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Viotivation

XML 1S wellr structured and formatied! text fermat

Widely: used asymetadata (cenfiguratien, parameters,
geometny) sterage format

Geod candidate te e Used as exchamnge format Between
different applications

ROOI has powerful I/0 system, but had ne (at the
PEginnIng ol 2004) suppert of xmi
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<?xm version="1.0"7?>

<Exanpl e>
<iteml>temtext</itenl>
<itenR id="001">

<subi t enpsubi t em t ext </ subi t enp
</itenk>
<itenB ref="001"/>
</ Exanpl e>
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“ITtemtext”
i d="001"
“subitemtext”

ref="001"




XML packages

C/C++ bhased XML packages:
lioxml (Gneme)
Xerces-C++ (Apache)
expat (Mozlla)

2
L
0
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Benchmarks off XML packages:

M

Oracla

[l Parsing (SAX) [ Parsing (DOM) [ Buiding DOM W Valdating
B %SL Transform B Security: Signature i} Security: Encryption [] Overall
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Implementation details

Slight changes' (generalization) oii TEle & TDirectory
classes Interfaces

Virtualizatien eiff TBUIfer interface

== 3-500) Speed penalty,
INEew ¢lass to cenvert hasic data types
te/firem) xmil tags

INEW. ¢lass) te) previde narrew Interface te
libxmi2 livrary, == poessibility’ to) Use other xmil packages

NEY & classes for manipuiatien With
xml files; via common ROOT TiElle interface

Since May: 2004 inf ROOT distribution
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Example of xml file

<?xml version="1.0"?> j .
<root setup="2x00" ref="null"> Stan_dard ROOT xml file header with
<XmlKey name= cycle="1"> configuration data
<Object class="TNamed"> XmlKey with name and cycle number
<TObject fUniquelD="0" fBits="3000000"/>
<fName str= />
<fTitle str= /> .
</TNamed> void example() {
</Object>
</XmlKey>

<XmlKey name="1" cycle="1"> TNamed named (

<Object class="TBox">

<TObject fUniquelD="0" fBits="3000000"/> (

<TAttLine version="1"> T B OX bOX ) ) )
<fLineColor v="1"/>
<fLineStyle v="1"/>
<fLineWidth v="1"/>

</TAttLine>
<TALtFll version="1"> TFile* fxml = TFile::Open("
<fFillStyle v="1001"/> .
e, named.Write( );
<fy1lv=} ">
/:ngg e box.Write( );
J;X/%Eggecyt; delete fxml;
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Supperted features

“Jiransparent” usage: off XML files viar ROOTF plug-in
Manager

Except TTree, most of ROOT classes, including
T'ClenesArray, can e stored

SUpport eff custom streamers; In USer: ¢lasses
Difierent layeuts; off xmi files: class-speciiic and generic
Optienal usage: of Xl nanmespaces
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Generic and class-specific layouts

<Object class="TBox">
<Class name="TBox" version="2">

<Member name="TObject"> <Object class="TBox">
<Iltem name="Version" v="1"/> <TBox ="http://root.cern.ch/..." version="2">
<Iltem name="UInt_t" v="0"/> <TObject fUniquelD="0" fBits="3000000"/>
<Iltem name="Ulnt_t" v="50331648"/> <TAttLine ="http://root.cern.ch/..." version="1">

</Member> < >

<Member name="TAttLine" version="1"> < v="1"/>
<Member name=" i < v="1"/>
<Member name=" " v="1"> </TAttLine>
<Member name=" " v="1"/> <TAttFill ="http://root.cern.ch/.." version="1">

</Member> < v="19"/>

<Member name="TAttFill" version="1"> < v="1001"/>
<Member name=" "v="19"/> </TAttFill>
<Member name=" " v="1001"/> < v="0.000000"/>

</Member> < v="0.000000"/>

<Member name="' 1" v="0.000000"/> < v="1.000000"/>

<Member name="'"1 1" v="0.000000"/> < v="1.000000"/>

<Member name="'"" v="1.000000"/> </TBox>

<Member name="/7"" v="1.000000"/> </Object>

</Class>
</Object>
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Data exchange Scenarios

Communication between twoe ROOT applications

Import data frem existing| User C+=+ pregram
Withrnen-ROOIT classes

Expert data fireon existing ROOI application) to
ether C++ application

Expert data from existing nen-ROOI xml files
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Data exchange between ROOI applications

ROOT
User classes
Dictionary

xml
file

ROOT
User classes
Dictionary

» Allows viewing/editing exchanged data with standard xml tools

= Has no big advantage compared te) standard ROOI file fermai
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Import data frem C++ program

| |
C++ code ROOT
User classes Dictionary
TXmlFile i
streamers — TXMLPlayer
= xml
file
N

Supported in user classes:
- basic data types, arrays, const char*
access to private and protected members
objects, object pointers, array of objects, array of objects pointers
classes inheritance tree
STL string, vector, list, deque, set, map, multimap
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Import data from €4+ program

Create ROOI dictionary. for USer ¢lasses

Using , Create xmi-streamers for user classes
Add xml-streamers ane class, to USEN project
Both reading) & writing of- xmli files; hecomes) pessihle
“ROOT-like” interface In user cede toraccess xmi files:

TXmlFile file("test.xml");
TXmIEX1* ex1 = (TXmIEX1*) file.Get("ex1", TXmIEX1_streamer);
TXmIEX2* ex2 = (TXmIEx2*) file.Get("ex2", TXmIEX2_streamer);

TXmlFile outfile("test2.xml", "recreate");

outfile.Write(ex1, "ex1", TXmIEx1_streamer);
outfile.Write(ex2, "ex2", TXmIEx2_streamer);

29.09.2004 XML I/O'infROOT, S. Linev, GSI 12



Export data te C++ program

ROOT
R
ROOT classes ) ’) C++ code
User classes xml .
Dictionary file

S
What is possible:
- do not use any ROQOT classes, but then it is previous scenario
- generate class definitions and streamers for C++ code,
converting ROOT containers to STL containers
Implementation is not yet clear and highly depend from real user
requirements. Any suggestions are welcome.
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Conclusion

Generic XVIL 1/Or intreduced!ini ROOIT
Several xmi-layout options are supportied

PossIpIlIty for data exchange With other nen-
ROOI application

Investigation reguired:
m SsUppoert of Tiree?

s sUppert for SAX Interface 1o read fairy: big files?
n Use of alternative xml-engines?

s DI[D-generation

5 Improvements in data exchange

29.09.2004 XML I/O'infROOT, S. Linev, GSI 14



