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-~ Sardana is...
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Scientific SCADA Software Suite

== Suite = Sardana & Taurus projects .
e = Spock - IPython based CLI
Taurus based GUIs 100 % Python

Built on top of TANGO

Extendable with plugins

Community driven:
S G A ey e

ALBA

Max Born Institute

MacroServer — powerful sequencer

Device Pool - HW access + low level control

from sardana.macroserver.macro import macro

Sardana DS
@macro()

l def hello_world(self):
. """This is a hello world macro"""
Imem, 5
yYvY
Controller
W e

self.output("Hello, world!")
seyial
-
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B Macros - Python function or classes

ALBA

K sardanaeditor. py o @@
Y ak @ 1 3% I ), @ pcapac20l4.py* @ "=, [= [outline
4 MS_zreszela_L i 3 | 9 New.‘.‘ - _;:-tr-HN
v~ Macto :5,::;11:: test %j @macro([ ["moveable", Type.Moveable, None, "movesble to move"l, L5 open... Ctrl+0

Hooks communication 16 ["position', Type.Float, None, "absolute positien®] 1)

demo 17 def move(self, moveable, position): k=l save . oy

env 8 e "Thlstma(ro moves a motor to the specified position""" = Save & apply Ctri+5s Addlngy edltlng macros
[EXREGH moveable.move (position) o

Teuister self.output{"Motor ended at ", moveable.getPeosition()) TrREvETt at runtlme

Tinanacros_lib
class loop(Macro, Hookable): || File list management

lists
_ Copy path to clipboard points

loop 0 10 3

log_test
macrostatus_demo
mca

motor
pcapac20l4

@ AlignOptics
@ ask_nunber_of foints

ey o=t T =

w T TrrE=— o =
Pihints = { 'allowsHooks':({'pre-move', 'post-move', 'pre-acq', ‘post—accl‘

D o T B i S S
T ' T T ' T T T T T T

4 New window
param_def = [['start', Type.Integer, None, 'start point'l,
['step', Type.Integer, None, 'end point'l], 4 Split vertically
['step', Type.Integer, 1, 'step'l]

4 Split horizontally
result_def = [['result', Type.Integer, Mone, 'result’ ]]I — Close this pansl

ook def hookl(self): ™ @ hookl
M::peData self.output("In hook 1") @ hook2
 hove # hook3
5 OptimizeBeam def run(self, , stop, step): # hookd
o OExafs self.infol arting loop") ® hooks
> & pm_test self.hooks [ (self.hookl, ["pre-acq"1)] # hooks
¥ ® a2 for 1 in xrangs(start, stop, step): & run
= adscan 1 " = an - -
; Eete seti.output( At step %=d" % 1) >~ @ hooked dummyscan
© m2scanct self.flushoutput() @ AlignOptics
© a3scan & OptimizeBeam -
€] f hoek, hint 1f.hooks:
@ a3scanc O Reogpy e A ST neoks @ QEafs Interactive macros
= s STt = & MergeData
return 1
class hooked_scan(Macro): = ~ ask_number_of points [x
" n example on how to attach hooks to the various hook points of a scan.
param_def = [ @ How many peints?
['motor', Type.Moveable,None, 'Motor to move'],
['start_pos', Type.Float, None, 'Scan start position'l],
| | o ['end_pos', Type.Float, Mone, 'Scan final position'], g ~
In pUt parameters & ['nr_interv', Type.Integer, None, 'Mumber of scan intervals'], ~
T dascanc ['integ time', Type.Float, None, 'Integraticn time']]
results & data SE— cancel | [ ok |

self.info("\thookl execution")

© mesh

© meshc

© scanhist

>~ ¢} sequence
E

def runiself, mot, start, end, nr, intt):
self.ascan, pars = self.createMacro("ascan', mot, start, end, nr, intt)
self.ascan.hooks = [(self.hookl, ['pre-acq'])]

standard self.runMacro(ascan) 3
8 Plotting
ot @property )
© nstate Pp{def data(self):
@ nr return self.ascan.data
@ mvr OO + = B«
© pwa @imacrof) -
© pwm ef ask_number_of_points(self): / Verinyn(z)=‘,[ cos(zsing) dé
& 'E;W{'t vunpsks user for the number of points''* 0
® ::t—.L;'“ i nb_points = self.input("How many points?", data_type=Type.Integer)
@ set_pos
. © set_user_pos @macro ()
SPEC like commands © setiiner def J8_plot(self):
© uct ample JO at linspace(0, 20, z00)"""
© umv linspace(0, 20, 200)
° unr y = jo(x)
Bk x1 = x[::10]
® wu yl = map(jo1, x1)
© wum TF PYPLOT.PLOTIR, ¥, LaBEl=I JJ OlZIT I
> ToT self.pyplet.plot(xl, y1, 'ro', label=r'g$J_o~{integ}(x)g')

self.pyplot.title(r'verify $3_0(x)=\frac{1}{\pit\int_o~{\pilticos(x ‘\sin\pfl 2

self.pyplot.xlabel (' $x%')

self.pyplot.legend()

~
v 5 10 a5 2
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A~ Usage in Experiment Control

ALBA

e Macros for experiment control:
e Scans: step & continuous
* Optical elements alignments
* Experiment sequences

« Sample environment
preparation

XKoo  TaurusTend <@controls02> EIe)
200 r uis

Macro Serve

4
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A~ Usage in Accelerator Control

ALBA
(]

File Wiew Taurus Tools Panels Help

- T3
g Load Perspectives 0

run_process ackin|Onkne_temporary o @ Monitor_InjBump Qutput

* Macros to support accelerators e
operation and monitor: -

LINAC injection parameters oY CERiEmmEE
Injection to Booster T i 1 i
Injection to SR o

Injection bump .

Menitor_PM

> | @

Runistop:

Monitor_InjBump

Run/Stop:
Monitor_InjBumgp 1 6T bad shots!

Force PM Monitoring

Force BOsein Monitoring . i)

Force SRinj PM Monitoring . 0

tor bl

wal
2023-02 20138103 Walting for Wamm-up. o

A Reset: o I -
Aol Monitor... Monitor..  Monitor..  FUR_Proce.. | FUR_PFo..  FUA_Proc..
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A~ Installation

AL B A
+ PyPI

e Debian Linux

* conda

conda create -c conda-forge -y -n macros_tutorial \
sardana \
matplotlib \ # macro plotting
h5py \ # HDF5 file recorder

gtconsole \ # QtSpock
jupyter_client=6.1.11 \ # pinned version for QtSpock
pyqtgraph \ # scan plotting
silx \ # opening scan file
tango-test # for demo purposes
conda activate macros_tutorial
pip install git+https://github.com/ALBA-Synchrotron/sardana-
tango.git

More on: https://sardana-controls.org/users/getting_started.html
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A

ALBA

# Start the Sardana server
Sardana demol
# Confirm with [Y]
# Start the Spock client - SPOC, based
Spock
# Confirm with [y]
# select the door Door_demol_1
# In Spock create simulated elements:
sar_demo
# List created elements
lsa
# Execute a step scan
ascan mot01 0 5 5 0.1

Sardana Macros @ Tango Workshop

on IPython

ioveri®ol
mot®1
mot02
mot®3
mot04
offset0dl
oned0d1
tgol
twod01
zerod01
zerod02
zerod23
zerod24

Server, Spock and sar_demo...

CTExpChannel
CTExpChannel
CTExpChannel
CTExpChannel
PseudoMotor
I0Register
I0Register
PseudoCounter
Motor

Motor

Motor

Motor
PseudoMotor
OneDExpChannel
TriggerGate
TwoDExpChannel

ZeroDExpChannel
ZeroDExpChannel
ZeroDExpChannel
ZeroDExpChannel

Controller

ctctrlol
ctctriol
ctetrliol
ctctrlol
slitctrlol
iorctrlol
iorctrlol
ioveri@ctrlol
motctrlol
motctrlol
motctrlol
motctrlol
slitctrlol
onedctrlol
tgctrlol
twodctrlol
zerodctrlol
Zerodctrlol
Zerodctrlol
Zerodctrlol

1
2
3
4
1
1
2
1
1
2
3
4
2
1
1
1
1
2
3
4




o~ How does it work?

ALBA

e Check macro code with:
prdef sar_demo

* Macro iIs avallable in Spock as a
magic command.

 Macros code Is executed on the
server side.

91: prdef sar_demo
@macro( [
["elements",[
["elem_type", Type.String, None, "Element type"],
["elem_quant", Type.Integer, @, "Element quantity"]
{'min': @, 'max': None}
1, None, "Number of elements to be created per type"]

def sar_demo(self, elements):
"""Sets up a demo environment. It creates many elements for testing"""

try:
SAR_DEMO = self.getEnv(_ENV)
self.error("A demo has already been prepared on this sardana")
return
except:

pass

db = PyTango.Database( )

elements_guant = default_elements_quant.copy()
for elem_type, elem_quant in elements:
elem_type_lower = elem_type.lower()
if elem_type_lower not in elements_quant:
raise ValueError(
"element type '{}' is not recognised (allowed types: {})".format(
elem_type, list(elements_quant.keys())))
# Replace the default quantity with the configured one
elements_quant[elem_type_lower] = elem_quant

mot_ctrl_name = get_free_names(db, "motctrl", 1)[0]
ct_ctrl_name = get_free_names(db, "ctctrl", 1)[0]
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— Other macro execution clients
ALBA

# Start the Macro execution GUI
taurus gui macrogui

# Connect to the MacroServer and Door: Menu - Taurus - Macro
execution configuration..

# Compose and run a sequence X

']
o
Run/Abort:
ds5Can 3
File View Taurus Tools Panels Help o
: : Load Perspectives_ E m pymca w
@ ® Experiment Config =]E3] z
0 | Full sequence plot Yo ke el 8 0%
= . [ This experiment configuration widget is in view mode. Change mode to enable editing. | |
() Edit mode
Macro Parameters Progress Pause M tG T h
& 1 [ 100% | = | Measurement Group ‘ Snapshat Group Storage
ascaﬂ [gap0d1, 0.0, 10.0, 10, 0.1] T100% | |
Active Measurement Group |tangom ~ | | +
v
| a8 7} - = ¥ — § : :
< [ U B3 Vel N s Gt File View Taurus Tools Help
8 Channel enabled output = Plot Type 2 Plot Axes
2 I Bowp - b - : : Load Perspectives -
! B ct0? true true No <mov>
| o sysitg test... true true Spectrum <mov> Jupyter Otfonsole soicd 3
SR P Spock 3.4.2 -- An interactive laboratory application.
Parameter Value o
help -> Spock's help system.
motor ap01
Ll = object?  -> Details about 'object'. Zobject also works, ?? prints more.
start_pos 0.0 i
final_pos 100 IPython profile: spockdoor
= b
nr_intery 10 ™ Door_demol_1 [1]: lsa
integ_time 0.1 Name Type Controller Axis
€Reload Keep editing |+ Apply ctol CTExpChannel ctetriel 1 : :
- . - ctez2 CTExpChannel ctectrlel 2
Manual ~ Macros !E:]uences | MacroDescription | DoorResult Scan plot |jr|.7)er|men(canfrlgr| ctes CTExpChannel ctctrlel 3 O
e =7 ctesd CTExpChannel Ftctrlm| 4 o
o & 01 25 3155 3 8937 - gap@l PseudoMotor slitctrlel 1
7 T 0.1 22,3128 3. 62445 ior@1l I0Register iorctrlel 1 Q_
a a 01 22 3125 401722 i i . ?
o & o'l e Gae ) 19r02 I0Register ) 1?rctrll 2 (D
10 10 01 553138 483452 ioverinel PseudoCounter ioveri@ctrlel 1
Operation saved in /twp/scan kS [HDES: :Miscan) - mote1 Motor motctrlol 1 =
Console | DoorQutput | mot@2 Motor motctrlal 2 O
- : mot@3 Motor motctrlel 3
0 mot@4 Motor motctrldl 4
offsetdl PseudoMotor slitctrlel 2
oned@l 0OneDExpChannel onedctrlel 1 ~
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o~ How to plug-in a macro?

ALBA

* Macro discovery:

* The plugin discovery system is based on directory scanning an
ython module inspection

e Custom macros should be installed in one of the MacroPath
directories

# Create a directory for you macros:

mkdir /tmp/macros

# In Spock set the MacroPath property:

_MACRO_SERVER. put_property({"MacroPath":["/homelocal/zreszela/
miniconda3/envs/macros_tutorial/lib/python3.10/site-packages/
sardana/macroserver/macros/examples/", "/tmp/macros"]})

# Restart the Sardana server and Spock

# List newly added macro libraries =R —

communication /homelocal/zreszela/miniconda3/envs/macros_tutorial/lib/python3. 10/site-packages/sardana/macroserver/macros/communication.

= leno /homelocal/zreszela/miniconda3/envs/macros_tutorial/lib/python3.10/site-packages/sardana/macroserver/macros/demo.
discrete /homelocal/zreszela/miniconda3/envs/macros_tutorial/lib/python3.10/site-packages/sardana/macroserver/macros/discrete.
S m a c I env /homelocal/zreszela/miniconda3/envs/macros_tutorial/lib/python3.10/site-packages/sardana/macroserver/macros/env.
acquisition /homelocal/zreszela/miniconda3/envs/macros_tutorial/lib/python3.10/site-packages/sardana/macroserver/macros/exanples/acquisition.
debug /honelocal/zreszela/miniconda3/envs/macros_tutorial/lib/python3.10/site-packages/sardana/macroserver/macros/exanples/debug.
funcs /homelocal/zreszela/miniconda3/envs/macros_tutorial/lib/python3.10/site-packages/sardana/macroserver/macros/exanples/funcs
hooks /homelocal/zreszela/miniconda3/envs/macros_tutorial/lib/python3. 10/site-packages/sardana/macroserver/macros/examples/hooks.
motion /homelocal/zreszela/miniconda3/envs/macros_tutorial/lib/python3.10/site-packages/sardana/macroserver/macros/exanples/motion.
paraneters /homelocal/zreszela/miniconda3/envs/macros_tutorial/Lib/python3. 10/site-packages/sardana/macroserver/macros/exanples/paraneters .
plotting /homelocal/zreszela/miniconda3/envs/macros_tutorial/lib/python3. 10/site-packages/sardana/macroserver/macros/exanples/plotting.
/homelocal/zreszela/miniconda3/envs/macros_tutorial/lib/python3.10/site-packages/sardana/macroserver/macros/exanples/scans.
/honelocal/zreszela/miniconda3/envs/macros_tutorial/lib/python3. 10/site-packages/sardana/macroserver/macros/exanples/specific_experinent
submacros eszela/miniconda3/envs/macros_tutorial/lib/python3. 10/site-packages/sardana/macroserver/macros/examples/submacros . p
user_input eszela/miniconda3/envs/macros_tutorial/lib/python3.10/site-packages/sardana/macroserver/macros/examples/user_input.
expconf /honelocal/zreszela/miniconda3/envs/macros_tutorial/lib/python3.10/site-packages/sardana/macroserver/macros/expconf .
r / ela/miniconda3/envs/macros_tutorial/lib/python3.10/site-packages/sardana/macroserver/macros/expert.
/homelocal/zreszela/miniconda3/envs/macros_tutorial/lib/python3.10/site-packages/sardana/macroserver/macros/h5storag
hkl /homelocal/zreszela/miniconda3/envs/macros_tutorial/lib/python3.10/site-packages/sardana/macroserver/macros/hkl.
toregister /honelocal/zreszela/miniconda3/envs/macros_tutorial/lib/python3. 10/site-packages/sardana/macroserver/macros/ioregister.
lists /homelocal/zreszela/miniconda3/envs/macros_tutorial/lib/python3. 10/site-packages/sardana/macroserver/macros/Lists. py
nca /homelocal/zreszela/miniconda3/envs/macros_tutorial/lib/python3. 10/site-packages/sardana/macroserver/macros/mca.
scan /homelocal/zreszela/miniconda3/envs/macros_tutorial/lib/python3.10/site-packages/sardana/macroserver/macros/scan.
sequence /homelocal/zreszela/miniconda3/envs/macros_tutorial/Lib/python3. 10/site-packages/sardana/macroserver/macros/sequence. py
standard /homelocal/zreszela/miniconda3/envs/macros_tutorial/lib/python3. 10/site-packages/sardana/macroserver/macros/standard.
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A~ Hello world example

ALBA

« Macro functions are decorated with @macro ()

* Macros log messages are sent to the clients

* Different log levels can be used

 Macros may use input parameters and results
* >50 parameter types are available

# In Spock edit the macro:

edmac hello salute

# Apply the new code with [y]

# Run the macro:

hello

# Let’s add a macro parameter of type String called “name”
edmac hello

13 |: prdef hello
@macro([["name", Type.String, "Cape Town", "Whom to greet?"]])
def hello(self, name):

mn IIMaErD hE-L'LDII min
self.output(f"Hello {name}!")
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~ Macro features

ALBA

 Macros can call other macros: self.<macro_name>() e.g.
self.hello(*Paul”)

* Interactive macros - macros can ask for input e.g. ask_peak.
* Plotting — macro can plot data e.g. mandelbrot 10 100

* Interrupting — macros can be stopped, aborted, paused and
resumed. Run a scan macro and try <Ctr L+C>.

 Macros can access to a shared environment: Isenv, senv, usenv

# In Spock define MultiGreet environment variable
senv MultiGreet 3

# Edit the macro and repeat greeting MultiGreet times
edmac hello

# Apply the new code with [y]

# Run the macro: 36]: prdef hello
hello @macro([["name", Type.String, "Cape Town", "Whom to greet?"]])
def hello(self, name):
n "IIMacro hel'l‘ollll n
for _ in range(self.getEnv("MyEnvVar")):
self.output(f"Hello {name}!")
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~ Scan with Tango attributes

ALBA

# In Spock set the PoolPath property and restart the server
Pool _demol_1.put_property({"PoolPath":
"/homelocal/zreszela/miniconda3/envs/macros_tutorial/lib/python3.1
0/site-packages/sardana_tango/ctrl/"})

# Define the controller instance

defctrl TangoAttrMotorController tangomotctrl101

# Define the motor instance

defelem tangomot0l tangomotctrl0l 1

# Configure the motor to point to a Tango attribute
tangomot0l1l.TangoAttribute = "sys/tg_test/1/ampli”

# In expconf define a measurement group with cto1l
sys/tg_test/1/double_scalar, configure plotting and storage
expconf

# Open online plotting widget

showscan

# Run a scan

ascan tangomot0l 0 10 10 1 |

# Open the data file e e

silx view /tmp/scan.h5

31.1985 0.0386212

40.0472 1.10815

40.0472 2.19201

40.0472 3.27303

44.4539 4.33942

44.4539 5.40785

44.4539 6.48691

53.2253 7.54208

5822253 8.62113

57.5874 9.70655

57.5874 10.7654 .
sal n ‘tnm n.h5 (HDF5::NXscan)
ditF Oct 5170557202 tk ng 0:00:11.795911. Dead time 6. setup time 0.1%, mot

[0)
i
2
3
4
5
6
7
8
9
1

@

3
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o~ Home Page

ALBA

http://www.sardana-controls.org

Access to:
e Documentation
) Releases Q sardana Home Page — sardana 3.4.2 documentation - Google Chrome <2>
b Git repOSitory Sardana Home Page — sa +
e . = c O sardana-controls.org
* Mailing lists
* Bugs & Requests tracker .
 Enhancement Proposals "g ‘a Sardana Home Page

A sardana
# / Sardana Home Page

View page source

Search docs
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