Developing a new instrument control
system for ISIS: lessons learned
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Sample Environment Control Interface (SECI)

[l sample Environment Control Interface {Yersion 1.0.10.17085)

File  Manager

WISH is SETUP Next Run 78 ° Beam Status ORC Pressure Eurotherms
TS2_current: 0 uA ORC_STATUS: Stopped G1_TK_PEN: 0.010 mbar Sample_Temp: 0.000 K

Time:  14:55 23 October 2008

User(s): John Smith et al.

Title:

Long title name; change by typing here!

VAT _valve: OPEN ORC_cycle: 0.000 G2_TK_PIR: 870.000 mbar cell_top: 0.000 K

DecoupledCH4: 302 K G3_TURBO_PEN: 0.010 mbar cell_bottom: 0.000 K

Nb_Time_Ch: 0 G4_TURBO_PIR: 0.073 mbar Orange_cryo: 0.000 K

Current Run Time: 1 12:30:25

Current Period: 1of5

Good/Raw Frames: 499985 [/ 499985

Monitor Counts: 5100045 Nb_Spectra: 0 G5_RP1_PIR: 810.000 mbar Low_T_Furnace: 0.000 C

Current/Total pA: 165.2 / 500.2 G7_GUIDE_TGT: 0.059 mbar

Shutter Status:  OPEN GB_GUIDE_BCKH: 0.049 mbar

Experiment Details

|

Add VI
Remove VI

Configure VIs
Edit Tabs

Configure Blocks
Display Blocks Status

Open Genie (Scripting)
DAE

Journal Viewer
System Messages
Beam Status
ISIS News
Report a Problem

Eurctherms I Beam-Logger I Choppers | Jaws | Jaws - Top ORC | Pressure |

P WISH DRC - Front Panel.vi

WISH Oscillating Radial Collimator

Wersion 1.0.0

Mode

Stopped
Swept Angle

1.125 |deg

Operating Frequency
0.4 |Hz

EEAM IN
- T

Currenk Cycle
1)

Cyeles per Maintenance Rotation

Current Position [ 353,156 |deg [ toooo
Estimated Time to Maintenance Rotation

Configuration: WISH Base + Orange Cryostat.conf




Reasons for replacing

Increasingly complex instruments

— Motion control

— Cameras, robots etc.

Difficult to extend or modify

— Close-coupled

— Multiple responsibilities

Limited opportunities for collaboration
— Dependent on LabVIEW

— Windows only

Mantid integration




The new system

EPICS-based

— Well established and defined framework
— Client/server model
— Used at Diamond and the SNS

Will replace the existing control system

— ~30 instruments
Initially targeted for LARMOR and CHIPIR

SECI++




EPICS — a one slide introduction

LabVIEW cee

Channel Access (CA)

Publishes Process Variables (PVs)
* IN:LARMOR:EUROTHERM:TEMP1
* IN:LARMOR:EUROTHERM:TEMP1:SP

10C

Device Device Device



The project

Large scale software project

Hired an external project manager from
Tessella

|(l

nitial “pilot project”

Project officially started in December 2012

Developing while maintaining old system!

2 contractors




Scrum - how it works

Sprint Planning Sprint Sprint Ends
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Useable Chunk
of Software

Sprint
Review/Demo

Sprint
Retrospective

Backlog

4 \Weeks




The white board (current version)




The approach

e Two instruments = two different methods
— CHIPIR = EPICS and SECI in parallel

* Relatively simple instrument
* Basic read-only GUI required
* Integrating LabVIEW

— LARMOR = full EPICS system




CHIPIR

SECI SYSTEM EPICS SYSTEM

(Win7 VM) (Win7 VM)

VI 10C

 |[vDCOM
— VIs requires no alteration
— Configuration files for the 10Cs are auto-generated
— Quick to do




LARMOR

e 40+ motors
e No LabVIEW
* New GUI




GUI mock-up

Not-Seci

Dashboard (Seci-like)

Side bar 15 like Seci's, but not
permanently visible

Used for configuration stuff?

"Blocks" as

in Seci

logging)

Hidden blocks can be shown or
hidden quickly

Right-click = context menu for
blocks (set limits, show/hide,

The interface must scale with
screen size & be touch screen
friendly

IEnde Bar "l I Synoptic Vlevd Synoptic View can be hidden

<|| x
=1 1 k=)

Sample Stack

< >
3|5

Can drill down via Synoptic View

Made up from configurable units

J SCAN i DAE\{ MCR NEWS { SCRIPTING YETC'\

> SCAN(<<AXISs>, -1, 1, 10)

Scan Plot




Control System Studio + BOY
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Version 1

Vaouum 1§

r a> B M- - . MR N e
I st o ity o
Addat
Shutter || oyerview (server) Slit 1 (server) Slit 2 (server) Slit 3 (server) Slit 4 (server)
R:":“ Besm Current 0,000 uA | HGepl  10.000 HGep2  0.000 HGep3  0.000 HGepd4  -0.017
..;“:f’ Runnumber: 00024167 VGapl  45.000 VGap2  0.000 VGap3  0.000 VGap4  0.000
= Status SETUP North 1 50,000 North 2 0,000 North 3 0.000 North 4 80.250
Sample Southl 5,000 South2  -0.000 South3  -0.000 South4  80.250
Phase oSNV Eastl 5000 East2  0.000 Eastd  0.000 East4  80.188
West1  -5.000 West2  -0.000 West3  -0.000 West4  80.205
. | . ﬁ | D All Motion !_:!1] Puum o | 155 Satus | MCE Siews | Besen Status Gragéta | Bug Reposing
] R - > > | LARMOR is SETUP
Larmor . ”m S | PEs— aJ llliie il - |
J : 2 J 'Run: 00024187
|
Neutrons | Time:  2014/03/19 11:45:24
|User(s):
pressure Al ‘
D nnecte
Title:

|40, 68, 65, 69, 32, 83, 73, 77, 85, 76, 65, 84, 73,79, 78

\

| Current run time: 0
;Momor counts: O

| | Shutter status: DEACT
| Goodiraw frames: 0 /0
i Currentitotal: 14,605,867, | 14,605,90

| Current period: 1 of 1
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T

5’_‘"‘) [ Update selected group

Shutter
DEACT
Run State

4 et szl

Grosy

[ Name Ovendew
Overview (server) Slit 1 (server) Slit 2 (server) Slit 3 (server) Slit 4 (server)

Besm Current 0.000uA HGsp1  150.000 HGsp2  0.000 HGsp3  0.000 HGesp4  -0.017

Run number 00024187 v Gap 1 45.000 v Gq, 2 0,000 v @p 3 0.000 v Gap 4 0.000
Status SETUP North 1 50.000 Neth2  0.000 North3  0.000 North4  80.250
Sample South1  5.000 South2  -0.000 South3  -0.000 South4 80,250
Phase re—— East 1 75.000 East 2 0.000 East 3 0.000 East 4 80.188
Wast 1 -75.000 West 2 -0.000 West 3 -0.000 West 4 80.205

ff All Motion P | 1SS Statun | MCR News | Beam Status Grepive | Bug Reperting

Sl 1

| JAW SET MOT.JAWS1 || ycent. 0,000 |0.000

0

VCENT: 27.500 27.500

l H GAP: 150.000 150.000

4121

V GAP: 45,000 |45.000

NORTH: 50,000 |50.000

.m

SOUTH: 5.000 | 5.000
EAST: 75.000 |75.000

WEST: 75,000 -75.000

is SETUP
Run: 00024187

Time:  2014/03/19 11:49:59
Useris):

Tite:
40, 68, 65, 60, 32, 83, 73, 77, 85, 76, 65, 84, 73, 79,78

Currentrun time: 0
Monitor counts: 0

Shutter status: DEACT
Good/raw frames: 0 /I 0
Currentitotai: 14605867, | 1469590

Current period: 1 of 1




Bl B G Wntow Hep

- | Run: 00024187

r ar B & ve= W OO 0N -
=] (P
m..lmmy,hm 1 Mg ape =0
_8“'" | Update selected group | Loadu. || Save [ZF Ovevien k.. Clear group|| LoadSave Defaults.. Delete a grou
Shutter | oyerview (server) Slit 1 (server) Slit 2 (server) Slit 3 (server) Slit 4 (server)
R“‘s" Beam Current 0,000 uA | HGap1  150.000 HGap2  0.000 HGap3  0.000 HGap4  -0.017
:21_.":’ Run number 00024187 VGepl  45.000 VGsp2  0.000 VGap3  0.000 VGap4  0.000
vonc Status  SETUP Notth1 50,000 Noth2  0.000 Noth3  0.000 Noth4  80.250
Sample South1  5.000 South2  -0.000 Seuth3 0,000 South4 80,250
Phase  [oREENEI) East1  75.000 East2  0.000 East3  0.000 East4  80.188
Westi  -75.000 West2  -0.000 West3  -0.000 West4  80.205
: 1 : ] Ve ] ; . T I ’ 2 | All Motion ‘1£ Run i I5T5 Sttt | MR News | Besm Status Giaghs | By Peperting
— s e A > | LARMOR is SETUP I
siit 1 CMiPsges. | BeaminePages.| | -

Name: motor Name: 847:faa59:MOT:MTR _ View I e g
|| HighLimit  400.00000 High Limit  42.273.30000
\CurrentPosn: 5000000 CurrentPosn:  -5,00000 User(s):
Target Posm:  50.00000 At Home TargetPosn: 500000 At Home Title:
~ril A =] A ] 40, 68, 65, 69, 32, 83, 73, 77, 85, 76, 65, 84, 73,79, 78
s | = E'z— e 5| 5 é"ﬁ!— A s b o
P S T S Meis Lokass 0
Name: 847:faaS9:MOT:MTR Name: 847:faa59:MOT:MTR Shutter status: DEACT
High Limit  §2,273,30000 High Limit  42,273.30000 Good/raw frames: 0 /1 0
CurrentPosm:  75.00000 - Current Posn: 7800000 Currentitotal: 14,695,867, | 14,695,90
Low Umiz  42.273.20000 Low Limit:  42,273,30000 Current period: 1 of 1
Target Posm: 7500000 Target Posa: 7500000
Twesk | Home Tweek | Home
e 1) ] T | ) e
ey bae | Mo [ o Wewuiee | T Mewdann |
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Version 2

Proferences Hep Conligastion 10C  Corecle  Sescch

i £
LARMOR is RUNN'NG N #adshck | @ Revows Eod | IR Groop |RM Add o I Remone Gk | @ Show heden bhods |
JAW GAPS BENCH Sample Detector Optics
Rm: owozm Ma: opm AlHGag 00 Berch_Ro 0100 | Transition 515100 mm | DstsctoPack3 On | Pol_Asc 010000 mm
AtVGap 00000 | MondtnCut P 010927 dag | Detectoackd On | An_Tring 130012 mm
Nite | Bland 13 DF Grating Separation= 8 TRANS After further akgnment SIHGag N0 | MeTres 01480 | SampkX 000000 mm | OstectarPack! On | BlockhouseV 0310
Lsars Larmor Teamn SNVGa 21000 | BanchStatus LOWERED | FinaHexght 0050 mm | DetectoFack? Q| Poi_Trans 0. 00005 mm
SiVGap 16000 | BenchLat LOWER | Coarsetsight 118 00000 An_Ae 650000 mm
Good | Raw Frames 964 /964 TimeMow 1252 PMWed, Aug 20 | | $1HGe 160 | BSZ 0.00025
% et = BSY 20600175
Curtent! Tt pA - 1066 (1025 RunTime tmn3ls
Monitee Counts 132273 Panod 111
| prmspt N |
1 Alarm | _ I | ‘ | All Motion
— . J e A, E [ R
S Raw
@ o ‘ Neutrons
RIS
® Lo | o
°9 prEsRrE A2, pressrs L
oo o810
{:} Motors i Vaom 3 Vacuum 2
53 Smootic ‘ !}
> gare —_— ——————— L ———————— - L —————— - ———— -
L . Monikr 2 i besm Sep
| corm | ram- l l g Raw=a
1 om |
Polywall 0,000 |
ese -
we |
1 20,000 |
z 10000
{_mr_

L LI.LU.J
S S,
R00, 00000




Current status

irEan [=E
Pefoences Help Cosfosston 10C Conscle Seaieh
) Add Bock 8 R Hlock [ Edit Gro Add n G @ Show hidden blocks
LARMOR  is  SETUP PR B WA Gy B e |
: ik JAW GAPS »* BENCH #* Sample #* Detector »* Optics ”
Run: 00002217 Shutter: CLOSED AtHGa0 0000 | Barch Rat 0000 | Translation 000000 mm  DetectoePackd  Intisdsing | Pol_Avc 000000 men
CEEAOR ALSTIE AtVGap 0.000 | MomdinOut Phi 0.00000 mm  DetectorPacks intinising | An_Trans 000000 mm
Title.  (DAE SIMULATION MODE) Solvent C TRANS SMGap 0000  MdTmans 0 00000 mm | SamplaX 000000 mm  DetecterPack? Intiaising | BlockhoussV 140 000
Users: Larmor Team S2VGap 0000  BenchStaus LOWERED | Fabsght 0.00000 mm  DetectorPack2 Initislising | Pol_Trans 0.00000 mm
SIVGap 0000 | Benchlift LOWER | Coarseeicht 0.00000 mm An_Arc 0 00000 mm
Good !/ Raw Frames. O /10 Time Now: 2:55 PM Thu, Sep 11 S1HGap 0000 | BSZ 0 00000 mm
BSY 0 00000
Current / Total yA° 0.000 /0000 | Run Time: 6min3's a
Monitor Counts 0 Penod 11
Fie U lNe!D Goter Yacuwm 1 w| Correst Location  Larmor Miczors are stationary  tnp I
£ 1CcLog _ S
Prassure A2 Prossure 81
0.002 140.000
Motors
£ Beam Status I l ' I
g i | 8 1 | & | ¥
@ oac Chopper  Monitor 1 Sht 1 Monitor2 ~ SHt2 SH3  Monitor 3 Sample Position Si4  Momtor4 DAE CAEN Moving Beamstop
Frequency  Coumts HGap Counts HGap Counts PhilTheta HGap Counts Powet Counts
Q 0 counts 0.000 0 counts VGOQ:M VGoom 0 counts 0.00000 mwn 0.00¢ 0 counts Mot A On 0 counts
- 0,000 P Psi VGap Etror [4
%3 Synoptic w: Ve 0.000 0.000 0.00000 men 0.000 Eror 0.00000 men
™o Lo n?'u’::oo e -
E 0.000 Y
# Synoptic Editor ~— 0.00000

000000 mm




Mantid

B @ me oRQueL A2/ BE

o Fie ry # o= @

Mmbw-ml-zo - Margpndation and Anslpss Tookst S Fwtrument Dats
Please che Mantid i your publcations waing: hit:/fdx. dovorg/ 10, 5286Saftwar e Mantid3. 2

~= A ArNAICED TATECRCTive PyThOe,

Introduction and overview of Irythoe's feotures,
S.n(lnv «» Quick reference,
heip ~» Pythen's own Relp dystes,
object?  -» Details about ‘cbfect’, sse ‘object??’ for extra detalls,
Xpuiref <> A Brief refsrence about the graghicsl user isterface,

I (2] from gesle python. gesle impect *
h2 isstroment specified - to set the instrument wse the ‘set_instrement’ Command

0 (2] sat_lnatresent|*In:Lawwor)
T3 13 Labvon!

0 (3]0 impert Sisple Scan as

In [4]: ss:scan_axis_mantld|*trarsiatios”,-185.3,-123.2,13,50, " transiotion Scan of Samoles A8ck™,usemsel)

b




What went well

External project manager
— Different perspective

— Greater expertise

— Developers developing

Scrum

Pilot project
vDCOM
ncorporating code from outside (mostly)
Support from other institutes

Being able to test on a real instrument




What did not go well

Not enough customer involvement, especially at the
beginning
Sprint demos

Not everyone comfortable with Scrum
— Lack of a detailed long term plan can be unsettling
— Hard to plan your objectives for the year

Eclipse RCP

— A steep learning curve

Too many tickets in a sprint — FIXED!
— Dodging tickets

Three week sprints — FIXED!

Tickets not being reviewed — FIXED?




Thank you




