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P1 P4 P5P2 P3

diagonal mapping by lookingx/y�mapping by looking
at already assigned neighbors

diagonal mapping
at already assigned neighbors
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O Á‰Ð�œF• Ð‰Ð Á%Á&“F• Ô&“

‘‡Ô œ%œ%œF• Ð%Â œ‰ÂpÐ¼• “‰”
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Ôv‘ ‘%‘‡›F• ”‰” ‘2Â‰Âw• “F‘

Ô&“ ‘%‘2›v• “%“

…½i&¹vˆ}e�Ô�Q�x¼{}mQuFˆ}i&lZ{}q%o
lZ{}mJe2•+É·{}o••¾e2z|q‰oF—v•aÌ�q%rClY‚ve�gFi%kYi%ˆ„ˆ}ehˆ™xw…–žO•� ÃšZš¾š]q%o
lZ‚ve+•Ê…–‹�çOe‡q�•–uvˆ„r½z|ˆ}uF•¾lZe‡k‡•

1%3%
1%

9%

3%

82%

16 Workers

I/O                     (1%)
Distribution        (3%)
Gathering          (1%)
Shuffling            (9%)
H Computation  (3%)
V Computation  (82%)

3%

14%

4%

12%

4%

63%

60 Workers

I/O                     (3%)
Distribution        (14%)
Gathering          (4%)
Shuffling            (12%)
H Computation  ( 4%)
V Computation  (63%)
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—wq%m£i%{„o�—we‡zhq%mngãq‰•Z{ŽlY{„q‰o™•
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…<‚ve£{Š—wˆ}enlZ{}mJe£{Š•QÂ 'ä•–{„lZ‚5‘‡Ô*•]q%kYâ%ehka•Ei&oF—�Ô 'y•–{ŽlY‚�Ô%”*•Oq‰kZâ‰ehka•h•£ßFq%kElZ‚Fe � �’gFi%k¾lY{ŽlY{„q‰ov{}ovƒ*lZ‚ve£m£i�èw{}m£i&ˆ»{Š—wˆ}e

lZ{}mne%~½i&oF—ÊlZ‚venmn{}ov{„m£i%ˆ�z|q‰mJgFuwlYi&lZ{}q%oFi%ˆClY{„mne£q‰o��f ¢•Zˆ„{Šz|e2•nÉ·{}oFz|ˆ}uF—w{}ovƒµza‚ve‡mJ{Š•¾lZkY•wÌ¶i%kZeJƒ%{}Œ%e‡o™•J…<‚FeJm£i&è¼{}m£i&ˆ¡{Š—wˆ}e
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…<‚v{Š•+{Š•+ehè¼gFˆ}i%{„ove2—�¹p•,lZ‚Fe£rËi%z|l+lZ‚Fi&l;{}o

lZ‚F{}•Qe|èvi&mngvˆ}enlZ‚ve‡kZeÈi%kZe£ÔF‘ �� ¿•¾ˆ}{}zhe‡•-¡»Á&›*•Oq‰kZâ‰ehka•¶ƒ%e|l+q‰ovˆ}•,q‰ove �� ¿•¾ˆ}{Šz|e%~C•–‚v{}ˆ„e£lY‚veÈkYehm£i&{}ov{}ovƒ�•Oq‰kZâ‰ehk�ƒ‰e|lY•�l••Oqj•

…<‚ve�lYq&lai&ˆŸz|q%mngvuvlYi�lY{„q‰oFi&ˆLlZ{}mneQ{Š•�ƒ‰{„Œ‰eho�¹¼•
lY‚v{Š•�ˆŠi%•¾l�•]q%kYâ%ehk7¡vlY‚veQq%lZ‚ve‡kfzhq%mngvuwlYe+q%ove,�� ¿•¾ˆ}{Šz|e%~jlZ‚FehoÊi%kZe�{Š—wˆ}e+r·q%k

lZ‚Fe�lZ{}mne+ovehe2—we‡—*¹¼•
lZ‚ve�gvkYqwz|e2•Z•Z{„oFƒJq%rŸlZ‚veQ•Ze‡zhq%oF— �f ¢•Zˆ„{Šz|e�¡wlZ‚F{}•�{}•f•¾‚vq�•–o�i%•�in“�O 'I{}—vˆ„e�lY{„mne+{}o�lZ‚Fe

ž
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1 8 16 24 32 40 48 56 64
1

8

16

24

32

40

48

56

64

Number of Workers

S
p
e
e
d
u
p

Ideal Speedup
HV-partitioning
XY-partitioning

1 8 16 24 32 40 48 56 64
40%

50%

60%

70%

80%

90%

100%

110%

Number of Workers

E
ff
ic

ie
n
c
y

HV�partitioning
XY�partitioning
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š¢l'{}mngvˆ„e‡mnehoplY•
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kYe‡—wuFzhe‡—*r·kYq%m#‘+‚vq‰uvkfi%oF—V‘2ÁJmn{}opuvlZe‡•fgãehk�‚Fq%uvkfq&r�•Z{„m;uvˆ}i&lZ{}q%o•—wq�•–o�lYq'ˆ}e‡•Y•–lZ‚ji&oÊÂnmn{}opuvlZe‡•fuF•Z{„oFƒ'Ô&“£•]q%kYâ%e‡kY•‡•

…<‚veEe��Èzh{„e‡oFz|•
q&rLlY‚ve+•Z•¼•¾lZe‡m’{Š•–i&¹ãq�Œ%e�Á&”('È•
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{„lY•–q�Œ‰ehkY‚ve‡i‰—£{}•–•Zm£i&ˆ}ˆ„e‡k‡•
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—we‡Œ%q&lYe‡—�lYq

—we‡Œ%ehˆ}q%gF{„ovƒni&oj—
{}mngvˆ}ehmnehoplZ{}ovƒ£Œ�i&kY{}q%uF•<—w•¼oFi%mJ{Šz¶ˆ„qpi%—
¹Fi&ˆŠi&ojz|{}ovƒ£••lYkYi&lZehƒ‰{„e2•h•

š¿o9q‰kY—vehk;lZq�kZe2—wuFz|e
lZ‚Fe�zhq%mnmQuFov{}z‡i�lY{„q‰o�q�Œ%e‡kZ‚ve2i%—�gji&kai&ˆ}ˆ„e‡ˆO{}ovgvuwlÈi%oF—�q‰uwlZgvuvlnkYq%uvlZ{}ove‡•nzhi%oÍ¹ãe�ehmngvˆ}q�•%e‡—™•
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••lYehgF•¶¹ãe‡z|q‰mne

uvovoFe‡z|e2•Z•Yi&kY•%•�CfoÈi+ç]ehq�•–uvˆ„r¦z|ˆ}uF••lYehk2~‰•–‚FehkYe:q%ovˆ}•+lY‚vefzhehoplZkai&ˆF¹jq)èn‚Fi%•�i%zhzhe‡•Y•ŸlZq+lZ‚vefmni%{„oÈ•¾lZq‰kYi%ƒ%e‰~%•¾q‰mne�z|q‰ˆ„ˆ}{}•Z{}q%o
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98%

2%

HV w/ 16 Workers

Min. V Computation
Max. V Idle

94%

6%

HV w/ 60 Workers

74%

26%

XY w/ 16 Workers

Min. Y Computation
Max. Y Idle

52%
48%

XY w/ 60 Workers
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•–{„lZ‚•˜
�

i%oF— � � gFi%k¾lY{ŽlY{„q‰oF•‡•

q&rŸ•¾{}mQuFˆŽlai&ove‡q%uF•<š�C�{}•<lYqn¹je�ehè¼gãe‡z|lZe2—¦•

� X-\�ln_ lor �6k _bX^h^_>\"X^h Xqp�r
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