par-min-id1, processors=unbounded

450
T Applicable ——

400 Sto?g%l;i;g T
350 |
300 |
250 |
200 |
150 |

100 +

50 ¢

Store = Query = [min(12) ,min(19) ,min(24) ,min(14) ,min(4),
nﬂn( 0) ,min(6) ,min ( 6) ,min(29) ,min(22) ,min(1) ,min(18)
min (27) ,min(10) ,min(7) ,min(11) ,min(13) ,min(25) ,min(9)
nﬁn(l?) ,min (20) nnn(?l),nnn( ) ,min(15) ;min(16) ,min (23
,min (28) ,min(5) ,min(8) ,min(3) ,[]]

)
(line too long)

(min (1) ,[]]



par-sum-id2, processors=unbounded

Applicable —+—
Applied —— |
Store Size

Store = Query = [sum(12) ,sum(29) ,sum(7) ,sum(18) ,sum(8)

sum (27) ;sum(9) ,sum(22) ,sum(5) ,sum(25) ,sum(19) ;sum(6) ,
sum(17) ,sum(20) ,sum(3) ,sum(30) ,sum(1) ,sum(16) ,sum(28),
sum(10) ;sum(23) ;sum(11) ,sum(26) ,sum(2) ,sum(4) ,sum(15) ,
sum(24) ;sum(13) ;sum(14) ,sum(21) ,[]]

. (line too long)

[sum(35) ,sum(37) ,sum(19) ,sum(28) ,sum(34) ,sum(38) ,sum(17),
sum (33) ,sum(37) ,sum(25) ,sum(30) ,sum(31) ,sum(35) ,sum
(25) ;sum (41) , []]

[sum (66) ,sum (60) ,sum (66) ,sum(67) ;sum(70) ,sum(55) ,sum(62) ,
sum (19) ,[]]

[sum (81) ,sum(125) ,sum(133) ,sum(126) ,[]]

[sum (259) ,sum (206) ,[]]

[sum (465) ,[]]



par-next0-id3, processors=unbounded

T Applicable ——
Applied ——
400 Store Size il

350

300 ¢

250 ¢

200 +

150 +

100 +

50 ¢

o e e e e 7

012345678 910111213141516171819202122232425262728

Store = Query = [next(0,28) ,next(0,1),next(0,13) ,next
(0,22) ,next (0,16) ,next (0,19) ,next (0,2) ,next (0,6) ,next
(0,3) ,next(0,29) ,next (0,30) ,next (0,9) ,next (0,5) ,next
(0,21) ,next (0,27) ,next (0,24) ,next (0,18) ,next (0,11),
next (0,14) ,next (0,4) ,next (0,12) ,next (0,7) ,next (0,10),

next (0,26) ,next (0,15) ,next (0,17) ,next (0,8) ,next (0,25),

next (0,20) ,next (0,23) ,[]]

(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)



too
too
too
too
too



par-prime-id4, processors=unbounded
55

Applicable ——
Applied —— |
Store Size

50 |
45 |
40 |
35 |
30
25
20 |

15 |

10

Store = Query = [prime(2) ,prime(27),prime(10),prime(19),
prime (30) ,prime(12) ,prime(15), prune( ) ,prime (16) ,prime
(9) ,prime (3) ,prime (29) ,prime (8) ,prime(13) ,prime (6) ,
prime (21) ,prime(11) ,prime(17) ,prime(20) ,prime(22),
prime (24) ,prime (5) ,prime (28) ,prime (14) ,prime (26) ,prime
(18) ,prime(4) ,prime(23) ,prime (25) ,[]]

. (line too long)

[prime (2) ,prime(19) ,prime(7) ,prime (3) ,prime (29) ,prime (13)
,prime (11) ,prime (17) ,prime (5) ,prime (23) ,[]]



par-gcd-id5, processors=unbounded

Applicable ——
Applied —— |
Store Size

400 F

350 ¢

300 ¢

250 ¢

200 +

150 +

100 +

50 ¢

e

012345678 910111213141516171819202122232425262728

0

Store = Query = [gcd(20) ,gcd(2),gcd(23) ,gcd(8),gcd(24),
ged (18) ,ged (15) ,ged (14) ,gcd(13) ,gcd(21) ,gcd(9) ,ged (5)
ged (7) ,ged (10) ,gcd (30) ,gcd(6) ,gcd (16) ,gcd (22) ,ged (4) ,
ged (25) ,gcd (28) ,ged (26) ,gc¢d (27) ,ged (12) ,ged (19) ,gcd
(1) ,ged (29) ,ged (3) ,ged (17) , [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)



par-uf1-id6, processors=unbounded
120

" Applicable ———
Applied ——

100 | Store Size

80 |
60 +
40 -

20 +

Store = Query = [union(26,28) ,union(9,26) ,union(4,9),
union (11,4) ,union(29,11) ,union(27,29) ,union (18,27) ,
union (2,18) ,union(17,2) ,union(14,17) ,union (19,14),
union (25,19) ,union (3,25) ,union (13,3) ,union(1,13) ,union
(12,1) ,union(23,12) ,union(7,23) ,union (10,7) ,union

16,10) ,union(6,16) ,union(20,6) ,union (22,20) ,union

5,22) ,union (15,5) ,union (24,15) ,union(30,24) ,union

21,30) ,union(8,21) ,ro0t(30) ,root(29) ,root (28) ,root

7),root (26) ,root (25) ,root (24) ,roo0t(23) ,ro0t(22) ,root
1) ,root (20) ,root (19) ,root (18) ,ro0t (17) ,root(16) ,root
5) ,root (14) ,root(13),root(12),root(11),root(10),root
) ,root (8) ,roo0t (7) ,root(6) ,ro0t(5),root(4),root(3),

0t (2) ,root (1) ,[]]

2

2

1

9

0

(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)



par-uf2-id7, processors=unbounded

140 : T T T
Applicable ——
Applied ——
120 L Store Size
100 +
80

Store = Query = [union(6,23) ,union(22,6) ,union(9,22),
union (14,9) ,union(15,14) ,union (2,15) ,union (15,2) ,union
(25,15) ,union (4,25) ,union (23,4) ,union (28,23) ,union

(18,28) ,union(3,18) ,union(12,3) ,union (29,12) ,union
(30,29) ,union(19,30) ,union(1,19) ,union(17,1) ,union
(28,17),un10n(11 28),union(24,11),union(19,24),union
(29,19) ,union(13,29) ,union(10,13) ,union (13,10) ,union
(14,13) ,union (21, 14) union (30,21) ,root (30) ,root (29),
root (28) ,root (27) ,ro0t (26) ,root (25) ,root(24) ,root(23),
root (22) ,root (21) ,ro0t (20) ,root (19) ,ro0t (18) ,root (17),
root (16) ,root (15) ,root (14) ,root(13) ,root(12) ,root(11),
) ,root (6) ,root (5) ,root

root (10) ,root (9) ,root (8) ,root (7
(4),root(3),r00t(2),root(1) 111
(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)



par-blk1-id8, processors=unbounded

160
Applicable ——

Applied ——
140 Store Size 1

120 +
100 +
80 -
60 -

40 -

20 ¢

Store = Query = [grab(30,130) ,grab(29,129),grab(28,128),
grab (27,127) ,grab(26,126) ,grab(25,125) ,grab(24,124) ,
grab(23,123) ,grab(22,122) ,grab(21,121) ,grab(20,120),
grab(19,119) ,grab(18,118) ,grab(17,117) ,grab(16,116) ,
grab(15,115) ,grab(14,114) ,grab(13,113) ,grab(12,112),
grab(11,111) ,grab(10,110) ,grab(9,109) ,grab(8,108) ,grab
(7,107) ,grab(6,106) ,grab(5,105)
(3,103) ,grab(2,102) ,grab(1,101) ,empty(30) ,empty(29) ,
empty (28) ,empty (27) ,empty (26) ,empty (25) ,empty (24) ,
empty (23) ,empty (22) ,empty (21) ,empty (20) ,empty (19) ,

)
)
(6

,grab(4,104) ,grab

)

empty (18) ;empty (17) ,empty (16) ,empty (15) ,empty (14) ,
empty (13) ;empty (12) ,empty (11) ,empty (10) ,empty (9) ,empty
(8) ;empty (7) ,empty (6) ,empty(5) ,empty (4) ,empty (3) ,empty
(2) ,empty (1) ,clear (130),clear (129),clear (128),clear
(127) ,clear (126) ,clear (125) ,clear (124),clear (123),
clear (122) ,clear (121),clear (120),clear (119),clear (118)
,clear (117) ,clear (116) ,clear (115) ,clear (114) ,clear
(113) ,clear (112) ,clear (111) ,clear (110),clear (109),
clear (108) ,clear (107) ,clear (106) ,clear (105) ,clear (104)
,clear (103) ,clear (102) ,clear (101) ,on(130,30) ,on
(129,29) ,0on(128,28) ,0n(127,27) ,0on(126,26) ,on(125,25) ,
n(124,24) ,on(123,23) ,0on(122,22) ,on(121,21) ,0on(120,20)

n(119,19),on(118,18),0on(117,17) ,on(116,16) ,on
(115,15) ,on(114,14) ,on(113,13) ,on(112,12) ,on(111,11),
n(110,10),0on(109,9) ,0n(108,8) ,0n(107,7) ,on(106,6) ,on
(105,5) ,on(104,4) ,on(103,3) ,on(102,2) ,on(101,1) ,put
(22,28) ,put(21,22) ,put(29,21) ,put(24,29) ,put(19,24),
put(7,19) ,put(30,7) ,put(16,30) ,put(1,16) ,put(22,1) ,put
(5,22) ,put(17,5) ,put(4,17) ,put(19,4) ,put(4,19) ,put
(12,4) ,put(11,12) ,put(29,11) ,put(12,29) ,put(30,12) ,put
(3,30) ,put(27,3) ,put(11,27) ,put(13,11) ,put(7,13) ,put

10



(23,7) ,put(28,23) ,put(20,28) ,put(9,20) ,put(8,9) ,[]]
(line too long)
(line too long)
(line too long)

11



par-blk2-id9, processors=unbounded

140

Applicable ——
Applied ——
120 Store Size
100 +
80
60 +
40 +
20 +
a\
0 L
0 1 2 3

,6) ,grab(5,5) ,grab (4,4 grab(3 3) ,grab(2,2),grab
1) ,empty (30) ,empty (29) ,empty (28) ,empty (27) ,empty
26) ,empty (25) ,empty (24) ,empty (23) ,empty (22) ,empty (21)
;empty (20) ,empty (19) ,empty (18) ,empty (17) ,empty (16) ,
empty (15) ,empty (14) ,empty (13) ,empty (12) ,empty(11),
empty (10) ,empty (9) ,empty (8) ,empty (7) ,empty (6) ,empty (5)
;empty (4) ,empty (3) ,empty (2) ,empty (1) ,clear (29),clear
(27) ,clear (25) ,clear (23) ,clear (21),clear (19),clear (17)
,clear (15) ,clear (13) ,clear (11),clear(9),clear(7),clear
5) clear(3),clear(l),on(29,30),0n(27,28),0n(25,26),0n
(
1 (

Store = Query = [grab(30,30),grab(29,29), grab( 28) ,grab
(27,27) ,grab (26 ,26) ,grab(25,25) ,grab(24,24) , grab
23,23) ,grab(22,22) ,grab(21,21) ,grab (20, 20) grab
19,19) ,grab(18,18) ,grab(17,17) ,grab(16,16) ,grab
15,15) ,grab(14,14) ,grab(13,13) ,grab(12,12) ,grab
( (9,9),grab(8,8) ,grab(7,7) ,grab
)
)

(
E
(11,11) ,grab(10,10) ,grab
(6
(1
(

(

(23,24) ,0n(21,22),0n(19,20) ,on(17,18) ,0on(15,16) ,on
(13 14) n(11,12),0n(9,10) ,on(7,8) ,0on(5,6) ,on(3,4) ,on
(1,2),put(18,10) ,put(22,18) ,put(14,22) ,put(3,14) ,put
(21 3),put(26,21) ,put(13,26) ,put(27,13) ,put(11,27) ,put
(2,11) ,put(17,2) ,put(9,17) ,put(1,9) ,put(25,1) ,put

(14,25) ,put(28,14) ,put(23,28) ,put(20,23) ,put(1,20) ,put
(30,1) ,put(7,30) ,put(10,7) ,put(16,10) ,put(26,16) ,put
(15,26) ,put(6,15) ,put(21,6) ,put(8,21) ,put(24,8) ,put
(20.24) []]

(line too long)

(line too long)

(line too long)

(line too long)

12



par-map-id10, processors=unbounded
100

Applicable ——
Applied ——
Store Size

Store = Query = [mapreduce(cw,cw) ,data(7),data(18),data

(21) ,data(8) ,data(22) ,data(11) ,data(26) ,data(16) ,data
(29) ,data(53) ,data(49) ,data(19) ,data(13) ,data(41) ,data
(4) ,data(25) ,data(15) ,data(54) ,data(34) ,data(28) ,data
(23),data(17),data(47) ,data(35) ,data(12) ,data(43) ,data
(55) ,data(17),data(59) ,data(11) ,data(37),data(56) ,data
(7) ,data(42) ,data(23),data(38) ,data(9) ,data(10),data
(27) ,data(28) ,data(5) ,data(40) ,data(13) ,data(50) ,data
(30) ,data(48) ,data(32) ,data(18) ,data(2),data(8),data
(44) ,data(52) ,data(10) ,data(36) ,data(6) ,data(19) ,data
(31) ,data(24) ,data(5) ,data(22) ,data(57) ,data(14) ,data
(1) ,data(30) ,data(21),data(1l),data(20),data(29),6data
(51) ,data(9) ,data(60) ,data(39) ,data(3),data(15),data
(6) ,data(27) ,data(33) ,data(14) ,data(3),data(26) ,6data
(45) ,data(20) ,data(12) ,data(24) ,data(4) ,data(25) ,data
(2),data(58) ,data(46) ,data(16) ,[]]

(line too long)

(line too long)

(line too long)

13



pars-min-id11, processors=unbounded

450
T Applicable ——

400 Sto?g%l;i;g T
350 |
300 |
250 |
200 |
150 |

100 +

50 ¢

Store = Query = [min(14) ,min(25) ,min(12) ,min(11) ,min(9),
min (24) ,min (8) ,min(23) ,min(7) ,min(29) ,min(6) ,min(19) ,
min (20) ,min (28) ,min(5) ,min(22) ,min(27) ,min(15) ,min(3) ,
min (30) ,min(13) ,min(1) ,min(18) ,min(2) ,min(21) ,min(10) ,
min(16) ,min(4) ,min(17) ,min(26) ,[]]

(line too long)

(min (1) ,[]]

14



pars-sum-id12, processors=unbounded

Applicable —+—
Applied —— |
Store Size

Store = Query = [sum(30) ,sum(25) ,sum(9) ,sum(21) ,sum(1),
sum(7) ,sum(19) ,sum(8) ,sum(14) ,sum(28) ,sum(6) ,sum(18)
sum(24) ,sum(12) ;sum(29) ,sum(4) ,sum(23) ,sum(15) ,sum (2
sum (11) ;sum(22) ,sum(10) ,sum(16) ,sum(26) ,sum(5) ,sum(1
,sum (3) ,sum (20) ,sum (27) ;sum(17) ,[]]

. (line too long)

[sum(44) ,sum(23) ,sum(18) ,sum(42) ,sum(32) ,sum(13) ,sum(38),
sum(33) ,sum(36) ,sum(24) ,sum(42) ,sum(27) ,sum(8) ,sum(30)
ysum (55) , []]

[sum (85) ,sum(35) ,sum (66) ,sum(78) ;,sum(71) ,sum(45) ,sum(41)
sum (44) , []]

[sum(85) ,sum(116) ,sum(144) ,sum(120) ,[]]

[sum (264) ,sum(201) ,[]]

[sum (465) , []]

),
3)

15



pars-next0-id13, processors=unbounded

45—
T Applicable ——

Applied —— |
Store Size

400

350 ¢

300 ¢

250 ¢

200 +

150 +

100 +

50 ¢

[ =y
O wwwwwwwwwww

01234567 8 91011121314151617181920212223242526272829

Store = Query = [next(0,13) ,next(0,8) ,next(0,16) ,next
(0,15) ,next (0,14) ,next (0,26) ,next (0,20) ,next (0,23),
next (0,7) ,next (0,2) ,next (0,30) ,next (0,18) ,next (0, 17),
next (0,19) ,next (0,4) ,next (0,22) ,next (0,29) ,next (0,11),
next (0,1) ,next (0,24) ,next (0,10) ,next (0,6) ,next (0, 25),

next (0,9) ,next (0,5) ,next (0,12) ,next (0,28) ,next (0,3),

next (0, 27)7next(0,21) 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)

16
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pars-prime-id14, processors=unbounded
55

Applicable ——
Applied —— |
Store Size

50 |
45 |
40 |
35 |
30
25
20 |

15 |

10

Store = Query = [prime(13) ,prime(23),prime(12),prime(15),
prime (4) ,prime(5) ,prime (7) ,prime (22) ,prime (16) ,prime
(19) ,prime (18) ,prime(8) ,prime(14) ,prime (20) ,prime (9) ,
prime(11) ,prime(24) ,prime(10) ,prime (26) ,prime (27) ,
prime (17) ,prime (2) ,prime (3) ,prime (25) ,prime (29) ,prime
(30) ,prime(28) ,prime(6) ,prime(21) ,[]]

(line too long)

[prime (13) ,prime (23) ,prime(5) ,prime(7) ,prime (19) ,prime

(11) ,prime(17) ,prime (2) ,prime (3) ,prime (29) ,[]]

18



450

400 F

350 ¢

300 ¢

250 ¢

200 +

150 +

100 +

50 ¢

0

pars-gcd-id15, processors=unbounded

Appiicalﬁle A
Applied —— |
Store Size

L

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Store = Query = [gcd(3) ,gcd(27) ,gcd(23) ,gcd(22) ,gcd(12)
ged (29) ,ged (14) ,ged
ged (25) ,ged (16) ,ged
yged (24) ,ged (2)
ged (11) ,ged (10) ,ged

(line
(line
(line
(line
(line
(line
(line
(line
(line
(line
(line
(line
(line
(line
(line
(line
(line
(line
(line

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)

,ged

(
(
(
(

8
1
4
5

),gcd(21) ,gcd(9) ,gcd (28) ,ged (30
8) ,gcd (15) ,gcd (26) ,gcd(7) ,gcd (1
g’ﬁ??<19),ng(6)7ng(13)’ng(20

19

’)7
7)
)a



pars-uf1-id16, processors=unbounded

120 T : T
Applicable ——
Applied ——
100 | Store Size
80 +

Store = Query = [union(28,13) ,union(8,28) ,union(21,8),
union (29,21) ,union (20,29) ,union (30,20) ,union (12,30) ,
union (18,12) ,union(17,18) ,union(23,17) ,union (4,23),
union (15,4) ,union(11,15) ,union(22,11) ,union (27,22) ,
union (24,27) ,union(16,24) ,union(2,16) ,union (19,2),
union (7,19) ,union(10,7) ,union (3,10) ,union (9,3) ,union
(1,9) ,union(5,1) ,union(25,5) ,union(26,25) ,union(14,26)
,union (6,14) ,root (30) ,ro0t(29) ,ro0t (28) ,r00t(27) ,r00t

(26) ,root (25) ,root(24) ,ro0t(23) ,ro0t(22) ,ro0t(21) ,root
(20) ,ro0t(19) ,ro0t (18) ,r00t(17) ,ro0t (16) ,root (15) ,root
(14) ,ro0t (13) ,ro0t (12) ,ro0t(11) ,r0o0t(10),r00t(9) ,root
(8),root (7),root(6),root(5),root(4),root(3),root(2),

root (1) ,[]]

0
(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)

20



pars-uf2-id17, processors=unbounded

140 : T T T
Applicable ——
Applied ——
120 L Store Size
100 +
80

Store = Query = [union(10,8) ,union(13,10) ,union(24,13),

union (10,24) ;union(1,10) ,union (25,1) ,union (2,25) ,union

(3,2),union(29,3) ,union (19,29) ,union(12,19) ,union
(5,12) ,union (3,5) ,union(16,3) ,union (23,16) ,union
(15,23) ,union(13,15) ,union(19,13) ,union (15,19) ,union
(25,15) ,union(26,25) ,union(21,26) ,union (2,21) ,union
(5,2) ,union(14,5) ,union(4,14) ,union (16,4) ,union (22,1

,union (29,22) ,union (26,29) ,root (30) ,root (29), root(28
root (27) ,roo0t (26) ,ro0t (25) ,root(24) ,root (23) ,root (22
root (21) ,root (20) ,ro0ot (19) ,root (18) ,ro0t (17) ,ro0t (16
root (15) ,root (14) ,root (13) ,root(12),root(11) ,root (10
root (9) ,root (8) ,root(7) ,root(6) ,root(5),root(4),root
(3),ro0t(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)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)

21



pars-blk1-id18, processors=unbounded

160
Applicable ——

Applied ——
140 Store Size 1

120 +
100 +
80 -
60 -

40 -

20 ¢

Store = Query = [grab(30,130) ,grab(29,129),grab(28,128),
grab (27,127) ,grab(26,126) ,grab(25,125) ,grab(24,124) ,
grab(23,123) ,grab(22,122) ,grab(21,121) ,grab(20,120),
grab(19,119) ,grab(18,118) ,grab(17,117) ,grab(16,116) ,
grab(15,115) ,grab(14,114) ,grab(13,113) ,grab(12,112),
grab(11,111) ,grab(10,110) ,grab(9,109) ,grab(8,108) ,grab
(7,107) ,grab(6,106) ,grab(5,105)
(3,103) ,grab(2,102) ,grab(1,101) ,empty(30) ,empty(29) ,
empty (28) ,empty (27) ,empty (26) ,empty (25) ,empty (24) ,
empty (23) ,empty (22) ,empty (21) ,empty (20) ,empty (19) ,

)
)
(6

,grab(4,104) ,grab

)

empty (18) ;empty (17) ,empty (16) ,empty (15) ,empty (14) ,
empty (13) ;empty (12) ,empty (11) ,empty (10) ,empty (9) ,empty
(8) ;empty (7) ,empty (6) ,empty(5) ,empty (4) ,empty (3) ,empty
(2) ,empty (1) ,clear (130),clear (129),clear (128),clear
(127) ,clear (126) ,clear (125) ,clear (124),clear (123),
clear (122) ,clear (121),clear (120),clear (119),clear (118)
,clear (117) ,clear (116) ,clear (115) ,clear (114) ,clear
(113) ,clear (112) ,clear (111) ,clear (110),clear (109),
clear (108) ,clear (107) ,clear (106) ,clear (105) ,clear (104)
,clear (103) ,clear (102) ,clear (101) ,on(130,30) ,on
(129,29) ,0on(128,28) ,0n(127,27) ,0on(126,26) ,on(125,25) ,
n(124,24) ,on(123,23) ,0on(122,22) ,on(121,21) ,0on(120,20)

n(119,19),on(118,18),0on(117,17) ,on(116,16) ,on
(115,15) ,on(114,14) ,on(113,13) ,on(112,12) ,on(111,11),
n(110,10),0on(109,9) ,0n(108,8) ,0n(107,7) ,on(106,6) ,on
(105,5) ,on(104,4) ,on(103,3) ,on(102,2) ,on(101,1) ,put
(23,23) ,put(8,23) ,put(2,8),put(9,2) ,put(14,9),put
(8,14) ,put(29,8) ,put(25,29) ,put(18,25) ,put(13,18) ,put
(2,13) ,put(1,2),put(18,1) ,put(3,18) ,put(13,3),put
(7,13) ,put(3,7) ,put(30,3) ,put(16,30) ,put(24,16) ,put
(11,24) ,put(5,11) ,put(25,5) ,put(26,25) ,put(11,26) ,put

22



(24,11) ,put (4,24) ,put(22.,4) ,put(28,22) ,put(15,28) ,[]]
(line too long)
(line too long)
(line too long)

23



pars-blk2-id19, processors=unbounded
140

Ap':plicable —_—
Applied ——
120 Store Size
100 +
80
60 +
40 +
20 +
:\\QMX\’
0 L L
0 1 2 3 4

,6) ,grab(5,5) ,grab (4,4 grab(3 3) ,grab(2,2),grab

1) ,empty (30) ,empty (29) ,empty (28) ,empty (27) ,empty
26) ,empty (25) ,empty (24) ,empty (23) ,empty (22) ,empty (21)
;empty (20) ,empty (19) ,empty (18) ,empty (17) ,empty (16) ,
empty (15) ,empty (14) ,empty (13) ,empty (12) ,empty(11),
empty (10) ,empty (9) ,empty (8) ,empty (7) ,empty (6) ,empty (5)
;empty (4) ,empty (3) ,empty (2) ,empty (1) ,clear (29),clear
(27) ,clear (25) ,clear (23) ,clear (21),clear (19),clear (17)
,clear (15) ,clear (13) ,clear (11),clear(9),clear(7),clear
5) clear(3),clear(1) n(29,30),0n(27,28),0n(25,26) ,on

n (

1

Store = Query = [grab(30,30),grab(29,29), grab( 28) ,grab
(27,27) ,grab (26 ,26) ,grab(25,25) ,grab(24,24) , grab
23,23) ,grab(22,22) ,grab(21,21) ,grab (20, 20) grab
19,19) ,grab(18,18) ,grab(17,17) ,grab(16,16) ,grab
15,15) ,grab(14,14) ,grab(13,13) ,grab(12,12) ,grab
( (9,9),grab(8,8) ,grab(7,7) ,grab
)
)

(
E
(11,11) ,grab(10,10) ,grab
(6
(1
(

24) ,on(21,22) ,0n(19,20) ,on(17,18) ,on(15,16) ,on
3 14) n(11,12),0n(9,10) ,on(7,8) ,0on(5,6) ,on(3,4) ,on
,2) ,put(16,24) ,put(1,16) put(S,l),put(28,3),put

8 28) put(23,8) ,put (11, 23),put(20,11),put(10,20),put
21,10) ,put(15,21) ,put(25,15) ,put(14,25) ,put(26,14),
put(5 26) ,put(22,5) ,put(12,22) ,put(14,12) ,put(4,14),
put (5,4) ,put(17,5) ,put(9,17) ,put(13,9) ,put(29,13) ,put
(23,29) ,put(24,23) ,put(13,24) ,put(22,13) ,put(18,22) ,
put (17,18) ,[]]
(line too long)
line too long)
line too long)

)

)

(
(23
(
(1
(
(

line too long
line too long

(
(
(
(

24



pars-map-id20, processors=unbounded
100

Applicable ——
Applied ——
Store Size

Store = Query = [mapreduce(cw,cw) ,data(16),data(39),data
15) ,data(31) ,data(13) ,data(26) ,data(51) ,data(2),data
) ,data(11) ,data(7),data(21),data(16),data(23),6data

) ,data (59) ,data(57) ,data(6) ,data(38) ,data(47) ,data
) ,data(17) ,data (60) ,data(19) ,data(5),data(43),data
) ,data (32) ,data(5) ,data(35) ,data(22) ,data(36) ,6data
,data (45) ,data(8) ,data(24) ,data(23),data(49),data
,data (37) ,data(4) ,data(9),data(46) ,data(33),data

) ,data(54) ,data(12) ,data(21),data(58) ,data(15),6data
) ,data (42) ,data(29) ,data(53) ,data(56) ,data(22) ,data
) ,data (8) ,data(41) ,data(25) ,data(19) ,data(44),6data
) ,data (34) ,data(26) ,data (1) ,data(24) ,data(48),data
) ,data(20) ,data(3) ,data(12) ,data(7),data(3),data

) (

) ,data (40) ,data(14) ,data(52) ,data(10) ,data(25) ,data
) ,data (1) ,data(13),data(10) ,[]]

line too long)

line too long)

line too long)

7
7
0
)
)
0
0
7
9
4
8
8
0

6
2
1
3
2
9
2
3
2
2
1 2

28) ,data(4) ,data(11) ,data(55),data(18) ,data(28),data
1 4

5) 1

(

(

(

25



parsd-min-id21, processors=unbounded

450
T Applicable ——

Applied ——
400 ¢ Store Size il

350 ¢
300 ¢
250 ¢
200 +
150 +
100 +

50 ¢

Store = Query = [min(26) ,min(23) ,min(3) ,min(18) ,min(5) ,
min(19) ,min (30) ,min(24) ,min(29) ,min(9) ,min(1) ,min(11),
min (6) ,min(14) ,min(27) ,min(16) ,min(17) ,min(20) ,min(15)
,min(21) ,min(13) ,min(25) ,min(22) ,min(10) ,min(12) ,min
(28) ,min(2) ,min(4) ,min(8) ,min(7) ,[]]

(line too long)

(min (1) ,[]]

26



parsd-sum-id22, processors=unbounded

Applicable —+—
Applied —— |
Store Size

Store = Query = [sum(8) ,sum(28) ,sum(15) ,sum(29) ,sum(1),
sum(14) ;sum(7) ,sum(3) ,sum(6) ,sum(25) ,sum(9) ,sum(24) ,
sum(12) ;sum(11) ,sum(16) ,sum(18) ,sum(23) ,sum(2) ,sum(27)
ysum (17) ;sum(21) ,sum(20) ,sum (10) ,sum(5) ,sum(19) ,sum(4)
,sum (30) ,sum (13) ,sum(26) ,sum(22) ,[]]

. (line too long)

[sum(48) ,sum(21) ,sum(58) ,sum(19) ,sum (48) ,sum(6) ,sum(24),
sum(27) ,sum(24) ;sum(23) ,sum(52) ,sum(11) ,sum(47) ,sum
(30) ,sum (27) , []]

[sum(57) ,sum(75) ,sum(95) ;,sum(32) ;,sum(110) ,sum(42) ,sum(30)
sum (24) ,[]]

[sum(54) ,sum(99) ,sum(185) ,sum (127) ,[]]

[sum(312) ,sum(153) ,[]]

[sum (465) , []]

27



parsd-next0-id23, processors=unbounded

450 ——
T Applicable ——
Applied ——

400 ¢ Store Size il

350 ¢

300 ¢

250 ¢

200 +

150 +

100 +

50 ¢

f 'r—-xw
O L L L 1 I e e 4 e e e e e

001 2 3 45 6 7 8 910 111213 14 15 16 17 18 19

Store = Query = [next(0,22) ,next(0,1),next(0,29) ,next
(0,26) ,next (0,2) ,next (0,16) ,next (0,9) ,next (0,3) ,next
(0,12) ,next(0,28) ,next (0,7) ,next (0,15) ,next (0,18) ,next
(0,25) ,next (0,24) ,next (0,13) ,next (0,14) ,next (0,17) ,
next (0,19) ,next (0,23) ,next (0,20) ,next (0,30) ,next (0,21)
,next (0,10) ,next (0,5) ,next(0,11) ,next(0,6) ,next (0,27),
next (0,4) ,next (0,8) ,[]]

(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)

28



parsd-prime-id24, processors=unbounded
55

Applicable ——
Applied —— |
Store Size

50 |
45 |
40 |
35 |
30
25
20 |

15 |

10

Store = Query = [prime(20) ,prime(17),prime(23) ,prime(2),
prime (11) ,prime(19) ,prime(15) ,prime(24) ,prime(25),
prime (4) ,prime(9) ,prime (18) ,prime(3) ,prime(14) ,prime
(12) ,prime (28) ,prime (21) ,prime (22) ,prime (30) ,prime (26)
,prime (13) ,prime(5) ,prime (10) ,prime (16) ,prime(27) ,
prime (6) ,prime(7) ,prime(8) ,prime (29) ,[]]

(line too long)

[prime (17) ,prime (23) ,prime(2) ,prime(11) ,prime(19) ,prime

(3) ,prime(13) ,prime(5) ,prime (7) ,prime(29) ,[]]

29



450

400 F
350 ¢
300 ¢
250 ¢
200 +
150 +
100 +

50 ¢

0

Store = Query =
ged (21) ,ged (3
,ged (6) ,ged (2
,ged (12) ,ged (
(16) ,gcd(25) ,

line

parsd-gcd-id25, processors=unbounded

'Ap':pli'cablel A,
Applied —— |
Store Size

012345678 910111213141516171819202122232425262728

too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too

[ged (23) ,ged (14) ,ged (26) ,ged (4) ,ged (9) |
) ,gcd(28) ,gcd (18) ,ged (27) ,ged (24) ,ged (20)
),ged(11) ,gcd(22) ,ged (19) ,ged (17) ,ged (13)
29) ,gcd (30) ,gcd (8) ,gcd (15) ,gcd (10) ,ged
ged (7) ,ged (3) ,[]]
long)
long)
long)
long)
long)
long)
long)
long)
long)
long)
long)
long)
long)
long)
long)
long)
long)
long)
long)
long)
long)
long)
long)
long)
long)
long)

30



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

31



parsd-uf1-id26, processors=unbounded

wm T
Applicable ——
Applied ——
100 | Store Size
80 H

01234567 8 9101112131415161718192021222324252627282930

Store = Query = [union(18,12) ,union(30,18) ,union(14,30),
union (9,14) ,union(24,9) ,union(19,24) ,union (17,19),
union (2,17) ,union (20,2) ,union (27,20) ,union (7,27) ,union
(3,7) ,union (25,3) ,union (26 ,25) ,union (23,26) ,union
(4,23) ,union(16,4) ,union(5,16) ,union(11,5) ,union
(10,11) ,union(15,10) ,union (22,15) ,union (28,22) ,union
(13,28) ,union(21,13) ,union(29,21) ,union (1,29) ,union
(8,1) ,union (6,8) ,ro0t (30) ,root (29) ,root (28) ,root (27)

1

root (26) ,root (25) ,root (24) ,root (23) ,root(22) ,root (21),

root (20) ,root (19) ,root (18) ,root (17) ,ro0t (16) ,ro0t(15),

root (14) ,root (13) ,root (12) ,root(11) ,root(10) ,ro0t(9),

root (8) ,root (7) ,root(6) ,root (5),root(4),root(3),root
root (1) , []]

(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)

32



line
line
line
line
line
line
line
line
line
line
line
line
line

S N N~ P~ P~~~ ~

too
too
too
too
too
too
too
too
too
too
too
too
too



parsd-uf2-id27, processors=unbounded

140 T T T T :
Applicable ——
Applied ——
120 L Store Size
100 +
80

01 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

Store = Query = [union(21,25) ,union(13,21) ,union(17,13),
union (22,17) ;union (28,22) ,union (15,28) ,union (24,15) ,
union (6,24) ,union (22,6) ,union(11,22) ,union (5,11) ,union
(30,5) ,union (3,30) ,union (14,3) ,union(9,14) ,union(18,9)
,union (7,18) ;union (10,7) ,union (29,10) ,union(23,29),
union (26,23) ,union(20,26) ,union (21,20) ,union (6,21) ,
union (10,6) ,union(3,10) ,union (20,3) ,union(11,20) ,union
(17,11) ,union (8,17) ,ro0t (30) ,ro0t (29) ,ro0t (28) ,root

7),root (26) ,root (25) ,root (24) ,roo0t(23) ,ro0t(22) ,root

1) ,root (20) ,root (19) ,root (18) ,ro0t (17) ,root(16) ,root

5) ,root (14) ,root(13),root(12),root(11),root(10),root

) ,root (8) ,roo0t (7) ,root(6) ,ro0t(5),root(4),root(3),

0 ]

(2
(2

(1

(9

To t(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)
(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)

34



parsd-blk1-id28, processors=unbounded

160
Applicable ——

Applied ——
140 | Store Size

120 +

100

80 +

60 -

a0 |

20 *

Store = Query = [grab(30,130) ,grab(29,129),grab(28,128),
grab (27,127) ,grab(26,126) ,grab(25,125) ,grab(24,124) ,
grab(23,123) ,grab(22,122) ,grab(21,121) ,grab(20,120),
grab(19,119) ,grab(18,118) ,grab(17,117) ,grab(16,116) ,
grab(15,115) ,grab(14,114) ,grab(13,113) ,grab(12,112),
grab(11,111) ,grab(10,110) ,grab(9,109) ,grab(8,108) ,grab
(7,107) ,grab(6,106) ,grab(5,105)
(3,103) ,grab(2,102) ,grab(1,101) ,empty(30) ,empty(29) ,
empty (28) ,empty (27) ,empty (26) ,empty (25) ,empty (24) ,
empty (23) ,empty (22) ,empty (21) ,empty (20) ,empty (19) ,

)
)
(6

,grab(4,104) ,grab

)

empty (18) ;empty (17) ,empty (16) ,empty (15) ,empty (14) ,
empty (13) ;empty (12) ,empty (11) ,empty (10) ,empty (9) ,empty
(8) ;empty (7) ,empty (6) ,empty(5) ,empty (4) ,empty (3) ,empty
(2) ,empty (1) ,clear (130),clear (129),clear (128),clear
(127) ,clear (126) ,clear (125) ,clear (124),clear (123),
clear (122) ,clear (121),clear (120),clear (119),clear (118)
,clear (117) ,clear (116) ,clear (115) ,clear (114) ,clear
(113) ,clear (112) ,clear (111) ,clear (110),clear (109),
clear (108) ,clear (107) ,clear (106) ,clear (105) ,clear (104)
,clear (103) ,clear (102) ,clear (101) ,on(130,30) ,on
(129,29) ,0on(128,28) ,0n(127,27) ,0on(126,26) ,on(125,25) ,
n(124,24) ,on(123,23) ,0on(122,22) ,on(121,21) ,0on(120,20)

n(119,19),on(118,18),0on(117,17) ,on(116,16) ,on
(115,15) ,on(114,14) ,on(113,13) ,on(112,12) ,on(111,11),
n(110,10),0on(109,9) ,0n(108,8) ,0n(107,7) ,on(106,6) ,on
(105,5) ,on(104,4) ,on(103,3) ,on(102,2) ,on(101,1) ,put
(16,12) ,put(3,16) ,put(9,3) ,put(11,9) ,put(30,11) ,put
(23,30) ,put(13,23) ,put(20,13) ,put(4,20) ,put(1,4),put
(19,1) ,put(15,19) ,put(5,15) ,put (17,5) ,put(29,17) ,put
(23,29) ,put(10,23) ,put(7,10) ,put(20,7) ,put (6,20) ,put
(18,6) ,put(6,18) ,put(12,6) ,put(18,12) ,put(2,18) ,put

35



(22,2) ,put (5,22
(line too long
(line too long
(line too long

,put (14,5) ,put(27,14) ,put(11,27) ,[]]

~— — —
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parsd-blk2-id29, processors=unbounded
140

Applicable ——
Applied ——
120 Store Size
100
80
60 r
40 +
20 -
a\
0 L
0 1 2 3

,6) ,grab(5,5) ,grab (4,4 grab(3 3) ,grab(2,2),grab

1) ,empty (30) ,empty (29) ,empty (28) ,empty (27) ,empty
26) ,empty (25) ,empty (24) ,empty (23) ,empty (22) ,empty (21)
;empty (20) ,empty (19) ,empty (18) ,empty (17) ,empty (16) ,
empty (15) ,empty (14) ,empty (13) ,empty (12) ,empty(11),
empty (10) ,empty (9) ,empty (8) ,empty (7) ,empty (6) ,empty (5)
;empty (4) ,empty (3) ,empty (2) ,empty (1) ,clear (29),clear
(27) ,clear (25) ,clear (23) ,clear (21),clear (19),clear (17)
,clear (15) ,clear (13) ,clear (11),clear(9),clear(7),clear
5) clear(3),clear(l),on(29,30),0n(27,28),0n(25,26),0n

(

1

Store = Query = [grab(30,30),grab(29,29), grab( 28) ,grab
(27,27) ,grab (26 ,26) ,grab(25,25) ,grab(24,24) , grab
23,23) ,grab(22,22) ,grab(21,21) ,grab (20, 20) grab
19,19) ,grab(18,18) ,grab(17,17) ,grab(16,16) ,grab
15,15) ,grab(14,14) ,grab(13,13) ,grab(12,12) ,grab
( (9,9),grab(8,8) ,grab(7,7) ,grab
)
)

(
E
(11,11) ,grab(10,10) ,grab
(6
(1
(

(
(23,24) ,0n(21,22),0n(19,20) ,on(17,18) ,0on(15,16) ,on
(13 14) n(11,12),0n(9,10) ,on(7,8) ,0on(5,6) ,on(3,4) ,on
(1,2),put(4,23) ,put(5,4) ,put(2,5),put(30,2),put(28,30)
7put(19 28) ,put(8,19) ,put(15,8) ,put(1,15) ,put(4,1) ,put
(9,4) ,put(17,9) ,put(3,17) ,put(29,3) ,put(18,29) ,put

(6, 18) put (25,6) ,put(20,25) ,put(1,20) ,put(7,1) ,put
(28,7) ,put(24,28) ,put(9,24) ,put(11,9) ,put(21,11) ,put
(12,21) ,put(10,12) ,put(3,10) ,put(24,3) ,put(27,24) ,[]]
(line too long)

(line too long)

(line too long)

( )

line too long
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parsd-map-id30, processors=unbounded
100

Applicable ——
Applied ——
Store Size

Store = Query = [mapreduce(cw,cw) ,data(51),data(58) ,data
19) ,data(10) ,data(47) ,data(18) ,data(8) ,data(42) ,data
8) ,data(40) ,data(53) ,data(32) ,data(56) ,data(26) ,data
) ,data (60) ,data(12) ,data(10) ,data (1) ,data(3),data
,data (16) ,data(31) ,data(24) ,data(14),data(21),data
) ,data (37) ,data(8) ,data(24) ,data(30) ,data(25),data
) ,data(4) ,data(5) ,data(20) ,data(29) ,data(39),data

) ,data (43) ,data(2) ,data(7) ,data(14) ,data(49),data

) ,data (36) ,data(3) ,data(6) ,data(55),data(11) ,data

) ,data(13) ,data(34) ,data(54) ,data(15) ,data(22),data
(16) ,data(30) ,data(5) ,data(22) ,data(7),data(9) ,data(6)
,data (45) ,data(12) ,data(1l),data(35),data(57),data(28),
data(15) ,data(21) ,data(20) ,data(59),data(44),data(28),

data(4) ,data(25) ,data(9) ,data(13),data(17),data(46),
data (23) ,data(17) ,data(48) ,data(38) ,data(19) ,data(41),
data (50) ,data(11) ,data(27) ,[]]

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

38



parr-min-id31, processors=unbounded

450
T Applicable ——

400 Sto?g%l;i;g T
350 |
300 |
250 |
200 |
150 |

100 +

50 ¢

Store = Query = [min(16) ,min(19) ,min(13) ,min(11) ,min(22),
min (7) ,min(17) ,min(2) ,min(18) ,min(1) ,min(10) ,min(23),
min (4) ,min(25) ,min(24) ,min(9) ,min(30) ,min(28) ,min(20) ,
min (8) ,min(21) ,min(27) ,min(14) ,min(3) ,min(5) ,min(26) ,
min (6) ,min(29) ,min(15) ,min(12) ,[]]

(line too long)

(min (1) ,[]]
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parr-sum-id32, processors=unbounded

Applicable —+—
Applied —— |
Store Size

Store = Query = [sum(19) ,sum(24) ,sum(3) ,sum(6) ,sum(1) ,sum
(4) ,sum(8) ,sum(15) ;sum(7) ,sum(13) ,sum(27) ,sum(18) ,sum
(22) ,sum(28) ,sum(20) ,sum(14) ,sum(23) ,sum(16) ,sum(17) ,
sum (26) ,sum(2) ,sum(10) ,sum(30) ,sum(12) ,sum(11) ,sum(21)
,sum (9) ,sum (29) ,sum(25) ,sum(5) ,[]]

. (line too long)

[sum(46) ,sum(31) ,sum(21) ,sum(39) ,sum(53) ,sum(17) ,sum(15),
sum(48) ,sum(17) ;sum(44) ,sum(42) ,sum(8) ,sum(18) ,sum(31)
ysum (35) , []]

sum (21) ,[]
[sum(113) ,su
[sum (252) ,su
[sum (465) ,[]]
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parr-next0-id33, processors=unbounded

45—
T Applicable ——

Applied —— |
Store Size

400

350

300 ¢

250 ¢

200 +

150 +

100 +

50 ¢

0‘\%§C¥¥*#ﬂ~k*=L wwwwwwwwww 7

01234567 8 91011121314151617181920212223242526272829

Store = Query = [next(0,23) ,next(0,22) ,next(0,24) ,next

(0,20) ,next (0,15) ,next (0,3) ,next (0,19) ,next (0,25) ,next
(0,27) ,next (0,12) ,next (0,29) ,next (0,1) ,next (0,28) ,next
(0,11) ,next (0,2) ,next (0,17) ,next (0,7) ,next (0,10) ,next
(0,30) ,next (0,8) ,next (0,16) ,next (0,9) ,next (0,18) ,next
(0,14) ,next (0,5) ,next (0,6) ,next (0,13) ,next (0,4) ,next
(0,21) ,next (0,26) ,[]]

(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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line
line
line
line
line
line

Py

too
too
too
too
too
too



parr-prime-id34, processors=unbounded
55

Applicable ——
Applied —— |
Store Size

50 |
45 |
40 |
35 |
30
25
20 |

15 |

10

Store = Query = [prime(6) ,prime(24) ,prime(29),prime(20),
prime (18) ,prime(3) ,prime(9) ,prime (17) ,prime (22) ,prime
(26) ,prime (5) ,prime(4) ,prime(2) ,prime (16) ,prime(11) ,
prime (21) ,prime (15) ,prime(7) ,prime (30) ,prime (23) ,prime
(8) ,prime(12) ,prime(13) ,prime(10) ,prime(19) ,prime(25),
prime (14) ,prime(28) ,prime (27) ,[]]

. (line too long)

[prime (29) ,prime (3) ,prime(17) ,prime(5) ,prime(2) ,prime(11)
,prime (7) ,prime (23) ,prime (13) ,prime (19) ,[]]

43



parr-gcd-id35, processors=unbounded

Applica'ble L
Applied —— |
Store Size

Store = Query = [gcd(15),gcd(13),gcd(6) ,gcd(4),gcd(26),

ged (16) ,ged (30) ,ged(12) ,gcd(17)
(20) ,gcd (9) ,gcd (3) ,gcd (18) ,ged(
(19) ,gcd (5) ,ged (24) ,gcd (7) ,ged(
(21) ,gcd(11) ,gcd(28) ,gcd (10) , ][]

(line
(line
(line
(line
(line
(line
(line
(line
(line
(line
(line
(line

too
too
too
too
too
too
too
too
too
too
too
too

long

,ged (29) ,ged (22) ,gced

2) ,ged (27) ,ged (8) ,ged
14) ,gcd (25) ,ged (23) ,ged
]
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parr-uf1-id36, processors=unbounded

120 T : T
Applicable ——
Applied ——
100 | Store Size
80 +

Store = Query = [union(13,25) ,union(1,13) ,union(28,1),
union (29,28) ,union(11,29) ,union(24,11) ,union (23,24) ,
union (6,23) ,union(19,6) ,union (30,19) ,union (10,30) ,
union (15,10) ,union (2,15) ,union (20,2) ,union (4,20) ,union
(8,4) ,union(3,8) ,union (26,3) ,union (5,26) ,union(21,5),
union (16,21) ,union(17,16) ,union(14,17) ,union (7,14),
union (9,7) ,union(27,9) ,union (22,27) ,union (12,22) ,union
(18,12) ,ro0t (30) ,ro0t(29) ,ro0t (28) ,r00t(27) ,ro0t (26),

root (25) ,root (24) ,ro0t(23) ,root(22) ,root(21),root (20),
root (19) ,root (18) ,root (17) ,ro0t (16) ,root(15),root(14),
root (13) ,root (12) ,root(11),root(10),root(9) ,root(8),
root (7) ,root (6) ,root (5) ,root (4) ,root(3),root(2) ,root

(1) 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)
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parr-uf2-id37, processors=unbounded

140 T : T
Applicable ——
Applied ——
120 L Store Size
100 +
80

Store = Query = [union(11,5),union(3,11) ,union(29,3),
union (30,29) ,union (9,30) ,union (15,9) ,union (1,15) ,union
(2,1),union(8,2) ,union (27,8) ,union (10,27) ,union(13,10)
,union (13,13) ,union (9,13) ,union (16,9) ,union (26,16) ,
union (7,26) ,union(22,7) ,union (23,22) ,union (23,23),
union (17,23) ,union(5,17) ,union(19,5) ,union (28,19) ,
union (21,28) ,union(10,21) ,union(24,10) ,union (20,24) ,
union (4,20) ,union (16,4) ,root (30) ,ro0t (29) ,root (28),
root (27) ,root (26) ,ro0t (25) ,root (24) ,root(23) ,root (22),
root (21) ,root (20) ,ro0t (19) ,root (18) ,ro0t (17) ,ro0t(16),
root (15) ,root (14) ,root (13) ,root(12),root(11),root(10),
root (9) ,root (8) ,root(7) ,root(6) ,root(5),root(4),root
(3),ro0t(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)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

46



parr-blk1-id38, processors=unbounded

160
Applicable ——

Applied ——
140 Store Size 1

120 +
100 +
80 -
60 -

40 -

20 ¢

Store = Query = [grab(30,130) ,grab(29,129),grab(28,128),
grab (27,127) ,grab(26,126) ,grab(25,125) ,grab(24,124) ,
grab(23,123) ,grab(22,122) ,grab(21,121) ,grab(20,120),
grab(19,119) ,grab(18,118) ,grab(17,117) ,grab(16,116) ,
grab(15,115) ,grab(14,114) ,grab(13,113) ,grab(12,112),
grab(11,111) ,grab(10,110) ,grab(9,109) ,grab(8,108) ,grab
(7,107) ,grab(6,106) ,grab(5,105)
(3,103) ,grab(2,102) ,grab(1,101) ,empty(30) ,empty(29) ,
empty (28) ,empty (27) ,empty (26) ,empty (25) ,empty (24) ,
empty (23) ,empty (22) ,empty (21) ,empty (20) ,empty (19) ,

)
)
(6

,grab(4,104) ,grab

)

empty (18) ;empty (17) ,empty (16) ,empty (15) ,empty (14) ,
empty (13) ;empty (12) ,empty (11) ,empty (10) ,empty (9) ,empty
(8) ;empty (7) ,empty (6) ,empty(5) ,empty (4) ,empty (3) ,empty
(2) ,empty (1) ,clear (130),clear (129),clear (128),clear
(127) ,clear (126) ,clear (125) ,clear (124),clear (123),
clear (122) ,clear (121),clear (120),clear (119),clear (118)
,clear (117) ,clear (116) ,clear (115) ,clear (114) ,clear
(113) ,clear (112) ,clear (111) ,clear (110),clear (109),
clear (108) ,clear (107) ,clear (106) ,clear (105) ,clear (104)
,clear (103) ,clear (102) ,clear (101) ,on(130,30) ,on
(129,29) ,0on(128,28) ,0n(127,27) ,0on(126,26) ,on(125,25) ,
n(124,24) ,on(123,23) ,0on(122,22) ,on(121,21) ,0on(120,20)

n(119,19),on(118,18),0on(117,17) ,on(116,16) ,on
(115,15) ,on(114,14) ,on(113,13) ,on(112,12) ,on(111,11),
n(110,10),0on(109,9) ,0n(108,8) ,0n(107,7) ,on(106,6) ,on
(105,5) ,on(104,4) ,on(103,3) ,on(102,2) ,on(101,1) ,put
(12,20) ,put(3,12) ,put(21,3) ,put(18,21) ,put(19,18) ,put
(9,19) ,put(22,9) ,put(30,22) ,put(7,30) ,put(29,7) ,put
(20,29) ,put(6,20) ,put(1,6) ,put(26,1) ,put(22,26) ,put
(21,22) ,put(3,21) ,put(23,3) ,put(8,23) ,put(28,8) ,put
(14,28) ,put (27,14) ,put (25,27) ,put(25,25) ,put(7,25) ,put

47



(23,7),put (2,23
(line too long
(line too long
(line too long

,put (30,2) ,put(15,30) ,put(13,15) ,[]]

~— — —
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parr-blk2-id39, processors=unbounded

140

"Applicable —+—
Applied ——
120 Store Size
100 +
80
60 +
40 +
20 +
a\
0 L

,6) ,grab(5,5) ,grab (4,4 grab(3 3) ,grab(2,2),grab
1) ,empty (30) ,empty (29) ,empty (28) ,empty (27) ,empty
26) ,empty (25) ,empty (24) ,empty (23) ,empty (22) ,empty (21)
;empty (20) ,empty (19) ,empty (18) ,empty (17) ,empty (16) ,
empty (15) ,empty (14) ,empty (13) ,empty (12) ,empty(11),
empty (10) ,empty (9) ,empty (8) ,empty (7) ,empty (6) ,empty (5)
;empty (4) ,empty (3) ,empty (2) ,empty (1) ,clear (29),clear
(27) ,clear (25) ,clear (23) ,clear (21),clear (19),clear (17)
,clear (15) ,clear (13) ,clear (11),clear(9),clear(7),clear
5) clear(3),clear(1) n(29,30),0n(27,28),0n(25,26) ,on
24) ,on(21,22) ,0n(19,20) ,on(17,18) ,on(15,16) ,on
13.14) on (11,12 ,0n(9,10) yon(7,8) ,on(5,6) ,on(3.4) ,on
,2) ,put(13,25) ,put (17, 13),put(27,17),put(9,27),put
2 (6
(

Store = Query = [grab(30,30),grab(29,29), grab( 28) ,grab
(27,27) ,grab (26 ,26) ,grab(25,25) ,grab(24,24) , grab
23,23) ,grab(22,22) ,grab(21,21) ,grab (20, 20) grab
19,19) ,grab(18,18) ,grab(17,17) ,grab(16,16) ,grab
15,15) ,grab(14,14) ,grab(13,13) ,grab(12,12) ,grab
( (9,9),grab(8,8) ,grab(7,7) ,grab
)
)

(
E
(11,11) ,grab(10,10) ,grab
(6
(1
(

6 ,9) ,put(7,26) ,put(6,7) ,put(23,6) ,put(10,23) ,put
3,10) ,put(16,3) ,put 12 ,16) ,put(8,12) ,put(4,8) ,put
15,4) ,put(5,15) ,put(21,5) ,put(9,21) ,put(13,9),put
22,13) ,put(5,22) ,put(4,5),put(10,4) ,put(28,10) ,put
1 28) put (30,1) ,put(24,30) ,put(14,24) ,put(18,14) ,put
7,18) ,[]]

(llne too long

line too long

line too long

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

(
(23
(
(1
(
(
(
(
(
(

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

50



parr-map-id40, processors=unbounded

100

Applicable ——
Applied ——
Store Size

Store = Query = [mapreduce(cw,cw) ,data(8) ,data(28),data
(10) ,data(27) ,data(57) ,data(8) ,data (60) ,data(22) ,data
(15) ,data(52) ,data(13) ,data(20) ,data(35) ,data(25),data
(17)
(2),data(3),data(42) ,data(24) ,data(31) ,data(30),data
(

),
2)
3)

,data (23) ,data(36) ,data(27),data(38),data(50) ,data (20
,data (39) ,data(49) ,data(43) ,data(47) ,data(18) ,data (41
,data (3) ,data(5) ,data(37) ,data(10) ,data(48) ,data(4)
data (4) ,data(7) ,data(45) ,data(11) ,data(23) ,data(29)
data(16) ,data (1) ,data(14),data(26),data(53),data(5)
data (46) ,data(9) ,data(33),data(44) ,data(58) ,data(59
data (40) ,data(56) ,data(11) ,data(21) ,data(18),data(3
data(51) ,data(34) ,data(30) ,data(19),data(16) ,data(1
data (9) ,data(12) ,data(22) ,data(7) ,data(17) ,data(28)
data(25) ,data(21) ,data(12) ,[]]

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

o1

,data (15) ,data(54) ,data(26) ,data(55) ,data(29) ,data

1) ,data(6) ,data(2) ,data(24) ,data(14) ,data(6), data(19)



parr-min-id41, processors=unbounded

450
T Applicable ——

Applied ——
400 ¢ Store Size il

350 ¢
300 ¢
250 ¢
200 +
150 +
100 +

50 ¢

Store = Query = [min(6) ,min(14) ,min(12) ,min(15) ,min(10),
min (20) ,min(24) ,min(18) ,min(3) ,min(28) ,min(17) ,min(19)
,min(26) ,min(2) ,min(21) ,min(25) ,min(13) ,min(23) ,min (7)
,min (29) ;min(22) ,min(16) ,min(9) ,min(5) ,min(8) ,min(27) ,
min (30) ,min(4) ,min(1) ,min(11) ,[]]

(line too long)

(min (1) ,[]]

52



parr-sum-id42, processors=unbounded

Applicable —+—
Applied —— |
Store Size

Store = Query = [sum(2) ,sum(24) ,sum(30) ,sum(16) ,sum(6) ,
sum (7) ,sum(9) ,sum(15) ,sum(3) ,sum(12) ,sum(23) ,sum(5) ,
sum (1) ,sum(13) ,sum(11) ,sum(8) ,sum(22) ,sum(26) ,sum(18
sum (4) ;sum(27) ,sum(10) ,sum(20) ,sum(21) ,sum(29) ,sum (1
,sum(14) ;sum(25) ,sum (28) ,sum(19) ,[]]

. (line too long)

[sum(36) ,sum(21) ,sum(10) ,sum(47) ,sum(40) ,sum(21) ,sum(21),
sum (47) ,sum(32) ,sum (57) ,sum(21) ,sum(28) ,sum(30) ,sum
(39) ;sum (15) , []]

[sum(72) ,sum (67) ,sum(76) ,sum(68) ;sum(53) ,sum(31) ,sum(68)
sum(30) ,[]]

[sum (99) ,sum(120) ,sum(140) ,sum(106) ,[]]

[sum (239) ,sum(226) ,[]]

[sum (465) , []]

)
7)

53



450

400

350

300 ¢

250 ¢

200 +

150 +

100 +

50

0

parr-next0-id4 3, processors=unbounded

Applicable ——
Applied —— |
Store Size

012345678 91011121314151617181920212223242526

Store = Query = [next(0,20) ,next(0,1),next(0,30) ,next

(
(0
(
(
(0
(

0,10)
7))

6
29)
9)

17)

)

,next (0,23) ,next (0,4) ,next (0,13) ,next (0,15) ,next
next (0,3) ,next (0,28) ,next (0,16) ,next (0,11) ,next
next (0,19) ,next (0,6) ,next (0,5) ,next (0,21) ,next
,next (0,8) ,next (0,18) ;next (0,12) ,next (0,25) ,next
next (0,24) ,next (0,27) ,next (0,22) ,next (0,14) ,next
next (0,2) ,[]]
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)

54



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

55



parr-prime-id44, processors=unbounded
55

Applicable ——
Applied —— |
Store Size

50 |
45 |
40 |
35 |
30
25
20 |

15 |

10

Store = Query = [prime(26) ,prime(24) ,prime(7),prime(25),
prime (30) ,prime(19) ,prime (3) ,prime (14) ,prime (23) ,prime
(10) ,prime (8) ,prime (6) ,prime (20) ,prime (9) ,prime (18) ,
prime (15) ,prime (11) ,prime (16) ,prime(12) ,prime(2) ,prime
(13) ,prime(22) ,prime(29) ,prime (5) ,prime (17) ,prime (27) ,
prime (4) ,prime(28) ,prime (21) ,[]]

. (line too long)

[prime (7) ,prime(19) ,prime(3) ,prime (23) ,prime(11) ,prime (2)
,prime (13) ,prime (29) ,prime (5) ,prime (17) ,[]]

56



parr-gcd-id45, processors=unbounded

'Appli'cablel i
Applied —— |
Store Size

10 11 12 13 14

Store = Query = [gcd(24) ,gcd(29) ,gcd(12) ,gcd(8),gcd(13),
ged (18) ,ged (20) ,ged (19) ,gc¢d (16) ,gcd (28) ,gcd (10) ,ged (7)
,ged (30) ,ged (4) ,gcd(2) ,gcd(27) ,gcd(21) ,ged (9) ,ged (26) ,
ged (22) ,gcd (23) ,ged (14) ,ged (15) ,ged (5) ,ged (6) ,ged (17)
ged (25) ,ged (3) ged (11) ;[]]

(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-uf1-id46, processors=unbounded

120 T : T
Applicable ——
Applied ——

100 | Store Size

80 |
60 +
40 -

20 +

Store = Query = [union(18,25) ,union(29,18) ,union(30,29),
union (5,30) ,union (23,5) ,union (6,23) ,union (13,6) ,union
(7,13) ,union(12,7) ,union (9,12) ,union(10,9) ,union(3,10)
,union (26,3) ,union (28,26) ,union (17,28) ,union (22,17) ,
union (19,22) ,union(27,19) ,union (14,27) ,union (21,14) ,
union (16,21) ,union(24,16) ,union (1,24) ,union (8,1) ,union
(15,8) ,union(2,15) ,union(11,2) ,union(20,11) ,union

(4,20) ,ro0t (30) ,r00t(29) ,r00t(28) ,root (27) ,root (26),

root (25) ,root (24) ,ro0t (23) ,root (22) ,root(21),root (20),

root (19) ,root (18) ,root (17) ,root (16) ,root (15) ,root(14),

root (13) ,root (12) ,root(11),root(10),root(9) ,root(8),
root (7) ,root (6) ,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)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)
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parr-uf2-id47, processors=unbounded

140 T : T
Applicable ——

Applied ——
120 L Store Size

100 |
80 |
60 +
40 -

20 +

Store = Query = [union(14,11) ,union(15,14) ,union(20,15),
union (22,20) ,union (5,22) ,union (16,5) ,union (4,16) ,union
(11,4) ,union(7,11) ,union (20,7) ,union (30,20) ,union
(16,30) ,union(29,16) ,union(18,29) ,union (2,18) ,union
(8,2) ,union(15,8) ,union (6,15) ,union (9,6) ,union(2,9),
union (26,2) ,union(10,26) ,union (5,10) ,union (17,5) ,union
(1,17) ,union(25,1) ,union(30,25) ,union (29,30) ,union

21,29) ,union(12,21) ,ro00t(30) ,ro0t (29) ,r00t (28) ,root

27) ,root (26) ,root (25) ,root (24) ,roo0t(23) ,ro0t(22) ,root

21) ,ro00t(20) ,ro0t(19) ,ro0t (18) ,ro0t (17) ,r00t(16) ,r00t

15) ,root (14) ,root (13) ,root(12) ,root(11),root(10),root

9) ,ro0t (8) ,root (7),root(6),root(5),root(4),root(3),

oot (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)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)
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parr-blk1-id48, processors=unbounded

160
Applicable ——

Applied ——
140 Store Size 1

120 +
100 +
80 -
60 -

40 -

20 ¢

Store = Query = [grab(30,130),grab(29,129) ,grab(28,128),
grab (27,127) ,grab(26,126) ,grab(25,125) ,grab(24,124) ,
grab(23,123) ,grab(22,122) ,grab(21,121) ,grab(20,120),
grab(19,119) ,grab(18,118) ,grab(17,117) ,grab(16,116) ,
grab(15,115) ,grab(14,114) ,grab(13,113) ,grab(12,112),
grab(11,111) ,grab(10,110) ,grab(9,109) ,grab(8,108) ,grab
(7,107) ,grab(6,106) ,grab(5,105) ,grab(4,104) ,grab

(3,103) ,grab(2,102) ,grab(1,101) ,empty(30) ,empty(29) ,

empty (28) ,empty (27) ,empty (26) ,empty (25) ,empty (24) ,

empty (23) ,empty (22) ,empty (21) ,empty (20) ,empty (19) ,

empty (18) ;empty (17) ,empty (16) ,empty (15) ,empty (14) ,

empty (13) ;empty (12) ,empty (11) ,empty (10) ,empty (9) ,empty

(8) ,empty (7) ,empty (6) ,empty (5) ,empty(4) ,empty(3) ,empty

(2) ,empty (1) ,clear (130),clear (129),clear (128),clear

(127) ,clear (126) ,clear (125) ,clear (124),clear (123),

clear (122) ,clear (121),clear (120),clear (119),clear (118)

,clear (117) ,clear (116) ,clear (115) ,clear (114) ,clear

(113) ,clear (112) ,clear (111) ,clear (110),clear (109),

clear (108) ,clear (107) ,clear (106) ,clear (105) ,clear (104)

,clear (103) ,clear (102) ,clear (101) ,on(130,30) ,on

(129,29) ,0on(128,28) ,0n(127,27) ,0on(126,26) ,on(125,25) ,

n(124,24) ,on(123,23) ,0on(122,22) ,on(121,21) ,0on(120,20)
n(119,19),on(118,18),0on(117,17) ,on(116,16) ,on

(115,15) ,on(114,14) ,on(113,13) ,on(112,12) ,on(111,11),

n(110,10),0on(109,9) ,0n(108,8) ,0n(107,7) ,on(106,6) ,on

(105,5) ,on(104,4) ,on(103,3) ,on(102,2) ,on(101,1) ,put

(10,9) ,put(4,10) ,put(26,4) ,put(17,26) ,put(14,17) ,put

(1,14) ,put(5,1) ,put(25,5) ,put(24,25) ,put(17,24) ,put

(19,17) ,put(18,19) ,put(18,18) ,put(3,18) ,put(30,3) ,put

(5,30) ,put(23,5) ,put(13,23) ,put(16,13) ,put(6,16) ,put

(19,6) ,put(7,19) ,put(2,7) ,put(20,2) ,put(7,20) ,put

60



(15,7) ,put (6,15
(line too long
(line too long
(line too long

,put (26,6) ,put (14,26) ,put(13,14) ,[]]

~— — —
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parr-blk2-id49, processors=unbounded
140

Ap':plicable —_—
Applied ——
120 Store Size
100 +
80
60 +
40 +
20 +
aK
0 L
0 1 2 3 4

,6) ,grab(5,5) ,grab (4,4 grab(3 3) ,grab(2,2),grab
1) ,empty (30) ,empty (29) ,empty (28) ,empty (27) ,empty
26) ,empty (25) ,empty (24) ,empty (23) ,empty (22) ,empty (21)
;empty (20) ,empty (19) ,empty (18) ,empty (17) ,empty (16) ,
empty (15) ,empty (14) ,empty (13) ,empty (12) ,empty(11),
empty (10) ,empty (9) ,empty (8) ,empty (7) ,empty (6) ,empty (5)
;empty (4) ,empty (3) ,empty (2) ,empty (1) ,clear (29),clear
(27) ,clear (25) ,clear (23) ,clear (21),clear (19),clear (17)
,clear (15) ,clear (13) ,clear (11),clear(9),clear(7),clear
5) clear(3),clear(l),on(29,30),0n(27,28),0n(25,26),0n
(1
1

Store = Query = [grab(30,30),grab(29,29), grab( 28) ,grab
(27,27) ,grab (26 ,26) ,grab(25,25) ,grab(24,24) , grab
23,23) ,grab(22,22) ,grab(21,21) ,grab (20, 20) grab
19,19) ,grab(18,18) ,grab(17,17) ,grab(16,16) ,grab
15,15) ,grab(14,14) ,grab(13,13) ,grab(12,12) ,grab
( (9,9),grab(8,8) ,grab(7,7) ,grab
)
)

(
E
(11,11) ,grab(10,10) ,grab
(6
(1
(

(
(23,24) ,0n(21,22),0n(19,20) ,on(17,18) ,0on(15,16) ,on
(13 14) n(11,12),0n(9,10) ,on(7,8) ,0on(5,6) ,on(3,4) ,on
(1,2),put(6,3),put(11,6) ,put(27,11) ,put(15,27) ,put
(2, 15) put (6,2) ,put(22,6) ,put(4,22) ,put(23,4) ,put
(2,23) ,put(19,2) ,put(9,19) ,put(12,9) ,put(30,12) ,put
(19,30) ,put(8,19) ,put(12,8) ,put(5,12) ,put(28,5) ,put
(30,28) ,put(1,30),put(3,1),put(4,3) ,put(29,4),put
(20,29) ,put(8,20) ,put(20,8) ,put(7,20) ,put(14,7) ,put
(10.14) []]

(line too long)

line too long)

line too long)

line too long)

line too long)

(
(
(
(
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parr-map-id50, processors=unbounded
100

Applicable ——
Applied ——
Store Size

Store = Query = [mapreduce(cw,cw) ,data(20),data(52),data

data(13) ,data(3) ,data(57) ,data(56) ,data(19),data

) ,data(2) ,data(22) ,data(24) ,data(55) ,data(18) ,data
) ,data (28) ,data(23) ,data(50) ,data(60) ,data(13),data
data (17) ,data(51) ,data(34) ,data (46) ,data(25),data
data(18) ,data(21),data(38),data(8),data(59),data

) ,data (30) ,data(16) ,data(31) ,data(41),data(12),data
data(43) ,data(39) ,data(37) ,data(21) ,data(45),data
) ,data(11) ,data(49) ,data(8) ,data(1),data(40) ,data

) ,data (47) ,data (36) ,data(28) ,data(6) ,data(44) ,data
) ,data(19) ,data(17) ,data(35) ,data(33) ,data(15),6data
) ,data (10) ,data (1) ,data(27) ,data(58) ,data(5), data
data(l data(29) ,data(14) ,data(26) ,data(11) ,data
data(2) ,data(23) ,data(4) ,data(42) ,data(48) ,data

) ,data(53) ,data(12) ,data(9) ,data(22) ,data(3) ,data

) ,data (32) ,data(54) ,data(20) ,[]]

line too long)

line too long)

line too long)

) s
0
5
)
) s
0
)
4
5
7 9
6 0
) )
) :
6 3
9

(
(
(
(
(
(
(
(
(
( 1
( 1
( 4
( )
( 5
( 32

5
1
1
4
7
3
6
2
2
2
2
7
9
1
2
(

(

(
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parr-min-id51, processors=unbounded

450
T Applicable ——

Applied ——
400 ¢ Store Size il

350 ¢
300 ¢
250 ¢
200 +
150 +
100 +

50 ¢

Store = Query = [min(16) ,min(28) ,min(2) ,min(6) ,min(18),
min (3) ,min(22) ,min(27) ,min(8) ,min(11) ,min(24) ,min(29)
min (17) ,min(15) ,min (1) ,min(20) ,min(4) ,min(25) ,min(21)
min (23) ,min(5) ,min(12) ,min(13) ,min(14) ,min(30) ,min(19
,min(10) ,min(7) ,min(26) ,min(9) ,[]]

(line too long)

(min (1) ,[]]

)

)
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parr-sum-id52, processors=unbounded

Applicable —+—
Applied —— |
Store Size

Store = Query = [sum(3) ,sum(13) ,sum(9) ,sum(6) ,sum(19) ,sum
(16) ,sum(30) ,sum(21) ,sum(24) ,sum(4) ,sum(11) ,sum(5) ,sum
(1) ,sum(25) ;,sum(8) ,sum(2) ,sum(10) ,sum(29) ,sum(7) ,sum
(28) ,sum(12) ;,sum(22) ,sum(23) ,sum(27) ,sum(26) ,sum(17) ,
sum(15) ,sum(14) ,sum(20) ,sum(18) ,[]]

. (line too long)

[sum(44) ,sum(11) ,sum(18) ,sum(15) ,sum(47) ,sum(31) ,sum(32),
sum(35) ,sum(24) ;sum(54) ,sum(46) ,sum(22) ,sum(29) ,sum
(27) ;sum (30) , []]

[sum(52) ,sum (63) ,sum(79) ,sum(45) ;,sum(83) ,sum(62) ,sum(70) ,
sum (11) ,[]]

[sum(135) ,sum(115) ,sum(73) ,sum(142) ,[]]

[sum (208) ,sum(257) ,[]]

[sum (465) ,[]]

m
m
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parr-next0-id53, processors=unbounded

5
T Applicable ——
Applied ——

400 Store Size il

350

300 ¢

250 ¢

200 +

150 +

100 +

50 ¢

O‘M wwwwwwwwww 7

012345678 91011121314151617181920212223242526

Store = Query = [next(0,3) ,next(0,8) ,next(0,24) ,next
(0,18) ,next (0,20) ,next (0,10) ,next (0,15) ,next (0,23),
next (0,22) ,next (0,28) ,next (0,26) ,next (0,6) ,next (0,25),
next (0,5) ,next (0,29) ,next (0,4) ,next (0,21) ,next(0,30),
next (0,27) ,next (0,16) ,next (0,11) ,next (0,13) ,next (0,14)
,next (0,7) ,next(0,19) ,next(0,17) ,next (0,1) ,next(0,12),
next (0,9) ,next (0,2) ,[]]

(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)

(line too long)
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(line too long)
(line too long)
(line too long)
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parr-prime-id54, processors=unbounded
55

Applicable ——
Applied —— |
Store Size

50 |
45 |
40 |
35 |
30
25
20 |

15 |

10

Store = Query = [prime(13) ,prime(29) ,prime(6),prime(15),
prime (21) ,prime(7) ,prime (4) ,prime (3) ,prime (8) ,prime
(10) ,prime (26) ,prime (24) ,prime (17) ,prime (12) ,prime (30)
,prime (25) ,prime(19) ,prime(9) ,prime(11) ,prime (16) ,
prime (20) ,prime(22) ,prime (14) ,prime (28) ,prime (18),
prime (2) ,prime(23) ,prime (27) ,prime (5) ,[]]

(line too long)

[prime (13) ,prime (29) ,prime(7) ,prime (3) ,prime (17) ,prime

(19) ,prime(11) ,prime(2) ,prime (23) ,prime (5) ,[]]
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parr-gcd-id55, processors=unbounded

'Appli'cablel i
Applied —— |
Store Size

g 10 11 12 13 14

Store = Query = [gcd(5) ,gcd(30) ,gcd(14)
ged (10) ,ged (19) ,gcd(28) ,gcd (18) ,ged(
,ged (27) ,ged (12) ,gc¢d(17) ,gcd (23) ,gcd
(6) ,gcd (8) ,gcd(7) ,gcd (13) ,gcd (3) ,ged
(4) ,ged (29) ,ged (9) ,ged (25) , []]

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

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

ged (20) ,ged (24) |
) ged (26) ,ged (16)
15) ,gcd(22) ,gcd
11

>
(
(11) ,gcd(21) ,ged

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-uf1-id56, processors=unbounded

120 T r T :
Applicable ——
Applied ——

100 | Store Size

80 |
60 +
40 -

20 +

Store = Query = [union(3,16) ,union(21,3),union(18,21),
union (13,18) ,union(27,13) ,union(10,27) ,union (7,10),
union (2,7) ,union (15,2) ,union(4,15) ,union (22,4) ,union
(23,22) ,union (8,23) ,union (28,8) ,union (26,28) ,union

(17,26) ,union(29,17) ,union (25,29) ,union (11,25) ,union
(24,11) ,union(1,24) ,union(19,1) ,union(12,19) ,union
(14,12) ,union(5,14) ,union(30,5) ,union (6,30) ,union
(20,6) ,union (9,20) ,roo0t (30) ,ro0ot(29) ,root (28) ,root (27)
,root (26) ,root (25) ,root (24) ,ro0t(23) ,ro0t(22) ,root (21)
,r00t (20) ,root (19) ,root (18) ,ro0ot (17) ,r00t(16) ,root (15)
,root (14) ,root (13) ,root (12) ,root(11),root(10),root(9),
root (8) ,root (7) ,root(6) ,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)
(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-uf2-id57, processors=unbounded
140

Ap':plicalﬁle L
Applied ——
120 L Store Size

100 |
80 |
60 +
40 -

20 +

Store = Query [union (28,12) ,union(17,28) ,union(24,17),
union (14,24) ,union(6,14) ,union (20,6) ,union (22,20) ,
union (4, 22) union (3,4) ,union (24,3) ,union(19,24) ,union

(4,19) ,union(21,4) ,union(12,21) ,union (25,12) ,union
(7,25) ,union(2,7) ,union (8,2) ,union (22,8) ,union (16,22) ,
union (8,16) ,union(30,8) ,union (30,30) ,union (27,30) ,
union (13,27) ,union(1,13) ,union(9,1) ,union (23,9) ,union
(13,23) ,union (5,13) ,ro0t (30) ,ro0t(29) ,ro0t (28) ,root

(27) ,root (26) ,root (25) ,root (24) ,roo0t (23) ,ro0t(22) ,root
(21) ,ro00t(20) ,ro0t (19) ,ro0t (18) ,r00t (17) ,root(16) ,root
(15) ,root (14) ,root (13) ,root(12) ,root(11),root(10),root
(9) ,root (8) ,ro0t(7),root(6),root(5),root(4),root(3),

r ot(2) root (1) ,[]]

2

1

9

0

(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-blk1-id58, processors=unbounded

160
Applicable ——

Applied ——
140 | Store Size

120 +
100
80 -
60 -

a0 |

ol

0 1 2

Store = Query = [grab(30,130) ,grab(29,129),grab(28,128),
grab (27,127) ,grab(26,126) ,grab(25,125) ,grab(24,124) ,
grab(23,123) ,grab(22,122) ,grab(21,121) ,grab(20,120),
grab(19,119) ,grab(18,118) ,grab(17,117) ,grab(16,116) ,
grab(15,115) ,grab(14,114) ,grab(13,113) ,grab(12,112),
grab(11,111) ,grab(10,110) ,grab(9,109) ,grab(8,108) ,grab
(7,107) ,grab(6,106) ,grab(5,105)
(3,103) ,grab(2,102) ,grab(1,101) ,empty(30) ,empty(29) ,
empty (28) ,empty (27) ,empty (26) ,empty (25) ,empty (24) ,
empty (23) ,empty (22) ,empty (21) ,empty (20) ,empty (19) ,

)
)
(6

,grab(4,104) ,grab

)

empty (18) ;empty (17) ,empty (16) ,empty (15) ,empty (14) ,
empty (13) ;empty (12) ,empty (11) ,empty (10) ,empty (9) ,empty
(8) ;empty (7) ,empty (6) ,empty(5) ,empty (4) ,empty (3) ,empty
(2) ,empty (1) ,clear (130),clear (129),clear (128),clear
(127) ,clear (126) ,clear (125) ,clear (124),clear (123),
clear (122) ,clear (121),clear (120),clear (119),clear (118)
,clear (117) ,clear (116) ,clear (115) ,clear (114) ,clear
(113) ,clear (112) ,clear (111) ,clear (110),clear (109),
clear (108) ,clear (107) ,clear (106) ,clear (105) ,clear (104)
,clear (103) ,clear (102) ,clear (101) ,on(130,30) ,on
(129,29) ,0on(128,28) ,0n(127,27) ,0on(126,26) ,on(125,25) ,
n(124,24) ,on(123,23) ,0on(122,22) ,on(121,21) ,0on(120,20)

n(119,19),on(118,18) ,on(117,17) ,on(116,16) ,on
(115,15) ,on(114,14) ,on(113,13) ,on(112,12) ,on(111,11),
n(110,10),0on(109,9) ,0n(108,8) ,0n(107,7) ,on(106,6) ,on
(105,5) ,on(104,4) ,on(103,3) ,on(102,2) ,on(101,1) ,put
(8,21) ,put(18,8) ,put(1,18) ,put(3,1),put(10,3),put
(1,10) ,put(15,1),put(14,15) ,put(4,14) ,put(7,4) ,put
(29,7) ,put(13,29) ,put(22,13) ,put(12,22) ,put(10,12) ,put
(24 10),put(11,24),put(27,11),put(17,27),put(20,17),
put (14,20) ,put(24,14) ,put(23,24) ,put(7,23) ,put(20,7),

72



put(11,20) ,put(6,11) ,put(19,6) ,put(26,19) ,put(28,26)
(1]

(line too long)
(line too long)
(line too long)
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parr-blk2-id59, processors=unbounded
140

Applicable ——
Applied ——
120 Store Size
100 +
80
60 +
40 +
20 +
B\
0 L i
0 1 2 3

,6) ,grab(5,5) ,grab (4,4 grab(3 3) ,grab(2,2),grab
1) ,empty (30) ,empty (29) ,empty (28) ,empty (27) ,empty
26) ,empty (25) ,empty (24) ,empty (23) ,empty (22) ,empty (21)
;empty (20) ,empty (19) ,empty (18) ,empty (17) ,empty (16) ,
empty (15) ,empty (14) ,empty (13) ,empty (12) ,empty(11),
empty (10) ,empty (9) ,empty (8) ,empty (7) ,empty (6) ,empty (5)
;empty (4) ,empty (3) ,empty (2) ,empty (1) ,clear (29),clear
(27) ,clear (25) ,clear (23) ,clear (21),clear (19),clear (17)
,clear (15) ,clear (13) ,clear (11),clear(9),clear(7),clear
5) clear(3),clear(1) n(29,30),0n(27,28),0n(25,26) ,on
24),0n(21,22) ,0n(19,20) ,on(17,18) ,on(15,16) ,on
1 (9,10) ,on(7,8) ,0n(5,6) ,on(3,4) ,on

Store = Query = [grab(30,30),grab(29,29), grab( 28) ,grab
(27,27) ,grab (26 ,26) ,grab(25,25) ,grab(24,24) , grab
23,23) ,grab(22,22) ,grab(21,21) ,grab (20, 20) grab
19,19) ,grab(18,18) ,grab(17,17) ,grab(16,16) ,grab
15,15) ,grab(14,14) ,grab(13,13) ,grab(12,12) ,grab
( (9,9),grab(8,8) ,grab(7,7) ,grab
)
)

(
E
(11,11) ,grab(10,10) ,grab
(6
(1
(

(

(23

(13,14) ,on(11,12) .on

(1,2),put(23,19) ,put(7,23) ,put(22,7) ,put(1,22),put
(9,1) ,put(8,9) ,put(14,8) ,put(17,14) ,put(27,17) ,put
(27 27) ,put (17,27) ,put (8,17) ,put (20,8) ,put(22,20) ,put
(2,22) ,put(24,2),put(10,24) ,put(14,10) ,put(29,14) ,put
(5,29) ,put(20,5) ,put(7,20) ,put(30,7) ,put(18,30) ,put
(12,18) ,put(24,12) ,put(2,24) ,put(12,2) ,put(21,12) ,put
(13.21) L[]}

(line too long)

(line too long)

(line too long)

(line too long)
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parr-map-id60, processors=unbounded
100

Applicable ——
Applied ——
Store Size

Store = Query = [mapreduce(cw,cw) ,data(58) ,data(4),data
(17) ,data(19) ,data(9) ,data(27) ,data (46) ,data(4) ,data
7),data(25) ,data(42) ,data(12) ,data(15) ,data(44) ,data
) ,data (6) ,data(13) ,data(23) ,data(26) ,data(16) ,data
) ,data (45) ,data (28) ,data(14) ,data(51) ,data(24) ,6data

) ,data(9) ,data(21) ,data(18) ,data(38) ,data(6),6data

) ,data(17) ,data(10) ,data(13) ,data(41),data(55),data
) ,data(8) ,data(7) ,data(36) ,data(54) ,data(5),data(49)
,data (33) ,data(23) ,data(11) ,data(2),data(15),data(30),

(3
(19
(22
(56
(25
(3

data (3) ,data(52) ,data(60) ,data(29) ,data(18) ,data(32),

data (47) ,data(16) ,data(26) ,data(5),data(24),data(30),

data(2) ,data(40),data(27) ,data(20),data(53),data(50),

data(14) ,data(34) ,data(31),data(59),data(1),data(21),
data (1) ,data(10) ,data(11),data(20),data(35),data(43),
data (39) ,data(8) ,data(7) ,data(12) ,data(22),data(28),

data (48) ,data(29) ,data(57) ,[]]

(line too long)
(line too long)
(line too long)
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450 |
400 +
350 ¢
300 ¢
250 ¢
200 +
150 +
100 +

50 ¢

0

Store = Query =

seq-min-id61, processors=unbounded

Applicable ——
Applied —— |
Store Size

01

2345678 91011121314151617181920212223242526272829

[min(26) ,min(28) ,min(29) ,min(1) ,min(20),

min (16) ,min(17) ,min(30) ,min(23) ;min(14) ,min(3) ,min(15)

,min(7) ,min(10) ,min

2) ,min(21) ,min(9) ,min(25) ,min (27)

(1
,min (22) ,min (8) , nnng ) ,min(24) ,min(19) ,min(4) ,min (6) ,

min (18) ,min(11) ,min

too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too

2) ,min (13) ,[]]
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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)
line too long)
line too long)
line too long)

.. line too long)

[Hnn ) ,min(20) ,min(16) ,min(17) ,min(30) ,min(23) ,min(14)
min (3) ,min(15) ,min(7) ,min(10) ,min(12) ,min(21) ,min(9) ,
min (25) ,min(27) ,min(22) ,min(8) ,[]]

[min (1) ,min(20) ,min(16) ,min(17) ,min(30) ,min(23) ,min(14),
min (3) ,min(15) ,min(7) ,min(10) ,min(12) ,min(21) ,min(9),
min (25) ,min(27) ,min(22) ,[]]

[min (1) ,min(20) ,min(16) ,min(17) ,min(30) ,min(23) ,min(14) ,
min (3) ,min(15) ,min(7) ,min(10) ,min(12) ,min(21) ,min(9) ,
min (25) ,min (27) ,[]]

[min (1) ,min(20) ,min(16) ,min(17) ,min(30) ,min(23) ,min(14),
min (3) ,min(15) ,min(7) ,min(10) ,min(12) ,min(21) ,min(9),
min (25) , []]

[min (1) ,min(20) ,min(16) ,min(17) ,min(30) ,min(23) ,min(14),
nﬁ?f3),nnn(15),nnn(7),nﬂn(lO),Hﬁn(lQ),an(Ql),nﬂn(Q)

[min (1) ,min(20) ,min(16) ,min(17) ,min(30) ,min(23) ,min(14),
min (3) ,min(15) ,min(7) ,min(10) ,min(12) ,min(21) ,[]]

[min (1) ,min(20) ,min(16) ,min(17) ,min(30) ,min(23) ,min(14) ,
min (3) ,min(15) ,min(7) ,min(10) ,min(12) ,[]]

[min (1) ,min(20) ,min(16) ,min(17) ,min(30) nnn(23),nnn(14),
min (3) ,min(15) ,min(7) ,min(10) ,[]]

[min(1) ,min(20) ,min(16) ,min(17) ,min(30) ,min(23) ,min(14),
min (3) ,min(15) ,min(7) ,[]]

[min (1) ,min(20) ,min(16) ,min(17) ,min(30) ,min(23) ,min(14) ,
min (3) ,min(15) ,[]]

[nnnplléﬁdnﬁ?O),nﬁn(l6),nﬁn(17),nnn(30),nﬁn(23),nnn(14),

[min (1) ,min(20) ,min(16) ,min(17) ,min(30) ,min(23) ,min (14)
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[min (1) ,min(20) ,min(16) ,min(17) ,min(30) ,min(23) ,[]]
[min (1) ,min(20) ,min(16) ,min(17) ,min(30) ,[]]

[min (1) ,min(20) ,min(16) ,min(17) ,[]]

[min (1) ,min(20) ,min(16) ,[]]
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900 |
800 ¢
700 ¢
600 r
500 ¢
400 +
300 ¢
200 ¢

100

0

Store = Query =
sum (8) ,sum (2

,sum (1

ysum (6) ,sum(4) ,sum(24) ,sum(25) ,sum(23) ,su

sum (12)

seq-sum-id62, processors=unbounded

Applicable ——
Applied —— |
Store Size

WWWWWWWWWWWWWWW

01234567 8 91011121314151617181920212223242526272829

[sum(21) ,sum(13) ,sum(30) , sum(13) ,sum(11) ,

7) ,sum

7) ,su

(2) ,sum(20) ,sum(7) ,sum (1) ,sum(18),
m(5) ,sum(10) ,sum(26) ,sum(28) ,sum(16)
m(29) ,sum(14)

ssum (19) ,sum (9) ,sum (22) ;sum(15) ,[]]
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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)

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum(35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum(35) ;sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,sum(4) ,[]]

[sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ;sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum(35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,sum(4) ,[]]

[sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ;sum (6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum(16) ,sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39) ,
sum (35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum (16) ;sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum(35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ;sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ;sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum(35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,sum(4) ,[]]

[sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum (16) ;sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum(35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39) ,
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sum(35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ;sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum(35) ;sum(36) ,sum(12) ,;sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ;sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,sum(4) ,[]]

[sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum (16) ;sum(6) ,sum(4) ,[]]

[sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum(16) ,sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum (16) ;sum (6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum(35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum(16) ,sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ;,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum (16) ;sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum(35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ;sum(36) ,sum(12) ,;sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ;sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,sum(4) ,[]]

[sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum (16) ;sum(6) ,sum(4) ,[]]

[sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum(35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum(16) ,sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum (16) ;sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum(35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ;sum(4) ,[]]
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[sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ;sum (6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,sum(4) ,[]]

[sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ;sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum(16) ,sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ;sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum(35) ,sum(36) ,sum(12) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ;sum(36) ,sum(12) ;sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,sum(4) ,[]]

[sum (43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33) ,sum(39),
sum (35) ,sum(36) ,sum(12) ;sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum (16) ;sum(6) ,sum(4) ,[]]

[sum (16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum(36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,[]]

[sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum (36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum(36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ;,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum (36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum (36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum(16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ;sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum (36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ;sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum(36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum (39) ,sum(35) ,sum(36) ,sum (17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum (36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
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,sum (28) ,sum(16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ;,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum (39) ,sum(35) ,sum (36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum (16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum(36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum(16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ;,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum (39) ,sum(35) ,sum(36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
y,sum (28) ;sum(16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum(36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum (39) ,sum(35) ,sum(36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,[]]

[sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum (36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum(36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,[]]

[sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum (39) ,sum(35) ,sum(36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum(36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum(16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ;,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum (39) ,sum(35) ,sum(36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ,sum(6) ,[]]

[sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum(36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ;,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum (39) ,sum(35) ,sum(36) ,sum (17) ,sum(5) ,sum(10) ,sum(26)
y,sum (28) ;sum(16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum(36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum (39) ,sum(35) ,sum(36) ,sum (17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,[]]

[sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum (36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ,sum(6) ,[]]

[sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum(36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ;,sum(43) ,sum(31) ,sum(49) ,sum(33),
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sum(39) ,sum(35) ,sum(36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ;,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum (39) ,sum(35) ,sum(36) ,sum (17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum (39) ,sum(35) ,sum(36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum(36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,[]]

[sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum (36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ,sum(6) ,[]]

[sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum(36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum(16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ;,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum (36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum(36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum(16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ;sum(43) ,sum(31) ,sum(49) ,sum(33),
sum (39) ,sum(35) ,sum(36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,[]]

[sum (16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,sum(33),
sum(39) ,sum(35) ,sum(36) ,sum(17) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,sum(6) ,[]]

[sum(23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,[]]

[sum(23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ,[]]

[sum(23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,[]]

[sum(23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ,[]]

[sum(23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,[]]

[sum (23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ,[]]

[sum(23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,[]]
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[sum(23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ,[]]

[sum (23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,[]]

[sum(23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ,[]]

[sum (23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum(16) ,[]]

[sum (23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,[]]

[sum(23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,[]]

[sum (23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ;sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,[]]

[sum(23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ,[]]

[sum (23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,[]]

[sum(23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ,[]]

[sum(23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,[]]

[sum (23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ,[]]

[sum(23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
,sum(28) ,sum(16) ,[]]

[sum (23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,[]]

[sum(23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,[]]

[sum(23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,[]]

[sum(23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
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,sum (28) ,sum (16) ,[]]

[sum (23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
ysum (28) ;sum(16) ,[]]

[sum(23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum(16) ,[]]

[sum (23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ;sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,[]]

[sum(23) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(5) ,sum(10) ,sum(26)
,sum (28) ,sum (16) ,[]]

[sum (28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ;sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ,sum (16) , []]

[sum(28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ;sum(16) , []]

[sum (28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ,sum (16) , []]

[sum(28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ,sum (16) , []]

[sum (28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ,sum (16) , []]

[sum (28) ,sum(16) ,sum(43) ;,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ,sum (16) , []]

[sum (28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ;sum(16) , []]

[sum (28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ;sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ,sum (16) , []]

[sum (28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ;sum(16) , []]

[sum (28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ;sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ,sum (16) , []]

[sum(28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ;sum (16) , []]

[sum (28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ,sum (16) , []]

[sum (28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
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sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ,sum(16) ,[]]

[sum (28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ;sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ,sum(16) ,[]]

[sum (28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ,sum(16) ,[]]

[sum (28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ;sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ,sum(16) , []]

[sum(28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ,sum(16) ,[]]

[sum(28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ,sum (16) , []]

[sum (28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ,sum (16) , []]

[sum (28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ,sum(16) ,[]]

[sum (28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ,sum(16) ,[]]

[sum(28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49) ,
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ;sum(16) , []]

[sum (28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ;sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ,sum (16) , []]

[sum (28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ;sum(16) , []]

[sum (28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum(33) ,sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ,sum (16) , []]

[sum(28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
sum (33) ,sum(39) ,sum(35) ,sum(36) ,sum(10) ,sum(26) ,sum
(28) ,sum (16) , []]

[sum(28) ,sum(16) ,sum(43) ,sum(32) ,sum(43) ,sum(31) ,sum(49),
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Apﬁii'c"eill')iél””””””””
Applied —— |
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seq-prime-id64, processors=unbounded
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Appli'cablle A
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Store Size
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a0 |
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O S S R ] (S (R R R R
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Store = Query = [prime(5) ,prime(26) ,prime(12),prime(21),
prime (9) ,prime (30) ,prime (3) ,prime (11) ,prime (2) ,prime
(17) ,prime (25) ,prime (8) ,prime (4) ,prime (15) ,prime (23) ,
prime (14) ,prime(20) ,prime(19) ,prime (16) ,prime (22),
prime (6) ,prime (7) ,prime (27) ,prime (10) ,prime (29) ,prime
(24) ,prime(18) ,prime(13) ,prime (28) ,[]]
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prime (4) ,prime(23) ,prime(14) ,prime (19) ,prime(16) ,prime
(22) ,prime (6) ,prime(7) ,prime (27) ,prime (29) ,prime(13),
prime (28) , []]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17),prime(8),
prime (4) ,prime (23) ,prime (14) ,prime(19) ,prime(16) ,prime
(22) ,prime(6) ,prime(7) ,prime (29) ,prime(13) ,prime (28)
(1]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17) ,prime(8),
prime (4) ,prime (23) ,prime (14) ,prime(19) ,prime(16) ,prime
(22) ,prime(7) ,prime (29) ,prime (13) ,prime (28) ,[]]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17),prime(8),
prime (4) ,prime(23) ,prime (14) ,prime (19) ,prime(16) ,prime
(22) ,prime(7) ,prime (29) ,prime (13) ,prime (28) ,[]]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17),prime(8),
prime (4) ,prime (23) ,prime (14) ,prime(19) ,prime(16) ,prime
(7) ,prime(29) ,prime(13) ,prime (28) ,[]]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17),prime(8),
prime (4) ,prime(23) ,prime (14) ,prime (19) ,prime (16) ,prime
(7) ,prime (29) ,prime (13) ,[]]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17) ,prime(8),
prime (4) ,prime (23) ,prime (14) ,prime(19) ,prime(16) ,prime
(7) ,prime (29) ,prime (13) , []]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17),prime(8),
prime (4) ,prime(23) ,prime (14) ,prime (19) ,prime (16) ,prime
(7) ,prime (29) ,prime (13) ,[]]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17),prime(8),
prime (4) ,prime(23) ,prime (14) ,prime (19) ,prime (16) ,prime
(7) ,prime(29) ,prime (13) , []]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17) ,prime(8),
prime (4) ,prime(23) ,prime (14) ,prime (19) ,prime (16) ,prime
(7) ,prime (29) ,prime(13) ,[]]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17),prime(8),
prime (4) ,prime(23) ,prime (14) ,prime (19) ,prime(16) ,prime
(7) ,prime (29) ,prime (13) ,[]]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17) ,prime(8),
prime (4) ,prime (23) ,prime (14) ,prime (19) ,prime(7) ,prime
(29) ,prime (13) 1]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17),prime(8),
prime (4) ,prime(23) ,prime(14) ,prime (19) ,prime(7) ,prime
(29) , prime (13) . []]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17),prime(8),
prime (4) ,prime (23) ,prime (19) ,prime (7) ,prime (29) ,prime
(13) (1]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17) ,prime(8),
prime (23) ,prime(19) ,prime (7) ,prime (29) ,prime(13) ,[]]
[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17) ,prime (23)

,prime (19) ,prime (7) ,prime (29) ,prime (13) ,[]]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17) ,prime(23)
,prime (19) ,prime (7) ,prime (29) ,prime (13) ,[]]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime (17) ,prime (23)
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,prime (19) ,prime (7) ,prime (29) ,prime (13) ,[]]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17) ,prime (23)
,prime (19) ,prime (7) ,prime (29) ,prime (13) ,[]]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17) ,prime (23)
,prime (19) ,prime (7) ,prime (29) ,prime (13) ,[]]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17) ,prime(23)
,prime (19) ,prime (7) ,prime (29) ,prime (13) ,[]]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17) ,prime (23)
,prime (19) ,prime (7) ,prime (29) ,prime (13) ,[]]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17) ,prime(23)
,prime (19) ,prime (7) ,prime (29) ,prime (13) ,[]]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17) ,prime(23)
,prime (19) ,prime (7) ,prime (29) ,prime (13) ,[]]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17) ,prime (23)
,prime (19) ,prime (7) ,prime (29) ,prime (13) ,[]]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17) ,prime(23)
,prime (19) ,prime (7) ,prime (29) ,prime (13) ,[]]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17) ,prime (23)
,prime (19) ,prime (7) ,prime (29) ,prime (13) ,[]]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17) ,prime (23)
,prime (19) ,prime (7) ,prime (29) ,prime (13) ,[]]

[prime (5) ,prime (3) ,prime(11) ,prime(2) ,prime(17) ,prime(23)
,prime (19) ,prime (7) ,prime (29) ,prime (13) ,[]]
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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
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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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long

251



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

253



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

254



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

255



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

257



too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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)
too long)
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-uf2-id67, processors=unbounded
140

Applicable ——
Applied ——
120 L Store Size

100 -

80 r

60 +

40 -

20 +

Store = Query = [union(15,21) ,union(12,15) ,union(11,12),
union (8,11) ,union(12,8) ,union (6,12) ,union (22,6) ,union
(1,22) ,union(10,1) ,union(11,10) ,union(7,11) ,union (7,7)
,union (25,7) ,union (13,25) ,union (1,13) ,union (13,1),
union (2,13) ,union(14,2) ,union(27,14) ,union (19,27) ,
union (30,19) ,union(17,30) ,union (5,17) ,union (10,5) ,
union (29,10) ,union(23,29) ,union(23,23) ,union (15,23),
union (3,15) ,union (28,3) ,root (30) ,roo0t (29) ,root (28),
root (27) ,root (26) ,ro0t (25) ,root (24) ,root(23) ,root (22),
root (21) ,root (20) ,ro0t (19) ,root (18) ,ro0t (17) ,ro0t(16),
root (15) ,root (14) ,root (13) ,root(12),root(11),root(10),
root (9) ,root (8) ,root(7) ,root(6) ,root(5),root(4),root
(3),ro0t(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)
(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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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)
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seq-blk1-id68, processors=unbounded

”® T
Applicable ——

Applied ——
140 Store Size 1

120
100 -
80 L
60 -
a0 ]
20 W
0

012345678910123436742022222028308234362394 42348444580

Store = Query = [grab(30,130) ,grab(29,129),grab(28,128),
grab (27,127) ,grab(26,126) ,grab(25,125) ,grab(24,124) ,
grab(23,123) ,grab(22,122) ,grab(21,121) ,grab(20,120),
grab(19,119) ,grab(18,118) ,grab(17,117) ,grab(16,116) ,
grab(15,115) ,grab(14,114) ,grab(13,113) ,grab(12,112),
grab(11,111) ,grab(10,110) ,grab(9,109) ,grab(8,108) ,grab
(7,107) ,grab(6,106) ,grab(5,105)
(3,103) ,grab(2,102) ,grab(1,101) ,empty(30) ,empty(29) ,
empty (28) ,empty (27) ,empty (26) ,empty (25) ,empty (24) ,
empty (23) ,empty (22) ,empty (21) ,empty (20) ,empty (19) ,

)
)
(6

,grab(4,104) ,grab

)

empty (18) ;empty (17) ,empty (16) ,empty (15) ,empty (14) ,
empty (13) ;empty (12) ,empty (11) ,empty (10) ,empty (9) ,empty
(8) ;empty (7) ,empty (6) ,empty(5) ,empty (4) ,empty (3) ,empty
(2) ,empty (1) ,clear (130),clear (129),clear (128),clear
(127) ,clear (126) ,clear (125) ,clear (124),clear (123),
clear (122) ,clear (121),clear (120),clear (119),clear (118)
,clear (117) ,clear (116) ,clear (115) ,clear (114) ,clear
(113) ,clear (112) ,clear (111) ,clear (110),clear (109),
clear (108) ,clear (107) ,clear (106) ,clear (105) ,clear (104)
,clear (103) ,clear (102) ,clear (101) ,on(130,30) ,on
(129,29) ,0on(128,28) ,0n(127,27) ,0on(126,26) ,on(125,25) ,
n(124,24) ,on(123,23) ,0on(122,22) ,on(121,21) ,0on(120,20)

n(119,19),on(118,18) ,on(117,17) ,on(116,16) ,on
(115,15) ,on(114,14) ,on(113,13) ,on(112,12) ,on(111,11),
n(110,10),0on(109,9) ,0n(108,8) ,0n(107,7) ,on(106,6) ,on
(105,5) ,on(104,4) ,on(103,3) ,on(102,2) ,on(101,1) ,put
(25,18) ,put(10,25) ,put(29,10) ,put(24,29) ,put(29,24),
put (6,29) ,put(12,6) ,put(24,12) ,put(8,24) ,put(20,8) ,put
(28,20) ,put(30,28) ,put(26,30) ,put(21,26) ,put(3,21) ,put
(15,3) ,put(2,15) ,put(13,2) ,put(23,13) ,put(5,23) ,put
(22,5) ,put(11,22) ,put(22,11) ,put(9,22) ,put(17,9) ,put
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(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)
(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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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-blk2-id69, processors=unbounded
"w—_-————r

Applicable ——
Applied ——
120 Store Size
100
80 -
60 r
40 +
20 T
0 Mﬂ;+5%4F444_+—+4HH_4_+_+_hﬂiﬂi+ﬁkﬂ\wh*_fﬂh“‘*

01234567 8 9101112131415161718192021222324252627

,6) ,grab(5,5) ,grab (4,4 grab(3 3) ,grab(2,2),grab

1) ,empty (30) ,empty (29) ,empty (28) ,empty (27) ,empty
26) ,empty (25) ,empty (24) ,empty (23) ,empty (22) ,empty (21)
;empty (20) ,empty (19) ,empty (18) ,empty (17) ,empty (16) ,
empty (15) ,empty (14) ,empty (13) ,empty (12) ,empty(11),
empty (10) ,empty (9) ,empty (8) ,empty (7) ,empty (6) ,empty (5)
;empty (4) ,empty (3) ,empty (2) ,empty (1) ,clear (29),clear
(27) ,clear (25) ,clear (23) ,clear (21),clear (19),clear (17)
,clear (15) ,clear (13) ,clear (11),clear(9),clear(7),clear
(5) clear(3),clear(l),on(29,30),0n(27,28),0n(25,26),0n
(23,24) ,0n(21,22),0n(19,20) ,on(17,18) ,0on(15,16) ,on
(13, 14) n(11,12),0n(9,10) ,on(7,8) ,0on(5,6) ,on(3,4) ,on
(1,2),put(30,17) ,put(27,30) ,put(2,27) ,put(26,2) ,put
(24 26) ,put(5,24) ,put (16,5) ,put(29,16) ,put(9,29) ,put
(4
(
(
(
(

Store = Query = [grab(30,30),grab(29,29), grab( 28) ,grab
(27,27) ,grab (26 ,26) ,grab(25,25) ,grab(24,24) , grab
23,23) ,grab(22,22) ,grab(21,21) ,grab (20, 20) grab
19,19) ,grab(18,18) ,grab(17,17) ,grab(16,16) ,grab
15,15) ,grab(14,14) ,grab(13,13) ,grab(12,12) ,grab
( (9,9),grab(8,8) ,grab(7,7) ,grab
)
)

(
E
(11,11) ,grab(10,10) ,grab
(6
(1
(

,9) ,put(23,4) ,put(14,23) ,put(13,14) ,put(10,13) ,put
28 ,10) ,put(22,28) ,put(9,22) ,put(27,9) ,put(14,27) ,put
6 14) put(1,6) ,put(7,1),put(21,7),put(22,21),put

19,22) ,put(10,19) ,put(28,10) ,put(23,28) ,put(3,23) ,put
15,3) ,[]]

(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)
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seq-map-id70, processors=unbounded
Applicable ——

gp 1 Applied —— |
Store:Size

80 +

70 +

60 r

50 r

40 -

30 r

20 ¢

10 |

Store = Query = [mapreduce(cw,cw) ,data(9) ,data(26) ,data

(58) ,data(22) ,data(49) ,data(60) ,data (1) ,data(18),data
(5),data(3),data(4),data(52) ,data(17),data(24),data
(18) ,data(10) ,data(14) ,data(13) ,data(48) ,data(40) ,data
(47) ,data(17) ,data(6) ,data(51) ,data (1) ,data(33),data
(13) ,data(42) ,data(30) ,data(14) ,data(15) ,data(34) ,data
(28) ,data(21) ,data(16) ,data(19) ,data(12),data(39) ,data
(28),data(10) ,data(19) ,data(2) ,data(56) ,data(35),data
(21),data(29) ,data(54) ,data(3) ,data(31) ,data(5),data
(16) ,data(43) ,data(44) ,data(20) ,data(57) ,data(27) ,data
(24) ,data(25) ,data(30) ,data(23) ,data(50) ,data(37) ,data
(22) ,data(26) ,data(32) ,data(11) ,data(23) ,data(6) ,data
(41) ,data(55) ,data(27) ,data(2) ,data(11),data(7),data
(29) ,data(59) ,data(53) ,data(7) ,data(12),data(8),data

(36) ,data(45) ,data(25) ,data(9) ,data(8) ,data(38) ,data

(20) ,data(4) ,data(46) ,data(15) ,[]]

285



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

286



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

287



(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 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)

\begin{center}

\includegraphics [width=0.8\linewidth |{./par—min—id71—proc
—30.png}

\end{center}

\begin{lstlisting }[breaklines=true]

Store = Query = [min(23) ,min(2) ,min(1) ,min(10) ,min(28),
min(12) ,min(16) ,min(14) ,min(4) ,min(5) ,min(21) ,min(19) ,
min (27) ,min(3) ,min(15) ,min(26) ,min(7) ,min(9) ,min(11),
min (18) ,min(24) ,min(30) ,min(25) ;min(8) ,min(20) ,min(13)
,min(29) ;min(17) ,min(6) ,min(22) ,[]]

(line too long)
(line too long)
... (line too long)
[min (23) ,min(2) ,min(1) ,min(10) ,min(28) ,min(12) ,min(16) ,
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min (14) ,min(4) ,min(5) ,min(21) ,min(19) ,min(27) ,min(3) ,
min (15) ,min(26) ,min(7) ,min(6) ,[]]

[min (23) ,min(2) ,min(1) ,min(10) ,min(28) ,min(12) ,min(16) ,
nﬂnEé?)E?Tn(4),nnn(5),nﬂn(21),Hﬁn(lQ),nﬁn(??),nﬂn(3),

[min (23) ,min(2) ,min(1) ,min(10) ,min(28) ,min(12) ,min(16) ,
min(14) ,min(4) ,min(5) ,min(21) ,min(19) ,min(3) ,[]]

[min (23) ,min(2) ,min(1) ,min(10) ,min(28) ,min(12) ,min(16) ,
min (14) ,min (4) ,min(5) ,min(3) ,[]]

[min(23) ,min(2) ,min(1) ,min(10) ,min(28) ,min(12) ,min(16) ,
min (14) ,min(4) ,min(3) ,[]]

[min(23) ,min(2) ,min(1) ,min(10) ,min(28) ,min(12) ,min(16) ,
min (14) ,min(3) ,[]]

[min (23) ,min(2) ,min(1) ,min(10) ,min(28) ,min(12) ,min(3) ,[]]
[min (23) ,min(2) ,min(1) ,min(10) ,min(28) ,min(3) ,[]]

[min (23) ,min(2) ,min(1) ,min(10) ,min(3) ,[]]
[min(23) ,min(2) ,min(1) ,min(3) ,[]]

[min (23) ,min(2) ,min(1) ,[]]

[min (1), []]

[min (1), []]

289



par-sum-id72, processors=30

72— T
Applicable ——

Applied ——
Store-Si

1000 +

800

600

400 +

200

0 gt
012345678 910111213141516171818202122232425

Store = Query = [sum(11) ,sum(6) ,sum(19) ,sum(14) ,sum(28)
sum(23) ,sum(29) ,sum(5) ,sum(21) ,sum(24) ,sum(3) ,sum
sum(7) ,sum(30) ,sum(27) ,sum(22) ,sum(20) ,sum(9) ,sum
sum (25) ;sum(4) ,sum(8) ,sum(17) ;sum(18) ;sum(2) ,sum (
sum(12) ,sum(26) ,sum (1) ,sum(15) ,[]]

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(

[sum(192) ,sum(23) ,sum(29) ,sum(5) ,sum(21) ,sum(3) ,sum(13),
sum (7) ,sum(30) ,sum(27) ,sum(22) ,sum(20) ,sum(9) ,sum(10) ,
sum(25) ,sum(4) ,sum(8) ,sum(17) ,[]]

[sum(215) ,sum(29) ,sum(5) ,sum(21) ,sum(3) ,sum(13) ,sum(7),
sum (30) ,sum (27) ,sum(22) ,sum(20) ,sum(9) ,sum(10) ,sum(25)
ysum (4) ,sum (8) ,sum(17) []]

[sum (244) ,sum(5) ,sum(21) ;,sum(3) ,sum(13) ,sum(7) ,sum(30) ,
sum(27) ,sum(22) ,sum(20) ,sum(9) ,sum(10) ,sum(25) ,sum(4) ,
sum (8) ,sum (17) ,[]]

[sum(249) ,sum(21) ,sum(3) ,sum(13) ,sum(7) ,sum(30) ,sum(27),
sum(22) ,sum(20) ,sum(9) ,sum(10) ,sum(25) ,sum(4) ,sum(8) ,
sum (17) , []]

[sum(270) ,sum(3) ,sum(13) ;sum(7) ,sum(30) ,sum(27) ,sum(22)
su[n]l](QO) ,sum (9) ,sum (10) ;sum(25) ,sum(4) ,sum(8) ,sum(17)
[sum (273) ,sum(13) ,sum(7) ,sum(30) ,sum(27) ,sum(22) ,sum(20) ,

sum(9) ,sum(10) ,sum(25) ,sum(4) ,sum(8) ,sum(17) ,[]]

[sum (286) ,sum(7) ,sum(30) ,sum(27) ,sum(22) ,sum(20) ,sum(9) ,
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sum (10) ,sum(25) ,sum(4) ,sum(8) ,sum(17) ,[]]
[sum (293) ,sum(30) ,sum(27) ;,sum(22) ,sum(20) ,sum(9) ,sum(10) ,
sum (25) ,sum(4) ,sum(8) ,sum(17) ,[]]
[sum(323) ,sum(27) ,sum(22) ,sum(20) ,sum(9) ,sum(10) ,sum(25) ,
sum(4) ,sum(8) ,sum(17) ,[]]
[sum (350) ,sum(22) ,sum(20) ,sum(9) ,sum(10) ,sum(25) ,sum(4) ,
sum(8) ,sum(17) ,[]]
[sum (372) ,sum(20) ,sum(9) ,sum(10) ,sum(25) ,sum(4) ,sum(8) ,
sum(17) ,[]]
[sum(392) ;sum(9) ,sum(10) ,sum(25) ,sum(4) ,sum(8) ,sum(17)
(1]
sum (401
sum(411) ,
sum (436) ,
sum (440) ,
sum (448
sum (465
sum (465
sum (465

,sum

sum
sum

sum

[ ( )
[sum(411)
[sum (436)
[sum (440)
[sum (448)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465) ,
[sum (465) ,
[sum (465) ,
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum ( )
[sum (465)
[sum (465)
[sum ( )
[sum ( )
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)

sum (465

sum (465

sum (465
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par-next0-id7 3, processors=30

1 Applicable ——

Applied —— |
Store Size

400 +

350 ¢

300 ¢

250 ¢

200 +

150 +

100 +

50 ¢

0 s e el s sl A A ey e e e e e e e e
01234567 891(]123456?1H52012224!3&2&901323435613839!1133143@]8

Store = Query = [next(0,30) ,next(0,10) ,next(0,2) ,next
(0,12) ,next (0,1) ,next (0,18) ,next (0,16) ,next (0,8) ,next
(0,15) ,next (0,26) ,next (0,25) ,next (0,27) ,next (0,28),
next (0,14) ,next (0,5) ,next (0,23) ,next (0,4) ,next (0,22),
next (0,20) ,next (0,13) ,next (0,29) ,next (0,9) ,next (0,17),
next (0,11) ,next(0,21) ,next (0,6) ,next(0,19) ,next (0,3),
next (0,24) ,next (0,7) ,[]]

(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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too long)
too long)
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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)
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par-prime-id74, processors=30

55

Applicable ——
Applied —— |
Store Size

Store = Query = [prime(5) ,prime(17),prime(22),prime(20),
prime (30) ,prime (8) ,prime (24) ,prime (4) ,prime (7) ,prime
(10) ,prime(14) ,prime(9) ,prime(12) ,prime(3) ,prime (28) ,
prime (11) ,prime (6) ,prime (19) ,prime(23) ,prime (26) ,prime
(15) ,prime(27) ,prime(2) ,prime (29) ,prime (13) ,prime(16) ,
prime (18) ,prime(21) ,prime (25) ,[]]

(line too long)

[prime (5) ,prime (17) ,prime(22) ,prime (20) ,prime (30) ,prime
(8) ,prime(24) ,prime(7) ,prime (3) ,prime(11) ,prime(19),
prime (23) ,prime(2) ,prime (29) ,prime(13) ,prime(25) ,[]]

[prime (5) ,prime (17) ,prime(7) ,prime(3) ,prime(11) ,prime(19)
,prime (23) ,prime (2) ,prime (29) ,prime (13) ,[]]
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par-gcd-id75, processors=30

‘Applicable’ —+—
Applied ——

5 6 7 8 9 10 11 12 13 14

Store = Query = [gcd(18) ,gcd(9) ,gcd(16) ,gcd(23),gcd(19),

ged (22) ,ged (14)
,ged (12) ,ged (5)
ged (30) ,ged (13)
,ged (7) ,ged (24)

(line

too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too

,ged (28) ,ged (29) ,gcd (26) ,gcd(6) ,gcd (25)

,ged
,ged
;gcd

(8
(2
(3

),gcd(17) ,gcd(20) ,gcd (21) ,ged (4),
;)1%Td(10),gcd(15),gcd(1l),gcd(2)
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par-uf1-id76, processors=30

120 : T T T
Applicable ——
Applied ——
100 | Store Size
80 +

Store = Query = [union(27,30) ,union(16,27) ,union(21,16),
union (5,21) ,union (15,5) ,union(2,15) ,union (18,2) ,union
(3,18) ,union(28,3) ,union (17,28) ,union (9,17) ,union (4,9)
,union (8,4) ,union (6,8) ,union (22 ,6) ,union(14,22) ,union
(13,14) ,union(23,13) ,union(29,23) ,union (24,29) ,union
(7,24) ,union(12,7) ,union(1,12) ,union (20,1) ,union
(10,20) ,union(25,10) ,union(19,25) ,union(11,19) ,union
(26,11) ,root (30) ,r00t(29) ,ro0t(28) ,r00t(27) ,ro0t(26),
root (25) ,root (24) ,ro0t(23) ,root(22) ,root(21),root (20),

root (19) ,root (18) ,root (17) ,root(16) ,root(15),root(14),

root (13) ,root (12) ,root(11),root(10),root(9) ,root(8),
root (7) ,root (6) ,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)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)
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par-uf2-id77, processors=30

140 T : T
Applicable ——

Applied ——
120 L Store Size

100 |
80 |
60 +
40 -

20 +

Store = Query = [union(16,25) ,union(3,16) ,union(24,3),

union (12,24) ;union(25,12) ,union (29,25) ,union (5,29) ,
union (18,5) ,union(14,18) ,union (20,14) ,union (21,20) ,
union (22,21) ,union(13,22) ,union (27,13) ,union (11,27) ,
union (22,11) ,union(28,22) ,union (8,28) ,union (10,8),
union (28,10) ,union(17,28) ,union(9,17) ,union (26,9) ,
union (19,26) ,union(27,19) ,union (30,27) ,union (16,30) ,
union (12,16) ,union (20,12) ,union(17,20) ,root(30) ,root
(29), root( 8) ,root (27) ,root (26), root(25) root (24) ,root
(23) ,ro00t(22) ,ro0t(21) ,r00t(20) ,ro0t (19) ,ro0t (18) ,root
(17) ,root (16) ,root (15) ,root (14) ,root (13) ,root(12) ,root
(11) ,root (10) ,ro0t(9) ,roo0t (8) ,root (7) ,root(6) ,root(5),
root(4)7root(3),r00t(2),r00t(l) 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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par-blk1-d78, processors=30

160
Applicable ——

Applied ——
140 | Store Size

120 +
100
80 -
60 -

a0 |

ol

0 1 2

Store = Query = [grab(30,130) ,grab(29,129),grab(28,128),
grab (27,127) ,grab(26,126) ,grab(25,125) ,grab(24,124) ,
grab(23,123) ,grab(22,122) ,grab(21,121) ,grab(20,120),
grab(19,119) ,grab(18,118) ,grab(17,117) ,grab(16,116) ,
grab(15,115) ,grab(14,114) ,grab(13,113) ,grab(12,112),
grab(11,111) ,grab(10,110) ,grab(9,109) ,grab(8,108) ,grab
(7,107) ,grab(6,106) ,grab(5,105)
(3,103) ,grab(2,102) ,grab(1,101) ,empty(30) ,empty(29) ,
empty (28) ,empty (27) ,empty (26) ,empty (25) ,empty (24) ,
empty (23) ,empty (22) ,empty (21) ,empty (20) ,empty (19) ,

)
)
(6

,grab(4,104) ,grab

)

empty (18) ;empty (17) ,empty (16) ,empty (15) ,empty (14) ,
empty (13) ;empty (12) ,empty (11) ,empty (10) ,empty (9) ,empty
(8) ;empty (7) ,empty (6) ,empty(5) ,empty (4) ,empty (3) ,empty
(2) ,empty (1) ,clear (130),clear (129),clear (128),clear
(127) ,clear (126) ,clear (125) ,clear (124),clear (123),
clear (122) ,clear (121),clear (120),clear (119),clear (118)
,clear (117) ,clear (116) ,clear (115) ,clear (114) ,clear
(113) ,clear (112) ,clear (111) ,clear (110),clear (109),
clear (108) ,clear (107) ,clear (106) ,clear (105) ,clear (104)
,clear (103) ,clear (102) ,clear (101) ,on(130,30) ,on
(129,29) ,0on(128,28) ,0n(127,27) ,0on(126,26) ,on(125,25) ,
n(124,24) ,on(123,23) ,0on(122,22) ,on(121,21) ,0on(120,20)

n(119,19),on(118,18),0on(117,17) ,on(116,16) ,on
(115,15) ,on(114,14) ,on(113,13) ,on(112,12) ,on(111,11),
n(110,10),0on(109,9) ,0n(108,8) ,0n(107,7) ,on(106,6) ,on
(105,5) ,on(104,4) ,on(103,3) ,on(102,2) ,on(101,1) ,put
(30,23) ,put(13,30) ,put(9,13) ,put(27,9) ,put(25,27) ,put
(5,25) ,put(15,5) ,put(12,15) ,put(13,12) ,put(10,13) ,put
(14,10) ,put(16,14) ,put(1,16) ,put(2,1) ,put(4,2) ,put
(11,4) ,put(3,11) ,put(19,3) ,put(22,19) ,put(4,22) ,put
(18,4) ,put(21,18) ,put(29,21) ,put(26,29) ,put(24,26) ,put
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(7,24) ,put (16,7
(line too long
(line too long
(line too long

,put (17,16) ,put(22,17) ,put(12,22) ,[]]

~— — —
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par-blk2-d79, processors=30

140

Applicable ——
Applied ——
120 Store Size
100 +
80
60 +
40 +
20 +
a\mﬁ\*
0 L
0 1 2 3

,6) ,grab(5,5) ,grab (4,4 grab(3 3) ,grab(2,2),grab
1) ,empty (30) ,empty (29) ,empty (28) ,empty (27) ,empty
26) ,empty (25) ,empty (24) ,empty (23) ,empty (22) ,empty (21)
;empty (20) ,empty (19) ,empty (18) ,empty (17) ,empty (16) ,
empty (15) ,empty (14) ,empty (13) ,empty (12) ,empty(11),
empty (10) ,empty (9) ,empty (8) ,empty (7) ,empty (6) ,empty (5)
;empty (4) ,empty (3) ,empty (2) ,empty (1) ,clear (29),clear
(27) ,clear (25) ,clear (23) ,clear (21),clear (19),clear (17)
,clear (15) ,clear (13) ,clear (11),clear(9),clear(7),clear
(5),clear (3),clear(1),on(29,30),0n(27,28) ,0n(25,26) ,on
(23,24) ,0n(21,22),0n(19,20) ,on(17,18) ,0on(15,16) ,on
(13,14) ,on(11,12),0n(9,10) ,on(7,8) ,on(5,6) ,on(3,4) ,on
(
p

Store = Query = [grab(30,30),grab(29,29), grab( 28) ,grab
(27,27) ,grab (26 ,26) ,grab(25,25) ,grab(24,24) , grab
23,23) ,grab(22,22) ,grab(21,21) ,grab (20, 20) grab
19,19) ,grab(18,18) ,grab(17,17) ,grab(16,16) ,grab
15,15) ,grab(14,14) ,grab(13,13) ,grab(12,12) ,grab
( (9,9),grab(8,8) ,grab(7,7) ,grab
)
)

(
E
(11,11) ,grab(10,10) ,grab
(6
(1
(

1,2),put(5,6) ,put(24,5) ,put(3,24),put(4,3),put(11,4),
ut (27,11) ,put(14,27) ,put (25,14) ,put (15,25) ,put(20,15)
,put(22,20) ,put(2,22) ,put(18,2) ,put(23,18) ,put(7,23),
put(12,7) ,put(10,12) ,put(26,10) ,put(13,26) ,put(28,13),
put(21,28) ,put(28,21) ,put(16,28) ,put(30,16) ,put(11,30)
,put (26,11) ,put(22,26) ,put(1,22) ,put(6,1) ,put(12,6)

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

301



par-map-id80, processors=30
100

Applicable —+—
Applied —— |

80 4 Store Size

80 |
70
60 |
50 |
40 |
30

20 ¢

10

Store = Query = [mapreduce(cw,cw) ,data(51),data(52),data

(26) ,data(48) ,data(36) ,data(11) ,data(8),data(44) ,data
(18) ,data(3) ,data(22) ,data(7) ,data(53),data(54) ,data
(28) ,data(7) ,data(58) ,data(56) ,data(9) ,data(20) ,data
(21),data(12) ,data(6) ,data(6) ,data(8),data(19),data
(21),data(22) ,data(12) ,data(5) ,data(42) ,data(46) ,data
(30) ,data(49) ,data (1) ,data(28) ,data(27),data(27),data
(15) ,data(17) ,data(32) ,data(40) ,data(31) ,data(4) ,data
(14) ,data (1) ,data(2) ,data(57) ,data(4) ,data(10),data
(55) ,data(47) ,data(30) ,data(3) ,data(15) ,data(34) ,data
(16) ,data(29) ,data(25) ,data(29) ,data(16) ,data(14) ,data
(43) ,data(60) ,data(10) ,data(39) ,data(24) ,data(41) ,data
(20) ,data(23) ,data(11) ,data(45) ,data(9) ,data(24) ,data
(38),data(37),data(26) ,data(17) ,data(25),data(50) ,data
(5) ,data(23) ,data(33) ,data(59) ,data(13) ,data(19) ,data
(18) ,data(35) ,data(2) ,data(13) ,[]]

. (line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
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pars-min-id81, processors=30
450

'Appli'cablel i
Applied —— |
Store Size

400 +

350 ¢

300 ¢

250 ¢

200 +

150 +

100 +

50 ¢

0 Fr O E— ]

0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Store = Query = [min(2) ,min(17) ,min(24) ,min(23) ,min(7)

min (8) ,min(12) ,min(15) ,min(21) ,min(26) ,min(28) nnn(b)
min (22) ,min(14) ,min(27) ,min(19) ,min(30) ,min(18) ,min (1)
,min(25) ,min(4) ,min(16) ,min(13) ,min(10) ,min(29) ,min (5)

,min (20) ,min(11) ,min(6) ,min(3) ,[]]
. (line too long)
. (line too long)

... (line too long)

[min(2) ,min(17) ,min(24) ,min(23) ,min(7) ,min(8) ,min(12) ,min
(15) ,min(21) ,min(26) ,min(28) ,min(9) ,min(22) ,min(14) ,
min (27) ,min(19) ,min(1) ,[]]

[min(2) ,min(17) ,min(24) ,min(23) ,min(7) ,min(8) ,min(12) ,min
(¥5%i?ﬁ?§?1),nﬂn(26),nﬂn(28),nﬁn(9),nﬁn(22),nﬂn(14),
[min(2) ,min(17) ,min(24) ,min(23) ,min(7) ,min(8) ,min(12) ,min

(15) ,min(21) ,min(26) ,min(28) ,min(9) ,min(1) ,[]]

[min(2) ,min(17) ,min(24) ,min(23) ,min(7) ,min(8) ,min(12) ,min
(15) ,min(21) ,min(26) ,min (1) ,[]]

[min(2) ,min(17) ,min(24) ;min(23) ,min(7) ,min(8) ,min(12) ,min
(15) ,min(21) ,min(1) ,[]]

[min(2) ,min(17) ,min(24) ,min(23) ,min(7) ,min(8) ,min(12) ,min

(1), 11]

[min(2) ,min(17) ,min(24) ,min(23) ,min(7) ,min(8) ,min (1) ,[]]
[min (2) ,min(17) ,min(24) ;min(23) ,min(7) ,min (1) ,[]]
[min(2) ,min(17) ,min(24) ,min(23) ,min (1) ,[]]

[min(2) ,min(17) ,min(23) ,min(1) ,[]]

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

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

[min (1), []]
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pars-sum-id82, processors=30
1200

" Applicable —+—
Applied ——

1000 +

800

600

400 +

200

o e e s s s
012345678 9101112131415161718192021222324

Store = Query = [sum(5) ,sum(13) ,sum(25) ,sum(24) ,sum(18),
sum(8) ,sum(16) ,sum(2) ,sum(19) ,sum (1) ,sum(9) ,sum(22) ,
sum(15) ,sum(28) ,sum(23) ,sum(14) ,sum(10) ,sum(20) ,sum
(29) ,sum(12) ,sum(30) ,sum(7) ,sum(3) ,sum(4) ,sum(17) ,sum
(11) ,sum(21) ,sum(26) ,sum(6) ,sum(27) ,[]]

(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)

[sum (204) ,sum(41) ,sum(2) ,sum(19) ,sum (1) ,sum(9) ,sum(22),
sum(15) ;sum(23) ,sum(14) ,sum(10) ,sum(20) ,sum(29) ,sum
(12) ,sum(30) ,sum(7) ,sum(3) ,sum(4) ,[]]

[sum (206) ,sum(41) ,sum(19) ;,sum (1) ,sum(9) ,sum(22) ,sum(15),
sum(23) ,sum(14) ,sum(10) ,sum(20) ,sum(29) ,sum(12) ,sum
(30) ,sum (7) ,sum(3) ,sum(4) ,[]]

[sum(225) ,sum(41) ,sum (1) ,sum(9) ,sum(22) ,sum(15) ,sum(23),
sum(14) ;sum(10) ,sum(20) ,sum(29) ,sum(12) ,sum(30) ,sum(7)
,sum (3) ,sum(4) ,[]]

[sum (226) ,sum(41) ,sum(9) ,sum(22) ,sum(15) ,sum(23) ,sum(14),
sum(10) ,sum(20) ,sum(29) ,sum(12) ,sum(30) ,sum(7) ,sum(3) ,
sum (4) ,[]]

[sum(235) ,sum(41) ,sum(22) ,sum(15) ,sum(23) ,sum(14) ,sum(10)
,s[uﬁl(20) ,sum (29) ,sum(12) ;sum(30) ,sum(7) ,sum(3) ,sum(4)

[sum (257) ,sum(41) ;sum(15) ;sum(23) ,sum(14) ,sum(10) ,sum(20)
ysum (29) ;sum (12) ;sum (30) ,sum (7) ,sum(3) ,sum(4) ,[]]
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[sum(272) ,sum(41) ,sum(23) ,sum(14) ,sum(10) ,sum(20) ,sum(29)
,sum (12) ,sum (30) ,sum (7) ;sum(3) ;sum(4) ,[]]
[sum (295) ,sum(41) ;sum(14) ;sum(10) ,sum(20) ,sum(29) ,sum(12)
y,sum (30) ;sum (7) ;sum(3) ;sum(4) ,[]]
[sum (309) ,sum(41) ,sum(10) ,sum(20) ,sum(29) ,sum(12) ,sum(30)
sum (7) ,sum (3) sum (4) ) []]
[sum(319) ,sum(41) ,sum(20) ,sum(29) ,sum(12) ,sum(30) ,sum(7),
sum (3) ;sum(4) ,[]]
[sum(339) ,sum(41) ,sum(29) ,sum(12) ,sum(30) ,sum(7) ,sum(3),
sum (4) , []]
[sum([?)ﬁ8) ,sum(41) ;sum(12) ;sum(30) ,sum(7) ,sum(3) ,sum(4)
[sum (380) ,sum(71) ,sum(7) ;sum(3) ,sum(4) ,[]]
[sum (74) ;sum (387) ,sum(4) ,[]]
[sum(391) ,sum(74) ,[]]
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
[sum (465)
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pars-next0-id83, processors=30

] Applicable ——
Applied ——
400 ¢ Store Size il

350 ¢

300 ¢

250 ¢

200 +

150 +

100 +

50 ¢

0 eﬁ%ﬂﬂmmmmm ®

01234567 8910M2A3M567182R L2222 22BBBIILIBBBBH0

Store = Query = [next(0,22) ,next(0,3),next(0,9) ,next
(0,24) ,next (0,15) ,next (0,11) ,next (0,23) ,next (0,17),
next (0,6) ,next (0,18) ,next (0,14) ,next (0,26) ,next (0,1
next (0,5) ,next (0,29) ,next (0,21) ,next (0,12) ,next (
next (0, 30),next(O,lO),next(O,lG),next( ),next(O 2
next (0,4) ,next (0,19) ,next (0,25) ,next (0, 20),next(

(0,8) |mext (0,13) ,[]]

(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)

(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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too long)
too long)
too long)
too long)
too long)
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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pars-prime-id84, processors=30

55

Applicable ——
Applied —— |
Store Size

Store = Query = [prime(28) ,prime(13) ,prime(24),prime(27),
prime (5) ,prime(3) ,prime (29) ,prime (18) ,prime (26) ,prime
(14) ,prime(15) ,prime(22) ,prime (6) ,prime (11) ,prime (17) ,
prime (30) ,prime (23) ,prime (20) ,prime (25) ,prime (2) ,prime
(16) ,prime(12) ,prime(21) ,prime(9) ,prime(19) ,prime(8),
prime (7) ,prime(4) ,prime (10) ,[]]

. (line too long)

[prime (28) ,prime (13) ,prime(24) ,prime (27) ,prime (5) ,prime
(3) ,prime (29) ,prime(11) ,prime (17) ,prime(23) ,prime(25)
prime (2) ,prime (9) ,prime (19) ,prime (7) ,[]]

[prime (13) ,prime (5) ,prime(3) ,prime(29) ,prime(11) ,prime
(17) ,prime(23) ,prime (2) ,prime(19) ,prime(7) ,[]]
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1400

1200 ¢

1000 t

800

600

400

200

Store = Query

pars-gcd-id85, processors=30

‘Applicable’ —+—
Applied ——
Store Size

o1t 2 3 4 5 6 7 8 9 10 11 12 13 14

[ged
cd(11) ,gc
gcd(28),gc
,ged (13) ,gc
,ged (30) ,gc
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long

)
)
)
)
)
)
)
)
)
)
)
)
)
too long)
)
)
)
)
)
)
)
)
)
)
)
)

(19) ,ged(15) ,ged (17) ,ged (4) ,ged (20),
d(6),ged(27) ,gcd(7) ,gcd(23) ,gcd(18),

(21) ,gcd(29) ,gcd(2) ,gcd (25) ,gcd (5) ,
E24§’ﬁ??(16)’ng(8)7ng(22)’ng(3)

26)

3

(
d
d
d

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)
too long)
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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pars-uf1-id86, processors=30
120

'Appli'cablel i
Applied ——

100 | Store Size

80 |
60 +
40 -

20 +

Store = Query = [union(18,7) ,union(11,18) ,union(1,11),
union (26,1) ,union(8,26) ,union (22,8) ,union (3,22) ,union
(16,3) ,union(2,16) ,union (5,2) ,union (17,5) ,union (27,17)
,union (10,27) ;union (25,10) ,union (12,25) ,union(9,12),
union (13,9) ,union(19,13) ,union(21,19) ,union (28,21),
union (4,28) ,union(15,4) ,union(14,15) ,union (23,14) ,
union (29,23) ,union(30,29) ,union (20,30) ,union (6,20) ,
union (24,6) ,root (30) ,ro0t (29) ,ro0t (28) ,r00t (27) ,root
(26) ,root (25) ,root(24) ,ro0t(23) ,ro0t(22) ,ro0t(21) ,root
(20) ,ro0t(19) ,ro0t (18) ,r00t(17) ,ro0t (16) ,root (15) ,root
(14) ,root (13) ,root (12) ,root (11) ,root(10) ,root(9) ,root
(8),root (7),root(6),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)
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-uf2-id87, processors=30
140

'Appli'cablel i
Applied ——
120 L Store Size

100 |
80 |
60 +
40 -

20 +

Store = Query = [union(25,28) ,union(5,25) ,union(21,5),
union (14,21) ,union(24,14) ,union(19,24) ,union (13,19) ,
union (15,13) ,union(1,15) ,union(28,1) ,union (11,28),
union (7,11) ,union (27,7) ,union (29,27) ,union (13,29),
union(11,13) ,union(20,11) ,union (9,20) ,union (1,9) ,union
(9,1) ,union(17,9) ,union (22,17) ,union (16,22) ,union
(4,16) ,union(6,4) ,union(26,6) ,union(12,26) ,union
(18,12) ,union (20,18) ,union(14,20) ,root (30) ,root (29),

root (28) ,roo0t (27) ,ro0t (26) ,ro0t(25) ,root (24) ,root (23

root (22) ,root (21) ,ro0t(20) ,ro0t(19) ,ro0t (18) ,root (17

root (16) ,root (15) ,root (14) ,root(13) ,root(12) ,root (1

root (10) ,root (9) ,root (8) ,root (7),root(6),root(5),roo0

(4),root(3),r00t(2),root(1) 111

(line too long

line too long

line too long

line too long

line too long

line too long

line too long

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

)

Y

)
)
1)
t

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-blk1-id88, processors=30

160
Applicable ——

Applied ——
140 | Store Size

120 +

100

80 +

60 -

a0 |

20

Store = Query = [grab(30,130) ,grab(29,129),grab(28,128),
grab (27,127) ,grab(26,126) ,grab(25,125) ,grab(24,124) ,
grab(23,123) ,grab(22,122) ,grab(21,121) ,grab(20,120),
grab(19,119) ,grab(18,118) ,grab(17,117) ,grab(16,116) ,
grab(15,115) ,grab(14,114) ,grab(13,113) ,grab(12,112),
grab(11,111) ,grab(10,110) ,grab(9,109) ,grab(8,108) ,grab
(7,107) ,grab(6,106) ,grab(5,105)
(3,103) ,grab(2,102) ,grab(1,101) ,empty(30) ,empty(29) ,
empty (28) ,empty (27) ,empty (26) ,empty (25) ,empty (24) ,
empty (23) ,empty (22) ,empty (21) ,empty (20) ,empty (19) ,

)
)
(6

,grab(4,104) ,grab

)

empty (18) ;empty (17) ,empty (16) ,empty (15) ,empty (14) ,
empty (13) ;empty (12) ,empty (11) ,empty (10) ,empty (9) ,empty
(8) ;empty (7) ,empty (6) ,empty(5) ,empty (4) ,empty (3) ,empty
(2) ,empty (1) ,clear (130),clear (129),clear (128),clear
(127) ,clear (126) ,clear (125) ,clear (124),clear (123),
clear (122) ,clear (121),clear (120),clear (119),clear (118)
,clear (117) ,clear (116) ,clear (115) ,clear (114) ,clear
(113) ,clear (112) ,clear (111) ,clear (110),clear (109),
clear (108) ,clear (107) ,clear (106) ,clear (105) ,clear (104)
,clear (103) ,clear (102) ,clear (101) ,on(130,30) ,on
(129,29) ,0on(128,28) ,0n(127,27) ,0on(126,26) ,on(125,25) ,
n(124,24) ,on(123,23) ,0on(122,22) ,on(121,21) ,0on(120,20)

n(119,19),on(118,18),0on(117,17) ,on(116,16) ,on
(115,15) ,on(114,14) ,on(113,13) ,on(112,12) ,on(111,11),
n(110,10),0on(109,9) ,0n(108,8) ,0n(107,7) ,on(106,6) ,on
(105,5) ,on(104,4) ,on(103,3) ,on(102,2) ,on(101,1) ,put
(29,4) ,put(12,29) ,put(28,12) ,put(14,28) ,put(26,14) ,put
(27,26) ,put(23,27) ,put(7,23) ,put(24,7) ,put(8,24) ,put
(15,8) ,put(11,15) ,put(16,11) ,put(30,16) ,put(18,30) ,put
(18,18) ,put(9,18) ,put(1,9) ,put(20,1) ,put(21,20) ,put
(13,21) ,put(17,13) ,put(12,17) ,put(16,12) ,put(4,16) ,put

313



(5,4) ,put(5,5) ,put(17,5) ,put (30,17) ,put (3,30) ,[]]
(line too long)
(line too long)
(line too long)
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pars-blk2-id89, processors=30

140

"Applicable —+—
Applied ——
120 Store Size
100 +
80
60 +
40 +
20 +
;\\N
0 L ¢

,6) ,grab(5,5) ,grab (4,4 grab(3 3) ,grab(2,2),grab

1) ,empty (30) ,empty (29) ,empty (28) ,empty (27) ,empty
26) ,empty (25) ,empty (24) ,empty (23) ,empty (22) ,empty (21)
;empty (20) ,empty (19) ,empty (18) ,empty (17) ,empty (16) ,
empty (15) ,empty (14) ,empty (13) ,empty (12) ,empty(11),
empty (10) ,empty (9) ,empty (8) ,empty (7) ,empty (6) ,empty (5)
;empty (4) ,empty (3) ,empty (2) ,empty (1) ,clear (29),clear
(27) ,clear (25) ,clear (23) ,clear (21),clear (19),clear (17)
,clear (15) ,clear (13) ,clear (11),clear(9),clear(7),clear
5) clear(3),clear(1) n(29,30),0n(27,28),0n(25,26) ,on

n (

1

Store = Query = [grab(30,30),grab(29,29), grab( 28) ,grab
(27,27) ,grab (26 ,26) ,grab(25,25) ,grab(24,24) , grab
23,23) ,grab(22,22) ,grab(21,21) ,grab (20, 20) grab
19,19) ,grab(18,18) ,grab(17,17) ,grab(16,16) ,grab
15,15) ,grab(14,14) ,grab(13,13) ,grab(12,12) ,grab
( (9,9),grab(8,8) ,grab(7,7) ,grab
)
)

(
E
(11,11) ,grab(10,10) ,grab
(6
(1
(

24) ,on(21,22) ,0n(19,20) ,on(17,18) ,on(15,16) ,on

3 14) n(11,12),0n(9,10) ,on(7,8) ,0on(5,6) ,on(3,4) ,on

,2) ,put(21,17) ,put(1,21) put(23,1),put(18,23),put
7 18) put (12,7) ,put (13, 12),put(3,13),put(14,3),put
(16 14) ,put(27,16) ,put(25,27) ,put(10,25) ,put(22,10),
put (6,22) ,put(22,6) ,put(14,22) ,put(16,14) ,put(11,16) ,
put(20,11) ,put(24,20) ,put(3,24) ,put(27,3) ,put(25,27),
put (15,25) ,put(11,15) ,put(1,11) ,put(8,1) ,put(24,8) ,put
(19.24) ,[]]
(line too long)
(line too long)
(line too long)
(line too long)
( )
( )

(
(23
(
(1
(

line too long
line too long
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(line too long)
(line too long)
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pars-map-id90, processors=30
100

Applicab\e —_—

gp 1 Applied —— |
Store Size

Store = Query = [mapreduce(cw,cw) ,data(30),data(26) ,data
9) data(18) ,data(17) ,data(24) ,data(26) ,data(46) ,data
8),data(11) ,data(25),data(39),data(6),data(1),data
32) ,data(53) ,data(9) ,data(28) ,data(59) ,data(40) ,data
41) ,data(13) ,data(23) ,data(14),data(2),data(16),data
28) ,data(31) ,data(16) ,data(1),data(13),data(20),data
23) ,data(2) ,data(33) ,data(52) ,data(14),data(7) ,data
6) ,data(60) ,data(19) ,data(34) ,data(17),data(3),data
55) ,data(22) ,data(21) ,data(10) ,data(15),data(30),data
45) ;data (37) ,data(42) ,data(43) ,data(38) ,data(19) ,data
54) ,data(50) ,data(25) ,data(56) ,data(29) ,data(24) ,data
48) ,data (7) ,data(29) ,data(36) ,data(21),data(49),data
3),data( 7),data(47) ,data(11) ,data(12),data(51) ,data
58) ,data(20) ,data(4) ,data(44) ,data(57),data(8) ,data
12) ,data(15) ,data(10) ,data(5) ,data(27) ,data(18) ,data
35) ,data (22) ,data(4) ,data(5) ,[]]

(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-min-id91, processors=30
450

Applicable ——
Applied —— |

400 ¢ Store Size

350 ¢
300 ¢
250 ¢
200 +
150 +

100 +

50 ¢

Store = Query = [min(1l) ,min(21) ,min(25) ,min(20) ,min(28),
min(12) ,min(19) ,min(23) ,min(18) ;min(2) ,min(26) ,min(22)
,min(9) ,min(11) ,min(17) ,min(3) ,min(10) ,min(27) ,min(16)
,min(14) ;min(8) ,min(4) ,min(24) ,min(13) ,min(15) ,min(6) ,
min (5) ,min(29) ,min (30) ,min(7) ,[]]
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parsd-sum-id92, processors=30
1200

" " Applicable —+—
lied ——

1000 +

800

600

400 +

200

0
012345678 910112131415161718192021222324

Store = Query = [sum(7) ,sum(22) ,sum(30) ,sum(21) ,sum(23),
sum(6) ,sum(13) ;sum(15) ,sum(8) ,sum(18) ,sum(24) ,sum(14),
sum (9) ,sum(11) ,sum(5) ,sum(16) ,sum(27) ,sum(25) ,sum(19) ,
sum (2) ,sum(20) ,sum(26) ,sum(3) ,sum(17) ;,sum(29) ,sum (1),
sum(4) ,sum(10) ,sum(28) ,sum(12) ,[]]

line too long
line too long

... (line too long)

[sum (55) ,sum(157) ,sum(13) ;sum(15) ,sum(8) ,sum(18) ,sum(24),
sum(14) ;sum(9) ,sum(11) ,sum(16) ,sum(27) ,sum(25) ,sum(19)
ysum (2) ;sum (20) ;sum(3) ,sum (29) ,[]]

[sum(212) ,sum(13) ,sum(15) ,sum(8) ,sum(18) ,sum(24) ,sum(14),
sum(9) ,sum(11) ;sum(16) ,sum(27) ,sum(25) ,sum(19) ,sum(2),
sum (20) ,sum(3) ,sum(29) ,[]]

[sum (225) ,sum(15) ,sum(8) ,sum(18) ,sum(24) ,sum(14) ,sum(9) ,
sum(11) ;sum(16) ,sum(27) ,sum(25) ,sum(19) ,sum(2) ,sum(20)
ssum (3) ,sum (29) ,[]]

[sum (240) ,sum(8) ,sum(18) ,sum(24) ,sum(14) ,sum(9) ,sum(11),
sum(16) ,sum(27) ,sum(25) ,sum(19) ,sum(2) ,sum(20) ,sum(3),
sum (29) , []]

[sum (248) ,sum(18) ,sum(24) ,sum(14) ,sum(9) ,sum(11) ,sum(16),
sum (27) ;sum(25) ;sum(19) ,sum(2) ,sum(20) ,sum(3) ,sum(29)
(1]

[sum(266) ,sum(24) ,sum(14) ,sum(9) ,sum(11) ,sum(16) ,sum(27),
sum(25) ,sum(19) ,sum(2) ,sum(20) ,sum(3) ,sum(29) ,[]]

[sum (290) ,sum(14) ,sum(9) ,sum(11) ,sum(16) ,sum(27) ,sum(25) ,
sum(19) ,sum(2) ,sum(20) ,sum(3) ,sum(29) ,[]]

319



[sum(304) ,sum(9) ,sum(11) ,sum(16) ,sum(27) ,sum(25) ,sum(19),
sum(2) ,sum(20) ,sum(3) ,sum(29) ,[]]

[sum(313) ,sum(11) ,sum(16) ,sum(27) ,sum(25) ,sum(19) ,sum(2),
sum (20) ,sum(3) ,sum(29) ,[]]

[sum(324) ,sum(16) ,sum(27) ,sum(25) ,sum(19) ,sum(2) ,sum(20) ,
sum(3) ,sum(29) ,[]]

[sum(340) ,sum(27) ,sum(25) ,sum(19) ,sum(2) ,sum(20) ,sum(3),
sum (29) , []]

[sum({Bﬁﬂ ,sum (25) ,sum (19) ;sum (2) ;sum (20) ,sum(3) ,sum(29)

sum(392) ,sum(19) ,sum(2) ,sum(20) ,sum(3) ,sum(29) ,[]]
sum(411) ;sum(2) ,sum(20) ,sum(3) ,sum(29) ,[]]

sum(413) ,sum(20) ,sum(3) ,sum(29) ,[]]

sum(433) ,sum(3) ,sum(29) ,[]]

sum (436) ,sum (29) ,[]]

sum (465

sum (465
sum (465

sum (465

sum (465
sum (465

sum (465

sum (465
sum (465
sum (465
sum (465
sum
sum (465
sum (465

sum (465

sum (465

sum (465

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
sum (465
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
sum (465
(

[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[sum (465)
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
[ )
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parsd-next0-id93, processors=30

] Applicable ——

Applied —— |
Store Size

400 +

350 ¢

300 ¢

250 ¢

200 +

150 +

100 +

50 ¢

O Ty
012345678 9101ﬂ2|31415161?181@@QZQQE&D&QSBBBB&&@BE}Q&1

Store = Query = [next(0,5) ,next(0,15) ,next(0,20) ,next
(0,17) ,next (0,30) ,next (0,28) ,next (0,11) ,next (0,7) ,next
(0,1),next(0,21) ,next (0,6) ,next (0,29) ,next (0,13) ,next
(0, 25) next (0,12) ,next (0,22) ,next (0,3) ,next (0,27) ,next
(0,24) ;,next (0,19) ,next (0,16) ,next (0,9) ,next (0,23) ,next
(0,26) ,next (0,4) ,next (0,2) ,next (0,10) ,next (0,8) ,next
(0,

(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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too long
too long
too long
too long
too long
too long
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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parsd-prime-id94, processors=30

55

Applicable ——
Applied —— |
Store Size

Store = Query = [prime(28) ,prime(14),prime(30) ,prime(5),
prime (15) ,prime(8) ,prime (9) ,prime(2) ,prime (20) ,prime
(23) ,prime(7) ,prime(16) ,prime(12) ,prime(3) ,prime(13),
prime (11) ,prime (25) ,prime (17) ,prime (6) ,prime (29) ,prime
(18) ,prime(21) ,prime (27) ,prime (19) ,prime (10) ,prime (24)
,prime (4) ,prime (26) ,prime (22) ,[]]

(line too long)

[prime (5) ,prime (2) ,prime(23) ,prime (7) ,prime (16) ,prime (12)
,prime (3) ,prime (13) ,prime(11) ,prime (17) ,prime (6) ,prime
(29) ,prime(18) ,prime(21) ,prime (27) ,prime(19) ,[]]

[prime (5) ,prime (2) ,prime(23) ,prime(7) ,prime(3) ,prime(13),
prime (11) ,prime(17) ,prime (29) ,prime(19) ,[]]
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parsd-gcd-id95, processors=30
1800

1600 Store%ize
1400 +
1200 +
1000 +
800
600
400

200 ¢

0 " "
001 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19

Store = Query = [gcd(29) ,gcd(4) ,gcd(8),gcd(19),gcd(21),
ged (17) ,ged (16) ,gcd (26) ,gc¢d (30) ,gcd (10) ,gcd (23) ,ged (9)
,ged (15) ,ged(11) ,gc¢d(20) ,gcd (18) ,gcd (24) ,ged (3) ,ged (5)
,ged (22) ,ged (27) ,ged (25) ,gc¢d (6) ,ged (7) ,ged (13) ,gcd (2)
ged (28) ,ged (12) ,ged (14) , []]

(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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too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
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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parsd-uf1-id96, processors=30
120

'Appli'cablel i
Applied ——

100 | Store Size

80 |
60 +
40 -

20 +

Store = Query = [union(20,26) ,union(24,20) ,union(28,24),
union (2,28) ,union(1,2) ,union(17,1) ,union (8,17) ,union
(29,8) ,union (30,29) ,union (6,30) ,union (15,6) ,union
(10,15) ,union(19,10) ,union (4,19) ,union (3,4) ,union
(14,3) ,union(25,14) ,union(16,25) ,union (9,16) ,union
(13,9) ,union(5,13) ,union(11,5) ,union(21,11) ,union
(12,21) ,union(23,12) ,union(18,23) ,union (7,18) ,union
(27,7) ,union (22,27) ,ro0t (30) ,ro0t(29) ,root (28) ,root
(27) ,root (26) ,root (25) ,root (24) ,roo0t (23) ,ro0t(22) ,root
(21) ,ro00t(20) ,ro0t (19) ,ro0t (18) ,r00t (17) ,root(16) ,root

(15) ,root (14) ,root (13) ,root(12) ,root(11),root(10),root

(9) )

roo ]

,r00t (8) ,root (7) ,root (6) ,root(5),root(4) ,root(3),

2

2

1

9

oot (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)
(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-uf2-id97, processors=30
140

Ap':plicalﬁle L
Applied ——
120 L Store Size

100 |
80 |
60 +
40 -

20 +

Store = Query = [union(7,24) ,union(16,7) ,union(21,16),
union (17,21) ,union(19,17) ,union (8,19) ,union (27,8) ,
union (9,27) ,union(23,9) ,union(11,23) ,union(5,11) ,union
(14,5) ,union (27,14) ,union (16,27) ,union(13,16) ,union
(22,13) ,union(30,22) ,union (25,30) ,union (4,25) ,union
(9,4) ,union (8,9) ,union (28,8) ,union(25,28) ,union(20,25)
,union (2,20) ,union (24,2) ,union(5,24) ,union(12,5) ,union

22,12) ,union (26,22) ,ro0t(30) ,ro0t (29) ,ro0t (28) ,root

) root (26) ,root (25) ,root (24) ,root (23) ,root (22) ,root
1) ,root (20) ,root (19) ,root (18) ,ro0t (17) ,root(16) ,root
5) ,root (14) ,root(13),root(12),root(11),root(10),root
) ,root (8) ,roo0t (7) ,root(6) ,ro0t(5),root(4),root(3),

0 ]

(
(2
(2

(1

(9

To t(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)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
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parsd-blk1-id98, processors=30

160
Applicable ——

Applied ——
140 Store Size 1

120 +
100 +
80 -
60 -

40 -

20 ¢

Store = Query = [grab(30,130) ,grab(29,129),grab(28,128),
grab (27,127) ,grab(26,126) ,grab(25,125) ,grab(24,124) ,
grab(23,123) ,grab(22,122) ,grab(21,121) ,grab(20,120),
grab(19,119) ,grab(18,118) ,grab(17,117) ,grab(16,116) ,
grab(15,115) ,grab(14,114) ,grab(13,113) ,grab(12,112),
grab(11,111) ,grab(10,110) ,grab(9,109) ,grab(8,108) ,grab
(7,107) ,grab(6,106) ,grab(5,105)
(3,103) ,grab(2,102) ,grab(1,101) ,empty(30) ,empty(29) ,
empty (28) ,empty (27) ,empty (26) ,empty (25) ,empty (24) ,
empty (23) ,empty (22) ,empty (21) ,empty (20) ,empty (19) ,

)
)
(6

,grab(4,104) ,grab

)

empty (18) ;empty (17) ,empty (16) ,empty (15) ,empty (14) ,
empty (13) ;empty (12) ,empty (11) ,empty (10) ,empty (9) ,empty
(8) ;empty (7) ,empty (6) ,empty(5) ,empty (4) ,empty (3) ,empty
(2) ,empty (1) ,clear (130),clear (129),clear (128),clear
(127) ,clear (126) ,clear (125) ,clear (124),clear (123),
clear (122) ,clear (121),clear (120),clear (119),clear (118)
,clear (117) ,clear (116) ,clear (115) ,clear (114) ,clear
(113) ,clear (112) ,clear (111) ,clear (110),clear (109),
clear (108) ,clear (107) ,clear (106) ,clear (105) ,clear (104)
,clear (103) ,clear (102) ,clear (101) ,on(130,30) ,on
(129,29) ,0on(128,28) ,0n(127,27) ,0on(126,26) ,on(125,25) ,

n(124,24) ,on(123,23) ,0on(122,22) ,on(121,21) ,0on(120,20)

n(119,19),on(118,18),0on(117,17) ,on(116,16) ,on

(115,15) ,on(114,14) ,on(113,13) ,on(112,12) ,on(111,11),

n(110,10),0on(109,9) ,0n(108,8) ,0n(107,7) ,on(106,6) ,on
(105,5) ,on(104,4) ,on(103,3) ,on(102,2) ,on(101,1) ,put
(22,28) ,put (26,22) ,put(20,26) ,put(13,20) ,put(2,13) ,put
(19,2) ,put(29,19) ,put(27,29) ,put(16,27) ,put (26,16) ,put
(11,26) ,put(9,11) ,put(17,9) ,put(29,17) ,put(6,29) ,put
(27,6) ,put(18,27) ,put(28,18) ,put(15,28) ,put(3,15) ,put
( ) (

22.3) ,put(17,22) ,put(30,17) ,put(8,30) ,put(4,8) ,put

328



(24,4) ,put(13,24) ,put (6,13) ,put(5,6) ,put(2,5) ,[]]
(line too long)
(line too long)
(line too long)
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parsd-blk2-id99, processors=30
140

Applicab\e —_—
Applied ——
120 Store Size
100
80
60 r
40 +
20 -
;\\K‘Q‘\
0 L i E.3

,6) ,grab(5,5) ,grab (4,4 grab(3 3) ,grab(2,2),grab
1) ,empty (30) ,empty (29) ,empty (28) ,empty (27) ,empty
26) ,empty (25) ,empty (24) ,empty (23) ,empty (22) ,empty (21)
;empty (20) ,empty (19) ,empty (18) ,empty (17) ,empty (16) ,
empty (15) ,empty (14) ,empty (13) ,empty (12) ,empty(11),
empty (10) ,empty (9) ,empty (8) ,empty (7) ,empty (6) ,empty (5)
;empty (4) ,empty (3) ,empty (2) ,empty (1) ,clear (29),clear
(27) ,clear (25) ,clear (23) ,clear (21),clear (19),clear (17)
,clear (15) ,clear (13) ,clear (11),clear(9),clear(7),clear
5) clear(3),clear(l),on(29,30),0n(27,28),0n(25,26),0n
(
1 (

Store = Query = [grab(30,30),grab(29,29), grab( 28) ,grab
(27,27) ,grab (26 ,26) ,grab(25,25) ,grab(24,24) , grab
23,23) ,grab(22,22) ,grab(21,21) ,grab (20, 20) grab
19,19) ,grab(18,18) ,grab(17,17) ,grab(16,16) ,grab
15,15) ,grab(14,14) ,grab(13,13) ,grab(12,12) ,grab
( (9,9),grab(8,8) ,grab(7,7) ,grab
)
)

(
E
(11,11) ,grab(10,10) ,grab
(6
(1
(

(
(23,24) ,0n(21,22),0n(19,20) ,on(17,18) ,0on(15,16) ,on
(13 14) n(11,12),0n(9,10) ,on(7,8) ,0on(5,6) ,on(3,4) ,on
(1,2),put(29,18) ,put(27,29) ,put(3,27) ,put(2,3),put
(7,2) ,put(19,7) ,put(11,19) ,put(23,11) ,put(12,23) ,put
(6, 12) put (17,6) ,put(6,17) ,put(19,6) ,put(23,19) ,put
(15,23) ,put(13,15) ,put(22,13) ,put(10,22) ,put(30,10) ,
put(9,30) ,put(7,9) ,put(12,7),put(5,12) ,put(4,5) ,put
(24,4) ,put(15,24) ,put(27,15) ,put (3,27) ,put(25,3) ,put
(1,25) ,[]]

. (line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

330



(line too long)
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parsd-map-id100, processors=30
100

Applicable —+—

90 Applied ——

I Store Size il
80 -
70 ©
B0 T
50 |
40
30
20 -
10 L

0 1 2 3 4 5

Store = Query = [mapreduce(cw,cw) ,data(17),data(58),data
(39) ,data(11) ,data(16) ,data(38) ,data (46) ,data(27) ,data
(14) ,data(17) ,data(4) ,data(8) ,data(7) ,data(15),data
(18) ,data(23) ,data(52) ,data(57) ,data(51) ,data(12) ,data
(21) ,data(28) ,data(3) ,data(43) ,data(32) ,data(12),data
(2),data(9) ,data(5) ,data(47) ,data(6) ,data(15),data(25)

,data (37) ,data(36) ,data(48) ,data(28),data(31),data(5),

data (53) ,data(2) ,data(59) ,data(18) ,data(30),data(4),

data (55) ,data(42) ,data(19) ,data(16) ,data(20),data(20),
data (44) ,data(3) ,data(14) ,data (1) ,data(11),data(45),
data (26) ,data(35) ,data(40) ,data(29) ,data(1),data(10),
data(24) ,data(26) ,data(24) ,data(29),data(19),data(22),
data(41) ,data(8) ,data(25),data(60) ,data(56) ,data(7),
data (30) ,data(22) ,data(34) ,data(21),data(50),data(54),
data (6) ,data(10) ,data(13) ,data(33) ,data(49) ,data(23),
data (13) ,data(27) ,data(9) ,[]]

(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
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parr-min-id101, processors=30
450

Ap':plicable P
Applied —— |
Store Size

400 +

Store = Query = [min(6) ,min(5) ,min(16) ,min(12) ,min(10),
min (28) ,min(18) ,min(26) ,min(3) ,min(4) ,min(13) ,min(22),
min (27) ,min(19) ,min(8) , nnn( 0) ,min(2) ,min(14) ,min(11),
min (21) ,min(23) ,min(9) ,min(29) ,min(17) ,min(30) ,min (24)
,min (15) ,min (1) ,min(7) ,min(25) ,[]]

... (line too long)

[min(6) ,min(5) ,min(16) ,min(10) ,min(28) ,min(3) ,min(4) ,min
(19) ,min(8) ,min(20) ,min(2) ,min(11) ,min(23) ,min (1) ,[]]

[min (6) ,min(5) ,min(28) ,min(3) ,min(19) ,min(20) ,min(2) ,min
(1) min (1) ,[]]

[min (6) ,min(5) ,min(28) ,min(19) ,min(20) ,min(2) ,min(11) ,min
(1) 1]

[min (6) ,min(28) ,min(19) ,min(20) ,min(2) ,min(11) ,min(1) ,[]]
[min (6) ,min(19) ,min(11) ,min(1) ,[]]
[min (6) ,min(19) ,min(1) ,[]]

[min (6) ,min(19) ,min(1) ,[]]

[min (6) ,min(19) ,min(1) ,[]]

[min (6) ,min(19) ,min(1) ,[]]

[min (6) ,min(19) ,min(1) ,[]]

[min (6) ,min(19) ,min(1) ,[]]

[min (6) ,min(19) ,min(1) ,[]]

[min (6) ,min(19) ,min(1) ,[]]
[min(19) ,min(1) ,[]]

[min(1) ,[]]
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parr-sum-id102, processors=30
1400

" Applicable —+—
Applied ——
1200 | Store Size

1000 t

800

600

400 |

200

Store = Query = [sum(24) ,sum(11) ,sum(25) ,sum(9) ,sum(28),
sum(18) ,sum(10) ,sum(30) ,sum(12) ,sum(6) ,sum(26) ,sum(23)
ysum (3) ;sum(4) ;sum (1) ;sum(19) ,sum(21) ,sum(14) ,sum(16) ,
sum (17) ;sum(15) ,sum(27) ,sum(5) ,sum(7) ,sum(20) ,sum(22) ,
sum(2) ,sum(29) ,sum(8) ,sum(13) ,[]]

. (line too long)

... (line too long)

[sum (38) ,sum(51) ,sum(46) ,sum(30) ,sum(36) ,sum(51) ,sum(41),
sum (25) ,sum(28) ,sum (6) ,sum(26) ,sum(23) ,sum(17) ,sum(27)
;sum (20) -, 1]

[sum (44) ,sum(42) ,sum(74) ,sum(67) ,sum(38) ,sum(51) ,sum(30) ,
sum (51) ;sum(25) ,sum(23) ,sum(20) ,[]]

[sum (58) ,sum(93) ,sum(48) ,sum(125) ,sum(44) ,sum(67) ,sum(30)

[1]

[sum(151) ,sum(48) ,sum(125) ,sum(44) ,sum(67) ,sum(30) ,[]]
[sum(151) ,sum(48) ,sum(125) ,sum(44) ,sum(67) ,sum(30) ,[]]
[sum(151) ,sum(48) ,sum(125) ,sum(44) ,sum(67) ,sum(30) ,[]]
[sum (151) ,sum(48) ,sum(125) ,sum(44) ,sum(67) ,sum(30) ,[]]
[sum(151) ,sum(48) ,sum(125) ;sum(44) ,sum(67) ,sum(30) ,[]]
[sum(111) ,sum(151) ,sum(48) ,sum(125) ,sum(30) ,[]]
[sum(111) ,sum(151) ,sum(48) ,sum(125) ,sum(30) ,[]]
[sum(111) ,sum(151) ,sum(48) ,sum(125) ,sum(30) ,[]]
[sum(111) ,sum(151) ,sum(48) ,sum(125) ,sum(30) ,[]]
[sum(111) ,sum(151) ,sum(48) ,sum(125) ,sum(30) ,[]]

[sum (159) ,sum(155) ,sum(151) ,[]]

[sum(159) ,sum(155) ,sum(151) ,[]]

[sum (159) ,sum(155) ,sum(151) ,[]]

[sum(159) ,sum(155) ,sum(151) ,[]]

[sum (306) ,sum(159) ,[]]

[sum (306) ,sum(159) ,[]]

[sum (306) ,sum(159) ,[]]
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parr-next0-id103, processors=30

450 ———— T T
] Applicable ——

Applied —— |
Store Size

400 +

350 ¢

300 ¢

250 ¢

200 +

150 +

100 +

50 ¢

0 Do **—;FS,‘“‘ WWWWWWWWWWW

012345678910M12A3456 N2 22220 P2BB BB ILIBBBANM U2

Store = Query = [next(0,8) ,next(0,15) ,next(0,22) ,next
(0,25) ,next (0,14) ,next (0,19) ,next (0,10) ,next (0,5) ,next
(0,17) ,next (0,21) ,next(0,12) ,next(0,11) ,next (0,18),
next (0,3) ,next (0,6) ,next (0,23) ,next (0,26) ,next(0,29),
next (0,27) ,next (0,30) ,next (0,20) ,next (0,7) ,next (0,24),
next (0,16) ,next (0,1) ,next (0,9) ,next(0,13) ,next (0,2),
next (0,4) ,next (0,28) ,[]]

(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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too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
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-prime-id104, processors=30

55
Applicable ——
Applied —— |
Store Size
15 F
10 +
5
0 L
0 1 2

Store = Query = [prime(6) ,prime(16),prime(20),prime(27),
prime (2) ,prime(22) ,prime (15) ,prime (29) ,prime (25) ,prime
(30) ,prime(14) ,prime(23) ,prime(17) ,prime (4) ,prime (26) ,
prime (5) ,prime (10) ,prime (3) ,prime (21) ,prime (19) ,prime
(13) ,prime(9) ,prime(18) ,prime(12) ,prime(7) ,prime(28),
prime(11) ,prime(24) ,prime(8) ,[]]

(line too long)

[prime (16) ,prime (2) ,prime (29) ,prime (23) ,prime (17) ,prime
(4) ,prime(5) ,prime(3) ,prime(19) ,prime (13) ,prime (7) ,
prime(11) ,prime(8) ,[]]

[prime (2) ,prime (29) ,prime(23) ,prime (17) ,prime (5) ,prime (3)
,prime (19) ,prime (13) ,prime(7) ,prime (11) ,[]]
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parr-gcd-id105, processors=30
1800

Applicable —+—
1600 | Applied —— |

1400

1200 t

1000 t

800 |

600

400 +

200 ¢

01 2 3 4 5 6 7 8 9 10 1 12 13 14 15

Store = Query = [gcd(14) ,gcd(26) ,gcd(19) ,gcd(12),gcd(27),
ged (29) ,ged (17) ,ged (25) ,gcd (18) ,gcd (3) ,gcd (28) ,ged (4)
ged (20) ,ged (21) ,ged (7) ,gcd(13) ,gcd(16) ,gcd(5) ,ged(15),
ged (30) ,gcd(2) ,gc¢d (10) ,gcd (23) ,gcd(24) ,ged(11) ,ged (9),
ged (22) ,ged (6) ,ged (8) ,[]]

(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)
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )

1
2
2
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
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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
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line

S N N N P P P~ P~ P P P~ P P~ P P~ P P~ P~ P~ P~ P P S~ P~ P~ P~ P~~~ —~

too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
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
long
long
long
long
long
long
long
long
long
long
long
long
long
long
long
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parr-uf1-id106, processors=30

120 : T T T
Applicable ——
Applied ——
100 | Store Size
80 +

Store = Query = [union(4,15) ,union(21,4),union(26,21),
union (25,26) ,union(10,25) ,union(14,10) ,union (6,14) ,
union (23,6) ,union (2,23) ,union (28,2) ,union (9,28) ,union
(18,9) ,union(20,18) ,union(17,20) ,union (7,17) ,union
(12,7) ,union(27,12) ,union(30,27) ,union (22,30) ,union
(24,22) ,union(1,24) ,union(13,1) ,union(11,13) ,union
(16,11) ,union(3,16) ,union(5,3) ,union (8,5) ,union (29,8),
union (19,29) ,root (30) ,ro0t (29) ,ro0t (28) ,r00t (27) ,roo0t
(26) ,root (25) ,root(24) ,ro0t(23) ,ro0t(22) ,ro0t(21) ,root
(20) ,ro0t(19) ,ro0t (18) ,r00t(17) ,ro0t (16) ,root (15) ,root
(14) ,roo0t (13) ,ro0t (12) ,root(11) ,r0o0t(10),r00t(9) ,root
(8),root (7),root(6),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)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
(line too long)
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parr-uf2-id107, processors=30

140 T r T :
Applicable ——
Applied ——
120 L Store Size
100 +
80

Store = Query = [union(27,30) ,union(27,27) ,union(8,27),

union (15,8) ,union (29,15) ,union (5,29) ,union (20,5) ,union
(9,20) ,union (24,9) ,union (19,24) ,union (3,19) ,union
(25,3) ,union (14,25) ,union (25,14) ,union (2,25) ,union

(8,2) ,union(18,8) ,union(4,18) ,union (6,4) ,union(23,6),
union (26,23) ,union(22,26) ,union (4,22) ,union (28,4) ,
union (3,28) ,union(7,3) ,union(1,7) ,union(21,1) ,union
(14,21) ,union (26,14) ,roo0t (30) ,ro0t (29) ,ro0t (28) ,root
7),root(26) ,root (25) ,root (24) ,roo0t(23) ,ro0t(22) ,root
1) ,root (20) ,root (19) ,root (18) ,ro0t (17) ,root(16) ,root
5) ,root (14) ,root(13),root(12),root(11),root(10),root
) ,root (8) ,root (7) ,root(6) ,root(5),root(4),root(3),
0 }

(2
(2

(1

(9

To t(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)
(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-blk1-id108, processors=30

160
Applicable ——

Applied ——
140 | Store Size

120 +

100

80 +

60 -

a0 |

20 *

Store = Query = [grab(30,130) ,grab(29,129),grab(28,128),
grab (27,127) ,grab(26,126) ,grab(25,125) ,grab(24,124) ,
grab(23,123) ,grab(22,122) ,grab(21,121) ,grab(20,120),
grab(19,119) ,grab(18,118) ,grab(17,117) ,grab(16,116) ,
grab(15,115) ,grab(14,114) ,grab(13,113) ,grab(12,112),
grab(11,111) ,grab(10,110) ,grab(9,109) ,grab(8,108) ,grab
(7,107) ,grab(6,106) ,grab(5,105)
(3,103) ,grab(2,102) ,grab(1,101) ,empty(30) ,empty(29) ,
empty (28) ,empty (27) ,empty (26) ,empty (25) ,empty (24) ,
empty (23) ,empty (22) ,empty (21) ,empty (20) ,empty (19) ,

)
)
(6

,grab(4,104) ,grab

)

empty (18) ;empty (17) ,empty (16) ,empty (15) ,empty (14) ,
empty (13) ;empty (12) ,empty (11) ,empty (10) ,empty (9) ,empty
(8) ;empty (7) ,empty (6) ,empty(5) ,empty (4) ,empty (3) ,empty
(2) ,empty (1) ,clear (130),clear (129),clear (128),clear
(127) ,clear (126) ,clear (125) ,clear (124),clear (123),
clear (122) ,clear (121),clear (120),clear (119),clear (118)
,clear (117) ,clear (116) ,clear (115) ,clear (114) ,clear
(113) ,clear (112) ,clear (111) ,clear (110),clear (109),
clear (108) ,clear (107) ,clear (106) ,clear (105) ,clear (104)
,clear (103) ,clear (102) ,clear (101) ,on(130,30) ,on
(129,29) ,0on(128,28) ,0n(127,27) ,0on(126,26) ,on(125,25) ,
n(124,24) ,on(123,23) ,0on(122,22) ,on(121,21) ,0on(120,20)

n(119,19),on(118,18) ,on(117,17) ,on(116,16) ,on
(115,15) ,on(114,14) ,on(113,13) ,on(112,12) ,on(111,11),
n(110,10),0on(109,9) ,0n(108,8) ,0n(107,7) ,on(106,6) ,on
(105,5) ,on(104,4) ,on(103,3) ,on(102,2) ,on(101,1) ,put
(10,25) ,put(20,10) ,put(15,20) ,put(21,15) ,put(30,21),
put(22,30) ,put(19,22) ,put(10,19) ,put(21,10) ,put(11,21)
,put (23,11) ,put(22,23) ,put(1,22) ,put(2,1) ,put(1,2),put
(12,1) ,put(3,12) ,put(5,3) ,put (17,5) ,put(18,17) ,put
(3,18) ,put(17,3) ,put(30,17) ,put(25,30) ,put(27,25) ,put

343



(8,27) ,put (26,8
(line too long
(line too long
(line too long

,put (14,26) ,put (29,14) ,put (4,29) ,[]]

~— — —

344



parr-blk2-id109, processors=30

140

Applicable ——
Applied ——
120 Store Size
100 +
80
60 +
40 +
20 +
a\
0 L
0 1 2 3

,6) ,grab(5,5) ,grab (4,4 grab(3 3) ,grab(2,2),grab
1) ,empty (30) ,empty (29) ,empty (28) ,empty (27) ,empty
26) ,empty (25) ,empty (24) ,empty (23) ,empty (22) ,empty (21)
;empty (20) ,empty (19) ,empty (18) ,empty (17) ,empty (16) ,
empty (15) ,empty (14) ,empty (13) ,empty (12) ,empty(11),
empty (10) ,empty (9) ,empty (8) ,empty (7) ,empty (6) ,empty (5)
;empty (4) ,empty (3) ,empty (2) ,empty (1) ,clear (29),clear
(27) ,clear (25) ,clear (23) ,clear (21),clear (19),clear (17)
,clear (15) ,clear (13) ,clear (11),clear(9),clear(7),clear
(5) clear(3),clear(l),on(29,30),0n(27,28),0n(25,26),0n
(23,24) ,0n(21,22),0n(19,20) ,on(17,18) ,0on(15,16) ,on
(1
(1

Store = Query = [grab(30,30),grab(29,29), grab( 28) ,grab
(27,27) ,grab (26 ,26) ,grab(25,25) ,grab(24,24) , grab
23,23) ,grab(22,22) ,grab(21,21) ,grab (20, 20) grab
19,19) ,grab(18,18) ,grab(17,17) ,grab(16,16) ,grab
15,15) ,grab(14,14) ,grab(13,13) ,grab(12,12) ,grab
( (9,9),grab(8,8) ,grab(7,7) ,grab
)
)

(
E
(11,11) ,grab(10,10) ,grab
(6
(1
(

3 14) n(11,12),0n(9,10) ,on(7,8) ,0on(5,6) ,on(3,4) ,on
2) ,put (5,8) ,put(16,5) ,put(4,16) ,put(20,4) ,put(9,20)
7put(24,9),put(22,24),put(3,22),put(8,3),put(14,8),put
(30,14) ,put(17,30) ,put(9,17) ,put(20,9) ,put(6,20) ,put
(19,6) ,put(28,19) ,put(23,28) ,put(22,23) ,put(14,22) ,put
(18,14) ,put(19,18) ,put(26,19) ,put(11,26) ,put(26,11) ,
put (3,26) ,put(17,3) ,put(25,17) ,put(24,25) ,put(23,24)

(line too long)
(line too long)
(line too long)
(line too long)
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parr-map-id110, processors=30
100

Applicab\e —_—

gp 1 Applied —— |
Store Size

Store = Query = [mapreduce(cw,cw) ,data(4),data(8),data
(18) ,data(57) ,data(9) ,data(2) ,data(54) ,data(23) ,data
(13) ,data(45) ,data(22) ,data(14) ,data(59) ,data(58) ,data
(19) ,data(20) ,data(28) ,data(22) ,data(25) ,data(10) ,data
(6),data(12),data(9) ,data(31),data(38) ,data(27),data
(36) ,data(23) ,data(16) ,data(34) ,data(55),data(32) ,data
(4) ,data(49) ,data(24) ,data(29) ,data(21) ,data(7),data
(10) ,data(17) ,data(44) ,data(25) ,data(52) ,data(8) ,data
(42) ,data(53) ,data(16) ,data(41) ,data(24) ,data(7),data
(17) ,data(30) ,data(5) ,data(56) ,data (48) ,data(12) ,data
(37) ,data(27) ,data(3) ,data(47) ,data(13) ,data(20),data
(11) ,data(19) ,data(60) ,data(51) ,data(21) ,data(3) ,data
(26) ,data(6) ,data(15) ,data(40) ,data(35) ,data(11),data
(26) ,data(14) ,data(5) ,data (1) ,data(43),data(29),data
(30) ,data (1) ,data(46) ,data(18) ,data(15) ,data(2) ,data
(39) ,data(33) ,data(28) ,data(50) ,[]]

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

346



parr-min-id111, processors=30
450

Appiicable A
Applied —— |
Store Size

400 +

350 ¢

300 ¢

250 ¢

200 +

150 +

100 +

50 ¢

Store = Query = [min(8) ,min(26) ,min(3) ,min(10) ,min(19),
min (24) ,min(11) ,min(30) ,min(12) ,min(23) ,min(5) ,min(2) ,
min (15) ,min(13) ,min(25) ,min(20) ;min(28) ,min(18) ,min

(22) ,min(17) ,min(6) ,min(14) ,min(16) ,min(9) ,min(4) ,min
(1) ,min(7) ,min(29) ,min (21) ,min(27) ,[]]

... (line too long)

[min(8) ,min(26) ,min(3) ,min(10) ,min(19) ,min(5) ,min(2) ,min
(13) ,min(20) ,min(22) ,min(16) ,min(4) ,min (1) ,min(21) ,[]]

[min (26) ,min(3) ,min(10) ;min(5) ,min(2) ,min(13) ,min(22) ,min
(16) ,min(4) ,min(1) ,[]]

[min(3) ,min(10) ,min(2) ,min(13) ,min(16) ,min(4) ,min(1) ,[]]
[min (3) ,min(2) ,min(13) ,min(16) ,min(4) ,min(1) ,[]]
[Hnn(3),nnn(2) nnn( 3) ,min (4) ,min(1) ,[]]
[min(2) ,min(13) ,min(4) ,min(1) ,[]]

[min (13) ,min(4) ,min(1) ,[]]

[min(13) ,min (1) ,H]

[min(13) ,min (1) ,[]]

[min (13) ,min (1) ,[]]

[min (13) ,min (1) ,[]]

[min (13) ,min (1) ,[]]

[min(13) ,min (1) ,[]]

[min (1) ,[]]

[min (1) ,[]]
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parr-sum-id112, processors=30
1400

Applicable L
Applied ——
1200 | Store Size

1000 t

800

600

400 |

200

Store = Query = [sum(18) ,sum(22) ,sum(12) ,sum(2) ,sum(30),
sum (17) ;sum(20) ,sum (1) ,sum(7) ,sum(21) ;,sum(25) ,sum(24)
sum(10) ,sum(16) ,sum(4) ,sum(19) ,sum(23) ,sum(28) ,sum(3) ,
sum (26) ;sum(9) ,sum(15) ,sum(27) ,sum(11) ;sum(6) ,sum(29)
sum(8) ,sum(13) ,sum(14) (5) ,[]]

. (line too long)

... (line too long)

[sum (70) ,sum(12) ,sum(35) ,sum(48) ,sum(86) ,sum(13) ,sum(37),
sum (37) ,sum(29) ,sum(22) ,sum(12) ,sum(2) ,sum(30) ,sum(27)
ysum (5) , [1]

[sum (59) ,sum(32) ,sum(70) ,sum(12) ,sum(35) ,sum(48) ,sum(86) ,
sum (13) ,sum(37) ,sum(29) ,sum(12) ,sum(2) ,sum(30) ,[]]

[sum (98) ,sum(82) ,sum(85) ,sum(94) ,sum(32) ,sum(13) ,sum(29),
sum(2) ,sum(30) ,[]]

[sum (59) ,sum(100) ,sum(82) ,sum(85) ,sum(94) ,sum(32) ,sum(13)

,[H

,sum

sum

[sum (15
[sum (15
[sum (
[sum (
[sum (
[sum(251
[sum(251) ,
[sum(214
[sum (
[sum (
[sum (
[sum (
[sum (
[sum (
[sum (

12}
o

B Sy

sum (214
sum
sum
sum

214
214
sum (214
sum

595555355
EEEEEEEZE
ot
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400 +
350 ¢
300 ¢
250 ¢
200 +
150 +
100 +

50 ¢

0

parr-next0-id113, processors=30

Applicable ——
Applied —— |
Store Size

oo uw-x—}%(a«- wwwwwwwwwwwwwww 7

012345678910MM2314361 N8 2R L22LPCR2BB B3 ILBBEBSHCH

Store = Query = [next(0,15) ,next(0,30) ,next(0,8) ,next

(0,14)
next (0,
next (0

next (0,
next (0,
next (0,
(line

,next (0,11) ,next (0,10) ,next (0,26) ,next (0,22),

28) ,next (0,24) ,next (0,18) ,next(0,16) ,next (0,2),
,6) ,next (0,23) ,next (0,12) ,next (0,7) ,next (0,1),
29),next(0 25) ,next (0,13) ,next (0,4) ,next (0,17),
27) ,next (0,21) ,next (0,9) ,next (0,20) ,next (0,5),
19) ,next (0,3) ,[]]
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)

350



too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)

351



parr-prime-id114, processors=30

55

Applicable ——
Applied —— |
Store Size

Store = Query = [prime(17),prime(23),prime(11),prime(13),
prime (3) ,prime (26) ,prime (14) ,prime (2) ,prime (29) ,prime
(16) ,prime (24) ,prime(27) ,prime (28) ,prime (21) ,prime (8) ,
prime (4) ,prime (9) ,prime (5) ,prime (6) ,prime (30) ,prime
(12) ,prime(22) ,prime(20) ,prime (25) ,prime (7) ,prime (15) ,
prime (19) ,prime(18) ,prime(10) ,[]]

(line too long)

[prime (17) ,prime(23) ,prime(11) ,prime(13) ,prime(3) ,prime
(2) ,prime(29) ,prime (16) ,prime (27) ,prime(21) ,prime(4),
prime (5) ,prime (7) ,prime (19) ,prime (10) ,[]]

[prime (17) ,prime(23) ,prime(11) ,prime(13) ,prime(3) ,prime
(2) ,prime (29) ,prime (5) ,prime(7) ,prime(19) ,[]]
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parr-gcd-id115, processors=30
2000

" Applicable’ ——
Applied —— |
tore Size

1800 t

1600

1400

1200 +

1000 +

800

600

400 +

200 ¢

0

012345678 91011121314151617181920212223242526272829

Store = Query = [gcd(16) ,gcd(29) ,gcd(27) ,gcd(21) ,gcd(7),
ged (10) ,ged (23) ,gc¢d (20) ,gcd (30) ,gcd (15) ,ged (19) ,ged
(28) ,gcd (8) ,gcd(22) ,gcd(24) ,gcd(13) ,ged (26) ,gcd (9) ,ged
(14) ,gcd (2) ,gcd (18) ,gcd (4) ,ged (6) ,gcd (3) ,ged (25) ,ged
(12) .ged (17) ,ged (5) ged (11) ,[]

(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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too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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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parr-uf1-id116, processors=30

120 : T T T
Applicable ——
Applied ——
100 | Store Size
80 +

Store = Query = [union(25,10) ,union(12,25) ,union(7,12),
union (20,7) ,union (18,20) ,union (27,18) ,union (13,27) ,
union (15,13) ,union(4,15) ,union(11,4) ,union(1,11) ,union
(6,1),union(21,6) ,union(19,21) ,union(14,19) ,union
(16,14) ,union(24,16) ,union(2,24) ,union (29,2) ,union
(28,29) ,union(9,28) ,union (8,9) ,union (30,8) ,union (5,30)
,union (17,5) ;union (23,17) ,union (26,23) ,union(3,26) ,
union (22,3) ,root (30) ,ro0t (29) ,ro0t (28) ,ro0t (27) ,root
(26) ,root (25) ,root(24) ,ro0t(23) ,ro0t(22) ,ro0t(21) ,root
(20) ,ro0t(19) ,ro0t (18) ,r00t(17) ,ro0t (16) ,root (15) ,root
(14) ,root (13) ,root (12) ,root (11) ,root(10) ,root(9) ,root
(8),root (7),root(6),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)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

(line too long)

356



parr-uf2-id117, processors=30
140

" Applicable ———
Applied ——
120 L Store Size

100 |
80 |
60 +
40 -

20 +

Store = Query = [union(28,22) ,union(21,28) ,union(13,21),
union (21,13) ;,union(16,21) ,union (24,16) ,union (12,24) ,
union (18,12) ,union(27,18) ,union(19,27) ,union (23,19),
union (28,23) ,union (9,28) ,union (13,9) ,union (8,13) ,union
(24,8) ,union (29,24) ,union (15,29) ,union(25,15) ,union

(11,25) ,union(19,11) ,union(6,19) ,union (2,6) ,union
(12,2) ,union(25,12) ,union(26,25) ,union (10,26) ,union
(7,10) ,union (27,7) ,union (20,27) ,root (30) ,root (29) ,root
(28) ,root (27) ,ro0t(26) ,ro0t (25) ,roo0t (24) ,ro0t(23) ,root
(22) ,ro0t(21) ,r00t(20) ,r00t(19) ,ro0t (18) ,ro0t (17) ,root
(16) ,root (15) ,root (14) ,root (13) ,root(12) ,root(11) ,root
(10) ,root (9) ,ro0t(8) ,root (7) ,root (6) ,root (5),root(4),

r ot(3)7root(2),root(1) 1]

10

0

(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-blk1-id118, processors=30

160
Applicable ——

Applied ——
140 Store Size 1

120 +
100 +
80 -
60 -

40 -

20 \

Store = Query = [grab(30,130) ,grab(29,129),grab(28,128),
grab (27,127) ,grab(26,126) ,grab(25,125) ,grab(24,124) ,
grab(23,123) ,grab(22,122) ,grab(21,121) ,grab(20,120),
grab(19,119) ,grab(18,118) ,grab(17,117) ,grab(16,116) ,
grab(15,115) ,grab(14,114) ,grab(13,113) ,grab(12,112),
grab(11,111) ,grab(10,110) ,grab(9,109) ,grab(8,108) ,grab
(7,107) ,grab(6,106) ,grab(5,105)
(3,103) ,grab(2,102) ,grab(1,101) ,empty(30) ,empty(29) ,
empty (28) ,empty (27) ,empty (26) ,empty (25) ,empty (24) ,
empty (23) ,empty (22) ,empty (21) ,empty (20) ,empty (19) ,

)
)
(6

,grab(4,104) ,grab

)

empty (18) ;empty (17) ,empty (16) ,empty (15) ,empty (14) ,
empty (13) ;empty (12) ,empty (11) ,empty (10) ,empty (9) ,empty
(8) ;empty (7) ,empty (6) ,empty(5) ,empty (4) ,empty (3) ,empty
(2) ,empty (1) ,clear (130),clear (129),clear (128),clear
(127) ,clear (126) ,clear (125) ,clear (124),clear (123),
clear (122) ,clear (121),clear (120),clear (119),clear (118)
,clear (117) ,clear (116) ,clear (115) ,clear (114) ,clear
(113) ,clear (112) ,clear (111) ,clear (110),clear (109),
clear (108) ,clear (107) ,clear (106) ,clear (105) ,clear (104)
,clear (103) ,clear (102) ,clear (101) ,on(130,30) ,on
(129,29) ,0on(128,28) ,0n(127,27) ,0on(126,26) ,on(125,25) ,
n(124,24) ,on(123,23) ,0on(122,22) ,on(121,21) ,0on(120,20)

n(119,19),on(118,18) ,on(117,17) ,on(116,16) ,on
(115,15) ,on(114,14) ,on(113,13) ,on(112,12) ,on(111,11),
n(110,10),0on(109,9) ,0n(108,8) ,0n(107,7) ,on(106,6) ,on
(105,5) ,on(104,4) ,on(103,3) ,on(102,2) ,on(101,1) ,put
(23,10) ,put(11,23) ,put(26,11) ,put(20,26) ,put(29,20),
put(28,29) ,put(12,28) ,put(3,12) ,put(16,3) ,put(26,16) ,
put(19,26) ,put(14,19) ,put(18,14) ,put(22,18) ,put(30,22)
,put (23,30) ,put(12,23) ,put(20,12) ,put(18,20) ,put
(24,18) ,put(1,24) ,put(9,1) ,put(5,9) ,put(17,5) ,put
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(10,17) ,put(30,10) ,put(2,30) ,put(5,2) ,put(25,5) ,put
(29,25) ,[]]

(line too long)

(line too long)

(line too long)
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parr-blk2-id119, processors=30
140

Ap':plicable —_—
Applied ——
120 Store Size
100
80
60 r
40 +
20 -
;K
0 1
0 1 2 3 4

,6) ,grab(5,5) ,grab (4,4 grab(3 3) ,grab(2,2),grab

1) ,empty (30) ,empty (29) ,empty (28) ,empty (27) ,empty
26) ,empty (25) ,empty (24) ,empty (23) ,empty (22) ,empty (21)
;empty (20) ,empty (19) ,empty (18) ,empty (17) ,empty (16) ,
empty (15) ,empty (14) ,empty (13) ,empty (12) ,empty(11),
empty (10) ,empty (9) ,empty (8) ,empty (7) ,empty (6) ,empty (5)
;empty (4) ,empty (3) ,empty (2) ,empty (1) ,clear (29),clear
(27) ,clear (25) ,clear (23) ,clear (21),clear (19),clear (17)
,clear (15) ,clear (13) ,clear (11),clear(9),clear(7),clear
5) clear(3),clear(l),on(29,30),0n(27,28),0n(25,26),0n

(

1

Store = Query = [grab(30,30),grab(29,29), grab( 28) ,grab
(27,27) ,grab (26 ,26) ,grab(25,25) ,grab(24,24) , grab
23,23) ,grab(22,22) ,grab(21,21) ,grab (20, 20) grab
19,19) ,grab(18,18) ,grab(17,17) ,grab(16,16) ,grab
15,15) ,grab(14,14) ,grab(13,13) ,grab(12,12) ,grab
( (9,9),grab(8,8) ,grab(7,7) ,grab
)
)

(
E
(11,11) ,grab(10,10) ,grab
(6
(1
(

24),0n(21,22) ,0n(19,20) ,on(17,18) ,on(15,16) ,on
3 14) n(11,12),0n(9,10) ,on(7,8) ,0on(5,6) ,on(3,4) ,on
,2) ,put(20,2) ,put(30,20) ,put(4,30) ,put(22,4) ,put
7 22) put(23,7) ,put(9,23) ,put(14,9) ,put(17,14) ,put
25,17) ,put (16,25) ,put (27,16) ,put(24,27) ,put(8,24) ,put
14 8) put (28,14) ,put(10,28) ,put(7,10) ,put(25,7) ,put
25) ,put(26,13) ,put(15,26) ,put(4,15) ,put(6,4) ,put
20 6) put(10,20) ,put(11,10) ,put(19,11) ,put(5,19) ,put
17,5) ,[]]
line too long
line too long

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

(
(23
(
(1
(
(
(
(13
(
(

line too long
line too long
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parr-map-id120, processors=30
100

Applicab\e —_—

gp 1 Applied —— |
Store Size

80 +

70 +

60 +

50 +

40 +

30

20 +

10

0 L

0 1 2 3 4 5 6

Store = Query = [mapreduce(cw,cw) ,data(1l1),data(32),data

5) ,data(7),data(35),data(57),data(12),data(37),data
10) ,data(26) ,data(34) ,data(23) ,data(51) ,data(2),data
4) ,data(21) ,data(58) ,data(33) ,data(27) ,data(42) ,data
9) ,data(26) ,data(10) ,data(6) ,data(59),data(41),data
36) ,data (22) ,data(3) ,data(3),data(45),data(15),data
14) ,data(43) ,data(7) ,data(38) ,data(30) ,data (1) ,data
16) ,data(16) ,data(8) ,data(9) ,data(49) ,data(19) ,data
18) ,data(44) ,data(14) ,data(53) ,data(19),data(60),data
17) ,data(4) ,data(28) ,data(20) ,data(21) ,data(17) ,data
1) ,data(8) ,data(40) ,data(18) ,data(31),data(54),6data
12) ,data(50) ,data(20) ,data(30) ,data(13) ,data(55),data
23),data(15) data(24) ,data(52) ,data(56) ,data(25) ,data
29) ,data(2) ,data(24) ,data(22) ,data(5),data(46) ,data
11) ,data(28) ,data(48) ,data(6) ,data(13) ,data(39) ,data
29) ,data(27) ,data(25) ,data(47) ,[]]

(11

(11

(1i

(1i

(11

(11

(11
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parr-min-id121, processors=30
450

Ap':plicable P
Applied —— |
Store Size

400 +

350 ¢

300 ¢

250 ¢

200 +

150 +

100 +

50 ¢

Store = Query = [min(22) ,min(26) ,min(30) ,min(8) ,min(6) ,
min (7) ,min(9) ,min(14) ,min(27) ,min(11) ,min(23) ,min(12),
min (19) ,min(25) ,min(18) ,min(24) ,min(20) ,min(13) ,min (4)
,min(16) ,min(1) ,min(28) ,min(21) ,min(17) ,min(15) ,min (3)
,min (2) ,min (5) ,min(29) ,min(10) ,[]]

... (line too long)

[min(8) ,min(6) ,min(14) ,min(12) ,min(19) ,min(25) ,min(20) ,
min (4) ,min (1) ,min (3) ,min(2) ,min(5) ,min(29) ,[]]

[min (8) ,min(14) ,min(19) ,min(25) ,min(20) ,min(4) ,min (1) ,min
(3) ,min(2) ,min(5) ,[]]

[min (8) ,min(14) ,min(19) ,min(25) ,min(4) ,min(1) ,min(3) ,[]]
[min(8) ,min(14) ,min(19) ,min(4) ,min(1) ,min(3) ,[]]
[min (8) ,min(14) ,min(1) ,min(3) ,[]]

[min (8) ,min(14) ,min(1) ,min(3) ,[]]

[min (8) ,min(14) ,min(1) ,min(3) ,[]]

[min (8) ,min (1) ,min(3) ,[]]

[min (8) min (1) []]

[min (8) ,min (1) ,[]]

[min (8) min(1) . []]

[min (8) min(1) . []]

[min (8) min (1) .[]]

[min (1) []]

[min (1), []]

362



parr-sum-id122, processors=30

1400 T T T

Applicable ——
Applied ——

1200 | Store Size

1000 +

800 t

600 t

400 +

200 t

0

Store = Query = [sum(2) ,sum(7) ,sum(13) ,sum(3) ,sum(23) ,sum
(24) ,sum(6) ;,sum(9) ;sum(19) ,sum(20) ,sum(4) ,sum(10) ,sum
(12) ,sum(29) ,sum(25) ,sum(22) ,sum(28) ,sum(18) ,sum(11),
sum(16) ;sum(15) ;sum(14) ,sum(17) ,sum (1) ;sum(27) ,sum(8) ,
sum (5) ,sum(26) ,sum(21) ,sum(30) ,[]]

. (line too long)

... (line too long)

[sum (65) ,sum(17) ,sum(29) ,sum(76) ,sum(53) ,sum(48) ,sum(50) ,
Suﬁl]@?) ,sum(31) ;sum(2) ;sum(12) ;sum(22) ,sum(28) ,sum(5)

[sum’(19) ysum (141) ,sum (55) ,sum(29) ,sum(53) ,sum(48) ,sum(50)
,sum (31) ,sum(12) ,sum(22) ;sum(5) ,[]]

[sum (196) ,sum(19) ,sum(29) ;,sum(53) ,sum(48) ,sum(50) ,sum(31)
ysum (12) ;sum(22) ;sum(5) ,[]]

[sum (27) ,sum(50) ,sum(196) ,sum(29) ,sum(53) ,sum(48) ,sum(50)
sum(12) ,[])

[sum(27) ,sum(50) ,sum(196) ,sum(29) ,sum(53) ,sum(48) ,sum(50)
ssum (12) - []]

[sum (39) ,sum(244) ,sum(50) ,sum(29) ,sum(53) ,sum(50) ,[]]
[sum (79) ,sum(39) ,sum(244) ,sum(53) ,sum(50) ,[]]
[sum(79) ,sum(39) ,sum(244) ,sum(53) ,sum(50) ,[]]
[sum(323) ,sum(39) ,sum(53) ,sum(50) ,[]]

[sum (89) ,sum(323) ,sum(53) ,[]]

[sum (89) ,sum(323) ,sum(53) ,[]]

[sum (376) ,sum(89) ,[]]

[sum(376) ,sum(89) ,[]]

[sum(376) ,sum(89) ,[]]

[sum (465) ,[]]

[sum (465) ,[]]

[sum (465) ,[]]

[sum (465) ,[]]
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parr-next0-id123, processors=30

450
] Applicable ——
Applied —— |

400 ¢ Store Size

350 ¢
300 ¢
250 ¢
200 +
150 +

100 +

50 ¢

0 Do MM wwi

01234567 8910M2A3M567182R L2222 22BBBIILIBBBBH0

Store = Query = [next(0,17) ,next(0,19) ,next(0,10) ,next
(0,18) ,next (0,27) ,next (0,15) ,next (0,7) ,next (0,29) ,next
(0,30) ,next (0,2) ,next(0,9) ,next (0,14) ,next (0,13) ,next
(0,3) ,next (0,6) ,next (0,20) ,next (0,23) ,next (0,8) ,next
(0, 26),next(O,QZ),next(O,4),next(O,lZ),next(0,5),next
(0,16) ,next (0,25) ,next (0,1) ,next (0,28) ,next(0,11) ,next
(0,21) ,next (0,24) ,[]]
(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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too long)
too long)
too long)
too long)
too long)
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-prime-id124, processors=30

55

Applicable ——
Applied —— |
Store Size

Store = Query = [prime(3) ,prime(18) ,prime(16) ,prime(4),
prime (29) ,prime(9) ,prime (10) ,prime (28) ,prime(24) ,prime
(25) ,prime (7) ,prime(23) ,prime (21) ,prime (22) ,prime (17) ,
prime (8) ,prime (27) ,prime (2) ,prime (26) ,prime (6) ,prime
(14) ,prime(12) ,prime (20) ,prime (30) ,prime (15) ,prime(11)
,prime (5) ,prime (13) ,prime(19) ,[]]

(line too long)

[prime (3) ,prime (4) ,prime(29) ,prime (7) ,prime (23) ,prime (21)
,prime (22) ,prime (17) ,prime (27) ,prime (2) ,prime (6) ,prime
(14) ,prime(11) ,prime(5) ,prime (13) ,prime(19) ,[]]

[prime (3) ,prime (29) ,prime(7) ,prime (23) ,prime (17) ,prime (2)
,prime (11) ,prime (5) ,prime(13) ,prime(19) ,[]]

367



2500

2000

1500 +

1000 +

500

0

Store = Query = [gcd(9) ,gcd (5

ged (27)
yged (7)

,ged (23) ,ged (25) ,ged (28)

ged (17)
(line

parr-gcd-id125, processors=30

"Applicable ——
Applied ——
Store Size

012345678 910112131415161718192021222324

) ,ged (20) ,ged (29) ,ged (21)
,ged (26) ,ged (10) ,ged (4) ,gcd (18) ,gcd(22) ,ged (16)
,ged (19) ,ged (30) ,ged(14) ,gcd(12) ,ged (15) ,ged (3)
ged (2) ,ged (24) ,ged (8) ,gcd (6)
ged (13) ,ged (11) ,[]]
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long

369



too long)
too long)
too long)
too long)
too long)
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-uf1-id126, processors=30

120 T r T :
Applicable ——
Applied ——
100 | Store Size
80 +

Store = Query = [union(28,11) ,union(8,28) ,union(10,8),
union (19,10) ,union(2,19) ,union (3,2) ,union (12,3) ,union
(15,12) ,union (17,15) ;union(26,17) ,union (4,26) ,union
(1,4) ,union(20,1) ,union (29,20) ,union (6,29) ,union (27,6)
,union (5,27) ;union (25,5) ,union (22,25) ,union (18,22) ,
union (13,18) ,union(24,13) ,union (9,24) ,union (14,9),
union (30,14) ,union(7,30) ,union(21,7) ,union (16,21),
union (23,16) ,root (30) ,ro0t (29) ,ro0t (28) ,r00t (27) ,ro0t
(26) ,root (25) ,root (24
(20) ,root (19) ,root (1
(14) ,ro0t (13) ,root (1
(8),root (7),root(6)
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)
)
)
)
)
)
)
)

),ro00t(23) ,ro0t(22) ,ro0t(21) ,root
8) ,ro0t(17) ,root (16) ,ro0t(15) ,roo0t
2) ,root(11),ro0t(10),ro0t(9) ,root
,ro0t (5) ,root (4) ,root(3) ,root(2),

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-uf2-id127, processors=30

140 T r T :
Applicable ——
Applied ——
120 L Store Size
100 +
80

Store = Query = [union(12,23) ,union(28,12) ,union(8,28),
union (19,8) ,union(7,19) ,union (14,7) ,union (16,14) ,union
(29,16) ,union (20,29) ,union (22,20) ,union (5,22) ,union
(25,5) ,union (26,25) ,union (8,26) ,union (7,8) ,union(11,7)
,union (4,11) ;union (22,4) ,union (27,22) ,union(1,27),
union (3,1) ,union(4,3) ,union(5,4) ,union (21,5) ,union
(24,21) ,union(30,24) ,union (2,30) ,union (6,2) ,union(9,6)
,union (6,9) ,root (30) ,ro0t(29) ,roo0t (28) ,r00t(27) ,root
(26) ,root (25) ,root (24) ,ro0t(23) ,ro0t(22) ,ro0t(21) ,root
(20) ,ro0t(19) ,ro0t (18) ,r00t(17) ,ro0t (16) ,root (15) ,root
(14) ,root (13) ,root (12) ,root (11) ,root(10) ,root(9) ,root
(8),root (7),root(6),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)

(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-blk1-id128, processors=30

160
Applicable ——

Applied ——
140 Store Size 1

120 +
100 +
80 -
60 -

40 -

20 \

Store = Query = [grab(30,130) ,grab(29,129),grab(28,128),
grab (27,127) ,grab(26,126) ,grab(25,125) ,grab(24,124) ,
grab(23,123) ,grab(22,122) ,grab(21,121) ,grab(20,120),
grab(19,119) ,grab(18,118) ,grab(17,117) ,grab(16,116) ,
grab(15,115) ,grab(14,114) ,grab(13,113) ,grab(12,112),
grab(11,111) ,grab(10,110) ,grab(9,109) ,grab(8,108) ,grab
(7,107) ,grab(6,106) ,grab(5,105)
(3,103) ,grab(2,102) ,grab(1,101) ,empty(30) ,empty(29) ,
empty (28) ,empty (27) ,empty (26) ,empty (25) ,empty (24) ,
empty (23) ,empty (22) ,empty (21) ,empty (20) ,empty (19) ,

)
)
(6

,grab(4,104) ,grab

)
empty (18) ;empty (17) ,empty (16) ,empty (15) ,empty (14) ,
empty (13) ;empty (12) ,empty (11) ,empty (10) ,empty (9) ,empty
(8) ;empty (7) ,empty (6) ,empty(5) ,empty (4) ,empty (3) ,empty
(2) ,empty (1) ,clear (130),clear (129),clear (128),clear
(127) ,clear (126) ,clear (125) ,clear (124),clear (123),
clear (122) ,clear (121),clear (120),clear (119),clear (118)
,clear (117) ,clear (116) ,clear (115) ,clear (114) ,clear
(113) ,clear (112) ,clear (111) ,clear (110),clear (109),
clear (108) ,clear (107) ,clear (106) ,clear (105) ,clear (104)
,clear (103) ,clear (102) ,clear (101) ,on(130,30) ,on
(129,29) ,0on(128,28) ,0n(127,27) ,0on(126,26) ,on(125,25) ,
n(124,24) ,on(123,23) ,0on(122,22) ,on(121,21) ,0on(120,20)
on(119,19) ,on(118,18) ,on(117,17) ,on(116,16) ,on
(115,15) ,on(114,14) ,on(113,13) ,on(112,12) ,on(111,11),
n(110,10),0on(109,9) ,0n(108,8) ,0n(107,7) ,on(106,6) ,on
(105,5) ,on(104,4) ,on(103,3) ,on(102,2) ,on(101,1) ,put
(19,8) ,put(3,19) ,put(14,3) ,put(9,14) ,put (6,9) ,put
(22,6) ,put(4,22) ,put(13,4) ,put(20,13) ,put(30,20) ,put
(6,30) ,put(15,6) ,put(29,15) ,put(7,29) ,put(12,7) ,put
(9,12) ,put(8,9) ,put(3,8) ,put(22,3),put(10,22) ,put
(24,10),put(25 24) ,put (17,25) ,put (29,17) ,put (17,29),
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put (5,17) ,put(27,5) ,put(24,27) ,put(25,24) ,put(14,25)
(]

(line too long)

(line too long)

(line too long)
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parr-blk2-id129, processors=30
140

Ap':plicable —_—
Applied ——
120 Store Size
100 +
80
60 +
40 +
20 +
:‘M
0 L i
0 1 2 3 4

,6) ,grab(5,5) ,grab (4,4 grab(3 3) ,grab(2,2),grab
1) ,empty (30) ,empty (29) ,empty (28) ,empty (27) ,empty
26) ,empty (25) ,empty (24) ,empty (23) ,empty (22) ,empty (21)
;empty (20) ,empty (19) ,empty (18) ,empty (17) ,empty (16) ,
empty (15) ,empty (14) ,empty (13) ,empty (12) ,empty(11),
empty (10) ,empty (9) ,empty (8) ,empty (7) ,empty (6) ,empty (5)
;empty (4) ,empty (3) ,empty (2) ,empty (1) ,clear (29),clear
(27) ,clear (25) ,clear (23) ,clear (21),clear (19),clear (17)
,clear (15) ,clear (13) ,clear (11),clear(9),clear(7),clear
(5) clear(3),clear(l),on(29,30),0n(27,28),0n(25,26),0n
(23,24) ,on(21,22) ,on(19,20) ,on(17,18) ,on(15,16) ,on
(1
(1

Store = Query = [grab(30,30),grab(29,29), grab( 28) ,grab
(27,27) ,grab (26 ,26) ,grab(25,25) ,grab(24,24) , grab
23,23) ,grab(22,22) ,grab(21,21) ,grab (20, 20) grab
19,19) ,grab(18,18) ,grab(17,17) ,grab(16,16) ,grab
15,15) ,grab(14,14) ,grab(13,13) ,grab(12,12) ,grab
( (9,9),grab(8,8) ,grab(7,7) ,grab
)
)

(
E
(11,11) ,grab(10,10) ,grab
(6
(1
(

3.14) on(11.12) ,0n(9,10) ,on(7,8) ,0n(5,6) ,on(3.4) ,on
2) ,put(6,30) ,put(9,6) ,put (13 9) put(29 13),put
(23 29) ,put(15,23) ,put(29,15) ,put(20,29) ,put(30,20),
put(11,30) ,put(8,11) ,put(11,8) ,put(1,11),put(27,1),put
(10,27) ,put(21,10) ,put(28,21) ,put(10,28) ,put(18,10) ,
put (17,18) ,put(2,17) ,put(23,2) ,put(19,23) ,put(5,19),
put (6,5) ,put(22,6) ,put(18,22) ,put(5,18) ,put(4,5) ,put

(24,4) ,[]]

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

(
(
(
(
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parr-map-id130, processors=30
100

Applicab\e —_—

gp 1 Applied —— |
Store Size

80 +

70 +

60 +

50 +

40 +

30

20 +

10

0 L

0 1 2 3 4 5 6

Store = Query = [mapreduce(cw,cw) ,data(13) ,data(5),data
(7) ,data(25) ,data(28) ,data(24) ,data(33),data(31),data

(21) ,data(49) ,data(20) ,data(54) ,data(38) ,data(10) ,data
(37) ,data(6) ,data(58) ,data(56) ,data(24) ,data(59) ,data
(6),data(27),data(26) ,data(46) ,data (43) ,data(27),data
(48) ,data(30) ,data(22) ,data(8) ,data(5),data(4),data

(57) ,data(18) ,data(11),data(16),data(60) ,data(42),6data
(26) ,data(15) ,data(32) ,data(9) ,data(2),data(23),data

(25) ,data(28) ,data(23) ,data(12),data(29) ,data(21) ,data
(51) ,data(53) ,data(17) ,data(30) ,data(34) ,data(19) ,data
(19) ,data(3) ,data(40) ,data(45) ,data(14) ,data(17),data
(39) ,data(11) ,data(47) ,data (1) ,data(22),data(10),data
(12) ,data(4) ,data(1) ,data(9) ,data(7),data(18) ,data(15)
,data (35) ,data(29) ,data(41) ,data(52) ,data(13),data(36)

,data (20) ,data (44) ,data(55) ,data(2) ,data(14) ,data(8),
data (16) ,data(3),data(50) ,[]]

(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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seq-min-id131, processors=30

45—
1 Applicable ——

Applied —— |
Store Size

400 +

350 ¢

300 ¢

250 ¢

200 +

150 +

100 +

50 ¢

VYN - 3 —
01234567 8 91011121314151617181920212223242526272829

Store = Query = [min(25) ,min(17) ,min(5) ,min(22) ,min(9),
min (24) ,min(21) ,min(19) ,min(16) ;min(30) ,min(29) ,min
(12) ,min(3) ,min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min
(10) ,min(13) ,min(14) ,min(15) ,min(26) ,min(18) ,min(20) ,
min (28) ,min(2) ,min(23) ,min(27) ,min(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)

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

(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)

[min (3) ,min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min
(13) ,min(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min(28) ,
min (2) ,min(23) ,min(27) ,min(6) ,[]]

[min (3) ,min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min
(13) ,min(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min(28) ,
min (2) ,min(23) ,min(27) ,min(6) ,[]]

[min (3) ,min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min
(13) ,min(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min(28) ,
min (2) ,min(23) ,min(27) ,min(6) ,[]]

[min (3) ,min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min
(13) ,min(14) ,min(15) ,min(26) ,min(18) ,min (20) ,min (28) ,
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min (2) ,min(23) ,min(27) ,min(6) ,[]]
[min (3) ,min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min

(13) ,min(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min (28) ,

min (2) ,min(23) ,min(27) ,min(6) ,[]]
[min (3) ,min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min

(13) ,min(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min(28) ,

min (2) ,min(23) ,min(27) ,min(6) ,[]]
[min (3) ,min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min

(13) ,min(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min(28) ,

min (2) ,min(23) ,min(27) ,min(6) ,[]]
[min (3) ,min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min

(13) ,min(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min(28) ,

min (2) ,min(23) ,min(27) ,min(6) ,[]]
[min (3) ,min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min

(13) ,min(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min(28) ,

min (2) ,min(23) ,min(27) ,min(6) ,[]]
[min(3) ,min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min

(13) ,min(14) ;min(15) ,min(26) ,min(18) ,min (20) ,min (28) ,

min (2) ,min(23) ,min(27) ,min(6) ,[]]
[min (3) ,min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min

(13) ,min(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min(28) ,

min (2) ,min(23) ,min(27) ,min(6) ,[]]
[min(3) ,min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min

(13) ,min(14) ,min(15) ,min(26) ,min(18) ,min (20) ,min (28) ,

min (2) ,min(23) ,min(27) ,min(6) ,[]]

[min (3) ,min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min
(13) ,min(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min(28)
min (2) ,min(23) ,min(27) ,min(6) ,[]]

[min (3) ,min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min

(13) ,min(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min (28) ,

min (2) ,min(23) ,min(27) ,min(6) ,[]]
[min (3) ,min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min

(13) ,min(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min(28) ,

min (2) ,min(23) ,min(27) ,min(6) ,[]]
[min (3) ,min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min

(13) ,min(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min (28) ,

min (2) ,min(23) ,min(27) ,min(6) ,[]]
[min (3) ,min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min

(13) ,min(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min(28) ,

min (2) ,min(23) ,min(27) ,min(6) ,[]]
[min (3) ,min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min

(13) ,min(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min(28) ,

min (2) ,min(23) ,;min(27) ,min(6) ,[]]

[min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min

(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min (28) ,min (2) ,
min (23) ,min(27) ,min(6) ,[]]

[min (7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min

(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,
min(23) ,min(27) ,min(6) ,[]]

[min (7) ,min(1) ,min(4) ;min(11) ,min(8) ,min(10) ,min(13) ,min

383



(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,
min (23) ,min(27) ,min(6) ,[]]

[min (7) ,min (1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min
(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min (28) ,min(2) ,
min (23) ,min(27) ,min(6) ,[]]

[min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min
(14) ,min(15) ,min(26) ,min(18) ,min (20) ,min(28) ,min(2),
min (23) ,min(27) ,min(6) ,[]]

[min (7) ,min (1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min
(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,
min (23) ,min(27) ,min(6) ,[]]

[min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min
(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min (28) ,min(2) ,
min (23) ,min(27) ,min(6) ,[]]

[min (7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min
(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,
min(23) ,min(27) ,min(6) ,[]]

[min (7) ,min(1) ,min(4) ;min(11) ,min(8) ,min(10) ,min(13) ,min
(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,
min (23) ,min(27) ,min(6) ,[]]

[min (7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min
(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,
min (23) ,min(27) ,min(6) ,[]]

[min (7) ,min (1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min
(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min (28) ,min(2) ,
min (23) ,min(27) ,min(6) ,[]]

[min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min
(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,
min (23) ,min(27) ,min(6) ,[]]

[min (7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min
(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,
min (23) ,min(27) ,min(6) ,[]]

[min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min
(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min (28) ,min (2) ,
min (23) ,min(27) ,min(6) ,[]]

[min (7) ,min (1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min
(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min (28) ,min(2) ,
min (23) ,min(27) ,min(6) ,[]]

[min(7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min
(14) ,min(15) ;min(26) ,min(18) ,min(20) ,min (28) ,min (2) ,
min (23) ,min(27) ,min(6) ,[]]

[min (7) ,min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min
(14) ,min(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,
min (23) ,min(27) ,min(6) ,[]]

[min (1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min
(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,min(23) ,
min (27) ,min(6) ,[]]

[min (1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min
(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,min(23) ,
min (27) ,min(6) ,[]]
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[min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min
(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,min(23) ,
min (27) ,min(6) ,[]]

[min (1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min
(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,min(23) ,
min (27) ,min(6) ,[]]

[min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min
(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,min(23) ,
min (27) ,min(6) ,[]]

[min (1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min
(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,min(23) ,
min(27) ,min(6) ,[]]

[min (1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min
(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,min(23) ,
min (27) ,min(6) ,[]]

[min (1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min
(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,min(23) ,
min (27) ,min(6) ,[]]

[min (1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min
(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,min(23) ,
min (27) ,min(6) ,[]]

[min (1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min
(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,min(23),
min (27) ,min(6) ,[]]

[min (1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min
(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,min(23) ,
min (27) ,min (6) , []]

[min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min
(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,min(23) ,
min (27) ,min(6) ,[]]

[min (1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min
(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,min(23) ,
min (27) ,min(6) ,[]]

[min (1) ,min(4) ,min(11) ;min(8) ,min(10) ,min(13) ,min(14) ,min
(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,min(23) ,
min (27) ,min(6) ,[]]

[min (1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min
(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,min(23) ,
min (27) ,min(6) ,[]]

[min (1) ,min(4) ,min(11) ;min(8) ,min(10) ,min(13) ,min(14) ,min
(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,min(23) ,
min (27) ,min(6) ,[]]

[min (1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min
(15) ,min(26) ,min(18) ,min(20) ,min(28) ,min(2) ,min(23) ,
min (27) , []]

[min (1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min
(ﬁ?f,Hﬂn(26),nﬂn(18),nﬂn(20),nﬁn(28),nﬂn(2),nﬂn(23)
[min (1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min

(15) ,min(26) ,min(18) ,min(20) ,min (28) ,min(2) ,[]]
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[min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min
(15) ,min(26) ,min(18) ,min (20) ,min(28) ,[]]

[min (1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min
(15) ,min(26) ,min(18) ,min (20) ,[]]

[min (1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min
(15) ,min (26) ,min (18) , []]

[min(1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min
(15) ,min(26) . []]

[min (1) ,min(4) ,min(11) ,min(8) ,min(10) ,min(13) ,min(14) ,min
(15) (1]

) ,min(10) ,min(13) ,min(14) ,[]]

) ,min(10) ,min(13) ,[]]

) min(10) ,[]]

) 5[]
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seq-sum-id132, processors=30
1000

" Applicable —+—
900 + Applied —— |
Store Size

800

700

600

500 ¢

400 |

300 ¢

200

100 ¢

0

Store = Query = [sum(14) ,sum(2) ,sum(26) ,sum(25) ,sum(21),
sum(8) ,sum (1) ,sum(30) ,sum(22) ,sum(27) ,sum(19) ,sum(20) ,
sum (9) ,sum (4) ,sum(28) ,sum(17) ,sum(29) ,sum(18) ,sum(16) ,
sum(23) ;sum(24) ,sum(7) ,sum(6) ,sum(11) ;sum(15) ,sum(5) ,

sum (3) ,;sum(13) ,sum(10) ,sum(12) ,[]]
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(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)

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum (39) ,sum(38) ,sum(20) ,sum (9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28) ,
sum(39) ,sum(38) ,sum(20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28) ,
sum (39) ,sum(38) ,sum (20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum (29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28) ,
sum(39) ,sum(38) ,sum (20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum (29) ;sum(18) ;sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28) ,
sum(39) ,sum(38) ,sum (20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28) ,
sum (39) ,;sum(38) ,sum(20) ,sum(9) ,sum(4) ,sum(28) ;sum(17) ,
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28) ,
sum (39) ,sum(38) ,sum(20) ,sum (9) ,sum(4) ,sum(28) ,sum(17),

399



sum (29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28) ,
sum (39) ,sum (38) ,sum (20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum (29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28) ,
sum (39) ,sum(38) ,sum(20) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,
sum (29) ;sum(18) ,;sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum (20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum (39) ,sum(38) ,sum(20) ,sum(9) ,sum(4) ,sum(28) ;sum(17) ,
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum (39) ,sum(38) ,sum (20) ,sum (9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum (20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum (29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28) ,
sum (39) ,sum(38) ,sum (20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum (20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum (39) ,sum(38) ,sum(20) ,sum(9) ,sum(4) ,sum(28) ;sum(17) ,
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28) ,
sum(39) ,sum(38) ,sum (20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum (20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum (39) ,sum(38) ,sum (20) ,sum (9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28) ,
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sum(39) ,sum(38) ,sum(20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum (39) ,sum(38) ,sum(20) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28) ,
sum (39) ,sum(38) ,sum(20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum (39) ,sum(38) ,sum(20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28)
sum(39) ,sum(38) ,sum(20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum (29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum (39) ,sum (38) ,sum (20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum (29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28) ,
sum(39) ,sum(38) ,sum (20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum (29) ;sum(18) ,;sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28) ,
sum(39) ,sum(38) ,sum (20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum (39) ,;sum(38) ,sum(20) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum (39) ,sum (38) ,sum(20) ,sum (9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(23) ,sum(26) ,sum(28),
sum (39) ,sum(38) ,sum (20) ,sum(9) ,sum(4) ,sum(28) ,sum(17),
sum(29) ,sum(18) ,sum(16) ,sum(23) ,[]]

[sum(43) ,sum(43) ,sum(34) ,sum(28) ;sum(42) ,sum(26) ,sum(28)
sum(39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29),
sum (18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28) ,
sum(39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29) ,
sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29),
sum (18) ,sum(16) ,sum(23) ,[]]
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[sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum (39) ,sum (38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ;sum(29) ,
sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29),
sum(18) ,sum(16) ,sum(23) ,[]]

[sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum (39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29),
sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29),
sum (18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum (39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29) ,
sum (18) ;sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29),
sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum (39) ,sum(38) ,;sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29) ,
sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28) ,
sum (39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29),
sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29),
sum(18) ,sum(16) ,sum(23) ,[]]

[sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum (39) ,sum (38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ;sum(29) ,
sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29),
sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28) ,
sum (39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29),
sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29),
sum (18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29) ,
sum (18) ;sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28) ,
sum(39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29),
sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum(39) ,;sum(38) ,;sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29) ,
sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum (39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ;sum(29) ,
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sum (18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum (39) ,sum (38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ;sum(29) ,
sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29),
sum (18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28) ,
sum (39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29) ,
sum (18) ;sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29),
sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum (39) ,sum(38) ,;sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29) ,
sum(18) ,sum(16) ,sum(23) ,[]]

[sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum (39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29) ,
sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29),
sum(18) ,sum(16) ,sum(23) ,[]]

[sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum (39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29),
sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28) ,
sum(39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29),
sum (18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28) ,
sum(39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ;,sum(29),
sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29),
sum (18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28) ,
sum (39) ,sum(38) ,;sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29) ,
sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28) ,
sum(39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29),
sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum (39) ,sum(38) ,;sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29) ,
sum(18) ,sum(16) ,sum(23) ,[]]

[sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum (39) ,sum (38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ;sum(29) ,
sum(18) ,sum(16) ,sum(23) ,[]]

[sum (43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,sum(28),
sum(39) ,sum(38) ,sum(9) ,sum(4) ,sum(28) ,sum(17) ,sum(29),
sum(18) ,sum(16) ,sum(23) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
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sum(28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
,sum (18) ,sum (16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum (28) ,;sum(39) ,sum(38) ,sum(4) ,sum(28) ;sum(17) ;sum(29)
,sum (18) ,sum (16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum (28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
ysum (18) ;sum(16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum(28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
,sum (18) ,sum (16) ,[]]

[sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum (28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
ysum (18) ;sum(16) ,[]]

[sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum(28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
,sum (18) ,sum (16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum (28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
ysum (18) ;sum(16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum(28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
,sum (18) ,sum(16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum (28) ,;sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
,sum (18) ,sum (16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum(28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
,sum (18) ,sum (16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum (28) ,;sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ;sum(29)
,sum (18) ,sum (16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum (28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
ysum (18) ;sum(16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum(28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
,sum (18) ,sum (16) ,[]]

[sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum (28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
ysum (18) ;sum(16) ,[]]

[sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum(28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
,sum (18) ,sum (16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum (28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
ysum (18) ;sum(16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum(28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
,sum (18) ,sum (16) ,[]]
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[sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum (28) ,sum(39) ,sum (38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
ysum (18) ;sum(16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum(28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
,sum (18) ,sum (16) ,[]]

[sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum (28) ,sum(39) ,sum (38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
ysum (18) ;sum(16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum(28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
,sum (18) ,sum(16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum (28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
,sum (18) ,sum (16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum(28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
,sum (18) ,sum (16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum (28) ,;sum(39) ,sum(38) ,sum(4) ,sum(28) ;,sum(17) ,sum(29)
,sum (18) ;sum (16) ,[]]

[sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum (28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
ysum (18) ;sum(16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum(28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
,sum (18) ,sum (16) ,[]]

[sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum (28) ,sum(39) ,sum (38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
ysum (18) ;sum(16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum(28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
,sum (18) ,sum (16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum(28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
ysum (18) ;sum(16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum(28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
,sum(18) ,sum(16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum (28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
,sum (18) ,sum (16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum(28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
,sum (18) ,sum (16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum (28) ,;sum(39) ,sum(38) ,sum(4) ,sum(28) ;,sum(17) ,sum(29)
,sum (18) ,sum (16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum (28) ,sum(39) ,sum(38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
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,sum (18) ,sum (16) ,[]]

[sum (32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,sum(26) ,
sum (28) ,sum(39) ,sum (38) ,sum(4) ,sum(28) ,sum(17) ,sum(29)
ysum (18) ;sum(16) ,[]]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum(26) ,sum(28) ,sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ;sum(18) ,[]]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ;sum(28) ,;sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum (18) , []]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum(26) ,sum(28) ,sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ;sum(18) ,[]]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ,sum(28) ;sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum (18) , []]

[sum(20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ,sum(28) ,sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ;sum(18) , []]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ,sum(28) ,;sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum(18) , []]

[sum(20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ,sum(28) ,sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ;sum (18) , []]

[sum(20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,
sum (26) ,sum(28) ,;sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum (18) , []]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ,sum (28) ,sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum(18) ,[]]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ,sum(28) ,;sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum(18) ,[]]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ,sum(28) ,;sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum(18) ,[]]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ,sum(28) ,sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum(18) ,[]]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ,sum(28) ,;sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,;sum(18) , []]

[sum(20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ,sum(28) ,sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum(18) ,[]]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ;sum(28) ;sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum(18) , []]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),

406



sum (26) ,sum(28) ,;sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum(18) ,[]]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ;sum(28) ,;sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum(18) ,[]]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ,sum(28) ,sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum(18) ,[]]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ,sum(28) ;sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum(18) , []]

[sum(20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ,sum(28) ,sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum(18) ,[]]

[sum(20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,
sum (26) ,sum(28) ;sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum (18) , []]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ,sum (28) ,sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum(18) ,[]]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum(26) ,sum(28) ,sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum(18) ,[]]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ,sum(28) ,;sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum(18) ,[]]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum(26) ,sum(28) ,sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ;sum(18) ,[]]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ,sum(28) ,;sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum(18) , []]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ,sum(28) ,sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ;sum(18) , []]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum(26) ,sum(28) ,sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum (18) , []]

[sum(20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ,sum (28) ,sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ;sum (18) , []]

[sum(20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42) ,
sum(26) ,sum(28) ,sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ,sum (18) , []]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
sum (26) ,sum (28) ,sum(39) ,sum(38) ,sum(28) ,sum(17) ,sum
(29) ;sum (18) , []]

[sum (20) ,sum(32) ,sum(43) ,sum(43) ,sum(34) ,sum(28) ,sum(42),
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seq-next0-id133, processors=30

Applicable ——
Applied —— |
Store Size

Store = Query = [next(0,24) ,next(0,27) ,next(0,16) ,next
(0,25) ,next (0,23) ,next (0,19) ,next (0,14) ,next(0,10),
next (0,20) ,next (0,12) ,next (0,5) ,next (0,1) ,next (0,28),

(0,3) ,next(0,13) ,next (0,11) ,next (0,29) ,next (0,22),

next (0,17) ,next (0,8) ,next (0,9) ,next (0,18) ,next (0,4),

(0,6) ,next(0,7) ,next (0,30) ,next (0,2) ,next (0,21),
next (0,15) ,next (0,26) ,[]]

(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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too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long

453



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

458



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

459



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

465



too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
too long
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
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
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seq-prime-id134, processors=30
60

Appli'cablle A
Applied ——
Store Size

50 T
a0 |
30 4

20 +

10 ¢

O S—) S— O — o — o —

O S S R ] (S (R R R R
001 2 3 45 6 7 8 9 10 1 12 13 14 15 16 17 18 19

Store = Query = [prime(24) ,prime(30) ,prime(17),prime(11),
prime (18) ,prime(21) ,prime(14) ,prime(10) ,prime(22),
prime (15) ,prime(4) ,prime (20) ,prime (6) ,prime (25) ,prime
(13) ,prime(27) ,prime(5) ,prime (7) ,prime (23) ,prime (2) ,
prime (3) ,prime (9) ,prime (29) ,prime (8) ,prime (26) ,prime
(28) ,prime(12) ,prime(16) ,prime(19) ,[]]

(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)

469



(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)

[prime (17) ,prime(11) ,prime(25) ,prime(13) ,prime(27) ,prime
(5) ,prime(7) ,prime(23) ,prime (2) ,prime (3) ,prime(9) ,
prime (29) ,prime (8) ,prime (26) ,prime (28) ,prime (12) ,prime
(16) ,prime (19) ,[]]

[prime (17) ,prime(11) ,prime(25) ,prime(13) ,prime(27) ,prime
(5) ,prime (7) ,prime (23) ,prime (2) ,prime (3) ,prime(9)
prime (29) ,prime(8) ,prime (26) ,prime (28) ,prime (12) ,prime
(16) ,prime (19) ,[]]

[prime (17) ,prime(11) ,prime(25) ,prime(13) ,prime(27) ,prime
(5) ,prime(7) ,prime(23) ,prime(2) ,prime(3) ,prime(9),
prime (29) ,prime(8) ,prime (26) ,prime (28) ,prime(12) ,prime
(16) ,prime (19) ,[]]

[prime (17) ,prime(11) ,prime(13) ,prime(27) ,prime(5) ,prime
(7) ,prime (23) ,prime(2) ,prime (3) ,prime (9) ,prime (29) ,
prime (8) ,prime(26) ,prime (28) ,prime (12) ,prime(16) ,prime
(19) L []]

[prime (17) ,prime(11) ,prime(13) ,prime(27) ,prime(5) ,prime
(7) ,prime (23) ,prime(2) ,prime (3) ,prime (9) ,prime (29) ,
prime (8) ,prime (28) ,prime(12) ,prime (16) ,prime(19) ,[]]

[prime (17) ,prime(11) ,prime(13) ,prime(5) ,prime(7) ,prime
(23) ,prime(2) ,prime(3) ,prime (9) ,prime (29) ,prime (8) ,
prime (28) ,prime(12) ,prime (16) ,prime (19) ,[]]

[prime (17) ,prime(11) ,prime(13) ,prime(5) ,prime(7) ,prime
(23) ,prime(2) ,prime(3) ,prime (9) ,prime (29) ,prime (8) ,
prime (28) ,prime(12) ,prime (16) ,prime (19) ,[]]

[prime (17) ,prime(11) ,prime(13) ,prime(5) ,prime(7) ,prime
(23) ,prime(2) ,prime(3) ,prime (9) ,prime (29) ,prime (8) ,
prime (12) ,prime(16) ,prime(19) ,[]]

[prime (17) ,prime(11) ,prime(13) ,prime(5) ,prime(7) ,prime
(23) ,prime(2) ,prime(3) ,prime (9) ,prime (29) ,prime (8) ,
prime (12) ,prime(19) ,[]]

[prime (17) ,prime(11) ,prime(13) ,prime(5) ,prime(7) ,prime
(23) ,prime(2) ,prime(3) ,prime (9) ,prime (29) ,prime (8) ,
prime (19) ,[]]

[prime (17) ,prime(11) ,prime(13) ,prime(5) ,prime(7) ,prime
(23) ,prime(2) ,prime(3) ,prime (9) ,prime (29) ,prime (8) ,
prime (19) ,[]]

[prime (17) ,prime(11) ,prime(13) ,prime(5) ,prime(7) ,prime

470



(23) ,prime(2) ,prime(3) ,prime (9) ,prime (29) ,prime (8) ,
prime (19) ,[]]
[prime (17) ,prime(11) ,prime(13) ,prime(5) ,prime(7) ,prime

([}f ,prime (2) ,prime(3) ,prime (9) ,prime (29) ,prime(19)
[prime (17) ,prime(11) ,prime(13) ,prime(5) ,prime(7) ,prime
([}f,prnne( ) ,prime (3) ,prime (9) ,prime(29) ,prime(19)
[prime (17) ,prime(11) ,prime(13) ,prime(5) ,prime(7) ,prime
(23) ,prime (2) ,prime (3) ,prime (29) ,prime (19) ,[]]
[prime (17) ,prime(11) ,prime(13) ,prime(5) ,prime(7) ,prime
(23) ,prime(2) ,prime(3) ,prime(29) ,prime(19) ,[]]
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1800

1600

1400

1200 t

1000 t

800 |

600

400

200 ¢

Store = Query = [ged(16) ,gcd(27) ,gcd(20) ,gcd(11) ,gcd(21)
ged (5) ,ged (10) ,ged(25) ,gcd(22) ,gcd(15) ,ged (28) ,ged

seq-gcd-id135, processors=30

Applicable ——
Applied —— |
Store Size

,ged (9) ,ged(23) ,gcd(8) ,gcd (30) ,ged (4) ,ged (13) ,ged (
,ged (7) ,ged (14)
,ged (2) ,ged (19)

ged (29)
ged (12)
(line

too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too
too

,%ﬁ?(6),gcd(24),gcd(26),gcd(
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3
1

1
1
)
8

7)

), 3



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

480



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

533



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

534



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

535



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

536



seq-uf1-id136, processors=30
120

Applicable ——
Applied ——

100 | Store Size

80

60 +

40

20 +

Store = Query = [union(7,19) ,union(14,7) ,union(26,14),
union (22,26) ,union (8,22) ,union (23,8) ,union (18,23),
union (11,18) ,union(10,11) ,union(15,10) ,union (21,15),
union (29,21) ,union (12,29) ,union (6,12) ,union (4,6) ,union
(30,4) ,union(25,30) ,union(17,25) ,union (13,17) ,union
(2,13) ,union(20,2) ,union(24,20) ,union (1,24) ,union

(27,1) ,union (5,27) ,union(3,5) ,union (28,3) ,union (16,28)

,union (9,16) ,root (30) ,ro0t(29) ,ro0t (28) ,r00t(27) ,ro0t

(26) ,root (25) ,root(24) ,ro0t(23) ,ro0t(22) ,ro0t(21) ,root
(20) ,ro0t(19) ,ro0t (18) ,r00t(17) ,ro0t (16) ,root (15) ,root
(14) ,roo0t (13) ,ro0t (12) ,root(11) ,r0o0t(10),r00t(9) ,root
(8),root (7),root(6),root(5),root(4),root(3),root(2),

root (1) ,[]]

0

(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)

937



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

538



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

539



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

540



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

541



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

542



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

543



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

544



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

545



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

546



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

047



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

548



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

549



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

550



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

551



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

552



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

553



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

554



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

555



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

556



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

957



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

558



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

559



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

560



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

561



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

562



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

563



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

564



too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)

565



seq-uf2-id137, processors=30

140
Applicable ——
Applied ——
120 L Store Size
100 +
80

Store = Query = [union(9,16) ,union(23,9) ,union(6,23),
union (24 ,6) ,union (4,24) ,union (16 ,4) ,union (27,16) ,union
(29,27) ,union (5,29) ,union (2,5) ,union (15,2) ,union (4,15)
,union (19 ,4) ,union (28,19) ,union (25,28) ,union (17,25) ,
union (15,17) ,union(10,15) ,union(23,10) ,union (3,23),
union (8,3) ,union (8,8) ,union(22,8) ,union (2,22) ,union
(1,2),union(12,1) ,union(10,12) ,union(1,10) ,union(17,1)

,union (13,17) ,root (30) ,ro0t (29) ,ro0t (28) ,ro0t (27) ,root
(26) ,root (25) ,root(24) ,ro0t(23) ,ro0t(22) ,ro0t(21) ,root
(20) ,ro0t(19) ,ro0t (18) ,r00t(17) ,ro0t (16) ,root (15) ,root
(14) ,ro0t (13) ,ro0t (12) ,ro0t(11) ,r0o0t(10),r00t(9) ,root
(8),ro0t(7),root(6),root(5),root(4),root(3),root(2),

root (1) ,[]]

0
(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)

566



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

567



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

568



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

569



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

570



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

o971



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

572



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

573



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

074



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

575



too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)
too long)

576



seq-blk1-id138, processors=30

160
Applicable ——
Applied ——

140 Store Size 1

120 +

100 +
80 +
60 +
10 | ]

m-?$hH%*H+*HW+M*+H”*”#kw%ﬁﬂwﬁ““m%ﬁ**mw-
0

0123456783101123436192222222@2230 823453608404 433446848

Store = Query = [grab(30,130) ,grab(29,129),grab(28,128),
grab (27,127) ,grab(26,126) ,grab(25,125) ,grab(24,124) ,
grab(23,123) ,grab(22,122) ,grab(21,121) ,grab(20,120),
grab(19,119) ,grab(18,118) ,grab(17,117) ,grab(16,116) ,
grab(15,115) ,grab(14,114) ,grab(13,113) ,grab(12,112),
grab(11,111) ,grab(10,110) ,grab(9,109) ,grab(8,108) ,grab
(7,107) ,grab(6,106) ,grab(5,105)
(3,103) ,grab(2,102) ,grab(1,101) ,empty(30) ,empty(29) ,
empty (28) ,empty (27) ,empty (26) ,empty (25) ,empty (24) ,
empty (23) ,empty (22) ,empty (21) ,empty (20) ,empty (19) ,

)
)
(6

,grab(4,104) ,grab

)

empty (18) ;empty (17) ,empty (16) ,empty (15) ,empty (14) ,
empty (13) ;empty (12) ,empty (11) ,empty (10) ,empty (9) ,empty
(8) ;empty (7) ,empty (6) ,empty(5) ,empty (4) ,empty (3) ,empty
(2) ,empty (1) ,clear (130),clear (129),clear (128),clear
(127) ,clear (126) ,clear (125) ,clear (124),clear (123),
clear (122) ,clear (121),clear (120),clear (119),clear (118)
,clear (117) ,clear (116) ,clear (115) ,clear (114) ,clear
(113) ,clear (112) ,clear (111) ,clear (110),clear (109),
clear (108) ,clear (107) ,clear (106) ,clear (105) ,clear (104)
,clear (103) ,clear (102) ,clear (101) ,on(130,30) ,on
(129,29) ,0on(128,28) ,0n(127,27) ,0on(126,26) ,on(125,25) ,
n(124,24) ,on(123,23) ,0on(122,22) ,on(121,21) ,0on(120,20)

n(119,19),on(118,18) ,on(117,17) ,on(116,16) ,on
(115,15) ,on(114,14) ,on(113,13) ,on(112,12) ,on(111,11),
n(110,10),0on(109,9) ,0n(108,8) ,0n(107,7) ,on(106,6) ,on
(105,5) ,on(104,4) ,on(103,3) ,on(102,2) ,on(101,1) ,put
(13,19) ,put(9,13) ,put(4,9) ,put(15,4) ,put(9,15) ,put
(25,9) ,put(1,25),put(21,1) ,put(10,21) ,put(30,10) ,put
(22,30) ,put(2,22) ,put(6,2) ,put(4,6) ,put(14,4) ,put
(22,14) ,put(28,22) ,put(7,28) ,put(11,7) ,put(26,11) ,put
(5,26) ,put(15,5) ,put(29,15) ,put(23,29) ,put(14,23) ,put
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seq-blk2-id139, processors=30

140 —
Applicable ——

Applied ——
120 Store Size

100
80 r
60 r
40 L
20 - J

”‘H*‘*‘*Mﬂ*‘*&“”—+ﬁ%ﬂnwfhﬂh+_Hﬂ‘$th

0123 45678 91011121314 151617 18 19 2021 22

0

,6) ,grab(5,5) ,grab (4,4 grab(3 3) ,grab(2,2),grab

1) ,empty (30) ,empty (29) ,empty (28) ,empty (27) ,empty
26) ,empty (25) ,empty (24) ,empty (23) ,empty (22) ,empty (21)
;empty (20) ,empty (19) ,empty (18) ,empty (17) ,empty (16) ,
empty (15) ,empty (14) ,empty (13) ,empty (12) ,empty(11),
empty (10) ,empty (9) ,empty (8) ,empty (7) ,empty (6) ,empty (5)
;empty (4) ,empty (3) ,empty (2) ,empty (1) ,clear (29),clear
(27) ,clear (25) ,clear (23) ,clear (21),clear (19),clear (17)
,clear (15) ,clear (13) ,clear (11),clear(9),clear(7),clear
(5),clear (3),clear(1),on(29,30),0n(27,28) ,0n(25,26) ,on
(2
(
(

Store = Query = [grab(30,30),grab(29,29), grab( 28) ,grab
(27,27) ,grab (26 ,26) ,grab(25,25) ,grab(24,24) , grab
23,23) ,grab(22,22) ,grab(21,21) ,grab (20, 20) grab
19,19) ,grab(18,18) ,grab(17,17) ,grab(16,16) ,grab
15,15) ,grab(14,14) ,grab(13,13) ,grab(12,12) ,grab
( (9,9),grab(8,8) ,grab(7,7) ,grab
)
)

(
E
(11,11) ,grab(10,10) ,grab
(6
(1
(

)
3,24) ,0n(21,22),0n(19,20) ,on(17,18) ,0on(15,16) ,on
13,14) ,on(11,12) ,0n(9,10) ,on(7,8) ,on(5,6) ,on(3,4) ,on
1,2),put(1,13),put(28,1) ,put(2,28),put(8,2),put(3,8),
put(11,3) ,put(21,11) ,put(19,21) ,put(11,19) ,put(5,11),
put(23,5) ,put(28,23) ,put(30,28) ,put(4,30) ,put(6,4) ,put
(24,6) ,put(19,24) ,put(27,19) ,put(23,27) ,put(24,23) ,put
(1,24) ,put(25,1),put(14,25) ,put(12,14) ,put(3,12) ,put
(21,3) ,put(8,21) ,put(7,8) ,put(20,7) ,put(29,20) ,[]]
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seq-map-id140, processors=30
Applicable ——

gp 1 Applied —— |
Store:Size

80 +

70 +

60 r

50 r

40 -

30 r

20 ¢

10 |

Store = Query = [mapreduce(cw,cw) ,data(31),data(1),data
(22) ,data(5) ,data(32) ,data(14) ,data(39) ,data(13) ,data
(18) ,data(27) ,data(44) ,data(30) ,data (60) ,data(29) ,data
(2) ,data(9) ,data(6) ,data(8) ,data(4) ,data(21) ,data(7),

data(16) ,data(35),data(28) ,data(5),data(30),data(26),
data(13) ,data(45),data(21),data(26),data(6),data(25),
data(24) ,data(19) ,data(19) ,data(23),data(54) ,data(17),
data (28) ,data(47) ,data(52) ,data(10) ,data(46) ,data(29),
data (17),data(12),data(27),data(34) ,data(10),data(11),
data (15) ,data(40) ,data (1) ,data(18) ,data(24) ,data(59),
data (36) ,data(58) ,data(15) ,data(3),data(9),data(42),
data (33) ,data(53) ,data(20) ,data(14) ,data(37),data(55),
data (43) ,data(22) ,data(41) ,data(3) ,data(25),data(7),
data (57) ,data(51) ,data(4) ,data(48) ,data(50) ,data(20),
data (8) ,data(11) ,data(38) ,data(2),data(56) ,data(49),
data(16) ,data(23) ,data(12) ,[]]

9
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3
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