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Assembly Systems - The Old Way Performance Comparison

Graphs assume a typical fasta file containing 5000 reads of 700 bp each. Disk parameters are

The traditional assembly paradigm organizes information into a number of flat files, each _ ,
set at 8129 bytes/block with an average access time of 9mes.

with their own format. Notice that the input and output file formats differ, meaning that
phrap output cannot be used as phrap input.

Average number of disk accesses to find a single read

7

— myset.fsa.contigs

— myset.fsa.contigs.qual
—3% myset.fsa.singlets

I myset.fsa ——§ myset.fsa.view

350

Flat File

300
I o5 File

250

200

—f myset.fsa.ace Average time spent finding a single read

I
|
|
I
|
— myset.fsa.phrap.out |
I
|
|
|

150

2000 -

100

Average number of disk accesses

Imyset.fsa.qual — myset.fsa.phrap.err
3§ myset.fsa.log

— myset.fsa.problems
— myset.fsa.problems.qual

50

1 1
First 1/3 Second 1/3 Last 1/3

Read location within the fasta/HDFS5 file

m

Average time to access a single read (ms)

First 1/3 Second 1/3 Last 1/3

T h e P ro b | e m W i t h F | at F i I eS Read location within the fasta/HDF5 file

Flat files only allow sequential access, which means: Ave rage pe rformance Increase Of 480009%!

1 1) File access is slow, especially searching for specific elements inside a file
1 2) Assembly memory requirements are higher because the entire file must be kept in
memory
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The linea assembly system is a new assembly system that addresses these problems
by eliminating the use of flat files for data storage. At its core is the linea project file, a
structured, extensible binary file format based on HDF5.
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Solution: Binary file format (HDF5) Chromat URL Library template
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Aside: Correct XML Usage

An XML file is a flat-file, and so has all linea uses XML where it really shines,

the deficiencies mentioned previously. as a transport layer language. XML works
This makes it a poor candidate to use as  well here because data in the transport

a storage format. layer does not need to be random access.

The new binary file format allows for the development of an integrated storage solution
for next-generation bioinformatics software, such as rphrap, Geospiza's new phrap-like
assembler
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Other HDF5 benefits HDF5 - The Next Generation of HDF:

http://hdf.ncsa.uiuc.edu/HDF5/
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