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Usage of EC
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✤ Especially large-scale cloud storage services 
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✤ Coding calculation 
✤ I/O pattern deterioration, especially for partial writes
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Partial Write in EC
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A Simple Approach to Partial Write
/�.��G!!.�'���#�A��#�

 re-encoding
 Partial Write

 Read  Write



A Simple Approach to Partial Write
/�.��G!!.�'���#�A��#�

 re-encoding
 Partial Write

 Read  Write

���� ��, ���������A���
#�� �����' A� �� ������!�



/�.��#�'�?�#)�!��#�A��#�

 incremental 
data encoding

 Partial Write

 Read

 Write

An Incremental Approach to Partial Write

 incremental 
parity encoding

 Read

 Write Parity



/�.��#�'�?�#)�!��#�A��#�

 incremental 
data encoding

 Partial Write

 Read

 Write

An Incremental Approach to Partial Write

 incremental 
parity encoding

 Read

 Write Parity

���� �A� ��, ���������A���
� �����' A� ��A� ���!� �� ������!�



/�.��#�'�?�#)�!��#�A��#�

 incremental 
data encoding

 Partial Write

 Read

 Write

An Incremental Approach to Partial Write

 incremental 
parity encoding

 Read

 Write Parity

���� �A� ��, ���������A���
� �����' A� ��A� ���!� �� ������!�

1#A� ��������  ��������% �A� �! �&���!�$��



Cost of in-place read-and-write
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✤ random write: reduced by half 
✤ sequential write: reduced to that of random write 
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✤ to get used in read-write hot storage

7,200 RPM



Cost of in-place read-and-write
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✤ random write: reduced by half 
✤ sequential write: reduced to that of random write 
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7,200 RPM
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Parity Logging
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Pervasiveness of Partial Write
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An analysis of the MSR I/O traces
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✤ the upper layers of I/O stack 

just don’t know the fact of 
EC and its alignment 
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✤ for EC to get used in read-
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PARIX: Eliminating the Read
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PARIX: Logging Data on Parities
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✤ respectively for m data blocks 
✤ stored as a single journal file 
✤ interleaved with each other 
✤ every d(0) always comes after corresponding d(1) 

/-�?B!���



The Speculation
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✤ Assume       is NOT needed (mostly right) 
✤ Send        only when it is actually needed (sometimes only)
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Implementation
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✤ food delivery: ~13M orders/day, ~67M monthly active users, ~200M total 

users 
✤ crowd-sourced reviews (about businesses), coupons, hotel reservation, 

tourism, plane & train tickets, movie tickets, payment, … 
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✤ Master-Server-Client 
✤ No single-point-of-failure
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Evaluation
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✤ 12 HDD, 7200 RPM,  

- attached to an LSI 3008 SAS HBA, w/o flash cache 
✤ 2-way Intel Xeon CPU 
✤ 128GB RAM 
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✤ connected with a non-blocking switch
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Summary

• Performance is the major obstacle 
✤ for EC to get used in read-write hot storage 
✤ especially in the case of partial write 

• PARIX: a novel approach to eliminate overhead  in common cases
✤ with a very small penalty in corner cases 

• Evaluations show that its performance meets expectations
✤ much better than existing approaches 
✤ close to that of 3-replica scheme
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