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Outline

• Motivations
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• How it works
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• Conclusion
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Motivations: XML everywhere
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Problem of XML Compression

• When reading the compressed data
– Need to decompress the data
– Memory requirement = (compressed + decompressed) data

Compression Decompressed data doesn’t fit in 
the device anymore 

+
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Even you have a large CF card 

• For powerful hardware, DOM may be too large even if 
decompressed data fits in the device

• e.g., DOM = 10 x original doc size   
=> = 50 x compressed doc size
So size of memory footprint is critical !!!

Decompression

Runtime footprint
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Requirements

1. Space does matter for many applications
2. Generally reducing space improves cache 

locality
3. Indirection is expensive
4. Support fast navigations
5. Support fast insertion and deletion
6. Support efficient joins
7. Separate topology, text and schema
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Our Solution – An Integrated Succinct XML 
(ISX) storage scheme

• A space-efficient storage scheme for XML data 
without compromising both query and update 
performances
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Example

• 100 MB DBLP document
• 5 million XML nodes

• ISX: 1MB topology



9

Another example

0.004s0.096s//www

4MB21MBRuntime 
(//www)

0.035s0.54sLoading 
time

4MB15MBRuntime 
(loading)

ISXMSXML5M DBLP

•Core Duo 1.83GHz

•1GB RAM

•5400 RPM Harddrive

•MS Vista

0.143s1.814s//www

67MB333MBRuntime 
(//www)

0.67s17.8sLoading 
time

67MB329MBRuntime 
(loading)

ISXMSXML100M 
DBLP
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Proposed Storage Structure

The ISX Structure
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Sample DBLP XML Fragment
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Balanced Parenthesis Encoding

0 0 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 1 1
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Node Navigations
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Topology Tiers

No. of  (
No. of  )

No. of  text nodes

Min, max 
of forward 
excess

Min, max of 
backward 
excess
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Efficient Updates
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ISX Features
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Experiments

Setup

• Fixed at 64MB memory buffer
• Up to 16 GB XML document
• E.g. 16 GB DBLP contains > 770 million nodes
• NO index or query optimization has been 

employed for ISX (except for ISX Stream where 
TurboXPath algorithm has been employed)
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Storage Size (ISX vs NoK)
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Storage Size (ISX, XMill, XGrind): DBLP
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Storage Size (ISX, XMill): TreeBank
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Bulk Loading Performance
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Q1: //inproceedings
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Q5: //article[.//month/text() = “July”]//title 
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Node Navigation
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Full document traversal
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Update (Insertion) Performance
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Conclusions

• Small storage footprint 
• Small runtime footprint 
• Fast and consistent performance on navigational 

access
• Superior query performance (further indexing / 

query optimization can be added)
• Superior update performance


