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From CVS to SVN £

x Smooth and fast transition from CVS to SVN
= We are very happy with SVN

ROOT: Lines of Code
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SVN Structure £
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ROOT libs

= Granularity: More than 100 shared libs
= You load what you use

= root.exe links 6 shared libs (VM < 20

(macbrun2-31 [357] 1= #.s50

libASImage.so
libASImageGui.so
TibCint.so
TibCint?.s0o
TibCintex.zso
lTibCaore.so
TibEG.so
1ibEGPYthiak.so
1ibEGPythial.so
TibEve.so
TibFFTW. =0
TibFTGL .20
TibFitPanel.zo
TibFoam.so
TibFumili.so
TibGx11.s0
TibGKI1TTF .50
TibGdml.so
lTibGed.so

TibGenWector.so
libGeom.so
TibGeomBuilder.so
lTibGeomPainter.so
libGpad.so
libGraf.so
TibGrafad.so
TibGui.so
libGuiB1d.so
TibGUiHtm1 .50
TibHbook . =0

x TibHist .0
TibHistPainter.so
TibHtm1 .50
TibKrb5Auth.so
TibMLP .50

X 1ibMathCore.so
TibMathMore.zo

x TibMatrix.so

TibMetaTCint.s0
libMetaTCint_7.s0
TibMinuit.=so
TibMinuit?.sn
Tibhet .so
TibNets.so
TibNew.so
libPhysics.so
libPostscript.so
TibProof.so
TibProofDraw.so
libProofPlayer.so
TibProofy.so
1ibPyROOT .50
libluadp.so
TibRGL .50
TibRIO. =0
TibRLDAP .50
TibRODEC .50

TibRecorder.zno
TibReflex.so
TibReflexDict.s0

X 1ibRint.so
TibRooFit.zo
TibRooFitCore.so
TibRooStats.z0
TibRootAuth.so
libRuby.so
1ib5P1ot.s0
1ibSEL.s0
TibSessionViewer.so
TibSmatrix.so
libSpectrum.so
libSpectrumPainter.so
Tib5SrvAuth.so
TibTHYA . =0
1ibTable.zo
1ibThread.zso

1ibTree.so
libTreePlayer.so
TibTreeViewer.so
Tibllnuran.so
TibWHC . =0
Tib¥3d.so
Tibx¥MLIO,. 50
Tib¥MLParser.so
Tib¥rdBum.so
lib¥rdClient.so
libXrdCrypto.so
libXrdCryptoss].so
TibXrdofs.so
lTib¥rdProofd.so
Tib¥rdRootd.so
Tib¥rdSec.so
libXrdSecgsi.so
libXrdSecgsiGHMAPLDAP .50
lib¥rdSeckrb5.so

Mbytes)

libkrdSecpud.so
lib¥rd5Secsss.so
Tib¥rdSecunix.so
Tib¥rdSut.so
libdequelict.so
TiblistDhict.zo
libmap2lict.so
libmaplhict.so
libminicern.so
libmultimap2Dict.so
libmultimapDict.so
TibmultisetDict.zo
libsetDict.so
libwalarraybict.so
libvectorDict.so
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CINT = LLVM £

CINT is the CORE of ROOT for

= Parsing code
= Interpreting code
= Storing the classes descriptions

A new version of CINT (CINT7) is based on Reflex, but found too
slow to go to production.

We are considering an upgrade of CINT using LLVM (Apple-driven
OS project). LLVM is a GCC compliant compiler with a parser and a
Just In Time Compiler. (see talk by Axel Naumann)

CINT/LLVM (CLING) should be c++0x compliant
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User written streamers

f£illing TBuffer member-wise streaming

for STL col<T*>

streamers generated

by rootcint generalized
schema
evolution
automatic streamers
from dictionary
with StreamerInfos parallel
in self-describing files merge

member-wise streaming
for TClonesArray
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Input/Output: Object Streaming &

= From single-object-wise streaming
= from hand-code Streamer
= to rootcint-generated Streamer
= to generic Streamer based on dictionary

= To collections member-wise streaming
= Member-wise streaming saves space and time

catAe oxr
P LAlLe o V

ABCD ABCD ABCD ABCD ABCD ABCD .. ABCD

ABCDABCDABCDABCDABCDABCD ..ABCD TBuffer bufAll

AAAAAA. .A TBuffer bufA
BBBBBB. .B TBuffer bufB
CCCCCC. .C TBuffer bufC
DDDDDD. .D TBuffer bufD



Files: Local/Remote AL

= Local files
= From 32 to 64 bits pointers
= What about Lustre/ZFS
= TFile::Open(“mylocalfile.root”)

= Web files on a remote site using a standard Apache web

server
» TFile::Open(“http://myserver.xx.yy/file.root”)

= Remote files served by xrootd
= Support for parallelism
= Support for intelligent read-ahead (via TTreeCache)
= Support for multi-threading
= At the heart of PROOF
= TFile::Open(“root://myxrootdserver.xx.yy/file.root”)



Files In XML N

<?xml wersion="1.0"2» .
{root setup="2xoo" ref="rnull" created="2002-03-13 09:20:31" modified="2009-03-13 09:20:31" uuid="
<EmlEey name="cl" cycle="1" created="2009-03-13 09:20:31">
{0bject class="TCanwas"»
Version v="b6"/>»
¢TPad wersion="10"3
«TVirtualPad wersion="E2">
<TOhiject fUnigqueID="0" fBits="3030008"/>
«ThattLine wersion="1"3
<fLineColor w="1"#>
. <fLineStyle w="1"/»
Canvas.Print (“x.C"”) <ELineWidth v="1'/>
<fTattLine»

d A\ 14 (TattFill version="1">
Canvas.Print (“x.root”) R o 2
' <fF1115tyle w="1001"/>
Canvas.Print (“x.xml”) <JTALEFIILS
(TattPad wversion="3">
<fLeftMargin w="0. 100000" 4%
¢fRightMacgin »="0.100000" 43
<fBottomMargin w="0.100000"/>
<fTopMargin w="0. 100000"/>
<fEfile w="2. 000000"f>
<fFfile w="2. 000000 />
<fafile w="1.000000"f>
<fEstat w="0.990000" />
<f¥stat w="0.990000" >

i <fhstat w="2. 000000" />
ROOT/XML flles <fFrameFillColor w="19"/>
fFramelLineColor w="1"/»
A good tool to <fFrameFillstyle w="1001"/43>
<fPramelineStyle w="1"/»
understand ROOT <fFramelineWidth w="1"/>
fFrameBorderSize w="1"#»
I !O <fFrameBordecMode w="1"/>
fTattPad»
<TO0hject/>
CSTVirtualPad>

<f¥1 w="1993 000000" 4>
<fvl w="-1 2468T5"f>
<fHE w="2013. 000000" 4>
CEVE w="11 221875 >
¢f¥toabsPixell. w="-T9321 308TEE" />
<fHtoPixell w="-TO321 308762" s>
<fHLoPixel v="39 T99999" f>
¢fTtoabsPixell w="514 S00047"#>
<fTtoPixell w="514 800047 />
<fTtoPixel w="-45 8T4R86"f>
CfUtodbsPixell w="0 000050" 4>
<fUtoPixellk w="0. 000050" >
<fULtoPixel w="T96. 000000" #>
<f¥toabsPixellk w="5T2 000050"#>
Rene Brun <fVtoPixell w="5T2 000000" />




i 1/0 and Trees £

from branches of basic types created by hand

to branches automatically generated from very complex
objects

to branches automatically generated for complex
polymorphic objects

Support for object weak-references across branches
(TRef) with load on demand

Tree Friends

TENntryList



2-D Graphics
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‘L The Geometry Package TGEO £.

The TGeo classes are now stable.

Can work with different simulation engines
(G3,G4,Fluka) (See Virtual Monte Carlo)

G3->G4, G4->TGeo, TGeo<>GDML
Used in online systems and reconstruction programs
Built-in facilities for alignment

Impressive galery of experiments (35 detectors in
$ROOTSYS/test/stressGeometry)
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3-D Graphics

= H
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Event Display: EVE L.

............

AR
e ]

EVE is a ROOT package (GL-based) for event displays.

Developed in collaboration with Alice (AliEve) and CMS
(FireWorks).

Provides all the GUI widgets, browsers, GL infrastructure
(far better than the old Openinventor).

Used now by many experiments (see eg FAIRROOT,
ILCROQT) to display raw data, MC events or detector
oriented visualization.

sl id = A oo L " s ie




GUI £

Many enhancements in the GUI classes: browser, html
browser, TABs, EVE widgets.

GUI builder with C++ code generator. Note that the
code generator works from any eX|st|ng W|dget
(CTRL/S). see poster = -

class TRecorder see poster
= can store and replay a GUI session: ==
= All mouse events
= Keyboard input, including macro execution

QT interfaces: a big pain, difficult to maintain with the

successive versions of Qt.




GUI

—

Examples |

TE ROOT Object Browser

Browser | File Edit Search  Tools

Files ] Editor 1 IEI ] Canvas 1 ]
Draw Opkion: bl L e & cu | &

o | = alesdal ¢ | FAHE |=| @
__lthrea
Ctree Foid bexec(TString &dir.char *mnacro)d

1
—Junuran if (gROOT-:IsBatch()) printf{"Processing benchmark: Hsissn'.d
1=l TPawveText *summary = (TPaveText#*)bench-—:GetPrinitive( "TPave")
Bt MyTasks. oo TTE:-:t #tmacro = summarv—:GetLinseli th (macro)
1f {(tmacro) tmacro—:SetTextColor{d):
G+ Presenter.C bench—:Modified{); bench-:Update(};
J RE":‘DME n - n -
G gROOT-:Hacro{Form{ "%=k=" .dir . Datal) . macrol):
G demu’s'i.jg TPaveText *summnarv:e = {(TPaveTexzt#*)ibench—:GetPrimitive("TPave
TText #tnacro? = sumnmnarve—:GetLineWith({macro)l:
C u:!emu:ushelp.c if {(tmacrod) tmnacroZ-:SetTextColor(s):
=g fillrandom, rook bench—>Hodified(): bench—:Update():

|_]Formi;1 T

!Esqrcu:lt; 1 wolid benchmarlks=() {

Lkhlfjl TString dir = gSystem—:UnixPathName({glnterpreter-:>GetCurrentil
Egallery.mat - | Aiaw Parlorah 117 Thorelimownlee 8 005 .
G+ geantitasks.C

] C:1homel bellenotirookikutarials\benchmarks, C: 59 lines read, Lm0, Cha
C hsimple. C - =
Tz hsimple. roat e l
G+ htmnles:, C
B 4. rook Command {local); | ﬂ
a

Filker: | Al Files (*,*) ﬂ




GUI Examples I

g

- = =
) 8369 | ROOT Object Browser
Erowiser |Ei|e Eavorites Tools Help
Files | Editor 1 | Canvas 1 HTML (%]
Drraey Oiption: | vI \}?_] e ’]ﬂr’l gl ::_( httpe/froot.cern.chirootfiles’ j
- _Jacatds ﬂ : =
[ Jacatna ™1 omz oll T TT-How-200d 09. 5L 173 ;|
- [_Jacat2000 @ ams ref 3. root 12-Mar-2009 09:55 434F
t2002
e o archive. zip 08-Jun-2006 15:22 563K
----I:Iatla,s @ I
[ anger atlas. diff 13-Feh-2009 16:49 RITE
""g“ﬂ” J @ atlas. root 08-Jan-2009 1008 3. 8M Can browse a ROOT file
<o ehepis :
@ atlas all. G 17-Now-2004 10:12 214 on the remote web
(SR chepOd) @ atlas_cryo.C 13-Mar-2006 1177
""" (et P st aier coot 1% _o-2008 16:47 5. 1K
----- Dchepﬂa.plan @
..... Dchepﬂﬁ.ppt atlas ref root 0&-Dec-2007 11:50 497K
""" | Jchep03w ppt @ atlas ref 2. root 10-0ct-2008 12:30 437K
G+IDI: ﬁ 1 Pl | 1M nono nn e AT ;I
----- | eatiff |
stz | — = Z
----- E;Staff.gif Command I
----- [ chepz00
_____ o b aNn - Command (local): I j
1 | 3
Filter: | All Files (") -] I
| /




i RoOFit/ RooStats £

= The original Babar RooFit package has been
considerably extended by Wouter Verkerke.

s Now structured in RooFitCore and RooFit

= ROOFIt is the base for the new RooStats package
developed by Atlas and CMS (see Lorenzo’s talk)




i Documentation £

The Reference Guide Is generated by THtml
Including dynamic graphics, latex, macros.

The Tutorials doc I1s now generated
automatically by THtml including graphics and
the index.

Release and Development Notes also ¢
automatically from SVN by THtml.

Users Guide still iIn MS/Word format. Plan to
convert it to (DocBook) with pdf and html
Versions.

generated



Documentation examples ; O

= Put as much as possible in the source in SVN, including
html pages, scripts and graphics processed by THtml.

| headerfile | source file | viewvC header
| classdescripon | functionmembers | datamembers

ROOT » GRAF2D » GRAF » TGraphPolar

class TGraphPolar: public TGraphErrors

TGraphPolar : to draw a polar

TGraphPolar creates a polar graph (including error bars). A TGrapl
uses the class TGraphPelargram to draw the polar axis.

ris a TGraphErrors represented in polar coordinates. It

Example:

Picture | Source

| TGraphPolar Example |
2

TGraphPolar : to draw a polar graph

TGraphPolar creates a polar graph (including error bars). A TGraphPolar is a TGraphErrors represented in polar coordinates. It
uses the class TGraphPolargram te draw the polar axis.

Example:

Picture | Source

[ —

TCanvas * CPol = new TCanvas{"CPol","TGraphPolar Example",500,500);
Double_t theta[8);

Double t radius[8];

Double t etheta[8];

Double_t eradius[8];

for {(int i=0; i<8; i++) {

theta[i) = (i+1)*(TMath::Pi(}/4.);
radins[i] = {i+1)}*0.05;
etheta[i] = TMath::Pi{)}/f8.;
eradius[i] = 0.05;
i
TGraphPolar * grPl = new TGraphPolar(®, theta, radius, etheta, eradius);

grPl->SetTitle("IGraphPolar Example");

grPl->SetMarkerStyle(20);
grPl->SetMarkerfize(2.};
grPl->fetMarkerColor(4};
grPl->SetlineColoz(2};
eWidth(3);
grPl->Draw("FE");

grel->set

// Update, otherwise CetPolargram returns 0
epol->Update(};
grPl->GetPolargran()->SetToRadian();

return CPol;




The old web site http://root.cern.ch

has been replaced by a better version
with improved contents and
navigation using the drupal system.

ROOT 33308
I cuse you wee upgrading fimes venon 5.14, 5.16, 3,18, 5.0 er 5.2,

of venicn 3.6, 518, 520 4ad 3.

Development reloase 5 7302 -2 021200

The SV tag for thes voras w2002

Tas filen fox e souees, docermensation et bisarics s svalabc ot

| The sew development venios i SV i 52300,

brun

o Freelinks

o My account

+ Create content
» Feed aggregator
» Administer

o Log out

What's New

* March 2, 2009, 15:23
Development release
5.23/02

| Febuiar 262009 15:22

Screenshots

Get a taste of ROOT's capabilities by
sampling some screenshots.

Download

Go ahead and download the latest build of
ROOT.

Development release 5.23/02

development release
The development release of ROOT 5.23/02 is now available.
The SVN tag for this version is v5-23-02.

Read more

Patch release 5.22/00a

The patch release of ROOT 5.22/00a is now available.

The SVN tag for this version is v5-22-00a.

Documentation

Get the inside scoop on how to fully utilize
ROOT. Also, search the Reference Guide,
the HowTo's and the user forums.
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i Supported Platforms

= Linux (RH, SLCx,Suse, Debian, Ubuntu)

= gcc3.4, gccd.3 (32 and 64 bits)
= iccl0.1

= MAC (ppc, 10.4, 10.5)

= gcc4.0.1, gecd.3
= iccl0.1, iccll.0

= Windows (XP, Vista)
= VC++7.1, VC++9
= Cygwin gcc3.4, 4.3

= Solaris + OpenSolaris
=« CC5.2
= gcc3.4, gcc4d.3



Robustness & QA /L

= Impressive test suite roottest run in the nightly builds
(several hundred tests)

= Working on GUI test suite (based on Event Recorder)
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ROOT developers
more stability A

ROOT manpower

- athers .................................................................. . N
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i Summary AL

After 15 years of development, good balance between
consolidation and new developments.

The ROOT main packages (I/0 & Trees) are entering a
consolidation, optimization phase.

We would like to upgrade CINT with the LLVM C++0x
compliant compiler (CLING).

Better documentation and User Support
More stable manpower
Usage rapidly expanding outside HEP



