Web-based graphics and GUI

* Highlights from the past year
* Where to go?
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RWebWindow

Gateway to web-based displays in ROOT

Launch web browser(s)

— special support for Chrome and Firefox
— headless mode, used for batch mode
Local web displays

— Chromium Embedded Framework CEF
— Qt5 QWebEngine — also chrome-based
Communication via websockets
Openui5 support

— any other GUI framework can be used
Offline support

— client code can be used without running ROOT

%
C++ application
User ROOT 9 \)
widgets widgets 0 J
RWebWindow
A THttpServer A
JSON JSON
JSROOT JSROOT
Open Client Open Client
Ul5 JS code ul5 JS code

web browser web browser



RWebWindow plans

* Connection sharing between widgets %/)

— prototyped now with RFileDialog in RBrowser "€~

— ~1 month

o
. . . %

* Integration with Jupyterlab %, “_.

— reuse web services (?Q/.O /POO

— ~2 months % 2

2

* MDI inside single web-browser page (optional) o

— handle many different widgets (canvases, browsers, fitpanel) févéame browser

window

— example: https://root.cern/js/latest/api.htm#url syntax flexible layout

— use same connection, same context, do not reload JS again
— ~3 months

15.12.2020 S.Linev, web-based graphics and GUI
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https://root.cern/js/latest/api.htm#url_syntax_flexible_layout

RWebWindow — batch mode

* Already working: J‘//O/
— Google Chrome, but requires http QS“)
— Mozilla Firefox, also requires http 2,

* Can be implemented:

— Node.js - based solution
* text/SVG/WebGL rendering is not trivial
* use external tools like ImageMagic?

— CEF

e uses X11, can be replaced by other implementation
* requires custom compilation, extremely large and introduces many dependencies

{ Main unresolved issue for 2020 ]
e Work estimation: ~3-6 months

15.12.2020 S.Linev, web-based graphics and GUI



RWebWindow — batch mode

* Already working: &0/
— Google Chrome;-butreguires-http-without http! b

— Mozilla Firefox,—atse+reguires-http—skipped, but hope to get soon &OI/
* Can be implemented:

— Node.js - based solution working!
* text/SVG/WebGL rendering with system-provided libs

+—yse-externattoolstike tmageMagie>-
— CEF is also working now!
e uses X11 by default, can be replaced by Ozone
* requires custom compilation, can be solved by LCG builds

e Main uaresolved issue for 2020
e Work estimation: ~¥2 months

15.12.2020 S.Linev, web-based graphics and GUI 6



ROOT components using webgui

e TCanvas

* RCanvas

* RBrowser

* REve

* RFitPanel

* RGeomViewer




RCanvas

* Full redesign of TCanvas class

* No gPad!
— threads safety

 RDrawable
— graphical primitive
— attributes
— reference data object

 RPadBase
— maintain list of primitives

15.12.2020
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#include "ROOT/RCanvas.hxx“
#include "ROOT/RHistDrawable.hxx"“

using namespace ROOT: :Experimental;
void draw rhl ()
{

RAxisConfig xaxis (25, 0., 10.);

pHist->Fill (5);

auto drawl = canvas->Draw (pHist);

canvas—->Show () ;

0\7&

auto pHist = std::make shared<RH1D> (xaxis);

auto canvas = RCanvas::Create ("Canvas Title"):;

drawl->AttrLine () .SetColor (RColor: :kRed) .SetWidth (2) ;

S.Linev, web-based graphics and GUI

SROOTSYS/tutorials/v7/draw rhi.cxx



https://root.cern/doc/master/draw__rh1_8cxx.html

RCanvas

QO‘C.C&S\‘/Vd

[ J
! e © o o o [ ]
’ ® B A Y O OV ¢ © % #H X A & & QZ
’ + ¥ 0O X ® ¢ & ¢ o o o o
root SROOTSYS/tutorials/v7/text.cxx root SROOTSYS/tutorials/v7/lineWidth.cxx root $ROOTSYS/tutorials/v7/markerStyle.cxx
- Legend title F ] =
200/— J— s ] L‘ ek i_,—\_‘—
lBO: histol f * g |
E L histo2 E I_ E
160~ & g Jl_ L
- F [ B c
140 : : ] L
120: T I_ u:—l—,—‘ 2 |_\_\. 5 3 10 uE z_l_, 7 [ ‘_\ B 10
1oof -
- F A5
SO: o l_ ; | I
60— ] E r H
— E o 5
40— [ g
20: ’_ _|_. _I_I E —‘—l_Ll
S N el — : o]
(0] L L b | 1 1 1 ] 1 | 1 | ] E i b
0 2 4 6 8 10 ; ; : ; % - L
root SROOTSYS/tutorials/v7/draw legend.cxx
root SROOTSYS/tutorials/v7/draw_subpads.cxx
15.12.2020 S.Linev, web-based graphics and GUI 9


https://root.cern/doc/master/text_8cxx.html
https://root.cern/doc/master/lineWidth_8cxx.html
https://root.cern/doc/master/markerStyle_8cxx.html
https://github.com/root-project/root/blob/master/tutorials/v7/draw_subpads.cxx
https://root.cern/doc/master/draw__legend_8cxx.html
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Lego() draw option
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Color() draw option

defaul

Contour() draw option
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RCanvas

Separate data (e.g. histogram) from view attributes

Data can be shared via std::shared_ptr
— provide 1/O support, but only inside RCanvas

Any attribute is optional
— value can be provided with CSS-like syntax
— default values provided in attribute classes

Exactly same code for visual and batch mode



RCanvas plans

3.
* Basic classes: RDrawable, RPadBase, RAttrBase, RColor, '/OE\)
— review API, ¥2 months, mostly done! &90
* RStyle, CSS parsing 9

— ~1 month, first prototype is there

* RHistDrawable (C++ & JS)
— ~2 months, server-side pre-rendering is implemented!

 RGraphDrawable (C++ & JS)

— ~1 month, not done — missing RGraph

* RPalette, RFrame, RLegend, RLatex, other primitives
— ~3 months, many are done or prototyped!

15.12.2020 S.Linev, web-based graphics and GUI 14



RCanvas testing

* Two kinds of tests are feasible: 0%}.

— batch jobs producing SVG images 0/7/,/'))
* either using headless browser mode (ROOT batch m’S’Q?e/))
e or run JavaScript code in Node.js @/){Q

— like https://github.com/linev/jsroot-test og

* ~1 month

— Interactivity tests /,O((
* using tools like WebDriver Z‘OQ
* ~3 months “Zs

* do not require deep knowledge of ROOT internals

— good job for summer student

15.12.2020 S.Linev, web-based graphics and GUI
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https://github.com/linev/jsroot-test

RBrowser

— & % | Search Q Javascript ROOT Browser .
L home - liney - abe - — ROOT files
> home > linev > abc > v7 r} pz . al S —— i Ll rcanv? + @
Name " Code Editor ROOT Canvas ROOT Canvas _ TTr ee d\
q (»  File ~ Edit View ~ Options Tools v Help . . . e
test_stl.cxx LK e Display objects with: 0
> &= empty.root 0 px RC ROOT7 ]
> & test_io.root 1.0K pX B anvas ( )
. u Entries 25000 — TWebCanvas (ROOT6
] attribute.cxx 5.1K 1000l Mean -0.003826 ( )
€] thi.cxx 224 B Std Dev  0.9989 e Edit text files
~ & hsimple.root 404.9K. — . .
e B — openui5 code editor
Bl hpx; 1
800+— . .
& hpxpy:1 | * View images
& hprof;1 B
v & ntuple;1 600__ .
ox B * Scalable hierarchy browser
Dy B — load only visible items
Bpz 400+—
& random :
= B * RBrowsable adapter classes:
(2] draw_tegend.cxx 2.1K 200__ — object management
(2 lineRstyle.cxx 16K - — iterators over sub-elements
(= fit_err. . B
e Ho ol L 1 DR — — support old
ol protocol.json 84 -4 4 .
TObject::Browse(TBrowser*)
(£] msgo.txt 40
T ———— — custom client info

root SROOTSYS/tutorials/v7/browser.cxx

15.12.2020 S.Linev, web-based graphics and GUI 16


https://root.cern/doc/master/browser_8cxx.html

RBrowser plans

* RBrowsable 5
O
— revise API K273
. . %,
— implement adapters for major ROOT classes

— ~2 months

“%

Ze

* Provide RFileDialog
— to be used in different components

e QOverall work estimation: ~4 months

15.12.2020 S.Linev, web-based graphics and GUI
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Eve7 and FireworksWeb

Fireworks: /fnome/users/alj x  +

& C A Notsecure | phil.t2.ucsd.edu:9091 / * & H
LJ
— . .
View v Help CMS Event Display Trznoris Ve nt d I s p | ay
Navigate events: | < > Run 1 Lumi 1 Event 4 Wed Dec 31 16:00:00 1969 PST

Add Collections
Muons &

> V4
> Beam Spot V4
.
. * Hierarchy b r
> MET Vi
.
) ‘ * 3D views
v CSC-segments /
S : e P roj ection views
CSC-segment 1 Vs ~
CSC-segment 2 V4 ° T b I .
T P aple views
CSC-segment 4 V4 . .
* Multiple clients
CSC-segment 5 V4
CSC-segment 6 Vi
.
, » Offline mode
> Vertices Vs
. .
y https://linev.github.io/eve7/
3
Muons
Tracks (REveDataCollection )
Beam Spot
FilterExpr ipt) > 1 —
CollectionVisible v
MET
coliectioncolor [l q pt eta do dOET dz dzErr ndof
Jets 10 08 -1.388 -0.05899 0.00828 -0.51414 001775 25.0
CSC-segments 10 07 1170 0.04339 0.01013 046447 001623 100
Vertices 10 07 1.268 0.06033 0.00900 -0.37631 0.01701 190
""""""""""" 10 40 1565 0.01518 0.00232 059473 0.00590 330
Tracks
ek - 10 08 0.328 -0.01966 0.00927 -0.40351 0.01015 190
Track 5 - 10 09 1244 -0.01257 0.00858 031874 001456 7.0
Track 6 - 10 06 1753 -0.04614 0.01497 -0.28648 0.04349 5.0
Track 7 - 10 07 1918 -0.05606 0.01252 -0.24402 004244 470
Track 8 - 10 08 2069 -0.26707 0.01362 -1.46758 0.05349 230
Track 9 . 10 34 1557 -0.07005 0.00294 -0.43480 0.00689 310
Track 10 . 10 23 1518 -0.06882 0.00358 -0.43616 0.00879 330
Track 11 . 10 24 1788 -0.06718 0.00471 -0.50191 0.01246 430

15.12.2020 S.Linev, web-based graphics and GUI 18


https://linev.github.io/eve7/
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Eve7 X G stduset first element - Goo X |
< C (@ @ localhost:9090/win1/
Apps @ t&t @ genki [ Fireworks [ xrootd B cache

G M view v Tools v

v [v|Eveworld
v [/ISelection List
vIGlobal Selection
7|Global Highlight
v [V]Viewers
> [vIDefault Viewer
> [VIRhoZ View
> [VITable
v |v|Scenes
> [/IGeometry scene
> |v/Event scene
v [VICollections
vIXYTracks

v v

vIXYJets
v [VIRecHits
vI/RecHitsltems

> [vIRhoZ Scene

> lv/Projection Geometry

> [vITables

v!EventManager

RecHitsltems (REveDataltemList )

item_0 [VRnrself
item_1 [VRnrSelf
item_2 [vRnrSelf
item_3 [VRnrself
item_4 [VRnrself
item_5 [vRnrself
item_6 [VRnrself
item_7 [vRnrSelf
item_8 [vRnrSelf
item_9 [vRnrSelf
item_10 [vRnrSelf

item_11 [VRnrself

RRN | | | BARRR R R R RN

+

W var () me

¢+ C++11 - Lamb..

S.Linev, web-based graphics and GUI

Y’ Program Finder...

ROOT Event Visalization Environment

@ root

Eve7 () disabl

Choose Collection

XYTracks

Name Filtered

XYTracks O 1
XYTracks 1 1
XYTracks 13 1
XYTracks 15 1
XYTracks 17 1
XYTracks 19 1
XYTracks 23 1
XYTracks 28 1
XYTracks29 1
XYTracks 32 1
XYTracks 36 1
XYTracks 37 1
XYTracks39 1
XYTracks 45 1
XYTracks 49 1
XYTracks 54 1
XYTracks 58 1
XYTracks 61 1
XYTracks 71 1
XYTracks 80 1
XYTracks 86 1
XYTracks 89 1
XYTracks 91 1

Edit table: 2

pt
6.8
10.0
5.0
7.4
42
4.6
5.1
8.3
7.4
7.0
49
6.2
8.4
6.0
9.1
9.5
5.9
45
9.1
7.7
8.5
9.2
9.4

eta

-0.669
0.326
-0.575
0.314
-0.632
-0.402
0.388
0.263
-0.432
-0.198
0.629
-0.522
-0.321
0.222
-0.025
0.448
-0.426
-0.530
0.419
0.456
0.448
-0.939
0.408

Help v
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Eve7 x /  ROQT: TRandom Class Ref x| +

&« C Y @ localhost:9090/winl/ Q h | F

I oApps @ t&t @ genki [Wm Fireworks [ xrootd B cache M var €) me o= C++11-Lamb... Y Program Finder... @ root | Eve7 € disabl

M W View v~ Tools v ROOT Event Visalization Environment Help e;

v v EveWorld
v |v|Selection List
+|Global Selection
~|Global Highlight
v |v|Viewers

> [vIDefault Viewer

> [vIRhoZ View

7.35 (-8.391, -1.265)
7.62 (-0.391, -1.178)
7.43 (-0.391, -1.604)
7.67 (-0.391, -0.829)
21.91 (-8.391, -8.655)
7.04 (-0.391, -0.567)

| Table

“

~ |v¥|5cenes

viGeometry scene

DHHDHH DD DIDHRIYRYD

>

» |v|Event scene Sum = 59.02

> |« Collections

% |vIRhoZ Scene

>  lvlProjection Geometry Choose Collection:

» [vITables : —
xyTracks Edit table.| 7 |

| EventManager —
Start expression with "." to access object =
Title Precision
Add
Name Filtered pt eta
X¥Tracks 1 1 7.1 -0.334
XY¥Tracks 3 1 53 -0.217
X¥Tracks 5 1 5.0 0.934
X¥Tracks 9 1 7.2 0.210
XY¥Tracks 15 1 8.7 0.191
X¥Tracks 17 1 9.9 -0.071
XYTracks 19 1 8.6 -0.550
X¥Tracks 23 1 8.3 -0.107
15.12§p020 b-based graphics and GUI 20




Eve7 X +

& C 1 @ localhost:9090/winl/ Q

oo

0 Apps @ t&t @ genki @MW Fireworks [ xrootd B cache B var () me c+ C++11-Lamb... ¥ Program Finder... [ root Eve7 () disabl

G » View v Tools v ROOT Event Visalization Environment Help v eo

v [vIEveWorld / e
v lv|Selection List V4 o
v|Global Selection V4 ) 4 A\\.‘
v|Global Highlight Lz ",' / N
v [vIViewers V4 ) /‘
> lviDefault Viewer V4 / i
> [vIRhoZ View V4 \!
> [viTable Y a ) ! \
v [VIScenes Y " ) %\ / ’
> lvlGeometry scene o ;
> [vIEvent scene V4 \ 4 7 a2
v lylCollections V4
> [vIXYTracks [Z]
; : ::i(::s ‘ Choose Collection:
XYTracks « |Edit table: /
> v/RhoZ Scene V4
> |vIProjection Geometry V4 Name Filter... pt = eta phi =
> lviTables 4 XYTracks 42 1 7.9 0.382  0.233
v|EventManager V4 XYTracks 20 1 5.3 0.996 0.266
XYTracks 48 1 4.4 0.259 0.664
XYTracks 13 1 4.3 0.108 0.946
XYTracks 26 1 8.0 0.803 1.601
XYTracks 80 1 8.9 -0.532 2.043
XYTracks 45 1 9.7 0.313 2.052
XYTracks 67 1 6.8 -0.770 2.353
XYTracks 55 1 8.7 0.396 2.493
XYTracks 87 1 6.5 0.024 3.229
XYTracks 25 1 7.7 -0.777 3.345
XYTracks 71 1 9.3 -0.432 3.365

2.2020 S.Linev, web-based graphics and GUI 21




Fireworks: /data2/alja/ffw\wv. X +

View v Help v

Navigate events: < D

Add Collections

v|EcalFromPFCands
v|HcalFromPFCands
v|Jets

v|Muons

v PrimaryVertices

v |Electrons

vIMET

v|TracksFromPFCands

Vv v v viv|v|v| v~

v|PrunedGenParticles

HEEE:E-HE

|15.12.2020

& C {} A Notsecure | phil.t2.ucsd.edu:9092/winl/

22 Apps @ t&t @ genki [m Fireworks [ xrootd B cache

M var () me o+ C++11-Llamb... )’ Program Finder... [ root Eve7

CMS Event Display

Run 1 Lumi 32 Event 3108

EcalFromPFCands
36.18 (-0.35, 0.87)

S.Linev, web-based graphics and GUI

|

Wed Dec 31 16:00:00 1969 PST

=
JrErice,

Choose Collection:

Jets

Name

Jets 0
Jets 3
Jets 4
Jets 5
Jets 6
Jets 7

Fitte... pT

N R i

eta

2.134
2714
2.686
-0.282
-3.578
-4.274

« [Edittable:| Vi

phi
0.346
-0.887
0.905
2,675
-1.044
1.294

0.00
0.00
0.00
0.00
0.00
0.00

elec...

0.00
0.00
0.00
0.00
0.00
0.00

phot...

0.34
0.01
0.23
0.46
0.00
0.00

/i

22




REve plans for 2021

Setup FireworksWeb test servers at CERN, Fermilab, and UCSD for beta testing
— Implement automatic play loop of event from CMS data file
— Dio performance test with Chrome development tools
Improve look and performance of physics collection item viewer
— show/hide items table on collection tree node open/close
Window management
— add a possibility to create a new view (GL or table) in runtime through menu bar
Introduce configuration. Add a possibility to:
— created views
— collections (filters, color attributes, proxy builder attributes)
— table configurations (e.g. table column expressions)
Explore new solutions of running event displays outside the firewall. Current workarounds are ssh tunnel or
https with node certificate. Are there any other more convenient options?
— web token (macaroons)
— Web services, anything else?
Integrate RenderCore as the second render engine to EVE-7
— Faster rendering of tracks as polygons
— High precision pickling for any size of viewing volume.
— Rendering of High Granularity Calorimeter for CMS experiment with shaders.

grate job of Alja and Matevz!



RGeomViewer

Geometry viewer

Reuse eve7 &gﬁ’]SROOT code

T— & i .
U::;l * Browse hierarchyQ

::_i * Search nodes ‘)

o * Individual volume displ

. 9

Transparency

Wireframes

Offline mode

MBAT_9
MBAT_10
MBAT_11
MBAT_12
MBBT_1
MBBT_2

MBBT_3

root SROOTSYS/tutorials/eve7/viewer.cxx

15.12.2020 S.Linev, web-based graphics and GUI 24


https://github.com/root-project/root/blob/master/tutorials/eve7/viewer.C

RGeomViewer plans

* Beta quality: P
— most functionalities are there
— need more testing/debugging NoY

* To do: o
— integrate with RBrowser

e Work estimation:
— ~2 months

15.12.2020 S.Linev, web-based graphics and GUI
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RFitPanel

ROOT7 web panel
Edit View ~  Options Tools Data Set: TH1F:hpx

This is the px distribution prevtgous ¥+ Access fit fu nctionalit@web

hpx R
D General Minimization Pars Advanced

Entri 25000 'd t @
Ml;'.fs -0.004011 Wl ge \S'\

SidDev  0.9978 Method

Chi-square - — very similar to original TFitPane{)

Linear fit

Fit Options — use ROOT6 data classes for fitting {9

Integral Use range
Best errors Improve fit results - |mprove Usablllty
All weights = Add to list

Empty bins, weights=1 Use Gradient

* Example of model/view separation

No Drawing

II e I;I - Do not store/draw - mOdeI is C++ Class
— converted to/from JSON
— used as is for view configuration

ome to ROOT 01
95-2019, The ROOT Team;

ng fitpanels.
ign UIS dir /home/ i
nfo <THttpEngil Update iFit: Draw Close
h > LT

Display fit results in TCanvas
error,driver_name=(null} ) -_— X11 Or WEb-based

400)] vaInitialize failed: unknown libva error

22 —-no-first-run gnito --app="'http://
ed default s with name c
FROM MIGRAD i TOTAL
EDM= STRATEGY= 1 ERROR MATR! CURATE
EXT PARAMETER FIRST
NO. MNAME VALUE iROR DERIVATIVE
1 2 T.¢

2 Mean 5 . 10805e-
3 8 : 3.10205

root --web SROOTSYS/tutorials/v7/fitpanel6.cxx
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RFitPanel plans

* Beta quality, needs to be tested
. %
* Work estimation: “s

)

— ~0.5 month to finalize all small issués
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Overall remarks

* Huge amount of work to complete
— difficult promote to users before

* That is our priority list?

— RBrowser (~4 months) &

Do
— RCanvas (~9 months) 0%
— rock-solid batch mode (3+ months) %o

— the rest (6+ months)

15.12.2020 S.Linev, web-based graphics and GUI
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JSROOT v5 ->v6

Major incompatible code upgrade

Use many ES6 features like Promises and partially Classes
Skip |IE support

Resolve WebGL rendering in batch mode

Resolve many internal workarounds
Follow naming convention
Provide better code documentation

To be completed very soon — by 6.24 release



How motivate users to use webgui?

* Many different components already there
— but nobody care

* While current solutions continues to work
— no any reasons to try something else inside ROOT



ROOT components using webgui

e TCanvas

* RCanvas

* RBrowser

* REve

* RFitPanel

* RGeomViewer




How motivate users to use webgui?

* Immediate steps (6.24):
— officially release TWebCanvas canvas
e ,root --web hsimple.C“ works since several years

— include full-functional implementation TWebCanvasFull in ROOT
e provides most of interactive features
» only this class make sense for users for production use
e can be ,official“ QtRoot interface, which works on all Qt-supported platforms

— personal reasons
* reduce maintenance efforts in two repositories

 Minimal efforts from users to try
* The only way to convince them that technology works
* Improve many components which are also used with ROOT7



TWebCanvas

, Show TCanvas in brt}?oﬁ r
XY1ZIUIVIW — web-based TCanvasimp @J\

Reuse JSROOT code 90
* Limited support of TVirtualX N

— custom Paint() may work

3.49924 3.49884 3.49827

File v Edit view ~ Options Tools v

-3.49965
X

root --web SROOTSYS/tutorials/tree/parallelcoord.C

root --web SROOTSYS/tutorials/hsimple.C
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File Tools Analysis Setings Windows Help

TWebCanvas with Qt5

zooadsd BTk sEAHLE |vwnwmly kO 2

H@ " |2s 3: @ [aniems -] 0“”’[& scatter

j|No Errors

lcares:

J|x: Lin jlY: Lin jl: L

lese

lo©®©©00©00©00Rs M

I~ Apply to all ¥ AutoScale

=00

M [= Y
™ Apply to all ¥ AutoScale

TET

Browser % Analysis Terminal [pid:25151] Er—
Name |Info | - e — .
GO4-4> EnalysisClient UserClient-hadesS58-251 File Edit Options
(3 workspace folder ! .
GOd-#> Opening Autofave file GodzutoSave.roc Crate 1 channel 1 12:37-03 2019-10-23 AnalysisiHistograms/Crate1/Cr1Ch01 Crate 1 channel 2 12:37:03 2018-10-23 Analysis/Histograms/Crate1/CrlCh02
Egﬁlws Controller@Iocal... GOd-+> BEnalysis LoadObjects: Loading from au o —_— o —_—
=] Histograms All Histogram ob.... GO4-*> Autofave file GodautoSave.root was cl E o
GO0-*> &nalysisClient UserClient-hades&g-251 |
8 Cratel UserFolder GO4-*> Analysis Slave Userclient-hades58-251 “1
|l Crichol Crate 1 channel 1 =1
; |l Cricho2 Crate 1 channel 2 GOd-*> Client UserClient-hades58-25151 conne -
[P A Erb il S GO4-#> INITIALISING submitted settings, PLEZ o
-l CriCho4 Crate 1 channel 4 o
|l Crichos Crate 1 channel 5 GOd-*> Bnalysis LoadObjects: AUTOSAVE file i |
GOd-*> Factory: Create input event for MES
O G CRBAETE O G04-+> Event MbsEventlOl has source random c . . ) 1T ) | .
+lda CriChO7 Crate 1 channel 7 GOQ-*> Factory: Create event Processor Proce = = = — = = =
|l Crichog Crate 1 channel 8 GO4-*> THNEProc: Create instance
- 01 Crate2 UserFolder GO4-#> Factory: Create output event OutputEv Crate 1 channel 3 12:37:03 2018-10-23 Analysis/Histograms/Crate1/Cr1Ch03 Crate 1 channel 1x2 12:37:03 2019-10-23 Analysis/Histograms/Cr1Ch1x2
GO4-#> Event OutputEvent has source Processc =
-l Crichix2 Crate 1 channel ... GO0-*> Enalysis -- Initializing EventClasse
L His1 Condition histog. . GOd-#> Analysis Mylnalysis event classes wer
GO4-*> &nalysisClient UserClient-hades&8-251
L His2 Condition histog...
-l Hisig Gated histogram @04-+> Condition cHisl was set to new values
-l His2g Gated histogram
lia His3 Singular 4
=3 I:l COI‘Id!IIOnS All Ccr_\dmun obj... Press enter to ezecute. li
[ cHisl Go4 window con...
~[El cHis2 Go4 window con... — = = =L =
“-[@] polycon God polygon co...
7 [ Parameters  All Parameter ob... Sanclz: 1]
(2 DynamicLists  Dynamic List Ins. 3 = :
@ Trees References totr... % Condition editor G2 B St SRike
7 [ Pictures Picture objects AnalysisiConditions/cHis Condition histogram 12:35:04 2019-10-23 Analysis/Histograms/His1
@ canvases All TCanvases x103
513 EventObjects  Event objects of ... [Returns Result | [Regular - e
: - ruiein
3 userObjects  For User Objects All counts: | 1035 | True: [ 352RG3F 1] 78.74% 00 e
| praw | stais | mean | -
250—
Counts 44787535
Xmin 564.953488372093
Xmin: |564.953 Xmax: |2466.12 200| xmax 2466.11627906977
Integral 43427776
Mean x 1033
RMS x 966.3
150 x max 1011
C max 37018.00
100
50|
nd s B = B g ) = /P I,

‘o-a random -Currenl Evis EE :EEE Average Evis Rt :EEHS :DDE
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S.Linev, web-based graphics and GUI

go4 v6.0 \S\//
— developed since%
— http://go4.gsi.de \)0
Qt5-based GUI J&
— QtROOT for ROOT graphics

— since a while not working on Mac
(missing x11 support)

Solution:

— embed TWebCanvas in
QWebEngine

— provide support for custom go4
classes

Same code for:
— Linux/Mac/Windows

Any ROOT web widget can be
embed in Qt5:

— root --web=qt5 ...
34
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How motivate users to use webgui?

* Short/mid-term steps (6.26):
— promote ROOT6 classes usage with RCanvas

* provide examples, test macros, tutorials

— TObjectDrawable optionally brings CSS usage
* not available in TWebCanvas
 provide specialization for TH1/TGraph classes

— Our benefits

* let improve RCanvas/RStyle/RAttr classes without introducing RHist classes

— Actually, RHist plotting is 90% reuse of JSROOT code for
TH1/TH2/TH3 classes

* improving v6, we automatically improve v7



How motivate users to use webgui?

 Mid-term steps (6.26 — 6.28)
— review RAttr class — central of importance in whole design
— review / improve RColor (better mapping to CSS)
— release RCanavs and RBrowser (no Experimental)



Usability

Can we compete with compact python code?

— we can provide several small macros which solves typical user
problem with single call:

 create canvas, add histogram to canvas, display canvas
* ,replacement” for TObject::Draw functionality

— promote usage of ,preconfigured” CSS files
e provide ,experiment” default styles for hist colors, axes ticks, grids, margins
e extend CSS functionality



RCanvas example

#include "ROOT/RCanvas.hxx"“
#include "ROOT/RHistDrawable.hxx"

using namespace ROOT: :Experimental;

void draw () {
// Create the histogram.
RAxisConfig xaxis ("x", 10, 0., 1.);
RAxisConfig yaxis("y", {O0., 1., 2., 3., 10.});
auto pHist = std::make shared<RHZD>(xaxls, yaxis);

// draw histogram
auto canvas = RCanvas::Create("Canvas Title");
canvas->Draw (pHist) ;

canvas->Show () ;



RStyle example

auto style = RStyle::Parse(
"frame {" // select type frame for RFrame

gridx: true;" // enable grid drawing

" gridy: true;"

" ticksx: 2;" // enable ticks drawing on both sides

" ticksy: 2;"

" x labels size: 0.05;" // below 1 is scaling factor for pad height
" y labels size: 20;" // just a font size in pixel

" y labels color name: green;" // and name labels color

"}");

canvas—->UseStyle (style);

RDirectory: :Heap () .Add ("style", style); // required to keep style alive
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Usability

 Can we compete with powerful plot engines as matplot?
— difficult from the beginning
— focus on interactivity and multithreading
— address special user needs

e different log scales (done)

better axis labels and title positions (partially done)

custom fonts support

custom encoding supports (not only latin)

special draw style support (XKCD, see issue #6682)



Usability

* |ntegration with JupyterLab
— use Jupyter web server
— conceptually should work
— luck of resources
— priority?



Final summary

* | see no reasons to wait longer
 We are loosing potential users
 Modern techonlogies aging very fast



