work(cw,2,1) ,work(cw,10,1) ,work(cw,7,1),
work (cw,5,1) ,work(cw,8,1) ,work(cw,9,1) ,work(cw,2,1),
work (ew,1,1) ,work(cw,4,1) ,work(cw,6,1) ,[]]

[mapreduce (cw,cw) ,work (cw,2,2) ,work(cw,3,2) ,work(cw,5,1),
work (cw,1,1) ,work(cw,4,1) ,work(cw,10,1) ,work(cw,7,1),
work (cw,5,1) ,work(cw,8,1) ,work(cw,9,1) ,work(cw,1,1),
work (cw,4,1) ,work(cw,6,1) ,[]]

[mapreduce (cw,cw) ,work (cw,2,2) ,work(cw,3,2) ,work(cw,5,1),
work (ew,1,1) ,work(cw,4,1) ,work(cw,10,1) ,work(cw,7,1),
work (¢w,5,1) ,work(cw,8,1) ,work(cw,9,1) ,work(cw,1,1),
work (cw,4,1) ,work (cw,6,1) ,[]]

[mapreduce (cw,cw) ,work (cw,4,2) ,work (cw,2,2) ,work(cw,3,2) ,
work (ew,5,1) ,work(cw,1,1) ,work(cw,10,1) ,work(ew,7,1),

~—_—
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work (cw,5,1) ,work(cw,8,1) ,work(cw,9,1) ,work(cw,1,1),
work (ew,6,1) ,[]]

[mapreduce (cw,cw) ,work (cw,4,2) ,work(cw,2,2) ,work(cw,3,2),
work (¢w,5,1) ,work(cw,1,1) ,work(cw,10,1) ,work(cw,7,1) ,
work (cw,5,1) ,work(cw,8,1) ,work(cw,9,1) ,work(cw,1,1),
work (cw,6,1) ,[]]

[mapreduce (cw,cw) ,work (cw,1,2) ,work(cw,4,2) ,work(cw,2,2),
work (ew,3,2) ,work (cw,5,1) ,work(cw,10,1) ,work(cw,7,1),
work (¢w,5,1) ,work (cw,8,1) ,work (cw,9 ,1) ,work (cw,6,1)
(1]

[mapreduce (cw,cw) ,work (cw,1,2) ,work(cw,4,2) ,work(cw,2,2) ,
work (cw,3,2) ,work(cw,5,1) ,work(cw,10,1) ,work(cw,7,1),
work (ew,5,1) ,work (cw,8,1) ,work(cw,9,1) ,work(cw,6,1)
(1]

[mapreduce (cw,cw) ,work (cw,5,2) ,work(cw,1,2) ,work(cw,4,2) ,
work (c¢w,2,2) ,work(cw,3,2) ,work(cw,10,1) ,work(cw,7,1),
work (cw,8,1) ,work(cw,9,1) ,work(cw,6,1) ,[]]

[mapreduce (cw,cw) ,work (cw,5,2) ,work(cw,1,2) ,work(cw,4,2),
work (ew,2,2) ,work (cw,3,2) ,work(cw,10,1) ,work(cw,7,1),
work (cw,8,1) ,work (cw,9,1) ,work(cw,6,1) ,[]]
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seq-sat-id210, processors=5
400

Applicable ——
Applied ——
330 - Store Size 1

300 -
250 -

200 -

150 +
100 +

50 -

0 e

Store = Query = [f([1,2,3,4,5],[]) ,eq(34,0r(3,4)),eq(23
or(2,3)),eq(12,0r(1,2)),eq(51,and(5,1)) ,eq (45, 0r(4 5
eq(5,v(5)),eq(4,v(4)),eq(3,v(3)),eq(2, V(2)) q(1,v(

,5],1]) ;eq(34,0r(3,4)),eq(23,0r(2,3)),eq(12,o0r
(51,a0d(5,1)) seq (15,07 (1,5)) .eq (5,(5)) ea (1
3,v(3)) eq(2,v(2)) ea(l,v(1)) ,[]]
,[false (1)]),f([2,3,4,5],[true(1l)]) ,eq(34,o0r
(23,0r(2,3)),eq(12,or(1,2)),eq(51,and(5,1)),
:9)) ea(8.3(9)) caltv(4))ea (3.v(3)) vea (2.9
alse (2),false(1)]),f([3,4,5],[true(2),false
],[true(1)]) ,eq(34,0r(3,4)),eq(23,o0r
r(1,2)),eq(51,and(5,1)),eq(45,0r(4,5)),
1,v(4)) eq(3,v(3)) eq(2.v(2)) ea(1,v(1))

].[false (2),true(1)]),f([3,4
,4,5] ,[false(2),false(1)]),

) ,eq(34,0r(3,4)),eq(23, or(
nd(5 1)) ,e (45,0r( ,5)) ,eq
) cea(2,3(2)) eq(1,v(1)) .|
lse (3 ) false( ), false(i)])

3

)
1)

)3,
)

,0],[true(2) ,true (1)
([3 4.,5] ,[true(2),
2.3)),eq (12,01 (1,2)
(3.3 ) eq(4,v(4))
, £ 5] ,[true(3),

true( )]),f

([4

2),

[true (2),false
(1

)

false (2 (1
([3,4,5],[true(2
(1)]) ,e (34 or (3,4 3
(51, and( 1)) ,eq (45, or(4 5)), eq(5
(3,v(3)), GQ( v(2)),eq(l,v(1)) ,[]]
[f([4, 5] [false (3), a e(2 ) false (1 )]) ([4,5],[true(3),
(
J

,false (1)]) ,f([3,4,5],[fal
) true (1)) ([
)),eq(23, or(

~—

4,
) 2 or(l 2)),e

(
5],
5)),eq(4,v(4)), eq

) q
v(5)

(

f
true(2),false( )]) ,f([4,5], [false(3) false( ), false (1)
1),f([4,5],[true 3) false( ), false(1)]),f([3,4,5],]
AR (2) ,true(1)]) ,eq(34,

false (2), true( f([3,4,5],[true
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or(3,4)),eq(23,0r(2,3)),eq(12,0r(1,2)),eq(51,and(5,1))
,eq(45,0r(4,5)),eq(5,v(5)),eq(4,v(4)),eq(3,v(3)),eq(2,
v(2)),eqa(l,v(1)) ,[]]

[f([4,5],[false(3),false(2),true(l)]),f([4,5],[true(3),

false (2) ,true(1)]),f([4,5],[false(3) ,true(2),false (1)
]),f([4,5},[true(3),true(2) false (1)]) ,f([4,5],[false
(3),false(2),false(1)]), f([4 5] ,[true(3),false(2),
false (1)]),f([3,4,5], [true(?) true(1)]) ,eq(34,0r(3,4))
eq(23,or(2 3)),eq(12,0r(1,2)),eq(51,and(5,1)),eq(45,
b1 (4.5)) 0a(5.v(5)) ca(4,v(4)) eq(3.v(3)) eq(2.v(2)).
eq(1,v(1)) ,[]]

[f([4,5],[false(3),true(2),true(l)]),f([4,5],[true(3),
true(2) ,true(1)]),f([4,5],[false(3), false(2) true(1)])
I ([4,5],[true(3),false(2),true(1)]),f([4,5],[false(3)
ytrue (2) ,false (1)]) ,f([4,5],[true(3), true( ), false (1)
1),f([4,5],[false(3),false(2),false(1)]),f([4,5],[true
(3),false(2),false(1)]),eq(34,or(3,4)),eq(23,0r(2,3)),
eq(12,0r(1,2)),eq(51,and(5,1)),eq(45,0r(4,5)) ,eq(5,v
(5)) ea(4,v(4)) ,eq(3.v(3)) 1eq (2,v(2)) seq(1,v(1)) ,[]]
. (line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
... (line too long)
. (line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
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