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® Providing standard IT services to support science
(not the administration)
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led 3
® Storage té
= Ma” / Web [
® Databases
. Compute-Cluster
® Telecom system

All with the background that this must be available for
>25 years. -> http://w3.rz-berlin.mpg.de/hjt/



http://w3.rz-berlin.mpg.de/hjf/
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We also provide services that comply with privacy policies and save money ( selfthosted services,
federation, no or limited license fees)

= Powerfolder ( encoded!, as a substitute for dropbox &Co. )

® OnlyOffice ( as a substitute for Office(365), google Hangout, ... )

® RocketChat ( as a substitute for whatsApps, ...)

® mySQL, Postgres, Mongo, Elasticsearch ( as a substitute for Oracle, Microsoft-SQL, ... )

® Sandstorm Apps ( EtherCalc, EtherPad, EtherDraw, ...)
(https://sandstorm.io/apps/index)

® Mailman ( as a substitute for local mail-lists )
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® |ndico Conferencesystem
-> https://indico.thi-berlin.mpg.de ( hosted by FHI )



https://indico.fhi-berlin.mpg.de
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Data Acquisition in Science. A General Approach

Heinz Junkes

@Always follow the SCADA approach Do not ignore machine protection and safety Never run control on single user desktop systems

Process control requires:

Machine Protection and Safety A system with a minimal attack surface, so that biweekly or monthly patches are not required.

Fault condition sensors check everything from water, temperature

Supervisory control and data acquisition (SCADA)
and vacuum to e.g beam missteering.

Uses computers, networked data communications and GUISs for process supervisory management. A consistent programming interface that will not change every four to five years, requiring a complete

rewrite of their software.

Peripheral devices such as fast controllers (VMEbus, RTEMS), PLCs, and FPGA based controllers Different implementation levels from software to hardware.

are used to interface to the experiment, process plant or machinery. An environment that can be quickly and safely "locked down" to reduce the risk from hacking.

» Based on this infrastructure we had
setup a complete framework for
data acquisition using the epics
framework

Implements fail save operation.
A system with limited network access, only through specific ports to reduce the risk of network based attacks

The operator interfaces which enable monitoring and the issuing of process commands, such as

controller set point changes, are handled through the SCADA supervisory system wich can also be distributed. Use Interlocks: Permit certain operations only if all underlying.

conditions are met .
( RF_Permit = Vac_OK && Cooling OK && ...)

Support for priority-based multi-tasking, preferably a real-time operating system (RTOS) that supports

All the real-time control logic or controller calculations are performed by the networked controllers hard real-time requirements.
which connect to the field sensors and actuators.
A robust ecosystem of utilities and tools to make development, installation, debugging, and maintenance

For safety (personal protection) use self controlled-devices only.
as easy as it is on consumer systems.

FHI-DAS (Fritz-Haber-Institut Data Acquisition System)
components / services

FHI-DAS Server FHI-DAS Server
Git/Mercurial Elog

FHI-DAS Server
save/restore

FHI-DAS Server

FHI-DAS Server FHI-DAS Server FHI-DAS Server
alarmHandler

archiver scanServer logServer

FHI-DAS Server
Development

Rest of
the ‘
world ‘ v
N

User / Operateur

Slow
Controller

Signal
Interface

FHI-DAS Server
channel access
gateway

@

Slow
Controller

Beam Dumps

Electron Gun/

FHI-DAS Server
bacnet (FM)
gateway

Large scale Experiment e.g. FEL

Fast Fast
Controller Controller

Signal Signal
Interface Interface

| —
Diagnq
9 al
Lin
— L

Sensors / Actuators

R

STI Optronics
Mid-IR Undulator

~ Chicanc—yp

Linac 2

Linac |

FHI-DAS Server
channel access
gateway

Signal
Interface

FHI-DAS Server
channelfinder

@

Slow
Controller

Sensors / Actuators

load lock chamber

FHI-DAS Server
Compute

Standard Experiment

Fast
Controller

Signal Signal

Interface Interface )
ion getter pump
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® EPICS -> https://epics-controls.org ( hosted by FHI )



https://epics-controls.org

-RITZ-HA

S

R-INSTITUT

MAX-PLANCK-GESELLSCHAFT

® actual state ( 19109 PVs for the FEL,

about 2000 PVs ftor the other experiments )

http://fel02.rz-berlin.mpg.de/channelfinder/

channelfinder.php

PVs on ioclOCPYRO :



http://fel02.rz-berlin.mpg.de/channelfinder/channelfinder.php
http://fel02.rz-berlin.mpg.de/channelfinder/channelfinder.php
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EPICS record reference
nttps://wiki-ext.aps.anl.gov/epics

epics@felgate:~$ cainfo AGRAJAG:pyroArray
AGRAJAG:pyroArray

State: connected

Host: agrajag:5064

Access: read, write

Native data type: DBF_DOUBLE

Request type: DBR_DOUBLE

Element count: 130

epics@felgate:~$ caget -a AGRA JAG:pyroArray

epics> dbpr AGRA JAG:pyroArray,4

ACKS: NO_ALARM  ACKT: YES APST: Always ASG:

ASP: (nil) BKPT: 00 BPTR: O0x805a8c8 BUSY: 0

DESC: DISA: O DISP: O DISS: NO_ALARM

DISV: 42 DPVT: 0x805ace0  DSET: 0x80502b8 DTYP: diasPyro
EGU: V EVNT: O FLNK:DB_LINK AGRA JAG:shotNr

FTVL: DOUBLE HASH: O HOPR: 2.5 INP:CONSTANT 20000
LCNT: O LOPR: 0 _SET: O0x805af90

MLIS: 88 9b 0d 08 b0 9b 0d 08 0a 00 00 00 MLOK: b0 a8 05 08
MPST: Always NAME: AGRAJAG:pyroArray NELM: 130

NORD: 130 NSEV: NO_ALARM  NSTA: NO_ALARM PACT: O

PHAS: 0 PINI: NO PPN: (nil) PPNR: (nil)

PREC: 4 PRIO: LOW PROC: O PUTF: O

RARM: 0 RDES: 0x809d868  RPRO: 0 RSET: Oxb7t7db60
SCAN: I/0 Intr SDIS:CONSTANT SEVR: NO_ALARM SIML:CONSTANT
SIMM: NO SIMS: NO_ALARM SIOL:CONSTANT  SPVT: 0x805b7b8
STAT: NO_ALARM  TIME: 2018-04-17 16:22:11.476845000 TPRO: 0

TSE: -2 TSEL:CONSTANT 42 UDF: 0 VAL: (nil)

AGRAJAG:pyroArray 2018-04-17 16:16:55.073681 130 0.0162506 0.0115204 0.010/574 ...
0.0157928 0.0163269 0.0113678 0.016861 0.0156403 0.0161/743 0.0211334 0.014/7247 0.012207 0 681
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® Other services
save/restore
scan server ( http://fel01.rz-berlin.mpg.de:4810/scans.html )

o000 [ Scan Server REST Interface X +

& C  @® Not Secure | fel01.rz-berlin.mpg.de

Scans

Name Created State Percentage Runtime Finish Command Error
2018-09-24 16:48:59 Finished pelete 100.0% 330.4 seconds 2018-09-24 16:54:30 - end -
2018-09-22 07:44:41 Finished pelete 100.0% 321.6 seconds 2018-09-22 07:50:03 - end -
2018-09-20 23:02:14 Finished pelete 100.0% 322.1 seconds 2018-09-20 23:07:36 - end -
2018-09-19 23:28:47 Finished pelete 100.0% 322.4 seconds 2018-09-19 23:34:09 - end -
2018-09-18 22:34:02 Finished pelete 100.0% 323.4 seconds 2018-09-18 22:39:25 - end -
2018-09-15 05:11:58 Finished pelete 100.0% 322.6 seconds 2018-09-15 05:17:21 - end -
2018-09-13 14:22:35 Finished pelete 100.0% 322.1 seconds 2018-09-13 14:27:57 - end -
2018-09-12 14:29:38 Finished pelete 100.0% 321.4 seconds 2018-09-12 14:34:59 - end -
2018-09-11 23:18:37 Finished pelete 100.0% 320.9 seconds 2018-09-11 23:23:58 - end -
2018-09-10 16:46:39 Finished pelete 100.0% 321.7 seconds 2018-09-10 16:52:01 - end -
2018-09-07 14:31:27 Finished pelete 100.0% 322.4 seconds 2018-09-07 14:36:50 - end -
2018-09-06 14:25:13 Finished pelete 100.0% 322.4 seconds 2018-09-06 14:30:35 - end -
2018-09-05 16:31:53 Finished pelete 100.0% 321.8 seconds 2018-09-05 16:37:15 - end -
2018-09-04 20:24:53 Finished pelete 100.0% 323.3 seconds 2018-09-04 20:30:17 - end -
2018-08-31 14:38:49 Finished pelete 100.0% 322.1 seconds 2018-08-31 14:44:11 - end -
2018-08-30 22:16:09 Finished pelete 100.0% 322.5 seconds 2018-08-30 22:21:31 - end -



http://fel01.rz-berlin.mpg.de:4810/scans.html
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® |gnored by the FEL operators
log server : http://fel02.rz-berlin.mpg.de:3000/#/

E syslogng-web for localhost X -+

C ® Not Secure | fel02.rz-berlin.mpg.de:3000/#/

a | a r m < h a n d I e r? syslogng-web 0.0.6  ViewonGitHub  Reportan issue

localhost logs

Date Host Process Priority Log message

Sep 26 ioc168 |I0CINFRA notice  20:40:33.002 drvModbusAsyn::doModbuslO port C1rdb error calling writeRead, error=10.0.0.20(
20:40:33 temporarily unavailable, nwrite=6/6, nread=0

Sep 26 ioc165 IOCFRANKENSTEIN2 notice  20:40:32.024677 SPELLMO02 FHIFEL:GUN:HV_2:M_PSFault: pasynCommon->connect() failed: C
20:40:32 10.0.0.109:50000: No route to host

Sep 26 ioc165 |OCFRANKENSTEIN2 notice  20:40:32.025207 SPELLMO02 FHIFEL:GUN:HV_2:M_PSFault: Protocol aborted
20:40:32

Sep 26 ioc167 10CUSR notice  20:40:32.920 Can't connect to 10.0.0.97:2500: No route to host BONNAMP -1 autoConnect coul
20:40:32



http://fel02.rz-berlin.mpg.de:3000/#/
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® archiverAppliance
http://aa0.thi-berlin.mpg.de:1/7665/mgmt/ui/index.html

FHI Archiver Appliance (aal) V%) prac FHI

'.] EPICS Archive Viewer: <save>

This is the EPICS archiver appliance management console for FHI includig the FEL facility. Please contact Heinz Junkes at 4270 if you have any

To check the status of or to archive some PV's, please type in some PV names here. Q *Mirror= ADD FUNCTION C-PLOT CONFIG

*Temp*

Del Plot Name DBRType Units Processing Scale Time (local) Value
M FHIFEL:BacNet:Mirrorl:Templ DBR_SCALAR_DOUBLE gradC linear 2018-03-30 15:11:22 23.600000381469727
M FHIFEL:BacNet:Mirror2:Temp2 DBR_SCALAR_DOUBLE ' gradC linear 2018-03-30 15:11:22 1638.3499755859375

B FHIFEL:BacNet:Mirror1:Temp2 DBR_SCALAR_DOUBLE gradC linear 2018-03-30 15:11:22 25.399999618530273

: M g Being
FHIFEL:BacNet:Mirror1:Temp1 e _ +02:00
. AR . Being Apr/17/2018 19:42:17
FHIFEL:BacNet:Mirror1:Temp2 archappli true 10.0
P archived --- +02:00 WINDOW SIZE:  jyeqr . END: 2018-04-17
. N . Being Apr/17/2018 13:15:01
. . . Being Apr/17/2018 01:59:50 ]
FHIFEL:BacNet:Mirror2:Temp2 archived archappl1 true true +02:00 Tseries
. R Being Apr/17/2018 18:35:48 Wsorm 24 | 3200
. ] ] C | t 22 S0O00
FHIFEL:BacNet:RLT:TempBunker_2 archappl1 true true 120.0 Apr/j 7/2018 19:29:48 i R0
archived +02:00 >0 4 <
H-gram “1.
. =y Being Apr/17/2018 19:29:48 o | SN
i archived S __m +02:00 Data * | 2400
. Bl T Being Apr/17/2018 19:41:48 ’ 1 2200
FHIFEL:BacNet:RLT:TempBunker_4 archived archappli true true 120.0 +02:00 4 2200
2000
4 ; Being Apr/17/2018 19:42:31 |
. . Being Apr/17/2018 19:35:41 ) 1 1600
FHIFEL:TV301SF2:PumpTemperature archived archappli true true _ +02:00
X . Being Apr/17/2018 19:37:21

EPICS Archiver Appliance Version 0.0.1_SNAPSHOT_10-Jai

https://slacmshankar.github.io/epicsarchiver_docs/

! Apr/17/2018 19:27:45 B FHIFEL:BacNet:Mirror2:Templ DBR_SCALAR_DOUBLE ' gradC linear 2018-03-30 15:11:22 23.899999618530273



http://aa0.fhi-berlin.mpg.de:17665/mgmt/ui/index.html
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import numpy as np

from chaco.shell import x
import urllib2

import json

req = urllib2.urlopen("http://archiver.slac.stanford.edu/retrieval/data/getData.json?pv=test%3Apv%3A123&donotchunk")
data = json.load(req)

secs = [x['secs'] for x in datal@]['data’']l]

vals = [x['val'l for x in data[@]['data’']l]

plot(secs, vals, "r-")

xscale('time')

show()

archiver retrieval

Retrieving data using other tools

The EPICS Archiver Appliance supports data retrieval in multiple formats/MIME types. These are some of the few formats supported today; more can easily be added as
needed.
1. JSON - A generic JSON format that can be easily loaded into most browsers using Javascript.
2. CSV - Can be used for importing into Excel and other spreadsheets.
. MAT - This is the file format used for interoperating with Matlab.
. RAW - This is a binary format used by the Archive Viewer and is based on the PB/HTTP protocol.
. TXT - A simple text format that is often helpful for debugging.
. SVG - AXML format that can also be used as a SVG element in tools that support this format.

In general, getting data into a tool necessitates construction of a data retrieval URL as the first step. A data retrieval URL looks something like so



EPICS
EWAE

A electronic balance for beehives
(a more private project)




Heinz Junkes

WHY AN ELECTRONIC BALANGE (SCALE)

A hive scale is an important tool which gives assessment if food
consumption has been high and whether there is a need for feeding

It is important to know how long the winter storage is, in addition it
gives a very good indication of periods without any nectar flow




HOW IS IT IMPLEMENTED

The central modu

a Arc

uino WeMos D1 (incluc

weig

Heinz Junkes

e is placed between to wooden plates under the hive and consists of

ing WiFi), a temperature sensor, a singe point load cell for

nting purposes (BOSCF

E H30A), a load cell amplifier (HX711), and a pb accu (4V




WHY ARDUINO

With the deep sleep function of the Arduino platform one can maximize
the battery life. In deep sleep it consumes just 40 pA.

WeMos D1 is a ESP8266 WiFi based board

It’s super easy to program

bbbGreenUdpSender §

void loop() E

double Weight;
double Temp;
char buffer[64];
scale.power_up();
Weight = scale.get_units(20);
scale.power_down();
Weight -= bbbOffset;
Temp = readTemp(tAddr, ds);
* Gruen (4/11), gelb (4/1Z2), blau (4/13), bratl
sprintf(buffer,"%f,%f\n", Weight, Temp);
int res;
UDP.beginPacket(bienenwaagenlp, bienenwaagenPort);
UDP.write(buffer);
UDP.endPacket();
yieldQ);
delay (1000);
ESP.deepSleep(sleepSeconds * 1000000, WAKE_RF_DEFAULT );

WEMOS D1 & mini, 80 MHz, 115200, 4M (3M SPIFFS), Disabled, None on /dev/cu.wchusbserial1410

Heinz Junkes Page 3 /6



WHY EPICS

Arduino sends UDP messages to an I0OC running on a VServer
|OC receives data and “put” them into PV’s

epics@bienenwaagen:~/bb/BBB/bbbApp/Db$ cat bbb.db epicsFloatés *dbuf;

record(waveform,"$(P)"){ hile(1) {
field(DTYP,"UDP Intr") e
field(DESC,"$(D)") if(1buf) {

f?eld(SCAN,"I/O Intr") /* allocate and initialize a new buffer for later (local) use */
field(INP,"$(PORT)") buf = callocMustSucceed(1, nbytes, "buffer");

field(FTVL, "DOUBLE") dbuf = (epicsFloaté4x)buf;

field(NELM, "4") }

H
// try to receive some data, this is a blocking call
record(subArra ng(pP)[O]" if ((recv_len = recvfrom(s, recelvgBuf, RECV_BUFLEN, 0,
fielé(INP "éZP)$éP3§ 1") 4 (struct sockaddr *) &si_other, &slen)) == -1)
! {

f%eld(INDX, "o") perror("recvfrom()");
field(MALM, "4") return;

field(NELM, "1") }
field(FTVL, "DOUBLE") receiveBuf[recv_len] = 0;
field(FLNK, "$(P):Weight") /* print details of the client/peer and the data received */
} printf("Received packet from %s:%d\n", inet_ntoa(si_other.sin_addr),
ntohs(si_other.sin_port));

record(ai, "$(P):Weight") { printf("received: %s\n", receiveBuf);

. . " if (nbytes >= 2 % sizeof(double)) {
field(INP, "$(P)[@].VAL") sscanf (receiveBuf, "%1f,%l1f", &dbuf[0], &dbuf[1]);

, field(EGU, "Kg") printf("scanf : %1f, %1f\n", dbuf[@], dbuf[1]);
}

record(subArray, "$(P)[1]") { epicsMutexMustLock(priv->lock);
field(INP, "$(P) CP") if(!priv->nextBuffer) {
field (INDX, "1") /* make the local buffer available to the read_wf function */

field(MALM, "4") priv->nextBuffer = buf;

field(NELM, "1") buf f NUL;;t e .
field(FTVL, "DOUBLE") priv->numBytes = priv->maxBytes;

3 ] . n }
field(FLNK, "$(P):Temp") epicsMutexUnlock(priv->lock);

}

record(ai, "$(P):Temp") {

f%eld(INP, "$(P)[1].VAL") epics@bienenwaagen:~/bb/BBB$ ps -ef | grep proc

field(EGU, "gradC") bbb 1379 1 © Jun@5 ? 00:00:50 /usr/bin/procServ -q -c /epics/iocs/bbb
-i ADACA] -p /var/run/softioc-bbb.pid -n bbb --restrict --logfile=/var/log/softioc/bbb
/bbb.log --coresize= 4051 /epics/iocs/bbb/st.cmd

Heinz Junkes Page 4 /6

scanIoImmediate(priv->scan, priorityHigh);

}




ARCHIVER APPLIANGE AS BACKEND

To archive the incoming data archiver appliance is used

BERLINER GARTEN

HONIG

This is the EPICS archiver appliance management console for Bettinas beehive balances.
Please contact Heinz if you have any issues.

Bee-log (for Bettina)

To check the status of or to archive some PV's, please type in some PV names here.

*

Check Status  Archive  Archive (specify sampling period) =~ Lookup  Pause  Resume
2 ' @ Pagetof1 ® ® &

PV Name Status Appliance |Connected? [Monitored? |Sampling period [Last event Details |Quick chart
BBB:Blau:Temp Being archived | appliance0 |true true 1.0 Jun/11/2018 15:27:41 +02:00 \@J
BBB:Blau:Weight |Being archived |appliance0 [true true 1.0 Jun/11/2018 15:27:41 +02:00 L
BBB:Gelb:Temp Being archived |appliance0 |true true 1.0 Jun/05/2018 21:54:42 +02:00 \@J
BBB:Gelb:Weight |Being archived |appliance0 [true true 1.0 Jun/11/2018 15:25:25 +02:00 é
BBB:Gruen:Temp |Being archived |appliance0 |true true 1.0 Jun/11/2018 15:23:51 +02:00 - \@\
BBB:Gruen:Weight | Being archived |appliance0 |[true true 1.0 Jun/11/2018 15:28:43 +02:00 ;
BBB:NN:Temp Being archived | appliance0 false true 1.0 Never 1 \@\
BBB:NN:Weight Being archived | appliance0 |false true 1.0 Never ;
BBB:Rot:Temp Being archived |appliance0 |true true 1.0 Jun/11/2018 15:19:07 +02:00 = \@\
BBB:Rot:Weight | Being archived |appliance0 [true true 1.0 Jun/11/2018 15:28:51 +02:00 ;

EPICS Archiver Appliance Version 0.0.1_SNAPSHOT_27-November-2017T16-32-40

Heinz Junkes Page 5/6




DAVIZ TO VISUALIZE THE DATA

To visualize date on iPhone/iPad Daviz is used

App Store Preview
iPad = 03:12 B 30%@ )
Edit Dats. Source Bienen (by Mike) rr_ » This app is only available on the App Store for iOS devices.
Bienen (by Mike) Smooth (1720 | 3 Jgl 14 [ 1 vonat [ 6 Daviz
data.bienenwaagen.de/bienen.php )
Blau: 54.2 Kg . Mike Wesemann
Blaue Beute Gelb: 57.9 Kg ] Free
data.bienenwaagen.de/blau.php Griin: 66.8 Kg |
Rote Beute Rot: 65.6 Kg ‘_65
data.bienenwaagen.de/rot.php . f
Gruene Beute -
data.bienenwaagen.de/gruen.php 160
Gelbe Beute ]
data.bienenwaagen.de/gelb.php i
%% Screenshots iPhone iPad
Alle Beuten ]
datablenen\'\faageﬂd e;"a“e. F)rwi) < 9 Carrier ¥ 2:05PM - Carriar * 2:08 PM - Carriar * 207 PM — Carvier ¥ 2:08 PM -
1 s Edit Data Source 1 £ Back 14 Vesterbro Pils { Data Bienen g { Data Demo 1
Jso 2 o 470 ol  Eee L= RS f
1 = Temperature . e Golb: 260 Kg Juo [
4 @ Jat Griin: 25,1 Kg
i ~ ;nvironment fots 809 ke mo:
J _-45 14 Ves(erbv? Pils ’5
19 Atlantik Ale 80
o' Smooth [ 1Tag | 3 14 | 1Monat | 6 ‘ M
Demo 1 ; v \
) g ’ g 60} $
- Demo 2 3 -
— Blau: 53.0 Kg 70 RIS
Gelb: 58.5 Kg ] ( R
—— Griin: 43.7 Kg 65 | ‘ Fanddi BB I ?
: g :: 20 . | L
. i 1 1 1 B L L —-60 E 6;5.3 83 763 i Sat S Mon Tue  Wied o""’““5”"‘3”“"’““g
Tue Wed - 6' 00:00 00:00 00:00 134 144 154 164 174 184
5.6 6.6 N =3
155 2
] - Q Description
J 7 Daviz is a data visualisation tool for IOS. The App works both on iPhone and iPad. The macro language which is
51 used by Daviz is very similar to the one you can find in Plot2
-145
7] In the App you have to enter a data source which is just an URL. In the simplest case this can be a text file which
—t L ides dat d formatting information (See documentation at https://davizdoc.micw.org)
Tue Wed Thu Fri Sat Sun Mon provides data an 9 ps: : 0rg).... ore
d d 'l 225 23.5 24.5 25.5 26.5 275 28.5 O N
ata rea I \WVIT1 GEHIING WAL GTHTT VYV 1 W11 GANGTTIGWUAL I NA l\l] o S lIKe

Surl ="http://185.228.137.144:17668/retrieval/data/getData.json?
pv=median_1800(BBB%3AGelb%3ATemp)&from=Sold&to=Snow";
Sjson = file_get_contents(Surl);

Heinz Junkes
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EPICS 7 Outline

What is it?

Status

Services Support Application Development
Community Use

Conclusions



What Is EPICS 7 (not)

V4 is not a replacement for V3
V4 does not introduce a new I0C database
V4 does not require you to rewrite all your drivers

V4 does not break existing systems



What is EPICS 7

EPICS 3 is a set of tools, libraries and applications to create a distributed
control system

EPICS 7 extends V3, and does not require upgrading any of your applications.

EPICS 7 adds structured data to EPICS V3



Heinz Junkes

RTEMS o + EPICS 7+ VMEBUS

RTEMS 5 support included into EPICS 7 (merge request)
Uses Posix Api

Most of the existing libcom (posix) is used for RTEMS 5 with only some
minor changes, does not interfere with existing RTEMS 4.x

EPICS 7 on 10C’s with QSrv is in production on VMEbus with mvme6100
with multiple ethernet interfaces

Heavily use of NTNDArray data type

Large atomically resolved STM 1mage of the
vitreous silica film revealing the Si positions

V=2V, L.=50pA,

S T
Scan range = 12.2 nm

X 6.6 nm

Recording Time > 10 min

- -
B T
.
- 2
s
.
a0
. -
-
d b 4

Traditional Scanning (triangular for x/y)

Scan range:

5nmx 5 nm
Recording Time: [
up to 3000 /s

T
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Awarded Amount to Date:

Investigator(s):

Sponsor:

OAC
Office of Advanced Cyberinfrastructure (OAC)

August 17, 2018

August 17, 2018

1839321

Standard Grant

Kevin L. Thompson
OAC Office of Advanced Cyberinfrastructure (OAC)
CSE Direct For Computer & Info Scie & Enginr

October 1, 2018

September 30, 2021 (Estimated)

$999,915.00

Gedare Bloom gedare.bloom@howard.edu (Principal
Investigator)

Howard University
2400 Sixth Street N W
Washington, DC 20059-9000 (202)806-4759



~RITZ-HABER-INSTETTE

MAX-PLANCK-GESELLSCHAFT

» API for scripting environment

% 7 APIsin P
7 APls in Python » Data plot for waveform PV
> PyQt Ul < Saved data and live data of one waveform PV in one graph

Based I I " N\ MASAR Viewer
ol LN-TB-Phasel-All_20120511: 338: 2012-06-14 16:13:23 )

Config N. D: ipti
Config Fiter Saved Connection | Not Restore | Saved Value m Saved Timestamp Saved Status - i name Serpeen

a b Ove / \l I S LN-RF {Mtr:1}Pos-Set Connected NO_ALARM

ITB-MG {Quad:5}:RampEnd] -SP Connected

NO_ALARM

BR RF daily ¢ LTB-MG {Quad:1}:RampEndl -SP Connected

Browse Config B —— - ”""‘"‘f"""* l”’W(W“v‘I)TnnxArrznrl--...‘"-P ,,,

Expert contr VF1BD2)G onnected

NO_ALARM

NO_ALARM

ac ITB-MG {Quad:2} IR Connected
B rOW S e eve nt LNATB Phasel-SaMAll.201 20426 hac LTB-MG {Quad:18D1}I:RampEndl 5P Connected
LN_Phasel_SCR_All_20120402 7 ac dally s LN-BI{BPM:5)Beam:Gain-SP Connected

hasel_SCR_Al ac dally S 3 G M}NbrSamples-SP Connected 422096 |NO ALARM

Ta k e sha p S h Ot PhaseL 7 nac delly 1 T8 (Cond) kRampEnd1 S Connected

Phasel_SCR_All D1 daily S¢ 3-MG {Cor: 3} :RampEnd2-SP Connected

418985 NO_ALARM
418982 NO_ALARM

)1_Phasel_SC_All 2 )1 daily re 3-BI{FC:2})Bandwidth-Sel Connected 428113 NO ALARM

Retrieve data & ] L ———

Snapshot Desc or:1BD1}:RampENndl -SP Connected

423870 NO ALARM

418950 NC ARM
Select Snapshet(s)|

Author
AG{ConlR 2 ENd2.5P connectec 4 054 ( LARM T T
MG {Cor:1BD1)}:RampEn: nnected 118954 ARM Config Name snapshot Id

[T Use time range:

Compare data -

MG{Cor RampEnd2-SP Connected

418958 NO ALARM
418921 LARM

LTB-MG{Cor: 2} :RampEnd1-SP onnected 843832 NO ALARM

SBM 58680n LN-RF {Amp:1]On-Set Connected

418930 NO_ALARM

=}
w

419388 LARM

sel-All 20120511 33 SBM 60ns 3-MG{Cor RampEndl-SP onnected 0.219197 |NO_ RM

Export data |

sel-All 20120511 SBM with cha LTB-BI{ICT:1 } CalQ-Sel Connected

Saved data Value
o
~

323848 ALARM
100p( { )6 14 419371 NO ALARM
Continuous ) 06-14 14:5 425706 ARM

el-All 20120511 ) y 3 F:18D2)caml:imageMode Connected

el-All 20120811 324 SBM-Kly3 che LTB-BI{VF:2BD1) Go-Se Connected lightest 012:06-14 14:59:31.43641 7| NO_ALARM

I::::::::::::::::::jmmmmmcac
=

el-All 20120511 31 SAM-200MeV 3 VF1BD2) caml:ThggerMode Connected 120614 11 678587 | NC ARM

el-All 120%11 317 SPB Ampl=0 LTB-BI{ES}cam]l:AcquireTime Connected 0.815001

Ph |-All 120511 SEMEmIt X ¢

Connected Continuous 20120614 14:59:31.420069 NO

8-Phasel-All 120511 Single bunch

no filter 2012:06-14 14:59:31.436829 NO_ALARM

Phasel-All 20120511 296 Kivl only, § (TB-BI{VF:1BD1) Go-Se Connected

n 2012-06-14 14:59:31.424564 NO_ALARM

(T8 Phasel-All 20120511 2¢ MEM 17nC 0.1 LTB-BI{VF:2BD1 )} caml:ThggerMode Connected

play Snapshot(s) Restore Machine Compare Live Machine I Save Machine Snapshot .., Compare Snapshots,., I Export Snapshot to Fle ...

MASAR: save&restore (https:.//github.com/epics-base/masarService)


https://github.com/epics-base/masarService
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x

logbook.nsls2.bnl.gov

New Log Entry

Electronics Maintenance
LOTO
Mechanical Techniclians

Operations

Commissoning t IF Are: sSearch

Present egun timing delays, widths prior to adding collective egun
delay calculator. sbm trigger: 0 ns, 160 ns mbm trigger. 0 ns, 200
ns mbm limiter: 9995.144 us, 10 us grid amp ena.. 9995 us, 10 us
arid limiter: 9995.144 us, 3 us grid rf switch

{
Il

egun permit restored

{
id

Found that the |IOC for MBM LLRF controller had not correctly
reloaded the PGA bit file after the power outage on Friday. Made
another tweak to the loqgic which tries to quess If the bit file Is loaded
or not

{
Id

Thomas Pfeiffer (PPT) sent email this morning indicating that he
updated the Linac RF PLC. He says. the changes in the RF PLC
are done. Each modulator sum interlock will be acknowledged
automatically now, If the according interlock IS gone

lavid

Plot of RF forward powers from 9:30am to 2:30pm. Shows that the
output of Kly #3 appears to be fluctuating slowly with time

e Ty

lavid

The trip of modulator #1 at 11:12 also caused a full reset of the
modulator controller

Some data from around the time of the mod 1 shutdown. |
happened to remotely read the event log about ~1 minute before
Also some archive plots of modulator and vacuum. mod-10120410-
1824 txt - text dump of the modulator's internal

.

mdavidsaver, April 10th 2012, 7:16 pm ©

some data from around the time of the mod 1 shutdown. | happened to rem

minute before. Also some archive plots of modulator and vacuum

mod-10120410-1824 txt - text dump of the modulator's internal event log

mod-10120410-1824 png - plot showing apparent spike in vacuum pressure at the time that mod

doesn't appear the the pump controller shutdown. WGIPE doesn't show any activity

mod-10120410-1824-2 png - Plot of some modulator voltages and currents from the same time

Pressure

tely read the event log about

1 shutdown

Pt A0S e b B

Olog: https://github.com/Olog

CS-Studio

Log Entries initialized

with application specific

information

Alarm server
— PV name

— Alarm status
— Alarm time

Java/Python Web based REST services

Web Ul and other clients Scripts and utilities

Logbook pyOlog

Create Log Entry

User Name: Password: I

Date: sep 26, 2013 Level: |

Current Alarms

LN-AM{RadMon}Alrm:Sum-Sts

PV : LN-AM{RadMon}Alrm:Sum-Sts

Alarm Time 2013/09/18 13:31:00 (Time since event: 194:06:02)
Alarm Severity/Message : MA|OR/STATE_ALARM

Alarm Value Alarm

Current Severity/Message: OK/OK

Logbooks: IOperations

Tags: I

Hide details

Images Files Properties Ticket Context

Images:
I Remove J

_
D

Add Image CSS Window
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22 22 contributors
]

D 15,128 commits ¥ 7 branches © 109 releases
|

Branch: core/master ~ Find file

Switch branches/tags

Version control

Latest commit £712f85 26 days ago

ake-tar.sh -> .tools/make-tar.sh 2 months ago

ake-tar.sh -> .tools/make-tar.sh 2 months ago

Branches Tags

(incl. configuration and algorithms)

Mercurial

Name
4kSTM

4kSTM/CSS
4kSTM/EPICS
APARTVW

BACnet_Plugfest

BOB_CSS

EPICS_BACnet_Server
EPICS_SUPPORT/DEBPKG_MODULES/epicsBase
EPICS_SUPPORT/DEBPKG_MODULES/synApps
EPICS_SUPPORT/IMPORT_MODULES/FINS
EPICS_SUPPORT/IMPORT_MODULES/GTR
EPICS_SUPPORT/IMPORT_MODULES/StreamDevice
EPICS_SUPPORT/IMPORT_MODULES/areaDetector
EPICS_SUPPORT/IMPORT_MODULES/delaygen
EPICS_SUPPORT/IMPORT_MODULES/seq
EPICS_SUPPORT/LOCAL_MODULES/datahandling
EPICS_SUPPORT/LOCAL_MODULES/generic
EPICS_SUPPORT/LOCAL_MODULES/instruments
FHIFEL_CSS

FHIFEL_IOCs

FHIFEL_IOCs/AgrajaglOC
FHIFEL_IOCs/IOCBACNET-GW
FHIFEL_IOCs/IOCDOSE
FHIFEL_IOCs/IOCFRANKENSTEIN2

FHIFEL_IOCs/IOCHELP
FHIFEL_IOCs/IOCINFRA
FHIFEL_IOCs/IOCLeCroy

FHIFEL_IOCs/IOCMPROT
FHIFEL_IOCs/IOCPG9520

FHIFEL_IOCs/IOCRIO

Description

control stuff (CSS and EPICS) for the 4kSTM in the CP departement,
Markus Heyde

control stuff (CSS) for the 4kSTM in the CP departement, Markus Heyde
control stuff (EPICS) for the 4kSTM in the CP departement, Markus Heyde
Apartment Verwaltung

BACnet - EPICS - gateway

New CSS bob-files (for DisplayBuilder) for FHI FEL

EPICS - BACnet - Server

from debian package epics base (3.14.12)

from debian packages synapps&more

imported Moodule FINS (for OMRON SPS)

imported Module Transienten Recorder (Struck SIS3301)

imported Moodule StreamDevice (serial devices)

imported Module for camera control

imported Module delay generator (SR DG645)

imported Moodule sequencer

und noch eins fuer ralph Save/Restore, Tools und Konfiguration
local generated module for db-patterns (e.g. Store/Recall)

stream device protocols for different devices

CSS control-files for FHI FEL

IOC programs and settings

IOC on Agrajag (PC104) controls Pyro-Array

IOCBACNET-GW (runs on IPC/Schaltschrank) programs and settings
IOCDOSE (softlOC, controls dose meters,...) programs and settings

IOCFRANKENSTEIN2 (softlOC, controls Frankenstein 2) programs and
settings

IOCHELP (softlOC, provisorium gun relay etc.) programs and settings
IOCHELP (softlOC, provisorium gun relay etc.) programs and settings

IOCLeCroy (softlOC, runs on fel03, controls LeCroy scope) programs and
records

IOCMPROT (softlOC(VM, 166), machine protection) programs and settings

IOCPG9520 (softlOC, controls quantum composer clock) programs and
settings

IOCRIO (softlOC, runs RIOs in Mezz and Diag) programs and settings

Contact
Heinz Junkes

Heinz Junkes
Heinz Junkes

Carla
Tschentscher

Heinz Junkes
Heinz Junkes
Heinz Junkes
Heinz Junkes
Heinz Junkes
Heinz Junkes
Heinz Junkes
Heinz Junkes
Heinz Junkes
Heinz Junkes
Heinz Junkes
Heinz Junkes
Heinz Junkes
Heinz Junkes
Heinz Junkes
Heinz Junkes
Heinz Junkes
Heinz Junkes
Heinz Junkes
Heinz Junkes

Heinz Junkes
Heinz Junkes
Heinz Junkes

Heinz Junkes
Heinz Junkes

Heinz Junkes

=/

Last modified
Sat, 13 Jun 2015 15:12:33 +0200

Tue, 16 Jun 2015 16:38:56 +0200
Mon, 27 Jun 2016 18:08:15 +0200
Wed, 10 Feb 2016 17:36:14 +0200

Tue, 21 May 2013 20:04:30 +0200
Fri, 13 Apr 2018 12:31:01 +0200
Mon, 27 May 2013 11:15:29 +0200
Mon, 09 Dec 2013 11:58:40 +0200
Mon, 09 Dec 2013 11:58:48 +0200
Tue, 10 Dec 2013 18:15:14 +0200
Tue, 10 Dec 2013 18:16:27 +0200
Mon, 09 Dec 2013 11:48:19 +0200
Mon, 09 Dec 2013 11:48:24 +0200
Mon, 09 Dec 2013 11:48:41 +0200
Mon, 09 Dec 2013 11:48:54 +0200
Tue, 10 Dec 2013 18:11:48 +0200
Tue, 10 Dec 2013 18:15:55 +0200
Tue, 10 Dec 2013 18:17:28 +0200
Mon, 11 Dec 2017 20:00:43 +0200
Tue, 18 Mar 2014 17:06:50 +0200
Thu, 29 Jan 2015 10:26:00 +0200
Thu, 26 Mar 2015 10:54:50 +0200
Tue, 28 Oct 2014 05:27:15 +0200
Thu, 08 Oct 2015 10:25:41 +0200

Wed, 25 Sep 2013 13:20:57 +0200
Wed, 17 Aug 2016 10:06:15 +0200
Thu, 13 Aug 2015 14:24:47 +0200

Wed, 23 Sep 2015 13:47:20 +0200
Thu, 10 Dec 2015 13:45:31 +0200

Thu, 07 Aug 2014 13:31:18 +0200

zip

zip
zip
zip
zip
zip
zip
zip
zip
zip
zip
zip
zip
zip
zip
zip
zip
zip
zip
zip
zip
zip
zip

zip
zip

E ‘
bz2 :
bz2 ;
bz2 ;

3
)
R

3.15

3.16

ca/master

core/master

database/master

libcom/master

.gitattributes

.gitignore

=) .gitmodules
=) .travis.yml
=] LICENSE
=) Makefile

=] README

README

RSS
RSS
RSS
RSS
RSS

mercurial (https://www.mercurial-scm.org)

to core/master and related master branches

iubmodules

to core/master

srsion and add 3.15 edits

1d @TOP@ and @ARCH®@ in .plt files

'emove depth limit on submodules
forgot to update .gitattributes
Fixes for sharing a build tree between Windows + Unix
Removed modules/example from .gitmodules for now
modules: add pva2pva, example
Update copyright names and dates in LICENSE file.
Add submodule context

Merge 3.16 into core/master and related master branches

git (https://github.com)
And within the MPG:

26 days ago
2 months ago
26 days ago
26 days ago
2 years ago

7 months ago
a month ago
2 months ago
4 months ago
6 months ago
7 months ago
/ years ago

7 months ago

2 months ago

https://github.molgen.mpg.de



https://www.mercurial-scm.org
https://www.mercurial-scm.org
https://github.molgen.mpg.de
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< pcaspy.readthedocs.io/en/latest/

A pcaspy

Docs » PCASpy Documentation O Edit on GitHub

!! PCAS py

latest PCASpy Documentation

Overview
Installation PCASpy provides not only the low level python binding to EPICS Portable Channel Access Server
Tutorial but also the necessary high level abstraction to ease the server tool programming.
Other Tips
Rt To get PCASpy for your system, checkout the Installation guide. Then to get started with, check out

ererence

a series of Tutorial. It walks through the principles of a PCASpy application. After that you should

Development feel confident to start your adventure. If necessary consult the Reference about the API.

Release Notes
After you have created an application, be it generic or site specific, share your experience at
success stories and let others be inspired.

Contents
Starting a new project? Deploy to e |nstallation
DigitalOcean for free with a 60 day trial. o Binary Installers

Sponsored - Ads served ethically o Source
o Package
e Tutorial
o Example 1: Expose some random number(s)

o Example 2: Interface to any shell command

& Read the Docs - o Example 3: A Simulated Oscilloscope

Read the docs (https://readthedocs.org)
on own server at FHI


https://readthedocs.org
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EPICS V4 inside CRYVISIL  ©

“fast STM” - control

VMEbus

X, Y, Z(const. helght) Highland V375, 4-channel arbitrary waveform
generator, |5 MHz point step rate

X, Y (coarse STM) struck SIS3316, 16 channel digitizer, 1 4bit, 250
M hannel, 64 MSample h
IV, Lockin, other S/s per channel, 64 MSamples memory/c

MVME2500, QorlQ, 8GB,
4 Gbit/s Ethernet

MVME6 100, PowerPC, 2GB, 2 Gbit/s
Ethernet, 2 PMC-X

archiver
appliance

appliance
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® Standard STM mode

» v | FileBrowser | Greetings @ Logging Config Probe @ PV Tree

Display | CryVisillmageDisplay | Display X CryVisillmageDisplay X

Waveforms DDSB freq 0.938 Hz SIS Board 48 gradC

Sample length 64 Sample average Number of events

Rel. time SIS3316: [9523525428288.00, Runs with 62.5 MHz

o
'v—

|
10000 20000 30000 40000 50000 60000
t

i

X-Trace

T wasasmma—p——————

" 0 10000 20000 30000 40000 50000 60000
t

"0 10000 20000 30000 40000 50000 60000
t
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® Spiral scan mode

A @ <O B Thu10:54 Q

,» v | FileBrowser | Greetings | Logging Config Probe @ PV Tree

Display | CryVisillmageDisplay Display X CryVisillmageDisplay X

WaVEformS DDSB freq 0.875 Hz

Sample length 64 Sample i

».app.DisplayRuntimeInstance.lambda$re

idPoolExecutor. runWorker(ThreadPoolExe

Rel. time SIS3316: [10873567453184.00,

-4
S —

000

idPoolExecutor$Worker. run(ThreadPoolEx 1'_;

1

i

5000 10000 15000 20000 25000 30000
t

)id.java:844)

950

900

800

——

850
ImEEE e ST

l
5000 10000 15000 20000 25000 30000

t

750
1

) 10:41:31 INFO [org.phoebus.product.L S

-

drei:k.jpeg_; ,,f—",,

P
gt

650

:ation.PhoebusApplication] Client conn &~

-

Y

600

:ation.PhoebusApplication] Sending pargéibfa

550

5000 10000 15000 20000 25000 30000
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® Math helps

“

-
>
-
r
-
2
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Genehmigungsnotiz:

Terminalserver kompatibe! zu bestehenden Installationen, Software
Ansteuerung vorhanden, gute Erfahrungen. Ein Geraet wird Nachwuchsgruppe
Ernstorfer in Rechnung gestellt. Eines bleibt bei PP&B zum
Softwareentwickeln. Wir spaeter auch in Rechnung gestellt.

( Heinz Junkes 18.07.2018 13:47:14 CET )

Funktion Name

Anforderer

' Einkauf

L '

4

2 ;«(
. { N

/‘\\J (/_,/Lf 7

4

T;& j?ié CL O (/ fL\
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® Freund scan mode

Display CryVisillmageDisplay @Display X CryVisillmageDisplay X

DDSB fre 0.050 Hz SIS Board 49 gradC
Waveforms . ‘

Sample length 64 Sample average Number of events

Rel. time SIS3316: [298553405648.00, Runs with 62.5 MHz

2

1000 °

———
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-0 5000 10000 15000 20000 25000 30000

t

950

900
1llllllllllllllllllllllll
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850
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t
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T T Trrrrrrrer 1t r1rrerrrrroer TtTTirirreTrTd
0 5000 10000 15000 20000 25000

t

700

[ I
30000

Z-trace

600 650
e b o b o g

550
1

Diana Ross & The Supremes: The No. 1's
Diana Ross & The Supremes

R&B/Soul « 2003

500

The Boss

Diana Ross

400

Show Complete Album

450
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Thanks to
® The PP&B group
® The GNZ at the Fritz-Haber-Institut
® The electronic lab at the Fritz-Haber-Institut
® Markus Heyde, Patrik Marschalik, Leonard Gura ( CryVisil )

® Prof. Freund for the support over the last 2 decades



