TINE Release 5.x.x News
(Nov 13, 2019: inching toward perfection ...)

‘Remember: Only the dead fish go with the flow ..."




Release 5.1.2

= Fixes, Features, and Issues ...

o the powers that be have decided that
adweb.desy.de shall now be winweb.desy.de

nitp://tine.desy.de is (was) auto-redirected to

https://adweb.desy.de/mcs/tine

this breaks not only a good many cached links but
necessitates :

O replacing all internal references within the tine web site
(done)

O replacing all help references in the TINE Studio applications
(Jaka is doing it/has done it)

O and probably something else someone will notice down the
line ...



http://tine.desy.de/

Release 5.1.2

» Fixes, Features, and Issues ...
o C-Lib Client side:

always suppress a link queue if linked to a tagged
structure

O Leads to problems (think crash) if the structure is not
internally aligned and an incoming linked gets
queued.

ignore .bak files when SRVLOGFILE accesses a
non .log file. (e.g. .csv)
O i.e. does not append contents of last rotated file ..

O this stock property can be used to read/write any text
file ...




Release 5.1.2

» Fixes, Features, and Issues ...

o C-Lib: new functions

m  SetDieFunction(void(*)(const char *)fcn)

o will call the provided function with the reason for
exiting as a message string

= RemoveDevice(char *egm,char *device)
O removes device from device list
O does not remove the device slot or affect device
capacity.
= RemoveProperty(char *egm,char *property)
O Removes property from the registered properties list




Release 5.1.2

Fixes, Features, and Issues ...

o Remove Property Issue: the buffered
services windows DLL missed the build

all and was not updated until later ...
3-week period from mid-September.  fgopst

e.g. LabView Servers were reporting i
illegal_format on any call ... o

Apologies to Uwe R. and Uwe H. -




Release 5.1.2

= Fixes, Features, and Issues ...

o removeDevice issue: (Java side)

m Jong standing java bug was also fixed :

O query to ‘DEVICES’ with device name target #3 should return
the device name associated with device #3.

o  Was always returning device name for #0 !

o exposed issues related to device name registration
strategies fixed by Tobias ...

BA Java Instant Client =
i File  Options  Data Transfer  Monitor Options  Information Help

Context Subsystem
FLASH v || AL v | Stock Properties [7] Meta Properties [] [4]
Server Property
VAC.ION_PUMP = DEVICES -
Data Size Data Type Timeout
NAMES4 _ | | exported device name list 4 1000

/FLASH/VAC. ION_PUMP/#3 DEVICES @ 11:14:03.422 | g ]

system stamp: 587886117, user stamp: 0 | Pall ]
(0,0) 18FLZEXTR
Craw Mode




Release 5.1.2

» Fixes, Features, and Issues ...

O

New Stock Property : “PROPERTY.STATS”

File  Options  Data Transfer  Monitor Options  Information Help

Context Subsystem

FLASH ~ (] [aL

Server Device Property

WVAC, ION_PUMP

@)

exported property call statistics

Data Size  Data Type
100 MNAMEGAL v

¥ | Stock Properties Meta Properties

~ [ lproPERTY.STATS

number of times a
property has been called

=
|

o

FELASH/VAC.TOH PUMP/* PROPERTY.STATS @ 16:59:50.339
system stamp: 587229580, user stamp: 0

since server startup ...

| Read

| Pol

[(0,0) [4B_IP_P_OK, 0]

(0,1) [AB_IP_P_THR, 24007]
(0,2) [AB_NAME, 7]

(0,3) [AUTO_EMABLE, 2]
(0,4) [AUTO_OFF, 0]

(0,5) [AUTO_PRE_OFF, 0]
(0,6) [CAN, 2]

(0,7) [CAN_ACTIVE, 0]
(0,3) [CAN_ALIVE, 0]

(0,3) [CAN_BAUDRATE, 0]
(0,10) [CAN_CONDITION, 0]
(0,11) [CAN_DEBUG_ID, 0]
(0,12) [CAN_HWVER, 0]
(0,13) [CAN_MANL, 0]
(0,14) [CAN_RESET, 0]
(0,15) [CAN_START, 0]
(0,16) [CAN_STOP, 0]
(0,17) [CAN_SWVER, 0]
(0,18) [CAPACITY, 0]

(0,19) [CARRY_GP_2PKIEFT_MASK, 7]
(0,20) [CARRY_GP_2PKLEFT TRIGGER, 0]
(0,21) [CDI_ADR, 0]

(0,22) [CDI HOST, 0]

>

Draw Mode
Textbox

property AB IP_P_THR
seems to be popular ...

Decimal

[] Autoscale
[JLeg Scale

History
Suggest Decorations
Suggest Draw Maode
Overlap

[ 1nput Pane

Settings: UDP, Timer | Suppress Query Properties

Last request: 16:55:51. 255 (8 ms)




Release 5.1.2

Fixes, Features, and Issues ...

o Offer the doocs data type
CF_GSPECTRUM (to accommodate
archive requests)

like a spectrum with more header information.

spectrum array can be a doubly dimensioned
array.

Arthur will incorporate it into the doocs2tine
layer when TINE Release 5 is integrated into
doocs.




Release 5.1.2

Fixes, Features, and Issues ...

o Stock Property DEVLOCATION now
accepts WRITE-only transactions
jddd does not offer WRITE/READ and ...

it's silly to force the caller READ back what
he is writing if he doesn’t want to ...




Release 5.1.2

= Remaining Release 5 vs. Release 4
iIssues ?
o Case study A:

= A Rel. 4 serverrolls up to Rel. 5 with running
clients with multiple links.
o If downtime long enough, a Rel. 5 java client learns
that the server now speaks Rel. 5 but due to a bug

(fixed!) it used a Rel. 5 packet header with a Rel. 4
request header

= server did NOT like this!

O Server now protects against this (should there still be
a java client out there that didn’t get a newer jar file)!




Release 5.1.2

= Remaining Release 5 vs. Release 4
iIssues ?
o Case study B:

= a Rel. 5 server rolls back to Rel. 4 with running
clients with multiple links.

O clients begin to receive illegal_protocol from the
server and then react by decrementing the
communication protocol and :

m for any and all link associated with the target FEC.

O if there were multiple links (especially in single-
threaded mode) then the next illegal_protocol
continues to decrement until there’s no option but to
close the link!




[Archiving & Archive Retrieval

both Central and Local Archiving
offer APIs for :

o determining the number of stored points
In an interval

o specifying a desired sampling raster
not given ? => find the best raster value for
the time range specified in the call !

O this is how you do ‘optical zooming’ !
O (and is not ‘garbage in/garbage out’)




Archiving & Archive Retrieval

= How to get ‘all the stored points’ in
an interval ?

o Method 1:

= get the number of points in the interval
= ask for that many points in the archive call.

Fila  Options  Daba Trarsfer  Monkor Options  Information  Heb
Context Subsystem [[] rite Access
PETRA '|E| ALL * | Stock Properties [ | M-euﬁnpﬁhe:um Input Diata Type
Server Device Property INT3Z x |@
HISTERY * [ B3] keyword * [@] asoc %) | [gme: 17:42:44 1202019
Data Size  Da'ta Type Tenecut ne: 17:42:56 12-Mov-2019
i NT3E - | | Beam Current PETRA 4 [1000 |

JPETRA/HISTORY fkeyword CurDC @ 17:43:43, 208 | ReadWith lnput |

systen i | el |
EOBES .
| 850865 points from  |||oe e

Oct. 12 to Nov. 12 :

Wow! That’s quite a
few points ...




Archiving & Archive Retrieval

= How to get ‘all the stored points’ in an interval ?

o Method 2:

s specify a reasonable number of points, but give a
sampling raster of 1

= move the start of the interval along and keep repeating
the call ...

File  Options  Data Transfer  Monitor Options  Information  Help
Context Subsystem [ write Access
PETRA v |@ ALL ¥ | Stock Properties [ | Meta Properties [ |E| Input Data Type
Server Device Property TEXT v |
HISTORY 7/ [)B) [keyword v/[@] |cuoc B | [ciarttive—12.10,2019 1742094,
Data Size  Data Type Timeout stoptime=12,11,2019 17:42: 56,
1000 DELTIME Beam Current PETRA sample=1
JPETRA/HISTORY fkeysword CurDC @ 18:15:22.479 | Readwith Input
system stamp: 1309666944, user stamp: 0 | Pall
[D,U) [100.1710433959961, 12.10.19 17:42:44,778 CEST] ~ T
(0,1) [100.109664531635213, 12.10.15 17:42:47.809 CEST] — | | Draw Mode = -— k"
(072 [0 0288702734375, 121,19 174250 837 1) new start time = time o
(0,3) [100.41331481933594, 12.10.19 17:42:53.880 CEST]
(0,4) [100.82368469238281, 12.10.19 17:42:56.919 CEST] Dedmal t t I o d h o
(0,5) [100.77667236328125, 12,10, 19 17:42:50,952 CEST] [] Autoscale most recent vati arcnive
(0,6) [100.71491241455078, 12.10.19 17:43:02.993 CEST] D
(0,7) [100.65454854501953, 12.10.19 17:43:05.044 CEST] Log Scale ] =
(0,8) [100.60028076171875, 12.10.19 17:43:08.051 CEST] Histary tI mestam p retu rne I n
(0,9) [100.5327377319336, 12.10.19 17:43:11.068 CEST] . S
(0,10) [100.46338244628906, 12.10.19 17:43:14.072 CEST] Suggest Decorg L] I I
(0,11) [100.40006256103516, 12,10.19 17:43:17,087 CEST] [7] Suggest Dram M preVIOUS cail.
(0,12) [100.34510040283203, 12.10.19 17:43:20. 144 CEST]
(0,13) [100.277099609375, 12.10.19 17:43:23, 185 CEST] Overlap
(0,14) [100.21733787841797, 12.10.19 17:43:26.208 CEST]
(0,15) [100.15776824951172, 12.10.19 17:43:29.230 CEST] i 3 o J

Post-Fix (TEXT Input)

(& None (JLF (O CR (OLF-..

Input Pane

Settings: UDP, Timer | Suppress Query Properties, Property Query Precedence

Last request: 18:15:22.415 (5 ms)




Archiving & Archive Retrieval

Archiving Images and large
waveforms ...

ER Size of a stored
Sun 10. Nov 2019 19:53:57.011 CET
i record can be
2e?
< large ...
1.8e7
1.4e7
1.2e7
le7
Wow 10/1Eh Nov 11/0Zh Nov 11/1Zh
Sun Nov 10 16:25:24 CET 2018 25 Hours
Time: Mon 11. Nov 2019 04:42:24.627 CET UTC: 1573443744 Time Span | Configurations | Selector | Chart & Trace | View & Movie
Live: System: Charts Array Options
[+] Main Chart All Devices
Property [Device] Value Description Log ! h o o
PPLAS.CAM_CAMERAL_IMAGE_... 1.19E07 Beam profile near fi... [ [ Correlation Chart rTeT— N
FLAZPPBL CAM.BPA_DS1_CAM... |2.14E07 Beamline BPB CAMN... [ ] Array Chart bl -
nrmsoscurio. 1o emam D | gy ot wa
= fey... 1. 00Cs mage U Axis Scale:
LN T [ T
[ Bit Breakdown
Lock Axis
SimpleHistogram -
Corr. Chart Options
Axis Scale (X-Y):
LIN-LIN -
Data Options... |
Invert Display ‘ Refresh Al | | Remove Selected | ‘ Remove Al History Mode Live Mode
18:21:11: Array data for channel FLASH/HISTORY fkeywaord/FLA2PPBL.CAM.BPA_D51_CAMINF.IMAGE_EXT loaded.




Archiving & Archive Retrieval

= Pay attention to tolerances and filtering criteria

- - -
<2 Archive Viewsr: FLASH  Matto: Hold the Pickles, Hold the Lettuce.. (a0

File Mavigate Options Help Reco rd s sto red o n Iy

FLAPPOSC.SPECT.GECCO.SPECTRUM 04:02:55.002

[ .. T T | | when warranted :
Out of tolerance
1.5e7 —°

e All filter criteria met
- (e.g. BEAM,
RUNNING, etc.)

a )
Wow 10/1Eh Hov 11/0Zh Wow 11/1Zh 459. 841 £39.541 589.841 1089. 541
Sun Nov 10 16:25:24 CET 2019 25 Hours
Time: Mon 11. Nov 2019 17:13:43.675 CET UTC: 1573488823 Time Span | Configurations | Selector | Chart & Trace | View & Movie
Live: System: Charts Array Options
Main Chart A e aubdevice
Property [Device] Value Description Log 0 " . pevieEs SHbeevices ] n mgm
i el | G| [t ] s There is a possibility
FLAZPPBL.CAM.BPA_DS1_CAM... 2.18E07 Beamline BPB CAM M... [ ] Array Chart B
FLAZPPFL26.D51_CAMINF [key.., 158807 doocs !maga O Array Chart Options 1 : 1431
FLAZPPFL26.D51_CAMZFF [key... 122607 doocs image [l Aods Scles o os a c o
FLAPPOSC.SPECT.GECCO.SPEC...| 16.99 GECCO 1 Spectrum O o - ?
v
' ' | '
[ Bit Breakdown d H
il reaucin e store
Lock Axis . | Save Ref

PolyLine -
‘Corr. Chart Options d ata [N
Axis Scale (X-Y):

LIN-LIN v

| Data Options...
: W

| Invert Display ‘ Refresh Al ll Remove Selected ]l Remove Al

18:25:38: Array data for channel 'FLASH/HISTORY/#0/FLAPPOSC, SPECT. GECCO.SPECTRUM loaded.




Archiving & Archive Retrieval

massaging stored data with
dbscan ...

./fdbscan

scans and massages the targeted archiwve data file

Usage : dbscan /f=<database file name> (/k=<archive keyword> or /r=<record=)
[/fy=<year® /m=<month>* /x=<scale correction> /o=<opffset correction>
fd=<start::stop - deletes all records found in range®
/5=<TRUE: scan only {don"t create "fix" file)>
fw=<TRUE: dump scanned contentsr /l=<dump array length>
/P=<TRUE: bailout on error> /a=<TRUE: add "-fix' extension>

=<new record length® 7= UE: scan POI filer
fp=<prune data skip raster®]

e.q. dbscan /ff=datapetr.cav /r=17%91 /v=E2018 /w=10 /p=10

scans record 1721 of the "datapetr.csv' database from October Z018 and prunes the
data by taking every 1l0th stored wvalue

Next: post facto tolerance application ...




Archiving & Archive Retrieval

Archive Filters ...

% Archive Database Manager: FLASH EI@
File  Configurations  Mavigate  Options  Help
Database Entries
Index: 6475 Tweak || Clone || Tew || Add MCA Names |

Index Active Device Server Drevice Mame Device Property
5456 EMABLED DISML PPLAS. CAMIL Image -
£457 EMABLED DISML PPLAS. CAMZ Image Content Server
6455 EMABLED DISML BPE_DS1_CAMINF Image
5459 EMABLED DISML BPE_DS1_CAMZFF Irmage Device Property
6400 EMABLED DISML BP&_DS1_CAMINF Image
6461 EMABLED DISML BP&_D51_CAMZFF Image
462 ENABLED FLAZPPDESKTOP.CAM pshvesta ROI_SPECTRUM, %515 Format Array Size Input Format Data Input
64635 EMABELED FLAZPPDESKTOP.CAM psivesta ROI_SPECTRUM,X.TDr
6454 EMABLED ComBobPolarix #0 Pawer Farw.Sample
6465 EMABLED ComBobPolarix #0 Power Farw, Sample MAM
6466 EMABLED ComBobPolarix #0 Pawer Refl, Sample
6467 EMABLED ComBobPolarix #0 Power Preamp. Sample Access Rate
6469 EMABELED FLAZPPDESKTOP.CAM psivesta ROI_SPECTRUM, 2. MAx
6470 EMABLED FLAZPPDESKTOP.CAM psdvesta ROI_SPECTRUM, X OFFS Archive Heartbeat
5471 EMABLED FLAZPPDESKTOP.CAM psfvesta ROI_SPECTRUM. <. MEAN
6472 EMABLED ComBobPolarix #0 Power Preamp.Sample.M...
::;2 E:i:tgg Eom:ogso:arix ig ?ming A Property Yiewing Configuration

omBobPolarix iming. -
5475 ENABLED DISML 26 DS1_CAMINF THEER FLAZPPFLZ6.D51 _CAMINF, IMAGE, 200000,,0.0,0.0,0.0,0.0,LIN,1.0,0.0,doocs image,, PPLaserZ
6476 EMABLED DISML.Z26 D51 _CaM2ZFF Image
5477 EMABLED DISML.Z6 D52 _CAMINF Irmage
6475 EMABLED DISML.z6 D5z _CAMzFF Image
5479 EMABLED FLASHZCPUFLZ4.PULSEE... CHOO PULSECOUNT Mairmum size [bytes]: Remaining elements:
6450 EMABLED FLASHZCPUFLZ4.PULSEE... CHOO PULSEEMERGY MEAMN
6481 EMABLED FLASH2CPUFLZ4.PULSEE... CHOZ PULSECOUNT Keyword Data Format Size Units Max Min
-
If Access Rate > 1 minute then P bl e Of sk
‘SLOW'’ => hi Archive Heartbeat Sbspton

=2 darcnive rcnive nea ea
6490 ENABLED WAC.ML #0 HY Min Max Uriits
5491 EMABLED FLASHZCPUPPLASERL.D... TCFIBER.DOUBLES DOUBLESZ P

Reload DB Lock OB LB unlocked W,




Python News

= PyTINE API offers asynchronous interface
= PyTine.attach()

»»» import PyTine A3 pt
el
»>»» def cb(id,cc,d):
print (d["timestring"]])
print (d["data’])
bS5
»»» lid=pt.attach (address='/PETEL/Idc/Buffer-0",property="1",callback=ch)
»»» 30.05.15 11:50:13.413 CDT
100.5762939453125
30.05.15 11:50:14.297 CDT
100.57471466064453
AN.N5.15 11:50:=15_4n01 CNT

= + PyTine.detach()

Callbacks and GUI operations ...




TINE and Python

From a 2015 TINE Users Meeting

PyQt callback paradigm:

import pygtgraph as pg
import pygtgraph.exporters
from pygtgraph. 2t import OtCore, QbGuil

from Pyotd.QbCore import 20bject, pygtSignal, pygtslot

import os

import threading
import otypes as C
import nuwapy as np

Apygtdlot()
import PyTine as tine def on update():
import time pl.setData(y=vyd, x=xd);
class Update{Q0hject): upd = Update(];
update = pyqtiignal(); upd.update. connect{on_update);

def init (self):
QChject.  init  {self);
def do_update(self):

self.update. emit () ; xd = np.arange(0,32768);

wd = np.arange(0,32768);

def ptrain cb(a,b,a):
global wd
vl = o["data™] [0:32768];
upd.update.emit () ;




Matplotlib + callbacks

import matplotlib.pyplot as plt
import matplotlib

import threading

import time

import queue

import functools

import copy

import PyTine as pt

# function to start plot thread
def plot():
# we use these global variables because we need to access them from within the decorator
global plot_thread, send_queue, return_gueue
return_gqueue = queue.Queue()
zend_queue = queue.Queue()
plot_thread=threading.currentThread()
# we use these global variables because we need to access them from the main thread
global ax, fig
fig, ax = plt.subplots()
# we need the matplotlib window in order to access the main loop
window=plt.get_current_fig_manager().window
# we use window.after to check the gueue periodically
window.after(10, update_figure, window, send_queue, return_gueue)
# we start the main loop with plt.plot()
plt.show()

#ript{Run In Flotting Thread) decorator
tdef ript{function):
def ript_this(*args, ¥**kwargs):
i global send_queue, return_gueue, plot_thread
if threading.currentThread() == plot_thread: £if called from the plotting
i return function{*args, **kwargs)
else: #if called from a diffrent thread -= send function to queue
i zend_gueue.put(functools.partial(function, *args, **kwargs))
return_parameters = return_gueue.get(True) # blocking (wait for re
i return return_parameters
return ript_this g = queue.Queue(10)
#list functions in matplotlib you will use
; functmns tcn decorate = [[matplotlib.axes.Axes, plot'],
i I [matplotlib.axes.fxes, ' bar'],
[matplotlib.axes.Axes, hiz=t'],
[matplotlib.figure.Figure, =avefia'l,
[matplotlib.backends.backend_tkaga.FigureCanvasTkf&agag, draw'],
[matplotlib.lines.Line2D, '=ct_vydata'],

def cb(id,cc,d):
global q
g.put{copy.copy(d))

ia::h:l :thE I:I:Ec:c:rai::ar to the functions
tfor function in functions_to_decorate:

setattr{function[0], function[1], ript(getattr{function[0], function[17))) Some helper fu nctions

# function that checks the send_queue and executes any functions found

tdef update_figure(window, send_queue, return_gueue):

try:

callback = send_gueue.get(False) # get function from queue, falze=doezn't block
return_parameters = callback() # run function from gqueue
return_queue.put{return_parameters)

except:

i Mone

window.after( 10, update_figure, window, send_queue, return_gueueg)




Matplotlib + callbacks

def cb(id,cc,d):
global g
g.put{copy.copy(d))

def main():
#start the plot and open the window
thread = threading.Thread(target=plot)
thread.zetCaemaon({True)
thread.start()

lid = pt.attach('/FETRA/BFPM/£0','Orbit. X' ,callback=ch)
names = pt.list(context='FETRA server="EFM')
global ax, fig, g, plotted, 11

plotted = False

while thread.isalive():

if not g.empty():

d = g.get()

if not plotted:

#pl, = ax.plot(d['data'])

bl = ax.bar(range(len{d['data']}),d['data'])
ax.set_xticklabels(names['devicez"])
plotted = True

else:

#pl.=et_vdata(d['data'])

for r, hin zip(b1, d['data']):

{ r.set_height(h)

fig.canvas.draw()

else:

i time.sleep(1)

print('Cone")

#thread.join() #wait for user to close window
main()

time.sleep(1) #we need the other thread to =et fig' and 'ax’ before we continue

m Figure 1
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PyTine Synchronous AP

Avoid the callback issues by using synchronous calls ?
o PyTine.get() read a value without input
o PyTine.call() read (and/or write) a value with/without input

o unless the option SYNC is specified, the call will start an
asynchronous listener from the buffered service layer

‘reflected memory’
make your call and update your GUI ...

©)
BUT:

o builtin latency

o don’t know when the data are fresh (when is a good time to call
PyTine.get() ?

Potential issue with a listener :

o  when does it stop listening?

deadband of 5 minutes (without a get()) will stop the listener.
O  (larger payloads have a smaller deadband)




[PyTine Synchronous API ]

= What if a GUI client changes an address
(e.g. a device in a combo box) and knows that it
won't call the old address again®?
o waiting for a large payload to disappear via

the deadband can lead to unnecessary
network and cpu load.

= e.g.video frames or large waveforms
= New call : PyTine.stop_get()

o with same parameters as the original get()
will stop the listener.




PyTine news

Orbit correction :

o that old orbit correction/optics server (from 1993) can
still be used !

uses (non-tagged) structures (we didn’t have tagged structures
back in 1993)

New PyTine calls :
o register_type()

puts a user-defined tagged structure in the TINE structure
registry

o structure_to_bytes()
Gets an array of bytes from a structure

o byes to_structure()
Makes a structure from an array of bytes



Orbcore Python example:

import PyTine as pt
hdr = {

"CorrClass':{"BYTE"':0},
'errorStr':{'char¥32 !

'Fne -92 5 .register_ type ('EBmpHdr',K bumpHdr)
'"Arr mon':{'sh ":0},
"Rrr cor':{ t':0},
"BZrr 11":{'short':0},
- {0 . } b = pt.structure_to bytes('Cp

output = pt.call (address="/Common/CPTICL3/ _

14 p3x w237, property='HELADER' ,size=len(b),
input=b,inputsize=len(b) , format="STRUCT.BYTES", inputformat="STRUCT.BYTES"', mode='READ|WRITE")

:01,

pt.register type('CptHdr', hdr)




Orbcore Python example

|psName = ["E

strength =

|for n, = in zip(psName, =trength):

bumpHdr ['CoilName'] = n
bumpHdr['Strength'] = s
b = b + pt.structure to_bytes ('EBmpHdr' ,bumpHdr) #add all the by =}

Jfor 1 in range (len (psName) , 400
b = b + pt.structure to bytes('BmpHdr' ,bumpHdr) #add all the bytes together ..

" ,property='GET-CUERRENT' ,zize=len(b) ,input=b,input=size=len(b),format=

,mode="RELD |WRITE")

# =plit the returned byte blob up into known guantities ..

h2=pt.bytes to structure('BmpHdr',Kbl)

Bare bones orbit correction, but Gajendra is writing
some nice wrappers ...




