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Outline

* General use cases

 Tour of existing systems & tools

« General DAQ components & scan types
* Next steps
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DAQ Users & Scenarios
(Who needs this stuff??)

Accelerator physicist: determine Response Matrix

Accelerator physicist: determine ID correction-coil LUT

Beamline user: reciprocal-space scan with 2-d array
Beamline user: XAFS or EXAFS data collection

Beamline user: 2-d, on-the-fly fluorescence scan

Beamline scientist: Measure intensity versus ID-gap
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Experiment Control & Data Collection

o ho-lis-tic/ho'listik/

« Adjective: Characterized by comprehension of the parts of something as
intimately interconnected and explicable only by reference to the whole.

« Beamline interface must be holistic
« Experiment Control

« |s sample- and data-centric

« The super-set of functionality

« Sample mgmt, data collection, data management (access/storage)
« Data acquisition

 |s only data-centric (naturally!)
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EPICS

* EPICS is NOT a DAQ/Experiment Control system
* |t is a foundation component and interface

* Large, open source community
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EPICS
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« N-dimensional scans

« Linear, table, fly modes

e Post-move ops:

Go to peak, + edge

BrragTriz | pEE T

* Binary hierarchical files N Y.
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Spec

« Spec is NOT a control system

« Highly configurable system for data acquisition

« Commercial product (v. small company)

 Widely used in synchrotron community

)
det: Peak at 9.8665 is 121.79. COM at 16.591.
Scan 12 FWHM is B.891Z at 9.8209.
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Spec
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° CL |nterface File Edit View Terminal Tabs Help ,

Terminal ¥ | Terminal % | Terminal

dchabot@xleactrl--= spec

 Motor/counter-centric N e

Copyright (c) 1987-2010 Certified Scientific Software
All rights reserved

(-]

n%

(Portions derived from a program developed at Harvard University.)

o Pseudo_moto rS (Linked with BSD libedit library for command line editing.)

Using "fusr/local/lib/spec.d" for auxiliary file directory (SPECD).

. . . Getting configuration parameters from "SPECD/spec/config”.
can't open serial device "/dew/ttyse". Permission denied.
[ ] lefraCtIOn ro utl neS KIAHSC motor "xst" (unit ©, ch @) unusable: controller unresponsive,
X¥IAHSC motor "xsb" (unit @, ch 1) unusable: controller unresponsive,
¥IAHSC motor "xsr" {(unit ©, ch 2) unusable: controller unresponsive,
¥IAHSC motor "xs1" (unit @, ch 2) unusable: controller unresponsive,
. Error on epics_get("lsxléa:dacl"): HNot connected,.
® S Error on epics_get("lsxl6a:dac2"): Hot connected,
Crl p _a e Error on epics_get("lsxlga:dac3"): Hot connected.
Error on epics_get("lsxlea:dac4"): HNot connected,

spec Hot Line: (G617) S76-1610,
® AS‘ I I data fOrm at Type h changes for info on latest changes.
Browse to http:./ www.certif.com for complete documentation,

Reading file "SPECD/site.mac".
Reading file "SPECD/¥X1gA/macromotor_dac.mac" (level 2).

| ]
[ } BaSIC IOtS/an al SeS Reading file "SPECD/Xl6A/macromotor_picol.mac" (level 2],
Reading file "SPECD/X16ASbeamchk_zZY¥ . mac" (level 2).

3.SPEC=>
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Spec

e Design is not easily
extensible l

« Doesn't play well with
others

« Domain-specific
languages are difficult to
justify.

« ASCII data

* No debugging procedures
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GDA (Generic Data Acquisition

e Java-based “control and data collection software”

* Developed at Daresbury, now by DLS

GDA AcquisitionGUI RCP Version 0.0.0 - logged in as fcp94556
Search MWindow Help

|~ | | =]

Ef Elsingle Scan [ ]Multiple Scan £ scripting
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] Scripting Terminal &2

rTerminal

21206.97944116842 O8626.0 S580116.0 295165.0 198953.8504713404 325492, 73 =]
21208.97944116842 O8098.0 575924.0 205164.0 186048.65661208051 528404
21300.97944116842 98297.0 576400.0 205165.0 256754.57648525233 16543,
21302.97944116842 98644.0 578362.0 295166.0 501447.0867863077 78881.052
21304.97944116842 99036.0 S581120.0 295164.0 462162.0516231064 313981.29
21306.97944116842 98856.0 S81082.0 295163.0 423485.8260093813 306179.27
-3.22 - : ETr T —- 21308.97944116842 98376.0 S579623.0 295163.0 590890.1652459718 219138.33
’ 21310.97944116842 98658.0 S82745.0 205162.0 231453, 18090954211 78833.934
Energy (eV) 21312.97944116842 98529.0 S83657.0 205165.0 7736.459410640830 370041.77
21314.97944116842 993590 S90271.0 2095163.0 200353.52842000344 585614

- Scan 2 [IN(10/1t)]

21316.97944116842 98634.0 587790.0 295163.0 134382.3337857318 966925.35
21318.97944116842 98530.0 589012.0 295167.0 S50331.65048431471 286502.16
21320.97944116842 99812.0 598588.0 295165.0 921217.0071133899 74742. 704
21322.97944116842 99012.0 595055.0 295163.0 79798.08596107403 104986.24
21324.97944116842 98921.0 595345.0 295163.0 56130.70S870807386 591192
2 Single Scan Controls 52 Queus 21326.97944116842 98392.0 592680.0 295164.0 196572.82467138962 142994

21328.97944116842 98328.0 S92656.0 295162.0 497457 . 28378654184 927598 |
o< 74.%

21330.97944116842 98478.0 593803.0 295165.0 736864.3099209191 260867.91

[« i I ]
S

£ fcp94556 Baton held =4 Running Scan Mo Script running Pos: ...0.0407 J| 149M of 19*3[«!1 |ﬁ



GDA

« Java, Eclipse RCP, CORBA GUI

Jython terminal
Script editor

« Control system independent

« Script-able (Jython)
« Diffraction (DiffCalc)
« SciSoft analysis pkg

CORBA

Object Server

« NeXus files Jython interpreter

o Authorization/Authentication Device drivers and controllers

o Integration with User Office

. Logging (log4j) I EPICS,sockets

Hardware
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Bliss

« Python, QT4 DAQ framework
* Developed at ESRF

Application

Hardware

Repository )
module

Bricks library D
. . XML
Abstraction layer

Control software N Hardware
(spec, taco, tango, etc.)
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Bliss

* GUI “Bricks”
* Application Builder
* Control Objects

e Commands

— Spec macros
* Channels

- Tango “Attributes”

* XML config per
beamline
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Sardana

e (another) Python DAQ framework

« Developed at ALBA
- Used at ALBA, ESRF, Petra lll ?

Motor
Sroups

2D iD oD Counters Motors

Pseudo Com. Pseudo

Counters Registers pODl Channels Motors

Counter Counter oD Motor
Cirl Cirl Cirl Cirl
Macro
Lil>

Tango DS § Tango DS

Counter ADC Motor
Card lectrom. | Controller

lectrom
Sample

Changer




Sardana

e Spec 'clone' (Spock)
 |Interface via ipython

e ascan, dscan macros

T

Tango Ul (Tau)

Macro Server

- TauPlot -,;,,_Tm
: : : Tango
« Basic plotting utils e
ORB
- Sean Bxecutor Ul
* NeXus files
D ENERGY y Snaguinme,



DAGS}TSI

DAQ Components

Configuration
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Scanning Engine

Configuration ,_,

Command Line

Channel
Access
Interface

O—

+Positioners: List
+Detectors:

List

Interface N Interface
DAQ Engine
Scan CommandReader
+ID: int
+5ScanType: Enum
+Range: Tuple

ScanManager

DatabDis

tributor

Logging
Interface

——C

)

Data Stream
Interface

FileWriter

Plotter




Scan Types/Algorithms

« Step scans (discrete)
« Simple
« Loose coupling (H/W, S/W)
« H/W is time-limiting factor (mechanics)

« Fly scans (continuous)

« More complex
« Requires hardware support (buffering)

- Speeds become too fast for net communication
« S/W configures and manages. Hands off!
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Fly Scanning: EPICS

Only applicable

when start/stop-
position are used.

The number of triggers
that could be issued
between start/stop.

Output On Position
Interface

Enable-Cmd:bo Enable-Sts:

bi

Pulse-Sense:bo Pulse-Width:ao

Interval:ao

TriggerPoints : wf| - - = = = = |- -

Start-Position:ao Stop-Position:ao

Total-Points:lo NumPoints:li|- - |-

Position Capture
Interface

BufferLocation:lo BufferSize:lo

Buffer:wf

PublishLimit:lo

Enable-Cmd:bo

The user may

want to generate
triggers at arbitrary
positions.

The number of
—==| triggers issued
since activation
(ie Enable-Cmd])

Permits control
over when DevSup
1~ = posts monitors on
1 Buffer of captured
positions.




Next Steps

 Collaborate. Collaborate. Collaborate.

* Personnel
* Salvage components/concepts
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Next Steps (2)

 “The Solution” must be a framework

 There is no one-size-fits-all

» Concepts are “similar enough” to abstract into
components

» Configuration-based, not compilation-based
« Python will almost certainly be a core technology

« Simple, flexible, powerful
» Toolkits: graphics, communication, math & visualization
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Thanks for your attention!
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