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עכٚوط

TEPRAٚوطעכ
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עכٚوط

ٚوط׀㛻㞐ם؆ײ
https://twitter.com/ejo/status/
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עכٚوط

ٚوط׀㛻㞐ם؆ײ
https://twitter.com/okayan/status/
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עכٚوط

ٚوط׀㛻㞐ם؆ײ
https://twitter.com/okayan/status/
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עכٚوط

⿁よعشك㛻ס炘ّةء٤؞鎶┕㚞ס┕♓⺏┒1000
https://www.kingjim.co.jp/products/tepra/
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ゖ갭䥚ֻסٚوط

ゖ갭ֵֿגכזהעמٚوط
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ゖ갭䥚ֻסٚوط

ゖ갭: 䣆ך䣒ה鱮ַל؆״ֿס׳
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ゖ갭䥚ֻסٚوط

ַח׀ֿغ٭ٍ٭؞סמרמרס׆
https://www.kingjim.co.jp/products/tepra/sr.html
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ゖ갭䥚ֻסٚوط

丗冻ؤظ爊䈱ם哧100ٜيٚ  לַׄ冻⪒鼧鷿ֹ乃㰄גכ⭳ך
https://www.kingjim.co.jp/products/tepra/sr.html

11



ゖ갭䥚ֻסٚوط

 ךַםחמ٤ؤخق؆ה
ⷄ⯇舅Ⳃֵٚوطםֹא׀ך 

  

˟לׄ
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ゖ갭䥚ֻסٚوط

냕ַ
https://www.kingjim.co.jp/products/brand/tepra-pro.html
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ゖ갭䥚ֻסٚوط

⫄15,000ֹׂך槡☼喋גז⯡㵚䑴OSכ槆ꪫכغ٭ٍ٭؞
https://www.kingjim.co.jp/products/brand/tepra-pro.html
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ゖ갭䥚ֻסٚوط

ր1┒䣕ֹ־סַם־˟ց 
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ゖ갭䥚ֻסٚوط

ր1┒䣕ֹ־סַם־˟ց 
  

ַֻסא䑒釐ױֵע؆
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TEPRA Lite LR

 ֿס氧㕙ך׆׆
TEPRA Lite LR
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TEPRA Lite LR

ص؛ٝٔبױֿة٭ً
https://www.kingjim.co.jp/sp/lr/

18



TEPRA Lite LR

https://www.kingjim.co.jp/sp/lr/
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TEPRA Lite LR

㲔꤀٘بؠتס
https://www.kingjim.co.jp/sp/lr/
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TEPRA Lite LR

⯇ⷄמ䚉ַַכ٤䥨ذٍع٤ٛو
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TEPRA Lite LR

癨ⶡ㱦ַ企ַ
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TEPRA Lite LR

ַםיゖ갭ֿ鉮婊ַֹכ㛻㚺ցֿס⯇ٜيٚמր㛻ꄈדױ־
https://www.kingjim.co.jp/products/tepra/sr.html
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TEPRA Lite LR

 עמٛوٌُؓت
 嚀耆ع٭٤َؕذ٭ظ
舅Ⳃⷄ⯇嚀耆ךסַם 

舅ⱱ־כ؆םך䑒釐ֵֿ
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TEPRA Lite LR

ַם亠☼ֵ
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TEPRA Lite LR

鵟⟓⫂㳊 
 יء٤ٛؓؼة٤ؙت٭فٛ

舅⮆־ّٚءٞوס 
ⷄ⯇ֹמֹ׀ך
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儖갭⪌ױ



䣆嫎סء٤ٛؓؼة٤ؙت٭فٛ

Bluetooth Low Energy (BLE) ך鵟⟓
https://www.kingjim.co.jp/sp/lr/feature/index.html
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䣆嫎סء٤ٛؓؼة٤ؙت٭فٛ

. Android ס APK יٚف鐆׳ 
. BLE snier יז✳괊؆ַך꧅嫧鐆׳ 
      ̜ 㲔꤀ס鵟⟓釤ֹֿ企ַ 2 ךס䫑榫

BLE ס鵟⟓⫂㳊釤亠嫎
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Bluefruit LE Snier
https://www.switch-science.com/catalog//



䣆嫎סء٤ٛؓؼة٤ؙت٭فٛ

˝ PC ס Bluetooth ꝧ氦ע㏐晓 
˝ րⰜ⛼榫ֿ墦2יז㍑泘מ┕䣆ׂⳂַם־˟ց 
˝ րBluetooth  ٤ؤخقיזםׂ־ֽֿؠشذت

 ց˟ַם־Ⳃכַם颯Ⳃ⫋כׇ
˝ րBluezLinux ס BT ؠشذتס Python ؕف

 ց˟יז磙ֿء٤ؔظ٤
˝ րס׆ OS כדⳂַם־˟ց 
˝ �� ַםׂג

BLE ס鵟⟓⫂㳊PCך⫋杯
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䣆嫎סء٤ٛؓؼة٤ؙت٭فٛ

˝ PC ס㏐晓⪒鼧鉮婊׀ך⠕☔ס䚉䘶ך 
˝ 鬭ꄈם Bluetooth  ؠشذت 
˝  訄ַ APIמًٚشًٚ
˝  ךⰜ⛼榫敯䛜ם؆לך٤ذٍعشجٛ

┉渆ך寕⸻ 
˝ MicroPython ך湾ׂؙٝמع٤؝傴ׄ 
˝ 熮ך Wi-Fi כ BLE ワ 
˝ 僃냕ׁ˟ 🥰

BLE ס鵟⟓⫂㳊ך٤ؤُؕ⫋杯
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ESPr® Developer 
https://www.switch-science.com/catalog//



䣆嫎סء٤ٛؓؼة٤ؙت٭فٛ

. 鵟⟓نشؼت 
. BLE ס Service כ Characteristic 釤ׄח 

榫鏤鉮鐄ע䏲鳭 
. ⷄ⯇ג社凵כ鵟⟓釤奂ַַי㴔 
. 㴔ג磵冽מغ٭ؤ 
. ⷄ⯇ 42 ךױ׀ך筝鲭 
.  榟 API ׀ך⯇ⷄמ䣆鬭־٤ؤخق
. 㱭䡗

孱סء٤ٛؓؼة٤ؙت٭فٛ
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㹭㸓껬⯥ס劾㜀鼂 
CC BY . https://www.ickr.com/photos/inucara/



ء٤ٛؓؼة٤ؙت٭فٛ

1. 鵟⟓نشؼت
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1. 鵟⟓نشؼت

ַגױ
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1. 鵟⟓نشؼت

˝  ַיNordic ֿ⪜ꝧ ٭ر٤يסعشجوشز
Wireshark 榫 snier ע٤ؕءٚو Python  ך傴
 ˥ַי־

˝ Apple Silicon ם Mac כד pyenv ך Python ..
 鸿鷔מ霄◄ַם׀ךٜ٭عت٤ֿؕ

˝ pyenv מ PR י⭳泡גױ׀ֽי 
˝ macOS + Apple Silicon + pyenv ם梪㗞ס亠ץע

㱦䑏عشآقיַַדׂיזׂױ 

˥ 僃二撶כד Python  ַֿיזםמ Bluefruit LE Snier כّ٭ؒنס㵚䑴ג
Python  עס

Bluefruit LE Snier  macOS (Apple Silicon) ך✳ֹ
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ء٤ٛؓؼة٤ؙت٭فٛ

. BLE ס Service כ 
Characteristic 釤ׄח
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. GATT ס Service כ Characteristic 釤ׄח

˝ ATT (ATTribute Protocol) 
僃㛻512סعؕف⡁מ Attribute Handle סعؕف2ַֹכ
鵟樑⺘יׄ♀畘杼յ鐆ײ傴ג׀㚺催鵟湳
 ٜؤعٞو׀ךג

˝ GATT (Generic ATTribute Protocol) 
邾丗ס Attribute ס磝⺬ײ Service  
Characteristic כ⺲♀ׄյATT ٤٘ب٭آٛوؓך┕ס
辐杯ٜؤعٞوס⛣┕גמֹ׀ך 

˝ Service 
 哭䒝嚀耆辐ח嚀㉺ֿ䧏סא

˝ Characteristic 
Service מ㵚غ٤ُؤי鴜גז⡁鐆؆ד 
סםֹס㚺丗ס׀♀ؠشنעֵַع٭َ

榫鏤鉮鐄

37

ATT

GATT

Service Service

Declaration Declaration

Characteristic Characteristic

Declaration

Value

Descriptor

Declaration

Value

Descriptor

Characteristic

 
Characteristic



. GATT ס Service כ Characteristic 釤ׄח

MicroPython עכ 
˝  鬭ַ Python 㲔逷יכⳂׂך٤ؤُؕ
˝ 㵚鎇ٓغ٭ (REPL) ֵ ̜ 㲔꽦ַ 
  

Bluetooth API 
˝ bluetooth ٜٓ٭ٖة import ֻ✳כ 
˝ BLE כש⽛غشخْסتٚؠ IRQ ך磵冽ֿ鲭ז

 ח䧏 API ַ־㛻㚺ׂי
˝ כש⽛ gattc_discover_services ףֻכג

Service ס discovery ֿ㲔车յ
prop_write_without_response כש⽛ 
Characteristic מ⡁傴׀鱮״

MicroPython ך BLE 鵟⟓
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. GATT ס Service כ Characteristic 釤ׄח

˝ 0x180f Battery Service  乃㰄鵟٭ٛطشف墦ꄈֿ鐆״ 
˝ 0x2a19 Battery Level Characteristic 

˝ 0xfff0 TEPRA Lite 斻舅 Service 
˝ 0xfff1 TEPRA Lite 斻舅 Char.  Notify٬ⷄ⯇敯媲ס⟓ (RX) 榫 
˝ 0xfff2 TEPRA Lite 斻舅 Char.  Write Without Response٬鴜⟓ (TX) 榫

Service כ Characteristic 釤גױׄח
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Service כ Characteristic ֿ⪒鼧鵟樑⺘־ֿכ׆ַך؆┾ך



. GATT ס Service כ Characteristic 釤ׄח

˝ 0x180f Battery Service  乃㰄鵟٭ٛطشف墦ꄈֿ鐆״ 
˝ 0x2a19 Battery Level Characteristic 

˝ 0xfff0 TEPRA Lite 斻舅 Service 
˝ 0xfff1 TEPRA Lite 斻舅 Char.  Notify٬ⷄ⯇敯媲ס⟓ (RX) 榫 
˝ 0xfff2 TEPRA Lite 斻舅 Char.  Write Without Response٬鴜⟓ (TX) 榫

Service כ Characteristic 釤גױׄח
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 ף⟓鵟מ䚉ַַכַֹיז Characteristic ס׆
ⷄ⯇⭚杼ֿ舅ⱱך㲔逷⺎耆



ء٤ٛؓؼة٤ؙت٭فٛ

3. ⷄ⯇ג社凵כ鵟⟓釤奂י 
ַַ㴔
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3. 社凵כ鵟⟓⫂㳊釤奂י㴔

ⷄ⯇⺎耆疗㍱ס珷סלם┾٤نؕـמ  樟喋םⷄ⯇ذ٭ظ孱鱮׳
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3. 社凵כ鵟⟓⫂㳊釤奂י㴔

㲔꤀نشؼتס磵冽
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3. 社凵כ鵟⟓⫂㳊釤奂י㴔

˟ֿذ٭ظַיׄח鴜מ㛻ꄈך鵽禈מםյֽ

44

f c



3. 社凵כ鵟⟓⫂㳊釤奂י㴔 45

f0 5c = ⷄ⯇ذ٭ظ炐عؕف2 
00 03 00 00 00 00 00 00 = ⷄ⯇1ٚؕ٤ذ٭ظ泘 
00 03 00 00 00 00 00 00 = ⷄ⯇2ٚؕ٤ذ٭ظ泘

釤ֻג



3. 社凵כ鵟⟓⫂㳊釤奂י㴔 46

00 03 00 00 00 00 00 00

㲔2 ע Bytes (word) ׇֿوش٠تמכ䑒釐 
⺬瑞כ⺓ذ٭ظ⯇ⷄס䄅ֿ㲔꤀⮛عؕفס After גوش٠ت

00 00 00 00 00 00 00 03

Before

After



ء٤ٛؓؼة٤ؙت٭فٛ

4. 㴔ג磵冽מغ٭ؤ蛽כ鱮׳
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4. 㴔ג磵冽מغ٭ؤ蛽כ鱮׳

˝ ⷄ⯇סذ٭ظ⯥䏲٤٘ب٭آؼِٖؤס鵟⟓ 
洠⛍י㲔逷 

˝ ┉㲊٤ؕٚ丗槆⥼סذ٭ظꄈֿ㵼כַם
ⷄ⯇ֿסלםַם☼喋釤יׄח齉䈱㵚䑴 

˝ ⷄ⯇忆䈱㚺ֻ亠嫎ס׆鷨爊ך氦釤

鍱车ꎬ鏰ךױ⭳社ֿגץעכֵ
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4. 㴔ג磵冽מغ٭ؤ蛽כ鱮׳

˝ 1仼לꯐ䍖יזⷄ⯇מכ׆䡗Ⱶ

ⷄ⯇ג׀ך
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ء٤ٛؓؼة٤ؙت٭فٛ

 ׀ך⯇ⷄמ䣆鬭־٤ؤخق .6
API 榟
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榟 API ׀ך⯇ⷄמ䣆鬭־٤ؤخق .6 51

f c

REST API 榟גױ

䣆⩕ך榟䡗ג槆⥼ zlib ㏆竊י /prints מ POST כⷄ⯇׀ך



榟 API ׀ך⯇ⷄמ䣆鬭־٤ؤخق .6 52

f c

ֽ䣆鬭מⷄ⯇׀ך CLI גױ⛼

Pillow ַַך䚉מ乃㰄 QR غ٭ؤ榟䡗יⷄ⯇חׂי



ء٤ٛؓؼة٤ؙت٭فٛ

7. 㱭䡗
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7. 㱭䡗

https://github.com/puhitaku/tepra-lite-esp32
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ױיׅ┕מ GitHub י



״כױ
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爊ַꦘ佄䈱٤ؙفٛס磬י 
API  CLI ךױ㲔逷ג׀
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邾ꥭם Bluetooth מ㵚┘㱦ע 
兟䝏גזד 
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Snier מⱶֻיյ䇖佄ם API 䧏ח磝ײ鱮סײ Bluetooth ؠشذت 
MicroPython ס㵚鎇ٓיזמغ٭嫫ׂםכ׆ُـמ鉮冪ג׀ך



 כء٤ٛؓؼة٤ؙت٭فٛ
րغ٭٠ؚنցؙء٤ٛؓؼة٤ 

 ַ㭕עסג׀ך鷼䡗ך䎬גזױכױ
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☪䏲ג٤ؙفٛמ☽ꪫ氫ץףֵֿغ٭ـםֹא⺱喋מ鉮冪ַג



ֽ


