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⁪╖ ¸ɣʻˉƒɋɋƒˉȩɴɣ 

ļȞǟ ɋƒˉǟʻˉ ˻ǟʫʻȩɴɣʻ ɴȇ ļɴɴɋʻǟˉ ǁƒɣ Ʒǟ ȇɴ˞ɣǌ ɴɣ ˉȞǟ Jɴʻ˿ɴʫˉȞǟ˿Ʒʻȩˉǟ
░˿ ˿˿╖ǁɴʻ˿ɴʫˉȞ╖ǁɴɝ╜ɝɴˉɴʫʻʠɴʫˉ╜ʠʫɴǌ˞ǁˉʻ╜ˉɴɴɋʻǟˉ╜▒╖ 

ãǟ˿ ̨ʫɝ˿ƒʫǟ ƒɣǌ ȩɣǁɋ˞ǌǟǌ ɝǟˉƒǌƒˉƒ ʫǟʧ˞ȩʫǟ ƒ ɝȩɣȩɝ˞ɝ ļɴɴɋʻǟˉ ˻ǟʫʻȩɴɣ╖ãɴˉǟ┴ İɴɝǟ ǁȞƒɝʠȩɴɣʻȞȩʠʻ ƒʫǟ
ȞɴɝɴɋɴȊƒˉǟǌ ˉɴ ˞ʻǟ ʻʠǟǁȩ̨ǁ ˻ǟʫʻȩɴɣʻ ɴȇ ļɴɴɋʻǟˉ╖ 

Bǟȇɴʫǟ̈ɴ˞ ȩɣʻˉƒɋɋˉȞǟ ɋƒˉǟʻˉ ˻ǟʫʻȩɴɣ ɴȇ ļɴɴɋʻǟˉ ɝƒɅǟ ʻ˞ʫǟˉȞƒˉ ̈ɴ˞˞ɣʠɋ˞Ȋ ƒɣ̈ ǌɴɣȊɋǟʻ┼ƒʻ ˉȞǟ ʻǟɣˉȩɣǟɋ ǌʫȩ˻ǟʫ
ȩʻ˞ʠǌƒˉǟǌ ǌ˞ʫȩɣȊ ˉȞǟ ʠʫɴǁǟʻʻ╖ 

 ɴʫ˻ǟʫʻȩɴɣʻ ɴȇļɴɴɋʻǟˉ ⁪⁞╖Ų ƒɣǌƒƷɴ˻ǟ┼ ˉȞǟ ǌɴɣȊɋǟʻ ƒʫǟ ƷǟȩɣȊǌǟʠʫǟǁƒˉǟǌ╖ Jɴʻ˿ɴʫˉȞ ƒʫǟ ɝȩȊʫƒˉȩɣȊ ˉɴ ƒ
ʻɴȇˉ˿ƒʫǟ ʻ̈ʻˉǟɝ ˿ȞȩǁȞ ˞ʻǟʻ ˉȞǟ ǟɣǁʫ̈ʠˉȩɴɣ Ʌǟ̈ʻ ʻˉɴʫǟǌ ɋɴǁƒɋɋ̈ ɴɣ ˉȞǟ ğJ┼ʫƒˉȞǟʫ ˉȞƒɣɴɣ̄ Ȟǟ ǌɴɣȊɋǟ╖ 

ųɴ˞ ǁƒɣ ǁɴɣˉȩɣ˞ǟ ˉɴ ˞ʻǟǌɴɣȊɋǟʻ┼Ʒ˞ˉ ɝƒɅǟ ʻ˞ʫǟˉȞƒˉ ˉȞǟ ǌʫȩ˻ǟʫʻ ƒʫǟ ƒ˻ƒȩɋƒƷɋǟ╖ 

ųɴ˞ ǌɴ ɣɴˉ ɣǟǟǌ ˉɴ˞ɣȩɣʻˉƒɋɋ ̈ɴ˞ʫ ǟ̇ȩʻˉȩɣȊ ļɴɴɋʻǟˉǟ˻ʫʻȩɴɣ╖  ɣ̈ ɣǟ˿ ɝƒȽɴʫ ˻ǟʫʻȩɴɣ ɴȇ ļɴɴɋʻǟˉȩʻ ȩɣʻˉƒɋɋǟǌ
ʻǟʠƒʫƒˉǟɋ̈ ˉɴ ˉȞǟ ʠʫǟ˻ȩɴ˞ʻ ɝƒȽɴʫ ˻ǟʫʻȩɴɣ╖  ɣ̈ ɝȩɣɴʫ ˞ʠǌƒˉǟʻ ɴ˻ǟʫ˿ʫȩˉǟ ˉȞǟ ɋƒʻˉ ˻ǟʫʻȩɴɣ┼ ˿ȩˉȞ ˉȞǟ ʻƒɝǟɝƒȽɴʫ
˻ǟʫʻȩɴɣ╖ 

Tɴ˞Ʒɋǟ ǁɋȩǁɅ ˉȞǟ ʻȞɴʫˉǁ˞ˉ ˉɴ ˉȞǟ ȩɣʻˉƒɋɋƒˉȩɴɣ ̨ɋǟ╖ 

 

ūȞǟɣ ʠʫɴɝʠˉǟǌ┼ ǁɋȩǁɅãǟ̇ˉ┼ƒɣǌ ˉȞǟɣ ʫǟƒǌ ˉȞǟ ˉǟʫɝʻ ƒɣǌ ǁɴɣǌȩˉȩɴɣʻ╖ ļɴ ǁɴɣˉȩɣ˞ǟ ǁɋȩǁɅ Ȋʫǟǟ┼ ƒɣǌȞ̄ǟɣǁɋȩǁɅ
¸ɣʻˉƒɋɋ╖ 

 

Bǟǁƒ˞ʻǟ ˉȞȩʻ ƒ ɣǟ˿ ȩɣʻˉƒɋɋƒˉȩɴɣ┼ ƒɋɋ ǌǟ˻ȩǁǟʻ ʻǟǟɣ ʠʫǟ˻ȩɴ˞ʻɋ̈ Ʒ̈ ļɴɴɋʻǟˉ ɝ˞ʻˉ Ʒǟ ƒǌǌǟǌ ˉɴ ļɴɴɋʻǟˉ ƒȊƒȩɣ╖ ¸ȇ ˉȞǟ
ǌƒˉƒ ɴȇ̩ɴƒǌ ̨ɋǟ ʠƒˉȞ ƒɣǌ ɣƒɝȩɣȊ ǁɴɣ˻ǟǁˉȩɴɣ Ȟƒ˻ǟ Ʒǟǟɣ ǁȞƒɣȊǟǌ ȇʫɴɝ ˉȞǟ ǌǟȇƒ˞ɋˉ ʻǟˉˉȩɣȊʻ┼ ˉȞǟ̈ ɣǟǟǌ ˉɴ Ʒǟ
ʻǟˉ ˞ʠ ƒȊƒȩɣ╖ 

  

http://www.cosworth.com/motorsport/products/toolset/
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⁪╖⁪╖ JɴɝʠƒˉȩƷȩɋȩˉȩǟʻ 

 ɋˉȞɴ˞ȊȞ ̈ɴ˞ ǁƒɣ ȩɣʻˉƒɋɋ ǌȩȇȇǟʫǟɣˉ ɝƒȽɴʫ ļɴɴɋʻǟˉ ˻ǟʫʻȩɴɣʻ ƒɋɴɣȊʻȩǌǟ ˿ȩˉȞ ɝȩɣɴʫ ˻ǟʫʻȩɴɣʻ░ļɴɴɋʻǟˉ ⁴┼ ⁵ ┼⁶┼ ⁪⁞┼ ⁪⁪
˞ʠǌƒˉǟʻ▒┼ ˉȞǟʻǟ ˻ǟʫʻȩɴɣʻ ƒʫǟ ȩɣʻˉƒɋɋǟǌ ɴ˻ǟʫ ˉȞǟ ˉɴʠ ɴȇ ǟ̇ȩʻˉȩɣȊ ȩɣʻˉƒɋɋƒˉȩɴɣʻ╖ 
 
ļɴɴɋʻǟˉ ʻǟˉ˞ʠʻ ǌɴ ɣɴˉ ʻ˞ʠʠɴʫˉ ƷƒǁɅ˿ƒʫǌʻ ǁɴɝʠƒˉȩƷȩɋȩˉ̈ Ʒǟˉ˿ǟǟɣ ɝƒȽɴʫ ˻ǟʫʻȩɴɣʻ ɴȇ ļɴɴɋʻǟˉ╖ ɴʫ ǟ̇ƒɝʠɋǟ┼ ƒ
ʻǟˉ˞ʠ ǁʫǟƒˉǟǌ ȩɣ ļɴɴɋʻǟˉ ⁪⁞ ˿ȩɋɋ ɣɴˉ ɴʠǟɣ ȩɣ ļɴɴɋʻǟˉ ⁶╖ 

ūȞǟɣ ̈ɴ˞ ǟ̇ʠɴʫˉ ɴʫ ȩɝʠɴʫˉ ǁȞƒɣɣǟɋʻ┼ ɝƒɅǟ ʻ˞ʫǟ ˉȞƒˉ ˉȞǟ ʻƒɝǟ ░ɴʫ ɴɋǌǟʫ▒ ˻ǟʫʻȩɴɣ ɴȇ ļɴɴɋʻǟˉ ȩʻ ˞ʻǟǌ Ʒǟȇɴʫǟ
ȩɝʠɴʫˉȩɣȊ ˉȞǟ ʻƒɝǟ ̨ɋǟ╖ 

¸ȇ ƒ ɣǟ˿ǟʫ ˻ǟʫʻȩɴɣ ɴȇ ļɴɴɋʻǟˉ ȩʻ ˞ʻǟǌ┼ ˉȞǟɣ┼ ȩȇ ̈ɴ˞ ȩɝʠɴʫˉ ȩɣˉɴ ƒɣ ɴɋǌǟʫ ɝƒȽɴʫ ˻ǟʫʻȩɴɣ┼ ˉȞǟ╕˂Ɉę̏ɋǟ ȩʻ Ȋʫǟ̈ǟǌ ɴ˞ˉ
ƒɣǌ ̈ɴ˞ ǁƒɣɣɴˉ ȩɝʠɴʫˉ ȩˉ╖ 

 
⁫╖ £ǟˉ ʻˉƒʫˉǟǌ ƒɣǌ ǁɴɣɣǟǁˉ ˉɴ ̈ɴ˞ʫ ǌǟ˻ȩǁǟ 

⁫╖⁪╖ Jɴɣ̨Ȋ˞ʫǟ ˉȞǟ ɣǟˉ˿ɴʫɅ ░cˉȞǟʫɣǟˉ▒ ǁɴɣɣǟǁˉȩɴɣ 

ôɣǁǟ ̈ɴ˞ Ȟƒ˻ǟ ȩɣʻˉƒɋɋǟǌ ğȩ ļɴɴɋʻǟˉ┼ ̈ɴ˞ ɣǟǟǌ ˉɴ ǁɴɣɣǟǁˉ ˉɴ ˉȞǟ ǌǟ˻ȩǁǟ ˞ʻȩɣȊ ˉȞǟ cˉȞǟʫɣǟˉ ǁɴɝɝ˞ɣȩǁƒˉȩɴɣ
ɋǟƒǌ┼ ƒɣǌ ˉȞǟɣ ʻǟˉ ˞ʠ ˉȞǟ ɣǟˉ˿ɴʫɅ ǁɴɣɣǟǁˉȩɴɣ ɴɣ ˉȞǟİǟˉˉȩɣȊʻʠƒȊǟ╖ 
 

ôɣ ˉȞǟãǟˉ˿ɴʫɅʠƒȊǟ┼ ǁɋȩǁɅ ˉȞǟ ʫǟʧ˞ȩʫǟǌ ƒǌƒʠˉǟʫ┼ ǁɴɣ̨ʫɝ ˉȞƒˉ ȩˉ ȩʻ ǁɴɣɣǟǁˉǟǌ ░⁪▒┼ ƒɣǌ ˉȞǟɣ ʻǟɋǟǁˉŋʻǟ
İǟɋǟǁˉǟǌ  ǌƒʠˉǟʫ░⁫▒╖ ¸ȇ ˉȞǟ ƒǌƒʠˉǟʫ ȩʻ ɣɴˉ ȩɝɝǟǌȩƒˉǟɋ̈ ǌȩʻʠɋƒ̈ǟǌ┼ ǁɋȩǁɅĦǟȇʫǟʻȞ ãǟˉ˿ɴʫɅ İǟˉˉȩɣȊʻ░⁬▒╖ 

 

 

¸ȇ ˉȞǟʫǟ ȩʻ ƒ ɣǟˉ˿ɴʫɅ ǟʫʫɴʫ ░ȇɴʫ ǟ̇ƒɝʠɋǟ┼ ɝ˞ɋˉȩʠɋǟ ɣǟˉ˿ɴʫɅ ƒǌƒʠˉǟʫʻ ƒʫǟ ȇɴ˞ɣǌ▒┼ ƒɣ ǟʫʫɴʫ ɝǟʻʻƒȊǟ ȩʻ ǌȩʻʠɋƒ̈ǟǌ╖
ßƒɅǟ ʻ˞ʫǟ ˉȞƒˉ ˉȞǟ ǟˉȞǟʫɣǟˉ ƒǌƒʠˉǟʫ ȩʻ ǁɴɣɣǟǁˉǟǌ Ʒǟȇɴʫǟ ̈ɴ˞ ǁɴɣˉȩɣ˞ǟ╖ 

 

When network settings are configured, return to the Devices page. 
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⁫╖⁫╖  ǌǌ ƒ ǌǟ˻ȩǁǟ 

ôɣ ˉȞǟTǟ˻ȩǁǟʻʠƒȊǟ┼ ˞ʻǟ ˉȞǟּרƷ˞ˉˉɴɣ ˉɴ ƒǌǌ ƒ ɣǟ˿ ǌǟ˻ȩǁǟ ░⁪▒╖ ļȞǟ ǌǟ˻ȩǁǟ ȩʻ ǌȩʻʠɋƒ̈ǟǌ ȩɣ ˉȞǟ ɝǟɣ˞╖ İǟɋǟǁˉ
ˉȞǟ ǌǟ˻ȩǁǟ ░⁫▒┼ ƒɣǌ ˉȞǟɣ ǁɋȩǁɅ ǌǌ░⁬▒╖ ūƒȩˉ ȇɴʫ ˉȞǟ ǌǟ˻ȩǁǟ ˉɴ ȩɣȩˉȩƒɋȩʻǟ ƒɣǌ ʫǟƒǁȞ ˉȞǟ ☻¸ǌɋǟ☼ ʻˉƒˉǟ ░⁭▒╖ 

 

⁫╖⁬╖  ǁˉȩ˻ƒˉǟ ƒ ǌǟ˻ȩǁǟ 

ļɴ ʫǟƒǌ ɋȩ˻ǟ ǌƒˉƒ ƒɣǌ ʻǟɣǌ ʻǟˉ˞ʠʻ ˉɴ ˉȞǟ ǌǟ˻ȩǁǟ┼ ˉȞǟ ǌǟ˻ȩǁǟ ɝ˞ʻˉ Ʒǟ ƒǁˉȩ˻ƒˉǟǌ╖ İǟɋǟǁˉ ˉȞǟ ǌǟ˻ȩǁǟ ░⁪▒┼ ƒɣǌ ˉȞǟɣ
ǁɋȩǁɅ ǁˉȩ˻ƒˉǟ░⁫▒╖ ļɴ ǌȩʻˉȩɣȊ˞ȩʻȞ ˉȞǟ ƒǁˉȩ˻ǟ ǌǟ˻ȩǁǟ ȩȇ ˉȞǟʫǟ ƒʫǟ ɝ˞ɋˉȩʠɋǟ Ʌɣɴ˿ɣ ǌǟ˻ȩǁǟʻ┼ ˉȞǟ ƒǁˉȩ˻ǟ ǌǟ˻ȩǁǟ
ƒʠʠǟƒʫʻ ȩɣ ƒ Ȋʫǟ̈ Ʒɴ̇╖ 
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⁬╖ Ũƒʫȩƒɣˉʻ 

⁬╖⁪╖ ūȞƒˉ ȩʻ ƒ ˻ƒʫȩƒɣˉ╗ 

ğȩ ļɴɴɋʻǟˉ ˞ʻǟʻ ļJğ ǁɴɝɝ˞ɣȩǁƒˉȩɴɣʻ ɴ˻ǟʫ cˉȞǟʫɣǟˉ ˉɴ ǁɴɣ̨Ȋ˞ʫǟ ʠʫɴǌ˞ǁˉʻ ░ǁƒɋɋǟǌ ☻ǌǟ˻ȩǁǟʻ☼▒╖ ļȞȩʻ ɝƒɅǟʻ
ļɴɴɋʻǟˉ ˻ǟʫ̈ ˻ǟʫʻƒˉȩɋǟ┼ Ʒ˞ˉ ̈ɴ˞ ɝ˞ʻˉ ǁɴɣ̨Ȋ˞ʫǟ ǟƒǁȞ ǌǟ˻ȩǁǟ ǁƒʫǟȇ˞ɋɋ̈ Ʒǟȇɴʫǟ ˞ʻǟ╖ 

ļɴ ƒɋɋɴ˿ ǌȩȇȇǟʫǟɣˉ ʻʠǟǁȩ̨ǁƒˉȩɴɣʻ ɴȇ ǌǟ˻ȩǁǟ ʻɴȇˉ˿ƒʫǟ┼ ☻ˉɴɅǟɣʻ☼ ƒʫǟ ˞ʻǟǌ ˉɴ ǟɣƒƷɋǟ ɴʫ ǌȩʻƒƷɋǟ ǁǟʫˉƒȩɣ ȇ˞ɣǁˉȩɴɣʻ
░ʻ˞ǁȞ ƒʻ ƒɣƒɋɴȊ˞ǟ╜ǌȩȊȩˉƒɋ ȩɣʠ˞ˉʻ┼ J ã ʠɴʫˉʻ┼  ˞ˉɴǁɴǌȩɣȊ┼ ƒɣǌ ʻɴ ɴɣ▒╖ cƒǁȞ ʻʠǟǁȩ̨ǁƒˉȩɴɣ ɴȇ ƒ ǌǟ˻ȩǁǟ ȩʻ ǁƒɋɋǟǌ ƒ
☻˻ƒʫȩƒɣˉ☼╖ ļȞǟ ˉɴɅǟɣ ȇɴʫɝʻ ʠƒʫˉ ɴȇ ˉȞǟ ʻǟˉ˞ʠ╖ ļȞǟ ǌǟ˻ȩǁǟ ˻ƒʫȩƒɣˉ ƒɣǌ ʻǟˉ˞ʠ ˻ƒʫȩƒɣˉ ɝ˞ʻˉ ɝƒˉǁȞ╖ ūȞǟɣ ˉȞǟ
ʻǟˉ˞ʠ ȩʻ ʻǟɣˉ┼ ˉȞǟ ǌǟ˻ȩǁǟ ˻ƒʫȩƒɣˉ ȩʻ ʻǟˉ╖ 

⁬╖⁫╖ İǟˉ ˉȞǟ ǌǟ˻ȩǁǟ ˻ƒʫȩƒɣˉ 

In the event of a device not having a variant, such as a new device, you must set the device variant before 
you send a setup. To set the device variant, activate the device, and then click Change Variant. 

 

 

The Change Variant dialog box is displayed where you can control the tokens.  

The dialog shows the available cached tokens. If there are no tokens displayed, you need to import a token 
file. 

Click Import  and navigate to where you downloaded and saved the token file. When the token is imported, it 
is stored and cached in Toolset, so you only need to do this once.  
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If you do not have a variant for the device, please contact: sales@Cosworth.com and make sure you state 
the serial number of the device, any developer requirements, and a specific version of variant if required.  

The screenshot below shows a variant for a Badenia serial number 100. 

 

Tokens are required to control the corresponding Toolset options that match that specification of device. 
Select a token file, select the appropriate variant (1), and then click Change (2). You can also edit variants to 
make base level products if required.   

 

 

This sets the device variant. The small warning triangle indicates that the setup containing the token file is 
yet to be sent to the device.  

 

Once a valid setup containing the token file is sent to the device, the device icon is displayed without a 
warning triangle.  
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⁬╖⁬╖ İǟˉ ˉȞǟ ǌǟ˻ȩǁǟ ˻ƒʫȩƒɣˉ ȩɣ İǟˉ˞ʠʻ 

To set the setup variant to match the device variant, click the Setups tab (1). All device setups are displayed, 
with name, device type, device variant, and a last modified timestamp.  

If this list is empty you need to get a setup (2), either by importing the .toolset file supplied by Cosworth, or 
by reading it from the active device.  

Once you have setups (3) to work with, it is important to make sure that the setup variant matches the 
device variant. In the screenshot below a setup that has no variant is shown (4). This might be an imported 
base level setup for that device. Therefore, it is important to set the variant to enable the purchased 
features. 

On the Setups page you can set the setup variant via the Change Variant option (5) in a similar manner as 
changing the device variant. A similar dialog box to the device variant selection method is displayed.   

 

You can also open a setup. When you send the setup, a dialog box is displayed that prompts you to update 
the setup to match the new firmware on the device. Select Use Device Variant.  
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On the home page of the open setup, version information is displayed. If the device variant and setup 
variant do not match, a warning is displayed in the Health Check section. 

 

Once the error is corrected  and the device variant and setup variant  match, the following screen is 
displayed. 

  

İǟˉ˞ʠ ɣƒɝǟ B˞ˉˉɴɣʻ ȇɴʫ┴ 

İƒ˻ǟ 

İƒ˻ǟ ƒʻ 

İǟɣǌ İǟˉ˞ʠ 

Ũǟʫʻȩɴɣ ƒɣǌ ˻ƒʫȩƒɣˉ ȩɣȇɴʫɝƒˉȩɴɣ 

İǟˉ˞ʠ ȞǟƒɋˉȞ►ʫǟƒǌ̈ ˉɴ ʻǟɣǌ 
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⁬╖⁭╖  ǌǌ ƒ ǌǟ˻ȩǁǟ 

On the Devices page, use the + button to add a new device (1). The device is displayed in the menu. Select 
the device (2), and then click Add ░⁬▒╖ ūƒȩˉ ȇɴʫ ˉȞǟ ǌǟ˻ȩǁǟ ˉɴ ȩɣȩˉȩƒɋȩʻǟ ƒɣǌ ʫǟƒǁȞ ˉȞǟ ☻¸ǌɋǟ☼ ʻˉƒˉǟ ░⁭▒╖ 
 

⁬╖⁮╖  ǁˉȩ˻ƒˉǟ ƒ ǌǟ˻ȩǁǟ 

To read live data and send setups to the device, the device must be activated. Select the device (1), and then 
click Activate (2). To distinguish the active device if there are multiple known devices, the active device 
appears in a grey box.  
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⁭╖ Tǟ˻ȩǁǟ ʠʫɴʠǟʫˉȩǟʻ 

ųɴ˞ ǁƒɣ ˻ȩǟ˿ ƒɣǌ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ʠʫɴʠǟʫˉȩǟʻ ɴȇ ƒ ǌǟ˻ȩǁǟ ɴɣ ˉȞǟTǟ˻ȩǁǟʻʠƒȊǟ╖ İǟɋǟǁˉ ƒ ǌǟ˻ȩǁǟ ˉɴ ǌȩʻʠɋƒ̈ ȩˉʻ
ʠʫɴʠǟʫˉȩǟʻ ɴɣ ˉȞǟ ʫȩȊȞˉ◊Ȟƒɣǌ ʻȩǌǟ ɴȇ ˉȞǟ ʠƒȊǟ╖ 
 
ļȞǟʻǟ ǌǟ˻ȩǁǟ ʠʫɴʠǟʫˉȩǟʻ ƒɋɋɴ˿ ̈ɴ˞ ˉɴ ɣƒɝǟ ˉȞǟ ǌǟ˻ȩǁǟ Ʒ̈ ˻ǟȞȩǁɋǟ ƒɣǌ╜ɴʫ ǌʫȩ˻ǟ┼ ƒɣǌ ƒʠʠɋ̈ ǁɴɝɝǟɣˉʻ ƒƷɴ˞ˉ
ˉȞǟ ǌǟ˻ȩǁǟ┼ ʻǟʻʻȩɴɣ┼ ɴʫ ǌƒ̈┼ ƒɣǌ ʻɴ ɴɣ╖ 

 

ļȞǟʻǟ ǌǟˉƒȩɋʻ ƒʫǟ ʻˉɴʫǟǌ ȩɣ ˉȞǟ ̨ɋǟ ɝǟˉƒǌƒˉƒ ˿Ȟǟɣ ˉȞǟ ǌƒˉƒ ȩʻ ɴȇ̩ɴƒǌǟǌ╖ ųɴ˞ ǁƒɣ ˻ȩǟ˿ ˉȞǟ ǌƒˉƒ ȩɣ ļɴɴɋƷɴ̇ ˉɴ
Ȟǟɋʠ ǌȩʻˉȩɣȊ˞ȩʻȞ Ʒǟˉ˿ǟǟɣ ǌƒˉƒ ̨ɋǟʻ╖ 
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ųɴ˞ ǁƒɣ ˻ȩǟ˿ ǌǟ˻ȩǁǟ ȩǌǟɣˉȩˉ̈ ȩɣȇɴʫɝƒˉȩɴɣ┼ ȩɣǁɋ˞ǌȩɣȊ ˉȞǟ ǌǟ˻ȩǁǟ ˉ̈ʠǟ┼ ¸ğ ƒǌǌʫǟʻʻ┼ ʻǟʫȩƒɋ ɣ˞ɝƷǟʫ┼ ƒɣǌ ̨ʫɝ˿ƒʫǟ
ǌǟˉƒȩɋʻ╖ 

 

⁭╖⁪╖ Jɴɣ̨Ȋ˞ʫǟ ˉȞǟ ǌǟ˻ȩǁǟ ¸ğ ƒǌǌʫǟʻʻ 

ųɴ˞ ǁƒɣ ǟǌȩˉ ˉȞǟ ʻ˞ę̑̇ ɴȇ ˉȞǟ ǌǟ˻ȩǁǟ ¸ğ ƒǌǌʫǟʻʻ╖ Jɴɣɣǟǁˉ ˉɴ ˉȞǟ ǌǟ˻ȩǁǟ┼ ƒɣǌ ˉȞǟɣ ƒǁˉȩ˻ƒˉǟ ȩˉ╖ JɋȩǁɅ ˉȞǟ ʠǟɣǁȩɋ
ȩǁɴɣ ƒˉ ˉȞǟ ˉɴʠ◊ʫȩȊȞˉ ˉɴ ǌȩʻʠɋƒ̈ ˉȞǟcǌȩˉ Tǟ˻ȩǁǟ ğʫɴʠǟʫˉȩǟʻɝǟɣ˞ ˿Ȟǟʫǟ ̈ɴ˞ ǁƒɣ ǟǌȩˉ ˉȞǟ ¸ğ ƒǌǌʫǟʻʻ ʻ˞ę̑̇╖ 
 

 

⁭╖⁫╖  ʻʻɴǁȩƒˉǟ ƒ˞̇ȩɋȩƒʫ̈ ǌǟ˻ȩǁǟʻ ƒɣǌ ǌȩʻʠɋƒ̈ʻ 

Tǟ˻ȩǁǟʻ ʻ˞ǁȞ ƒʻ ˉȞǟ Ħǟɝɴˉǟ ÓɴȊȊȩɣȊ ŋɣȩˉ ░ĦÓŋ▒ ƒɣǌ Jɴɣ̨Ȋ˞ʫƒƷɋǟ Tȩʻʠɋƒ̈ ŋɣȩˉ ░JTŋ▒ ƒʫǟ cˉȞǟʫɣǟˉ ǌǟ˻ȩǁǟʻ ƒɣǌ
ɣǟǟǌ ˉɴ Ʒǟ ƒʻʻɴǁȩƒˉǟǌ ˿ȩˉȞ ƒ ʠʫȩɝƒʫ̈ ǌǟ˻ȩǁǟ┼ ʻ˞ǁȞ ƒʻ ƒɣ  ɣˉƒʫǟʻ┼ Bƒǌǟɣȩƒ┼ ɴʫ Jǟɣˉƒ˞ʫ˞ʻ╖ 

 

ļɴ ƒʻʻɴǁȩƒˉǟ ƒɣ ƒ˞̇ȩɋȩƒʫ̈ ǌǟ˻ȩǁǟ┼ ƒǌǌ ˉȞǟ ǌǟ˻ȩǁǟ ˉɴ ˉȞǟ ǌǟ˻ȩǁǟʻ ʠƒȊǟ┼ ʻǟɋǟǁˉ ˉȞǟ ǌǟ˻ȩǁǟ┼ ƒɣǌ ˉȞǟɣ ǁɋȩǁɅ ˉȞǟ
ʠǟɣǁȩɋ ȩǁɴɣ ƒˉ ˉȞǟ ˉɴʠ◊ʫȩȊȞˉ ˉɴ ǌȩʻʠɋƒ̈ ˉȞǟcǌȩˉ Tǟ˻ȩǁǟ ğʫɴʠǟʫˉȩǟʻɝǟɣ˞ ˿Ȟǟʫǟ ̈ɴ˞ ǁƒɣ ɣƒɝǟ ˉȞǟ ƒ˞̇ȩɋȩƒʫ̈
ǌǟ˻ȩǁǟ ƒɣǌ ʻǟɋǟǁˉ ˉȞǟ ʠʫȩɝƒʫ̈ ǌǟ˻ȩǁǟ ˿ȩˉȞ ˿ȞȩǁȞ ˉɴ ƒʻʻɴǁȩƒˉǟ ȩˉ╖ 



 

⁪⁶ 
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⁮╖ Tǟ˻ȩǁą̈̄ʫɝ˿ƒʫǟ 

Update device firmware to make sure that all new features and functionality of your hardware are up -to-
date.  

New firmware can require a minimum version of Toolset. You can find the latest versions of Toolset on the 
Cosworth website (https://www.cosworth.com/motorsport/products/toolset/ ). 

⁮╖⁪╖ Tɴ˿ɣɋɴƒǌ ̨ʫɝ˿ƒʫǟ 

ųɴ˞ ǁƒɣ ǌɴ˿ɣɋɴƒǌ ˉȞǟ ɋƒˉǟʻˉ ǌǟ˻ȩǁǟ ̨ʫɝ˿ƒʫǟ ȇʫɴɝ ˉȞǟŋʠȊʫƒǌǟˉƒƷ ɴȇ ˉȞǟİǟˉˉȩɣȊʻʠƒȊǟ ˿Ȟǟɣ ƒ ğJ ȩʻ
ǁɴɣɣǟǁˉǟǌ ˉɴ ˉȞǟ ȩɣˉǟʫɣǟˉ╖ 

 

An upgrade prompt (up arrow) is displayed next to the device on the Devices page when new device 
firmware is available.  

 

⁮╖⁫╖ ŋʠǌƒˉǟ ̨ʫɝ˿ƒʫǟ 

Download the latest firmware version, and then connect to, and activate, the device. Make sure that the 
ǌǟ˻ȩǁǟ ȩʻ ȩɣ ˉȞǟ ☻¸ǌɋǟ☼ ʻˉƒˉǟ ƒɣǌ ƒǁˉȩ˻ǟ Ʒǟȇɴʫǟ ̈ɴ˞ ˞ʠǌƒˉǟ ˉȞǟ ȇȩʫɝ˿ƒʫǟ╖ 

https://www.cosworth.com/motorsport/products/toolset/
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Note: Updating firmware removes the setup from the device, together with any stored NV RAM variables ( for 
example QM mode). Make sure that a copy of the device setup is saved, or Read from Active Device on the 
Setups page is selected, before you update the firmware. This saves the current setup stored on the device 
in your list of setups.  

 
 
ļȞǟ ȇɴɋɋɴ˿ȩɣȊ ˿ȩɣǌɴ˿ ʻȞɴ˿ʻ ˉȞǟ ǁ˞ʫʫǟɣˉ ̨ʫɝ˿ƒʫǟ ɴɣ ˉȞǟ ǌǟ˻ȩǁǟ╖ 

 

İˉǟʠ ⁪╖Bʫɴ˿ʻǟ ˉɴ ˉȞǟ ɋɴǁƒˉȩɴɣ ɴȇ ˉȞǟ╕ǀɰǊǝʠƒǁɅƒȊǟ ʫǟʧ˞ȩʫǟǌ ȇɴʫ ˉȞǟ ˞ʠǌƒˉǟ╖ 
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Step 2. Select the package. Toolset shows the differences between the two code 
packages.  

Step 3. Confirm, and then click Update to begin installation of the new package. The Update Firmware 
window shows progress of the installation. When installation is complete, click OK. 

   

 ȇˉǟʫ ˉȞǟ ˞ʠǌƒˉǟ┼ ˉȞǟ ǌǟ˻ȩǁǟ ʻȞɴ˿ʻ ƒʻ ƒ ƷɋƒɣɅ ǌǟ˻ȩǁǟ ȩɣ ļɴɴɋʻǟˉ┼ ȩɣǌȩǁƒˉǟǌ Ʒ̈ ˉȞǟ ãɴאל☻ Ũƒʫȩƒɣˉֿפ☼ ˉǟ̇ˉ ȩɣ ˉȞǟ
device information box (1).   

You now need to send the token and setup to the device. Click Change Variant (2).   

 

When prompted, select the required variant token, and then click Change. When the token is ready to be 
sent to the device, an exclamation mark in a warning triangle is displayed next to the device.   

 

  

On the Setups page, open the setup, and then click Send to transfer the setup to the device.  
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A dialog box is displayed to prompt you to update the setup to match the new firmware on the device. 
Select Use Device Variant. 

 

You can also change the setup variant on the main Setups page via the Change Variant option to avoid the 
☻ŋʻǟ Tǟ˻ȩǁǟ Ũƒʫȩƒɣˉ☼prompt.  

 

When the setup is complete, the token is uploaded to the unit.  

 

 ȇˉǟʫ ƒɣ ˞ʠǌƒˉǟ┼ ˉȞǟ ǌǟ˻ȩǁǟ ȩʻ ǌȩʻʠɋƒ̈ǟǌ ȩɣ ƒɣ ☻¸ǌɋǟ☼ ʻˉƒˉǟ ɴɣ ˉȞǟDevices tab. The device 
firmware information is updated in Device Properties.  
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⁯╖ Tƒˉƒ 

The Data page allows you to offload all logged data from the device.  

⁯╖⁪╖ İǟˉ ˞ʠ ǌƒˉƒ ɴȇ̩ɴƒǌ ʠƒˉȞʻ 

Before logged data is offloaded, you need to set up the offload paths on the Settings page. 

⁯╖⁫╖ İǟˉ ˉȞǟ ɴȇ̩ɴƒǌ ʠƒˉȞ 

On the Settings ʠƒȊǟ┼ ˉȞǟ ǌƒˉƒ ɴȇȇɋɴƒǌ ☻Ħɴɴˉ ğƒˉȞ☼ ȩʻ ˉȞǟ ȇȩɋǟ ʻˉɴʫƒȊǟ ɋɴǁƒˉȩɴɣ ɴɣ ̈ɴ˞ʫ ǌǟ˻ȩǁǟ┼ ɴʫ ɴɣ ƒɣ
external device. Select the three dots (║) icon to browse and select the storage folder. Or  you can copy and 
ʠƒʻˉǟ ˉȞǟ ȇȩɋǟ ʠƒˉȞ ȇʫɴɝ ūȩɣǌɴ˿ʻ  ȩɋǟ ċʠɋɴʫǟʫ ȩɣˉɴ ˉȞǟ ☻Ħɴɴˉ ğƒˉȞ☼╖ 

 
 

⁯╖⁬╖ İǟˉ ˉȞǟ ʫǟɋƒˉȩ˻ǟ ʠƒˉȞ 

The relative path is the naming convention used for the offloaded data. This identifies data by offloading 
files in a specific format or name.  
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JɋȩǁɅ ˉȞǟ ˉȞʫǟǟ ǌɴˉʻ ɣǟ̇ˉ ˉɴ ☻Ħǟɋƒˉȩ˻ǟ ğƒˉȞ☼ ˉɴ ʻǟˉ ˉȞǟ ɣƒɝȩɣȊ ǁɴɣ˻ǟɣˉȩɴɣ ˉɴ ȩɣǁɋ˞ǌǟ ˉʫƒǁɅ ɣƒɝǟ┼ ǌʫȩ˻ǟʫ ɣƒɝǟ┼
car number, session number, day, month, year, and so on. 

For example, the track name and session name/number are sourced from the settings on the Data page or 
the outing properties after you select an outing when connected to the device.

 
 
 
The car and driver name are sourced from the device properties on the Devices page. Other parameters 
such as lap number, date, and time are sourced from the logged data.  
 
Note: Make sure that you save data offload settings using the Save option before you offload  data. 
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⁯╖⁭╖ İǟˉ ɴȇ̩ɴƒǌ ǁɴɣǌȩˉȩɴɣʻ 

Offload conditions can be checked to automatically, hide, download, and delete outings.  
For example, you can configure Toolset to automatically offload data when the device is connected, and to 
delete the outing after a successful download.  

 

⁯╖⁮╖ ôȇ̩ɴƒǌ ɋɴȊȊǟǌ ǌƒˉƒ 

Logged data (also known as outings) is displayed on the Data page. Outings from each device are shown 
under the name of the device. If outings are not displayed, click Refresh (1). To offload individual outings, 
click Offload (2) on each outing file. You can also offload all outings via the Offload All  option (3). 

Note: If no outings are displayed  when you log short outings, check that the Show Short Outings option is 
selected (4). You can configure the duration of a short outing on the Settings page. 

 

Click on an outing file (1) to display its properties on the right -hand side of the window. These include outing 
number, date and time, track name, driver name, car name, and comments, all of which you can edit (2). 
These details are stored in the outing f ile for reference.  
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To offload multiple pieces of data with the same properties, select Settings (3), and then configure the 
relevant properties. These properties are applied to all selected offloads.  
 
Click Offload to start the download from the device to a specified location. You can select multiple outings 
to queue for delivery. The progress and status of the download is displayed.  

 

ūȞǟɣ ʻ˞ǁǁǟʻʻȇ˞ɋɋ̈ ǌɴ˿ɣɋɴƒǌǟǌ┼ ˉȞǟ ɴ˞ˉȩɣȊ ȩʻ ɝƒʫɅǟǌ ƒʻ ☻ôȇȇɋɴƒǌǟǌ☼ ƒɣǌ ȞȩȊȞɋȩȊȞˉǟǌ ȩɣ Ȋʫǟǟɣ╖ 

 

¸ȇ ƒɣ ɴ˞ˉȩɣȊ ɴȇȇɋɴƒǌ ȇƒȩɋʻ┼ ˉȞǟ ɴ˞ˉȩɣȊ ȩʻ ɝƒʫɅǟǌ ƒʻ ☻ôȇȇɋɴƒǌ  ƒȩɋǟǌ☼ ƒɣǌ ȞȩȊȞɋȩȊȞˉǟǌ ȩɣ ʫǟǌ╖ ¯ɴ˻ǟʫ ɴ˻ǟʫ ˉȞǟ
outing to display the cause of the failure.  

 

If errors continue, close Toolset, and then navigate to: C:\ Pi Research\ Toolset\ [Toolset Version]\ Logs\ Pi 
Toolset\ Log. Open the log file and check for specific device errors. If you cannot identify the errors, then 
please send a message to: electronics.support@cosworth.com . 

From the Outing Properties window, you can open the outing directly in Toolbox if the application is open.   
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⁴╖ Óȩ˻ǟ ǌƒˉƒ 

ūȞǟɣ ǁɴɣɣǟǁˉǟǌ ˉɴ ˉȞǟ ǌǟ˻ȩǁǟ┼̈ɴ˞ ǁƒɣ ˻ȩǟ˿ǁȞƒɣɣǟɋ ǌƒˉƒȩɣʫǟƒɋ ˉȩɝǟɴɣ ˉȞǟÓȩ˻ǟ TƒˉƒʠƒȊǟ╖ 

⁴╖⁪╖ Óȩ˻ǟǌƒˉƒʠƒȊǟʻ 

Add and name live data pages 

ųɴ˞˞ʻǟ ˉȞǟּ̄ר ɴɴɋ ȩɣ ˉȞǟTƒˉƒɝǟɣ˞ ░⁪▒ ˉɴƒǌǌ ɋȩ˻ǟǌƒˉƒ ʠƒȊǟʻ╖ ųɴ˞ ǁƒɣ˞ʻǟ ˉȞǟȩɝʠɴʫˉ ƒɣǌ ǟ̇ʠɴʫˉ ˉɴɴɋʻ ░⁫▒ ˉɴ
ȩɝʠɴʫˉ ƒɣǌ ǟ̇ʠɴʫˉ ɋȩ˻ǟ ǌƒˉƒ ʠƒȊǟʻƷǟˉ˿ǟǟɣ ļɴɴɋʻǟˉ ˻ǟʫʻȩɴɣʻ ƒɣǌ ğJʻ╖ ¸ȇ̈ɴ˞ ƒǌǌɝ˞ɋˉȩʠɋǟ ɋȩ˻ǟ ǌƒˉƒ ʠƒȊǟ̈ɴ˞
ǁƒɣ ˞ʻǟ ˉȞǟʫǟɴʫǌǟʫ Ʒ˞ˉˉɴɣʻˉɴ ʫǟɴʫǌǟʫ ȩˉǟɝʻȩɣ ˉȞǟ ɝǟɣ˞ ░⁬▒╖ŋʻǟ ˉȞǟ ☻Ʒȩɣ☼ ˉɴɴɋˉɴǌǟɋǟˉǟ ɋȩ˻ǟ ǌƒˉƒ ʠƒȊǟʻ░⁭▒╖ 

 

JɋȩǁɅˉȞǟ ɣƒɝǟ ˉǟ̇ˉ Ʒɴ̇ ˉɴ ʫǟɣƒɝǟƒɋȩ˻ǟ ǌƒˉƒ ʠƒȊǟ╖ 

 

 

 

 

 

 

 

Configure live data pages 

ļɴǁɴɣ̨Ȋ˞ʫǟ ɋȩ˻ǟ ǌƒˉƒ ʠƒȊǟʻ┼ ǁɋȩǁɅ ˉȞǟ ☻ʠǟɣǁȩɋ☼ ȩǁɴɣˉɴǟɣƒƷɋǟ☻ǟǌȩˉ ɝɴǌǟ☼╖ 
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Live data display types  

¸ɣǟǌȩˉ ɝɴǌǟ̈ɴ˞ ǁƒɣ ƒǌǌȇɴ˞ʫ ǌȩʻʠɋƒ̈ ˉ̈ʠǟʻ┴ 

¶ JȞƒɣɣǟɋ ɋȩʻˉ►ŋʻǟǌ ˉɴ ǌȩʻʠɋƒ̈ ǁȞƒɣɣǟɋ ˻ƒɋ˞ǟʻ ƒʻ ʫƒ˿ ˻ƒɋ˞ǟʻ ɴʫ Ʒƒʫ ȊʫƒʠȞʻ 
¶ ßƒʠ ǁɴɣˉʫɴɋ►ŋʻǟǌ ˉɴ ǌȩʻʠɋƒ̈ ƒ ɝƒʠ 
¶ ļƒƷ˞ɋƒʫ ɴ˞ˉȩɣȊ ʫǟʠɴʫˉ►ŋʻǟǌ ˉɴ ǌȩʻʠɋƒ̈ ˉǟɋɋˉƒɋǟʻ ░ʻǟǟļǟɋɋˉƒɋǟʻ▒ 
¶ JȞƒʫˉ ʫǟǁɴʫǌǟʫ►ŋʻǟǌ ˉɴ ǌȩʻʠɋƒ̈ ǁȞƒɣɣǟɋ ˻ƒɋ˞ǟʻ ƒʻ ɋȩɣǟ ȊʫƒʠȞʻ 

 

Channel List 

ôɣǁǟ̈ɴ˞ ƒǌǌƒ ǁȞƒɣɣǟɋ ɋȩʻˉ┼ ˞ʻǟ ˉȞǟ ☻˿ʫǟɣǁȞ☼ ˉɴɴɋ ˉɴ ɴʠǟɣ ˉȞǟ ǌȩʻʠɋƒ̈ ʻǟˉˉȩɣȊʻ ˉɴ ƒǌǌ ǁȞƒɣɣǟɋʻ ˉɴ ˉȞǟ
ǌȩʻʠɋƒ̈ ░⁪▒╖ ŋʻǟ ˉȞǟ ☻Ʒȩɣ☼ ˉɴɴɋ ˉɴ ǌǟɋǟˉǟ ˉȞǟ ǌȩʻʠɋƒ̈ ░⁫▒ 

 ʫɴɝ̄Ȟǟ ǌȩʻʠɋƒ̈ ʻǟˉˉȩɣȊ ɝǟɣ˞̈ɴ˞ ǁƒɣ ǌą̈̄ɣǟ ˉȞǟɣƒɝǟ ɴȇ ˉȞǟ ǌȩʻʠɋƒ̈ ░⁪▒╖  ɋȩʻˉ ɴȇ ˉȞǟ ƒ˻ƒȩɋƒƷɋǟ ǁȞƒɣɣǟɋʻȩʻ
ǌȩʻʠɋƒ̈ǟǌƒɣǌǁƒɣ Ʒǟ ʻǟƒʫǁȞǟǌ ░⁫▒╖Tɴ˞Ʒɋǟ◊ǁɋȩǁɅɴɣ ƒ ǁȞƒɣɣǟɋˉɴ ƒǌǌ ɴʫ ʫǟɝɴ˻ǟ ȩˉȇʫɴɝ ˉȞǟ ǌȩʻʠɋƒ̈ɴʫ˞ʻǟ̄Ȟǟ
ȩɣʻǟʫˉ ƒɣǌ ʫǟɝɴ˻ǟ ˉɴɴɋʻ ░⁬▒╖ųɴ˞ ǁƒɣ ʻǟɋǟǁˉˉȞǟ ǌȩʻʠɋƒ̈ ɝɴǌǟ ░Ʒƒʫ ɴʫ ˻ƒɋ˞ǟ▒ ȇʫɴɝ ˉȞǟ ǌʫɴʠǌɴ˿ɣ ɝǟɣ˞ ░⁭▒╖
İǟɋǟǁˉ ˉȞǟ ɴʫȩǟɣˉƒˉȩɴɣ ɴȇ ʻˉƒɣǌƒʫǌ ǁȞƒɣɣǟɋʻ ƒɣǌ Ʒȩˉ◊̨ ǟɋǌ ǁȞƒɣɣǟɋʻ ░Ȟɴʫȩ̔ɴɣˉƒɋ ɴʫ ˻ǟʫˉȩǁƒɋ▒ ȇʫɴɝ ˉȞǟ ǌʫɴʠǌɴ˿ɣ
ɝǟɣ˞ʻ ░⁮▒╖ŋʻǟʫǟɴʫǌǟʫ ˉɴɴɋʻ ░⁯▒ɴ̄ ǁȞƒɣȊǟ ˉȞǟ ɴʫǌǟʫ ɴȇǁȞƒɣɣǟɋʻȩɣ ˉȞǟ ǌȩʻʠɋƒ̈ųɴ˞ ǁƒɣ ʻǟɋǟǁˉ ˉȞǟ ǌȩʻʠɋƒ̈
ȇɴɣˉ┼ ʻȩ̔ǟ┼ƒɣǌ ǁɴɋɴ˞ʫ ȇʫɴɝ ˉȞǟ ɴɣɝ̄ǟɣ˞ ░⁴▒╖ 
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Jɋɴʻǟ ˉȞǟ ǌȩʻʠɋƒ̈ ʻǟˉˉȩɣȊʻ ɝǟɣ˞ ƒɣǌ ǟ̇ȩˉ ǟǌȩˉ ɝɴǌǟ ˉɴ ˻ȩǟ˿ˉȞǟ ɋȩʻˉ ɴȇǁɴɣ̨Ȋ˞ʫǟǌ ǁȞƒɣɣǟɋ╖̒ cɣ˞ɝǟʫƒˉǟǌ Ʒȩˉ◊
̨ǟɋǌ ǁȞƒɣɣǟɋʻƒʫǟǌȩʻʠɋƒ̈ǟǌƒǁǁɴʫǌȩɣȊ ˉɴ ˉȞǟȩʫ ǟɣ˞ɝǟʫƒˉǟǌ ʻˉƒˉ˞ʻǟʻ╖ 

 

Map control 

ôɣǁǟ ƒɝƒʠǁɴɣˉʫɴɋ ǌȩʻʠɋƒ̈ Ȟƒʻ Ʒǟǟɣ ƒǌǌǟǌ┼ ˞ʻǟ ˉȞǟ ☻˿ʫǟɣǁȞ☼ ˉɴɴɋ ˉɴ ɴʠǟɣ ˉȞǟ ǌȩʻʠɋƒ̈ ʻǟˉˉȩɣȊʻ ˉɴ ƒǌǌ
ǁȞƒɣɣǟɋʻ ˉɴ ˉȞǟ ǌȩʻʠɋƒ̈ ░⁪▒╖ ŋʻǟ ˉȞǟ ☻Ʒȩɣ☼ ˉɴɴɋ ˉɴ ǌǟɋǟˉǟ ˉȞǟ ǌȩʻʠɋƒ̈ ░⁫▒╖ 

 

 

 

 

 

ūȞǟɣ ˉȞǟ ǌȩʻʠɋƒ̈ ʻǟˉˉȩɣȊ ɝǟɣ˞ ȩʻ ɴʠǟɣ̈ɴ˞ ǁƒɣ ȩɝʠɴʫˉƒ ˉʫƒǁɅ ɝƒʠ ░╕ʛ̀˂̨ɋǟ ȇɴʫɝƒˉ▒ ░⁪▒╖ųɴ˞ ǁƒɣ ˞ʻǟ ˉȞǟ ☻Ʒȩɣ☼
ˉɴɴɋ ˉɴ ǌǟɋǟˉǟ ƒ ˉʫƒǁɅ ɝƒʠ░⁫▒╖ 
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Jɋɴʻǟ ˉȞǟ ǌȩʻʠɋƒ̈ ʻǟˉˉȩɣȊʻ ɝǟɣ˞ ƒɣǌ ǟ̇ȩˉ ǟǌȩˉ ɝɴǌǟ ˉɴ ˻ȩǟ˿ ˉȞǟ ßƒʠ Jɴɣˉʫɴɋ ǌȩʻʠɋƒ̈╖ ūȞǟɣ ǁɴɣɣǟǁˉǟǌ ˉɴ ˉȞǟ
ǌǟ˻ȩǁǟ˻ȩƒ ˉǟɋǟɝǟˉʫ̈ˉȞǟ ˻ǟȞȩǁɋǟ ʠɴʻȩˉȩɴɣȩǌ̒ȩʻʠɋƒ̈ǟǌ ɴɣ ˉȞǟ ɝƒʠ ░⁪▒╖ 

 

Chart recorder 

ôɣǁǟ ƒ ǁȞƒʫˉ ʫǟǁɴʫǌǟʫ ǌȩʻʠɋƒ̈ Ȟƒʻ Ʒǟǟɣ ƒǌǌǟǌ┼ ˞ʻǟ ˉȞǟ ☻˿ʫǟɣǁȞ☼ ˉɴɴɋ ˉɴ ɴʠǟɣ ˉȞǟ ǌȩʻʠɋƒ̈ ʻǟˉˉȩɣȊʻ ˉɴ ƒǌǌ
ǁȞƒɣɣǟɋʻ ˉɴ ˉȞǟ ǌȩʻʠɋƒ̈ ░⁪▒╖ ŋʻǟ ˉȞǟ ☻Ʒȩɣ☼ ˉɴɴɋ ˉɴ ǌǟɋǟˉǟ ˉȞǟ ǌȩʻʠɋƒ̈ ░⁫▒ 

 

ūȞǟɣ ˉȞǟ ǌȩʻʠɋƒ̈ ʻǟˉˉȩɣȊ ɝǟɣ˞ ȩʻ ɴʠǟɣ┼̈ɴ˞ ǁƒɣ ǌą̈̄ɣǟˉȞǟ ɣƒɝǟ ɴȇ ˉȞǟ ǌȩʻʠɋƒ̈ ░⁪▒╖  ɋȩʻˉ ɴȇ ˉȞǟ ƒ˻ƒȩɋƒƷɋǟ
ǁȞƒɣɣǟɋʻȩǌ̒ȩʻʠɋƒ̈ǟǌ┼ƒɣǌ̈ɴ˞ ǁƒɣ ʻǟƒʫǁȞʻʠǟǁȩ̨ǁ ǁȞƒɣɣǟɋʻ ░⁫▒╖Tɴ˞Ʒɋǟ◊ǁɋȩǁɅ ƒ ǁȞƒɣɣǟɋ┼ ɴʫ ˞ʻǟ ˉȞǟ ȩɣʻǟʫˉ ƒɣǌ
ʫǟɝɴ˻ǟ ˉɴɴɋʻ┼ ˉɴƒǌǌ ɴʫ ʫǟɝɴ˻ǟ ƒ ǁȞƒɣɣǟɋ░⁬▒╖ųɴ˞ ǁƒɣ ǁȞƒɣȊǟ ˉȞǟ ǌǟȇƒ˞ɋˉǌȩʻʠɋƒ̈ ǁɴɋɴ˞ʫ░⁭▒ ƒɣǌʻǟɋǟǁˉ
ƒɣɴˉȞǟʫǁɴɋɴ˞ʫ ȇʫɴɝ ˉȞǟJɴɋɴʫɝǟɣ˞ ░⁮▒╖ųɴ˞ ǁƒɣƒ˞ˉɴ◊̒ ǁƒɋǟ ˉȞǟ ǌȩʻʠɋƒ̈ ų ƒ̇ȩʻ ░⁯▒┼̒ ʠǟǁȩȇ̈ ˉȞǟ ų ƒ̇ȩʻ ɝȩɣȩɝ˞ɝ
ƒɣǌ ɝƒ̇ȩɝ˞ɝ ░⁴▒┼ ˉȞǟŲ ƒ̇ȩʻ ˉȩɝǟ ʻʠƒɣ ░⁵▒┼ ƒɣǌ ˿ȞǟˉȞǟʫˉȞǟ ǁȞƒɣɣǟɋʻ ƒʫǟ ɴ˻ǟʫɋƒȩǌɴʫ ˉȩɋǟǌ ░⁶▒╖ 
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Jɋɴʻǟ ˉȞǟ ǌȩʻʠɋƒ̈ ʻǟˉˉȩɣȊʻ ɝǟɣ˞ ƒɣǌ ǟ̇ȩˉ ǟǌȩˉ ɝɴǌǟ ˉɴ ˻ȩǟ˿ ˉȞǟ ǁɴɣ̨Ȋ˞ʫǟǌ ǁȞƒʫˉ ʫǟǁɴʫǌǟʫ ǌȩʻʠɋƒ̈╖ 

 

Arrange live data pages 

ųɴ˞ ǁƒɣʫǟƒʫʫƒɣȊǟ ɋȩ˻ǟ ǌƒˉƒ ǌȩʻʠɋƒ̈ʻ╖¸ɣǟǌȩˉ ɝɴǌǟ ̈ɴ˞ ǁƒɣ ƒǌȽ˞ʻˉˉȞǟ ǌȩʻʠɋƒ̈ ˿ȩǌˉȞ ƒɣǌ ȞǟȩȊȞˉ╖ TʫƒȊˉȞǟ ǟǌȊǟ
ɴȇ ˉȞǟ ǌȩʻʠɋƒ̈ʻ ˉɴ ˉȞǟ ʫǟʧ˞ȩʫǟǌ˿ȩǌˉȞ ƒɣǌ ȞǟȩȊȞˉ░⁪▒╖ 

 

ļɴʫǟʠɴʻȩˉȩɴɣɋȩ˻ǟ ǌƒˉƒ ǌȩʻʠɋƒ̈ʻ┼ ǁɋȩǁɅˉȞǟ ˉɴʠ ɴȇ ƒ ǌȩʻʠɋƒ̈ ƒɣǌǌʫƒȊ ȩˉˉɴ ɴɣǟ ɴȇ ˉȞǟ ƒ˻ƒȩɋƒƷɋǟ ʠɴʻȩˉȩɴɣ░̒⁫▒╖ 
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ųɴ˞ǁƒɣ ƒɋʻɴ ɋƒ̈ǌȩʻʠɋƒ̈ʻ ɴɣ ˉɴʠ ɴȇ ǟƒǁȞ ɴˉȞǟʫ ˉɴ ɴǁǁ˞ʠ̈ ˉȞǟ ʻƒɝǟ ƒʫǟƒ╖ ļȞǟ ǌȩʻʠɋƒ̈ ȇɴʫ ˉȞǟ ƒʫǟƒ ǁƒɣ Ʒǟ
ǁȞɴʻǟɣ Ʒ̈ ˉȞǟ ˞ʻǟʫ Ʒ̈ ʻǟɋǟǁˉȩɣȊ ˉȞǟ ǌȩʻʠɋƒ̈ ȇʫɴɝ ˉȞǟ ɋȩʻˉ ƒˉ ˉȞǟ Ʒɴˉˉɴɝ╖ 

 

⁴╖⁫╖ İɴ˞ʫǁǟʻ 

ļȞǟİɴ˞ʫǁǟʻɝǟɣ˞ ǌȩʻʠɋƒ̈ʻ ˉȞǟ ʻˉƒˉ˞ʻ ɴȇ ˉȞǟǟ̄ɋǟɝǟˉʫ̈ ɣǟˉ˿ɴʫɅ ǁɴɣɣǟǁˉȩɴɣƒɣǌ ˉȞǟ ɣ˞ɝƷǟʫ ɴȇ ǁɋȩǟɣˉʻ ɴɣ ˉȞǟ
ǟ̄ɋǟɝǟˉʫ̈ ɣǟˉ˿ɴʫɅ╖ųɴǁ˞ƒɣ ǁȞǟǁɅ ˉȞǟ ʻˉƒˉǟ ɴȇ ˉȞǟǟ̄ɋǟɝǟˉʫ̈ ɋȩɣɅƒɣǌ˻ȩǟ˿ ˉȞǟ ˉƒʫȊǟˉ ǌȩʫǟǁˉɴʫ̈ ȇɴʫˉȞǟ ɋɴȊȊǟǌ
ˉǟɋǟɝǟˉʫ̈ ǌƒˉƒ╖ 

ļȞǟ£ǟɣǟʫƒɋʻǟǁˉȩɴɣʻȞɴ˿ʻˉȞǟ ɣƒɝǟ ɴȇ ˉȞǟ ʻɴ˞ʫǁǟ┼ ˉȞǟ ǌǟ˻ȩǁǟ┼ ƒɣǌ ˉȞǟ ʻǟˉ˞ʠ╖ 

ļȞǟJɴɣɣǟǁˉȩɴɣʻǟǁˉȩɴɣ ʻȞɴ˿ʻȩȇ ̈ɴ˞ʫ ʻɴ˞ʫǁǟ ȩʻ ǟɣƒƷɋǟǌ┼ ˉɴȊǟˉȞǟʫ ˿ȩˉȞƒJɋȩǁɅ ˉɴ ʫǟȇʫǟʻȞǁɴɣɣǟǁˉȩɴɣɴʠˉȩɴɣ╖ 

ŋɣǌǟʫˉȞǟİˉƒˉ˞ʻʻǟǁˉȩɴɣ ̈ɴ˞ ǁƒɣ ʻǟǟˉȞǟ ʻˉƒˉ˞ʻ ɴȇ ̈ɴ˞ʫǟ̄ɋǟɝǟˉʫ̈ ǁɴɣɣǟǁˉȩɴɣˉɴȊǟˉȞǟʫ˿ȩˉȞ ȩɣȇɴʫɝƒˉȩɴɣ
ƒƷɴ˞ˉ ̈ɴ˞ʫ ǁɴɣɣǟǁˉȩɴɣ╖ 

ŋɣǌǟʫˉȞǟļǟɋǟɝǟˉʫ̈ ÓɴȊȊȩɣȊʻǟǁˉȩɴɣ┼̈ɴǁ˞ƒɣ̒ǟǟ ˉȞǟ ʻˉƒˉ˞ʻ ƒɣǌ ǌǟʻˉȩɣƒˉȩɴɣ ɴȇ ˉȞǟ ɋɴȊȊǟǌ ǌƒˉƒ╖ 



 

⁬⁭ 

  

⁵╖ JȞƒɣȊǟɋƒʠ ɣ˞ɝƷǟʫʻ 

ųɴ˞ ǁƒɣʫǟʻǟˉɴ˞ˉȩɣȊ ƒɣǌ ɋƒʠ ɣ˞ɝƷǟʫʻɴɣ ˉȞǟ ǁˉȩɴɣʻˉƒƷ ˿Ȟǟɣǁɴɣɣǟǁˉǟǌ ˉɴ ƒ ǌǟ˻ȩǁǟ╖ 

⁵╖⁪╖  ǁˉȩɴɣʻƒ̄Ʒ 

ļȞǟÓƒʠɣɴǌǟɴɣ ˉȞǟ ǁˉȩɴɣʻˉƒƷƒɋɋɴ˿ʻ ̈ɴ˞ˉɴ ʫǟʻǟˉ ˉȞǟ ɋƒʠ ɣ˞ɝƷǟʫ ƒɣǌ ˉȞǟ ɴ˞ˉȩɣȊ ɣ˞ɝƷǟʫ ɴɣ ˉȞǟ ǌǟ˻ȩǁǟ╖
İǟɋǟǁˉ ˉȞǟô˞ ˉȩɣȊƒɣǌÓƒʠǁȞǟǁɅ Ʒɴ̇ǟʻ┼ƒɣǌ ˉȞǟɣǟɣˉǟʫˉȞǟʫǟʧ˞ȩʫǟǌɴ˞ ˉȩɣȊ ƒɣǌɋƒʠ ɣ˞ɝƷǟʫʻ ȩɣ ˉȞǟˉǟ̇ˉ
Ʒɴ̇ǟʻ╖ 

JɋȩǁɅ ˉȞǟİǟˉ ãǟ̇ˉ ô˞ˉȩɣȊ ƒɣǌ Óƒʠ ã˞ɝƷǟʫʻƷ˞ˉˉɴɣ ˉɴ ʻǟˉ ˉȞǟ ˉƒʫȊǟˉ ˻ƒɋ˞ǟ╖ļȞǟ ɣǟ˿ɋ̈ ǌą̈̄ɣǟǌ ɴ˞ˉȩɣȊ ƒɣǌ ɋƒʠ
ɣ˞ɝƷǟʫʻ ƒʫǟ ȩɣǁɋ˞ǌǟǌ ȩɣ ˉȞǟɣǟ̇ˉ ɋɴȊȊǟǌ ɴ˞ˉȩɣȊ╖ 

ãɴˉǟ┴ļȞǟ ƒǁˉȩɴɣǌɴǟʻ ɣɴˉʫǟʻǟˉ ˉȞǟ ˻ƒɋ˞ǟ ɴȇ ˉȞǟ ǁ˞ʫʫǟɣˉ ɴ˞ˉȩɣȊ╖ųɴ˞ ɝ˞ʻˉ ʻˉɴʠ ɋɴȊȊȩɣȊ ƒɣǌ ʫǟʻˉƒʫˉɴʫʠɴ˿ǟʫ
ǁ̈ǁɋǟ ˉȞǟ ǌǟ˻ȩǁǟ ˉɴ ʫǟʻǟˉ ˉȞǟ ɴ˞ˉȩɣȊ ɣ˞ɝƷǟʫ╖ 

 

⁵╖⁫╖ Jȩʫǁ˞ȩˉʻ ãɴǌǟ 

Lap reset  

ɣ̧ Ȟ̄ǟJȩʫǁ˞ȩˉʻɣɴǌǟ ░ʻǟǟİǟˉ˞ʠʻ◊Jȩʫǁ˞ȩˉʻ▒̈ ɴ˞ ǁƒɣǁʫǟƒˉǟɝ˞ɋˉȩʠɋǟ ǁɴɣǌȩˉȩɴɣʻ ˉɴ ʫǟʻǟˉˉȞǟɋƒʠ ɣ˞ɝƷǟʫȇʫɴɝƒ
Ʒ˞ˉˉɴɣ ʠʫǟʻʻ░İǟǟİǟˉ˞ʠʻ►B˞ˉˉɴɣʻ▒┼ƒɣǟ˻ǟɣˉ┼ɴʫ ƒˉ ˉȞǟ ʻˉƒʫˉ ɴȇ ƒ ɣǟ˿ ɴ˞ˉȩɣȊ╖ 

  

 

  



 

⁬⁮ 

  

⁶╖ ÓɴȊȊȩɣȊ 

ļȞǟÓɴȊȊȩɣȊɣɴǌǟ ɴɣ ˉȞǟ  ǁˉȩɴɣʻ ˉƒƷ ƒɋɋɴ˿ʻ̈ɴ˞̄ɴ ɝƒɣ˞ƒɋɋ̈ ǟɣƒƷɋǟ ƒɣǌ ǌȩʻƒƷɋǟ ǌǟ˻ȩǁǟ ɋɴȊȊȩɣȊ ˿Ȟǟɣ
ǁɴɣɣǟǁˉǟǌ ˉɴƒǌǟ˻ȩǁǟ╖ ļȞǟ ǁ˞ʫʫǟɣˉ ɋɴȊȊȩɣȊ ʻˉƒˉ˞ʻ ɴȇ ˉȞǟ ǌǟ˻ȩǁǟ ȩʻ ǌȩʻʠɋƒ̈ǟǌ ˞ɣǌǟʫÓɴȊȊȩɣȊ İˉƒˉ˞ʻ╖ 

İǟɋǟǁˉcɣƒƷɋǟ ÓɴȊȊȩɣȊˉɴ ɝƒɣ˞ƒɋɋ̈ ʻˉƒʫˉ ɋɴȊȊȩɣȊ ░⁪▒╖ İǟɋǟǁˉTȩʻƒƷɋǟ ÓɴȊȊȩɣȊˉɴ ɝƒɣ˞ƒɋɋ̈ ʻˉɴʠ ɋɴȊȊȩɣȊ ░⁫▒╖ ¸ȇ ƒɣ̈
ɴ˻ǟʫʫȩǌǟȩʻ̒ǟɋǟǁˉǟǌ┼ ʻǟɋǟǁˉĦǟ˻ǟʫˉ ˉɴ ˉȞǟ Tǟȇƒ˞ɋˉ ÓɴȊȊȩɣȊ İˉƒˉ˞ʻˉɴ ǁɋǟƒʫ ƒɣ̈ ɝƒɣ˞ƒɋ ɋɴȊȊȩɣȊ ɴ˻ǟʫʫȩǌǟʻ ƒɣǌ
˞ʻǟ ˉȞǟ ʻˉƒɣǌƒʫǌ ɋɴȊȊȩɣȊ ǁɴɣǌȩˉȩɴɣʻ ǁɴɣ̨Ȋ˞ʫǟǌ ȇɴʫ ˉȞǟ ǌǟ˻ȩǁǟ ░⁬▒╖ 

 

ļȞǟǁ˞ʫʫǟɣˉÓɴȊȊȩɣȊʻˉƒˉ˞ʻ░ ǁˉȩ˻ǟ ɴʫ ¸ɣƒǁˉȩ˻ǟ▒ƒɣǌÓɴȊȊȩɣȊ ô˻ǟʫʫȩǌǟʻˉƒˉ˞ʻ░ãɴɣǟ┼  ɴʫǁǟ ôɣ┼ ɴʫ  ɴʫǁǟ ôȇȇ▒ƒʫǟ
ǌȩʻʠɋƒ̈ǟǌȩɣ ˉȞǟÓɴȊȊȩɣȊ İˉƒˉ˞ʻʻǟǁˉȩɴɣ╖ 

  

⁪ ⁫ ⁬ 



 

⁬⁯ 

  

⁪⁞╖ Bǟƒǁɴɣʻ 

ļȞǟBǟƒǁɴɣʻɣɴǌǟ ȩʻ ˞ʻǟǌ ˉɴ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ǟɣǌ ɴȇ ɋƒʠ ɝƒʫɅǟʫ╖ ļȞǟ ǟɣǌ ɴȇ ɋƒʠ ɝƒʫɅǟʫ ȩʻ ˞ʻǟǌ ˉɴ ǌȩ˻ȩǌǟ╕ʛǊʵ
ǌƒˉƒ ̨ɋǟʻ ȩɣˉɴ ɋƒʠʻ╖ ļȞǟ ɣɴǌǟ ƒɋɋɴ˿ʻ ʻȩɝʠɋǟ ȩɣˉǟȊʫƒˉȩɴɣ ɴȇ ƒ Ʒǟƒǁɴɣ ˉɴ ˉȞǟ ʻǟˉ˞ʠ ˿ȩˉȞ ȞȩȊȞ ̩ǟ̇ȩƷȩɋȩˉ̈ ȇɴʫ ƒ
ʫƒɣȊǟ ɴȇ ɝ˞ɋˉȩʠɋǟ Ʒǟƒǁɴɣ ˉ̈ʠǟʻ┼ ȩɣǁɋ˞ǌȩɣȊ ȩɣȇʫƒʫǟǌ Ʒǟƒǁɴɣʻ┼ £ğİ Ʒǟƒǁɴɣʻ┼ ƒɣǌ ˻ȩʫˉ˞ƒɋ Ʒǟƒǁɴɣʻ┴ 

¶ İȩɣȊɋǟ ǁȞƒɣɣǟɋ Ʒǟƒǁɴɣ ʫǟǁǟȩ˻ǟʫ 
¶ ⁪⁞◊ǁȞƒɣɣǟɋ Ʒǟƒǁɴɣ ʫǟǁǟȩ˻ǟʫ 
¶ ⁪⁞◊ǁȞƒɣɣǟɋ  İÓ Ʒǟƒǁɴɣ ʫǟǁǟȩ˻ǟʫ 
¶ ⁬⁫◊ǁȞƒɣɣǟɋ Ʒǟƒǁɴɣ ʫǟǁǟȩ˻ǟʫ 
¶ £ğİ Ʒǟƒǁɴɣ ʫǟǁǟȩ˻ǟʫ 
¶ Ũȩʫˉ˞ƒɋ Ʒǟƒǁɴɣ ʫǟǁǟȩ˻ǟʫ 
 

İǟɋǟǁˉ ƒ Ʒǟƒǁɴɣ ˉ̈ʠǟ ˉɴ ǌȩʻʠɋƒ̈ ƒ ɋȩʻˉ ɴȇ ǁɴɝʠƒˉȩƷɋǟ ʠƒʫˉʻ╖ Jɴɣˉƒǁˉ Jɴʻ˿ɴʫˉȞ cɋǟǁˉʫɴɣȩǁʻ ˻ȩƒ ˉȞǟİ˞ʠʠɴʫˉʠƒȊǟ
ɴɣ Jɴʻ˿ɴʫˉȞ ˿ǟƷʻȩˉǟ ɴʫ ǟ◊ɝƒȩɋǟɋǟǁˉʫɴɣȩǁʻ╖ʻ˞ʠʠɴʫˉ ǁɴʻ˿ɴʫˉȞ╖ǁɴɝȇɴʫ ǁɴʠȩǟʻ ɴȇ ȩɣǌȩ˻ȩǌ˞ƒɋ ʠʫɴǌ˞ǁˉ
ȩɣȇɴʫɝƒˉȩɴɣ ʻȞǟǟˉʻ╖ 

⁪⁞╖⁪╖ İȩɣȊɋǟ ǁȞƒɣɣǟɋ Ʒǟƒǁɴɣ ʫǟǁǟȩ˻ǟʫ 

 ʻȩɝʠɋǟ ǌȩȊȩˉƒɋ ȩɣʠ˞ˉ Ʒǟƒǁɴɣ ʻǟˉ ˞ʠ ɴɣ ˉȞǟ¯ƒʫǌ˿ƒʫǟ İǟˉˉȩɣȊʻɣɴǌǟ╖ 

 

⁪⁞╖⁫╖ ⁪⁞◊ǁȞƒɣɣǟɋ Ʒǟƒǁɴɣ ʫǟǁǟȩ˻ǟʫ 

⁪⁞◊ǁȞƒɣɣǟɋ ʫǟǁǟȩ˻ǟʫʻ ƒɋɋɴ˿ ˉȞǟ ̩ǟ̇ȩƷȩɋȩˉ̈ ˉɴ ˞ʻǟ ˞ʠ ˉɴ ˉǟɣ ǌȩȇȇǟʫǟɣˉ Ʒǟƒǁɴɣ ǁɴǌǟʻ ˉɴ ƒ˻ɴȩǌ ǁɴɣ̩ȩǁˉʻ ˿ȩˉȞ ɴˉȞǟʫ
ˉǟƒɝʻ ˞ʻȩɣȊ ˉȞǟȩʫ ɴ˿ɣ Ʒǟƒǁɴɣ ˉʫƒɣʻɝȩˉˉǟʫ ɋɴǁƒˉȩɴɣʻ╖ ļȞǟ ⁪⁞◊ǁȞƒɣɣǟɋ ʫǟǁǟȩ˻ǟʫ ȩʻ ʻǟˉ ˞ʠ ȩɣ ˉȞǟ ʻƒɝǟ ˿ƒ̈ ƒʻ ˉȞǟ
ʻȩɣȊɋǟ ǁȞƒɣɣǟɋ ʫǟǁǟȩ˻ǟʫ╖ 

⁪⁞╖⁬╖ ⁪⁞◊ǁȞƒɣɣǟɋ  İÓ Ʒǟƒǁɴɣ ʫǟǁǟȩ˻ǟʫ 

ļȞǟ ⁪⁞◊ǁȞƒɣɣǟɋ  İÓ ʫǟǁǟȩ˻ǟʫ ȩʻɋȩɅǟˉȞǟ ʻˉƒɣǌƒʫǌ ⁪⁞◊ǁȞƒɣɣǟɋ Ʒǟƒǁɴɣ ʫǟǁǟȩ˻ǟʫ┼ Ʒ˞ˉ ̈ɴ˞ ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ǟɣǌ
ɴȇ ɋƒʠ Ʒǟƒǁɴɣ ǁɴǌǟ ȩɣ ˉȞǟ ʻɴȇˉ˿ƒʫǟ╖ 

⁪⁞╖⁭╖ ⁬⁫◊ǁȞƒɣɣǟɋ Ʒǟƒǁɴɣ ʫǟǁǟȩ˻ǟʫ 

ļȞȩʻ ɴʠˉȩɴɣ ƒɋɋɴ˿ʻ ˉȞǟ ̩ǟ̇ȩƷȩɋȩˉ̈ ˉɴ ʻǟɋǟǁˉ ȇʫɴɝ ⁪⁯ ǌȩȇȇǟʫǟɣˉ ǟɣǌ ɴȇ ɋƒʠ Ʒǟƒǁɴɣ ǁɴǌǟʻ┼ ˉɴ ƒ˻ɴȩǌ ǁɴɣ̩ȩǁˉʻ ˿ȩˉȞ
ɴˉȞǟʫ ˉǟƒɝʻ ˞ʻȩɣȊ ˉȞǟȩʫ ɴ˿ɣ Ʒǟƒǁɴɣ ˉʫƒɣʻɝȩˉˉǟʫ ɋɴǁƒˉȩɴɣʻ┼ ʠɋ˞ʻ ʠʫɴ˻ȩʻȩɴɣ ȇɴʫ ˞ʠ ˉɴ ⁪⁯ ʻʠɋȩˉ Ʒǟƒǁɴɣ ǁɴǌǟʻ ˉɴ
ǁƒɋǁ˞ɋƒˉǟ ƒǁǁ˞ʫƒˉǟ ʻʠɋȩˉ ˉȩɝǟʻ ƒˉ ɝ˞ɋˉȩʠɋǟ ʠɴȩɣˉʻ ƒʫɴ˞ɣǌ ˉȞǟ ˉʫƒǁɅ ˞ʻȩɣȊ ʻǟ˻ǟʫƒɋ J⁪⁯ʻ ʻʠɋȩˉ Ʒǟƒǁɴɣʻ╖ 

mailto:electronics.support@cosworth.com


 

⁬⁴ 

  

⁪⁞╖⁮╖ £ğİ Ʒǟƒǁɴɣ ʫǟǁǟȩ˻ǟʫ 

  



 

⁬⁵ 

  

⁪⁞╖⁯╖ İˉƒɣǌƒʫǌ £ğİƷǟƒǁɴɣ 

 £ğİ ȩɣʠ˞ˉ ǁɴɣ̨Ȋ˞ʫǟǌ ȩɣ ˉȞǟãßc ⁞⁪⁵⁬ Tǟǁɴǌǟɣɴǌǟ ǁƒɣ Ʒǟ ˞ʻǟǌ ˉɴ ǁɴɣ̨Ȋ˞ʫǟ ƒɣ ǟɣǌ ɴȇ ɋƒʠ Ʒǟƒǁɴɣ╖ ųɴ˞
ǁƒɣ ʻǟɋǟǁˉÓƒˉȩˉ˞ǌǟƒɣǌÓɴɣȊȩˉ˞ǌǟǁȞƒɣɣǟɋʻ ǁɴɣ̨Ȋ˞ʫǟǌ ȩɣ ˉȞǟãßc ⁞⁪⁵⁬ Tǟǁɴǌǟȇʫɴɝ ˉȞǟ Ʒʫɴ˿ʻǟ ɝǟɣ˞ ȇɴʫ
ˉȞǟÓƒˉȩˉ˞ǌǟƒɣǌ ÓɴɣȊȩˉ˞ǌǟ ȩɣʠ˞ˉʻ ░⁪▒╖ ųɴ˞ ɝ˞ʻˉ ƒɋʻɴ ǌą̈̄ɣǟ ƒ ʻˉʫƒˉǟȊ̈ ˉɴ ȩɣǌȩǁƒˉǟ ˿Ȟǟɣ ˉȞǟ £ğİ ʠɴʻȩˉȩɴɣ ȩʻ
˻ƒɋȩǌ ░⁫▒ ƒɣǌ ǟɣˉǟʫ ˉȞǟ ǁɴɴʫǌȩɣƒˉǟʻ ɴȇ ˉȞǟ Ʒǟƒǁɴɣ ɋɴǁƒˉȩɴɣ ȇɴʫ ˉȞǟ ʻˉƒʫˉ╜̨ɣȩʻȞ ɋȩɣǟ ░⁬▒╖ 

 

 

⁪⁞╖⁴╖ Jʫǟƒˉǟ ƒ£ğİƷǟƒǁɴɣ 

ųɴ˞ ǁƒɣ ƒɋʻɴ ˞ʻǟ £ɴɴȊɋǟ cƒʫˉȞ ˉɴ ǁʫǟƒˉǟ ƒ ʻˉƒʫˉ╜̨ɣȩʻȞ ɋȩɣǟ ˉɴ Ȋǟɣǟʫƒˉǟ Ʒǟƒǁɴɣ ǟ˻ǟɣˉʻ╖ ôʠǟɣ £ɴɴȊɋǟ cƒʫˉȞ┼
ƒɣǌ ˉȞǟɣ ʫȩȊȞˉ◊ǁɋȩǁɅ ɴɣß̈ ğɋƒǁǟʻ פֿ  ǌǌ פֿ ğƒˉȞ╖ 

 

ļȞǟcǌȩˉ ğƒˉȞ˿ȩɣǌɴ˿ ȩʻ ǌȩʻʠɋƒ̈ǟǌ╖ cɣˉǟʫ ƒ ɣƒɝǟ ȇɴʫ ˉȞǟ ʻˉƒʫˉ╜̨ɣȩʻȞ ɋȩɣǟ┼ ƒɣǌ ˉȞǟɣ ˞ʻǟ ˉȞǟ ɝɴ˞ʻǟ ˉɴ ǌʫƒ˿
ˉȞǟ ʻˉƒʫˉ╜̨ɣȩʻȞ ɋȩɣǟ ɴɣ ˉȞǟ ɝƒʠ╖ ļȞȩʻ ɋȩɣǟ ɝ˞ʻˉ ǁʫɴʻʻ ˉȞǟ ˉʫƒǁɅ ȩɣ ˉȞǟ ʫǟʧ˞ȩʫǟǌ ɋɴǁƒˉȩɴɣ╖  Ʒǟƒǁɴɣ ȩʻ ˉʫȩȊȊǟʫǟǌ
ǟ˻ǟʫ̈ ˉȩɝǟ ˉȞȩʻ ɋȩɣǟ ȩʻ ǁʫɴʻʻǟǌ╖ 

⁫ 
⁪ 
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ūȞǟɣ ˉȞǟ ɣǟ˿ ʻˉƒʫˉ╜̨ɣȩʻȞ ɋȩɣǟ ȩʻ ǁʫǟƒˉǟǌ┼ ̈ɴ˞ ɝ˞ʻˉ ǟ̇ʠɴʫˉ ȩˉ╖ ĦȩȊȞˉ◊ǁɋȩǁɅğƒˉȞ┼ ƒɣǌ ˉȞǟɣİƒ˻ǟ ğɋƒǁǟ  ʻ║╖ 

 

ãɴˉǟ┴ ßƒɅǟ ʻ˞ʫǟ ˉȞƒˉ ̈ɴ˞ ʻǟɋǟǁˉ ˉȞǟÌɚɈ ╪┘╕ɂɚɈ╫ɴʠˉȩɴɣȇʫɴɝ ˉȞǟİƒ˻ǟ ƒʻ ˉ̈ʠǟǌʫɴʠǌɴ˿ɣ ɝǟɣ˞╖ 
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ūȞǟɣ ̈ɴ˞ ʻǟɋǟǁˉ ˉȞǟ £ğİ Bǟƒǁɴɣ Ħǟǁǟȩ˻ǟʫ ȇʫɴɝ ˉȞǟBǟƒǁɴɣ ļ̈ʠǟǌʫɴʠ ǌɴ˿ɣƷɴȩ̇ɣ ˉȞǟBǟƒǁɴɣʻɣɴǌǟ̈ɴ˞
ǁƒɣ ʻǟɋǟǁˉ ˉȞǟÓƒˉȩˉ˞ǌǟƒɣǌÓɴɣȊȩˉ˞ǌǟǁȞƒɣɣǟɋʻ ǁɴɣ̨Ȋ˞ʫǟǌȇʫɴɝ̄Ȟǟãßc ⁞⁪⁵⁬ Tǟǁɴǌǟɴʠˉȩɴɣȇʫɴɝ ˉȞǟ
Ʒʫɴ˿ʻǟ ɝǟɣ˞ ȇɴʫ ˉȞǟ Óƒˉȩˉ˞ǌǟ ƒɣǌ ÓɴɣȊȩˉ˞ǌǟ ȩɣʠ˞ˉʻ ░⁪▒╖ ļȞǟ ʻˉʫƒˉǟȊ̈ ȇɴʫ ˿Ȟǟɣ ˉȞǟ £ğİ ʠɴʻȩˉȩɴɣ ȩʻ ˻ƒɋȩǌ ɝ˞ʻˉ
ƒɋʻɴ Ʒǟ ǌą̈̄ɣǟǌ ░⁫▒╖ 

 

ɝ̧ʠɴʫˉˉȞǟ ʻˉƒʫˉ╜̨ɣȩʻȞ ɋȩɣǟ ̨ɋǟ ˞ʻȩɣȊ ˉȞǟ ȩɝʠɴʫˉ ˉɴɴɋȩǁɴɣ░⁪▒┼ ƒɣǌˉȞǟɣ ʻǟɋǟǁˉˉȞǟ ƷǟƒǁɴɣʠƒˉȞ ȇʫɴɝ ˉȞǟ
Bǟƒǁɴɣǌʫɴʠ ǌɴ˿ɣ ɝǟɣ˞ ░⁫▒╖ųɴ˞ ˞ʻǟˉȞǟ ☻Ʒȩɣ╛̄ ɴɴɋ ░⁬▒̄ ɴ ǌǟɋǟˉǟ ˉȞǟʻˉƒʫˉ╜̨ɣȩʻȞ ɋȩɣǟ╖ļȞǟ ʻˉƒʫˉ╜̨ɣȩʻȞ ɋȩɣǟ
ǁɴɴʫǌȩɣƒˉǟʻ ƒʫǟ ƒ˞ˉɴɝƒˉȩǁƒɋɋ̈ ʠɴʠ˞ɋƒˉǟǌ ȇʫɴɝ ˉȞǟ╕ɂɚɈ̨ɋǟ╖ 

 

⁪⁞╖⁵╖ Ũȩʫˉ˞ƒɋ Ʒǟƒǁɴɣʫǟǁǟȩ˻ǟʫ 

ųɴ˞ ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟ ˻ȩʫˉ˞ƒɋ Ʒǟƒǁɴɣʻ ȩɣ ļɴɴɋʻǟˉ ˉɴ ˞ʻǟ ƒ ˞ʻǟʫ◊ǌą̈̄ɣǟǌ ǁȞƒɣɣǟɋ ƒʻ ƒ Ʒǟƒǁɴɣ ȩɣʠ˞ˉ╖ ļȞȩʻ ǁɴ˞ɋǌ Ʒǟ
ƒ ßƒˉȞʻ┼ ÓɴȊȩǁ ɴʫ J ã ǁȞƒɣɣǟɋʻ╖ 

⁪⁞╖⁶╖ İʠɋȩˉƷǟƒǁɴɣʻ 

ļȞǟʫǟ ȩʻ ƒɋʻɴ ƒɣ ɴʠˉȩɴɣ ˉɴ ƒǌǌ ʻʠɋȩˉ Ʒǟƒǁɴɣʻ ˉɴ ˉȞǟ ʻǟˉ˞ʠ┼ ˉʫȩȊȊǟʫǟǌ ȇʫɴɝ ƒ ˻ȩʫˉ˞ƒɋ ʻɴ˞ʫǁǟ╖ 

 

⁪ ⁬ 

⁫ 

⁫ 
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⁪⁪╖  ǁˉ˞ƒˉɴʫʻ ɴ˻ǟʫ˻ȩǟ˿ 

For devices such as the Badenia with High Side Driver outputs and the CCW Mk3 for Opto-Isolators, the 
Actuators node is used to configure the outputs.  
 

⁪⁪╖⁪╖ Jɴɣ̨Ȋ˞ʫǟ ƒɣ ƒǁˉ˞ƒˉɴʫ 

Use the Import  option to import an actuator from the Toolset library (1). You can import and export 
ʠʫǟ˻ȩɴ˞ʻɋ̈ ǁɴɣȇȩȊ˞ʫǟǌ ƒǁˉ˞ƒˉɴʫʻ Ʒǟˉ˿ǟǟɣ ǟ̇ȩʻˉȩɣȊ ʻǟˉ˞ʠʻ ░⁪╜⁫▒╖ ųɴ˞ ǁƒɣ ˞ʻǟ ˉȞǟ ☻Ʒȩɣ☼ ɴʠˉȩɴɣ ˉɴ ǌǟɋǟˉǟ
actuators from the setup (3).  

 
 
Select the actuator to import from the dialog box (1), and then click Import  (2). 

 
 
 

⁪╖ ⁫ ⁬╖ 

⁪╖ 
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When the actuator is imported, you can configure the output duty. Enter a name for the actuator (1), and an 
optional descriptive comment (2).  

 
 
You can now configure the actuator output duty. There are three actuator configuration options:  
 

Always On: 100% duty when the device is on. 
 
On/Off : You can use a user defined channel (Maths, Logic, CAN, Alarm, and so on) to switch the output 
and configure its duty. For example, a register Maths channel or a Counter Logic channel can switch the 
output on, and the frequency of the channel determines th e switching frequency. 

  

PWM: ųɴ˞ ǁƒɣ ˞ʻǟ ƒ ˞ʻǟʫ ǌǟȇȩɣǟǌ ßƒˉȞʻ ǁȞƒɣɣǟɋ ˿ȩˉȞ ☻ğʫɴʠɴʫˉȩɴɣ☼ ˞ɣȩˉʻ ˉɴ ǁɴɣȇȩȊ˞ʫǟ ˉȞǟ ğūß duty for 
the output. The frequency of the output is configurable between 1 ► 400Hz. 
 

 
 
  

⁪╖ 
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⁪⁫╖  ɋƒʫɝʻ 

¸ɣ ļɴɴɋʻǟˉ ̈ɴ˞ ǁƒɣ ˞ʻǟ ƒɋƒʫɝʻ ˉɴ ɣɴˉȩȇ̈ ˉȞǟ ǌʫȩ˻ǟʫ╜ˉǟƒɝ ˿Ȟǟɣ ʻʠǟǁȩ̨ǁ ǟ˻ǟɣˉʻ ɴʫ ǁɴɣǌȩˉȩɴɣʻ ƒʫǟ ɝǟˉ╖ 

⁪⁫╖⁪╖ Jʫǟƒˉǟ ƒɣ ƒɋƒʫɝ  

ļɴ ǁʫǟƒˉǟ ƒɣ ƒɋƒʫɝ ˿ȩˉȞȩɣ ƒ ʻǟˉ˞ʠ┼ ǁɋȩǁɅ ˉȞǟ ɋƒʫɝʻɣɴǌǟ┼ ɴʫ ˞ʻǟ ˉȞǟ ʻȞɴʫˉǁ˞ˉ ɴɣ ˉȞǟ ɋǟȇˉ ɴȇ ˉȞǟ ʻǁʫǟǟɣ╖ 

 

JɋȩǁɅ ˉȞǟҌ Ʒ˞ˉˉɴɣ ƒˉ ˉȞǟ ˉɴʠ ɋǟȇˉ ˉɴ ǁʫǟƒˉǟ ƒɣ ƒɋƒʫɝ╖ ųɴ˞ ǁƒɣ ƒɋʻɴ ȩɝʠɴʫˉ┼ ǟ̇ʠɴʫˉ┼ ʠʫȩɴʫȩˉȩ̔ǟ ░ˉɴʠ ˉɴ Ʒɴˉˉɴɝ▒┼
ƒɣǌ ǌǟɋǟˉǟ ƒɋƒʫɝʻ╖ 

 

JɋȩǁɅ ˉȞǟ ☻˿ʫǟɣǁȞ☼ ȩǁɴɣ ˉɴ ɴʠǟɣ ɋƒʫɝİǟˉˉȩɣȊʻ╖ ųɴ˞ ǁƒɣ ʻǟɋǟǁˉ ˉȞǟ ɴʠˉȩɴɣ ˉɴ ƒǁɅɣɴ˿ɋǟǌȊǟ ƒɋƒʫɝʻ ƒɣǌ ˉȞǟ ʫƒˉǟ
ƒˉ ˿ȞȩǁȞ ˉȞǟ̈ ƒʫǟ ǟ˻ƒɋ˞ƒˉǟǌ╖ 

 

 

J˞ʫʫǟɣˉɋ̈ ̈ɴ˞ ǁƒɣ ɴɣɋ̈ ˉʫȩȊȊǟʫ ƒɣ ƒɋƒʫɝ ƒǁɅɣɴ˿ɋǟǌȊǟɝǟɣˉ ˉȞʫɴ˞ȊȞ ƒ Ʒ˞ˉˉɴɣ ǟ˻ǟɣˉ┼ ƒɣǌ ɣɴˉ ƒ ǁȞƒɣɣǟɋ╖ 
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ūȞǟɣ ƒɣ ƒɋƒʫɝ ȩʻ ǁʫǟƒˉǟǌ┼ ˉȞǟ ƒɋƒʫɝ ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣʻ ƒʫǟ ǌȩʻʠɋƒ̈ǟǌ ɴɣ ˉȞǟ ʫȩȊȞˉ╖ 

 

General 

ãƒɝǟ┴ļȞǟ ɣƒɝǟ ɴȇ ˉȞǟ ƒƭŀǊƳ ŎƘŀƴƴŜƭΦ ¦ǎŜ ǘƘŜ ŦƻǊƳŀǘ☻ ɋƒʫɝ╠Ĥ˞ƒɣˉȩˉ̈╠JȞƒɣɣǟɋ╠Ĥ˞ƒɋȩ̨ǟʫ☼ ˉɴ Ȋʫɴ˞ʠ ƒɋɋ
ƒɋƒʫɝʻ ˉɴȊǟˉȞǟʫ╖ 
 
İȞɴʫˉ ļǟ̇ˉ┴ ļȞǟ ʻȞɴʫˉ ˉǟ̇ˉ ˞ʻǟǌ ȩɣ ǌȩʻʠɋƒ̈ ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣʻ╖ 
 
ÓɴɣȊ ļǟ̇ˉ┴ ļȞǟ ɋɴɣȊ ˉǟ̇ˉ ˞ʻǟǌ ȩɣ ǌȩʻʠɋƒ̈ ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣʻ╖ 
 
cɣƒƷɋǟǌ┴ūȞǟɣ ˉȞȩʻ ɴʠˉȩɴɣ ȩʻ ʻǟɋǟǁˉǟǌ ̈ɴ˞ ǁƒɣ ˞ʻǟ ˉȞǟ ƒɋƒʫɝ ̈ɴ˞ ǁʫǟƒˉǟ ȩɣ ßƒˉȞ JȞƒɣɣǟɋʻ┼ Tȩʻʠɋƒ̈ʻ┼
ƒɣǌ ʻɴ ɴɣ╖ 
 
Tȩʻʠɋƒ̈ JȞƒɣɣǟɋ┴ūȞǟɣ ˉȞǟ ƒƭŀǊƳ ƛǎ ƻƴΣ ǘƘŜ ǾŀƭǳŜ ƻŦ ǘƘŜ ŎƘŀƴƴŜƭ ȩʻ ǌȩʻʠɋƒ̈ǟǌ ɴɣ ˉȞǟ ǌƒʻȞ╖ İǟɋǟǁˉ ˉȞǟ
ǌǟǁȩɝƒɋ ʠɋƒǁǟʻ ░Tʠʻ▒ ƒɣǌ ˉȞǟ ˞ɣȩˉ╖ 

Manufacturer Status 

Ħǟȇǟʫˉɴğȩ ļɴɴɋʻǟˉ►İǟˉ˞ʠ ÓɴǁɅȩɣȊȇɴʫ ǌǟˉƒȩɋʻ ƒƷɴ˞ˉ ˉȞȩʻ ɴʠˉȩɴɣ╖ 
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Conditions 

Jɴɣǌȩˉȩɴɣ┴ ļȞȩʻɴʠˉȩɴɣ ƒɋɋɴ˿ʻ ̈ɴ˞ ˉɴ ǌą̈̄ɣǟ˞ɣǌǟʫ ˿ȞȩǁȞ ǁɴɣǌȩˉȩɴɣ░ʻ▒ ˉȞǟ ƒɋƒʫɝ ȩʻˉʫȩȊȊǟʫǟǌ╖ ļȞȩʻ ǁƒɣ
ʫǟȇǟʫ ˉɴ ƒ JȞƒɣɣǟɋ ░ôȩɋ ğʫǟʻʻ˞ʫǟ┼ȇɴʫ ǟ̇ƒɝʠɋǟ▒ ɴʫ ƒ Bȩˉ̨ǟɋǌ ░B˞ˉˉɴɣ ȇɴʫ ǟ̇ƒɝʠɋǟ▒╖ ¸ȇ ƒ ǁȞƒɣɣǟɋ ȩʻ
ʻǟɋǟǁˉǟǌ┼ ˉȞǟɣ ƒ ˻ƒɋ˞ǟǌ ǁɴɣǌȩˉȩɴɣ ȩʻ ʫǟʧ˞ȩʫǟǌ╖ ¸ȇ ƒ Ʒȩˉ̨ǟɋǌ ȩʻ ǁȞɴʻǟɣ┼ ˉȞǟɣ ƒ ʻʠǟǁȩ̨ǁ ʻˉƒˉǟ ȩʻ ʫǟʧ˞ȩʫǟǌ╖ 
 
£˞ƒʫǌ ļȩɝǟ┴ļȞǟ̄ȩɝǟǌ˞ʫȩɣȊ ˿ȞȩǁȞ ƒǁɴɣǌȩˉȩɴɣ ɝ˞ʻˉ Ʒǟ ˉʫ˞ǟ ˉɴˉʫȩȊȊǟʫ ˉȞǟ ƒɋƒʫɝ╖ 

 
Ħǟ◊ļʫȩȊȊǟʫ £˞ƒʫǌ ļȩɝǟ┴ļȞǟ ˉȩɝǟˉȞƒˉ ɝ˞ʻˉ ǟɋƒʠʻǟ ƒȇˉǟʫƒɣƒɋƒʫɝ ʫǟʻǟˉ Ʒǟȇɴʫǟ ȩˉ ǁƒɣ ʫǟ◊̄ ʫȩȊȊǟʫ╖ 
 
Ĥ˞ƒɋȩ̨ǟʫʻ┴ųɴ˞ ǁƒɣ ƒǌǌ ʧ˞ƒɋȩ̨ǟʫʻˉɴ ǟɣƒƷɋǟ ɴʫ ǌȩʻƒƷɋǟ ƒɋƒʫɝʻ╖ ļȞǟ ʻˉʫƒˉǟȊȩǟʻ ƒ˻ƒȩɋƒƷɋǟ ƒʫǟ 
ƒ˞ˉɴɝƒˉȩǁƒɋɋ̈ ǁʫǟƒˉǟǌ Ʒ̈ ļɴɴɋʻǟˉ ░Jƒʫ┼ cɣȊȩɣǟ┼ ÓɴȊȊȩɣȊ┼ ƒɣǌßɴ˻ȩɣȊ▒┼ ɴʫ ǁƒɣ Ʒǟ ǁʫǟƒˉǟǌ Ʒ̈ ˉȞǟ ˞ʻǟʫ
░ʻǟǟİǟˉ˞ʠʻ►İ̈ʻˉǟɝ İˉƒˉ˞ʻȇɴʫ ɝɴʫǟ ȩɣȇɴʫɝƒˉȩɴɣ▒╖ 

 

Acknowledgement  

 ɋɋɴ˿  ǁɅɣɴ˿ɋǟǌȊǟ┴ ¸ȇʻǟɋǟǁˉǟǌ┼ ˉȞǟ ǌʫȩ˻ǟʫǁƒɣƒǁɅɣɴ˿ɋǟǌȊǟ ˉȞǟ ƒɋƒʫɝ╖ ¸ȇ˞ɣʻǟɋǟǁˉǟǌ┼ ˉȞǟ ƒɋƒʫɝ ˿ȩɋɋ
ƒɋ˿ƒ̈ʻ Ʒǟƒǁˉȩ˻ǟɴʫȩɣƒǁˉȩ˻ǟǌǟʠǟɣǌȩɣȊ ɴɣ ȩˉʻ ʻǟˉˉȩɣȊʻ ƒɣǌǁƒɣɣɴˉ Ʒǟ ɴ˻ǟʫ◊ʫȩǌǌǟɣ╖ 
 
ļȞʫǟʻȞɴɋǌ  ǌȽ˞ʻˉɝǟɣˉ┴ ļȞȩʻ ɴʠˉȩɴɣ ȩʻ ɴɣɋ̈ ƒ˻ƒȩɋƒƷɋǟ ˿Ȟǟɣ ˉȞǟ ɋɋɴ˿  ǁɅɣɴ˿ɋǟǌȊǟɴʠˉȩɴɣȩʻ̒ǟɋǟǁˉǟǌ╖
ųɴ˞ ǁƒɣǁȞƒɣȊǟ ˉȞǟ ˉȞʫǟʻȞɴɋǌ ɴȇ ˉȞǟ ƒɋƒʫɝ ˿Ȟǟɣ ȩˉ ȩʻƒǁˉȩ˻ǟ┼ƒɣǌ ˉȞǟ ǌʫȩ˻ǟʫȞƒƒ̒ǁɅɣɴ˿ɋǟǌȊǟǌ ȩˉ╖  ɴʫ
ǟ̇ƒɝʠɋǟ┼ ȩȇ ƒɣ ƒɋƒʫɝȩʻ ʻǟˉˉɴ ǌȩʻʠɋƒ̈ ˿Ȟǟɣ ôȩɋ ğʫǟʻʻ˞ʫǟȩɋ̒ɴ˿ ░ɋǟʻʻ ˉȞƒɣ ⁵ Ʒƒʫ▒ ƒɣǌ ˉȞǟļȞʫǟʻȞɴɋǌ
 ǌȽ˞ʻˉɝǟɣˉȩô̒ȇȇʻǟˉ ⁫ Ʒƒʫ┼ ˉȞǟɣ ƒȇˉǟʫ ˉȞǟƒɋƒʫɝ ȩʻ ƒǁɅɣɴ˿ɋǟǌȊǟǌ┼ȩˉ˿ȩɋɋ ɣɴˉ Ʒǟ ƒǁˉȩ˻ǟƒȊƒȩɣ ˞ɣˉȩɋ ôȩɋ
ğʫǟʻʻ˞ʫǟȩɋ̒ǟʻʻ ˉȞƒɣ ⁯ Ʒƒʫ╖ųɴ˞ ǁƒɣ ɴɣɋ̈ ʫǟʻǟˉ ˉȞǟˉȞʫǟʻȞɴɋǌ ƒǌȽ˞ʻˉɝǟɣˉ ˿Ȟǟɣ ˉȞǟ ǁƒʫ ȩʻ ʻˉɴʠʠǟǌƒɣǌ
ʠɴ˿ǟʫǟǌɴȇȇ┼ ɴʫ ˿Ȟǟɣ ˉȞǟ ǌȩȇȇǟʫǟɣǁǟ Ʒǟˉ˿ǟǟɣ ˉȞǟ ˻ƒɋ˞ǟ ƒɣǌ ˉȞǟ ǁ˞ʫʫǟɣˉ ˉȞʫǟʻȞɴɋǌȩʻ ƒˉ ɋǟƒʻˉˉ˿ȩǁǟ ˉȞǟ
ˉȞʫǟʻȞɴɋǌ ƒǌȽ˞ʻˉɝǟɣˉ╖ 
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¸ɣ ˉȞǟ ǟ̇ƒɝʠɋǟ ɴȇ ƒ Óɴ˿ ğʫǟʻʻ˞ʫǟ ôȩɋ ƒɋƒʫɝ Ʒǟɋɴ˿┼ ˉȞǟ ƒɋƒʫɝ ȩʻ ƒǁˉȩ˻ǟ ˿Ȟǟɣ ˉȞǟ ǁȞƒɣɣǟɋ ôȩɋ ğʫǟʻʻ˞ʫǟ ȩʻ ɋǟʻʻ
ˉȞƒɣ ⁵ Ʒƒʫ╖ ¸ˉ Ȟƒʻ ƒ £˞ƒʫǌ ļȩɝǟ ɴȇ ⁪ ʻǟǁɴɣǌ ƒɣǌ ƒ Ĥ˞ƒɋȩ̨ǟʫ ˉȞƒˉ ˉȞǟ Jƒʫ ɝ˞ʻˉ ǟʧ˞ƒɋ Ħ˞ɣɣȩɣȊ╖ ļȞǟ Tȩʻʠɋƒ̈
JȞƒɣɣǟɋ ȩʻ ˉȞǟ ǁȞƒɣɣǟɋ ˉȞƒˉ ȩʻ ƒʻʻɴǁȩƒˉǟǌ ˿ȩˉȞ ˉȞǟ ƒɋƒʫɝ ʻɴ ˉȞǟ ǌʫȩ˻ǟʫ ǁƒɣ ʻǟǟ ˉȞǟ ôȩɋ ğʫǟʻʻ˞ʫǟ╖ İǟǟ ˉȞǟ ɣǟ̇ˉ
ʻǟǁˉȩɴɣ ȇɴʫ ǌǟˉƒȩɋʻ ɴɣ Ȟɴ˿ ˉɴ ˞ʻǟ ˉȞǟ ƒɋƒʫɝ╖ 

 

 ɋƒʫɝʻ ƒʫǟ ƒɋʻɴ ǁɴɣʻȩǌǟʫǟǌǟ˻ ǟɣˉʻ╖ ūȞǟɣ ̈ɴ˞ ʻǟɋǟǁˉ ȇʫɴɝ ƒ ɋȩʻˉ ɴȇǟ˻ ǟɣˉʻ ░ȇɴʫ ǟ̇ƒɝʠɋǟɴɣ ˉȞǟ ˞ǟɋɋȩɣȊɣɴǌǟ┼
ƒɣǟ˻ ǟɣˉ ȩʻ ʻǟɋǟǁˉǟǌ ȇɴʫ Ħǟʻǟˉ  ˞ǟɋ ŋʻǟǌ┼ ƒɋɋ ƒɋƒʫɝʻ ƒʫǟ ǌȩʻʠɋƒ̈ǟǌ╖ ļȞȩʻ ǁƒɣ Ʒǟ ˞ʻǟȇ˞ɋ ˿Ȟǟɣ ƒ ǁɴɣǌȩˉȩɴɣ ɝ˞ʻˉ
Ʒǟ ɝǟˉ ȇɴʫ ƒ Bǟƒǁɴɣ┼  ˞ǟɋɋȩɣȊ Ħǟʻǟˉ┼ ƒɣǌ ʻɴ ɴɣ╖ 

Use an alarm  

ļȞǟʫǟ ƒʫǟ ʻǟ˻ǟʫƒɋ ˿ƒ̈ʻ ˉɴ ˞ʻǟ ƒɣ ƒɋƒʫɝ ɴɣ ˉȞǟ ǌȩʻʠɋƒ̈ ░JTŋ╜JJū▒╖ ųɴ˞ ǁƒɣ ˞ʻǟ ƒ JȞƒɣɣǟɋ Jɴɣˉʫɴɋ ░Tȩʻʠɋƒ̈
ôɣɋ̈▒┼ ˞ʻǟ ƒɣ  ɋƒʫɝ Jɴɣˉʫɴɋ┼ ɴʫ ˞ʻǟ ƒɣ ƒɋƒʫɝ ˉɴ ǌʫȩ˻ǟ ƒɣ ɴ˻ǟʫɋƒ̈╖ JɋȩǁɅTȩʻʠɋƒ̈ʻ ░cˉȞǟʫɣǟˉ▒ɴʫ ˞ʻǟ ˉȞǟ ʻȞɴʫˉǁ˞ˉ
ɴɣ ˉȞǟ ɋǟȇˉ╖ 

  



 

⁭⁴ 

  

Use a channel control 

JɋȩǁɅļǟɝʠɋƒˉǟʻˉɴ ǁʫǟƒˉǟ ƒ ɣǟ˿ ˉǟɝʠɋƒˉǟ╖ 

 
JɋȩǁɅ ˉȞǟҌ Ʒ˞ˉˉɴɣ ˉɴ ɴʠǟɣ ƒ ƷɋƒɣɅ ǌȩʻʠɋƒ̈╖ ļɴ ƒǌǌ ƒ ǁȞƒɣɣǟɋ ǁɴɣˉʫɴɋ┼ ǁɋȩǁɅ ɴɣ ˉȞǟ Ʒɴ̇ ░⁪▒ ȩɣJɴɣˉʫɴɋʻƒɣǌ ǌʫƒȊ
ȩˉ ˉɴ ˉȞǟ ʻǁʫǟǟɣ╖ ūȞǟɣ ̈ɴ˞ ǁɋȩǁɅ ɴɣ ˉȞǟ ɣǟ˿ Ʒɴ̇┼ ˉȞǟJɴɣˉʫɴɋʻˉƒƷ ░⁫▒ ȩʻ ʠɴʠ˞ɋƒˉǟǌ ˿ȩˉȞ ˉȞǟ Ʒɴ̇ ɣƒɝǟ ░ˉȞȩʻ ǁƒɣ
Ʒǟ ɋǟȇˉ ƒʻ ˉȞǟ ǌǟȇƒ˞ɋˉ▒╖ JɋȩǁɅğʫɴʠǟʫˉȩǟʻ░⁬▒ ˉɴ ɴʠǟɣ ˉȞǟ ǁȞƒɣɣǟɋ ʠʫɴʠǟʫˉȩǟʻ╖ 

 

 

  



 

⁭⁵ 

  

 ʫɴɝ ˉȞǟğʫɴʠǟʫˉȩǟʻˉƒƷ┼ ɣƒ˻ȩȊƒˉǟ ˉɴ ˉȞǟJȞƒɣɣǟɋʻǟǁˉȩɴɣ┼ ƒɣǌ ˉȞǟɣ ʻǟɋǟǁˉ ˉȞǟ ʫǟʧ˞ȩʫǟǌ ǁȞƒɣɣǟɋ╖ ¸ɣ ˉȞȩʻ
ǟ̇ƒɝʠɋǟ┼ ôȩɋ ğʫǟʻʻ˞ʫǟ ȩʻ ƒǌǌǟǌ╖ JɋȩǁɅcɣƒƷɋǟˉɴ ʻǟɋǟǁˉƒ ǌȩʻʠɋƒ̈ ɴɣɋ̈ ƒɋƒʫɝ╖ ļȞȩʻ ȩʻ ʻǟʠƒʫƒˉǟ ȇʫɴɝ ƒɣ ƒɋƒʫɝ
ǁʫǟƒˉǟǌ ȩɣ ˉȞǟ ɋƒʫɝʻɣɴǌǟƒɣǌ ȩʻ ɣɴˉǌȩʻʠɋƒ̈ǟǌ ȩɣ ǌƒˉƒ ƒɣǌ ȩʻ ȇɴʫ ǌȩʻʠɋƒ̈ ʠ˞ʫʠɴʻǟʻ ɴɣɋ̈╖ 

 

 ˉ ˉȞǟ Ʒɴˉˉɴɝ┼ ˉȞǟʫǟ ȩʻ ƒɣ ɴʠˉȩɴɣ ˉɴ ʻǟɋǟǁˉ ˉȞǟ ȇɴɣˉ ʻȩ̔ǟ┼ ʻǟɋǟǁˉ ˉȞǟ ǁȞƒɣɣǟɋ ˻ƒɋ˞ǟ ǁɴɋɴ˞ʫ┼ ƒɣǌ ʻǟɋǟǁˉ ˉȞǟ ƒɋƒʫɝ
˻ƒɋ˞ǟ ǁɴɋɴ˞ʫ╖ ļȞǟ ˉǟ̇ˉ ƒɣǌ ˻ƒɋ˞ǟ ˿ȩɋɋ ̩ƒʻȞ ȩɣ ˉȞǟ ƒɋƒʫɝ ǁɴɋɴ˞ʫ ˿Ȟǟɣ ˉȞǟƒɋƒʫɝ ȩʻ ƒǁˉȩ˻ǟ╖İǟǟTȩʻʠɋƒ̈ʻȇɴʫ ɝɴʫǟ
ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ ǌǟˉƒȩɋʻ╖ 

 
 

JɋȩǁɅ ʠʠɋ̈ JȞƒɣȊǟʻˉɴ ʻƒ˻ǟ ˉȞǟ ˉǟɝʠɋƒˉǟ╖ ųɴ˞ ǁƒɣ ˞ʻǟ ˉȞǟ ˉǟɝʠɋƒˉǟ ȇɴʫ ƒ ʠƒȊǟ ɴʫ ƒɣ ɴ˻ǟʫɋƒ̈╖ 

ãɴˉǟ┴ ¸ˉ ȩʻ ʫǟǁɴɝɝǟɣǌǟǌ ˉȞƒˉ ̈ɴ˞ ɝƒɅǟ ˉǟɝʠɋƒˉǟʻ Ȋǟɣǟʫȩǁ ǟɣɴ˞ȊȞ ˉɴ Ʒǟ ˞ʻǟǌ ɝɴʫǟ ˉȞƒɣ ɴɣǁǟ ȩȇ ʫǟʧ˞ȩʫǟǌ
ƒɣǌ ɝƒɅǟ ƒɋɋ ǁȞƒɣȊǟʻ ˉɴ ˉȞǟ ʠƒȊǟ╜ɴ˻ǟʫɋƒ̈ ʫƒˉȞǟʫ ˉȞƒɣ ˉȞǟ ˉǟɝʠɋƒˉǟ ȩˉʻǟɋȇ┼ ƒʻ ǁȞƒɣȊǟʻ ˉɴ ˉȞǟ ˉǟɝʠɋƒˉǟ ɝƒ̈
ɣɴˉ ʠʫɴʠƒȊƒˉǟ ˉɴ ˉȞǟ ʠƒȊǟ╜ɴ˻ǟʫɋƒ̈ ǁɴʫʫǟǁˉɋ̈╖ 

  



 

⁭⁶ 

  

ļɴ ǁʫǟƒˉǟ ƒ ʠƒȊǟ ȇʫɴɝ ƒ ˉǟɝʠɋƒˉǟ┼ ǁɋȩǁɅ ˉȞǟҌ Ʒ˞ˉˉɴɣ ɴɣ ˉȞǟğƒȊǟʻˉƒƷ ȇʫɴɝ ˉȞǟTȩʻʠɋƒ̈ɣɴǌǟ╖ 

 

 ɣǟ˿ ˿ȩɣǌɴ˿ ǌȩʻʠɋƒ̈ʻ ƒɋɋ ˉȞǟ ƒ˻ƒȩɋƒƷɋǟ ˉǟɝʠɋƒˉǟʻ╖ İǟɋǟǁˉ ˉȞǟ ʫǟʧ˞ȩʫǟǌ ˉǟɝʠɋƒˉǟ┼ ƒɣǌ ˉȞǟɣ ǁɋȩǁɅ ˉȞǟҌ Ʒ˞ˉˉɴɣ╖ 

 

Use an alarm control  

Jʫǟƒˉǟ ƒ ɣǟ˿ ˉǟɝʠɋƒˉǟ┼ ƒʻ ǌǟʻǁʫȩƷǟǌ ƒƷɴ˻ǟ┼ ƒɣǌ ˉȞǟɣ ƒǌǌ ƒɣ ƒɋƒʫɝ ǁɴɣˉʫɴɋ ░ƒʻ ǌǟʻǁʫȩƷǟǌ Ʒǟɋɴ˿▒╖ļȞǟʻǟ ƒʫǟ
ɴɣɋ̈ ǌȩʻʠɋƒ̈ǟǌ ˿Ȟǟɣ ˉȞǟ ƒɋƒʫɝ ░ȇʫɴɝˉȞǟ ɋƒʫɝʻɣɴǌǟ▒ ȩʻ ƒǁˉȩ˻ǟ┼ ǟȇȇǟǁˉȩ˻ǟɋ̈ ȇ˞ɣǁˉȩɴɣȩɣȊ ƒʻ ƒ ʠɴʠ◊˞ ʠ ƒɋƒʫɝ╖ 
ļɴ ƒǌǌ ƒɣ ƒɋƒʫɝ ǁɴɣˉʫɴɋ┼ ǁɋȩǁɅ ɴɣ ˉȞǟ Ʒɴ̇ ░⁪▒ ȩɣJɴɣˉʫɴɋʻ┼ ƒɣǌ ˉȞǟɣ ǌʫƒȊ ȩˉ ˉɴ ˉȞǟ ʻǁʫǟǟɣ╖ ūȞǟɣ ̈ɴ˞ ǁɋȩǁɅ ɴɣ ˉȞǟ
ɣǟ˿ Ʒɴ̇┼ ˉȞǟJɴɣˉʫɴɋʻˉƒƷ ░⁫▒ ȩʻ ʠɴʠ˞ɋƒˉǟǌ ˿ȩˉȞ ˉȞǟ Ʒɴ̇ ɣƒɝǟ ░ˉȞȩʻ ǁƒɣ Ʒǟ ɋǟȇˉ ƒʻ ˉȞǟ ǌǟȇƒ˞ɋˉ▒╖ 



 

⁮⁞ 

  

JɋȩǁɅğʫɴʠǟʫˉȩǟʻ░⁬▒ ˉɴ ɴʠǟɣ ˉȞǟ  ɋƒʫɝ ʠʫɴʠǟʫˉȩǟʻ╖ ļȞȩʻ ǁʫǟƒˉǟʻ ƒɣ ƒɋƒʫɝ ǁɴɣˉʫɴɋ┼ ɋȩɅǟ ƒ ǁȞƒɣɣǟɋ ǁɴɣˉʫɴɋ╖ ŋʻǟ
ˉȞǟּ̄ר ɴ Ʒ˞ˉˉɴɣ ˉɴ ƒǌǌ ƒɣ ƒɋƒʫɝ ˉɴ ˉȞǟ ƒɋƒʫɝ ǁɴɣˉʫɴɋ╖ 

 

¸ȇ ˉȞǟ ƷƒǁɅȊʫɴ˞ɣǌ ȩʻ ǌǟȇƒ˞ɋˉ┼ ˉȞǟ Ʒɴ̇ ȩʻ Ȟȩǌǌǟɣ ˞ɣˉȩɋ ˉȞǟ ƒɋƒʫɝ ȩʻ ƒǁˉȩ˻ǟ╖ ŋɣǌǟʫ ɋƒʫɝ ğʫɴʠǟʫˉȩǟʻ┼ ˉȞǟTȩʻʠɋƒ̈
ğʫɴʠǟʫˉ̈ǁƒɣƷǟ̄ Ȟǟ JȞƒɣɣǟɋ ░ˉȞǟ ☻Tȩʻʠɋƒ̈ JȞƒɣɣǟɋ☼ ȩɣ ˉȞǟ ɋƒʫɝʻɣɴǌǟ▒┼İȞɴʫļ̄ǟ̇ˉ┼ÓɴɣȊļǟ̇ˉ┼ ɴʫJȞƒɣɣǟɋ
˻ƒɋ˞ǟ╖ ļȞǟʻǟ ƒʫǟ ǁɴɣ̨Ȋ˞ʫǟǌɴɣ ˉȞǟ ɋƒʫɝʻɣɴǌǟ╖ 

 

  



 

⁮⁪ 

  

Use an alarm to drive an overlay  

 ɣ ǟ̇ƒɝʠɋǟ ɴȇ Ȋǟɣǟʫȩǁ ɴ˻ǟʫɋƒ̈ ȩʻ ʻȞɴ˿ɣ╖ Jʫǟƒˉǟ ƒ ɣǟ˿ ˉǟɝʠɋƒˉǟ┼ ƒɣǌ ˉȞǟɣ ƒǌǌ ƒʫǟǁˉƒɣȊɋǟ╖ 

 

JɋȩǁɅ ˉȞǟğʫɴʠǟʫˉȩǟʻˉƒƷ ƒɣǌ ǁȞƒɣȊǟ ˉȞǟ ȩɋɋ Jɴɋɴ˞ʫˉɴ ˉʫƒɣʻʠƒʫǟɣˉ ░ȩȇ ƷɋƒǁɅ ȩʻ ʻǟɋǟǁˉǟǌ┼ ȩˉ ǁɴ˻ǟʫʻ ǟ˻ǟʫ̈ˉȞȩɣȊ ɴɣ
ˉȞǟ ʻǁʫǟǟɣ▒╖ JȞƒɣȊǟ ˉȞǟBɴʫǌǟʫ Jɴɋɴʫˉɴ ˉȞǟ ʫǟʧ˞ȩʫǟǌ ʻǟˉˉȩɣȊ╖ İǟˉ ˉȞǟBɴʫǌǟʫ ļȞȩǁɅɣǟʻʻˉɴ ￼⁫⁞╖ 

 

ğɴʻȩˉȩɴɣ ˉȞǟ ʫǟǁˉƒɣȊɋǟ ˉɴ ɝƒɅǟ ƒ Ʒɴʫǌǟʫ ƒʫɴ˞ɣǌ ˉȞǟ ǌȩʻʠɋƒ̈╖ 

 

  

 
 



 

⁮⁫ 

  

ãǟ̇ˉ┼ ̈ɴ˞ǁƒɣƒǌǌ ƒ ˉǟ̇ˉ Ʒɴ̇ ˉɴ ˉȞǟ ʻǁʫǟǟɣ╖ 

 

cɣˉǟʫ ☻ôȩɋ ğʫǟʻʻ˞ʫǟ Óɴ˿╒☼ ˞ɣǌǟʫÓƒƷǟɋɴɣ ˉȞǟğʫɴʠǟʫˉȩǟʻˉƒƷ ƒɣǌ ʠɴʻȩˉȩɴɣ ˉȞǟ ˉǟ̇ˉ ƒˉ ˉȞǟ ˉɴʠ ɴȇ ˉȞǟ ʻǁʫǟǟɣ╖ 

 

İƒ˻ǟ ˉȞǟ ǁȞƒɣȊǟʻ ˉɴ ˉȞǟ ˉǟɝʠɋƒˉǟ ƒɣǌ Ȋɴ ˉɴô˻ǟʫɋƒ̈ʻ╖ JɋȩǁɅ ˉȞǟҌƷ˞ˉˉɴɣ ˉɴ ƒǌǌ ƒ ˉǟɝʠɋƒˉǟ ˉɴ ɴ˻ǟʫɋƒ̈ʻ ƒɣǌ
ʻǟɋǟǁˉ ˉȞǟ ɣǟ˿ ˉǟɝʠɋƒˉǟ╖ 

 

  

 



 

⁮⁬ 

  

JɋȩǁɅ ˉȞǟ☻ʠǟɣǁȩɋ☼ȩǁɴɣ┼ ƒɣǌ ˉȞǟɣ ʻǟɋǟǁˉ ˉɴ ƒǌǌ ˉȞǟ ƒɋƒʫɝ ʠʫǟ˻ȩɴ˞ʻɋ̈ ǁʫǟƒˉǟǌ╖ ūȞǟɣ ˉȞǟ ƒɋƒʫɝ ȩʻ ƒǁˉȩ˻ǟ ˉȞȩʻ
ɴ˻ǟʫɋƒ̈ ƒʠʠǟƒʫʻ ɴɣ ˉȞǟ ǌȩʻʠɋƒ̈╖ 

 

  



 

⁮⁭ 

  

⁪⁬╖  ɋɋɴ˿ǟǌ ˻ǟʫʻȩɴɣʻ 

ųɴ˞ ǁƒɣ ˞ʻǟ ˉȞǟ ɋɋɴ˿ǟǌ Ũǟʫʻȩɴɣʻɣɴǌǟ ˉɴ ʻǟˉ ˉȞǟ ɝȩɣȩɝ˞ɝ ƒɣǌ ɝƒ̇ȩɝ˞ɝ ˻ǟʫʻȩɴɣ ɴȇ ļɴɴɋʻǟˉ ƒɋɋɴ˿ǟǌ ˉɴ
ɝɴǌȩȇ̈ ʻǟˉ˞ʠʻ╖ ļȞȩʻ ȇǟƒˉ˞ʫǟ ȩʻ ˞ʻǟȇ˞ɋ ȩȇ ƒ ɝƒɣ˞ȇƒǁˉ˞ʫǟʫ ˿ȩʻȞǟʻ ˉɴ ɋɴǁɅ ˉȞǟ ʻǟˉ˞ʠ ˉɴ ƒ ʻʠǟǁȩ̨ǁ ˻ǟʫʻȩɴɣ ░ȩȇ ˉȞǟ
ʻǟʫȩǟʻ╜ʻǟˉ˞ʠ ȩʻ ȞɴɝɴɋɴȊƒˉǟǌ▒┼ ʻɴ ˉȞƒˉ ǁ˞ʻˉɴɝǟʫʻ ǁƒɣ ɴɣɋ̈ ˞ʻǟ ˉȞƒˉ ˻ǟʫʻȩɴɣ ɴȇ ʻɴȇˉ˿ƒʫǟ ˉɴ ɝɴǌȩȇ̈ ˉȞǟ ʻǟˉ˞ʠ╖ 

⁪⁬╖⁪╖ İǟˉˉȩɣȊ ˉȞǟ ƒɋɋɴ˿ǟǌ ˻ǟʫʻȩɴɣ 

ųɴ˞ ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ɋɴ˿ǟʻˉ ƒɣǌ ȞȩȊȞǟʻˉ ˻ǟʫʻȩɴɣ ɴȇ ʻɴȇˉ˿ƒʫǟ┼ƒɣǌ ˉȞǟɣ ɋɴǁɅ ɴʫ Ȟȩǌǟ ˉȞǟ ɋɋɴ˿ǟǌ Ũǟʫʻȩɴɣʻ
ɣɴǌǟ ˞ʻȩɣȊ ˉȞǟİǟˉ˞ʠ ÓɴǁɅȩɣȊɣɴǌǟ ˉɴ ɝƒɅǟ ȩˉ ȩɣƒǁǁǟʻʻȩƷɋǟ ˉɴƒǁ˞ʻˉɴɝǟʫ╖ 
 
ųɴ˞ ǁƒɣƒɋʻɴǁɴɣ̨Ȋ˞ʫǟ ƒ ɝǟʻʻƒȊǟ ˉɴ Ʒǟ ǌȩʻʠɋƒ̈ǟǌ ȩȇ ƒ ǁ˞ʻˉɴɝǟʫ ˉʫȩǟʻ ˉɴ ɴʠǟɣ ˉȞǟ ʻǟˉ˞ʠ ȩɣ ƒɣ ȩɣǁɴʫʫǟǁˉ
˻ǟʫʻȩɴɣ ɴȇ ğȩ ļɴɴɋʻǟˉ╖ 

 

 

  



 

⁮⁮ 

  

⁪⁭╖ B˞ˉˉɴɣʻ 

Jɴɣ̨Ȋ˞ʫȩɣȊ Ʒ˞ˉˉɴɣʻ ˿ȩˉȞȩɣ ļɴɴɋʻǟˉ ȩʻ ɴɣǟ ɴȇ ˉȞǟ Ʒǟʻˉ ˿ƒ̈ʻ ˉɴ ǟ̇ʠƒɣǌ ȇ˞ɣǁˉȩɴɣƒɋȩˉ̈ ƒɣǌ ƒɋɋɴ˿ ̩ǟ̇ȩƷȩɋȩˉ̈ ˿Ȟǟɣ
̈ɴ˞ ǁʫǟƒˉǟ ƒ ʻǟˉ˞ʠ╖ ļȞǟ ȇɴɋɋɴ˿ȩɣȊ ʻȞɴ˿ʻ Ȟɴ˿ ̈ɴ˞ ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟ Ʒ˞ˉˉɴɣʻ ░˿ȩˉȞ ƒɣ ǟɝʠȞƒʻȩʻ ɴɣ JJū JİB▒┼
Ȟɴ˿ Ʒ˞ˉˉɴɣʻ ˿ȩˉȞȩɣ ļɴɴɋʻǟˉ ƒʫǟ ʻˉʫ˞ǁˉ˞ʫǟǌ┼ƒɣǌ ʻɴɝǟ ǟ̇ƒɝʠɋǟʻ ɴȇ Ȟɴ˿ ˉɴ ˞ʻǟ ˉȞǟɝ╖ 

⁪⁭╖⁪╖ Jɴɣ̨Ȋ˞ʫǟ Ʒ˞ˉˉɴɣ ȩɣʠ˞ˉʻ 

Add buttons 

B̈ ǌǟȇƒ˞ɋˉ┼ ɴɣ ˉȞǟB˞ˉˉɴɣʻɣɴǌǟ ˉȞǟʫǟ ƒʫǟ ɣɴ ǟɣˉʫȩǟʻ ɴɣ ˉȞǟ¸ɣʠ˞ˉʻʠƒȊǟ╖ ŋɣɋȩɅǟ ƒ ßƒˉȞʻ ǁȞƒɣɣǟɋ ɴʫ ÓɴȊȩǁ
ǁȞƒɣɣǟɋ┼ ˿ȞȩǁȞ ƒʫǟ ʻɴȇˉ˿ƒʫǟ ǌą̈̄ɣǟǌ┼ Ʒ˞ˉˉɴɣʻ ƒʫǟ Ȟƒʫǌ˿ƒʫǟ ǌą̈̄ɣǟǌ╖ ôɣ ǌǟ˻ȩǁǟʻ ʻ˞ǁȞ ƒʻ ˉȞǟ JJū ƒɣǌ ˉȞǟ JİB
˿ȞȩǁȞ ǁɴɝɝ˞ɣȩǁƒˉǟ ˻ȩƒ J ã┼ ˉȞǟ Ʒ˞ˉˉɴɣ ʠʫɴʠǟʫˉȩǟʻ ƒʫǟ ȩɝʠɴʫˉǟǌ ȇʫɴɝ ˉȞǟ ƒʻʻɴǁȩƒˉǟǌ ǌǟ˻ȩǁǟ J ã╖ 

 
ūȞǟɣ ̈ɴ˞ ǁɴɣ̨Ȋ˞ʫǟ ƒ J ã ǌǟ˻ȩǁǟ ʻ˞ǁȞ ƒʻ ˉȞǟ JJū ɴʫ JİB┼ ȩˉ ǁɴɝǟʻ ˿ȩˉȞ ƒɣ ƒʻʻɴǁȩƒˉǟǌ J ã ʻˉʫǟƒɝ ˉɴ
ˉʫƒɣʻɝȩˉ ǌƒˉƒ Ʒǟˉ˿ǟǟɣ ˉȞǟ ʠʫȩɝƒʫ̈ ǌǟ˻ȩǁǟ ƒɣǌ ˉȞǟ J ã ǌǟ˻ȩǁǟ╖ ôɣǁǟ ˉȞǟ ǌǟ˻ȩǁǟ ʻˉʫǟƒɝ Ȟƒʻ Ʒǟǟɣ ȩɝʠɴʫˉǟǌ ˉɴ
ļɴɴɋʻǟˉ ░ʻǟǟİˉʫǟƒɝʻ▒┼ ȩˉ ƒ˞ˉɴɝƒˉȩǁƒɋɋ̈ ˞ʠǌƒˉǟʻ ˉȞǟB˞ˉˉɴɣʻɣɴǌǟ ˉɴ ʻȞɴ˿ ˉȞǟ ƒ˻ƒȩɋƒƷɋǟ Ʒ˞ˉˉɴɣʻ╖ 

ųɴ˞ ǁƒɣ ƒɋʻɴ Ȋǟɣǟʫƒˉǟ ̈ɴ˞ʫ ɴ˿ɣ ˻ȩʫˉ˞ƒɋƷ˞ ˉˉɴɣʻ ˻ȩƒ J ã ʻˉʫǟƒɝʻ ƒɣǌ ǌą̈̄ɣǟ ƒɣ̈ ʫǟǁǟȩ˻ǟǌ ǁȞƒɣɣǟɋʻ ƒʻ ƒ
☻B˞ˉˉɴɣ £ʫɴ˞ʠ☼╖ 

ūȞǟɣ ˉȞǟ ǌǟ˻ȩǁǟ ʻˉʫǟƒɝ ȩʻ ȩɝʠɴʫˉǟǌ ░ƒ JJū ʻˉʫǟƒɝ ȩɣ ˉȞǟ ǟ̇ƒɝʠɋǟ Ʒǟɋɴ˿▒┼ Ʒ˞ˉˉɴɣ ȩɣʠ˞ˉʻ ƒʫǟ ʻȞɴ˿ɣ ɴɣ ˉȞǟ
B˞ˉˉɴɣʻɣɴǌǟ ȩɣ ˉȞǟ ȇɴʫɝƒˉ ɴȇ ☻ãƒɝǟ ░İɴ˞ʫǁǟ▒☼╖ 

 



 

⁮⁯ 

  

Name buttons 

ļȞǟ ɣƒɝǟ ɴȇ ˉȞǟ Ʒ˞ˉˉɴɣ ȩʻ ǁɴɣ̨Ȋ˞ʫǟǌ ȩɣ ˉȞǟJ ã İˉʫǟƒɝʻɣɴǌǟ╖ ļɴ ǟǌȩˉ ˉȞǟ ɣƒɝǟ ɴȇ ˉȞǟ Ʒ˞ˉˉɴɣ┼ ʻǟɋǟǁˉ ˉȞǟ
☻B˞ˉˉɴɣ £ʫɴ˞ʠ☼ ʠƒǁɅǟˉ ǁɴɣˉǟɣˉ ░⁪▒┼ ƒɣǌ ˉȞǟɣ ǁɋȩǁɅcǌȩˉ B˞ˉˉɴɣʻ░⁫▒╖ 

 

¸ȇ ƒ ʠʫǟ◊ǁɴɝʠȩɋǟǌ J ã ʻˉʫǟƒɝ ȇɴʫ ƒ ǌǟ˻ȩǁǟ ░ˉȞƒˉ Ȟƒʻ Ʒǟǟɣ ɋɴǁɅǟǌ▒ ȩʻ ȩɝʠɴʫˉǟǌ┼ ̈ɴ˞ ǁƒɣɣɴˉ ǟǌȩˉ ˉȞǟ ǌǟȇƒ˞ɋˉ
Ʒ˞ˉˉɴɣ ɣƒɝǟ┼ ƒɣǌ ȩˉ ȩʻ Ȋʫǟ̈ǟǌ◊ɴ˞ˉ╖ 

⁪ 
⁫ 



 

⁮⁴ 

  

¸ȇ ƒ ɣǟ˿ J ã ʻˉʫǟƒɝ ȩʻ ǁɴɝʠȩɋǟǌ┼ ̈ɴ˞ ǁƒɣ ƒǌǌ Ʒ˞ˉˉɴɣʻ Ʒ̈ ǁɋȩǁɅȩɣȊ ˉȞǟּרȩǁɴɣ ░⁪▒┼ ƒɣǌ ˉȞǟɣ ǟɣˉǟʫ ˉȞǟ Ʒ˞ˉˉɴɣ
ɣƒɝǟ ░⁫▒╖ 

 

Configure button properties 

 ʫɴɝ ˉȞǟB˞ˉˉɴɣʻɣɴǌǟ┼ ˉȞǟB˞ˉˉɴɣ Jɴɣ̨Ȋ˞ʫƒˉȩɴɣɴʠˉȩɴɣ ȩʻ ǌȩʻʠɋƒ̈ǟǌ╖ ¯ǟʫǟ ˉȞǟ ɣƒɝǟ ɴȇ ˉȞǟ Ʒ˞ˉˉɴɣ ȩʻ
ǌȩʻʠɋƒ̈ǟǌ┼ ƒɣǌ ̈ɴ˞ ǁƒɣ ǌą̈̄ɣǟ ˉȞǟļȩɝȩɣȊ ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ╖İǟɋǟǁˉ ɴʫ ˞ɣʻǟɋǟǁˉˉȞǟŋʻǟ ǌǟȇƒ˞ɋˉ ˉȩɝȩɣȊʻɴʠˉȩɴɣ░⁪▒╖ 

 
 

 

 

 

JɋȩǁɅ ˉȞǟ ☻ūʫǟɣǁȞ☼ ȩǁɴɣɴɣ ˉȞǟB˞ˉˉɴɣʻɣɴǌǟ̄ɴ ǁɴɣ̨Ȋ˞ʫǟ ǌǟȇƒ˞ɋˉ ˉȩɝȩɣȊʻ╖ 

JɋȩǁɅˉȞǟ ☻˿ʫǟɣǁȞ☼ȩǁɴɣ ˉɴ ǌȩʻʠɋƒ̈ƒ ǌȩƒɋɴȊ Ʒɴ̇ ˿Ȟǟʫǟ̈ɴ˞ ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟǌǟȇƒ˞ɋˉ ˉȩɝȩɣȊ ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ╖ 

 

 

 

 

 

 

 

 

 

 

 

⁫ 

⁪ 

⁪ 



 

⁮⁵ 

  

ųɴ˞ ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟ ˉȩɝȩɣȊ ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ ʻǟˉˉȩɣȊʻ ʻ˞ǁȞ ƒʻ☻ôɣ☼┼☻ôɣ ¯ɴɋǌ☼┼☻ôȇȇ┼ ƒɣǌ☻Ȋ̧ɣɴʫǟ☼̄ ȩɝǟʻ˞ɣǌǟʫ
TǟƷɴ˞ɣǁǟ╖☻JɋȩǁɅ☼┼☻̄ɴɋǌ☼┼ ƒɣǌ☻ÓɴɣȊ ¯ɴɋǌ☼̄ ȩɝȩɣȊʻ ƒʫǟ ǁɴɣ̨Ȋ˞ʫƒƷɋǟ ˞ɣǌǟʫ ˉȞǟļȩɝȩɣȊʻʻǟǁˉȩɴɣ╖ 

 

 ɴʫɝɴʻȇ̄˞ɣǁˉȩɴɣʻ┼ ˉȞǟ ǌǟȇƒ˞ɋˉ ˻ƒɋ˞ǟʻʻȞɴ˞ɋǌ˿ɴʫɅ ˿ǟɋɋ╖ 

ãɴˉǟ┴ ļȞǟʻǟ ʻǟˉˉȩɣȊʻ ƒʫǟ ȇɴʫƒɋɋƷ˞ˉˉɴɣʻɴɣ ˉȞǟ¸ɣʠ˞ˉʻˉƒƷ╖ ¸ȇ̈ɴ˞ ɣǟǟǌˉɴ ǟǌȩˉƷ˞ˉˉɴɣ ʻǟˉˉȩɣȊʻ┼ ˞ɣʻǟɋǟǁˉ ˉȞǟ
☻˞ʻǟ ǌǟȇƒ˞ɋˉ ʻǟˉˉȩɣȊʻɴʠˉȩɴɣ╖ 

Configure button combinations 

ôɣ ˉȞǟJɴɝƷȩɣƒˉȩɴɣʻˉƒƷ┼̈ɴǁ˞ƒɣ ǁɴɣ̨Ȋ˞ʫǟ ǁȞƒɣɣǟɋʻ ˉȞƒˉ ʫǟƒǁˉ ȇʫɴɝ ǁɴɝƷȩɣƒˉȩɴɣʻ ɴȇ Ʒ˞ˉˉɴɣȩɣʠ˞ˉʻ╖  ɴʫ
ǟ̇ƒɝʠɋǟ┼̈ɴ˞ ǁƒɣǁɴɣ̨Ȋ˞ʫǟ ƒ ǁȞƒɣɣǟɋ ˉɴ Ʒǟ ˉʫȩȊȊǟʫǟǌ ˿Ȟǟɣˉ˿ɴƷ˞ˉˉɴɣʻ ƒʫǟ ʠʫǟʻʻǟǌʻȩɝ˞ɋˉƒɣǟɴ˞ʻɋ̈╖ ļȞȩʻ
ǁȞƒɣɣǟɋ ǁƒɣ Ʒǟ ˞ʻǟǌ ˉɴ ǌʫȩ˻ǟ ɝȩʻǁǟɋɋƒɣǟɴ˞ʻ ȇ˞ɣǁˉȩɴɣƒɋȩˉ̈ ˿ȩˉȞȩɣ ˉȞǟ ʻǟˉ˞ʠ╖ 

ļɴ ǁʫǟƒˉǟ ƒ ɣǟ˿Ʒ˞ ˉˉɴɣǁɴɝƷȩɣƒˉȩɴɣ ǁȞƒɣɣǟɋ┼ ǁɋȩǁɅ ˉȞǟJɴɝƷȩɣƒˉȩɴɣʻˉƒƷ ░⁪▒┼ ƒɣǌ ˉȞǟɣǁɋȩǁɅ ˉȞǟּרƷ˞ˉˉɴɣ ░⁫▒╖
JɴɝƷȩɣƒˉȩɴɣʻ ǁƒɣ Ʒǟ ǌǟɋǟˉǟǌ ˿ȩˉȞ ˉȞǟ ☻Ʒȩɣ☼ ȩǁɴɣ ░⁬▒╖ 

 

 

 

 

ųɴ˞ ǁƒɣǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ɣǟ˿Ʒ˞ ˉˉɴɣǁɴɝƷȩɣƒˉȩɴɣ╖ãƒɝǟ ˉȞǟ ǁɴɝƷȩɣƒˉȩɴɣ░⁪▒┼ ƒɣǌ ˉȞǟɣʠʫɴ˻ȩǌǟ ƒɣ ɴʠˉȩɴɣƒɋ
ǌǟʻǁʫȩʠˉȩɴɣ ░⁫▒╖ųɴ˞ ǁƒɣʻǟɋǟǁˉȩȇ̄ȞǟǁɴɝƷȩɣƒˉȩɴɣ ȩʻ ǟɣƒƷɋǟǌȩɣ̄Ȟǟ ʻǟˉ˞ʠ ░⁬▒╖ųɴ˞ ǁƒɣ ˉȞǟɣ ˞ʻǟ ˉȞǟJȞɴɴʻǟ ƒ
İ̄ ʫƒˉǟȊ̈ɴʠˉȩɴɣ ˉɴ ʻǟɋǟǁˉ ˉȞǟ ʻˉʫƒˉǟȊ̈ ǁɴɣǌȩˉȩɴɣ ░⁭╜⁮╖▒╖ 

 

  

⁪ 

⁫ ⁬ 

⁬ 

⁫ 
⁪ 

⁭ 
⁮ 



 

⁮⁶ 

  

ųɴ˞ ǁƒɣ ˉȞǟɣ ǌą̈̄ɣǟ ˉȞǟ Ʒ˞ˉˉɴɣ ǁɴɝƷȩɣƒˉȩɴɣ˿ȩˉȞɴʠˉȩɴɣȇ̒ɴʫ̄ȞǟôʫǌǟʫǟǌɴʫŋɣɴʫǌǟʫǟǌƷ˞ ˉˉɴɣȩɣʠ˞ˉʻ┴ 

¶ ôʫǌǟʫǟǌ┴̄ ȞǟƷ˞ˉˉɴɣ ɣǟǟǌʻ ˉɴ Ʒǟ ʠʫǟʻʻǟǌ ̨ʫʻˉ┼ ƒɣǌ ˉȞǟɣ ˉȞǟ ʻǟǁɴɣǌ Ʒ˞ˉˉɴɣ ˉɴ ˉʫȩȊȊǟʫ ˉȞǟ ɴ˞ˉʠ˞ˉ
ǁȞƒɣɣǟɋ╖ 

¶ ŋɣɴʫǌǟʫǟǌ►ļ˿ɴ Ʒ˞ˉˉɴɣʻ ɝ˞ʻˉ Ʒǟ ʠʫǟʻʻǟǌ ˉɴ ˉʫȩȊȊǟʫ ˉȞǟ ɴ˞ˉʠ˞ˉ ǁȞƒɣɣǟɋ Ʒ˞ˉ ƒ ˉȩɝǟ ˉȞʫǟʻȞɴɋǌ
☻ʠʫǟʻʻǟǌ ˿ȩˉȞȩɣ☼ɝ˞ʻˉ Ʒǟ ǌą̈̄ɣǟǌ ˉɴ ˉʫȩȊȊǟʫ ˉȞǟ ǁȞƒɣɣǟɋ╖ 

 

Configure a digital button  

 Ʒ˞ˉˉɴɣ ǁƒɣ ƒɋʻɴ Ʒǟ ǁɴɣ̨Ȋ˞ʫǟǌ ȇʫɴɝ ƒ ǌȩȊȩˉƒɋ ȩɣʠ˞ˉ ʫƒˉȞǟʫ ˉȞƒɣ ȇʫɴɝ ƒ J ã ǌǟ˻ȩǁǟ╖ ļȞȩʻ ȩʻ ˞ʻǟȇ˞ɋ ȩȇ̈ɴɣ˞ǟǟǌ
ƒɣƒǌǌȩˉȩɴɣƒɋ Ʒ˞ˉˉɴɣ ȩɣ ˉȞǟ ʻǟˉ˞ʠ ˿ȞȩǁȞ ȩʻ ʻǟʠƒʫƒˉǟ ˉɴ ƒɣ̈ J ã ǌǟ˻ȩǁǟʻ╖ 

ļɴ ǁɴɣ̨Ȋ˞ʫǟ ƒ ǌȩȊȩˉƒɋ Ʒ˞ˉˉɴɣ┼ Ȋɴ ˉɴ ˉȞǟİǟɣʻɴʫʻɣɴǌǟ┼ ƒɣǌ ɣƒ˻ȩȊƒˉǟ ˉɴ ˉȞǟ ƒ˻ƒȩɋƒƷɋǟ ǌȩȊȩˉƒɋ ȩɣʠ˞ˉʻ╖ JɋȩǁɅ ƒ
ǌȩȊȩˉƒɋ ȩɣʠ˞ˉ ░⁪▒┼ ǁɋȩǁɅ ˉȞǟ ȩɝʠɴʫˉ ˉɴɴɋ ░⁫▒┼ ʻǟɋǟǁˉ ☻TȩȊȩˉƒɋ ğ˞ʻȞ B˞ˉˉɴɣ İǟɣʻɴʫ☼ ░⁬▒┼ ƒɣǌ ˉȞǟɣǁɋȩǁɅɝ̧ʠɴʫˉ░⁭▒╖ 

 

⁪ 

⁫ 

⁬ 

⁭ 



 

⁯⁞ 

  

ųɴ ǁ˞ƒɣ ɣɴ˿ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ǌȩȊȩˉƒɋ Ʒ˞ˉˉɴɣ╖cɣˉǟʫ ƒİǟɣʻɴʫ ãƒɝǟ░⁪▒ƒɣǌƒɣɴʠˉȩɴɣƒɋ ǁɴɝɝǟɣˉ ƒƷɴ˞ˉ ˉȞǟ
ǌȩȊȩˉƒɋ Ʒ˞ˉˉɴɣ ȩɣ ˉȞǟTǟˉƒȩɋʻʻǟǁˉȩɴɣ░⁫▒╖ ļȞǟ ƒǁˉ˞ƒɋƷ˞ ˉˉɴɣãƒɝǟȩʻ ǁɴɣ̨Ȋ˞ʫƒƷɋǟ ░⁬▒┼ ƒʻ ȩʻ ˉȞǟ☻ɝɴǌǟ☼ ░⁭▒┼ȩɣ ˉȞǟ
B˞ˉˉɴɣʻǟǁˉȩɴɣ╖ ļȞǟ ☻ɝɴǌǟ☼ ƒɋɋɴ˿ʻ ˉȞǟ ˞ʻǟʫ ˉɴ ǁɴɣ̨Ȋ˞ʫǟ ȩȇ ˉȞǟƷ˞ ˉˉɴɣ ˉʫȩȊȊǟʫʻ ɴɣ ˉȞǟ ʫȩʻȩɣȊ ɴʫ ȇƒɋɋȩɣȊ ǟǌȊǟ ɴȇ
ˉȞǟ ǌȩȊȩˉƒɋ ȩɣʠ˞ˉ ǁȞƒɣɣǟɋ╖ 

 

Ħǟˉ˞ʫɣ ˉɴ ˉȞǟB˞ˉˉɴɣʻɣɴǌǟ ƒɣǌƒǁɅɣɴ˿ɋǟǌȊǟ ˉȞǟ ǁʫǟƒˉȩɴɣ ɴȇ ˉȞǟ ǌȩȊȩˉƒɋ Ʒ˞ˉˉɴɣ╖ļȞǟ ǌǟȇƒ˞ɋˉ Ʒ˞ˉˉɴɣ ʻǟˉˉȩɣȊʻ
ƒʠʠɋ̈ˉɴ ˉȞȩʻ Ʒ˞ˉˉɴɣ┼Ʒ˞ˉ ǌǟȇƒ˞ɋˉ ˉȩɝȩɣȊʻ ǁƒɣ Ʒǟǌǟʻǟɋǟǁˉǟǌ╖ųɴ˞ ǁƒɣ ˞ʻǟ ˉȞǟ ǌȩȊȩˉƒɋ Ʒ˞ˉˉɴɣ ȩɣ Ʒ˞ˉˉɴɣ
ǁɴɝƷȩɣƒˉȩɴɣʻ ƒɣǌ ȩɣ ǁɴɣȽ˞ɣǁˉȩɴɣ ˿ȩˉȞ J ã Ʒ˞ˉˉɴɣʻ╖ 

 

  

⁪ 
⁫╖ 

⁬╖ 

⁭ 



 

⁯⁪ 

  

Button structure and examples  

ļȞǟ JİB ɴʫ JJū Ʒ˞ˉˉɴɣʻ ǁɴɣʻȩʻˉ ɴȇ ƒɣ ⁵◊Ʒȩˉ ɴ˞ˉʠ˞ˉ ˉɴǌǟˉǟʫɝȩɣǟ˿Ȟƒˉ ˉ̈ʠǟ ɴȇ Ʒ˞ˉˉɴɣʠʫǟʻʻȩʻ ǁɴɝɝƒɣǌǟǌ╖
ļȞǟʻǟ ƒʫǟ ǁɴɣ̨Ȋ˞ʫǟǌ ƒʻ Ʒȩˉ◊̨ ǟɋǌʻ Ʒ̈ ǌǟȇƒ˞ɋˉ ˿ȩˉȞ Ʒȩˉ ⁞ ˉɴ ˉȞǟ ɋǟȇˉ┼ ƒɣǌ Ʒȩˉ ⁴ ˉɴ ˉȞǟ ʫȩȊȞˉ╖ųɴ˞ ɝȩȊȞˉ ɣǟǟǌ ˉɴ
ƒǁɅɣɴ˿ɋǟǌȊǟ ʻʠǟǁȩ̨ǁ Ʒ˞ˉˉɴɣʻ ʠʫǟʻʻ ˉ̈ʠǟʻƒɣǌ ȩȊɣɴʫǟɴˉȞǟʫʻ╖ļȞǟ̄ƒƷɋǟƷǟɋɴ˿ʻȞɴ˿ʻ ˉȞǟ ʠʫǟʻʻ ˉ̈ʠǟ ƒɣǌ ˉȞǟ
ɴ˞ˉʠ˞ˉ Ʒȩˉɣ˞ɝƷǟʫƒɣǌ ǌǟǁȩɝƒɋ ˻ƒɋ˞ǟ┴ 

 

 

 

 

 

 

 

 

 

 

 

 ɴʫ ǟ̇ƒɝʠɋǟ┼ ˉɴ ǁɴɝɝƒɣǌƒ ßƒˉȞʻ ǁȞƒɣɣǟɋˉɴ ǟɣƒƷɋǟ ɴɣ ƒ☻ÓƒˉǁȞǟǌ ÓɴɣȊ ¯ɴɋǌ☼┼ ˉȞǟǁȞƒɣɣǟɋ ʻ̈ɣˉƒ̇ȩʻ
ǁɴɣ̨Ȋ˞ʫǟǌƒʻ ʻȞɴ˿ɣƷǟɋɴ˿┴ 

 ɴʫ ˉȞȩʻǁȞƒɣɣǟɋ┼˿ Ȟǟɣ ˉȞǟ Ʒ˞ˉˉɴɣ ˻ƒɋ˞ǟ ȩʻƷɴˉȞǟʧ˞ƒɋ ˉɴ ⁪⁫⁵ ░ˉȞǟ☻ ⁪⁫⁵☼ʠɴʫˉȩɴɣ ɴȇ ˉȞǟǟʧ˞ƒˉȩɴɣ▒ƒɣǌǟʧ˞ƒɋ
ˉɴ ⁪⁫⁵ ░ˉȞǟ☻ֿבֿב ⁪⁫⁵☼ʠɴʫˉȩɴɣ▒┼̄ Ȟǟɣ ˉȞǟ Ʒ˞ˉˉɴɣɴ˞ˉʠ˞ˉȩʻ ƒǁɅɣɴ˿ɋǟǌȊǟǌ╖ļȞǟʫǟȇɴʫǟ┼ ˉȞǟʫǟ ȩʻ ɣɴ ǁȞƒɣǁǟˉȞƒˉƒɣ
ȩɣˉǟʫɝǟǌȩƒʫ̈Ʒ˞ˉˉɴɣ ʻˉƒˉǟˉʫȩȊȊǟʫʻˉȞǟ ǁȞƒɣɣǟɋ ɴ˞ˉʠ˞ˉ╖ļȞǟǁɴɝʠ˞ˉǟǌ ßƒˉȞʻ JȞƒɣɣǟɋ Ȋǟɣǟʫƒˉǟƒ̒ ˻ƒɋ˞ǟ ɴȇ ⁪
ɴʫ ⁞╖ 

  

ğʫǟʻʻļ̈ʠǟ Bȩˉ ã˞ɝƷǟʫ TǟǁȩɝƒɋŨƒɋ˞ǟ 

Ħƒ ˿ ⁞ ⁪ 

TǟƷɴ˞ɣǁǟǌ ⁪ ⁫ 

JɋȩǁɅǟǌ ⁫ ⁭ 

¯ǟɋǌ ⁬ ⁵ 

ÓɴɣȊ ¯ǟɋǌ ⁭ ⁪⁯ 

JɋȩǁɅ ÓƒˉǁȞǟǌ ⁮ ⁬⁫ 

ÓƒˉǁȞǟǌ ¯ǟɋǌ ⁯ ⁯⁭ 

ÓƒˉǁȞǟǌ ÓɴɣȊ
¯ǟɋǌ 

⁴ ⁪⁫⁵ 



 

⁯⁫ 

  

⁪⁮╖ JȞƒɣɣǟɋ ʫƒˉǟʻ 

ļȞǟÓɴȊȊȩɣȊ Ħƒˉǟɣɴǌǟ ȩʻ ˞ʻǟǌ ˉɴ ǌą̈̄ɣǟ ˉȞǟ ȇʫǟʧ˞ǟɣǁ̈ ƒˉ ˿ȞȩǁȞ ǁȞƒɣɣǟɋʻ ƒʫǟ ɋɴȊȊǟǌ╖ Bǟȇɴʫǟ̈ɴ˞ ʻǟˉǁȞƒɣɣǟɋ
ʫƒˉǟʻ┼ ƒ ɋɴȊȊȩɣȊ ˉƒƷɋǟ ɝ˞ʻˉ Ʒǟ ǌą̈̄ɣǟǌ ░ʻǟǟİǟˉ˞ʠʻ◊ÓɴȊȊȩɣȊ▒╖ųɴ˞ ǁƒɣ ƒǁǁǟʻʻ ˉȞǟJȞƒɣɣǟɋ Ħƒˉǟʻɣɴǌǟ ȇʫɴɝ
ˉȞǟ Ȟɴɝǟ ʠƒȊǟ┼ ˉȞǟʧ˞ȩǁɅ ˉƒƷʻ ɴɣ ˉȞǟ ɋǟȇˉɴȇ ˉȞǟ ʻǁʫǟǟɣ┼ƒɣǌ ˉȞǟÓɴȊȊȩɣȊɣɴǌǟ╖ 

⁪⁮╖⁪╖ £ǟˉ̒̄ ƒʫˉǟǌ ˿ȩˉȞɋɴȊȊȩɣȊʫƒˉǟʻ 

ūȞǟɣ̈ɴ˞ ̨ʫʻˉ ɴʠǟɣ ˉȞǟJȞƒɣɣǟɋĦƒˉǟɣ̒ɴǌǟ┼ ƒ ɋȩʻˉ ɴȇ ƒɋɋ ˉȞǟ ǌǟȇƒ˞ɋˉ╜ɣƒˉȩ˻ǟ ǁȞƒɣɣǟɋʻȩǌ̒ȩʻʠɋƒ̈ǟǌ ȩɣ ˉȞǟ
ǌǟȇƒ˞ɋˉ ɋɴȊȊȩɣȊ ˉƒƷɋǟ╖ ļȞǟʻǟ ǁȞƒɣɣǟɋʻ ƒʫǟ ƒɋɋ ʻǟˉˉɴ☻ôȇȇ☼ Ʒ̈ ǌǟȇƒ˞ɋˉ╖ ļȞǟ ɣƒɝǟ ɴȇ ˉȞǟ ɋɴȊȊȩɣȊ ˉƒƷɋǟ ȩʻ
ǁɴɣ̨Ȋ˞ʫǟǌ ȩɣ ˉȞǟÓɴȊȊȩɣȊɣɴǌǟ╖ 

 

  

https://cghl.sharepoint.com/sites/ElectronicsSupport/Documentation%20Database/Pi%20Toolset/6.%20Pi%20Toolset%20-%20Setups%20-%20Logging.docx


 

⁯⁬ 

  

JɋȩǁɅ☻ôȇȇ☼ȇɴʫ ƒɣ̈ ǟɣˉʫ̈┼ƒɣǌ̄Ȟǟɣ̒ǟɋǟǁˉ ɴɣǟ ɴȇ ˉȞǟ ƒ˻ƒȩɋƒƷɋǟ ʫƒˉǟʻ ȇʫɴɝ ˉȞǟ ǌʫɴʠǌɴ˿ɣ ɝǟɣ˞ˉɴ ʻǟˉ ˉȞǟ
ǁȞƒɣɣǟɋ ʫƒˉǟ╖ 

 

⁪⁮╖⁫╖ İǟƒʫǁȞǁȞƒɣɣǟɋʻ 

ūȞǟɣ ̈ɴ˞ ˿ɴʫɅ ˿ȩˉȞ ɋƒʫȊǟ ʻǟˉ˞ʠʻ ˿ȩˉȞ ɝƒɣ̈ ǁȞƒɣɣǟɋʻ┼ ̈ɴ˞ ǁƒɣ ʻǟƒʫǁȞ ˉȞǟ ǁȞƒɣɣǟɋʻ ˉȞʫɴ˞ȊȞ ˉȞǟ ʻǟƒʫǁȞ Ʒƒʫ
ƒˉ ˉȞǟ Ʒɴˉˉɴɝ ɴȇ ˉȞǟ ʻǁʫǟǟɣ╖ 
 

 

Standard Search  

ļ̈ʠǟ ȩɣ ˉȞǟ ɣɴǌǟ ˉɴ ̨ɋˉǟʫ ˉȞǟ ǁȞƒɣɣǟɋ╖ B̈ ˉ̈ʠȩɣȊ ˉȞǟ ǁȞƒɣɣǟɋ ɣƒɝǟ┼ ˉȞǟ ǟ̇ƒǁˉ ǁȞƒɣɣǟɋ ǁƒɣ Ʒǟ ̨ɋˉǟʫǟǌ╖ ļȞȩʻ
ʻǟƒʫǁȞ ɝǟˉȞɴǌ ɝ˞ʻˉ ɝƒˉǁȞ ˉȞǟ ǁȞƒɣɣǟɋ ɣƒɝǟ ǟ̇ƒǁˉɋ̈ ˉɴ ʻȞɴ˿ ˉȞǟ ʫǟʻ˞ɋˉ╖ 
 

 

  



 

⁯⁭ 

  

Magic search 

¸ȇ ˉȞǟ ǟ̇ƒǁˉ ɣƒɝǟ ɴȇ ˉȞǟ ǁȞƒɣɣǟɋ ȩʻ ɣɴˉ Ʌɣɴ˿ɣ┼ ̈ɴ˞ ǁƒɣ ˞ʻǟ ˉȞǟ ɝƒȊȩǁ ʻǟƒʫǁȞ ȇ˞ɣǁˉȩɴɣ╖ ßƒȊȩǁ ʻǟƒʫǁȞ ȩʻ ƒ
☻Ʒʫɴƒǌ☼ ʻǟƒʫǁȞ ˉɴɴɋ┼ ˿ȞȩǁȞ ǁƒɣ ǌȩʻʠɋƒ̈ ʫǟʻ˞ɋˉʻˉȞƒˉ ǁɴɣˉƒȩɣ ƒɣ̈ ʻˉʫȩɣȊ╖ğʫǟʻʻJļĦÓ רּ İȞȩȇˉ רּ ⁵ʻȩɝ˞ɋˉƒɣǟɴ˞ʻɋ̈╖ 
ȞȩȊȞɋȩȊȞˉǟǌ ʻˉƒʫ ȩɣǌȩǁƒˉǟʻ ˉȞƒˉ ˉȞǟ ɝƒȊȩǁ ʻǟƒʫǁȞ ȩʻ ƒǁˉȩ˻ǟ╖ ļ̈ʠǟ ƒ ʻʠǟǁȩ̨ǁ ˿ɴʫǌ ɴʫ ʠȞʫƒʻǟ┼ ƒɣǌˉȞǟɣ ʠʫǟʻʻJļĦÓ
רּ İȞȩȇˉ רּ ⁵ƒȊƒȩɣ ˉɴ ǁɋɴʻǟ ˉȞǟ ʻǟƒʫǁȞ╖ ɣ ǟ̇ƒɝʠɋǟ ȩʻ ʻȞɴ˿ɣ Ʒǟɋɴ˿╖ 

 

ųɴ˞ ǁƒɣ ƒɋʻɴ ǁɴɝƷȩɣǟ ɝ˞ɋˉȩʠɋǟ ˉǟʫɝʻ ˉɴ ʻǟƒʫǁȞ ȇɴʫ ɝ˞ɋˉȩʠɋǟ ʠƒʫˉʻ ɴȇ ƒ ǁȞƒɣɣǟɋ ɣƒɝǟ ȩɣ ƒ ʻȩɣȊɋǟ ʻǟƒʫǁȞ╖ 

 

 

  



 

⁯⁮ 

  

Set multiple channel rates 

ļɴǌą̈̄ɣǟˉȞǟ ʻƒɝǟ ʫƒˉǟ ȇɴʫ ɝ˞ɋˉȩʠɋǟ ǁȞƒɣɣǟɋʻ┼ ʻǟɋǟǁˉˉȞǟ ̨ʫʻˉ ǁȞƒɣɣǟɋ ȩɣ ˉȞǟ ɋȩʻˉƒɣǌ̒Ȟȩȇˉ◊ǁɋȩǁɅˉȞǟ ɋƒʻˉ
ǁȞƒɣɣǟɋ ȩɣ ˉȞǟ ɋȩʻˉˉɴ ȞȩȊȞɋȩȊȞˉ ƒɋɋǁȞƒɣɣǟɋʻ ȩɣ Ʒǟˉ˿ǟǟɣ╖İǟɋǟǁˉƒ ɋɴȊȊȩɣȊ ʫƒˉǟ ȇɴʫ ɴɣǟ ɴȇ ˉȞǟ ǁȞƒɣɣǟɋʻ
ȞȩȊȞɋȩȊȞˉǟǌˉɴ ƒʠʠɋ̈ ȩˉ ˉɴ ƒɋɋ ʻǟɋǟǁˉǟǌ ǁȞƒɣɣǟɋʻ╖ 

 

Channel origins 

ÓȩɅǟ ˉȞǟĦǟʻɴ˞ʫǁǟʻɝǟɣ┼˞ ˉȞǟǁȞƒɣɣǟɋ ʫƒˉǟʻ ɋȩʻˉ ȩʻ ƒɣ ǟƒʻ̈ ɝǟˉȞɴǌ ˉɴ ɋɴǁƒˉǟ ƒɣǌ ̨ɣǌ ˉȞǟ ɴʫȩȊȩɣ ɴȇ ǟƒǁȞ
ǁȞƒɣɣǟɋ╖Tɴ˞Ʒɋǟ◊ǁɋȩǁɅɴɣ ƒ ǁȞƒɣɣǟɋ ɣƒɝǟˉɴƒ˞ˉɴɝƒˉȩǁƒɋɋ̈ ǌȩʫǟǁˉ ̈ɴ˞ ˉɴ ˉȞǟ ɴʫȩȊȩɣ ɴȇ ˉȞǟ ǁȞƒɣɣǟɋ┼˿Ȟǟʫǟ ̈ɴ˞
ǁƒɣ ɝƒɅǟǟǌȩˉʻ╖ 

Channel rates from non-native sources 

ųɴ˞ ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟɋɴȊȊȩɣȊ ʫƒˉǟ ȇɴʫ ǁȞƒɣɣǟɋʻ ɴʫȩȊȩɣƒˉȩɣȊ ȇʫɴɝ  ɋƒʫɝʻ┼ ßƒˉȞʻ ǁȞƒɣɣǟɋʻ┼ ÓɴȊȩǁ ǁȞƒɣɣǟɋʻ┼ƒɣǌ
J ã ǁȞƒɣɣǟɋʻɴɣ ˉȞǟJȞƒɣɣǟɋ Ħƒˉǟʻɣɴǌǟ╖ 

 



 

⁯⁯ 

  

High speed logging 

ôɣ ǌǟ˻ȩǁǟʻ ʻ˞ǁȞ ƒʻ ˉȞǟ  ɣˉƒʫǟʻ┼ Bƒǌǟɣȩƒ ƒɣǌ Jǟɣˉƒ˞ʫ˞ʻ ˿ȩˉȞ ȞȩȊȞ◊̒ ʠǟǟǌ ɋɴȊȊȩɣȊ ǁƒʠƒƷȩɋȩˉ̈┼ ˉȞǟ ʫƒˉǟʻ ǁƒɣ Ʒǟ
ʻǟˉ ȇɴʫ ¯ȩȊȞ İʠǟǟǌ ȩɣʠ˞ˉʻ╖ ¯ȩȊȞ ʻʠǟǟǌ ʫƒˉǟʻ ƒʫǟɝƒʫɅǟǌ☻¯İ☼╖ 

 
 

  



 

⁯⁴ 

  

⁪⁯╖ Tȩʻʠɋƒ̈ʻ ɴ˻ǟʫ˻ȩǟ˿ 
ļȞǟTȩʻʠɋƒ̈ʻɣɴǌǟ ȩʻ ˞ʻǟǌ ˉɴ ǁɴɣ̨Ȋ˞ʫǟ ˿Ȟƒˉ ȩʻ ʻȞɴ˿ɣ ɴɣ ǌȩʻʠɋƒ̈ ǌǟ˻ȩǁǟʻ ʻ˞ǁȞ ƒʻ ˉȞǟ JTŋ ʫƒɣȊǟ ƒɣǌ ˉȞǟ JJū
ßɅ⁫ ƒɣǌ JJū ßɅ⁬╖ ļɴɴɋʻǟˉ ɴȇȇǟʫʻ̩ǟ̇ȩƷɋǟǌȩʻʠɋƒ̈ ǁ˞ʻˉɴɝȩʻƒˉȩɴɣ˿ȩˉȞʠɴʻʻȩƷɋǟǌȩʻʠɋƒ̈ʻ ɴɣɋ̈ ɋȩɝȩˉǟǌ Ʒ̈ ̈ɴ˞ʫ
ȩɝƒȊȩɣƒˉȩɴɣ╖ 

 

⁪⁯╖⁪╖ £ǟˉ̒̄ ƒʫˉǟǌȩ˿ˉȞǌȩʻʠɋƒ̈ʻ 

Add a display 

ūȞǟɣ̈ɴ˞ ƒǌǌ ƒǌȩʻʠɋƒ̈ ȇɴʫ ˉȞǟ ̨ʫʻˉ ˉȩɝǟ̈ɴ˞ ƒʫǟʠʫɴɝʠˉǟǌ ˉɴ ʻǟɋǟǁˉ ƒǌȩʻʠɋƒ̈ ˉȞǟɝǟ ȇʫɴɝ ˉȞǟTȩʻʠɋƒ̈
İǟˉˉȩɣȊʻɝǟɣ˞╖ 

 

ŋʻǟ ˉȞǟ☻ȩɝʠɴʫˉ☼̄ ɴɴɋ ˉɴ ȩɝʠɴʫˉ ƒ ɣǟ˿ ǌȩʻʠɋƒ̈ ˉȞǟɝǟ ░⁪▒╖ųɴ˞ ǁƒɣ ˞ʻǟ ˉȞǟ ☻Ʒȩɣ☼ ˉɴɴɋ ˉɴ ǌǟɋǟˉǟ ƒˉȞǟɝǟ ░⁫▒╖
İǟɋǟǁˉ ƒɣ ɴ˻ǟʫɋƒ̈ ˉɴ ǌȩʻʠɋƒ̈ ƒɋɋ ƒǁˉȩ˻ǟ ɴ˻ǟʫɋƒ̈ʻ ɴʫ ǌȩʻʠɋƒ̈ ˉȞǟ ȞȩȊȞǟʻˉ ʠʫȩɴʫȩˉ̈ ɴ˻ǟʫɋƒ̈ ░ʻǟǟ ô˻ǟʫɋƒ̈ʻ▒ ░⁬▒╖ųɴ˞
ǁƒɣ ƒɋʻɴ ʻǟɋǟǁˉ ˿ȞǟˉȞǟʫƒɣ ƒɋƒʫɝ ǁɴɣˉʫɴɋ ˿ȩˉȞȩɣ ƒ ǌȩʻʠɋƒ̈ ǁƒɣ ɴ˻ǟʫʫȩǌǟ ˉȞǟ ʠʫȩɴʫȩˉ̈ ɴʫǌǟʫ ɴȇ ƒɋƒʫɝʻɴɣ ˉȞǟ
 ɋƒʫɝʻɣɴǌǟ ░İǟǟļǟɝʠɋƒˉǟʻ► ɋƒʫɝ Jɴɣˉʫɴɋʻ▒ ░⁭▒╖ 

 

ļɴ ƒǌǌ ƒ ɣǟ˿ ǌȩʻʠɋƒ̈┼ǁɋȩǁɅ ˉȞǟּ̄ר ɴɴɋ ░⁪▒┼ƒɣǌ̄Ȟǟɣ̒ǟɋǟǁˉ ˉȞǟ ʫǟʧ˞ȩʫǟǌ ǌȩʻʠɋƒ̈ ȇʫɴɝ ˉȞǟ ǌʫɴʠǌɴ˿ɣ ɝǟɣ˞ ░⁫▒╖
ųɴ˞ ǁƒɣȩɝʠɴʫˉ ƒɣǌ ǟ̇ʠɴʫˉ ǌȩʻʠɋƒ̈ ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣʻƷǟˉ˿ǟǟɣǟ̇ȩʻˉȩɣȊ ʻǟˉ˞ʠʻ ░⁬▒╖ ŋʻǟ ˉȞǟ☻Ʒȩɣ☼ ˉɴɴɋˉɴ ǌǟɋǟˉǟ
˞ɣ˿ƒɣˉǟǌ ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣʻ░⁭▒╖ ŋʻǟ ˉȞǟ ˿ʫǟɣǁȞ ˉɴɴɋ ˉɴ ɴʠǟɣ ǌȩʻʠɋƒ̈ ʻǟˉˉȩɣȊʻ ░⁮▒╖ 
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General display configuration 

ųɴ˞ ǁƒɣɣƒɝǟ ˉȞǟ ǌȩʻʠɋƒ̈ ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ ░⁪▒┼ǟɣƒƷɋǟ╜ǌȩʻƒƷɋǟ ˉȞǟ ǌȩʻʠɋƒ̈ ˿ȩˉȞɴ˞ˉ ǌǟɋǟˉȩɣȊ ˉȞǟ ǌȩʻʠɋƒ̈ ȇʫɴɝ ˉȞǟ
ʻǟˉ˞ʠ ░⁫╖▒┼ ƒɣǌ ʻǟɋǟǁˉ ˉȞǟ ˉ̈ʠǟ ɴȇǌȩʻʠɋƒ̈ ░⁬▒╖  ɴʫ ǟ̇ƒɝʠɋǟ┼ȩȇ̈ɴ˞ ƒʫǟ ɴɣɋ̈˞ʻȩɣȊ ƒ JTŋ ⁴╖⁞┼ ˉȞǟɣ ˉȞȩʻ ɴʠˉȩɴɣ ȩʻ
ɣɴˉ ˞ʻǟǌ╖ ¯ɴ˿ǟ˻ǟʫ┼ȩȇ ƒ ǌȩʻʠɋƒ̈ ȩʻ ǁɴɣ̨Ȋ˞ʫǟǌ ȇɴʫ ƒ JTŋ ⁴╖⁞┼Ʒ˞ˉ ̈ɴ˞ ɣǟǟǌˉɴ ǁȞƒɣȊǟ ˉȞǟ ǌȩʻʠɋƒ̈ ˉ̈ʠǟ ˉɴ ƒ JJū
ßɅ⁬┼̒ǟɋǟǁˉ JJū ßɅ⁬ ȇʫɴɝȞ̄ǟļ̈ʠǟɝǟɣ˞ ˉɴ ǁȞƒɣȊǟ ˉȞǟ ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ˿ȩˉȞ ɣɴɴˉȞǟʫǁȞƒɣȊǟʻ ʫǟʧ˞ȩʫǟǌ╖ 

 

ųɴǁ˞ƒɣ̒ǟˉ ƒɣ̈ ǁȞƒɣɣǟɋʻ ˞ʻǟǌɴɣ ƒ ǌȩʻʠɋƒ̈ ʠƒȊǟ ˉɴƒ˞ˉɴɝƒˉȩǁƒɋɋ̈ ɋɴȊ┼ȩȇ ˉȞǟ̈ ƒʫǟ ɣɴˉ ƒɋʫǟƒǌ̈ ƒʻʻȩȊɣǟǌ ƒ
ɋɴȊȊȩɣȊ ʫƒˉǟ ░⁭▒╖ ūȞǟɣ ƒ ǌȩʻʠɋƒ̈ ǁȞƒɣɣǟɋ ȩʻ ƒ˞ˉɴɝƒˉȩǁƒɋɋ̈ ɋɴȊȊǟǌ┼ ƒ ɣǟ˿ ɋɴȊȊȩɣȊ ˉƒƷɋǟ ȩʻ ƒ˞ˉɴɝƒˉȩǁƒɋɋ̈
Ȋǟɣǟʫƒˉǟǌ┼ƒɣǌ ˉȞǟ ǌȩʻʠɋƒ̈ ǁȞƒɣɣǟɋʻ ƒʫǟ ƒʻʻȩȊɣǟǌ ƒ Ʒƒʻǟ ɋɴȊȊȩɣȊ ʫƒˉǟ ˉȞƒˉ̈ɴ˞ ǁƒɣɣɴˉ ǟǌȩˉ╖ļȞȩʻ ȇǟƒˉ˞ʫǟ ȩʻ
˞ʻǟȇ˞ɋ ȇɴʫ ɋɴȊȊȩɣȊ ǌȩʻʠɋƒ̈ ǁȞƒɣɣǟɋ ȩˉǟɝʻ ˉɴ Ȟǟɋʠ ˿Ȟǟɣ ǌȩƒȊɣɴʻȩɣȊ ǌȩʻʠɋƒ̈ ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ ȩʻʻ˞ǟʻ╖ 

 

ųɴ˞ ǁƒɣ ʻǟɋǟǁˉ ˿ȞǟˉȞǟʫ ˉȞǟǌȩʻʠɋƒ̈ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣȩ☻̒Ȟɴˉ̒˿ ƒʠʠƒƷɋǟ☼┼˿ȞȩǁȞ ƒɋɋɴ˿ʻ̈ɴ˞ ˉɴ ǁȞƒɣȊǟ ˉȞǟ ǌȩʻʠɋƒ̈
ȩɣ ƒ ǁƒʫ˿ȩˉȞɴ˞ˉ ʫǟ◊̒ ǟɣǌȩɣȊ ˉȞǟ ʻǟˉ˞ʠ ░⁮▒╖ ļȞȩʻ ȇǟƒˉ˞ʫǟ ȩʻ ˞ʻǟȇ˞ɋ ȩȇ ƒ ʻˉǟǟʫȩɣȊ ˿Ȟǟǟɋ ǌȩʻʠɋƒ̈ ʻ˞ǁȞ ƒʻ ˉȞǟ JJū
ßɅ⁬┼ ˿ȩˉȞ ǌȩȇȇǟʫǟɣˉ Ȟƒɣǌ Ȋʫȩʠʻ ȇɴʫ ǌȩȇȇǟʫǟɣˉ ǌʫȩ˻ǟʫʻ┼ɣǟǟǌʻ ˉɴ Ʒǟ ʻ˿ƒʠʠǟǌǌ˞ʫȩɣȊ ƒ ǌʫȩ˻ǟʫ ǁȞƒɣȊǟ ˿ȩˉȞɴ˞ˉ ˉȞǟ
ɣǟǟǌ ˉɴ ʫǟ◊̒ ǟɣǌ ˉȞǟ ʻǟˉ˞ʠ╖ 

 

Display brightness channels  

ųɴ˞ ǁƒɣǁɴɣ̨Ȋ˞ʫǟ ˉȞǟǁȞƒɣɣǟɋʻȇɴʫ☻ãȩȊȞˉßɴǌǟ☼┼ ʻǁʫǟǟɣ ƷʫȩȊȞˉɣǟʻʻ┼ƒɣǌ ÓcT ƷʫȩȊȞˉɣǟʻʻȩɣ ˉȞǟBʫȩȊȞˉɣǟʻʻ
JȞƒɣɣǟɋʻʻǟǁˉȩɴɣ╖ ŋʻǟ ˉȞǟ☻Ʒʫɴ˿ʻǟ☼̄ ɴɴɋ ˉɴ ʻǟɋǟǁˉ ȇʫɴɝ ˉȞǟ ƒ˻ƒȩɋƒƷɋǟ ǁȞƒɣɣǟɋʻ╖ ļȞǟʻǟ ǁȞƒɣɣǟɋʻ ǁƒɣ Ʒǟ ßƒˉȞʻ
JȞƒɣɣǟɋ┼ ÓɴȊȩǁ JȞƒɣɣǟɋʻ┼ J ã ǁȞƒɣɣǟɋʻ┼ İǟɣʻɴʫʻ┼ɴʫ B˞ˉˉɴɣʻ╖ 

 

ãȩȊȞˉ ɝɴǌǟ ȩʻ ƒ ☻ǌȩȊȩˉƒɋ☼ ǁȞƒɣɣǟɋ ˿Ȟǟʫǟ☻⁞☼ȩʻ ɣȩȊȞˉ ɝɴǌǟ ô   ƒɣǌ┼☻⁪☼░ɴʫ ƒƷɴ˻ǟ▒ ȩʻ ɣȩȊȞˉ ɝɴǌǟ ôã╖ 
 

İǁʫǟǟɣ ƒɣǌÓcT ƷʫȩȊȞˉɣǟʻʻƒʫǟǁɴɣˉʫɴɋɋǟǌ Ʒ̈ ☻ğʫɴʠɴʫˉȩɴɣ☼ ǁȞƒɣɣǟɋʻ┼˿ Ȟǟʫǟ ɣɴ ǌȩʻʠɋƒ̈ ȩʻ☻⁞☼ƒɣǌ ȇ˞ɋɋ ƷʫȩȊȞˉɣǟʻʻ
ȩ☻̒⁪⁞⁞☼░ɴʫ ƒƷɴ˻ǟ▒╖ 
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Display page navigation 

ūȞǟɣ ɝ˞ɋˉȩʠɋǟ ʠƒȊǟʻ ƒʫǟ ƒǌǌǟǌ ˉɴ ƒ ǌȩʻʠɋƒ̈┼̈ɴ˞ ɝ˞ʻˉǁɴɣ̨Ȋ˞ʫǟƷ˞ˉˉɴɣʻˉɴ ʻǟɋǟǁˉ ˉɴ ɝɴ˻ǟ ˞ʠ ƒɣǌ ǌɴ˿ɣ
Ʒǟˉ˿ǟǟɣ ʠƒȊǟʻ ░ʻǟǟİǟˉ˞ʠʻ►B˞ˉˉɴɣʻ▒╖ ļȞȩʻ ǁƒɣ Ʒǟ ƒ ǌȩȊȩˉƒɋ Ʒ˞ˉˉɴɣ ȩɣʠ˞ˉ┼ ƒ ʫɴˉƒʫ̈ ʻ˿ȩˉǁȞ┼ɴʫ ƒ ˻ȩʫˉ˞ƒɋ Ʒ˞ˉˉɴɣ
˻ȩƒ J ã╖JɋȩǁɅ ˉȞǟ ☻Ʒʫɴ˿ʻǟ☼ ˉɴɴɋ ˉɴ ʻǟɋǟǁˉȇʫɴɝ ˉȞǟ ƒ˻ƒȩɋƒƷɋǟ Ʒ˞ˉˉɴɣʻ ░⁪▒╖ųɴ˞ ǁƒɣ ʻǟɋǟǁˉ ˉȞǟƷ˞ˉˉɴɣ ʠʫǟʻʻ ˉ̈ʠǟ
░JɋȩǁɅ┼ ¯ǟɋǌ┼ƒɣǌ ʻɴ ɴɣ▒ȇʫɴɝ̄Ȟǟ ǌʫɴʠǌɴ˿ɣ ɝǟɣ˞ʻ ░⁫▒╖ 

 

Display generated channels 

ūȞǟɣ ƒ ǌȩʻʠɋƒ̈ ȩʻ ƒǌǌǟǌ░̒ ˞ǁȞ ƒʻ ˉȞǟ JTŋ⁪⁞╖⁬ ɴʫ JJū ßɅ⁬▒┼ ǌȩʻʠɋƒ̈ ǁȞƒɣɣǟɋʻ ƒʫǟ ƒ˞ˉɴɝƒˉȩǁƒɋɋ̈ Ȋǟɣǟʫƒˉǟǌ╖
ļȞǟʻǟ ǁȞƒɣɣǟɋʻ ȩɣǁɋ˞ǌǟ ǌǟ˻ȩǁǟ ȩɣȇɴʫɝƒˉȩɴɣ ʻ˞ǁȞ ƒʻ̄ ǟɝʠǟʫƒˉ˞ʫǟʻ┼ ʻɴȇˉ˿ƒʫǟ ˻ǟʫʻȩɴɣʻ┼ ȇʫǟǟ Jğŋ┼ƒɣǌ ʻǟʫȩƒɋ
ɣ˞ɝƷǟʫ╖ 

 

ãɴˉǟ┴ļȞǟʻǟ ǁȞƒɣɣǟɋʻ ƒʫǟɣɴˉ ƒ˞ˉɴɝƒˉȩǁƒɋɋ̈ ɋɴȊȊǟǌ╖ųɴ˞ ɝ˞ʻˉ ʻǟˉɋɴȊȊȩɣȊ ʫƒˉǟʻɴɣ ˉȞǟJȞƒɣɣǟɋ Ħƒˉǟɣɴǌǟ̄ɴ
ǁƒʠˉ˞ʫǟ ƒɣǌ ɴȇ̩ɴƒǌ ˉȞǟʻǟ ǁȞƒɣɣǟɋʻ╖ 
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⁪⁴╖ Jɴɣ̨Ȋ˞ʫǟƒǌȩʻʠɋƒ̈ 
JɋȩǁɅ ɴɣ ˉȞǟ ǁǟɣˉʫǟ ɴȇ ˉȞǟ ǌȩʻʠɋƒ̈ ˉɴǁɴɣ̨Ȋ˞ʫǟˉȞǟ ǌȩʻʠɋƒ̈╖ 

 

⁪⁴╖⁪╖ ļǟɝʠɋƒˉǟʻ 

Get started with templates 

ųɴ˞ ɝ˞ʻˉ ̨ʫʻˉ ǁʫǟƒˉǟ ƒǌȩʻʠɋƒ̈ ˉǟɝʠɋƒˉǟ╖  ɋɋ ʠƒȊǟʻ ƒɣǌ ɴ˻ǟʫɋƒ̈ʻ ƒʫǟ ǌǟʫȩ˻ǟǌ ȇʫɴɝ ˉǟɝʠɋƒˉǟʻ╖ ¸ˉ ȩʻ
ʫǟǁɴɝɝǟɣǌǟǌˉȞƒˉ ̈ɴ˞ˉɴǁʫǟƒˉǟƒɣ ȩɣǌȩ˻ȩǌ˞ƒɋ ˉǟɝʠɋƒˉǟ ȇɴʫ ǟƒǁȞ ʠƒȊǟ╜ɴ˻ǟʫɋƒ̈ ƒɣǌ ˉɴ ɝƒɅǟ ǁȞƒɣȊǟʻ ˉɴ ǟƒǁȞ
ˉǟɝʠɋƒˉǟ ʫƒˉȞǟʫ ˉȞƒɣ ˉɴ ɝƒɅǟ ǁȞƒɣȊǟʻ ˉɴ ȩɣǌȩ˻ȩǌ˞ƒɋ ʠƒȊǟʻ╜ɴ˻ǟʫɋƒ̈ʻ ˞ʻȩɣȊ ˉȞǟ ʻƒɝǟ ˉǟɝʠɋƒˉǟ╖ ļȞȩʻɝƒɅǟʻ
ʻ˞ʫǟ ˉȞƒˉ ǟƒǁȞ ʠƒȊǟ ʫǟ̩ǟǁˉʻ ȩˉʻ ɴ˿ɣ ˉǟɝʠɋƒˉǟ ˉɴ Ȟǟɋʠ ǌȩƒȊɣɴʻǟ ƒɣ̈ ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ ȩʻʻ˞ǟʻ╖ 

JɋȩǁɅ ˉȞǟּ̄ר ɴɴɋ ░⁪▒ˉɴ ƒǌǌ ƒ ɣǟ˿ ˉǟɝʠɋƒˉǟ╖ųɴ˞ ǁƒɣ ȩɝʠɴʫˉ ƒɣǌ ǟ̇ʠɴʫˉ ˉǟɝʠɋƒˉǟʻ Ʒǟˉ˿ǟǟɣ ǟ̇ȩʻˉȩɣȊ ʻǟˉ˞ʠʻ ░⁫▒┼
ǟȩˉȞǟʫ ȩɣǌȩ˻ȩǌ˞ƒɋɋ̈┼ɴʫ ɝ˞ɋˉȩʠɋƒ̈ʻ ʠƒʫˉ ɴȇ ƒ Ȋʫɴ˞ʠ╖ŋʻǟ ˉȞǟ ☻ǌ˞ʠɋȩǁƒˉǟ☼̄ ɴɴɋ ░⁬▒ˉɴ ǌ˞ʠɋȩǁƒˉǟ ƒ ˉǟɝʠɋƒˉǟ╖ ļȞȩʻ
ǁƒɣ ʻƒ˻ǟ ˉȩɝǟ ˿Ȟǟɣ ǁʫǟƒˉȩɣȊ ɝ˞ɋˉȩʠɋǟʻȩɝȩɋƒʫˉǟɝʠɋƒˉǟʻ╖ ŋʻǟ ˉȞǟ ☻ʠǟɣǁȩɋ☼ ˉɴɴɋ ˉɴ ǟǌȩˉ ˉǟɝʠɋƒˉǟʻ ░⁭▒╖ųɴ˞ ǁƒɣ
ǌǟɋǟˉǟˉǟɝʠɋƒˉǟʻ ˞ʻȩɣȊ ˉȞǟ ☻Ʒȩɣ☼ ˉɴɴɋ ░⁮▒╖ 

Template editor 

ūȞǟɣ ƒ ɣǟ˿ ˉǟɝʠɋƒˉǟ ȩʻ ƒǌǌǟǌ ˉȞǟ ˉǟɝʠɋƒˉǟ ǟǌȩˉɴʫ ˿ȩɣǌɴ˿ȩʻ ǌȩʻʠɋƒ̈ǟǌ╖ųɴ˞ ǁƒɣ ɣƒɝǟ ˉȞǟ ˉǟɝʠɋƒˉǟ ░⁪▒ ƒɣǌ
ƒǌǌƒ Ʒʫȩǟȇ ǌǟʻǁʫȩʠˉȩɴɣ ░⁫▒╖ 
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 ˉ ˉȞǟ ˉɴʠ ɴȇ ˉȞǟ ˉǟɝʠɋƒˉǟ ǟǌȩˉɴʫ ˿ȩɣǌɴ˿ ȩʻ ˉȞǟ ˉǟɝʠɋƒˉǟ ǟǌȩˉɴʫ ɝǟɣ˞ ˿Ȟǟʫǟ̈ɴǁ˞ƒɣ ʻǟɋǟǁˉ ȇ˞ɣǁˉȩɴɣʻ ˉɴ
ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ˉǟɝʠɋƒˉǟ╖ 

 

⁪╖  ȩɋǟ 
 

¶  ʠʠɋ̈ JȞƒɣȊǟʻ┴İƒǟ˻ʻ ̈ɴ˞ʫǁȞƒɣȊǟʻ╖ 
¶ Tȩʻǁƒʫǌ JȞƒɣȊǟʻ┴Tȩʻǁƒʫǌʻ̈ ɴ˞ʫǁȞƒɣȊǟʻ╖ 

  

⁫╖ cǌȩˉ 
 

¶ J˞ˉ╜ğƒʻˉǟ╜Jɴʠ̈╜Tǟɋǟˉǟ┴ JɋȩǁɅ ɴɣˉȞǟ ʫǟʧ˞ȩʫǟǌ ɴʠˉȩɴɣ╖ 
 

⁬╖ Jɴɣˉʫɴɋʻ 
 

ßɴʫǟ ȩɣȇɴʫɝƒˉȩɴɣ ƒƷɴ˞ˉ ǌȩʻʠɋƒ̈ ǁɴɣˉʫɴɋʻ ȩʻ ƒ˻ƒȩɋƒƷɋǟ ȩɣ ˉȞǟJɴɣˉʫɴɋʻʻǟǁˉȩɴɣ╖ 

 

¶  ɋƒʫɝ┴ŋʻǟ̄ɴ ǌȩʻʠɋƒ̈ ƒɣƒɋƒʫɝ Ʒɴ̇╖ ļȞȩʻ Ʒɴ̇ȩʻ ɴɣɋ̈ ǌȩʻʠɋƒ̈ǟǌ˿Ȟǟɣ ƒ ʻʠǟǁȩ̨ǟǌƒɋƒʫɝ ǁɴɣ̨Ȋ˞ʫǟǌɴɣ
ˉȞǟ ɋƒʫɝʻɣɴǌǟ ȩʻ ƒǁˉȩ˻ǟ╖ 
¶ Bƒʫ┴ ļȞȩʻ ǁɴɣˉʫɴɋ ȩʻ ˞ʻǟǌ ˉɴ ǌȩʻʠɋƒ̈ ƒ ǁȞƒɣɣǟɋ ˻ƒɋ˞ǟ ƒʻ Ʒƒʫ╖ 
¶ JȞƒɣɣǟɋ┴ ļȞȩʻ ǁɴɣˉʫɴɋ ȩʻ ˞ʻǟǌ ˉɴ ǌȩʻʠɋƒ̈ ƒ ǁȞƒɣɣǟɋ ˻ƒɋ˞ǟ ȩɣ ƒ Ʒɴ̇╖ 
¶ Tȩƒɋ┴ ļȞȩʻ ǁɴɣˉʫɴɋ ȩʻ ˞ʻǟǌ ˉɴ ǌȩʻʠɋƒ̈ ƒ ǁȞƒɣɣǟɋ ˻ƒɋ˞ǟ ɴɣ ƒ ǌȩƒɋ╖ 
¶ ¸ɝƒȊǟ┴ ļȞȩʻ ǁɴɣˉʫɴɋ ȩʻ ˞ʻǟǌ ˉɴ ǌȩʻʠɋƒ̈ ƒɣ ¸ɝƒȊǟ╖ ļƒɅǟʻ ƒ ǁȞƒɣɣǟɋ ƒʻ ƒɣ ȩɣʠ˞ˉ ƒɣǌ ǁƒɣ ǁȞƒɣȊǟ ȩɝƒȊǟʻ
Ʒƒʻǟǌ ɴɣ ˉȞǟ ǁȞƒɣɣǟɋ ˻ƒɋ˞ǟ╖ 
¶ ĦǟǁˉƒɣȊɋǟ┴ ļȞȩʻ ǁɴɣˉʫɴɋ ȩʻ ˞ʻǟǌ ˉɴ ǌȩʻʠɋƒ̈ ƒ ʫǟǁˉƒɣȊɋǟ╖ ŋʻǟȇ˞ɋ ȇɴʫ ɝɴʫǟ ǟę̑ǁȩǟɣˉ Jğŋ ˞ʻƒȊǟ ǁɴɝʠƒʫǟǌ
ˉɴ ˞ʻȩɣȊ ƒɣ ȩɝƒȊǟ╖ ļƒɅǟʻ ɣɴ ǁȞƒɣɣǟɋ ȩɣʠ˞ˉʻ╖ 
¶ ļǟ̇ˉƷɴ̇┴ ļȞȩʻ ǁɴɣˉʫɴɋ ȩʻ ˞ʻǟǌ ˉɴ ǌȩʻʠɋƒ̈ ƒ ˉǟ̇ˉƷɴ̇╖ Tȩʻʠɋƒ̈ʻ˞̒ ǟʫ◊ǌą̈̄ɣǟǌ ˉǟ̇ˉ╖ 

 

⁭╖  ɋȩȊɣ 
 

ūȞǟɣ̈ɴ˞ ʻǟɋǟǁˉˉ˿ɴ ɴʫ ɝɴʫǟ ǁɴɣˉʫɴɋʻ ░Ʒ̈ǁɋȩǁɅȩɣȊJļĦÓ ƒɣǌ ǁɴɣˉʫɴɋ ȩˉǟɝʻ▒┼̄ Ȟǟ ɋȩȊɣɝǟɣ˞ ȩʻǌȩʻʠɋƒ̈ǟǌ╖ŋʻǟ
ˉȞǟʻǟˉɴ ƒɋȩȊɣ ǁɴɣˉʫɴɋʻ ɴɣ ˉȞǟ ǌȩʻʠɋƒ̈ ˉɴ ˉȞǟ ɋǟȇˉ┼ ʫȩȊȞˉ┼ƒɣǌ ǁǟɣˉʫǟ ɴȇ ƒɣɴˉȞǟʫ ǁɴɣˉʫɴɋ┼ƒɣǌ ˉɴ ʻʠƒǁǟǁɴɣˉʫɴɋʻ ȩɣ
ˉȞǟ Ȟɴʫȩ̔ɴɣˉƒɋ ƒɣǌ ˻ǟʫˉȩǁƒɋ ǌȩʫǟǁˉȩɴɣʻ╖ 

 

⁪ ⁫ ⁬ ⁭ ⁮ 



 

⁴⁭ 

  

ļȞǟ ǁɋȩǁɅ ɴʫǌǟʫ ɴȇ ȩˉǟɝʻ ǌȩǁˉƒˉǟʻ ˉȞǟ ƒɋȩȊɣɝǟɣˉ ǌȩʫǟǁˉȩɴɣ╖ ¸ɣ ɴˉȞǟʫ ˿ɴʫǌʻ┼ ȩȇǁɴɣˉʫɴɋ ⁪ ȩʻ ǁɋȩǁɅǟǌ ̨ʫʻˉ┼ ˉȞǟɣ
ǁɴɣˉʫɴɋ ⁫ ƒɣǌ ⁬┼ǁɴɣˉʫɴɋʻ ⁫ ƒɣǌ ⁬ ƒɋȩȊɣ ʫǟɋƒˉȩ˻ǟ ˉɴ ˉȞǟ ʠɴʻȩˉȩɴɣ ɴȇǁɴɣˉʫɴɋ ⁪╖ 

 

⁮╖  ʫʫƒɣȊǟ 

ŋ̒ ǟǌ ˉɴ ɋƒ̈ǟʫǁɴɣˉʫɴɋʻ ƒɣǌ ˉɴ ƷʫȩɣȊ ƒǁɴɣˉʫɴɋȇɴʫ˿ƒʫǌʻ ƒɣǌ ƷƒǁɅ˿ƒʫǌʻ ʫǟɋƒˉȩ˻ǟ ˉɴ ǟƒǁȞ ɴˉȞǟʫ ɴɣ ˉȞǟ ǌȩʻʠɋƒ̈╖  

 

Controls list and properties 

ļȞǟJɴɣ̄ ʫɴɋʻɋȩʻˉ ƒɋɋɴ˿ʻ̈ɴ˞̄ɴ ˻ȩʻ˞ƒɋȩʻǟ ƒɋɋ ˉȞǟ ǌȩʻʠɋƒ̈ ǁɴɣˉʫɴɋʻ ɴɣ ƒ ˉǟɝʠɋƒˉǟ ƒʻ ƒ ɋȩʻˉ ƒɣǌ ʻǟɋǟǁˉǁɴɣˉʫɴɋʻ
ȞǟʫǟʫƒˉȞǟʫ ˉȞƒɣ ȇʫɴɝ ˉȞǟ ˉǟɝʠɋƒˉǟ╖ ļȞȩʻ ƒɋɋɴ˿ʻ ȇɴʫ ǟƒʻȩǟʫ ʻǟɋǟǁˉȩɴɣ ɴȇǁɴɣˉʫɴɋʻ╖ 

 

  



 

⁴⁮ 

  

ūȞǟɣ̈ɴ˞ ʻǟɋǟǁˉ ƒǁɴɣˉʫɴɋ┼̈ɴ˞ ǁƒɣ ˞ʻǟ ˉȞǟğʫɴʠǟʫˉȩǟʻɝǟɣ˞̄ɴǁɴɣ̨Ȋ˞ʫǟ ˉȞǟǁɴɣˉʫɴɋ ɣƒɝǟ┼ ʠɴʻȩˉȩɴɣ┼ ǁȞƒɣɣǟɋ
ȩɣʠ˞ˉ┼ ˞ɣȩˉʻ┼ ǌǟǁȩɝƒɋ ʠɋƒǁǟʻ┼ ǌȩʻʠɋƒ̈ǟǌ ˉǟ̇ˉ┼ ǁɴɋɴ˞ʫ┼ ʻȩ̔ǟ┼ƒɣǌ ʻɴ ɴɣ╖ 

  



 

⁴⁯ 

  

⁪⁴╖⁫╖ Jɴɣˉʫɴɋʻ 

ļȞǟ ʠʫɴʠǟʫˉȩǟʻ ɴȇǁɴɣˉʫɴɋʻ ƒʫǟɝƒȩɣɋ̈ǁɴɝɝɴɣ Ʒǟˉ˿ǟǟɣǁɴɣˉʫɴɋ ˉ̈ʠǟʻ┼ƒʻ ȩɣǌȩǁƒˉǟǌ Ʒǟɋɴ˿╖ 

Alarm  

ļȞȩʻ ǁɴɣˉʫɴɋ ȩʻ ˞ʻǟǌ ˉɴ ǌȩʻʠɋƒ̈ ƒɣƒɋƒʫɝ Ʒɴ̇╖ ļȞȩʻ Ʒɴ̇ȩʻ ɴɣɋ̈ ǌȩʻʠɋƒ̈ǟǌ ˿Ȟǟɣƒ ʻʠǟǁȩ̨ǟǌƒɋƒʫɝ ǁɴɣ̨Ȋ˞ʫǟǌɴɣ
ˉȞǟ ɋƒʫɝʻɣɴǌǟ ȩʻ ƒǁˉȩ˻ǟ╖ 

 ǌǌƒɣ ƒɋƒʫɝǁɴɣˉʫɴɋ░ǁɴɝɝɴɣ▒ 

ļɴ ƒǌǌ ƒɣƒɋƒʫɝ ǁɴɣˉʫɴɋ┼ ǌʫƒȊ ƒɣǌ ǌʫɴʠ ˉȞǟƒɋƒʫɝǁɴɣˉʫɴɋ ȇʫɴɝ ˉȞǟJɴɣˉʫɴɋʻʻǟǁˉȩɴɣ ɴȇ ˉȞǟļǟɝʠɋƒˉǟ cǌȩˉɴʫ
ɝǟɣ˞ ɴɣˉɴ ˉȞǟ ʠƒȊǟ╖ B̈ ǌǟȇƒ˞ɋˉ┼ ˉȞǟ Ʒɴ̇ȩƷ̒ɋƒɣɅ╖JɋȩǁɅ┼ ǌʫƒȊ┼ ƒɣǌ ǌʫɴʠ ˉɴ ɝɴ˻ǟ ˉȞǟǌȩʻʠɋƒ̈╖ JɋȩǁɅ ˉȞǟˉƒƷʻ ɴɣ
ˉȞǟ ǟǌȊǟʻ ƒɣǌ ǁɴʫɣǟʫʻ ɴȇ ˉȞǟǁɴɣˉʫɴɋˉɴ ʫǟʻȩ̔ǟ ȩˉ╖ 

 

JɋȩǁɅ ɴɣ ˉȞǟƒɋƒʫɝ ǁɴɣˉʫɴɋ ɴɣ ˉȞǟ ǌȩʻʠɋƒ̈┼ɴʫ ȇʫɴɝ ˉȞǟJɴɣˉʫɴɋʻɋȩʻˉ ɝǟɣ˞┼ ˉɴ ǟǌȩˉ̄ Ȟǟǁɴɣˉʫɴɋğʫɴʠǟʫˉȩǟʻ╖ 

 

Jɴɣˉʫɴɋ░ǁɴɝɝɴɣ▒ 

ųɴ˞ ǁƒɣǌą̈̄ɣǟ ˉȞǟ ɣƒɝǟ ɴȇ ˉȞǟ ǁɴɣˉʫɴɋ ░⁪▒ƒɣǌ˞ʻǟ ˉȞǟÓƒ̈ɴ˞ˉɴʠˉȩɴɣʻˉɴǟɣˉǟʫ ˻ƒɋ˞ǟʻ ȇɴʫ ˉȞǟʠɴʻȩˉȩɴɣ ƒɣǌ
ʻȩ̔ǟ ɴȇ ˉȞǟǁɴɣˉʫɴɋ ░⁫▒╖ 

 

 ɋƒʫɝʻ░ƒɋƒʫɝ ʻʠǟǁȩ̨ǁ▒ 

ųɴ˞ ǁƒɣ ˉȞǟɣ ƒǌǌ ǁɴɣ̨Ȋ˞ʫǟǌ ƒɋƒʫɝ ǁȞƒɣɣǟɋʻ ȇʫɴɝ ˉȞǟ ɋƒʫɝʻɣɴǌǟ̄ɴ ˉȞǟ ƒɋƒʫɝ ǁɴɣˉʫɴɋ ░⁪▒╖ųɴ˞ǁƒɣ ƒǌǌ
ɝ˞ɋˉȩʠɋǟ ƒɋƒʫɝʻ ˉɴ ˉȞǟ ʻƒɝǟ ƒɋƒʫɝ ǁɴɣˉʫɴɋ╖ ŋʻǟˉȞǟ ☻Ʒȩɣ☼ ˉɴɴɋ ░⁫▒ˉɴ ǌǟɋǟˉǟ ˞ɣ˿ƒɣˉǟǌ ƒɋƒʫɝ ǁɴɣˉʫɴɋʻ╖ 

 
ãɴˉǟ┴ļȞǟ ʠʫȩɴʫȩˉ̈ ɴʫǌǟʫ ɴȇ ˉȞǟ ǌȩʻʠɋƒ̈ǟǌ ƒɋƒʫɝʻ ȩʻ ǌǟʫȩ˻ǟǌ ȇʫɴɝ ˉȞǟ ȞȩǟʫƒʫǁȞ̈ ʻǟˉ ȩɣɴɣ ˉȞǟ ɋƒʫɝʻɣɴǌǟ┼
˞ɣɋǟʻʻˉȞǟ ɋƒʫɝ ǁɴɣˉʫɴɋ ʠʫȩɴʫȩˉ̈ ɴ˻ǟʫʫȩǌǟʻ ƒɋƒʫɝ ɣɴǌǟ ʠʫȩɴʫȩˉ̈ǁȞǟǁɅƷɴ̇ ȩʻʻǟɋǟǁˉǟǌȩɣ ˉȞǟ ǌȩʻʠɋƒ̈ ʻǟˉˉȩɣȊʻ╖ 

 

 

⁪ 

⁫ 

⁪ ⁫ 



 

⁴⁴ 

  

 ʠʠǟƒʫƒɣǁǟ░ǁɴɝɝɴɣ▒ 

ųɴ˞ ǁƒɣ ʻǟˉ ˉȞǟ ǁɴɣˉʫɴɋ ƷƒǁɅȊʫɴ˞ɣǌ ░⁪▒ ˉɴ ɴɣǟ ɴȇ ȇɴ˞ʫ ɴʠˉȩɴɣʻ┴ 
 
¶ Tǟȇƒ˞ɋˉ►BɋƒǁɅ ˉɴ ʻȩɋ˻ǟʫ Ȋʫƒǌȩǟɣˉ 
¶ ãɴɣǟ►ļʫƒɣʻʠƒʫǟɣˉ╜ãɴ ƷƒǁɅȊʫɴ˞ɣǌ 
¶  ȩ̇ǟǌ►İǟɋǟǁˉ ƒɣ Ħ£B ǁɴɋɴ˞ʫ 
¶ JȞƒɣɣǟɋ Ũƒɋ˞ǟ►T̈ɣƒɝȩǁ Ħ£B ǁɴɋɴ˞ʫ ǌʫȩ˻ǟɣ ȇʫɴɝˉȞǟßƒˉȞʻ JȞƒɣɣǟɋ ░ʻǟǟßƒˉȞʻ JȞƒɣɣǟɋʻ►Jɴɋɴʫ
Jɴɣˉʫɴɋ▒ 

 
ųɴ˞ ǁƒɣ ʻǟˉ ˉȞǟ ʻǁƒɋǟ ░ʻȩ̔ǟ▒ ɴȇ ƒǁɴɣˉʫɴɋ ˉɴƒ̨ ̇ǟǌ ʻȩ̔ǟ ʻʠǟǁȩ̨ǟǌ Ʒ̈ ˉȞǟǁɴɣˉʫɴɋȩ˿ǌˉȞ ƒɣǌȞǟȩȊȞˉɴʫ˞ʻǟ̄Ȟǟ
İǁƒɋǟɴʠˉȩɴɣˉɴ̒ǟˉ̄Ȟǟ̒ȩ̔ǟ˿ȩˉȞ ˞ɣȩˉʻ ɴȇ ʠʫɴʠɴʫˉȩɴɣ ░⁫▒╖ļȞǟǁȞƒɣɣǟɋƒ˻ɋ˞ǟ ʻǁƒɋǟ ʫǟʻȩ̔ǟʻ ˉȞǟǁɴɣˉʫɴɋ Ʒǟˉ˿ǟǟɣ
ȩˉʻ ɴʫȩȊȩɣƒɋ ʻȩ̔ǟ ░⁪⁞⁞ ▒ ƒɣǌ ʻȞʫȩɣɅʻ ˉȞǟǁɴɣˉʫɴɋ ǌɴ˿ɣ ˉɴ Ȟȩǌǌǟɣ ░⁞ ▒┼Ʒƒʻǟǌ ɴɣ ˉȞǟ ǁȞƒɣɣǟɋ ˻ƒɋ˞ǟ╖ 
 
ųɴ˞ ǁƒɣ ʻǟˉ ˉȞǟǁɴɣˉʫɴɋ ˉɴ ƒ ˞ʻǟʫ◊ǌą̈̄ɣǟǌ ̨̇ǟǌ ƒɣȊɋǟ ɴȇ ʫɴˉƒˉȩɴɣ ɴʫ ǌ̈ɣƒɝȩǁƒɋɋ̈ ʫɴˉƒˉǟȩˉ̄Ȟʫɴ˞ȊȞ ƒɣ ƒɣȊɋǟ
Ʒƒʻǟǌ ɴɣ ƒ ǁȞƒɣɣǟɋ ˻ƒɋ˞ǟ ░⁬▒╖ ļȞǟ˻ƒɋ˞ǟɝ˞ʻˉ Ʒǟ ȩɣ ˞ɣȩˉʻ ɴȇ ƒɣȊɋǟ ƒɣǌ ʫɴˉƒˉǟʻ ˉȞǟǁɴɣˉʫɴɋ ˉȞʫɴ˞ȊȞ ⁞◊⁬⁯⁞
Ʒƒʻǟǌ ɴɣ ˉȞǟ ǁȞƒɣɣǟɋ ˻ƒɋ˞ǟ ȩɣʠ˞ˉ╖ 
 
ãɴˉǟ┴ ļȞǟ ǁȞƒɣɣǟɋ ˻ƒɋ˞ǟ ȩɣʠ˞ˉ ǁƒɣ Ʒǟ ȩɣ ʫƒǌȩƒɣʻ ƒɣǌ ˉȞǟ ǁɴɣ˻ǟʫʻȩɴɣ ˉɴ ǌǟȊʫǟǟʻ ˉƒɅǟʻ ʠɋƒǁǟ ƒ˞ˉɴɝƒˉȩǁƒɋɋ̈╖ 
 

 
JȞƒɣɣǟɋ ╜  ɋƒʫɝ ğʫɴʠǟʫˉȩǟʻ░ǁɴɝɝɴɣ▒ 

ļȞǟ ɋƒʫɝ ğʫɴʠǟʫˉȩǟʻʻǟǁˉȩɴɣ ȩʻ ˿Ȟǟʫǟ̈ɴ˞ ǁɴɣ̨Ȋ˞ʫǟˉȞǟ ǌȩʻʠɋƒ̈ǟǌ ȩɣȇɴʫɝƒˉȩɴɣ ȇɴʫƒɣƒɋƒʫɝ ǁɴɣˉʫɴɋ╖ ļȞǟ
Tȩʻʠɋƒ̈ ğʫɴʠǟʫˉ̈ǁƒɣ ǟȩˉȞǟʫ Ʒǟ ˉȞǟ İȞɴʫˉ ļǟ̇ˉ ɴʫ ÓɴɣȊ ļǟ̇ˉ ǁɴɣ̨Ȋ˞ʫǟǌɴɣ ˉȞǟ ɋƒʫɝʻɣɴǌǟ┼ ɴʫ ƒǁȞƒɣɣǟɋƒ˻ɋ˞ǟ╖
░⁪▒ 
 
ųɴ˞ ǁƒɣ ʻǟˉ ˉȞǟ ɋƒʫɝJɴɋɴʫȇɴʫƒ ˉʫȩȊȊǟʫǟǌ ƒɋƒʫɝˉɴ ǌǟȇƒ˞ɋˉ ░ʫǟǌ▒ ɴʫ ˞ʻǟʫ◊ǌą̈̄ɣǟǌ ̨̇ǟǌ ǁɴɋɴ˞ʫ ░⁫▒╖ 
 
¸ȇ☻JȞƒɣɣǟɋ☼ȩʻ ʻǟɋǟǁˉǟǌ ƒʻ ˉȞǟTȩʻʠɋƒ̈ ğʫɴʠǟʫˉ̈┼ ˉȞǟɣ̈ɴ˞ ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟˉȞǟ ǁȞƒɣɣǟɋ ˞ɣȩˉʻ┼ ǌǟǁȩɝƒɋʻ ʠɋƒǁǟʻ┼
ɝȩɣȩɝ˞ɝ ƒɣǌ ɝƒ̇ȩɝ˞ɝ ˻ƒɋ˞ǟʻ┼ƒɣǌ ƒɋƒʫɝ ˉʫȩȊȊǟʫ╖ųɴ˞ ǁƒɣƒʠʠɋ̈ ƒ ̨ɋˉǟʫˉɴ ʫǟɝɴ˻ǟ ɣɴȩʻǟ ȇʫɴɝ ˉȞǟ ǁȞƒɣɣǟɋ
ˉȞƒˉǁƒɣǁƒ˞ʻǟ ˉȞǟƒɋƒʫɝǁɴɣˉʫɴɋ ˉɴ ˉʫȩȊȊǟʫ ░⁬▒╖ 

 

⁪
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⁴⁵ 

  

ÓƒƷǟɋ░ǁɴɝɝɴɣ▒ 

ļȞȩʻ ȩʻ ˿Ȟǟʫǟ̈ɴ˞ ǁɴɣ̨Ȋ˞ʫǟˉȞǟ ɋƒƷǟɋ ȇɴʫ ˉȞǟǁɴɣˉʫɴɋ╖ļȞǟļǟ̇ˉƷɴ̇ ȩʻ ˞ʻǟǌ ˉɴ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ǌȩʻʠɋƒ̈ǟǌ ɋƒƷǟɋ ȇɴʫ
ˉȞǟ Jɴɣˉʫɴɋ ░⁪▒╖ųɴ˞ ǁƒɣȩɣʻǟʫˉ ˉǟ̇ˉ ɝƒɣ˞ƒɋɋ̈ȇɴʫ ƒ ˞ʻǟʫ◊ǌą̈̄ɣǟǌ ɣƒɝǟ ɴʫ ȩˉ ǁƒɣ ˞ʻǟ פɣƒɝǟֿאל ˉɴ ǌȩʻʠɋƒ̈ ˉȞǟ
ǁȞƒɣɣǟɋ ɣƒɝǟ ƒɣǌ פֿˉɣȩ˞אל ˉɴ ǌȩʻʠɋƒ̈ ˉȞǟ ˞ɣȩˉ╖ Tǟɋǟˉǟ ƒɋɋ ˉǟ̇ˉ ˉɴ ǌȩʻʠɋƒ̈ ɣɴ ɋƒƷǟɋ╖ 

ŋʻǟ ˉȞǟ ƒɋȩȊɣɝǟɣˉ ˉɴɴɋʻ ˉɴ ƒɋȩȊɣ ˉȞǟ ɋƒƷǟɋ ˉɴ ˉȞǟ ɋǟȇˉ┼ ʫȩȊȞˉ┼ ǁǟɣˉʫǟ┼ ˉɴʠ┼ ɝȩǌǌɋǟ┼ɴʫƷɴˉˉɴɝ ɴȇ ˉȞǟǁɴɣˉʫɴɋ ░⁫▒╖ 

ļȞǟǌǟȇƒ˞ɋˉȇɴɣˉ ʻȩ̔ǟ ȩʻ ʻǟˉ ˉɴ ⁪⁫╖İǟɋǟǁˉô˻ǟʫʫȩǌǟˉɴ ʻǟˉ ˉȞǟ ȇɴɣˉ ʻȩ̔ǟ ɝƒɣ˞ƒɋɋ̈ ░⁬▒╖ 

ļȞǟ ɋƒƷǟɋ ǁɴɋɴ˞ʫ ȩʻ ʻǟˉ ˉɴ ˿Ȟȩˉǟ Ʒ̈ ǌǟȇƒ˞ɋˉ ░˞ʻȩɣȊˉȞǟǌǟȇƒ˞ɋˉ ˉȞǟɝǟ▒┼Ʒ˞ˉ̈ɴ˞ ǁƒɣ ʻǟɋǟǁˉˉȞǟ ɋƒƷǟɋ ǁɴɋɴ˞ʫ
░ʻǟɋǟǁˉ̨̇ǟǌ ƒɣǌ ƒɣ Ħ£B ǁɴɋɴʫ˞▒╖İǟɋǟǁˉƒ ßƒˉȞʻ JȞƒɣɣǟɋ ˞ʻȩɣȊ ǁɴɋɴʫ˞ ɣƒɝǟʻ ░JȞƒɣɣǟɋ▒ ɴʫ ƒ ßƒˉȞʻ JȞƒɣɣǟɋ
˞ʻȩɣȊ ƒɣ Ħ£B ˻ƒɋ˞ǟ ░JȞƒɣɣǟɋ Ũƒɋ˞ǟ▒ˉɴ ǌ̈ɣƒɝȩǁƒɋɋ̈ ǁɴɣˉʫɴɋ ˉȞǟ ɋƒƷǟɋ ǁɴɋɴ˞ʫ░⁭▒╖ 

 

Ũƒɋ˞ǟ░ǁɴɝɝɴɣ▒ 

 
ļȞȩʻ ȩʻ ˿Ȟǟʫǟ̈ɴ˞ ǁɴɣ̨Ȋ˞ʫǟˉȞǟ ˻ƒɋ˞ǟ ɴȇ ˉȞǟǁɴɣˉʫɴɋ╖ 
 
ŋʻǟ ˉȞǟ ƒɋȩȊɣɝǟɣˉ ˉɴɴɋʻ ˉɴ ƒɋȩȊɣ ˉȞǟ ˻ƒɋ˞ǟ ˉɴ ˉȞǟ ɋǟȇˉ┼ ʫȩȊȞˉ┼ ǁǟɣˉʫǟ┼ ˉɴʠ┼ ɝȩǌǌɋǟ┼ɴʫƷɴˉˉɴɝ ɴȇ ˉȞǟǁɴɣˉʫɴɋ ░⁪▒╖ 

ļȞǟ ǌǟȇƒ˞ɋˉ ȇɴɣˉ ʻȩ̔ǟ ȩʻ ʻǟˉ ˉɴ ⁫⁪╖ İǟɋǟǁˉô˻ǟʫʫȩǌǟˉɴ ʻǟˉ ˉȞǟ ȇɴɣˉ ʻȩ̔ǟ ɝƒɣ˞ƒɋɋ̈ ░⁫▒╖ 

ļȞǟ ɋƒƷǟɋ ǁɴɋɴ˞ʫ ȩʻ ʻǟˉ ˉɴ ˿Ȟȩˉǟ Ʒ̈ ǌǟȇƒ˞ɋˉ ░˞ʻȩɣȊ ˉȞǟ ǌǟȇƒ˞ɋˉ ˉȞǟɝǟ▒┼ Ʒ˞ˉ ̈ɴ˞ ǁƒɣ ʻǟɋǟǁˉ ˉȞǟ ɋƒƷǟɋ ǁɴɋɴ˞ʫ
░ʻǟɋǟǁˉ ̨̇ǟǌ ƒɣǌ ƒɣ Ħ£B ǁɴɋɴ˞ʫ▒╖ İǟɋǟǁˉ ƒ ßƒˉȞʻ JȞƒɣɣǟɋ ˞ʻȩɣȊ ǁɴɋɴ˞ʫ ɣƒɝǟʻ ░JȞƒɣɣǟɋ▒ ɴʫ ƒ ßƒˉȞʻ JȞƒɣɣǟɋ
˞ʻȩɣȊ ƒɣ Ħ£B ˻ƒɋ˞ǟ ░JȞƒɣɣǟɋ Ũƒɋ˞ǟ▒ ˉɴ ǌ̈ɣƒɝȩǁƒɋɋ̈ ǁɴɣˉʫɴɋ ˉȞǟ ɋƒƷǟɋ ǁɴɋɴ˞ʫ ░⁬▒╖ 
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Bar  

ļȞȩʻ ǁɴɣˉʫɴɋ ȩʻ ˞ʻǟǌ ˉɴ ǌȩʻʠɋƒ̈ ƒ ǁȞƒɣɣǟɋ ˻ƒɋ˞ǟ ƒʻ Ʒƒʫ╖ 

 ʠʠǟƒʫƒɣǁǟ░Ʒƒʫ̒ʠǟǁȩ̨ǁ▒ 

ŋɣǌǟʫ ˉȞǟ ʠʠǟƒʫƒɣǁǟʻǟǁˉȩɴɣ┼̈ɴ˞ ǁƒɣ ʻǟˉˉȞǟ ɴʫȩǟɣˉƒˉȩɴɣ ɴȇ ˉȞǟƷƒʫ ǁɴɣˉʫɴɋˉɴ Ȟɴʫȩ̔ɴɣˉƒɋ ɴʫ ˻ǟʫˉȩǁƒɋ ░⁪▒╖ ļȞǟ
Ʒƒʫǁɴɣˉʫɴɋ ǁƒɣ ƒɋʻɴ Ʒǟ ʻǟˉ ˉɴ Ʒǟ ǌȩʻʠɋƒ̈ ƒʻ ƒ ☻̨ɋɋ ˞ʠ ˉɴ☼˻ ƒɋ˞ǟ╖ ŋʻǟˉȞǟ ȩɋɋĦǟɋƒˉȩ˻ǟļɴɴʠˉȩɴɣ ˉɴ ʻǟˉ ƒ˻ƒɋ˞ǟ╖
 ɋˉǟʫɣƒˉȩ˻ǟɋ̈┼̈ ɴ˞ ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟˉȞǟ Ʒƒʫ ˉɴ ǌȩʻʠɋƒ̈ ƒʻ ƒ ̩ɴƒˉȩɣȊ ☻ɣǟǟǌɋǟ☼ ɴ˻ǟʫ ˉȞǟ ǁ˞ʫʫǟɣˉ ˻ƒɋ˞ǟ ░⁫▒╖ 

 

ļȩǁɅʻ░ǁɴɝɝɴɣ▒ 

¯ǟʫǟ̈ɴ˞ ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟˉȞǟ ˉȩǁɅ ɝƒʫɅǟʫʻ ȇɴʫ ˉȞǟ ǁȞƒɣɣǟɋ ˻ƒɋ˞ǟ╖ ųɴ˞ ǁƒɣ ʻǟɋǟǁˉ ˉȞǟǁɴɋɴ˞ʫ ɴȇ ˉȞǟ ˉȩǁɅʻȇʫɴɝ˻̨ǟ
ɴʠˉȩɴɣʻ┴ Tǟȇƒ˞ɋˉ┼  ȩ̇ǟǌ┼ JȞƒɣɣǟɋ┼ JȞƒɣɣǟɋ Ũƒɋ˞ǟ┼ɴʫ £ʫƒǌȩǟɣˉ ░ʻǟǟˉȞǟ£ʫƒǌȩǟɣˉʻǟǁˉȩɴɣ▒ ░⁪▒╖ 

 

ųɴ˞ ǁƒɣ ʻǟɋǟǁˉ˿ȞǟˉȞǟʫ ˉȞǟ ˉȩǁɅ ɝƒʫɅ ƷʫǟƒɅʠɴȩɣˉʻ ƒʫǟ Ȋǟɣǟʫƒˉǟǌ ƒ˞ˉɴɝƒˉȩǁƒɋɋ̈ ɴʫ ɝƒɣ˞ƒɋɋ̈╖İǟɋǟǁˉǟȩˉȞǟʫ ˉȞǟ
☻ ˞ˉɴɝƒˉȩǁ☼ ɴʫ ☻ßƒɣ˞ƒɋ☼ £ǟɣǟʫƒˉȩɴɣ ˉȩǁɅ Ʒɴ̇ǟʻ ░⁫▒╖ 
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⁵⁞ 

  

¸ȇƒ˞ ˉɴɝƒˉȩǁ Ȋǟɣǟʫƒˉȩɴɣ ȩʻ ʻǟɋǟǁˉǟǌ┼ ̈ɴ˞ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ɝƒȽɴʫ ƒɣǌ ɝȩɣɴʫ ƷʫǟƒɅʠɴȩɣˉʻ ░⁪▒ ƒɣǌʻǟɋǟǁˉ
˿ȞǟˉȞǟʫ ˉɴ ǌȩʻʠɋƒ̈ ɝƒȽɴʫ ƒɣǌ╜ɴʫ ɝȩɣɴʫ ˉȩǁɅ ɋƒƷǟɋʻ ░⁫▒ ļȞǟ ŋʻǟʫ ǁƒɣ ʫǟɣƒɝǟ ˉȞǟ ƒ˞ˉɴɝƒˉȩǁƒɋɋ̈ Ȋǟɣǟʫƒˉǟǌ ɋƒƷǟɋ
ɣƒɝǟʻ┼ Ʒ˞ˉ ǁƒɣɣɴˉ ǁȞƒɣȊǟ ˉȞǟ ˻ƒɋ˞ǟ┼ ʠǟʫǁǟɣˉƒȊǟ ɴʫ ˉȩǁɅ ˉ̈ʠǟ╖ 

 

 

¸ȇɝƒɣ˞ƒɋ Ȋǟɣǟʫƒˉȩɴɣ ȩʻ ʻǟɋǟǁˉǟǌ┼ ˉȞǟ ŋʻǟʫ ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ˉȩǁɅ ɝƒʫɅ ƷʫǟƒɅʠɴȩɣˉʻ╖ŋʻǟ ˉȞǟּ̄ר ɴɴɋ ˉɴ ƒǌǌˉȩǁɅ
ƷʫǟƒɅʠɴȩɣˉʻ╖ Ħǟɴʫǌǟʫ ˉȞǟɝ˞ʻȩɣȊ ˉȞǟ ʫǟɴʫǌǟʫ ˉɴɴɋʻ ░⁫▒╖ŋʻǟ ˉȞǟ ☻Ʒȩɣ☼ ˉɴɴɋ ˉɴ ǌǟɋǟˉǟ ˞ɣ˿ƒɣˉǟǌ ƷʫǟƒɅʠɴȩɣˉʻ ░⁬▒╖ 

 

ųɴ˞ ǁƒɣʻǟɋǟǁˉ ɋȩɣǟƒʫ ȩɣǁʫǟɝǟɣˉƒɋ ʠʫɴʠɴʫˉȩɴɣʻ ɴʫ ǁ˞ʻˉɴɝ ȩɣǁʫǟɝǟɣˉƒɋ ʠʫɴʠɴʫˉȩɴɣʻ ░⁭▒╖ İǟɋǟǁˉȩɣȊÓȩɣǟƒʫ
ʠʫǟ˻ǟɣˉʻˉȞǟ ʠǟʫǁǟɣˉƒȊǟ ˻ƒɋ˞ǟʻ ȇʫɴɝƷǟȩɣȊ ǁɴɣ̨Ȋ˞ʫǟǌ╖ İǟɋǟǁˉȩɣȊJ˞ ʻˉɴɝƒɋɋɴ˿ʻ ̈ɴ˞ ˉɴǁɴɣ̨Ȋ˞ʫǟˉȞǟ
ʠǟʫǁǟɣˉƒȊǟ ˻ƒɋ˞ǟʻ ░⁮▒╖ųɴ˞ ǁƒɣƒǌȽ˞ʻˉ ˉȞǟ ˉȩǁɅ ɝƒʫɅ ˻ƒɋ˞ǟ┼ ˉ̈ʠǟ┼ƒɣǌ ɋƒƷǟɋ˻ȩƒ ˉȞǟˉǟ̇ˉ Ʒɴ̇ǟʻ╖ 
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ųɴ˞ ǁƒɣʻǟɋǟǁˉ ˉɴ ☻ʻɣƒʠ☼ ˻ƒɋ˞ǟʻ ȇʫɴɝ ȇɴ˞ʫ ɝɴǌǟʻ┴ôȇȇ┼ Jɋɴʻǟʻˉ┼  ɋɴɴʫ┼ɴʫ JǟȩɋȩɣȊ˻ȩƒ̄Ȟǟ ǁȞǟǁɅ Ʒɴ̇ǟʻ┴ 

¶ ôȇȇ►ļȩǁɅ ɝƒʫɅ ǌȩʻʠɋƒ̈ʻ ˉȞǟǁ˞ʫʫǟɣˉ ǁȞƒɣɣǟɋ ˻ƒɋ˞ǟ 
¶ Jɋɴʻǟʻˉ►ļȩǁɅ ɝƒʫɅʫɴɣ˞ǌʻ ˞ʠ ɴʫ ǌɴ˿ɣˉɴ̄Ȟǟɣǟƒʫǟʻˉ ˿Ȟɴɋǟ ɣ˞ɝƷǟʫ 
¶  ɋɴɴʫ►ļȩǁɅ ɝƒʫɅʫɴ˞ɣǌʻǌɴ˿ɣ ˉɴ ˉȞǟ ɣǟƒʫǟʻˉ ˿Ȟɴɋǟ ɣ˞ɝƷǟʫ 
¶ JǟȩɋȩɣȊ►ļȩǁɅ ɝƒʫɅʫɴ˞ɣǌʻ˞ʠ ˉɴ ˉȞǟ ɣǟƒʫǟʻˉ ˿Ȟɴɋǟ ɣ˞ɝƷǟʫ 

 
£ʫƒǌȩǟɣˉ◊Jɴɝɝɴɣ 

ļȞǟ £ʫƒǌȩǟɣˉ ȇ˞ɣǁˉȩɴɣ ȩʻ ˞ʻǟǌ ˉɴ ʻǟˉ ƒ ǁɴɋɴ˞ʫ Ȋʫƒǌȩǟɣˉȇɴʫ ˉȞǟ ǁɴɣˉʫɴɋ╖  ɴʫ ǟ̇ƒɝʠɋǟ┼ ˉȞȩʻ ȩʻ ˞ʻǟȇ˞ɋ ȇɴʫǁɴɣˉʫɴɋʻ
ǌȩʻʠɋƒ̈ȩɣȊƒǁȞƒɣɣǟɋ ɋȩɅǟ ˉǟɝʠǟʫƒˉ˞ʫǟ┼ ˿Ȟǟʫǟ ˉȞǟ ˿ɴʫɅȩɣȊ ˿ȩɣǌɴ˿ǁƒɣ ƷǟʻȞɴ˿ɣ ȩɣ Ȋʫǟǟɣ┼ ˉɴɴ Ȟɴˉ ǁɴ˞ɋǌ Ʒǟ
ʻȞɴ˿ɣ ȩɣ ʫǟǌƒɣǌ ˉɴɴ ǁɴɋǌʻȞɴ˿ɣ ȩɣƷɋ˞ǟ╖ 

JɋȩǁɅּ̄ר ɴ ƒǌǌ ƒ ɣǟ˿ Ȋʫƒǌȩǟɣˉ ƷʫǟƒɅ ʠɴȩɣˉ ░⁪▒╖ŋʻǟ ˉȞǟʫǟɴʫǌǟʫ ˉɴɴɋʻˉɴʫǟɴʫǌǟʫ ƷʫǟƒɅʠɴȩɣˉʻ░⁫▒╖ŋʻǟ ˉȞǟ ☻Ʒȩɣ☼
ˉɴɴɋ ˉɴ ǌǟɋǟˉǟ Ȋʫƒǌȩǟɣˉ ƷʫǟƒɅʠɴȩɣˉʻ ░⁬▒ 

İǟɋǟǁˉ ˉȞǟ ǁɴɋɴ˞ʫ ƒɣǌ ˻ƒɋ˞ǟ ȇɴʫ ǟƒǁȞ ƷʫǟƒɅʠɴȩɣˉ ȇʫɴɝ ˉȞǟ ǌʫɴʠǌɴ˿ɣ ɝǟɣ˞ ░⁭▒ ƒɣǌǟɣˉǟʫ ƒ ˻ƒɋ˞ǟ ȩɣˉȞǟŨƒɋ˞ǟ
Ʒɴǟ̇╖̒ ░⁮▒ 
 
 ǁɴɋɴʫ˞ Ȋʫƒǌȩǟɣˉȩǌ̒ȩʻʠɋƒ̈ǟǌ ɴɣ ˉȞǟ ǁɴɣˉʫɴɋ ƒʻ ǌȩʻǁʫǟˉǟ ƷʫǟƒɅʠɴȩɣˉʻ╖  ɋˉǟʫɣƒˉȩ˻ǟɋ̈┼ʻǟɋǟǁˉ ˉȞǟ¸ɣˉǟʫʠɴɋƒˉǟ
ǁȞǟǁɅ Ʒɴ̇ ˉɴ Ʒɋǟɣǌ ǁɴɋɴ˞ʫʻ Ʒǟˉ˿ǟǟɣ ƷʫǟƒɅʠɴȩɣˉʻ ░⁯▒╖ 
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Channel 

ļȞȩǁ̒ɴɣˉʫɴɋ ȩʻ ˞ʻǟǌ ˉɴ ǌȩʻʠɋƒ̈ ƒ ǁȞƒɣɣǟɋ ˻ƒɋ˞ǟ ȩɣ ƒ Ʒɴ̇ƒɣǌ̒˞ʠʠɴʫˉʻ ƷɴˉȞ ʻˉƒɣǌƒʫǌ ǁȞƒɣɣǟɋ ˻ƒɋ˞ǟʻ ƒɣǌ Ʒȩˉ◊
̨ǟɋǌʻ╖ 
 
Bȩ◊̄ ȩǟɋǌʻ►JȞƒɣɣǟɋʠ̒ǟǁȩ̨ǁ 

ļɴ ǁɴɣ̨Ȋ˞ʫǟ ƒ Bȩˉ◊̨ ǟɋǌ ˉɴ ǌȩʻʠɋƒ̈┼̒ ǟɋǟǁˉ ˉȞǟ ʫǟʧ˞ȩʫǟǌ ȩɣʠ˞ˉ ǁȞƒɣɣǟɋ ȩɣ ˉȞǟJȞƒɣɣǟɋʻǟǁˉȩɴɣ╖ 

 
 
¸ɣ̄ȞǟBȩ◊̨̄ ǟɋǌʻʻǟǁˉȩɴɣ┼ ƒǌǌ ƒ ɣǟ˿ ƷȩˉɝƒʻɅ ░⁪▒ƒɣǌ ʻǟˉ ƒ ˻ƒɋ˞ǟ ȇɴʫ ȩˉ╖ļȞȩʻǌǟˉǟʫɝȩɣǟʻ˿ȞȩǁȞ Ʒȩˉʻƒʫǟɴɣ╜ƷǟȩɣȊ
ɝɴɣȩˉɴʫǟǌ░ɝƒʻɅȩɣȊ ɴɣ▒ ░⁫▒╖ųɴ˞ ǁƒɣ ǟɣˉǟʫ ƒɣƒɝǟƒɣǌ ƒƷƷʫǟ˻ȩƒˉǟǌ ɣƒɝǟȇɴʫ ˉȞǟ ƷȩˉɝƒʻɅ ƒɣǌ ˉȞǟ ǌǟȇƒ˞ɋˉ
ˉǟ̇ˉˉɴ Ʒǟ ǌȩʻʠɋƒ̈ǟǌ ȩȇ ƒ Ʒȩˉ ˻ƒɋ˞ǟ ȩɣʠ˞ˉ ǌɴǟʻ ɣɴˉ Ȟƒ˻ǟ ƒɣ ǟɣ˞ɝǟʫƒˉǟǌ ʻˉƒˉ˞ʻ ░⁬▒╖ŋʻǟ ˉȞǟ ☻Ʒȩɣ☼ ˉɴɴɋ ˉɴ ǌǟɋǟˉǟ
ƒɣ ˞ɣ˿ƒɣˉǟǌ ƷȩˉɝƒʻɅ ░⁭▒╖ 
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ãǟ̇ˉ̒ǟˉ̄Ȟǟ ǟɣ˞ɝǟʫƒˉȩɴɣ ɴȇ ˉȞǟ Ʒȩˉ̨ǟɋǌ ǁȞƒɣɣǟɋ╖ŋʻǟ ˉȞǟּ̄ר ɴɴɋ ˉɴƒǌǌ ƒ ɣǟ˿ Ʒȩˉ̨ǟɋǌ ǟɣˉʫ̈░⁪▒┼ ʻǟˉ ˉȞǟ Ʒȩˉ
˻ƒɋ˞ǟ ░⁫▒┼ƒɣǌ̄Ȟǟɣǌą̈̄ɣǟ ˉȞǟ ˉǟ̇ˉ ǌȩʻʠɋƒ̈ǟǌ ˿Ȟǟɣ ˉȞƒˉ ˻ƒɋ˞ǟ ȩʻ ƒǁˉȩ˻ǟ ░⁬▒╖ŋʻǟ ˉȞǟ ☻Ʒȩɣ☼ ˉɴɴɋ ˉɴǌǟɋǟˉǟƒ
Ʒȩ̨̄ ǟɋǌ ǟɣˉʫ░̈⁭▒╖ 

 

 

  

⁭ 

⁪ 

⁫ ⁬ 



 

⁵⁭ 

  

Dial  

ļȞȩʻ ǁɴɣˉʫɴɋ ȩʻ ˞ʻǟǌ ˉɴ ǌȩʻʠɋƒ̈ ƒ ǁȞƒɣɣǟɋ ˻ƒɋ˞ǟ ɴɣ ƒ ǌȩƒɋ╖ 

 ʠʠǟƒʫƒɣǁǟ►Tȩƒɋʠ̒ǟǁȩ̨ǁ 

ļȞǟǌȩƒɋ ʻ˿ǟǟʠ ƒɣȊɋǟ ƒɣǌ ʻ˿ǟǟʠ ʫƒǌȩ˞ʻ ȩʻ ǁɴɣ̨Ȋ˞ʫƒƷɋǟ╖ ŋʻǟ ˉȞǟßȩɣ ɣȊɋǟɴʠˉȩɴɣˉɴǟɣˉǟʫˉȞǟ ʻˉƒʫˉȩɣȊ ƒɣȊɋǟ
ȇɴʫ ˉȞǟǌȩƒɋ ʻˉƒʫˉ ƒɣȊɋǟ ░⁪▒ƒɣǌ ˉȞǟɣ˞ʻǟ ˉȞǟßƒ̇  ɣȊɋǟɴʠˉȩɴɣ ˉɴ ǟɣˉǟʫˉȞǟǌȩƒɋ ǟɣǌ ƒɣȊɋǟ ░⁫▒╖ ŋʻǟ ˉȞǟļȩǁɅ
Ħƒǌȩ˞ʻɴʠˉȩɴɣˉɴ ǌą̈̄ɣǟˉȞǟʠɴʻȩˉȩɴɣ ɴȇˉȞǟ ˉȩǁɅ ɝƒʫɅʻ ░⁬╖▒ƒɣǌ̄ȞǟļȩǁɅ ÓƒƷǟɋ Ħƒǌȩ˞ʻɴʠˉȩɴɣˉɴ ʠɴʻȩˉȩɴɣ ˉȞǟ
ɋƒƷǟɋʻ ɴɣ ˉȞǟǌȩƒɋ░⁭▒╖ ¸ȇ ƒɣƒɋƒʫɝ ˻ƒɋ˞ǟ ƒɣǌ ǁɴɋɴ˞ʫ ȩʻ ǁɴɣ̨Ȋ˞ʫǟǌ ˞ɣǌǟʫ ˉȞǟJɴɣˉʫɴɋ JȞƒɣɣǟɋʻǟǁˉȩɴɣ┼ ˉȞǟɣ
ƒɋƒʫɝ ʫǟȊȩɴɣʻǁƒɣ Ʒǟ ǌȩʻʠɋƒ̈ǟǌ ɴɣ ˉȞǟ ǌȩƒɋ░⁮▒╖ 

 
ļȩǁɅʻ►Tȩƒɋʠ̒ǟǁȩ̨ǁ 

ļȩǁɅ ɋƒƷǟɋʻ ƒʫǟ ǌȩʻʠɋƒ̈ǟǌ Ȟɴʫȩ̔ɴɣˉƒɋɋ̈ Ʒ̈ ǌǟȇƒ˞ɋˉ╖İǟɋǟǁˉˉȞǟĦɴˉƒˉǟ ÓƒƷǟɋʻǁȞǟǁɅ Ʒɴ̇ ˉɴ ȇɴʫǁǟ ˉȞǟ ˉȩǁɅ ɋƒƷǟɋʻ ˉɴ
ȇɴɋɋɴ˿ ˉȞǟ ǁ˞ʫ˻ƒˉ˞ʫǟ ɴȇ ˉȞǟ ǌȩƒɋ 
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⁵⁮ 

  

 
 
ųɴ˞ ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟɣǟǟǌɋǟ ʻȩ̔ǟ╖ ļȞǟ ɣǟǟǌɋǟ ʫƒǌȩ˞ʻ ȩʻ ˉȞǟ ǌȩʻˉƒɣǁǟ ˉɴ ɴ˞ˉǟʫ ˉȩʠ ɴȇ ɣǟǟǌɋǟ ░⁪▒╖ ļȞǟ ɣǟǟǌɋǟ
ɋǟɣȊˉȞ ˉȞǟ ɋǟɣȊˉȞ ȇʫɴɝ ɴ˞ˉǟʫɝɴʻˉ ˉȩʠ ˉɴˉȞǟǁǟɣˉʫǟ ░⁫▒╖ ļȞȩʻ ƒɋɋɴ˿ʻ̈ɴ˞ ˉɴ ǁɴɣ̨Ȋ˞ʫǟ ƒ ʻȞɴʫˉ ɣǟǟǌɋǟˉȞƒˉ
Ȟɴ˻ǟʫʻ ɴ˻ǟʫ ˉȞǟ ˉȩǁɅʻ┼ ʫƒˉȞǟʫ ˉȞƒɣ ƒ ɣǟǟǌɋǟˉȞƒˉ ɴʫȩȊȩɣƒˉǟʻȇʫɴɝ ˉȞǟ ǌȩƒɋ ǁǟɣˉʫǟ╖ 
ļȞǟ ɴ˞ˉǟʫ ˿ȩǌˉȞ ȩʻˉȞǟ˿ȩǌˉȞ ɴȇ ˉȞǟ ɣǟǟǌɋǟ ˉȩʠ ░⁬▒ ƒɣǌ ˉȞǟ ȩɣɣǟʫ ˿ȩǌˉȞ ȩʻˉȞǟ˿ȩǌˉȞ ƒˉ ˉȞǟ ǁǟɣˉʫǟɝɴʻˉ ˉȩʠ ░⁭▒╖ 
 
ųɴǁ˞ƒɣ ʻǟˉ ˉȞǟɣǟǟǌɋǟ ǁɴɋɴ˞ʫ ˉɴ Ʒǟ ̨̇ǟǌɴʫǌ̈ɣƒɝȩǁ ȇʫɴɝ ƒ ǁȞƒɣɣǟɋ ɴʫ Ȋʫƒǌȩǟɣˉ╖ İǟɋǟǁˉ ȇʫɴɝ ˉȞǟ ȇɴɋɋɴ˿ȩɣȊ
ɴʠˉȩɴɣʻ┴  ȩ̇ǟǌ┼ JȞƒɣɣǟɋ┼ JȞƒɣɣǟɋ Ũƒɋ˞ǟ┼ɴʫ £ʫƒǌȩǟɣˉ ░⁮▒╖ 
 
ŋʻǟļȞǟ  ȩɋɋ ŋʠ ļɴ ãǟǟǌɋǟɴʠˉȩɴɣɴ̄ǁʫǟƒˉǟƒ ˞ɣȩʧ˞ǟ ɋɴɴɅȇɴʫ̄Ȟǟ ǌȩƒɋ ǁɴɣˉʫɴɋ ░⁯▒╖ ļȞǟ ̨ɋɋ ǁɴɋɴʫ˞ ɝƒˉǁȞǟʻ ˉȞǟ
ɣǟǟǌɋǟ ǁɴɋɴʫ˞╖  ɴʫ ǟ̇ƒɝʠɋǟ┼̈ɴ˞ ǁƒɣ ǁʫǟƒˉǟƒ ǌȩƒɋǁɴɣˉʫɴɋ ȇɴʫ Ħğß ˿ȩˉȞ ƒ ɣǟǟǌɋǟ ˉȞƒˉ ǌ̈ɣƒɝȩǁƒɋɋ̈ ǁȞƒɣȊǟʻ
ǁɴɋɴʫ˞ ȇʫɴɝ Ȋʫǟǟɣ ˉɴ ʫǟǌ ƒʻ ȩˉ ƒʠʠʫɴƒǁȞǟʻ ˉȞǟ Ħğß ɋȩɝȩˉ╖ ųɴ˞ ǁƒɣ ˞ʻǟ ˉȞą̈̄ɋɋ ƒʻ ƒ ʻȞȩȇˉ ɋȩȊȞˉˉɴǁʫǟƒˉǟ ƒ
˞ɣȩʧ˞ǟ ƒʠʠǟƒʫƒɣǁǟ╖ 

 

Image  

ļȞȩʻ ǁɴɣˉʫɴɋ ȩʻ ˞ʻǟǌ ˉɴ ǌȩʻʠɋƒ̈ ƒɣ ¸ɝƒȊǟ╖¸ˉ ˉƒɅǟʻƒ ǁȞƒɣɣǟɋ ƒʻ ƒɣ ȩɣʠ˞ˉ ƒɣǌ ǁȞƒɣȊǟʻ ȩɝƒȊǟʻ Ʒƒʻǟǌ ɴɣ ˉȞǟ
ǁȞƒɣɣǟɋ ˻ƒɋ˞ǟ╖  ɴʫ ǟ̇ƒɝʠɋǟ┼ Ʒƒˉˉǟʫ̈ ˻ɴɋˉƒȊǟ ʻˉƒˉ˞ʻǁƒɣƷǟ ǌȩʻʠɋƒ̈ǟǌ ƒʻ ƒɣȩɝƒȊǟ ǌʫȩ˻ǟɣ ȇʫɴɝ ƒ Ʒƒˉˉǟʫ̈ ʻˉƒˉ˞ʻ
ǁȞƒɣɣǟɋ╖ ¸ɝƒȊǟʻ ǁƒɣ Ʒǟ ˞ʻǟǌ ˉɴ ɝƒɅǟ ɝɴʫǟ ȩɣˉǟʫǟʻˉȩɣȊ ǌȩʻʠɋƒ̈ ƷƒǁɅȊʫɴ˞ɣǌʻ ƒɣǌ ˉɴ ǁʫǟƒˉǟ ⁬T ǟȇȇǟǁˉʻ╖ 
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¸ɝƒȊǟʻ►̧ ɝƒȊǟʠ̒ǟǁȩ̨ǁ 

İǟɋǟǁˉ ˉȞǟ ǁȞƒɣɣǟɋ ˉɴ ǌʫȩ˻ǟ ˉȞǟ ȩɝƒȊǟ ʻǟɋǟǁˉȩɴɣ ȩɣ ˉȞǟ ǁȞƒɣɣǟɋ ˞ɣǌǟʫ ˉȞǟJȞƒɣɣǟɋʻǟǁˉȩɴɣ 

 

¸ɣ̄Ȟǟ̧ɝƒȊǟʻʻǟǁˉȩɴɣ˞ʻǟ ˉȞǟּ̄ר ɴɴɋ ˉɴ ƒǌǌ ƒ ɣǟ˿ ȩɝƒȊǟ ǟɣˉʫ̈░⁪▒╖ İǟˉ ˉȞǟ ǁȞƒɣɣǟɋ ˻ƒɋ˞ǟ ȇɴʫˉȞǟ ʫǟʧ˞ȩʫǟǌ
ȩɝƒȊǟ ░⁫▒┼ƒɣǌ ˉȞǟɣʻǟɋǟǁˉ ˉȞǟ ȩɝƒȊǟ ˉɴ Ʒǟ ǌȩʻʠɋƒ̈ǟǌ ░⁬▒╖ ʫƒɣȊǟɴȇǌǟȇƒ˞ɋˉȩɝƒȊǟʻȩƒ̒˻ƒȩɋƒƷɋǟ ˉɴ ʻǟɋǟǁˉ ȇʫɴɝ
ˉȞǟ ǌʫɴʠǌɴ˿ɣ ɝǟɣ˞┼ Ʒ˞ˉ̈ɴǁ˞ƒɣ ȩɝʠɴʫˉ̈ɴ˞ʫɴ˿ɣ ╖ğã£ ƒɣǌ ╖£¸  ȩɝƒȊǟʻ ˞ʻȩɣȊ ˉȞǟ Ʒʫɴ˿ʻǟ ˉɴɴɋ ░⁭▒╖ŋʻǟ̄Ȟǟ
☻Ʒȩɣ☼ ˉɴɴɋ ˉɴǌǟɋǟˉǟ ƒɣ ȩɝƒȊǟ ǟɣˉʫ̈░⁮▒╖ 
 
 ɋɋɴ˿ İǟɣǌȩɣȊ┴ ūȞǟɣ ˉȞȩʻɴʠˉȩɴɣȩʻ̒ǟɋǟǁˉǟǌ┼̈ ɴ˞ ǁƒɣʻǟɣǌ ƒɣ ȩɝƒȊǟɴɣ ˉȞǟ ǁˉȩɴɣʻˉƒƷ ˉɴ ʫǟʠɋƒǁǟ ˉȞǟǁ˞ʫʫǟɣˉ
ȩɝƒȊǟ╖ 

 

Rectangle  

ļȞȩʻǁɴɣˉʫɴɋ ȩʻ ˞ʻǟǌ ˉɴ ǌȩʻʠɋƒ̈ ƒ ʫǟǁˉƒɣȊɋǟ╖ ĦǟǁˉƒɣȊɋǟʻǁƒɣ ǁʫǟƒˉǟǁɴɋɴʫ˞ǟǌ Ʒɴʫǌǟʫʻ┼ Ʒƒɣɣǟʫʻ┼ƒɣǌ
ƷƒǁɅȊʫɴ˞ɣǌʻ̒ ȩɣǁǟ ˉȞǟ̈ ƒʫǟ ɝɴʫǟ ǟę̑ǁȩǟɣˉ ɴɣ Jğŋ ˞ʻƒȊǟ ǁɴɝʠƒʫǟǌ ˉɴ ˞ʻȩɣȊ ƒɣ ȩɝƒȊǟ╖ ļȞǟ ĦǟǁˉƒɣȊɋǟǁɴɣˉʫɴɋ
ʫǟʧ˞ȩʫǟʻ ɣɴ ǁȞƒɣɣǟɋ ȩɣʠ˞ˉʻ╖ 

 

 ʠʠǟƒʫƒɣǁǟ►ĦǟǁˉƒɣȊɋǟʠ̒ǟǁȩ̨ǁ 

ļȞǟ ʫǟǁˉƒɣȊɋǟ ƷƒǁɅȊʫɴ˞ɣǌ ░⁪▒ ǁƒɣ Ʒǟ ʻǟˉ ˉɴ ɴɣǟ ɴȇ ȇɴ˞ʫ ɴʠˉȩɴɣʻ┴ Tǟȇƒ˞ɋˉ┼  ȩ̇ǟǌ┼ JȞƒɣɣǟɋ ɴʫ JȞƒɣɣǟɋ Ũƒɋ˞ǟ 
¶ Tǟȇƒ˞ɋˉ►ļʫƒɣʻʠƒʫǟɣˉ╜ãɴ ƷƒǁɅȊʫɴ˞ɣǌ 
¶  ȩ̇ǟǌ►İǟɋǟǁˉ ƒɣ Ħ£B ǁɴɋɴ˞ʫ 
¶ JȞƒɣɣǟɋ►T̈ɣƒɝȩǁ Ħ£B ǁɴɋɴ˞ʫ ǌʫȩ˻ǟɣ ȇʫɴɝ ƒ ßƒˉȞʻ JȞƒɣɣǟɋ ˿ȩˉȞ ɣƒɝǟǌǁɴɋɴ˞ʫʻ ░ʻǟǟßƒˉȞʻ
JȞƒɣɣǟɋʻ►Jɴɋɴʫ Jɴɣˉʫɴɋ▒ 

¶ JȞƒɣɣǟɋ Ũƒɋ˞ǟ►T̈ɣƒɝȩǁ Ħ£B ǁɴɋɴ˞ʫ ǌʫȩ˻ǟɣ ȇʫɴɝ ßƒˉȞʻ JȞƒɣɣǟɋ ˿ȩˉȞ Ħ£B ˻ƒɋ˞ǟʻ ░ʻǟǟßƒˉȞʻ
JȞƒɣɣǟɋʻ►Jɴɋɴʫ Jɴɣˉʫɴɋ▒ 

 

ļȞǟ Ʒɴʫǌǟʫ ˉȞȩǁɅɣǟʻʻ ░⁫▒ ƒɣǌ Ʒɴʫǌǟʫ ǁɴɋɴʫ˞ ǁƒɣ ƒɋʻɴ Ʒǟ ʻǟɋǟǁˉǟǌ ƒʻ Tǟȇƒ˞ɋˉ┼  ȩ̇ǟǌ┼ JȞƒɣɣǟɋ┼ɴʫ JȞƒɣɣǟɋ Ũƒɋ˞ǟ
░⁬▒╖ 

 

ļȞǟ ǁɴʫɣǟʫʻ ɴȇ ˉȞǟʫǟǁˉƒɣȊɋǟ ǁƒɣ Ʒǟ ʫƒǌȩ˞ʻǟǌ╖ Jɴɣ̨Ȋ˞ʫǟ ˉȞǟ ʫƒǌȩ˞ʻ ˞ʻȩɣȊ ˉȞǟ Ų ƒɣǌ ų Ʒɴ̇ǟʻ ░⁭▒╖ 
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 ɴʫ ǟ̇ƒɝʠɋǟ┼ ̈ɴ˞ ǁƒɣ ˞ʻǟƒʫǟǁˉƒɣȊɋǟǁɴɣˉʫɴɋȇɴʫ ƒ ˿ƒʫɣȩɣȊ ɴ˻ǟʫɋƒ̈ ˉɴ ɝƒɅǟ ˉȞǟ ˿ƒʫɣȩɣȊ ʻˉƒɣǌ ɴ˞ˉȇɴʫ̄Ȟǟ
ǌʫȩ˻ǟʫ╖ 

 

Text  

ļȞǟļǟ̇ˉǁɴɣˉʫɴɋ ȩʻ ˞ʻǟǌ ˉɴ ǌȩʻʠɋƒ̈ ƒ ˉǟ̇ˉƷɴ̇˿ȩˉȞ̈ɴ˞ʫǌą̈̄ɣǟǌ ˉǟ̇ˉ╖ ļȞȩʻ ƒɋɋɴ˿ʻ ȇɴʫ ɝǟʻʻƒȊǟʻ ƒɣǌ ȩɣʻˉʫ˞ǁˉȩɴɣʻ
ˉɴ Ʒǟ ǌȩʻʠɋƒ̈ǟǌȩɣ̄Ȟǟ ǁɴɣˉǟɣˉ Ʒɴ̇ ░⁪▒╖ ļȞǟ ǁɴɋɴʫ˞ ɴȇ ˉȞǟ ˉǟ̇ˉ ǁƒɣ Ʒǟ ˉɴ ɴɣǟ ɴȇ ȇɴ˞ʫ ɴʠˉȩɴɣʻ┴ Tǟȇƒ˞ɋˉ┼  ȩ̇ǟǌ┼
JȞƒɣɣǟɋ ɴʫ JȞƒɣɣǟɋ Ũƒɋ˞ǟ ░⁫▒╖ 
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ųɴ˞ ǁƒɣ ǁȞƒɣȊǟ ˉȞǟ ȇɴɣˉ ʻȩ̔ǟ░⁪▒┼̒ ǟˉ ˉȞǟ ƒɋȩȊɣɝǟɣˉˉɴ ɋǟȇˉ┼ ǁǟɣˉʫǟ┼ ʫȩȊȞˉ┼ɴʫ Ƚ˞ʻˉȩȇ̈ ░⁫▒ ƒɣǌɝƒɅǟ ˉȞǟ ˉǟ̇ˉ Ʒɴɋǌ
░⁬▒ ɴʫȩˉƒɋȩǁ ░⁭▒╖ 

 

⁪⁴╖⁬╖ İƒǟ˻ƒ̄ǟɝʠɋƒˉǟ 

ųɴ˞ ɝ˞ʻˉ ʻƒ˻ǟ ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ ǁȞƒɣȊǟʻȇɴʫƒ̄ ǟɝʠɋƒˉǟ Ʒǟȇɴʫǟ ̈ɴ˞ ǁƒɣƒǌǌ ˉȞǟ ˉǟɝʠɋƒˉǟ ˉɴ ƒ ʠƒȊǟ╖ ŋʻǟ ˉȞǟ
☻ ʠʠɋ̈ JȞƒɣȊǟʻ☼ ˉɴɴɋ ˉɴ ʻƒ˻ǟ ƒɣ̈ ǁȞƒɣȊǟʻ ƒɣǌˉȞǟ☻Tȩʻǁƒʫǌ JȞƒɣȊǟʻ☼ˉɴɴɋˉɴ ǌȩʻǁƒʫǌ ƒɣ̈ ǁȞƒɣȊǟʻ╖ 
 
ųɴ˞ ɝ˞ʻˉƒʠʠɋ̈ ƒɣ̈ ǁȞƒɣȊǟʻ ˉɴ ƒ ˉǟɝʠɋƒˉǟ Ʒǟȇɴʫǟ̈ɴ˞ ǁƒɣ ʻǟɣǌ ˉȞǟ ʻǟˉ˞ʠ╖ ¸ȇ ƒ ʻǟˉ˞ʠ Ȟƒʻ ˞ɣƒʠʠɋȩǟǌ ǁȞƒɣȊǟʻ
ƒɣ ǟʫʫɴʫȩʫ̒ƒȩʻǟǌ ƒɣǌ ǌȩʻʠɋƒ̈ǟǌ ȩɣ ˉȞǟcʫʫɴʫʻɝǟɣ˞╖ 

 

⁪⁴╖⁭╖  ǌǌ ƒʠƒȊǟ 

ļɴ ƒǌǌ ƒ ɣǟ˿ ǌȩʻʠɋƒ̈ ʠƒȊǟ┼ ɣƒ˻ȩȊƒˉǟ ˉɴ ˉȞǟğƒȊǟʻˉƒƷ ƒɣǌ ǁɋȩǁɅ ˉȞǟҌ Ʒ˞ˉˉɴɣ ░⁪▒╖ŋʻǟ ˉȞǟ☻ȩɝʠɴʫˉ☼ ƒɣǌ ǟ̇ʠɴʫˉ☼
ˉɴɴɋʻ ˉɴȩɝʠɴʫˉ ƒɣǌ ǟ̇ʠɴʫˉ ʠƒȊǟʻȇʫɴɝ ǟ̇ȩʻˉȩɣȊ ʻǟˉ˞ʠʻ ░⁫▒╖ųɴ˞ ǁƒɣ ȩɝʠɴʫˉ ƒɣǌ ǟ̇ʠɴʫˉ ɝ˞ɋˉȩʠɋǟ ǌȩʻʠɋƒ̈ ʠƒȊǟʻ
ƒʻ Ȋʫɴ˞ʠʻ ȇɴʫǁɴɣ˻ǟɣȩǟɣǁǟ╖ 

ŋʻǟ ˉȞǟ ☻ʫǟɴʫǌǟʫ☼ ˉɴɴɋʻ ˉɴ ʻɴʫˉ ˉȞǟ ɴʫǌǟʫȩɣȊ ɴȇ ʠƒȊǟʻ░⁬▒╖ ļȞǟ ʠƒȊǟ ȞȩǟʫƒʫǁȞ̈ ȩɣ ˉȞǟ ǌƒʻȞ ȩʻ ɴʫǌǟʫǟǌ ˿ȩˉȞ ˉȞǟ
ȞȩȊȞǟʻˉ ʠʫȩɴʫȩˉ̈ ʠƒȊǟ ƒˉ ˉȞǟ ˉɴʠ ɴȇ ˉȞǟ ɋȩʻˉ ƒɣǌ ˉȞǟ ɋɴ˿ǟʻˉ ʠʫȩɴʫȩˉ̈ ʠƒȊǟ ƒˉ ˉȞǟ Ʒɴˉˉɴɝ╖ ūȞǟɣ ƒ ɣǟ˿ ʠƒȊǟ ȩʻ
ƒǌǌǟǌ┼ ȩˉ ȩʻ ʠɋƒǁǟǌ ƒˉ ˉȞǟ Ʒɴˉˉɴɝ ɴȇ ˉȞǟ ɋȩʻˉ ƒɣǌ ɋɴ˿ǟʻˉ ȩɣ ˉȞǟ ȞȩǟʫƒʫǁȞ̈╖ŋʻǟ ˉȞǟ ☻ʫǟɴʫǌǟʫ☼ ˉɴɴɋʻ ˉɴʫǟƒʫʫƒɣȊǟ
ˉȞǟɋȩʻˉ ɴȇ ʠƒȊǟʻ ˉɴ ǁȞƒɣȊǟ ˉȞǟ ʫǟɋƒˉȩ˻ǟ ʠɴʻȩˉȩɴɣ ɴȇ ǟƒǁȞ ȩɣǌȩ˻ȩǌ˞ƒɋ ʠƒȊǟ ˿ȩˉȞȩɣ ˉȞǟ ɴ˻ǟʫƒɋɋ ǌȩʻʠɋƒ̈ ȞȩǟʫƒʫǁȞ̈╖ 

ŋʻǟ ˉȞǟ ☻ʠǟɣǁȩɋ☼ ˉɴɴɋ ˉɴ ɴʠǟɣ ˉȞǟ ǌȩʻʠɋƒ̈ ʠƒȊǟ ʠʫɴʠǟʫˉȩǟʻ ░⁭▒ ░ʻǟǟTȩʻʠɋƒ̈ʠʫɴʠǟʫˉȩǟʻ ƒɣǌʧ˞ ƒɋȩ̨ǟʫʻ▒╖ ŋʻǟ ˉȞǟ
☻Ʒȩɣ☼ ˉɴɴɋ ˉɴ ǌǟɋǟˉǟ ƒɣ ˞ɣ˿ƒɣˉǟǌ ǌȩʻʠɋƒ̈ ʠƒȊǟ ░⁮▒╖ 
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ūȞǟɣ̈ɴ˞ ƒǌǌƒ ɣǟ˿ ʠƒȊǟ┼̈ ɴ˞ ƒʫǟʠʫɴɝʠˉǟǌ ˉɴ ʻǟɋǟǁˉ ƒ ˉǟɝʠɋƒˉǟ ȇʫɴɝ ˉȞǟ ƒ˻ƒȩɋƒƷɋǟ ˉǟɝʠɋƒˉǟʻ ɝǟɣ˞╖İǟɋǟǁˉ
ƒ ˉǟɝʠɋƒˉǟ ░⁪▒┼ƒɣǌ̄ȞǟɣǁɋȩǁɅ ˉȞǟּ̄ר ɴɴɋ ░⁫▒┼ɴʫǌɴ˞Ʒɋǟ◊ǁɋȩǁɅƒ ˉǟɝʠɋƒˉǟ ˉɴ ƒǌǌȩˉ̄ɴ ˉȞǟ ǌȩʻʠɋƒ̈ ʠƒȊǟ╖ 

 

ūȞǟɣ̈ɴ˞ ƒǌǌ ʠƒȊǟʻ┼ ˉȞǟ ˉȩǁɅ Ʒɴ̇ǟʻ ɣǟ̇ˉ ˉɴ ǟƒǁȞ ʠƒȊǟ ȩɣ ˉȞǟğƒȊǟʻɝǟɣ˞ ƒɋɋɴ˿̈ɴ˞ ˉɴǟɣƒƷɋǟɴʫǌȩʻƒƷɋǟ
ʠƒȊǟʻ˿ȩ̄Ȟɴ˞ˉ Ȟƒ˻ȩɣȊ ˉɴ ǌǟɋǟˉǟ ˉȞǟ ʠƒȊǟ ȇʫɴɝ ˉȞǟ ʻǟˉ˞ʠ╖İǟɋǟǁˉˉȞǟ̄ȩǁɅƷɴ̇ ˉȞǟǟɣƒƷɋǟ ɴʫǌȩʻƒƷɋǟ ˉȞǟ ǌȩʻʠɋƒ̈
ʠƒȊǟ╖  ɣ̈ ʠƒȊǟ ˉȞƒˉ ȩʻ ˞ɣʻǟɋǟǁˉǟǌȩʻ ɣɴˉǌȩʻʠɋƒ̈ǟǌ ˞ɣˉȩɋ ˉȞǟ ʻǟˉ˞ʠ ȩʻ ʫǟ◊̒ ǟɣˉ ˿ȩˉȞ ˉȞǟ☻cɣƒƷɋǟ☼Ʒɴ̇̒ǟɋǟǁˉǟǌ╖ 

 

 

Display properties and qualifiers 

¸ɣ ˉȞǟğƒȊǟğʫɴʠǟʫˉȩǟʻɝǟɣ˞┼̈ɴ˞ ǁƒɣɣƒɝǟ ˉȞǟ ʠƒȊǟ ░⁪▒ ƒɣǌƒǌǌ ƒɣɴʠˉȩɴɣƒɋ ǌǟʻǁʫȩʠˉȩɴɣ ░⁫▒╖ųɴ˞ ǁƒɣ ƒɋʻɴ
ǟɣƒƷɋǟ ɴʫ ǌȩʻƒƷɋǟƒ ʠƒȊǟ░⁬▒╖ 

JɋȩǁɅ ˉȞǟ ☻ʠǟɣǁȩɋ☼ ˉɴɴɋ ˉɴ ǁȞƒɣȊǟ ˉȞǟ ˉǟɝʠɋƒˉǟȇɴʫ̄Ȟǟ ʠƒȊǟ ░⁭▒╖ 

ųɴ˞ ǁƒɣǌą̈̄ɣǟ ʧ˞ƒɋȩ̨ǟʫʻȇɴʫ ǟƒǁȞ ʠƒȊǟ ˉɴǌǟˉǟʫɝȩɣǟ ˿Ȟǟɣ ˉȞǟ ʠƒȊǟ ȩʻ ɝƒǌǟ ƒ˻ƒȩɋƒƷɋǟ ˉɴ ˻ȩǟ˿ ɴɣ ˉȞǟ
ǌȩʻʠɋƒ̈╖ ¸ȇ ˉȞǟ ʧ˞ƒɋȩȇ̈ȩɣȊ ǁɴɣǌȩˉȩɴɣʻ ƒʫǟ ɝǟˉ┼ ˉȞǟ ʠƒȊǟȩʻ ɝƒǌǟƒ˻ƒȩɋƒƷɋǟ ˉɴ ˻ȩǟ˿╖ ô̄Ȟǟʫ˿ȩʻǟ┼ ˉȞǟ ʠƒȊǟ ȩʻ
Ȟȩǌǌǟɣ ƒɣǌ ȩʻ ɣɴˉ ƒ˻ƒȩɋƒƷɋǟ ˉɴ Ʒǟ ǌȩʻʠɋƒ̈ǟǌ╖ 

¸ȇ ɝ˞ɋˉȩʠɋǟ ʠƒȊǟʻ ƒʫǟ ǟɣƒƷɋǟǌ ˉȞǟ ǌǟ˻ȩǁǟǌǟǁȩǌǟʻ˿ȞȩǁȞ ʠƒȊǟ ˉɴ ǌȩʻʠɋƒ̈ Ʒ̈ ̨ʫʻˉ ǁȞɴɴʻȩɣȊ ˿ȞȩǁȞ ʠƒȊǟʻ Ȟƒ˻ǟ
ˉȞǟȩʫ ʧ˞ƒɋȩȇ̈ȩɣȊ ǁɴɣǌȩˉȩɴɣʻ ɝǟˉ ƒɣǌ ˉȞǟɣ ǌȩʻʠɋƒ̈ȩɣȊ̄Ȟǟ ȞȩȊȞǟʻˉ ʠƒȊǟ ȩɣ ˉȞǟ ȞȩǟʫƒʫǁȞ̈╖ 

⁪ 

⁫ 



 

⁶⁞ 

  

JɋȩǁɅ ˉȞǟּ̄ר ɴɴɋ ˉɴ ƒǌǌ ƒ ɣǟ˿ ʧ˞ƒɋȩ̨ǟʫ ░⁮▒╖ųɴ˞ ǁƒɣ ƒǌǌ ɝ˞ɋˉȩʠɋǟ ʧ˞ƒɋȩ̨ǟʫʻ ǁƒɣ Ʒǟ ƒǌǌǟǌ╖İǟɋǟǁˉ ˉȞǟǁȞƒɣɣǟɋ
ˉ̈ʠǟ ░Ʒȩˉ◊̨ ǟɋǌ┼ ǁȞƒɣɣǟɋ┼ ɴʫ ʻˉʫƒˉǟȊ̈▒ ˉɴ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ʧ˞ƒɋȩȇ̈ȩɣȊ ǁɴɣǌȩˉȩɴɣʻ ȇʫɴɝ ˉȞǟ ƒ˻ƒȩɋƒƷɋǟ ǁȞƒɣɣǟɋʻ ƒɣǌ
ǌą̈̄ɣǟˉȞǟ ǁɴɣǌȩˉȩɴɣ ˉɴ ǌȩʻʠɋƒ̈ ˿Ȟǟɣ ˉʫ˞ǟ ░⁯▒╖ųɴǁ˞ƒɣ ˞ʻǟ ˉȞǟ ☻Ʒȩɣ☼ ˉɴɴɋ ˉɴ ǌǟɋǟˉǟ ˞ɣ˿ƒɣˉǟǌ ʧ˞ƒɋȩ̨ǟʫʻ ░⁴▒╖ 

 

 

⁪⁴╖⁮╖  ǌǌ ƒɣɴ˻ ǟʫɋƒ̈  

ô˻ ǟʫɋƒ̈ƒ̒ʫǟ ɋȩɅǟƒʠƒȊǟ Ʒ˞ˉǁƒɣ Ʒǟ˞ʻǟǌ ˉɴ ǌȩʻʠɋƒ̈ ȩɣȇɴʫɝƒˉȩɴɣ ɴ˻ǟʫ ˉȞǟ ˉɴʠ ɴȇ ˉȞǟ ǁ˞ʫʫǟɣˉ ǌȩʻʠɋƒ̈ǟǌ ʠƒȊǟ╖
ŋɣɋȩɅǟʠƒȊǟʻ┼ ɝ˞ɋˉȩʠɋǟɴ˻ ǟʫɋƒ̈ʻ ǁƒɣ Ʒǟ ǌȩʻʠɋƒ̈ǟǌ ƒˉ ˉȞǟ ʻƒɝǟ ˉȩɝǟ╖ 

ô˻ǟʫɋƒ̈ʻ ƒʫǟ ˞ʻǟǌˉɴ ǁʫǟƒˉǟʻɝƒɋɋ┼ ˉǟɝʠɴʫƒʫ̈ ȩˉǟɝʻ ʻ˞ǁȞ ƒʻ ǌȩƒɋɴȊƷɴ̇ǟʻ┼ǌȩʻʠɋƒ̈ȩɣȊ ˉǟ̇ˉ ȩɣʻˉʫ˞ǁˉȩɴɣʻ ʻ˞ǁȞ ƒʻ
☻JȞƒɣȊǟ ǟɣȊȩɣǟ ɝƒʠ☼ɴʫ ȩɣȇɴʫɝƒˉȩɴɣ ʻ˞ǁȞ ƒʻ ☻ğȩˉ Óȩɝȩˉǟʫ  ǁˉȩ˻ǟ☼╖ ô˻ǟʫɋƒ̈ʻ ƒʫǟ ǁʫǟƒˉǟǌ ƒɣǌ ƒǌǌǟǌ ȩɣ ˉȞǟ ʻƒɝǟ
˿ƒ̈ ƒʻ ʠƒȊǟʻ Ʒ̈ ˞ʻȩɣȊ ˉǟɝʠɋƒˉǟʻ╖ 

ļɴ ƒǌǌ ƒ ɣǟ˿ɴ˻ ǟʫɋƒ̈┼ ɣƒ˻ȩȊƒˉǟ ˉɴ ˉȞǟ ô˻ǟʫɋƒ̈ʻ ˉƒƷ ƒɣǌ ǁɋȩǁɅ ˉȞǟҌ Ʒ˞ˉˉɴɣ ░⁪╖▒╖ŋʻǟ ˉȞǟ☻ȩɝʠɴʫˉ☼ ƒɣǌ ☻ǟ̇ʠɴʫˉ☼
ˉɴɴɋʻ ˉɴ ȩɝʠɴʫˉ ɴʫ ǟ̇ʠɴʫˉ ɴ˻ǟʫɋƒ̈ʻ ȇʫɴɝǟ̇ȩʻˉȩɣȊ ʻǟˉ˞ʠʻ ˞ʻȩɣȊ ˉȞǟ ȩɝʠɴʫˉ ƒɣǌ ǟ̇ʠɴʫˉ ˉɴɴɋʻ ░⁫▒╖ųɴ˞ ǁƒɣ ȩɝʠɴʫˉ
ƒɣǌ ǟ̇ʠɴʫˉɴ˻ ǟʫɋƒ̈ʻ ƒȊ̒ʫɴ˞ʠʻ ȇɴʫ ɝɴʫǟ ǟę̑ǁȩǟɣˉ ʻǟˉ˞ʠ ǁȞƒɣȊǟʻ╖ 

ŋʻǟ ˉȞǟ ☻ʫǟɴʫǌǟʫ☼ ˉɴɴɋʻ ˉɴ ʻɴʫˉ ˉȞǟ ɴʫǌǟʫ ɴȇ ɴ˻ǟʫɋƒ̈ʻ░⁬▒╖ ļȞǟ ʠƒȊǟ ȞȩǟʫƒʫǁȞ̈ ȩɣ ˉȞǟ ǌƒʻȞ ȩʻ ɴʫǌǟʫǟǌ ˿ȩˉȞ ˉȞǟ
ȞȩȊȞǟʻˉ ʠʫȩɴʫȩˉ̈ ʠƒȊǟ ƒˉ ˉȞǟ ˉɴʠ ɴȇ ˉȞǟ ɋȩʻˉ ƒɣǌ ˉȞǟ ɋɴ˿ǟʻˉ ʠʫȩɴʫȩˉ̈ ʠƒȊǟ ƒˉ ˉȞǟ Ʒɴˉˉɴɝ╖ ūȞǟɣ ƒ ɣǟ˿ɴ˻ ǟʫɋƒ̈ ȩʻ
ƒǌǌǟǌ┼ ȩˉ ȩʻ ʠɋƒǁǟǌ ƒˉ ˉȞǟ Ʒɴˉˉɴɝ ɴȇ ˉȞǟ ɋȩʻˉ ƒɣǌ ɋɴ˿ǟʻˉ ȩɣ ˉȞǟ ȞȩǟʫƒʫǁȞ̈╖ųɴ˞ ǁƒɣʫǟƒʫʫƒɣȊǟ ˉȞǟ ɋȩʻˉ ɴȇ
ɴ˻ ǟʫɋƒ̈ʻ ˉɴ ǁȞƒɣȊǟ ˉȞǟȩʫʫǟɋƒˉȩ˻ǟ ʠɴʻȩˉȩɴɣʻ ȩɣˉȞǟ ɴ˻ǟʫƒɋɋ ǌȩʻʠɋƒ̈ ȞȩǟʫƒʫǁȞ̈˿ȩˉȞ̄Ȟǟ☻ʫǟɴʫǌǟʫ☼̄ ɴɴɋʻ╖ 

ŋʻǟ ˉȞǟ ☻ʠǟɣǁȩɋ☼ ˉɴɴɋ ˉɴ ɴʠǟɣô˻ǟʫɋƒ̈ğʫɴʠǟʫˉȩǟʻ░⁭▒ ░ʻǟǟô˻ǟʫɋƒ̈ ʠʫɴʠǟʫˉȩǟʻ┼ ʧ˞ƒɋȩ̨ǟʫʻ ƒɣǌ ƒɋƒʫɝʻ▒╖ ŋʻǟ ˉȞǟ
☻Ʒȩɣ☼ ˉɴɴɋ ˉɴ ǌǟɋǟˉǟ ˞ɣ˿ƒɣˉǟǌɴ˻ ǟʫɋƒ̈ʻ ░⁮▒╖ 
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ūȞǟɣ ƒ ɣǟ˿ɴ˻ ǟʫɋƒ̈ ȩʻ ƒǌǌǟǌ┼ ̈ɴ˞ ƒʫǟʠʫɴɝʠˉǟǌ ˉɴ ʻǟɋǟǁˉ ƒ ˉǟɝʠɋƒˉǟ ȇʫɴɝ ˉȞǟ ƒ˻ƒȩɋƒƷɋǟ ˉǟɝʠɋƒˉǟʻ ɝǟɣ˞╖
JɋȩǁɅ ƒ ˉǟɝʠɋƒˉǟ ░⁪▒┼ƒɣǌ̄ȞǟɣǁɋȩǁɅ ˉȞǟּ̄ר ɴɴɋ ░⁫▒┼ɴʫ ʻȩɝʠɋ̈ ǌɴ˞Ʒɋǟ◊ǁɋȩǁɅ ƒ ˉǟɝʠɋƒˉǟ┼̄ ɴ ƒǌǌ ˉȞǟ ˉǟɝʠɋƒˉǟ ˉɴ
ˉȞǟô˻ǟʫɋƒ̈ʠƒȊǟ╖ 

 

ūȞǟɣɴ˻ ǟʫɋƒ̈ʻ ƒʫǟ ƒǌǌǟǌ┼ ˉȞǟ ˉȩǁɅ Ʒɴ̇ǟʻ ɣǟ̇ˉ ˉɴ ǟƒǁȞ ʠƒȊǟ ȩɣ ˉȞǟɴ˻ ǟʫɋƒ̈ʻğƒȊǟɝ̒ǟɣ˞ ƒɋɋɴ˿̈ɴ˞ ˉɴʧ˞ȩǁɅɋ̈
ǟɣƒƷɋǟ ɴʫǌȩʻƒƷɋǟɴ˻ ǟʫɋƒ̈ʻ ȇʫɴɝ ƒ ʻǟˉ˞ʠ ˿ȩˉȞɴ˞ˉ Ȟƒ˻ȩɣȊ ˉɴ ǌǟɋǟˉǟ ˉȞǟǟɣˉȩʫǟ ɴ˻ǟʫɋƒ̈╖İǟɋǟǁˉˉȞǟ Ʒɴ̇ˉɴǟɣƒƷɋǟ
ɴʫǌȩʻƒƷɋǟ ˉȞǟɴ˻ ǟʫɋƒ̈╖  ɣ̈˞ɣʻǟɋǟǁˉǟǌ ɴ˻ǟʫɋƒ̈ȩʻ ɣɴˉǌȩʻʠɋƒ̈ǟǌ ˞ɣˉȩɋ ˉȞǟ ʻǟˉ˞ʠ ȩʻ ʫǟ◊̒ ǟɣˉ ˿ȩˉȞ ˉȞǟ☻cɣƒƷɋǟ☼Ʒɴ̇
ʻǟɋǟǁˉǟǌ╖ 
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Overlay properties, qualifiers and alarms 

¸ɣ ˉȞǟô˻ǟʫɋƒ̈ğʫɴʠǟʫˉȩǟʻɝǟɣ˞┼̈ɴ˞ ǁƒɣ ɣƒɝǟ ˉȞǟɴ˻ ǟʫɋƒ̈ ░⁪▒ ƒɣǌ ƒǌǌ ƒɣ ɴʠˉȩɴɣƒɋ ǌǟʻǁʫȩʠˉȩɴɣ░⁫▒╖ųɴ˞ ǁƒɣ
ƒɋʻɴǟɣƒƷɋǟɴʫǌȩʻƒƷɋǟˉȞǟ ɴ˻ǟʫɋƒ̈ ȇʫɴɝ ˉȞȩʻ ɝǟɣ˞ ░⁬▒╖JɋȩǁɅ ˉȞǟ ☻ʠǟɣǁȩɋ☼ ˉɴɴɋˉɴ ǁȞƒɣȊǟ ˉȞǟ ˉǟɝʠɋƒˉǟ˞ʻǟǌ ȇɴʫ
ˉȞǟɴ˻ ǟʫɋƒ̈ ░⁭▒╖ 

ųɴ˞ ǁƒɣ ǌą̈̄ɣǟʧ˞ ƒɋȩ̨ǟʫʻ ȇɴʫ ǟƒǁȞɴ˻ ǟʫɋƒ̈ ˉɴ ǌǟˉǟʫɝȩɣǟ ˿Ȟǟɣ ˉȞǟ ʠƒȊǟ ȩʻ ɝƒǌǟ ƒ˻ƒȩɋƒƷɋǟ ˉɴ ˻ȩǟ˿ ɴɣ ˉȞǟ
ǌȩʻʠɋƒ̈╖ ¸ȇ ˉȞǟ ʧ˞ƒɋȩȇ̈ȩɣȊ ǁɴɣǌȩˉȩɴɣʻ ƒʫǟ ɝǟˉ┼ ˉȞǟ ʠƒȊǟȩƒ̒˻ƒȩɋƒƷɋǟ ˉɴ ˻ȩǟ˿╖ ô̄Ȟǟʫ˿ȩʻǟ┼ ˉȞǟ ʠƒȊǟ ȩʻ Ȟȩǌǌǟɣ ƒɣǌ
ȩʻ ɣɴˉ ǌȩʻʠɋƒ̈ǟǌ╖ 

ųɴ˞ ǁƒɣ ƒɋʻɴ˞ʻǟ ƒɋƒʫɝʻ ˉɴ ǌʫȩ˻ǟ ɴ˻ǟʫɋƒ̈ʻ╖ūȞǟɣ ƒɣ ƒɋƒʫɝ ȩʻ ˉʫȩȊȊǟʫǟǌ┼̄ Ȟǟɴ˻ ǟʫɋƒ̈ȩǌ̒ȩʻʠɋƒ̈ǟǌ╖ 

İǟɋǟǁˉĤ˞ƒɋȩ̨ǟʫʻɴʫ ɋƒʫɝȇ̒ɴʫ̄Ȟǟ ʫǟʧ˞ȩʫǟǌɴ˻ ǟʫɋƒ̈ ɝɴǌǟ ░⁭▒╖ 

 ɋɋ ɴ˻ǟʫɋƒ̈ʻ ˿ȩˉȞ ˉȞǟȩʫ ʧ˞ƒɋȩȇ̈ȩɣȊ ǁɴɣǌȩˉȩɴɣʻ ɴʫ ƒɋƒʫɝ ˉʫȩȊȊǟʫʻ ƒǁˉȩ˻ǟƒʫǟǌȩʻʠɋƒ̈ǟǌ╖ 

JɋȩǁɅ ˉȞǟּ̄ר ɴɴɋ ˉɴ ƒǌǌ ƒ ɣǟ˿ ʧ˞ƒɋȩ̨ǟʫ ɴʫ ƒɋƒʫɝ ░⁮▒╖ųɴ˞ ǁƒɣ ƒǌǌ ɝ˞ɋˉȩʠɋǟ ʧ˞ƒɋȩ̨ǟʫʻ ɴʫ ƒɋƒʫɝʻ╖İǟɋǟǁˉ ˉȞǟ
ǁȞƒɣɣǟɋ ˉ̈ʠǟ ░Ʒȩˉ◊̨ ǟɋǌ┼ ǁȞƒɣɣǟɋ ɴʫ ʻˉʫƒˉǟȊ̈▒┼Ʒ Ʒ̈ʫɴ˿ʻȩɣȊ ȇʫɴɝ ˉȞǟ ƒ˻ƒȩɋƒƷɋǟ ǁȞƒɣɣǟɋʻ ƒɣǌ ǌą̈̄ɣǟ̄ Ȟǟ
ǁɴɣǌȩˉȩɴɣ ˉɴ ǌȩʻʠɋƒ̈ ˿Ȟǟɣ ˉʫ˞ǟ ░⁯▒╖ ¸ȇ ˞ʻȩɣȊ ƒɋƒʫɝʻ┼ ʻǟɋǟǁˉ ˉȞǟ ʫǟʧ˞ȩʫǟǌ ƒɋƒʫɝ░ʻ▒ ȇʫɴɝ ˉȞǟ☻Ʒʫɴ˿ʻǟ☼ɝǟɣ˞╖ųɴ˞
ǁƒɣǌǟɋǟˉǟ ˞ɣ˿ƒɣˉǟǌ ʧ˞ƒɋȩ̨ǟʫʻ˿ȩˉȞ ˉȞǟ☻Ʒȩɣ☼ ˉɴɴɋ ░⁴▒╖ 
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⁪⁵╖ cJŋ 

ļȞǟcJŋɣɴǌǟȩƒ̒˻ƒȩɋƒƷɋǟ ȩɣİǟˉ˞ʠʻȇɴʫ Jɴʻ˿ɴʫˉȞ cJŋ ǌǟ˻ȩǁǟʻ ʫ˞ɣɣȩɣȊ J¯ğ ⁫ ░ßǟˉƒǌƒˉƒ ╖▒רּ⁬ ļȞǟcJŋɣɴǌǟȩʻ
ˉȞǟ ȩɣˉǟʫȇƒǁǟ ȇɴʫ ˉȞǟ ǟ̇ǁȞƒɣȊǟ ɴȇ ǁȞƒɣɣǟɋʻ Ʒǟˉ˿ǟǟɣ ˉȞǟ cJŋ ʻȩǌǟ ░ƒɋʻɴ Ʌɣɴ˿ɣ ƒʻ ˉȞǟ ğǟǁˉǟɋ ʻȩǌǟ▒ ɴȇ ˉȞǟ
ǌǟ˻ȩǁǟ ƒɣǌ ˉȞǟ ɋɴȊȊǟʫ ʻȩǌǟ ░ƒɋʻɴ Ʌɣɴ˿ɣ ƒʻ ˉȞǟ Jɴɝɝɴɣ ¯ƒʫǌ˿ƒʫǟ ğɋƒˉȇɴʫɝ ░J¯ğ▒ ʻȩǌǟ▒╖ 

⁪⁵╖⁪╖ cJŋǁȞƒɣɣǟɋʻ 

ļȞǟcJŋ JȞƒɣɣǟɋʻɝǟɣ˞ ȩʻ ʠʫǟʠɴʠ˞ɋƒˉǟǌ ˿ȩˉȞ ƒɋɋ ˉȞǟ ǁȞƒɣɣǟɋʻ ȇʫɴɝ ˉȞǟ cJŋ ʻȩǌǟ ȩɣ ˉȞǟ ɋȩʻˉ ɴȇ ǁȞƒɣɣǟɋʻ ˉɴ Ʒǟ
ǟ̇ǁȞƒɣȊǟǌ ȩɣ ˉȞǟ ʻǟˉ˞ʠ ɝǟˉƒǌƒˉƒ╖ JɋȩǁɅ ɴɣ ˉȞǟ ɋȩʻˉ ɴȇ ǁȞƒɣɣǟɋʻ ȩɣ ˉȞǟcJŋ JȞƒɣɣǟɋʻɝǟɣ˞ ░⁪▒ ˉɴ ʻǟǟ ƒ Ʒʫȩǟȇ
ǌǟʻǁʫȩʠˉȩɴɣ ƒƷɴ˞ˉ ˉȞǟ ǁȞƒɣɣǟɋ ░⁫▒╖ ļȞǟ ʻǟˉ˞ʠ ɴ˿ɣǟʫ ░ßƒɣ˞ȇƒǁˉ˞ʫǟʫ▒ ǁƒɣ ʻǟɋǟǁˉ ˿ȞǟˉȞǟʫ ˉɴ ƒʠʠɋ̈ǁȞƒɣɣǟɋ
ʠʫɴˉǟǁˉȩɴɣ ░ʻǟǟİǟˉ˞ʠ ÓɴǁɅȩɣȊ►JȞƒɣɣǟɋ ğʫɴˉǟǁˉȩɴɣ▒ ░⁬▒╖  ɴʫ ǁɴɣ˻ǟɣȩǟɣǁǟ┼ ˉȞǟʫǟ ȩʻ ˉȞǟ ɴʠˉȩɴɣ ˉɴ ƒʠʠɋ̈ ƒɣǌ
ʫǟɝɴ˻ǟǁȞƒɣɣǟɋʠʫɴˉǟǁˉȩɴɣ ȇʫɴɝ ƒɋɋ cJŋǁȞƒɣɣǟɋʻ ░⁭▒╖ 

 

ãɴˉǟ◊İɴɝǟ ǁȞƒɣɣǟɋʻ ɝƒ̈ ƒ˞ˉɴɝƒˉȩǁƒɋɋ̈ Ʒǟ ʠʫɴˉǟǁˉǟǌ ȇʫɴɝ ƒɣɣ˞ɋȩǁǟɣʻǟǌ˞̒ ǟʫ ȩɣ ˉȞǟ ʻǟˉ˞ʠ ɝǟˉƒǌƒˉƒ╖ļȞȩʻ
ȩƷ̒ǟǁƒ˞ʻǟ ˉȞǟ ğǟǁˉǟɋ ʠʫɴǌ˞ǁǟǌ ɝǟˉƒǌƒˉƒ ǁɴɣˉƒȩɣʠ̒ʫɴˉǟǁˉȩɴɣ ƒˉ ˉȞǟ ʠɴȩɣˉ ɴȇ Ʒ˞ȩɋǌ╖ 
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⁪⁵╖⁫╖ cJŋ ǁȞƒɣɣǟɋ ɝƒʠʠȩɣȊ 

ļȞǟcJŋ JȞƒɣɣǟɋʻ ßƒʠʠȩɣȊɝǟɣ˞ ȩʻ ʠʫǟʠɴʠ˞ɋƒˉǟǌ ˿ȩˉȞ ƒɋɋ ˉȞǟ ǁȞƒɣɣǟɋʻ ˉȞƒˉ ƒʫǟ ʠʫɴǌ˞ǁǟǌ ȇʫɴɝ ˉȞǟ ǁɴɣˉʫɴɋ
ʻȩǌǟ ░cJŋ▒ ƒɣǌ ǁƒɣ ˉȞǟɣ Ʒǟ ɋɴȊȊǟǌ ɴɣ ˉȞǟ J¯ğ ʻȩǌǟ╖ ļȞȩʻ ɋȩʻˉ ǁɴɣˉƒȩɣʻ  ˞ˉɴǁɴǌȩɣȊ ƒǁˉ˞ƒˉɴʫʻ ȇɴʫ ˉȞǟ cJŋ ʻȩǌǟ┼
˿ȞȩǁȞ ǟɣƒƷɋǟ ǁɴɣˉʫɴɋ ɴ˻ǟʫ cJŋ ƒʠʠɋȩǁƒˉȩɴɣʻ ʻ˞ǁȞ ƒʻ Jƒɋğɴˉʻ╖ 

 

ųɴ˞ ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟ ˿ȞȩǁȞ J¯ğ ǁȞƒɣɣǟɋ ȩʻ ɝƒʠʠǟǌ ˉɴ Ʒǟ ǟ̇ǁȞƒɣȊǟǌ ˉɴ ˉȞǟ cJŋ ʻȩǌǟ╖ JɋȩǁɅ ɴɣ ˉȞǟ ɋȩʻˉ ɴȇ
ǁȞƒɣɣǟɋʻ ȩɣ ˉȞǟcJŋ JȞƒɣɣǟɋʻ ßƒʠʠȩɣȊɝǟɣ˞ ░⁪▒┼ ˉɴ ʻǟǟ ƒ Ʒʫȩǟȇ ǌǟʻǁʫȩʠˉȩɴɣ ƒƷɴ˞ˉ ˉȞǟ ǁȞƒɣɣǟɋ ░⁫▒╖ ļɴ ʻǟɋǟǁˉ ƒ
ǁȞƒɣɣǟɋ ˉɴ Ʒǟ ɝƒʠʠǟǌ┼ ǁɋȩǁɅ ˉȞǟ ☻Ʒʫɴ˿ʻǟ☼ ȩǁɴɣ ░⁬▒┼ ƒɣǌ ˉȞǟɣ ʻǟɋǟǁˉ ƒɣ ƒ˻ƒȩɋƒƷɋǟ ǁȞƒɣɣǟɋ ȇʫɴɝ ˉȞǟJȞƒɣɣǟɋʻ
ɋȩʻˉ░⁭▒╖ 
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⁪⁶╖  ˞ǟɋɋȩɣȊ 

ļȞǟ ȇ˞ǟɋɋȩɣȊ ɣɴǌǟ ȩʻ ˞ʻǟǌ ˉɴ ƒʻ ƒɣ ȩɣˉǟʫȇƒǁǟ ˉɴ ǁɴɣ̨Ȋ˞ʫǟ ȇ˞ǟɋ ˞ʻƒȊǟ ǁƒɋǁ˞ɋƒˉȩɴɣʻ ƒɣǌ ȇ˞ǟɋ ɋǟ˻ǟɋ ʫǟʻǟˉ ǟ˻ǟɣˉʻ╖
ļȞȩʻ ɣɴǌǟ ȩʻ ʠƒʫˉȩǁ˞ɋƒʫɋ̈ ˞ʻǟȇ˞ɋ ȇɴʫ ǁɴɣ̨Ȋ˞ʫȩɣȊ ʻǟˉ˞ʠʻ ȇɴʫ ǟɣǌ˞ʫƒɣǁǟ ʫƒǁȩɣȊ ˻ǟȞȩǁɋǟʻ ˿Ȟǟʫǟ ȩˉ ȩʻ ȩɝʠɴʫˉƒɣˉ ˉɴ
ɝɴɣȩˉɴʫ ƒɣǌ ƒɣƒɋ̈ʻǟ ȇ˞ǟɋ ˞ʻƒȊǟ╖ ļȞǟ ȇ˞ǟɋɋȩɣȊ ɣɴǌǟ ƒ˞ˉɴɝƒˉȩǁƒɋɋ̈ Ȋǟɣǟʫƒˉǟʻ ȇ˞ǟɋ ˞ʻƒȊǟ ǁȞƒɣɣǟɋʻ ȩɣǁɋ˞ǌȩɣȊ┴ 

¶  ˞ǟɋ Jɴɣʻ˞ɝʠˉȩɴɣ 
¶  ˞ǟɋ Óƒʠ cǁɴɣɴɝ̈ 
¶  ˞ǟɋ Óǟ˻ǟɋ 
¶  ˞ǟɋ ĦǟɝƒȩɣȩɣȊ 
¶  ˞ǟɋ ŋʻǟǌ Óƒʻˉ Óƒʠ 

 

⁪⁶╖⁪╖ Jɴɣ̨Ȋ˞ʫǟ ȇ˞ǟɋ˞̒ƒȊǟǁȞƒɣɣǟɋʻ 

İǟɋǟǁˉ ˉȞǟcɣƒƷɋǟǁȞǟǁɅ Ʒɴ̇ˉɴǟɣƒƷɋǟ ˉȞǟ ˞ ǟɋɋȩɣȊɣɴǌǟ░⁪▒┼ ƒɣǌ ˉȞǟɣʻǟɋǟǁˉˉȞǟ ˞ ǟɋJɴ˞ɣJ̄Ȟƒɣɣǟɋ░⁫▒╖ ɴʫ
ǟ̇ƒɝʠɋǟ┼ ˉȞȩǁ̒ƒɣƷǟ ƒ ǁȞƒɣɣǟɋ ȇʫɴɝ ˉȞǟ cJŋ ˻ȩƒ cJŋ ɣɴǌǟ┼J ã ʻˉʫǟƒɝʻ┼ ɴʫ ƒ ßƒˉȞ JȞƒɣɣǟɋ╖ 

ãɴˉǟ┴ųɴ˞ ɝ˞ʻˉ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟȇ˞ ǟɋ ǁɴ˞ɣˉ ǁȞƒɣɣǟɋ ˿ȩˉȞŋɣȩˉʻ ɴȇŨɴɋ˞ɝǟ╖ 

ųɴ˞ ǁƒɣ ƒʠʠɋ̈ ƒȇ˞ǟɋ ǁɴ˞ɣˉ ƒǌȽ˞ʻˉɝǟɣˉ ȇƒǁˉɴʫ ˉɴ ǁɴɣ˻ǟʫˉ ˉȞǟ ˞ɣȩˉʻ ɴȇ ˻ɴɋ˞ɝǟ ˉɴ ǁ˞Ʒȩǁ ɝǟˉʫǟʻ ░⁬▒╖ųɴ˞ ɝ˞ʻˉ
ƒɋʻɴʻʠǟǁȩȇ̈ ˉȞǟ ˻ǟȞȩǁɋǟ ȇ˞ǟɋ ˉƒɣɅ ˻ɴɋ˞ɝǟ ░⁭▒╖ 

 ȩɣƒɋɋ̈┼ ʻǟɋǟǁˉˉȞǟ ȇ˞ǟɋ ˉƒɣɅ ǌȩʫǟǁˉȩɴɣ░Tɴ˿ɣɴʫłʛ▒░⁮▒┴ 

¶ Tɴ˿ɣ►ļȞǟ Ȋǟɣǟʫƒˉǟǌ ȇ˞ǟɋ ʫǟɝƒȩɣȩɣȊ ǁȞƒɣɣǟɋ ʠʫɴ˻ȩǌǟʻ ˉȞǟ ƒɝɴ˞ɣˉ ɴȇ ȇ˞ǟɋ ɋǟȇˉ ȩɣ ˉȞǟ ˉƒɣɅ╖ 
¶ ŋʠ►ļȞǟ Ȋǟɣǟʫƒˉǟǌ ȇ˞ǟɋ ʫǟɝƒȩɣȩɣȊ ǁȞƒɣɣǟɋ ʠʫɴ˻ȩǌǟʻ ˉȞǟ ƒɝɴ˞ɣˉ ɴȇ ȇ˞ǟɋ ˞ʻǟǌ ʻȩɣǁǟ ˉȞǟ ɋƒʻˉ ̨ɋɋ╖  
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⁪⁶╖⁫╖ Jɴɣ̨Ȋ˞ʫǟȇ˞ ǟɋɋǟ˻ǟɋʫǟʻǟǟ̄˻ ǟɣˉʻ 

ļɴ ʫǟʻǟˉ ˉȞǟ Ȋǟɣǟʫƒˉǟǌȇ˞ ǟɋ˞̒ ǟǌ ǁȞƒɣɣǟɋʻ ˉɴ ⁞┼̈ɴ˞ ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟ ˉ˿ɴʫǟʻǟˉ ǟ˻ǟɣˉʻ ░⁪▒╖ ļȞǟʻǟ ǁƒɣ Ʒǟ ƒɣǟ˻ ǟɣˉ
░ʻǟǟİǟˉ˞ʠʻ►İ̈ʻˉǟɝ İˉƒˉ˞ʻ▒ ɴʫ ƒƷ˞ ˉˉɴɣ ░ʻǟǟİǟˉ˞ʠʻ►B˞ˉˉɴɣʻ▒╖ ļȞǟ ̨ɋɋ ˉƒɣɅ ǟ˻ǟɣˉ ȩʻ ˞ʻǟǌ ˉɴ ʫǟʻǟˉ ˉȞǟ
Ȋǟɣǟʫƒˉǟǌȇ˞ ǟɋʫǟɝƒȩɣȩɣȊ ǁȞƒɣɣǟɋ ˉɴ ˉȞǟ ɝƒ̇ȩɝ˞ɝȇ˞ ǟɋ̄ƒɣɅǁƒʠƒǁȩˉ̈ ǁɴɣ̨Ȋ˞ʫǟǌ ȩɣ ˉȞǟ ȩɣʠ˞ˉʻ┼ƒɣǌ ǁƒɣ Ʒǟ
ǟȩˉȞǟʫƒɣǟ˻ ǟɣˉ ɴʫƒ Ʒ˞̄ ˉɴɣ ˉʫȩȊȊǟʫ ░⁫▒╖ 

 

⁪⁶╖⁬╖ £ǟɣǟʫƒˉǟǌǁȞƒɣɣǟɋʻ 

ūȞǟɣ ̈ɴ˞ ǟɣƒƷɋǟ ˉȞǟ ˞ǟɋɋȩɣȊɣɴǌǟ┼ ǟȩȊȞˉ ǁȞƒɣɣǟɋʻ ƒʫǟƒ˞ˉɴɝƒˉȩǁƒɋɋ̈ȊǟɣǟʫƒˉǟǌˉȞƒˉ ̈ɴ˞ ǁƒɣ ˞ʻǟˉɴ ɝɴɣȩˉɴʫ
ƒɣǌ ƒɣƒɋ̈ʻǟ ȇ˞ǟɋ ˞ʻƒȊǟ╖ ļȞǟ ǁȞƒɣɣǟɋ ʫƒˉǟʻ ȇɴʫ ˉȞǟʻǟ Ȋǟɣǟʫƒˉǟǌ ǁȞƒɣɣǟɋʻ ɝ˞ʻˉ Ʒǟ ʻǟˉɴɣ ˉȞǟJȞƒɣɣǟɋ Ħƒˉǟʻ
ɣɴǌǟ ░ʻǟǟİǟˉ˞ʠʻ►JȞƒɣɣǟɋ Ħƒˉǟʻ▒̄ ɴƷǟ ɋɴȊȊǟǌ ƒɣǌǌȩʻʠɋƒ̈ǟǌȩɣ ˉȞǟ ɴȇ̩ɴƒǌǟǌ ǌƒˉƒ╖ 
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⁫⁞╖ ¯ƒʫǌ˿ƒʫǟ ʻǟˉˉȩɣȊʻ 

ļȞǟ̄ƒʫǌ˿ƒʫǟ İǟˉˉȩɣȊʻɣɴǌǟ ƒɋɋɴ˿ʻ ̈ɴ˞ ˉɴ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ʻǟˉˉȩɣȊʻ ȇɴʫ ˉȞǟ Ȟƒʫǌ˿ƒʫǟ ɴɣ ˉȞǟ ɋɴǁƒɋ ǌǟ˻ȩǁǟ ƒʻ ˿ǟɋɋ
ƒʻ ƒɣ̈ ʫǟɝɴˉǟ╜ʻǟǁɴɣǌƒʫ̈ ǌǟ˻ȩǁǟʻ┼ ʻ˞ǁȞ ƒʻ ƒɣ İËŋ╖ 

⁫⁞╖⁪╖  ɣƒɋɴȊ ȩɣʠ˞ˉʻ 

ųɴ˞ ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ɣƒɝǟ ɴȇ ƒɣƒɋɴȊ ȩɣʠ˞ˉʻ ɴɣ ˉȞǟ¯ƒʫǌ˿ƒʫǟ İǟˉˉȩɣȊʻɣɴǌǟ ░⁪▒╖ ŋɣǌǟʫɣǟƒˉȞ ǟƒǁȞ ȩɣʠ˞ˉ ɋƒƷǟɋ
ȩʻ ƒ ǁɴɣɣǟǁˉȩɴɣ ȩǌǟɣˉȩ̨ǟʫ ȩɣ ˉȞǟ ȇɴʫɝƒˉ ☻JŲ╖ų☼┼ ˿Ȟǟʫǟ Ų ƒɣǌ ų ƒʫǟ ˻ƒɋ˞ǟʻ ˉȞƒˉ ȩǌǟɣˉȩȇ̈ ˉȞǟ ǁɴɣɣǟǁˉɴʫ ƒɣǌ ˉȞǟ
ʠȩɣ ɴȇ ˉȞǟ ǌǟ˻ȩǁǟ┼ ʫǟʻʠǟǁˉȩ˻ǟɋ̈ ░⁫▒╖ 

 

 

 

  ⁪ 

⁫ 



 

⁶⁵ 

  

⁫⁞╖⁫╖ J ã ʠɴʫˉʻ 

ųɴ˞ ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ɣƒɝǟ ɴȇ ˉȞǟ J ã ʠɴʫˉʻ ɴɣ ˉȞǟ¯ƒʫǌ˿ƒʫǟ İǟˉˉȩɣȊʻɣɴǌǟ ░⁪▒╖ ŋɣǌǟʫɣǟƒˉȞ ǟƒǁȞ J ã ʠɴʫˉ
ɋƒƷǟɋ ȩʻ ƒ ǁɴɣɣǟǁˉȩɴɣ ȩǌǟɣˉȩ̨ǟʫ ȩɣ ˉȞǟ ȇɴʫɝƒˉ ☻JŲ╖ų☼┼ ˿Ȟǟʫǟ Ų ƒɣǌ ų ƒʫǟ ˻ƒɋ˞ǟʻ ˉȞƒˉ ȩǌǟɣˉȩȇ̈ ˉȞǟ ǁɴɣɣǟǁˉɴʫ ƒɣǌ
ˉȞǟ ʠȩɣ ɴȇ ˉȞǟ ǌǟ˻ȩǁǟ ʫǟʻʠǟǁˉȩ˻ǟɋ̈ ░⁫▒╖ ųɴ˞ ǁƒɣ ǟɣƒƷɋǟ ƒ ʻǟɋǟǁˉƒƷɋǟ ⁪⁫⁞ ôȞɝ J ã ˉǟʫɝȩɣƒˉȩɴɣ ░⁬▒╖ ļȞǟ Ʒƒʫ
ǌȩʠ̒ɋƒ̈ ʻȞɴ˿ʻ ˉȞǟ ǁɴɣʻ˞ɝǟǌ Ʒƒɣǌ˿ȩǌˉȞ ɴȇ ˉȞǟ J ã ʠɴʫˉ ░⁭▒╖ ļȞȩʻ ǁɴɣʻ˞ɝǟǌ Ʒƒɣǌ˿ȩǌˉȞ ɴɣɋ̈ ʫǟʠʫǟʻǟɣˉʻ ˉȞǟ
Ʒƒɣǌ˿ȩǌˉȞ ƒɋɋɴǁƒˉȩɴɣ ˉȞƒˉ ļɴɴɋʻǟˉ ǁƒɣ ȩǌǟɣˉȩȇ̈ ░ǁɴɣ̨Ȋ˞ʫǟǌ ȩɣ ˉȞǟ J ã ʻˉʫǟƒɝʻ▒╖ ôˉȞǟʫ ɝǟʻʻƒȊǟʻ ɴɣ ˉȞǟ Ʒ˞ʻ
ƒʫǟ ɴɣɋ̈ ˻ȩʻȩƷɋǟ ˉɴ ƒɣ ǟ̇ˉǟʫɣƒɋ Ʒ˞ʻ ɋȩʻˉǟɣǟʫ ȇɴʫ ˉȞǟ ǟ̇ˉǟʫɣƒɋ ǌǟ˻ȩǁǟʻ╖ 

 

 

  

⁬ 

⁪ 

⁭ 

⁫ 



 

⁶⁶ 

  

⁫⁞╖⁬╖ TȩȊȩˉƒɋ ȩɣʠ˞ˉʻ 

ųɴ˞ ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ɣƒɝǟ ɴȇ ǌȩȊȩˉƒɋ ȩɣʠ˞ˉʻ ɴɣ ˉȞǟ¯ƒʫǌ˿ƒʫǟ İǟˉˉȩɣȊʻɣɴǌǟ ░⁪▒╖ ŋɣǌǟʫɣǟƒˉȞ ǟƒǁȞ ȩɣʠ˞ˉ ɋƒƷǟɋ
ȩʻ ƒ ǁɴɣɣǟǁˉȩɴɣ ȩǌǟɣˉȩ̨ǟʫ ȩɣ ˉȞǟ ȇɴʫɝƒˉ ☻JŲ╖ų☼┼ ˿Ȟǟʫǟ Ų ƒɣǌ ų ƒʫǟ ˻ƒɋ˞ǟʻ ˉȞƒˉ ȩǌǟɣˉȩȇ̈ ˉȞǟ ǁɴɣɣǟǁˉɴʫ ƒɣǌ ˉȞǟ
ʠȩɣ ɴȇ ˉȞǟ ǌǟ˻ȩǁǟ ʫǟʻʠǟǁˉȩ˻ǟɋ̈ ░⁫▒╖ ļȞǟʫǟ ƒʫǟ ˉȞʫǟǟ ǌȩȊȩˉƒɋ ȩɣʠ˞ˉ ˉ̈ʠǟʻ ░Óǟ˻ǟɋ┼Bǟƒǁɴɣ┼ ƒɣǌğ˞ɋʻǟ▒ ʻǟɋǟǁˉǟǌ ȇʫɴɝ
ˉȞǟļ̈ʠǟǁȞǟǁɅ Ʒɴ̇ǟʻ ░⁬▒╖ 

 

 

Types of digital inputs 

ūȞǟɣ ̈ɴ˞ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ¯ƒʫǌ˿ƒʫǟʻǟˉˉȩɣȊʻ ɴȇ ƒ ǌȩȊȩˉƒɋ ȩɣʠ˞ˉ┼ ̈ɴ˞ ǁƒɣ ʻǟɋǟǁˉ ȇʫɴɝ ˉȞʫǟǟ ɴʠˉȩɴɣʻ Ʒƒʻǟǌ ɴɣ ˉȞǟ
ƒʠʠɋȩǁƒˉȩɴɣ ˉ̈ʠǟ╖ ųɴ˞ ǁƒɣ ǌą̈̄ɣǟ ʻǟɣʻɴʫʻ ƒʻ ʻȞɴ˿ɣ Ʒǟɋɴ˿┼ Ʒ˞ˉ ˿ȩˉȞȩɣ ˉȞǟ¯ƒʫǌ˿ƒʫǟʻǟˉˉȩɣȊʻ ̈ɴ˞ ǁƒɣ ƒɋʻɴ
ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ǌǟƷ˞Ȋ ǁȞƒɣɣǟɋʻ ǁʫǟƒˉǟǌ╖ 

Óǟ˻ǟɋ┴ ŋʻǟǌ ȇɴʫ ʻȩɝʠɋǟ┼ ǌȩȊȩˉƒɋ ʠ˞ʻȞ Ʒ˞ˉˉɴɣ┼ ôɣ╜ôȇȇ ȩɣʠ˞ˉʻ╖  ʻˉƒɣǌƒʫǌ ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ ˉȞƒˉ ƒɋɋɴ˿ʻ ̈ɴ˞ ˉɴ
Ȋǟɣǟʫƒˉǟ ǁȞƒɣɣǟɋʻ ˉɴ ˻ȩǟ˿ ˉȞǟ ɴ˞ˉʠ˞ˉ ɋǟ˻ǟɋ ɴȇ ˉȞǟ ǌȩȊȩˉƒɋ ʻǟɣʻɴʫ╖ 

 

Bǟƒǁɴɣ┴ ŋʻǟǌ ˿Ȟǟɣ ̈ɴ˞ ǁɴɣ̨Ȋ˞ʫǟ ƒɣ ǟɣǌ ɴȇ ɋƒʠ ˉȩɝȩɣȊ Ʒǟƒǁɴɣ ░ʻǟǟBǟƒǁɴɣʻ▒╖ ųɴ˞ ǁƒɣ Ȋǟɣǟʫƒˉǟ ɝ˞ɋˉȩʠɋǟ
ǁȞƒɣɣǟɋʻ ȇɴʫ ǌǟƷ˞Ȋ ȇʫɴɝ ˉȞǟ ǌȩȊȩˉƒɋ ʠ˞ɋʻǟ ǌ˞ʫƒˉȩɴɣ ƒɣǌ ʻˉƒʫˉ ˉȩɝǟ╖ ļȞȩʻ ȩʻ ˞ʻǟȇ˞ɋ ˿Ȟǟɣ ̈ɴ˞ ˞ʻǟ ƒɣ ¸Ħ Ʒǟƒǁɴɣ
ˉɴ ǌǟˉǟǁˉ ˉȞǟ ʻˉƒʫˉ ̨ɣȩʻȞ ɋȩɣǟ┼ ƒʻ ƒ ʻˉƒɣǌƒʫǌ ʠ˞ɋʻǟ ˉȩɝǟ ɴȇ ￼⁪⁫ɝʻ ȩʻ ˞ʻ˞ƒɋɋ̈ ʫǟʧ˞ȩʫǟǌ╖ 

 

ğ˞ɋʻǟ┴ ŋʻǟǌ ˿Ȟǟɣ ̈ɴ˞ ǁɴɣ̨Ȋ˞ʫǟ ʫɴˉƒˉȩɴɣƒɋ ɴʫ T ⁪⁪ȩ ˿Ȟǟǟɋ ʻʠǟǟǌ ȩɣʠ˞ˉʻ ˿Ȟǟʫǟ ˉȞǟ ɣ˞ɝƷǟʫ ɴȇ ʠ˞ɋʻǟʻ
ǁɴʫʫǟɋƒˉǟʻ ˉɴ ˉȞǟ ɣ˞ɝƷǟʫ ɴȇ ʫǟ˻ɴɋ˞ˉȩɴɣʻ╖ ļȞȩʻ Ȋǟɣǟʫƒˉǟʻ ȇʫǟʧ˞ǟɣǁ̈ ǁȞƒɣɣǟɋʻ ȇɴʫ ʫɴˉƒˉȩɴɣƒɋ ʻǟɣʻɴʫʻ ƒɣǌ ˉȞǟ
ˉȩɝǟ Ʒǟˉ˿ǟǟɣ ˉǟǟˉȞ╖ 

 



 

⁪⁞⁞ 

  

 

⁫⁞╖⁭╖ TȩȊȩˉƒɋ ğūß ɴ˞ˉʠ˞ˉʻ 

 

 ɴʫ ǌǟ˻ȩǁǟʻ ˿ȩˉȞ TȩȊȩˉƒɋ ğūß ô˞ˉʠ˞ˉ ǁƒʠƒƷȩɋȩˉ̈┼ ̈ɴ˞ ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ɣƒɝǟ ɴȇ ˉȞǟ TȩȊȩˉƒɋ ğūß ô˞ˉʠ˞ˉʻ ɴɣ
ˉȞǟ̄ƒʫǌ˿ƒʫǟ İǟˉˉȩɣȊʻɣɴǌǟ ░⁪╖▒╖ ŋɣǌǟʫɣǟƒˉȞ ǟƒǁȞ ğūß ô˞ˉʠ˞ˉ ɋƒƷǟɋ ȩʻ ƒ ǁɴɣɣǟǁˉȩɴɣ ȩǌǟɣˉȩ̨ǟʫ ȩɣ ˉȞǟ ȇɴʫɝƒˉ
☻JŲ╖ų☼┼ ˿Ȟǟʫǟ Ų ƒɣǌ ų ƒʫǟ ˻ƒɋ˞ǟʻ ˉȞƒˉ ȩǌǟɣˉȩȇ̈ ˉȞǟ ǁɴɣɣǟǁˉɴʫ ƒɣǌ ˉȞǟ ʠȩɣ ɴȇ ˉȞǟ ǌǟ˻ȩǁǟ ʫǟʻʠǟǁˉȩ˻ǟɋ̈ ░⁫▒╖ ļȞǟ
ğūß ɴ˞ˉʠ˞ˉßɴǌǟ░ȞȩȊȞ◊̒ ȩǌǟ ɴʫ ɋɴ˿◊̒ ȩǌǟ▒ ȩʻ ǌȩʻʠɋƒ̈ǟǌ ░⁬▒╖  

⁬ 

⁫ 

⁪ 



 

⁪⁞⁪ 

  

⁫⁞╖⁮╖ ċǁȩˉƒˉȩɴɣʻ 

ųɴ˞ ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ɣƒɝǟ ɴȇ ʠɴ˿ǟʫ ʻ˞ʠʠɋȩǟʻ ░Ʌɣɴ˿ɣ ƒʻ ☻ǟ̇ǁȩˉƒˉȩɴɣʻ☼▒ ɴɣ ˉȞǟ¯ƒʫǌ˿ƒʫǟ İǟˉˉȩɣȊʻɣɴǌǟ ░⁪▒╖
ŋɣǌǟʫɣǟƒˉȞ ǟƒǁȞċǁȩˉƒˉȩɴɣɋƒƷǟɋ ȩʻ ƒ ǁɴɣɣǟǁˉȩɴɣ ȩǌǟɣˉȩ̨ǟʫ ȩɣ ˉȞǟ ȇɴʫɝƒˉ ☻JŲ╖ų☼┼ ˿Ȟǟʫǟ Ų ƒɣǌ ų ƒʫǟ ˻ƒɋ˞ǟʻ ˉȞƒˉ
ȩǌǟɣˉȩȇ̈ ˉȞǟ ǁɴɣɣǟǁˉɴʫ ƒɣǌ ˉȞǟ ʠȩɣ ɴȇ ˉȞǟ ǌǟ˻ȩǁǟ┼ ʫǟʻʠǟǁˉȩ˻ǟɋ̈ ░⁫▒╖ İǟɋǟǁˉ ˉȞǟcɣƒƷɋǟǌ╗ǁȞǟǁɅƷɴ̇ ░⁬▒ ˉɴ ǟɣƒƷɋǟ
ɴʫ ǌȩʻƒƷɋǟ ˉȞǟ ǟ̇ǁȩˉƒˉȩɴɣ Ʒ̈ ʻǟɋǟǁˉȩɣȊ ˉȞǟ İɴɝǟ ǟ̇ǁȩˉƒˉȩɴɣʻ ɴȇȇǟʫ ˻ƒʫȩƒƷɋǟ ɴ˞ˉʠ˞ˉ ˻ɴɋˉƒȊǟ ǁƒʠƒƷȩɋȩˉ̈╖  ɴʫ ˉȞǟʻǟ
˻ƒʫȩƒƷɋǟ ǟ̇ǁȩˉƒˉȩɴɣʻ ̈ɴ˞ ǁƒɣ ǁɋȩǁɅ ˉȞǟ ʫǟʧ˞ȩʫǟǌ ǁȞǟǁɅƷɴ̇ ˉɴ ʻǟˉ ˉȞǟ ɴ˞ˉʠ˞ˉ ˻ɴɋˉƒȊǟ ░⁭▒╖ 

 
  



 

⁪⁞⁫ 

  

⁫⁞╖⁯╖ Ó¸ã ʠɴʫˉʻ 

ųɴ˞ ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ɣƒɝǟ ɴȇ ˉȞǟ Ó¸ã ʠɴʫˉʻ ɴɣ ˉȞǟ¯ƒʫǌ˿ƒʫǟ İǟˉˉȩɣȊʻɣɴǌǟ ░⁪▒╖ ŋɣǌǟʫɣǟƒˉȞ ǟƒǁȞ Ó¸ã ʠɴʫˉ
ɋƒƷǟɋ ȩʻ ƒ ǁɴɣɣǟǁˉȩɴɣ ȩǌǟɣˉȩ̨ǟʫ ȩɣ ˉȞǟ ȇɴʫɝƒˉ ☻JŲ╖ų☼┼ ˿Ȟǟʫǟ Ų ƒɣǌ ų ƒʫǟ ˻ƒɋ˞ǟʻ ˉȞƒˉ ȩǌǟɣˉȩȇ̈ ˉȞǟ ǁɴɣɣǟǁˉɴʫ ƒɣǌ
ˉȞǟ ʠȩɣ ɴȇ ˉȞǟ ǌǟ˻ȩǁǟ ʫǟʻʠǟǁˉȩ˻ǟɋ̈ ░⁫▒╖ 

 

⁫⁞╖⁴╖ İǟʫȩƒɋğɴʫˉʻ 

ôɣ ˉȞǟ¯ƒʫǌ˿ƒʫǟ İǟˉˉȩɣȊʻɣɴǌǟ┼ ˞ɣǌǟʫɣǟƒˉȞ ǟƒǁȞİǟʫȩƒɋ ğɴʫˉɋƒƷǟɋ ȩʻ ƒ ǁɴɣɣǟǁˉȩɴɣ ȩǌǟɣˉȩ̨ǟʫ ȩɣ ˉȞǟ ȇɴʫɝƒˉ
☻JŲ╖ų☼┼ ˿Ȟǟʫǟ Ų ƒɣǌ ų ƒʫǟ ˻ƒɋ˞ǟʻ ˉȞƒˉ ȩǌǟɣˉȩȇ̈ ˉȞǟ ǁɴɣɣǟǁˉɴʫ ƒɣǌ ˉȞǟ ʠȩɣ ɴȇ ˉȞǟ ǌǟ˻ȩǁǟ┼ ʫǟʻʠǟǁˉȩ˻ǟɋ̈ ░⁪▒╖ ųɴ˞ ǁƒɣ
ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ɣƒɝǟʻ ɴȇ ˉȞǟİǟʫȩƒɋ Ħ̇ƒɣǌļ̇ ğɴʫˉʻ░⁫▒╖ 

 

 

⁫ 

⁪ 

⁪ 

⁫ 



 

⁪⁞⁬ 

  

⁫⁞╖⁵╖ Jɴɣ̨Ȋ˞ʫǟ ƒɣcˉȞǟʫJƒˉ ǟ̇ʠƒɣʻȩɴɣ ǌǟ˻ȩǁǟ 

ļɴ ƒǌǌ ƒɣ cˉȞǟʫJƒˉ ǟ̇ʠƒɣʻȩɴɣ ǌǟ˻ȩǁǟ ʻ˞ǁȞ ƒʻ ˉȞǟ c ¸⁬⁫ ɴʫ İËŋ ǁɋȩǁɅ ˉȞǟּרƷ˞ˉˉɴɣ ░⁪▒┼ ƒɣǌ ˉȞǟɣ ʻǟɋǟǁˉ ˉȞǟ
ǌǟ˻ȩǁǟ ȇʫɴɝ ˉȞǟ ǌʫɴʠǌɴ˿ɣ ɝǟɣ˞ ░⁫▒ 

 

ųɴ˞ ǁƒɣ ƒǌǌ ɝ˞ɋˉȩʠɋǟ ǟ̇ʠƒɣʻȩɴɣ ǌǟ˻ȩǁǟʻ ƒɣǌ ȩɝʠɴʫˉ ƒɣǌ ǟ̇ʠɴʫˉ ʠʫǟ˻ȩɴ˞ʻɋ̈ ǁɴɣ̨Ȋ˞ʫǟǌ ǟ̇ʠƒɣʻȩɴɣ ǌǟ˻ȩǁǟʻ
Ʒǟˉ˿ǟǟɣ ǟ̇ȩʻˉȩɣȊ ʻǟˉ˞ʠʻ ░⁪▒╖ ļȞǟ ɴʫǌǟʫ ɴȇ ˉȞǟ ǌǟ˻ȩǁǟʻ ȩɣ ˉȞǟ ɋȩʻˉ ɝ˞ʻˉ ɝƒˉǁȞ ˉȞǟ ɴʫǌǟʫ ȩɣ ˿ȞȩǁȞ ˉȞǟ̈ ƒʫǟ
ʠȞ̈ʻȩǁƒɋɋ̈ ǁɴɣɣǟǁˉǟǌ ɴɣ ˉȞǟ cˉȞǟʫJƒˉ Ʒ˞ʻ╖ ŋʻǟ ˉȞǟʫǟɴʫǌǟʫ ˉɴɴɋʻ ░⁫▒ ˉɴ ǁȞƒɣȊǟ ˉȞǟ ɴʫǌǟʫ ɴȇ ˉȞǟ ǌǟ˻ȩǁǟʻ ȩɣ ˉȞǟ
ɋȩʻˉ ˞ʠ ɴʫ ǌɴ˿ɣ ░⁫▒╖ ŋʻǟ ˉȞǟ ☻Ʒȩɣ☼ ɴʠˉȩɴɣ ░⁬▒ ˉɴ ǌǟɋǟˉǟ ǟ̇ʠƒɣʻȩɴɣ ǌǟ˻ȩǁǟʻ ȇʫɴɝ ˉȞǟ ɋȩʻˉ╖ ¸ȇ ƒɣ ǟ̇ʠƒɣʻȩɴɣ ǌǟ˻ȩǁǟ ȩʻ
ʫǟɝɴ˻ǟǌ ȇʫɴɝ ˉȞǟ ˻ǟȞȩǁɋǟ Ʒ˞ˉ ̈ɴ˞ ǌɴ ɣɴˉ ˿ƒɣˉ ˉɴ ǌǟɋǟˉǟ ˉȞǟ ǌǟ˻ȩǁǟ ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ ȇʫɴɝ ˉȞǟ ɋȩʻˉ┼ ǌǟʻǟɋǟǁˉ ˉȞǟ
☻ǟɣƒƷɋǟ☼ Ʒɴ̇ ░⁭▒╖ 

 

ļȞǟ ȩɣʠ˞ˉʻ ƒɣǌ ɴ˞ˉʠ˞ˉʻ ȇɴʫ ˉȞǟ ǟ̇ʠƒɣʻȩɴɣ ǌǟ˻ȩǁǟ ƒʠʠǟƒʫ ȩɣ¯ƒʫǌ˿ƒʫǟ İǟˉˉȩɣȊʻȩɣ ˉȞǟ ʻƒɝǟ ȇɴʫɝƒˉ ƒɣǌ ƒʫǟ
ǁɴɣ̨Ȋ˞ʫǟǌ ȩɣ ˉȞǟ ʻƒɝǟ ˿ƒ̈ ƒʻ ˉȞǟ ɋɴǁƒɋ ǌǟ˻ȩǁǟ Ȟƒʫǌ˿ƒʫǟ ʻǟˉˉȩɣȊʻ╖ 

⁫ 
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⁭ 

⁪ ⁫ ⁬ 



 

⁪⁞⁭ 

  

 

ãɴˉǟ┴ ūȞǟɣ ƒɣ ǟ̇ʠƒɣʻȩɴɣ ǌǟ˻ȩǁǟ ȩʻ ǟɣƒƷɋǟǌ┼ ˉȞǟ ǟ̇ʠƒɣʻȩɴɣ ǌǟ˻ȩǁǟ ǁȞƒɣɣǟɋʻ ƒʫǟ ƒ˞ˉɴɝƒˉȩǁƒɋɋ̈ ʠɴʠ˞ɋƒˉǟǌ ɴɣ
ˉȞǟJȞƒɣɣǟɋ Ħƒˉǟʻɣɴǌǟ┼ Ʒ˞ˉ ˉȞǟ ɋɴȊȊȩɣȊ ʫƒˉǟʻ ɝ˞ʻˉ Ʒǟ ʻǟˉ╖ 

 

  



 

⁪⁞⁮ 

  

⁫⁪╖ ÓƒˉǁȞȩɣȊ 

ļȞǟÓƒˉǁȞȩɣȊɣɴǌǟ ȩɣ ļɴɴɋʻǟˉ ʻǟˉ˞ʠʻ ƒɋɋɴ˿ʻ ƒ ǌǟ˻ȩǁǟ ˉɴ ʫǟˉƒȩɣ ƒ ˻ƒɋ˞ǟ ɴ˻ǟʫ ƒ ʠɴ˿ǟʫ ǁ̈ǁɋǟ ƒȇˉǟʫ ƒ ʻʠǟǁȩ̨ǟǌ
ǟ˻ǟɣˉ╖ ųɴ˞ ǁƒɣ ǁʫǟƒˉǟ ˉȞǟʻǟ ǟ˻ǟɣˉʻ ɴɣ ˉȞǟİ̈ʻˉǟɝ İˉƒˉ˞ʻɣɴǌǟ ɴʫ ˞ʻǟ ǌǟȇƒ˞ɋˉ ǟ˻ǟɣˉʻ ˉȞƒˉ ƒʫǟ ǁƒɋǁ˞ɋƒˉǟǌ ɴɣ
ˉȞǟ ǌǟ˻ȩǁǟ╖ 

⁫⁪╖⁪╖ ÓƒˉǁȞȩɣȊ ˻ƒɋ˞ǟʻ 

Generating custom events 

ųɴ˞ ǁƒɣ ǁʫǟƒˉǟ ǁ˞ʻˉɴɝ ǟ˻ǟɣˉʻ ɴɣ ˉȞǟİ̈ʻˉǟɝ İˉƒˉ˞ʻɣɴǌǟ╖JɋȩǁɅּ̄ר ɴ ǁʫǟƒˉǟ ƒ ǁ˞ʻˉɴɝ ǟ˻ǟɣˉ ░⁪▒╖ ųɴ˞ ǁƒɣ
ȩɝʠɴʫˉ ƒɣǌ ǟ̇ʠɴʫˉ ǁ˞ʻˉɴɝ ǟ˻ǟɣˉʻ Ʒǟˉ˿ǟǟɣ ǟ̇ȩʻˉȩɣȊ ʻǟˉ˞ʠʻ ˞ʻȩɣȊ ˉȞǟ ȩɝʠɴʫˉ ƒɣǌ ǟ̇ʠɴʫˉ ˉɴɴɋʻ ░⁫▒╖ ųɴ˞ ǁƒɣ
ǌǟɋǟˉǟ ǁ˞ʻˉɴɝ ǟ˻ǟɣˉʻ ˿ȩˉȞ ˉȞǟ ☻Ʒȩɣ☼ ˉɴɴɋ╖ ļɴ ǌȩʻƒƷɋǟ ƒ ǁ˞ʻˉɴɝ ˻˻ǟɣˉ ˿ȩˉȞɴ˞ˉ ǌǟɋǟˉȩɣȊ ȩˉ ȇʫɴɝ ˉȞǟ ʻǟˉ˞ʠ┼
ǌǟʻǟɋǟǁˉ ˉȞǟ ☻ǟɣƒƷɋǟ☼ Ʒɴ̇ ░⁭▒╖ 

 

ß˞ɋˉȩʠɋǟ ǁ˞ʻˉɴɝ ǟ˻ǟɣˉʻ ǁƒɣ Ʒǟ ƒǌǌǟǌ╖ ¸ɣ ˉȞǟ ǟ̇ƒɝʠɋǟ Ʒǟɋɴ˿┼ ƒ ǁ˞ʻˉɴɝ ǟ˻ǟɣˉ ȩʻ ǁʫǟƒˉǟǌ Ʒƒʻǟǌ ɴɣ ƒ ßƒˉȞʻ
ǁȞƒɣɣǟɋ ǁɴ˞ɣˉǟʫ┼ ʻɴ ˉȞƒˉ ʫǟʠǟƒˉƒƷɋǟ ǟ˻ǟɣˉʻ ƒʫǟ ʠʫǟʻǟɣˉ ȩɣ ˉȞǟ ǌƒˉƒ░ˉȞƒˉ ȩʻǟ˻ǟʫ̈ ⁪⁞ ʻǟǁɴɣǌʻ▒╖ļȞǟ ǁȞƒɣɣǟɋ
˞ʻǟǌ ☻ÓƒˉǁȞȩɣȊ Jɴ˞ɣˉǟʫ☼┼ ʻȩɝʠɋ̈ Ȋǟɣǟʫƒˉǟʻ ˻ƒɋ˞ǟ Ʒǟˉ˿ǟǟɣ ⁞◊⁪⁞ ░⁪▒╖ôɣ ƒ ˻ǟȞȩǁɋǟ┼ ɴˉȞǟʫ ǟ˻ǟɣˉʻ ǁƒɣ Ʒǟ ˞ʻǟǌ ʻ˞ǁȞ
ƒʻ ☻Tʫȩ˻ǟ ô˞ˉ☼ ɴʫ ☻Jƒʫ ¯ƒɋˉ☼┼ ȩȇ ɝɴʫǟ ƒʠʠɋȩǁƒƷɋǟ╖ 
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⁪⁞⁯ 

  

ųɴǁ˞ƒɣ ɣƒɝǟ ˉȞǟ ǁ˞ʻˉɴɝ ǟ˻ǟɣˉ ░⁪▒ ƒɣǌ ƒǌǌ ƒɣ ɴʠˉȩɴɣƒɋ ǌǟʻǁʫȩʠˉȩɴɣ ȇɴʫ ˉȞǟ ǟ˻ǟɣˉ ░⁫▒╖ ųɴ˞ ǁƒɣ ƒɋʻɴɣƒɝǟ ˉȞǟ
Ʒȩ◊̨̄ ǟɋǌ ǌą̈̄ɣȩˉȩɴɣ ʻˉƒˉǟʻ┼ ƒʠʠɋ̈ ƒǁɴɋɴ˞ʫ ȇɴʫ ǟƒǁȞ ʻˉƒˉǟ ░⁬▒┼ ƒɣǌǌą̈̄ɣǟ ƒˉʫȩȊȊǟʫǁɴɣǌȩˉȩɴɣ ░⁭▒╖ 

ųɴɣ˞ǟǟǌ ˉɴʻ˞ʠʠɋ̈ ƒ ɣƒɝǟ ȇɴʫ ˉȞǟ ☻ˉʫƒɣʻȩˉȩɴɣ☼ Ʒǟˉ˿ǟǟɣ ☻Tǟȇƒ˞ɋˉ ˉɴ İǟˉ☼ ƒɣǌ ☻İǟˉ ˉɴ ☻Tǟȇƒ˞ɋˉ☼╖ ļȞǟ ǟ˻ǟɣˉʻ
ǁȞƒɣɣǟɋʻ ƒʫǟ ˉȞǟɣ Ȋǟɣǟʫƒˉǟǌ╖ 

 

¸ɣ ˉȞǟ ǟ̇ƒɝʠɋǟ Ʒǟɋɴ˿┼ ˿Ȟǟɣ ˉȞǟ ɋƒˉǁȞȩɣȊ ǁɴ˞ɣˉǟʫ ʫǟƒǁȞǟʻ ⁪⁞┼ ƒɣ ǟ˻ǟɣˉ ǁƒɋɋǟǌ ☻İǟˉ ÓƒˉǁȞ☼ ȩʻ Ȋǟɣǟʫƒˉǟǌ ˿Ȟǟɣ
ˉȞǟ ˉʫƒɣʻȩˉȩɴɣ ȇʫɴɝ ☻Tǟȇƒ˞ɋˉ ˉɴ İǟˉ☼ ɴǁǁ˞ʫʻ ƒʻ ˉȞǟ ɋƒˉǁȞ ǁɴɣǌȩˉȩɴɣʻ Ʒǟǁɴɝǟ ˉʫ˞ǟ╖ Jɴɣ˻ǟʫʻǟɋ̈┼ ƒɣ ǟ˻ǟɣˉ ǁƒɋɋǟǌ

☻Ħǟʻǟˉ ÓƒˉǁȞ☼ ȩʻ Ȋǟɣǟʫƒˉǟǌ ˿Ȟǟɣ ˉȞǟ ɋƒˉǁȞ ǁɴɣǌȩˉȩɴɣʻ Ʒǟǁɴɝǟ ˞ɣˉʫ˞ǟ ƒʻ ˉȞǟ ˉʫƒɣʻȩˉȩɴɣʻ ȇʫɴɝ ☻İǟˉ ˉɴ Tǟȇƒ˞ɋˉ☼
ɴǁǁ˞ʫʻ╖ 

 

Add a latching channel 

ôɣǁǟ ƒɣ ǟ˻ǟɣˉ ȩʻ ƷǟȩɣȊ Ȋǟɣǟʫƒˉǟǌ┼ ̈ɴ˞ ǁƒɣ ǁʫǟƒˉǟ ˉȞǟ ɋƒˉǁȞȩɣȊ ǁȞƒɣɣǟɋ╖ ôɣ ˉȞǟÓƒˉǁȞȩɣȊɣɴǌǟ┼ ǁɋȩǁɅ ˉȞǟּ̄ר ɴɴɋ
░⁪▒╖ ŋʻǟ ˉȞǟ ȩɝʠɴʫˉ ƒɣǌ ǟ̇ʠɴʫˉ ˉɴɴɋʻ ░⁫▒ ˉɴ ȩɝʠɴʫˉ ƒɣǌ ǟ̇ʠɴʫˉ ɋƒˉǁȞȩɣȊ ǁȞƒɣɣǟɋʻ Ʒǟˉ˿ǟǟɣ ǟ̇ȩʻˉȩɣȊ ʻǟˉ˞ʠʻ╖ ŋʻǟ
ˉȞǟ ☻Ʒȩɣ☼ ˉɴɴɋ ░⁬▒ ˉɴ ǌǟɋǟˉǟ ɋƒˉǁȞȩɣȊ ǁȞƒɣɣǟɋʻ╖ 
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ųɴ˞ ǁƒɣ ǌą̈̄ɣǟ ƒ ɣƒɝǟ ȇɴʫ ˉȞǟ ɋƒˉǁȞȩɣȊ ǁȞƒɣɣǟɋ ░⁪▒ ƒɣǌ ƒǌǌ ƒɣ ɴʠˉȩɴɣƒɋ ǌǟʻǁʫȩʠˉȩɴɣ ɴȇ ȩˉ ░⁫▒╖ JɋȩǁɅ ˉȞǟBʫɴ˿ʻǟ
ɝǟɣ˞ ˉɴ ʻǟɋǟǁˉ ƒɣ ȩɣʠ˞ˉ ǁȞƒɣɣǟɋ ȇɴʫ ˉȞǟ ɋƒˉǁȞ ˉʫȩȊȊǟʫ ȇʫɴɝ ˉȞǟ ƒ˻ƒȩɋƒƷɋǟ ǁȞƒɣɣǟɋʻ ░⁬▒╖ İǟɋǟǁˉ ˉȞǟ ʫǟʧ˞ȩʫǟǌ
ˉʫȩȊȊǟʫ ░B˞ˉˉɴɣ ɴʫ c˻ǟɣˉ▒ ȇʫɴɝ ˉȞǟ ǌʫɴʠǌɴ˿ɣ ɝǟɣ˞ ░⁭▒╖  ʫɴɝ ˉȞǟBʫɴ˿ʻǟɝǟɣ˞┼ ʻǟɋǟǁˉ ˉȞǟ ɋƒˉǁȞȩɣȊ ǟ˻ǟɣˉ ȇʫɴɝ
ˉȞǟ ƒ˻ƒȩɋƒƷɋǟ ǟ˻ǟɣˉʻ ░⁮▒╖ 

 

 

ļȞǟ ɋƒˉǁȞǟǌ ˻ƒɋ˞ǟ ȩʻ ˞ʠǌƒˉǟǌ ƒˉ ƒ ɝƒ̇ȩɝ˞ɝ ʫƒˉǟ ɴȇ ⁪¯̔╖ ôɣǁǟ ˉȞǟ ǌǟ˻ȩǁǟ ȩʻ ʠɴ˿ǟʫ ǁ̈ǁɋǟǌ ˉȞǟ ɣɴɣ◊˻ ɴɋƒˉȩɋǟ
ɝǟɝɴʫ̈ ǁȞǟǁɅʻ ˉȞƒˉ ˉȞǟ ǁȞƒɣɣǟɋ ȩʻ ǟʧ˞ƒɋ ˉɴ ˉȞǟ ɋƒˉǁȞǟǌ ǁȞƒɣɣǟɋ ˻ƒɋ˞ǟ╖ ¸ȇ ˉȞǟʻǟ ˻ƒɋ˞ǟʻ ƒʫǟ ǌȩȇȇǟʫǟɣˉ ˉȞǟɣ ˉȞǟ
ǁȞƒɣɣǟɋ ʫǟˉʫȩǟ˻ǟʻ ˉȞǟ ɋƒˉǁȞǟǌ ǁȞƒɣɣǟɋ ˻ƒɋ˞ǟ╖ 

ūȞǟɣ ˉȞǟ ǌǟ˻ȩǁǟ ȩʻ ʠɴ˿ǟʫ ǁ̈ǁɋǟǌ┼ ˉȞǟ ɋƒˉǁȞȩɣȊ ɣɴǌǟ ʫǟˉƒȩɣʻ ˉȞǟ ɋƒʻˉ ɋƒˉǁȞǟǌ ˻ƒɋ˞ǟ ȇɴʫ ǟƒǁȞ ǌą̈̄ɣǟǌ ǁȞƒɣɣǟɋ╖ 

ļȞǟ ÓƒˉǁȞ İˉƒˉ˞ʻ ȩʻ ƒ Ʒȩˉ◊̨ ǟɋǌ ǁȞƒɣɣǟɋ ˿ȩˉȞ ˉȞǟ ȇɴɋɋɴ˿ȩɣȊ ǌą̈̄ɣȩˉȩɴɣʻ╖ 

 

 

ãɴˉǟ┴ ļȞǟ ǁ˞ʫʫǟɣˉ ɝƒ̇ ɣ˞ɝƷǟʫ ɴȇ ɋƒˉǁȞǟǌ ǁȞƒɣɣǟɋʻ ȩʻ ⁭⁫╖ ļȞǟ ɋɴȊȊȩɣȊ ʫƒˉǟ ȩʻ ǁƒʠʠǟǌ ƒˉ ⁪Ȟ̔┼ Ʒ˞ˉ ˉȞǟ
ǁƒɋǁ˞ɋƒˉȩɴɣ ʫƒˉǟ ȩʻ ǌʫȩ˻ǟɣ ȇʫɴɝ ˉȞǟ ʻɴ˞ʫǁǟ ǁȞƒɣɣǟɋ╖ 
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⁫⁫╖ ÓcT ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ 

ļȞǟÓcTJɴɣ̨Ȋ˞ʫƒˉȩɴɣɣɴǌǟ ȩʻ ˞ʻǟǌ ˉɴ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ÓcTʻ ˿ȞȩǁȞ ƒʫǟ ʠƒʫˉ ɴȇ ˉȞǟ Jɴʻ˿ɴʫˉȞ ʫƒɣȊǟ ɴȇ ǌȩʻʠɋƒ̈ʻ
ƒɣǌ ʻˉǟǟʫȩɣȊ ˿Ȟǟǟɋʻ╖ ųɴ˞ ǁƒɣ ˞ʻǟ ÓcTʻ ˉɴ ƒɋǟʫˉ ǌʫȩ˻ǟʫʻ ˉɴ ʻ̈ʻˉǟɝ ƒɋƒʫɝʻ┼ ˉɴ ǌȩʻʠɋƒ̈ ˻ǟȞȩǁɋǟ ȩɣȇɴʫɝƒˉȩɴɣ ɋȩɅǟ
Ʒƒˉˉǟʫ̈ ʻˉƒˉǟ ɴȇ ǁȞƒʫȊǟ┼ ɴʫ ˉɴ ȇǟǟǌƷƒǁɅ ȩɣȇɴʫɝƒˉȩɴɣ ɋȩɅǟ ȩȇ ˉ˞ʫɣ ʻȩȊɣƒɋʻ ƒʫǟ ɴɣ╖ 

⁫⁫╖⁪╖  ǌǌ ƒɣ ÓcT ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ 

JɋȩǁɅ ˉȞǟҌƷ˞ˉˉɴɣ┼ ˉɴ ɴʠǟɣ ˉȞǟ[95 /ƻƴŬƎǳǊŀǝƻƴ˿ȩɣǌɴ˿┼ ƒɣǌ ˉȞǟɣ ʻǟɋǟǁˉ ˉȞǟ ʫǟʧ˞ȩʫǟǌ ÓcT ǁɋ˞ʻˉǟʫ╖ 

 

 

 

cɣˉǟʫ ƒ ɣƒɝǟ ƒɣǌ ɴʠˉȩɴɣƒɋ ǌǟʻǁʫȩʠˉȩɴɣ ȇɴʫ ˉȞǟ ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ┼ ƒɣǌ ˉȞǟɣ ʻǟɋǟǁˉ ˉȞǟTǟȇƒ˞ɋˉ Jɴɋɴʫʻˉɴ Ʒǟ ˞ʻǟǌ ȩȇ
ɣɴɣǟ ɴȇ ˉȞǟ ǁɴɣǌȩˉȩɴɣʻ ȇɴʫ ˉȞǟ ʠƒˉˉǟʫɣʻ ƒʫǟ ɝǟˉ╖ 

  



 

⁪⁞⁶ 

  

⁫⁫╖⁫╖ ¸ɝʠɴʫˉ ƒɣǌ ǟ̇ʠɴʫˉ ƒɣ ÓcT ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ 

ųɴ˞ ǁƒɣ ȩɝʠɴʫˉ ƒɣǌ ǟ̇ʠɴʫˉ ƒɣ ÓcT ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ Ʒǟˉ˿ǟǟɣ ʻǟˉ˞ʠʻ┼ ǟȩˉȞǟʫ ȩɣǌȩ˻ȩǌ˞ƒɋɋ̈ ɴʫ ƒʻ ɝ˞ɋˉȩʠɋǟʻ ˿ȩˉȞȩɣ ƒ
Ȋʫɴ˞ʠ╖ 

 

 

⁫⁫╖⁬╖ Jɴɣ̨Ȋ˞ʫǟ ǌȩʻʠɋƒ̈ ÓcTʻ 

ūȞǟɣ ̈ɴ˞ ʻǟɋǟǁˉ ƒ ǌȩʻʠɋƒ̈ ǌǟ˻ȩǁǟ┼ ǁɋȩǁɅּ̄ר ɴ ƒǌǌ ƒ ɣǟ˿ ÓcT ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ╖ 

 

İǟˉ ˞ʠ ƒɣ ÓcT ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ┼ ƒʻ ʻȞɴ˿ɣ Ʒǟɋɴ˿┴ 

⁪╖ cɣˉǟʫ ˉȞǟ ɣƒɝǟ ɴȇ ˉȞǟ ÓcT ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ╖ 
 

⁫╖ cɣˉǟʫ ƒɣ ɴʠˉȩɴɣƒɋ ǌǟʻǁʫȩʠˉȩɴɣ ȇɴʫ ˉȞǟ ÓcT ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ╖ 
 

⁬╖ İǟɋǟǁˉ ˉɴ ǟȩˉȞǟʫ ǟɣƒƷɋǟ ɴʫ ǌȩʻƒƷɋǟ ˉȞǟ ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ ȩɣ ˉȞǟ ʻǟˉ˞ʠ╖ 
 

⁭╖ Jɴɣ̨Ȋ˞ʫǟ ˉȞǟ ÓcTʻ ˉɴ ̩ƒʻȞ┼ ƒɣǌ ˉȞǟɣ ʻǟˉ ˉȞǟ ̩ƒʻȞ ʫƒˉǟ╖ 
 

⁮╖ Jɴɣ̨Ȋ˞ʫǟ ˉȞǟ ÓcT ǁɴɋɴ˞ʫʻ╖ 
 

⁯╖ JɋȩǁɅ ˉȞǟ ÓcTʻ ˉɴ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ÓcTʻ ˉȞƒˉ ƒʫǟ ƒǁˉȩ˻ǟ ɴɣ ˉȞǟ ǌȩʻʠɋƒ̈╖ ūȞǟɣ ̈ɴ˞ ʻǟɋǟǁˉ ˉȞǟ ɋƒʻȞɴʠˉȩɴɣ┼ ̈ɴ˞
ǁƒɣ ǁɋȩǁɅ ˉȞǟ ÓcTˉɴ ʻǟɋǟǁˉ˿ȞǟˉȞǟʫ ȩˉ ȩʻƒǁˉȩ˻ǟɴɣ ˉȞǟ ʠʫȩɝƒʫ̈ ɴʫ ʻǟǁɴɣǌƒʫ̈ ̩ƒʻȞ╖ 
 

⁴╖ Jɴɣ̨Ȋ˞ʫǟ ˉȞǟ ǁɴɣǌȩˉȩɴɣʻ ˉɴ ǌʫȩ˻ǟ ˉȞǟ ÓcTʻ► ɋƒʫɝ┼ Bȩˉ◊̨ ǟɋǌ ǁȞƒɣɣǟɋ┼ JȞƒɣɣǟɋ╖ ɴʫ İˉʫƒˉǟȊ̈╖ ųɴ˞ ǁƒɣ ƒǌǌ
ɝ˞ɋˉȩʠɋǟ ǁɴɣǌȩˉȩɴɣʻ╖ 

 



 

⁪⁪⁞ 

  

 

  



 

⁪⁪⁪ 

  

⁫⁬╖ Ó¸ã 

 ɋɋ Jɴʻ˿ɴʫˉȞ Ó¸ã◊ǁƒʠƒƷɋǟ ǌǟ˻ȩǁǟʻ Ȟƒ˻ǟ Ó¸ã ȇ˞ɣǁˉȩɴɣƒɋȩˉ̈ ˉɴ ƒɋɋɴ˿ ̈ɴ˞ ˉɴ ȇ˞ɋɋ̈ ǁɴɣ̨Ȋ˞ʫǟ Ó¸ã Ʒ˞ʻǟʻ ƒɣǌ ǌǟ˻ȩǁǟ
ƷǟȞƒ˻ȩɴ˞ʫ ˉȞʫɴ˞ȊȞ ļɴɴɋʻǟˉ╖ ļȞǟJɴɣ̨Ȋ˞ʫƒƷɋǟ Ó¸ãɣɴǌǟ ȩʻ ǁɴɝʠƒˉȩƷɋǟ ˿ȩˉȞ Ó¸ã ⁫╖⁞ ƒɣǌ ȞȩȊȞǟʫ ˻ǟʫʻȩɴɣʻ ˿ȞȩǁȞ
ʫǟʧ˞ȩʫǟ ƒɣ╕ɈǊę̏ɋǟ ˿ȞȩǁȞ ɝƒˉǁȞǟʻ ˉȞȩʻ ʻˉƒɣǌƒʫǌ╖ 

⁫⁬╖⁪╖ Jɴɣ̨Ȋ˞ʫǟ ƒ Ó¸ã Ʒ˞ʻ 

ļɴ ǁɴɣ̨Ȋ˞ʫǟ ƒ Ó¸ã Ʒ˞ʻ┼ ǁɋȩǁɅ ȩɝʠɴʫˉ ░⁪▒┼ ƒɣǌ ˉȞǟɣ ʻǟɋǟǁˉ ƒ ļɴɴɋʻǟˉ ÓȩƷʫƒʫ̈  ȩɋǟ ░╕˂Ɉȅ▒ ░⁫▒ ɴʫ Ó¸ã Tǟʻǁʫȩʠˉȩɴɣ  ȩɋǟ
░╕ɈǊȅ▒ ░⁬▒╖ųɴ˞ ǁƒɣ ˞ʻǟ ˞ʻȩɣȊ ˉȞǟ ȩɝʠɴʫˉ ƒɣǌ ǟ̇ʠɴʫˉ ˉɴɴɋʻ ░⁪ ⁭▒ ˉɴȩɝʠɴʫˉ ƒɣǌ ǟ̇ʠɴʫˉ Ó¸ã Ʒ˞ʻǟʻ Ʒǟˉ˿ǟǟɣ
ǟ̇ȩʻˉȩɣȊ ʻǟˉ˞ʠʻ ƒʻ ƒ╕˂Ɉę̏ɋǟ╖ 

 

¸ȇ ˉȞǟ ÓT  ȩɝʠɴʫˉ ˉɴɴɋ ȩʻ ǟɣƒƷɋǟǌ┼ ̈ɴ˞ ǁƒɣ Ʒʫɴ˿ʻǟ ˉɴ ˉȞǟ ̨ɋǟ ȇʫɴɝ ƒɣ̈ ɋɴǁƒˉȩɴɣ ɴɣ ˉȞǟ ğJ ░⁪▒╖ 

 

 

 

 

 

ūȞǟɣ ̈ɴ˞ ʻǟɋǟǁˉ ˉȞǟ╕ɈǊȅɴʫ╕˂Ɉę̏ɋǟ┼ ļɴɴɋʻǟˉ ǁȞǟǁɅʻ ˉȞǟ ̨ɋǟ ˉɴ ɝƒɅǟ ʻ˞ʫǟ ȩˉ ƒǌȞǟʫǟʻ ˉɴ ˉȞǟ Ó¸ã ʻˉƒɣǌƒʫǌ╖ Jʫȩˉȩǁƒɋ
ǟʫʫɴʫʻ ƒʫǟ ǌȩʻʠɋƒ̈ǟǌ ˿ȩˉȞ ˉȞǟȩʫ ɋȩɣǟ ʠɴʻȩˉȩɴɣ ˿ȩˉȞȩɣ ˉȞǟ ÓT ╖ ųɴ˞ ɝ˞ʻˉ ǁɴʫʫǟǁˉ ˉȞǟ ǟʫʫɴʫʻ ˉɴ Ʒǟ ƒƷɋǟ ˉɴ ȩɝʠɴʫˉ
ˉȞǟ ÓT ╖ 

 

ļȞǟ ÓT  ƒɣƒɋ̈ʻȩʻ ƒɋʻɴ ʻȞɴ˿ʻ ƒɣ̈ ˿ƒʫɣȩɣȊʻ╖ ŋɣɋȩɅǟ ǟʫʫɴʫʻ┼ ˿ƒʫɣȩɣȊʻ ǌɴ ɣɴˉ ʻˉɴʠ ˉȞǟ ̨ɋǟ ȇʫɴɝ ƷǟȩɣȊ ȩɝʠɴʫˉǟǌ
ȩɣˉɴ ˉȞǟ ʻǟˉ˞ʠ┼Ʒ˞ˉ ǁƒɣ ʫǟʻ˞ɋˉ ȩɣ ȩɣǁɴɣʻȩʻˉǟɣǁȩǟʻ ˿ȩˉȞ ˉȞǟ ǁȞƒɣɣǟɋ╖ 

 

 

⁭ 

⁪ 

⁫ 

⁬ 

⁪ 



 

⁪⁪⁫ 

  

JɋȩǁɅãǟ̇ˉ̄ɴ ǌȩʻʠɋƒ̈ ˉȞǟÓT  ¸ɝʠɴʫˉ Jɴɝʠɴɣǟɣˉʻǟɋǟǁˉȩɴɣ ɋȩʻˉ╖ųɴ˞ ǁƒɣ ʻǟɋǟǁˉ╜ǌǟʻǟɋǟǁˉ ʻǁȞǟǌ˞ɋǟƒ̄Ʒɋǟʻ┼
ȇʫƒɝǟʻ┼ƒɣǌǁȞƒɣɣǟɋʻ Ȟǟʫǟ╖

 

 

ųɴ˞ ǁƒɣ ƒɋʻɴ ʻǟˉ ˉȞǟ ˞ɣȩˉ ɝƒʠʠȩɣȊ ɴȇ ǟƒǁȞ ǁȞƒɣɣǟɋ ȩȇ ʫǟʧ˞ȩʫǟǌ╖ 

 

 

 



 

⁪⁪⁬ 

  

ôɣǁǟ ȩɝʠɴʫˉǟǌ┼ ˉȞǟ Ó¸ã ʻǁȞǟǌ˞ɋǟ ˉƒƷɋǟʻ ƒʫǟ ǌȩʻʠɋƒ̈ǟǌ ɴɣ ˉȞǟÓ¸ãɣɴǌǟ ƒɣǌ̈ɴ˞ ǁƒɣ ʻǟɋǟǁˉˉȞǟ ʫǟʧ˞ȩʫǟǌ Ó¸ã
ʠɴʫˉ ░⁪▒╖ 

 

 

¸ɝʠɴʫˉǟǌǁ̒Ȟǟǌ˞ɋǟƒ̄Ʒɋǟʻ ƒʫǟ ƒʻʻȩȊɣǟǌ ƒɣ ¸T ɣ˞ɝƷǟʫ ░⁪▒ Ʒ̈ ļɴɴɋʻǟˉ┼̒ ˉƒʫˉȩɣȊȇʫɴɝ̔ǟʫɴ╖ ļȞǟİǟɋǟǁˉȩɴɣ
JȞƒɣɣǟɋ░⁫▒ ǁɴɣˉʫɴɋʻ ˿ȞȩǁȞǁ̒Ȟǟǌ˞ɋǟ ˉƒƷɋǟ ȩʻ ʻǟɣˉ ɴ˞ˉ ɴɣ ˉȞǟ Ó¸ã Ʒ˞ʻ╖ 

 

 

ļȞǟ ʻǟɋǟǁˉȩɴɣ ǁȞƒɣɣǟɋ ʻȞɴ˞ɋǌ Ʒǟ ǁɴɣ̨Ȋ˞ʫǟǌ ƒʻ ƒɝƒˉȞʻ ǁȞƒɣɣǟɋ ˿ȩˉȞȩɣ ˉȞǟ ʻǟˉ˞ʠ ░İǟǟßƒˉȞʻ JȞƒɣɣǟɋʻ▒╖ ļȞǟ
ɝƒˉȞʻ ǁȞƒɣɣǟɋ ȩɣˉǟɣǌǟǌ ˉɴ ǁɴɣˉʫɴɋ ˉȞǟǟ̒ɋǟǁˉȩɴɣ ɝ˞ʻˉ Ʒǟ ƒʻʻȩȊɣǟǌ ƒʻƒŋ⁬⁫Tƒˉƒ ļ̈ʠǟ░⁪▒╖ 

 

 

  

⁪ 

⁪ 

⁫ 

⁪ 



 

⁪⁪⁭ 

  

ųɴ˞ ǁƒɣ ˻ȩǟ˿ ǟƒǁȞ̒ǁȞǟǌ˞ɋǟƒ̄Ʒɋǟ ˉɴ ʻȞɴ˿ ǟƒǁȞ ȇʫƒɝǟ ǁɴɣˉƒȩɣǟǌ ˿ȩˉȞȩɣ ȩˉ╖ 

 

 

ųɴ˞ ǁƒɣ ƒɋʻɴ ˻ȩǟ˿ ǟƒǁȞȇʫƒɝǟ ˉɴ ʻȞɴ˿ˉȞǟȩɣǌȩ˻ȩǌ˞ƒɋ ǁȞƒɣɣǟɋʻ ʠʫǟʻǟɣˉ˿ȩˉȞȩɣ ȩˉ╖ 

 

 

 

JȞƒɣɣǟɋʻ ˉȞƒˉ ƒʫǟǟɣǁɴǌǟǌ ˿ȩˉȞȩɣ ˉȞǟ Ó¸ã Ʒ˞ʻ ƒɋʻɴ ɣǟǟǌ ˉɴ Ʒǟ ǌą̈̄ɣǟǌ ˿ȩˉȞȩɣ ˉȞǟ ʻǟˉ˞ʠ ƒʻɝƒˉȞʻ ǁȞƒɣɣǟɋʻ╖ 

 

  



 

⁪⁪⁮ 

  

⁫⁭╖ ÓɴȊȊȩɣȊ ɴ˻ǟʫ˻ȩǟ˿ 

B̈ ǌǟȇƒ˞ɋˉ┼ ƒɋɋ Jɴʻ˿ɴʫˉȞ ɋɴȊȊȩɣȊ ǌǟ˻ȩǁǟʻ ƒʫǟ ǁɴɣ̨Ȋ˞ʫǟǌ ˿ȩˉȞ ɴɣǟ ǁɴɣˉȩɣ˞ɴ˞ʻ ɋɴȊȊȩɣȊ ˉƒƷɋǟ╖ ļȞǟ ȇɴɋɋɴ˿ȩɣȊ
ǟ̇ʠɋƒȩɣʻ Ȟɴ˿ ˉɴ ǁɴɣ̨Ȋ˞ʫǟ ƒɣǌ ɝɴǌȩȇ̈ ɋɴȊȊȩɣȊ ˉƒƷɋǟʻ┼ ǁɴɣ̨Ȋ˞ʫǟ ɋɴȊȊȩɣȊ ƒɣǌ ɴȇ̩ɴƒǌ ǁɴɣǌȩˉȩɴɣʻ┼ ƒɣǌ ǁɴɣ̨Ȋ˞ʫǟ
ʫǟɝɴˉǟ ɋɴȊȊȩɣȊ ǌǟ˻ȩǁǟʻ╖ 

ļȞǟÓɴȊȊȩɣȊɣɴǌǟ ȩʻ ˞ʻǟǌ ˉɴ ǌą̈̄ɣǟ ˉȞǟ ȇʫǟʧ˞ǟɣǁ̈ ƒˉ ˿ȞȩǁȞ ǁȞƒɣɣǟɋʻ ƒʫǟ ɋɴȊȊǟǌ╖ Bǟȇɴʫǟ ̈ɴ˞ ʻǟˉ ǁȞƒɣɣǟɋ
ʫƒˉǟʻ┼ ̈ɴ˞ ɝ˞ʻˉ ̨ʫʻˉ ǌą̈̄ɣǟ ƒ ɋɴȊȊȩɣȊ ˉƒƷɋǟ╖ 

⁫⁭╖⁪╖ Jɴɣ̨Ȋ˞ʫǟ ƒ ɋɴȊȊȩɣȊ ˉƒƷɋǟ 

ôɣ ˉȞǟÓɴȊȊȩɣȊɣɴǌǟ┼ ƒɋɋ ǟ̇ȩʻˉȩɣȊ ɋɴȊȊȩɣȊ ˉƒƷɋǟʻ ƒʫǟ ʻȞɴ˿ɣ ɴɣ ˉȞǟ ɋǟȇˉ ɴȇ ˉȞǟ ʻǁʫǟǟɣ╖ ôɣǟ ǁɴɣˉȩɣ˞ɴ˞ʻ ɋɴȊȊȩɣȊ
ˉƒƷɋǟ ░ÓɴȊȊǟʫ ⁞▒ ȩʻ ǟɣƒƷɋǟǌ ƒʻ ǌǟȇƒ˞ɋˉ╖ JɋȩǁɅּר░⁪▒ ˉɴ ƒǌǌ ƒ ɣǟ˿ ɋɴȊȊȩɣȊ ˉƒƷɋǟ╖ ųɴ˞ ǁƒɣ ƒɋʻɴ ȩɝʠɴʫˉ ƒɣǌ ǟ̇ʠɴʫˉ
ɋɴȊȊȩɣȊ ˉƒƷɋǟʻ ȇʫɴɝ ǟ̇ȩʻˉȩɣȊ ʻǟˉ˞ʠʻ ˞ʻȩɣȊ ˉȞǟ ȩɝʠɴʫˉ ƒɣǌ ǟ̇ʠɴʫˉ ˉɴɴɋ ░⁫▒╖ ųɴ˞ ǁƒɣ ǌǟɋǟˉǟ ɋɴȊȊȩɣȊ ˉƒƷɋǟʻ ˿ȩˉȞ
ˉȞǟ ☻Ʒȩɣ☼ ȩǁɴɣ ░⁬▒╖ 

 

cɣˉǟʫ ƒ ɣƒɝǟ ȇɴʫ ˉȞǟ ɋɴȊȊȩɣȊ ˉƒƷɋǟ ░⁪▒ ƒɣǌ ƒɣ ɴʠˉȩɴɣƒɋ ǌǟʻǁʫȩʠˉȩɴɣ ░⁫▒╖ İǟɋǟǁˉ ˉȞǟ ʫǟʧ˞ȩʫǟǌ ˉ̈ʠǟ ɴȇ ɋɴȊȊȩɣȊ
ˉƒƷɋǟ ȇʫɴɝ ˉȞǟļ̈ʠǟǌʫɴʠǌɴ˿ɣ ɝǟɣ˞ ░⁬▒╖ 

⁪ ⁫ ⁬ 

⁪ 

⁫ 

⁬ 



 

⁪⁪⁯ 

  

ųɴ˞ ǁƒɣ ˉȞǟɣ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ǁȞƒɣɣǟɋ ʫƒˉǟʻ ░⁪▒ ȇɴʫ ˉȞȩʻ ɋɴȊȊȩɣȊ ˉƒƷɋǟ ░ʻǟǟJȞƒɣɣǟɋ Ħƒˉǟʻ▒╖ ļȞǟ ʠǟʫǁǟɣˉƒȊǟ
Ʒƒɣǌ˿ȩǌˉȞ ˞ˉȩɋȩ̔ƒˉȩɴɣ ȩʻ ǌȩʻʠɋƒ̈ǟǌ ȩɣ ƒ Ʒƒʫ ȊʫƒʠȞ ░⁫▒╖ 

 

Logging resources 

ųɴ˞ ǁƒɣ ˻ȩǟ˿ ˉȞǟ ˉɴˉƒɋ ɋɴȊȊȩɣȊ ʫǟʻɴ˞ʫǁǟ ˞ˉȩɋȩ̔ƒˉȩɴɣ ƒˉ ˉȞǟ Ʒɴˉˉɴɝ ɋǟȇˉ ɴȇ ˉȞǟ ʠƒȊǟ╖ ļȞǟÓɴȊȊȩɣȊ Ħǟʻɴ˞ʫǁǟʻ
ʻǟǁˉȩɴɣ ʻȞɴ˿ʻ ȩɣȇɴʫɝƒˉȩɴɣ ƒƷɴ˞ˉ ˉȞǟ Ʒƒɣǌ˿ȩǌˉȞ ˞ʻƒȊǟ ƒɣǌ ˉȞǟ ǟʻˉȩɝƒˉǟǌ ˉȩɝǟ ǁƒʠƒǁȩˉ̈ ƒ˻ƒȩɋƒƷɋǟ ȇɴʫ
ǁɴɣˉȩɣ˞ɴ˞ʻ ɋɴȊȊȩɣȊ╖ ļȞȩʻ ʠʫɴ˻ȩǌǟʻ ƒɣ ǟʻˉȩɝƒˉǟ ɴȇ ˉȞǟ ˉȩɝǟ ˉȞƒˉ ˉȞǟ ǌǟ˻ȩǁǟ ǁƒɣ ɋɴȊ ˿ȩˉȞ ˉȞǟ ʻǟɋǟǁˉǟǌ ˉƒƷɋǟ╖
ßƒɅǟ ʻ˞ʫǟ ˉȞǟ ƒ˻ƒȩɋƒƷɋǟ ɋɴȊȊȩɣȊ ˉȩɝǟ ȩʻ Ȋʫǟƒˉǟʫ ˉȞƒɣ ̈ɴ˞ʫ ʻǟʻʻȩɴɣ ˉȩɝǟ ˉɴ ǁɴɋɋǟǁˉ ƒɋɋ ǌƒˉƒ╖ 

 

ãɴˉǟ┴¸ȇ ˉȞǟ ɋɴȊȊǟʫ ʫ˞ɣʻ ȇɴʫ ɋɴɣȊǟʫ ˉȞƒɣ ȩˉʻ ǁƒʠƒǁȩˉ̈┼ ˉȞǟɣ ˉȞǟ ǟƒʫɋȩǟʻˉ ǌƒˉƒ ɋɴȊȊǟǌ ȩʻ ɴ˻ǟʫ◊˿ ʫȩˉˉǟɣ╖ 

 

 

  

 

⁪ 

⁫ 



 

⁪⁪⁴ 

  

⁫⁭╖⁫╖ ļ̈ʠǟʻ ɴȇ ɋɴȊȊȩɣȊ ˉƒƷɋǟ 

ļȞǟʫǟ ƒʫǟ ȇɴ˞ʫ ˉ̈ʠǟʻ ɴȇ ɋɴȊȊȩɣȊ ˉƒƷɋǟ┴ Jɴɣˉȩɣ˞ɴ˞ʻ┼ B˞ʫʻˉ Jɴɣǌȩˉȩɴɣʻ┼ B˞ʫʻˉ c˻ǟɣˉʻ┼ ƒɣǌ  ƒʻˉǟʻˉ Óƒʠʻ╖ 

Continuous 

 ɋɋ ǁȞƒɣɣǟɋʻ ȩɣ ƒ ǁɴɣˉȩɣ˞ɴ˞ʻ ɋɴȊȊȩɣȊ ˉƒƷɋǟ ƒʫǟ ɋɴȊȊǟǌ ˿Ȟȩɋʻˉ ˉȞǟ ȊɋɴƷƒɋ ɋɴȊȊȩɣȊ ǁɴɣǌȩˉȩɴɣ ȩʻ ˉʫ˞ǟ╖ Jɴɣˉȩɣ˞ɴ˞ʻ
ɋɴȊȊȩɣȊ ˉƒƷɋǟʻ ƒʫǟ ˿Ȟɴɋɋ̈ ǁɴɣˉʫɴɋɋǟǌ Ʒ̈ ˉȞǟ ȊɋɴƷƒɋ ɋɴȊȊȩɣȊ ǁɴɣǌȩˉȩɴɣ╖ 

Burst conditions 

¸ǌǟƒɋ ȇɴʫ ʻȞɴʫˉ◊̄ ǟʫɝ ȞȩȊȞ◊̒ ʠǟǟǌ ɋɴȊȊȩɣȊ┼ Ʒ˞ʫʻˉ ǁɴɣǌȩˉȩɴɣ ɋɴȊȊȩɣȊ ȩʻ ƒǁˉȩ˻ƒˉǟǌ ˿Ȟǟɣ ƒ ǁȞƒɣɣǟɋ ɴʫ Ʒȩˉ◊̨ ǟɋǌ
ǁȞƒɣɣǟɋ ɝǟǟˉʻ ˉȞǟ ʻʠǟǁȩ̨ǟǌ ǁɴɣǌȩˉȩɴɣʻ╖ 

ãɴˉǟ┴ ļȞǟ ȊɋɴƷƒɋ ɋɴȊȊȩɣȊ ǁɴɣǌȩˉȩɴɣ ░ȇɴʫ ǟ̇ƒɝʠɋǟ┼ ☻cɣȊȩɣǟ ôã☼▒ ɝ˞ʻˉ ƒɋʻɴ Ʒǟ ʻƒˉȩʻ̨ǟǌ Ʒǟȇɴʫǟ ƒɣ̈ ɋɴȊȊȩɣȊ ˉƒɅǟʻ
ʠɋƒǁǟ╖ 

Burst events 

¸ǌǟƒɋ ȇɴʫ ʻȞɴʫˉ◊̄ ǟʫɝ ɋɴȊȊȩɣȊ Ʒƒʻǟǌ ɴɣ ƒ ʻʠǟǁȩ̨ǁ ǟ˻ǟɣˉ┼ ʻ˞ǁȞ ƒʻ ƒɣ ƒɋƒʫɝ ƷǟȩɣȊ ˉʫȩȊȊǟʫǟǌ╖ ÓɴȊȊȩɣȊ ǁƒɣ ˉȞǟɣ
ʻˉɴʠ ☻Ʒƒʻǟǌ ɴɣ☼ ˉȩɝǟ ȇʫɴɝ ˉȞǟ ʻˉƒʫˉ ɴȇ ɋɴȊȊȩɣȊ ɴʫ ☻Ʒƒʻǟǌ ɴɣ☼ ƒ ʻǟǁɴɣǌ ǟ˻ǟɣˉ ʻ˞ǁȞ ƒʻ ˉȞǟ ƒɋƒʫɝ ƷǟȩɣȊ ʫǟʻǟˉ╖ 

ãɴˉǟ┴ ļȞǟ ȊɋɴƷƒɋ ɋɴȊȊȩɣȊ ǁɴɣǌȩˉȩɴɣ ░ȇɴʫ ǟ̇ƒɝʠɋǟ┼ ☻cɣȊȩɣǟ ôã☼▒ ɝ˞ʻˉ ƒɋʻɴ Ʒǟ ʻƒˉȩʻ̨ǟǌ Ʒǟȇɴʫǟ ƒɣ̈ ɋɴȊȊȩɣȊ ˉƒɅǟʻ
ʠɋƒǁǟ╖ 

Fastest laps 

İˉɴʫǟʻ ǌƒˉƒ ȇʫɴɝ ˉȞǟ ȇƒʻˉǟʻˉ ɋƒʠ░ʻ▒ ˿Ȟǟɣ ˉȞǟ ȊɋɴƷƒɋ ɋɴȊȊȩɣȊ ǁɴɣǌȩˉȩɴɣ ȩʻ ɝǟˉ ˉɴ ʫǟǌ˞ǁǟ ɝǟɝɴʫ̈ ˞ʻƒȊǟ╖ ųɴ˞
ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ɣ˞ɝƷǟʫ ɴȇ ȇƒʻˉǟʻˉ ɋƒʠʻ ˉɴ ʻˉɴʫǟ╖ 

 ɣ ǟʻˉȩɝƒˉǟǌ ɝǟɝɴʫ̈ ǁɴɣʻ˞ɝʠˉȩɴɣ ȩʻ Ȋȩ˻ǟɣ ȇʫɴɝ ˉȞǟ ǁɴɣ̨Ȋ˞ʫǟǌ ɣ˞ɝƷǟʫ ɴȇ ȇƒʻˉǟʻˉ ɋƒʠʻ ˉɴ ʻˉɴʫǟ ░⁪▒ ƒɣǌ ƒɣ
ǟʻˉȩɝƒˉǟǌ ɋƒʠ ˉȩɝǟ ░⁫▒╖ 

 

  

⁪ 

⁫ 



 

⁪⁪⁵ 

  

⁫⁭╖⁬╖ Ħƒˉǟ Ȋʫɴ˞ʠʻ 

JȞƒɣɣǟɋʻ ˿ȩˉȞȩɣ ˉȞǟ ʻƒɝǟ ɋɴȊȊȩɣȊ ˉƒƷɋǟ ǁƒɣ Ʒǟ ɋɴȊȊǟǌ ƒˉ ǌȩȇȇǟʫǟɣˉ ʫƒˉǟʻ Ʒ̈ ƒǌǌȩɣȊ ʫƒˉǟ Ȋʫɴ˞ʠʻ╖ ļȞȩʻ ȩʻ
ʠƒʫˉȩǁ˞ɋƒʫɋ̈ ˞ʻǟȇ˞ɋ ˿Ȟǟɣ ƒ ɝƒɣ˞ȇƒǁˉ˞ʫǟʫ ǟɝʠɋɴ̈ʻ ˞ʻǟʫ Ȋʫɴ˞ʠʻ░̒ ǟǟİǟˉ˞ʠ ÓɴǁɅȩɣȊ►ŋʻǟʫ £ʫɴ˞ʠʻ▒┼ ɴʫ ȇɴʫ
˻ȩǟ˿ȩɣȊ J ß JʫƒɣɅ ǌƒˉƒ ƒˉ ȞȩȊȞ ʻʠǟǟǌ ˿Ȟȩɋʻˉ ǁʫƒɣɅȩɣȊ┼ Ʒ˞ˉ ˉȞǟɣ ʫǟǌ˞ǁȩɣȊ ƒȇˉǟʫ ȩǌɋǟ┼ ˉɴ ɴʠˉȩɝȩʻǟ ˉȞǟ ɋɴȊȊǟʫ
ǁƒʠƒǁȩˉ̈╖ 

 
JɋȩǁɅ ˉȞǟּרȩǁɴɣ ˿ȩˉȞȩɣ ƒ ɋɴȊȊȩɣȊ ˉƒƷɋǟ ˉɴ ƒǌǌ ƒ ɣǟ˿ ʫƒˉǟ Ȋʫɴ˞ʠ ░⁪▒╖ ųɴ˞ ǁƒɣ ɣƒɝǟ ˉȞǟ ʫƒˉǟ Ȋʫɴ˞ʠ ░⁫▒┼ ǟɣƒƷɋǟ ɴʫ
ǌȩʻƒƷɋǟ ȩˉ ░⁬▒┼ ƒɣǌ ƒǌǌ ƒ Ʒʫȩǟȇ ǌǟʻǁʫȩʠˉȩɴɣ ░⁭▒╖  ȇˉǟʫ ˞ʻǟʫ Ȋʫɴ˞ʠʻ ƒʫǟ ǁɴɣ̨Ȋ˞ʫǟǌ┼ ̈ɴ˞ ǁƒɣ ǌą̈̄ɣǟ ˉȞǟ ɝȩɣȩɝ˞ɝ
ǟǌȩˉȩɣȊ ˞ʻǟʫ Ȋʫɴ˞ʠ ░⁮▒╖ 

 

ųɴ˞ ǁƒɣ ˉȞǟɣ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ǁȞƒɣɣǟɋ ʫƒˉǟʻ ȇɴʫ ǟƒǁȞ ʫƒˉǟ Ȋʫɴ˞ʠ ɴɣ ˉȞǟJȞƒɣɣǟɋ Ħƒˉǟʻɣɴǌǟ╖ 
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⁫⁭╖⁭╖ £ǟɣǟʫƒˉǟǌ ǁȞƒɣɣǟɋʻ 

ūȞǟɣ ̈ɴ˞ ǟɣƒƷɋǟ ƒ ɋɴȊȊȩɣȊ ǁȞƒɣɣǟɋ┼ ļɴɴɋʻǟˉ ƒ˞ˉɴɝƒˉȩǁƒɋɋ̈ Ȋǟɣǟʫƒˉǟʻ ̨˻ǟ ɋɴȊȊȩɣȊ ☻ʻˉƒˉ˞ʻ☼ ǁȞƒɣɣǟɋʻ╖ ļȞǟʻǟ
ǁȞƒɣɣǟɋʻ ʫǟǁɴʫǌ┴ 

¶  ˻ƒȩɋƒƷɋǟ ÓɴȊȊȩɣȊ ļȩɝǟ 
¶  ˻ƒȩɋƒƷɋǟ ÓɴȊȊȩɣȊ ßǟɝɴʫ̈ 
¶ ô˞ˉȩɣȊ ã˞ɝƷǟʫ 
¶ ô˞ˉȩɣȊ ļȩɝǟ 
¶ ÓɴȊȊǟʫ İˉƒˉ˞ʻ 

 

JɋȩǁɅ ˉȞǟ ☻˿ʫǟɣǁȞ☼ ȩǁɴɣ ƒˉ ˉȞǟ ˉɴʠ ʫȩȊȞˉ ɴȇ ˉȞǟ ˿ȩɣǌɴ˿ ˉɴ ǁȞƒɣȊǟ ˉȞǟ ɣƒɝǟʻ ɴȇ ˉȞǟʻǟ ǁȞƒɣɣǟɋʻ╖ 

 

 

⁫⁭╖⁮╖ £ɋɴƷƒɋ ɋɴȊȊȩɣȊ ǁɴɣǌȩˉȩɴɣ 

ļȞǟ ȊɋɴƷƒɋ ɋɴȊȊȩɣȊ ǁɴɣǌȩˉȩɴɣ ȩʻ ˞ʻǟǌ ˉɴ ǌą̈̄ɣǟ ˉȞǟ ǁɴɣǌȩˉȩɴɣʻ ˉȞƒˉ ɝ˞ʻˉ Ʒǟ ɝǟˉ Ʒǟȇɴʫǟ ƒɣ̈ ɋɴȊȊȩɣȊ ʻˉƒʫˉʻ ƒɣǌ
˿Ȟǟɣ ƒɋɋ ɋɴȊȊȩɣȊ ʻˉɴʠʻ╖ B̈ ǌǟȇƒ˞ɋˉ┼ ˉȞǟ ȊɋɴƷƒɋ ɋɴȊȊȩɣȊ ǁɴɣǌȩˉȩɴɣ ȩʻ ʻǟˉ ˉɴ ʻˉƒʫˉ ɋɴȊȊȩɣȊ ˿Ȟǟɣ ☻cɣȊȩɣǟ ȩʻ ôã☼ ƒɣǌ
ʻˉɴʠ ɋɴȊȊȩɣȊ ˿Ȟǟɣ ☻cɣȊȩɣǟ ȩʻ ô  ☼╖ 
ųɴ˞ ǁƒɣ ƒɋʻɴ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ȊɋɴƷƒɋ ɋɴȊȊȩɣȊ ǁɴɣǌȩˉȩɴɣʻ ˉɴ ʻˉƒʫˉ╜ʻˉɴʠ Ʒƒʻǟǌ ɴɣ ƒɣɴˉȞǟʫ İˉʫƒˉǟȊ̈┼ JȞƒɣɣǟɋ┼ ɴʫ Bȩˉ◊



 

⁪⁫⁞ 

  

̨ǟɋǌ JȞƒɣɣǟɋ ʻǟɋǟǁˉƒƷɋǟ ȇʫɴɝ ˉȞǟ ǌʫɴʠǌɴ˿ɣ ɝǟɣ˞ ░⁪▒╖ųɴ˞ ǁƒɣ ˞ʻǟ ˉȞǟ ☻ʫǟʻˉɴʫǟ☼ ˉɴɴɋ ░⁫▒ ˉɴ ʫǟʻǟˉ ˉȞǟ ȊɋɴƷƒɋ
ɋɴȊȊȩɣȊ ǁɴɣǌȩˉȩɴɣʻ ˉɴ ˉȞǟ ǌǟȇƒ˞ɋˉ╖ 

 

⁫⁭╖⁯╖ ôȇ̩ɴƒǌ 

Synchronized offload 

¸ȇ ̈ɴ˞ ǟɣƒƷɋǟ ʻ̈ɣǁȞʫɴɣȩ̔ǟǌ ɴȇ̩ɴƒǌ ░⁪▒ ̈ɴ˞ ǁƒɣ ɴȇ̩ɴƒǌ ǌƒˉƒ ȇʫɴɝ ƒ ʻǟǁɴɣǌƒʫ̈ ǌǟ˻ȩǁǟ ˿ȩˉȞ ˉȞǟ ǌƒˉƒ ȇʫɴɝ ˉȞǟ
ʠʫȩɝƒʫ̈ ǌǟ˻ȩǁǟ╖ ūȞǟɣ ̈ɴ˞ ɴȇ̩ɴƒǌ ǌƒˉƒȇʫɴɝ ˉȞǟʠʫȩɝƒʫ̈ǌǟ˻ȩǁǟ┼ ƷɴˉȞ ʻǟˉʻ ɴȇ ǁȞƒɣɣǟɋʻƒʫǟȩɣǁɋ˞ǌǟǌ┼ ˿ȩˉȞ
ˉȞɴʻǟ ȇʫɴɝ ˉȞǟ ʻǟǁɴɣǌƒʫ̈ ǌǟ˻ȩǁǟʻʠǟǁȩ̨ǟǌ Ʒ̈ ƒ ˞ʻǟʫ◊ǌą̈̄ɣǟǌʠʫą̈̄̇╖  

 ɴʫ ǟ̇ƒɝʠɋǟ┼ ȩȇ ̈ɴ˞ ǁɴɣ̨Ȋ˞ʫǟ ƒ ʻǟˉ˞ʠ ȇɴʫ ƒ Bƒǌǟɣȩƒ ƒʻ ˉȞǟ ʻǟǁɴɣǌƒʫ̈ ǌǟ˻ȩǁǟ ƒɣǌ ƒɣ  ɣˉƒʫǟʻ ƒʻ ˉȞǟ ʠʫȩɝƒʫ̈
ǌǟ˻ȩǁǟ┼ ˉȞǟ  ɣˉƒʫǟʻ ¸ğ ƒǌǌʫǟʻʻ ȩʻ ȩɣʻǟʫˉǟǌ ȩɣ ˉȞǟ ʠʫȩɝƒʫ̈ ƒǌǌʫǟʻʻ Ʒɴ̇ ░⁫▒╖ ļȞȩʻ ƒɋɋɴ˿ʻ ˉȞǟ Bƒǌǟɣȩƒ ǁȞƒɣɣǟɋʻ ˉɴ
Ʒǟ ɴȇ̩ɴƒǌǟǌ ˿ȩˉȞ ˉȞǟ  ɣˉƒʫǟʻ ǁȞƒɣɣǟɋʻ˿ȩˉȞ ˉȞɴʻǟ ȇʫɴɝ ˉȞǟBƒǌǟɣȩƒǌǟ˻ȩǁǟʻʠǟǁȩ̨ǟǌ Ʒ̈ ƒ ˞ʻǟʫ◊ǌą̈̄ɣǟǌˉƒȊ
░ȇɴʫ ǟ̇ƒɝʠɋǟ┼ ☻Bƒǌǟɣȩƒ◊☻ ░⁬▒╖ 
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ãɴ ǁȞƒɣɣǟɋ ǌƒˉƒ ȩʻ ʻǟɣˉ Ʒǟˉ˿ǟǟɣ ˉȞǟ ǌǟ˻ȩǁǟʻ┼ ˉȞǟ̈ ƷɴˉȞ ɋɴȊ ɋɴǁƒɋɋ̈┼ ˞ʻȩɣȊ ˉȞǟȩʫ ɴ˿ɣ ɋɴȊȊȩɣȊ ǁɴɣǌȩˉȩɴɣʻ╖¸ȩ̄ʻ
ɴɣɋ̈ ǌ˞ʫȩɣȊ ǌƒˉƒ ɴȇ̩ɴƒǌ ˉȞƒˉ ˉȞǟ ǌǟ˻ȩǁǟʻ ƒʫǟ ☻ʻ̈ɣǁȞʫɴɣȩ̔ǟǌ☼ ˉɴȊǟˉȞǟʫ╖ ļɴɴɋʻǟˉɴȇ̩ɴƒǌȇ̒ʫɴɝ ƷɴˉȞǌǟ˻ȩǁǟʻ
ȩɣǌȩ˻ȩǌ˞ƒɋɋ̈ ƒɣǌ ˉȞǟɣǁɴɝƷȩɣǟʻˉȞǟǌƒˉƒ ȩɣ ˉȞǟ╕ʛǊʵ̨ɋǟ╖ 

 

⁫⁭╖⁴╖ Ħǟɝɴˉǟ ɋɴȊȊȩɣȊ 

Enable remote logging 

ļɴ ɋɴȊ ǌƒˉƒ ʫǟɝɴˉǟɋ̈ ȇʫɴɝ ƒ ǌǟ˻ȩǁǟ┼ ̈ɴ˞ ɝ˞ʻˉ ǟɣƒƷɋǟ ʫǟɝɴˉǟ ɋɴȊȊȩɣȊ ȩɣ ˉȞǟ ʻǟˉ˞ʠ╖ 

⁪╖ 

⁫╖ 

⁬╖ 



 

⁪⁫⁫ 

  

Select remote logging device 

ūȞǟɣ ̈ɴ˞ ǟɣƒƷɋǟ ʫǟɝɴˉǟ ɋɴȊȊȩɣȊ┼ ̈ɴ˞ ǁƒɣ ʻǟɋǟǁˉ ˉȞǟ ʫǟɝɴˉǟ ɋɴȊȊȩɣȊ ǌǟ˻ȩǁǟ ░⁪▒╖ ¸ȇ ̈ɴ˞ Ȟƒ˻ǟ ɝɴǌȩ̨ǟǌ ˉȞǟ
ʫǟɝɴˉǟ ɋɴȊȊȩɣȊ ǌǟ˻ȩǁǟ ¸ğ ƒǌǌʫǟʻʻ ȩɣTǟ˻ȩǁǟ ğʫɴʠǟʫˉȩǟʻ░̒ ǟǟTǟ˻ȩǁǟʻ►Tǟ˻ȩǁǟ ğʫɴʠǟʫˉȩǟʻ▒ ̈ɴ˞ ǁƒɣ ǁȞɴɴʻǟ
˿ȞǟˉȞǟʫ ˉɴ ʫǟˉƒȩɣ ˉȞǟ ɋɴȊȊǟǌ ǌƒˉƒ ɴɣ ˉȞǟ ʠʫȩɝƒʫ̈ ǌǟ˻ȩǁǟ ░⁫▒ ƒɣǌ ˿ȞǟˉȞǟʫ ȞȩȊȞ ʻʠǟǟǌ ǁȞƒɣɣǟɋʻ ƒʫǟ
ˉʫƒɣʻɝȩˉˉǟǌ ˉɴ ˉȞǟ ʫǟɝɴˉǟ ɋɴȊȊȩɣȊ ǌǟ˻ȩǁǟ ░⁬▒╖ 

 

Optional stop logging on remote logging device 

ļȞǟʫǟ ȩʻ ƒɣ ɴʠˉȩɴɣ ˉɴ ʻˉɴʠ ʫǟɝɴˉǟ ɋɴȊȊȩɣȊ┼ ʻǟʠƒʫƒˉǟ ȇʫɴɝ ˉȞǟ ɋɴȊȊȩɣȊ ɴɣ ˉȞǟ ʠʫȩɝƒʫ̈ ǌǟ˻ȩǁǟ╖ JɋȩǁɅ ˉȞǟ ˉȞʫǟǟ
ǌɴˉʻ ȩǁɴɣ ˉɴ ɴʠǟɣ ˉȞǟ ǌȩƒɋɴȊ Ʒɴ̇ ░⁪▒┼ ƒɣǌ ˉȞǟɣ ʻǟɋǟǁˉ ƒ ǁȞƒɣɣǟɋ ░⁫▒ ˉɴ ʻˉɴʠ ˉȞǟ ʫǟɝɴˉǟ ɋɴȊȊȩɣȊ╖ 
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Configure remote logging USB 

ųɴ˞ ǁƒɣ ˞ʻǟ ƒɣ̈ ŋİB ʻˉȩǁɅ ˉɴ ɋɴȊ ǌƒˉƒ ɴɣ ƒ ʫǟɝɴˉǟ ɋɴȊȊȩɣȊ ǌǟ˻ȩǁǟ ʻ˞ǁȞ ƒʻ ˉȞǟ ĦÓŋ ɴʫ JTŋ⁪⁞╖⁬┼ Ʒ˞ˉ ɝƒɅǟ ʻ˞ʫǟ
ˉȞǟ ʻˉȩǁɅ Ȟƒʻ ʻ˞ę̑ǁȩǟɣˉ ʻˉɴʫƒȊǟ ǁƒʠƒǁȩˉ̈┼ ɴˉȞǟʫ˿ȩʻǟ ǌƒˉƒ ˿ȩɋɋ Ʒǟ ɋɴʻˉ╖ 

ğɋ˞Ȋ ˉȞǟ ŋİB ȩɣˉɴ ƒ ʠɴʫˉ ɴɣ ˉȞǟ ğJ┼ ƒɣǌ ˉȞǟɣ ɣƒ˻ȩȊƒˉǟ ˉɴ ˉȞǟTƒˉƒ̄ƒƷ ȩɣ ļɴɴɋʻǟˉ╖ JɋȩǁɅJɴɣ̨Ȋ˞ʫǟ ĦÓŋƒˉ ˉȞǟ
ˉɴʠ ʫȩȊȞˉ ░⁪▒┼ ƒɣǌˉȞǟɣ̒ǟɋǟǁˉ ˉȞǟ ʫǟʧ˞ȩʫǟǌ ǌǟ˻ȩǁǟ ░⁫▒╖ 

 

 

 ˿ƒʫɣȩɣȊ ǌȩƒɋɴȊ ȩʻ ǌȩʻʠɋƒ̈ǟǌ ☻ ɴʫɝƒˉˉȩɣȊ ˉȞǟ ŋİB ȇɴʫ ʫǟɝɴˉǟ ɋɴȊȊȩɣȊ ˿ȩɋɋ ǟʫƒʻǟ ƒɋɋ ȩɣȇɴʫɝƒˉȩɴɣ ǁ˞ʫʫǟɣˉɋ̈ ɴɣ
ˉȞǟ ŋİB╖☼JɋȩǁɅųǟʻ̄ɴ ʠʫɴǁǟǟǌ╖ 
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⁫ 



 

⁪⁫⁭ 

  

ļɴ ƒǌǌ ƒ ɣǟ˿ ʫǟɝɴˉǟ ɋɴȊȊȩɣȊ ǁɴɣ̨Ȋ˞ʫƒˉȩɴɣ┼ ǁɋȩǁɅּר░⁪▒┼ ƒɣǌ ˉȞǟɣ ˞ʻǟ ˉȞǟ ǌʫɴʠǌɴ˿ɣ ɝǟɣ˞ ˉɴ ʻǟɋǟǁˉ ˉȞǟ
ʠʫȩɝƒʫ̈ ǌǟ˻ȩǁǟ ░⁫▒╖ 
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⁪⁫⁮ 

  

ūȞǟɣ̈ɴ˞ ʻǟɋǟǁˉˉȞǟ ʠʫȩɝƒʫ̈ǌǟ˻ȩǁǟ┼̈ɴ˞ ƒʫǟ ʠʫɴɝʠˉǟǌ ˉɴ ʻǟɋǟǁˉ ˉȞǟ ɝƒˉǁȞȩɣȊ ǌǟ˻ȩǁǟ ˻ƒʫȩƒɣˉ ░⁪▒╖ ßƒɅǟ ʻ˞ʫǟ
ˉȞƒˉ ˉȞǟ ǌǟ˻ȩǁǟ ¸ğ ƒǌǌʫǟʻʻ ȩʻ ǁɴʫʫǟǁˉ ȇɴʫ ˉȞǟ ʠʫȩɝƒʫ̈ ǌǟ˻ȩǁǟ ░⁫▒┼ ʻǟɋǟǁˉ ˉȞǟ ʻˉɴʫƒȊǟ ƒɋɋɴǁƒˉȩɴɣ ˉ̈ʠǟ► ˞ˉɴ┼
 ȩ̇ǟǌ┼ ɴʫ ğǟʫǁǟɣˉƒȊǟ ░⁬▒┼ ƒɣǌ ˉȞǟɣ ǁɋȩǁɅJɴɣ̨Ȋ˞ʫǟ░⁭▒╖ 
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ļɴɴɋʻǟˉ ʻˉƒʫˉʻ ˉɴ ȇɴʫɝƒˉ ˉȞǟ ŋİB ǌǟ˻ȩǁǟ ȇɴʫ ʫǟɝɴˉǟ ɋɴȊȊȩɣȊ╖ 

 

ôɣǁǟ ˉȞǟ ŋİB ǌǟ˻ȩǁǟȩȇ̒ɴʫɝƒˉˉǟǌ ȩˉ ȩʻ ʫǟƒǌ̈ ȇɴʫ ʫǟɝɴˉǟ ɋɴȊȊȩɣȊ╖ 

 

Remote logging status channels 

ūȞǟɣ ƒ ʫǟɝɴˉǟ ɋɴȊȊȩɣȊ ǌǟ˻ȩǁǟ ȩʻ ǟɣƒƷɋǟǌ┼ ļɴɴɋʻǟˉ ƒ˞ˉɴɝƒˉȩǁƒɋɋ̈ Ȋǟɣǟʫƒˉǟʻ ⁶ ɋɴȊȊȩɣȊ ☻ʻˉƒˉ˞ʻ☼ ǁȞƒɣɣǟɋʻ╖ 

 



 

⁪⁫⁴ 

  

TǟʠǟɣǌȩɣȊ ɴɣ ˉȞǟ ʫǟɝɴˉǟ ɋɴȊȊȩɣȊ ǌǟ˻ȩǁǟ ʻǟɋǟǁˉǟǌ ░ĦÓŋ ɴʫ JTŋ⁪⁞╖⁬▒┼ ǌǟ˻ȩǁǟ ʻʠǟǁȩ̨ǁ ǁȞƒɣɣǟɋʻ ƒʫǟ ƒɋʻɴ
ƒ˞ˉɴɝƒˉȩǁƒɋɋ̈ Ȋǟɣǟʫƒˉǟǌ╖ 

 

 
 
ãɴˉǟ┴ ųɴ˞ ɝ˞ʻˉ ʻǟɋǟǁˉ ˉȞǟ ǁȞƒɣɣǟɋ ʫƒˉǟʻ ˉɴ ǟɣƒƷɋǟ ˉȞǟ ǁȞƒɣɣǟɋʻ ˉɴ Ʒǟ ɋɴȊȊǟǌ 

 

  



 

⁪⁫⁵ 

  

⁫⁮╖ ÓɴȊȩǁ ǁȞƒɣɣǟɋʻ 

ļȞǟÓɴȊȩǁ JȞƒɣɣǟɋʻɣɴǌǟ ɴȇȇǟʫʻ ƒɣ ƒɋˉǟʫɣƒˉȩ˻ǟ ƒʠʠʫɴƒǁȞ ˉɴ ǁɴɣ̨Ȋ˞ʫȩɣȊ ǁɴɣˉʫɴɋ ǁȞƒɣɣǟɋʻ┼ ʻȩɝʠɋȩȇ̈ȩɣȊ ˉȞǟ
ǁʫǟƒˉȩɴɣ ɴȇ ǁɴɣˉʫɴɋ ǁȞƒɣɣǟɋʻ ˉȞƒˉ ƒʫǟ ǁɴɝʠɋǟ̇ ˉɴ ǁʫǟƒˉǟ ȩɣ ɝƒˉȞʻ ǁȞƒɣɣǟɋʻ╖ ļȞǟ ȇɴɋɋɴ˿ȩɣȊ ǁɴ˻ǟʫʻ ˉȞǟ ˉ˿ɴ
ȇǟƒˉ˞ʫǟʻ ɴȇ ˉȞǟÓɴȊȩǁ JȞƒɣɣǟɋʻɣɴǌǟ►ǁɴɣǌȩˉȩɴɣ ƒɣǌ ǁɴ˞ɣˉǟʫ ɋɴȊȩǁ╖ 

ãɴˉǟ┴ÓɴȊȩǁ ǁȞƒɣɣǟɋʻ ƒʫǟ ɋȩɝȩˉǟǌ ˉɴ ƒ ̨̇ǟǌ ʫƒˉǟ ɴȇ ⁮⁞¯̔ ǁɴɝʠ˞ˉƒˉȩɴɣ┼ Ʒ˞ˉ ̈ɴ˞ ǁƒɣ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ǁɴɝʠ˞ˉƒˉȩɴɣ
ʫƒˉǟ ɴȇ ɝƒˉȞʻ ǁȞƒɣɣǟɋʻ╖ 

 

⁫⁮╖⁪╖  ǌǌ ƒɋɴȊȩǁǁȞƒɣɣǟɋ 

ļɴ ƒǌǌ ƒ ɣǟ˿ ɋɴȊȩǁ ǁȞƒɣɣǟɋ┼ Ȟɴ˻ǟʫ ɴ˻ǟʫ ˉȞǟּרȩǁɴɣ ░⁪▒┼ ƒɣǌ ˉȞǟɣ ǁɋȩǁɅ ˉȞǟ ʫǟʧ˞ȩʫǟǌ ǁȞƒɣɣǟɋ┼ ǟȩˉȞǟʫ ☻Jɴɣǌȩˉȩɴɣ☼
ɴʫ ☻Jɴ˞ɣˉǟʫ☼ ░⁫▒╖ ŋʻǟ ˉȞǟ ☻ȩɝʠɴʫˉ☼ ƒɣǌ ☻ǟ̇ʠɴʫˉ☼ ȩǁɴɣʻ ░⁬▒ ˉɴ ȩɝʠɴʫˉ ƒɣǌ ǟ̇ʠɴʫˉ ɋɴȊȩǁ ǁȞƒɣɣǟɋʻ Ʒǟˉ˿ǟǟɣ ǟ̇ȩʻˉȩɣȊ
ʻǟˉ˞ʠʻ╖̧ ȇ ̈ɴ˞ ƒǌǌ ɝ˞ɋˉȩʠɋǟ ɋɴȊȩǁ ǁȞƒɣɣǟɋʻ┼ ˉȞǟ̈ ǁƒɣ Ʒǟ ʫǟɴʫǌǟʫǟǌ ░⁭▒╖ 

ãɴˉǟ┴◊ÓɴȊȩǁ ǁȞƒɣɣǟɋʻ ƒʫǟ ɴʫǌǟʫǟǌ ȩɣ ʠʫȩɴʫȩˉ̈┼ ʻɴ ȞȩȊȞ ʠʫȩɴʫȩˉ̈ ƒɣǌ ʠʫɴˉǟǁˉǟǌ ɋɴȊȩǁ ǁȞƒɣɣǟɋʻ ░ʻǟǟİǟˉ˞ʠ
ɋɴǁɅȩɣȊ►ǁȞƒɣɣǟɋ ʠʫɴˉǟǁˉȩɴɣ▒ ɝ˞ʻˉ Ʒǟ ƒˉ ˉȞǟ ˉɴʠ ɴȇ ˉȞǟ ȞȩǟʫƒʫǁȞ̈╖ 

ŋʻǟ ˉȞǟ ☻Ʒȩɣ☼ ˉɴɴɋ ˉɴ ǌǟɋǟˉǟ ɋɴȊȩǁ ǁȞƒɣɣǟɋʻ ░⁮▒╖ 

 

cɣˉǟʫ ƒ ɣƒɝǟ ȇɴʫ ˉȞǟ ǁȞƒɣɣǟɋ ░⁪▒ ƒɣǌ ƒɣ ɴʠˉȩɴɣƒɋ ǌǟʻǁʫȩʠˉȩɴɣ ƒɣǌ ǁɴɝɝǟɣˉ ░⁫▒╖ JȞƒɣɣǟɋ ǌǟʻǁʫȩʠˉȩɴɣʻ ƒʫǟ
˞ʻǟǌ ˉɴ ʠʫɴ˻ȩǌǟ ƒ Ʒʫȩǟȇ ɴ˻ǟʫ˻ȩǟ˿ ɴȇ ˉȞǟ ǁȞƒɣɣǟɋ ƒɣǌ ƒʫǟ ƒ˻ƒȩɋƒƷɋǟ ˉɴ ˻ȩǟ˿ ˿Ȟǟɣ ˉȞǟ ɋɴȊȩǁ ǁȞƒɣɣǟɋ ȩʻ ˞ʻǟǌ
ǟɋʻǟ˿Ȟǟʫǟ ȩɣ ļɴɴɋʻǟˉ╖ JȞƒɣɣǟɋ ǁɴɝɝǟɣˉʻ ƒʫǟ ˞ʻǟǌˉɴ Ȋȩ˻ǟ ɝɴʫǟ ȩɣ◊ǌǟʠˉȞ ȩɣȇɴʫɝƒˉȩɴɣ ƒƷɴ˞ˉ ˉȞǟ ǁȞƒɣɣǟɋ ƒɣǌ
ƒʫǟ ɴɣɋ̈ ƒ˻ƒȩɋƒƷɋǟ ˉɴ ˻ȩǟ˿ ɴɣ ˉȞǟÓɴȊȩǁ JȞƒɣɣǟɋʻɣɴǌǟ╖ 

 

Conditional logic   

¸ɣ ǟƒǁȞ ǁɴɣǌȩˉȩɴɣƒɋ ɋɴȊȩǁ ǁȞƒɣɣǟɋ ˉȞǟʫǟ ƒʫǟ ˉ˿ɴ ɝƒȩɣ ǟɋǟɝǟɣˉʻ◊ɋɴȊȩǁ Ȋʫɴ˞ʠʻ ƒɣǌ ɋɴȊȩǁ Ȋƒˉǟʻ╖Jɴɣǌȩˉȩɴɣƒɋ 
ɋɴȊȩǁʠƒʻʻǟʻ ȩɣʠ˞ˉ ǁȞƒɣɣǟɋʻ ˉȞʫɴ˞ȊȞ ☻ɋɴȊȩǁ Ȋʫɴ˞ʠʻ☼ ɴȇ ☻ɋɴȊȩǁ Ȋƒˉǟʻ☼ ░ƒɋʻɴ Ʌɣɴ˿ɣ ƒʻ ǁɴɣǌȩˉȩɴɣʻ▒╖ ūȞǟɣ ˉȞǟ
Ȋʫɴ˞ʠʻ ɴȇ ǁɴɣǌȩˉȩɴɣʻ ƒʫǟ ˉʫ˞ǟ┼ ˉȞǟ ɴ˞ˉʠ˞ˉ ȩʻ ˉʫ˞ǟ╖ 
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⁪⁫⁶ 

  

Generated channels 

ūȞǟɣ ̈ɴ˞ ǁɴɣ̨Ȋ˞ʫǟ ˉȞǟ ǁɴɣǌȩˉȩɴɣƒɋ ɋɴȊȩǁ ǁȞƒɣɣǟɋ┼ ƒɣ ǟɣ˞ɝǟʫƒˉǟǌ Ʒȩˉ◊̨ ǟɋǌ ǁȞƒɣɣǟɋ ȩʻ Ȋǟɣǟʫƒˉǟǌ╖ ųɴ˞ ǁƒɣ
ʫǟɣƒɝǟ ˉȞǟ ˉʫ˞ǟ╜ȇƒɋʻǟ ǟɣ˞ɝǟʫƒˉǟǌ ʻˉƒˉǟʻ ȇɴʫ ˉȞǟ Ʒȩˉ◊̨ ǟɋǌ ǁȞƒɣɣǟɋ ░⁪▒ ƒɣǌ ʻǟˉ ƒ ǁɴɋɴ˞ʫ ȇɴʫ ˉȞǟ ˉʫ˞ǟ╜ȇƒɋʻǟ
ʻˉƒˉǟʻ ░⁫▒╖ 

 

Logic groups 

ÓɴȊȩǁ Ȋʫɴ˞ʠʻ Ȋʫɴ˞ʠ ǁɴɣǌȩˉȩɴɣʻ ȩɣˉɴ ☻ ɋɋ☼ ɴʫ ☻ ɣ̈☼ ˉɴ ǌǟǁȩǌǟ ȩȇ ƒɋɋ ˉȞǟ ǁɴɣǌȩˉȩɴɣʻ ˿ȩˉȞȩɣ ƒ Ȋʫɴ˞ʠ ɝ˞ʻˉ Ʒǟ ɝǟˉ┼ ɴʫ
ȩȇ ɴɣɋ̈ ɴɣǟ ǁɴɣǌȩˉȩɴɣ ˿ȩˉȞȩɣ ˉȞǟ Ȋʫɴ˞ʠ ɝ˞ʻˉ Ʒǟ ɝǟˉ┼ ȇɴʫ ˉȞǟ ɴ˞ˉʠ˞ˉ ˉɴ Ʒǟ ˉʫ˞ǟ╖ ¸ɣ ˉȞǟ ɋɴȊȩǁ ˉʫǟǟ┼ ☻ ɋɋ☼ Ȋʫɴ˞ʠʻ ƒʫǟ
ȞȩȊȞɋȩȊȞˉǟǌ ȩɣ ɴʫƒɣȊǟ ƒɣǌ ☻ ɣ̈☼ Ȋʫɴ˞ʠʻ ƒʫǟ ȞȩȊȞɋȩȊȞˉǟǌ ȩɣ Ʒɋ˞ǟ╖ 

 

 ɴʫ ǟ̇ƒɝʠɋǟ┼ ˉȞǟ ȇɴɋɋɴ˿ȩɣȊ ɋɴȊȩǁ ǁȞƒɣɣǟɋȩʻ̄ʫ˞ǟ ˿Ȟǟɣ┴ 

☻Bƒˉˉǟʫ̈ ˻ɴɋˉƒȊǟ ☼⁮Ũ╖⁬⁪בֿפֿ ôĦ ☻İ˿ȩˉǁȞ ⁪ ȩʻ ʠʫǟʻʻǟǌ  ɣǌ İ˿ȩˉǁȞ ⁫ ȩʻ ɣɴˉ ʠʫǟʻʻǟǌ☼╖ 

 

⁪ ⁫ 



 

⁪⁬⁞ 

  

Logic conditions 

ļȞǟʻǟ ƒʫǟ ˉȞǟ ǁȞƒɣɣǟɋ ǁɴɣǌȩˉȩɴɣʻ ˉȞƒˉ ɝ˞ʻˉ Ʒǟ ˉʫ˞ǟ ȇɴʫ ˉȞǟ ɴ˞ˉʠ˞ˉ ˉɴ Ʒǟ ˉʫ˞ǟ╖ 

ļȞǟʫǟ ƒʫǟ ɝƒɣ̈ ˉ̈ʠǟʻ ɴȇ ǁɴɣǌȩˉȩɴɣ┼ ʻ˞ɝɝƒʫȩʻǟǌ ȩɣ ˉȞǟ ˉƒƷɋǟ Ʒǟɋɴ˿╖ ¸ɣ ˉȞǟ ɋɴȊȩǁ ☻ˉʫǟǟ☼┼ ɋɴȊȩǁ ǁɴɣǌȩˉȩɴɣʻ ƒʫǟ
ȞȩȊȞɋȩȊȞˉǟǌ ȩɣ Ȋʫǟǟɣ╖ 

Jɴɣǌȩˉȩɴɣ ¸ɣʠ˞ˉʻ Tǟʻǁʫȩʠˉȩɴɣ 

 ɋƒʫɝ ļʫȩȊȊǟʫǟǌ ⁪̇  ɋƒʫɝ  ɋɴȊȩǁƒɋ ɴ˞ˉʠ˞ˉ Ʒƒʻǟǌ ɴɣ ƒɣ ƒɋƒʫɝ ʻˉƒˉǟ ░ʻǟǟ
 ɋƒʫɝʻ▒ 

Bȩˉ̨ǟɋǌ Jɴɝʠƒʫȩʻɴɣ ⁪̇ Bȩˉ◊̨ ǟɋǌ JȞƒɣɣǟɋ  ɋɴȊȩǁƒɋ ɴ˞ˉʠ˞ˉ Ʒƒʻǟǌ ɴɣ ƒ Ʒȩˉ◊̨ ǟɋǌ ǁȞƒɣɣǟɋ
ǁɴɣǌȩˉȩɴɣ 

JȞƒɣɣǟɋ Jɴɝʠƒʫȩʻɴɣ ⁪̇ JȞƒɣɣǟɋ  ɋɴȊȩǁƒɋ ɴ˞ˉʠ˞ˉ Ʒƒʻǟǌ ɴɣ ƒ ǁȞƒɣɣǟɋ ǁɴɣǌȩˉȩɴɣ 

 

İˉʫƒˉǟȊ̈ Jɴɝʠƒʫȩʻɴɣ ⁪̇ İ̈ʻˉǟɝ İˉƒˉǟ  ɋɴȊȩǁƒɋ ɴ˞ˉʠ˞ˉ Ʒƒʻǟǌ ɴɣ ƒ ʻ̈ʻˉǟɝ ʻˉƒˉǟ ░ʻǟǟ
İ̈ʻˉǟɝ İˉƒˉǟʻ▒ 

 

ÓɴȊȩǁƒɋ  ãT ⁫̇ JȞƒɣɣǟɋʻ ɴʫ İ̈ʻˉǟɝ
İˉƒˉǟʻ 

JɴɝʠƒʫȩɣȊ ⁫ ǁȞƒɣɣǟɋʻ ░¸ȇ JȞƒɣ⁪  ãT JȞƒɣ⁫▒ 

ÓɴȊȩǁƒɋ ôĦ ⁫̇ JȞƒɣɣǟɋʻ ɴʫ İ̈ʻˉǟɝ
İˉƒˉǟʻ 

JɴɝʠƒʫȩɣȊ ⁫ ǁȞƒɣɣǟɋʻ ░¸ȇ JȞƒɣ⁪ ôĦ JȞƒɣ⁫▒ 

ÓɴȊȩǁƒɋ ŲôĦ ⁫̇ JȞƒɣɣǟɋʻ ɴʫ İ̈ʻˉǟɝ
İˉƒˉǟʻ 

JɴɝʠƒʫȩɣȊ ⁫ ǁȞƒɣɣǟɋʻ ░¸ȇ JȞƒɣ⁪ ŲôĦ JȞƒɣ⁫▒ 

Bȩˉ˿ȩʻǟ  ãT ⁪̇ JȞƒɣɣǟɋʻ ɴʫ İ̈ʻˉǟɝ
İˉƒˉǟʻ 

Jɴɝʠƒʫǟ ƒ ǁȞƒɣɣǟɋ ˉɴ ƒ ʠʫǟʻǟɣˉ Ȟǟ̇ƒǌǟǁȩɝƒɋ ˻ƒɋ˞ǟ
ƒʻ ǟȩˉȞǟʫ ƒ Ʒȩɣƒʫ̈ ɴʫ Ȟǟ̇ƒǌǟǁȩɝƒɋ ˻ƒɋ˞ǟ 

 ɋƒʻȞ ⁪̇ JȞƒɣɣǟɋʻ ɴʫ İ̈ʻˉǟɝ
İˉƒˉǟʻ 

ūȞȩɋǟ ƒ ǁȞƒɣɣǟɋ ȩʻ ƒǁˉȩ˻ǟ ˉȞǟ ɴ˞ˉʠ˞ˉ ̩ƒʻȞǟʻ
░ɴɣ╜ɴȇȇ▒ ƒˉ ƒ ʠʫǟʻǟˉ ʫƒˉǟ 

¯̈ʻˉǟʫǟʻȩʻ ⁪̇ JȞƒɣɣǟɋʻ╜ İ̈ʻˉǟɝ
İˉƒˉǟʻ 

 ǁˉȩ˻ǟ ˿Ȟǟɣ ƒ ʻǟˉ ˻ƒɋ˞ǟ ȩʻ ǟ̇ǁǟǟǌǟǌ ƒɣǌ
ǌǟƒǁˉȩ˻ƒˉǟǌ ˿Ȟǟɣ ƒɣɴˉȞǟʫ ǌȩȇȇǟʫǟɣˉ ɋȩɝȩˉ ȩʻ ʫǟƒǁȞǟǌ 

ğ˞ɋʻǟ ⁪̇ JȞƒɣɣǟɋʻ ɴʫ İ̈ʻˉǟɝ
İˉƒˉǟʻ 

ôɣ ƒ ǁȞƒɣɣǟɋ ǟǌȊǟ ˉȞǟ ɴ˞ˉʠ˞ˉ ˿ȩɋɋ ʠ˞ɋʻǟ ȇɴʫ ƒ ʠʫǟ◊
ʻǟˉ ˉȩɝǟ 

İǟˉ╜Ħǟʻǟˉ ⁫̇ JȞƒɣɣǟɋʻ ɴʫ İ̈ʻˉǟɝ
İˉƒˉǟʻ 

 ǁȞƒɣɣǟɋʻ ǟǌȊǟ ǌʫȩ˻ǟʻ ˉȞȩʻ ȞȩȊȞ ƒɣǌ ƒɣɴˉȞǟʫ
ǌʫȩ˻ǟʻ ˉȞȩʻ ɋɴ˿ 

ļɴȊȊɋǟ ⁪̇ JȞƒɣɣǟɋʻ ɴʫ İ̈ʻˉǟɝ
İˉƒˉǟʻ ƒɣǌ ⁫ ô˻ǟʫʫȩǌǟ
JȞƒɣɣǟɋ ȩɣʠ˞ˉʻ 

 ǁȞƒɣɣǟɋ ǁȞƒɣȊǟʻ ˉȞȩʻ ʻˉƒˉǟ ɴɣ ǟƒǁȞ ʠ˞ɋʻǟ╖
JȞƒɣɣǟɋʻ ǁƒɣ Ʒǟ ʫǟʻǟˉ ˉɴ ɴ˻ǟʫʫȩǌǟ ˉȞȩʻ ˻ƒɋ˞ǟ 

 



 

⁪⁬⁪ 

  

Conditional logic channel example   

ļȞǟ ȇɴɋɋɴ˿ȩɣȊ ǟ̇ƒɝʠɋǟ ɴȇ ƒ ǁɴɣǌȩˉȩɴɣƒɋ ɋɴȊȩǁ ǁȞƒɣɣǟɋ ȩʻ ˞ʻǟǌ ˉɴ ǁɴɣˉʫɴɋ ƒ ʫǟʻǟʫ˻ǟ ȇ˞ǟɋ ʠ˞ɝʠ╖ 

¸ˉ ȩʻ ƒǁˉȩ˻ƒˉǟǌ ȩȇ  ãų ɴȇ ˉȞǟʻǟ ǁɴɣǌȩˉȩɴɣʻ ƒʫǟ ɝǟˉ┴ 

¶ ļȞǟ ¸Ȋɣȩˉȩɴɣ ȩʻ ʠʫǟʻʻǟǌ  ãT ʫ˞ɣʻ ȇɴʫ ⁮ ʻǟǁɴɣǌʻ╖ 
 

¶ ļȞǟ cɣȊȩɣǟ ȩʻ ʫ˞ɣɣȩɣȊ  ãT  ˞ǟɋ ğʫǟʻʻ˞ʫǟ ȩʻ ɋǟʻʻ ˉȞƒɣ ⁬ Ʒƒʫ╖ 
hw 

¶ ļȞǟ cɣȊȩɣǟ ȩʻ ʫ˞ɣɣȩɣȊ  ãT ˉȞǟ ßƒȩɣ  ˞ǟɋ ğ˞ɝʠ J˞ʫʫǟɣˉ ȩʻ ɋǟʻʻ ˉȞƒɣ ⁴ ƒɝʠʻ╖ 
hw 

¶ ļȞǟ ğ˞ɝʠ ô˞ˉ ʻ˿ȩˉǁȞ ȩʻ ʠʫǟʻʻǟǌ╖ 
 

 

 

⁫⁮╖⁫╖ Jɴ˞ɣˉǟʫ ɋɴȊȩǁ 

Jɴ˞ɣˉǟʫ ɋɴȊȩǁǁȞƒɣɣǟɋʻ ɴȇȇǟʫ ƒɣ ƒɋˉǟʫɣƒˉȩ˻ǟ ƒʠʠʫɴƒǁȞ ȇɴʫ ̈ɴ˞ ˉɴ ǁʫǟƒˉǟ ƒ ɣ˞ɝǟʫȩǁƒɋ ǁɴ˞ɣˉǟʫ ƒɣǌ ƒ˻ɴȩǌ
ʫǟȊȩʻˉǟʫ◊Ʒƒʻǟǌ ɝƒˉȞʻ ǁȞƒɣɣǟɋʻ┼ ˿ȞȩǁȞ ǁƒɣ Ʒǟ ǁɴɝʠɋǟ̇ ȇɴʫ ɣǟ˿ ˞ʻǟʫʻ╖ Jɴ˞ɣˉǟʫ ɋɴȊȩǁ ǁȞƒɣɣǟɋʻ ƒɋɋɴ˿ ̈ɴ˞ ˉɴ
ǌą̈̄ɣǟ ƒ ǁɴ˞ɣˉǟʫ ˉɴ Ʒǟ ȩɣǁʫǟɝǟɣˉǟǌ ɴʫ ǌǟǁʫǟɝǟɣˉǟǌ Ʒƒʻǟǌ ɴɣ ǟȩˉȞǟʫˉȞǟ ʫȩʻȩɣȊ ɴʫ ȇƒɋɋȩɣȊ ǟǌȊǟ ɴȇ ƒ ǁȞƒɣɣǟɋ┼
ɴʫ ʻ̈ʻˉǟɝ ʻˉƒˉǟ ȩɣʠ˞ˉʻ╖ 

 
























































































































































































































































