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�c�c��k[VZKJDCQn£&�YNUTPK4NUL-NUV-¸IWwF�£&W©Lg�S@�L(�wW·£b@CWlLgK�XªXYK�T®@��«z`@CBENP@`LgNUFcW�²³¸·WYF.£&W§@CVbÑZNULELEKJBg´
£&NULg�Aj�KJ@C¸·V�FcWALE�YK�FCBEXYK�B�FCv�Ò`�c�lÓo�.�C�c��k�V\vxFCB\D�FcWY~cK�VZLgK�X suWlLgKJBZWYK�L�TPNPWw¸IV�D�@`W«K�@CV¡¤
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D�@C�YVZKJX�el��jS@CDd¸CKML�TPFcVZV,²³@C�YXYNUF�jS@`Dd¸CK�L�TUFcVEV:Bg@�LgKJV*F�zCKJB,���lÔÕkH@����S@�zcK,@\LgBZKJk�KJWYXYFC�YV
NPk�jS@CD�L&FCWAVEjfKJK�Dd�«BEK�DJFc~CWYNULENPFcW_´�±9�;�wK�VED�KJWS@`BENPF�XYK�VEDJBZNPefKJXA@Ce�F.zCK�DJFCk[jfKJTUTPKJX�D�Fck�¤
jY�wLgK�B�VEDJNUKJWlLgNUVZLEV9@`WYX�KJWY~cNUWYKJK�BEV¥LEF�XwK�zcK�TPFcj�LgK�Dd�YWYNU¶I�wKJV�vxFcB�KJWwVE�YBZNPWY~
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Lg�YK���?A�fR\�¡ �¢`�,£9Fc��F.£9KJBZV�LEKJDd�YWYFCTPFc~C�CQ�£bK��S@�zcK�XYKMzcK�TPFcjfKJXÁNPW¦FCBEXYK�B}LgF jYBZF�zINUXYK
VE�YjYjfFcB^L
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Lg�YK
zcK�BEN{­SD�@`LENPFcW�FCv�DJFCBEBEK�D�LEWYKJVZV\BZKJT®@�LgKJX�jYBZFcjfKJBZLENPK�VJQ_@CWYX�LEF�LE�YK�@CVEVZKJVZVEk�KJWlL�F`v�LE�YK
¯ Flm�FCvSXwNU°�KJBEK�WlL*XYK�VENU~cW}@CT{LgK�BEWS@`LENUzCKJV�@CV:£9KJTUTI@CV�LE�YK9jfKJB^vxFcBEk[@CWYD�K9D�Fck�jS@CBENUVEFcW-£&NULE�
FCLg�YK�B&KM�oNPV^LgNPWw~�jwBEFCLEFoD�FcTPV�±

TwoTowers

scaling abstraction
(equivalence checking)

functional verification
(model checking) (simulation)

QoS evaluation

EMPA model

functional reqs

QoS metrics
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R�V&VE�YF.£&W5NPW"Â*NP~C�YBEK4�cQo£&�YKJW5�YVENUWY~�LE�YK-VEFCv»Lu£b@CBZK�LEFoFcT$�,£bFc�:F.£bK�BEV}Êt�`Ì×Q_@4WYK�L^¤
£bFcBZ¸�KJWY~cNUWYKJK�B�NPV�BEK�¶I�wNPBEK�X[LEF(jYBZF.zoNUXYK�ÊØ�CÌ×Ö;²xÙu´�@�XwKJVED�BENUjwLgNUFcW[F`v$Lg�wK�@C�wXYNPF-jYBZFCLgFIDJFcT
LgF�efK�XYKJVZNP~cWYK�X�@CWYX[FCv�LE�YK\FCj�K�Bg@`LENPFcWS@`TSVEDJK�WS@CBZNPF�NUW�£&�wNPDd�1N{L�£&NUTPTSefK\XwKJjYTUF��CKJX��YWI¤
XYKJB�Lg�YK-vxFcBEk�F`v�@�VZj�K�DJN{­SD�@`LENPFcW5NPW�Lg�YK(KM�oKJD��wLd@`eYTPK(k[FIXYKJTUNPWY~4TP@CWY~c�Y@C~cK���?A��R��^ �Q
²³ÙrÙ�´*@\VZj�K�DJN{­SD�@`LENPFcW�FCvYLg�wKbvx�YWYDMLgNPFCWS@CT·BEK�¶I�wNPBEK�k[K�WlLgV*LEF�efK,k[KML*el��Lg�YKb@C�YXYNUF�jYBZFCLgF�¤
DJFcTfXYKJVZDJBZNPefKJXHel��k�K�@CWYV�FCvn@`W1��?A��R��¡ ,DJFCk[jS@`WYNPFcW�T®@`WY~c�S@C~CK;eS@CVEK�X1FcW�LgKJk�jfFcBg@CT
TPFc~cNUDCQ�@CWYXÚ²³ÙrÙ×Ùu´�@"BEK�jYBEK�VEKJWlLg@`LgNUFcWªFCv,LE�YK ¯ F·m0k[KMLgBZNPDJV�FCv;NUWlLgKJBZKJV^L�vxFcB-Lg�YKH@C�YXYNUF
jYBEFCLEFoD�FcT¥K��wjwBEKJVZVEK�X§Lg�YBZFc�Y~c�©@1vx�YB^Lg�YK�B(��?A�fR\�¡ �DJFck�jS@CWwNPFcW TP@CWY~c�S@`~cK}eS@CVZKJX©FcW
BEK�£b@CBZX�LE�YKJFcB^�ÛÊØÜ`Ìr±§�,£bFc�:F.£bK�BEVH@C�wLgFCkH@`LENPDJ@CTPT{�0jYBEFIDJK�VEVEK�V�LE�YK���?A��R��¡ HVZj�K�DJNU­o¤
D�@`LENPFcWªNUW§FcBZXYKJB�LgF«XwKJBEN{zcK�@5VZLd@�LgKHLEBg@CWYVZNULENPFcW©k[FIXYK�T9FcWÇ£&�YNPDd�Û²xÙu´-LE�YK1VZj�K�DJNU­YKJX
vx�YWYD�LENPFcWY@CT�BEK�¶I�wNPBEK�k[K�WlLgV(@CBEK�Dd�YK�Dd¸CKJX$Q�@CWYXÐ²³Ù×Ùu´-@�VZNPk}�wT®@`LENPFcW«DJ@CW§efK�DJFcWwXY�YD�LEKJX
LgF«D�Fck[jw�wLgK�Lg�YK ¯ F·m©k�K�LEBENPD�V(F`v;NPWlLgK�BEK�VZL�±"�;�YK1WwF�zCKJT{Lu�§@`WYX§Lg�wK1@CXwz`@CWlLg@C~cKJV(FCv
Lg�YK
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NPW4@�LEFcj�XYF.£&W�v³@`VE�YNUFcW}K�@`Dd��V^�IVZLgK�k
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k[FIXYKJT×±
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@(DJFCk[jYTUK�LEKJTU�4@C�wLgFCkH@`LENPD,£b@��[LEF(NUW·zCKJV^LgNP~c@`LgK�e�F`Lg�[vx�wWYD�LENPFcWS@`TfjwBEFcjfKJB^LgNPK�Vb@`WYXHjfKJB¡¤
vxFcBEk[@CWYD�K
e�K��S@�zoNUFcB&FCv:Lg�YK�@C�YXwNPF4jYBZFCLgFIDJFcT×±
�;�YK}BEK�VZL
F`v�Lg�YNUV�jS@CjfKJB�NPV�FCBE~l@CWwNPpJK�X @CV�vxFCTPTPF.£&V�±�suW0moK�D�LENPFcW©��£9K}jYBZKJVZKJWlL�@CW

F�zCKJB^zoNUK�£ÐFCv_Lg�YK&@CBZDd�YNULEKJDMLg�YBZK;FCvf�,£bFc�:F.£bK�BEV�±�suW�mIKJD�LENPFcW���£9K;VE�YF.£Î�YF.£Ú��?A�fR\�¡ 
kH@���efK(K��wjwTPFcN{LgKJX�LgF�VE�wjYj�FCBZL\DJFck�j�FCVENULENPFcWY@CT$k�FoXwKJTPNUWY~Y±bmoKJDMLgNUFcW5��KM�ojYTP@CNPWwV\�YF.£
Lg�YK[TPK�zCKJT�FCv;VZNPk}�wT®@`LENPFcW0@CewVZLgBE@CD�LENPFcW©D�@`W§efKH@CX�ÑZ�YVZLEKJXªel�©NPWYVZKJB^LgNPWw~5FcB-BZKJk�F�zINUWY~
NPk�jYTPK�k[K�W·Lg@`LgNUFcW�XYK�Lg@CNPTUV*NPW�VE�YDd�[@�£,@��(Lg�S@`L*Lg�YK,NUWlLgKJWwXYKJX�efKJ�S@�zINPFcB*FCv_K�@CDd��jYBZFCLgF�¤
DJFcTYD�Fck�j�FcWwKJWlL�NPV�jYBEK�VEK�BZzcK�X�±�suW�moKJDMLgNUFcW�Ò\£bK;BZKJjfFcBZL¥FcW4�YF.£Ð�,£9Fc�:F.£bK�BEV�j�K�BEk�NULEV
Lg�YK
VZj�K�DJNU­YD�@`LENPFcW�FCvnvx�YWwD�LgNUFcWS@CTfBEK�¶·�YNPBZKJk�KJWlLgV&el�1k�K�@CWwV,FCv�@�LgK�k[jfFcBg@`T�TUFc~cNPD}Ê¨����Ì×±
suWªmoK�D�LENPFcW©�1£bK�DJFCWYDJK�W·LEBg@`LEK[FCW0LE�YK�K�z`@CTU�S@`LgNUFcW«FCv�Lg�wK ¯ F·m«k�K�LEBENPD�V
FCv9NPWlLgK�BEKJV^L
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Functional Analyzer:

− Model Checking

− Equivalence Checking

− Preorder Checking

Compiler:

− Static Semantic Analysis
− Semantic Model Generation

− Lexical Analysis
− Parsing

Performance Analyzer:

− Markovian Stationary Analysis

− Markovian Transient Analysis

− Simulation

Graphical User Interface
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