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Lecture 31: The IO Model 2Repacking
Professor Xiannong Meng

Spring 2018
Lecture and activity contents are based on what Prof Chris Ré of Stanford

used in his CS 145 in the fall 2016 term with permission

Repacking

Repacking for even longer initial runs
• With B+1 buffer pages, we can now start with B+1-length initial runs

(and use B-way merges) to get 2ܰ( log ࡺ
ା + 1) IO cost…

• Can we reduce this cost more by getting even longer initial runs?
• Use repacking- produce longer initial runs by “merging” in buffer as we sort at initial stage

Repacking Example: 3 page buffer
• Start with unsorted single input file, and load 2 pages
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• Start with unsorted single input file, and load 2 pages
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Repacking Example: 3 page buffer
• Take the minimum two values, and put in output page

57,24 3,98

Disk
Main Memory

Buffer18,22F1

10,33

44,55

31,12F2 31 33 10,12

m=12

Also keep track of max (last) value in current run…
Also keep track of max (last) value in current run…
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Repacking Example: 3 page buffer
• Next, repack
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Repacking Example: 3 page buffer
• Next, repack, then load another page and continue!
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Repacking Example: 3 page buffer
• Now, however, the smallest values are less than the largest (last) in the sorted run…
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We call these values frozen because we can’t add them to this run…We call these values frozen because we can’t add them to this run…
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Repacking Example: 3 page buffer
• Now, however, the smallest values are less than the largest (last) in the sorted run… Disk
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Repacking Example: 3 page buffer
• Now, however, the smallest values are less than the largest (last) in the sorted run… Disk

Main Memory
BufferF1
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Repacking Example: 3 page buffer
• Once all buffer pages have a frozen value, or input file is empty, start new run with the frozen values
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Repacking
• Note that, for buffer with B+1 pages:

• If input file is sorted  nothing is frozen  we get a single run!
• If input file is reverse sorted (worst case)  everything is frozen  we get runs of length B+1

• In general, with repacking we do no worse than without it! 
• What if the file is already sorted?
• Engineer’s approximation: runs will have ~2(B+1) length

~2ܰ( log ࡺ
( + ) + 1)~2ܰ( log ࡺ
( + ) + 1)

Summary
• Basics of IO and buffer management.

• See notebook for more fun! (Learn about sequential flooding)
• We introduced the IO cost model using sorting.

• Saw how to do merges with few IOs, 
• Works better than main-memory sort algorithms. 

• Described a few optimizations for sorting


