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Grafana ΎͣΈͫ͜͜ϧϪϞЌЃɚϰκ δΏ⌂ηδ΄
2

Slow-Controls ϧϪϞЌЃɚϰκ γɃ
ϮɚϦκ γ Ζ͵ΎΒṑ ͯΌ͜΄ΕΎɂUI ̈́ ͚ͩδΗ ͣΈ΄

Google ⅛ ΒΰγGrafana ΕϊЈɚϟ



Grafana ΏΖ
3

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○ͣΑ͜ɩɨΎΪROOTΖΩ͜ɩ



Ẇ ₃ᵬɄ ῄ
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2  ̎ 1₲  GitHub ▬ẆŹşşƕƤƱƲƨƮƭşɦƍƨƲưƴƠƫƫƸɧ

̌̎ ̑₲ ɦƒƭƮưƴƠƫƬƨƤɧ

Å ϮɚϦЀɚϠ ΕϮɚϦΕGrafana 
Å LabVIEW ΕϮɚϦ ɨ ΅ͩɩ

24 11₲ ɦƒƪƸƪƮƬƨƲƧɧ

2  ̌ 11₲ Ỳ Ε ᾇ ΒGrafana Ε ͥỵ͠κ
23 5₲ SPADI-A WG3 Βᾝ□Ẇ

Å ₐ ╧Ʉ Χ ͯΕPython ϠϖБϾϭωКϗ

Å ᾲ ϚКϯДɚВ ΕАϊϽАБ
Å ṯ ϠϖБϾϯΕJupyter 

≢ Ώּד╦
ṰΕדּ ͯ͜

Å ΩּאΧϮɚϦṀ◖ɄϮɚϦ ỵɨϭɚϽВͣαϗАϼάϹϠϯϗАЇ Ώͣɩ

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

25 7₲ ɦƍƮƮƪƲƠƢƪɧ
Å ὂ Web ώКϟКɂWebSocket ϠϯБɚІКϗ

Å ϠϖБϾϯἚ ɂ Ḻ



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 ͥ΄͜ɃΖ͜ͺδͫ͞Αγ̄
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
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άἜ ΕϷϊКϰ

Slow
Devices

DAQ
Systems

ϮɚϦЀɚϠ

Ϛɚϰ Ώ Дɚϰ

╧

ЍɚϝΕϞϠϭЇ



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 ΑͯΎϠϖБϾϯΕ ⱴΪΎͥγɃ

Ѝɚϝͤ ͜ Ṕython ϠϖБϾϯ



ϚКϯДɚВϠϖБϾϯΕϷϊКϰ2
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HTML ϼϐɚЇκЍɚϝPython ϠϖБϾϯΒϷϊКϰ

ϼωɚВϰͤϸАЈɚϦ
ЃϦКͤἜ ┌Κ ͯ

(Streamlit ϷϊКϮωКϗΪ⅛ Ƀ ͚ͤδΗ...)



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



ϮɚϦώϖϠЄɚϯΏJupyter 
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ϮɚϦΕώϖϠЄɚϯ

ϮɚϦϼχϊВ

ϨЊКϴВά Ἒ ᵝΖϾДϪϯͣα ὂ

Python ϠϖБϾϯ

̌ɟ̍ϖБϪϖΎ ϮɚϦκώϖϠЄɚϯͯΌϑϼАϊКṯ κ₄ Ύͥγ



Ʌ ὂόύϽϜɚϷ(Slowlette)
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ὂ I/O (async) Βΰγ► Α ⱴ ɂЅВϨϠГϪϰΕṰ ɂ ВɚϭωКϗ

Starlette Ε ὂₓ ɨ ɩ ϶КϰАΏ β ɨ ɩ

FastAPI Ε URL ϷϊКϮωКϗɨ ɩ

Slowlette

Å ГϠЄКϠ Ε Αṻ
Å HTTPS ɂἶ ɂHTTP/2ɂɢ
Å ϠϯБɚІКϗΪ ʦş Ёɚϟ

ὂ Ʌ
- I/O ΆΕΏͥΒ ΕͫΏκ͵γ
- ϠГϪϰΰβΖγͣΒₓ
ʦş Ε ὂϦϠϖΪ Αͯ

Å Web API Ε Ầ
ʦ ♦ ΕϾАϗϊКḺ



ὅ ɅWebSockets ΒΰγϮɚϦϠϯБɚІКϗ
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ϷϊКϮωКϗ

WebSockets Βΰγ
ϠϯБɚІКϗ

ϽАόϝΎ ͣ͵Ώ
ϠϖБϾϯ Ε Ε
ͤͽΕ Ύ ηγ

ϽАόϝΕ ͤ
ͽΕ Ύ ηγ



ὅ ɅϠϒАɚ ϸϴВ
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Grafana Ε
ͫδΕ ͥỵ͠

ϠϯБɚІКϗͤ β ͵ɴ ɵΕ



ὅ ɅϠϒАɚ ϸϴВɨ ɩ
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ϸϴВ Ε κ ͠Ό Β͵γ

Grafana Ε
ͫδΕ ͥỵ͠



ὅ ɅϯГКϰϗАϼ
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ϠϯБɚІКϗ ₂ ϮɚϦΕϗАϼ

ϯГКϰɨ ɩɅϗАϼϑϽϟύϖϯɨЍɚϝ ɩ
₂ ɨḹɩɅБϜКϾБКϗͭδ΄ Εɨ ṥ ɩ



ὅ ɅMatplotlib Ε κ ϠϯБɚІКϗ
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Β ⱴ

SlowDash ΕЍɚϝɚϦϠϖ

Ʌ ṥϑϽϟύϖϯͣαϮɚϦΏГϊψόϯκ ♦

ΧλΑ ◒ͥΑͬͧ ΕPython/Matplotlib



ὅ ɅЍɚϝ HTML Ёɚϟ
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ÅЍɚϝͤ ͯ΄ ΕHTML ϼχϊВκ Ꞌ
ÅͽΕ ΎSlowDash ϾДϪϯκ ͵γJavaScript АϊϽАБκ ͠γ

ΑГϊψόϯΎ Έ΄ ẋ АϊϽАБ(Chart.js)κ ΈΌ
SlowDash ͤ   ΑϾДϪϯκ Έ΄
(SlowDash ΕϮɚϦψϖϢϠ΅ͩ )SlowdashΕ

κ

Chart.js Ε
κ

Ύ HTML/JavaScript κ ͥ΄͜ Αα



SlowDash: ΣΤ ΌͤϾАϗϊК
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Core
Logic

UI  (JavaScript)

ϮɚϦЀɚϠϊКϦɚϼύɚϠ

ЍɚϝЉϟЌɚВ
(Python)

ϮϷϊϠ
ϚКϯДɚВ

Ἒ
ϮɚϦṯ

ᵩ ⅛
Ώ

ẋ ϞϠϭЇ
⁶

Mini-DAQ

Core Logic ὅ Ϊ Ζ Ό ϾАϗϊКɅϮɚϦЀɚϠɂЍɚϝЉϟЌɚВɂ ϼχϊВɂϚКϤɚВɂJupyterūşɢ



SlowDash = App + Lib + Scripts
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VISA/Socket
& SCPI

SlowDash 
Web App

SlowDash
Library
(SlowPy)

SlowPy: ЍɚϝϠϖБϾϯΎ Β ͠γАϊϽАБɨ ╧ͯɂₐ ͯΌɂDBΒὕ ɩ

pipe



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



Step 1: SCPI ϚЅКϰκ ΈΌΧγ
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ϠϖБϾϯ Ύ϶ɚϰόύψΏΕ κϨύϪϖΎͥγ

SlowPy АϊϽАБκ ͞ΏἌɨ ηΑͧΌΪ ͜ɩ



Step :̌ ϮɚϦЀɚϠΒ λΎỬאּͥ
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ВɚϾΒͯΌϮɚϦЀɚϠὕ κ Ṁͯ΄

SlowDash ϼχϊВ



ḝ Ʌ ΒϮϷϊϠϚКϯДɚВ
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Ặ ∕ ΕϢϪϯψϪϾ(100 ch ɩ

ͤ Α SCPI ϮϷϊϠ
Å ≠ɂ ᵃₐ

Å  ЄКϾɂ  ₐɂϷВϽɂ ₐɂɢ

Å RTD Ḷ ₐɂ ɂϹɚϦɚɂɢ

ᵺ Ε ΑϮϷϊϠ

Å ϠϭϪϻКϗЉɚϦɚ

ϠϖБϾϯΕἜ κ┌ΝHTML ϼϐɚЇ

ʦşPython Ύ ⱴ̏ͧα͜

ʦşPython Ύ 100 ⱴͧα͜ΏHTML ϼϐɚЇ

Å ⁫ὕ ɨБϾВЉϲϦɩ



ḝ : ϓϠ ἵ
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ΕWindows ΕϤϼϯόύψͤ ηδΌ͜Όɂ ͜ ͤᴻͣΈ΄

Windows ϤϼϯόύψɅ
ᴻͧΖΑͩ͜δΐɂϞϠϭЇ Ꞌͤ ͯ͜


