Interactive plot



Interactive Silicon Test DB Monitor

Interactive JavaScript charts on the web

Solar Employment Growth by Sector, 2010-2016 =

Data Base From Kai-Yu's presentation May 6, 2020
* During the parameters test, | found sometimes the few channel result
is like the probe floating, but when | check the pad the probe already » Schemas:
touch to the pad. In this situation, usually repeat measurement few »>Tables : Sensor_ID_NCU
times could back to normal result. »Columns : key_ID ————
Chlp — Monthly Average Temperature =
* | write another program to overwrite the single channel result, but Channel
need add comment to describe this value is upgraded and why we re- Capacitance
measure it.

»>Tables : Sensor_ID_HAMAMATSU

* To put HAMAMATSU inspection and visual inspection, | prefer to
» Columns : Volt

create different tables to save data, because the structure is different.

Therefore, the data base will have one table to save HAMAMATSU c -
inspection and another table to save visual inspection. , ! - = -
»Tables : Visual_lnspection Hichcharts

 Still study how to link the database to web page and plot the curve on »Columns : Sensor_ID

website. Comment

Photo_link
* For plot: Highcharts, jFree Charts, Google Charts API...
2020/5/6 8

Saving each image files on the web will end up with too many images. Digging out a plot of interest
from thousands images doesn’t sound smart. Creating plot of interest from root file may be a
smarter way to go.



J S ROOT Address of jsroot:
« https://root.cern.ch/js/
_ _ « https://sphenix-intra.sdcc.bnl.gov/jsroot/index.htm
An Interactive plotting tool runs on your browser Jsroot is even supported by sphenix

Specify a root file location o & g

\ JavaScript ROOT....
Read a ROOT file

?mm\ JSROOT version 5.8.1 7/05/2020 py \& pX
Mes/hsimple.root 4 hpxpy (

URL syntax |

Openiile : ] Enties 25000
e et ot sroe B 5 Moan x 0003181 5¢
e, e i Meany 0008441
vt o Appears list oftree/hists in rootfile Std Devx  1.004 4
. you ‘it hprof;1 0 0 Std Devy 0.9972
e | | just like TBrowser
: - 12(
1=
 You don’t have to install root in your pc o
 You don’t have to download rootfile to your pc r o
« Everything is done on your browser e
"WITH TCqUITC.JS (SIC) [
F{[ ;vilh chuirc._is _2 __ ]
/\ ,\ ,[“' (\TL)).C :
L - '!. .
A~ -3
C |

+ Not efficient to specify URL address of rootfiles too many times '71' | '.'(')' = '1' o '2" = ':'," s

TATCITY (STCT
Zooming (src)
User IO (src)



https://root.cern.ch/js/
https://sphenix-intra.sdcc.bnl.gov/jsroot/index.htm

Silicon QA Test Data Monitoring

o User @ Laptop
Silicon Test

result rootfile
@HETWE

JSROOT

UR
Oper

Floating Measure 01

.........

Use jsroot web application in user’s laptop
and make plots on the web

rootfile @ racf



[ ] @ Read aROOT file

& C @ © & https://sphenix-intra.sdcc.bnl.gov/isroo

£ £<R3~—Y @ ARI00-Login [JIEY FTRun EopPHENX @ E@mER Ftmp @ A—3va3%sk @ indico @ ONE TOKYO

Read a ROOT file Chip21

JSROOT version dev 12/03/2020

WWW/publish/itaru/2020/SensorTesting.root 3
-
Read docu how to open files from other servers. [
Load Reset simple [
open all | close all | clear [
98 SensorTesting.root
|y TypeA_1131_Chip6;2 [
mTypeA_lul_Chipﬁ;l —
N TypeA_1131_Chip7;2 —
| TypeA_1131_Chip7;1 —

2.5

Capacitance(pF)

|y TypeA_1131_Chip8;2 2
|y TypeA_1131_Chip8;1

M TypeA_1131_Chip9;2

M TypeA_1131_Chip9;1

M TypeA_1131_Chip10;2

M TypeA_1131_Chip10;1

M TypeA_1131_Chip11;2 1 5
M TypeA_1131_Chip11;1

M TypeA_1131_Chip12;2

mTypeA_uBl_ChiplZ;l

| TypeA_1131_Chip13;2 bl ~ 19
mTypeA_1131_Chipl3;l 1 ¢ ," /4 T

| TypeA_1131_Chip19;2
|y TypeA_1131_Chip19;1 g 2
|y TypeA_1131_Chip20;2 — {39 i e
|\ TypeA_1131_Chip20;1 — b q % ')

M TypeA_1131_Chip21;2 -
M TypeA_1131_Chip21;1 0 5
M TypeA_1131_Chip22;2 *
M TypeA_1131_Chip22;1

M TypeA_1131_Chip23;2

M TypeA_1131_Chip23;1

»

%Ksiﬁ:ﬂ;i z::z:f 0_ Lo v b v b b b by g | .. _
|y TypeA_1131 Ch?pZSiZ 0 20 40 60 80 100 120 110 S | | Icon I D
|y TypeA_1131_Chip25;1 channe

Average capacitance of silicon

M TypeA_1131_Chip26;2
|y TypeA_1131_Chip26;1

Milan develops macro for “summary and all” rootfile in racf, which contains average capacitance of
chip/silicon sensors, leakage current, etc. These are useful to judge the quality fluctuation between
Sensors.



FNAL Beam Test Data Online Monitori

User @ Laptop

FNAL Beam test
raw data

Read a ROOT file

@ Reada 00T X X x &

drawing banch 'adc_val' rom online_debug_tree

JSROOT version dev 12/03/2020

mm; e ¢
O BN T
Process data Exactly the same scheme can be
rootfile @ racf applied to online monitor

(stability monitor)
BNL



Online Monitor for the beam test

 Raw variables, such as ADC, multiplicity, hit maps, etc.

« We are not gonna develop fancy online monitor image which
allows non-expert shift crews to judge abnormally. (not
worthy for the *one time* beam test).

* Instead, somewhat interactive plotting
scheme is rather suitable for the beam test.

« The key is to build the scheme of the
real online monitor.

« Developer should keep in mind to design
the monitor to be prototype library of the
online monitor. Try to avoid branch out as
much as possible.

=/ RUN 375050

"1 ACCMON

N

AN

36

a
]
=0
=0
Q
=0
QE
a
23

MMMMMMMMMM

North Station 3

FVTX Online monitor

7




User's Setup



U S e r S S et U p [ https://www.phenix.bnl.gov/WWW/publishyitaru/2020/

Name Type Size Modification time
. zip compressed data, from Unix, last modified: Wed

Following two setup needed BT Vi 50 S 2020 803 ue oy 20 2t 2020
pt_subtract_bg.C C source, ASCI text 16.91 kB May 20 23:07:07 2020
d d h login_script ASCI text 8.34 kB May 20 23:10:59 2020
e p e n S O n W e re S e rVe rS a re SensorTesting.root ROOT file Version 61802 (Compression: 101) 1.05 MB May 31 09:17:35 2020
SensorTesting_Data.root ROOT file Version 61802 (Compression: 101) 298.92 kB May 31 09:17:35 2020
data-00000592.root ROOT file Version 53436 (Compression: 1) 9.58 MB May 31 23:24:51 2020

A) CORS Security Setting
e jsroot : https://root.cern.ch/js/

https://www.phenix.bnl.gov/WWW/publish/itaru/2020/SensorTesting.root

i I’OOth|e II’] pu bllC access { https://www.phenix.bnl.gov/WWW/publish/itaru/2020/SensorTesting Data.root
https://www.phenix.bnl.sov/WWW/publish/itaru/2020/data-00000592.root (beam test)
B) Proxy Setting

e jsroot : https://sphenix-intra.sdcc.bnl.gov/jsroot/index.htm
e rootfile in intranet area in BNL

Can be done step by step


https://root.cern.ch/js/
https://sphenix-intra.sdcc.bnl.gov/jsroot/index.htm
https://www.phenix.bnl.gov/WWW/publish/itaru/2020/SensorTesting.root
https://www.phenix.bnl.gov/WWW/publish/itaru/2020/SensorTesting_Data.root
https://www.phenix.bnl.gov/WWW/publish/itaru/2020/data-00000592.root

Silicon QA Test Data Monitoring

1) All public area 1) rootfile is in intrane

Only A) is needed

Both A) and B) are needed

User @ Laptop User @ Laptop

https://root.cern.ch/js/

rootfile @ racf https://sp a.sdcc.bnl.gov/jsroot/index.htm

rootfile @ racf


https://root.cern.ch/js/
https://sphenix-intra.sdcc.bnl.gov/jsroot/index.htm

CORS Sttin

X X A

& ®@g

o ) isroot/JSROOT.md at master -+ X g

&< C ® O a github.com

£ &<BBR—Y @) ARI00-Login [ aEY EJRun EFPHENX @ E@mE®R tmp @ #—3>2%s+ @ indico @ ONE TOKYO

Reading ROOT files from other servers

In principle, one could open any ROOT file placed in the web, providing the full URL to it like:
o https://jsroot.gsi.de/latest/?file=https://root.cern/js/files/hsimple.root&item=hpx

But one should be aware of Same-origin policy, when the browser blocks requests to files from domains other than current
web page. To enable CORS on Apache web server, hosting ROOT files, one should add following lines to .htaccess file:

<IfModule mod_headers.c>
<FilesMatch "\.root">
Header set Access-Control-Allow-Origin "*"
Header set Access-Control-Allow-Headers “"range"
Header set Access-Control-Expose-Headers "content-range,content-length,accept-ranges”
Header set Access-Control-Allow-Methods "HEAD,GET"
</FilesMatch>
</IfModule>

More details about configuring of CORS headers can be found here.
Alternative - enable CORS requests in the browser. It can be easily done with CORS Everywhere plugin for the Firefox

. . browser ot Allow CORS plugin for the Chrome browser.
Note this is - . . - .
Next solution - install JSROOT on the server hosting ROOT files. In such configuration JSROOT does not issue CORS

d e a d | | n k requests, therefore server and browsers can be used with their default settings. A simplified variant of such solution - copy
only the top index.htm file from JSROOT package and specify the full path to JSRootCore.js script like:

Try https://chrome.google.com/webstore/detail/allow-cors-access-control/lhobafahddgcelffkeicbaginigeejlf

<script type="text/javascript" src="https://root.cern/js/latest/scripts/JSRootCore.js?gui"></script>

Inthe <div> element with "simpleGUI" id one can specify many custom parameters, which are allowed in the URL string:

Server-A
JSROOT

rootfile

Server-A

JSROOT
Server-B Security issue

rootfile

https://github.com/root-project/jsroot/blob/master/docs/JSROOT.md#reading-root-files-from-otherlservers


https://chrome.google.com/webstore/detail/allow-cors-access-control/lhobafahddgcelffkeicbaginigeejlf

Case

[ ] . JavaScript ROOT APl examples X +

& > C O RESINhTUWRWEE | jsroot.gside

.
Read a ROOT file Ch|p09
JSROOT JSROOT version 5.8.1 7/05/2020
https://www.phenix.bnl.gov/WWW/publi: N 3
URL syntax v L |
- la
Open file Read docu how to open files from other servers. () _
Dispay tom S
Enable status open all | close all | clear g 2 5 B
Hide browser 4 Files o O J
Float browser E-Jghsimple.root g I~
Flexible layout M P71 ® ~
exible layou & hpxpy;1 S B
Grid layout %4 hprof; 1 |
Tabs layout @ ntuple;1 2 |
Collapsible layout ST L
=) ngensorTestlng.root
Veritcal layout %y TypeA_1131_Chip6;2 -
Horizontal layout {4 TypeA_1131_Chip6;1 —
Inspector {%TypeA_1131_Chip7;2 -
{4 TypeA_1131_Chip7;1 |
Projection A TypeA_1131_Chip8;2 1 5 B
Images {4 TypeA_1131_Chip8;1
Use JSON {4 TypeA_1131_Chip9;2 —
Superimpose &TypeA_llBl_Ch!pml
| fil &TypeA_lEl_ChlplO;Z ' 9 _ 4 ‘
Several files {4, TypeA_1131_Chip10;1 1 1Y o g ko :
Superimpose 2 files {4 TypeA_1131_Chip11;2 ‘ ‘ p A '
. 3
Superimpose 3 files {4 TypeA_1131_Chip11;1 L 3 i
% TypeA_1131_Chip12;2
Use autozoom % TypeA_1131_Chip12;1 — s
- - {4 TypeA_1131_Chip13;2 —
Custom HTML P TypeA 1131 Chip13;1 05—
Read JSON (src) {4 TypeA_1131_Chip19;2 -
Read ROOT file (src) %Iypeﬁ—iiii—gafng -
. 4 TypeA_ _Chip20; |
Without id attr (src) Ay TypeA_1131_Chip20;1
With ire it L
e e %ngi—ﬁgi—ﬁ:g;if ol b b b Lo Lo Lo |
with require.js N = = i
TH2 (src) [Py TypeA_1131_Chip22;2 0 20 40 60 80 100 12%hann1e‘}0
{%TypeA_1131_Chip22;1
TH2 req (src) Ay TypeA_1131_Chip23;2

e e e e —————————————————



Case I1)

Most likely the case for beam test. Not sure if we bump into available disk space issue in the public space
You will need to set up something similar to access e-log during beam test any way.

« There are 3 STEPS in Proxy Setting

1. ssh tunnel
2. Proxy setup in network setting of your PC
3. Proxy setup in your browser (FoxyProxy)

See Martin’s instruction below

« https://www.phenix.bnl.gov/~purschke/ssh_tutorial.pdf

e https://www.phenix.bnl.gov/WWW/offline/wikioff/index.php/The ul
timate tunnel setup for internal-only Web access

13


https://www.phenix.bnl.gov/WWW/offline/wikioff/index.php/The_ultimate_tunnel_setup_for_internal-only_Web_access

Proxy Server Network Setting (Mac

Network Q

=~ Wi-Fi

Wi-Fi  TCP/IP  DNS WINS 802X Hardware

Select a protocol to configure: Web Proxy Server

Auto Proxy Discovery localhost : 3128

Automatic Proxy Configuration
Secure Web Proxy (HTTPS) sername
~ FTP Proxy
SOCKS Proxy
Streaming Proxy (RTSP)
Gopher Proxy

Proxy server requires password

Exclude simple hostnames

Bypass proxy settings for these Hosts & Domains:

*.local, 169.254/16, localhost:8080, localhost, *.fnal.gov

Use Passive FTP Mode (PASV)

? Cancel

OK

pnncane

< Fer Network Q_ Searc
Automatic
Locatior v BNL tunneled proxy ’
Edit Locations...
Wi-Fi Y
ol - Status: Connected Turn Wi-Fi Off
Wi-Fi is connected to poplar and has the IP
address 192.168.0.106.

° Bluetooth PAN 9

Not Connected

USB-Se...troller D _ ¢ Network Name:

Not Configured \o
° Keyspa...SA-19H &

Not Configured \o
° Keyspa..A-19H 2 . ¢

Not Configured \o

Keyspa...-19H 3 &

® Not Configured \o

P Thunde...It Bridge ~ .
N7

Not Connected

Show Wi-Fi status in menu bar

poplar

Automatically join this network
Ask to join Personal Hotspots

Ask to join new networks

Known networks will be joined automatically. If
no known networks are available, you will have
to manually select a network.

Advanced...

14



Importing FoxyProxy Ready Made Setting

Proxy Standard — ‘oxyProxy Patterns Intro | SPHENIX Collab

X DAL S X @ FoxyProxy Options

cC @ © Jy HIEMAE (F..andard) moz-extension://3931446b-4534-4e4f-ab3a-67d . =+ 2% O . <« cC @ © & Extension...tandard) = moz-extension://cd9ce94e-cdb3-4fb6-aleb-e1bf401bff6b/p-

L £<BB3R—Y © ARI00-Login [ €Y FIRun ErHENX © BWRES Fimp © #—3v2%5F @ indico © ONETOKYO @ Getting Started @ Solar Dashboard E5 miner SPHENIX Detector - In...

*g;r/" FoxyProxy Options

"
&) Edit Patterns of bnl.gov

FoxyProxy ignores everything on this page unless set to Use Enabled Proxies By Patterns

hronk -
Synchronize Settings and Order

bnl.gov localhost
White Patterns
junk localhost

Name Pattern Type HTTP/s  Enabled
Default

Add whitelist pattern to match all URLs @

Black Patterns

Name Type HTTP/s Enabled

Add black patterns to prevent this proxy being used for localhost & intranet/private IP addresses €@

15



Courtesy of Marting’s tutorial

Accessing the RACF gateways

There are two sets of RACF gateways

Outside world
“c” as in “campus”

e ~

rssh.rhic.bnl.gov cgsh.rhic.bnl.gov 1

Machines on the
BNL campus
network, NOT in the
RACF

The actual RACF
machines, e.g.

rcas2062.rcf.bnl.gov

There is no direct connection between these two areas 16



Developer’'s Setup



rsync setup

https://wiki.bnl.gov/sPHENIX/index.php/How to_automate copy data files to RCF

m https://wiki.bnl.gov/sPHENIX/index.php/How_to_automate_copy_data_files_to_RCF o ﬂ] a

How to automate copy data files t...

& ltaru Talk Preferences Watchlist Contributions Log out

| Page Discussion Read Edit Editsource View history More v |Search sPHENIX Q
sPHEQIIX

How to automate copy data files to RCF

On 2019/06/05 17:05, John Haggerty wrote:

Main page Itaru and Takashi, | might have stepped on your data accidentally, but | think | put everything the way you did. On va094, | put one of my HOWTOCOPY files in /data0/phnxrc/T1439
Community portal and copied all the data you have there like this:

Current events

Recent changes

Random page [phnxrc@va094 tl439data]$ rsync -av ./ haggerty@130.199.59.22:/sphenix/data/data02/sphenix/t1439/2019/prdf

Help

which if your keys are all forwarded should work for you too. What | usually do is go to the data directory and just cut and paste from HOWTOCOPY to copy data. You'll need your
own username but the rsync saves you keep track of files to copy.

sPHENIX detector
Magnet

EMCAL

HCAL

Tracking

TPC

MVTX Privacy policy About SPHENIX Disclaimers
INTT

Electronics
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Summary

* Developed scheme for silicon sensor test results monitoring
including plotting application.

« Using JSROOT, the data can be keptin root format and plots
of interest are made interactively by users to avoid confusion
to find them from too many images.

« The scheme can be applied to the online monitor for coming
beam test.

 The online monitor to be developed for the beam test should
be designed to become a library of the real online monitor.



