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Grafana ΎͣΈͫ͜͜ϧϪϞЌЃɚϰκ δΏ⌂ηδ΄
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Slow-Controls ϧϪϞЌЃɚϰκ γɃ
ϮɚϦκ γ Ζ͵ΎΒṑ ͯΌ͜΄ΕΎɂUI ̈́ ͚ͩδΗ ͣΈ΄

Google ⅛ ΒΰγGrafana ΕϊЈɚϟ



Grafana ΏΖ
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Å ϮɚϦɚЀɚϠ Β͚γϮɚϦɨ Β ₂ ɩκ↕͠γḺ͵γWeb ЀɚϠΕϤϼϯόύψ
Å ЅόϠϖБϪϖΎϧϪϞЌЃɚϰκ ͯΌᾲ Ύͥγ



̍ ἚͤλΗΈΌΧ΄
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Å κἌ Β ͠αδΑ͜Ƀɨ ᵝɂ ɂ...ɩ
Å ᵺ ϾДϪϯκ γΕͤ Ƀ
Å ἶ ΒϮɚϦ ΒψϖϢϠΎͥΑ͜ɃϧόКДɚϰΪΎͥΑ͜Ƀ

Å ♦ Ε€ΦΈ΄ ΒΖ ͜Ƀ ΑϮɚϦϽАόϟКϗΖΣΤ
Å ṇẶϮɚϦṯ ΒΖ αδΌ͜Α͜Ώ ͞ (ϮɚϦϜϊώКϠ  J)

Å ϹϠϯϗАЇɂ▄ֿפϷɚ ͥϗАϼɂ ɂetc ͤ ΎΑ͜Ƀɨ βΖἌ ɩ

Å ὅἵ ╧ͤΎͥΑ͜ɃϚЅКϰΪ δΑ͜Ƀ

ͣΈͫ͜͜ϾДϪϯκ ΩΌγͣα Β ΦΑ͜

ΒꞋΈΌ͜Α͜Ὂͤ͵γ

ϧɚϖЉɚϰΖͣΈͫͩ͜͜ΐ
ẃκϠАϊϰΒ δΑ͜.ͣ α
АϊϯЉɚϰΒͯΌΧ΄
ˉşGrafana ɢͯ



ͯ͜ΪΕБϠϯ
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LabVIEW ΕϚКϯДɚВϸϴВ

Jupyter ΕͽΕ ͜ ͥṯROOT ΕϮɚϦ⁞

Grafana ΕϮɚϦϽАόϝ
ɨΎΪϗАϼωϒВϾДϗАІКϗΖΩɩ ɨΎΪ↕γ΅ͩΎΖ ɩ

ɨΎΪ Ἒ ΒΖ○ͣΑ ɩ͜ɨΎΪROOTΖΩ ɩ͜



Ẇ ₃ᵬɄ ῄ
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2  ̎ 1₲  GitHub ▬ẆŹşşƕƤƱƲƨƮƭşɦƍƨƲưƴƠƫƫƸɧ

̌̎ ̑₲ ɦƒƭƮưƴƠƫƬƨƤɧ

Å ϮɚϦЀɚϠ ΕϮɚϦΕGrafana 
Å LabVIEW ΕϮɚϦ ɨ ΅ͩɩ
Å ͜ε͜εΑ ∕

 ɦƒƪƸƪƮƬƨƲƧɧ

2  ̌ 11₲ ϜКϖϠϕϺКϗΕ ᾇ ΒGrafana Ε ͥỵ͠κ

23 5₲ SPADI-A WG3 Βᾝ□Ẇ

Å ϚКϯДɚВΕPython ϠϖБϾϭωКϗ

Å ᾲ ϚКϯДɚВ Ε
Å ΑϚКϯДɚВΕ Ε
Å Jupyter 

ͫΕ͚Ώ

ṰΕדּ ͯ͜

Å ΩּאΧϮɚϦṀ◖ɄϮɚϦ ỵɨϭɚϽВͣαϗАϼάϹϠϯϗАЇ Ώͣɩ

Å ͣΈͫ͜͜ГϊψόϯΏϺϟЌψВɂ ϨЊКϴВΕ Ώͣ
Å ψАɚЇ⅛ Ʉ Ʉ ɄЅϠϖɄБЅϊКϰɄ Ἃ ɂ ẍ(?)



Grafana Ε͜͜Ώͫε
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Å ϧϪϞЌЃɚϰκЅόϠ ΅ͩΎ ΎͥγɨϜɚϷɚΒДϗϊКͯΑͧΌ ͜ɩ
Å Έ΄ϧϪϞЌЃɚϰκ ͯΌᾲ Ύͥγ
Å ϧɚϖЉɚϰΒ͵γΏͣΈͫ͜͜

Å ἶ Β ΌϾАϗϊКΎɂͽδκṥ Ύ ΧꞋηͻγỲʹ
Å Ἒ ᵝΕ ỲΪ͜͜Ỳʹ

Å ϧϪϞЌЃɚϰΑα Ε κ ẮḺͯ΄͜
Å ͯ΄ Ζ ͯ΄͜
Å ͯ΄ϮɚϦΖṯ ͯ΄͜

͜Ώ Έ΄Ώͫε

βΑ͜Ώ Έ΄Ώͫε



LabVIEW Ε͜͜Ώͫε
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Å ДϟϪϖΖ Ύ ͥ΄ Ƀ͜ Ζ͜ͺδͫ͞Αγˉ
ɨṰ κ Ύ ͥ΄ͣ͜αHDL ͤ ᾈͯ΄λ΅Ώ ͞ɩ

Å ↕ ϮɚϦṯ ΒΪ○͜Ό͜Α͜

͜Ώ Έ΄Ώͫε

βΑ͜Ώ Έ΄Ώͫε

Å Ώ ͚ͤγ
Å ΕДϟϪϖΪЍɚϝͤͽΕ Ύ Ʉ ͤΎͥγ

Å ϮɚϦ Εɴ Ἒ ɵɨ≢ Ε ɩ Α
Å ϚКϯДɚВ ΒДϟϪϖͤ β ͜Ό͜γỲʹ



SlowDashɅ Ἒ Ώ Ἒ ΕϮЌψВϺЌɚ
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LabVIEW ΕϧϪϞЌЃɚϰɨ┐ Ἒɩ Grafana ΕϾДϪϯɨ ₂ ɩ

Å Ύᶫ ɂψϊϚКΎᵩ
Å ϖБϪϖ͵γΏ ₂ ϮɚϦκ ɨᶒṥ ɩ

Å ϊКϦАϖϭωϽϾДϪϯɨϡɚЇɂ ɂɢɩ
Å ГϊψόϯκЅόϠΎ
Å ͯ΄Ёɚϟκ ɂᾲ ṁ
Å ϮɚϦϧόКДɚϰ

ϾДϪϯΕ♦ ΖURL ͣ αΎΪΎͥγɃ ͯ΄ ΑЁɚϟκURL ΒώКϚɚϰ͵γͫΏΪΎͥγɃ

Å ͜ε͜εΑϾДϪϯΟΕБКϖκ͚ΆͫΆΒ δγ
Å Slack ά ELOG Β ⱣΎͥγ



SlowDash: GUI ΏϠϖБϾϯΕ϶ϊϽБϪϰ
10

άἜ ΕϷϊКϰ

Slow
Devices

DAQ
Systems

ϮɚϦЀɚϠ

Ϛɚϰ Ώ Дɚϰ

╧

ЍɚϝΕϞϠϭЇ



ϧϪϞЌЃɚϰ
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Å ṥΕ ΒϮɚϦ κ ΠγɃYAML ϼχϊВΎὕ Ƀ
Å Ύ On/Off κ  ( /ᵩ ΎΖΑ )ͧ

Å Ε ΏɂІϲϯГКϰϗАϼ



ϧϪϞЌЃɚϰ: YAML ϼχϊВ
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ЀɚϠϊЈɚϟ

 ₐ̋

ϷВϽ 1

ϷВϽ 1

 ₐ 1

ϮɚϦϠϯψ ΕϨЊКϴВ

ₐ 1

ₐ 1

ЀɚϠϊЈɚϟ

Å YAML κ ͧΕΖάΈΌΧγΏ
ͽδΣΐ ΎΖΑ͜

Å βּאΧͤ◒ ΑͥЍɚϝΖᵣẋΒ ͜

Å ΒΖϺВϰϫɚВκ γͣΪ
ɨЅόϠ ΰβ κ Ή ͤ ͜ Ϊ͚γͩΐɩ



ͯ͜⁫ Ε ṀΪἌ
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Å JavaScript Ύ 10 ⱴͧα͜(SVG κ ΈΌ ͵΅ )ͩ

ÅϾАϗϊКΒΎͥγɃϚГϖϞЎКΒΎͥγɃ



ϚКϯДɚВϠϖБϾϯΕϷϊКϰ
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ɨSlowDash ϽАόϝ Ύ Ύͥγɩ

ЃϦКκϖБϪϖ͵γΏ
ЃϦКΕ ΕἜ ͤ┌Ηδγ

Ε ͤ Εᶈ ΒΑγ

ϠϖБϾϯ Ε κ Ο
ϷϊКϰ͵γͫΏΪΎͥγɃ ΄΅ΕPython ΑΕΎPython ΎΎͥγͫΏΖ ΌΎͥγɃ

SlowDash Α ΎͯϠϖБϾϯΕ ⱴΪΎͥγɃ

Ѝɚϝͤ ͜ Ṕython ϠϖБϾϯ



ϮɚϦϽАόϝΟΕБКϖ
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click

ЁɚϟΖURL ͣα Β αδΌ͜γ

Å ͜Ά͜Άɴ ὔ ɵʦЄϨЄϨΏͯΑͧΌ͜͜
Å БКϖΑΕΎE-log ΏͣSlack ΏͣΒ δγ

ὂϾДϪϯΏ ϸϴВ

ϮɚϦ κϖБϪϖ͵γΏ ₂ ϾДϪϯκ



ϮɚϦϽАόϝ
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ϽАόϝΕ Ζ Β♦ Ύͥγ

ṁ Α ⁫

ɦ ὔϸϴВ ɧ

ЄϨЄϨ͵γ

Å ₂ ϾДϪϯ
Å ϹϠϯϗАЇ
Å ώАɚ ͥϗАϼ
Å ̌ √ϹϠϯϗАЇ
Å ϭɚϽВ
Å ϫБɚ
Å ЅϪϾϺЌɚ
Å ɢ

ΌϾАϗϊК



ЁɚϟΕᾲ ɂϮɚϦΕψϖϢϠ
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ЁɚϟΕ ɂ ΑͯΕURL ɨ5000 Ε URLɩ

ϮɚϦΕϧόКДɚϰ

Ἒ ᵝΖϾДϪϯͣα ὂ Χ

БϜКϾБКϗΪΎͥγ
ϨЊКϴВΖϾДϪϯͣα
ὂ Χ

Å ͯ΄ЁɚϟΖᾲ Ύγͥ
Å GUIΎ ͯ΄ЁɚϟκϭϔϠϯώϮωϦΎ Ϊṁ



ϠϖБϾϯ ΏJupyter ᶈͥ ͯ
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ϷɚϟЎКΕSlowDash
ΎΖ ώϖϠЄɚϯ



ϮɚϦ√Ʌ΅͜΄͜Ε ₂ ϮɚϦΖͽΕΦΦ Ωγ
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ΰ͚ͧγ⁫ ͽΕɨ̋ДКϗϼϐɚЅϪϯɩ

ΰ͚ͧγ⁫ ͽΕ ɨ̌ЖϊϰϼϐɚЅϪϯɩ

ͼ΄ΪΕסּ

ϭɚϽВ

Ϧϗ

Ϧϗ

ϼωɚВϰ

ϼωɚВϰ

ϼωɚВϰא (ISO)

א (UNIX)

ϭɚϽВ

ϭɚϽВ

table [channel]@timestamp = value

RunTable@TimeStamp

Data[metric, set_or_ist]@timestamp = value_raw, value_cal

SlowDash ΕϼϐɚЅϪϯὕ



ϮɚϦ√Ʌ͜ ε͜εΑϮɚϦϠϯψκ Ωγ
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ÅͫδαΖ ΌϾАϗϊК
Å MySQL ϾАϗϊКΖCOMET/KEK ͭλͣαΕἹ



ϹϠϯϗАЇΖJSON ΏͯΌὕ
21

JSON ΟΕϞБψАϊϝАϊϽАБɅSPADI-A ΒΰγC++ Ώ ΧּאΧΕPython 

ϮɚϦ ΏͯΌJSON Ε κ ͧ

ΚΌͧ͜ ϹϠϯϗАЇΕ ₂



ϗАϼɨώАɚϷɚ ͥɩΖͫλΑỲʹ
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̌ √ϹϠϯϗАЇΪ
23



Ẑ ΦΏΩɅSlowDash Ε♦
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Å Ἒ ɨLabVIEW ɩΏ Ἒ ɨGfarana ɩΕϮЌψВϺЌɚ
ÅWeb ψϾБΏPython ϠϖБϾϯΕ϶ϊϽБϪϰ
ÅϮɚϦЀɚϠΖὁ ΕΪΕκΉͣ͞



SlowDash=App + Lib + Scripts
25

Web ψϾБ ΏЍɚϝ Python АϊϽАБ(SlowPy)

Å SlowDash App ΖΐλΑPython ϠϖБϾϯΎΪ ΧּאΩγ
Å SlowPy Ζὅἵ ╧άϮɚϦЀɚϠὕ κἌ Β͵γАϊϽАБɨ ηΑͧΌΪΰ͜ɩ



SlowPyɅ Χ ͥΎͥγ ╧ Ε ♦
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ctrl

ethernet

SCPI

ɦƌƄƀƒŹƕůɧ

ΏϤϘϪϯ Χ ͥ

SCPI ϾДϯϚВ

SCPI ϚЅКϰΒΰγ Χ ͥ ɨГϟϠϦΏͣɩ

϶ɚϰόύψΕ ɅϊɚϜɚϴϪϯΕSCPI ϚЅКϰΎ ╧͵γ ≠ЍϲϪϯ

ramp ДϟϪϖκψϪϦϨͯ́ βΏͣ

ͫΕϵɚϰκUSB Β
ͥỵ͠΄βΏͣ

Å Χ ͥṁ ϵɚϰΕ Ꞌ

Å ϮɚϦ⁞ΖḼΎΪΰ͜Ʌ
-
- ͜ϭϔϠϯάJSON
- Python ϑϽϟύϖϯΎΪ

Å ḹᵚΕϵɚϰͤ ᵚϵɚϰκ ͵γ

Å ͵γ ᵚϵɚϰκ Πγ

Å ϾАϗϊКΒΎͥγ



SlowPyɅ Χ ͥΎͥγ ╧ Ε ♦
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ẋ ϞϠϭЇ Ε ɅRedis ΏάβΏβ
ctrl

redis

string

hash

json

ts

current

last

time

lapse

ϾАϗϊК

ϮɚϦ
(ϽДϪϖ )

≢ Ύא ὕ

Ε א

ὕ ͣαΕ₃Ṟ Ἒ

field

node

(ЉϟЌɚВΖϾАϗϊКΕ Дɚϰɩ



ЖɚϖϼДɚ Ʌa ₐ Χ ͯ
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SCPI Ώ͜͞ϭϔϠϯϚЅКϰ
ϾДϯϚВκ ΈΌ͜γɨῘẁ ɩ

*IDN? Ύ⁞ κ ͵

:READ? Ύ ᵃ κ ͵

*RST? ΎБϢϪϯ͵γ

ϚЅКϰΪБϾАϊΪϤϘϪϯ₃ Ε
ϭϔϠϯΎ Ἄ



Step1: Socket ₃ Ύ SCPI ϚЅКϰκ γϭϠϯ
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ϠϖБϾϯ Ύ϶ɚϰόύψΏΕ κϨύϪϖΎͥγ

SlowPy АϊϽАБκ ͞ΏἌɨ ηΑͧΌΪ ͜ɩ



Step 2: SCPI ϚЅКϰΎ ᵃ κ Χ ͵
30

Χ ͯ Ử !



Step 3: ϮɚϦЀɚϠΒ Ψאּͥ
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ϮɚϦκ λΎὕ ͵γϾДϗАЇͤỬ!

ϮɚϦЀɚϠΕ κ↕γ



Step 4: SlowDashͣαϠϖБϾϯκ αͻγ
32

΅ͩκ ͯ  ́SlowDash ΕϾДϟύϖϯϼχϊВκ ɨ ΒΖͫδΪ Βͯ΄͜ɩ

SlowdashProject.yaml ϼχϊВ

Å Έ΄ϠϖБϾϯκslowtask-XXX.py Ώ͜͞ Ύconfig ΕḹΒ ͧΏSlowDash ͤ ↕Ήͩγ
Å SlowPy κ ΈΌΪͩ͜͜δΐɂ ηΑͧΌΪΰ͜ɃPython ΑαḼΎΪΰ͜Ƀ

print() Ε

ϠϖБϾϯϚКϯДɚВ



Step 5: SlowDash ΎϮɚϦЀɚϠκ Ψ
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ϮɚϦЀɚϠURLΏϭɚϽВ ΏϠϔɚЅκ αͻγΏSlowDash ͤ ϠϔЊКͯΌϨЊКϴВᵺ κ γ

ϮɚϦϨЊКϴВᵺ ɨ ɩ

ϮɚϦЀɚϠ



Step 6: ϨЊКϴВ κϖБϪϖͯΌϾДϪϯκ
34

ϨЊКϴВ κϖБϪϖͯ΄΅ͩΎURL ͣα
ͭδ΄ ὂГϊψόϯ

ͫͫͣαГϊψόϯκ βּאλΎ͜ΈΌ ͯΌΪ ͜



Step 7: Jupyter ώϖϠϭКϞЎКκ ►Ḻ
35

ϾДϪϯΕɴϮɚϦϧόКДɚϰɵκϖБϪϖͯΌ ͭδγϸϴВɃ
ϨЊКϴВά Ἒ ᵝΑΐ ὂ Χ

Excel Β
БϜКϾБКϗΎ
ắͧ͵γ

URL ΏToken

ϠϖБϾϯ Jupyter


