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• ZDC

• Online Monitoring System (OMS)

• ZDC Data display on OMS
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● Measure very forward and backward 
neutrons and photons in HI collision

● Built from layers of tungsten and 
quartz fibers

● ZDC + and ZDC- are installed 
symmetrically at 140 m away from 
interaction point

● Data is digitized via the QIE electronics

CMS ZDC
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● Web based application to display data from various sources
● Display real-time and historical information
● Aggregate and integrate different sources of information into a central place
● Allow users to view, compare and correlate information

Online Monitoring System (OMS)
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OMS is divided into two separate layers which communicate via 
RESTful API.

Aggregation layer
Fetch data from database and present it via RESTful JSON:API
(LHC Fills, CMS Runs, Lumisections, Trigger rates, …)

Presentation layer
Fetch data from multiple sources and display it via web interface
(Datatables, interactive charts, images, ...)

CMS OMS structure
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● Metadata API provides portal configuration: 
○ Workspaces, Folders, Pages
○ Page layout (controller & portlets & relations)
○ Portlet type, size, position 
○ User privileges 

● Web application is graphical user interface: 
○ User friendly 
○ Interactive
○ Responsive
○ Customizable

Presentation layer
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Workspace – top-level container - defines organizational unit, sub-detector, etc.

Folder – lower-level collection - contains Pages organized by context.

Page – lowest-level collection - contains of one or more Portlets.

Controller - (optional) component -  allows user to filter result set.

Portlet - content presentation component.

Content organisation
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Workspace Folder Page Controller



● Controller is a reusable filtering component. 
● User selected filter is applied to all Portlets within the Page.

Components: Controller
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● Portlet is a reusable content presentation component. 
● Displays single well-defined aspect of information: chart, datatable, 

text, etc.

Components: Portlet
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● Privileged users can realtime:
○ Add/Remove/Resize/Rearrange existing Portlets within a Page.
○ Create/Update/Delete/Reorder Folders and Pages 

No need to redeploy!

Portal: Edit Mode
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ZDC on CMS OMS



● Custom script parses ZDC ROOT files and stores data at 
Oracle DB (at P5)

● We use Aggregation API to create REST endpoints which 
fetch data from database

● OMS use Aggregation API endpoints in order to retrieve 
data and display in OMS

Data flow
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How user can 
navigate through 
folders and pages
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Controller shows selected parameters.



● Reading the correct fiber every 
time data are received

● Indicating correct timing

Use case: CAP Ids
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● The charge from the time slice of an 
event containing the maximum 
value

Use case: Max Charge
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● Number of ADC counts per channel

Use case: ADC per channel
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● We created a proof of concept how ZDC can display data using CMS OMS

● Data displayed can be from different sources:
○ 4 charts from development (local runs)
○ 1 chart from production (CMS runs)

● Interface is user friendly and intuitive

Conclusions
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