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<?xm version="1.0"7?>

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

Exanpl e val ues:
I teml “Itemtext”
I tent I d="001"
<subi t enpsubi tem t ext </ subi t en> L subitem “subitemtext”
</[itenk>
<itenB ref="001"/>

</ Exanpl e>

ref="001"
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XML packages

C/C++ based XML packages:
libxml (Ghome)
Xerces-C++ (Apache)
expat (Mozilla)

Benchmarks off XML packages:

W Parsing (SAX) [ Parsing (DOM) [l Buiding DOM Il Valdating
B X5L Transform Bl Security: Sigrature [ Security: Encryption [_] Overall
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Usage of libxml2 library

Example of code torcreate XML file:

xmIDocPtr fDoc = xmINewDoc(0);

xmINodePtr fNode = xmINewDocNode(fDoc, 0, (const xmIChar*) " " 0);
xmIDocSetRootElement(fDoc, fNode);

xmINewTextChild(fNode, 0, (const xmIChar*) " ",(const xmlChar*) " ");
xmINodePtr sub2 = xmlAddChild(fNode, xmINewNode(0, (const xmIChar*) " "));
xmINewTextChild(sub2, 0, (const xmIChar*) " " (const xmlChar*) " "Y;
xmINewProp(sub2, (const xmIChar*) "ic", (const xmIChar*) "001");

xmINodePtr sub3 = xmIAddChild(fNode, xmINewNode(0, (const xmlIChar*) " "));
xmINewProp(sub3, (const xmIChar*) "ref", (const xmlChar*) "001");
xmlSaveFormatFile(" " fDoc, 1);

xmlFreeDoc(fDoc);
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XML and ROOT

XML as metadata’ storade; place;: configuration,
parameters and geometry, ebjects

XML files cani be viewed and edited (With'seme
restriction) with standard XML teels

Datal exchande between dififerent packages

BUt clrrently:

Tihere; is nor XML suppert in ROOT (yet)
Each new: class requires, its own XML streamer
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Motivation

ROOI has all class information: in; IStreamerinfior class
With' methods te serialize/deserialize ebjects

Why not implement similar mechanism fior XML, not enly.
for binary: ROOI format?

Aimi— introduce XML 1/0i in ROOT;, where user shoula
not write I/O code himselfi
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Object representation in XML

class TXmlExample { <TXmiExample ref="id0">
public: <fValue v="10"/>
Int_t WValues <fArray>
Double_t fArray[5]; <Double v="1.0"/>
iString fStr; <Double v="10.0%/>
TXmiExample™ fSelfPtr; <Double v="5.0"/>
ClassDef(TXmlExample, 1); <Double v="7.0"/>
> <Double v="2.0"/>
</fArray>

<fStr TString="Hello"/>
<fiSelfPtr ptr="1d0"/>
</TXmIExample>
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First Implementation

INew! class with two filinctions similar to
IStreamerlniio:\WriteBuiier() and
IiStreamerinios:ReadBuiier()

were, Implemented to serialize/adeserialize objects toy/from
XML structures

Lipxmi2 library: Was used
Reguires nerany’ ROOI modifications
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Problems

Only: relatively: simple™ objects can be stored
streamers are not supported

As a result, ROOT classes;like histograms, (TiH1),
containers (TODjArray) andimany: other canrnot be
supported
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I Bufter class modification

Make six methods of IBuffier virtual:

void  WriteObject(const void *actualObjStart, TClass *actualClass);
void* ReadObjectAny(const TClass* cast);

Int t CheckByteCount(UInt _t startpos, Ulnt_t bent, const TClass *clss);
void SetByteCount(UlInt_t cntpos, Bool t packinVersion = kKFALSE);
Version_t ReadVersion(UInt_t *start = 0, UInt_t *bcnt = 0);

Ulnt_t WriteVersion(const TClass *cl, Bool t useBcnt = KFALSE);

Redefine these methods Inrnew IXmiBuffer class to
perferm XML Specific actions

e support SliFile-like™ key: erganization, New
TPXmiEile and TXmiIKey: classes have beeni created
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Example with TObjArray.

<?xml version="1.0"?> XmIKey with name and setup info <?xml version="1.0"?>
<root> <root>

<XmlIKey name="array" setup="1xxox"> TODbjArray tag with version <XmlIKey name="array" setup="1xxox">

<TObjArray version="3">
<XmlObject>
<TNamed>
<fName TString="name1"/>
<fTitle TString="title1"/>
</TNamed>
</XmlObject>
<XmlObject>
<TNamed>
<fName TString="name2"/>
<fTitle TString="title2"/>
</TNamed>
</XmlObject>
<XmlObject>
<TNamed>
<fName TString="name3"/>
<fTitle TString="title3"/>
</TNamed>
</XmlObject>
<XmiBlock size="9">
00
</XmiIBlock>
</TObjArray>
<XmiClasses>
<TNamed version="1"/>
</XmlIClasses>
</XmlKey>
</root>

25.2.2004

TObjArray arr;

arr.Add(new TNamed("name1", "title1"));
arr.Add(new TNamed("name2", "title2"));
arr.Add(new TNamed("name3", "title3"));

Part of TObjArray streamer (writing):

fName.Streamer(b);

Now only version,
later full class info
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<TObjArray version="3">
<UChar>0</UChar>

<XmlObject>
<TNamed>
<fName TString="name1"/>
<fTitle TString="title1"/>
</TNamed>
</XmlObject>
<XmlObject>
<TNamed>
<fName TString="name2"/>
<fTitle TString="title2"/>
</TNamed>
</XmlObject>
<XmlObject>
<TNamed>
<fName TString="name3"/>
<fTitle TString="title3"/>
</TNamed>
</XmlObject>
</TObjArray>
<XmlClasses>
<TNamed version="1"/>
</XmIClasses>

</XmIKey>
</root>

112



Consequence,; of TBuffer modification

Most off ROOJ} classes cani be stored
Users classes with! custom streamers cani be supported

Works, I reading and Writing' parts off custom)| streamer ave similar
seduence of I/Oractions (normall situation)

Some classes like; Tiliree & TClonesArray: are not tested and may. be
net required torbe stored! in XML fermat

At worse case 10%:lost of 1/O) periormance

Still net fully:acceptable hecause:
this Is just “hacking™ off ROOI: code

IXmiFile and TXmiKey repeats: alot of functionality: of: similar TiFile
and TKey classes
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FUrther investigations

Preducing ofi DiiDriles for validation; purpeses
Using off XML mamespaces to avoid names Intersection

Extension: of TFile and TKey legic on XML filess (via
abstract Interaces)

C++ code generator fior XMIE 1/ te) access) ROOI:
ebjects outside a ROOIF environment:

Supporit off diffierent: XMIL packages
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Conclusion

ihere is no general XML 1/O)in ROO]
Very limited selution: pessible without: ROOIF changing

Withr slight TiBufier modifications; acceptable XML support
In ROOT Is possible

Further investigations required
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