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ES Traditional Web Uls L

Department

- Server-side view generation

X
o

page / image request >
< HTML / image

* Multiple page interface
— Hypertext-style
— Full page loaded for each user interaction

« Example: ATLAS DDM Dashboard 1.0

http://dashb-atlas-data.cern.ch/dashboard/request.py/site
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ES Traditional Web Uls: Pros & ConSCERN!;!-partment

Benefits
— Cross-browser compatibility

— Modularity for team-working (page per feature)
— Bookmarkable URLs

— Search-engine friendly

— Accessibility friendly

— EXxpertise

Issues

— Low interactivity
» User cannot easily customize data visualization

— Slow loading
* Full page loaded for each user interaction
» Server-side call for new view of same data

Issues hinder novel analysis of data
Issues cannot be fixed within the paradigm
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ES JavaScript Web Uls CERNLIpartmem

 Client-side view generation

AJAX data request > ‘
Ny
< JSON »

+ Single page interface
— GUI-style
— Data loaded on-demand
« Example: ATLAS DDM Dashboard 2.0

http://dashb-atlas-data.cern.ch/ddm?2/
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JavaScript Web Uls: Example 1T

Department

Accordion

TRAYSFER MATRIX (2012-02-10 21:00 to 2012-02-11 01:00 UTC LOCKED)

Sliders

ATLAS DDM DASHBOARD 2.

T Summary Matrix Source Plots Destination Plots lots Details

Interval [Transfer:
= : 0 % 100 %
From:2012-02-10 21:00 UTC s Efficiency SOURCES
To:  2012-02-11 01:00 UTC MThroughput
Successes
Activities Errors 2 1
Data Brokering Registration: = + = + + + N + + + +
Data Consolidation Datasets E 6 5} H g E = z E % g
N Fil
Functional Test fros  1ojaL. 79% | 8% 8lwm 81w 67w% 61w 88w 66% Blw 34w 73% 83 %
S”’;P f_“bs"'m"’“s 3 GB/s |256 MB/s 445 MB/s 605 MB/s 60 MB/s 179 Me/s 407 MB/s 76 MB/s 211 MB/s 52 MB/s 208 jiienbaduis
roguction
Staging 100 % CA+ 99 % 99% 100% 100 % 93 % 100 % 100 % 104 D 1 | t
TO Export 254 mB/s| 165 MB/s 15 MB/s 32 MB/s 5 MBfs 13 me/s 60 kB/s 2 M yn a.l I IIC p O S
User Subscriptions cEmn. 9% | 100% 99% 100% 100% 96% 100% 100% 93 % 100
Sources 472 me/s| 302 kB/s 142 MB/s 121 MB/s 1 MBfs 721 kB/s 168 MB/s 568 kB/s 25 MEB/s
(T:‘Ie'Sd: DE 80% | 100% 72% 77I ™ T.
ouds: - £ roughput
Sites: s | elGiie) WSiNrs) S208 2012-02-10 24:00 to 2012-02-11 01:00 UTC

Tokens: 0% N 539 | 41 [N cl o
Grouping:CLOUD 122 15% |keis  0ke
Destinations FR+ 38568 3893%?5 B/ M% S?ISII * RS J |
Tiers: [0)] L B/s - [ , Transfer Volume
Clouds: = 77 439 % 83| 2 2012-02-10 21:00 to 2012-02-11 01:00 UTC
o 4 + z
Sites: @) a 209 MB/s| 11 ME/s | 32 MB/s 18 M = 507
Tokens: — § B x
Grouping:CLOUD = ND+ 80% | 100% 100 % 10"1 %" S s s | el |k
{ M=y | e Slkysy (GEkY=) 85 - E 2 - [ Transfer Volume
= N 90 % 20 % 100 % 82 E | 2012-02-10 21:00 to 2012-02-11 01:00 UTC
; ©T 1o0wmes| 2ves 46wEs 16M g { .
(95} 100 % | 100% 100 % § | US: 15 % (6529 TB) ~ fEREres™
(AN} ™= 1o MB/s | 69 kB/s 7 MB/s ok 5 ] 1 )
0 | &0 \-P g0 |
M bl UK+ o ) Lo e s -~ CERN: 15 % (6.801 T8)
Ova e 241 mBjs| 29 MB/s 63 kB/s | W -a = 10l UK : 8 % (3.466 18) —__
Panels us— f‘__’ 1‘00% S l TW : 0 % (0.145 TB) ———
ERROR SAMPLES: CA --> FR I D;.ﬁ“\_\“\@«'_@f.‘- NL: 6 % (2.740TB) - *>
VAT Y ND o % (0.096 TB) -
Code Samp] mcom CERN IT : 7 % (3.014 TB) —
#159 [FTS] FTS State [Failed] FTS Retries [1] Reason [DESTINA .« memmsmy N DE : 25 % (11.186 TB)
+ Interval [SECURITY_ERROR] Could not get user mapping] Duration [0] | /
- 4200 [FTS] FTS State [Failed] FTS Retries [1] Reason [TRANSFER error during TRAN FR:12% (5553 T8)
+ Activities globus_ftp_client: the server responded with an error530 Login incorrect. : No| ES: 4% (1763 T8)
h e [FTS] FTS State [Failed] FTS Retries [1] Reason [DESTINATION error during T| p
#396 [GENERAL_FAILURE] Failed to complete PrepareToPut request [595d2al2-7730-4889-bc58-c2e4eebfc38c] on | 1' |
+ Destinations remote SRM [httpg: Hlpsc se-dpm-server.in2p3.fr: 8446/srm/managerv2]: [SRM AUTHENTICATION_FAILURE]
Canld matr Aot asae ma o e misa Tha Denm o e e TR SN TRTY et has bhann cusmacefull abhastad]l Duaeatine [0
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ES JavaScript Web Uls: Pros & Cons LT

Department

Benefits
— High interactivity
« User can easily customize data visualization
« Leverage 3rd-party plugins

— Fast loading
e Data loaded on-demand
e Client-side call for new view of same data

- Benefits facilitate novel analysis of data

* |ssues
— Browser incompatibilities
— Slow client-side rendering
— Lack of modularity for team-working (single-page)
— Non-bookmarkable URLSs
— Not search-engine friendly
— Not accessibility friendly
— Lack of expertise

emmoweme: © 1SSUES CAN be fixed within the paradigm
CH-IZHS?/\(Iai?Zee\:’?aig Experiment Dashboard - 8 Y
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JavaScript Web Uls: Cons Fixed CERNLIpa,tmem

 Fixed Issues

— Browser incompatibilities
« Standards compliance: Acid3
« JavaScript libraries: [Query

— Slow client-side rendering
» Faster JavaScript engines
« Faster processors

— Lack of modularity for team-working
* Client-side MVC frameworks
* View object per feature

— Non-bookmarkable URLs

* Issues still in progress
— Not search-engine friendly
— Not accessibility friendly
— Lack of expertise
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http://acid3.acidtests.org/
http://jquery.com/

FS False Start =T

Department

* Our early attempts at JavaScript Web Uls
— No client-side MVC framework
— State / data stored in form inputs / DOM
— No common JavaScript library choice
— Limited use of 3rd-party plugins

— Non-modular, highly-coupled
“spaghetti’ code

* Difficult to extend or maintain
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EFS Our Approach =T

Department

* Client-side MVC

— Model

 state — user selected filters

» data — application data from server
— Views

» update / reflect state

* request data from web API

» update / reflect data

— Controller
 [nitialize model and views
» synchronize state with URL

* Web API
— AJAX requests
— JSON responses
— Data source decoupling

CERN IT Department ° CIient_Side MVC + Web API
G121 Geneva 23 - Configurable Uls ey periment Dashboard - 11 y
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ES Technology Cocktail <ERRIT

Department

* jQuery Core& Ul 7> ] .. ;
— DOM manipulation GO Ogle ML
— Ul widgets _
— Popular! > Bankof America JETEU CRS®

= o
* Plugins

| L~
— URL hash: BBOQ NBC

— MVC events: Backbone
— Templating: Handlebars @

. . RDPRE
— Plotting: Highcharts Wwo L
— Tables: DataTables
— Utilities: Underscore

MAJOR LEAGUE BASEBALL
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http://benalman.com/projects/jquery-bbq-plugin/
http://documentcloud.github.com/backbone/
http://handlebarsjs.com/
http://www.highcharts.com/
http://datatables.net/
http://documentcloud.github.com/underscore/

ES Configurable Uls CERNLIpartmem
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Skeleton Uls adaptable to many use cases

Design features

— Client-side MVC
« Configurable model
* Pluggable views

— Pre-defined views

— Server interaction via web API
* Ul treated as external application
« Data source decoupling

Building new applications for new use cases
— Define model state default values

— Combine / adapt pre-defined views

— Few dozen lines of code

2 configurable Uls
— Hbrowse for hierarchical data
— Xbrowse for matrix data (in more detall nexg)ml_13 Y

Experiment Dashb

<7/



. CERN
EFS Xbrowse: Overview L-!_partmem

« Xbrowse configurable Ul

* Client-side MVC
J Sque to URL‘-}———————————.——

-
-
i

| Lowtvoller

EI.&._}(____—_______}'
Views afv&a'.-e model
and bind to events

* Pre-defined view objects
— sidebar, controls, tabs, matrix, plots, toolbars, ...
— particularly suited to matrix data

* Brief documentation: http://tinyurl.com/xbrowse

CERN IT Department
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http://tinyurl.com/xbrowse

S Xbrowse: Pre-defined Views SESEI

Department

Titlebar r ATLAS DDM ma=simaane=g M3,2 1 T00|bar'

S —— ——— ——— — ——
ERANSFER MATRIX (2012-02-10 21:00 to 201 PIOtS /B s 8 o
e e o o o o e e e e e e
7 o e e e e | (e
T Summary I Matrix Source Plots Destination P\ots -y Actvity Fiots wg Detalls |
1 1 —— . G —————— - o e ————
. ———— e e e e e e e e e e e e o o o o o o o o o o o o o )
Interval I [Transfer:
e 0% 100 %
From:2012-02-10 21:00 UTC || udl Efficiency SOURCES :
To:  2012-02-11 01:00 uTc il [@Tnroueheut
1 I Successes 1
Activities Errars - u 1
I Data Brokering II Registration: g <}[ E u|.| ' b ; FI }‘ ‘5}‘ ;{ J, I
: Data Consolidation l: ET‘ESEG = J 5 o i = = = [ =l 5 1
Functional Test 1 - 790 ‘86w |[8lw [81w [67% (61w (88w 66w [ 8lw | 34w | 73w [ 83w 1
1 Group Subscriptions || Errors TOTAL-
B 3 GB/s | 256 mB/s 445 mB/s 605 me/s 60 mBfs 179 meys 407 mBfs 76 me/s 211 mefs 52 meys 208 me/s 624 mp/s
1 Production ll
] Staging 0% cp. 99% | 99% 100% 100 % 93w 100% 100% 100% 96 % 1
| TO Export || 254 MB/s| 165 MB/s 15 MB/s 32 MB/s 5 MB/s 13 Me/s 60 kB/s 2 MB/s 22 ME/s 1
J User Subscriptions 1 99% | 100% 99% 100% 100% 96% 100% 100% 93 % 100 % 100 % 1
1 CERN+
ISources II 472 me/s| 302 kB/s 142 MB/s 121 MB/s 1 MBfs 721 kB/s 168 MB/s 568 kB/s 25 MEB/s 2 MB/s 12 Me/s :L
I Tiers: |I DE- 80 o 100% 72 % 77 % 78 o 79 98 100w 92 % 70 % 92 u 100 % ‘
- g‘-?UdS: || 777 mejs| 16 MB/s 75 MB/s 320 mMB/s 27 MB/s 20 MB/s 94 MB/s 413 kB/s 11 MB/s 49 ME/s 24 MB/s 141 ME/s M t
Ites:
1 Tokens: |I 0 % S3 %] 41 % 18 0% 100 % 8% 38w 0% 27 % 100 % 54 % 91 % a- rIX
1 1 +
1 Grouping: CLOUD II 122 159% | jkB/s  Oke/s 3 Me/s (911 kBfs| 10 me/s |0 kBfs 4 mB/s 152 kBfs 17 MB/s 66 MB/s e
IDestinations :| fr. | 5813893226 B/sp | 85% [[9WN 59w 48w 62w 55w (WM 31% | 53% 1
] Tiers: |I W 386 77 MB/s |50 Me/s [LMBfs| 92 MB/s 13 mB/s 33 MB/s 45 MB/s @25 kBfs 14 me/s 82 MB/s 1
| Clouds: hn = _— 77 439 % (83w SN 33+ [88% Bo9w [63% [MEEIN 8l% | 66% I
1 ?‘tkES: il O 209 MB/s| 11 ME/s |32 MB/s |18 MB/s 14 kBfs 6 Me/s 57 MB/s 39 MB/s 21 Me/s | L MBfs 22 MB/s | 2 MB/s :
oKens:
1 Grouping: CLOUD . |':' A 80% | 100% | 100% | 100%  72% 36%  90% | 94%  100% 50% 86% | 98 % I
1 || { o 7MB/s | 35kB/s 64 kB/is 5 MB/s 0 kB/s 2 kB/s 1me/is 110ke/s 42kB/s OkB/s 38 kB/s 492 kB/s 1
I: = " 90% | 20% | 100% | 82% [100% | 65% | 8l% 94% 100% 90% 86 % 1
. II ; - 190 ME/s| 2 MB/s 46 ME/s 16 MB/s 3 MB/s 7 MB/s 22 MB/s 50 MB/s 154 kB/s 23 MB/s 21 MB/s i
Sidebar I (oo oo oo 100 i
:l L 10 mB/s | 69 kB/s 7 MB/s 44 kB/s 3 MB/s 1
1 Il a UK+ 79 % 99 o 100 =% 98 % 95 % 100 % 100 % 100 % 94 oy 100 % 67 % 89 % 1
1 II 241 mB/s| 29 MB/s 63 kB/s 38 MB/s 24 MB/s 22 MB/s 21 MB/s 919 kB/s 28 MB/s 1 MB/s 69 MB/s 9 MB/s 1
1 i 92% | 100% 94% 68% 100% 87% B89% 100% B86% 84% 96% 1
N o i e s e i e - gt e e e e e e
1 et i i i it i i e e Lo
1 1 ERROR SAMPLES: CA --> FR
1 i [
1 II Code Sam Total 1
ple 1
1 1 /439
1 :I #159 [FTS] FTS State [Failed] FTS Retries [1] Reason [DESTINATION error during TRANSFER_PREPARATION phase: | Hi
+ Interval 1 SECURITY_ERROR] Could not get user mapping] Duration [0
1
1 - Iy %209 [FTS] FTS State [Failed] FTS Retries [1] Reason [TRANSFER error during TRANSFER phase: [GRIDFTP_ERROR] Sam ples
1 + Activities |I globus_ftp_client: the server responded with an error530 Login incorrect. : No local mapping] Duration [0]
1 FTS] FTS State [Failed] FTS Retries [1] Reason [DESTINATION error during TRANSFER_FINALIZATION phase: ™
+ Sources ]
1 Iy #396 [GENERAL _FAILURE] Failed to complete PrepareToPut request [595d2al2-7730-4889-bc58-c2e4eebfc38c] on 1 |
] + Destinations 1 remote SRM [httpg://lpsc-se-dpm-server.in2p3.fr:8446/srm/managerv2]: [SRM_AUTHENTICATION_FAILURE] 1

—————————————IL————"—-H-“ﬂ'—mih&-ﬁh'—*—“—b-—'m'—’ﬁ‘“ﬂ"‘&-’ﬂ"——————————l
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ES Xbrowse: Data Flow SERTH)
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c lient-side MV + wWeb APT
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ES Xbrowse: Model Adaptor s 7

Department

| /* Model Adaptor */
|xmvc.adaptor = $.extend(true, xmvc.adaptor, ({
model: {
post_init: function(model) {
// define state defaults
model .state.opts.defaults = {
date: {interval:240, from:'', to:''},
vo:['atlas', 'ems', 'lhcb'],

};

// define state types for automatic coercion
model .state.opts.types = {
date: {interval: 'number', from:'date', to:'date'},

// define state change side-effects
model.state.on('change:date', function(e) {
this.set({plot:{bin:null}}); //reset plot.bin

})

|
|
|
|
|
|
|
|
|
|
|
|
!
| };
|
|
|
|
|
|
|
|
|
|
|
|

CERN IT Department
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EFS Xbrowse: View Adaptor =T
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| /* View Adaptor */
|xmvc.adaptor = $.extend(true, xmvc.adaptor, ({

view: {
create: function() { // define view plugins
return [

new ViewDates (), view matrix,

1;

|
|
|
|
|
|
i }

1});

| var view matrix = new ViewMatrix ({

' ctx:'#t tab matrix', // DOM ID

: ajax: {

! url:'/dashboard/request.py/transfer-matrix', // AJAX URL
! params: function (state, data, opts) { // AJAX parameters
| return ({

| from date:state.date.from,

| to_date:state.date.to,

| vo:state.vo,

|

|

|

|

|

|

|

|

}i
}’
template: ... // template (optional)
}
})

(new xmvc.Controller()) .init(); // initialize controller

CERN IT Department
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S Xbrowse: Matrix View Sl
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ATLAS DDM DASHBOARD 2.0 M3.2
TRANSFER MATRIX (2012-02-10 21:00 to 2012-02-11 01:00 UTC LOCKED) =] A &8 BY &
¥ Summary Matrix Source Plots Destination Plots Activity Plots Details
I—-——-——-——-——-——-——-——-——-——-——-——-——-——-——-——-——-——
Interval [Transfer:
e 0% 100 %
From:2012-02-10 21:00 UTC | |wEficiency SOU RC ES :
To:  2012-02-11 01:00 UTC 1 ‘-";:Z“i:g:‘ I
1 .

Activities j e 2 1 1
Data Brokering Registration: = + o + + + ; + i - ' ' 1
Data Consolidation : Datasets st 6 8 H g E = z E % g 1

- Fil
Functional Test i 799% |86 81w [ 81w | 67% [61% 88w |[66% | 8lew 34w | 73% [83% 1
Group Subscriptions 1 rrors TOTAL-
Producti i 3 GB/s | 256 mB/s 445 mB/s 605 me/s 60 mBfs 179 meys 407 mBfs 76 me/s 211 mefs 52 meys 208 me/s 624 mp/s 1
roguction
Staging | 100% CA+ 99 m 99 o 100 % 100 % 93 % 100% 100% 100 % 96 % 1
TO Export 1 254 MB/s| 165 MB/s 15 MB/s 32 MBys 5 M8/s 13 Me/s 60 kB/s 2 MB/s 22 MB/s 1
User Subscriptions 1 cprn. 99% | 100% 990 100% 100% 96% 100% 100% 93 % 100% 100 % I

Sources 1 472 me/s| 302 kB/s 142 MB/s 121 MB/s 1 MBfs 721 kB/s 168 MB/s 568 kB/s 25 MEB/s 2 MB/s 12 Me/s :L
Tiers: 1 DE- 80 % 100% 72% 77 % 78 % 79 % 98% 100% 92% 70 % 92% 100 % ‘
g‘-?UdS: 1 777 mB/s| 16 MB/s 75 MB/s 320 MB/s 27 MB/s 20 MB/s 94 MB/s 413 kB/s 11 MB/s 49 MB/s 24 MB/s 141 MB/s M t T

Ites:
Tokens: : 0 % N S3 %] 41 % 18 0% 100 % 8% 38w 0% 27 % 100 % 54 % 91 % a- rIX
Grouping: CLOUD i 122 159% | jkB/s  Oke/s 3 Me/s (911 kBfs| 10 me/s |0 kBfs 4 mB/s 152 kBfs 17 MB/s 66 MB/s e

Destinations i _— 5843893226 BfSE » | 85% [M8% 59% 48% | 62% 55% (2% 31% | 53w 1
Tiers: 1 n 386 77 MB/s |50 Me/s [LMBfs| 92 MB/s 13 mB/s 33 MB/s 45 MB/s @25 kBfs 14 me/s 82 MB/s 1
Clouds: = _— 77 439 % (83w SN 33+ [88% Bo9w [63% [MEEIN 8l% | 66% I
?‘tkES: @) 209 MB/s| 11 ME/s |32 MB/s |18 MB/s 14 kBfs 6 Me/s 57 MB/s 39 MB/s 21 Me/s | L MBfs 22 MB/s | 2 MB/s :
oKens:

Grouping:CLOUD I |':' — 80% | 100% 100% 100% 72% 36% 90% 94% 100% 5S50% 86% 98 % I
1 { o 7 MBfs | 35kB/s 64 kB/s 5 MB/s 0 kB/s 2 kB/s 1me/is 110ke/s 42kB/s OkB/s 38 kB/s 492 kB/s 1
: = NL+ 90 % 20 % 100 =% 82 % 100 % 65 % 81 % 94 o, 100 % 90 % 86 % 1
I ; - 190 MB/s| 2 MB/s 46 MB/s 16 MB/s 3 MB/s 7 MB/s 22 MB/s 50 MB/s 154 kB/s 23 MB/s 21 MB/s 1
i [¥)] — 100 % | 100 % 100 % 100 % 100 % 1
1 g 10 mB/s | 69 kB/s 7 MB/s 44 kB/s 3 MB/s 1
1 UK+ 79 % 99 o 100 =% 98 % 95 % 100 % 100% 100 % 94 oy 100 % 67 % 89 % 1
1 241 mB/s| 29 MB/s 63 kB/s 38 MB/s 24 MB/s 22 MB/s 21 MB/s 919 kB/s 28 MB/s 1 MB/s 69 MB/s 9 MB/s 1
1 92 % 100 % 94 oy 68 % 100 % 87 % 89 o 100 % 86 % 84 w 96 % 1
e S S i pp—— |
ERROR SAMPLES: CA --> FR
Total
Code Sample /439
#159 [FTS] FTS State [Failed] FTS Retries [1] Reason [DESTINATION error during TRANSFER_PREPARATION phase: 436
+ Interval [SECURITY_ERROR] Could not get user mapping] Duration [0]
. #2009 [FTS] FTS State [Failed] FTS Retries [1] Reason [TRANSFER error during TRANSFER phase: [GRIDFTP_ERROR] 5
+ Activities globus_ftp_client: the server responded with an error530 Login incorrect. : No local mapping] Duration [0]
h e [FTS] FTS State [Failed] FTS Retries [1] Reason [DESTINATION error during TRANSFER_FINALIZATION phase:
#396 [GENERAL _FAILURE] Failed to complete PrepareToPut request [595d2al2-7730-4889-bc58-c2e4eebfc38c] on 1
+ Destinations remote SRM [httpg://Ipsc-se-dpm-server.in2p3.fr: 8446/srm/managerv2]: [SRM_AUTHENTICATION FAILURE]
Canld mnatr Aaat usar maammina Tha Deanaes e TR SN TRTY et has bhann cusmacefull abhastad]l Duaeatine [0
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FES Hbrowse Overview eI

Department

- Hbrowse configurable Ul c br]n::wse
Tamle~w Or K

— JavasScript client framework for hierarchical data
visualization

— Highly configurable environment
— Bookmarking support

— Highcharts and
Google charts
support

— Server-side
iIndependent

— Infinite number of
data levels

* Full documentation:
http://www.hbrowse.net/

* See poster:
[152] Hbrowse framework
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ES Example Applications <ERRIT

Department

Hbrowse for hierarchical data

— ATLAS Task Analysis
https://dashb-atlas-prodsys-prototype.cern.ch/templates/task-
analysis/#timerange=lastMonth&demo=0n

— CMS Interactive View
http://dashb-cms-job.cern.ch/dashboard/templates/web-job2/

— ATLAS Dataset distribution
http://dashb-atlas-task.cern.ch/templates/pandadatasetdist/

 Xbrowse for matrix data

— ATLAS DDM Dashboard
http://dashb-atlas-data.cern.ch/ddm?2/

— WLCG Transfers Dashboard

http://dashb-wlcg-transfers.cern.ch/ui/
(See poster: [289] Providing WLCG Global Transfer Monitoring)
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ES Site Status Board Overview S

Department

Site Status Board
— Monitoring of site and service status
— Deployed for four main LHC experiments

— Heavily used by CMS and ATLAS
http://dashb-ssb.cern.ch =
http://dashb-atlas-ssb.cern.ch

- Developed using e |
common approach |
— Client-side MVC i -
+ Web API I
— JQuery + plugins e .
. Uses Backbone S S .i
as MVC framework E—— B
http://documentcloud.github.com/ |- B
backbone/ - -
» See poster: =
G111 Gonena 23 ipe f ful application
- IZIIS?Nitzerlaig [514] Recipe for a success PP Experiment Dashboard - 22 Y
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. CERN
Conclusions 1T

Department

* Itis possible to build sustainable large-scale
JavaScript applications with limited resources

e Our approach works for us ...
— Client-side MVC + Web API
— JQuery + plugins: BBQ, Highcharts, DataTables
— Configurable Uls

* ... butit could be improved
— Standardize on common MVC framework
— FIX remaining issues:
» search engine support
 accessibility support

— Testing
— Documentation
— Mobile support
— Optimization
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CERN
ES Thank you T e

Thank you for your time

http://dashboard.cern.ch/

dashboard-support@cern.ch
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