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Ï ·‚ ’ —ÎðÃÜÒÎÕÏ —’ § §’ ‚ Ù§Ã¾Î‚ ¾• Î• ‚ Ù‚ Î §·—ÕÎ• §Ò—’ Ù·ðÎ§¾ÎÙ¤—ÎÏ ÒÃ³—’ ÙÎÒÃÃÙlÎZ——ÎTÒÃ³—’ ÙÎ� Ã¾ §¡ ÜÒ‚ Ù§Ã¾Î ÃÒ
• —Ù‚ §·ÕÎÃ¾Îé ¤—¾Î‚ ¾• Î¤Ãé ÎÙÃÎÜÕ—Î ZPZ^Œl ^ [ Z l

� —Ù‚ §·—• ÎZ—ÙÜÏ Î)¾ÕÙÒÜ’ Ù§Ã¾Õ

� ¤ÃÃÕ—ÎðÃÜÒÎÏ ·‚ Ù ÃÒ» Î ÃÒÎ• —Ù‚ §·—• ÎÕ—ÙÜÏ Î§¾ÕÙÒÜ’ Ù§Ã¾Õn

p §¾• Ãé ÕÎYÎ� Ã» Ï ·—Ù—ÎÕ—ÙÜÏ Î¡ Ü§• —Î ÃÒÎp §¾• Ãé Õ
» ‚ ’ BZÎYÎ� Ã» Ï ·—Ù—ÎÕ—ÙÜÏ Î¡ Ü§• —Î ÃÒÎ» ‚ ’ BZÎL� Ï Ï ·—ÎZ§·§’ Ã¾F
7§¾Üî ÎYÎ� Ã» Ï ·—Ù—ÎÕ—ÙÜÏ Î¡ Ü§• —Î ÃÒÎ7§¾Üî
� Ã’ ´ —ÒÎYÎ_ Õ§¾¡ Î� Ã’ ´ —ÒÎ§¾ÕÙ—‚ • ÎÃ ÎÙ¤—Î—î —’ ÜÙ‚ • ·—

Z—Òæ—ÒÎ� ¾æ§ÒÃ¾» —¾ÙÎm‚ Ò§‚ • ·—Õ

] ¤—ÎZÏ —’ " ÃÒ¡ —ÎÕ—Òæ—ÒÎÒ—‚ • ÕÎÙ¤—Î Ã··Ãé §¾¡ Î—¾æ§ÒÃ¾» —¾ÙÎæ‚ Ò§‚ • ·—ÕÎ‚ ÙÎÕÙ‚ ÒÙÜÏ lÎ] ¤—Õ—Î’ ‚ ¾Î• —ÎÕ—Ù
• — ÃÒ—ÎÒÜ¾¾§¾¡ Î j f HDM̂ i NHï j Hi r H ÎÃÒÎ’ Ã¾ §¡ ÜÒ—• Î§¾ÎðÃÜÒÎ� Ã’ ´ —ÒÎ� Ã» Ï ÃÕ—Î §·—l

m‚ Ò§‚ • ·— ] ðÏ — � — ‚ Ü·Ù � —Õ’ Ò§Ï Ù§Ã¾

. * � � � " - � � §* " - / )¾Ù—¡ —Ò ƒ{ ƒ{ TÃÒÙÎÙ¤—ÎÕ—Òæ—ÒÎ·§ÕÙ—¾ÕÎÃ¾l

. * � � � " - � � §� � � � � §
 " 0 
 )¾Ù—¡ —Ò • •

: ‚ î §» Ü» Î¾Ü» • —ÒÎÃ Î—¾ÙÒ§—ÕÎ§¾
Ù¤—Î—î —» Ï ·§ §’ ‚ Ù§Ã¾Î’ ‚ ’ ¤—lÎ] ¤—
’ ‚ ’ ¤—ÎÕÙÃÒ—ÕÎÒ—ÕÜ·ÙÕÎ ÒÃ» ÎÙ¤—
Z: ] ÎÕÃ·æ—ÒÎL• � FÎÙÃÎ‚ æÃ§•
Ò—• Ü¾• ‚ ¾ÙÎ’ Ã» Ï ÜÙ‚ Ù§Ã¾ÕlÎZ—ÙÎÙÃ
{ ÎÙÃÎ• §Õ‚ • ·—Î’ ‚ ’ ¤§¾¡ l

https://imiron.io/specforge/releases/
https://imiron.io/specforge/releases/
vscode:extension/imiron.specforge


m‚ Ò§‚ • ·— ] ðÏ — � — ‚ Ü·Ù � —Õ’ Ò§Ï Ù§Ã¾

. * � � � " - � � §. � � � * � " - � §� � � � / )¾Ù—¡ —Ò ƒ

: ‚ î §» Ü» Î¾Ü» • —ÒÎÃ Î’ Ã¾’ ÜÒÒ—¾Ù
Z: ] ÎÕÃ·æ—ÒÎL• � FÎ§¾ÕÙ‚ ¾’ —ÕlÎ7§» §ÙÕ
Ï ‚ Ò‚ ··—·§Õ» ÎÙÃÎÏ Ò—æ—¾ÙÎÒ—ÕÃÜÒ’ —
—î ¤‚ ÜÕÙ§Ã¾lÎZ—ÙÎÙÃÎ { ÎÙÃÎ• §Õ‚ • ·—
Ù¤—ÎÕ—» ‚ Ï ¤ÃÒ—ÎE¾ÃÎ’ Ã¾’ ÜÒÒ—¾’ ð
·§» §ÙFl

� î ‚ » Ï ·—ÎÜÕ‚ ¡ —n

" ÃÒÎ77: YÒ—·‚ Ù—• Î—¾æ§ÒÃ¾» —¾ÙÎæ‚ Ò§‚ • ·—ÕÎE. * � � � " - � � §� � � §* - " 5� 
 � - kÎ . * � � � " - � � §� � � §� " 
 � � k

" * �  � � §� * � §� � 8 kÎ—Ù’ lFkÎÕ——ÎÙ¤—Î77: ÎTÒÃæ§• —ÒÎ� Ã¾ §¡ ÜÒ‚ Ù§Ã¾Î¡ Ü§• —l

= ÃÙ—ÎÙ¤‚ ÙÎ‚ ··ÎÃ ÎÙ¤—Õ—Î’ ‚ ¾Î‚ ·ÕÃÎ• —Î’ Ã¾ §¡ ÜÒ—• Î§¾ÎÙ¤—ÎÕ—ÙÙ§¾¡ ÕÎÃ ÎÙ¤—ÎZÏ —’ " ÃÒ¡ —ÎmZ� Ã• —Î—î Ù—¾Õ§Ã¾l

. * � � � " - � � §* " - / þ„ { „ { ï . * � � � " - � � §� � � � � §
 " 0 
 þ| } ƒï Œ™j f HDM̂ i NHï j Hi r H
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õH\ r Ž. * � � � " - � � §� � � �  . � §� � � � þ² � Žšf ; l Ošl ^šZPDH\ j HŒWj ^ \ ²

 Hs£� l H[ ï £� l H[ / uf Hï 
 Pi HDl ^ i uï £� ^ i DHï £* ; l Oï ² õH\ r Ž� * * 
 � / � š j f HDM̂ i NH²
� ^ f u£� l H[ ï ² � Žšf ; l Ošl ^šu^mi šZPDH\ j HŒWj ^ \ ² ï ² õH\ r Ž� * * 
 � / � š j f HDM̂ i NHšZPDH\ j HŒWj ^ \ ²

õH\ r Ž. * � � � " - � � §� � � §* - " 5� 
 � - þ² ^ f H\ ; P²
õH\ r Ž. * � � � " - � � §� � � §� " 
 � � þ² Nf l £€£\ ; \ ^£} { } €£{ ƒ£{ ‚ ²
õH\ r Ž" * �  � � §� * � §� � 8þ² u^mi £; f P£YHu£OHi H²

j f HDM̂ i NHï j Hi r H

Œšj f HDM̂ i NHŒHt Hï j Hi r H

https://platform.openai.com/api-keys
http://localhost:8080/health
vscode:extension/imiron.specforge


" ÜÒÙ¤—ÒÎW—‚ • §¾¡
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TðÙ¤Ã¾ÎZ� 4Î] ÎZ—ÙÎÜÏ ÎÙ¤—ÎTðÙ¤Ã¾ÎZ� 4Î ÃÒÎÏ ÒÃ¡ Ò‚ » » ‚ Ù§’ Î‚ ’ ’ —ÕÕ
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TÒÃ³—’ ÙÎ� Ã¾ §¡ ÜÒ‚ Ù§Ã¾ÎYÎ7—‚ Ò¾Î‚ • ÃÜÙÎ ZPZ^Œl ^ [ Z Î’ Ã¾ §¡ ÜÒ‚ Ù§Ã¾



Setting up SpecForge on macOS

] ¤§ÕÎ¡ Ü§• —Îé §··Îé ‚ ·´ ÎðÃÜÎÙ¤ÒÃÜ¡ ¤ÎÕ—ÙÙ§¾¡ ÎÜÏ ÎZÏ —’ " ÃÒ¡ —ÎÃ¾Î» ‚ ’ BZÎÜÕ§¾¡ ÎÙ¤—ÎÕÙ‚ ¾• ‚ ·Ã¾—Î—î —’ ÜÙ‚ • ·—l

� lÎ� Ãé ¾·Ã‚ • ÎÙ¤—Î� î —’ ÜÙ‚ • ·—

� Ãé ¾·Ã‚ • Î j f HDM̂ i NH£t ŒuŒx£[ ; D" . £� - � • • Œl ; i ŒCx} Î ÒÃ» ÎÙ¤—ÎZÏ —’ " ÃÒ¡ —ÎÒ—·—‚ Õ—ÕÎÏ ‚ ¡ —Î‚ ¾• Î—î ÙÒ‚ ’ Ù
§ÙÎÙÃÎ‚ Î• §Ò—’ ÙÃÒðÎÃ ÎðÃÜÒÎ’ ¤Ã§’ —l

� lÎ)¾ÕÙ‚ ··Î� —Ï —¾• —¾’ §—Õ

] ¤—ÎZÏ —’ " ÃÒ¡ —Î—î —’ ÜÙ‚ • ·—ÎÒ—ÑÜ§Ò—ÕÎ• � ÎÙÃÎ• —Î§¾ÕÙ‚ ··—• lÎÒÕæ¡ Y’ Ã¾æ—ÒÙ—ÒÎ§ÕÎÃÏ Ù§Ã¾‚ ·Î• ÜÙ

Ò—’ Ã» » —¾• —• Î ÃÒÎZm# YÙÃYT= # Î’ Ã¾æ—ÒÕ§Ã¾ÎÜÕ—• Î• ðÎÙ¤—Î‚ ¾§» ‚ Ù§Ã¾Î —‚ ÙÜÒ—l

)¾ÕÙ‚ ··ÎÜÕ§¾¡ Î&Ã» —• Ò—é n

) ÎðÃÜÎ• Ã¾’ÙÎ¤‚ æ—Î&Ã» —• Ò—é kÎ§¾ÕÙ‚ ··Î§ÙÎ ÒÃ» Î• Ò—é lÕ¤l

= ÃÙ—n ZPCi j r N ÎÏ ÒÃæ§• —ÕÎÙ¤—Î i j r N£D̂ \ r Hi l Î’ Ã» » ‚ ¾• lÎp §Ù¤ÃÜÙÎ§ÙkÎÙ¤—Î ; \ P[ ; l H• ž Î —‚ ÙÜÒ—Î§¾
Ù¤—ÎTðÙ¤Ã¾ÎZ� 4Îé §··Î¾ÃÙÎ• —Î‚ • ·—ÎÙÃÎÒ—¾• —ÒÎT= # Î Ò‚ » —ÕÎ ÒÃ» ÎZm# Îæ§ÕÜ‚ ·§ø‚ Ù§Ã¾ÕlÎ� ··ÎÃÙ¤—Ò

ZÏ —’ " ÃÒ¡ —Î —‚ ÙÜÒ—ÕÎé ÃÒ́ Îé §Ù¤ÃÜÙÎ§Ùl

� lÎ� Ã¾ §¡ ÜÒ—ÎwÃÜÒÎ7§’ —¾Õ—

] ¤—ÎZÏ —’ " ÃÒ¡ —ÎÕ—Òæ—ÒÎÒ—ÑÜ§Ò—ÕÎ‚ Îæ‚ ·§• Î·§’ —¾Õ—Î §·—ÎÙÃÎÕÙ‚ ÒÙlÎ) ÎðÃÜÎ• Ã¾’ÙÎ¤‚ æ—Î‚ Î·§’ —¾Õ—kÎÏ ·—‚ Õ—Î’ Ã¾Ù‚ ’ Ù
Ù¤—ÎZÏ —’ " ÃÒ¡ —ÎÙ—‚ » ÎÃÒÎÒ—ÑÜ—ÕÙÎ‚ ÎÙÒ§‚ ·Î·§’ —¾Õ—l

T·‚ ’ —ÎðÃÜÒÎ ZPDH\ j HŒWj ^ \ Î §·—Î§¾ÎÃ¾—ÎÃ ÎÙ¤—Î Ã··Ãé §¾¡ Î·Ã’ ‚ Ù§Ã¾Õn

ZÙ‚ ¾• ‚ Ò• Î� Ã¾ §¡ ÜÒ‚ Ù§Ã¾Î� §Ò—’ ÙÃÒðÎEÒ—’ Ã» » —¾• —• Fn

� ™ŒD̂ \ MPN™j f HDM̂ i NH™ZPDH\ j HŒWj ^ \

� ¾æ§ÒÃ¾» —¾ÙÎm‚ Ò§‚ • ·—ÎE ÃÒÎ’ ÜÕÙÃ» Î·Ã’ ‚ Ù§Ã¾ÕFn

� ÜÒÒ—¾ÙÎ� §Ò—’ ÙÃÒðnÎ Œ™ZPDH\ j HŒWj ^ \

� Ò—‚ Ù—ÎÙ¤—Î• §Ò—’ ÙÃÒðÎ§ Î§ÙÎ• Ã—Õ¾’ÙÎ—î §ÕÙn

� lÎ� Ã¾ §¡ ÜÒ—Î77: ÎTÒÃæ§• —ÒÎLBÏ Ù§Ã¾‚ ·F

] ÃÎÜÕ—Î77: Y• ‚ Õ—• Î —‚ ÙÜÒ—ÕÎÕÜ’ ¤Î‚ ÕÎ¾‚ ÙÜÒ‚ ·Y·‚ ¾¡ Ü‚ ¡ —ÎÕÏ —’ Î¡ —¾—Ò‚ Ù§Ã¾Î‚ ¾• Î—ÒÒÃÒÎ—î Ï ·‚ ¾‚ Ù§Ã¾k

’ Ã¾ §¡ ÜÒ—Î‚ ¾Î77: ÎÏ ÒÃæ§• —ÒÎ• ðÎÕ—ÙÙ§¾¡ Î—¾æ§ÒÃ¾» —¾ÙÎæ‚ Ò§‚ • ·—ÕÎ• — ÃÒ—ÎÕÙ‚ ÒÙ§¾¡ ÎÙ¤—ÎÕ—Òæ—Òl

" ÃÒÎBÏ —¾� )ÎEÒ—’ Ã» » —¾• —• Fn

Ci Hsï P\ j l ; ZZï x~ï ZPCi j r N

Ht f ^ i l ï . * � � � " - � � §� � � �  . � §� � � � þ™f ; l O™l ^™ZPDH\ j HŒWj ^ \

[ YFPi ï £f ï � ™ŒD̂ \ MPN™j f HDM̂ i NH
Df ï ™f ; l O™l ^™u^mi ™ZPDH\ j HŒWj ^ \ ï � ™ŒD̂ \ MPN™j f HDM̂ i NH™

https://imiron.io/specforge/releases/
https://brew.sh/
https://forms.gle/w487KwqyX6hHrCeh9


# —ÙÎ‚ ¾Î� T)Î´ —ðÎ ÒÃ» ÎÏ ·‚ Ù ÃÒ» lÃÏ —¾‚ §l’ Ã» U‚ Ï §Ý —ðÕl

" ÃÒÎÃÙ¤—ÒÎÏ ÒÃæ§• —ÒÕÎL# —» §¾§kÎ� ¾Ù¤ÒÃÏ §’ kÎB··‚ » ‚ FkÎÕ——ÎÙ¤—Î77: ÎTÒÃæ§• —ÒÎ� Ã¾ §¡ ÜÒ‚ Ù§Ã¾Î¡ Ü§• —l

� lÎZÙ‚ ÒÙÎÙ¤—ÎZ—Òæ—Ò

= ‚ æ§¡ ‚ Ù—ÎÙÃÎÙ¤—Î• §Ò—’ ÙÃÒðÎé ¤—Ò—ÎðÃÜÎ—î ÙÒ‚ ’ Ù—• ÎÙ¤—ÎZÏ —’ " ÃÒ¡ —Î—î —’ ÜÙ‚ • ·—Î‚ ¾• ÎÒÜ¾n
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ÕÙ‚ ÒÙÜÏ Î§ÕÕÜ—ÕkÎæ—Ò§ ðÎðÃÜÒÎ·§’ —¾Õ—Î’ Ã¾ §¡ ÜÒ‚ Ù§Ã¾l

� ··Ãé §¾¡ Î� î —’ ÜÙ§Ã¾ÎÃ  ÎÙ¤—Î� Ãé ¾·Ã‚ • —• ÎZÏ —’ " ÃÒ¡ —Î� §¾‚ Òð

] ¤—Î: ‚ ’ BZÎ# ‚ Ù—́——Ï —ÒÎ» ‚ ðÎ• §ÕÏ ·‚ ðÎ‚ ¾Î‚ ·—ÒÙÎÏ Ò—æ—¾Ù§¾¡ ÎðÃÜÎ ÒÃ» Î—î —’ ÜÙ§¾¡ ÎÙ¤—Î• Ãé ¾·Ã‚ • —• Î• §¾‚ Òðk
• —’ ‚ ÜÕ—Î§ÙÎé ‚ ÕÎ• Ãé ¾·Ã‚ • —• Î ÒÃ» Î‚ ÎÙ¤§Ò• YÏ ‚ ÒÙðÎÕÃÜÒ’ —l

] ÃÎé ¤§Ù—·§ÕÙÎÙ¤—ÎÕÏ —’  ÃÒ¡ —Î—î —’ ÜÙ‚ • ·—kÎÒÜ¾ÎÙ¤—Î Ã··Ãé §¾¡ Î’ Ã» » ‚ ¾• l

� ·Ù—Ò¾‚ Ù§æ—·ðkÎðÃÜÎ’ ‚ ¾Î• ÃÎÕÃÎ ÒÃ» ÎÙ¤—ÎZðÕÙ—» ÎZ—ÙÙ§¾¡ ÕÎ# _ )Î• ðÎ Ã··Ãé §¾¡ ÎÙ¤—Õ—ÎÕÙ—Ï Õl

� �>BÏ —¾ÎZðÕÙ—» ÎZ—ÙÙ§¾¡ ÕkÎ‚ ¾• Î¡ ÃÎÙÃÎaTÒ§æ‚ ’ ðÎ@ÎZ—’ ÜÒ§Ùð’
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� �>� ·§’ ´ ÎaBÏ —¾Î� ¾ðé ‚ ð’l

Ht f ^ i l ï . * � � � " - � � §� � � §* - " 5� 
 � - þ^ f H\ ; P
Ht f ^ i l ï . * � � � " - � � §� � � §� " 
 � � þNf l £€£\ ; \ ^£} { } €£{ ƒ£{ ‚
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Œ™j f HDM̂ i NHï j Hi r H

t ; l l i ï £Fï D̂ [ Œ; f f ZHŒhm; i ; \ l P\ Hï f ; l O™l ^™j f HDM̂ i NH

https://platform.openai.com/api-keys
http://localhost:8080/health
https://support.apple.com/en-us/102445
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 lÎ)¾ÕÙ‚ ··ÎÙ¤—ÎTðÙ¤Ã¾ÎZ� 4 ÎLBÏ Ù§Ã¾‚ ·F
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vscode:extension/imiron.specforge


Setting up SpecForge on Linux

] ¤§ÕÎ¡ Ü§• —Îé §··Îé ‚ ·´ ÎðÃÜÎÙ¤ÒÃÜ¡ ¤ÎÕ—ÙÙ§¾¡ ÎÜÏ ÎZÏ —’ " ÃÒ¡ —ÎÃ¾Î7§¾Üî ÎÜÕ§¾¡ ÎÙ¤—ÎÕÙ‚ ¾• ‚ ·Ã¾—Î—î —’ ÜÙ‚ • ·—l

� lÎ� Ãé ¾·Ã‚ • ÎÙ¤—Î� î —’ ÜÙ‚ • ·—
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� lÎ)¾ÕÙ‚ ··Î� —Ï —¾• —¾’ §—Õ

] ¤—ÎZÏ —’ " ÃÒ¡ —Î—î —’ ÜÙ‚ • ·—ÎÒ—ÑÜ§Ò—ÕÎ• � ÎÙÃÎ• —Î§¾ÕÙ‚ ··—• lÎÒÕæ¡ Y’ Ã¾æ—ÒÙ—ÒÎ§ÕÎÃÏ Ù§Ã¾‚ ·Î• ÜÙ
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� Ò’ ¤Î7§¾Üî n
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� lÎ� Ã¾ §¡ ÜÒ—ÎwÃÜÒÎ7§’ —¾Õ—

] ¤—ÎZÏ —’ " ÃÒ¡ —ÎÕ—Òæ—ÒÎÒ—ÑÜ§Ò—ÕÎ‚ Îæ‚ ·§• Î·§’ —¾Õ—Î §·—ÎÙÃÎÕÙ‚ ÒÙlÎ) ÎðÃÜÎ• Ã¾’ÙÎ¤‚ æ—Î‚ Î·§’ —¾Õ—kÎÏ ·—‚ Õ—Î’ Ã¾Ù‚ ’ Ù
Ù¤—ÎZÏ —’ " ÃÒ¡ —ÎÙ—‚ » ÎÃÒÎÒ—ÑÜ—ÕÙÎ‚ ÎÙÒ§‚ ·Î·§’ —¾Õ—l
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� ™ŒD̂ \ MPN™j f HDM̂ i NH™ZPDH\ j HŒWj ^ \

� ¾æ§ÒÃ¾» —¾ÙÎm‚ Ò§‚ • ·—ÎE ÃÒÎ’ ÜÕÙÃ» Î·Ã’ ‚ Ù§Ã¾ÕFn

� ÜÒÒ—¾ÙÎ� §Ò—’ ÙÃÒðnÎ Œ™ZPDH\ j HŒWj ^ \

� Ò—‚ Ù—ÎÙ¤—Î• §Ò—’ ÙÃÒðÎ§ Î§ÙÎ• Ã—Õ¾’ÙÎ—î §ÕÙn

j mF^ ï ; f l ï P\ j l ; ZZï x~ï ZPCi j r N} £CP\

j mF^ ï F\ Mï P\ j l ; ZZï x~ï ZPCi j r N} £l ^^Zj

j mF^ ï f ; D[ ; \ ï £. ï x~ï ZPCi j r N

Ht f ^ i l ï . * � � � " - � � §� � � �  . � §� � � � þ™f ; l O™l ^™ZPDH\ j HŒWj ^ \

[ YFPi ï £f ï � ™ŒD̂ \ MPN™j f HDM̂ i NH
Df ï ™f ; l O™l ^™u^mi ™ZPDH\ j HŒWj ^ \ ï � ™ŒD̂ \ MPN™j f HDM̂ i NH™
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� lÎ� Ã¾ §¡ ÜÒ—Î77: ÎTÒÃæ§• —ÒÎLBÏ Ù§Ã¾‚ ·F
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" ÃÒÎBÏ —¾� )ÎEÒ—’ Ã» » —¾• —• Fn

# —ÙÎ‚ ¾Î� T)Î´ —ðÎ ÒÃ» ÎÏ ·‚ Ù ÃÒ» lÃÏ —¾‚ §l’ Ã» U‚ Ï §Ý —ðÕl

" ÃÒÎÃÙ¤—ÒÎÏ ÒÃæ§• —ÒÕÎL# —» §¾§kÎ� ¾Ù¤ÒÃÏ §’ kÎB··‚ » ‚ FkÎÕ——ÎÙ¤—Î77: ÎTÒÃæ§• —ÒÎ� Ã¾ §¡ ÜÒ‚ Ù§Ã¾Î¡ Ü§• —l

� lÎZÙ‚ ÒÙÎÙ¤—ÎZ—Òæ—Ò

= ‚ æ§¡ ‚ Ù—ÎÙÃÎÙ¤—Î• §Ò—’ ÙÃÒðÎé ¤—Ò—ÎðÃÜÎ—î ÙÒ‚ ’ Ù—• ÎÙ¤—ÎZÏ —’ " ÃÒ¡ —Î—î —’ ÜÙ‚ • ·—Î‚ ¾• ÎÒÜ¾n
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= ÃÙ—nÎ] ¤—ÎÕ—Òæ—ÒÎé §··Î—î §ÙÎ§» » —• §‚ Ù—·ðÎ§ ÎÙ¤—Î·§’ —¾Õ—Î§ÕÎ» §ÕÕ§¾¡ ÎÃÒÎ§¾æ‚ ·§• lÎ) ÎðÃÜÎ—¾’ ÃÜ¾Ù—Ò

ÕÙ‚ ÒÙÜÏ Î§ÕÕÜ—ÕkÎæ—Ò§ ðÎðÃÜÒÎ·§’ —¾Õ—Î’ Ã¾ §¡ ÜÒ‚ Ù§Ã¾l

	 lÎ)¾ÕÙ‚ ··ÎÙ¤—ÎmZ� Ã• —Î� î Ù—¾Õ§Ã¾
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 lÎ)¾ÕÙ‚ ··ÎÙ¤—ÎTðÙ¤Ã¾ÎZ� 4 ÎLBÏ Ù§Ã¾‚ ·F

] ¤—ÎTðÙ¤Ã¾ÎZ� 4Î—¾‚ • ·—ÕÎ§¾Ù—Ò‚ ’ Ù§Ã¾Îé §Ù¤ÎÙ¤—ÎZÏ —’ " ÃÒ¡ —ÎÕ—Òæ—ÒÎÏ ÒÃ¡ Ò‚ » » ‚ Ù§’ ‚ ··ðÎ ÒÃ» ÎTðÙ¤Ã¾lÎ] ¤§Õ
’ ‚ ¾Î• —ÎÜÕ—• ÎÙÃÎ—» • —• ÎZÏ —’ " ÃÒ¡ —Î‚ ¾‚ ·ðÕ—ÕÎ§¾ÎTðÙ¤Ã¾Î¾ÃÙ—• ÃÃ´ ÕÎ‚ ¾• Î• §Ò—’ Ù·ðÎ ——• Î‚ ¾• ÎÒ—ÙÒ§—æ—Î• ‚ Ù‚
ÜÕ§¾¡ ÎT‚ ¾• ‚ ÕÎ� ‚ Ù‚  Ò‚ » —ÕlÎZ——ÎÙ¤—ÎTðÙ¤Ã¾ÎZ� 4ÎÕ—ÙÜÏ Î¡ Ü§• —Î ÃÒÎ§¾ÕÙÒÜ’ Ù§Ã¾ÕÎÃ¾Î¤Ãé ÎÙÃÎÕ—ÙÎ§ÙÎÜÏ l

" ÜÒÙ¤—ÒÎW—‚ • §¾¡

mZ� Ã• —Î� î Ù—¾Õ§Ã¾ÎYÎ7—‚ Ò¾Î‚ • ÃÜÙÎÙ¤—ÎmZ� Ã• —Î—î Ù—¾Õ§Ã¾Î —‚ ÙÜÒ—Õ
TðÙ¤Ã¾ÎZ� 4Î] ÎZ—ÙÎÜÏ ÎÙ¤—ÎTðÙ¤Ã¾ÎZ� 4Î ÃÒÎÏ ÒÃ¡ Ò‚ » » ‚ Ù§’ Î‚ ’ ’ —ÕÕ
� Îp ¤§Ò·é §¾• Î] ÃÜÒÎYÎ] ‚ ´ —Î‚ ÎÙÃÜÒÎÃ ÎZÏ —’ " ÃÒ¡ —Î’ ‚ Ï ‚ • §·§Ù§—Õ
TÒÃ³—’ ÙÎ� Ã¾ §¡ ÜÒ‚ Ù§Ã¾ÎYÎ7—‚ Ò¾Î‚ • ÃÜÙÎ ZPZ^Œl ^ [ Z Î’ Ã¾ §¡ ÜÒ‚ Ù§Ã¾

Ht f ^ i l ï . * � � � " - � � §� � � §* - " 5� 
 � - þ^ f H\ ; P
Ht f ^ i l ï . * � � � " - � � §� � � §� " 
 � � þNf l £€£\ ; \ ^£} { } €£{ ƒ£{ ‚
Ht f ^ i l ï " * �  � � §� * � §� � 8þu^mi £; f P£YHu£OHi H

Œ™j f HDM̂ i NHï j Hi r H

https://platform.openai.com/api-keys
http://localhost:8080/health
vscode:extension/imiron.specforge


Setting up SpecForge with Docker

] ¤§ÕÎ¡ Ü§• —Îé §··Îé ‚ ·´ ÎðÃÜÎÙ¤ÒÃÜ¡ ¤ÎÕ—ÙÙ§¾¡ ÎÜÏ ÎZÏ —’ " ÃÒ¡ —ÎÜÕ§¾¡ Î� Ã’ ´ —ÒÎ§¾ÕÙ—‚ • ÎÃ ÎÙ¤—ÎÕÙ‚ ¾• ‚ ·Ã¾—
—î —’ ÜÙ‚ • ·—l

TÒ—Ò—ÑÜ§Õ§Ù—Õ

� — ÃÒ—ÎÕÙ‚ ÒÙ§¾¡ ÎÙ¤—ÎÕ—Òæ—ÒkÎðÃÜÎ» ÜÕÙÎÃ• Ù‚ §¾Î‚ ¾• Î’ Ã¾ §¡ ÜÒ—Î‚ Îæ‚ ·§• Î·§’ —¾Õ—lÎ) ÎðÃÜÎ• Ã¾’ÙÎ¤‚ æ—Î‚ Î·§’ —¾Õ—k
Ï ·—‚ Õ—Î’ Ã¾Ù‚ ’ ÙÎÙ¤—ÎZÏ —’ " ÃÒ¡ —ÎÙ—‚ » ÎÃÒÎÒ—ÑÜ—ÕÙÎ‚ ÎÙÒ§‚ ·Î·§’ —¾Õ—l

� lÎB• Ù‚ §¾ÎÙ¤—Î� Ã’ ´ —ÒÎ� Ã» Ï ÃÕ—Î" §·—

] ¤—ÎZÏ —’ " ÃÒ¡ —ÎZ—Òæ—ÒÎ§ÕÎ• §ÕÙÒ§• ÜÙ—• Î‚ ÕÎ‚ Î� Ã’ ´ —ÒÎ)» ‚ ¡ —Îæ§‚ Î# &� WÎL# §Ù&Ü• Î� Ã¾Ù‚ §¾—ÒÎW—¡ §ÕÙÒðFlÎ] ¤—
Ò—’ Ã» » —¾• —• Îé ‚ ðÎÙÃÎÒÜ¾ÎÙ¤—Î� Ã’ ´ —ÒÎ)» ‚ ¡ —Î§ÕÎÙ¤ÒÃÜ¡ ¤Î� Ã’ ´ —ÒÎ� Ã» Ï ÃÕ—l

� Ãé ¾·Ã‚ • ÎÙ¤—Î·‚ Ù—ÕÙÎ F^DYHi £D̂ [ f ^ j H£t ŒuŒxŒu[ Z Î §·—Î ÒÃ» ÎÙ¤—ÎZÏ —’ " ÃÒ¡ —ÎÒ—·—‚ Õ—ÕÎÏ ‚ ¡ —l

� lÎ� Ã¾ §¡ ÜÒ—ÎwÃÜÒÎ7§’ —¾Õ—

] ¤—ÎZÏ —’ " ÃÒ¡ —ÎÕ—Òæ—ÒÎÒ—ÑÜ§Ò—ÕÎ‚ Îæ‚ ·§• Î·§’ —¾Õ—Î §·—lÎwÃÜÎ¾——• ÎÙÃÎ» ‚ ´ —ÎÙ¤—Î·§’ —¾Õ—Î §·—Î‚ æ‚ §·‚ • ·—ÎÙÃÎÙ¤—
� Ã’ ´ —ÒÎ’ Ã¾Ù‚ §¾—Òl

� �>T·‚ ’ —ÎðÃÜÒÎ ZPDH\ j HŒWj ^ \ Î §·—Î§¾Î‚ Î¾—é Î• §Ò—’ ÙÃÒðlÎ_ Õ§¾¡ Î ™Ô [ H™mj Hi ™ŒD̂ \ MPN™j f HDM̂ i NH™Î§ÕÎ‚

’ Ã» » Ã¾ÎÏ Ò‚ ’ Ù§’ —l

� �>: Ã• § ðÎÙ¤—Î Ã··Ãé §¾¡ Î·§¾—ÕÎ§¾ÎðÃÜÒÎ F^DYHi £D̂ [ f ^ j H£t ŒuŒxŒu[ Z Î §·—ÎÙÃÎÏ Ã§¾ÙÎÙÃÎðÃÜÒÎ·§’ —¾Õ—Î §·—n

= ÃÙ—nÎ)ÙÎ§ÕÎ¾ÃÙÎÒ—’ Ã» » —¾• —• ÎÙÃÎÒÜ¾Î• Ã’ ´ —ÒÎ‚ ÕÎ i ^ ^ l ÎE§l—lÎé §Ù¤Î j mF^ FlÎ� ÜÙÎ§ ÎðÃÜÎ• ÃkÎ¾ÃÙ—
Ù¤‚ ÙÎÏ ‚ Ù¤ÕÎé §Ù¤Î � ™Îé ÃÜ·• Î• —ÎÜ¾• —ÒÕÙÃÃ• Î• ðÎÙ¤—ÎÕðÕÙ—» Î‚ ÕÎ ™i ^^ l ™kÎ¾ÃÙÎðÃÜÒÎ¤Ã» —

• §Ò—’ ÙÃÒðlÎZÃÎ§Ù’ÕÎ• —ÕÙÎÙÃÎÜÕ—Î‚ • ÕÃ·ÜÙ—ÎÏ ‚ Ù¤ÕÎEé §Ù¤ÃÜÙÎ � Fl

� lÎ� Ã¾ §¡ ÜÒ—Î77: ÎTÒÃæ§• —ÒÎLBÏ Ù§Ã¾‚ ·F

] ÃÎÜÕ—Î77: Y• ‚ Õ—• Î —‚ ÙÜÒ—ÕÎÕÜ’ ¤Î‚ ÕÎ¾‚ ÙÜÒ‚ ·Y·‚ ¾¡ Ü‚ ¡ —ÎÕÏ —’ Î¡ —¾—Ò‚ Ù§Ã¾Î‚ ¾• Î—ÒÒÃÒÎ—î Ï ·‚ ¾‚ Ù§Ã¾k
’ Ã¾ §¡ ÜÒ—Î‚ ¾Î77: ÎÏ ÒÃæ§• —ÒÎ• ðÎ» Ã• § ð§¾¡ Î—¾æ§ÒÃ¾» —¾ÙÎæ‚ Ò§‚ • ·—ÕÎ§¾ÎðÃÜÒÎ F^DYHi £D̂ [ f ^ j HŒu[ Z Î §·—
• — ÃÒ—ÎÕÙ‚ ÒÙ§¾¡ ÎÙ¤—ÎÕ—Òæ—Òl

" ÃÒÎBÏ —¾� )ÎEÒ—’ Ã» » —¾• —• Fn

# —ÙÎ‚ ¾Î� T)Î´ —ðÎ ÒÃ» ÎÏ ·‚ Ù ÃÒ» lÃÏ —¾‚ §l’ Ã» U‚ Ï §Ý —ðÕl

£ l uf HŽ CP\ F

j ^mi DHŽ f ; l O™l ^™ŒD̂ \ MPN™j f HDM̂ i NH™ ˜ ï f Z; DHï u^mi ï ZPDH\ j HŒWj ^ \ ï MPZHï OHi Hï ^ \ ï l OHï Ô j l

[ ; DOP\ H

l ; i NHl Ž ™; f f ™j f HDM̂ i NHD̂ \ MPN™ ˜ ï D̂ \ MPNï FPi HDl ^ i uï P\ j PFHï l OHï D̂ \ l ; P\ Hi ï • F^ ï \ ^ l ï [ ^FPMu

l OPj ž

i H; F§^ \ ZuŽ l i mH

£ . * � � � " - � � §� � � §* - " 5� 
 � - þ^ f H\ ; P
£ . * � � � " - � � §� � � §� " 
 � � þNf l £€£\ ; \ ^£} { } €£{ ƒ£{ ‚
£ " * �  � � §� * � §� � 8þõŸ" * �  � � §� * � §� � 8 

https://forms.gle/w487KwqyX6hHrCeh9
https://imiron.io/specforge/releases/
https://docs.docker.com/engine/install/linux-postinstall/
https://platform.openai.com/api-keys


wÃÜÎ’ ‚ ¾Î§¾Õ—ÒÙÎ� T)Î´ —ðÕÎ• §Ò—’ Ù·ðÎ§¾ÎÙ¤—Î §·—kÎ• ÜÙÎÜÕ§¾¡ Î—¾æ§ÒÃ¾» —¾ÙÎæ‚ Ò§‚ • ·—ÕÎ§ÕÎ• —ÙÙ—ÒÎ ÃÒÎÕ—’ ÜÒ§Ùðl

" ÃÒÎÃÙ¤—ÒÎÏ ÒÃæ§• —ÒÕÎL# —» §¾§kÎ� ¾Ù¤ÒÃÏ §’ kÎB··‚ » ‚ FÎ‚ ¾• Î• —Ù‚ §·—• Î’ Ã¾ §¡ ÜÒ‚ Ù§Ã¾ÎÃÏ Ù§Ã¾ÕkÎÕ——ÎÙ¤—Î77:
TÒÃæ§• —ÒÎ� Ã¾ §¡ ÜÒ‚ Ù§Ã¾Î¡ Ü§• —l

� lÎZÙ‚ ÒÙÎÙ¤—ÎZ—Òæ—Ò

WÜ¾ÎÙ¤—Î Ã··Ãé §¾¡ Î’ Ã» » ‚ ¾• kÎÒ—Ï ·‚ ’ §¾¡ Î ™f ; l O™l ^™F^DYHi £D̂ [ f ^ j H£t ŒuŒxŒu[ Z Îé §Ù¤ÎÙ¤—Î‚ ’ ÙÜ‚ ·ÎÏ ‚ Ù¤
ÙÃÎðÃÜÒÎ• Ãé ¾·Ã‚ • —• Î §·—n

] ¤—Î ·‚ ¡ Î -´ ; Ĉ i l £^ \ £D̂ \ l ; P\ Hi £Ht Pl Î§ÕÎÒ—’ Ã» » —¾• —• ÎÕÃÎÙ¤‚ ÙÎÙ¤—Î’ Ã¾Ù‚ §¾—ÒÎ ‚ §·ÕÎ ‚ ÕÙÎÃ¾
ÕÙ‚ ÒÙÜÏ Î—ÒÒÃÒÕl

wÃÜÎ’ ‚ ¾Îæ—Ò§ ðÎÙ¤‚ ÙÎÙ¤—ÎÕ—Òæ—ÒÎ§ÕÎÜÏ Î• ðÎ¾‚ æ§¡ ‚ Ù§¾¡ ÎÙÃÎ Ol l f Ž/êZ^D; ZÔ j l Žƒ{ ƒ{ ™OH; Zl OkÎé ¤§’ ¤ÎÕ¤ÃÜ·•

Õ¤Ãé Îæ—ÒÕ§Ã¾Î§¾ ÃÒ» ‚ Ù§Ã¾l

= ÃÙ—nÎ] ¤—ÎÕ—Òæ—ÒÎé §··Î—î §ÙÎ§» » —• §‚ Ù—·ðÎ§ ÎÙ¤—Î·§’ —¾Õ—Î§ÕÎ» §ÕÕ§¾¡ ÎÃÒÎ§¾æ‚ ·§• lÎ) ÎðÃÜÎ—¾’ ÃÜ¾Ù—Ò
ÕÙ‚ ÒÙÜÏ Î§ÕÕÜ—ÕkÎæ—Ò§ ðÎðÃÜÒÎ·§’ —¾Õ—Î’ Ã¾ §¡ ÜÒ‚ Ù§Ã¾l

� lÎ)¾ÕÙ‚ ··ÎÙ¤—ÎmZ� Ã• —Î� î Ù—¾Õ§Ã¾

)¾ÕÙ‚ ··ÎÙ¤—ÎZÏ —’ " ÃÒ¡ —ÎmZ� Ã• —Î—î Ù—¾Õ§Ã¾Î ÒÃ» ÎÙ¤—Îm§ÕÜ‚ ·ÎZÙÜ• §ÃÎ: ‚ Ò́—ÙÏ ·‚ ’ —ÎÃÒÎÕ——ÎÙ¤—ÎmZ� Ã• —
� î Ù—¾Õ§Ã¾ÎÕ—ÙÜÏ Î¡ Ü§• —l

_ Ï • ‚ Ù§¾¡ ÎÙ¤—Î� Ã’ ´ —ÒÎ)» ‚ ¡ —

" ÒÃ» ÎÙ§» —ÎÙÃÎÙ§» —kÎ¾—é Îæ—ÒÕ§Ã¾ÕÎÃ ÎÙ¤—ÎZÏ —’ " ÃÒ¡ —ÎZ—Òæ—ÒÎ‚ Ò—ÎÒ—·—‚ Õ—• lÎ] ÃÎÜÕ—ÎÙ¤—Î·‚ Ù—ÕÙÎæ—ÒÕ§Ã¾k

ðÃÜÎ’ ‚ ¾Î—§Ù¤—Òn

� �>_ Õ—ÎÙ¤—ÎÜÏ • ‚ Ù—• Î• Ã’ ´ —ÒY’ Ã» Ï ÃÕ—Î §·—Î ÒÃ» ÎÙ¤—ÎÒ—·—‚ Õ—ÕÎÏ ‚ ¡ —kÎÃÒ

� �>Z—ÙÎÙ¤—Î§» ‚ ¡ —Î §—·• ÎÙÃÎ·‚ Ù—ÕÙÎ§¾ÎðÃÜÒÎ� Ã’ ´ —ÒÎ� Ã» Ï ÃÕ—Î §·—n

] ¤—¾ÎÏ Ü··ÎÙ¤—Î·‚ Ù—ÕÙÎ§» ‚ ¡ —n

= —î ÙÎZÙ—Ï Õ

mZ� Ã• —Î� î Ù—¾Õ§Ã¾ÎYÎ7—‚ Ò¾Î‚ • ÃÜÙÎÙ¤—ÎmZ� Ã• —Î—î Ù—¾Õ§Ã¾Î —‚ ÙÜÒ—Õ
TðÙ¤Ã¾ÎZ� 4Î] ÎZ—ÙÎÜÏ ÎÙ¤—ÎTðÙ¤Ã¾ÎZ� 4Î ÃÒÎÏ ÒÃ¡ Ò‚ » » ‚ Ù§’ Î‚ ’ ’ —ÕÕ
� Îp ¤§Ò·é §¾• Î] ÃÜÒÎYÎ] ‚ ´ —Î‚ ÎÙÃÜÒÎÃ ÎZÏ —’ " ÃÒ¡ —Î’ ‚ Ï ‚ • §·§Ù§—Õ
TÒÃ³—’ ÙÎ� Ã¾ §¡ ÜÒ‚ Ù§Ã¾ÎYÎ7—‚ Ò¾Î‚ • ÃÜÙÎ ZPZ^Œl ^ [ Z Î’ Ã¾ §¡ ÜÒ‚ Ù§Ã¾

F^DYHi ï D̂ [ f ^ j Hï £Mï ™f ; l O™l ^™F^DYHi £D̂ [ f ^ j H£t ŒuŒxŒu[ Zï mf ï -´ ; Ĉ i l £^ \ £D̂ \ l ; P\ Hi £Ht Pl

P[ ; NHŽ NODi ŒP^™P[ Pi ^ \ £P^™j f HDM̂ i NH™j f HDM̂ i NH£C; DYH\ FŽZ; l Hj l

F^DYHi ï D̂ [ f ^ j Hï £Mï ™f ; l O™l ^™F^DYHi £D̂ [ f ^ j HŒu[ Zï f mZZ

http://localhost:8080/health
vscode:extension/imiron.specforge
https://imiron.io/specforge/releases/


LLM Provider Configuration

ZÏ —’ " ÃÒ¡ —Î§¾’ ·Ü• —ÕÎ77: Y• ‚ Õ—• Î —‚ ÙÜÒ—ÕÎÕÜ’ ¤Î‚ ÕÎ¾‚ ÙÜÒ‚ ·Y·‚ ¾¡ Ü‚ ¡ —Î• ‚ Õ—• ÎÕÏ —’ Î¡ —¾—Ò‚ Ù§Ã¾Î‚ ¾• Î—ÒÒÃÒ
—î Ï ·‚ ¾‚ Ù§Ã¾lÎ] ÃÎÜÕ—ÎÙ¤—Õ—Î —‚ ÙÜÒ—ÕkÎðÃÜÎ¾——• ÎÙÃÎ’ Ã¾ §¡ ÜÒ—Î‚ ¾Î77: ÎÏ ÒÃæ§• —Òl

ZÜÏ Ï ÃÒÙ—• ÎTÒÃæ§• —ÒÕ

ZÏ —’ " ÃÒ¡ —Î’ ÜÒÒ—¾Ù·ðÎÕÜÏ Ï ÃÒÙÕÎÙ¤Ò——Î77: ÎÏ ÒÃæ§• —ÒÕn

BÏ —¾� )ÎYÎ� ·ÃÜ• Y• ‚ Õ—• Î� T)ÎEÒ—’ Ã» » —¾• —• Î ÃÒÎ» ÃÕÙÎÜÕ—ÒÕF

# —» §¾§ÎYÎ# ÃÃ¡ ·—’ÕÎ’ ·ÃÜ• Y• ‚ Õ—• Î� T)
B··‚ » ‚ ÎYÎWÜ¾Î» Ã• —·ÕÎ·Ã’ ‚ ··ðÎÃ¾ÎðÃÜÒÎ» ‚ ’ ¤§¾—

� Ã¾ §¡ ÜÒ‚ Ù§Ã¾Î: —Ù¤Ã• Õ

" ÃÒÎ� î —’ ÜÙ‚ • ·—ÎLp §¾• Ãé ÕkÎ» ‚ ’ BZkÎ7§¾Üî F

Z—ÙÎÙ¤—Î Ã··Ãé §¾¡ Î—¾æ§ÒÃ¾» —¾ÙÎæ‚ Ò§‚ • ·—ÕÎ• — ÃÒ—ÎÕÙ‚ ÒÙ§¾¡ ÎÙ¤—ÎZÏ —’ " ÃÒ¡ —ÎÕ—Òæ—Òn

BÏ —¾� )

# —ÙÎ‚ ¾Î� T)Î´ —ðÎ ÒÃ» ÎÏ ·‚ Ù ÃÒ» lÃÏ —¾‚ §l’ Ã» U‚ Ï §Ý —ðÕl

# —» §¾§

# —ÙÎ‚ ¾Î� T)Î´ —ðÎ ÒÃ» Î‚ §l¡ ÃÃ¡ ·—l• —æU¡ —» §¾§Y‚ Ï §U• Ã’ ÕU‚ Ï §Ý —ðl

� ¾Ù¤ÒÃÏ §’

˜ ï � P\ mt ï ™ï [ ; D" .
Ht f ^ i l ï . * � � � " - � � §� � � §* - " 5� 
 � - þ^ f H\ ; P
Ht f ^ i l ï . * � � � " - � � §� � � §� " 
 � � þNf l £€£\ ; \ ^£} { } €£{ ƒ£{ ‚
Ht f ^ i l ï " * �  � � §� * � §� � 8þu^mi £; f P£YHu£OHi H

˜ ï 6P\ F^sj ï * ^sHi . OHZZ
õH\ r Ž. * � � � " - � � §� � � §* - " 5� 
 � - þ² ^ f H\ ; P²
õH\ r Ž. * � � � " - � � §� � � §� " 
 � � þ² Nf l £€£\ ; \ ^£} { } €£{ ƒ£{ ‚ ²
õH\ r Ž" * �  � � §� * � §� � 8þ² u^mi £; f P£YHu£OHi H²

˜ ï � P\ mt ï ™ï [ ; D" .
Ht f ^ i l ï . * � � � " - � � §� � � §* - " 5� 
 � - þNH[ P\ P
Ht f ^ i l ï . * � � � " - � � §� � � §� " 
 � � þNH[ P\ P£} Œ€£MZ; j O
Ht f ^ i l ï � � � �  � §� * � §� � 8þu^mi £; f P£YHu£OHi H

˜ ï 6P\ F^sj ï * ^sHi . OHZZ
õH\ r Ž. * � � � " - � � §� � � §* - " 5� 
 � - þ² NH[ P\ P²
õH\ r Ž. * � � � " - � � §� � � §� " 
 � � þ² NH[ P\ P£} Œ€£MZ; j O²
õH\ r Ž� � � �  � §� * � §� � 8þ² u^mi £; f P£YHu£OHi H²

˜ ï � P\ mt ï ™ï [ ; D" .
Ht f ^ i l ï . * � � � " - � � §� � � §* - " 5� 
 � - þ; \ l Oi ^ f PD
Ht f ^ i l ï . * � � � " - � � §� � � §� " 
 � � þDZ; mFH£O; PYm£• £€
Ht f ^ i l ï �  / � - " * � � §� * � §� � 8þu^mi £; f P£YHu£OHi H

https://platform.openai.com/api-keys
https://ai.google.dev/gemini-api/docs/api-key


# —ÙÎ‚ ¾Î� T)Î´ —ðÎ ÒÃ» ÎÏ ·‚ Ù ÃÒ» l’ ·‚ Ü• —l’ Ã» U• Ã’ ÕU—¾U‚ Ï §U‚ • » §¾U‚ Ï §‰́—ðÕUÒ—ÙÒ§—æ—l

B··‚ » ‚

" §ÒÕÙkÎ§¾ÕÙ‚ ··Î‚ ¾• ÎÒÜ¾ÎB··‚ » ‚ Î ÒÃ» Î• Ã’ ÕlÃ··‚ » ‚ l’ Ã» UÑÜ§’ ´ ÕÙ‚ ÒÙl

] ¤—¾ÎÕ—ÙÎÙ¤—Î—¾æ§ÒÃ¾» —¾ÙÎæ‚ Ò§‚ • ·—Õn

� ¤‚ ¾¡ —Î " � � � � � §� * � §
 � . � Î§ ÎðÃÜÒÎB··‚ » ‚ ÎÕ—Òæ—ÒÎ§ÕÎÒÜ¾¾§¾¡ ÎÃ¾Î‚ Î• §  —Ò—¾ÙÎ» ‚ ’ ¤§¾—l

" ÃÒÎ� Ã’ ´ —Ò

: Ã• § ðÎÙ¤—Î—¾æ§ÒÃ¾» —¾ÙÎæ‚ Ò§‚ • ·—ÕÎ§¾ÎðÃÜÒÎ F^DYHi £D̂ [ f ^ j HŒu[ Z Î §·—n

wÃÜÎ’ ‚ ¾Î§¾Õ—ÒÙÎ� T)Î´ —ðÕÎ• §Ò—’ Ù·ðÎ§¾ÎÙ¤—Î §·—n

&Ãé —æ—ÒkÎ§ÙÎ§ÕÎ• —ÙÙ—ÒÎÙÃÎÜÕ—Î—¾æ§ÒÃ¾» —¾ÙÎæ‚ Ò§‚ • ·—ÕÎ ÃÒÎÕ—’ ÜÒ§Ùðl

� — ‚ Ü·ÙÎ: Ã• —·Õ

) ÎðÃÜÎ• Ã¾’ÙÎÕ—ÙÎÙ¤—Î . * � � � " - � � §� � � §� " 
 � � Îæ‚ Ò§‚ • ·—n

BÏ —¾� )nÎ� — ‚ Ü·ÙÕÎÙÃÎ Nf l £€£\ ; \ ^£} { } €£{ ƒ£{ ‚

# —» §¾§nÎ� — ‚ Ü·ÙÕÎÙÃÎ NH[ P\ P£} Œ€£MZ; j O

� ¾Ù¤ÒÃÏ §’ nÎ� — ‚ Ü·ÙÕÎÙÃÎ DZ; mFH£O; PYm£• £€

B··‚ » ‚ nÎwÃÜÎ» ÜÕÙÎÕÏ —’ § ðÎ‚ Î» Ã• —·ÎE¾ÃÎ• — ‚ Ü·ÙF

p §Ù¤ÃÜÙÎ77: Î� Ã¾ §¡ ÜÒ‚ Ù§Ã¾

p §Ù¤ÃÜÙÎ‚ ¾Î‚ Ï Ï ÒÃÏ Ò§‚ Ù—Î77: ÎÏ ÒÃæ§• —ÒÎ’ Ã¾ §¡ ÜÒ‚ Ù§Ã¾kÎ77: Y• ‚ Õ—• ÎZÏ —’ " ÃÒ¡ —Î —‚ ÙÜÒ—ÕÎé §··Î• —

Ü¾‚ æ‚ §·‚ • ·—lÎ] ¤—ÎÒ—ÕÙÎÃ ÎZÏ —’ " ÃÒ¡ —Îé §··Î’ Ã¾Ù§¾Ü—ÎÙÃÎé ÃÒ́ Î¾ÃÒ» ‚ ··ðl

˜ ï 6P\ F^sj ï * ^sHi . OHZZ
õH\ r Ž. * � � � " - � � §� � � §* - " 5� 
 � - þ² ; \ l Oi ^ f PD²
õH\ r Ž. * � � � " - � � §� � � §� " 
 � � þ² DZ; mFH£O; PYm£• £€²
õH\ r Ž�  / � - " * � � §� * � §� � 8þ² u^mi £; f P£YHu£OHi H²

˜ ï � P\ mt ï ™ï [ ; D" .
Ht f ^ i l ï . * � � � " - � � §� � � §* - " 5� 
 � - þ^ZZ; [ ;
Ht f ^ i l ï . * � � � " - � � §� � � §� " 
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õH\ r Ž" � � � � � §� * � §
 � . � þ² Ol l f Ž/ê| } ‚ Œ{ Œ{ Œ| Ž| | • ~• ²
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 � - þ^ f H\ ; P ˜ ï ^ l OHi ï ^ f l P^ \ j Žï ^ZZ; [ ; • ï NH[ P\ P
£ . * � � � " - � � §� � � §� " 
 � � þNf l £€£\ ; \ ^£} { } €£{ ƒ£{ ‚ ˜ ï DÔ ^ j Hï l OHï ; f f i ^ f i P; l Hï [ ^FHZï M̂ i ï u^mi ï f i ^ r PFHi
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https://platform.claude.com/docs/en/api/admin/api_keys/retrieve
https://docs.ollama.com/quickstart


VSCode Extension

] ¤—Î7§·ÃÎ7‚ ¾¡ Ü‚ ¡ —Î� î Ù—¾Õ§Ã¾Î ÃÒÎmZ� Ã• —ÎÏ ÒÃæ§• —Õ

Zð¾Ù‚ î Î&§¡ ¤·§¡ ¤Ù§¾¡ kÎ] ðÏ —’ ¤—’ ´ §¾¡ Î‚ ¾• Î� ÜÙÃ’ Ã» Ï ·—Ù§Ã¾Î ÃÒÎ ŒZPZ^ Î §·—Õ
Z‚ Ù§Õ §‚ • §·§ÙðÎ‚ ¾• ÎW—• Ü¾• ‚ ¾’ ðÎ’ ¤—’ ´ §¾¡ Î ÃÒÎÕÏ —’ § §’ ‚ Ù§Ã¾Õ
ZÜÏ Ï ÃÒÙÎ ÃÒÎæ§ÕÜ‚ ·§ø§¾¡ Î» Ã¾§ÙÃÒ§¾¡ ÎÒ—ÕÜ·ÙÕÎ§¾ÎTðÙ¤Ã¾Î¾ÃÙ—• ÃÃ´ Õ

)¾ÕÙ‚ ··‚ Ù§Ã¾

] ¤—ÎZÏ —’ " ÃÒ¡ —ÎmZ� Ã• —Î—î Ù—¾Õ§Ã¾Î’ ‚ ¾Î• —Î§¾ÕÙ‚ ··—• Î§¾ÎÙé ÃÎé ‚ ðÕn

" ÒÃ» ÎÙ¤—ÎmZ� Ã• —Î: ‚ Ò́ —ÙÏ ·‚ ’ —

)¾ÕÙ‚ ··ÎÙ¤—Î—î Ù—¾Õ§Ã¾Î• §Ò—’ Ù·ðÎ ÒÃ» ÎÙ¤—Îm§ÕÜ‚ ·ÎZÙÜ• §ÃÎ: ‚ Ò́—ÙÏ ·‚ ’ —ÎÃÒÎÕ—‚ Ò’ ¤Î ÃÒÎeZÏ —’ " ÃÒ¡ —f Î§¾

mZ� Ã• —’ÕÎ—î Ù—¾Õ§Ã¾ÕÎÙ‚ • ÎL� ÙÒ·y Z¤§ ÙyuÎÃÒÎ� » • y Z¤§ ÙyuMl

" ÒÃ» ÎmZ)u Î" §·—

� ·Ù—Ò¾‚ Ù§æ—·ðkÎðÃÜÎ’ ‚ ¾Î§¾ÕÙ‚ ··Î ÒÃ» Î‚ ÎmZ)u Î §·—ÎE§¾’ ·Ü• —• Î§¾ÎÒ—·—‚ Õ—ÕFn

BÏ —¾ÎmZ� Ã• —’ÕÎ—î Ù—¾Õ§Ã¾ÕÎÙ‚ • ÎL� ÙÒ·y Z¤§ ÙyuÎÃÒÎ� » • y Z¤§ ÙyuMkÎ’ ·§’ ´ ÎÃ¾ÎÙ¤—ÎÙ¤Ò——Î• ÃÙÕÎ‚ ÙÎÙ¤—

ÙÃÏ ÎÒ§¡ ¤ÙkÎ‚ ¾• ÎÕ—·—’ ÙÎ � \ j l ; ZZï Mi ^ [ ï 5. � 7ŠŠÃ

BÏ —¾ÎmZ� Ã• —’ÕÎ’ Ã» » ‚ ¾• ÎÏ ‚ ·—ÙÙ—ÎL� ÙÒ·y Z¤§ Ùy TÎÃÒÎ� » • y Z¤§ Ùy TMkÎÙðÏ —Î � t l H\ j P^ \ j Žï � \ j l ; ZZ

Mi ^ [ ï 5. � 7ŠŠÃ kÎ‚ ¾• ÎÕ—·—’ ÙÎÙ¤—Î Œr j Pt Î §·—

)» Ï ÃÒÙ‚ ¾ÙnÎ� ¾ÕÜÒ—ÎÙ¤—Î—î Ù—¾Õ§Ã¾Îæ—ÒÕ§Ã¾Î» ‚ Ù’ ¤—ÕÎðÃÜÒÎZÏ —’ " ÃÒ¡ —ÎÕ—Òæ—ÒÎæ—ÒÕ§Ã¾lÎm—ÒÕ§Ã¾
» §Õ» ‚ Ù’ ¤—ÕÎ» ‚ ðÎ’ ‚ ÜÕ—Î’ Ã» Ï ‚ Ù§• §·§ÙðÎ§ÕÕÜ—Õl

_ Õ‚ ¡ —Î‚ ¾• Î� Ã¾ §¡ ÜÒ‚ Ù§Ã¾

" ÃÒÎÙ¤—Î—î Ù—¾Õ§Ã¾ÎÙÃÎé ÃÒ́ kÎÙ¤—ÎZÏ —’ " ÃÒ¡ —ÎÕ—Òæ—ÒÎ» ÜÕÙÎ• —Î‚ ’ ’ —ÕÕ§• ·—lÎ] ¤—Ò—Î‚ Ò—ÎÙé ÃÎé ‚ ðÕÎÙÃ
’ Ã¾¾—’ Ùn

� �>: ‚ ¾‚ ¡ —• ÎÕ—Òæ—ÒÎEj f HDM̂ i NHŒj f ; s\ . Hi r Hi FnÎ� ¾‚ • ·—ÎÙ¤§ÕÎÕ—ÙÙ§¾¡ Î‚ ¾• ÎÙ¤—Î—î Ù—¾Õ§Ã¾Îé §··ÎÕÙ‚ ÒÙ
‚ ¾• Î» ‚ ¾‚ ¡ —ÎÙ¤—ÎZÏ —’ " ÃÒ¡ —ÎÕ—Òæ—ÒÎÏ ÒÃ’ —ÕÕÎ ÃÒÎðÃÜlÎ� Ã¾ §¡ ÜÒ—Î j f HDM̂ i NHŒj Hi r Hi * ; l O Î§ ÎÙ¤—

j f HDM̂ i NH Î• §¾‚ ÒðÎ§ÕÎ¾ÃÙÎÃ¾ÎðÃÜÒÎ * � / � kÎ‚ ¾• Î j f HDM̂ i NHŒf i HMHi i HF* ^ i l ÎÙÃÎ’ ¤ÃÃÕ—Î‚ ÎÏ ÃÒÙl

� �>� î Ù—Ò¾‚ ·ÎÕ—Òæ—ÒÎE• — ‚ Ü·ÙFnÎWÜ¾ÎÙ¤—ÎZÏ —’ " ÃÒ¡ —ÎÕ—Òæ—ÒÎðÃÜÒÕ—· ÎEÕ——ÎZ—ÙÙ§¾¡ ÎÜÏ ÎZÏ —’ " ÃÒ¡ —FÎ‚ ¾•
Ï Ã§¾ÙÎÙ¤—Î—î Ù—¾Õ§Ã¾Î‚ ÙÎ§ÙÎÜÕ§¾¡ ÎÙ¤—Î j f HDM̂ i NHŒ; f P
 ; j H0i Z ÎÕ—ÙÙ§¾¡ ÎE• — ‚ Ü·Ùn

Ol l f Ž/êZ^D; ZÔ j l Žƒ{ ƒ{ Fl

B¾’ —ÎÙ¤—Î—î Ù—¾Õ§Ã¾Î§ÕÎ§¾ÕÙ‚ ··—• Î‚ ¾• ÎÙ¤—ÎÕ—Òæ—ÒÎ§ÕÎÒÜ¾¾§¾¡ kÎ§ÙÎÕ¤ÃÜ·• Î‚ ÜÙÃ» ‚ Ù§’ ‚ ··ðÎ• —Îé ÃÒ́ §¾¡ ÎÃ¾

ŒZPZ^ Î §·—ÕkÎ‚ ¾• Î§¾ÎÒ—·—æ‚ ¾ÙÎTðÙ¤Ã¾Î¾ÃÙ—• ÃÃ´ Õl

] ¤—ÎmZ� Ã• —Îé ÃÒ́ ÕÏ ‚ ’ —ÎÕ¤ÃÜ·• Î• —Î‚ Î• §Ò—’ ÙÃÒðÎé ¤§’ ¤Î’ Ã¾Ù‚ §¾ÕÎ‚ ÎÕÏ —’ § §’ Î·§·ÃÎÏ ÒÃ³—’ ÙlÎ] ¤—Î—î Ù—¾Õ§Ã¾
é §··ÎÜÕ—ÎÙ¤—Î ZPZ^Œl ^ [ Z Î §·—Î‚ ÙÎÙ¤—ÎÒÃÃÙÎÃ ÎÙ¤—Îé ÃÒ́ ÕÏ ‚ ’ —ÎÙÃÎ• —Ù—Ò» §¾—Î’ —ÒÙ‚ §¾Î• —Ù‚ §·ÕÎ‚ • ÃÜÙÎÙ¤—
Ï ÒÃ³—’ ÙlÎW— —ÒÎÙÃÎÙ¤—ÎTðÙ¤Ã¾ÎZ� 4ÎÕ—ÙÜÏ Î¡ Ü§• —ÎÙÃÎÕ——Î‚ ¾Î—î ‚ » Ï ·—ÎÃ Î‚ ÎÏ ÒÃ³—’ ÙÎÕÙÒÜ’ ÙÜÒ—l

" ÃÒÎ‚ Î Ü··ÎÒ— —Ò—¾’ —ÎÃ Î‚ ··Î‚ æ‚ §·‚ • ·—ÎÕ—ÙÙ§¾¡ ÕÎL77: Î§¾Ù—¡ Ò‚ Ù§Ã¾kÎÕ—Òæ—ÒÎÙÜ¾§¾¡ kÎÙÒ‚ ’ §¾¡ kÎ—Ù’ lFkÎÕ——ÎÙ¤—
� Ã¾ §¡ ÜÒ‚ Ù§Ã¾ÎÕ—’ Ù§Ã¾ÎÃ ÎÙ¤—ÎmZ� Ã• —Î� î Ù—¾Õ§Ã¾Î¡ Ü§• —l

https://marketplace.visualstudio.com/items?itemName=imiron.specforge
https://imiron.io/specforge/releases/


Setting up the Python SDK

] ¤—ÎTðÙ¤Ã¾ÎZ� 4Î§ÕÎ‚ ÎÏ ðÙ¤Ã¾Î·§• Ò‚ ÒðÎé ¤§’ ¤Î’ ‚ ¾Î• —ÎÜÕ—• ÎÙÃÎ§¾Ù—Ò‚ ’ ÙÎé §Ù¤ÎZÏ —’ " ÃÒ¡ —ÎÙÃÃ·Õ
Ï ÒÃ¡ Ò‚ » » ‚ Ù§’ ‚ ··ðÎ ÒÃ» Îé §Ù¤§¾ÎTðÙ¤Ã¾ÎÏ ÒÃ¡ Ò‚ » ÕkÎ§¾’ ·Ü• §¾¡ Î¾ÃÙ—• ÃÃ´ Õl

] ¤—ÎTðÙ¤Ã¾ÎZ� 4Î§ÕÎÏ ‚ ’ ´ ‚ ¡ —• Î‚ ÕÎ‚ Îé ¤——·Î §·—Îé §Ù¤ÎÙ¤—Î¾‚ » —Î j f HDM̂ i NH§j FY£t Œt Œt £f u~£\ ^ \ H£

; \ uŒsOZ l

W— —ÒÎÙÃÎÙ¤—ÎZÏ —’ " ÃÒ¡ —ÎTðÙ¤Ã¾ÎZ� 4Î¡ Ü§• —Î ÃÒÎ‚ ¾ÎÃæ—Òæ§—é ÎÃ ÎÙ¤—ÎZ� 4Î —‚ ÙÜÒ—ÕÎ‚ ¾• Î’ ‚ Ï ‚ • §·§Ù§—Õl

� ÎZ‚ » Ï ·—Îp ‚ ·´ Ù¤ÒÃÜ¡ ¤

] ¤—ÎTðÙ¤Ã¾ÎZ� 4Î’ ‚ ¾Î• —Î§¾ÕÙ‚ ··—• Î• §Ò—’ Ù·ðÎÜÕ§¾¡ Î f Pf kÎÃÒÎ• — §¾—• Î‚ ÕÎ‚ Î• —Ï —¾• —¾’ ðÎæ§‚ Î‚ Î• Ü§·•
—¾æ§Ã¾» —¾ÙÎÕÜ’ ¤Î‚ ÕÎ f ^Hl i u ÎÃÒÎ mr l

p —Î• §Õ’ ÜÕÕÎ• —·Ãé Î¤Ãé ÎÕÜ’ ¤Î‚ ¾Î—¾æ§ÒÃ¾» —¾ÙÎ’ ‚ ¾Î• —ÎÕ—ÙÜÏ ÎÜÕ§¾¡ Î mr lÎ)  ÎðÃÜÎÏ Ò— —ÒÎÙÃÎÜÕ—Î‚ Î• §  —Ò—¾Ù
• Ü§·• ÎÕðÕÙ—» kÎÙ¤—Îé ÃÒ́  ·Ãé ÎÕ¤ÃÜ·• Î• —ÎÕ§» §·‚ Òl

] ¤—ÎÒ—’ Ã» » —¾• —• Îé ‚ ðÎÙÃÎÜÕ—Î mr Î§ÕÎÙÃÎÕ—ÙÎÜÏ Î‚ Î f uf i ^WHDl Œl ^ [ Z Î §·—Î ÃÒÎ—‚ ’ ¤ÎÏ ÒÃ³—’ ÙÎÕ—Ï ‚ Ò‚ Ù—·ðl
] ¤§ÕÎé ÃÜ·• Î‚ ··Ãé ÎðÃÜÎÙÃÎ» ‚ ¾‚ ¡ —Î• —Ï —¾• —¾’ §—ÕÎÃ¾Î‚ ÎÏ —ÒYÏ ÒÃ³—’ ÙÎ• ‚ Õ§ÕkÎ‚ ¾• Î‚ æÃ§• Î’ Ã¾ ·§’ ÙÕÎ• —Ùé ——¾
• §  —Ò—¾ÙÎÏ ÒÃ³—’ ÙÕlÎ&—Ò—Î§ÕÎé ¤‚ ÙÎ‚ ÎÙðÏ §’ ‚ ·Î• §Ò—’ ÙÃÒðÎÕÙÒÜ’ ÙÜÒ—Îé ÃÜ·• Î·ÃÃ´ Î·§́ —n

� �>)¾ÕÙ‚ ··Î mr ÎÃ¾ÎðÃÜÒÎÃÏ —Ò‚ Ù§¾¡ ÎÕðÕÙ—» lÎZ——ÎÙ¤—ÎÜæÎ§¾ÕÙ‚ ··‚ Ù§Ã¾Î¡ Ü§• —Î ÃÒÎ» ÃÒ—Î• —Ù‚ §·Õl

� �>� Ò—‚ Ù—Î‚ Î¾—é ÎÏ ÒÃ³—’ ÙÎ• §Ò—’ ÙÃÒðÎ‚ ¾• Î¾‚ æ§¡ ‚ Ù—Î§¾ÙÃÎ§ÙlÎTÃÏ Ü·‚ Ù—Î§ÙÎé §Ù¤Î‚ Î f uf i ^WHDl Œl ^ [ Z Î §·—l

� �>� —’ ·‚ Ò—ÎÙ¤—Î• —Ï —¾• —¾’ §—ÕÎ§¾ÎÙ¤—Î f uf i ^WHDl Œl ^ [ Z Î §·—l

] ¤—Îé ¤——·Î §·—Î ÃÒÎÙ¤—ÎTðÙ¤Ã¾ÎZ� 4Î’ ‚ ¾Î• —Î• —’ ·‚ Ò—• Î‚ ÕÎ‚ Î·Ã’ ‚ ·Î• —Ï —¾• —¾’ ðlÎ� ¾ÕÜÒ—ÎÙ¤‚ ÙÎ‚
’ ÃÒÒ—’ ÙÎÏ ‚ Ù¤ÎÙÃÎÙ¤—Îé ¤——·Î §·—Î§ÕÎÏ ÒÃæ§• —• l
" —‚ ÙÜÒ—ÕÎÃ ÎZÏ —’ " ÃÒ¡ —kÎÕÜ’ ¤Î‚ ÕÎÙ¤—Î§¾Ù—Ò‚ ’ Ù§æ—Î» Ã¾§ÙÃÒkÎ’ ‚ ¾Î• —ÎÜÕ—• Î‚ ÕÎ‚ ÎÏ ‚ ÒÙÎÃ ÎTðÙ¤Ã¾
= ÃÙ—• ÃÃ´ ÕlÎ] ÃÎ• ÃÎÕÃkÎðÃÜÎ» ‚ ðÎé ‚ ¾ÙÎÙÃÎ§¾’ ·Ü• —Î Wmf ul Hi Z; C Î‚ ÕÎ‚ Î• —Ï —¾• —¾’ ðÎ‚ ÕÎé —··l

7§• Ò‚ Ò§—ÕÎÕÜ’ ¤Î‚ ÕÎ \ m[ f u kÎ f ; \ F; j Î‚ ¾• Î [ ; l f Z^ l ZPC Î‚ Ò—Î Ò—ÑÜ—¾Ù·ðÎ§¾’ ·Ü• —• Î ÃÒÎ• ‚ Ù‚
Ï ÒÃ’ —ÕÕ§¾¡ Î‚ ¾• Îæ§ÕÜ‚ ·§ø‚ Ù§Ã¾l
&—Ò—Î§ÕÎ‚ ¾Î—î ‚ » Ï ·—Î f uf i ^WHDl Œl ^ [ Z Î §·—n

j ; [ f ZH§f i ^WHDl
�	 �í�íï F; l ;
�ïï ï ï �	 �í�íï MPi j l • { ŒDj r
�ïï ï ï �	 �í�íï Z; j l • { ŒDj r
�ïï ï ï �� �í�íï j ; [ f ZHFŒDj r
�	 �í�íï ZPC
�ïï ï ï �� �í�íï j f HDM̂ i NH§j FY£{ Œ€Œ‚ £f u~£\ ^ \ H£; \ uŒsOZ
�	 �í�íï j Di Pf l j
�ïï ï ï �� �í�íï j Di Pf l Œf u
�	 �í�íï Œr H\ r
�ïï ï ï �� �í�íï • [ ; \ ; NHFï Cuï mr ž
�	 �í�íï ZPZ^Œl ^ [ Z
�	 �í�íï Ht f Z^ i HŒPf u\ C
�	 �í�íï [ ; P\ ŒZPZ^
�	 �í�íï f uf i ^WHDl Œl ^ [ Z
�� �í�íï mr ŒZ^DY

https://docs.astral.sh/uv/getting-started/installation/


� �>WÜ¾Î mr ï j u\ D lÎ] ¤§ÕÎÕ¤ÃÜ·• Î’ Ò—‚ Ù—Î‚ Î Œr H\ r Î• §Ò—’ ÙÃÒðÎé ¤§’ ¤Îé ÃÜ·• Î¤‚ æ—ÎÙ¤—Î‚ Ï Ï ÒÃÏ Ò§‚ Ù—

• —Ï —¾• —¾’ §—ÕÎE§¾’ ·Ü• §¾¡ ÎÙ¤—Î’ ÃÒÒ—’ ÙÎæ—ÒÕ§Ã¾ÎÃ ÎÏ ðÙ¤Ã¾FÎ§¾ÕÙ‚ ··—• l

= ÃÙ—ÎÙ¤‚ ÙÎÙ¤§ÕÎ Œr H\ r Î§ÕÎÜ¾§ÑÜ—ÎÙÃÎÙ¤§ÕÎÏ ÒÃ³—’ ÙlÎ� ‚ ’ ¤ÎÏ ÒÃ³—’ ÙÎÕ¤ÃÜ·• Î¤‚ æ—Î§ÙÕÎÃé ¾Î Œr H\ r

• §Ò—’ ÙÃÒðkÎ» —‚ ¾§¾¡ ÎÙ¤‚ ÙÎÙ¤—Ò—ÎÕ¤ÃÜ·• Î• —Î‚ ÎÕ—Ï ‚ Ò‚ Ù—Î f uf i ^WHDl Œl ^ [ Z Î §·—Î ÃÒÎ—‚ ’ ¤ÎÏ ÒÃ³—’ Ùk
‚ ¾• ÎðÃÜÎé ÃÜ·• Î¤‚ æ—ÎÙÃÎÒÜ¾Î mr ï j u\ D Î ÃÒÎ—‚ ’ ¤ÎÏ ÒÃ³—’ ÙÎÕ—Ï ‚ Ò‚ Ù—·ðl

� �>WÜ¾Î j ^mi DHï Œr H\ r ™CP\ ™; Dl Pr ; l H ÎÙÃÎÜÕ—ÎÙ¤—ÎZ¤—··Î&ÃÃ´ Îé §Ù¤Î‚ ’ ’ —ÕÕÎÙÃÎ f ul Ô \ lÎwÃÜÎ’ ‚ ¾

’ Ã¾ §Ò» ÎÙ¤‚ ÙÎÙ¤§ÕÎ¤‚ ÕÎ• ——¾Î’ Ã¾ §¡ ÜÒ—• Î’ ÃÒÒ—’ Ù·ðÎ‚ ÕÎ Ã··Ãé Õl

� �>= Ãé kÎðÃÜÎ’ ‚ ¾Î• ÒÃé Õ—ÎÙ¤—Î—î ‚ » Ï ·—Î¾ÃÙ—• ÃÃ´ ÕlÎ: ‚ ´ —ÎÕÜÒ—ÎÙ¤‚ ÙÎðÃÜÒÎ¾ÃÙ—• ÃÃ´ Î§ÕÎ’ Ã¾¾—’ Ù—• ÎÙÃ

Ù¤—Î´ —Ò¾—·Î§¾ÎÙ¤—Î Œr H\ r lÎ] ¤§ÕÎ§ÕÎÜÕÜ‚ ··ðÎ’ Ã¾ §¡ ÜÒ—• Î‚ ÜÙÃ» ‚ Ù§’ ‚ ··ðkÎ• ÜÙÎ’ ‚ ¾Î‚ ·ÕÃÎ• —Î• Ã¾—
» ‚ ¾Ü‚ ··ðlÎ] ÃÎ• ÃÎÕÃkÎÒÜ¾Î Wmf ul Hi ï j Hi r Hi Î‚ ¾• Î’ ÃÏ ðÎ‚ ¾• ÎÏ ‚ ÕÙ—ÎÙ¤—ÎÕ—Òæ—ÒÎ_ W7Î§¾ÎÙ¤—Î´ —Ò¾—·
Õ—ÙÙ§¾¡ ÕÎ§¾ÎÙ¤—ÎmZ� Ã• —Î¾ÃÙ—• ÃÃ´ Îæ§—é —Òl

¡ f i ^WHDl ¢

\ ; [ Hï þï ² j ; [ f ZH£f i ^WHDl ²

r Hi j P^ \ ï þï ² { Œ| Œ{ ²

FHj Di Pf l P^ \ ï þï ² . ; [ f ZHï * i ^WHDl ï M̂ i ï / Hj l P\ Nï . f HD� ^ i NHï . 
 � ²

; ml Ô i j ï þï ¡ Ÿï \ ; [ Hï þï ² � [ Pi ^ \ ï 
 Hr HZ^ f Hi j ² • ï H[ ; PZï þï ² P\ M̂ 
 P[ Pi ^ \ ŒP^² ï   ¢

i H; F[ Hï þï ² - � � 
 � � Œ[ F²

i HhmPi Hj £f ul Ô \ ï þï ² >7~Œ| } ²

FHf H\ FH\ DPHj ï þï ¡

² Wmf ul Hi Z; C>7• Œ• Œ€² •

² f ; \ F; j >7} Œ~Œ| ² •

² [ ; l f Z^ l ZPC>7~Œ| { Œ~² •

² \ m[ f u>7} Œ~Œ} ² •

² j f HDM̂ i NH£j FY² •

¢

¡ l ^ ^ZŒmr Œj ^mi DHj ¢

j f HDM̂ i NH§j FYï þï Ÿï f ; l Oï þï ² ZPC™j f HDM̂ i NH§j FY£{ Œ€Œ„ £f u~£\ ^ \ H£; \ uŒsOZ² ï  

õï j ^mi DHï Œr H\ r ™CP\ ™; Dl Pr ; l H

• j ; [ f ZH£f i ^WHDl žï õï sOPDOï f ul Ô \

™f ; l O™l ^™f i ^WHDl ™j ; [ f ZH£f i ^WHDl ™Œr H\ r ™CP\ ™f ul Ô \



Project Configuration

7§·ÃÎÏ ÒÃ³—’ ÙÕÎ’ ‚ ¾ÎÜÕ—Î‚ ¾ÎÃÏ Ù§Ã¾‚ · ZPZ^Œl ^ [ Z Î’ Ã¾ §¡ ÜÒ‚ Ù§Ã¾Î §·—Î‚ ÙÎÙ¤—ÎÏ ÒÃ³—’ ÙÎÒÃÃÙl

" ÃÒÎ¡ —ÙÙ§¾¡ ÎÕÙ‚ ÒÙ—• kÎðÃÜÎ’ ‚ ¾ÎṌ §Ï ÎÙ¤§ÕÎ’ Ã¾ §¡ ÜÒ‚ Ù§Ã¾Î—¾Ù§Ò—·ðÎ‚ ¾• ÎÕ§» Ï ·ðÎÏ ·‚ ’ —ÎðÃÜÒÎ ŒZPZ^

ÕÏ —’ § §’ ‚ Ù§Ã¾Î §·—ÕÎ‚ ¾• Î• ‚ Ù‚ Î §·—ÕÎ• §Ò—’ Ù·ðÎ§¾ÎÙ¤—ÎÒÃÃÙÎÃ ÎðÃÜÒÎÏ ÒÃ³—’ ÙlÎZÏ —’ " ÃÒ¡ —Îé §··Îé ÃÒ́ Îé §Ù¤
Õ—¾Õ§• ·—Î• — ‚ Ü·ÙÕl

p ¤—¾ÎðÃÜÎ• ÃÎÜÕ—Î ZPZ^Œl ^ [ Z kÎ§ ÎÙ¤—Î §·—ÎÃÒÎ‚ ¾ðÎÃ Î§ÙÕÎ §—·• ÕÎ‚ Ò—Î» §ÕÕ§¾¡ kÎÕ—¾Õ§• ·—Î• — ‚ Ü·ÙÕÎ‚ Ï Ï ·ðlÎ] ¤—
TðÙ¤Ã¾ÎZ� 4Î‚ ¾• ÎÙ¤—ÎmZÎ� Ã• —Î—î Ù—¾Õ§Ã¾ÎÒ—‚ • ÎÙ¤§ÕÎ §·—Î‚ ¾• Î‚ Ï Ï ·ðÎÙ¤—ÎÕ—» ‚ ¾Ù§’ ÕÎ‚ ’ ’ ÃÒ• §¾¡ ·ðl
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é §··Î‚ ·ÕÃÎÕ¤Ãé ÎÜÏ Î§¾ÎÙ¤—ÎÕÏ —’ § §’ ‚ Ù§Ã¾ÎÕÙ‚ ÙÜÕÎ» —¾ÜkÎÜ¾• —ÒÎÙ¤—ÎÒ—·—æ‚ ¾ÙÎÕÏ —’ l

� î —» Ï ·§ §’ ‚ Ù§Ã¾

] ¤—Î � t H[ f ZPMu Î‚ ¾‚ ·ðÕ§ÕÎ¡ —¾—Ò‚ Ù—ÕÎ—î ‚ » Ï ·—ÎÙÒ‚ ’ —ÕÎÙ¤‚ ÙÎ• —» Ã¾ÕÙÒ‚ Ù—ÎÕ‚ Ù§Õ ð§¾¡ Î• —¤‚ æ§ÃÒlÎ] ¤§ÕÎ§Õ
ÜÕ— Ü·Î ÃÒn

_ ¾• —ÒÕÙ‚ ¾• §¾¡ Îé ¤‚ ÙÎæ‚ ·§• ÎÕðÕÙ—» Î• —¤‚ æ§ÃÒÎ·ÃÃ´ ÕÎ·§́ —
] —ÕÙ§¾¡ ÎÃÙ¤—ÒÎ’ Ã» Ï Ã¾—¾ÙÕÎé §Ù¤ÎÒ—‚ ·§ÕÙ§’ Î• ‚ Ù‚
� Ò—‚ Ù§¾¡ Î‚ ¾§» ‚ Ù§Ã¾Õ

) ÎÙ¤—Î—î —» Ï ·§ §—• Î• ‚ Ù‚ Î• Ã—ÕÎ¾ÃÙÎ• —¤‚ æ—Î‚ ÕÎ—î Ï —’ Ù—• kÎÙ¤—ÎÕÏ —’ § §’ ‚ Ù§Ã¾Î» §¡ ¤ÙÎ• —Îé ÒÃ¾¡ Î‚ ¾• Î¾——• ÎÙÃ
• —Î’ ÃÒÒ—’ Ù—• lÎ� î —» Ï ·§ §’ ‚ Ù§Ã¾Î’ ‚ ¾ÎÙ¤ÜÕÎ• —ÎÜÕ—• Î‚ ÕÎ‚ ¾Î‚ §• Îé ¤—¾Î‚ ÜÙ¤ÃÒ§¾¡ ÎÕÏ —’ § §’ ‚ Ù§Ã¾Õl



" ‚ ·Õ§ §’ ‚ Ù§Ã¾

) Î‚ Î» Ã• —·Î ÃÒÎÙ¤—ÎÕðÕÙ—» Î§ÕÎ‚ æ‚ §·‚ • ·—kÎ ‚ ·Õ§ §’ ‚ Ù§Ã¾Î’ ‚ ¾Î• —ÎÜÕ—• ÎÙÃÎÕ——Î§ ÎÙ¤—Î» Ã• —·Î• —¤‚ æ—ÕÎ‚ Õ
—î Ï —’ Ù—• kÎÙ¤‚ ÙÎ§ÕkÎ‚ ’ ’ ÃÒ• §¾¡ ÎÙÃÎÕÏ —’ § §’ ‚ Ù§Ã¾l

" §ÒÕÙÎ‚ Î ‚ ·Õ§ §—ÒÎ» ÜÕÙÎ• —ÎÒ—¡ §ÕÙ—Ò—• Î§¾Î ZPZ^Œl ^ [ Z kÎ—l¡ l

B¾’ —ÎÙ¤§ÕÎ§ÕÎ• Ã¾—kÎÙ¤—Î ‚ ·Õ§ §—ÒÎé §··ÎÕ¤Ãé ÎÜÏ Î§¾ÎÙ¤—Î � ; Zj PMu Î‚ ¾‚ ·ðÕ§ÕÎ» —¾ÜlÎ) Î‚ Î ‚ ·Õ§ ð§¾¡ ÎÕ§¡ ¾‚ ·Î§Õ

 ÃÜ¾• kÎÙ¤—Î» Ã¾§ÙÃÒ§¾¡ ÎÙÒ——Î§ÕÎÕ¤Ãé kÎÙÃÎ¤—·Ï ÎÜ¾• —ÒÕÙ‚ ¾• Î¤Ãé ÎÙ¤—Î» Ã• —·Îé —¾ÙÎé ÒÃ¾¡ n

� î Ï ÃÒÙ

� t f ^ i l Î’ Ã¾æ—ÒÙÕÎðÃÜÒÎÕÏ —’ § §’ ‚ Ù§Ã¾ÕÎÙÃÎÃÙ¤—ÒÎ ÃÒ» ‚ ÙÕkÎÙÃÎ• —ÎÜÕ—• Î§¾ÎÃÙ¤—ÒÎÙÃÃ·ÕlÎ" ÃÒÎ—î ‚ » Ï ·—kÎ§ ÎðÃÜ

é ‚ ¾ÙÎÙÃÎ—î Ï ÃÒÙÎðÃÜÒÎÕÏ —’ § §’ ‚ Ù§Ã¾ÎÙÃÎ3ZB= Î ÃÒ» ‚ ÙkÎ’ ¤ÃÃÕ—Î ŒWj ^ \ Î‚ ÕÎÙ¤—Î � t f ^ i l ï l uf H l

\ ; [ Hï þï ² ; ml ^ [ ; l PD£l i ; \ j [ Pj j P^ \ ²
j ^mi DHï þï ² j f HD²

¡ ¡ j uj l H[ §M; Zj PMPHi ¢¢
\ ; [ Hï þï ² � / ï � ; Zj PMPHi ²
j uj l H[ ï þï ² l i ; \ j [ Pj j P^ \ ²
j Di Pf l ï þï ² l i ; \ j [ Pj j P^ \ Œf u²



= —î ÙÎZÙ—Ï Õ

] ¤§ÕÎÙÃÜÒÎ’ Ãæ—Ò—• ÎÙ¤—Î• ‚ Õ§’ ÕÎÃ Îé ¤‚ ÙÎZÏ —’ " ÃÒ¡ —Î’ ‚ ¾Î• ÃlÎ] ¤—Î Ã··Ãé §¾¡ Î’ ¤‚ Ï Ù—ÒÕÎ• §æ—Î• ——Ï —ÒÎ§¾ÙÃn

] ¤—Î Ü··Î7§·ÃÎ·‚ ¾¡ Ü‚ ¡ —ÎL7§·ÃÎ7‚ ¾¡ Ü‚ ¡ —F
ZðÕÙ—» Î• — §¾§Ù§Ã¾ÕÎ‚ ¾• Î’ Ã» Ï ÃÕ§Ù§Ã¾ÎLZðÕÙ—» ÕF

] ¤—ÎTðÙ¤Ã¾ÎZ� 4Î ÃÒÎÏ ÒÃ¡ Ò‚ » » ‚ Ù§’ Î‚ ’ ’ —ÕÕÎLTðÙ¤Ã¾ÎZ� 4M



Lilo Language

7§·ÃÎ§ÕÎ‚ Î ÃÒ» ‚ ·ÎÕÏ —’ § §’ ‚ Ù§Ã¾Î·‚ ¾¡ Ü‚ ¡ —Î• —Õ§¡ ¾—• Î ÃÒÎ• —Õ’ Ò§• §¾¡ kÎæ—Ò§ ð§¾¡ Î‚ ¾• Î» Ã¾§ÙÃÒ§¾¡ ÎÙ¤—
• —¤‚ æ§ÃÒÎÃ Î’ Ã» Ï ·—î kÎÙ§» —Y• —Ï —¾• —¾ÙÎÕðÕÙ—» Õl

7§·ÃÎ‚ ··Ãé ÕÎðÃÜÎÙÃn

p Ò§Ù—Î—î Ï Ò—ÕÕ§Ã¾ÕÎÜÕ§¾¡ Î‚ Î ‚ » §·§‚ ÒÎÕð¾Ù‚ î Îé §Ù¤ÎÏ Ãé —Ò Ü·ÎÙ—» Ï ÃÒ‚ ·ÎÃÏ —Ò‚ ÙÃÒÕÎ ÃÒÎ• — §¾§¾¡

Ï ÒÃÏ —ÒÙ§—ÕÎÃæ—ÒÎÙ§» —l
� — §¾—Î• ‚ Ù‚ ÎÕÙÒÜ’ ÙÜÒ—ÕÎÜÕ§¾¡ ÎÒ—’ ÃÒ• ÕÎÙÃÎ» Ã• —·ÎðÃÜÒÎÕðÕÙ—» ’ÕÎ• ‚ Ù‚ l
ZÙÒÜ’ ÙÜÒ—ÎðÃÜÒÎÕÏ —’ § §’ ‚ Ù§Ã¾ÕÎÜÕ§¾¡ ÎÕðÕÙ—» Õl



Language Basics

] ðÏ —ÕÎ‚ ¾• Î� î Ï Ò—ÕÕ§Ã¾Õ

7§·ÃÎ§ÕÎ‚ ¾Î—î Ï Ò—ÕÕ§Ã¾Y• ‚ Õ—• Î·‚ ¾¡ Ü‚ ¡ —lÎ] ¤§ÕÎ» —‚ ¾ÕÎÙ¤‚ ÙÎ» ÃÕÙÎ’ Ã¾ÕÙÒÜ’ ÙÕkÎ ÒÃ» ÎÕ§» Ï ·—Î‚ Ò§Ù¤» —Ù§’ ÎÙÃ

’ Ã» Ï ·—î ÎÙ—» Ï ÃÒ‚ ·ÎÏ ÒÃÏ —ÒÙ§—ÕkÎ‚ Ò—Î—î Ï Ò—ÕÕ§Ã¾ÕÎÙ¤‚ ÙÎ—æ‚ ·Ü‚ Ù—ÎÙÃÎ‚ ÎÙ§» —YÕ—Ò§—ÕÎæ‚ ·Ü—lÎ] ¤§ÕÎÕ—’ Ù§Ã¾
• —Ù‚ §·ÕÎÙ¤—Î Ü¾• ‚ » —¾Ù‚ ·Î• Ü§·• §¾¡ Î• ·Ã’ ´ ÕÎÃ Î7§·ÃÎ—î Ï Ò—ÕÕ§Ã¾Õl

� Ã» » —¾ÙÕ

� Ã» » —¾ÙÎ• ·Ã’ ´ ÕÎÕÙ‚ ÒÙÎé §Ù¤Î /æÎ‚ ¾• Î—¾• Îé §Ù¤Î *Ù lÎ� æ—ÒðÙ¤§¾¡ Î• —Ùé ——¾ÎÙ¤—Õ—Î» ‚ Ò́—ÒÕÎ§ÕÎ§¡ ¾ÃÒ—• l

� Î·§¾—Î’ Ã» » —¾ÙÎÕÙ‚ ÒÙÎé §Ù¤Î /ê kÎ‚ ¾• Î§¾• §’ ‚ Ù—ÕÎÙ¤‚ ÙÎÙ¤—ÎÒ—ÕÙÎÃ ÎÙ¤—Î·§¾—Î§ÕÎ‚ Î’ Ã» » —¾Ùl

� Ã’ ÕÙÒ§¾¡ ÕÎÕÙ‚ ÒÙÎé §Ù¤Î //ì Î§¾ÕÙ—‚ • ÎÃ Î /ê kÎ‚ ¾• Î‚ ÙÙ‚ ’ ¤Î• Ã’ Ü» —¾Ù‚ Ù§Ã¾ÎÙÃÎæ‚ Ò§ÃÜÕÎ·‚ ¾¡ Ü‚ ¡ —Î—·—» —¾ÙÕl

TÒ§» §Ù§æ—ÎÙðÏ —Õ

7§·ÃÎ§ÕÎ‚ ÎÙðÏ —• Î·‚ ¾¡ Ü‚ ¡ —lÎ] ¤—ÎÏ Ò§» §Ù§æ—ÎÙðÏ —ÕÎ‚ Ò—n


 ^ ^Z nÎ� ÃÃ·—‚ ¾Îæ‚ ·Ü—ÕlÎ] ¤—Õ—Î‚ Ò—Îé Ò§ÙÙ—¾Î l i mH Î‚ ¾• Î M; Zj H l

� \ l nÎ)¾Ù—¡ —ÒÎæ‚ ·Ü—ÕkÎ—l¡ lÎ • } l

� Z^ ; l Î" ·Ã‚ Ù§¾¡ ÎÏ Ã§¾ÙÎæ‚ ·Ü—ÕkÎ—l¡ lÎ • } Œ~ l

. l i P\ N nÎ] —î ÙÎÕÙÒ§¾¡ ÕkÎé Ò§ÙÙ—¾Î• —Ùé ——¾Î• ÃÜ• ·—YÑÜÃÙ—ÕkÎ—l¡ lÎ ² OHZZ^ ï s^ i ZF² l

] ðÏ —Î—ÒÒÃÒÕÎ‚ Ò—ÎÕ§¡ ¾‚ ·—• ÎÙÃÎÙ¤—ÎÜÕ—ÒÎ·§́ —ÎÙ¤§Õn

] ¤—Î’ Ã• —Î• ·Ã’ ´ ÕÎ§¾ÎÙ¤§ÕÎ• Ã’ Ü» —¾Ù‚ Ù§Ã¾ÎÏ ‚ ¡ —Î’ ‚ ¾Î• —Î—• §Ù—• kÎ ÃÒÎ—î ‚ » Ï ·—ÎÙÒðÎ’ ¤‚ ¾¡ §¾¡ ÎÙ¤—ÎÙðÏ —ÎÃ Î \

ÙÃÎ � Z^ ; l ÎÙÃÎ §î ÎÙ¤—ÎÙðÏ —Î—ÒÒÃÒl

_ ¾§ÙÕÎÃ  Î: —‚ ÕÜÒ—

7§·ÃÎÕÜÏ Ï ÃÒÙÕÎÜ¾§ÙÕÎÃ Î» —‚ ÕÜÒ—Î ÃÒÎ � Z^ ; l Îæ‚ ·Ü—ÕlÎ_ ¾§ÙÕÎ‚ Ò—Îé Ò§ÙÙ—¾Î§¾Î‚ ¾¡ ·—Î• Ò‚ ’ ´ —ÙÕÎ � ŠŠÃÿ

§» » —• §‚ Ù—·ðÎ‚  Ù—ÒÎ‚ Î·§Ù—Ò‚ ·l

� ‚ Õ§’ Î_ ¾§ÙÕ

� ÎÕ§» Ï ·—ÎÜ¾§ÙÎ§ÕÎé Ò§ÙÙ—¾Î‚ ÕÎ‚ ¾Î§• —¾Ù§ §—ÒÎ§¾Õ§• —Î‚ ¾¡ ·—Î• Ò‚ ’ ´ —ÙÕn

� ÎÜ¾§ÙÎ’ ¤‚ ¾¡ —ÕÎÙ¤—ÎÙðÏ —ÎÃ ÎÙ¤—Î·§Ù—Ò‚ ·Î ÒÃ» Î � Z^ ; l ÎÙÃÎ‚ Î• §» —¾Õ§Ã¾—• ÎÙðÏ —lÎ)¾ÎÙ¤—ÎÏ Ò—æ§ÃÜÕÎ—î ‚ » Ï ·—k
Ù¤—ÎÙðÏ —Î§ÕÎ’ ¤‚ ¾¡ —• Î ÒÃ» Î � Z^ ; l ÎÙÃÎ � Z^ ; l � D[ ÿ ÎÃÒÎ � Z^ ; l � Y[ ™Oÿ l

� Ã» Ï ÃÜ¾• Î_ ¾§ÙÕ

_ ¾§ÙÕÎ’ ‚ ¾Î• —Î’ Ã» • §¾—• ÎÜÕ§¾¡ ÎÃÏ —Ò‚ ÙÃÒÕlÎ] ¤—Î·§Ù—Ò‚ ·Î | ÎÒ—Ï Ò—Õ—¾ÙÕÎ‚ Î• §» —¾Õ§Ã¾·—ÕÕÎÜ¾§Ùn

FHMï t Žï � Z^ ; l ï þï | Œ{ }

FHMï \ Žï � \ l ï þï • }

FHMï Ht ; [ f ZHï þï t ï úï \

| Œ{ � D[ ÿ
| { { Œ{ � Y[ ™Oÿ

• { Œ{ � | ™j ÿ



W‚ Ù§ÃÎE™Fn

TÒÃ• Ü’ ÙÎE—Fn

� î Ï Ã¾—¾Ù§‚ Ù§Ã¾ÎE� Fn

BÏ —Ò‚ ÙÃÒÎTÒ—’ —• —¾’ —Î‚ ¾• Î� ÕÕÃ’ §‚ Ù§æ§Ùð

_ ¾§ÙÎÃÏ —Ò‚ ÙÃÒÕÎ Ã··Ãé ÎÕÙ‚ ¾• ‚ Ò• Î» ‚ Ù¤—» ‚ Ù§’ ‚ ·ÎÏ Ò—’ —• —¾’ —ÎÒÜ·—Õn

� �>� î Ï Ã¾—¾Ù§‚ Ù§Ã¾ÎE� FÎ¤‚ ÕÎÙ¤—Î¤§¡ ¤—ÕÙÎÏ Ò—’ —• —¾’ —Î‚ ¾• Î• §¾• ÕÎÙ§¡ ¤Ù·ðÎÙÃÎÙ¤—Î§» » —• §‚ Ù—·ð
Ï Ò—’ —• §¾¡ ÎÜ¾§Ùl

� �>TÒÃ• Ü’ ÙÎE—FÎ‚ ¾• ÎÒ‚ Ù§ÃÎE™FÎ¤‚ æ—Î—ÑÜ‚ ·ÎÏ Ò—’ —• —¾’ —Î‚ ¾• Î‚ ÕÕÃ’ §‚ Ù—Î·— ÙYÙÃYÒ§¡ ¤Ùl

] ¤§ÕÎ» —‚ ¾ÕÎ [ ™j —YN Î§ÕÎ§¾Ù—ÒÏ Ò—Ù—• Î‚ ÕÎ • [ ™j ž—YN kÎ‚ ¾• Î [ —j � £} Î» —‚ ¾ÕÎ [ —• j � £} ž kÎ¾ÃÙÎ • [ —j ž� £} l

T‚ Ò—¾Ù¤—Õ—ÕÎ ÃÒÎ# ÒÃÜÏ §¾¡

T‚ Ò—¾Ù¤—Õ—ÕÎ’ ‚ ¾Î• —ÎÜÕ—• ÎÙÃÎÃæ—ÒÒ§• —ÎÙ¤—Î• — ‚ Ü·ÙÎÏ Ò—’ —• —¾’ —Î‚ ¾• Î‚ ÕÕÃ’ §‚ Ù§æ§Ùðn

BÏ —Ò‚ Ù§Ã¾ÕÎÃ¾Î7§—Ù—Ò‚ ·ÕÎé §Ù¤Î_ ¾§ÙÕ

wÃÜÎ’ ‚ ¾ÎÏ —Ò ÃÒ» Î‚ • • §Ù§Ã¾kÎÕÜ• ÙÒ‚ ’ Ù§Ã¾Î‚ ¾• Î’ Ã» Ï ‚ Ò§ÕÃ¾ÎÃ¾Î·§Ù—Ò‚ ·ÕÎé §Ù¤ÎÜ¾§ÙÕkÎÕÜ’ ¤Î‚ Õn

p ¤—¾ÎÏ —Ò ÃÒ» §¾¡ ÎÙ¤—Õ—ÎÃÏ —Ò‚ Ù§Ã¾ÕkÎÙ¤—ÎÜ¾§ÙÕÎÃ ÎÙ¤—Î §ÒÕÙÎ‚ ¾• ÎÕ—’ Ã¾• Î‚ Ò¡ Ü» —¾ÙÕÎ» ÜÕÙÎ• —ÎÙ¤—ÎÕ‚ » —l
BÙ¤—Òé §Õ—kÎ‚ ÎÙðÏ —Î—ÒÒÃÒÎé §··ÎÃ’ ’ ÜÒl

wÃÜÎ’ ‚ ¾ÎÏ —Ò ÃÒ» Î» Ü·Ù§Ï ·§’ ‚ Ù§Ã¾ÎÃÒÎ• §æ§Õ§Ã¾Î—æ—¾Î§ ÎÙ¤—ÎÜ¾§ÙÕÎÃ ÎÙ¤—Î §ÒÕÙÎ‚ ¾• ÎÕ—’ Ã¾• Î‚ Ò¡ Ü» —¾ÙÕÎ‚ Ò—

• §  —Ò—¾ÙkÎÕÜ’ ¤Î‚ Õn

] ¤—Õ—Î‚ Ò—Î—æ‚ ·Ü‚ Ù—• Î‚ ÕÎ } { { Œ{ � Y[ —j ÿ Î‚ ¾• Î €{ Œ{ � Y[ ™j ÿ kÎÒ—ÕÏ —’ Ù§æ—·ðl

)¾ —Ò—¾’ —

_ ¾§ÙÕÎ’ ‚ ¾Î• —Î§¾ —ÒÒ—• lÎ)¾ÎÙ¤—Î Ã··Ãé §¾¡ Î—î ‚ » Ï ·—kÎÙ¤—ÎÙðÏ —ÎÃ Î j f HHF Î§ÕÎ§¾ —ÒÒ—• ÎÙÃÎ• —Î � Z^ ; l � [ ™j ÿ l

)• —¾Ù§ §’ ‚ Ù§Ã¾

_ ¾§ÙÕÎ‚ Ò—Î§• —¾Ù§ §—• Î‚ ÕÎÕÙÒ§¾¡ ÕlÎ] ¤ÜÕkÎ ÃÒÎ—î ‚ » Ï ·—kÎ [ Î‚ ¾• Î Y[ Î¤‚ æ—Î¾ÃÎÒ—·‚ Ù§Ã¾Î‚ ÕÎÜ¾§ÙÕlÎ] ÃÎÒ—·‚ Ù—
Ù¤—» kÎ ÃÒÎ—î ‚ » Ï ·—kÎ• — §¾—Î‚ Î Ü¾’ Ù§Ã¾ÎÙÃÎ’ Ã¾æ—ÒÙÎ ÒÃ» Î´ » ÎÙÃÎ» l

| €Œ{ � [ ™j ÿ

€{ Œ{ � [ —[ ÿ

| { { Œ{ � [ � } ÿ

„ Œƒ| � [ —j � £} ÿ

| Œ{ � | ™• YN—[ žÿ

| { { Œ{ � Y[ ÿ ú | { Œ{ � Y[ ÿ
€{ Œ} � Y[ ÿ £ ~Œ{ � Y[ ÿ
• Œ€� Y[ ÿ ÿ ~Œ• � Y[ ÿ

| { { Œ{ � Y[ ÿ — } Œ{ � j ÿ
| { { Œ{ � Y[ ÿ ™ } Œ{ � j ÿ

FHMï M• j f HHFžï þï j f HHFï — €Œ{ � j ÿ <O | { Œ{ � [ ÿ



� —’ ·‚ Ò§¾¡ Î_ ¾§ÙÕ

_ ¾§ÙÕÎÜÕ—• Î§¾ÎÙðÏ —Î‚ ¾¾ÃÙ‚ Ù§Ã¾ÕÎ» ÜÕÙÎ• —Î• —’ ·‚ Ò—• Îé §Ù¤ÎÙ¤—Î m\ Pl Î´ —ðé ÃÒ• n

B¾’ —Î• —’ ·‚ Ò—• kÎÜ¾§ÙÕÎ’ ‚ ¾Î• —ÎÜÕ—• Î§¾ÎÕ§¡ ¾‚ ·Î‚ ¾• Î• — §¾§Ù§Ã¾ÎÙðÏ —Î‚ ¾¾ÃÙ‚ Ù§Ã¾Õn

BÏ —Ò‚ ÙÃÒÕ

7§·ÃÎÜÕ—ÕÎÙ¤—Î Ã··Ãé §¾¡ ÎÃÏ —Ò‚ ÙÃÒÕkÎ·§ÕÙ—• Î§¾ÎÃÒ• —ÒÎÃ ÎÏ Ò—’ —• —¾’ —ÎE ÒÃ» Î¤§¡ ¤—ÕÙÎÙÃÎ·Ãé —ÕÙFl

TÒ— §î Î¾—¡ ‚ Ù§Ã¾nÎ £t Î§ÕÎÙ¤—Î‚ • • §Ù§æ—Î§¾æ—ÒÕ—ÎÃ Î t kÎ‚ ¾• Î ‘ t Î§ÕÎÙ¤—Î¾—¡ ‚ Ù§Ã¾ÎÃ Î t l

: Ü·Ù§Ï ·§’ ‚ Ù§Ã¾Î‚ ¾• Î• §æ§Õ§Ã¾nÎ t ï —ï u kÎ t ï ™ï u l

� • • §Ù§Ã¾Î‚ ¾• ÎÕÜ• ÙÒ‚ ’ Ù§Ã¾nÎ t ï úï u Î‚ ¾• Î t ï £ï u l

= Ü» —Ò§’ Î’ Ã» Ï ‚ Ò§ÕÃ¾Õn

=, nÎ—ÑÜ‚ ·§Ùð

!Ñ nÎ¾Ã¾Y—ÑÜ‚ ·§Ùð

>7 nÎ¡ Ò—‚ Ù—ÒÎÙ¤‚ ¾ÎÃÒÎ—ÑÜ‚ ·Õ
<OnÎ·—ÕÕÎÙ¤‚ ¾ÎÃÒÎ—ÑÜ‚ ·Õ

ÿ nÎ¡ Ò—‚ Ù—ÒÎÙ¤‚ ¾ÎEÕÙÒ§’ ÙF

� nÎ·—ÕÕÎÙ¤‚ ¾ÎEÕÙÒ§’ ÙFÎ� Ã» Ï ‚ Ò§ÕÃ¾ÕÎ’ ‚ ¾Î• —Î’ ¤‚ §¾—• kÎ§¾Î‚ Î’ Ã¾Õ§ÕÙ—¾ÙÎ• §Ò—’ Ù§Ã¾lÎ� l¡ lÎ { ï � ï t

<Oï | { Î» —‚ ¾ÕÎÙ¤—ÎÕ‚ » —ÎÙ¤§¾¡ Î‚ ÕÎ { ï � ï t ï &� ï t ï <Oï | { l

] —» Ï ÃÒ‚ ·ÎÃÏ —Ò‚ ÙÃÒÕÎLZ——ÎZ—» ‚ ¾Ù§’ ÕÎÃ Î] —» Ï ÃÒ‚ ·ÎBÏ —Ò‚ ÙÃÒÕÎ ÃÒÎ• —Ù‚ §·ÕFn

; Zs; uj ï OnÎ O Î§ÕÎÙÒÜ—Î‚ ÙÎ‚ ··ÎÙ§» —ÕÎ§¾ÎÙ¤—Î ÜÙÜÒ—l

Hr H\ l m; ZZuï OnÎ O Î§ÕÎÙÒÜ—Î‚ ÙÎÕÃ» —ÎÏ Ã§¾ÙÎ§¾ÎÙ¤—Î ÜÙÜÒ—l

f ; j l ï OnÎ O Îé ‚ ÕÎÙÒÜ—Î‚ ÙÎÕÃ» —ÎÙ§» —Î§¾ÎÙ¤—ÎÏ ‚ ÕÙl

OPj l ^ i PD; ZZuï OnÎ O Îé ‚ ÕÎÙÒÜ—Î‚ ÙÎ‚ ··ÎÙ§» —ÕÎ§¾ÎÙ¤—ÎÏ ‚ ÕÙl

sPZZ§DO; \ NHï OnÎ O Î’ ¤‚ ¾¡ —ÕÎæ‚ ·Ü—Î‚ ÙÎÕÃ» —ÎÏ Ã§¾ÙÎ§¾ÎÙ¤—Î ÜÙÜÒ—l
FPF§DO; \ NHï OnÎ O Î’ ¤‚ ¾¡ —• Îæ‚ ·Ü—Î‚ ÙÎÕÃ» —ÎÏ Ã§¾ÙÎ§¾ÎÙ¤—ÎÏ ‚ ÕÙl

Oï j P\ DHï QnÎ O Î§ÕÎÙÒÜ—Î‚ ÙÎ‚ ··ÎÏ Ã§¾ÙÕÎ§¾ÎÙ¤—ÎÏ ‚ ÕÙkÎ ÒÃ» ÎÕÃ» —ÎÏ Ã§¾ÙÎé ¤—Ò—Î Q Îé ‚ ÕÎÙÒÜ—l

Oï m\ l PZï QnÎ O Î§ÕÎÙÒÜ—Î‚ ÙÎ‚ ··ÎÏ Ã§¾ÙÕÎ§¾ÎÙ¤—Î ÜÙÜÒ—ÎÜ¾Ù§·Î Q Î• —’ Ã» —ÕÎÙÒÜ—l

Oï i HZH; j Hj ï QnÎÕ¤ÃÒÙ’ ÜÙÎ ÃÒÎ ‘ • ‘ Oï m\ l PZï ‘ Qž l

\ Ht l ï MnÎ] ¤—Îæ‚ ·Ü—ÎÃ Î MÎE¾ÃÙÎ¾—’ —ÕÕ‚ Ò§·ðÎ• ÃÃ·—‚ ¾FÎ‚ ÙÎÙ¤—Î¾—î ÙÎE• §Õ’ Ò—Ù—FÎÙ§» —ÎÏ Ã§¾ÙkÎÃÒ
Ò—Ù‚ §¾ÕÎ§ÙÕÎæ‚ ·Ü—Î§ ÎÙ¤—Ò—Î§ÕÎ¾ÃÎ¾—î ÙÎÙ§» —ÎÏ Ã§¾Ùl

f i Hr P^mj ï MnÎ] ¤—Îæ‚ ·Ü—ÎÃ Î MÎE¾ÃÙÎ¾—’ —ÕÕ‚ Ò§·ðÎ• ÃÃ·—‚ ¾FÎ‚ ÙÎÙ¤—ÎÏ Ò—æ§ÃÜÕÎE• §Õ’ Ò—Ù—FÎÙ§» —
Ï Ã§¾ÙkÎÃÒÎÒ—Ù‚ §¾ÕÎ§ÙÕÎæ‚ ·Ü—Î§ ÎÙ¤—Ò—Î§ÕÎ¾ÃÎÏ Ò—æ§ÃÜÕÎÙ§» —ÎÏ Ã§¾Ùl

f i Hr P^mj §sPl Oï r ï MnÎ] ¤—Îæ‚ ·Ü—ÎÃ Î MÎE¾ÃÙÎ¾—’ —ÕÕ‚ Ò§·ðÎ• ÃÃ·—‚ ¾FÎ‚ ÙÎÙ¤—ÎÏ Ò—æ§ÃÜÕÎE• §Õ’ Ò—Ù—F

Ù§» —ÎÏ Ã§¾ÙkÎÃÒÎ r Î§ ÎÙ¤—Ò—Î§ÕÎ¾ÃÎÏ Ò—æ§ÃÜÕÎÙ§» —ÎÏ Ã§¾Ùl
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 §—·• Î¾‚ » —• Î t kÎÙ¤—¾Î f Œt Î§ÕÎÙ¤—Î—î Ï Ò—ÕÕ§Ã¾ÎÙ¤‚ ÙÎ‚ ’ ’ —ÕÕ—ÕÎÙ¤§ÕÎæ‚ ·Ü—l

W—’ ÃÒ• ÕÎ’ ‚ ¾Î• —Î¾—ÕÙ—• kÎ‚ ¾• ÎÏ ÒÃ³—’ Ù§Ã¾Î’ ‚ ¾Î• —Î’ ¤‚ §¾—• l

7Ã’ ‚ ·Î� §¾• §¾¡ Õ

7Ã’ ‚ ·Î• §¾• §¾¡ ÕÎ‚ ··Ãé ÎðÃÜÎÙÃÎ‚ ÕÕ§¡ ¾Î‚ Î¾‚ » —ÎÙÃÎ‚ ¾Î—î Ï Ò—ÕÕ§Ã¾kÎé ¤§’ ¤Î’ ‚ ¾ÎÙ¤—¾Î• —ÎÜÕ—• Î§¾Î‚

ÕÜ• Õ—ÑÜ—¾ÙÎ—î Ï Ò—ÕÕ§Ã¾lÎ] ¤§ÕÎ§ÕÎ‚ ’ ’ Ã» Ï ·§Õ¤—• ÎÜÕ§¾¡ ÎÙ¤—Î ZHl Î´ —ðé ÃÒ• Î‚ ¾• Î§ÕÎ§¾æ‚ ·Ü‚ • ·—Î ÃÒ
§» Ï ÒÃæ§¾¡ ÎÙ¤—Î’ ·‚ Ò§ÙðkÎÕÙÒÜ’ ÙÜÒ—kÎ‚ ¾• Î—  §’ §—¾’ ðÎÃ ÎðÃÜÒÎÕÏ —’ § §’ ‚ Ù§Ã¾Õl

� Î·Ã’ ‚ ·Î• §¾• §¾¡ ÎÙ‚ ´ —ÕÎÙ¤—Î ÃÒ» Î ZHl ï \ ; [ Hï þï Ht f i Hj j P^ \ | • ï Ht f i Hj j P^ \ } lÎ] ¤§ÕÎ• §¾• ÕÎÙ¤—ÎÒ—ÕÜ·ÙÎÃ 

Ht f i Hj j P^ \ | ÎÙÃÎ \ ; [ H lÎ] ¤—Î• §¾• §¾¡ Î \ ; [ H Î§ÕÎÃ¾·ðÎæ§Õ§• ·—Îé §Ù¤§¾Î Ht f i Hj j P^ \ } kÎé ¤§’ ¤Î§ÕÎÙ¤—ÎÕ’ ÃÏ —ÎÃ 
Ù¤—Î• §¾• §¾¡ l

] ¤—ÎÏ Ò§» ‚ ÒðÎÏ ÜÒÏ ÃÕ—ÕÎÃ Î ZHl Î• §¾• §¾¡ ÕÎ‚ Ò—n

� �>W—‚ • ‚ • §·§ÙðnÎ� Ò—‚ ´ §¾¡ Î• Ãé ¾Î‚ Î’ Ã» Ï ·—î Î—î Ï Ò—ÕÕ§Ã¾Î§¾ÙÃÎÕ» ‚ ··—ÒkÎ¾‚ » —• ÎÏ ‚ ÒÙÕÎ» ‚ ´ —ÕÎÙ¤—Î·Ã¡ §’
—‚ Õ§—ÒÎÙÃÎ Ã··Ãé l

� �>W—YÜÕ—nÎ) Î‚ ÎÕÜ• Y—î Ï Ò—ÕÕ§Ã¾Î§ÕÎÜÕ—• Î» Ü·Ù§Ï ·—ÎÙ§» —ÕkÎ• §¾• §¾¡ Î§ÙÎÙÃÎ‚ Î¾‚ » —Î‚ æÃ§• ÕÎÒ—Ï —Ù§Ù§Ã¾Î‚ ¾•
Ï ÃÙ—¾Ù§‚ ·ÎÒ—Y’ Ã» Ï ÜÙ‚ Ù§Ã¾l

� Ã¾Õ§• —ÒÎÙ¤—Î Ã··Ãé §¾¡ Î ÃÒ» Ü·‚ Î ÃÒÎ’ ‚ ·’ Ü·‚ Ù§¾¡ ÎÙ¤—Î‚ Ò—‚ ÎÃ Î‚ ÎÙÒ§‚ ¾¡ ·—’ÕÎ’ §Ò’ Ü» ’ §Ò’ ·—Î ÒÃ» Î§ÙÕÎÕ§• —
·—¾¡ Ù¤ÕÎ ; kÎ C kÎ‚ ¾• Î D n

_ Õ§¾¡ Î ZHl Î• §¾• §¾¡ ÕÎ» ‚ ´ —ÕÎÙ¤—Î·Ã¡ §’ Î» Ü’ ¤Î’ ·—‚ Ò—Òn

] ¤—ÎÙðÏ —ÎÃ ÎÙ¤—Î• ÃÜ¾• Îæ‚ Ò§‚ • ·—ÎEj kÎ ; i H; kÎ DPi Dm[ i ; FPmj FÎ§ÕÎ‚ ÜÙÃ» ‚ Ù§’ ‚ ··ðÎ§¾ —ÒÒ—• Î ÒÃ» ÎÙ¤—
—î Ï Ò—ÕÕ§Ã¾Î§ÙÎ§ÕÎ‚ ÕÕ§¡ ¾—• lÎwÃÜÎ’ ‚ ¾Î‚ ·ÕÃÎ’ ¤‚ §¾Î» Ü·Ù§Ï ·—Î ZHl Î• §¾• §¾¡ ÕÎÙÃÎ• Ü§·• ÎÜÏ Î‚ Î’ Ã» Ï ÜÙ‚ Ù§Ã¾ÎÕÙ—Ï Y

• ðYÕÙ—Ï l

l uf H * ^P\ l ï þï Ÿï t Žï � Z^ ; l • ï uŽï � Z^ ; l ï  

FHMï Pj §^ \ §t §; t Pj • f Žï * ^P\ l žŽï 
 ^ ^Zï þ
f Œuï =, { Œ{

l uf H * ^P\ l ï þï Ÿï t Žï � Z^ ; l • ï uŽï � Z^ ; l ï  
l uf H � Pi DZHï þï Ÿï DH\ l Hi Žï * ^P\ l • ï i ; FPmj Žï � Z^ ; l ï  

FHMï Pj §m\ Pl §DPi DZH§; l §^ i PNP\ • DŽï � Pi DZHžŽï 
 ^^Zï þ
DŒDH\ l Hi Œt ï =, { Œ{ &� ï DŒDH\ l Hi Œuï =, { Œ{ &� ï DŒi ; FPmj ï =, | Œ{

FHMï DPi Dm[ DPi DZH• ; Žï � Z^ ; l • ï CŽï � Z^ ; l • ï DŽï � Z^ ; l žŽï � Z^ ; l ï þ
• ; ï —ï Cï —ï Džï ™ï j hi l • • ; ï úï Cï úDžï —ï • Cï úï Dï £ï ; žï —ï • Dï úï ; ï £ï Cžï —ï • ; ï úï Cï £ï Džž

FHMï DPi Dm[ DPi DZH• ; Žï � Z^ ; l • ï CŽï � Z^ ; l • ï DŽï � Z^ ; l žŽï � Z^ ; l ï þ
ZHl ï f Pï þï ~Œ| • •
ZHl ï j ï þï • ; ï úï Cï úï Džï ™ } Œ{ •
ZHl ï ; i H; ï þï j hi l • j ï —ï • j ï £ï ; žï —ï • j ï £ï Cžï —ï • j ï £ï Džž•
ZHl ï DPi Dm[ i ; FPmj ï þï • ; ï —ï Cï —ï Džï ™ï • • Œ{ —ï ; i H; ž•
DPi Dm[ i ; FPmj ï —ï DPi Dm[ i ; FPmj ï —ï f P



Systems

ZðÕÙ—» Õ

_ ·Ù§» ‚ Ù—·ðÎ7§·ÃÎ§ÕÎÜÕ—• ÎÙÃÎÕÏ —’ § ðÎÕðÕÙ—» ÕlÎ� ÎÕðÕÙ—» Î¡ ÒÃÜÏ ÕÎÙÃ¡ —Ù¤—ÒÎ• —’ ·‚ Ò‚ Ù§Ã¾ÕÎ ÃÒÎÙ¤—ÎÙ—» Ï ÃÒ‚ ·

§¾Ï ÜÙÎÕ§¡ ¾‚ ·ÕkÎÙ¤—ÎE¾Ã¾YÙ—» Ï ÃÒ‚ ·FÎÏ ‚ Ò‚ » —Ù—ÒÕÎ‚ ¾• ÎÙ¤—ÎÕÏ —’ § §’ ‚ Ù§Ã¾ÕlÎ� ÎÕðÕÙ—» Î‚ ·ÕÃÎ§¾’ ·Ü• —Õ
‚ Üî §·§‚ ÒðÎ• — §¾§Ù§Ã¾Õl

� ÎÕðÕÙ—» Î §·—ÎÕ¤ÃÜ·• ÎÕÙ‚ ÒÙÎé §Ù¤Î‚ ÎÕðÕÙ—» Î• —’ ·‚ Ò‚ Ù§Ã¾kÎ—l¡ ln

] ¤—Î¾‚ » —ÎÃ ÎÙ¤—ÎÕðÕÙ—» ÎÕ¤ÃÜ·• Î» ‚ Ù’ ¤ÎÙ¤—Î §·—Î¾‚ » —l

] ðÏ —Î• —’ ·‚ Ò‚ Ù§Ã¾Õ

� Î¾—é ÎÙðÏ —Î§ÕÎ• —’ ·‚ Ò—• Îé §Ù¤ÎÙ¤—Î l uf H Î´ —ðé ÃÒ• lÎ] ÃÎ• — §¾—Î‚ Î¾—é ÎÒ—’ ÃÒ• ÎÙðÏ —Î * ^P\ l n

p —Î’ ‚ ¾ÎÙ¤—¾ÎÜÕ—Î * ^P\ l Î‚ ÕÎ‚ ÎÙðÏ —Î‚ ¾ðé ¤—Ò—Î—·Õ—Î§¾ÎÙ¤—Î §·—l

Z§¡ ¾‚ ·Õ

] ¤—ÎÙ§» —Îæ‚ Òð§¾¡ Îæ‚ ·Ü—ÕÎÃ ÎÙ¤—ÎÕðÕÙ—» Î‚ Ò—Î’ ‚ ··—• ÎÕ§¡ ¾‚ ·ÕlÎ] ¤—ðÎ‚ Ò—Î• —’ ·‚ Ò—• Îé §Ù¤ÎÙ¤—Î j PN\ ; Z

´ —ðé ÃÒ• lÎ� l¡ ln

] ¤—Î• — §¾§Ù§Ã¾ÕÎ‚ ¾• ÎÕÏ —’ § §’ ‚ Ù§Ã¾ÕÎÃ Î‚ ÎÕðÕÙ—» Î’ ‚ ¾Î Ò——·ðÎÒ— —ÒÎÙÃÎÙ¤—ÎÕðÕÙ—» ’ÕÎÕ§¡ ¾‚ ·Õl

� ÎÕ§¡ ¾‚ ·Î’ ‚ ¾Î• —ÎÃ Î‚ ¾ðÎÙðÏ —ÎÙ¤‚ ÙÎ• Ã—ÕÎ¾ÃÙÎ’ Ã¾Ù‚ §¾Î Ü¾’ Ù§Ã¾ÎÙðÏ —ÕkÎ§l—lÎ‚ Î’ Ã» • §¾‚ Ù§Ã¾ÎÃ ÎÏ Ò§» §Ù§æ—

ÙðÏ —ÕÎ‚ ¾• ÎÒ—’ ÃÒ• Õl

ZðÕÙ—» ÎT‚ Ò‚ » —Ù—ÒÕ

m‚ Ò§‚ • ·—ÕÎÃ Î‚ ÎÕðÕÙ—» Îé ¤§’ ¤Î‚ Ò—Î’ Ã¾ÕÙ‚ ¾ÙÎÃæ—ÒÎÙ§» —Î‚ Ò—Î’ ‚ ··—• ÎÕðÕÙ—» ÎÏ ‚ Ò‚ » —Ù—ÒÕlÎ] ¤—ðÎ‚ Ò—

• —’ ·‚ Ò—• Îé §Ù¤ÎÙ¤—Î f ; i ; [ Î´ —ðé ÃÒ• lÎ� l¡ ln

] ¤—Î• — §¾§Ù§Ã¾ÕÎ‚ ¾• ÎÕÏ —’ § §’ ‚ Ù§Ã¾ÕÎÃ Î‚ ÎÕðÕÙ—» Î’ ‚ ¾Î Ò——·ðÎÒ— —ÒÎÙÃÎÙ¤—ÎÕðÕÙ—» ’ÕÎÏ ‚ Ò‚ » —Ù—ÒÕlÎ= ÃÙ—ÎÙ¤‚ Ù
ÕðÕÙ—» ÎÏ ‚ Ò‚ » —Ù—ÒÕÎ» ÜÕÙÎ• —ÎÏ ÒÃæ§• —• ÎÜÏ  ÒÃ¾ÙÎ• — ÃÒ—Î» Ã¾§ÙÃÒ§¾¡ Î’ ‚ ¾Î• —¡ §¾lÎ" ÃÒÎ—î —» Ï ·§ §’ ‚ Ù§Ã¾k
ÕðÕÙ—» ÎÏ ‚ Ò‚ » —Ù—ÒÕÎ‚ Ò—ÎÃÏ Ù§Ã¾‚ ·lÎ] ¤‚ ÙÎ§ÕkÎÙ¤—ðÎ’ ‚ ¾Î• —ÎÏ ÒÃæ§• —• kÎ§¾Îé ¤§’ ¤Î’ ‚ Õ—ÎÙ¤—Î—î ‚ » Ï ·—Î» ÜÕÙ
’ Ã¾ ÃÒ» ÎÙÃÎÙ¤—» kÎÃÒÎÃÙ¤—Òé §Õ—ÎÙ¤—Î—î —» Ï ·§ §’ ‚ Ù§Ã¾ÎÏ ÒÃ’ —ÕÕÎé §··ÎÙÒðÎÙÃÎ §¾• Îæ‚ ·Ü—ÕÎÙ¤‚ ÙÎé ÃÒ́ l

� — §¾§Ù§Ã¾Õ

� Î• — §¾§Ù§Ã¾Î§ÕÎ• —’ ·‚ Ò—• Îé §Ù¤ÎÙ¤—Î FHMÎ´ —ðé ÃÒ• n

j uj l H[ � \ NP\ H

l uf H * ^P\ l ï þï Ÿï t Žï � Z^ ; l • ï uŽï � Z^ ; l ï  

j PN\ ; Zï t Žï � Z^ ; l
j PN\ ; Zï uŽï � Z^ ; l
j PN\ ; Zï j f HHFŽï � Z^ ; l
j PN\ ; Zï i ; P\ §j H\ j ^ i Žï 
 ^ ^Z
j PN\ ; Zï sPf Hi j §^ \ Žï 
 ^ ^Z

f ; i ; [ ï l H[ f §l Oi Hj Ô ZFŽï � Z^ ; l
f ; i ; [ ï [ ; t §Hi i ^ i j Žï � \ l

FHMï M̂ ^Žï � \ l ï þï • }



� Î• — §¾§Ù§Ã¾Î’ ‚ ¾Î• —Ï —¾• ÎÃ¾ÎÏ ‚ Ò‚ » —Ù—ÒÕn

B¾—Î’ ‚ ¾Î‚ ·ÕÃÎÕÏ —’ § ðÎÙ¤—ÎÒ—ÙÜÒ¾ÎÙðÏ —ÎÃ Î‚ Î• — §¾§Ù§Ã¾n

] ¤—ÎÙðÏ —Î‚ ¾¾ÃÙ‚ Ù§Ã¾ÕÎÃ¾ÎÏ ‚ Ò‚ » —Ù—ÒÕÎ‚ ¾• ÎÙ¤—ÎÒ—ÙÜÒ¾ÎÙðÏ —Î‚ Ò—Î• ÃÙ¤ÎÃÏ Ù§Ã¾‚ ·kÎ§ ÎÙ¤—ðÎ‚ Ò—Î¾ÃÙÎÏ ÒÃæ§• —•

Ù¤—ðÎ‚ Ò—Î§¾ —ÒÒ—• lÎ)ÙÎ§ÕÎÒ—’ Ã» » —¾• —• ÎÙÃÎ‚ ·é ‚ ðÕÎÕÏ —’ § ðÎÙ¤—Õ—ÎÙðÏ —ÕÎ‚ ÕÎ‚ Î ÃÒ» ÎÃ Î• Ã’ Ü» —¾Ù‚ Ù§Ã¾l

] ¤—ÎÏ ‚ Ò‚ » —Ù—ÒÕÎÃ Î‚ Î• — §¾§Ù§Ã¾Î’ ‚ ¾Î‚ ·ÕÃÎ• —Î• —ÎÒ—’ ÃÒ• ÎÙðÏ —ÕkÎ ÃÒÎ§¾ÕÙ‚ ¾’ —n

� — §¾§Ù§Ã¾ÕÎ’ ‚ ¾Î• —ÎÜÕ—• Î§¾ÎÃÙ¤—ÒÎ• — §¾§Ù§Ã¾ÕkÎ—l¡ ln

� — §¾§Ù§Ã¾ÕÎ’ ‚ ¾Î• —ÎÕÏ —’ § §—• Î§¾Î‚ ¾ðÎÃÒ• —ÒkÎ‚ ÕÎ·Ã¾¡ Î‚ ÕÎÙ¤§ÕÎ• Ã—Õ¾’ÙÎ’ Ò—‚ Ù—Î‚ ¾ðÎ’ §Ò’ Ü·‚ ÒÎ• —Ï —¾• —¾’ §—Õl

� — §¾§Ù§Ã¾ÕÎ’ ‚ ¾Î Ò——·ðÎÜÕ—Î‚ ¾ðÎÃ ÎÙ¤—ÎÕ§¡ ¾‚ ·ÕÎÃ ÎÙ¤—ÎÕðÕÙ—» kÎé §Ù¤ÃÜÙÎ¤‚ æ§¾¡ ÎÙÃÎ• —’ ·‚ Ò—ÎÙ¤—» Î‚ Õ

Ï ‚ Ò‚ » —Ù—ÒÕl

ZÏ —’ § §’ ‚ Ù§Ã¾Õ

� Î j f HD ÎÕ‚ ðÕÎÕÃ» —Ù¤§¾¡ ÎÙ¤‚ ÙÎÕ¤ÃÜ·• Î• —ÎÙÒÜ—ÎÃ ÎÙ¤—ÎÕðÕÙ—» lÎ] ¤—ðÎ’ ‚ ¾ÎÜÕ—Î‚ ··ÎÙ¤—Î j PN\ ; Z ÕÎ‚ ¾• Î FHMÕ
Ã ÎÙ¤—ÎÕðÕÙ—» lÎ] ¤—ðÎ‚ Ò—Î• —’ ·‚ Ò—• ÎÜÕ§¾¡ ÎÙ¤—Î j f HD Î´ —ðé ÃÒ• lÎ] ¤—ðÎ‚ Ò—Î» Ü’ ¤Î·§́ —Î FHMÕÎ—î ’ —Ï Ùn

] ¤—ÎÒ—ÙÜÒ¾ÎÙðÏ —Î§ÕÎ‚ ·é ‚ ðÕÎ 
 ^ ^Z ÎE‚ ¾• Î• Ã—Õ¾’ÙÎ¾——• ÎÙÃÎ• —ÎÕÏ —’ § §—• F
] ¤—ðÎ’ ‚ ¾¾ÃÙÎ¤‚ æ—ÎÏ ‚ Ò‚ » —Ù—ÒÕl

� î ‚ » Ï ·—n

� ÕÕÜ» Ï Ù§Ã¾Õ

� ¾Î ; j j m[ f l P^ \ Î• —’ ·‚ Ò—ÕÎ‚ ÎÏ ÒÃÏ —ÒÙðÎÙ¤‚ ÙÎ§ÕÎÙ‚ ´ —¾Î‚ ÕÎ¡ §æ—¾Îé ¤—¾Î‚ ¾‚ ·ðÕ§¾¡ ÎÙ¤—ÎÕðÕÙ—» lÎZð¾Ù‚ ’ Ù§’ ‚ ··ð

§ÙÎ§ÕÎ·§́ —Î‚ Î j f HD Î[ Î¾ÃÎÏ ‚ Ò‚ » —Ù—ÒÕkÎÒ—ÙÜÒ¾ÎÙðÏ —Î§ÕÎ‚ ·é ‚ ðÕÎ 
 ^ ^Z Î[ Î• ÜÙÎ§ÙÎ§ÕÎÙÒ—‚ Ù—• Î• §  —Ò—¾Ù·ðÎ• ðÎÙ¤—
ÙÃÃ·§¾¡ nÎ‚ ÕÕÜ» Ï Ù§Ã¾ÕÎ‚ Ò—Î‚ ÜÙÃ» ‚ Ù§’ ‚ ··ðÎ§¾’ ·Ü• —• Î‚ ÕÎ’ Ã¾ÕÙÒ‚ §¾ÙÕÎ• ÜÒ§¾¡ Î—î —» Ï ·§ §’ ‚ Ù§Ã¾Î‚ ¾•
Õ‚ Ù§Õ §‚ • §·§ÙðÎ’ ¤—’ ´ §¾¡ kÎÒ‚ Ù¤—ÒÎÙ¤‚ ¾Î• —§¾¡ ÎÕÃ» —Ù¤§¾¡ ÎÙÃÎæ—Ò§ ðl

)¾ÎÙ¤§ÕÎ—î ‚ » Ï ·—kÎ f Ouj PDj Î» ÜÕÙÎ¤Ã·• Î ÃÒÎ‚ ¾ðÎ—î ‚ » Ï ·—ÎÙÒ‚ ’ —ÕÎZÏ —’ " ÃÒ¡ —Î¡ —¾—Ò‚ Ù—ÕkÎÃÒÎé ¤—¾
’ ¤—’ ´ §¾¡ ÎÕ‚ Ù§Õ §‚ • §·§ÙðÎ ÃÒÎÕÏ —’ ÕlÎZ——Î� î —» Ï ·§ §’ ‚ Ù§Ã¾Î‚ ¾• ÎZ‚ Ù§Õ §‚ • §·§ÙðÎ ÃÒÎ» ÃÒ—Î• —Ù‚ §·ÕÎÃ¾Î¤Ãé

‚ ÕÕÜ» Ï Ù§Ã¾ÕÎ§¾Ù—Ò‚ ’ ÙÎé §Ù¤Î‚ ¾‚ ·ðÕ§Õl

FHMï M̂ ^ • t Žï � Z^ ; l žï þï t ï ú • }

FHMï M̂ ^ • t Žï � Z^ ; l žŽï � Z^ ; l ï þï t ï ú • }

l uf H . ï þï Ÿï t Žï � Z^ ; l • ï uŽï � Z^ ; l ï  

FHMï M̂ ^ • j Žï . žï þï Hr H\ l m; ZZuï ¡ { • | ¢ï j Œt ï ÿï j Œu

l uf H . ï þï Ÿï t Žï � Z^ ; l • ï uŽï � Z^ ; l ï  

FHMï [ ^ i H§t §l O; \ §u• j Žï . žï þï j Œt ï ÿï j Œu

FHMï M̂ ^ • j Žï . žï þï Hr H\ l m; ZZuï ¡ { • | ¢ï [ ^ i H§t §l O; \ §u• j ž

j PN\ ; Zï j f HHFŽï � Z^ ; l

FHMï ; Ĉ r H§[ P\ ï þï { <Oï j f HHF

FHMï CHZ^s§[ ; t ï þï j f HHFï <O | { {

j f HDï r ; ZPF§j f HHFï þ
; Zs; uj ï • ; Ĉ r H§[ P\ ï &� ï CHZ^s§[ ; t ž

j PN\ ; Zï l H[ f Hi ; l mi HŽï � Z^ ; l
j PN\ ; Zï OH; l Hi §^ \ Žï 
 ^ ^Z

; j j m[ f l P^ \ ï f Ouj PDj ï þï ; Zs; uj ï • OH; l Hi §^ \ ï =/ \ Ht l ï l H[ f Hi ; l mi Hï >7ï l H[ f Hi ; l mi Hž

j f HDï Hr H\ l m; ZZu§s; i [ ï þï Hr H\ l m; ZZuï • l H[ f Hi ; l mi Hï ÿ ~{ Œ{ ž



Modules

: Ã• Ü·—Õ

7§·ÃÎ·‚ ¾¡ Ü‚ ¡ —ÎÕÜÏ Ï ÃÒÙÕÎ» Ã• Ü·—ÕlÎ� Î» Ã• Ü·—ÎÕÙ‚ ÒÙÕÎé §Ù¤Î‚ Î» Ã• Ü·—Î• —’ ·‚ Ò‚ Ù§Ã¾kÎ‚ ¾• Î’ Ã¾Ù‚ §¾ÕÎ• — §¾§Ù§Ã¾Õ

E» Ü’ ¤Î·§́ —Î‚ ÎÕðÕÙ—» Fn

] ¤—Î¾‚ » —ÎÃ ÎÙ¤—Î» Ã• Ü·—Î» ÜÕÙÎ» ‚ Ù’ ¤ÎÙ¤—Î §·—Î¾‚ » —lÎ" ÃÒÎ—î ‚ » Ï ·—kÎ‚ Î» Ã• Ü·—Î• —’ ·‚ Ò—• Î‚ ÕÎ [ ^FmZH

0l PZ Î» ÜÕÙÎ• —Î• — §¾—• Î§¾Î‚ Î §·—Î¾‚ » —• Î 0l PZŒZPZ^ l

� Î» Ã• Ü·—Î’ ‚ ¾ÎÃ¾·ðÎ’ Ã¾Ù‚ §¾Î FHMÕÎ‚ ¾• Î l uf H Õl

] ¤ÃÕ—Î• — §¾§Ù§Ã¾ÕÎé ¤§’ ¤ÎÕ¤ÃÜ·• Î• —Î‚ ’ ’ —ÕÕ§• ·—Î ÒÃ» ÎÃÙ¤—ÒÎ» Ã• Ü·—ÕÎÕ¤ÃÜ·• Î• —ÎÏ ‚ Ò́—• Î‚ ÕÎ f mC kÎé ¤§’ ¤

» —‚ ¾ÕÎeÏ Ü• ·§’ fl

] ÃÎÜÕ—Î‚ Î» Ã• Ü·—kÎÃ¾—Î¾——• ÕÎÙÃÎ§» Ï ÃÒÙÎ§ÙkÎ—l¡ lÎ P[ f ^ i l ï 0l PZ lÎ] ¤—Î f mC ·§’ Î• — §¾§Ù§Ã¾ÕÎ ÒÃ» Î 0l PZ Î‚ Ò—
Ù¤—¾Î‚ æ‚ §·‚ • ·—ÎÙÃÎ• —ÎÜÕ—• kÎé §Ù¤ÎÑÜ‚ ·§ §—• Î¾‚ » —ÕkÎ—l¡ ln

B¾—Î’ ‚ ¾Î§» Ï ÃÒÙÎ‚ Î» Ã• Ü·—ÎÑÜ‚ ·§ §—• Îé §Ù¤Î‚ ¾Î‚ ·§‚ ÕkÎ ÃÒÎ—î ‚ » Ï ·—n

] ÃÎÜÕ—ÎÕð» • Ã·ÕÎé §Ù¤ÃÜÙÎ‚ ÎÑÜ‚ ·§ §—ÒkÎÜÕ—ÎÙ¤—Î mj H Î´ —ðé ÃÒ• n

] ÃÎ§» Ï ÃÒÙÎÜ¾§ÙÕÎ ÒÃ» Î‚ ¾ÃÙ¤—ÒÎ» Ã• Ü·—kÎÏ Ò— §î Î—‚ ’ ¤ÎÜ¾§ÙÎé §Ù¤ÎÙ¤—Î m\ Pl Î´ —ðé ÃÒ• Î§¾ÎÙ¤—Î mj H Î·§ÕÙn

[ ^FmZH 0l PZ

FHMï ; FF• t Žï � Z^ ; l • ï uŽï � Z^ ; l žï þï t ï úï u

f mC FHMï D; ZD• t Žï � Z^ ; l žï þï ; FF• t • ï t ž

P[ f ^ i l 0l PZ

FHMï M̂ ^ • t Žï � Z^ ; l žï þï 0l PZ:ÇD; ZD• t žï ú • }

P[ f ^ i l 0l PZ ; j 0

FHMï M̂ ^ • t Žï � Z^ ; l žï þï 0:ÇD; ZD• t žï ú • }

P[ f ^ i l 0l PZ mj Hï Ÿï D; ZDï  

FHMï M̂ ^ • t Žï � Z^ ; l žï þï D; ZD• t žï ú • }

P[ f ^ i l 0\ Pl j mj Hï Ÿï m\ Pl ï [ • ï m\ Pl ï j ï  



Components

� Ã» Ï Ã¾—¾ÙÕÎ‚ Ò—Î‚ Îé ‚ ðÎÃ ÎÃÒ¡ ‚ ¾§ø§¾¡ Î7§·ÃÎZðÕÙ—» ÕÎ§¾Î¤§—Ò‚ Ò’ ¤§’ ‚ ·Î• Ü§·• §¾¡ Î• ·Ã’ ´ Õl

� Ã¾Õ§• —ÒÎÙ¤—Î Ã··Ãé §¾¡ Î 5HOPDZH ÎÕðÕÙ—» kÎé ¤§’ ¤Î§ÕÎÃÒ¡ ‚ ¾§ø—• Î§¾ÎÙ¤—Î Ã··Ãé §¾¡ Îé ‚ ðn

� Î 5HOPDZH Î¤‚ ÕÎ‚ Î * ^sHi 0\ Pl Î‚ ¾• Î‚ Î 
 ; l l Hi u l
] ¤—Î• ‚ ÙÙ—ÒðÎ’ Ã¾Õ§ÕÙÕÎÃ ÎÙé ÃÎ 
 ; l l Hi u� HZZ Õl

� ‚ ’ ¤ÎÃ ÎÙ¤—ÎÕðÕÙ—» ÕÎ * ^sHi 0\ Pl kÎ 
 ; l l Hi u kÎ 
 ; l l Hi u� HZZ Î‚ ¾• Î 5HOPDZH Î¤‚ æ—ÎÙ¤—§ÒÎÃé ¾
Õ§¡ ¾‚ ·ÕkÎÏ ‚ Ò‚ » —Ù—ÒÕÎ‚ ¾• ÎÕÏ —’ § §’ ‚ Ù§Ã¾Õl

] ¤—ÎÕðÕÙ—» ÕÎ 
 ; l l Hi u� HZZ Î‚ ¾• Î * ^sHi 0\ Pl Î• ÃÎ¾ÃÙÎ¤‚ æ—Î‚ ¾ðÎ’ Ã» Ï Ã¾—¾ÙÕkÎÕÃÎÙ¤—ðÎ’ ‚ ¾Î• —Î• —’ ·‚ Ò—•

§¾Î‚ ÎÕÙÒ‚ §¡ ¤Ù ÃÒé ‚ Ò• Îé ‚ ðn



&—Ò—kÎÙ¤—ÎÜÕ—ÎÃ ÎÙ¤—Î f mC Î´ —ðé ÃÒ• Î§¾• §’ ‚ Ù—ÕÎÙ¤‚ ÙÎÙ¤—Õ—Î j PN\ ; Z ÕkÎ f ; i ; [ ÕÎ‚ ¾• Î FHM§¾§Ù§Ã¾ÕÎé §··Î• —
‚ ’ ’ —ÕÕ§• ·—ÎÙÃÎÃÙ¤—ÒÎÕðÕÙ—» ÕÎé ¤§’ ¤Î§¾ÕÙ‚ ¾Ù§‚ Ù—ÎÙ¤—Õ—ÎÕðÕÙ—» ÕÎ‚ ÕÎ’ Ã» Ï Ã¾—¾ÙÕlÎZÏ —’ § §’ ‚ Ù§Ã¾Õ
• —’ ·‚ Ò—• Îé §Ù¤Î j f HD Î‚ Ò—Î‚ ·é ‚ ðÕÎÏ Ü• ·§’ l

)¾ÕÙ‚ ¾Ù§‚ Ù§¾¡ Î� Ã» Ï Ã¾—¾ÙÕ

] ¤—Î 
 ; l l Hi u ÎÕðÕÙ—» ÎÜÕ—ÕÎ 
 ; l l Hi u� HZZ Î’ Ã» Ï Ã¾—¾ÙÕkÎé ¤§’ ¤Î’ ‚ ¾Î• —Î• —’ ·‚ Ò—• ÎÜÕ§¾¡ ÎÙ¤—Î D̂ [ f ^ \ H\ l

´ —ðé ÃÒ• n

7§ Ù—• ÎæÕÎ: ‚ Ï Ï —• ÎZ§¡ ¾‚ ·ÕÎ‚ ¾• ÎT‚ Ò‚ » Õ

p ¤—¾Î‚ ÎÕðÕÙ—» Î§ÕÎ§¾ÕÙ‚ ¾Ù§‚ Ù—• Î‚ ÕÎ‚ Î’ Ã» Ï Ã¾—¾ÙÎ§¾Î‚ ¾ÃÙ¤—ÒÎÕðÕÙ—» kÎ§ÙÕÎÏ ‚ Ò‚ » ÕÎ‚ ¾• ÎÕ§¡ ¾‚ ·ÕÎ‚ Ò—Î·§ Ù—•
ÙÃÎÙ¤—ÎÏ ‚ Ò—¾ÙÎÕðÕÙ—» lÎ] ¤ÜÕkÎ§¾Î‚ • • §Ù§Ã¾ÎÙÃÎ ZHr HZ kÎ r ^Zl ; NH Î‚ ¾• Î D; f ; DPl u kÎÙ¤—ÎÕ’ ¤—» ‚ Î ÃÒÎ 
 ; l l Hi u

§¾æÃ·æ—ÕÎ DHZZ| :Çr ^Zl ; NH kÎ DHZZ| :Çl H[ f Hi ; l mi H Î‚ ¾• Î DHZZ| :Ç\ ^ [ P\ ; Z§r ^Zl ; NH l

ZÃ» —ÎÕ§¡ ¾‚ ·ÕÎÃÒÎÏ ‚ Ò‚ » ÕÎÃ Î‚ Î’ Ã» Ï Ã¾—¾ÙÎ» ‚ ðÎ• —Î» ‚ Ï Ï —• kÎ» —‚ ¾§¾¡ ÎÙ¤‚ ÙÎÙ¤—ðÎ‚ Ò—Î¾ÃÙÎ‚ ÎÏ ‚ ÒÙÎÃ ÎÙ¤—

§¾Ï ÜÙÎÕ’ ¤—» ‚ kÎ• ÜÙÎÙ¤—§ÒÎæ‚ ·Ü—ÕÎ‚ Ò—Î• —Ù—Ò» §¾—• Î• ðÎÃÙ¤—ÒÎÕ§¡ ¾‚ ·ÕÎÃÒÎÏ ‚ Ò‚ » ÕÎEÃ ÎÙ¤—ÎÏ ‚ Ò—¾ÙÎÕðÕÙ—» Fl
" ÃÒÎ—î ‚ » Ï ·—kÎ’ Ã¾Õ§• —ÒÎÙ¤—Î Ã··Ãé §¾¡ Î—î ‚ » Ï ·—Îé ¤—Ò—ÎÙ¤—ÎÕ’ ¤—» ‚ ÎÃ Î 
 ; l l Hi u ÎÕÙ§··Î—î Ï ÃÕ—Õ

DHZZ| :Çr ^Zl ; NH kÎ DHZZ| :Çl H[ f Hi ; l mi H Î‚ ¾• Î DHZZ| :Ç\ ^ [ P\ ; Z§r ^Zl ; NH kÎ‚ ÕÎé —··Î‚ Õ

DHZZ} :Çl H[ f Hi ; l mi H kÎ• ÜÙÎ¾ÃÙÎ DHZZ} :Ç\ ^ [ P\ ; Z§r ^Zl ; NH ÎÃÒÎ DHZZ} :Çr ^Zl ; NH lÎ] ¤—Îæ‚ ·Ü—ÎÃ 

DHZZ} :Ç\ ^ [ P\ ; Z§r ^Zl ; NH Î§ÕÎ §î —• ÎÙÃÎ ~Œ‚ kÎ‚ ¾• ÎÙ¤—Îæ‚ ·Ü—ÎÃ Î DHZZ} :Çr ^Zl ; NH Î§ÕÎ• —Ò§æ—• Î ÒÃ» ÎÙ¤—


 ; l l Hi u ’ÕÎ r ^Zl ; NH ÎÕ§¡ ¾‚ ·l

/êï 
 ; l l Hi u� HZZŒZPZ^
j uj l H[ 
 ; l l Hi u� HZZ

f mC j PN\ ; Zï r ^Zl ; NHŽï � Z^ ; l
f mC j PN\ ; Zï l H[ f Hi ; l mi HŽï � Z^ ; l
f mC f ; i ; [ ï \ ^ [ P\ ; Z§r ^Zl ; NHŽï � Z^ ; l

f mC FHMï ^ r Hi §r ^Zl ; NHŽï 
 ^^Zï þï r ^Zl ; NHï ÿï \ ^ [ P\ ; Z§r ^Zl ; NHï — | Œ| €

j f HDï r ^Zl ; NH§i ; \ NHï þï r ^Zl ; NHï >7 } Œ€ &� ï r ^Zl ; NHï <O • Œ€

/êï * ^sHi 0\ Pl ŒZPZ^
j uj l H[ * ^sHi 0\ Pl

f mC j PN\ ; Zï l H[ f Hi ; l mi HŽï � Z^ ; l
f mC j PN\ ; Zï ^ml f ml Žï � Z^ ; l
f mC f ; i ; [ ï [ ; t §^ml f ml Žï � Z^ ; l

f mC FHMï Pj §^ r Hi OH; l P\ NŽï 
 ^^Zï þï l H[ f Hi ; l mi Hï ÿ ƒ€Œ{

j f HDï ^ml f ml §Ĉ m\ FHFï þï ^ml f ml ï <Oï [ ; t §^ml f ml

/êï 
 ; l l Hi uŒZPZ^

j uj l H[ 
 ; l l Hi u

f mC j PN\ ; Zï ZHr HZŽï � Z^ ; l
f mC j PN\ ; Zï r ^Zl ; NHŽï � Z^ ; l
f mC f ; i ; [ ï D; f ; DPl uŽï � Z^ ; l

D̂ [ f ^ \ H\ l ï DHZZ| Žï 
 ; l l Hi u� HZZ

/êï ŠŠÃ

/êï 0\ [ ; f f HFï D̂ [ f ^ \ H\ l ï £ï ; ZZï j PN\ ; Zj ï ; \ Fï f ; i ; [ j ï sPZZï CHï ZPMl HF
D̂ [ f ^ \ H\ l ï DHZZ| Žï 
 ; l l Hi u� HZZ

/êï * ; i l P; ZZuï [ ; f f HFï D̂ [ f ^ \ H\ l ï £ï r ^Zl ; NHï Pj ï [ ; f f HF• ï l H[ f Hi ; l mi Hï Pj ï ZPMl HF
D̂ [ f ^ \ H\ l ï DHZZ} Žï 
 ; l l Hi u� HZZï Ÿ

f ; i ; [ ï \ ^ [ P\ ; Z§r ^Zl ; NHï þï ~Œ‚
j PN\ ; Zï r ^Zl ; NHï þï r ^Zl ; NHï ™ } Œ{ /êï 
 Hi Pr HFï Mi ^ [ ï C; l l Hi uï r ^Zl ; NH

 



� ’ ’ —ÕÕ§¾¡ Î� Ã» Ï Ã¾—¾ÙÎZ§¡ ¾‚ ·ÕÎ‚ ¾• ÎT‚ Ò‚ » Õ

7§·ÃÎ—î Ï Ò—ÕÕ§Ã¾ÕÎ§¾Î‚ ÎÕðÕÙ—» Î’ ‚ ¾ÎÒ— —ÒÎÙÃÎÕ§¡ ¾‚ ·ÕÎ‚ ¾• ÎÏ ‚ Ò‚ » ÕÎÃ ÎÙ¤—§ÒÎ’ Ã» Ï Ã¾—¾ÙÕÎÜÕ§¾¡ ÎÙ¤—Î :Ç

ÃÏ —Ò‚ ÙÃÒÎÙÃÎ‚ ’ ’ —ÕÕÎÙ¤—Î’ Ã» Ï Ã¾—¾Ù’ÕÎÕ§¡ ¾‚ ·ÕÎ‚ ¾• ÎÏ ‚ Ò‚ » Õl

� ÎÕðÕÙ—» Î’ ‚ ¾ÎÒ— —ÒÎÙÃÎÕ§¡ ¾‚ ·ÕÎ‚ ¾• ÎÏ ‚ Ò‚ » ÕÎÃ Î’ Ã» Ï Ã¾—¾ÙÕÎÃ Î§ÙÕÎ’ Ã» Ï Ã¾—¾ÙÕlÎ" ÃÒÎ—î ‚ » Ï ·—kÎ’ Ã¾Õ§• —Ò

Ù¤—Î 5HOPDZH ÎÕðÕÙ—» Îé ¤§’ ¤Î¤‚ ÕÎ• ÃÙ¤Î‚ Î 
 ; l l Hi u Î‚ ¾• Î‚ Î * ^sHi 0\ Pl Î’ Ã» Ï Ã¾—¾ÙlÎB¾—Î’ ‚ ¾Îé Ò§Ù—
ÕÏ —’ § §’ ‚ Ù§Ã¾ÕÎ§¾ÎÙ¤—Î 5HOPDZH ÎÕðÕÙ—» Î§¾ÎÙ¤—Î Ã··Ãé §¾¡ Î» ‚ ¾¾—Òl

ZðÕÙ—» ÎZ’ ¤—» ‚

] ¤—ÎÕ’ ¤—» ‚ ÎÃ Î‚ ÎÕðÕÙ—» ÎÒ— —ÒÕÎÙÃÎÙ¤—ÎÕ—ÙÎÃ ÎÕ§¡ ¾‚ ·ÕÎ‚ ¾• ÎÏ ‚ Ò‚ » ÕÎÙ¤‚ ÙÎ’ Ã¾ÕÙ§ÙÜÙ—ÕÎ§ÙÎ§¾Ï ÜÙlÎp ¤—¾
» Ã¾§ÙÃÒ§¾¡ kÎÙ¤—ÎÜÕ—ÒÎÏ ÒÃæ§• —ÕÎæ‚ ·Ü—ÕÎ ÃÒÎ—·—» —¾ÙÕÎÃ ÎÙ¤—ÎÕ’ ¤—» ‚ lÎ] ¤—ÎÕ’ ¤—» ‚ Î’ ÃÒÒ—ÕÏ Ã¾• §¾¡ ÎÙÃÎÙ¤—

5HOPDZH ÎÕðÕÙ—» Î§ÕÎÕ¤Ãé ¾Î§¾ÎÙ¤—Î• §‚ ¡ Ò‚ » Î• —·Ãé l

/êï 0j Hï DHZZï D̂ [ f ^ \ H\ l ï j PN\ ; Zj
f mC FHMï ; \ u§DHZZ§^ r Hi §r ^Zl ; NHŽï 
 ^^Zï þï DHZZ| :Ç̂ r Hi §r ^Zl ; NHï |� ï DHZZ} :Ç̂ r Hi §r ^Zl ; NH

j f HDï ZHr HZ§r ; ZPFï þï ZHr HZï >7 { Œ{ &� ï ZHr HZï <O | { { Œ{

/êï - HMHi H\ DHï DHZZï D̂ [ f ^ \ H\ l ï j f HDj
j f HDï DHZZj §j ; MHï þï DHZZ| :Çr ^Zl ; NH§i ; \ NHï &� ï DHZZ} :Çr ^Zl ; NH§i ; \ NH

/êï 5HOPDZHŒZPZ^

/êï ŠŠÃ

/êï / s^£ZHr HZï j PN\ ; Zï i HMHi H\ DHj

FHMï Z^s§C; l l Hi uŽï 
 ^ ^Zï þï C; l l Hi u:ÇZHr HZï � } { Œ{
FHMï f ^sHi §Ô l Žï 
 ^ ^Zï þï f ^sHi :Çl H[ f Hi ; l mi Hï ÿ ƒ{ Œ{

FHMï C; l §DHZZ| §r ^Zl ; NHŽï � Z^ ; l ï þï C; l l Hi u:ÇDHZZ| :Çr ^Zl ; NH

FHMï ; l §[ HPO; \ Žï 
 ^ ^Zï þï ~• Œ• ~ � ï Nf j ŒZ; l ï � ~• Œ• € &� | ~€Œ„ „ � ï Nf j ŒZ^ \ ï � | ~• Œ{ |

/êï / Oi HH£ZHr HZï j PN\ ; Zï i HMHi H\ DHj ï • 5HOPDZHï -¸ ï 
 ; l l Hi uï -¸ ï 
 ; l l Hi u� HZZž

FHMï DHZZ| §^ r Hi OH; l HFŽï 
 ^^Zï þï C; l l Hi u:ÇDHZZ| :Çl H[ f Hi ; l mi Hï ÿ • €Œ{
FHMï DHZZ} §r ^Zl ; NH§^YŽï 
 ^^Zï þï C; l l Hi u:ÇDHZZ} :Çr ^Zl ; NHï ÿ ~Œ{

/êï / s^£ZHr HZï FHMï i HMHi H\ DHj

FHMï C; l l Hi u§^ i §f ^sHi §Pj j mHŽï 
 ^^Zï þï C; l l Hi u:ÇPj §Z^sï |� ï f ^sHi :ÇPj §^ r Hi OH; l P\ N

/êï / Oi HH£ZHr HZï FHMï i HMHi H\ DHj ï • 5HOPDZHï -¸ ï 
 ; l l Hi uï -¸ ï 
 ; l l Hi u� HZZž

FHMï ; \ u§DHZZ§^ r Hi r ^Zl ; NHŽï 
 ^^Zï þï C; l l Hi u:ÇDHZZ| :Ç̂ r Hi §r ^Zl ; NHï |� ï C; l l Hi u:ÇDHZZ} :Ç̂ r Hi §r ^Zl ; NH

/êï � ^ [ CP\ HFï l s^£ZHr HZï ; \ Fï l Oi HH£ZHr HZ
FHMï Di Pl PD; Z§j l ; l HŽï 
 ^ ^Zï þï C; l l Hi u:ÇPj §Z^sï &� ï C; l l Hi u:Ç; \ u§DHZZ§^ r Hi §r ^Zl ; NH

/êï ŠŠÃ



] ¤—ÎZÏ —’ " ÃÒ¡ —Î� 7) j DOH[ ; Î’ Ã» » ‚ ¾• Î’ ‚ ¾Î• —ÎÜÕ—• ÎÙÃÎæ§—é ÎÙ¤—ÎÕ’ ¤—» ‚ ÎÃ Î‚ ÎÕðÕÙ—» lÎ= ÃÙ§’ —ÎÙ¤‚ ÙÎÙ¤—

» ‚ Ï Ï —• ÎÕ§¡ ¾‚ ·ÕÎ‚ ¾• ÎÏ ‚ Ò‚ » ÕÎ• ÃÎ¾ÃÙÎ‚ Ï Ï —‚ ÒÎ§¾ÎÙ¤—ÎÕ’ ¤—» ‚ kÎÕ§¾’ —ÎÙ¤—§ÒÎæ‚ ·Ü—ÕÎ‚ Ò—Î• —Ò§æ—• Î ÒÃ»
• §  —Ò—¾ÙÎÕ§¡ ¾‚ ·ÕÎÃÒÎÏ ‚ Ò‚ » Õl

W— —ÒÎÙÃÎÙ¤—Î• Ã’ Ü» —¾Ù‚ Ù§Ã¾ÎÃ¾Î� ‚ Ù‚ Î" §·—ÕÎ ÃÒÎ• —Ù‚ §·ÕÎÃ¾ÎÙ¤—Î ÃÒ» ‚ ÙÎ ÃÒÎÏ ÒÃæ§• §¾¡ Îæ‚ ·Ü—ÕÎ ÃÒÎÙ¤—
Õ’ ¤—» ‚ Îé ¤—¾Î» Ã¾§ÙÃÒ§¾¡ l

õï j DOH[ ; ï -´ f i ^WHDl ï ™0j Hi j ™; N\ Pj Ô [ ™D̂ FH™i HhH\ N™; f P™Ht ; [ f ZHj ™f i ^WHDl j ™r HOPDZHï £j ï 5HOPDZHï MZ; l
. PN\ ; Zj Ž

; [ CPH\ l §l H[ f ï ï � Z^ ; l
C; l l Hi u:ÇDHZZ| :Çl H[ f Hi ; l mi Hï ï � Z^ ; l
C; l l Hi u:ÇDHZZ| :Çr ^Zl ; NHï ï � Z^ ; l
C; l l Hi u:ÇDHZZ} :Çl H[ f Hi ; l mi Hï ï � Z^ ; l
C; l l Hi u:ÇZHr HZï ï � Z^ ; l
C; l l Hi u:Çr ^Zl ; NHï ï � Z^ ; l
Nf j §Z; l ï ï � Z^ ; l
Nf j §Z^ \ ï ï � Z^ ; l
f ^sHi :Ç̂ ml f ml ï ï � Z^ ; l
j f HHFï ï � Z^ ; l

* ; i ; [ j Ž
C; l l Hi u:ÇD; f ; DPl uï ï � Z^ ; l
C; l l Hi u:ÇDHZZ| :Ç\ ^ [ P\ ; Z§r ^Zl ; NHï ï � Z^ ; l
l H[ f §l Oi Hj Ô ZFï ï � Z^ ; l ï ï ï • FHM; mZl Žï ‚ €Œ{ ž



Static Analysis

ZÙ‚ Ù§’ Î� ¾‚ ·ðÕ§Õ

ZðÕÙ—» Î’ Ã• —Î¡ Ã—ÕÎÙ¤ÃÜ¡ ¤ÎÕÃ» —Î’ Ã• —ÎÑÜ‚ ·§ÙðÎ’ ¤—’ ´ Õl

� Ã¾Õ§ÕÙ—¾’ ðÎ� ¤—’ ´ §¾¡

ZÏ —’ ÕÎ‚ Ò—Î’ ¤—’ ´ —• Î ÃÒÎ’ Ã¾Õ§ÕÙ—¾’ ðlÎ� Îé ‚ Ò¾§¾¡ Î§ÕÎÏ ÒÃ• Ü’ —• Î§ ÎÕÏ —’ ÕÎ» ‚ ðÎ• —ÎÜ¾Õ‚ Ù§Õ §‚ • ·—n

] ¤§ÕÎ» —‚ ¾ÕÎÙ¤‚ ÙÎÙ¤—ÎÕÏ —’ § §’ ‚ Ù§Ã¾Î§ÕÎÏ ÒÃ• ·—» ‚ Ù§’ kÎ• —’ ‚ ÜÕ—Î§ÙÎ§ÕÎ§» Ï ÃÕÕ§• ·—ÎÙ¤‚ ÙÎ‚ ¾ðÎÕðÕÙ—» ÎÕ‚ Ù§Õ §—Õ
Ù¤§ÕÎÕÏ —’ § §’ ‚ Ù§Ã¾l

)¾’ Ã¾Õ§ÕÙ—¾’ §—ÕÎ• —Ùé ——¾ÎÕÏ —’ ÕÎ‚ Ò—Î‚ ·ÕÃÎÒ—Ï ÃÒÙ—• ÎÙÃÎÙ¤—ÎÜÕ—Òn

)¾ÎÙ¤§ÕÎ’ ‚ Õ—Î—‚ ’ ¤ÎÃ ÎÙ¤—ÎÕÏ —’ ÕÎ‚ Ò—ÎÕ‚ Ù§Õ §‚ • ·—ÎÃ¾ÎÙ¤—§ÒÎÃé ¾kÎ• ÜÙÎÙ‚ ´ —¾ÎÙÃ¡ —Ù¤—ÒÎÙ¤—ðÎ’ ‚ ¾¾ÃÙÎ• —
Õ‚ Ù§Õ §—• Î• ðÎ‚ ¾ðÎÕðÕÙ—» l

W—• Ü¾• ‚ ¾’ ðÎ� ¤—’ ´ §¾¡

) ÎÃ¾—ÎÕÏ —’ Î§ÕÎÒ—• Ü¾• ‚ ¾ÙkÎ• —’ ‚ ÜÕ—Î§» Ï ·§—• Î• ðÎÃÙ¤—ÒÎÕÏ —’ ÕÎÃ ÎÙ¤—ÎÕðÕÙ—» kÎÙ¤§ÕÎ§ÕÎ‚ ·ÕÃÎ• —Ù—’ Ù—• n

)¾ÎÙ¤§ÕÎ’ ‚ Õ—Îé —Îé ‚ Ò¾ÎÙ¤—ÎÜÕ—ÒÎÙ¤‚ ÙÎÙ¤—ÎÕÏ —’ Î j ^ [ Hl P[ Hj §\ HN; l Pr H Î§ÕÎÒ—• Ü¾• ‚ ¾ÙkÎ• —’ ‚ ÜÕ—ÎÙ¤§Õ
Ï ÒÃÏ —ÒÙðÎ§ÕÎ‚ ·Ò—‚ • ðÎ§» Ï ·§—• Î• ðÎÙ¤—Î’ Ã» • §¾‚ Ù§Ã¾ÎÃ Î f ^ j Pl Pr H§CHD̂ [ Hj §\ HN; l Pr H Î‚ ¾•

j ^ [ Hl P[ Hj §f ^ j Pl Pr H lÎ)¾• ——• Î j ^ [ Hl P[ Hj §f ^ j Pl Pr H Î§» Ï ·§—ÕÎÙ¤‚ ÙÎÙ¤—Ò—Î§ÕÎÕÃ» —ÎÏ Ã§¾ÙÎ§¾ÎÙ§» —Îé ¤—Ò—

t ï ÿï { kÎ‚ ¾• ÎÜÕ§¾¡ Î f ^ j Pl Pr H§CHD̂ [ Hj §\ HN; l Pr H Îé —Î’ Ã¾’ ·Ü• —ÎÙ¤‚ ÙÎÙ¤—Ò— ÃÒ—ÎÙ¤—Ò—Î» ÜÕÙÎ• —ÎÕÃ» —
Ï Ã§¾ÙÎ§¾ÎÙ§» —Î‚  Ù—ÒÎÙ¤‚ ¾Îé ¤—¾Î ï t ï � ï { l

# Ü‚ Ò• Î� ¾‚ ·ðÕ§ÕÎ ÃÒÎ� ‚ Õ—Î� î Ï Ò—ÕÕ§Ã¾Õ

) Î‚ ÎÕÏ —’ Î§ÕÎ‚ Î’ ‚ Õ—Î—î Ï Ò—ÕÕ§Ã¾kÎé —Î’ ¤—’ ´ ÎÙ¤—Î¡ Ü‚ Ò• ÕÎ§¾ÎÙ¤—Î’ ‚ Õ—Î—î Ï Ò—ÕÕ§Ã¾Î ÃÒÎÕ‚ Ù§Õ §‚ • §·§Ùðk
—î ¤‚ ÜÕÙ§æ—¾—ÕÕkÎ‚ ¾• Î• §Õ³Ã§¾Ù¾—ÕÕl

Z‚ Ù§Õ §‚ • §·§ÙðnÎp ¤—Ù¤—ÒÎ—‚ ’ ¤Î¡ Ü‚ Ò• Î§ÕÎÕ‚ Ù§Õ §‚ • ·—ÎÃ¾Î§ÙÕÎÃé ¾l
� î ¤‚ ÜÕÙ§æ—¾—ÕÕnÎp ¤—Ù¤—ÒÎÙ¤—Î¡ Ü‚ Ò• ÕÎÙ‚ ´ —¾ÎÙÃ¡ —Ù¤—ÒÎ’ Ãæ—ÒÎ‚ ··ÎÏ ÃÕÕ§• ·—Î’ ‚ Õ—Õl
� §Õ³Ã§¾Ù¾—ÕÕnÎp ¤—Ù¤—ÒÎÙ¤—Î¡ Ü‚ Ò• ÕÎ‚ Ò—Î» ÜÙÜ‚ ··ðÎ—î ’ ·ÜÕ§æ—l

j PN\ ; Zï t Žï � Z^ ; l

j f HDï [ ; P\ ï þï ; Zs; uj ï • t ï ÿ { &� ï t ï � { ž

j PN\ ; Zï t Žï � Z^ ; l

j f HDï ; Zs; uj §f ^ j Pl Pr Hï þï ; Zs; uj ï • t ï ÿ { ž
j f HDï ; Zs; uj §\ HN; l Pr Hï þï ; Zs; uj ï • t ï � { ž

j PN\ ; Zï t Žï � Z^ ; l

j f HDï f ^ j Pl Pr H§CHD̂ [ Hj §\ HN; l Pr Hï þï ; Zs; uj ï • t ï ÿ { =/ Hr H\ l m; ZZuï t ï � { ž

j f HDï j ^ [ Hl P[ Hj §f ^ j Pl Pr Hï þï Hr H\ l m; ZZuï t ï ÿ {

j f HDï j ^ [ Hl P[ Hj §\ HN; l Pr Hï þï Hr H\ l m; ZZuï t ï � {

j f HDï Ht ; [ f ZHï þï D; j Hj ï Ÿ
Nm; i F| ï ¸ ï D̂ \ j HhmH\ DH| •
Nm; i F} ï ¸ ï D̂ \ j HhmH\ DH} •
ŠŠÃ

 



Additional Features

� ÙÙÒ§• ÜÙ—Õ

)¾Î‚ • • §Ù§Ã¾ÎÙÃÎ• Ã’ ÕÙÒ§¾¡ ÕÎEé ¤§’ ¤Î• —¡ §¾Îé §Ù¤Î //ì FkÎ7§·ÃÎ• — §¾§Ù§Ã¾ÕkÎÕÏ —’ ÕkÎÏ ‚ Ò‚ » ÕÎ‚ ¾• ÎÕ§¡ ¾‚ ·ÕÎ’ ‚ ¾Î• —

‚ ¾¾ÃÙ‚ Ù—• Îé §Ù¤Î‚ ÙÙÒ§• ÜÙ—ÕlÎ] ¤—ðÎ» ÜÕÙÎ§» » —• §‚ Ù—·ðÎÏ Ò—’ —• —ÎÙ¤—Î§Ù—» ÎÙ¤—ðÎ‚ ¾¾ÃÙ‚ Ù—l

] ¤—Î‚ ÙÙÒ§• ÜÙ—ÕÎ‚ Ò—ÎÜÕ—• ÎÙÃÎ’ Ã¾æ—ðÎ» —Ù‚ • ‚ Ù‚ Î‚ • ÃÜÙÎ§Ù—» ÕÎÙ¤—ðÎ‚ ¾¾ÃÙ‚ Ù—Îé ¤§’ ¤Î§ÕÎÜÕ—• Î• ðÎÙ¤—ÎÙÃÃ·§¾¡
E¾ÃÙ‚ • ·ðÎÙ¤—ÎmZ� Ã• —Î—î Ù—¾Õ§Ã¾Fl

ZÜÏ Ï Ò—ÕÕ§¾¡ ÎÜ¾ÜÕ—• Îæ‚ Ò§‚ • ·—Îé ‚ Ò¾§¾¡ ÕnÎ #ÜFPj ; CZH• m\ mj HFž¢

_ Õ§¾¡ ÎÙ¤§ÕÎ‚ ÙÙÒ§• ÜÙ—ÎÃ¾Î‚ Î• — §¾§Ù§Ã¾kÎÏ ‚ Ò‚ » ÎÃÒÎÕ§¡ ¾‚ ·Îé §··ÎÕÜÏ Ï Ò—ÕÕÎé ‚ Ò¾§¾¡ ÕÎ‚ • ÃÜÙÎ§ÙÎ• —§¾¡

Ü¾ÜÕ—• l
ZÏ —’ ÕÎÃÒÎÏ Ü• ·§’ Î• — §¾§Ù§Ã¾ÕÎ‚ Ò—Î‚ ·é ‚ ðÕÎ’ Ã¾Õ§• —Ò—• ÎÜÕ—• l

] §» —ÃÜÙÎ ÃÒÎZÙ‚ Ù§’ Î� ¾‚ ·ðÕ—Õ
] ÃÎÃæ—ÒÒ§• —ÎÙ¤—Î• — ‚ Ü·ÙÎÙ§» —ÃÜÙÎ ÃÒÎÕÙ‚ Ù§’ Î‚ ¾‚ ·ðÕ—ÕkÎ‚ Î l P[ Ĥ ml Î’ ‚ ¾Î• —ÎÕÏ —’ § §—• Î§¾
Õ—’ Ã¾• Õl

] ¤—ðÎ’ ‚ ¾Î• —ÎÕÏ —’ § §—• Î§¾• §æ§• Ü‚ ··ðÎ #Ül P[ Ĥ ml • j ; l Pj MP; CPZPl uï þï } { • ï i HFm\ F; \ Duï þ

~{ ž¢

BÒÎÙÃ¡ —Ù¤—ÒÎ #Ül P[ Ĥ ml • | { ž¢ Îé ¤§’ ¤ÎÕ—ÙÕÎ• ÃÙ¤ÎÙÃÎ� � ÎÕ—’ Ã¾• Õl
� §Õ‚ • ·§¾¡ ÎÕÙ‚ Ù§’ Î‚ ¾‚ ·ðÕ—Õ

_ Õ—Î #ÜFPj ; CZH• j ; l Pj MP; CPZPl už¢ ÎÃÒÎ #ÜFPj ; CZH• i HFm\ F; \ Duž¢ ÎÙÃÎ• §Õ‚ • ·—ÎÕÏ —’ § §’

ÕÙ‚ Ù§’ Î‚ ¾‚ ·ðÕ—ÕÎÃ¾Î‚ Î• — §¾§Ù§Ã¾l
ZÃ ÙÎ‚ ÕÕÜ» Ï Ù§Ã¾ÕnÎ #Üi PNPFPl uï þï ² j ^Ml ² ¢

� Ï Ï ·§—• ÎÙÃÎ‚ ¾Î ; j j m[ f l P^ \ kÎ» ‚ Ò́ ÕÎ§ÙÎ‚ ÕÎ‚ ÎÕÃ ÙÎ’ Ã¾ÕÙÒ‚ §¾ÙÎÙ¤‚ ÙÎÙ¤—ÎÕÃ·æ—ÒÎÙÒ§—ÕÎÙÃÎÕ‚ Ù§Õ ðÎ• ÜÙ
» ‚ ðÎÒ—·‚ î Î§ Î§ÙÎ’ Ã¾ ·§’ ÙÕÎé §Ù¤Î¤‚ Ò• Î’ Ã¾ÕÙÒ‚ §¾ÙÕlÎZ——ÎW§¡ §• §ÙðÎ7—æ—·ÕÎ ÃÒÎ• —Ù‚ §·Õl

7‚ • —·ÕkÎ� ·§‚ Õ—ÕkÎ‚ ¾• Î� ÜÕÙÃ» Î" §—·• Õ

ZÏ —’ § §’ ‚ Ù§Ã¾ÕÎ’ ‚ ¾Î• —Î‚ ¾¾ÃÙ‚ Ù—• Îé §Ù¤Î·‚ • —·ÕkÎ‚ ·§‚ Õ—ÕkÎ‚ ¾• Î’ ÜÕÙÃ» Î §—·• ÕkÎÜÕ§¾¡ Î‚ ÙÙÒ§• ÜÙ—Õl

� Î·‚ • —·Î§ÕÎ‚ ÎÕÙÒ§¾¡ Î‚ ÙÙ‚ ’ ¤—• ÎÙÃÎ‚ ÎÕÏ —’ § §’ ‚ Ù§Ã¾lÎ] ¤—ÎmZ� Ã• —Î—î Ù—¾Õ§Ã¾’ÕÎÕÏ —’ ÎÕ§• —• ‚ ÒÎ¡ ÒÃÜÏ Õ
ÕÏ —’ § §’ ‚ Ù§Ã¾ÕÎ• ðÎ·‚ • —·lÎ] ¤§ÕÎ§ÕÎÜÕ— Ü·Î ÃÒÎ Ã’ ÜÕ§¾¡ ÎÃ¾Î‚ ÎÕÜ• Õ—ÙÎÃ ÎÕÏ —’ § §’ ‚ Ù§Ã¾ÕkÎÕÜ’ ¤Î‚ ÕÎÙ¤—ÎÕ‚  —ÙðY

Ò—·‚ Ù—• ÎÃ¾—Õl

� ¾Î‚ ·§‚ ÕÎ§ÕÎ‚ ¾Î‚ ·Ù—Ò¾‚ Ù§æ—Î¾‚ » —Î§¾Î‚ ÎÏ ‚ ÒÙ§’ Ü·‚ ÒÎ·‚ ¾¡ Ü‚ ¡ —lÎ] ¤—ÎÕÏ —’ ÎÕ§• —• ‚ ÒÎÕ¤Ãé ÕÎÙ¤—Î‚ ·§‚ ÕÎ‚ ·Ã¾¡ Õ§• —
Ù¤—Î¾‚ » —ÎÜÕ—• Î§¾ÎÙ¤—ÎÕÃÜÒ’ —Î §·—l

� ÎÕÏ —’ § §’ ‚ Ù§Ã¾Î’ ‚ ¾Î¤‚ æ—Î» Ü·Ù§Ï ·—Î #ÜZ; CHZ¢ ÎÃÒÎ #Ü; ZP; j ¢ Î‚ ÙÙÒ§• ÜÙ—ÕlÎ� ··ÎÃ ÎÙ¤—» Î‚ Ò—Î‚ Ï Ï ·§—• l

� Î·‚ • —·Î’ ‚ ¾Î• —Î‚ ÕÕÃ’ §‚ Ù—• Îé §Ù¤Î‚ Î’ Ã·ÃÒÎEÒ—Ï Ò—Õ—¾Ù—• Îæ§‚ Î‚ Î¤—î Î’ Ã• —ÎÃÒÎ‚ ¾ðÎÕÙ‚ ¾• ‚ Ò• Î&] : 7� Î’ Ã·ÃÒ

¾‚ » —FÎ§¾ÎÙ¤—Î ZPZ^Œl ^ [ Z Î’ Ã¾ §¡ Î §·—lÎ] ÃÎ• ÃÎÕÃkÎÕ§» Ï ·ðÎ‚ • • Î‚ ÎÕ—’ Ù§Ã¾Î ¡ Z; CHZj ŒD̂ Z^ i j ¢ Î·§́ —ÎÙ¤—
 Ã··Ãé §¾¡ n

#ÜYHuï þï ² r ; ZmH² • ï M\ • ; i Nž• ï MZ; N¢
j f HDï M̂ ^ ï þï l i mH

#ÜZ; CHZ• ² j ; MHl u² • ï ² Di Pl PD; Z² ž¢
j f HDï Ci ; YH§[ mj l §s^ i Yï þï ; Zs; uj ï • Ci ; YH§f HF; Zï =/ Hr H\ l m; ZZuï • FHDHZHi ; l P^ \ ï ÿ { žž

#Ü; ZP; j • H\ ï þï ² 
 i ; YHï � mj l ï 6^ i Y² • ï W; ï þï ² M c s $ ç î # Ï â É � è â � â ¼ ² ž¢
j f HDï Ci ; YH§[ mj l §s^ i Yï þï ; Zs; uj ï • Ci ; YH§f HF; Zï =/ Hr H\ l m; ZZuï • FHDHZHi ; l P^ \ ï ÿ { žž

¡ Z; CHZj ŒD̂ Z^ i j ¢
f i ^FmDl P^ \ ï þï ² CZmH²
D̂ \ j m[ f l P^ \ ï þï ² [ ; NH\ l ; ²
i H\ Hs; CZHï þï ² { t { { MM{ { ²
³ [ Pl PN; l P^ \ ï j l i ; l HNu³ ï þï ² uHZZ^s²



� ÜÕÙÃ» Î §—·• ÕÎ‚ ÙÙ‚ ’ ¤Î—î ÙÒ‚ ÎÕ’ ‚ ·‚ ÒÎ» —Ù‚ • ‚ Ù‚ ÎÙÃÎ‚ ÎÕÏ —’ § §’ ‚ Ù§Ã¾lÎ] ¤—ðÎ‚ Ò—ÎÜÕ— Ü·Î ÃÒÎÏ ÒÃ³—’ ÙYÕÏ —’ § §’
’ ‚ Ù—¡ ÃÒ§ø‚ Ù§Ã¾ÎÕÜ’ ¤Î‚ ÕÎÒ—æ§—é ÎÕÙ‚ ÙÜÕkÎÃé ¾—ÒkÎÏ Ò§ÃÒ§ÙðkÎ—Ù’ l

� ÜÕÙÃ» Î §—·• Îæ‚ ·Ü—ÕÎ» ÜÕÙÎ• —ÎÕ’ ‚ ·‚ ÒÎæ‚ ·Ü—ÕÎEÕÙÒ§¾¡ ÕkÎ¾Ü» • —ÒÕkÎ• ÃÃ·—‚ ¾ÕFlÎ" ÃÒÎ‚ ÎÕ§¾¡ ·—ÎÕÏ —’ § §’ ‚ Ù§Ã¾kÎ§ 

Ù¤—ÎÕ‚ » —Î’ ÜÕÙÃ» Î §—·• Î§ÕÎÏ ÒÃæ§• —• Î» ÃÒ—ÎÙ¤‚ ¾ÎÃ¾’ —kÎÙ¤—Î §ÒÕÙÎæ‚ ·Ü—Î§ÕÎÜÕ—• Î‚ ¾• Î‚ Îé ‚ Ò¾§¾¡ Î§ÕÎ—» §ÙÙ—• l

] ¤—ÎmZ� Ã• —Î—î Ù—¾Õ§Ã¾Î’ ‚ ¾ÎÜÕ—Î’ ÜÕÙÃ» Î §—·• ÕÎ§¾ÎÙ¤—ÎZÏ —’ ÎZÙ‚ ÙÜÕÎT‚ ¾—Î §·Ù—ÒlÎ" ÃÒÎ—î ‚ » Ï ·—n

i Hr PHsHFŽl i mH

^s\ Hi Ž² ^ f j ²

f i P^ i Pl uŽ>7}

Z——ÎmZ� Ã• —Î� î Ù—¾Õ§Ã¾Î ÃÒÎÙ¤—Î Ü··ÎÑÜ—ÒðÎÕð¾Ù‚ î l

� — ‚ Ü·ÙÎm‚ ·Ü—ÕÎ ÃÒÎT‚ Ò‚ » —Ù—ÒÕ

p ¤—¾ÎÕÏ —’ § ð§¾¡ Î‚ ÎÕðÕÙ—» kÎÏ ‚ Ò‚ » —Ù—ÒÕÎ’ ‚ ¾ÎÃÏ Ù§Ã¾‚ ··ðÎ• —Î¡ §æ—¾Î‚ Î• — ‚ Ü·ÙÎæ‚ ·Ü—lÎ] ¤—Î§¾Ù—¾ÙÎÃ ÎÕÜ’ ¤Î‚

• — ‚ Ü·ÙÎæ‚ ·Ü—Î§ÕÎÙÃÎ§¾• §’ ‚ Ù—ÎÙ¤‚ ÙÎÙ¤—ÎÏ ‚ Ò‚ » —Ù—ÒÎ§ÕÎ—î Ï —’ Ù—• ÎÙÃÎ• —Î§¾ÕÙ‚ ¾Ù§‚ Ù—• Îé §Ù¤ÎÙ¤—Î• — ‚ Ü·ÙÎæ‚ ·Ü—Î§¾
‚ ÎÙðÏ §’ ‚ ·ÎÜÕ—Î’ ‚ Õ—l

� — ‚ Ü·ÙÎæ‚ ·Ü—ÕÎÕ¤ÃÜ·• Î¾ÃÙÎ• —ÎÜÕ—• ÎÙÃÎ• —’ ·‚ Ò—Î’ Ã¾ÕÙ‚ ¾ÙÕlÎ" ÃÒÎÙ¤—» kÎÜÕ—Î‚ Î FHMÎ§¾ÕÙ—‚ • l

p ¤—¾Î» Ã¾§ÙÃÒ§¾¡ kÎÏ ‚ Ò‚ » —Ù—ÒÕÎé §Ù¤Î• — ‚ Ü·ÙÎæ‚ ·Ü—ÕÎ’ ‚ ¾Î• —ÎÃ» §ÙÙ—• Î ÒÃ» ÎÙ¤—Î§¾Ï ÜÙlÎ) ÎÃ» §ÙÙ—• kÎÙ¤—
• — ‚ Ü·ÙÎæ‚ ·Ü—Î§ÕÎÜÕ—• lÎ] ¤—ðÎ’ ‚ ¾Î‚ ·ÕÃÎ• —Î—î Ï ·§’ §Ù·ðÎÏ ÒÃæ§• —• kÎ§¾Îé ¤§’ ¤Î’ ‚ Õ—ÎÙ¤—ÎÏ ÒÃæ§• —• Îæ‚ ·Ü—Î§Õ

ÜÕ—• l
p ¤—¾Î—î Ï ÃÒÙ§¾¡ Î‚ Î ÃÒ» Ü·‚ kÎÏ ‚ Ò‚ » —Ù—ÒÕÎé §Ù¤Î‚ Î• — ‚ Ü·ÙÎæ‚ ·Ü—Îé §··Î• —ÎÕÜ• ÕÙ§ÙÜÙ—• Îé §Ù¤ÎÙ¤—Î• — ‚ Ü·Ù
æ‚ ·Ü—Î• — ÃÒ—ÎÙ¤—Î—î Ï ÃÒÙl
p ¤—¾Î—î —» Ï ·§ ð§¾¡ kÎÙ¤—Î—î —» Ï ·§ §—ÒÎé §··ÎÒ—ÑÜ§Ò—ÎÙ¤—ÎÕÃ·æ—ÒÎÙÃÎ §î ÎÙ¤—ÎÏ ‚ Ò‚ » —Ù—ÒÎÙÃÎÙ¤—Î• — ‚ Ü·Ù
æ‚ ·Ü—l

p ¤—¾ÎÒÜ¾¾§¾¡ Î‚ ¾Î‚ ¾‚ ·ðÕ§ÕÎÕÜ’ ¤Î‚ ÕÎ—î Ï ÃÒÙÎÃÒÎ—î —» Ï ·§ §’ ‚ Ù§Ã¾kÎÃ¾—Î’ ‚ ¾ÎÏ ÒÃæ§• —ÎÙ¤—Î3ZB= Î \ mZZ Îæ‚ ·Ü—
 ÃÒÎ‚ Î §—·• Î§¾ÎÙ¤—Î’ Ã¾ §¡ lÎ] ¤§ÕÎ¤‚ ÕÎÙ¤—Î—  —’ ÙÎÃ ÎÒ—ÑÜ—ÕÙ§¾¡ ÎZÏ —’ " ÃÒ¡ —ÎÙÃÎ§¡ ¾ÃÒ—ÎÙ¤—Î• — ‚ Ü·ÙÎæ‚ ·Ü—Î ÃÒ
Ù¤—ÎÏ ‚ Ò‚ » —Ù—Òl

� î —» Ï ·§ §’ ‚ Ù§Ã¾
p §Ù¤Î f ; i ; [ j ï þï Ÿ  nÎ_ ¾Õ‚ Ù§Õ §‚ • ·—ÎEÙ¤—Î• — ‚ Ü·ÙÎæ‚ ·Ü—ÎÃ Î Ĉ m\ F Î§ÕÎÜÕ—• F

p §Ù¤Î f ; i ; [ j ï þï Ÿï ² Ĉ m\ F² Žï \ mZZï   nÎZ‚ Ù§Õ §‚ • ·—ÎEÙ¤—ÎÕÃ·æ—ÒÎ§ÕÎ Ò——ÎÙÃÎ’ ¤ÃÃÕ—Î‚ Îæ‚ ·Ü—ÎÃ 
Ĉ m\ F ÎÙ¤‚ ÙÎÕ‚ Ù§Õ §—ÕÎÙ¤—Î’ Ã¾ÕÙÒ‚ §¾ÙÕF

� î Ï ÃÒÙ
p §Ù¤Î f ; i ; [ j ï þï Ÿ  kÎÒ—ÕÜ·ÙnÎ f ï ÿï | ï &� ï f ï � ï |

p §Ù¤Î f ; i ; [ j ï þï Ÿï ² Ĉ m\ F² Žï | { { ï   kÎÒ—ÕÜ·ÙnÎ f ï ÿï | ï &� ï f ï � ï | { {

p §Ù¤Î f ; i ; [ j ï þï Ÿï ² Ĉ m\ F² Žï \ mZZï   kÎÒ—ÕÜ·ÙnÎ f ï ÿï | ï &� ï f ï � ï Ĉ m\ F

= ÃÙ—ÎÙ¤‚ ÙÎÙ¤—Î3ZB= Î \ mZZ Îæ‚ ·Ü—Î’ ‚ ¾¾ÃÙÎ• —ÎÜÕ—• Î‚ ÕÎ‚ Î• — ‚ Ü·ÙÎæ‚ ·Ü—Î‚ ÕÎ‚ ÎÏ ‚ ÒÙÎÃ ÎÙ¤—Î7§·ÃÎÏ ÒÃ¡ Ò‚ » l

#ÜMPHZF• f i P^ i Pl uï þï | • ï i Hr PHsHFï þï l i mH• ï ^s\ Hi ï þï ² ^ f j ² ž¢
j f HDï Ci ; YH§[ mj l §s^ i Yï þï ; Zs; uj ï • Ci ; YH§f HF; Zï =/ Hr H\ l m; ZZuï • FHDHZHi ; l P^ \ ï ÿ { žž

#ÜFHM; mZl ï þï } €Œ{ ¢
f ; i ; [ ï l H[ f Hi ; l mi HŽï � Z^ ; l

FHMï f PŽï � Z^ ; l ï þï ~Œ| • | €„

j uj l H[ ï [ ; P\

j PN\ ; Zï f Žï � \ l
#ÜFHM; mZl ï þï | ¢
f ; i ; [ ï Ĉ m\ FŽï � \ l

j f HDï M̂ ^ ï þï f ï ÿ | &� ï f ï � ï Ĉ m\ F



ZÏ —’ ÎZÙÜ• Õ

] ¤—ÎÜÕ—ÒÎ» ‚ ðÎ’ Ò—‚ Ù—Î‚ ÎÕÏ —’ ÎÕÙÜ• kÎ‚ ÎÕÏ —’ Îé §Ù¤ÃÜÙÎ‚ Î• Ã• ðlÎZÜ’ ¤Î‚ ÎÕÙÜ• Î» ‚ ðÎÕÙ§··Î¤‚ æ—Î‚ Î• Ã’ ÕÙÒ§¾¡ Î‚ ¾•
‚ ÙÙÒ§• ÜÙ—ÕlÎ] ¤§ÕÎ’ ‚ ¾Î• —ÎÜÕ—• Î‚ ÕÎ‚ ÎÏ ·‚ ’ —¤Ã·• —ÒkÎ‚ ¾• Î§ÕÎ§¾Ù—ÒÏ Ò—Ù—• Î‚ ÕÎ l i mH Î• ðÎÙ¤—Î7§·ÃÎÙÃÃ·§¾¡ l

] ¤—ÎmZ� Ã• —Î—î Ù—¾Õ§Ã¾Îé §··Î• §ÕÏ ·‚ ðÎ‚ Î’ Ã• —·—¾ÕÎÙÃÎ¡ —¾—Ò‚ Ù—Î‚ ¾Î§» Ï ·—» —¾Ù‚ Ù§Ã¾Î ÃÒÎÙ¤—ÎÕÙÜ• Î• ‚ Õ—• ÎÃ¾

Ù¤—Î• Ã’ ÕÙÒ§¾¡ ÎÜÕ§¾¡ Î‚ ¾Î77: ÎE§ Î’ Ã¾ §¡ ÜÒ—• Fl

ZÙÜ• ÕÎ’ ‚ ¾Î‚ ·ÕÃÎ• —ÎÜÕ—• Î ÃÒÎ‚ ÕÕÜ» Ï Ù§Ã¾ÕÎé ¤§’ ¤Î¤‚ æ—Î¾ÃÙÎð—ÙÎ• ——¾Î ÃÒ» ‚ ·§ø—• l

//ì ï / OHï j uj l H[ ï j Ô mZFï ; Zs; uj ï Hr H\ l m; ZZuï i HD̂ r Hi ï Mi ^ [ ï Hi i ^ i j Œ
j f HDï Hi i ^ i §i HD̂ r Hi u

//ì ï OHPNOl ï Pj ï ; Zs; uj ï \ ^ \ £\ HN; l Pr H
; j j m[ f l P^ \ ï OHPNOl §\ ^ \ §\ HN; l Pr H



Conventions

ZÃ» —Î·‚ ¾¡ Ü‚ ¡ —ÕÎÒ—ÑÜ§Ò—ÎÙ¤‚ ÙÎ’ —ÒÙ‚ §¾Î’ ·‚ ÕÕ—ÕÎÃ Î¾‚ » —ÕÎ• —Î’ ‚ Ï §Ù‚ ·§ø—• ÎÃÒÎ¾ÃÙkÎÙÃÎ• §ÕÙ§¾¡ Ü§Õ¤ÎÙ¤—» lÎ7§·Ã
§ÕÎ ·—î §• ·—kÎÕÃÎÙ¤‚ ÙÎ§ÙÎ’ ‚ ¾Î» ‚ Ù’ ¤ÎÙ¤—Î¾‚ » §¾¡ Î’ Ã¾æ—¾Ù§Ã¾ÕÎÃ ÎÙ¤—ÎÕðÕÙ—» Î§ÙÎ§ÕÎ• —§¾¡ ÎÜÕ—• ÎÙÃÎÕÏ —’ § ðl
] ¤‚ ÙÎÕ‚ §• kÎ¤—Ò—Î‚ Ò—ÎÙ¤—Î’ Ã¾æ—¾Ù§Ã¾ÕÎÙ¤‚ ÙÎé —ÎÜÕ—Î§¾ÎÙ¤—Î—î ‚ » Ï ·—Õn

: Ã• Ü·—Î‚ ¾• ÎÕðÕÙ—» ÕÎ‚ Ò—Î·Ãé —Ò’ ‚ Õ—ÎÕ¾‚ ´ —‰’ ‚ Õ—lÎZÃÎ—l¡ lÎ DZP[ ; l H§D̂ \ l i ^Z ÎÒ‚ Ù¤—ÒÎÙ¤‚ ¾

� ZP[ ; l H� ^ \ l i ^Z l
)» Ï ÃÒÙ‚ ¾ÙnÎ] ¤—Î¾‚ » —ÎÃ Î‚ Î» Ã• Ü·—ÎÃÒÎÕðÕÙ—» Î» ÜÕÙÎ» ‚ Ù’ ¤ÎÙ¤—Î §·—Î¾‚ » —Î§ÙÎ§ÕÎ• — §¾—• Î§¾lÎ" ÃÒ
—î ‚ » Ï ·—kÎ [ ^FmZHï DZP[ ; l H§D̂ \ l i ^Z ÎÃÒÎ j uj l H[ ï DZP[ ; l H§D̂ \ l i ^Z Î» ÜÕÙÎ• —Î• — §¾—• Î§¾Î‚ Î §·—
¾‚ » —• Î DZP[ ; l H§D̂ \ l i ^ZŒZPZ^ l

= ‚ » —ÕÎÃ Î j PN\ ; Z ÕkÎ f ; i ; [ ÕkÎ FHMÕkÎ j f HD ÕkÎ‚ Ò¡ Ü» —¾ÙÕÎ‚ ¾• ÎÒ—’ ÃÒ• Î §—·• Î¾‚ » —ÕÎ‚ Ò—Î·Ãé —Ò’ ‚ Õ—
‚ ¾• ÎÕ¾‚ ´ —‰’ ‚ Õ—lÎZÃÎ—l¡ lÎ j PN\ ; Zï sP\ F§j f HHF ÎÒ‚ Ù¤—ÒÎÙ¤‚ ¾Î j PN\ ; Zï 6P\ F. f HHF ÎÃÒÎ j PN\ ; Z

sP\ F. f HHF l
] ðÏ —ÕkÎ§¾’ ·Ü• §¾¡ ÎÜÕ—ÒÎ• — §¾—• ÎÃ¾—ÕkÎÕ¤ÃÜ·• Î• —Î’ ‚ Ï §Ù‚ ·§ø—• Î‚ ¾• Î� ‚ » —·� ‚ Õ—lÎ� l¡ l

l uf H * Z; \ Hï þï Ÿ

sP\ F§j f HHFŽï � Z^ ; l •

Ni ^m\ F§j f HHFŽï � Z^ ; l

 

https://en.wikipedia.org/wiki/Snake_case
https://en.wikipedia.org/wiki/Snake_case
https://en.wikipedia.org/wiki/Camel_case


Semantics of Temporal Operators

7§·ÃÎ‚ • ÃÏ ÙÕÎ‚ ÎÕ—» ‚ ¾Ù§’ ÕÎ ÃÒÎÙ—» Ï ÃÒ‚ ·Î·Ã¡ §’ ÎÙ¤‚ ÙÎ§ÕÎÕ·§¡ ¤Ù·ðÎ¾Ã¾YÕÙ‚ ¾• ‚ Ò• kÎ§¾ÎÙ¤—ÎÕ—¾Õ—ÎÙ¤‚ ÙÎ§ÙÎÙ‚ ´ —ÕÎ§¾ÙÃ
‚ ’ ’ ÃÜ¾ÙÎ• ÃÙ¤Î‚ Î• §Õ’ Ò—Ù—Î‚ ¾• Î‚ Î’ Ã¾Ù§¾ÜÃÜÕÎ¾ÃÙ§Ã¾ÎÃ ÎÙ§» —l

7—ÙÎ / Î• —Î‚ ÎÙðÏ —lÎ� ÎÕ‚ » Ï ·—ÎÃ ÎÙðÏ —Î / Î§ÕÎ‚ ÎÏ ‚ §ÒÎ Ÿl P[ Hï Žï - H; Z• ï r ; ZmHï Žï /   lÎ� ÎÕ§¡ ¾‚ ·ÎÃ ÎÙðÏ —Î / Î§ÕÎ‚
 §¾§Ù—ÎÕ—ÑÜ—¾’ —ÎÃ Î‚ ÙY·—‚ ÕÙÎÙé ÃÎÕ‚ » Ï ·—ÕÎÃ ÎÙðÏ —Î / ÎÕÜ’ ¤ÎÙ¤‚ ÙÎÙ¤—ÎÙ§» —Îæ‚ ·Ü—ÕÎ‚ Ò—ÎÕÙÒ§’ Ù·ðÎ§¾’ Ò—‚ Õ§¾¡ l

p —Îé Ò§Ù—Î . PN\ ; Z¡ / ¢ ÎÙÃÎ• —ÎÙ¤—ÎÕ—ÙÎÃ Î‚ ··ÎÕ§¡ ¾‚ ·ÕÎÃ ÎÙðÏ —Î / lÎp —Î• ÃÎ¾ÃÙÎÒ—ÑÜ§Ò—ÎÙ¤—Î §ÒÕÙÎÕ‚ » Ï ·—ÎÃ Î‚
Õ§¡ ¾‚ ·ÎÙÃÎ• —Î‚ ÙÎÙ§» —Î { lÎ# §æ—¾Î‚ ÎÕ§¡ ¾‚ ·Î L kÎé —Î• —¾ÃÙ—ÎÙ¤—Î—·—» —¾ÙÕÎÃ Î L Î‚ ÕÎ L¡ { ¢ kÎ L¡ | ¢ kÎmkÎ L¡ \ £| ¢

é ¤—Ò—Î \ Î§ÕÎÙ¤—Î¾Ü» • —ÒÎÃ ÎÕ‚ » Ï ·—ÕÎÃ Î L lÎ= ÃÙ—ÎÙ¤‚ ÙÎé —Î• §ÕÙ§¾¡ Ü§Õ¤Î• —Ùé ——¾ÎÙ¤—Î¾Ü» • —ÒÎÃ ÎÕ‚ » Ï ·—Õ
Ã Î L Î‚ ¾• ÎÙ¤—Î• ÜÒ‚ Ù§Ã¾ÎÃ Î L ÎEé ¤§’ ¤Î§ÕÎ L¡ \ £| ¢Œl P[ Hï £ï L¡ { ¢Œl P[ H Fl

] ¤—ÎÕÜÏ Ï ÃÒÙÎÃ Î‚ ÎÕ§¡ ¾‚ ·Î L kÎ• —¾ÃÙ—• Î j mf f ^ i l • Lž kÎ§ÕÎÙ¤—ÎÕ—ÙÎÃ ÎÙ§» —Îæ‚ ·Ü—ÕÎ‚ ÕÕÃ’ §‚ Ù—• Îé §Ù¤ÎÙ¤—
Õ‚ » Ï ·—ÕÎÃ Î L kÎ§l—lkÎ j mf f ^ i l • Lžï þï ŸL¡ P¢Œl P[ Hï � ï { ï �� ï Pï � ï \   lÎp —Îé Ò§Ù—Î L¡ l P[ Hï þï l ¢ ÎÙÃÎ• —¾ÃÙ—ÎÙ¤—
æ‚ ·Ü—ÎÃ Î L Î‚ ÙÎÙ§» —Î l kÎ§l—kÎ L¡ l P[ Hï þï l ¢ï þï L¡ P¢Œr ; ZmH Îé ¤—Ò—Î P Î§ÕÎÕÜ’ ¤ÎÙ¤‚ ÙÎ L¡ P¢Œl P[ Hï þï l lÎ= ÃÙ—
Ù¤‚ ÙÎ L¡ l P[ Hï þï l ¢ Î§ÕÎÃ¾·ðÎ• — §¾—• Î ÃÒÎ l ï �$ï j mf f ^ i l • Lž l

� ‚ ’ ¤Î7§·ÃÎ ÃÒ» Ü·‚ Î O Î§ÕÎ³Ü• ¡ —• ÎÙÃÎ• —ÎÃ ÎÕÃ» —ÎÙðÏ —Î / ÎEé Ò§ÙÙ—¾Î Oï Žï / FkÎ• ðÎÙ¤—Î7§·ÃÎÙðÏ —ÎÕðÕÙ—» lÎ] ¤—

Õ—» ‚ ¾Ù§’ ÕÎÃ Î‚ Î7§·ÃÎ ÃÒ» Ü·‚ ÎÃ ÎÙðÏ —Î / Î§ÕÎÜ¾• —ÒÕÙÃÃ• Î‚ ÕÎ‚ Î Ü¾’ Ù§Ã¾ÎÃ ÎÙðÏ —Î . PN\ ; Z¡ . ¢ï �)ï . PN\ ; Z¡ / ¢ k
é ¤—Ò—Î . Î§ÕÎÙ¤—ÎÙðÏ —ÎÃ ÎÙ¤—Î§¾Ï ÜÙÎÕ§¡ ¾‚ ·ÕÎ• —Õ’ Ò§• —• Î• ðÎÙ¤—ÎÕðÕÙ—» lÎ] ¤§ÕÎ Ü¾’ Ù§Ã¾Î§ÕÎ• — §¾—• ÎÙÃÎ• —
ÕÜÏ Ï ÃÒÙYÏ Ò—Õ—Òæ§¾¡ kÎ§l—kÎÙ¤—ÎÃÜÙÏ ÜÙÎÕ§¡ ¾‚ ·Î§ÕÎ• — §¾—• ÎÃ¾Î—î ‚ ’ Ù·ðÎÙ¤—ÎÕ‚ » —ÎÙ§» —Îæ‚ ·Ü—ÕÎ‚ ÕÎÙ¤—Î§¾Ï ÜÙ
Õ§¡ ¾‚ ·lÎ" ÃÒÎ‚ Î ÃÒ» Ü·‚ Î O ÎÃ ÎÙðÏ —Î / kÎé —Îé Ò§Ù—Î “ O” ÎÙÃÎ• —¾ÃÙ—ÎÙ¤§ÕÎ Ü¾’ Ù§Ã¾l

� Ù—» Ï ÃÒ‚ ·ÎÃÏ —Ò‚ ÙÃÒÕÎ§¾’ ·Ü• —ÎÙ¤—ÎÕÙ‚ ¾• ‚ Ò• Î� ÃÃ·—‚ ¾ÎÃÏ —Ò‚ ÙÃÒÕkÎ‚ Ò§Ù¤» —Ù§’ ÎÃÏ —Ò‚ ÙÃÒÕkÎ’ Ã» Ï ‚ Ò§ÕÃ¾

ÃÏ —Ò‚ ÙÃÒÕkÎ’ Ã¾• §Ù§Ã¾‚ ·ÕÎ‚ ¾• ÎÕÃÎÃ¾lÎ� Î ÃÒ» Ü·‚ Î§ÕÎÕ‚ §• ÎÙÃÎ‚ ÎÏ Ã§¾Ùé §Õ—Î ÃÒ» Ü·‚ Î§ Î ÃÒÎ‚ ¾ðÎ §î —• ÎÙ§» —Îæ‚ ·Ü—
l kÎÙ¤—Îæ‚ ·Ü—ÎÃ ÎÙ¤—ÎÃÜÙÏ ÜÙÎÕ§¡ ¾‚ ·Î “ O” • Lž¡ l P[ Hï þï l ¢ Î• —Ï —¾• ÕÎÃ¾·ðÎÃ¾ÎÙ¤—Îæ‚ ·Ü—ÎÃ ÎÙ¤—Î§¾Ï ÜÙÎÕ§¡ ¾‚ ·

L¡ l P[ Hï þï l ¢ lÎ� Î·§·ÃÎ—î Ï Ò—ÕÕ§Ã¾Î§ÕÎÕ‚ §• ÎÙÃÎ• —Î‚ Ù—» Ï ÃÒ‚ ·Î§ Î§ÙÕÎ§¾Ù—Ï Ò—Ù‚ Ù§Ã¾Î• Ã—ÕÎ¾ÃÙÎ• —Ï —¾• ÎÃ¾ÎÙ¤—
§¾Ï ÜÙÎÕ§¡ ¾‚ ·ÕlÎ] ¤ÜÕkÎ‚ ÎÏ Ã§¾Ùé §Õ—Î ÃÒ» Ü·‚ Î§ÕÎ• Ü§·ÙÎ ÒÃ» Î§¾Ï ÜÙÎÕ§¡ ¾‚ ·ÕÎ‚ ¾• Î‚ Ù—» Ï ÃÒ‚ ·ÎÃÏ —Ò‚ ÙÃÒÕkÎ‚ ¾• Î‚ ¾
‚ Ù—» Ï ÃÒ‚ ·Î—î Ï Ò—ÕÕ§Ã¾Î§ÕÎ• Ü§·ÙÎ ÒÃ» ÎÏ ‚ Ò‚ » ÕkÎ’ Ã¾ÕÙ‚ ¾ÙÕÎ‚ ¾• Î‚ Ù—» Ï ÃÒ‚ ·ÎÃÏ —Ò‚ ÙÃÒÕl

� ¾Î§¾Ù—Òæ‚ ·ÎÃ ÎÒ—‚ ·Î¾Ü» • —ÒÕÎ§ÕÎé Ò§ÙÙ—¾Î‚ ÕÎ‚ ÎÏ ‚ §ÒÎ ¡ ; • ï C¢ Îé ¤—Ò—Î ; Žï - H; Z Î‚ ¾• Î CŽï - H; Zï � ï P\ MP\ Pl u

é §Ù¤Î ; ï �� ï C lÎ)  Î C Î§ÕÎ P\ MP\ Pl u kÎé —ÎÕ‚ ðÎÙ¤‚ ÙÎÙ¤—Î§¾Ù—Òæ‚ ·Î§ÕÎÜ¾• ÃÜ¾• —• kÎ‚ ¾• ÎÃÙ¤—Òé §Õ—Îé —ÎÕ‚ ðÎÙ¤‚ ÙÎÙ¤—
§¾Ù—Òæ‚ ·Î§ÕÎ• ÃÜ¾• —• lÎ" ÃÒÎ‚ ÎÙ§» —ÎÏ Ã§¾ÙÎ l Î‚ ¾• Î‚ ¾Î§¾Ù—Òæ‚ ·Î � kÎé —Îé Ò§Ù—Î l ï úï � ÎÃÒÎ l ï £ï � ÎÙÃÎ• —¾ÃÙ—Î Ÿl

úï t ï � ï t ï �$ï �   ÎÃÒÎ Ÿl ï £ï t ï � ï t ï �$ï �   ÎÒ—ÕÏ —’ Ù§æ—·ðlÎ)¾ÎÃÜÒÎ’ ‚ Õ—kÎÕ§¾’ —Î—‚ ’ ¤ÎÃ ÎÙ¤—ÎÙ—» Ï ÃÒ‚ ·ÎÃÏ —Ò‚ ÙÃÒÕ
Ï Ò—Õ—Òæ—ÕÎÕÜÏ Ï ÃÒÙkÎé —Îé §··Îé Ò§Ù—Î l ï úï � Î‚ ¾• Î l ï £ï � Î‚ ÕÎ‚ ÎÕ¤ÃÒÙ¤‚ ¾• Î ÃÒÎ • l ï úï � žï �� ï j mf f ^ i l • Lž Î‚ ¾•

• l ï £ï � žï �� ï j mf f ^ i l • Lž l

] —» Ï ÃÒ‚ ·ÎÃÏ —Ò‚ ÙÃÒÕÎ§¾Î7§·ÃkÎé §Ù¤ÎÕÃ» —Î—î ’ —Ï Ù§Ã¾ÕkÎ‚ Ò—Î‚ ¾¾ÃÙ‚ Ù—• Îé §Ù¤Î‚ ¾Î§¾Ù—Òæ‚ ·lÎ# §æ—¾Î Oï Žï 
 ^^Z k
é —Î• — §¾—ÎÙ¤—Î Ã··Ãé §¾¡ ÎÙ—» Ï ÃÒ‚ ·ÎÃÏ —Ò‚ ÙÃÒÕl

� ·é ‚ ðÕn “ ; Zs; uj ¡ � ¢ï O” • Lž¡ l P[ Hï þï l ¢ï þï l i mH Î§ Î‚ ¾• ÎÃ¾·ðÎ§ Î ÃÒÎ‚ ··Î l ³ ï �$ï • l ï úï � ž kÎ “ O” • Lž

¡ l P[ Hï þï l ³ ¢ï þï l i mH l

� æ—¾ÙÜ‚ ··ðn “ Hr H\ l m; ZZu¡ � ¢ï O” • Lž¡ l P[ Hï þï l ¢ï þï l i mH Î§ Î‚ ¾• ÎÃ¾·ðÎ§ ÎÙ¤—Ò—Î—î §ÕÙÕÎ l ³ ï �$ï • l ï ú

� ž ÎÕÜ’ ¤ÎÙ¤‚ ÙÎ “ O” • Lž¡ l P[ Hï þï l ³ ¢ï þï l i mH l
&§ÕÙÃÒ§’ ‚ ··ðn “ OPj l ^ i PD; ZZu¡ � ¢ï O” • Lž¡ l P[ Hï þï l ¢ï þï l i mH Î§ Î‚ ¾• ÎÃ¾·ðÎ§ Î ÃÒÎ‚ ··Î l ³ ï �$ï • l ï £

� ž kÎ “ O” • Lž¡ l P[ Hï þï l ³ ¢ï þï l i mH l
T‚ ÕÙn “ f ; j l ¡ � ¢ï O” • Lž¡ l P[ Hï þï l ¢ï þï l i mH Î§ Î‚ ¾• ÎÃ¾·ðÎ§ ÎÙ¤—Ò—Î—î §ÕÙÕÎ l ³ ï �$ï • l ï £ï � ž ÎÕÜ’ ¤ÎÙ¤‚ Ù

“ O” • Lž¡ l P[ Hï þï l ³ ¢ï þï l i mH l
_ ¾Ù§·n “ Oï m\ l PZ¡ � ¢ï Q” • Lž¡ l P[ Hï þï l ¢ï þï l i mH Î§ Î‚ ¾• ÎÃ¾·ðÎ§ ÎÙ¤—Ò—Î—î §ÕÙÕÎ l ³ ï �$ï • l ï úï � ž ÎÕÜ’ ¤
Ù¤‚ ÙÎ “ Q” • Lž¡ l P[ Hï þï l ³ ¢ï þï l i mH Î‚ ¾• Î ÃÒÎ‚ ··Î l ³ ³ ï �$ï ï j mf f ^ i l • Lž ÎÕ‚ Ù§Õ ð§¾¡ Î l ï �� ï l ³ ³ ï � ï l ³ k

“ O” • Lž¡ l P[ Hï þï l ³ ³ ¢ï þï l i mH l
Z§¾’ —n “ Oï j P\ DH¡ � ¢ï Q” • Lž¡ l P[ Hï þï l ¢ï þï l i mH Î§ Î‚ ¾• ÎÃ¾·ðÎ§ ÎÙ¤—Ò—Î—î §ÕÙÕÎ l ³ ï �$ï • l ï £ï � ž

ÕÜ’ ¤ÎÙ¤‚ ÙÎ “ Q” • Lž¡ l P[ Hï þï l ³ ¢ï þï l i mH Î‚ ¾• Î ÃÒÎ‚ ··Î l ³ ³ ï �$ï ï j mf f ^ i l • Lž ÎÕ‚ Ù§Õ ð§¾¡ Î l ³ ï � ï l ³ ³

�� ï l kÎ “ O” • Lž¡ l P[ Hï þï l ³ ³ ¢ï þï l i mH l

= ÃÙ—ÎÙ¤‚ ÙÎÙ¤—Î ; Zs; uj Î‚ ¾• Î Hr H\ l m; ZZu ÎÃÏ —Ò‚ ÙÃÒÕÎ‚ Ò—Î·Ã¡ §’ ‚ ·Î• Ü‚ ·ÕÎÃ Î—‚ ’ ¤ÎÃÙ¤—ÒlÎ] ¤—Î·Ã¡ §’ ‚ ·Î• Ü‚ ·ÎÃ 

m\ l PZ Î§ÕÎ i HZH; j Hj kÎ§l—kÎ Oï i HZH; j Hj ¡ � ¢ï Q Î§ÕÎ• — §¾—• Î‚ ÕÎ ‘ • ‘ Oï m\ l PZ¡ � ¢ï ‘ Qž lÎ] ¤—ÎÃÏ —Ò‚ ÙÃÒÕ

j P\ DH kÎ OPj l ^ i PD; ZZu Î‚ ¾• Î f ; j l Î‚ Ò—ÎÙ¤—ÎÏ ‚ ÕÙYÙ§» —Î’ ÃÜ¾Ù—ÒÏ ‚ ÒÙÕÎÃ Î m\ l PZ kÎ ; Zs; uj Î‚ ¾•

Hr H\ l m; ZZu ÎÒ—ÕÏ —’ Ù§æ—·ðl

] ¤—ÎÃÏ —Ò‚ ÙÃÒÕÎ sPZZ§DO; \ NH Î‚ ¾• Î FPF§DO; \ NH Î‚ Ò—Î• — §¾—• Î ÃÒÎ‚ ¾ðÎé —··YÙðÏ —• Î Oï Žï / Î ÃÒÎé ¤§’ ¤
—ÑÜ‚ ·§ÙðÎ§ÕÎ• — §¾—• ÎEé ¤§’ ¤Î§ÕÎ’ ÜÒÒ—¾Ù·ðÎ‚ ··Î¾Ã¾Y Ü¾’ Ù§Ã¾ÎÙðÏ —ÕFÎ‚ ÕÎ Ã··Ãé Õl



p §··Î� ¤‚ ¾¡ —n “ sPZZ§DO; \ NH¡ � ¢ï O” • Lž¡ l P[ Hï þï l ¢ï þï l i mH Î§ Î‚ ¾• ÎÃ¾·ðÎ§ ÎÙ¤—Ò—Î—î §ÕÙÕÎÙé Ã
Ï Ã§¾ÙÕÎ l ³ • ï l ³ ³ ï �$ï • l ï úï � ž ÎÕÜ’ ¤ÎÙ¤‚ ÙÎ “ O” • Lž¡ l P[ Hï þï l ³ ¢ï �� ï “ O” • Lž¡ l P[ Hï þï l ³ ³ ¢ l
� §• Î� ¤‚ ¾¡ —n “ FPF§DO; \ NH¡ � ¢ï O” • Lž¡ l P[ Hï þï l ¢ï þï l i mH Î§ Î‚ ¾• ÎÃ¾·ðÎ§ ÎÙ¤—Ò—Î—î §ÕÙÕÎÙé ÃÎÏ Ã§¾ÙÕ

l ³ • ï l ³ ³ ï �$ï • l ï £ï � ž ÎÕÜ’ ¤ÎÙ¤‚ ÙÎ “ O” • Lž¡ l P[ Hï þï l ³ ¢ï �� ï “ O” • Lž¡ l P[ Hï þï l ³ ³ ¢ l

] ¤—Î Ã··Ãé §¾¡ ÎÃÏ —Ò‚ ÙÃÒÕÎ’ ‚ ¾¾ÃÙÎ• —Î‚ ¾¾ÃÙ‚ Ù—• Îé §Ù¤Î‚ ¾Î§¾Ù—Òæ‚ ·lÎ� ¾• Î§» Ï ÃÒÙ‚ ¾Ù·ðkÎÙ¤—ðÎ‚ Ò—Î• — §¾—• ÎÃ¾
Ù¤—Î• §Õ’ Ò—Ù—ÎÙ§» —YÕ—» ‚ ¾Ù§’ ÕkÎ§l—kÎÙ¤—ðÎ• —Ï —¾• ÎÃ¾ÎÙ¤—Î• §Õ’ Ò—Ù—Î§¾• —î Î‚ ÕÕÃ’ §‚ Ù—• Îé §Ù¤ÎÙ¤—ÎÕ‚ » Ï ·—Õ
Ò‚ Ù¤—ÒÎÙ¤‚ ¾ÎÙ¤—Î‚ ÕÕÃ’ §‚ Ù—• Î l P[ H lÎ)  ÎÙ¤—Î• ‚ Õ—Î ÃÒ» Ü·‚ Î O Î§ÕÎÃ ÎÙðÏ —Î / kÎ‚ ¾• Î r Î§ÕÎ‚ ¾Î‚ Ù—» Ï ÃÒ‚ ·Îæ‚ ·Ü—
Ã ÎÙðÏ —Î / kÎÙ¤—¾ÎÕÃÎ‚ Ò—ÎÙ¤—Î ÃÒ» Ü·‚ ÕÎ \ Ht l ï OkÎ f i Hr P^mj ï OkÎ \ Ht l §sPl Oï r ï O Î‚ ¾• Î f i Hr P^mj §sPl Oï r

O lÎp —Îé Ò§Ù—Î \ ÎÙÃÎ• —¾ÃÙ—ÎÙ¤—Î¾Ü» • —ÒÎÃ ÎÕ‚ » Ï ·—ÕÎÃ ÎÙ¤—Î§¾Ï ÜÙÎÕ§¡ ¾‚ ·Î L l

= —î Ùn “ \ Ht l ï O” • Lž¡ P¢ï þï “ O” • Lž¡ Pï úï | ¢ Î ÃÒÎ { ï �� ï Pï � ï \ ï £ï | Î‚ ¾• Î “ \ Ht l ï O” • Lž¡ \ ï £ï | ¢

þï “ O” • Lž¡ \ ï £ï | ¢ l
TÒ—æ§ÃÜÕn “ f i Hr P^mj ï O” • Lž¡ P¢ï þï “ O” • Lž¡ Pï £ï | ¢ Î ÃÒÎ { ï � ï Pï � ï \ Î‚ ¾• Î “ f i Hr P^mj ï O” • Lž

¡ { ¢ï þï “ O” • Lž¡ { ¢ l

= —î ÙÎp §Ù¤nÎ “ \ Ht l §sPl Oï r ï O” • Lž¡ P¢ï þï “ O” • Lž¡ Pï úï | ¢ Î ÃÒÎ { ï �� ï Pï � ï \ ï £ï | Î‚ ¾•
“ \ Ht l §sPl Oï r ï O” • Lž¡ \ ï £ï | ¢ï þï r l
TÒ—æ§ÃÜÕÎp §Ù¤nÎ “ f i Hr P^mj §sPl Oï r ï O” • Lž¡ P¢ï þï “ O” • Lž¡ Pï £ï | ¢ Î ÃÒÎ { ï � ï Pï � ï \ Î‚ ¾•

“ f i Hr P^mj §sPl Oï r ï O” • Lž¡ { ¢ï þï r l

] ¤—Î Ã··Ãé §¾¡ ÎÕ·§• §¾¡ Îé §¾• Ãé ÎÃÏ —Ò‚ ÙÃÒÕÎ‚ Ò—Î• — §¾—• Î ÃÒÎ‚ ¾ðÎ O Îé ¤ÃÕ—Îæ‚ ·Ü—Î§ÕÎ‚ Î¾Ü» —Ò§’ ÎÙðÏ —lÎ= ÃÙ—

‚ ·ÕÃÎÙ¤‚ ÙÎÙ¤—Î‚ ÕÕÃ’ §‚ Ù—• Î§¾Ù—Òæ‚ ·Î» ÜÕÙÎ• —ÎÃ ÎÙ¤—Î ÃÒ» Î ¡ { • ï C¢ Îé ¤—Ò—Î C Î§ÕÎÏ ÃÕÕ§• ·ðÎ P\ MP\ Pl u l

" ÜÙÜÒ—Î: ‚ î §» Ü» n “ [ ; t §Mml mi Hï ¡ { • ï ; ¢ï O” • Lž¡ l P[ Hï þï l ¢ï þï [ ; t Ÿ“ O” • Lž¡ l P[ Hï þï l ³ ¢ï � ï l ³

�$ï j mf f ^ i l • Lž• ï l ï �� ï l ³ ï �� ï l ï úï ;   l
T‚ ÕÙÎ: ‚ î §» Ü» n “ [ ; t §f ; j l ï ¡ { • ï ; ¢ï O” • Lž¡ l P[ Hï þï l ¢ï þï [ ; t Ÿ“ O” • Lž¡ l P[ Hï þï l ³ ¢ï � ï l ³ ï �$

j mf f ^ i l • Lž• ï l ï £ï ; ï �� ï l ³ ï �� ï l   l

" ÜÙÜÒ—Î: §¾§» Ü» n “ [ P\ §Mml mi Hï ¡ { • ï ; ¢ï O” • Lž¡ l P[ Hï þï l ¢ï þï [ P\ Ÿ“ O” • Lž¡ l P[ Hï þï l ³ ¢ï � ï l ³

�$ï j mf f ^ i l • Lž• ï l ï �� ï l ³ ï �� ï l ï úï ;   l
T‚ ÕÙÎ: §¾§» Ü» n “ [ P\ §f ; j l ï ¡ { • ï ; ¢ï O” • Lž¡ l P[ Hï þï l ¢ï þï [ P\ Ÿ“ O” • Lž¡ l P[ Hï þï l ³ ¢ï � ï l ³ ï �$

j mf f ^ i l • Lž• ï l ï £ï ; ï �� ï l ³ ï �� ï l   l



Exemplification and Satisfiability

� î —» Ï ·§ §’ ‚ Ù§Ã¾Î§ÕÎÙ¤—ÎÏ ÒÃ’ —ÕÕÎÃ Î¡ —¾—Ò‚ Ù§¾¡ Î—î ‚ » Ï ·—ÎÙÒ‚ ’ —ÕÎÙ¤‚ ÙÎÕ‚ Ù§Õ ðÎ‚ ÎÕÏ —’ § §’ ‚ Ù§Ã¾l

Z‚ Ù§Õ §‚ • §·§ÙðÎ§ÕÎ‚ Î’ ·ÃÕ—·ðÎÒ—·‚ Ù—• Î’ Ã¾’ —Ï ÙnÎ‚ ÎÕÏ —’ Î§ÕÎÕ‚ Ù§Õ §‚ • ·—Î§ ÎÙ¤—Ò—Î—î §ÕÙÕÎ‚ ÙÎ·—‚ ÕÙÎÃ¾—ÎÙÒ‚ ’ —ÎÙ¤‚ Ù
» ‚ ´ —ÕÎ§ÙÎÙÒÜ—lÎZÏ —’ " ÃÒ¡ —’ÕÎÕÙ‚ Ù§’ Î‚ ¾‚ ·ðÕ§ÕÎ‚ ÜÙÃ» ‚ Ù§’ ‚ ··ðÎ’ ¤—’ ´ ÕÎé ¤—Ù¤—ÒÎðÃÜÒÎÕÏ —’ ÕÎ‚ Ò—ÎÕ‚ Ù§Õ §‚ • ·—
‚ ¾• Îé ‚ Ò¾ÕÎðÃÜÎ§ ÎÙ¤—ðÎ‚ Ò—Î¾ÃÙl

� ÃÙ¤Î—î —» Ï ·§ §’ ‚ Ù§Ã¾Î‚ ¾• ÎÕ‚ Ù§Õ §‚ • §·§ÙðÎ’ ¤—’ ´ §¾¡ Î‚ Ò—Î§¾ ·Ü—¾’ —• Î• ðÎ‚ ÕÕÜ» Ï Ù§Ã¾ÕkÎé ¤§’ ¤Î‚ Ò—Î‚ • • §Ù§Ã¾‚ ·
’ Ã¾ÕÙÒ‚ §¾ÙÕÎÙ¤‚ ÙÎÙ¤—ÎÕÃ·æ—ÒÎÙ‚ ´ —ÕÎ§¾ÙÃÎ‚ ’ ’ ÃÜ¾Ùl

� ÕÕÜ» Ï Ù§Ã¾Õ

� ¾Î‚ ÕÕÜ» Ï Ù§Ã¾Î§ÕÎ‚ ÎÏ ÒÃÏ —ÒÙðÎÙ¤‚ ÙÎ§ÕÎÙ‚ ´ —¾Î ÃÒÎ¡ Ò‚ ¾Ù—• Îé ¤—¾Î‚ ¾‚ ·ðÕ§¾¡ Î‚ ÎÕÏ —’ § §’ ‚ Ù§Ã¾lÎ)¾ÕÙ—‚ • ÎÃ 
• —§¾¡ ÎÕÃ» —Ù¤§¾¡ ÎðÃÜÎé ‚ ¾ÙÎÙÃÎæ—Ò§ ðkÎ§ÙÎÒ—Ï Ò—Õ—¾ÙÕÎ• ‚ ’ ´ ¡ ÒÃÜ¾• Î´ ¾Ãé ·—• ¡ —Î‚ • ÃÜÙÎÙ¤—ÎÕðÕÙ—» n
Ï ¤ðÕ§’ ‚ ·Î·‚ é ÕkÎ—¾æ§ÒÃ¾» —¾Ù‚ ·Î’ Ã¾ÕÙÒ‚ §¾ÙÕkÎÃÒÎÃÏ —Ò‚ Ù§¾¡ Î’ Ã¾• §Ù§Ã¾ÕÎÙ¤‚ ÙÎ‚ Ò—Î—î Ï —’ Ù—• ÎÙÃÎ¤Ã·• l

] ¤—Î; j j m[ f l P^ \ Î4—ðé ÃÒ•

)¾Î7§·ÃkÎðÃÜÎ’ ‚ ¾Î• —’ ·‚ Ò—Î‚ ¾Î‚ ÕÕÜ» Ï Ù§Ã¾ÎÜÕ§¾¡ ÎÙ¤—Î ; j j m[ f l P^ \ Î´ —ðé ÃÒ• n

� ¾Î ; j j m[ f l P^ \ Î§ÕÎÕð¾Ù‚ ’ Ù§’ ‚ ··ðÎ·§́ —Î‚ Î j f HD ÎE§ÙÎ¤‚ ÕÎ¾ÃÎÏ ‚ Ò‚ » —Ù—ÒÕÎ‚ ¾• Î§ÙÕÎÒ—ÙÜÒ¾ÎÙðÏ —Î§ÕÎ‚ ·é ‚ ðÕ


 ^ ^Z FÎ• ÜÙÎ§ÙÎ§ÕÎÙÒ—‚ Ù—• Î• §  —Ò—¾Ù·ðÎ• ðÎÙ¤—ÎÙÃÃ·§¾¡ n

� î —» Ï ·§ §’ ‚ Ù§Ã¾nÎp ¤—¾Î¡ —¾—Ò‚ Ù§¾¡ Î—î ‚ » Ï ·—ÎÙÒ‚ ’ —ÕÎ ÃÒÎ‚ ¾ðÎÕÏ —’ Î§¾ÎÙ¤—ÎÕ‚ » —ÎÕðÕÙ—» kÎ‚ ··
‚ ÕÕÜ» Ï Ù§Ã¾ÕÎ‚ Ò—Î‚ ÜÙÃ» ‚ Ù§’ ‚ ··ðÎ§¾’ ·Ü• —• Î‚ ÕÎ’ Ã¾ÕÙÒ‚ §¾ÙÕlÎ] ¤—ÎÕÃ·æ—ÒÎ» ÜÕÙÎÏ ÒÃ• Ü’ —ÎÙÒ‚ ’ —ÕÎÙ¤‚ Ù
Õ‚ Ù§Õ ðÎ• ÃÙ¤ÎÙ¤—ÎÕÏ —’ Î‚ ¾• Î—æ—ÒðÎ‚ ÕÕÜ» Ï Ù§Ã¾l
Z‚ Ù§Õ §‚ • §·§ÙðnÎp ¤—¾Î’ ¤—’ ´ §¾¡ Îé ¤—Ù¤—ÒÎ‚ ÎÕÏ —’ Î§ÕÎÕ‚ Ù§Õ §‚ • ·—kÎ‚ ÕÕÜ» Ï Ù§Ã¾ÕÎ‚ Ò—Î§¾’ ·Ü• —• Î§¾ÎÙ¤—

’ Ã¾ÕÙÒ‚ §¾ÙÎÕ—ÙlÎ� ÎÕÏ —’ ÎÙ¤‚ ÙÎé ÃÜ·• Î• —ÎÕ‚ Ù§Õ §‚ • ·—ÎÃ¾Î§ÙÕÎÃé ¾Î» ‚ ðÎ• —’ Ã» —ÎÜ¾Õ‚ Ù§Õ §‚ • ·—ÎÜ¾• —Ò
‚ ÕÕÜ» Ï Ù§Ã¾Õl
W—• Ü¾• ‚ ¾’ ðnÎ� ÕÕÜ» Ï Ù§Ã¾ÕÎ‚ Ò—Î§¾’ ·Ü• —• Î‚ ·Ã¾¡ Õ§• —ÎÃÙ¤—ÒÎÕÏ —’ ÕÎé ¤—¾Î’ ¤—’ ´ §¾¡ Î ÃÒ
Ò—• Ü¾• ‚ ¾’ ðlÎ� ÎÕÏ —’ ÎÙ¤‚ ÙÎ Ã··Ãé ÕÎ ÒÃ» ÎÙ¤—Î‚ ÕÕÜ» Ï Ù§Ã¾ÕÎE‚ ¾• ÎÃÙ¤—ÒÎÕÏ —’ ÕFÎé §··Î• —Î ·‚ ¡ ¡ —• Î‚ Õ
Ò—• Ü¾• ‚ ¾Ùl
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j Oï j Di Pf l j ™; ml ^ [ ; l PD§l i ; \ j [ Pj j P^ \ Œj Oï -´ j uj l H[ ï ³ ; ml ^ [ ; l PD§l i ; \ j [ Pj j P^ \ ³ ï -´ j f HDï ³ � / • ; ³ ï -´
^ f l P^ \ j ï ³ Ÿ  ³ ï -´ f ; i ; [ j ï ³ Ÿ  ³ ï -´ f i ^WHDl £FPi ï ³ Œ™j f HD™³

https://imiron.io/specforge/releases/
https://en.wikipedia.org/wiki/General_Dynamics_F-16_Fighting_Falcon
https://www.mathworks.com/help/simulink/slref/modeling-an-automatic-transmission-controller.html


W—¡ §ÕÙ—Ò§¾¡ ÎÙ¤—Î" ‚ ·Õ§ §—Ò

)¾ÎðÃÜÒÎ ZPZ^Œl ^ [ Z Î §·—kÎÒ—¡ §ÕÙ—ÒÎÙ¤—Î ‚ ·Õ§ §—ÒÎ‚ ÕÎ Ã··Ãé Õl

] ¤§ÕÎÙ—··ÕÎ . f HD� ^ i NH ÎÙ¤‚ ÙÎÙ¤—Î ‚ ·Õ§ —ÒÎ‚ ÕÕÃ’ §‚ Ù—• Îé §Ù¤ÎÙ¤—ÎÕðÕÙ—» Î ; ml ^ [ ; l PD§l i ; \ j [ Pj j P^ \ Î’ ‚ ¾Î• —
§¾æÃ´ —• Î• ðÎÒÜ¾¾§¾¡ ÎÙ¤—ÎÕ’ Ò§Ï ÙÎ j Di Pf l j ™; ml ^ [ ; l PD§l i ; \ j [ Pj j P^ \ Œj O l

)¾æÃ´ §¾¡ ÎÙ¤—Î" ‚ ·Õ§ §’ ‚ Ù§Ã¾Îp ÃÒ́   ·Ãé

B¾’ —ÎÙ¤—Î" ‚ ·Õ§ §’ ‚ Ù§Ã¾ÎÕ’ Ò§Ï ÙÎ§ÕÎÒ—‚ • ðÎ‚ ¾• ÎÒ—¡ §ÕÙ—Ò—• kÎ§ÙÎ’ ‚ ¾Î• —Î§¾æÃ´ —• ÎÜÕ§¾¡ ÎÙ¤—Î—‚ ÕðÎ‚ ¾‚ ·ðÕ§Õ

ÃÏ Ù§Ã¾ÎÃ ÎÙ¤—ÎmZ� Ã• —Î—î Ù—¾Õ§Ã¾lÎZ——ÎÙ¤—ÎÕ’ Ò——¾Õ¤ÃÙÎ• —·Ãé l

¡ ¡ j uj l H[ §M; Zj PMPHi ¢¢
\ ; [ Hï þï ² � ml ^ [ ; l PDï / i ; \ j [ Pj j P^ \ ï � ; Zj PMPHi ²
j uj l H[ ï þï ² ; ml ^ [ ; l PD§l i ; \ j [ Pj j P^ \ ²
j Di Pf l ï þï ² j Di Pf l j ™; ml ^ [ ; l PD§l i ; \ j [ Pj j P^ \ Œj O²



Online Monitoring

ZÏ —’ " ÃÒ¡ —Î’ ‚ ¾Î• —ÎÜÕ—• Î‚ ÕÎ‚ ¾ÎÃ¾·§¾—Î» Ã¾§ÙÃÒÎ ÃÒÎ7§·ÃÎÕÏ —’ § §’ ‚ Ù§Ã¾ÕlÎ)¾Î’ Ã¾ÙÒ‚ ÕÙÎé §Ù¤ÎÃ  ·§¾—
» Ã¾§ÙÃÒ§¾¡ kÎÙ¤§ÕÎ» —‚ ¾ÕÎÙ¤‚ ÙÎÙ¤—Î» Ã¾§ÙÃÒÎé §··ÎÏ ÒÃ• Ü’ —Îæ—Ò• §’ ÙÕÎ§¾Î‚ ÎÕÙÒ—‚ » §¾¡ Î» ‚ ¾¾—ÒÎ‚ ÕÎ§ÙÎ§¾¡ —ÕÙÕÎÙ¤—
ÙÒ‚ ’ —kÎÒ‚ Ù¤—ÒÎÙ¤‚ ¾Î§¾ÎÃ¾—ÎÕ¤ÃÙÎ‚  Ù—ÒÎÏ ÒÃ’ —ÕÕ§¾¡ ÎÙ¤—Î—¾Ù§Ò—ÎÙÒ‚ ’ —l

] ÃÎ§¾æÃ´ —ÎÙ¤—ÎÃ¾·§¾—Î» Ã¾§ÙÃÒkÎÜÕ—ÎÙ¤—Î j l i H; [ [ ^ \ Î’ Ã» » ‚ ¾• Î§¾ÎÙ¤—Î j f HDM̂ i NH Î� 7)lÎWÜ¾Î j f HDM̂ i NH

j l i H; [ [ ^ \ ï -´ OHZf Î ÃÒÎÙ¤—Î—î ‚ ’ ÙÎ‚ Ò¡ Ü» —¾ÙÕÎ¾—’ —ÕÕ‚ ÒðlÎWÜ¾¾§¾¡ ÎÙ¤—Î j f HDM̂ i NHï j l i H; [ [ ^ \

’ Ã» » ‚ ¾• Îé §··ÎÕÙ‚ ÒÙÎÙ¤—Î» Ã¾§ÙÃÒkÎé ¤§’ ¤Îé §··Î§¾¡ —ÕÙÎ‚ ÎÙÒ‚ ’ —Î ÒÃ» ÎZ] � )= Î‚ ¾• ÎÏ ÒÃ• Ü’ —Î‚ ¾ÎÃÜÙÏ ÜÙÎÕ§¡ ¾‚ ·
ÙÃÎZ] � B_ ] l

] ¤—Î» Ã¾§ÙÃÒÎ‚ ’ ’ —Ï ÙÕÎÙÒ‚ ’ —ÕÎ§¾Î� ZmÎÃÒÎ3ZB= 7Î ÃÒ» ‚ ÙlÎ)¾ÎÙ¤—Î’ ‚ Õ—ÎÃ Î� ZmkÎÙ¤—Î» Ã¾§ÙÃÒÎ—î Ï —’ ÙÕÎÙ¤—

 §ÒÕÙÎ·§¾—Î —• Î§¾ÎÙÃÎ• —ÎÙ¤—Î¤—‚ • —ÒÕkÎé ¤§’ ¤Î’ ‚ ¾Î• —ÎÜÕ—• ÎÙÃÎ§• —¾Ù§ ðÎÙ¤—Î’ Ã·Ü» ¾ÕÎ’ ÃÒÒ—ÕÏ Ã¾• §¾¡ ÎÙÃÎ—‚ ’ ¤
Õ§¡ ¾‚ ·lÎ)¾ÎÙ¤—Î’ ‚ Õ—ÎÃ Î3ZB= 7kÎÙ¤—Î» Ã¾§ÙÃÒÎ—î Ï —’ ÙÕÎ—‚ ’ ¤Î·§¾—ÎÙÃÎ• —Î‚ Î3ZB= ÎÃ• ³—’ ÙÎé §Ù¤Î´ —ðÕ
’ ÃÒÒ—ÕÏ Ã¾• §¾¡ ÎÙÃÎÕ§¡ ¾‚ ·Î¾‚ » —ÕlÎ] ¤—ÎÜÕ—ÒÎ’ ‚ ¾ÎÕÏ —’ § ðÎé ¤—Ù¤—ÒÎÒ—’ ÃÒ• ÕÎ‚ Ò—Î—¾’ Ã• —• Î§¾Î MZ; l ÎÃÒ

\ Hj l HF Î ÃÒ» ‚ ÙÎÜÕ§¾¡ ÎÙ¤—Î - � � " - 
 §�  � " 
 �  � ÎÕÜ• ’ Ã» » ‚ ¾• ÎEÕ——ÎÙ¤—Î’ ¤‚ Ï Ù—ÒÎÃ¾Î� ‚ Ù‚ Fl

] ¤—Î’ ÜÒÒ—¾ÙÎ§» Ï ·—» —¾Ù‚ Ù§Ã¾ÎÃ ÎÙ¤—ÎÃ¾·§¾—Î» Ã¾§ÙÃÒÎÏ —Ò ÃÒ» ÕÎ• —ÕÙÎé ¤—¾ÎÙ¤—Î§¾Ù—Òæ‚ ·ÕÎ§¾ÎÙ—» Ï ÃÒ‚ ·

ÃÏ —Ò‚ ÙÃÒÕÎ—î Ù—¾• ÎÙÃÎ‚ ÎÕ» ‚ ··Îé §¾• Ãé Î§¾ÙÃÎÙ¤—Î ÜÙÜÒ—ÎÃÒÎÏ ‚ ÕÙlÎ)¾Ù—Òæ‚ ·ÕÎé §Ù¤ÎÜ¾• ÃÜ¾• —• Îé §¾• Ãé ÕkÎ—æ—¾
§ ÎÏ ‚ ÕÙYÙ§» —kÎ‚ Ò—Î¾ÃÙÎÕÜÏ Ï ÃÒÙ—• l

" ÜÙÜÒ—YÙ§» —ÎÙ—» Ï ÃÒ‚ ·ÎÃÏ —Ò‚ ÙÃÒÕÎ‚ Ò—ÎÕÜÏ Ï ÃÒÙ—• Î§¾ÎÙ¤—ÎÃ¾·§¾—Î» Ã¾§ÙÃÒlÎ] ¤—§ÒÎæ—Ò• §’ ÙÕÎ‚ Ò—ÎÏ ÒÃ• Ü’ —•
é §Ù¤Î‚ Î• —·‚ ðÎ’ ÃÒÒ—ÕÏ Ã¾• §¾¡ ÎÙÃÎÙ¤—Î·‚ Ò¡ —ÕÙÎ ÜÙÜÒ—Îé §¾• Ãé Î§¾ÎÙ¤—ÎÕÏ —’ lÎ" ÃÒÎ—î ‚ » Ï ·—kÎé ¤—¾Î» Ã¾§ÙÃÒ§¾¡
Ù¤—Î ÃÒ» Ü·‚ Î Hr H\ l m; ZZuï ¡ { • ï €¢ï MkÎÙ¤—Î» Ã¾§ÙÃÒÎé §··ÎÏ ÒÃ• Ü’ —ÎÙ¤—Îæ—Ò• §’ ÙÎ ÃÒÎÙ¤—Î’ ÜÒÒ—¾ÙÎÙ§» —Î l kÎÃ¾·ð

‚  Ù—ÒÎ§¾¡ —ÕÙ§¾¡ ÎÙ¤—ÎÏ ‚ ÒÙÎÃ ÎÙ¤—ÎÙÒ‚ ’ —ÎÜÏ ÙÃÎÙ§» —Î l ï úï € l



Export to RTAMT

ZÏ —’ " ÃÒ¡ —ÎÕÜÏ Ï ÃÒÙÕÎÙ¤—Î—î Ï ÃÒÙÎÃ ÎÕÏ —’ § §’ ‚ Ù§Ã¾ÕÎ§¾Î7§·ÃÎÙÃÎ• —ÎÜÕ—• Î• ðÎÙ¤§Ò• ÎÏ ‚ ÒÙðÎ» Ã¾§ÙÃÒ§¾¡ ÎÙÃÃ·Õl
� ÜÒÒ—¾Ù·ðkÎé —ÎÃ¾·ðÎÕÜÏ Ï ÃÒÙÎW] � : ] kÎ‚ Î» Ã¾§ÙÃÒ§¾¡ ÎÙÃÃ·Î ÃÒÎZ§¡ ¾‚ ·Î] —» Ï ÃÒ‚ ·Î7Ã¡ §’ ÎLZ] 7MkÎ» ‚ §¾Ù‚ §¾—• Î• ð
= §’ ´ Ãæ§’ Î—ÙÎ‚ ·l

)¾æÃ´ §¾¡ ÎÙ¤—Î� î Ï ÃÒÙÎ" Ü¾’ Ù§Ã¾‚ ·§Ùð

] ¤—Î—î Ï ÃÒÙÎ Ü¾’ Ù§Ã¾‚ ·§ÙðÎ’ ‚ ¾Î• —Î§¾æÃ´ —• Î ÒÃ» ÎÙ¤—Î—‚ ÕðÎ‚ ¾‚ ·ðÕ§ÕÎ_ )Î§¾ÎÙ¤—ÎZÏ —’ " ÃÒ¡ —ÎmZ� Ã• —

—î Ù—¾Õ§Ã¾kÎ‚ ÕÎÕ¤Ãé ¾Î§¾ÎÙ¤—ÎÕ’ Ò——¾Õ¤ÃÙÎ• —·Ãé l

� ·Ù—Ò¾‚ Ù§æ—·ðkÎ§ÙÎ’ ‚ ¾Î‚ ·ÕÃÎ• —Î§¾æÃ´ —• ÎÜÕ§¾¡ ÎÙ¤—ÎTðÙ¤Ã¾ÎZ� 4Î ÃÒÎÜÕ—Î§¾Î‚ ÎTðÙ¤Ã¾ÎZ’ Ò§Ï ÙÎÃÒÎ‚ Î3ÜÏ ðÙ—Ò
= ÃÙ—• ÃÃ´ lÎZ——ÎÙ¤—ÎTðÙ¤Ã¾ÎZ� 4Î• Ã’ Ü» —¾Ù‚ Ù§Ã¾Î ÃÒÎÙ¤—ÎÕÏ —’ § §’ ÕÎÃ ÎÙ¤§ÕÎ» —Ù¤Ã• l

" ÜÒÙ¤—ÒÎ= ÃÙ—ÕÎÃ¾ÎW] � : ]

W] � : ] Î§ÕÎ• §ÕÙÒ§• ÜÙ—• Î‚ ÕÎ‚ ÎTðÙ¤Ã¾Î·§• Ò‚ ÒðlÎp —ÎÒ— —ÒÎÙ¤—ÎÜÕ—ÒÎÙÃÎÙ¤—ÎW] � : ] Î• Ã’ Ü» —¾Ù‚ Ù§Ã¾Î ÃÒ
§¾ÕÙÒÜ’ Ù§Ã¾ÕÎÃ¾Î¤Ãé ÎÙÃÎ§¾ÕÙ‚ ··Î‚ ¾• ÎÜÕ—Î§Ùl

p ¤—¾Î—î Ï ÃÒÙ§¾¡ ÎÙÃÎW] � : ] kÎZÏ —’ " ÃÒ¡ —Îé §··Î§¾·§¾—Î• — §¾§Ù§Ã¾ÕÎÙÃÎÏ ÒÃ• Ü’ —Î‚ ÎÕ§¾¡ ·—Î ÃÒ» Ü·‚ lÎT‚ Ò‚ » —Ù—ÒÕ

é §··Î• —ÎÒ—Ï ·‚ ’ —• Îé §Ù¤ÎÙ¤—§ÒÎ• — ‚ Ü·ÙÎæ‚ ·Ü—ÕkÎÃÒÎé §Ù¤Îæ‚ ·Ü—ÕÎÏ ÒÃæ§• —• Î‚ ÕÎ‚ ¾Î‚ Ò¡ Ü» —¾ÙÎÙÃÎÙ¤—Î—î Ï ÃÒÙl

i l ; [ l §M̂ i [ mZ; ï þï j f HDM̂ i NH� ZPH\ l ŒHt f ^ i l •
j uj l H[ þ² M| • ² •
FHMP\ Pl P^ \ þ² ; MZ^ ; l ² •
Ht f ^ i l §l uf Hþ� 7* " - / §- / � � / •
i Hl mi \ §j l i P\ Nþ/ i mH ˜ ï � Hl ï l OHï Ht f ^ i l HFï j l i P\ N

ž
f i P\ l • ² � t f ^ i l HFï - / � � / ï M̂ i [ mZ; Ž² • ï i l ; [ l §M̂ i [ mZ; ž

https://github.com/nickovic/rtamt
https://github.com/nickovic/rtamt#installation


] ¤ÃÕ—ÎÏ ‚ Ò‚ » —Ù—ÒÕÎ ÃÒÎé ¤§’ ¤Î¾ÃÎæ‚ ·Ü—Î§ÕÎÏ ÒÃæ§• —• Îé §··Î• —ÎÒ—Ï ·‚ ’ —• Îé §Ù¤Î‚ Î Ò——Îæ‚ Ò§‚ • ·—ÎÃ ÎÙ¤—ÎÕ‚ » —
¾‚ » —lÎ) Î‚ ÎÏ ‚ Ò‚ » —Ù—ÒÎ¤‚ ÕÎ‚ Î• — ‚ Ü·ÙÎæ‚ ·Ü—kÎ• ÜÙÎÙ¤—ÎÜÕ—ÒÎé §Õ¤—ÕÎÙÃÎÒ—Ï ·‚ ’ —Î§ÙÎé §Ù¤Î‚ Î Ò——Îæ‚ Ò§‚ • ·—kÎÙ¤—ð
’ ‚ ¾ÎÕ—ÙÎÙ¤—ÎÏ ‚ Ò‚ » —Ù—ÒÎæ‚ ·Ü—ÎÙÃÎÙ¤—Î3ZB= Îæ‚ ·Ü—Î \ mZZ l

] ¤—ÎW] � : ] Î ÃÒ» Ü·‚ ÕÎ§¾æÃ·æ—Î‚ Î» Ü’ ¤ÎÕ» ‚ ··—ÒÎ¡ Ò‚ » » ‚ ÒkÎ‚ ¾• ÎÙ¤—Ò— ÃÒ—ÎÙ¤—Î—î Ï ÃÒÙÎÃ Î7§·Ã
ÕÏ —’ § §’ ‚ Ù§Ã¾ÕÎÙÃÎW] � : ] Î» ‚ ðÎ• —Î·§» §Ù—• Î§¾ÎÕÃ» —Î’ ‚ Õ—ÕlÎZÃ» —ÎÃ ÎÙ¤—Î —‚ ÙÜÒ—ÕÎÃ Î7§·ÃÎÙ¤‚ ÙÎ‚ Ò—Î¾ÃÙ
ÕÜÏ Ï ÃÒÙ—• Î§¾ÎW] � : ] Î§¾’ ·Ü• —nÎÜÕ‚ ¡ —ÎÃ ÎÕÙÒ§¾¡ ÕÎ‚ ¾• ÎÒ—’ ÃÒ• ÕkÎÜÕ‚ ¡ —ÎÃ ÎÙ¤—Î l P[ H Îæ‚ Ò§‚ • ·—kÎÜÕ‚ ¡ —ÎÃ 
¾Ã¾YÙÒ§æ§‚ ·Î—î Ï Ò—ÕÕ§Ã¾ÕÎ§¾Î§¾Ù—Òæ‚ ·ÕkÎ‚ ¾• ÎÜÕ—ÕÎÃ Î PMkÎ FPF§DO; \ NH kÎ sPZZ§DO; \ NH kÎ f i Hr P^mj §sPl O

‚ ¾• Î \ Ht l §sPl O lÎ)¾ÎÕÃ» —Î’ ‚ Õ—ÕkÎÙ¤—Î—î Ï ÃÒÙÎ» ‚ ðÎÕÙ§··ÎÕÜ’ ’ ——• Î§ ÎÃÏ Ù§» §ø‚ Ù§Ã¾ÕÎ‚ Ï Ï ·§—• Î• ðÎZÏ —’ " ÃÒ¡ —

Ò—ÕÜ·ÙÎ§¾Î‚ Î ÃÒ» Ü·‚ ÎÙ¤‚ ÙÎ—·§» §¾‚ Ù—ÕÎÙ¤—ÎÜ¾ÕÜÏ Ï ÃÒÙ—• Î —‚ ÙÜÒ—Õl

Z·§• §¾¡ Îé §¾• Ãé ÎÑÜ‚ ¾Ù§Ù‚ Ù§æ—ÎÃÏ —Ò‚ Ù§Ã¾ÕÎ [ ; t §Mml mi H kÎ [ P\ §Mml mi H kÎ [ ; t §f ; j l Î‚ ¾• Î [ P\ §f ; j l Î‚ Ò—
ÙÒ‚ ¾Õ·‚ Ù—• ÎÙÃÎÙ¤—§ÒÎÙ—» Ï ÃÒ‚ ·ÎEHr H\ l m; ZZu kÎ f ; j l kÎ ; Zs; uj Î‚ ¾• Î OPj l ^ i PD; ZZu FÎ’ ÃÜ¾Ù—ÒÏ ‚ ÒÙÕÎ§¾
W] � : ] lÎ] ¤§ÕÎé ÃÒ́ ÕÎ• —’ ‚ ÜÕ—ÎW] � : ] ÎÒÜ¾ÕÎ§¾ÎÙ¤—ÎÒÃ• ÜÕÙ¾—ÕÕÎ» Ã• —kÎ‚ ¾• Î• Ã—ÕÎ¾ÃÙÎÙðÏ —’ ¤—’ ´
 ÃÒ» Ü·‚ Õl



VSCode Extension

] ¤—ÎZÏ —’ " ÃÒ¡ —ÎmZ� Ã• —Î—î Ù—¾Õ§Ã¾ÎÏ ÒÃæ§• —ÕÎ‚ Î’ Ã» Ï Ò—¤—¾Õ§æ—Î• —æ—·ÃÏ » —¾ÙÎ—¾æ§ÒÃ¾» —¾ÙÎ ÃÒÎé Ò§Ù§¾¡
‚ ¾• Î‚ ¾‚ ·ðø§¾¡ Î7§·ÃÎÕÏ —’ § §’ ‚ Ù§Ã¾ÕlÎ)ÙÎ’ Ã» • §¾—ÕÎ·‚ ¾¡ Ü‚ ¡ —ÎÕÜÏ Ï ÃÒÙkÎ§¾Ù—Ò‚ ’ Ù§æ—Î‚ ¾‚ ·ðÕ§ÕÎÙÃÃ·ÕkÎ‚ ¾•
æ§ÕÜ‚ ·§ø‚ Ù§Ã¾Î’ ‚ Ï ‚ • §·§Ù§—ÕÎ§¾Î‚ ÎÜ¾§ §—• Î§¾Ù—Ò ‚ ’ —l

Z——ÎÙ¤—ÎmZ� Ã• —Î—î Ù—¾Õ§Ã¾Î§¾ÕÙ‚ ··‚ Ù§Ã¾Î¡ Ü§• —ÎÙÃÎ¡ —ÙÎÕ—ÙÜÏ l

Bæ—Òæ§—é

] ¤—Î—î Ù—¾Õ§Ã¾ÎÏ ÒÃæ§• —Õn

7‚ ¾¡ Ü‚ ¡ —ÎZÜÏ Ï ÃÒÙnÎZð¾Ù‚ î Î¤§¡ ¤·§¡ ¤Ù§¾¡ kÎÙðÏ —Y’ ¤—’ ´ §¾¡ kÎ‚ ¾• Î‚ ÜÙÃ’ Ã» Ï ·—Ù§Ã¾Îæ§‚ Î‚ Î7‚ ¾¡ Ü‚ ¡ —
Z—Òæ—ÒÎTÒÃÙÃ’ Ã·ÎL7ZTFÎ§» Ï ·—» —¾Ù‚ Ù§Ã¾
� §‚ ¡ ¾ÃÕÙ§’ ÕnÎW—‚ ·YÙ§» —Î’ ¤—’ ´ §¾¡ Î ÃÒÎÙðÏ —Î—ÒÒÃÒÕkÎÜ¾ÜÕ—• Î• — §¾§Ù§Ã¾ÕkÎ‚ ¾• ÎÃÏ Ù§» §ø‚ Ù§Ã¾
ÕÜ¡ ¡ —ÕÙ§Ã¾Õ

� Ã• —Î7—¾Õ—ÕnÎ)¾Ù—Ò‚ ’ Ù§æ—Î‚ ¾‚ ·ðÕ§ÕÎÙÃÃ·ÕÎ—» • —• • —• Î• §Ò—’ Ù·ðÎ§¾ÎðÃÜÒÎ’ Ã• —
ZÏ —’ ÎZÙ‚ ÙÜÕÎT‚ ¾—nÎ� Î• —• §’ ‚ Ù—• ÎÕ§• —• ‚ ÒÎ ÃÒÎ¾‚ æ§¡ ‚ Ù§¾¡ ÎÕÏ —’ § §’ ‚ Ù§Ã¾ÕÎ‚ ¾• ÎÕ‚ æ—• Î‚ ¾‚ ·ðÕ—Õ
ZÏ —’ Î� ¾‚ ·ðÕ§ÕÎT‚ ¾—nÎ)¾Ù—Ò‚ ’ Ù§æ—Î# _ )Î ÃÒÎÕÏ —’ Î» Ã¾§ÙÃÒ§¾¡ kÎ—î —» Ï ·§ §’ ‚ Ù§Ã¾kÎ ‚ ·Õ§ §’ ‚ Ù§Ã¾kÎ—Ù’ l
= ÃÙ—• ÃÃ´ Î)¾Ù—¡ Ò‚ Ù§Ã¾nÎZÜÏ Ï ÃÒÙÎ ÃÒÎæ§ÕÜ‚ ·§ø§¾¡ ÎZÏ —’ " ÃÒ¡ —ÎÒ—ÕÜ·ÙÕÎ§¾Î3ÜÏ ðÙ—ÒÎ¾ÃÙ—• ÃÃ´ Õ
77: Î" —‚ ÙÜÒ—ÕnÎ� )YÏ Ãé —Ò—• ÎÕÏ —’ Î¡ —¾—Ò‚ Ù§Ã¾Î‚ ¾• Î• §‚ ¡ ¾ÃÕÙ§’ Î—î Ï ·‚ ¾‚ Ù§Ã¾Õ

� Ã¾ §¡ ÜÒ‚ Ù§Ã¾

] ¤—Î—î Ù—¾Õ§Ã¾ÎÒ—ÑÜ§Ò—ÕÎÙ¤—ÎZÏ —’ " ÃÒ¡ —ÎÕ—Òæ—ÒÎÙÃÎ• —ÎÒÜ¾¾§¾¡ lÎ� Ã¾ §¡ ÜÒ—ÎÙ¤—ÎÕ—Òæ—ÒÎ’ Ã¾¾—’ Ù§Ã¾Î§¾
mZ� Ã• —ÎÕ—ÙÙ§¾¡ Õl

Z—Òæ—ÒÎ� Ã¾¾—’ Ù§Ã¾

� T)Î� ‚ Õ—Î_ W7ÎEj f HDM̂ i NHŒ; f P
 ; j H0i Z FnÎ] ¤—Î• ‚ Õ—Î_ W7Î ÃÒÎÙ¤—Î• ‚ ’ ´ —¾• Î‚ ¾‚ ·ðÕ§ÕÎÕ—Òæ—ÒlÎ] ¤§Õ

§ÕÎ§¡ ¾ÃÒ—• Î§ Î j f ; s \ . Hi r Hi Î§ÕÎ—¾‚ • ·—• lÎEÕÙÒ§¾¡ kÎ• — ‚ Ü·ÙnÎ Ol l f ŽŠêZ^D; ZÔ j l Žƒ{ ƒ{ F

ZÏ ‚ é ¾ÎZ—Òæ—ÒÎEj f HDM̂ i NHŒj f ; s\ . Hi r Hi FnÎ) Î—¾‚ • ·—• kÎÙ¤—Î—î Ù—¾Õ§Ã¾Î» ‚ ¾‚ ¡ —ÕÎÙ¤—ÎZÏ —’ " ÃÒ¡ —
Õ—Òæ—ÒÎÏ ÒÃ’ —ÕÕÎ·Ã’ ‚ ··ðÎ§¾ÕÙ—‚ • ÎÃ Î’ Ã¾¾—’ Ù§¾¡ ÎÙÃÎ‚ ¾Î—î Ù—Ò¾‚ ·ÎÕ—Òæ—ÒÎæ§‚ Î ; f P
 ; j H0i Z lÎE• ÃÃ·—‚ ¾k
• — ‚ Ü·ÙnÎ M; Zj H F

Z—Òæ—ÒÎT‚ Ù¤ÎEj f HDM̂ i NHŒj Hi r Hi * ; l OFnÎ] ¤—Î’ Ã» » ‚ ¾• ÎÃÒÎ‚ • ÕÃ·ÜÙ—ÎÏ ‚ Ù¤ÎÙÃÎÙ¤—ÎZÏ —’ " ÃÒ¡ —

• §¾‚ ÒðlÎW—ÑÜ§Ò—ÕÎ j f ; s \ . Hi r Hi ÎÙÃÎ• —Î—¾‚ • ·—• lÎEÕÙÒ§¾¡ kÎ• — ‚ Ü·ÙnÎ j f HDM̂ i NH F

TÒ— —ÒÒ—• ÎTÃÒÙÎEj f HDM̂ i NHŒf i HMHi i HF* ^ i l FnÎ] ¤—ÎÏ Ò— —ÒÒ—• ÎÏ ÃÒÙÎ ÃÒÎÙ¤—Î·Ã’ ‚ ··ðÎÕÏ ‚ é ¾—•
ZÏ —’ " ÃÒ¡ —ÎÕ—Òæ—ÒlÎ] ¤—Î—î Ù—¾Õ§Ã¾Îé §··Î‚ ÙÙ—» Ï ÙÎÙÃÎÜÕ—ÎÙ¤§ÕÎÏ ÃÒÙkÎ• ÜÙÎé §··Î ‚ ··Î• ‚ ’ ´ ÎÙÃÎ‚ ¾ÃÙ¤—Ò
‚ æ‚ §·‚ • ·—ÎÏ ÃÒÙÎ§ Î§ÙÎ§ÕÎ‚ ·Ò—‚ • ðÎ§¾ÎÜÕ—lÎW—ÑÜ§Ò—ÕÎ j f ; s \ . Hi r Hi ÎÙÃÎ• —Î—¾‚ • ·—• lÎE§¾Ù—¡ —ÒÎ• —Ùé ——¾Î�
‚ ¾• Î	 � � � � kÎ• — ‚ Ü·ÙnÎ ƒ{ ƒ{ F

Z—Òæ—ÒÎ] Ü¾§¾¡

] ¤—Õ—ÎÕ—ÙÙ§¾¡ ÕÎÃ¾·ðÎ‚ Ï Ï ·ðÎé ¤—¾Î j f ; s \ . Hi r Hi Î§ÕÎ—¾‚ • ·—• l

� ‚ ’ ¤—Î� ÃÜ¾• ÎEj f HDM̂ i NHŒD; DOH
 ^m\ F FnÎ] ¤—ÎÕ§ø—ÎÃ ÎÙ¤—Î7W_ Î’ ‚ ’ ¤—Î ÃÒÎZ: ] ÎÕÃ·æ—ÒÎÒ—ÕÜ·ÙÕl

7—‚ æ—Î• ·‚ ¾́ Î ÃÒÎ• — ‚ Ü·ÙlÎE§¾Ù—¡ —ÒÎÃÒÎ¾Ü··kÎ• — ‚ Ü·ÙnÎ \ mZZ F

Z—» ‚ Ï ¤ÃÒ—Î7§» §ÙÎEj f HDM̂ i NHŒj H[ ; f Ô i H� P[ Pl FnÎ] ¤—Î» ‚ î §» Ü» Î¾Ü» • —ÒÎÃ Î’ Ã¾’ ÜÒÒ—¾ÙÎZ: ]
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� ¤—’ ´ Îé —• æ§—é n

BÏ —¾ÎÙ¤—Î� —æ—·ÃÏ —ÒÎ] ÃÃ·ÕnÎ � HZf ï ÿï / ^NNZHï 
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F; l ; §MPZHþ² j H\ j ^ i §F; l ; ŒDj r ² •
f ; i ; [ j þŸ² [ P\ §l H[ f Hi ; l mi H² Žï | { Œ{ • ï ² [ ; t §l H[ f Hi ; l mi H² Žï } • Œ{   •
i ^Cmj l \ Hj j þ/ i mH

ž



Ht f ^ i l • j uj l H[ • ï FHMP\ Pl P^ \ • ï ŠŠÃž

� î Ï ÃÒÙÎ‚ ÎÕÏ —’ § §’ ‚ Ù§Ã¾ÎÙÃÎ• §  —Ò—¾ÙÎ ÃÒ» ‚ ÙÕÎE—l¡ lkÎ7)7BÎ ÃÒ» ‚ ÙFl

4—ðÎT‚ Ò‚ » —Ù—ÒÕn

j uj l H[ ÎEÕÙÒFnÎ] ¤—ÎÕðÕÙ—» Î’ Ã¾Ù‚ §¾§¾¡ ÎÙ¤—Î• — §¾§Ù§Ã¾

FHMP\ Pl P^ \ ÎEÕÙÒFnÎ= ‚ » —ÎÃ ÎÙ¤—ÎÕÏ —’ ÎÙÃÎ—î Ï ÃÒÙ

Ht f ^ i l §l uf H ÎE• §’ ÙFnÎ� î Ï ÃÒÙÎ ÃÒ» ‚ ÙÎ’ Ã¾ §¡ ÜÒ‚ Ù§Ã¾ÎE• — ‚ Ü·ÙÕÎÙÃÎ7)7BM

_ Õ—ÎÃ¾—ÎÃ Î � 7* " - / §� � � " kÎ � 7* " - / §� . "  kÎÃÒÎ � 7* " - / §- / � � / Î• — §¾—• Î§¾ÎÙ¤—Î·§• Ò‚ Òð
f ; i ; [ j §MPZH ÎEÕÙÒUT‚ Ù¤FnÎT‚ Ù¤ÎÙÃÎÕðÕÙ—» ÎÏ ‚ Ò‚ » —Ù—ÒÕÎ §·—

f ; i ; [ j ÎE• §’ ÙFnÎ� §Ò—’ ÙÎÕðÕÙ—» ÎÏ ‚ Ò‚ » —Ù—ÒÕÎ‚ ÕÎ• §’ Ù§Ã¾‚ Òð
= ÃÙ—nÎTÒÃæ§• —Î‚ ÙÎ» ÃÕÙÎÃ¾—ÎÃ Î f ; i ; [ j §MPZH ÎÃÒÎ f ; i ; [ j

H\ D̂ FP\ N ÎE• §’ ÙFnÎW—’ ÃÒ• Î—¾’ Ã• §¾¡ Î’ Ã¾ §¡ ÜÒ‚ Ù§Ã¾

i Hl mi \ §j l i P\ N ÎE• ÃÃ·FnÎ) Î] ÒÜ—kÎÒ—ÙÜÒ¾Î—î Ï ÃÒÙ—• ÎÕÙÒ§¾¡ pÎ§ Î" ‚ ·Õ—kÎ• §ÕÏ ·‚ ðÎ3ZB= ÎE• — ‚ Ü·ÙnÎ" ‚ ·Õ—F

� î ‚ » Ï ·—Õn

˜ ï 
 Pj f Z; uï ; \ P[ ; l P^ \ ï Mi ; [ Hj ï P\ ï � mf ul Hi
j f HDM̂ i NHŒ; \ P[ ; l H•

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
j r N§MPZHþ² l H[ f Œj r N² •
F; l ; §MPZHþ² j H\ j ^ i §F; l ; ŒDj r ²

ž

˜ ï . ; r Hï ; \ P[ ; l P^ \ ï ; j ï � � � ï MPZH
j f HDM̂ i NHŒ; \ P[ ; l H•

j uj l H[ þ² j DH\ H² •
j r N§MPZHþ² j DH\ HŒj r N² •
F; l ; §MPZHþ² j DH\ HŒWj ^ \ ² •
j ; r H§NPMþ² ^ml f ml ŒNPM²

ž

˜ ï � Hl ï � � � ï F; l ; ï ; j ï C; j H• • ï j l i P\ N
NPM§F; l ; ï þï j f HDM̂ i NHŒ; \ P[ ; l H•

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
j r N§MPZHþ² l H[ f Œj r N² •
F; l ; þj u\ l OHl PD§FM•
H\ D̂ FP\ Nþ\ Hj l HF§H\ D̂ FP\ N• ž•
i Hl mi \ §NPMþ/ i mH

ž

˜ ï � \ P[ ; l Hï sPl Oï j uj l H[ ï f ; i ; [ Hl Hi j
j f HDM̂ i NHŒ; \ P[ ; l H•

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
j r N§MPZHþ² l H[ f Œj r N² •
F; l ; §MPZHþ² j H\ j ^ i §F; l ; ŒDj r ² •
f ; i ; [ j þŸ² l H[ f §l Oi Hj Ô ZF² Žï } €Œ{  

ž

˜ ï � \ P[ ; l Hï sPl Oï f ; i ; [ Hl Hi j ï Mi ^ [ ï MPZH
j f HDM̂ i NHŒ; \ P[ ; l H•

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
j r N§MPZHþ² l H[ f Œj r N² •
F; l ; §MPZHþ² j H\ j ^ i §F; l ; ŒDj r ² •
f ; i ; [ j §MPZHþ² l H[ f Hi ; l mi H§D̂ \ MPNŒWj ^ \ ² •
j ; r H§NPMþ² ^ml f ml ŒNPM²

ž



DOHDY§j ; l Pj MP; CPZPl u• j uj l H[ • ï FHMP\ Pl P^ \ þ ^ \ H• ï Ht f i Hj j P^ \ þ ^ \ H•
ŠŠÃž

� ¤—’ ´ ÎÕ‚ Ù§Õ §‚ • §·§ÙðÎÃ Î‚ ÎÕ§¾¡ ·—ÎÕÏ —’ kÎ‚ ¾Î§¾·§¾—Î—î Ï Ò—ÕÕ§Ã¾kÎÃÒÎÙ¤—Îé ¤Ã·—ÎÕðÕÙ—» l

4—ðÎT‚ Ò‚ » —Ù—ÒÕn

j uj l H[ ÎEÕÙÒFnÎ] ¤—ÎÕðÕÙ—» Î’ Ã¾Ù‚ §¾§¾¡ ÎÙ¤—Î• — §¾§Ù§Ã¾EÕF

FHMP\ Pl P^ \ ÎEÕÙÒÎVÎ= Ã¾—FnÎ= ‚ » —ÎÃ ÎÙ¤—ÎÕÏ —’ ÎÙÃÎ’ ¤—’ ´

Ht f i Hj j P^ \ ÎEÕÙÒÎVÎ= Ã¾—FnÎ)¾·§¾—Î7§·ÃÎ• ÃÃ·—‚ ¾Î—î Ï Ò—ÕÕ§Ã¾ÎÙÃÎ’ ¤—’ ´ Î§¾ÎÙ¤—Î¡ §æ—¾ÎÕðÕÙ—» Î’ Ã¾Ù—î Ù

= ÃÙ—nÎTÒÃæ§• —Î‚ ÙÎ» ÃÕÙÎÃ¾—ÎÃ Î FHMP\ Pl P^ \ ÎÃÒÎ Ht f i Hj j P^ \

) Î• ÃÙ¤Î FHMP\ Pl P^ \ Î‚ ¾• Î Ht f i Hj j P^ \ Î‚ Ò—Î  ^ \ H kÎÙ¤—ÎZ� 4Î’ ¤—’ ´ ÕÎÙ¤—Îé ¤Ã·—ÎÕðÕÙ—»

l P[ Ĥ ml ÎE§¾ÙÎVÎ ·Ã‚ ÙFnÎ] §» —ÃÜÙÎ§¾ÎÕ—’ Ã¾• ÕÎ ÃÒÎÙ¤—ÎÕ‚ Ù§Õ §‚ • §·§ÙðÎÑÜ—ÒðÎE• — ‚ Ü·ÙnÎ� � M

i Hl mi \ §FHl ; PZj ÎE• ÃÃ·FnÎ) Î / i mH kÎÒ—ÙÜÒ¾ÎÙ¤—ÎÕÙÒÜ’ ÙÜÒ—• ÎÕ‚ Ù§Õ §‚ • §·§ÙðÎÒ—ÕÏ Ã¾Õ—Î§¾ÕÙ—‚ • ÎÃ Î‚ Î• ÃÃ·
E• — ‚ Ü·ÙnÎ � ; Zj H F

W—ÙÜÒ¾Õn

Ĉ ^Z nÎ / i mH Îé ¤—¾ÎÕ‚ Ù§Õ §‚ • ·—kÎ � ; Zj H ÎÃÙ¤—Òé §Õ—l

) Î i Hl mi \ §FHl ; PZj þ/ i mH kÎÒ—ÙÜÒ¾ÕÎ‚ Î• §’ Ù§Ã¾‚ ÒðÎé §Ù¤ÎÙé ÃÎ´ —ðÕn

² j l ; l mj ² nÎ] ¤—ÎÕ‚ Ù§Õ §‚ • §·§ÙðÎÃÜÙ’ Ã» —lÎ� ¤—’ ´ Î i Hj mZl ¡ ² j l ; l mj ² ¢¡ ² l ; N² ¢ Î ÃÒÎÃ¾—ÎÃ n

² � ^ \ j Pj l H\ l ² ÎZÎÙ¤—ÎÕÏ —’ Î§ÕÎÕ‚ Ù§Õ §‚ • ·—l

² � \ � ^ \ j Pj l H\ l ² ÎZÎÙ¤—ÎÕÏ —’ Î§ÕÎÜ¾Õ‚ Ù§Õ §‚ • ·—lÎ] ¤—Î ² D̂ \ l H\ l j ² Î §—·• Î’ Ã¾Ù‚ §¾ÕÎ‚ ¾
0\ j ; l � \ M̂ ÎÃ• ³—’ ÙÎé §Ù¤Î• —Ù‚ §·ÕÎ‚ • ÃÜÙÎÙ¤—ÎÜ¾Õ‚ ÙÎ’ ÃÒ—l

² 0\ Y\ ^s\ ² ÎZÎÙ¤—ÎÕÃ·æ—ÒÎ’ ÃÜ·• Î¾ÃÙÎ• —Ù—Ò» §¾—ÎÕ‚ Ù§Õ §‚ • §·§Ùðl

² / P[ HF" ml ² ÎZÎÙ¤—ÎÕÃ·æ—ÒÎÙ§» —• ÎÃÜÙlÎ] ¤—Î ² D̂ \ l H\ l j ² Î §—·• Î’ Ã¾Ù‚ §¾ÕÎÙ¤—ÎÙ§» —ÃÜÙ
• ÜÒ‚ Ù§Ã¾Î§¾Î» §’ ÒÃÕ—’ Ã¾• Õl

² f ; i ; [ §j Pl m; l P^ \ ² nÎ� —Õ’ Ò§• —ÕÎ¤Ãé ÎÕðÕÙ—» ÎÏ ‚ Ò‚ » —Ù—ÒÕÎEf ; i ; [ Î• —’ ·‚ Ò‚ Ù§Ã¾ÕFÎé —Ò—
¤‚ ¾• ·—• Î• ÜÒ§¾¡ ÎÙ¤—Î’ ¤—’ ´ n

² 0j P\ N
 HM; mZl j ² ÎZÎÙ¤—ÎÕÃ·æ—ÒÎ §î —• Î‚ ··ÎÏ ‚ Ò‚ » —Ù—ÒÕÎÙÃÎÙ¤—§ÒÎ• —’ ·‚ Ò—• Î• — ‚ Ü·ÙÎæ‚ ·Ü—Õ
‚ ¾• Î ÃÜ¾• ÎÙ¤—ÎÒ—ÕÜ·ÙÎé §Ù¤ÎÙ¤ÃÕ—Î• — ‚ Ü·ÙÕlÎ] ¤§ÕÎ§ÕÎÙ¤—Î §ÒÕÙÎÕÙÒ‚ Ù—¡ ðÎ‚ ÙÙ—» Ï Ù—• l

² 0\ MPt HF* ; i ; [ j ² ÎZÎÙ¤—ÎÕÃ·æ—ÒÎ·— ÙÎ‚ ··ÎÏ ‚ Ò‚ » —Ù—ÒÕÎ Ò——ÎEÜ¾’ Ã¾ÕÙÒ‚ §¾—• FlÎ] ¤§Õ

¤‚ Ï Ï —¾ÕÎé ¤—¾ÎÙ¤—Î’ ¤—’ ´ Îé §Ù¤Î• — ‚ Ü·ÙÎæ‚ ·Ü—ÕÎ• §• Î¾ÃÙÎð§—·• Î‚ Î ² � ^ \ j Pj l H\ l ² ÎÒ—ÕÜ·Ùk

˜ ï � t f ^ i l ï l ^ ï � � � " ï M̂ i [ ; l ï ; j ï j l i P\ N
ZPZ^§i Hj mZl ï þï j f HDM̂ i NHŒHt f ^ i l •

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
FHMP\ Pl P^ \ þ² ; Zs; uj §P\ §Ĉ m\ Fj ² •
Ht f ^ i l §l uf Hþ� 7* " - / §� � � " •
i Hl mi \ §j l i P\ Nþ/ i mH

ž
f i P\ l • ZPZ^§i Hj mZl ž

˜ ï � t f ^ i l ï sPl Oï f ; i ; [ j ï MPZH
Ht f ^ i l §i Hj mZl ï þï j f HDM̂ i NHŒHt f ^ i l •

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
FHMP\ Pl P^ \ þ² ; Zs; uj §P\ §Ĉ m\ Fj ² •
Ht f ^ i l §l uf Hþ� 7* " - / §� � � " •
f ; i ; [ j §MPZHþ² l H[ f Hi ; l mi H§D̂ \ MPNŒWj ^ \ ² •
i Hl mi \ §j l i P\ Nþ/ i mH

ž

˜ ï � t f ^ i l ï sPl Oï f ; i ; [ j ï FPDl
Ht f ^ i l §i Hj mZl ï þï j f HDM̂ i NHŒHt f ^ i l •

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
FHMP\ Pl P^ \ þ² ; Zs; uj §P\ §Ĉ m\ Fj ² •
Ht f ^ i l §l uf Hþ� 7* " - / §� � � " •
f ; i ; [ j þŸ² [ P\ §l H[ f Hi ; l mi H² Žï | { Œ{ • ï ² [ ; t §l H[ f Hi ; l mi H² Žï } • Œ{   •
i Hl mi \ §j l i P\ Nþ/ i mH

ž

˜ ï � t f ^ i l ï l ^ ï � . "  ï M̂ i [ ; l ï • FPj f Z; uï P\ ï � mf ul Hi ž
j f HDM̂ i NHŒHt f ^ i l •

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
FHMP\ Pl P^ \ þ² Om[ PFPl u§D̂ i i HZ; l P^ \ ² •
Ht f ^ i l §l uf Hþ� 7* " - / §� . "  

ž



ÕÃÎÙ¤—ÎÕÃ·æ—ÒÎÒ—ÙÒ§—• Îé §Ù¤ÎÏ ‚ Ò‚ » —Ù—ÒÕÎ‚ ÕÎ Ò——Îæ‚ Ò§‚ • ·—Õl

] ¤—Î» —‚ ¾§¾¡  Ü·Î’ Ã» • §¾‚ Ù§Ã¾ÕÎÃ Î j l ; l mj Î‚ ¾• Î f ; i ; [ §j Pl m; l P^ \ Î‚ Ò—n

E² � ^ \ j Pj l H\ l ² kÎ ² 0j P\ N
 HM; mZl j ² FÎZÎÙ¤—ÎÕÏ —’ Î§ÕÎÕ‚ Ù§Õ §‚ • ·—Îé ¤—¾ÎÙ¤—ÎÏ ‚ Ò‚ » —Ù—ÒÕÎ‚ Ò—

 §î —• ÎÙÃÎÙ¤—§ÒÎ• —’ ·‚ Ò—• Î• — ‚ Ü·ÙÕl
E² � ^ \ j Pj l H\ l ² kÎ ² 0\ MPt HF* ; i ; [ j ² FÎZÎÙ¤—ÎÕÏ —’ Î§ÕÎÕ‚ Ù§Õ §‚ • ·—kÎ• ÜÙÎ¾ÃÙÎé ¤—¾ÎÙ¤—
Ï ‚ Ò‚ » —Ù—ÒÕÎ‚ Ò—Î §î —• ÎÙÃÎÙ¤—§ÒÎ• —’ ·‚ Ò—• Î• — ‚ Ü·ÙÕl
E² � \ � ^ \ j Pj l H\ l ² kÎ ² 0\ MPt HF* ; i ; [ j ² FÎZÎ ÃÒÎ‚ ··ÎÏ ÃÕÕ§• ·—Îæ‚ ·Ü—ÕÎÃ ÎÙ¤—ÎÏ ‚ Ò‚ » —Ù—ÒÕkÎÙ¤—
ÕÏ —’ ÎÒ—» ‚ §¾ÕÎÜ¾Õ‚ Ù§Õ §‚ • ·—l

� î ‚ » Ï ·—Õn

DOHDY§r ; ZPFPl u• j uj l H[ • ï FHMP\ Pl P^ \ þ ^ \ H• ï Ht f i Hj j P^ \ þ ^ \ H• ï ŠŠÃž

� ¤—’ ´ Îæ‚ ·§• §ÙðÎÃ Î‚ ÎÕ§¾¡ ·—ÎÕÏ —’ ÎÃÒÎ‚ ¾Î§¾·§¾—Î—î Ï Ò—ÕÕ§Ã¾ÎÜ¾• —ÒÎÙ¤—ÎÕðÕÙ—» ’ÕÎ‚ ÕÕÜ» Ï Ù§Ã¾Õl

4—ðÎT‚ Ò‚ » —Ù—ÒÕn

j uj l H[ ÎEÕÙÒFnÎ] ¤—ÎÕðÕÙ—» Î’ Ã¾Ù‚ §¾§¾¡ ÎÙ¤—Î• — §¾§Ù§Ã¾ÎÃÒÎ§¾Îé ¤ÃÕ—Î’ Ã¾Ù—î ÙÎÙ¤—Î—î Ï Ò—ÕÕ§Ã¾Î§Õ
Ï ‚ ÒÕ—•

FHMP\ Pl P^ \ ÎEÕÙÒÎVÎ= Ã¾—FnÎ= ‚ » —ÎÃ ÎÙ¤—ÎÕÏ —’ ÎÙÃÎÏ ÒÃæ—

Ht f i Hj j P^ \ ÎEÕÙÒÎVÎ= Ã¾—FnÎ)¾·§¾—Î7§·ÃÎ• ÃÃ·—‚ ¾Î—î Ï Ò—ÕÕ§Ã¾ÎÙÃÎÏ ÒÃæ—Î§¾ÎÙ¤—Î¡ §æ—¾ÎÕðÕÙ—» Î’ Ã¾Ù—î Ù

= ÃÙ—nÎTÒÃæ§• —Î—î ‚ ’ Ù·ðÎÃ¾—ÎÃ Î FHMP\ Pl P^ \ ÎÃÒÎ Ht f i Hj j P^ \

l P[ Ĥ ml ÎE§¾ÙÎVÎ ·Ã‚ ÙFnÎ] §» —ÃÜÙÎ§¾ÎÕ—’ Ã¾• ÕÎ ÃÒÎÙ¤—Îæ‚ ·§• §ÙðÎÑÜ—ÒðÎE• — ‚ Ü·ÙnÎ� � M

i Hl mi \ §FHl ; PZj ÎE• ÃÃ·FnÎ) Î / i mH kÎÒ—ÙÜÒ¾ÎÙ¤—ÎÕÙÒÜ’ ÙÜÒ—• Îæ‚ ·§• §ÙðÎÒ—ÕÏ Ã¾Õ—Î§¾ÕÙ—‚ • ÎÃ Î‚ Î• ÃÃ·
E• — ‚ Ü·ÙnÎ � ; Zj H F

W—ÙÜÒ¾Õn

Ĉ ^Z nÎ / i mH Îé ¤—¾ÎÙ¤—ÎÙ‚ Ò¡ —ÙÎ§ÕÎæ‚ ·§• kÎ � ; Zj H ÎÃÙ¤—Òé §Õ—l
) Î i Hl mi \ §FHl ; PZj þ/ i mH kÎÒ—ÙÜÒ¾ÕÎÙ¤—ÎÕÙÒÜ’ ÙÜÒ—• Îæ‚ ·§• §ÙðÎÒ—ÕÜ·ÙÎ ÒÃ» ÎÙ¤—ÎZÏ —’ " ÃÒ¡ —Î� T)lÎ� ¤—’ ´

i Hj mZl ¡ ² j l ; l mj ² ¢¡ ² l ; N² ¢ Î ÃÒÎÙ¤—ÎÃÜÙ’ Ã» —Î‚ ¾• Î i Hj mZl ¡ ² f ; i ; [ §j Pl m; l P^ \ ² ¢ Î ÃÒÎ¤Ãé
• — ‚ Ü·Ù—• ÎÏ ‚ Ò‚ » —Ù—ÒÕÎé —Ò—Î¤‚ ¾• ·—• l

� î ‚ » Ï ·—Õn

˜ ï � OHDYï ; ï j P\ NZHï j f HD
Pj §j ; l Pj MP; CZHï þï j f HDM̂ i NHŒDOHDY§j ; l Pj MP; CPZPl u•

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
FHMP\ Pl P^ \ þ² ; Zs; uj §P\ §Ĉ m\ Fj ²

ž
f i P\ l • Pj §j ; l Pj MP; CZHž

˜ ï � Hl ï l OHï FHl ; PZHFï i Hj f ^ \ j Hï l ^ ï P\ j f HDl ï l OHï f ; i ; [ ï j Pl m; l P^ \
FHl ; PZj ï þï j f HDM̂ i NHŒDOHDY§j ; l Pj MP; CPZPl u•

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
FHMP\ Pl P^ \ þ² ; Zs; uj §P\ §Ĉ m\ Fj ² •
i Hl mi \ §FHl ; PZj þ/ i mH

ž
f i P\ l • FHl ; PZj ¡ ² j l ; l mj ² ¢¡ ² l ; N² ¢žï ï ï ï ï ï ï ï ˜ ï HŒNŒï ² � ^ \ j Pj l H\ l ²
f i P\ l • FHl ; PZj ¡ ² f ; i ; [ §j Pl m; l P^ \ ² ¢žï ï ï ï ï ï ˜ ï HŒNŒï ² 0j P\ N
 HM; mZl j ² ï ^ i ï ² 0\ MPt HF* ; i ; [ j ²

˜ ï � OHDYï l OHï sÔ ZHï j uj l H[ ï ; j ï ; ï Ĉ ^Z
j uj l H[ §Pj §j ; l Pj MP; CZHï þï j f HDM̂ i NHŒDOHDY§j ; l Pj MP; CPZPl u•

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ²
ž
f i P\ l • j uj l H[ §Pj §j ; l Pj MP; CZHž

˜ ï � OHDYï ; \ ï P\ ZP\ Hï Ht f i Hj j P^ \ ï P\ ï l OHï j uj l H[ ï D̂ \ l Ht l
Ht f i §Pj §j ; l Pj MP; CZHï þï j f HDM̂ i NHŒDOHDY§j ; l Pj MP; CPZPl u•

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
Ht f i Hj j P^ \ þ² ; Zs; uj ï • [ P\ §l H[ f Hi ; l mi Hï <Oï l H[ f Hi ; l mi Hï <Oï [ ; t §l H[ f Hi ; l mi Hž²

ž
f i P\ l • Ht f i §Pj §j ; l Pj MP; CZHž



DOHDY§HhmPr ; ZH\ DH• j uj l H[ • ï ZHMl • ï i PNOl • ï ŠŠÃž

� ¤—’ ´ Îé ¤—Ù¤—ÒÎÙé ÃÎÕÏ —’ ÕÎÃÒÎ§¾·§¾—Î—î Ï Ò—ÕÕ§Ã¾ÕÎ‚ Ò—Î·Ã¡ §’ ‚ ··ðÎ—ÑÜ§æ‚ ·—¾ÙÎÜ¾• —ÒÎÙ¤—ÎÕðÕÙ—» ’Õ
‚ ÕÕÜ» Ï Ù§Ã¾Õl

4—ðÎT‚ Ò‚ » —Ù—ÒÕn

j uj l H[ ÎEÕÙÒFnÎ] ¤—ÎÕðÕÙ—» Î§¾Îé ¤ÃÕ—Î’ Ã¾Ù—î ÙÎ• ÃÙ¤ÎÕ§• —ÕÎ‚ Ò—ÎÏ ‚ ÒÕ—•

ZHMl ÎEÕÙÒFnÎ" §ÒÕÙÎÕÏ —’ Î¾‚ » —ÎÃÒÎ§¾·§¾—Î7§·ÃÎ—î Ï Ò—ÕÕ§Ã¾

i PNOl ÎEÕÙÒFnÎZ—’ Ã¾• ÎÕÏ —’ Î¾‚ » —ÎÃÒÎ§¾·§¾—Î7§·ÃÎ—î Ï Ò—ÕÕ§Ã¾
l P[ Ĥ ml ÎE§¾ÙÎVÎ ·Ã‚ ÙFnÎ] §» —ÃÜÙÎ§¾ÎÕ—’ Ã¾• ÕÎE• — ‚ Ü·ÙnÎ� � M

i Hl mi \ §FHl ; PZj ÎE• ÃÃ·FnÎ) Î / i mH kÎÒ—ÙÜÒ¾ÎÙ¤—ÎÕÙÒÜ’ ÙÜÒ—• Î—ÑÜ§æ‚ ·—¾’ —ÎÒ—ÕÏ Ã¾Õ—Î§¾ÕÙ—‚ • ÎÃ Î‚ Î• ÃÃ·
E• — ‚ Ü·ÙnÎ � ; Zj H F

W—ÙÜÒ¾Õn

Ĉ ^Z nÎ / i mH Îé ¤—¾ÎÙ¤—ÎÙé ÃÎÙ‚ Ò¡ —ÙÕÎ‚ Ò—Î—ÑÜ§æ‚ ·—¾ÙkÎ � ; Zj H ÎÃÙ¤—Òé §Õ—l
) Î i Hl mi \ §FHl ; PZj þ/ i mH kÎÒ—ÙÜÒ¾ÕÎÙ¤—ÎÕÙÒÜ’ ÙÜÒ—• Î—ÑÜ§æ‚ ·—¾’ —ÎÒ—ÕÜ·ÙÎ ÒÃ» ÎÙ¤—ÎZÏ —’ " ÃÒ¡ —Î� T)l
� ¤—’ ´ Î i Hj mZl ¡ ² j l ; l mj ² ¢¡ ² l ; N² ¢ Î ÃÒÎÙ¤—ÎÃÜÙ’ Ã» —Î‚ ¾• Î i Hj mZl ¡ ² f ; i ; [ §j Pl m; l P^ \ ² ¢ Î ÃÒÎ¤Ãé
• — ‚ Ü·Ù—• ÎÏ ‚ Ò‚ » —Ù—ÒÕÎé —Ò—Î¤‚ ¾• ·—• l

� î ‚ » Ï ·—Õn

˜ ï � OHDYï ; ï j P\ NZHï j f HD
Pj §r ; ZPFï þï j f HDM̂ i NHŒDOHDY§r ; ZPFPl u•

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
FHMP\ Pl P^ \ þ² ; Zs; uj §P\ §Ĉ m\ Fj ²

ž
f i P\ l • Pj §r ; ZPFž

˜ ï � OHDYï ; \ ï P\ ZP\ Hï Ht f i Hj j P^ \ ï P\ ï l OHï j uj l H[ ï D̂ \ l Ht l
Ht f i §Pj §r ; ZPFï þï j f HDM̂ i NHŒDOHDY§r ; ZPFPl u•

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
Ht f i Hj j P^ \ þ² ; Zs; uj ï • [ P\ §l H[ f Hi ; l mi Hï <Oï l H[ f Hi ; l mi Hï <Oï [ ; t §l H[ f Hi ; l mi Hž²

ž
f i P\ l • Ht f i §Pj §r ; ZPFž

˜ ï � Hl ï l OHï FHl ; PZHFï i Hj f ^ \ j Hï sOH\ ï u^mï \ HHFï Pl
FHl ; PZj ï þï j f HDM̂ i NHŒDOHDY§r ; ZPFPl u•

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
FHMP\ Pl P^ \ þ² ; Zs; uj §P\ §Ĉ m\ Fj ² •
i Hl mi \ §FHl ; PZj þ/ i mH

ž
f i P\ l • FHl ; PZj ¡ ² j l ; l mj ² ¢¡ ² l ; N² ¢• ï FHl ; PZj ¡ ² f ; i ; [ §j Pl m; l P^ \ ² ¢ž

˜ ï � OHDYï l O; l ï l s^ ï M̂ i [ mZ; l P^ \ j ï ; Ni HH
; i H§HhmPr ; ZH\ l ï þï j f HDM̂ i NHŒDOHDY§HhmPr ; ZH\ DH•

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
ZHMl þ² ; Zs; uj §P\ §Ĉ m\ Fj ² •
i PNOl þ² ; Zs; uj ï • [ P\ §l H[ f Hi ; l mi Hï <Oï l H[ f Hi ; l mi Hï <Oï [ ; t §l H[ f Hi ; l mi Hž²

ž
f i P\ l • ; i H§HhmPr ; ZH\ l ž

˜ ï � Pt ï ^Mï P\ ZP\ Hï Ht f i Hj j P^ \ j
; i H§HhmPr ; ZH\ l ï þï j f HDM̂ i NHŒDOHDY§HhmPr ; ZH\ DH•

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
ZHMl þ² t ï ÿï { ï &� ï uï ÿï { ² •
i PNOl þ² uï ÿï { ï &� ï t ï ÿï { ²

ž
f i P\ l • ; i H§HhmPr ; ZH\ l ž

˜ ï � Hl ï l OHï FHl ; PZHFï i Hj f ^ \ j H
FHl ; PZj ï þï j f HDM̂ i NHŒDOHDY§HhmPr ; ZH\ DH•

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
ZHMl þ² ; Zs; uj §P\ §Ĉ m\ Fj ² •
i PNOl þ² ; Zs; uj ï • [ P\ §l H[ f Hi ; l mi Hï <Oï l H[ f Hi ; l mi Hï <Oï [ ; t §l H[ f Hi ; l mi Hž² •
i Hl mi \ §FHl ; PZj þ/ i mH

ž
f i P\ l • FHl ; PZj ¡ ² j l ; l mj ² ¢¡ ² l ; N² ¢• ï FHl ; PZj ¡ ² f ; i ; [ §j Pl m; l P^ \ ² ¢ž



Ht H[ f ZPMu• j uj l H[ • ï FHMP\ Pl P^ \ • ï ŠŠÃž

# —¾—Ò‚ Ù—Î—î ‚ » Ï ·—Î• ‚ Ù‚ ÎÙ¤‚ ÙÎÕ‚ Ù§Õ §—ÕÎ‚ ÎÕÏ —’ § §’ ‚ Ù§Ã¾l

4—ðÎT‚ Ò‚ » —Ù—ÒÕn

j uj l H[ ÎEÕÙÒFnÎ] ¤—ÎÕðÕÙ—» Î’ Ã¾Ù‚ §¾§¾¡ ÎÙ¤—Î• — §¾§Ù§Ã¾

FHMP\ Pl P^ \ ÎEÕÙÒFnÎ= ‚ » —ÎÃ ÎÙ¤—ÎÕÏ —’ ÎÙÃÎ—î —» Ï ·§ ð

; j j m[ f l P^ \ j ÎE·§ÕÙFnÎ� • • §Ù§Ã¾‚ ·Î‚ ÕÕÜ» Ï Ù§Ã¾ÕÎÙÃÎ’ Ã¾ÕÙÒ‚ §¾Î¡ —¾—Ò‚ Ù§Ã¾ÎE• — ‚ Ü·ÙnÎGHFlÎ� ‚ ’ ¤
‚ ÕÕÜ» Ï Ù§Ã¾Î§ÕÎ‚ Î• §’ Ù§Ã¾‚ ÒðÎé §Ù¤n

² Ht f i Hj j P^ \ ² ÎEÕÙÒFnÎ� Î7§·ÃÎ• ÃÃ·—‚ ¾Î—î Ï Ò—ÕÕ§Ã¾ÎEÃÒÎÙ¤—Î¾‚ » —ÎÃ Î‚ ¾Î—î §ÕÙ§¾¡ ÎÕÏ —’ U• — FÎÙÃ
‚ ÕÕÜ» —Î• ÜÒ§¾¡ Î¡ —¾—Ò‚ Ù§Ã¾l

² i PNPFPl u² ÎEÕÙÒFnÎ� §Ù¤—ÒÎ ² � ; i F² ÎÃÒÎ ² . ^Ml ² lÎZ——ÎW§¡ §• §ÙðÎ7—æ—·ÕÎ• —·Ãé l

\ §f ^P\ l j ÎE§¾ÙFnÎ= Ü» • —ÒÎÃ Î• ‚ Ù‚ ÎÏ Ã§¾ÙÕÎÙÃÎ¡ —¾—Ò‚ Ù—ÎE• — ‚ Ü·ÙnÎ� � M
f ; i ; [ j §MPZH ÎEÕÙÒUT‚ Ù¤FnÎT‚ Ù¤ÎÙÃÎÕðÕÙ—» ÎÏ ‚ Ò‚ » —Ù—ÒÕÎ §·—

f ; i ; [ j ÎE• §’ ÙFnÎ� §Ò—’ ÙÎÕðÕÙ—» ÎÏ ‚ Ò‚ » —Ù—ÒÕÎ‚ ÕÎ• §’ Ù§Ã¾‚ Òð
= ÃÙ—nÎTÒÃæ§• —Î‚ ÙÎ» ÃÕÙÎÃ¾—ÎÃ Î f ; i ; [ j §MPZH ÎÃÒÎ f ; i ; [ j

f ; i ; [ j §H\ D̂ FP\ N ÎE• §’ ÙFnÎW—’ ÃÒ• Î—¾’ Ã• §¾¡ Î ÃÒÎÙ¤—ÎÏ ‚ Ò‚ » —Ù—ÒÕ

l P[ Ĥ ml ÎE§¾ÙFnÎ] §» —ÃÜÙÎ§¾ÎÕ—’ Ã¾• ÕÎ ÃÒÎ—î —» Ï ·§ §’ ‚ Ù§Ã¾ÎE• — ‚ Ü·ÙnÎ� � M
; Zj ^§[ ^ \ Pl ^ i ÎE• ÃÃ·FnÎp ¤—Ù¤—ÒÎÙÃÎ‚ ·ÕÃÎ» Ã¾§ÙÃÒÎÙ¤—Î¡ —¾—Ò‚ Ù—• Î• ‚ Ù‚ ÎE• — ‚ Ü·ÙnÎ] ÒÜ—F

; l §CHNP\ \ P\ N ÎE• ÃÃ·FnÎ) Î] ÒÜ—ÎEÙ¤—Î• — ‚ Ü·ÙFkÎÙ¤—Î—î —» Ï ·§ §—ÒÎÕ—‚ Ò’ ¤—ÕÎ ÃÒÎ‚ ÎÙÒ‚ ’ —Îé ¤ÃÕ—Î §ÒÕÙ
Ù§» —ÎÏ Ã§¾ÙÎ‚ ·Ò—‚ • ðÎÕ‚ Ù§Õ §—ÕÎÙ¤—ÎÕÏ —’ lÎ) Î" ‚ ·Õ—kÎÙ¤—ÎÕÏ —’ Î» ‚ ðÎÃ¾·ðÎ• —’ Ã» —ÎÕ‚ Ù§Õ §—• Î‚ ÙÎ‚ Î·‚ Ù—Ò
Ï Ã§¾ÙÎ§¾ÎÙ¤—Î¡ —¾—Ò‚ Ù—• ÎÙÒ‚ ’ —lÎZ—ÙÙ§¾¡ ÎÙ¤§ÕÎÙÃÎ / i mH Î§ÕÎÜÕ— Ü·Îé ¤—¾ÎðÃÜÎé ‚ ¾ÙÎÙ¤—Î¡ —¾—Ò‚ Ù—•

—î ‚ » Ï ·—ÎÙÃÎ• —» Ã¾ÕÙÒ‚ Ù—ÎÕ‚ Ù§Õ ‚ ’ Ù§Ã¾Î ÒÃ» ÎÙ¤—ÎÕÙ‚ ÒÙpÎÕ—ÙÙ§¾¡ Î§ÙÎÙÃÎ � ; Zj H Î¡ §æ—ÕÎÙ¤—ÎÕÃ·æ—ÒÎ» ÃÒ—
 Ò——• Ã» Î‚ ¾• Î’ ‚ ¾Î¤—·Ï Îé ¤—¾ÎÙ¤—ÎÕÏ —’ Î§¾æÃ·æ—ÕÎÙ—» Ï ÃÒ‚ ·ÎÃÏ —Ò‚ ÙÃÒÕÎ·§́ —Î f ; j l ÎÙ¤‚ ÙÎ‚ Ò—Î¾‚ ÙÜÒ‚ ··ð
Õ‚ Ù§Õ §—• Î·‚ Ù—ÒÎ§¾ÎÙ¤—ÎÙÒ‚ ’ —l

MPt §FHM; mZl j ÎE• ÃÃ·FnÎ� — ‚ Ü·ÙÕÎÙÃÎ / i mH lÎp ¤—¾Î / i mH kÎÙ¤—Î—î —» Ï ·§ §—ÒÎ§ÕÎ ÃÒ’ —• ÎÙÃÎ §î Î‚ ¾ð
Ï ‚ Ò‚ » ÕÎé §Ù¤Î• — ‚ Ü·ÙÎæ‚ ·Ü—ÕÎÙÃÎÙ¤ÃÕ—Î• — ‚ Ü·ÙÕlÎp ¤—¾Î � ; Zj H kÎÙ¤—Î—î —» Ï ·§ §—ÒÎ§¡ ¾ÃÒ—ÕÎ• — ‚ Ü·Ù

æ‚ ·Ü—ÕÎ‚ ¾• ÎÙÒ—‚ ÙÕÎÏ ‚ Ò‚ » ÕÎ‚ ÕÎ Ò——Îæ‚ Ò§‚ • ·—ÕlÎZ——Î" §î §¾¡ ÎT‚ Ò‚ » ÕÎÙÃÎ� — ‚ Ü·ÙÎm‚ ·Ü—ÕÎ ÃÒÎ» ÃÒ—
• —Ù‚ §·Õl

i Hl mi \ §l P[ Hj Hi PHj ÎE• ÃÃ·FnÎ) Î] ÒÜ—kÎÒ—ÙÜÒ¾Î� ‚ Ù‚ " Ò‚ » —pÎ§ Î" ‚ ·Õ—kÎ• §ÕÏ ·‚ ðÎ3ZB= ÎE• — ‚ Ü·ÙnÎ" ‚ ·Õ—F

W§¡ §• §ÙðÎ7—æ—·Õ

� ‚ ’ ¤Î‚ ÕÕÜ» Ï Ù§Ã¾Î¤‚ ÕÎ‚ ÎÒ§¡ §• §ÙðÎ·—æ—·ÎE² � ; i F² ÎÃÒÎ ² . ^Ml ² FÎÙ¤‚ ÙÎ’ Ã¾ÙÒÃ·ÕÎé ¤—Ù¤—ÒÎÙ¤—ÎÕÃ·æ—ÒÎÙÒ—‚ ÙÕÎ§Ù

‚ ÕÎ‚ ¾Î§¾æ§Ã·‚ • ·—Î’ Ã¾ÕÙÒ‚ §¾ÙÎÃÒÎ‚ ÎÏ Ò— —Ò—¾’ —lÎZ——Î� î —» Ï ·§ §’ ‚ Ù§Ã¾Î‚ ¾• ÎZ‚ Ù§Õ §‚ • §·§ÙðÎ ÃÒÎ‚ Î Ü··
—î Ï ·‚ ¾‚ Ù§Ã¾l

� î ‚ » Ï ·—Õn



ZPj l §FHMj • j uj l H[ • ï j f HDj §^ \ Zuþ� ; Zj Hž

7§ÕÙÎ‚ ··ÎÙ¤—Î• — §¾§Ù§Ã¾ÕÎ§¾ÎÙ¤—Î¡ §æ—¾Î·§·ÃÎÕðÕÙ—» l

T‚ Ò‚ » —Ù—ÒÕn

j uj l H[ ÎEÕÙÒFnÎ] ¤—Î·§·ÃÎÕðÕÙ—» ÎÙÃÎ·§ÕÙÎ• — §¾§Ù§Ã¾ÕÎ ÒÃ»

j f HDj §^ \ Zu ÎE• ÃÃ·FnÎ) Î] ÒÜ—kÎÃ¾·ðÎ·§ÕÙÎÕÏ —’ § §’ ‚ Ù§Ã¾ÕkÎ¾ÃÙÎÃÙ¤—ÒÎ• — §¾§Ù§Ã¾ÕÎE• — ‚ Ü·ÙnÎ" ‚ ·Õ—F

W—ÙÜÒ¾Õn ZPj l ÎÃ Î j l i ÎYÎ7§ÕÙÎÃ Î• — §¾§Ù§Ã¾Î¾‚ » —Õ

� î ‚ » Ï ·—n

˜ ï � H\ Hi ; l Hï ; \ ï Ht ; [ f ZHï sPl Oï } { ï j ; [ f ZHj
j f HDM̂ i NHŒHt H[ f ZPMu•

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
FHMP\ Pl P^ \ þ² ; Zs; uj §P\ §Ĉ m\ Fj ² •
\ §f ^P\ l j þ} {

ž

˜ ï � H\ Hi ; l Hï Ht ; [ f ZHï sPl Oï ; ï O; i Fï ; j j m[ f l P^ \
Om[ PFPl u§; j j m[ f l P^ \ ï þï Ÿ

² Ht f i Hj j P^ \ ² Žï ² Hr H\ l m; ZZuï • Om[ PFPl uï ÿï } €ž² •
² i PNPFPl u² Žï ² � ; i F²

 
j f HDM̂ i NHŒHt H[ f ZPMu•

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
FHMP\ Pl P^ \ þ² Om[ PFPl u§D̂ i i HZ; l P^ \ ² •
; j j m[ f l P^ \ j þ¡ Om[ PFPl u§; j j m[ f l P^ \ ¢•
\ §f ^P\ l j þ} {

ž

˜ ï � Pt ï O; i Fï ; \ Fï j ^Ml ï ; j j m[ f l P^ \ j
j f HDM̂ i NHŒHt H[ f ZPMu•

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
FHMP\ Pl P^ \ þ² Om[ PFPl u§D̂ i i HZ; l P^ \ ² •
; j j m[ f l P^ \ j þ¡

Ÿ² Ht f i Hj j P^ \ ² Žï ² ; Zs; uj §P\ §Ĉ m\ Fj ² • ï ² i PNPFPl u² Žï ² � ; i F²   •
Ÿ² Ht f i Hj j P^ \ ² Žï ² Hr H\ l m; ZZuï • l H[ f Hi ; l mi Hï ÿï ~{ ž² • ï ² i PNPFPl u² Žï ² . ^Ml ²  

¢•
f ; i ; [ j þŸ² [ P\ §l H[ f Hi ; l mi H² Žï | { Œ{ • ï ² [ ; t §l H[ f Hi ; l mi H² Žï • { Œ{   •
\ §f ^P\ l j þ} {

ž

˜ ï � H\ Hi ; l Hï Ht ; [ f ZHï sPl Oï f ; i l P; Zï f ; i ; [ j ï • j ^Zr Hi ï MPZZj ï P\ ï [ Pj j P\ Nï r ; ZmHj ž
j f HDM̂ i NHŒHt H[ f ZPMu•

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
FHMP\ Pl P^ \ þ² Om[ PFPl u§D̂ i i HZ; l P^ \ ² •
; j j m[ f l P^ \ j þ¡ Ÿ² Ht f i Hj j P^ \ ² Žï ² ; Zs; uj §P\ §Ĉ m\ Fj ² • ï ² i PNPFPl u² Žï ² � ; i F²   ¢•
f ; i ; [ j þŸ² [ P\ §l H[ f Hi ; l mi H² Žï ~ƒŒ{   •
\ §f ^P\ l j þ} {

ž

˜ ï � ZZ^sï l OHï j f HDï l ^ ï CHï j ; l Pj MPHFï Z; l Hi ï P\ ï l OHï l i ; DHï • \ ^ l ï \ HDHj j ; i PZuï ; l ï l OHï MPi j l ï f ^P\ l ž
j f HDM̂ i NHŒHt H[ f ZPMu•

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
FHMP\ Pl P^ \ þ² i HD̂ r Hi u§j f HD² •
\ §f ^P\ l j þ} { •
; l §CHNP\ \ P\ Nþ� ; Zj H

ž

˜ ï � H\ Hi ; l Hï Ht ; [ f ZHï ; \ Fï NHl ï ; j ï 
 ; l ; � i ; [ H
Ht ; [ f ZH§FMï þï j f HDM̂ i NHŒHt H[ f ZPMu•

j uj l H[ þ² l H[ f Hi ; l mi H§j H\ j ^ i ² •
FHMP\ Pl P^ \ þ² l H[ f Hi ; l mi H§P\ §Ĉ m\ Fj ² •
\ §f ^P\ l j þ| €•
; Zj ^§[ ^ \ Pl ^ i þ� ; Zj H•
i Hl mi \ §l P[ Hj Hi PHj þ/ i mH

ž

>><ï j f HDM̂ i NH� ZPH\ l ŒZPj l §FHMj • j uj l H[ ï þ³ l H[ f Hi ; l mi H§j H\ j ^ i ³ • ï j f HDj §^ \ Zuþ/ i mHž
¡ ³ l H[ f Hi ; l mi H§P\ §Ĉ m\ Fj ³ •

³ Om[ PFPl u§D̂ i i HZ; l P^ \ ³ •
³ H[ Hi NH\ Du§D̂ \ FPl P^ \ ³ •
³ i HD̂ r Hi u§j f HD³ •
³ ; Zs; uj §P\ §Ĉ m\ Fj ³ ¢



OH; Zl O§DOHDY• ž

� ¤—’ ´ Î§ ÎÙ¤—ÎZÏ —’ " ÃÒ¡ —Î� T)Î§ÕÎ‚ æ‚ §·‚ • ·—Î‚ ¾• ÎÒ—ÕÏ Ã¾• §¾¡ l

W—ÙÜÒ¾Õn Ĉ ^Z ÎYÎ] ÒÜ—Î§ Î� T)Î§ÕÎ¤—‚ ·Ù¤ðkÎ" ‚ ·Õ—ÎÃÙ¤—Òé §Õ—

� î ‚ » Ï ·—n

r Hi j P^ \ • ž

# —ÙÎÙ¤—Î� T)ÎÕ—Òæ—ÒÎæ—ÒÕ§Ã¾Î‚ ¾• ÎZ� 4 Îæ—ÒÕ§Ã¾l

W—ÙÜÒ¾Õn FPDl Îé §Ù¤Î´ —ðÕÎ ² ; f P² Î‚ ¾• Î ² j FY²

� î ‚ » Ï ·—n

" §·—Î" ÃÒ» ‚ ÙÎZÜÏ Ï ÃÒÙ

ZÏ —’ § §’ ‚ Ù§Ã¾ÕnÎ ŒZPZ^ Î §·—Õ

� ‚ Ù‚ nÎ ŒDj r kÎ ŒWj ^ \ kÎ ŒWj ^ \ Z Î §·—Õ
m§ÕÜ‚ ·§ø‚ Ù§Ã¾ÕnÎ Œj r N Î §·—Õ

W—ÑÜ§Ò—» —¾ÙÕ

TðÙ¤Ã¾Î� l� � ‚

i HhmHj l j >7} Œ} €Œ{

mi ZZPC~>7| Œ} • Œ{

PMï j f HDM̂ i NHŒOH; Zl O§DOHDY• žŽ
f i P\ l • ² �Jï � ^ \ \ HDl HFï l ^ ï . f HD� ^ i NHï � * � ² ž

HZj HŽ
f i P\ l • ² 
ÿï � ; \ \ ^ l ï D̂ \ \ HDl ï l ^ ï . f HD� ^ i NHï � * � ² ž

r Hi j P^ \ j ï þï j f HDM̂ i NHŒr Hi j P^ \ • ž
f i P\ l • M² � * � ï 5Hi j P^ \ Žï Ÿr Hi j P^ \ j ¡ ³ ; f P³ ¢  ² ž
f i P\ l • M² . 
 � ï 5Hi j P^ \ Žï Ÿr Hi j P^ \ j ¡ ³ j FY³ ¢  ² ž



Command Line Interface

] ¤—Î� 7)Î§ÕÎÕ—· Y• Ã’ Ü» —¾Ù§¾¡ lÎWÜ¾Î j f HDM̂ i NHï -´ OHZf ÎÙÃÎÕ——Î‚ ··Î‚ æ‚ §·‚ • ·—Î’ Ã» » ‚ ¾• ÕkÎ‚ ¾•

j f HDM̂ i NHï � D̂ [ [ ; \ Fÿï -´ OHZf Î ÃÒÎ• —Ù‚ §·—• ÎÜÕ‚ ¡ —ÎÃ Î‚ ¾ðÎ’ Ã» » ‚ ¾• l

W—’ ÃÒ• Î—¾’ Ã• §¾¡

Z—æ—Ò‚ ·Î’ Ã» » ‚ ¾• ÕÎ‚ ’ ’ —Ï ÙÎ‚ Î - � � " - 
 §�  � " 
 �  � ÎÕÜ• ’ Ã» » ‚ ¾• ÎEMZ; l ÎÃÒÎ \ Hj l HF FÎÙ¤‚ ÙÎ’ Ã¾ÙÒÃ·ÕÎ¤Ãé
Ò—’ ÃÒ• YÙðÏ —• ÎÕ§¡ ¾‚ ·ÕÎ‚ ¾• ÎÏ ‚ Ò‚ » —Ù—ÒÕÎ‚ Ò—ÎÒ—Ï Ò—Õ—¾Ù—• lÎ] ¤—Î MZ; l Î—¾’ Ã• §¾¡ Î‚ ’ ’ —Ï ÙÕÎ £j ÎUÎ -´

j Hf ; i ; l ^ i ï . � * � - � / " - ÎÙÃÎÕ—ÙÎÙ¤—Î §—·• ÎÕ—Ï ‚ Ò‚ ÙÃÒÎE• — ‚ Ü·ÙnÎ ² §² Fl

p ¤—¾Î¾ÃÎ—¾’ Ã• §¾¡ Î§ÕÎÕÏ —’ § §—• kÎÙ¤—Î• — ‚ Ü·ÙÎ• —Ï —¾• ÕÎÃ¾ÎÙ¤—Î §·—Î ÃÒ» ‚ ÙnÎ MZ; l Î ÃÒÎ� ZmkÎ \ Hj l HF Î ÃÒ
3ZB= U3ZB= 7l

Z——ÎW—’ ÃÒ• Î—¾’ Ã• §¾¡ Î§¾ÎÙ¤—Î� ‚ Ù‚ Î" §·—ÕÎ’ ¤‚ Ï Ù—ÒÎ ÃÒÎ‚ Î Ü··Î—î Ï ·‚ ¾‚ Ù§Ã¾Îé §Ù¤Î—î ‚ » Ï ·—Õl

õï j f HDM̂ i NHï -´ OHZf
0j ; NHŽï j f HDM̂ i NHï � " � � �  
 ï ¡ -´ r Hi Ĉ j Hï 5� - 
 " . � / 8¢

� r ; PZ; CZHï D̂ [ [ ; \ Fj Ž
f ; i j Hï ï ï ï ï ï ï � OHDYï PMï l OHï � PZ^ ï MPZHj ï P\ ï ; ï f i ^WHDl ï f ; i j Hï D̂ i i HDl ZuŒ
DOHDYï ï ï ï ï ï ï / uf HDOHDYï l OHï � PZ^ ï MPZHj ï P\ ï ; ï f i ^WHDl Œ
M̂ i [ ; l ï ï ï ï ï ï � ^ i [ ; l ï l OHï � PZ^ ï MPZHj ï P\ ï ; ï f i ^WHDl Œ
[ ^ \ Pl ^ i ï ï ï ï ï � ^ \ Pl ^ i ï ; ï j f HDï ^ \ ï ; ï F; l ; ï MPZH• ï f i ^FmDP\ Nï ; \ ï ^ml f ml ï j PN\ ; ZŒ
Hr ; Zï ï ï ï ï ï ï ï � r ; Zm; l Hï ; ï j f HDï ; l ï l OHï MPi j l ï l P[ Hj l ; [ f ï ^Mï ; ï F; l ; ï MPZHŒ
j l i H; [ [ ^ \ ï ï ï � ^ \ Pl ^ i ï ; ï j f HDï P\ ï j l i H; [ P\ Nï [ ^FHï Mi ^ [ ï j l ; \ F; i Fï P\ f ml Œ
Ht f ^ i l ï ï ï ï ï ï � t f ^ i l ï ; ï j f HDï l ^ ï ; \ ^ l OHi ï M̂ i [ ; ZPj [ ï • � PZ^ • ï � . "  • ï - / � � / žŒ
j DOH[ ; ï ï ï ï ï ï � H\ Hi ; l Hï ; ï j DOH[ ; ï ^ i ï F; l ; ï l H[ f Z; l Hï M̂ i ï ; ï j uj l H[ Œ
P\ Pl ï ï ï ï ï ï ï ï � \ Pl P; ZPxHï ; ï \ Hsï � PZ^ ï f i ^WHDl Œ
MZ; l l H\ ï ï ï ï ï � Z; l l H\ ï OPHi ; i DOPD; Zï D̂ [ f ^ \ H\ l j ï P\ ï ; ï j uj l H[ Œ
j Hi r Hï ï ï ï ï ï ï . l ; i l ï l OHï . f HD� ^ i NHï j Hi r Hi ï • M̂ i ï l OHï 5. ï � ^FHï Ht l H\ j P^ \ ï ™ï * ul Ô \ ï . 
 � žŒ



Troubleshooting Guide

WÜ¾¾§¾¡ ÎÙ¤—Î� Ã’ ÙÃÒ

] ÃÎ• §‚ ¡ ¾ÃÕ—Î§ÕÕÜ—ÕÎÕÜ’ ¤Î‚ ÕÎ’ Ã¾¾—’ Ù§æ§ÙðÎé §Ù¤ÎÙ¤—ÎZ: ] ÎZÃ·æ—ÒÎEÜÕ—• Î ÃÒÎÕÙ‚ Ù§’ Î‚ ¾‚ ·ðÕ§ÕFÎÃÒÎ‚ ’ ’ —ÕÕÎÙÃ

77: ÕkÎðÃÜÎ’ ‚ ¾ÎÒÜ¾ÎÙ¤—Î F^Dl ^ i � 7)Î’ Ã» » ‚ ¾• lÎZ§» Ï ·ðÎÒÜ¾Î j f HDM̂ i NHï F^Dl ^ i ï -´ OHZf ÎÙÃÎ·—‚ Ò¾Î» ÃÒ—l

� ðÏ ‚ ÕÕ§¾¡ ÎTÒÃî §—Õ

p ¤—¾Î’ Ò—‚ Ù§¾¡ Î‚ ÎZÏ —’ " ÃÒ¡ —Î’ ·§—¾ÙÎÃ• ³—’ ÙÎÜÕ§¾¡ ÎÙ¤—ÎTðÙ¤Ã¾ÎZ� 4ÎEÕ——ÎÙ¤—ÎTðÙ¤Ã¾ÎZ� 4Î¡ Ü§• —FkÎ» ‚ ´ —
ÕÜÒ—ÎÙ¤‚ ÙÎðÃÜÎ¤‚ æ—ÎÕÏ —’ § §—• ÎÙ¤—Î’ ÃÒÒ—’ ÙÎ C; j H§mi Z Î ÃÒÎÙ¤—ÎÕ—Òæ—ÒlÎ) ÎðÃÜÎ‚ Ò—ÎÒÜ¾¾§¾¡ ÎÙ¤—ÎÕ—Òæ—Ò
·Ã’ ‚ ··ðkÎ» ‚ ´ —ÎÕÜÒ—ÎÙ¤‚ ÙÎðÃÜÎ¤‚ æ—ÎÕÏ —’ § §—• ÎÙ¤—Î’ ÃÒÒ—’ ÙÎÏ ÃÒÙl

B¾ÎÕÃ» —ÎÕðÕÙ—» ÕkÎÙ¤—Ò—Î» ‚ ðÎ• —Î‚ ÎÏ ÒÃî ðÎ’ Ã¾ §¡ ÜÒ—• Îé ¤§’ ¤Î§¾Ù—Ò’ —Ï ÙÕÎÒ—ÑÜ—ÕÙÕÎ ÒÃ» ÎÙ¤—Î3ÜÏ ðÙ—Ò
= ÃÙ—• ÃÃ´ ÎEÃÒÎÃÙ¤—ÒÎTðÙ¤Ã¾Î—¾æ§ÒÃ¾» —¾ÙÕFÎÙÃÎÙ¤—ÎZÏ —’ " ÃÒ¡ —ÎÕ—Òæ—ÒlÎ] ÃÎ—¾ÕÜÒ—ÎÙ¤‚ ÙÎÙ¤—ÎÒ—ÑÜ—ÕÙÕÎ ÒÃ»

Ù¤—ÎTðÙ¤Ã¾ÎZ� 4Î• ðÏ ‚ ÕÕÎÙ¤—ÎÏ ÒÃî ðkÎÙÒðÎÕ—ÙÙ§¾¡ ÎÙ¤—Î  " §* - " 78 Î—¾æ§ÒÃ¾» —¾ÙÎæ‚ Ò§‚ • ·—ÎÙÃÎ§¾’ ·Ü• —ÎÙ¤—
‚ • • Ò—ÕÕÎÃ ÎÙ¤—ÎZÏ —’ " ÃÒ¡ —ÎÕ—Òæ—ÒÎEÜÕÜ‚ ··ðÎ Z^D; ZÔ j l Fl

P[ f ^ i l ï ^ j

^ j ŒH\ r Pi ^ \ ¡ ²  " §* - " 78² ¢ï þï ² Z^D; ZÔ j l • | } ‚ Œ{ Œ{ Œ| • :Ç| • ¡ :Ç| ¢²
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