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What is ACOP.NET?

» ACOP = Advanced Component Oriented Programming

= Rapid Application Development (RAD) tool for rich clients in .NET
= Aset of smart User Controls for Microsoft Visual Studio

= Can be used for simple panel-style applications (no coding)

= Supports high level languages (C#, VB.NET, C++/CLI, F#)

= Project templates for C# , VB.NET and C++/CLI

= Control system independent
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Why the .NET Framework

» Offers several programming languages (C#, VB.NET, C++/CLI, F#)
= Runs on Windows and Linux / Mac OS (with Mono framework)

= Popular in industry for business applications

= Also popular for web page server-side programming

= Scientific computing libraries (open source and commercial)
(e.g. Math.NET Numerics, ML.NET, Accord.NET, ...)

= Visual Studio offers an excellent GUI builder!
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ACOP.NET palette of controls
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ACOP.NET

Two additional categories of
properties

Two additional categories of events

Set the control display
characteristics

Set the control system input data
Set the control system addresses

Events to get data updates
information and user input
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Properties

B Acop.Display

ButtonBackColor || Control
ButtonFlatStyle EDTETG
IsToggleButton False

LabellnSyncForeColc DarkBlue
LabelOutOfSyncFore DETGE
PrimaryButtonText
PrimarySetValue
SecondaryButtonTex
SecondarySetValue
ShowErrorMessages
Target

ToolTipText
Acop.Transport
AddressEditor
ApplyAcoplinkUpda False
ApplyEventOrder exclusive
AutolinkAttach True
AutoLinkCapacity 0
AutolinkUpdate False
DefaultMonitorinten. 1000

LinkAddress /TEST/SineServer/S

LinkContext TEST
LinkDevice SineGen0
LinkFlags NONE
LinkInputValue

LinkList

LinkProperty Amplitude
LinkProtocol TINE
LinkServer SineServer
LinkSubSystem ALL

Acop.Addresskditor

Events
B Acop.Display

acopAnnotationCli

AcopAutoScaled
acopClicked
acopDoubleClick
acopMsDragged
acopMsEnter
acopMskExit
acopMsMove
acopMsPressed
acopZoom

B Acop.Transport
acopLinkError
acoplinkUpdate
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ACOP.NET

Browse through the control system
at design time! (if supported)

If browsing is not supported, an input
field can be used to add a control
system address

The default protocol and the
browsing ability is set in the
ACOP.NET config file
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Protocol Context
TIMNE -  MVS

Server Device

MassSpectrom  »  MS509

Additional Flags
MNONE

Capacity Interval
0 1000

-

Subsystem
v ALL

Property
+ OffsetMass

Input Value

=

- 1 mca [l

Ermor Value

Auto-Attach
Auto-Update

Protocel
cA

Address
test_calc
Additional Flags
NONE

Capacity Interval
0 1000

-

Input Value

K

Emar Value

Auto-Attach
Auto-Update

[] Grouped Links
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ACOP.NET

{ Acop.dll ]
(1]

AcopTransport.dll

%{ T\
[

TineAcopPlugin.dll } StarsAcopPlugin.dli J [ CaAcopPlugin.dli

L L] L

tine.dll } Starslinterface.dll’ J [ Epics.dll?

1 T. Kosuge, KEK
2 G. Cox, STFC Daresbury Laboratory
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Creating an ACOP.NET application

File Edit View Project Debug Team Tools Test Analyze Window Help Sign in
B b Attach.. ~ M _

Toolbox TS Solution Explorer * 1 x
p- »
4 General
There are no usable
controls in this group.
Drag an item onto this

text to add it to the
toolbox.

Output

Show output from:

Server Explorer Error List Find Results 1 Class View
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ACOP.NET vs. rich clients and panel builders

Rich ACOP.NET Panel Builder
Clients

Yes No No
Yes Yes! No
Yes Yes Partly
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Difference to pure panel builders

Use the ACOP control event to easily access the data from the control system

[¥] Show Mass Trends

Current MSP spectrum (MS09)
1e-6 Mass (zmu) P {mbar)
107 " SRS, FDURIRN | DONP——" 200 3434613
18.00 6.639E-13
LT T T T T T T T P LI L L e !
Mass3 | 20.00 1.047E12
L S 40.00 2543€-13
é 1e-10 ; ; ; ; i i e : e |6.94E-13
te-11 ; i ; : - i T -
te-12{ kg ¥ = T T i _ T
Te-139-1% i - ) Tt o :
1e-14 :
a2 10 20 30 40 50 60 70 80 90 100
mass (amu)

private void aScanChart_acopLinkUpdate(object sender, Acop.Link Ink)

{
double[] massValues = Ink.GetOutputXAxis();

double[] pressureValues = Ink.GetOutputYAxis();
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ACOP.NET application examples

PETRA Beam Loss Monitor Display

" PETRA Beam Loss Monitor Di

PETRA Beam Loss Rales [7] show marker
187
166
g 1es I B
2
: 1.1
o led I I
o1 I Ll
162 L] . I
PUOTI PU03O_I PUOTI PUI0C CoISWLO15_0 ScrSWR020_U ColNOR04_O
status and settings for selected monitor
Loss Rates Trend .
169 cur. loss rate 2327 puotl reset
1e8 B status bits -
- 100 timing intcgral 10 Eror
Teb 80 = pre-scalar 0 Disabled
2 185 & D
£ ted 60 3 — COINC Channel Eror
§ 1ed 40 H enabled true are
to2 2 PUOTIa gap (mm)
" 20 35 11475 220
timing integral ..
D: —oc] e
& 37 B 5 2 3 =2 1
Hours Mon Sep 17 08:22:10.106 2018 e s 19.9845 mm
M;| Firt | ReadOnly | MCSWIBUERO1S | Acopnet3110 17-Sep-2018 08:22:10
* " PETRA Beam Lass Manitor Display =x
PETRA Beam Loss Rates ¥ show marker
le7 Pk o
le6 — T
o les
v
H _
T lea -
E
LI . I | |- | I | | I
| | | I ITII IIIII IIII
" | ‘ ‘

PUOLI PU030 | PUO7I PUL00 ColSWLO15_0 ScrSWR020_U ColNOR04_O Runs W|th Mono on

~status and settings for selected monitor . .
Loss Rates Trend _Idsar LT L G |calswro1s u -] reset I Lln ux (X1 1 forwa I"dlng)
rate
timin, 10 status bits :
integra

Sedac Error

E pre-scalar 0 Disabled
& H Data Suspect
- 3 mode COINC Channel Error
& E Software Error
£ H enabled true
—ic A ColSWR015 U Position (mm)
10 20
1j—Pu100 timing integral | -50403020100 1020304050
o1 L—ColsWR015_U T e T ——
.8 -7 -6 -5 -4 -3 -2 -1 ) f— e — R
Hours Tue Sep 18 10:16:37.118 2018
‘ Prin ‘ Rea ‘ meslxtermol ‘ Acop.net 3.1.11 ‘ 18-Sep-2018 10:16:37 C#
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ACOP.NET application examples

Motor control (Pulslaengenabgleich)

Motor 1
Steuerung Status
Position [mm]: Motor fachrt
[ I 3.000 Bereit fuer neue Verfahrbewegung
EIEE m mm Positiven Endschalter erreicht
m _] Megativen Endschalter erreicht
] Mutostart
Motor 2
Steuerung Status
3 - Motor faehrt
Position Imm}. e Bereit fuer neue Verfahrbewegung
EIEE m mm Positiven Endschalter erreicht
m _] Megativen Endschalter erreicht
[T Autostart
Motor 3
Steuerung Status
Paosition [mm]: Motor faehrt
I 1 e Bereit fuer neue Verfahrbewegung
EIEE m mm Positiven Endschalter erreicht
m _] Megativen Endschalter erreicht

[] Autostart

motor position (MOTOR1)

& -7 -6 5

4 3 2 1 0
Mon Sep 17 08:08:06.129 201§

motor position (MOTOR2)

& 7 B 5 4 3 2 A

Mon Sep 17 08:0%.06.134 2014

motor position (MOTOR3)

& 5 4 3 2 A
Won Sep 17 08:09:06.134 2018

M;‘ Prt | MCSWIBUERO18 | Acop.net 22.27 | Motor Expet

17-5ep-2018 08:08:06
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MOTOR1

ON / OFF

Soll/Ist-Wert
POS | FPOS | Limits

MOTOR1 -

IST: 37745

Wegmessung: 0

sou: Gl rIe] §

Auf D setzen

s | Korfiguration || Hegister

Statu

sa ] EFFE
o
mf
B
B
_
i
-
o
e
o
sa ] GEER
o
B
s

I
[

I
[

"]
-,

"]
-,

Feature-Register

il
|

Vollschritte pro Umdrehung

Enceder Incremente

Spulenstrom A

Spulenstrom B

Anzahl der Latch-Werte

kleinste Geschwindigkeit * Cv = Vollschritte/Sekunde

groesste Geschwindigkeit *Cv = Vollschritte/Sekunde

groesste Beschleunigung * Ca = Vollschritte/Sekunde™2

Beschleunigungs-Schwelle in VollstepsiSekunde

Spulenstrom bei Beschleunigung > Besch.-Schwelle

Spulenstrom bei Beschleunigung <= Besch.-Schwelle

Spulenstrom (automatisch) bei 0 Geschwindigleit

Spulenstrom (manuell) bei 0 Geschwindigleit

Microsteps pro Vollstep = 2" Setzwert

o

|_| Prirt | MCSWTBUERO18 | Acop.net 2.2.27

17-5ep-2018 08:10:27

C#
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ACOP.NET application examples

Bunch Currents PETRA3

Glelea] ] A

300

bunch current per bunch ETEEE

250 - -H b A A A A e

200 - -H b A A A A e

150 4--H 4 A A A

100 4--H 4 A A A

a

Bunch-1 Bunch-101 Bunch-301 Bunch-501 Bunch-701 Bunch-801

bunch current trend (Bunch-13) Sum (mA) 22.0312
Max (uA) 286.979
200 F---mmm Num Buncl 20

bunch prafile for selecied bunch (Bunch-13)

& 7 B 5 -4 -3 -2 - 0 State Wartung
Hours Thu Oet 11 15:41:30.918 2014
ns show reference [ show reference

Last Topup/Transfer - | time : 01-Jan-70 01:00:00 | |  efiiciency :0.000% || duration:0.000sec || numbertransfers:0 |

Pt | Fead Oy | MCSWIDUVALO2 | Acopunet313 | Navigate - 11-Oct-2018 15:41:31
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ACOP.NET application examples

Mass Spectrometer

Declared Mode: Scan 11500 -
Settings for: MS09 Expert Settings
N Currant MSP spectrum (MS09)
P mbar) )
o JaE Declared Mode: Scan
. 6633E-13 not changeable not changeable
o
1.047E-12 _
Te- 2543E-13 v |
B 6S4E13
g e cycleBeginChan 0
cycleEndChan 0
cycleType CYCLE CYCLE
cycleSequence Single Single Single
scanMode Scan: Fittered Scan: Fittered Scan: Fittered
o Mass Trends scan Speed 0.1 s/amu 0.1 s/amu 0.1 s/amu
te-7 scanFirstMass
1
- scanWidth
Te-t
. scanResolution
Te-tt detectorType
o124 HEAT 5 Tpoaran: " % rf; o0l y
il - L [ i :
o i Rl el AL SApi A ] i e disableChannel
1010 0 A e
-30 25 ES) -5 o ,
Minutes Tue Sep 18 06:45:26.670 201:
cycleMumCycles continuous continuous continuous
: offsetMass 50.5 50.5 50.5
Mass Scan | Leak Test Filament / SEM Status . = o7
Filament: Off Heartbeat: OK! emp: (° E
Mode Scan Mass (amu) 224 E] - Meas. settings: OK!
[on ] Calib. settings: | SEBEN )
Last time received data: 9/18/2018 6:45:26 AM Fixed. settings: OK! Set value: 0.1 s/amu
Lo oo =
Speed: 0.1 s/amu —
(oo Jfor] o | Prirtt | Expert MCSW7BUEROLE | Acop.net3.1.11 18-5ep-2018 06:53:24
| MCSWIBUEROLS | Acopnet31dl|  Setings | 18-Sep-2018 06:45:30

| R

C#
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ACOP.NET application examples

£ Status of the Pandoras at DESY

Printing  Locations  Data Mode  Display Optio ons Debugging About..

18-Sep-2018 14:45:12

XHEXP1UGD1

X83 UG02 /01 XS1UGD3 /02 XSEUGD7  XSINUGO7
“:
o

X34 UG02 K52 UGz

_—1
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Summary

= ACOP.NET covers the entire spectrum from simple designer panels to complex
applications!

= You have a choice of programming languages!
= _NET has a very large community!

= Can be easily integrated into other control systems!

= ACOP.NET is NOT just another GUI builder!
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Thank you

acop.desy.de
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