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— Slow-Plot Interactive Display

Current Ramping

Target Current (4) 0

Ramping Speed (A/s)  [0.01

Apply
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kwargs get(

dev1ce.ch(0

set_Vi(vi,

.ramp(ramping).

**kwargs):

ramping = kwargs.get(

device.ch(1

ef set_V2(V2,

).ramp(ramping).

**kwargs):
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sys.path.insert(s, os.enviren.get('VAKA PKG', Neme)) # fo

impert numpy as np
from vaka import vkplot as plt

fig, axes = plt.subplots(2, 1)

% = np.Linspace(s, 18, 188)
¥ = np.randoa. randn(168)
axes[o].plot(x, y)
axes[8].plot(x, x+y)
axes(1].histly)

plt.show()
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from slowpy.control import ControlSystem
= Sloy:PlotInteractive Display ControlSystem.import_control module('Dripline')

— Slow-Plot Interactive Display

Current Ramping

Target Current (&) 0 (3\\C\< ctrl = ControlSystem()
Rameing Speed (/%) 001 dripline = ctrl.dripline(dripline_config={'auth-file':'/home/slowuse

alicat_flow = dripline.endpoint('sccm Alicat Inj Gas')
habs_current = dripline.endpoint('set A_PS Diss_AS')
hiden_eth = ctrl.ethernet('10.4.0.28', 5026)
hiden_eth.import_control_module("Hiden")
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current = float(kwargs.get('current', 0))
ramping = float(kwargs.get('ramping', 0.001))
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Sun, Nov 16 16:35 -8h
ma E'lﬂ‘ async def start(run_number:int=None, stop_after:bool=None,
run_length:float=None, repeat: bool=None, offline:bool=None):

Run Control

Run Control

Running

if run_number is not None:
run_setting.run_number run_number

if stop_after is not None:
run_setting.stop_after stop_after

if run_length is not None:
run_setting.run_length run_length

rate_trend e - nhits_hist if r‘epeat is not None:
. run_setting.repeat = repeat

if offline is not None:

run_setting.offline = offline

save _run_setting()

run_status.start time = round(time.time(),3)
run_status.running = True
<h3>Run Control</h3> await ctrl.aio_publish(run_setting)
<form> await ctrl.aio_publish(run_status)
Run Number: <input name="run_number” type="number" step
<input type="checkbox" name="stop_after" c<d-value="run_
<input type="number" nzme="run_length" style="width:10e
<input type="checkbox" name="repeat” sd-vzlue="run_sett
<input type="checkbox" name="offline" sd-value="run_set
<p> async def stop():

<div style="font-size:152%"> run_status.running = False
await do_run_stop()

await do_run_start()

return True

<input type="submit" name="run_control.start()" vilue="

<input type="submit" name="run_control.stop()" value="S e e

</div> run_setting.run_number += 1
</form>
save_run_setting()
await ctrl.aio publish(run_setting)

7\737“(_) lll\‘\ﬁ/ \°5>(_9 await ctrl.aio_publish(run_status)
/_R‘Q\Jﬁﬁg?&ﬂgz@ﬂjb return True
(Streamlit @/ \A(>FT 4> €851, FEHHNS...)
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L s Title
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S 104 Entries 100 b
Mean 50250 ®
. std 2590 = 204
- [ 1] | Cr MHM{ w
T ~ T 1 0+ T T J
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Number of Hits Channel
Record (Tree) Table Map View of Graph
cPU time status message
Percent 114 2023-11-13T13: good Everything is fine
Temperature 65 2023-11-13T13:44: good Everything is fine
Memory 2023-11-13T13:44:43 bad Something went wrong
Size_GB 16.6 2023-11-13T13: good Everything is fine
Free_GB 139 2023-11-13T13:45: good Everything is fine
Disk 2023-11-13T13:45:13 good Everything is fine
Size_GB 3728 2023-11-13713:45:23 good Everything is fine
Free_GB 99.6 2023-11-13T13:45:33 good Everything is fine
Network 2023-11-13T13:45:43 good Everything is fine
Address 10.19.103.1 2023-11-13T1. 3 good Everything is fine
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T
] 100
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3
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F
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Plot Demo with Dummy Data Source

Last 3days # Every 5 min

Time-Series Graph
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Data Download / Export
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#1: FEEHEADOT T H5—/\ (Slowlette)

FEEIEA I/O (async) [CLDEIREVEIFA TR, CILF R VS DR, EEYIL—T (>0

FastAP| @M URL /\1>74>7 (B

Starlette RMIEEHAERSAIE (B{D &/ \VNSERVIEER (JRB)
from slowapi import SiowAFI class | :
def __init__(self, name:str):

app = SLowAPI() self.name = name

. get( ) wapil.get( )
async def hello(name:str, repeat:int=1): hello(self):

return * repeat return [f {self.name} ']
BEREGEHY MyApp(slowapi.App):

__init__(self):

_ . uper().__init_ ()
3E|E,HH9L11¥ self.slowapi.include(Fruit(
- |/O %5@&5[28”@2(\_—?&:3‘5 self.slowapi.include(Fruit(
- AN RVIEBDICES @slowapi.get( )

— HH DRIV EEEEL hello(self):

return [ ]

app = MyApp()

o LURYZUREDAIB/ICNE - Web APl OE)BVILIR
o HTTPS $&#w, EZEWGE HTTP/2, - — 1%]52%?@757 1t
. QMSUTERE — RN
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MBS : WebSockets [2&BT—92RI—=T

“ impo
impo

from
data

Streaming Test

Last 15 minutes

rt time
rt numpy as np

slowpy.control import control sy<iEs

ctrl.value(3.2)
ctrl.value(2.0)

slowpy import Graph
slowpy.store import DataStore Red
store = DataStore Redis(

next store time = 0

:async def _initialize():

to =
asyn

ctrl.export(fx, name=
ctrl.export(fy, name=

c def _loop():
global to

t0 += 0.05
t = np.linspace(@, 1, 100)
np.random.normal(np.cos((t+t0)*

x1
X2

Current X

v} 4’ Every 10 seconds v PRI Update: Thu, Aug 28 19:44 (6 seconds agol

Current Y

Thu, Aug 28 19:44 -7h
B8 a8

Current XY Control

1.04

0.04

=) 3.2
Fy -.7 2

np.random.normal(np.sin((t+t0)*f1l

(fx)*6.28), 0.0003)
2t (fy)*6.28), 0.0003)

, 9.y, g_xy = Graph(), Graph(), Graph()

g X
g _x.add point(t, x1)

g_y.add point(t, x2)

g _xy.add point(x1, x2)

await ctrl.aio publish(g x,
await ctrl.aio publish(g vy,
await ctrl.ailo_publish(g xy,

ctrl.sleep(0.5)

T¥INAVITAT

T2 TENIE
D VT~POZED
[ENZDIFTEND

WebSockets 1283
228N )—-=27T

TS50 ORIS
ZDIBTEND
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Scalar Display

Thu, Aug 28 19:51 -7h

4} Last 5 minutes M CASCARNLNERY PRSI Update: Thu, Aug 28 19:51 (15 seconds aga)

Current Values

ch00 ch01
10.975 7.482
Thu, 19:51 Thu, 19:51

Grafana (D
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ch02 ch3 (x10)
14.058 Low
Thu, 19:51 Thu, 19:51




HMIERE: RDO—(BFRM/N\RIL CARERT

NRILBEFDEZ

MKS RGA

) Last 12 hours

%/ Every 1seconds v

Py vl Update: Fri, Aug 22 12:18 (1 seconds ago)

B CTIREFRM

Adep

Fri, Aug 22 12:18 -7h

Ei B

Partial Pressure (mbar)

Device Control Filament Multiplier (auto on) Run Status Device
Control Yes Acquire | | Rels |
i i Filament oN Turn On || Turn OFF|
Acquired On Off Runnin Tum o
q g Multiplier off (turns on automatically when conditions are satisfied)
Measurement
Hi 1248 i 1248 i 1248 i 1248 Scan Mode @® Barchart: | Peak Average v | (time-series is recorded only in Barchart mode)
' ' ’ ' Analog: | 8 points/peak
Detector Accuracy Scan Status Next Scan Mass Range start:[1 < lend:[100 ¢
. Accuracy |3 v
=u. Detector Multiplier 3 v
SEM 3 3/8 m=0.0 in 21 sec (multpl \
I | | Interval [60 |sec (@for not repeating)
Fri, 12:18 Fri, 12:18 Fri, 12:18 Fri, 12:18 Start |St0p‘
10 Mass Spectrum 106 Historical Partial Pressures
-rg Mass02 5.63e-10 mbar
Mass Spectrum € Mass18 1.94e-9 mbar
Date 2025-08-22 (-0700) Mass28 3.21e-10 mbar
Time 12:17:55 Mass44  2.64e-10 mbar
10° Cumulative 10°% 4.65e-9 mbar
- - MRSMAASsEaRS Rase Sum 4.65e-09 mbar
1070 ] 10"
1077 1 : . 1072 , , ‘ ,
80 100 00:00 03:00 06:00 09:00 12:00

Mass Number

Fri, Aug 22 2025 -7h

Grafana (D
CNDEERZ
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Filgae: NI 57

AN -=VT RERINT-IDT ST

Thu, Aug 28 19:59 -7h

"
M C A EEICN R PRy Update: Thu, Aug 28 19:59 (2 seconds ago) [E n

- Last 1 minute

Last 60 sec Trend (streaming)

20 Raw Value (Streaming)
LTI ¢++ { Y ++++4 i '
10 + ' d‘ * +. | ++! , +H“+ "++*++H h \U* ; i + +4 5.49
wht™ Ty T AR R ——
04 i N +§+H.+’++§+ 20 -10 0 10 2
+
Thu, 19:59
21‘ [} 2;0 2‘30 z:m 2;0 ZéO
lapse from start (s)
Stored Time-Series
204 - Stored Last Value
] A it eI | . . 1 7 A . f
2 A/ YR L AV Aall [ ing)as
S L WA 0 P 8 . R FR. RS L AN I
Y Wil \ AL ) L. =
14 \
-5 4 Thu, 19:59
'\915‘31'\5 TQ:Sé:ED 19:5‘8:45 1915‘9:00

Thu, Aug 28 2025 -7h

Nk (E): I30ATI10~ (A—51ER)
RII(R) . UBYTUIITESNEEDIE (HEEER)
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e . Matplotib OMZBE AN ) —=7

\ a6
HNIFKIZETEZ<EIBD Python/Matplotlib g

[

Eimport numpy as np
“import matplotlib.pyplot as plt
F from slowpy.control import control system as ctrl o plots - srrorbars

Figure 1

o] ol ] ki
‘ i |
async def _loop(): w0
< X = np. lmspace(@ 1@@) o 00 2histdtamd s m.cim 00 25 cders?S 10.0
y1l = np.random. normal(?, 3, len(x)) s w0 .,
y2 = np.random.normal(3, 5, len( . . T LI
eyl = np.random.poisson(7, 5 ” o944 7,
ey2 = np.random.poisson(3, ; s . ﬁ.‘ﬁ
fig, axes = plt.subplots(2, 2 JesivaEiE R

.plot(x, y1, label= ) o

.plot(x, y2) SIOWDaSh @J_ﬂ_gzg
.errorbar(x, y1, yerr=eyl, fmt= , label= )

.errorbar(x, y2, yerr=ey2, fmt= ) ——

.hist(y1, bins=np.linspace(-5, 15, 11), label watploti

.hist(y2, bins=np.linspace(-5, 15, 11))
.scatter(y1, y2, c= , Label= )
.scatter(x, yi1, c= ) SRS YW YA 1 -~ ) +. %‘
.set_title( 0 - ’ ‘MT ‘ ‘lﬁ'%
.set_title( "
.set_title(
.set_title(

.set xlim(-1, 11)
.set_ylim(-25, 30) ol
.set xlabel( ) . ?f

ssssssss

ssssssss

await ctrl.ailo publish(fig, name=

- 1 PN
R S Vi

awailt ctrl.aio sleep(0.5)

REPRE: BEATIIIMNST —FELAPONEHBEBIEMN
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SHEE: 01— HTML X—3J
‘A C HTML/JavaScript 225\ A35

o DA—YHERILEEED HTML 7V &S
« ZDOPT SlowDash JOVNEVERN TS JavaScript 21T SVEFR D

User Web Files User Web Files

Last 15 minutes EESEETED CRISIRD Uncate: Thu, Feb 27 19:08 Last 15 minutes EEIECD R U cate: Thu, Feb 27

This is a User HTML Page Example Using Chart.js

This is an example page of a User Web-Files. Files placed under project's "webfiles" directory are accessible though the SlowDash Web API of “/api/webfiles/{filename}". If the file does not

exist, then the file is searched for from the SlowDash web directory (“slowdash/app/sites”), in order that the user HTML can use the SlowDash |S library (slowdash/app/sites/slowjs). All the Slow)s Chart.js Pie Chart Chart.js Bar Chart
files under the SlowDash web directory starts with “slow", and users should avoid using such names.
300 et -
Source Code of This Page Example for Embedding a Plot Panel h 37570 -
Y
This source code can be found at "ExampleProjects/Experimental/UserWebFiles". 200 ||
@0 11950
300 4 \ 100

<htal lang="en">
ead>

<heta hrtp-equive™content-type: content’text/ntal; charset-ATF-a>
viewort® content-"uidth-gevice-width, Initisl scale-1.e"s
ylesheet” types*toxt/css” href"slou]s/sloudas
Stye typartextresses
#panel { 2004 |
width: 0v:
nargtn: 2ren;

900

17:00 19:
Thu, Feb 27 2025 -8h

or
Tont-oandiy: monaspace;

padd1
batquoum- Saadods;

3

body {
overlow: auto; 0
sargin: lem; 19:00 07:00 19:00

Thu, Feb 27 2025 -8h

A Chart.js (D

<pody>
<n3>Thts 1s a User HIML Page</n3> To embed a panel in your HTML, crate a Panel object witlgiving a ‘<div>" element. Then configure it
EBER L S o e e “"5 with a data structure identical to the one used in the SIPlot config. Fetch JSON data using
Files placed under project’s “webfiles® directory are accessible s
Thougn the SLoubasn Web AFL of -/api/webtiies/{Tatenane) . SlowDash AP, parse it, and call the "draw()” method withfjhe parsed data.
If the Tile Goes ot exist, then rcned to

BEEL1 7’ ONTEEH \ZBS5-4T ") (Chart.js) Z{E>T
SlowDash H'&F 4T OVNaAEoi=H
Slowdash M (SlowDash OF—9 7720t =3F8)
VazT:JAN




SlowDash: IXIZETH I ST A

Ul E‘Bc% (JavaScript)

Time-Series Graph

8 8 8 8
4
388

& N a2 @
8 o

nhits
~ Slow-Plot Interactive Display Satware Restarting
100 1 Dripine vas eatpert | [ Turme for
nnnnnnn - - b
Run Settings &
e
fp— -
....... ime P
Statun Rinang o
Lapse s
ata Fie 51 o
g con
—=s — > -
wace Length o
Poat Tigger Fraction ny — — —
wapezsidni snaping
Shaping Length

= . Core (Python)

‘ Logic
FT—IN—2AA(>VF—T1—2 FINA2 NEF AT L

| oNO-IL | |
MHS[QRL %QLite @ influxdb

PostgreSQL ,-;-E-.H%IHEﬁ EE ':%" *ﬁﬁ[]
= an iy
&8 redis @ mongoDB = CouchDp TR | | EXL

= ‘ﬁ LT Mini-DAQ

Core Logic BAEERIESE T T ST (> T—IN—2, A—HEI 2, &ET 7L, I>V—Ib, Jupyter, -+




SlowDash = App + Lib + Scripts

SlowPy: A—H520VUTNTERICEZDS1T S il

SlowDash
Web App

\_

a

ro mport ControlSystem

-
stem()

gpy.Score import DataStore_SQLite
Hatastore = DataStore_SQLite(

oltmeter = ctrl.ethernet(

(voltmeter.command(

i
Vv
data

nra (3):
= voltmeter.command(
store.append(V, tag=

-

\ 4

i

PostgreSQL

\_

SlowDash

Library
(SlowPy)

¢

Mgsaml_ ?SQLite € influxdb

& redis .mongoDB IglCouchBE

ROV &
Shye—I R

, port=1

VISA/Socket
& SCPI

“}X.f\ﬂodbus

NMQTT

<:> ERabbit

EHAIL T, DBIZE2ER)




0—770-1: %

(Dt
|
||:|I||||

BKK PRECISION

Model: 5492B, 5492BGPIB

5 %2 Bench Digital Multimeter

USER MANUAL

Chapter 6 SCPI Command Reference

This chapter is outlined as follows:
6.1 Command Structure

6.2 Command Syntax

6.3 Command Reference

6.1 Command Structure

The remote commands are divided into two types: Common commands and SCPI commands. The
common commands are defined in IEEE std. 488.2-1987, and these commands are common for all
devices. Not all commands are supported by the 5492B, and some commands are not supported by the
GPIB interface for the 5492BGPIB. Please look through the command syntax thoroughly before
programming. The SCPI commands are used to control most of the 5492B functions. They can be
represented as a tree structured with three levels deep. (The highest level commands are called the
subsystem commands in this manual.) The lower level commands are part of subsystem commands and
a colon (:) is used to separate the higher level commands and the lower level commands. See Figure 6-1
as an example

*IDN?
Query Syntax:
*IDN?
Query return:
<product>,<version>,<sn number>

Example: 5492B Digital Multimeter, Ver1.0.00.00.01,123A45678

Description:  Query the identification of the instrument.

cont Rel | |Mx+8, 0—1
— —
J. Lo m ey AZUET
S T e v

SCPI EWVDFF2 IV
JORDIVEESTLS (EFRIZEE)

IVIREIT SABVTINEBD
THNTHEEE

*IDN? TRIEZ RS
*RST TULvhI3
:READ? TEEEZET

25



Step 1: SCPI OY R 1XOCHD
SlowPy ST S VEEDEREE (FHEB<TERLY)

from slowpy.control import ControlSystem
ctrl = ControlSystem()

voltmeter = ctrl.ethernet('10.06.0. , port=1234).scpi()
print(voltmeter.command(

print(voltmeter.command(

sanshiro@vs13: ~/SlowVoltmeter

S python3 slow-voltmeter.py
Ethernet: 10.0.0.54:1234 connected
5492B Digital Multimeter,Ver1.1.13.06.04,343B18165
-8.012122e+000
. s []

ADVTEET/N\NOT/PED@BEEFIVITED




Step 22 T—IN—22EEIAVTTERK,

I—T 2L TTF—9I9N—2 8 ireenLs

from slowpy.control import ControlSystem
ctrl = ControlSystem()

from slowpy.store import DataStore SQLite
datastore = DataStore SQLite( :

é
voltmeter = ctrl.ethernet( .0.0. , port=1234).scpi() O D tocalhost ﬁ@ﬁﬁ“é?%S%S:TCBQA‘

: Voltmeter
print(voltmeter.command( ® Last 60 minutes

v | % Every 1 min ~

Voltage
5 Voltage -11.807

for 1 in range(3): ] "
V = voltmeter.command( } i
datastore.append(V, tag=

SlowDash 2F 7 7-1)l

slowdash project:
name: Voltmeter

data source:
url: sqlite:///SlowTestData

parameters:
time series:
schema: Test [channel] @timestamp(unix)

27




SHB: E&lcT / \ 12380

REERZEDTVN?YT (100 ch I2E)

7(#’7’3“%‘@73 SCPI /1A 22

J?, EEET
° /-IJJj, —<:|:|3-|' /\)l/j, //Ib%%‘l’ :

° RTD /nanFu'|', \'ﬁ'iﬁ |:—‘9_
— Python T b 17<50\

—EBDBHIET /N1
. ATVEITE—9-
- ERERIER(OUTIVEZS)
— Python T 100 17<5L\& HTML JA4—4,

# hEa
CACCC‘C\

e

—
1140

2V DOREZEIFEIS HTML DJA—4 4T
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B/ R0 HEs

MEBD Windows MY INDT PHHENDNTULT, BULEFHE

Slow-Plot: RGA x | 4

< c

MKS RGA in UW Atomic Source Setup

O D localhost

Last 12 hours v | # Every 1 min

10 RGA Spectrum

T 20F scan
5
3
E
£ 1s}
a
g
&
]
£ 1
5
&
05t
- L.
o 10 0 30
Mass (amu)
RGA Spectrum (log)
IS scan
5
3
E
" " P L
R I R cenm nme cen nmx [ 4
i ke wcs a1 I 3
d . @
$
&
=
&
10° | || | ||
lo"’

BRITRE Windows VY IRDIT P
BLIBNTNE, AT LIEESHELL

M ER2EERg Update: Fri

Partial Pressure (mbar)

0: OFF / 1: ON

102 ]
01:00 0500 09:00
0o 28 2023 h
12 Configuration History

Mass02 7.6756e-7
Mass04 9.5749e-11
Mass16 1.1355e-7
Mass28 1.2966e-7

i
| 1
o, il drs -‘Ji_a

Filament 1
Muttiplier 1

T
|
{

et

4“9\5’/9

nNol=

Device Info & Status

Fllamentinfo
SummaryState on
ActiveFilament 1
ExternalTripEnable No
ExternalTripMode ip
EmissionTripEnable s
MaxOnTime 0
OnTimeRemaining o
Trip None ﬁ
Drive . r\ﬂF
EmissionTripState I ﬁ ﬁ
ExternalTripState IS a
RVCTripState o
GaugeTripState Fail
Multiplierinfo
InhihitWhenFilamentOff Yoe
Device
Control Yes  Acaure [Relesse
Filament ON Tus Turn OfF

Multiplier ON

(turms on automatically if conditions are satisfied)

Measurement
Mass Range ) ]
Filter Mode Peakverage -
Accuracy ' v
Detector Multplier 3 v
Set

= 7\_Q/)\/
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351l: Raspberry-Pi H XS 8

&

—

=

—Y (DIFRIDEBIRZD

2 Last 3 days ~ | % Every 5 min M 2x3 v

Latest: Thu, 15 Feb 2024, 14:33:32 -8h

Confio

\;Q/)\/

«tpi//10.0.0.181/~projects/photoa.c

T
http:/fadmin:neutrino@couchdb:5984/photos

Interval 1800 < | ts) [ set]

Start |Stop|/| Single|

Video Streaming to adjust camera settings
+ Stop still-phata taking before starting video streaming
« The video window must be closed before resuming Sl photo taking.
« Only one connection can be made at a time.

Open Video Streaming

Python (DEBHZRER AT OB S
SRA]

- ZMbiad, BE

- :1.2) VN EEE1

Latest Photo Pre- rties

ExposureTime
DateTimeOriginal
ISOSpeedRatings

Brightness

Document
FileName

Database Stats

Name
DocumentCount
FileSize GB
ExternalSize GB

/é /9 1slc
4-02-15 22:33:31

JPEG
(4056,3040)
ExIf
0.06
2024:02:15 14:33:31
888
Stats
42231
Meta
1708036412.029
RPiCamera-240215-223332.jpg

photos
153
0.150
0.148

Y * “7 r
30| ‘
b} ]
10 ‘ ‘
L | §
Tue, 07:00 Thu, 07:00
Thu, Feb 15 2024 -8h
System Resources
CPU
Percent 0.1
Temperature 30
Memory
Size GB 540.9
Free GB 534.7
Disk
Size_GB 785.9
Free_GB 727.9
Network
Address 172.19.0.3
Battery
Percent NFA
Hour NfA

BDOISAT SN ZDIHERD

30
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ISR EFEZEDAQ

> /= f — ) I\ =71 —~ ~ —_—
K geixT |\ 22(F o2/ 81&E DAQ, IV O—)Ud&E
R E0E /% ’ \

FPD Wafer Test 2022 DAQ Tue, Sep 27 06:12 +2h

Last 15 minutes v ) # Every2s i BEAEIRd Update: Tue, Sep 27 06:12 (2 seconds ag @
10* Sampled Trace Shaped ADC Peak Height Event Rate
g Trace ADC 'g-; EventRate
< <
o«

i [',

1.445[ } i |

1440 1 ,E:,E..“/// “l | I ! ~' %ﬁﬁ*ﬁ

1v435i l mﬂ m: ¥ 20}

i i i i i VHA i i i
0 1000 2000 3000 4000 00 100 200 300 00 50 100 150
Index ADC Time from Start (s)
Run Settings & Status Log Messages
Run Setti
Run Info Level Time Message - s
Run Number 86 info Tue, Sep 27 2022, 06:09:14 start data taking -
ping Length 512
Stact Thne Toe, Sep 27 2022, 06:09:14 Info Tue. Sep 27 2022, 06:09:14  output file: /dev/null

Gap Length 128 _— )\/
Status Running (Offline) . : O
oup‘se o 0oo 02:55 — 9 O}) Post-Trigger Fraction 03 s (
ata File Size
DAQ Config 1 J

Histogram Bins

Channel Mask 0b00000
Trace Length 4096 nbins: 300 min: o max: 300 rebin
Post Trigger Fraction 03

Trapezoidal Shaping s Contrel
Shaping Length 512 mStop after 3600 s
Gap Length 128 ®@Then repeat
Threshold 0 Offline
Trace Recording Interval 3

Start / Stop

GBS ERTE CH 1— Y 21— ILELTEE L THE

~

Control (JSON)
Control & SlowDash
Readout

CAEN
Digitizer
Database —_—

A o —

Trapezoidal

Filter Mini-DAQ as User Plugin
. / (C++ & Python)




34l: PLC 254
U AZDRIT L —T 12k BE S

g

P—

PLC uses SlowDash for user interface (HMI) W
e SlowDash handles SQL database, plotting, user commands
e PLC handles system logic and safety logic

e Same system L1000 lock is planning to use - using this as real system for prototyping

P R—

n
N
13

MR EXTRACTION e e 2
e e = e e e =
. i
E el S
e — ;i
ot e
p—— a
e E
) A S G ) o
prossures ) =
- :;:;:; e gauge 1 (PSI) gauge 2 (PSI) gauge 3 (mbar) e
Y i <
60.2 6.3 1005.9 S
; 9
JJJ JUJJJ J\J‘J\.’U \Ju\. Tue, 1320 Tue, 13:20 Tus, 1320

extraction flushing cycles automatically
controlled by PLC

32

PLC: Programmable Logic Controller

EEFR CIPINI—A—A—=3VI2EDNTNSED

MQTT & Modbus
(EEZEAIVNO—)L&EE)



33

ISHBI: loT 22—~ \RIL

TN IRZDRT I T DFE2FBDTOI 10
Raspberry-Pi FICETEES:

ADCs— Touch- - ADC
sereen External Browser for * SlOWDaSh
Julia App < N = Remote Monitor . g\y 9’_ ROU—\J
Docker a@ ;_ - —__ > —
Compose [ - = * 7 9:\ R
\_ ), e Julia %Eglc_d:éu)baj‘ajb
A Raspberry Pi

— SERRLET O ST LT —90H—

‘B 1059.92 109.29

BlcT —IN-HA>TNSDT
ENFTI2TLTEDITEND

U

F—9tNy s




— 9
-
T O
D c—

oy N IW)ERET

FIT—IHDD. T—YIDEVICHBEL{ED
o IDR—RIMNE APl TIFEG<LT —9ITENHS

{}

APl ZIBEELIZ<TL W\, IRV DIA TR TE D3R
« PTINTATET —FI3HED

PostgreSQL

(F—9TI2F TV

MuySt m WSQLt

cﬁ j

~

&) influxdb

rrrrr

T—IF—VHBER
« BRICLHDVRDHBN,
o FECXIETEDIRDI2

Python 35
1017

@D
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SlowDash: ZLN\ELVNDIRINIT—IIGIHZ S

F<BDENZED (OVT I7A—Yh)

channel
sccm.Alicat.Inj.Gas
V. ThermoCo.Diss.AS
mbar.IG.Vac.AS

mbar.IG ,99

mbar.IG.vac.o>

F<LBDDENED2

timestamp
2022-09-15 03:19:25.496212+00
2022-09-15 03:19:27.612427+00
2022-09-15 03:19:31.490579+00

2022-0¢ %;,—J (lSO) 45+00

22-05-15us.17.501.010188+00

(DARTH—=v)

value

0

6.605405e-05

2.26e-07

j::u?4—)bl<‘

T

<

SlowDash (DIA— Wi agh

table [channel]l@timestamp = value J

RunNumber TimeStamp sccm.Alicat.Inj mbar.CC10.Inj K.ThrmCpl.Diss mbarIG.AS <« _7 “/
3098 1664916014 |3 1.18467 340.58 5.38333e-05
3097 1664915456 3 1.256 503.275 5.36e-05
3096 1664914833 3 1. 36833 745.743 5.38333e-05
2% BrZd (UNIX) %gﬁgzgfm_) 2 o809 >*1 RunTable@TimeStamp J
BEEED o
metric set_or_ist timestamp value_raw value_cal « 7__7 ) l/
psia.Alicat.Inj.Gas ist 2022-09-15 03:19:25.419417+00 9.6 9.6
degC.Alicat.Inj.Gas ist 2022-09-15 03:19:25.458695+00 23.42 23.42
sccm.Alicat. ™= T -n 2022-09-15 03:19:25.496212+00 0 n
V.ThermoCc %E*Q’QO 2022-09-15 03:19:27.612427+00 | 6.6 #2284 J«(—)LN
V.PS.Diss.AS ist 2022-09-15 03:19:29.387352+00 0.01 0.01
A PQ Nice ASQ ict 2

Data[metric, set_or_ist]@timestamp = value_raw, value cal J




— 2N SLEDI3 BTG JSON X5

{

"bins": { "min": ©, "max": 100 },

"counts": [ 3, 5, 8, 14, 11, 3, 6, 4, 4, 1 ]
}

Test Redis Simple

F£7345 JSON IA—VYNZ XI5 DL ERaIEE
(NumPy/Matplotlib FZ X2 IEXHSH)
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LB zsme3

Z2FTO SlowDash: [1—H D Python 22U RTIBEEBIS2HIEHLTEBSL )]

ECHRIGDZELTIDIARRIIDRT LEEDFTCRINUILWNDER 2

INO-IOIYVIDEERRFEEERD

ETPTOI IO 60FRIDINESERIEHD 2T LZHRIETD

ZMN% iPad (SlowDash) [CB&IB X Z0\...
BOERID7VI T L—RTHFVUDEDH VAX & PLC [BE]RZ 5NE)

BARICIS, E<SADRAVF, ST, RRE, £EEED V-T2

SEBOT - EHERBO)

LEESIZFVRILIBID 2T LD V=T VR & D00 TERRINUIL WD

25

FI (3@ : EEAIVNO-ILIRTL

DD, SN MBS EHIFHIL TL\D

® WEEL TRZAN

2% Web X—3J (SlowDash) 2
BEB]ZE

PRI AR

nr PLCHIEMEMRETZS (HAHR - TH.. < > H X

UL—21VFDREE PLCEH - ﬁsuaa;u:?miw‘ PLCHEDRES [
FNEH@MIZED PLO | o

PLC (Programmable Logic Controller) : 59 —0O3/ WO TI—T V2% 50hd D

FEXARTI7INIA—~X—23> (PLC) B2 2 X0 T NSD TIFZEILND?

ul

37
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59 —03w): PLC 0))—7/2:.3:& 259 —-0IvIIdenEEL?

| — Eiflc EIRA DET >TSS X -

‘ ST-0IVIHNNFERLLEHN TS
s Tl > i X ( ] ¢D (VIRDI7ZHSBLTE IO SLEESLLY)
e ON (253 w on ' = ] L
“ nal t { — anEs b — 5 —
AtVF (Ris) / ‘ @g" " SRR B = —CNOESTOYVIERRTZOR
WL OFF 213 ‘ gﬁgg;gﬁum%@c — L] WHIREFEIEICEL\TLD?
21vF (B1k) | 5 i F» T w O vy — u @
" o MBI EBg ek — S )
BIICiiNBeE AND ‘ TITTTTTTTTTTTT ARG CNIDESZEERRTDI2IE
WHICAABE OR n e . @ T ! HDL (Veriog =1) HFUWNEBELHRLTUIS
‘ . | T LUT IZAEY) THREID. ERIZFSVRT77 - ¥—FTHDLD @
‘ o ) amer BB
A - (2T~ o2~ ) SlowDash TH HDL RIcO3JwIzEEEL)
LA T | @ik UW—=TFEBITHLY)
@ | N (g O\ v
SlowPy-HDL: SlowDash @ Python 227+ HDL EI22< camu)
. S —B/ 2= AR Eo g o = IERCEINELTLNS
oFY _ . BBEOSI-0JvIEZOEIBRTES
- BFOEELTANCHIDRERE
. BRHRALH. ENEROBEOANCEER S TR ECE a5 . BIRLBNE<TEI. BED Python TBUNTER N
« BFOBEL @ESHIC) MHIET, ENEE<SAIIND

FPGA O>w2MdaeitIcld HDL Z{ED.

Python T HDF BMECizI MU, KIRIRIFIZ T LEDFELEITENI7?
U= DRNDYINNI-REETZHE)
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LB 258502
oo CTHIE.

SlOWPV‘HDL CEABU)

Bxohu HOL BII2RDFED
OO TE<LE a s b DiEZEOANERD

class TestModule(Module):
def __init__(self, clock, a, b):
super().__init__(clock)
self.a = output_reg(a)
self.b = output_reg(b)

self.a <= 'A’
self.b <= 'B’

def ‘s;lap_ab(self):
self.a <= self.b } “VIONOT 78135
self.b < self.a mA B [2E3

SlowPy-HDL OERDENE

ADLI 2BZEEF, (RIF T NA20505HHELEE)
£TOD [@always 7Ot &2ET
HBALI29BEEHFH FNA2NDEBEDAHED)

B3

112R%

agrON

FoTHES

SlowPy DILI 29 JI2I&

SyFHAIZalL—hENTLNS

;

RIZQY [DOvITVY |

BEAIRSCETENTNT
FHCFIF TIPS
EREEEEBRIELN
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0V TREIINSI 70t

@always
def update(self):
if self.clear:
self.count <= 0
elif self.running:
if self.count == 59:
self.count <= 0
else:
self.count <= int(self.count) + 1

BLZ2&ER Verilog - HOL 2oES

always @(posedge clock)

begin
if (clear == 1'bl)
count <= 8'd0;
else if (running == 1'bl)
if (count == 8'd59)
count <= 8'd0;
else
count <= count + 8'dl;
end

« Python D async (FERIEAI/O) #ERYICHBED LN
- JEREADL —LD—OTEEAY T LEERRL TULNBHS 7777
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N

BERP: 9t/ )VDHliH aozmcssuzen

TR TREE —— T s

T Sy

I5% 5157 —9®D Store & Query == 4] axe
RERZ Fro )b ! octm —H 1.-'-;1

, Sowiedh SlowDash SMaQrT 8 (LT
2025-11-17  High 1800 V SowDest I S
09:50:00 Voltage 1 Pects 530
2025-11-17  Run State Running !@ﬁ N @ | é
09:50:03 o S Wi,/ G e (goas

e redis mongoDB =l CouchDB

el B A

BIL2AF—2Xve—I2EETHIHEHIZHBEL V=L
FFIFZIREED Publish & Subscribe

HITRE (R3E) -+ MESIBIIN XA YOTVIZBZ DR

2025-11-17 09:50:00 High Voltage 1 1800V « IRREE-T5—% publish LTERLY
2025-11-17 09:50:03 Run State Running o A LT—9% publish LTEEREL)

. — &) T subscribe LT DB 2%
. . ) — ENHHIIILTE publish ©
IR TIIIE<INREEZIETE (publish) 33
— Z1% subscribe L TE5IC5F#H73REEZ publish L THELY
(IRASE S TIPSV AR REBE)



RS osRst (BIR25FELA )

T OYNIA—=LBISAT S R0 —LDT—DDXEI3FHEL )
(jQuery ERMESTULVEITEHEBRLE)

BRESATSVNITSTAVRBTED = ERXDEIE>THEISIETS

o FT—9IN—2: PostgreSQL, InfluxDB, CouchDB, MongoDB, ---
o« Xvwt—3I7: Redis, AMQP, MQTT, -
« F/\A 25:1%572@5@’\?’91;‘518 5475 ) (SlowDash 3 Windows TEBNEZS. 53A)

T—I9tINIVDIERET
o APl ZEDII BT i
o PTIRTNTET —FIZILEFELN
. RETFT—IICLBHH: HEAHIEERTTERLUEE
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Atomic Tritium Demonstrator at UW (ATDS) Wed, Jun 29 11:50 -7h
D202203 0950000 [ZIEE IS minY INcrmalMedell® Update: Wed, Jun 29 11:50 (45 seconds aga)

Gas Diss.AS | Acc.AS vss

10 m
| seem_alicat.Gas

of z
12:00 12:15
107
[mbar.cc1o.Gas

10°
12:00 1215

K.ThrmCpl.Diss
2000

1000}

Plot Demo with Dummy Data Source Sun, Nov 19 14:19 -8h
@ Last 3 days v ZEverySmin v M3x3 v Update: Sun, Nov 19 14:18 (41 seconds ago) @ I:I El El

Time-Series Graph

- Time-Series Projection Histograms Time-Series Scatters

20
=+ Slow-Plot Interactive Display

I

"
S5 o A e PR AT o 1 ‘
0

' T
Fri, 08:00 Sun, 08:00 200
sun, Nov 19 2023 -8h Cho , Ch2

Histogram

_ 3 —— - - Pm— 0 O
80 120 30 0 2
Number of Hits Channel

Record (Tree) Table Map View of Graph

CcPU time status message
Percent L) 2023-11-16T14:18:55 good Everything is fine
Temperature 52 2023-11-16T14:19:05 good Everything is fine
Memory 2023-11-16T14:19:15 good Everything is fine
size_GB 16.6 2023-11-16T14:19:25 good Everything is fine
Free_GB 137 Dl eI e Something went
Disk wrong
Size GB 372.8 2023-11-16T14:19:45  good Everything is fine
Free GB 99.5 2023-11-16T14:19:55  good Everything is fine
Network o e Something went
Address 192.168.0.135 wrong

Batterv 2023-11-16T14:20:15 good Everything is fine
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L AN/
HEFEIRTE
24 18 “Nisqually”

T —IN-2AURESNET—IDEI 21751 B—3Y
24FTH “Snogqualmie”
«  EHAIFIEFEHELD Python 22U 5470

24F 118 “Skykomish”

H@INO—)LZRDEE
BEMT2DVUT D Jupyter &

25F7TH “Nooksack”
JEEHR Web T3>, 79N )—=T
IR

BIS1>T2, pEUL

(mattermost WG3-WebDisplay)

:; E ‘ SPADI-A WG3 [z

BE (T4, HEREIAEDTT
D& IR
BOINHBT—INIL T =9 (F—TINT—I9E2ANT SLTRIED)

PO—LA&E @k R Y RD AU - BREIR, BETEI?)
PD2ZWVNLA PO, HFFoRILOFRRED

GitHub: https://github.com/slowproj/slowdash
Bz —177)1: https://slowproj.github.io/slowdash/#FirstStep-JP



https://github.com/slowproj/slowdash
https://slowproj.github.io/slowdash/#FirstStep-JP
https://slowproj.github.io/slowdash/#FirstStep-JP
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JWAM—

+ BILEO LT —9BRELNAD. YAML T7-()LTEE.
+ BT On/Off REBERT (ER/RETIH
- BRAMBEDHIERIE, =N KNT ST

Atomic Tritium Demonstrator at UW (ATDS)

@ 2023-05-13, 04:00:00 v | 7 Every 1Tmin v [ Normal Mode v [JUelsEIe=HESIV oV VAL N 0 P AR E P AT SN EEtero))

CC10
8.0e-1 mbar 1.6e-7 mbar 7.1e-10 mba 3.0e-9 mb:
Alicat
916.9 psia rHiiHH r
N LI :l (.
0.0 sccm 294 K
=

J s b d
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Fwv22h—R: YAML 3377151

viewBox: 0 0 1600 700
widgets:
- type: image
attr: { x: 50, y: 49, height: 503, width: 933, href: "ATDS.png" } ~X—22A X3
- type: circle
attr: { x: 180, y: 95, width: 40, height: 40, label: P } s
data: { channel: "mbar.Gas", "active-below": 500, format: "%.1le mbar" } ="
_\‘_ 7 ~
N T — GNP POFIRIVE
attr: { x: 130, y: 230, width: 40, height: 40, orientation: h, "data-dx": -10, "data-dy": 60 }
data: { channel: "SCCM.Gas", "active-above": 0.1, format: "%.1f SCCM" } L 1
- type: circle
attr: { x: 255, y: 430, width: 40, height: 40, label: A } At 1
data: { channel: "A.PS.Diss", "active-above": 0.1, format: "%.1fA" } =7'°
- type: solenoid
attr: { x: 270, y: 210, width: 110, height: 80, "data-dx": 30, "data-dy": 100 }
data: { channel: "K.ThermCo.Diss", "active-abor = ~~°°~ ~ o T T
@ ETIDE‘I' 1 HIDEN MS
- t e : Circ.Le . 1.0e-4 mbar 'Gl Oe-6 mbar 1.0e-6 mbar
-¥E-. s reon es e Nnr cod déb o AN ke abkha. AN 1 . . h & - o
AV -
. YAML BE<LDIFX0oTHBE =l [l
TNIFEXRZTIEEN j

VR AR BERE L~ RN 2L |

ISROICRBEILNY—ILEEBNE O

(PORIESVEIEZ T DA BL\REHDIITE)




S VISR DB NI R

« JavaScript T 10 17<5L\ (SVG ERE{EoTIRTED)
o« TS5TAVCTED. LIV TES.

clas

};

clas

}s

SCCircleWidget|extends SCShapeWidget {
get_
return $.extend({}, super.get_defaults(), { R
width: 20, height: 20 cc10
}) ; 1.0e-4 mbar
}

create_path() {
let circleAttr = $.extend({}, this.attr, {

cx: this.attr.x + this.attr.width/2,

47

IG
1.0e-6 mbar

I =

12.70 SCCM

cy: this.attr.y + this.attr.height/2,
rx: this.attr.width/2,
ry: this.attr.height/2

280.0 K

k)G

return $('<ellipse>', 'svg').attr(circleA

}

! SCValveWidget thends SCShapeWidget {

“return S.extend({}, super.get_defaults(), { T
width: 20, height: 20, orientation: 'horizontal'
1)

create_path() {
let [x0, yoO]
let [x1, yi]
let points = (
(this.attr.orientation[0] == 'v') ?
"${x0},${y0} ${x1},${y0} ${x0},${y1} ${x1},${y1} ${x0},${y0}" :
"${x0},5{y0} ${x0},5{y1} ${x1},5{y0} ${x1},${y1} ${x0},${y0}"

[this attr.x, this:attr.yl;
[x0 + this.attr.width, yo + this.attr.height];

);
return $('<polyline>', 'svg').attr(this.attr).attr({'points': points});




T—975: L\NBAWBET—IANPE5EDD

PostgreSQL

&8 redis ) mongoDB

Ml_.]S[._;lmL %the @ influxdb

=10 CouchDB

relax

« ZNBIZETISTAIEE
¢ MySQL 75743 COMET/KEK KEEIHBEDES
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— 275405 JSON =251 TERER

T—9fEEL T JSON DN FHEEL

{

"bins": { "min": @, "max": 100 },

"counts": [ 3, 5, 8, 14, 11, 3, 6, 4, 4, 1 ]
}

| BOTVKERNT SLDEFRTY

Test Redis Simple

JSON NDIMNPSAHS4A4T S ): SPADIA (24D C++ hiREHAHIAHD Python iy

49
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22—/ \—I&) [FChIFREU

-0

[ ©
[

{ Lo : -0.449, 3 2SS s

‘[ ’ 1,

Al Phe, Sl Lo e 6 Tt Gl ally alile Glede alats Gl A0 ally )

=S L7065 =046 7 T=-207T38 S=2 040 1 3652 R 0005330262 8 332 7 w0 o
[ 2.2620, 0.8746, 0.6833, 1.6546, 1.5514, 1.9110, 0.9762, 1.8061, 0.5

SlowPy Examples
-~ ) Last 60 minutes 2 EAREARL R v vAR Update: Mon, Nov 13 16:16 (44 seconds ago)

test graph 01

test graph 01
Entries 16

i Y-Mean -0.42

Sh : Y-RMS 2.405
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5, 14,

22

295

25

10},
10},

20, 13,

3, 2],

Sk bl Shle PAS e Tl 2 e alll (S Bl
(e 5740 7l
ke GPAs Ehl-

17, 24,
13, 42,

39,
55,

49,
76,

20, 48, 64, 82,

11, 40,
19503 1%
95 32,

65
45,
47,

90,
64,
54,

83, 62, 48,
71, 62, 46,
58055026

53

Ay i b

1229515
17, 9],
19,8515
1504105
17, 31,

12. 61.

7, 20, 26, 50, <SlowPy Examples

19, 9,

24,

25,

<) Last 60 minutes

~ | % Auto Reload Off ~

vy vl Update: Mon, Nov 13 20:22 (7 minutes ago)

test histogram2d 01

test_histogram2d_01
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SlowPy: :RHEXTEDHIHZXOKRIBS
NPT PDBI: A—H—2yDSCPl ToUR THIET BER 1~k

From slowpy.control import ControlSystem = N A
from __'___._p., t '_]t[_ ”|_|.|} rt ControlSystem . a%&j%éﬁlﬁ%/—l\d)ia
ctrl = ControlSystem()

o TR THELLN:
device = ctrl.ethernet('192.168.1.43", port=17674).scpi()

device _id = device.command( *IDN"’

V0 = device.command( MEAS:V0")

print( ID: %s' % str(device_id.get()))
V0.ramp(ramping=0.1).set(10)

whi le

data :.‘u.n'{}.get() * ?&:‘ﬁd%iﬁl/ _|\’é—:i¢=a=_'a~'-/\5

o TS5TAICTED
—@ BHES T NS BB
/ — SCPI ORI

SCPl IV RS BHpBENS: (LIIED)
ZMD /% USB 2
BB VD ———— OYVIEPYIFLEVED

« MUD/RT LM/ NEFIRTD




SlowPy: ERAHEZTEDihl

NEE2 2T LIiDBl: Redis E0WUEY)
(EY 18T ST AVOEHO)

from slowpy.control import ControlSystem
ctrl = ControlSystem()

ctrl.load control_module( )

redis = ctrl.redis(

redis.string( ).set(
print(redis.string(

print(redis.hash( 1)
print(redis.hash( ). field(
redis.hash( ). field(

print(redis. ))

print(redis. ).last())
print(redis. ).last().time())
print(redis. ).last().lapse())

import time

redis.ts( )J.current().set(123)

redis.ts( Y.set([(int(1000*(time.time()-100)), 456)])
print(redis.ts( ))

print(redis.ts( ).last().lapse())

HE DA IEIS

redis BT ST (>

A

fe3—9 t
(T OvErix)

IRTEIFZITIBED

(8

BRATE

ERABDIFA

ERANBECERD SDFRIBIF™E

i

Do
e

last

»

0,
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SlowAP| E«E—_Dtaj'fz (#l2 Slowlette [224&)

FastAPI @M URL VDT 2AN—F4T
http://localhost:8000/hello [2/5E T 341

Flask FastAPI

from flask import Flask from fastapi import FastAPI

app = FlaSk(fﬁ‘”‘if%f’.c‘ﬁ 7)

ute( )
def hello(name):
return

app = FastAPI()

@app.get( )

@app.rou

ésyhc def hello():
return

.run() app.run()

BHEADT T H—/\— (WSG) H'ES FEBHADT T H—/\— (ASG) H'ED
SlowAPI

FastAPl / SlowAP| Tl&

app = SLowAPI() « XUVRBTBE/N\AMYTAVT
(GET / POST / DELETE)

from slowapi import SlowAPI

@app.get( )

g . NI (asyn def)
— BRI DI TAIE

app.run() (RS DAEHINIETIFTELN)

FREADTT H—/\— (ASG) H'ED
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SlowAP| Z{EoCHIE

FastAPl| BD BIEBRICKD/I \DOA—FI\AVT 1T
http://localhost:8000/hello/SlowDash?repeat=5 [2I5Zd 24!

Flask

from fastapi import FastAPI

from flask import Flask, request

app = Flask(__name_) app = FastAPI()

(@apj I'* ( )
async def hello(name:str, repeat:int=1):
return * repeat

dc
ce(
def hello(name)
try:
repeat = int(request.args.get(
except:
. generate ERROR response here ...
return f {name}." * repeat

app.run()

app.run()

FastAP| / SlowAP| Tl&

from slowapi import SLlowAPI

app = SLowAPI() - J0— \)I/jjylghédﬁbgb\

l PP ﬂ‘;k( ) "= w JIN N
async def hello(name:st repeat:int=1): * /\TX_Q@@}IJOCETQD QED

Iy

return * Fepeat ° 7_'77|'}|/|\1E55E§'=§tg5

S . J—RpENL
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SlowAP| Z{EoCHIE

SlowAPI 18 : D252V 2922/ \ AN TED. 8B TES.

:-$ curl -s http://localhost:8000/hello | jq

import slowapi

class | -
def __init__(self, name:str):
self.name = name

wapi.get( )
hello(self):
return [f {self.name} ']

MyApp(slowapi.App): .
__init__(self): FE:

super().__init_ () . .
self.slowap:l.j.nclude(Fru:lt( . E‘Bﬁﬂﬁ@i——@éi&djﬁ?%y’&
self.slowapi.include(Fruit( @JE’.‘]IZEDD(%%

@slowapi.get( )

def hello(self):
return [ ] @

. A-YHRRCECBELEYRTLENTS
T—90TI), 27 —924H%S,

app = MyApp()
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SlowAPI Z-{§f5/= SlowDash Y—23—

import sys, os, asyncio, logging
import slowapi

from sd_
from sd_
from sd_
from sd_
from sd_
from sd_
from sd_
from sd_
from sd_

class
def

component import Component
project import Project
config import ConfigComponent

: W NP
console import ConsoleComponent I\jj L//\)l/

datasource import DataSourceComponent - N
export import ExportComponent :Ey :L_) I/&URl\L/‘tL \57::[7

usermodule import UserModuleComponent
taskmodule import TaskModuleComponent
misc_apl import MiscApiComponent

(slowapi.App):
__init__(self, project_dir= , project_file=
e tnENIC)

if project_dir is not -
project = os.path.abspath(os.path.join(os.getcwd(), projs
.project Project(project_dir, project_file)

.slowapi.include(ConsoleComponent(self, self.project)) ﬁ%ﬁg?g%fy\l—”/
.slowapi.include(ConfigComponent(self, self.project)) —_ S~ -
.slowapi.include(DataSourceComponent(self, self.project)) ° ?ELUHED 7'37&")5<7&‘D7f:
.slowapi.include(ExportComponent(self, self.project)) =S~ ° -4~
.slowapi.include(UserModuleComponent(self, self.project)) ¢ j I\:E)Jjj ”Jl@jaj]‘z

.slowapi.include(TaskModuleComponent(self, self.project)) ° / Yiﬂ—glzgﬁﬁﬂ‘gﬁﬁﬁﬁ%ﬁljﬂyné

.slowapi.include(MiscApiComponent(self, self.project))
class Export (ComponentPlugin):

def __init__(self, app, project, params):
().__init_ (app, project, params)

)

export_csv(self, channels:str, opts:dict, timezone:st , resample:f
data_path = [ , channels]
data_opts = copy.deepcopy(opts)
if len(timezone) == 0O:
timezone =
if resample < 0:




Thu, Jan 30

SlowDash - Version 250

Data Channels = SlowDash, SlowPlot & SlowCruise
Channel Filter: [ case sensitive
Channel Name DataType Description Plot
choo timeseries test
cho1 timeseries
cho2 timeseries
cho3 timeseries
test.v0 timeseries
testV1 timeseries
test.v2 timeseries
testV3 timeseries
test.Status table
G)WT&SK Status (?) \ Tools
Name Routine Task Command Task Status Control ~ New Plot Layout
et running _loop(), none A Kart &£, Data Download
52s running Stop
e M Config File Manager
fi B ERROR
e none none S 4 Cruise Planner
Console for print() and input()
unable to find user module: /config/slowtask-foo.py Resources
Random-Walk Device Loaded
? Documentation
Release Note

> |Send e
S —/
— Q- 2ARDVUTNISDE AN (print) o2T7—92
SETIRBUIITVEEOTLNE — FERAIEAZSEALE Long Poll [CZ S
Long Poll &I3
H—N\FVDI AN <IZISE RS, BFIEHRHO NAEDISETD. T OOFREEFD.
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JE R HA LT
Web Sockets
BFzyvoLtBFE#

POST T—4® JSON Z#2
POST T—AMD1—HEIZTH
NRSADIREFMETA
EZE/N\VFS

API KX 1AV FBEEAER
74T TL—rLE
GraphQL

D O X X X X X x O X

OO0 x OO0 O0O0O0O0O0

O x x OO O O

|
okt
=

X
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{0 (NEHBY)

ChatGPT 5.1 v

& #EI3 A 1-¥-&Emy3

SlowAPI (3R7E(J Slowlette (CBESNEEDTTR) (I, HET=DISlow Project | EEDERREF R CLKEELE B
= /MREFERITOIERE Web/API TL-LT=7 TTY, FastAPl M[90% DEEREXTE., LAL Starlette DED
ASGl [FEE<BVEVWSF vy TEIEHBRIE IFICH>TVET,

LUTFIC, SlowAPl,”Slowlette DiFHARIELTHEFT,

i® SlowAPI / Slowlette DB (7 & 5]

1. ASGl DY Y TVIEEWNT YN
o N-Ald Starlette,
o UOTIAM/VLARYAETINEIESELL, Pydantic vi/v2 DEHEMENCERZEEL,
o [EEFEVYYYIR-FNYITYRICHELRRIEBRD HTTP-WebSocket ¥ | 212 T 2585t

BRIV E 1 FRiE
e SlowDash ®/\w7 Ik
o loT 7/\MADT-FUNE AP

e RabbitMQ., MQTT, Redis PubSub Z{£E5##1./—FD HTTP #&LO70Y IV KR
¢ & WebSocket RPC
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2. §IHY AT ARAIFICEER "V UTIE”
MER - EBENTCERTIIEEMIEIZANEADA =,
o JEMRHEARIZN (async def ) EEFEBREAT-ITS
o FTIL-FOHEEIHER/IE
o [BEOISICEERILEBFICLTLED MHEAZEER
FastAPl R0 IL—-LT-TTHYH LA,
o AHIS2A
o EHIRIRTFMEA
o BIVUTSAHOESHE KA
BREEBTTNET,

5. SlowAPI / Slowlette /' “FastAPI £3&5” &£Z23

FastAPl £ DELIEL

1= FastAPI SlowAPI / Slowlette
RIFHEA IR R (FFEL, BELOALD
Pydantic €7l BEANA £& (Python dict A=A TOK)
BERFIAVE BEER HEASEBMINELN
IIA-NVR =l Starlette TOTEBE(CHE
FEIAR =18 FEEICEL

By RIREY LA RIS E/ S Y 2R R
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xxxxx

—MN% iPad (SlowDash) [CEZ#Z 150 )\...
BOEFIO VT T L—RTHRUDE DD VAX & PLC CEBE]RZ 5NE)

BRI, E<LSWDRAYVTF, /T, RRE, BEEED [2—TV22]

SHOT— ELBO)
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2913 : EERIVNI—-ILI2T4

DD, DN DHMEES AL TLVD

©® HEEI>SHASH < > : X

—N% Web X—3J (SlowDash) [
BX;|ZEL)

PRI

v PLCHIEIEDRERS (MEREHR - T4 < » : X

Ul

T )UEHEEAOEFIHEE | FRET S SHNET Gk

I — n = PLCE%ET - HIMHARRUE | PLCHIEIEEDERETRS [#k
Jl'/ R/r /a:@@t iﬁ%?j:R - THfHER5T]

%n&%u ﬁﬂdé%a) (PI—C) ERIEFECRESN TVDIBENHDETT .

PLC (Programmable Logic Controller) : 59 —03 W) TI—T >V 2%50RTD
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=)w/): PLC @J—ﬁjznaﬂ

MRICERD DIEN > TNDA X—T
B ol xemmm > X
#BgE ON (25D . ¥ X1
w - N (I m | — anEk
AT (FI6) _— — — BRI R E
g (BILY e owm o ow ALRE
AT T . } 4 1 M2 \Iv. DVI N F 3
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=R I | )
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— | B HINET
N o O Emy REEDHES =BR
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M2
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359 x 462
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© BIFOEFHTADCHIDMERE

« GIRDEAD. BHICROBEEDADICHER D
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5B iFmlEIC 2LV TLS?
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TTTTTTT] ‘D‘ ‘J‘ TT] Kiﬁ’fi@rZﬂJ@%aéaaﬁdéBla
A — HDL (Verilog &) DWVWNERELHRL TS
LUT (AT CHRELS, BHERSURT7 - 5— hTHBNS. @

SlowDash TE HDL ROV WIZEEEL)N
JL—EDTHLY)

SlowPy-HDL: SlowDash @ Python 22" )7+ HDL RElI2E<L ceaiso)
o =TV RCEINENTLND
. BEGOSYI-0IWIEEOIIZIRTED

HIPCAFENDIZSTHR. Z@D Python TEWTHE<BEOIEL)
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SlowPy-HDL 1/2: Verilog 12555

IAL—NOVFEFoTHD

I 7) Last 15 minutes v ‘ % Every1s Start Z#g&
NOINPVT
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import slowpy.control as spc

ctrl = spc. ControlSystem()

start btn = ctrl.value(initial value=False).oneshot()
stop_btn = ctrl.value(initial value=False).oneshot()
clear btn = ctrl.value(initial value=False).oneshot()
display = ctrl.value()

def export():
return [
("start’, start btn.writeonly()),
("stop’, stop_btn.writeonly()),
("clear’, clear btn.writeonly()),
("display’, display. readonly())

BlHZ OO wI%souh
Verilog TE<LECIERL
(RESET [38IT)

module Counter(clock, start, stop, clear, count);
input clock;
input start;
input stop;
input clear;
output reg[7:0] count;
reg running;

always (@(posedge clock)
begin
if (stop == 1'bl)
running <= 1'b0; - BVEIRRE
else if (start == 1'bl)
running <= 1'b1;
end

always @(posedge clock)

begin
if (clear == 1'b1) b e
count <= 8'd0; En1E A =
else if (running = 1'bl) - [Z:gigi:)<:
if (count = 8'd59) Ho><9
count <= 8'dD;
else
count <= count + 8'dl;
end

endmodule
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SlowPy-HDL 2/2: Python TY2STHD coso)

SlowPy-HDL [2&BO03WDEEH 6E:2nidyoko17Td)

from slowpy.control.hdl import *

class CounterModule(Module):

def __init__(self, clock, start, stop, clear, count):

super().__init__(clock)

self.start = input_reg(start)
self.stop = input_reg(stop)
self.clear = input_reg(clear)
self.count = output_reg(count)
self.running = reg()

self.count == 0
self.running == False

@always
def startstop(self):
if self.stop:
self.running <= False
elif self.start:
self.running <= True

@always
def update(self):
if self.clear:
self.count == 0
elif self.running:
if self.count == 59:
self.count == 0

else:

AEDICEEH o

L2491

RESET /83

0vIZEl
AU
[0t

self.count <= int(self.count) + 1

Verilog TEL\VE0D @Eiv—)

module Counter(clock, start, stop, clear, count);

input clock;
input start;
input stop;
input clear;
output reg[7:0] count;
reg running;

always (@(posedge clock)
begin
if (stop == 1'bl)
running <= 1'b0;
else if (start == 1'bl)
running <= 1'b1;
end

always @(posedge clock)
begin
if (clear == 1'b1)
count <= 8'dD
else if (running = 1'bl)
if (count == 8'd59)
count <= 8'dD;
else
count <= count + 8'dl;

end

endmodule
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SlowPy-HDL 50
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class TestModule(Module): 5‘y9:73\°151b—|\é7(1'd AT

def __init__(self, clock, a, b):
super().__init__(clock)
self.a = output_reg(a)
self.b = output_reg(b)
%

-

self.a == 'A’
self.b <= 'B'
@always
def swap_ab(self): b
self.a <= self.b } “\J7I\‘717B’9”7“‘5 b DQ
self.b <= self.a @ B 2133 ! N
1)y 7
ZJONT
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SlowPy-HDL: J—K¢{&

BIEZ /A>T (T (BBt S EDEHB)
import slowpy.control as spc

ctrl = spc. ControlSystem()

start_btn = ctrl.value(initial_value=False).oneshot()
stop_btn = ctrl.value(initial_value=False).oneshot()
clear_btn = ctrl.value(initial_value=False). oneshot()
display = ctrl.value()

def _export(Q):
return [
("start’, start_btn.writeonly()),
("stop’, stop btn.writeonly()),
(clear’, clear btn.writeonly()),
("display’, display. readonly())

e N\D«
main() M%: 1>V 2A9V2BEETT
clock = Clock(Hz=1)

counter = CounterModule(
clock,
start = start_btn
stop = stop_btn
clear = clear_btn
count = display

)

clock. start()

_ HIEZEEOO v (HOL &)

from slowpy.control.hdl import *

class CounterModule(Module):
def __init__(self, clock, start, stop, clear, count):
super().__init__(clock)

self.start = input_reg(start)
self.stop = input_reg(stop)
self.clear = input_reg(clear)
self.count = output_reg(count)
self.running = reg()

self.count == 0
self.running <= False

@always
def startstop(self):
if self.stop:
self.running <= False
elif self.start:
self.running <= True

@always
def update(self):
if self.clear:
self.count <= 0
elif self.running:
if self.count == 59:
self.count == 0
else:

self.count == int(self.count) + 1
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