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What might this look like on the cluster?

Workers

SHUFFLE
“Shuffles” data 
 across network 

CFFPurchase(100, ”Geneva”, 22.25) CFFPurchase(300, ”Zurich”, 42.10)CFFPurchase(100, ”Fribourg”, 12.40)

CFFPurchase(200, ”St. Gallen”, 8.20)CFFPurchase(100, ”Lucerne”, 31.60) CFFPurchase(300, ”Basel”, 16.20)
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Shared Memory Distributed

Seconds

Minutes

L1 cache reference..........0.5s

L2 cache reference............7s

Mutex lock/unlock............25s

Main memory reference.....1m 40s Send packet 
CA->Netherlands->CA....4.8 years

Roundtrip within 
same datacenter.........5.8 days

Days

Years



What might this look like on the cluster?

Workers

SHUFFLE
“Shuffles” data 
 across network 

CFFPurchase(100, ”Geneva”, 22.25) CFFPurchase(300, ”Zurich”, 42.10)CFFPurchase(100, ”Fribourg”, 12.40)

CFFPurchase(200, ”St. Gallen”, 8.20)CFFPurchase(100, ”Lucerne”, 31.60)

map

CFFPurchase(300, ”Basel”, 16.20)

(100, 22.25) (300, 42.10)(100, 12.40)

(200, 8.20)(100, 31.60) (300, 16.20)



What might this look like on the cluster?

Workers

SHUFFLE
“Shuffles” data 
 across network 

CFFPurchase(100, ”Geneva”, 22.25) CFFPurchase(300, ”Zurich”, 42.10)CFFPurchase(100, ”Fribourg”, 12.40)

CFFPurchase(200, ”St. Gallen”, 8.20)CFFPurchase(100, ”Lucerne”, 31.60)

map

CFFPurchase(300, ”Basel”, 16.20)

(100, 22.25) (300, 42.10)(100, 12.40)

(200, 8.20)(100, 31.60) (300, 16.20)



GHI � 9 9  ! � 5'' . 9



YDO � 5'' &))3XUFKDVH  

YDO  

 !



YDO � 5'' &))3XUFKDVH  

YDO  

 !

UHGXFH%\.H\

�FXVWRPHU,G� �QXP7ULSV� WRWDO6SHQW��



YDO  

 !



YDO  

 !



YDO  

 !

 !



YDO  

 !

 !
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“Shuffles” data 
 across network 

What might this look like on the cluster?

Workers

CFFPurchase(100, ”Geneva”, 22.25) CFFPurchase(300, ”Zurich”, 42.10)CFFPurchase(100, ”Fribourg”, 12.40)

CFFPurchase(200, ”St. Gallen”, 8.20)CFFPurchase(100, ”Lucerne”, 31.60)

map

CFFPurchase(300, ”Basel”, 16.20)

(100, (1, 22.25)) (300, (1, 42.10))(100, (1, 12.40))

(200, (1, 8.20))(100, (1, 31.60)) (300, (1, 16.20))

(300, [42.10, 16.20])
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What might this look like on the cluster?

Workers

CFFPurchase(100, ”Geneva”, 22.25) CFFPurchase(300, ”Zurich”, 42.10)CFFPurchase(100, ”Fribourg”, 12.40)

CFFPurchase(200, ”St. Gallen”, 8.20)CFFPurchase(100, ”Lucerne”, 31.60)

map

reduceByKey

CFFPurchase(300, ”Basel”, 16.20)

(100, (1, 12.40))

(200, (1, 8.20))
(100, (2, 53.85)) (300, (2, 58.30))

(100, [22.25, 12.40, 31.60]) (200, [8.20]) (300, [42.10, 16.20])

(300, [42.10, 16.20])

reduce 
on the 
mapper 
side 
first!
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What might this look like on the cluster?

Workers

CFFPurchase(100, ”Geneva”, 22.25) CFFPurchase(300, ”Zurich”, 42.10)CFFPurchase(100, ”Fribourg”, 12.40)
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map

reduceByKey

CFFPurchase(300, ”Basel”, 16.20)

(100, (1, 12.40))

(200, (1, 8.20))
(100, (2, 53.85)) (300, (2, 58.30))

(300, (2, 58.30))(200, (1, 8.20))(100, (3, 66.25))

(100, [22.25, 12.40, 31.60]) (200, [8.20]) (300, [42.10, 16.20])

(300, [42.10, 16.20])

reduce 
again 
after 
shuffle
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What might this look like on the cluster?

Workers

SHUFFLE
“Shuffles” data 
 across network 

CFFPurchase(100, ”Geneva”, 22.25) CFFPurchase(300, ”Zurich”, 42.10)CFFPurchase(100, ”Fribourg”, 12.40)

CFFPurchase(200, ”St. Gallen”, 8.20)CFFPurchase(100, ”Lucerne”, 31.60)

map

reduceByKey

CFFPurchase(300, ”Basel”, 16.20)

(100, 22.25) (300, 42.10)(100, 12.40)

(200, 8.20)(100, 31.60) (300, 16.20)

(100, [22.25, 12.40, 31.60]) (200, [8.20]) (300, [42.10, 16.20])

almost a 9x speedup over 
purchasePerMonthSlowLarge!
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