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‘ Starting Point J{

Current Developments in “standard ROOT mode” will
continue In the coming months/years.

e With more and more features and improvements
e With support for parallelism, multi-threading, etc

« However, there are several important features missing
In ROOT. If implemented, they could simplify the life of
many users.

e Speed-up installation, make it transparent.

e Mixing versions (just in case a bug is fixed in one lib or a nice
feature added in another lib).

 Running from a web browser, from anywhere and with
execution anywhere.

« Embedded & hyperlinked help
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Observati - 1
@‘: servations 7 }g_

e A considerable amount of time is required to install the
experiment software.

e Porting software on a new platform is non trivial.

« Many dependencies between libraries. Many providers.
e Only a small fraction of the software is used.

e The installation costs in time and disk space.

e Users hesitate before installing a new version, and once
Installed, i1t Is not obvious to go back to an older version.

e This is In total contradiction with the idea of the GRID.

e The GRID software should help this process and not
make it worst.
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Observations 2 5 G5
2 L

e The users profiles evolve (more physics analysis users
than developers when data taking approaches).

e Experiment frameworks evolve too. Data Analysis
should be possible without the experiment framework.

e C++1is, by far, the dominant language.

e Object dictionaries are recognized to be important:
e Forl/0
 For Interpreters
e For the GUI (signal & slots)
e For the new generation of event displays.

e Size of dictionaries is becoming problematic

e The size of the executable modules is even more
problematic.
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Some LHC parameters collected 1 year ago jg

Alice Atlas CMS ROOT °
number of lines in 102282 698208 104923 153775
header files
classes total 1815 8910 277 1500
classes in dict 1669 >4120 835 1422
2140
lines in dict 479849 455705 103057 698000
classes 577882 1524866 277923 857390
c++ lines
total lines 1057731 2?77 380980 1553390
Classes+dict
total 736751 928574 2?77 3000
f77 lines
dir 540 19522 <500 958 ‘\\
comp time 25’ 750’ 90’ 30’
1196 50 (70) 71 _&——/
e —
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User Profile is evolving

Of

Developers & Users |

300—"
250—-
200—-
150—"

100—-

developers

1996 1998 2000 2002 2004 2006 2008 2010

e The ratio developper/user is quickly changing.
e Applications are more and more distributed.
e OS and machines evolve rapidly.

They require
Improved Ul
More robustness
or anything
simplifying
their life
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Program Size (lines of code)

Lines of code

René Brun
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MS Windows

107 - Public .. ......... \ T o

Libraries

Experiment

Code base
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Time to compile

Time to compile 1000 lines (seconds)

10°

10?

10

101

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

771590

?C++ wiith :T:

sinﬁple ++

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

.2||||i||||il|||i||||i||||i||||i||||i||||i||||
10970 1975 1980 1985 1990 1995 2000 2005 2010 2015
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@J‘Problem with dictionaries

Today cint/reflex dictionaries are
machine dependent.

They represent a very substantial
fraction of the total code.

We could make a very large
fraction machine independent.

Interface to functions could be
reduced with standard ABIs.

Dict data structures could be
saved to a root file instead of
generating the code producing
these ds.

In this case, one will import only
the ds for the classes really used
(1/0 or interpreter)

*.0 G_*.0 Dict %

mathcore 2674520 2509880 93.8%
mathmore 598040 451520 75.5%
base 6920485 4975700 71.8%
physics 786700 558412 71.0%
treeplayer 2142848 1495320 69.8%
geom 4685652 3096172 66.1%
tree 2696032 1592332 59.1%
g3d 1555196 908176 58.4%
geompainter 339612 196588 57.9%
graf 2945432 1610356 54.7%
matrix 3756632 2020388 53.8%
meta 1775888 909036 51.2%
hist 3765540 1914012 50.8%

gl 2313720 1126580 48.7%
gpad 1871020 781792 41.8%
histpainter 538212 204192 37.9%
minuit 581724 196496 33.8%

René Brun
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Dictionaries : situation in 2007

N\

Root meta C++

Reflex/Cint
DS

rootcint -cint

" rootcint -reflex

rootcint -gccxml

René Brun

From ROOT to BOOT

10




ROOT source, bins, dict,libs

7

*

153 ki

6.4Mb SLC3/gcc3.2.3

/

A 4

] [rootci nt/~gcexml

A 4

rootcint —cint

rootcint —reflex

| J |

56s, 71s 5852715 30 521005
| .
Xdict_c.cxx Xdict_r.cxx g
704 Kl 623 K :

A 4

o)
338s, 90s

A 4

Xdict_c.o
44 Mb, 53 Mb

o
420s,417s

Xdict_r.o
51Mb, 65 Mb

‘ c++ ’
427s: 421s
Xdict_g.o
51Mb, 65 Mb

Windows/vc++7.

R
~

* . CXX
855 kI
100 Mb

‘i

C++
2640s, 1614s

|

A

y

*0
41 Mb, 114 Mb

|d
15s, 45s

A 4

*.50, .lib
88 Mb, 71 Mb
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Time to compile in seconds (VC++7.1)

Lines of code compiled + DLL: 1439990

Time to compile: 1759.7 seconds

: 866.254
5514.84 s

< >

<lines/second for libs with <T>: 261.112
<lines/second for C libs : 1926.19
<lines/second for other libs

<lines/second> : 818.316
Time to compile if all with

: 747.586 s

Time to compile if all without <T> : 1662.32 s
Time to compile if all in C

Lines of code per library
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[@F From static modules to plug-ins

e app.exe = (main.o, X.0, y.0)

e app.exe = (main.o, x.0, libl.a, lib2.a)

e app.exe = (main.o, X.0, libl.a, lib2.so, lib3.s0)
e app.exe = (main.o, libs.so) + dyn libs.so

e app.exe = (main.so,libs.so) + plug-in manager

René Brun From ROOT to BOOT
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©

h o DraW () ﬁ local mode ]

/

CINT 1ibX11
libCore liprad
_______ drawline o
. drawtext
I/0 TPad
TSystem TFrame
(Plug-in Manager)
libGraf
libHist libHistPainter @/ = -------
@ > TGraph
TH1 '@_’ THistPainter TGaxis
TH2 TPainter3DAlgorithms TPave
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d Shared libs

| L.

e Shared libs are essential for today large applications.

e They optimize the development time if inter-library
dependencies is correctly managed.

e The plug-in manager Is an essential component that
minimizes the number of libraries linked at the start of
an application.

« However, a large number of libs may be a Killer, Iin
particular for interactive applications.

e Because of large compilation times, most experiments
export pre-compiled shared libs.

e These libs are compiled for maximum portability and
do not always use efficiently local processors
capabilities.
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@ported Symbols fi

Time to load a shared lib i1s grosso modo
. time = size * n * log(N)

e size =shared lib size in bytes (mapped 1/0)
e n =number of exported symbols in lib

N = number of existing exported symbols in previously loaded
shared libs

A nnmnv‘nmnnn 1ot L‘\ 'FI'\ IIf'\A I('\I\ ﬁﬁﬁﬁﬁﬁ If'\ If'\l'\
H UUUU CUITIPTULTTIOST T11TUuoL pe Touna UCLVVCCII LI 1€ NUimoe

of libraries and their size (modularity vs performance)

e GCC4 & Windows allow selection of symbols accessible
from outside shared lib (“exported”) .

e Currently most applications export all C++ symbols !

v
I
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i~

code used in a batch use case :
Libs used : 4/86
Classes loaded : 586/1459
0 7 Classes used (CU) : 51
Fi 10 _ Methods all libs . 46438
A - fraction of classes used Methods loaded . 19550
c [ | fraction of methods used Methods in CU . 2666
Q iy Methods used in CU : 325
= Code in all libs . 76 Mb
0 Code loaded : 7.1 Mb
= 105 Code Really Used (CRU) : 0.7 Mb
8 Time to compile CRU 17 s
| -
@
ORI FEEEEE BE FEEEEEREEEEREE R R R E 2 P 2=
5 Fraction of
ROOT code
10 ROOT cod
really used in a NS SSE
batch job
10 01 1 1 T T O I I
O E=5 OOF Ty OTi5'5D 0 00T LE XN EAD TR T L S8 TR0ANDE R0 5= X0X O5T-0 s S 0D
33 “EEE SEEGE posmoEns eoids Xt “3—”2&2255“5‘35%5?;%%“%’5:%%
Sk B o & s SEEER 8 GIRA £ > T SpAF0 EAgRE xph
58 3 F 0§ %03 oI € °% 3
E B £ 4 :"E' a E:g x c
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S

code used in a graphics use case

| [ shared lib size

- fraction of classes used
|:| fraction of methods used

10’

10°

Libs used 14/86
__| Classes loaded 865/1459

Classes used (CU) 142
Methods all libs : 46438
Methods loaded : 26996
Methods in CU : 6676
Methods used in CU : 740
Code in all libs : 76 Mb
Code loaded 12 Mb
Code Really Used (CRU) 1.2 Mb
Time to compile CRU : 29 s

Fraction of ROOT

10° code really used in a
0 = PREEE job with graphics
B B
= o e ST0 O T = MO O e O
: bRl e e e
SR> 5% [ A .
ESSE § S3ER ¢ > T @8t FRgyd "%e
2 8 35 : =
= @
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A$ Downloading only a subset of libraries? ——

145742 1ibASImage.lib 135346 1ibMLP.1lib 388176 1libSessionViewer.lib
112206 1ibASImageGui.lib 1649982 1libMathCore.lib 1390928 1ibSmatrix.lib
54076 1ibASPluginGS.lib 485136 1libMathMore.lib 160874 libSpectrum.lib
1462634 1libAfterImage.lib 1104336 1libMatrix.lib 69134 libSpectrumPainter.lib
162082 1ibCint.1lib 163642 1l1libMinuit.lib 3308768 1ibTMVA.1lib
568696 1libCintex.lib 1185602 1libMinuit2.1lib 698472 1ibTable.lib
3985542 1libCore.lib 465046 1libNet.lib 194856 1ibThread.lib
188566 1ibEG.1lib 147158 1ibNetx.lib 1012952 1ibTree.lib
134170 1ibEGPythia6.1lib 12362 1libNew.lib 1053616 libTreePlayer.lib
101782 1ibFFTW.lib 148170 1ibOracle.lib 244666 1libTreeViewer.lib
164120 1libFitPanel.lib 300436 1libPhysics.lib 168870 1libUnuran.lib
105732 1libFoam.lib 157772 1libPostscript.lib 135486 1ibVMC.1lib
67246 1libFumili.lib 791738 1libProof.lib 653740 1libWin32gdk.lib
687018 1ibGdml.lib 2224048 1libProofPlayer.lib 345720 1ibXMLIO.1lib
691048 1ibGed.lib 275216 1libProofx.lib 130272 1libXMLParser.lib
1788574 1l1libGeom.lib 2244766 1ibPyROOT.1lib 4734 1ibXrdProofd.lib
610488 1libGeomBuilder.lib 246878 1l1libQuadp.lib 29958 1libdequeDict.lib
200660 libGeomPainter.lib 82694 1libRCastor.lib 2494354 1libfreetype.lib
454560 1libGpad.lib 80434 1ibRFIO.1lib 29778 1iblistDict.1lib
909146 1ibGraf.lib 2982494 1ibRGL.1lib 29778 1libmap2Dict.lib
544992 1libGraf3d.lib 630874 1ibRIO.1lib 29626 libmapDict.lib
2665060 1ibGui.lib 131936 1ibRODBC.1lib 30550 libmultimap2Dict.lib
336516 1ibGuiBld.lib 3709214 1ibReflex.lib 30404 libmultimapDict.lib
129332 1libHbook.1lib 124508 1ibRint.lib 30404 1libmultisetDict.lib
999044 1ibHist.lib 3150774 1ibRooFit.lib 234532 libpcre.lib
195110 1libHistPainter.lib 188664 1ibRootAuth.1lib 29626 1libsetDict.lib
2918132 1ibHtml.1lib 75334 1libSPlot.1lib 30108 libvectorDict.1lib
135346 1ibMLP.1lib 380128 1ibsSQL.1lib
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[@ Can we gain with a better packaging? wi
 Yes and no. Going beyond the recent ROOT T
restructuring is difficult.

e One shared lib per class implies more administration,
more dictionaries, more dependencies.

e 96 shared libs for ROOT is already a lot. 1500 would be

non sense
 Asmall CORE library is essential. |
e Plug-in Manager helps | Base Jconft] e Junsjve] sy
Physicf| "i"TH Mz:trixl :-ﬁst‘ | [ Tree | [_Rint |
= IEI| Graf ]._| HistPainter | :Jl:;ﬂl. ?:r:
" VirtualMc e Ced ) r::;lpt xm:i:
mmw GRS
.I - Gui —{_TreeViewer | Tm:d ::::c?:
L —

CINT can be used Independently
Green libs loaded by PluginManager

ROOT Libraries Dependencies |
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Fraction of code really used in one program J{;

Per cent of code used

100

10

0.1

] Il]JII.J

1 JJIIIII| | JIJlI.I.Jl.

i

IIIII.II| ] | S0 B B 5. 8|

102

10°

10* 10°

10° 107
Lines of code
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I@F Interpreter & Compiler integration

root > .x script.C /

execute file script.C

3

2 execute function DoSomething

root = DoSomething(...);

1

root > .x script.C++

root > .x script.C+

compile file script.C
and execute it

compile file script.C

If file has been modified.

execute It

gROOT->ProcessLine(*.L script.C+");
gROOT->ProcessLine(“DoSomething(...)”);

=

same from
compiled

or interpreted
code

René Brun From ROOT to BOOT
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@ Possible Progress with Interpreters
CA

e Eliminate the stub interface to call C/C++ functions.
e Thisis already possible in CINT with C libraries.

e It will be possible with C++ when a standard ABI will be available,
otherwise compiler&linker dependent.

e If compiler is fast enough (eg C), use the interpreter only for
organizing the top level.

e If next C++ provides introspection, one could eliminate
e the header files parser
e 95 per cent of the dictionary structure in memory

e A good argument to have the interpreted and compiled code bein

(@)

In the same language!

René Brun From ROOT to BOOT
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| Consequences
‘o A

e The fact that only a very small fraction of the total code
base Is used has important conseguences.

e \We must turn this apparent problem
INnto a great feature.

e BOOT: a proposal to solve this problem.
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@froposal for a new scenario

Introducing

BOOT

A Software Bootstrap system

René Brun
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@‘What is BOOT?

%

e A small system to facilitate the life of many users

doing mainly data analysis with ROOT and their own
classes (users + experiment).

e |Itisaverysmall subset of ROOT (5 to 10 per cent)

e The same idea could be extended to other domains,
like simulation and reconstruction.

2

/
BOOT -

T

René Brun From ROOT to BOOT
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@‘What is BOOT (2)? 3 ;i

A small, easy to install, standalone executable module
( <5 Mbytes)

e One click in the web browser

e [t must be a stable system that can cope with old and
new versions of other packages including ROOT itself.

e [twill include:

A subset of ROOT 1/0, network and Core classes
A subset of Reflex

A subset of CINT (could also have a python flavor)
Possibly a GUI object browser (BROOTER)

e From the BOOT GUI or command line, the referenced
software (URL) will be automatically downloaded
and locally compiled/cached in a transparent way.
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@‘What is BOOT (3)?

No binary files or shared libs
Start from the source URL whenever possible

But an option to download only a subset of the libs
could be implemented too.

Compile into local cache and reuse at next session.

A tool is provided to convert a CVS source tree into a
compact file that also includes the dictionary data
structures and the classes/functions documentation.

Compile with the best options for the local hardware.

A front-end to C++ (with the corresponding C++ code
generation) for very frequent use cases.

René Brun From ROOT to BOOT
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&
A Availability

Downloading source, binaries, doc, etc

ROOT is available in binary and source form. The binaries are available for most supported platforms. 7
CVS and can easily be compiled on any supported platform/compiler combo.

For what is new in this version see the development notes.

Via Anonymous FTP

Source source.tar.gz = 22 MBytes

«EBOOT 5.15/04 complete source treg/for all systems (21.6 MB). Hew

Af’mr\mmlﬁngmm README/ INSTAELL.
Documentation html .tar. gZ — 200 M ByteS
@ classes hmmnmpreased tar file(199 MB). Hew

Binaries

MNote 1: Before downloading a binary version make sure your machine contains the right run-time emviro
compiled with, e g., gecd 0 on a platform where only gee 3.2 is installed. In such cases you'll have to ins

build the binaries below.

To install, unzip and untar the file. For example:

One binary = 40 MBytes

gunzip root _w5.15.04.Linux.=slcd.gocc3.4.0ar. g2
tar xvf root _w5.15.04.Linux.slct.gcc3.4.tar

0y Ay

This will create the directory zoot. Before getting started read the file README /README. Remember, v
this web site at the location Classes and Members. The distribution also contains all tutorials and a set o

Linux C)

René brun Froim xOUuU I 10 bUUV |
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@‘BOOT: Use Case 1

user@xxx.yyy.zzz

ROOQOT, etc)

 Draw an histogram

BOOT

e Assumes BOOT already installed on your machine
 Nothing else on the machine , except the compiler (no
 Import a ROOT file containing histograms, Trees and

other classes (usecasel.root)
e Browse contents of file

ROOT Object Browser

File ¥iew Options Helg
[Go S =] S = = e 2 N Option | |
[AllFalders | Cantents afROOT Filesiusecase 1 rootDMIC]"

Al t1o [ b1t [ 1230 [ 13t [l 1t (g nasin [ hast g it [ h2 i [fa he2or g n2an Jig hei

v Byt [ns Jgoeo Jijeea

René Brun
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Use Case 1

Usecasel.root
(2 Mbytes)
Contains references
(URL) to classes in
namespace ROOT

Local cache with
the source of the
classes really used
+
binaries for the
classes or functions
that are automatically
generated from the
interpreter
(like ACLIC mechanism)

usSer@xXxx.yyy.zZzz

http://root.cern.ch/source.root

This is a compressed ROOT file
containing the full ROOT source tree
automatically built from CVS
(25 Mbytes)

+

ROOT classes dictionary DS
generated by Reflex
(5 Mbytes)
+

The full classes documentation
Objects generated by the source
parser
(5 Mbytes)

pcroot@cern.ch

René Brun
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Use Case 1 pictures

File Niew Options

Help

= =re; ¢|| o |e| il Optionl vl
\ All Folders Contents of "/ROOT Filesicode. rootfrootthaserlsre;1"
.
\ . D’Wt InitGui.cog 1 hianualBased. oo hdanualBased.h;1 hanualBasedBody.h;1
N . DPRDDF. Sessions hatch. ool Htring. el Stringio.mo Tapplication. g1
N [ evoyguinthemetbrunichept Tapplicationlmp.ciec TarchiveFile. co;l TAHSD . cog T Adteucis. cooc 1
’ ~N [—TlRUUT Files TAHFillcsoer1 TAtLine. o1 T Atthd atker. e 1 TAHPad oo
R = evds.root TAHT et i TBenchmark oot TBrousar. o 1 TBrowss Hmp. oo
g N E"DE _ TBuffermo TBuffer3l. a1 TCanvasimp. e 1 TColoreol
. ----Dall.enﬂ » TComplex. ol TContexthlenu. ool TContexthdenulmp. oot TControlBarimp. o1
~ 3 CI as'tr:‘:ge' Thatime. woq 1 TDirectany. e TEm.ooqt TEmormo:
{77 auth:
~N . 5 binct TException. sed TExet.con TFile.coad TFilelnfa.co
N N G build:t TFolder.coqd TFree.coc TG uiF actary. oo Tinspectormp. s
‘D chirp:d T ey, cogl THeyhapFile. oo ThDS. o1 Thilacro, cog 1
‘D cintA ThlapFile.col Thdath. cez1 Themberinspe ctor.qog1 ThessageHandler col
N it TMamed. s TObjString. coct TObject.coc TP adViendD. wos
. ~(Jolarens:1 TParametar.con TPluginManager.coqd TProcassiD. coud TProcessUUID. con
u S e c a S e 1 roo t [ eliget TRCommand. oo TQConnection. et TQObject.oos TROOT. g
> {2 configi® TRandom.meq1 TRandom2.aeq1 TRandom3. sec TRealData.cioc 1
] | EREEEES TRefCnt. ool TRegexp. mos 1 T Stopwatch. ees 1
192 Objects. ~ |src /J
ROOT Object Browser
File ¥iew Options Help \
=c -| qlolel ontion = N
All Folders |Contents of YROOT Filesiusecase! rootDmMiC" ‘ \
(Jroot R0 [ b1 [ h12i [ h13 [ b1kt [ 0151 [dg htEit g h1ot h21i1 g h22i1 [ 2z g hzit '
N
) .
DP.RDDF.Sesslons v By [nsa Jyoeo Jijora N
Dc.\cgrgwm\home\brun\chep[ .
(CJROOT Files ~N .
E---Dcode.root \ .
\ .
N
.
\ .
\ .
\ .
\ i
34 Objects. A

René Brun
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@‘Use Case 2 4}{

e BOOT already installed

e Want to write the shortest possible program using some
classes in namespace ROOT and some classes from
another namespace YYYY

//This code can be interpreted line by line
//executed as a script or compiled with C/C++
//after corresponding code generation

use ROOT=http://root.cern.ch/root5.14/source.root

use YYYY=http://cms.cern.ch/packages/yyyy

h = new TH1F(“h’,”example”,100,0,1);
v = new LorentzVector(...):;
gener = new myClass(v.x());

h.Fill (gener.Something()) ;

h.Draw() ;

René Brun From ROOT to BOOT
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@‘Use Case 3

A variant of Use Case 2

and fixed in new version ROOT6

use
use
use
h =

VvV =

ROOT, YYYY=http://cms.cern.ch/packages/yyyy
ROOT6=http://root.cern.ch/root6.00/code.root
ROOT6: : LorentzVector

new TH1F (“h”,”example”,100,0,1);

new LorentzVector(...);

gener = new myClass(v.x());

h.Fill (gener.Something()) ;

i)

e A bug has been found In class LorentzVector of ROOT

René Brun
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Use Case 4: Specialized Code Generators

use ATLFAST=http://atlas.cern.ch/atlfast/atlfastcode.root

TFile f (“mcrun.root”);
for each entry in £.T

for each electron in Electrons

if (electron.m Eta > 1) h.Fill(electron.m Pt);

h.Draw

e High Level ROOT Selector
understanding named collections in
memory (ROOT,STL) or collections in
ROOT files.

e PROOF compliant

e Extension of TTree::MakeProxy code
generator.

e Do not read referenced but unused
branches.

File Miew Qptions

ROOT Object Browser

‘23 Electrons ~| [
All Folders |C|:|ntents of*YEQOT Filesiatl
[:Irﬂof h@mze

[_JFROOF Sessions
D cherguinihomeib ronrootel

DRDDT File

EI D atltast.root

|

3% Electrons fBits
h ElectraonsfUniquelD

Elactrons.m_Eta
h Electrons.m_KFcode
h Electrons.m_kKFmother
h Electrons.m_MCFaricle

h Electrans.m_FPT

a Electrons.m_Fhi

12 Objects.

\

René Brun From ROOT to BOOT
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Use Case 5: Dynamic HELP, Dynamic html

e Source files and scripts
are browsable in html
format generated
dynamically.

e Combination of new
version of THtml and
the new GUI widget
TGHtmI.

e Both classes use
extensively the Reflex
dictionary and the pre-
digested
documentation.

File iew Options

ROOT Object Browser

24 cheygwirthometbru vl EEI‘:}-

<l lel v elsl@|

All Folders

| Contents of "feeygwinthomebruntroottutorials”

Dmot

[C1PROOF Sessions

wirhometbruniootitute

TF1 *f = new TF1("f",fpeaks,0,1000,2+3*npeaks) ;
f-»SetNpx (1000) ;

f-r3ecParameters (par)

TCanvas *cl = new TCanvas ("cl™, "cl®™, 10,10, 1000,900) ;

[CJROOT Files cl->Divide(1,2);
cl-sedil):
h-»FillRandowm|"£", 200000) ;
h->Draw():
TH1F *hZ = (TH1F*}h->Clone{"h2");
ffUse TSpectrum to find the peak candidates
Topectrum *= = new TSpectrum(Z *npeaks):
Int_t nfound = s-r3earchih,1,"new");
printf ("Found %d candidate peaks to fitn",nfound);
cl->Update():
cl-sedi2)
ffestimate linear bhackground
TF1 *fline = new TF1("fline™, "poll™,0,1000) :
h->Fit ("£line™, "gqn") ;
FfLoop on all found peaks. Eliminate peaks at the background level
par[0] = fline->GetParameter (0] :
par[1l] = fline->GetParameter (1)
npeaks = 0;
Float t *xpeaks = s-»GetPositionX();
for [(p=0;p<nfound;p++) |
Float t xp = xpeaks[p]l:
Int t bin = h->GetXaxiz()->FindBin(xp):
Float t wyp = h->GetBinContent (bin):
if (yp-THMath::3grt(vp) < fline->Ewal (xp)] continue:;
par[3*npeaks+Z] = wp:
par[3*npeaks+3] = xp:
par[3*npeaks+4] = 3:
npeaks++;
}
printfi"Found %d useful peaks to fitn",npeaks):
printf("Now fitting: Be patientn™);
TF1 *fit = new TF1("fit"™,fpeaks,0,1000,2Z+3*npeaks)
TVirtualFitter::Fitter (hZ, 1043 *npeaks) ; //we may have more than the c
fit->3ecParameterspar)
fit->SetNpx (1000) ;
hZ->Fit("£it™):
d|
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Use Case 6: Event Displays §

e Ingeneral, Event Displays require
the full experiment infrastructure
(Pacific, Obelix, WonderLand,
Crocodile).

e Thisis complex and not good for
users and OUTREACH.

e A data file with the visualization
scripts is far more powerful

e This implies that the GUI must be
fully scriptable. This is the case for
RQQTGUL

- [B]x]

File Wiew Options Help

| @ macros ol N = T s N
|AII Folders |Cnntent5 of YROOT FiIesIMidpninU¥1 00.root'mac
Droot TopGUILA nex‘tExrenH Esh Calo;1
_]FROOF Sessions 5hc-wHi15;'1 gshuwhﬂunn1 gshnw racker;1
Dc:'l.c*g,rgwin'l.hc-me'l.brun'l.r Cmz showTradG;'i
[ JROOT Files
: ot
ointlet=100. oot
----D##Paramsﬂ
----D##Shapesﬂ
|| ##Links1
[=-{_7] Events 4// RS
D Eventéux da t a
----DCananerEnllec't in a
= DEanJetEullectmn
----- ~{_JCalodetCollec Tree
----- L {JCalodetCallec
DEanJetEullectmn
Feenanee | — C++ scripts

| 14 Dbjects.
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BOOT: Dream or Reality ?

What did ve achieve so far ?
What next?




@]

The challenges

1-Efficient access to remote source or binary files.
2-Local caches and proxies .
3-Improve compiler & linker interfaces

4-Minimize size of executable, (ie strict minimum to
download).

5-Plug-in for an existing browser or develop a new
browser? Must run with native ROOT GUI.

6-Authentication issues when running on a remote
machine (need for ssh?) in client/server mode.

7/-Develop extensions to C++ that can easily be
converted to standard C++ via CINT/ACLIC.
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|@F Efficient access to remote files

e This was one of the first problems to solve.
 And we solved it (or very close).

e The solution (TFileCacheRead/TFileCacheWrite) is also
a general improvement for ROOT 1/0.

e A spin-off of this exercise was T TreeCache
e SeetalkbyLeo
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&) Example of TTreeCache improvement

e« Thefile is on a CERN machine connected to the CERN LAN at at 100MB/s.
« Theclient A is on the same machine as the file (local read)

e Theclient B ison a CERN LAN connected at 100 Mbits/s with a network latency of 0.3
milliseconds (P IV 3 Ghz).

e Theclient C is on a CERN Wireless network connected at 10 Mbits/s with a network latency of 2
milliseconds (Mac Intel Coreduo 2Ghz).

e Theclient Disin Orsay (LAN 100 Mbits/s) connected to CERN via a WAN with a bandwith of 1
Gbits/s and a network latency of 11 milliseconds (P IV 3 Ghz).

e Theclient E is in Amsterdam (LAN 100 Mbits/s) connected to CERN via a WAN with a
bandwith of 10 Gbits/s and a network latency of 22 milliseconds (AMD64 280).

e Theclient F is connected via ADSL with a bandwith of 8Mbits/s and a latency of 70 milliseconds
(Mac Intel Coreduo 2Ghz).

e Theclient G is connected via a 10Gbits/s to a CERN machine via Caltech latency 240 ms.
e The times reported in the table are realtime seconds

client latency(ms) cachesize=0 cachesize=64KB cachesize=10MB

A 0.0 3.4 3.4 3.4

B 0.3 22.0 6.0 4.0

c 2.0 11.6 5.6 4.9

D 11.0 124.7 12.3 9.0 One query to

E 22.0 230.9 11.7 8.4 a 280 MB Tree
I/O = 6.6 MB

F 72.0 743.7 48.3 28.0

G 240.0 >1800 125.4 9.9 {J
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@ Local caches and proxies
CA

A local cache must be provided to:

Cache parts of the remote files (sources or libs)

Cache compilers/linkers output

Cache must be able to support multiple versions of the

SOuUrces.

The system must be able to discover the info on the

nearest and cheapest proxy (source or may be the result

of a compilation for a same architecture)
L ocal

—»  source

‘\ proxy /

node

Source source

binary
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|@Y Improve compiler & linker interfaces ——
g A

e A large fraction of the compiler and linker real time is
spent in pure 1/0 operations.

 We are currently looking at the internals of gcc/ld to
understand how one could bypass useless memory-
>disk->memory operations.

e This could become important on multi-core cpus where
/0 and networking could be one of the bottlenecks.
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@ Faster ACLIC
Al

Cint I
10000 I/
A C++
800 1/s

d |

»

'\ A )

We are wasting a lot of
time in writing/reading
.0 or .so files to/from
disk

e B

| myapp |

»

r[
Y

|
a
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e One of the main efforts in the past few months.
e We will continue this work.

 |twould be nice if we could reach a maximum virtual
size below 50 Mbytes and 10 Mbytes real size with a
web browser including
e The browser itself
e A subset of the ROOT GUI
e The ROOT Core

e For comparison, on the MAC, Safari uses 400 Mbytes of
virtual memory and 30 Mbytes real memory

I@Y Minimize size of executable module ~ ——
s A
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I@ Extensions to C++ —
N A

e One could take advantage of the work on BOOT to
Implement some extensions to the language (eg the USE
statement, FOREACH in a collection,..).

e \We have experience in code generators (rootcint, tree
proxies, makeclass, etc). Of course this generator must
be able to generate valid and portable C++ code behind
the scene.
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@T Develop our web browser ? —

At a first glance, the question looks obscene.
Many man years have been spent in existing browsers.

However we see emerging a few open source projects
like xclass (we started from this project for the GUI) or
tkntml (looks very promising).

A browser has the following main components
e Html parser (this is complex)
e Graphics renderer (fonts, menus, images,..)
e Network layer

Valerly Onuchin has a prototype based on xclass and
the ROOT graphics layer (TVirtualX and TASImage). A
move to tkhtml will give a CSS2 compliant browser!
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V: Valeriy Browser prototype

=l (=) X

able to parse very

Always wanted a dog lex htr
compiex nitm

News for Nerds. Stuff that matters.

fagq Who Bought Linux.Net?
d
Zi;ﬂs Posted by CmdrTaco on Saturday January 29, @10:52AM . Voting has begun for the 100k Slashdot

privacy from the this-game-again dept. Beanie Awamrds. Tak amongst yourse ves R mderl ng by

slashNET S0 Fred VankKampen jwho has to hold the record for most (=) == i SR e ===,

older stuff  monegy made by reselling two domain names) e-mailed us to -,.AJ Tt et il G 3 i ) e gar]dard

rob's page  say that the Domain Name for Linux.Met' has been sold. He up at The Sync. Listen to GmdrTaco,
preferences won't say to whom, but it supposedly will be announced at LinuxWaorld Hemos, and Hate tak about the latest OO
a":‘:"‘je"'"m next week. Of course we have no idea what he got for the entry, but the E""E'"‘Ei::‘ hs\‘:‘;e” =l G [0 (o i I z T
t st - : :
s: m't_ “° rimaors were that he made several million when he sold Linux.com to va 000 0 .
adwertising L , R | ) N
supporters LNt Hopefully he'll take me for a ride in his yacht. ;) e e e =g Jem b e e graphl CS
past polls of aticks rhted to mcent events in
tapics ( Read More... | 58 of 62 comments ) Colbmado. These artiks include Voices .
about fom the Hellmouth, Mame Stores from the TVI rtual X
jobs Book Reviews: E-Malls from {DVE["':I The Edge Hellmauth or The Price of Being Diffe e nt, ]
hof Forsomething different, try eading a ™ I ASI mage
Posted by Hemos on Saturday January 29, @10:43AM Pl T R BT
Sectiona . = the intemet, and flame.
from the toue hing-story dept. -\
;';2930 he I'd like to thank the author of this book for sending it to me. Mick's = And fora bit of an amusing take on the
1120 @) written & book that's touching and e ndearing, and one that's well worth  Open Soume ward, check out Open
askalashdot MEading for everyone who's ever had social struggles to deal with, As we|), S2UEs asan Ant Fam
m . . : v | i
1027 his invaolve me_ntm_th the fine fol_ks ofT.he Venue. 'l warn you - it's nota Update: 01/03 0340 by CowboyNeal:
awards tech text. But it's still worth reading. Click below to read maore.
::-llzgkf;:l Past Features
1‘?;, s { Read More... | 6197 bytes in body | 6 of 22 comments )
bad ] Ask Slashdot
1/28 i2) Linux Kermel 2.3.41 RS
features Linux and Satellite Inte met
1228 2] posted by CmdrTaco on Saturday January 29, @10:21AN I Services
neriews from the download-compile-reboot-re t dept . LTI R,
119 P peat dept.

Technologies That Shaped the

cAdrivrar wurita s "Ear thoaoo Af o wha caniois *nanisa® faance® andd
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Installing BOOT itself :
r@r 9 A

e Like the ROOT binary modules today, BOOT will be
downloadable from the ROOT web site (or proxies).

e BOOT should support the automatic update feature
found in all OS today.
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I@ Status — Y
e The BOOT project launched one year ago is a driven

force with a gradual implementation in the coming
releases.

« Many of the necessary requirements have already been

Implemented or will come shortly in the coming
releases.

e \We are very interested by your feedback at this point
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