
XMillXMill: an Efficient: an Efficient
Compressor for XML DataCompressor for XML Data

HartmutHartmut  LiefkeLiefke, Dan , Dan SuciuSuciu
Proceedings of the 2000 ACM SIGMOD international conference on Management of dataProceedings of the 2000 ACM SIGMOD international conference on Management of data

Presented byPresented by
Alex BaronAlex Baron





XMLXML

 AdvantagesAdvantages
–– Self-describingSelf-describing
–– Plain textPlain text
–– Easy to editEasy to edit

 DisadvantagesDisadvantages
–– VerboseVerbose
–– Not-efficientNot-efficient



XMillXMill ( (XDemillXDemill))

 Idea: Use XML tags to decide whichIdea: Use XML tags to decide which
compression algorithm to applycompression algorithm to apply

 Compressors used:Compressors used:
–– zlibzlib ( (gzipgzip))
–– built-in data-specificbuilt-in data-specific
–– user-defineduser-defined





Three PrinciplesThree Principles

 Separate structure from contentSeparate structure from content
–– XML tagsXML tags
–– AttributesAttributes
–– DataData

 Group related data itemsGroup related data items
–– Containers. E.g. <name> data itemsContainers. E.g. <name> data items

 Apply semantic compressorsApply semantic compressors
–– Data item types. E.g. numbers, IPData item types. E.g. numbers, IP’’s, etc.s, etc.



Separating StructureSeparating Structure
from Contentfrom Content
 Start tagsStart tags

–– Dictionary-encodedDictionary-encoded

 End tagsEnd tags
–– Replaced by token Replaced by token ““//””

 Data valuesData values
–– Replaced with their container numberReplaced with their container number



Grouping Data ValuesGrouping Data Values

 Each data value is uniquely assigned to oneEach data value is uniquely assigned to one
data containerdata container

 Language:Language:
–– //Name//Name
–– //#//#
–– //Title, //@//Title, //@langlang
–– //Person/#//Person/#

 Syntax:Syntax:
–– xmillxmill  ––p //Person/Title p //Person/Title ––p //(p //(Name|ChildName|Child) ) ––p //# p //# file.xmlfile.xml

 DefaultDefault::
–– //#//#



Semantic CompressorsSemantic Compressors

 Atomic semantic CompressorsAtomic semantic Compressors

 Combined CompressorsCombined Compressors

 User-defined CompressorsUser-defined Compressors



Atomic Semantic CompressorsAtomic Semantic Compressors



Combined CompressorsCombined Compressors

 Sequence Compressor: Sequence Compressor: seq(s1 s2 seq(s1 s2 ……))
–– Seq(u8 Seq(u8 ““..”” u8  u8 ““..”” u8  u8 ““..”” u8) u8)

 Alternated Compressor: Alternated Compressor: or(s1 s2 or(s1 s2 ……))
–– Or(seq(uOr(seq(u  ““--”” u) u) u) u)

 Repetition Compressor: Repetition Compressor: rep(drep(d s) s)
–– Rep(Rep(““,,”” e) e)



User-defined CompressorsUser-defined Compressors

 Can be linkedCan be linked

 Need to conform to SCAPI (SemanticNeed to conform to SCAPI (Semantic
Compressor API)Compressor API)

 Make the tool application specificMake the tool application specific





Path ProcessorPath Processor

 Keeps track of the current pathKeeps track of the current path
 Evaluates container expressionsEvaluates container expressions

–– Regular ExpressionsRegular Expressions

 Determines the semantic compressorDetermines the semantic compressor
for the valuefor the value



Path Processors (2)Path Processors (2)

 Three approaches:Three approaches:
1.1. Direct Evaluation of Regular ExpressionsDirect Evaluation of Regular Expressions

-- Use Deterministic AutomataUse Deterministic Automata
-- Inefficient for multiple container expressionsInefficient for multiple container expressions

2.2. Evaluation using Evaluation using DataGuidesDataGuides
-- Construct a Construct a trietrie for all XML paths for all XML paths
-- Efficient except for irregular and deeply nested dataEfficient except for irregular and deeply nested data

3.3. Evaluation using Reversed Evaluation using Reversed DataGuidesDataGuides
-- Prune on the last few tagsPrune on the last few tags





Experimental ResultsExperimental Results



LimitationsLimitations

 Not designed to work with queryNot designed to work with query
processorprocessor

 Not efficient for messages < 20KBNot efficient for messages < 20KB
–– OverheadOverhead
–– Poor Poor gzipgzip compression compression
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Information TheoryInformation Theory
Claude Elwood ShannonClaude Elwood Shannon

 Entropy:Entropy:

 Message of Message of mm symbols cannot be symbols cannot be
compressed to less than compressed to less than mHmH bits on bits on
average.average.

 Almost optimal compressors existAlmost optimal compressors exist



Information TheoryInformation Theory
Heterogeneous SourcesHeterogeneous Sources

 XML data is heterogeneousXML data is heterogeneous
Source Source S S is a collection of k+1 sourcesis a collection of k+1 sources
SS00, S, S11,,……, , SSkk  over alphabets A, Bover alphabets A, B11, , ……, B, Bkk..
A = {aA = {a11, , …… ,  , aakk} (tags)} (tags)

Messages are of the following form:Messages are of the following form:
xx11, y, y11, x, x22, y, y22, , ……, , xxmm, , yymm

where xwhere x11, , …… ,  , xxmm belong to A, and, whenever belong to A, and, whenever
xxjj =  = aaii, then the next symbol , then the next symbol yyjj belongs to B belongs to Bii



Information TheoryInformation Theory
XMillXMill Performance Performance

 The number of bits used is optimal onThe number of bits used is optimal on
average:average:

S =S =


