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Odin Detectors
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.diamond



OdinControl

Python HTTP control server

FrameReceiver

Data stream gatherer

Odin
Control and data

acquisition framework for
parallel detector systems

OdinData

C++ data acquisition and
file writing stack

FrameProcessor

Data processor and file
writer
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Control

ADOdin e
=»

Thin AreaDetector wrapper API Data

Tristan
RESTful API

Percival

Excalibur

OdinControl

Python HTTP control server Od in DCI"'CI

C++ data acquisition and
file writing stack

ZMQ JSON
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Data

RESTful API

ADEiger

AreaDetector for detector control

Eiger X 4M

OdinControl OdinData

C++ data acquisition and

Python HTTP control server . e
file writing stack

ZMQ JSON
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inControl

Generic HTTP server

Adapters provide
functionality for each device

Server generates RESTful API
from arbitrary Adapter
attributes and methods

Control through simple
webpages or client app

Server Status
API Ve n:

Adapters Loaded:
Server Start Time:
Server Up Time

Server Username:

Hardware Connection:

Database Connection:

load Channel

Initial

ommand

t Channel Value:

Apply int:

Upload Configuration File:

# Home Configuration Percival Setup Staltus Live Monitoring

0.1

percival

127.0.0.
10001

Name:
Connected:

& | Stop

1 Percival Setup Status  Live Monitoring Control Control Channel Setpoints

Command: cmd_system_command
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OdinControl Server Configuration

° H [server]
Conflgure debug mode =1
http port = 8888
server address http_addr = 0.0.0.0
adapters = excalibur, odin datal
[tornado]

logging = debug

* Load Adapter libraries

[adapter.excalibur]
module = excalibur.adapter.ExcaliburAdapter
detector_fems = 192.168.0.1:6969, 192.168.0.2:6969

¢ Configure [adapter.odin_datal
module = odin_data.odin_data adapter.0dinDatafdapter

ofe endpoints = 127.6.0.1:5004, 127.0.0.1:5004
SpeCIfIC Addpi‘ers update_interval = 0.5
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OdinData

FrameReceiver gathers data from UDP or ZeroMQ stream

Decoder plugin validates data packets and constructs a single
frame

Passes data frame to FrameProcessor through shared memory

UDP Frame Data
Shared Memory

Frame Receiver Frame Processor

Excalibur Decoder Plugin
Receiver Thread Excalibur
ZMQ PAIR Process
Plugin
Reense A
7N rame Ready

ZMQ PAIR
; ¢ ZMQLSUB
Control Thread ZMQ_PUB

ZMQ_ROUTER
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OdinData

FrameProcessor receives message with frame pointer
Process plugin performs data processing on the frame

Detector agnostic FileWriterPlugin writes pre-chunked data
directly to HDF5 dataset

UDP Frame Data
Shared Memory

Frame Receiver Frame Processor

Excalibur Decoder Plugin
Receiver Thread Excalibur
ZMQ PAIR Process
Plugin
Reense A
7h rame Ready

ZMQ _PAIR
ZMQSUB

Fratie Relsase
Control Thread ZMQPUB
& ZMQ_ROUTER
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OdinData

* Write data using Direct Chunk Write
* Only the raw dataset for best performance

* A ssingle, live, view of the data produced using Virtual Dataset
and SWMR functionality

UDP Frame Data
Shared Memory

Frame Receiver Frame Processor

Excalibur Decoder Plugin
Receiver Thread Excalibur
ZMQ PAIR Process
Plugin
Reense A
7N rame Ready

ZMQ _PAIR
ZMQSUB

Framia Rolaase
Control Thread ZMQ_PUB

ZMQ_ROUTER
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Plugins

* Simple to write plugins to extend functionality
* Decoder plugin to convert data packets to frames

* Process plugin to construct data chunk

Data frame

DecoderPlugin -

Data packets
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Plugins

* Simple to write plugins to extend functionality
* Decoder plugin to convert data packets to frames

* Process plugin to construct data chunk

Data frame Data chunk

- ProcessorPlugin -
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Processor Plugins

* Process plugin to construct data chunk
— Inherit from FrameProcessorPlugin class
— Implement process_frame()

— connect() to an upstream plugin at runtime

* Resource-intensive plugins parallel to file writing plugin chain
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Processor Plugins

Process Plugin

FileWriter PixelSum

Metalist
Plugin Plugin statistener
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OdinData Features

* Robust to packet loss, out of order packets, missing frames
* Perform bare minimum processing
*  Write straight to disk with direct chunk write

* Scalable by addition of OdinData processes / server nodes
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HDFS5 Usage

* Direct Chunk Write: Fast writes; Pre-compression support
* SWMR: Live dataset view; Ensures file integrity after failure

* VDS: Single, coherent view of dataset split across many nodes

—— - @ diamond
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ADQOdin

OdinData Configuration

File Directory | ftmp
File Name I test

Image Width / Height:

Chunk Depth / Wicith / Height:

File Extension h=

Start | Tin'leout . Stop | Ad'-.r:anc:ed

Data Type:
Compression Type:

Initial Frame Offset:

Odin Dqtq S‘I‘Cﬂ'us Timeout Period (ms):

Frames per Block:

Blocks per File:

FR/FP1 FR/FP2

sizlie 000 OO0

Chunk boundary alignment:

Rank Chunk boundary threshold:

Free Buffers Earliest HZF5 Version:

Frames Writlen “
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Current Excalibur API

EL13J-EA-EXCBR-01
) il
Exposure (s} [1.000 [
Sensor Size A

Image Size # Explimage l— n
Image Byles l— n

Enable Off Image Mode | Multiple _|
Trigger Modle| Internal I

D 00D

Remain ﬂ Imﬂ

Low Voltage D
High Voltage [_]

on Mormal  _| | Read!\h:f;gg Sequential _| |
- 24 Bit _

12bit )iscriminator DiscL | |
| Equalization |

Select Moce off
sogtdo I\E.E.»)éleel Single Pixel _| |
Gain - |

'?:sTl;uﬁ:scgs I Modle | Super High |
Collection
Burst Sub- I 000 s 1 Polarity Hole

mit Period

LFSR
Energy 4 co0p Bypass °"

wreshold

Cal File
Root

ADQOdin

New Excalibur API

ODN.-CAM Acquire

Acquiring.---

Odlin [Excalibur?]

AG it
Exposure (s} IW m
Sensor Size Acq Period IW
Image Size # Exp/image l— n
Image Byles #Images W m
Tes:E ﬁ:leg Image Mocle [_Multiple | |
Trigger Mode| Internal I

Calibrated Acquire D Start Stop |

Low Voltage D
High vVoitage [}

ti .
P hoae|_Mormai 1| RGeS | sequential
Counter . 24 Bit _

Depth 12bit | jiscriminator DiscL | |

Counter | Equalization |
Select Mode off

(oaq|_Manuat 1| kg [singlepinet

Gain - |

"}‘eljsTl;!ﬁ::efs I Mocle | Super High |

Collection
Burst Sub- [ Polarity |__Electron L

mit Period

LFSR
Energy |5 pooo Bypass III

wresholcd

Cal File I
Root
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Excalibur Overview

Control
Channel

Channel

. - -
OdinData Frames 2, 6,

b OdinData
“:
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ADEiger I0C

Eiger X 4M Overview

Eiger DAQ
Python I0C

OdinData

OdinData

OdinData

OdinData

Control
Channel

Data
Channel

Frames 2, 6,
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In Summary...

* OdinControl: a control system agnostic single point of
control for arbitrary devices

* OdinData: a fast, scalable data acquisition
framework

* Odin integrates with and replaces some parts of
AreaDetector

* Will become an integral part of the control system at
DLS
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Thanks for Listening!
Questions?
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More Info
Contact: gary.yendell@diamond.ac.uk
Paper: ICALEPCS 2017 — TUPHA212
GitHub: odin-detector and dls-controls
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EPICS REST Interface

Custom REST API
ADEiger

Generic REST API

RestClient

(Bruno Martins — NSLS-11) S

RestParam

OdinDetector

ADOdin
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