
 

wŀƛǎƛƴƎ hǇŜƴ ŀƴŘ ¦ǎŜǊ-ŦǊƛŜƴŘƭȅ ¢ǊŀƴǎǇŀǊŜƴŎȅ-

9ƴŀōƭƛƴƎ ¢ŜŎƘƴƻƭƻƎƛŜǎ ŦƻǊ tǳōƭƛŎ !ŘƳƛƴƛǎǘǊŀǘƛƻƴǎ 
 

 

Project number 645860 

H2020-INSO-2014 

 

 

5пΦн !ƭǇƘŀ ǾŜǊǎƛƻƴ hŦ ¢9¢  

( D r a f t ,  v e r s i o n 1 . 0 ,  2 9 / 0 1 / 2 0 1 6 )  

 

  

 

 

 

 

 
 

  

 

 

 

 

  



Document produced by  

Organisation: Insight, NUIG 

Author / email:  

Adegboyega Ojo, adegboyega.ojo@insight-centre.org  

Edobor Osagie, edobor.osagie@insight-centre.org 

Mohamamd Waqar, mohammad.waqar@insight-centre.org 

Arkadiusz Stasiewicz, arkadiusz.stasiewicz@insight-centre.org  

Samuel Adebayo, samuel.adebayo@insight-centre.org 

Lukasz Porwol, lukasz.porwol@insight-centre.org  

 

Subject: Alpha version of TET 

Due date: 31 January 2016 

 

Dissemination level: Public (PU) 

 

Reviewed and approved by  

Date Name Organization 

2016-01-24 Dr Vangelis Banos 

Ilias Trochidis 

 Ortlio Ltd 

2016-01-25 Vittorio Scarano UNISA 

2016-01-25 Elena Palmisano 

Paolo Boscolo 

Comune di Prato 

 

 

Revision History 

Version Date Authors Status Description of Changes 

0.1 08-01-2016 A. Ojo Draft A first organization 

0.2 12-01-2016 E. Osagie Draft Section 1 and 6 

0.3 18-01-2016 M. Waqar Draft Section 2 and 4 

0.4 20-01-2016 A. Stasiewicz Draft Section 3 and 5 

0.5 21-01-2016 L. Porwol Draft Consolidation and last corrections 

0.6 26-01-2016 E. Osagie Draft Updated section 2 

0.7 27-01-2016 E. Osagie Draft Updated section 6, Section 7 

0.8 27-01-2016 A. Stasiewicz Draft General updates 

0.9 28-01-2016 L. Porwol Draft General updates and corrections 

1.0 29-01-2016 A. Ojo Final Final updates 

 
  



TABLE OF CONTENTS 
м 9ȄŜŎǳǘƛǾŜ {ǳƳƳŀǊȅ .......................................................................................................................................... т 

н LƴǘǊƻŘǳŎǘƛƻƴ ...................................................................................................................................................... у 

о wŜǉǳƛǊŜƳŜƴǘǎ ................................................................................................................................................... ф 

оΦм CǳƴŎǘƛƻƴŀƭ wŜǉǳƛǊŜƳŜƴǘǎ ........................................................................................................................... ф 

оΦн {ȅǎǘŜƳ wŜǉǳƛǊŜƳŜƴǘǎ .............................................................................................................................. мп 

п ¢9¢ !ǊŎƘƛǘŜŎǘǳǊŜ ŀƴŘ 5ŜǎƛƎƴ ........................................................................................................................... мф 

пΦм !ǊŎƘƛǘŜŎǘǳǊŜ tǊƛƴŎƛǇƭŜǎ ............................................................................................................................. мф 

пΦн ¢9¢ wŜŦŜǊŜƴŎŜ !ǊŎƘƛǘŜŎǘǳǊŜ ..................................................................................................................... мф 

пΦо !ǊŎƘƛǘŜŎǘǳǊŀƭ [ŀȅŜǊǎ ................................................................................................................................. нл 

пΦп /ƻƳǇƻƴŜƴǘǎ ŘŜǎƛƎƴ ................................................................................................................................. нм 

р LƳǇƭŜƳŜƴǘŀǘƛƻƴ .............................................................................................................................................. нс 

рΦм !ǇǇǊƻŀŎƘ.................................................................................................................................................. нс 

рΦн LƳǇƭŜƳŜƴǘŀǘƛƻƴ ¢ŜŎƘƴƻƭƻƎȅ .................................................................................................................... нт 

рΦо LƳǇƭŜƳŜƴǘŀǘƛƻƴ 5Ŝǘŀƛƭǎ ............................................................................................................................ ну 

рΦп LƳǇƭŜƳŜƴǘŜŘ CŜŀǘǳǊŜǎ ............................................................................................................................. ол 

рΦр LƴǘŜƎǊŀǘƛƻƴ .ŜǘǿŜŜƴ ¢9¢ ŀƴŘ {th5 ......................................................................................................... ос 

с 5ŜǇƭƻȅƳŜƴǘ .................................................................................................................................................... от 

сΦм 5ŜǇƭƻȅƳŜƴǘ ǊŜǉǳƛǊŜƳŜƴǘǎ ....................................................................................................................... от 

сΦн 5ŜǇƭƻȅƳŜƴǘ tǊƻŎŜǎǎ ................................................................................................................................ оу 

сΦо 5ŜǇƭƻȅƳŜƴǘ LǎǎǳŜǎ ................................................................................................................................... оф 

т ±ŜǊƛŦƛŎŀǘƛƻƴ ŀƴŘ ±ŀƭƛŘŀǘƛƻƴ .............................................................................................................................. пл 

тΦм {ȅǎǘŜƳ ±ŜǊƛŦƛŎŀǘƛƻƴ .................................................................................................................................. пл 

тΦн ¢ŜǎǘƛƴƎ CǊŀƳŜǿƻǊƪ ................................................................................................................................... пм 

тΦо ¢Ŝǎǘ !ǇǇǊƻŀŎƘ ό!ƎƛƭŜ aŜǘƘƻŘƻƭƻƎȅύ ........................................................................................................ пп 

тΦп ¢Ŝǎǘ tƭŀƴ ................................................................................................................................................... пр 

тΦр {ȅǎǘŜƳ ±ŀƭƛŘŀǘƛƻƴ ..................................................................................................................................... рс 

тΦс 5ƛǎǘƛƴŎǘƛƻƴ ōŜǘǿŜŜƴ ±ŜǊƛŦƛŎŀǘƛƻƴ ŀƴŘ ±ŀƭƛŘŀǘƛƻƴ ..................................................................................... рт 

тΦт ¦ǎŜǊ ƎǳƛŘŜ ς ¢9¢ /ƻƳǇƻƴŜƴǘǎ ................................................................................................................. рт 

у /ƻƴŎƭǳǎƛƻƴ ...................................................................................................................................................... тл 

ф !ǇǇŜƴŘƛŎŜǎ ..................................................................................................................................................... тм 

¢Ŝǎǘ {ǇŜŎƛŦƛŎŀǘƛƻƴ όǘŜǎǘ ŎŀǎŜǎύ ............................................................................................................................ тм 

.ƛōƭƛƻƎǊŀǇƘȅ ........................................................................................................................................................... ур 

 

 

 

  



[ƛǎǘ ƻŦ CƛƎǳǊŜǎ 

CƛƎǳǊŜ мΥ {ŎƻǇŜ ƻŦ wh¦¢9-¢h-t! wŜǉǳƛǊŜƳŜƴǘǎ ...................................................................................................... ф 

CƛƎǳǊŜ нΥ aŀƛƴƭȅ ¢9¢-{ǇŜŎƛŦƛŎ ¦ǎŜ /ŀǎŜ 5ƛŀƎǊŀƳ ................................................................................................... мо 

CƛƎǳǊŜ оΦ ¢9¢ wŜŦŜǊŜƴŎŜ !ǊŎƘƛǘŜŎǘǳǊŜ .................................................................................................................... нл 

CƛƎǳǊŜ п ¢9¢ ƛƳǇƭŜƳŜƴǘŜŘ ŀǊŎƘƛǘŜŎǘǳǊŜ ................................................................................................................ нп 

CƛƎǳǊŜ р wŜǉǳƛǊŜƳŜƴǘǎ ƎŀǘƘŜǊƛƴƎ .......................................................................................................................... нс 

CƛƎǳǊŜ с ¢9¢ Ƴŀƛƴ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ........................................................................................................................... нф 

CƛƎǳǊŜ мл 5ŀǘŀǎŜǘǎ ƭƛƴƪƛƴƎ ...................................................................................................................................... оо 

CƛƎǳǊŜ мм 5ŜǘŀƛƭŜŘ ¦ǎŜǊ tǊƻŦƛƭŜ .............................................................................................................................. оо 

CƛƎǳǊŜ мо wŜŎƻƳƳŜƴŘŀǘƛƻƴ ŦƻǊ ǊŜƭŀǘŜŘ ŘŀǘŀǎŜǘǎ .................................................................................................. ор 

CƛƎǳǊŜ мр {th5 Ǿƛǎǳŀƭƛǎŀǘƛƻƴ ŜƳōŜŘŘŜŘ ƻƴ ¢9¢ ................................................................................................... ос 

CƛƎǳǊŜ мс ¢9¢ hǇŜƴL5 ƭƻƎƛƴ ōƻȄ ............................................................................................................................. ос 

CƛƎǳǊŜ мтΥ ±ŀƭƛŘŀǘƛƻƴ ŀƴŘ ±ŜǊƛŦƛŎŀǘƛƻƴ tǊƻŎŜǎǎŜǎ ƛƴ {ƻŦǘǿŀǊŜ 5ŜǾŜƭƻǇƳŜƴǘ ό.ŀǊŜǎƛΣ [ ϧ tŜȊȊŜΣ aΦ нллсύ ............ пл 

CƛƎǳǊŜ муΥ /ƻƴǎƛŘŜǊŀǘƛƻƴǎ ŦƻǊ ¢Ŝǎǘ tƭŀƴΣ /ƻŘŜ 5ŜǾŜƭƻǇƳŜƴǘ ϧ ¢ŜǎǘƛƴƎ ................................................................. пм 

CƛƎǳǊŜ мфΥ ! ǎȅǎǘŜƳŀǘƛŎ ŀǇǇǊƻŀŎƘ ǘƻ ǎȅǎǘŜƳ ǘŜǎǘƛƴƎΦ {ƻǳǊŎŜΥ ό.ŀǊŜǎƛ ϧ tŜȊȊŜΣ нллсύ ........................................... пн 

CƛƎǳǊŜ нлΥ ¢ƘŜ ±-aƻŘŜƭ ƻŦ {ƻŦǘǿŀǊŜ 5ŜǾŜƭƻǇƳŜƴǘΦ .............................................................................................. по 

CƛƎǳǊŜ нмΥ !ƎƛƭŜ aƻŘŜƭ - !ŘƻǇǘŜŘ ŦǊƻƳ L{¢v. ŜȄŀƳŎŜǊǘƛŦƛŎŀǘƛƻƴΦŎƻƳ .................................................................. пп 

CƛƎǳǊŜ ннΥ !ύ ±ϧ± {ŎƻǇŜΣ .ύ ±ϧ± LƴǘŜǊŎƻƴƴŜŎǘƛƻƴǎΦ ό9ŀǎǘŜǊōǊƻƻƪΣ {Φ όнлмлύύ ....................................................... рс 

CƛƎǳǊŜ ноΥ /ƘŜŎƪ ƳŜǘŀŘŀǘŀ ǉǳŀƭƛǘȅ ŀƴŘ ŎƘŜŎƪ ƳŜǘŀŘŀǘŀ ŎƻƳǇƭŜǘŜƴŜǎǎ - {ŎǊŜŜƴǎƘƻǘ м ....................................... рф 

CƛƎǳǊŜ нпΥ /ƘŜŎƪ ƳŜǘŀŘŀǘŀ ǉǳŀƭƛǘȅ ŀƴŘ ŎƘŜŎƪ ƳŜǘŀŘŀǘŀ ŎƻƳǇƭŜǘŜƴŜǎǎ - {ŎǊŜŜƴǎƘƻǘ н ....................................... рф 

 CƛƎǳǊŜ нрΥ tǊƻŦƛƭŜ-ōŀǎŜŘ tŜǊǎƻƴŀƭƛȊŀǘƛƻƴ όǳǎŜǊ ƴƻǘ ƭƻƎƎŜŘ ƛƴύ - {ŎǊŜŜƴǎƘƻǘ м ...................................................... сл 

CƛƎǳǊŜ нсΥ tǊƻŦƛƭŜ-ōŀǎŜŘ tŜǊǎƻƴŀƭƛȊŀǘƛƻƴ όǳǎŜǊ ƴƻǘ ƭƻƎƎŜŘ ƛƴύ - {ŎǊŜŜƴǎƘƻǘ н ....................................................... см 

CƛƎǳǊŜ нтΥ tǊƻŦƛƭŜ-ōŀǎŜŘ tŜǊǎƻƴŀƭƛȊŀǘƛƻƴ όǳǎŜǊ ƴƻǘ ƭƻƎƎŜŘ ƛƴύ - {ŎǊŜŜƴǎƘƻǘ о ....................................................... см 

CƛƎǳǊŜ нуΥ tŜǊǎƻƴŀƭƛȊŜŘ ǎŜŀǊŎƘ όǳǎŜǊ ƭƻƎƛƴΥ ŀŘƳƛƴ ǊŜǎǇƻƴǎƛōƛƭƛǘȅύ - ǎŎǊŜŜƴǎƘƻǘ м ................................................. сн 

CƛƎǳǊŜ нфΥ tŜǊǎƻƴŀƭƛȊŜŘ ǎŜŀǊŎƘ όǳǎŜǊ ƭƻƎƛƴΥ ŀŘƳƛƴ ǊŜǎǇƻƴǎƛōƛƭƛǘȅύ - ǎŎǊŜŜƴǎƘƻǘ н ................................................. сн 

CƛƎǳǊŜ олΥ tŜǊǎƻƴŀƭƛȊŜŘ ǎŜŀǊŎƘ όǳǎŜǊ ƛǎ ƭƻƎƎŜŘ ƛƴύ - ǎŎǊŜŜƴǎƘƻǘ м ......................................................................... со 

CƛƎǳǊŜ омΥ tŜǊǎƻƴŀƭƛȊŜŘ ǎŜŀǊŎƘ όǳǎŜǊ ƛǎ ƭƻƎƎŜŘ ƛƴύ - ǎŎǊŜŜƴǎƘƻǘ н ......................................................................... сп 

CƛƎǳǊŜ онΥ tŜǊǎƻƴŀƭƛȊŜŘ ǎŜŀǊŎƘ όǳǎŜǊ ƛǎ ƭƻƎƎŜŘ ƛƴύ - ǎŎǊŜŜƴǎƘƻǘ о ......................................................................... сп 

 CƛƎǳǊŜ ооΥ tŜǊǎƻƴŀƭƛȊŜŘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ - ǎŎǊŜŜƴǎƘƻǘ м ................................................................................... ср 

CƛƎǳǊŜ опΥ tŜǊǎƻƴŀƭƛȊŜŘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ - ǎŎǊŜŜƴǎƘƻǘ н .................................................................................... ср 

CƛƎǳǊŜ орΥ Υ tŜǊǎƻƴŀƭƛȊŜŘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ - ǎŎǊŜŜƴǎƘƻǘ о .................................................................................. сс 

CƛƎǳǊŜ осΥ wŜŎƻƳƳŜƴŘ ǊŜƭŀǘŜŘ ŘŀǘŀǎŜǘǎ - ǎŎǊŜŜƴǎƘƻǘ м ....................................................................................... ст 

CƛƎǳǊŜ отΥ wŜŎƻƳƳŜƴŘ ǊŜƭŀǘŜŘ ŘŀǘŀǎŜǘǎ - ǎŎǊŜŜƴǎƘƻǘ н ....................................................................................... ст 

CƛƎǳǊŜ оуΥ [ƛƴƪ ŘŀǘŀǎŜǘ - м...................................................................................................................................... су 

CƛƎǳǊŜ офΥ [ƛƴƪ ŘŀǘŀǎŜǘ - н...................................................................................................................................... сф 

CƛƎǳǊŜ плΥ [ƛƴƪ ŘŀǘŀǎŜǘ - о...................................................................................................................................... сф 

 



 

[ƛǎǘ ƻŦ ǘŀōƭŜǎ 

¢ŀōƭŜ мΥ hǾŜǊǾƛŜǿ ƻŦ ǘƘŜ {ƻŎƛŜǘŀƭ !ŎǘƛǾƛǘȅ ƳƻŘŜƭ ƻŦ hǇŜƴ 5ŀǘŀ ǳǎŜ ..................................................................... мм 

¢ŀōƭŜ нΥ [ƛǎǘ ƻŦ wh¦¢9-¢h-t! ¦ǎŜ /ŀǎŜǎ ǎƘƻǿƛƴƎ ǘƘŜ ƎǊƻǳǇǎ ƻŦ ǘƘŜ ǾŀǊƛƻǳǎ ŎŀǎŜǎ ............................................... мн 

¢ŀōƭŜ оΥ LƳǇƭŜƳŜƴǘŜŘ ¦ǎŜ /ŀǎŜǎ {ǳǇǇƻǊǘƛƴƎ ¢9¢ CǳƴŎǘƛƻƴŀƭƛǘƛŜǎ ƛƴ !ƭǇƘŀ ±ŜǊǎƛƻƴ ƻǊ wh¦¢9-¢h-t! ................... мо 

¢ŀōƭŜ пΥ /ƻƳǇƭŜǘŜ {ȅǎǘŜƳ ό{ƻƭǳǘƛƻƴύ wŜǉǳƛǊŜƳŜƴǘǎ - ¢9¢ όƛƳǇƭŜƳŜƴǘŜŘ ŎƻƳǇƻƴŜƴǘǎ ƻƴƭȅύ ............................... мп 

¢ŀōƭŜ пΥ {ƻŦǘǿŀǊŜ wŜǉǳƛǊŜƳŜƴǘǎ............................................................................................................................ от 

¢ŀōƭŜ рΥ IŀǊŘǿŀǊŜ wŜǉǳƛǊŜƳŜƴǘǎ .......................................................................................................................... от 

¢ŀōƭŜ сΥ [ƛƴƪǎ ǘƻ ǘƘŜ ǊŜǇƻǎƛǘƻǊƛŜǎ ........................................................................................................................... оу 

¢ŀōƭŜ уΥ /ƻƳǇƻƴŜƴǘǎ ŦƻǊ 5ŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ¢ŜǎǘƛƴƎ όǎǳōƧŜŎǘ ǘƻ ŎƘŀƴƎŜǎ ƛŦ ƴŜŎŜǎǎŀǊȅύΦ........................................ пт 

¢ŀōƭŜ фΥ ¢Ŝǎǘ 5ŀǘŀ ŦƻǊ !ƭǇƘŀ ±ŜǊǎƛƻƴ ƻŦ ¢9¢ /ƻƳǇƻƴŜƴǘǎ ...................................................................................... рл 

¢ŀōƭŜ млΥ ¢Ŝǎǘ 5ŜƭƛǾŜǊŀōƭŜǎ .................................................................................................................................... рм 

¢ŀōƭŜ ммΥ ¢Ŝǎǘ 5ŜƭƛǾŜǊŀōƭŜǎ .................................................................................................................................... рн 

¢ŀōƭŜ мнΥ hǘƘŜǊ ¢ŜǎǘƛƴƎ ¢ŀǎƪǎ................................................................................................................................. рп 

¢ŀōƭŜ моΥ 5ŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ¢ŜǎǘƛƴƎ tƘŀǎŜ wŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ .................................................................................. рп 

¢ŀōƭŜ мпΥ wƻǳƎƘ {ŎƘŜŘǳƭŜ ƻŦ ¢ŜǎǘƛƴƎ tƘŀǎŜǎ ......................................................................................................... рр 

¢ŀōƭŜ мрΥ wh¦¢9-¢h-t! wƛǎƪ aŀǘǊƛȄ ...................................................................................................................... рр 

¢ŀōƭŜ мсΥ ¢9¢ ¦ǎŜǊ {ǳǊǾŜȅ - ¢Ŝǎǘ м ......................................................................................................................... сл 

¢ŀōƭŜ мтΥ ¢9¢ ¦ǎŜǊ {ǳǊǾŜȅ - ¢Ŝǎǘ м ......................................................................................................................... см 

¢ŀōƭŜ муΥ ¢9¢ ¦ǎŜǊ {ǳǊǾŜȅ - ¢Ŝǎǘ м ......................................................................................................................... сн 

¢ŀōƭŜ мфΥ ¢9¢ ¦ǎŜǊ {ǳǊǾŜȅ - ¢Ŝǎǘ м ......................................................................................................................... со 

¢ŀōƭŜ нлΥ ¢9¢ ¦ǎŜǊ {ǳǊǾŜȅ - ¢Ŝǎǘ м ......................................................................................................................... сп 

¢ŀōƭŜ нмΥ ¢9¢ ¦ǎŜǊ {ǳǊǾŜȅ - ¢Ŝǎǘ м ......................................................................................................................... сс 

¢ŀōƭŜ ннΥ ¢9¢ ¦ǎŜǊ {ǳǊǾŜȅ - ¢Ŝǎǘ м ......................................................................................................................... ст 

¢ŀōƭŜ ноΥ ¢9¢ ¦ǎŜǊ {ǳǊǾŜȅ - ¢Ŝǎǘ м ......................................................................................................................... сф 

  



!ŎǊƻƴȅƳǎ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŀǊŜ ŘŜŦƛƴƛǘƛƻƴǎ ŀƴŘ ŀŎǊƻƴȅƳǎ ǳǎŜŘ ǿƛǘƘƛƴ ǘƘŜ ŘƻŎǳƳŜƴǘ 

 

¢ŜǊƳ 5ŜŦƛƴƛǘƛƻƴ 

h5 hǇŜƴ 5ŀǘŀ 

// /ǊŜŀǘƛǾŜ /ƻƳƳƻƴ 

{th5  {ƻŎƛŀƭ tƭŀǘŦƻǊƳ ƻŦ hǇŜƴ 5ŀǘŀ 

¢9¢ ¢ǊŀƴǎǇŀǊŜƴŎȅ-9ƴƘŀƴŎƛƴƎ ¢ƻƻƭǎ 

L/¢ LƴŦƻǊƳŀǘƛƻƴ /ƻƳƳǳƴƛŎŀǘƛƻƴ ¢ŜŎƘƴƻƭƻƎȅ  

599t 5ŀǘŀƭ9ǘ-9ŎƻǎȅǎǘŜƳ tǊƻǾƛŘŜǊ 

I¢a[ IȅǇŜǊ¢ŜȄǘ aŀǊƪǳǇ [ŀƴƎǳŀƎŜ 

/{{ /ŀǎŎŀŘƛƴƎ {ǘȅƭŜ {ƘŜŜǘǎΣ 

wwL wŜǎǇƻƴǎƛōƭŜ wŜǎŜŀǊŎƘ ŀƴŘ LƴƴƻǾŀǘƛƻƴ 

Dt[ DŜƴŜǊŀƭ tǳōƭƛŎ [ƛŎŜƴǎŜ 

tIt IȅǇŜǊǘŜȄǘ tǊŜǇǊƻŎŜǎǎƻǊ 

a±/ aƻŘŜƭ ±ƛŜǿ /ƻƴǘǊƻƭƭŜǊ 

[!at [ƛƴǳȄΣ !ǇŀŎƘŜΣ aȅ{v[Σ tItκtȅǘƘƻƴκtŜǊƭ 

²!at ²ƛƴŘƻǿǎΣ !ǇŀŎƘŜΣ aȅ{v[Σ tIt 

L9 LƴǘŜǊƴŜǘ 9ȄǇƭƻǊŜ 

!tL !ǇǇƭƛŎŀǘƛƻƴ tǊƻƎǊŀƳ LƴǘŜǊŦŀŎŜ 

5ha 5ƻŎǳƳŜƴǘ hōƧŜŎǘ aƻŘŜƭ 

²t ²ƻǊƪ tŀŎƪŀƎŜ 

w!{ wh¦¢9-¢h-t! !ǳǘƘŜƴǘƛŎŀǘƛƻƴ {ŜǊǾŜǊ 

²/ ²ƻǊƪ /ȅŎƭŜ 

h59 hǇŜƴ Řŀǘŀ 9ƴŀōƭŜǊ 

5ƻ² 5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ²ƻǊƪ 

όƛΦŜΦ !ƴƴŜȄ н ƻŦ ǘƘŜ DǊŀƴǘ !ƎǊŜŜƳŜƴǘύέ 

²C  ²Ŝō CǊŀƳŜǿƻǊƪ 

²!C ²Ŝō !ǇǇƭƛŎŀǘƛƻƴ CǊŀƳŜǿƻǊƪ  

!{5 !ƎƛƭŜ {ƻŦǘǿŀǊŜ 5ŜǾŜƭƻǇƳŜƴǘ  

 

 

 



1  9·9/¦¢L±9 {¦aa!w¸ 

wh¦¢9-¢h-t! όwŀƛǎƛƴƎ hǇŜƴ ŀƴŘ ¦ǎŜǊ-ŦǊƛŜƴŘƭȅ ¢ǊŀƴǎǇŀǊŜƴŎȅ-9ƴŀōƭƛƴƎ ¢ŜŎƘƴƻƭƻƎƛŜǎ ŦƻǊ tǳōƭƛŎ !ŘƳƛƴƛǎǘǊŀǘƛƻƴύ ƛǎ 

ŀƴ ƛƴƴƻǾŀǘƛƻƴ ǇǊƻƧŜŎǘ ǘƘŀǘ ŀƛƳǎ ŀǘ ƛƳǇǊƻǾƛƴƎ ¢ǊŀƴǎǇŀǊŜƴŎȅ ǘƘǊƻǳƎƘ ǇǊƻǘƻǘȅǇƛƴƎ ŀƴŘ ǇƛƭƻǘƛƴƎ ǘƘŜ ƛƴǘŜƎǊŀǘƛƻƴ 

ƻŦ hǇŜƴ 5ŀǘŀ ǇƭŀǘŦƻǊƳǎ ǿƛǘƘ ǎƻŎƛŀƭ ƴŜǘǿƻǊƪƛƴƎ ǘŜŎƘƴƻƭƻƎƛŜǎΦ ¢ƘŜ ƛƴǘŜƎǊŀǘŜŘ ǎȅǎǘŜƳ ŎƻƳǇǊƛǎŜǎ ǘƻƻƭǎ ǘƻ ŦŀŎƛƭƛǘŀǘŜ 

ƛƳǇǊƻǾŜŘ ŀŎŎŜǎǎ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ hǇŜƴ 5ŀǘŀ ǘƻ ƳŜŜǘ ƛƴŦƻǊƳŀǘƛƻƴΣ ǎƻŎƛŀƭΣ ŎƻƭƭŀōƻǊŀǘƛƻƴ ŀƴŘ ŘŜŎƛǎƛƻƴ ƴŜŜŘǎ 

ƻŦ ŜƴŘ ǳǎŜǊǎΦ ¢ƘŜ ǘǿƻ Ƴŀƛƴ ƻōƧŜŎǘƛǾŜǎ ƻŦ ǘƘŜ wh¦¢9-¢h-t! ǇǊƻƧŜŎǘ Ŏŀƴ ōŜ ǎǳƳƳŜŘ ǳǇ ŀǎΥ 

1. ¢ƻ ŜƴŀōƭŜ ǘƘŜ ǘǊŀƴǎƛǘƛƻƴ ƛƴǘƻ ǘƘŜ ƴŜȄǘ ƎŜƴŜǊŀǘƛƻƴ ƻŦ hǇŜƴ 5ŀǘŀ ǇƻǊǘŀƭǎ ōȅ ŎǊŜŀǘƛƴƎ ǘƻƻƭǎ ǘƘŀǘ ǿƛƭƭ 

ŜƴŀōƭŜ ŎƛǘƛȊŜƴǎ ǘƻ ŜƴƎŀƎŜ ǘƘŜƳǎŜƭǾŜǎ ǎƻŎƛŀƭƭȅ ƻǾŜǊ hǇŜƴ 5ŀǘŀ ǊŜǎƻǳǊŎŜǎ ǘƻǿŀǊŘǎ ōŜǘǘŜǊ 

ǳƴŘŜǊǎǘŀƴŘƛƴƎ ŀƴŘ ƳƻǊŜ ŜŦŦŜŎǘƛǾŜ ǳǎŜ ƻŦ ǘƘŜ ŀǾŀƛƭŀōƭŜΦ ¢ƘŜǎŜ ǘƻƻƭǎ ŀǊŜ ŎƻƭƭŜŎǘƛǾŜƭȅ ǘŜǊƳŜŘ ŀǎ 

{ƻŎƛŀƭ tƭŀǘŦƻǊƳ ŦƻǊ hǇŜƴ 5ŀǘŀ ό{th5ύΦ  

2. ¢ƻ ǇǊƻǾƛŘŜ ǘƻƻƭǎ ǘƘŀǘ ŎƻǳƭŘ ōŜ ƛƴǘŜƎǊŀǘŜŘ ƛƴǘƻ ŜȄƛǎǘƛƴƎ hǇŜƴ 5ŀǘŀ ǇƭŀǘŦƻǊƳǎ ǘƻ ŘŜƭƛǾŜǊ ƎǊŜŀǘŜǊ Řŀǘŀ 

ǘǊŀƴǎǇŀǊŜƴŎȅΣ ǉǳŀƭƛǘȅ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘŀōƛƭƛǘȅΦ ¢Ƙƛǎ ŎƻƳǇƻƴŜƴǘ ƛǎ ǘŜǊƳŜŘ ǘƘŜ ¢ǊŀƴǎǇŀǊŜƴŎȅ 

9ƴƘŀƴŎƛƴƎ ¢ƻƻƭǎŜǘ ό¢9¢ύ ŀƴŘ ƛǘ ǇǊƻǾƛŘŜǎ ōŀǎƛŎ ŀƴŀƭȅǘƛŎŀƭ ǘƻƻƭǎ ŦƻǊ ǊŜŘǳŎƛƴƎ ŘŀǘŀǎŜǘǎ ƛƴǘƻ ŀ ƳƻǊŜ 

ǳƴŘŜǊǎǘŀƴŘŀōƭŜ ŦƻǊƳ ŦƻǊ ǳǎŜǊǎΦ 

 

¢Ƙƛǎ ǊŜǇƻǊǘ ƛǎ ŀ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ƻŦ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ǊŜǎǳƭǘǎ ƻŦ ¢ŀǎƪ пΦн ƻŦ ²ƻǊƪǎǇŀŎƪŀƎŜ ²tп ό¢ŜŎƘƴƻƭƻƎƛŎŀƭ 

5ŜǾŜƭƻǇƳŜƴǘ ŀƴŘ LƴǘŜƎǊŀǘƛƻƴύΣ ŎŀǊǊƛŜŘ ƻǳǘ ōŜǘǿŜŜƴ ƳƻƴǘƘǎ aт-aмн ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΦ ¢ƘŜ Ǝƻŀƭ ƻŦ ¢ŀǎƪ пΦн ƛǎ ǘƻ 

ŘŜǾŜƭƻǇ ǘƘŜ !ƭǇƘŀ ±ŜǊǎƛƻƴ ƻŦ ǘƘŜ ¢ǊŀƴǎǇŀǊŜƴŎȅ 9ƴƘŀƴŎƛƴƎ ¢ƻƻƭǎŜǘ ό¢9¢ύΦ ¢ƘŜ ǊŜǇƻǊǘ ŘŜǎŎǊƛōŜǎ ƛƴ ŘŜǘŀƛƭǎΥ мύ ǘƘŜ 

ƛƳǇƭŜƳŜƴǘŜŘ ¦ǎŜ /ŀǎŜǎ ŀƴŘ {ȅǎǘŜƳǎ wŜǉǳƛǊŜƳŜƴǘǎΣ нύ ¢9¢ !ǊŎƘƛǘŜŎǘǳǊŜΣ оύ ¢9¢ LƳǇƭŜƳŜƴǘŀǘƛƻƴ ŀƴŘ 

5ŜǇƭƻȅƳŜƴǘ ƳƻŘŜƭǎ ŀƴŘ рύ ±ŜǊƛŦƛŎŀǘƛƻƴ ŀƴŘ ±ŀƭƛŘŀǘƛƻƴ ǇǊƻŎŜǎǎ ŦƻǊ ¢9¢Φ   

 

¢9¢ ƛǎ ƛƳǇƭŜƳŜƴǘŜŘ ŀǎ ŀ ǎŜǘ ƻŦ ǇƭǳƎƛƴǎ ǘƻ ŜȄǘŜƴŘ ǘƘŜ ŀǾŀƛƭŀōƭŜ ŦŜŀǘǳǊŜǎ ƻƴ ǘƘŜ ǿŜƭƭ-ƪƴƻǿƴ /Y!b hǇŜƴ 5ŀǘŀ 

tƭŀǘŦƻǊƳΦ ¢ƘŜ !ƭǇƘŀ ǾŜǊǎƛƻƴ ƻŦ ¢9¢ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘ ǎǳǇǇƻǊǘǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŜƛƎƘǘǎ ŜȄǘŜƴǎƛƻƴǎΥ мύ {ǳǇǇƻǊǘ 

ŦƻǊ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ ²ƻǊŘtǊŜǎǎ /ƻƴǘŜƴǘ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳ ŀǎ ŀ ǊƛŎƘ ŎƭƛŜƴǘ ŦƻǊ /Y!bΣ нύ 9ƴƘŀƴŎŜŘ ƳŜǘŀŘŀǘŀ 

ǎŎƘŜƳŀ ǘƻ ǎǳǇǇƻǊǘ ǇǊƻǾŜƴŀƴŎŜ ŀƴŘ ŀƭƛƎƴƳŜƴǘ ǿƛǘƘ ƭŀǘŜǎǘ ²о/ ƎǳƛŘŜƭƛƴŜǎ ŦƻǊ ǇǳōƭƛǎƘƛƴƎ Řŀǘŀ ƻƴ ǘƘŜ ǿŜōΣ оύ 

9Ǿŀƭǳŀǘƛƻƴ ƻŦ ƳŜǘŀŘŀǘŀ ǉǳŀƭƛǘȅ ŦƻǊ ŘŀǘŀǎŜǘǎΣ пύ [ƛƴƪƛƴƎ ƻŦ ǊŜƭŀǘŜŘ ŘŀǘŀǎŜǘǎΣ рύ 9ƴƘŀƴŎŜŘ ǳǎŜǊ ǇǊƻŦƛƭŜǎ ŦƻǊ 

ǇŜǊǎƻƴŀƭƛǎŀǘƛƻƴ ŀƴŘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴΣ сύ tŜǊǎƻƴŀƭƛǎŜŘ ǎŜŀǊŎƘ ŀƴŘ ŘŀǘŀǎŜǘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ǘƻ ǳǎŜǊǎΣ тύ 

wŜŎƻƳƳŜƴŘŀǘƛƻƴ ƻŦ ǊŜƭŀǘŜŘ ŘŀǘŀǎŜǘ ǘƻ ǳǎŜǊǎ ŀƴŘ уύ 9ȄǘŜƴǎƛƻƴ ƻŦ Řŀǘŀ ŀƴŀƭȅǘƛŎǎ ŦǳƴŎǘƛƻƴ ƻƴ /Y!b ǘƻ ǎǳǇǇƻǊǘ 

ǇƛǾƻǘ ƻǇŜǊŀǘƛƻƴǎ ƻƴ ŘŀǘŀǎŜǘǎΦ  ¢ƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ ŀōƻǾŜ ŦŜŀǘǳǊŜǎ ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ǘƘǊƻǳƎƘ ŀƴ !ƎƛƭŜ 

{ƻŦǘǿŀǊŜ 5ŜǾŜƭƻǇƳŜƴǘ ǇǊƻŎŜǎǎ ǿƘƛŎƘ ŜƴŀōƭŜŘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴ ŜŀǊƭȅ ǇǊƻǘƻǘȅǇŜ ŀƴŘ ǎǳōǎŜǉǳŜƴǘ ǎƘƻǊǘ 

άŘŜǾŜƭƻǇ-ǘŜǎǘ-ǊŜƭŜŀǎŜέ ŎȅŎƭŜǎ ǘƻ ŜƴƎŀƎŜ ǇƻǘŜƴǘƛŀƭ ŜƴŘ-ǳǎŜǊǎ ƻŦ ¢9¢ ǇƭŀǘŦƻǊƳΦ   

 

¢ƘŜ ǘŀǊƎŜǘ ŀǳŘƛŜƴŎŜ ŦƻǊ ǘƘƛǎ ŘƻŎǳƳŜƴǘ ƛƴŎƭǳŘŜǎ ǇƭŀǘŦƻǊƳ ŘŜǎƛƎƴŜǊǎΣ ŘŜǾŜƭƻǇŜǊǎ ŀǎ ǿŜƭƭ ŀǎ ǾŀǊƛƻǳǎ ǇƭŀǘŦƻǊƳ 

ǎǘŀƪŜƘƻƭŘŜǊǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŜȄǘŜǊƴŀƭ ǘŜǎǘŜǊǎ όƴƻƴ-ŎƻƴǎƻǊǘƛǳƳ ƳŜƳōŜǊǎύ ǿƘƻ ǿƛƭƭ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ 

ŀƴŘ ǘŜǎǘƛƴƎ ǇƘŀǎŜ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΦ  

 



2  Lb¢wh5¦/¢Lhb  

!ǎ ƳŜƴǘƛƻƴŜŘ ƛƴ ǘƘŜ ŜȄŜŎǳǘƛǾŜ ǎǳƳƳŀǊȅΣ ǘƘƛǎ ŘƻŎǳƳŜƴǘ ǎŜǊǾŜǎ Ƴŀƴȅ ǇǳǊǇƻǎŜǎ ōȅ ŀǎǎŜƳōƭƛƴƎ Ƴŀƴȅ ǊŜǇƻǊǘǎ 

ŦǊƻƳ ŀ ǿƛŘŜ ǎŎƻǇŜ ƻŦ ǘŀǎƪǎ ŎƻǾŜǊƛƴƎΥ 

c ǘƘŜ ŀƴŀƭȅǎŜŘ ǳǎŜǊ ǎǘƻǊƛŜǎ ǿƘƛŎƘ ǿŜǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘŜ ŦƻǊƳ ƻŦ ǳǎŜ ŎŀǎŜ ƳƻŘŜƭǎ ŀƴŘ ŘƛŀƎǊŀƳǎ ς 

wŜǉǳƛǊŜƳŜƴǘǎ {ǇŜŎƛŦƛŎŀǘƛƻƴΦ ¢ƘŜǎŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƘŀǾŜ ōŜŜƴ ǾŜǊƛŦƛŜŘ ŀƎŀƛƴǎǘ ǘƘŜ ǊŜǉǳƛǊŜŘ ǎǘŀƴŘŀǊŘǎ 

ƻŦ ǉǳŀƭƛǘȅ ǘƘŀǘ ǿƛƭƭ ŜƴŀōƭŜ ǘƘŜƳ ǘƻ ōŜ ǳǎŜŘ ƛƴ ǎƻƭǳǘƛƻƴ ŘŜǎƛƎƴΤ 

c ǘƘŜ ǎȅǎǘŜƳ !ǊŎƘƛǘŜŎǘǳǊŜ ŀƴŘ 5ŜǎƛƎƴ ƻŦ ǘƘŜ ǎŜƭŜŎǘŜŘ ǎƻƭǳǘƛƻƴ ŎƻƳǇƻƴŜƴǘǎ ǎƻ ŦŀǊ ƛƳǇƭŜƳŜƴǘŜŘ 

ƛƴ ǘƘŜ !ƭǇƘŀ ±ŜǊǎƛƻƴ ƻŦ ǘƘŜ wh¦¢9-¢h-t! ǇǊƻƧŜŎǘΤ 

c ǘƘŜ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ŘŜǎŎǊƛōƛƴƎ ǘƘŜ {ȅǎǘŜƳ LƳǇƭŜƳŜƴǘŀǘƛƻƴ ŀǇǇǊƻŀŎƘΣ ǘŜŎƘƴƻƭƻƎȅΣ ƳƻŘŜƭ 

ŀƴŘ ǇǊƻŎŜǎǎŜǎ ŀŘƻǇǘŜŘ ŦƻǊ ǘƘŜ ¢9¢ ǎǳōǎȅǎǘŜƳ ƻŦ wh¦¢9-¢h-t! ǎȅǎǘŜƳΤ 

c ǘƘŜ 5ŜǇƭƻȅƳŜƴǘ ǇƘŀǎŜ ƭƛǘŜǊŀǘǳǊŜ ŘŜŀƭƛƴƎ ǿƛǘƘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ǘƘŜ ǇǊƻŎŜǎǎŜǎ ƻŦ ŘŜǇƭƻȅƳŜƴǘǎΣ 

ŜƭŀōƻǊŀǘƛƴƎ ƻƴ ŀƴ ƛƴǎǘŀƴŎŜ ƻŦ ŘŜǇƭƻȅƳŜƴǘ ǿƛǘƘ ƛǘǎ ŜȄǇŜǊƛŜƴŎŜǎ ŀƴŘ ƛǎǎǳŜǎ ŜƴŎƻǳƴǘŜǊŜŘΤ ŀƴŘ Ŧƛƴŀƭƭȅ 

c ǘƘŜ {ȅǎǘŜƳ ±ŜǊƛŦƛŎŀǘƛƻƴ ŀƴŘ ±ŀƭƛŘŀǘƛƻƴ ǇǊƻŎŜǎǎŜǎ ǿƘƛŎƘ ŘŜŀƭ ǿƛǘƘ ǘƘŜ ŀǎǇŜŎǘǎ ƻŦ ǘŜǎǘƛƴƎ ς ōŜƎƛƴƴƛƴƎ 

ŦǊƻƳ ǘŜǎǘƛƴƎ ŦǊŀƳŜǿƻǊƪΣ ǘŜǎǘ ǇƭŀƴΣ ǘŜǎǘ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀƴŘ ǘƘŜƴ ǘƘŜ ǳǎŜǊ ƎǳƛŘŜ ŦƻǊ ǎȅǎǘŜƳ ǾŀƭƛŘŀǘƛƻƴ 

ōȅ ǘƘŜ ŜȄǘŜǊƴŀƭ ǳǎŜǊǎ 

9ŀŎƘ ƻŦ ǘƘŜ ƛǘŜƳƛǎŜŘ ǘŀǎƪ ƎǊƻǳǇǎ ƛǎ ǘǊŜŀǘŜŘ ǳƴŘŜǊ ŘƛŦŦŜǊŜƴǘ ǎŜŎǘƛƻƴǎ ƛƴ ǘƘƛǎ ŘƻŎǳƳŜƴǘ ŀƴŘ ŀǊŜ ŦǳǊǘƘŜǊ ōǊƻƪŜƴ 

Řƻǿƴ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ƛƴ-ŘŜǇǘƘ ŜȄǇƭŀƴŀǘƛƻƴǎ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ōŜǘǘŜǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ŎƻƴŎŜǇǘǎΣ ŦǊŀƳŜǿƻǊƪǎΣ 

ŀǇǇǊƻŀŎƘŜǎΣ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘ ǇǊƻŎŜǎǎŜǎ ŀǎ ǘƘŜȅ ǎǳǇǇƻǊǘ ǘƘŜ ƛƴƴƻǾŀǘƛǾŜ ǘŜŎƘƴƻƭƻƎȅ ƻŦŦŜǊŜŘ ōȅ wh¦¢9-¢h-t! 

ǇǊƻƧŜŎǘ ŀƴŘ ŀǎ ǘƘŜȅ ŀǊŜ ŜƳǇƭƻȅŜŘ ǎƻ ŦŀǊ ƛƴ ǘƘƛǎ ǇǊƻƧŜŎǘΦ Lǘ ǎǳŦŦƛŎŜǎ ǘƻ ǊŜƛǘŜǊŀǘŜ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ǘƘƛǎ ŘŜƭƛǾŜǊŀōƭŜΣ 

ŀƭǘƘƻǳƎƘ ƳŀƪŜǎ ƳŜƴǘƛƻƴ ƻŦ ǘƘŜ ƻǘƘŜǊ ŎƻƳǇƻƴŜƴǘǎΣ ŀǎǇŜŎǘǎΣ ǎǘŀƎŜǎ ƻǊ ǇƘŀǎŜǎ ƻŦ ǘƘŜ wh¦¢9-¢h-t! ǇǊƻƧŜŎǘΦ 

bŜǾŜǊǘƘŜƭŜǎǎΣ ǘƘŜ ŦƻŎǳǎ ƛǎ ƻƴ ǘƘŜ ¢9¢ ŎƻƳǇƻƴŜƴǘǎ ǘƘŀǘ ŀǊŜ ŀƭǊŜŀŘȅ ƛƳǇƭŜƳŜƴǘŜŘΦ 

wŜǉǳƛǊŜƳŜƴǘ {ǇŜŎƛŦƛŎŀǘƛƻƴǎ 

{ŜŎǘƛƻƴ ǘǿƻ ƻŦ ǘƘƛǎ ŘƻŎǳƳŜƴǘ ŜƭŀōƻǊŀǘŜǎ ƻƴ ǘƘŜ ǾŀǊƛƻǳǎ ƎǊƻǳǇǎ ƻŦ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ς ǘƘŜ ǳǎŜǊ ƻǊ 

ǘƘŜ ŦǳƴŎǘƛƻƴŀƭ όǎƻƭǳǘƛƻƴύ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ǘƘŜ ǎƻƭǳǘƛƻƴ ǉǳŀƭƛǘȅ όƴƻƴ-ŦǳƴŎǘƛƻƴŀƭύ ǊŜǉǳƛǊŜƳŜƴǘǎΦ  

!ǊŎƘƛǘŜŎǘǳǊŜ ŀƴŘ 5ŜǎƛƎƴ 

{ŜŎǘƛƻƴ ǘƘǊŜŜ ŘƻŎǳƳŜƴǘǎ ǘƘŜ ¢9¢ !ǊŎƘƛǘŜŎǘǳǊŜΣ ƛǘǎ ŎƻƳǇƻƴŜƴǘǎ ŀƴŘ ǊŜƭŀǘƛƻƴǎ ōŜǘǿŜŜƴ ǘƘŜƳ ƛƴ ƻǊŘŜǊ ǘƻ ǇǊŜǎŜƴǘ 

ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ¢ǊŀƴǎǇŀǊŜƴŎȅ-9ƴƘŀƴŎƛƴƎ ¢ƻƻƭǎŜǘΦ 

{ȅǎǘŜƳ LƳǇƭŜƳŜƴǘŀǘƛƻƴ 

{ŜŎǘƛƻƴ ŦƻǳǊ ŘŜǎŎǊƛōŜǎ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ¢9¢Υ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅΣ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ŘŜǘŀƛƭǎΦ 

5ŜǇƭƻȅƳŜƴǘ 

{ŜŎǘƛƻƴ ŦƛǾŜ ŘŜŦƛƴŜǎ ǘƘŜ ǎȅǎǘŜƳ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ¢9¢Σ ƛǘǎ ŘŜǇƭƻȅƳŜƴǘ ǇǊƻŎŜǎǎ ŀƴŘ ŘƛǎŎǳǎǎŜǎ ǘƘŜ ƛǎǎǳŜǎ ǘƘŀǘ Ƴŀȅ 

ōŜ ŜƴŎƻǳƴǘŜǊŜŘ ŘǳǊƛƴƎ ǘƘŜ ŘŜǇƭƻȅƳŜƴǘ ǇǊƻŎŜǎǎΦ  

{ȅǎǘŜƳ ±ŜǊƛŦƛŎŀǘƛƻƴ ŀƴŘ ±ŀƭƛŘŀǘƛƻƴ 

CƛƴŀƭƭȅΣ ǎŜŎǘƛƻƴ ǎƛȄ ŘƻŎǳƳŜƴǘǎ ǘƘŜ ǾŜǊƛŦƛŎŀǘƛƻƴ ŀƴŘ ǾŀƭƛŘŀǘƛƻƴ ǇǊƻŎŜǎǎΦ /ƻƳǇƻƴŜƴǘǎ ŘŜǎƛƎƴŜŘ ŀƴŘ ƛƳǇƭŜƳŜƴǘŜŘ 

ŀǊŜ ǾŜǊƛŦƛŜŘ ǘƻ ŜƴǎǳǊŜ ǘƘŜȅ ƳŜǘ ǘƘŜ ŜȄǇŜŎǘŜŘ ǉǳŀƭƛǘƛŜǎ ƻŦ ǘƘŜ ǎȅǎǘŜƳ όwh¦¢9-¢h-t! ǎƻƭǳǘƛƻƴύ ŀƴŘ ǾŀƭƛŘŀǘŜŘ ǘƻ 

ŜƴǎǳǊŜ ǘƘŜȅ ƳŜŜǘ ǘƘŜ ǳǎŜǊ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 

/ƻƴŎƭǳǎƛƻƴ  

CƛƴŀƭƭȅΣ ǎŜŎǘƛƻƴ ǎŜǾŜƴ ŎƻƴŎƭǳŘŜǎ ǘƘŜ ŘŜƭƛǾŜǊŀōƭŜ ŦƛƴŘƛƴƎǎΦ 



3  w9v¦Lw9a9b¢{ 

DǳƛŘŜŘ ōȅ ǘƘŜ ǎǘŀƴŘŀǊŘǎ ƻŦ ōǳǎƛƴŜǎǎ ŀƴŀƭȅǎƛǎ ŦƻǊ L¢ ǇǊƻŘǳŎǘ ŘŜǾŜƭƻǇƳŜƴǘΣ wh¦¢9-¢h-t! ǎƻƭǳǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎ 

ǿŜǊŜ ƎŀǘƘŜǊŜŘ ŦǊƻƳ ƛƴǘŜǊǾƛŜǿǎ ǿƛǘƘ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ǎǘŀƪŜƘƻƭŘŜǊǎ ŀƴŘ ǊŜǉǳƛǊŜƳŜƴǘ ŀƴŀƭȅǎƛǎ ǿƻǊƪǎƘƻǇǎ ƛƴ 

ƳǳƭǘƛǇƭŜ ƭƻŎŀǘƛƻƴǎ ŀŎǊƻǎǎ ǘƘŜ 9¦Φ ¢ƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ǿŜǊŜ ŜƴǊƛŎƘŜŘ ǿƛǘƘ ŘŜǘŀƛƭŜŘ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎ ŀƴŘ ŀƴŀƭȅǎŜǎ ƻŦ 

ǊŜƭŜǾŀƴǘ ƪƴƻǿƭŜŘƎŜ ǎƻǳǊŎŜǎ ƛƴŎƭǳŘƛƴƎ ƻƴƭƛƴŜ ŀƴŘ ŀŎŀŘŜƳƛŎ ǇǳōƭƛŎŀǘƛƻƴǎΦ ¢ƘŜ ǎŎƻǇŜ ƻŦ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƛǎ 

ǾƛǎǳŀƭƛǎŜŘ ƛƴ CƛƎǳǊŜ мΦ 

 

CƛƎǳǊŜ мΥ {ŎƻǇŜ ƻŦ wh¦¢9-¢h-t! wŜǉǳƛǊŜƳŜƴǘǎ 

 

3.1 C¦b/¢Lhb![ w9v¦Lw9a9b¢{ 

3.1.1 h±9w±L9² hC w9v¦Lw9a9b¢{ 

¢ƘŜ ǳǎŜǊ ǎǘƻǊƛŜǎ ŀƴŘ ƎŀǘƘŜǊŜŘ ǊŜǉǳƛǊŜƳŜƴǘǎ ōŜŎŀƳŜ ŀ ōŀǎŜ ŦƻǊ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǎŜǘ ƻŦ ǳǎŜ ŎŀǎŜǎΣ ŜǎǎŜƴǘƛŀƭ 

ŦƻǊ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƳƻŘŜƭ ǎǇŜŎƛŦƛŎŀǘƛƻƴΦ 

¢ƘŜ ǳǎŜ ŎŀǎŜǎ ŀƴŘ ƳƻŘŜƭǎ ŘŜǾŜƭƻǇŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦǊƻƳ ŦƛŜƭŘ ǿƻǊƪ ǿŜǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ŘŜƭƛǾŜǊŀōƭŜ 

5нΦпΥ wŜǉǳƛǊŜƳŜƴǘǎ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŀƴŘ ¦ǎŜ /ŀǎŜ aƻŘŜƭǎΦ 9ŀǊƭƛŜǊ ŘŜƭƛǾŜǊŀōƭŜǎ ƛƴŎƭǳŘŜ 5ŜƭƛǾŜǊŀōƭŜǎ 5нΦнΥ !ƴŀƭȅǘƛŎŀƭ 

CǊŀƳŜǿƻǊƪ ŀƴŘ Lƴƛǘƛŀƭ {ŎŜƴŀǊƛƻǎ ƻƴ hǇŜƴ 5ŀǘŀ ŀƴŘ ¢ǊŀƴǎǇŀǊŜƴŎȅΤ ŀƴŘ 5ŜƭƛǾŜǊŀōƭŜ 5нΦоΥ ¦ǎŜǊ {ǘƻǊƛŜǎ ƻƴ hǇŜƴ 

5ŀǘŀ ŀƴŘ ¢ǊŀƴǎǇŀǊŜƴŎȅΦ ¢ƘŜǎŜ ŘŜƭƛǾŜǊŀōƭŜǎ ƎŀǾŜ ŘŜǘŀƛƭ ŀŎŎƻǳƴǘǎ ƻŦ ǘƘŜ ǳǎŜǊ ǎŎŜƴŀǊƛƻǎ ŀƴŘ ǳǎŜǊ ǎǘƻǊƛŜǎ ŦǊƻƳ 

ǿƘƛŎƘ ǘƘŜ wŜǉǳƛǊŜƳŜƴǘ {ǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀƴŘ ¦ǎŜ /ŀǎŜ aƻŘŜƭǎ ǿŜǊŜ ŘŜǾŜƭƻǇŜŘ ώL.aΦŎƻƳΤ /ƻǳǊǎŜƘŜǊƻΦŎƻƳϐΦ 



 
Figure 2 Requirements gathering 

 

wŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ¢9¢ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘ ōȅ ŀƴŀƭȅȊƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘ ŘŜƭƛǾŜǊŀōƭŜǎΥ 5нΦмΣ 5нΦпΣ 5оΦм ŀƴŘ 5пΦм ŀǎ ǿŜƭƭ ŀǎ 

5ƻ²Φ  CƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ōŜǘǘŜǊ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘǊŀŎŜŀōƛƭƛǘȅΣ ǘƘŜ ŜŀǊƭƛŜǊ ǘŀǎƪǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ƛƴŎƭǳŘƛƴƎ 

ǊŜǉǳƛǊŜƳŜƴǘǎ ŜƭƛŎƛǘŀǘƛƻƴ ŀƴŘ ŀƴŀƭȅǎƛǎΣ ŀƴŘ ǘƘŜƛǊ ǊŜǎǇŜŎǘƛǾŜ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ǿŜǊŜ ǇƭŀƴƴŜŘ ŀƴŘ ŜȄŜŎǳǘŜŘ ǘƻ ŀƭƛƎƴ 

ǿƛǘƘ wh¦¢9-¢h-t! ƻōƧŜŎǘƛǾŜǎ ŀƴŘ ǘƘŜ ŘŜƳƻŎǊŀǘƛŎ ǾŀƭǳŜǎ ǘƘŜȅ ŘŜƳƻƴǎǘǊŀǘŜ ƻǊ ŜȄŜƳǇƭƛŦȅΦ ¢ƘŜǎŜ ƻōƧŜŎǘƛǾŜǎ 

ƛƴŎƭǳŘŜΥ  

¶ LƴǘŜƎǊŀǘƛƻƴ ƻŦ ǊŜƭŀǘŜŘ ŘŀǘŀǎŜǘǎ ǳǎƛƴƎ [ƛƴƪŜŘ 5ŀǘŀ ǇǊƛƴŎƛǇƭŜǎ 

¶ ¢ƻ ǇǊƻǾƛŘŜ ōŀǎƛŎ ŀƴŀƭȅǘƛŎǎ ƻƴ ŘŀǘŀǎŜǘǎ ǘƻ ŘŜǘŜŎǘ Ǿƛƻƭŀǘƛƻƴǎ ƻŦ ǊǳƭŜǎ όŜΦƎΦ ǘǊŀƴǎǇŀǊŜƴŎȅ ǊŜƭŀǘŜŘ ǊǳƭŜǎύΣ 

ǘƘŀǘ ƛǎΣ ǿƘŜǊŜ ƳŜǘŀŘŀǘŀ ǎǳǇǇƭȅ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ŜƴƘŀƴŎƛƴƎ Řŀǘŀ ǎŜŀǊŎƘŀōƛƭƛǘȅ ŀƴŘ ƭƛƴƪƛƴƎ ƛǎ ƭŀŎƪƛƴƎ 

ǘƘǊƻǳƎƘ ǘƘŜ ƳŜǘŀŘŀǘŀ ŎƻƳǇƭŜǘŜƴŜǎǎ ƳŜŀǎǳǊŜƳŜƴǘΦ 

¶ tŜǊǎƻƴŀƭƛǎŀǘƛƻƴ ς ŜȄǇƭƻƛǘŀǘƛƻƴ ƻŦ ǎƻŎƛŀƭ ƳŜŘƛŀ ǇǊƻŦƛƭŜǎ ƻŦ ǳǎŜǊǎΣ ŜΦƎΦ ŘŜƳƻƎǊŀǇƘƛŎ ŦŜŀǘǳǊŜǎ ŀƴŘ 

ƛƴǘŜǊŜǎǘǎΣ ǘƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ŀƴŀƭȅǎƛƴƎ ŎƻƴǘŜƴǘǎ ŎƻƴǘǊƛōǳǘŜŘ ƻƴ ǎƻŎƛŀƭ ƳŜŘƛŀ όŜΦƎΦ ǘƻǇƛŎ ŘŜǘŜŎǘƛƻƴύΦ 

¶ 5ŀǘŀǎŜǘ vǳŀƭƛǘȅ ς ƎŜƴŜǊŀǘŜ ǊŜǇƻǊǘǎ ƻƴ ǉǳŀƭƛǘȅ ƻŦ ƳŜǘŀŘŀǘŀ ŀƴŘ ǇǊƻǾŜƴŀƴŎŜ ƛƴŦƻǊƳŀǘƛƻƴ όŜΦƎΦ ōŀǎŜŘ 

ƻƴ ǎǇŜŎƛŦƛŎ ǎǘŀƴŘŀǊŘǎύ ς ǘƘǊƻǳƎƘ ǾƛŜǿ ƳŜǘŀŘŀǘŀ ŦǳƴŎǘƛƻƴŀƭƛǘȅ  

¶ wŜŎƻƳƳŜƴŘŀǘƛƻƴ ς ŎƭǳǎǘŜǊƛƴƎ ƻŦ ŘŀǘŀǎŜǘǎ ōŀǎŜŘ ƻƴ ŎŀǘŜƎƻǊƛŜǎΣ ŀƴŘ ǳǎŀƎŜ ǇŀǘǘŜǊƴǎ όŜΦƎΦ ŘŀǘŀǎŜǘǎ 

ŘƻǿƴƭƻŀŘŜŘ ƻǊ ǊŜǉǳŜǎǘŜŘ ǘƻƎŜǘƘŜǊύ ŀǎ ǇƻǇǳƭŀǊ ǎŜŀǊŎƘŜǎ ŀƴŘ ŎƻƴǎǳƳǇǘƛƻƴ ǇŀǘǘŜǊƴ ƻǊ ŀǎ ƴŀǘǳǊŀƭ 

ŎŀǘŜƎƻǊƛŜǎ ŜΦƎΦ ōǳŘƎŜǘ ŘŀǘŀǎŜǘǎΣ ǇƻǇǳƭŀǘƛƻƴ ŘŀǘŀǎŜǘǎΣ ŜŎƻƴƻƳƛŎ ŘŀǘŀǎŜǘǎΣ ŜǘŎΦ 

¢ƘŜǎŜ ƻōƧŜŎǘƛǾŜǎ ǿŜǊŜ ƳŀǇǇŜŘ ǘƻ ǎŜŜ Ƙƻǿ ǘƘŜȅ ŘŜƳƻƴǎǘǊŀǘŜ ŘŜƳƻŎǊŀǘƛŎ ǾŀƭǳŜǎΥ aƻƴƛǘƻǊƛŀƭ 5ŜƳƻŎǊŀŎȅΣ 

5ŜƭƛōŜǊŀǘƛǾŜ 5ŜƳƻŎǊŀŎȅ ŀƴŘ tŀǊǘƛŎƛǇŀǘƻǊȅ 5ŜƳƻŎǊŀŎȅ ƛƴ ǘƘŜ ŜŀǊƭƛŜǊ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ǊŜŦŜǊǊŜŘ ǘƻ ŀōƻǾŜ ŀƴŘ 

ƳƻŘƛŦƛŜŘ ƛƴ ¢ŀōƭŜ мΦ 

 

 

 

 

 

 

 

 

 



Table 1: Overview of the Societal Activity model of Open Data use 

  

  

Use of open data 

aƻƴƛǘƻǊƛŀƭ 
ŘŜƳƻŎǊŀŎȅ 
Monitoring government 

behavior 

5ŜƭƛōŜǊŀǘƛǾŜ 
ŘŜƳƻŎǊŀŎȅ 
Feeding public debates 

tŀǊǘƛŎƛǇŀǘƻǊȅ 
ŘŜƳƻŎǊŀŎȅ 
Enabling collective action 

Object Policy issue Policy issue Policy issue 

Subject Citizen  Watchdog  Partner in dialogue  Partner in Action 

Tool - TET ensures 

transparency by access to 

data, data search and 

tools to visualize the data  

 

 

 

- SPOD facilitates data 

sharing 

- TET ensures access and 

enables data analysis, 

personalization, 

comparing and combining 

datasets and feedback 

options 

 

- SPOD facilitates 

participation with debate 

and feedback options 

- TET ensures access, 

decision-making tools, 

the ability to add data 

 

 

- 

SPOD facilitates 

collaboration with 

government and other 

stakeholders e.g. refining 

solutions and working 

together in documents 

Rules/Mechanism Transparency, checks and 

balances, e.g. foia laws, 

privacy laws, but also 

rules regarding the virtual 

community 

Deliberation, open 

communication e.g. 

procedures regarding 

participation 

Collaboration or co-

creation e.g. procedures 

regarding who is invited 

(based on expertise)? 

Community Government, journalist  Government and citizens  Government, citizens, 

businesses, researchers  

Role  

e.g. government 

 Provider of information  Facilitating dialogue  Partner in Action 

Outcome Critical view on 

government behavior 

Contribution to debate 

about policy issue 

(Collective) action to 

produce public value 

 

3.1.2 ¦{9 /!{9 ah59[{ 

CǳƴŎǘƛƻƴŀƭ wŜǉǳƛǊŜƳŜƴǘǎΥ ²Ŝ ǇǊŜǎŜƴǘŜŘ ǘƘŜ ǎŎƻǇŜ ƻŦ CǳƴŎǘƛƻƴŀƭ ό¦ǎŜǊύ wŜǉǳƛǊŜƳŜƴǘ {ǇŜŎƛŦƛŎŀǘƛƻƴǎ 

ŀƴŘ ŀƭƛƎƴƳŜƴǘ ǿƛǘƘ ǊŜƭŜǾŀƴǘ ǇǊƻƧŜŎǘ ƻōƧŜŎǘƛǾŜǎ ŀƴŘ ŘŜƳƻŎǊŀǘƛŎ ǾŀƭǳŜǎΦ IƻǿŜǾŜǊΣ ƛƴ ǘƘƛǎ ŘŜƭƛǾŜǊŀōƭŜΣ ǿŜ ƛƴǘŜƴŘ 

ǘƻ ŦƻŎǳǎ ƻƴ ǘƘŜ ǳǎŜ ŎŀǎŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀƴŘ ƳƻŘŜƭǎ ǘƘŀǘ ŀǊŜ ¢9¢-ǊŜƭŀǘŜŘΦ CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜ ŎǳǊǊŜƴǘ ǾŜǊǎƛƻƴ ƻŦ 

¢9¢ ς !ƭǇƘŀ ǾŜǊǎƛƻƴ ŘŜŀƭǎ ƻƴƭȅ ǿƛǘƘ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ¢9¢ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ŘŜǾŜƭƻǇŜŘ όƛΦŜΦ ƛƳǇƭŜƳŜƴǘŜŘύΦ 

!ǎ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ǳǎŜ ŎŀǎŜǎ ŀǊŜ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ƛǘŜǊŀǘƛƻƴǎ ƻŦ !ƎƛƭŜ ŀǇǇǊƻŀŎƘΣ ǘƘŜȅ ǿƛƭƭ ōŜ ǊŜƭŜŀǎŜŘ ƛƴ ǎǳōǎŜǉǳŜƴǘ 

ǾŜǊǎƛƻƴǎ ƻŦ ǘƘŜ ¢9¢ ǎǳōǎȅǎǘŜƳ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ŘƻŎǳƳŜƴǘŀǘƛƻƴΦ 

¢ƻ ŘŜƭƛǾŜǊ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ ǳǎŜ ŎŀǎŜǎ ŀƴŘ ǘƘŜ ƳƻŘŜƭǎΣ ǘƘŜ ǘŜŀƳ ōǊƻƪŜ Řƻǿƴ ǘƘŜ ŜƴǘƛǊŜ ǳǎŜ ŎŀǎŜ ŎƻƭƭŜŎǘƛƻƴǎ 

ƛƴǘƻ ǘƘǊŜŜ ƎǊƻǳǇǎΦ ¢ƘŜ ŦƛǊǎǘ ƎǊƻǳǇ ŘŜǘŀƛƭǎ ǘƘŜ ¢9¢-ǊŜƭŀǘŜŘ ŎƻƳǇƻƴŜƴǘǎ ό¢9¢ ŦǳƴŎǘƛƻƴŀƭƛǘƛŜǎ ŦƻǊ ¢9¢ ƻōƧŜŎǘƛǾŜǎύΣ 



ǘƘŜ ǎŜŎƻƴŘ ƎǊƻǳǇ ŘŜǘŀƛƭǎ ǘƘŜ {th5-ǊŜƭŀǘŜŘ ŎƻƳǇƻƴŜƴǘǎ ό{th5 ŦǳƴŎǘƛƻƴŀƭƛǘƛŜǎ ŦƻǊ {th5 ƻōƧŜŎǘƛǾŜǎύ ŀƴŘ ǘƘŜ ǘƘƛǊŘ 

ƎǊƻǳǇ ŘŜǘŀƛƭǎ ǘƘŜ ŦǳƴŎǘƛƻƴŀƭƛǘƛŜǎ ŎƻƳƳƻƴ ǘƻ ōƻǘƘ ¢9¢ ŀƴŘ {th5 ƻōƧŜŎǘƛǾŜǎΦ ¢ƘŜ ǇŀǊǘƛǘƛƻƴƛƴƎ ƻŦ ǘƘŜ ǳǎŜ ŎŀǎŜ 

ƳƻŘŜƭǎ ƛǎ ǿŜƭƭ ǇǊŜǎŜƴǘŜŘ ƛƴ ŘŜƭƛǾŜǊŀōƭŜ 5нΦпΥ wŜǉǳƛǊŜƳŜƴǘǎ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŀƴŘ ¦ǎŜ /ŀǎŜ aƻŘŜƭǎΦ /ƻƴǎƛŘŜǊƛƴƎ 

ǘƘŜ ŦŀŎǘ ǘƘŀǘ ǘƘƛǎ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ƛǎ ŦƻŎǳǎŜŘ ƻƴ ǘƘŜ !ƭǇƘŀ ǾŜǊǎƛƻƴ ƻŦ ǘƘŜ ƛƳǇƭŜƳŜƴǘŜŘ ¢9¢ ŎƻƳǇƻƴŜƴǘǎΣ ǿƘƛŎƘ 

ǎǳǇǇƻǊǘ ¢9¢ ǎǇŜŎƛŦƛŎ ƻōƧŜŎǘƛǾŜǎ ƻŦ ǘƘŜ wh¦¢9-¢h-t! ǇǊƻƧŜŎǘΣ ǘƘŜǊŜ ƛǎ ƴƻ ŜƳǇƘŀǎƛǎ ǇƭŀŎŜŘ ƻƴ ǘƘŜ ƻǘƘŜǊ ǘǿƻ 

ƎǊƻǳǇǎ ƻŦ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ǎŜŜƴ ƛƴ ¢ŀōƭŜ нΦ 

 

¢ŀōƭŜ нΥ [ƛǎǘ ƻŦ wh¦¢9-¢h-t! ¦ǎŜ /ŀǎŜǎ ǎƘƻǿƛƴƎ ǘƘŜ ƎǊƻǳǇǎ ƻŦ ǘƘŜ ǾŀǊƛƻǳǎ ŎŀǎŜǎ 

¦ǎŜ 

/ŀǎŜ L5 

DǊƻǳǇ tǊƛƳŀǊȅ !ŎǘƻǊ ¦ǎŜ /ŀǎŜǎ ¦κ{ǘƻǊȅ 

L5 

¦/м ¢9¢ ¦ǎŜǊ ό9ƴǘǊŜǇǊŜƴŜǳǊύ /ƘŜŎƪ aŜǘŀŘŀǘŀ /ƻƳǇƭŜǘŜƴŜǎǎ {нфΦм 

¦/н ¢9¢ ¦ǎŜǊ ό9ƴǘǊŜǇǊŜƴŜǳǊύ !ŘŘκ¦ǇŘŀǘŜκ±ƛŜǿ tǊƻǾŜƴŀƴŎŜ ŀƴŘ ƳŜǘŀŘŀǘŀ-

ǊŜƭŀǘŜŘ ǘƻ ŀ 5ŀǘŀǎŜǘ 

{нфΦо 

¦/пό!ύ ¢9¢ κ {th5 ¦ǎŜǊ όwŜǎƛŘŜƴǘύ tǊƻǾƛŘŜ {ǳǇǇƻǊǘƛƴƎ /ƻƴǘŜƴǘ ƻƴ {th5 tƻǎǘ {нΦо 

¦/пό.ύ ¢9¢ κ {th5 ¦ǎŜǊ όwŜǎƛŘŜƴǘύ {ƘŀǊŜ ŀ ŘŀǘŀǎŜǘ ǿƛǘƘ ŀ Ǿƛǎǳŀƭƛǎŀǘƛƻƴ ƻƴ {th5 {нΦм 

¦/р ¢9¢ κ {th5 ¦ǎŜǊ όt!ύ tǊƻǾƛŘŜ {ǳǇǇƻǊǘƛƴƎ /ƻƴǘŜƴǘ ƻƴ {th5 tƻǎǘ  

ό{ƘŀǊŜ [ƛƴƪ ǘƻ 5ŀǘŀǎŜǘκCƛƭŜ Ǿƛŀ {th5 tƻǎǘύ 

{орΦм 

¦/с ¢9¢ ¦ǎŜǊ ό/ƻƳƳǳƴƛǘȅ 

!ŎǘƛǾƛǎǘύ 

¢ŀƪŜ ŀ {ŎǊŜŜƴǎƘƻǘ ŀƴŘ !ƴƴƻǘŀǘŜ ƛǘ {тΦм 

¦/т {th5 ¦ǎŜǊ ό9ƴǘǊŜǇǊŜƴŜǳǊύ !ǘǘŀŎƘ ²ƛŘƎŜǘǎ ŀƴŘ ¢ŀƎǎ ¢ƻƻƭǎ ƻƴ {th5 CƻǊǳƳ {омΦм 

¦/у ¢9¢ κ {th5 ¦ǎŜǊ ό9ƴǘǊŜǇǊŜƴŜǳǊύ ¦ǎƛƴƎ 9ȄǘŜǊƴŀƭ {ƻŎƛŀƭ aŜŘƛŀ ŦƻǊ [ƻƎƛƴ 

!ǳǘƘŜƴǘƛŎŀǘƛƻƴΥ ŜΦƎΦ CŀŎŜōƻƻƪ 

ό9ȄǘŜǊƴŀƭ {ƻŎƛŀƭ aŜŘƛŀ !ǳǘƘŜƴǘƛŎŀǘƛƻƴύ 

{оΦл 

¦/ф {th5 ¦ǎŜǊ όbŜǘǿƻǊƪ 

aŜƳōŜǊύ 

±ƻǘƛƴƎ ƻƴ {th5 Chw¦a {нΦс 

¦/мл ¢9¢ ¦ǎŜǊ όwŜǎƛŘŜƴǘύ !ƴŀƭȅǎŜ ŀ 5ŀǘŀǎŜǘ {мΦп 

¦/мм ¢9¢ ¦ǎŜǊ όt!ύ vǳŜǊȅ 5ŀǘŀ {онΦн 

¦/мн ¢9¢ ¦ǎŜǊ ό/ƻƳƳǳƴƛǘȅ 

!ŎǘƛǾƛǎǘύ 

LƴǘŜƎǊŀǘŜ ŀ 5ŀǘŀǎŜǘ {уΦм 

¦/мп ¢9¢ ¦ǎŜǊ ό/ƻƳƳǳƴƛǘȅ 

!ŎǘƛǾƛǎǘύ 

[ƛƴƪ ŀ 5ŀǘŀǎŜǘ {уΦм 

¦/мр ¢9¢ ¦ǎŜǊ ό{ǘǳŘŜƴǘ ƭŜŀŘŜǊύ !ŘŘ ŀ 5ŀǘŀǎŜǘ ǘƻ /ƻƳǇŀǊŜ {моΦф 

¦/мс ¢9¢ ¦ǎŜǊ ό{ǘǳŘŜƴǘ ƭŜŀŘŜǊύ /ƻƳǇŀǊŜ 5ŀǘŀǎŜǘǎ {моΦф 

¦/мт ¢9¢ ¦ǎŜǊ ό/ƻƴǎǳƭǘŀƴǘύ tŜǊǎƻƴŀƭƛȊŜ {ŜŀǊŎƘ {нуΦн 

¦/му {th5 ¦ǎŜǊ ό9ƴǘǊŜǇǊŜƴŜǳǊύ wŜŎŜƛǾŜ bƻǘƛŦƛŎŀǘƛƻƴ ŦƻǊ bŜǿ 5ŀǘŀǎŜǘǎ {оΦм 

¦/мф ¢9¢κ{th5 ¦ǎŜǊ ό/ƻƴǎǳƭǘŀƴǘύ wŜǉǳŜǎǘ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ 5ŀǘŀ {Ŝǘǎ {нсΦр 

¦/нл ¢9¢ ¦ǎŜǊ όwŜǎƛŘŜƴǘύ ±ƛŜǿ ŀ /ƘŀǊǘ {нΦн 

¦/нм ¢9¢ ¦ǎŜǊ όwŜǎƛŘŜƴǘύ ±ƛŜǿ LƴŦƻƎǊŀǇƘƛŎ {нΦн 

¦/нн {th5 ¦ǎŜǊ ό/ƻƴǎǳƭǘŀƴǘύ tƻǎǘ ƻƴ {th5 {нуΦо 

¦/но ¢9¢κ{th5 ¦ǎŜǊ ό/ƻƴǎǳƭǘŀƴǘύ [ƻƎƛƴ {нуΦм 

¦/нп ¢9¢ ¦ǎŜǊ ό9ƴǘǊŜǇǊŜƴŜǳǊύ 9ƴǊƛŎƘ tǊƻŦƛƭŜ {оуΦм 

¦/нс {th5 ¦ǎŜǊ ό/ƛǘƛȊŜƴκt!ύ !ŘŘ ŀƴ 9ǾŜƴǘ  

¦/нт {th5 ¦ǎŜǊ ό/ƻƳƳǳƴƛǘȅ /ǊŜŀǘŜ ŀ bŜǿ ¢ƻǇƛŎ 9ƴŀōƭƛƴƎ ŀƴ !ƴƻƴȅƳƻǳǎ  



!ŎǘƛǾƛǎǘύ tƻǎǘƛƴƎ 

¦/ну {th5 ¦ǎŜǊ ό/ƻƴǎǳƭǘŀƴǘύ 5ƛƎŜǎǘ LƴŦƻǊƳŀǘƛƻƴ ƛƴ ŀ tǊƛǾŀǘŜ {ǇŀŎŜ {нсΦт 

¦/нф {th5 ¦ǎŜǊ όt!ύ 9ƴŀōƭŜ wŜǿŀǊŘƛƴƎ /ƻƴǘŜƴǘ ƻƴ {th5 {сΦм 

 

3.1.3 Lat[9a9b¢95 /hathb9b¢ όw9v¦Lw9a9b¢{ύ 

5ǳŜ ǘƻ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ƴƻǘ ŀƭƭ ǘƘŜ ¢9¢-ǊŜƭŀǘŜŘ ǳǎŜ ŎŀǎŜǎ ƘŀǾŜ ōŜŜƴ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ǘƘƛǎ ƛƴƛǘƛŀƭ ǾŜǊǎƛƻƴ ƻŦ ¢9¢Σ 

ǿŜ ƘƛƎƘƭƛƎƘǘ ǘƘƻǎŜ ŎƻǾŜǊŜŘ ƛƴ ǘƘŜ !ƭǇƘŀ ǾŜǊǎƛƻƴ ŦƻǊ ōŜǘǘŜǊ ŎƭŀǊƛǘȅ όǎŜŜ ¢ŀōƭŜ оύΦ Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ƛƳǇƭŜƳŜƴǘŜŘ 

¢9¢ ŎƻƳǇƻƴŜƴǘǎ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘŜ ƻǾŜǊǾƛŜǿ ŘƛŀƎǊŀƳΣ ŀ ŦŜǿ ¢9¢κ{th5 ǳǎŜ ŎŀǎŜǎ ƘŀǾŜ ōŜŜƴ ƛƳǇƭŜƳŜƴǘŜŘ 

ŀǎ ǿŜƭƭΦ  

 

 

 
Figure 3: Mainly TET-Specific Use Case Diagram 

 

 

 

 

¢ŀōƭŜ оΥ LƳǇƭŜƳŜƴǘŜŘ ¦ǎŜ /ŀǎŜǎ {ǳǇǇƻǊǘƛƴƎ ¢9¢ CǳƴŎǘƛƻƴŀƭƛǘƛŜǎ ƛƴ !ƭǇƘŀ ±ŜǊǎƛƻƴ ƻǊ wh¦¢9-¢h-t! 
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{нфΦо 

¦/мл ¢9¢ ¦ǎŜǊ όwŜǎƛŘŜƴǘύ !ƴŀƭȅǎŜ ŀ 5ŀǘŀǎŜǘ {мΦп 

¦/мп ¢9¢ ¦ǎŜǊ ό/ƻƳƳǳƴƛǘȅ 

!ŎǘƛǾƛǎǘύ 

[ƛƴƪ ŀ 5ŀǘŀǎŜǘ {уΦм 

¦/мт ¢9¢ ¦ǎŜǊ ό/ƻƴǎǳƭǘŀƴǘύ tŜǊǎƻƴŀƭƛȊŜ {ŜŀǊŎƘ {нуΦн 



¦/но ¢9¢κ{th5 ¦ǎŜǊ ό/ƻƴǎǳƭǘŀƴǘύ ¦ǎŜǊ [ƻƎƛƴ  

¦/мф ¢9¢κ{th5 ¦ǎŜǊ ό/ƻƴǎǳƭǘŀƴǘύ wŜǉǳŜǎǘ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ 5ŀǘŀ {Ŝǘǎ {нсΦр 

¦/нп ¢9¢ ¦ǎŜǊ ό9ƴǘǊŜǇǊŜƴŜǳǊύ 9ƴǊƛŎƘ tǊƻŦƛƭŜ {оуΦм 

 

3.2 {¸{¢9a w9v¦Lw9a9b¢{ 

3.2.1 h±9w±L9² hC {¸{¢9a w9v¦Lw9a9b¢{ 

¢ƘŜ ǳǎŜ ŎŀǎŜǎ ƭƛǎǘŜŘ ŀǊŜ ŘŜǊƛǾŜŘ ŦǊƻƳ ŀ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ǳǎŜǊ ǎǘƻǊƛŜǎ ŀƴŘ ǘƘŜ ōǊŜŀƪŘƻǿƴ ƻŦ ǘƘŜ ǎǇŜŎƛŦƛŎ 

ŀƴŘ ǳƴƛǉǳŜ ŦǳƴŎǘƛƻƴŀƭƛǘƛŜǎ ŀƴŘ ŎŀǇŀōƛƭƛǘƛŜǎ ǘƘŀǘ ǘƘŜ ǎȅǎǘŜƳ Ƴǳǎǘ ƻŦŦŜǊ ǘƻ ƳŜŜǘ ǘƘŜ ƴŜŜŘǎ ƻŦ ǳǎŜǊǎ ŜȄǇǊŜǎǎŜŘ 

ƛƴ ǘƘŜ ǳǎŜǊ ǎǘƻǊƛŜǎ ǘƘŀǘ ǿŜǊŜ ǇǊƻǾƛŘŜŘ ōȅ ǎǘŀƪŜƘƻƭŘŜǊǎΦ IƻǿŜǾŜǊΣ ǘƘŜǎŜ ŎŀǎŜǎ ŀǊŜ ƻƴƭȅ ŀ ŦǊŀŎǘƛƻƴ 

ƻŦ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ς ǘƘŜ CǳƴŎǘƛƻƴŀƭ wŜǉǳƛǊŜƳŜƴǘǎ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǎƻƭǳǘƛƻƴ όǎȅǎǘŜƳύ ǿƘƛŎƘ ƴŜŜŘǎ 

ǘƻ ōŜ ŘŜǾŜƭƻǇŜŘ ώό!ǊƳƛƴ .Φ όƴΦŘύϐΤ tŀƳŜƭŀ ±Φ [Φ όнлмоύΦ ¢ƻ ŎǊŜŀǘŜ ŀ ŎƻƳǇƭŜǘŜ ǎŜǘ ƻŦ ǎȅǎǘŜƳ όƻǊ ǎƻƭǳǘƛƻƴύ 

ǊŜǉǳƛǊŜƳŜƴǘǎΣ ǘƘŜ ŦǳƴŎǘƛƻƴŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ƴŜŜŘ ǘƻ ōŜ ǎǳǇǇƭŜƳŜƴǘŜŘ ǿƛǘƘ ŀƴŘ ǎǳǇǇƻǊǘŜŘ ōȅ ŀƴƻǘƘŜǊ ǎŜǘ 

ƻŦ vǳŀƭƛǘȅ {ǇŜŎƛŦƛŎŀǘƛƻƴǎ όǉǳŀƭƛǘȅ ǊŜǉǳƛǊŜƳŜƴǘǎύΦ ¢ƘŜǎŜ ƎǊƻǳǇǎ ƻŦ ǊŜǉǳƛǊŜƳŜƴǘǎ ƛƴ ǘŜǊƳǎ ƻŦ ǎƻŦǘǿŀǊŜ 

ŜƴƎƛƴŜŜǊƛƴƎ ŘŜŦƛƴŜ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜΣ ǘƘŜ ǎǇŜŜŘΣ ǘƘŜ ǳǎŀōƛƭƛǘȅΣ ǘƘŜ ƴŀǾƛƎŀōƛƭƛǘȅ ŀƴŘ ǘƘŜ ǊŜƭƛŀōƛƭƛǘȅ ǉǳŀƭƛǘƛŜǎΣ ŜǘŎΦΣ 

ƻŦ ǘƘŜ ǎƻŦǘǿŀǊŜΦ 5Ŝǘŀƛƭǎ ƻŦ ǘƘƛǎ ǘƻǇƛŎ ŀǊŜ ŘƛǎŎǳǎǎŜŘ ōŜƭƻǿ ƛƴ ǎŜŎǘƛƻƴ оΦнΦн ōŜƭƻǿΦ 

CƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ wh¦¢9-¢h-t! ǇǊƻƧŜŎǘΣ ǘƘŜ ǉǳŀƭƛǘȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜ ǎŜƭŜŎǘŜŘ ƛƴ ǎǳŎƘ ŀ ǿŀȅ ǘƘŀǘ ǘƘŜȅ 

Ǝƻ ōŜȅƻƴŘ ǘƘŜ L¢ ǇǊƻŘǳŎǘ ōŜƛƴƎ ŘŜǾŜƭƻǇŜŘΦ ¢ƘŜ ǉǳŀƭƛǘƛŜǎ Ƴǳǎǘ ŜƴŀōƭŜ ǘƘŜ ǎȅǎǘŜƳ ǘƻ ŎǊŜŀǘŜ ōƻǘƘ ǳǎŜǊ-ǊŜǉǳŜǎǘŜŘ 

ǾŀƭǳŜǎ όŜΦƎΦ ŀŎŎŜǎǎƛōƛƭƛǘȅ ǘƻ ŘŀǘŀǎŜǘǎΣ ǾƛŜǿ ƳŜǘŀŘŀǘŀ ǉǳŀƭƛǘȅ ƻŦ ŘŀǘŀǎŜǘǎΣ ƭƛƴƪ ŘŀǘŀǎŜǘǎ ǿƛǘƘ ǘƘŜ ŜŦŦƛŎƛŜƴŎȅ 

ƻŦ ǇŜǊŦƻǊƳŀƴŎŜύ ŀƴŘ ǘƘŜ ŘŜƳƻŎǊŀǘƛŎ ǾŀƭǳŜǎ ŜƳōŜŘŘŜŘ ƛƴ ¢9¢ ŎƻƴŎŜǇǘ ŀǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜΦ ¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ 

¢9¢ ǎǳōǎȅǎǘŜƳ ǉǳŀƭƛǘȅ ǇŀǊŀƳŜǘŜǊǎ ŀƴŘ ƳŜǘǊƛŎǎ όǉǳŀƭƛǘŀǘƛǾŜ ƻǊ ǉǳŀƴǘƛǘŀǘƛǾŜύ Ƴǳǎǘ ƧǳǎǘƛŦȅ ƻǊ ǎǳǇǇƻǊǘ Řŀǘŀ 

ǘǊŀƴǎǇŀǊŜƴŎȅ ŀƴŘ ŀŎŎŜǎǎƛōƛƭƛǘȅ ǘƻ ŘŀǘŀǎŜǘǎ ǘƘǊƻǳƎƘ ŎŀǇŀōƛƭƛǘƛŜǎ ǘƘŀǘ ŜƴŀōƭŜ Řŀǘŀ ŎƻƴǎǳƳŜǊǎ ŀƴŘ ŎƛǘƛȊŜƴǎ 

ǘƻ ǳƴŘŜǊǎǘŀƴŘ ŘŀǘŀǎŜǘǎ ŜŀǎƛƭȅΣ Ǝŀƛƴ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ŘŀǘŀǎŜǘǎΣ ŀƴŀƭȅǎŜ ǘƘŜ ŘŀǘŀǎŜǘǎ ŀƴŘ ǎŜŀƳƭŜǎǎƭȅ ǊŜŎŜƛǾŜ ŘŀǘŀǎŜǘǎ 

ǘƘŀǘ ƳŜŜǘ ǘƘŜƛǊ ƛƴǘŜǊŜǎǘǎ ƛƴ ǘŜǊƳǎ ƻŦ ǊŜƭŜǾŀƴŎŜ ǘƻ ǘƘŜƳΣ ǉǳŀƭƛǘȅ ŀƴŘ ǳǎŀōƛƭƛǘȅΦ Lƴ ǘƘŜ ǘŀōƭŜ ōŜƭƻǿΣ ǿŜ ǎǳǇǇƭȅ 

ǘƘŜ ŦǳƴŎǘƛƻƴŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎ ŀƭǊŜŀŘȅ ƛƳǇƭŜƳŜƴǘŜŘ ŀƴŘ ƳŀǘŎƘ ŜŀŎƘ ƻŦ ǘƘƻǎŜ ǊŜǉǳƛǊŜƳŜƴǘǎ 

ǿƛǘƘ ǘƘŜ ǎȅǎǘŜƳ ǉǳŀƭƛǘƛŜǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ǘƻ ǳǇƎǊŀŘŜ ǘƘŜ ŦǳƴŎǘƛƻƴŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ǳǇ ǘƻ ǘƘŜ ǎȅǎǘŜƳ 

ǊŜǉǳƛǊŜƳŜƴǘǎ ƭŜǾŜƭ ǎƻ ŀǎ ǘƻ ŜƴŀōƭŜ ǘƘŜ ƛƳǇƭŜƳŜƴǘŜŘ ǎƻƭǳǘƛƻƴ ǘƻ ƳŜŜǘ ǘƘŜ ƴŜŜŘǎ ƻŦ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎΦ 

¢ŀōƭŜ пΥ /ƻƳǇƭŜǘŜ {ȅǎǘŜƳ ό{ƻƭǳǘƛƻƴύ wŜǉǳƛǊŜƳŜƴǘǎ - ¢9¢ όƛƳǇƭŜƳŜƴǘŜŘ ŎƻƳǇƻƴŜƴǘǎ ƻƴƭȅύ 

Use 

Case 

Functional 

Requirements 

TET Objectives System Quality 

Requirements 

UC23 User Login The system provides login form data fields for you to 

complete and save to user account and to enable the user to 

enjoy a better experience with the platform.  

Availability, Operability, 

Portability, Data Security 

and Privacy, Simplicity 

UC1 Check Metadata 

Completeness 

Visualise metadata completeness quality for a dataset by 

displaying the measurement bar, showing percentage rating 

for the completed metadata fields for the dataset  to enable 

users to decide on the suitability for use or fit-for-purpose 

Usability, Simplicity, 

Integrity, Accessibility, 

Accuracy 

UC2 Add/Update/View 

Provenance and 

metadata-related to 

a dataset 

System support for provenance records: values entered for 

the ς source, versions (current & previous) and frequency of 

publication fields in the metadata screen of the dataset. 

Usability, Operability, 

Auditability, Integrity and 

Auditability 

UC10 Analyse a Dataset System provides simple analysis, analytics and visualisation 

tools to enable users (including non-tech savvy users) to 

Usability, Supportability, 

Simplicity, Clarity, 



analyse datasets & visualise results in common graphs to 

enhance comprehension of the data meaning 

Correctness, Intuitiveness, 

Performance, Accuracy 

UC14 Link a Dataset The part of this objective so far implemented is the part that 

enables dataset linking for searchability and 

recommendation purposes as support for dataset 

accessibility. Dataset linking for the purpose of dataset 

integration has not been implemented. 

Supportability (file 

formats), Usability, 

Operability, Extensibility, 

Traceability and 

Accessibility. 

UC17 Personalize Search 

(User not  logged 

in) 

The system provides options e.g. role, location, dataset 

category, etc., for the user to personalise search by default. 

This supports dataset accessibility and improved search 

experience for users 

Operability, Usability, 

Reliability, Accuracy, Data 

security & Privacy, 

Performance  

UC17 Personalize Search 

(User logged in) 

The system provides options e.g. interest, role, location, 

dataset category, etc., for the user to personalise search as 

system support for dataset accessibility and improved search 

experience for users. 

Operability, Usability, 

Reliability, Accuracy, Data 

security & Privacy, 

Simplicity, Performance 

UC19 Recommendations 

for Datasets 

Provide the user with dataset recommendation options in 

the form of  Dataset category or subject or by popular 

searches to enable user search within recommended options 

while not logged in. 

Usability, Personalisation, 

Simplicity / Interface 

friendliness, Accuracy and 

Performance 

UC19 Request 

Recommendations 

for Datasets 

Provide the user with options (location, role, age, email, sex, 

marital status, disability, interest, etc.) to enable user 

personalise account & receive content suggestions based on 

account data. (Not implemented yet: option for user to opt in 

for data recommendation alert via email) 

Usability, Personalisation, 

Simplicity / Interface 

friendliness, Data Privacy & 

Security, Integrity and 

Performance 

UC24 Enrich Profile System provides more personal data options e.g. location, 

age, marital status, sex to enable users adds more data to 

profile  so that user can search & receive more relevant 

resources based on his/her enriched profile details 

Operability, Accuracy, 

Accessibility, 

Dependability, Data 

Privacy & Security 
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¢ƘŜ ǇǊƻŘǳŎǘ ǉǳŀƭƛǘȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƭǎƻ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ bƻƴ-ŦǳƴŎǘƛƻƴŀƭ wŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜ ŀ ǎŜǘ ƻŦ ǎǘŀƴŘŀǊŘ 

ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΣ ǿƘƛŎƘ ŀ ǎƻŦǘǿŀǊŜ ǇǊƻŘǳŎǘ Ƴǳǎǘ ŜȄƘƛōƛǘ ǿƘŜƴ ƛƴ ǳǎŜ ōȅ ǎǘŀƪŜƘƻƭŘŜǊǎΦ ²ƘŜƴ ǘƘŜǎŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ 

ŀǊŜ ŎƻƳōƛƴŜŘ ǿƛǘƘ ǘƘŜ ŦǳƴŎǘƛƻƴŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ǘƘŜ ƭŀǘǘŜǊ ŀǊŜ ǘǊŀƴǎŦƻǊƳŜŘ ƛƴǘƻ ŎƻƳǇƭŜǘŜ {ȅǎǘŜƳ 

wŜǉǳƛǊŜƳŜƴǘǎ ς ǘƘŜ ƛƴǇǳǘǎ ƛƴǘƻ ǘƘŜ ǎƻƭǳǘƛƻƴǎ ǘƻ ǘƘŜ ƴŜŜŘǎ ƻŦ ǎǘŀƪŜƘƻƭŘŜǊǎ ǘƻ ǘƘŜƛǊ ǇǊƻōƭŜƳǎΦ ¢ƘŜ ǎȅǎǘŜƳΣ 

ǎƻŦǘǿŀǊŜ ƻǊ ǎƻƭǳǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜ ǘƘŜǊŜŦƻǊŜ ǳǎŜŘ ǘƻ ŘŜǎƛƎƴ ǘƘŜ ǎƻŦǘǿŀǊŜ ǇǊƻŘǳŎǘ όƻǊ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎ 

ǘƘŜǊŜƻŦύ ǘƘŀǘ ǎƘƻǳƭŘ ƳŜŜǘ ǘƘŜ ƴŜŜŘǎ ƻŦ ǘƘŜ ǾŀǊƛƻǳǎ ǎǘŀƪŜƘƻƭŘŜǊǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜƛǊ ŘŜǎƛǊŜǎ ŀǎ ŎŀǇǘǳǊŜŘ 

ƛƴ ǘƘŜ ǳǎŜǊ ǎǘƻǊƛŜǎ ŀƴŘ ŜȄŜƳǇƭƛŦƛŜŘ ƛƴ ǘƘŜ ǎŎŜƴŀǊƛƻǎ όǎŜŜ ǘŀōƭŜ ¢ŀōƭŜ пύΦ 

 

!ŎŎŜǎǎƛōƛƭƛǘȅ 

¢Ƙƛǎ ǉǳŀƭƛǘȅ ŜƴǎǳǊŜǎ ǘƘŀǘ ǘƘŜ ǎȅǎǘŜƳ ŦǳƴŎǘƛƻƴŀƭƛǘȅ Ŏŀƴ ōŜ ǊŜŀŎƘŜŘ ōȅ ŀ ǳǎŜǊ ŀǘ ŀƴȅ ƎƛǾŜƴ ǘƛƳŜΦ 9ǾŜƴ ǘƘƻǳƎƘ 

ŀ ǎȅǎǘŜƳΩǎ ŦǳƴŎǘƛƻƴŀƭƛǘȅ ƻǊ ǘƻƻƭ Ƴŀȅ ōŜ ŀǾŀƛƭŀōƭŜ ƛƴ ƛǘǎ ǇƘȅǎƛŎŀƭ ŎƻƳǇǳǘŜǊ ǊŜǎƻǳǊŎŜ ŦƻǊƳ ōǳǘ ƛŦ ǘƘŜ ǳǎŜǊ ŎŀƴƴƻǘΣ 

ŦƻǊ ŀƴȅ ǊŜŀǎƻƴ ƭƻƎƛƴ ƛƴǘƻ ǘƘŜ ǎȅǎǘŜƳ ƻǊ ŎƭƛŎƪ ƻƴ ŀ ōǳǘǘƻƴ ǘƻ ƛƴǾƻƪŜ ǘƘŜ ŦǳƴŎǘƛƻƴΣ ƛǘ ƛǎ ƴƻǘ ȅŜǘ ŀŎŎŜǎǎƛōƭŜ ǘƻ ǘƘŜ 

ǳǎŜǊΦ !ŎŎŜǎǎƛōƛƭƛǘȅ ƛǎ ŎƭƻǎŜƭȅ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ǳƴŘŜǊǎǘŀƴŘŀōƛƭƛǘȅ ŀƴŘ ŀǾŀƛƭŀōƛƭƛǘȅ ǉǳŀƭƛǘƛŜǎ ƛƴ ǘƘŀǘ ƛŦ ǘƘŜ ǎȅǎǘŜƳ ǇƻǎǎŜǎ 

ŀ ŘƛŦŦƛŎǳƭǘȅ ƛƴ ŀǎǎƛƳƛƭŀǘƛƴƎ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ƻƴ Ƙƻǿ ǘƻ ǳǎŜ ŀ ǘƻƻƭ ƻǊ ŀ ƎƛǾŜƴ ŦǳƴŎǘƛƻƴŀƭƛǘȅ ƛǎ ƎŜƴŜǊŀƭƭȅ ƳƛǎƭŜŀŘƛƴƎΣ 

ǘƘŜƴ ŀ ǳǎŜǊ Ŏŀƴƴƻǘ ƘŀǾŜ ǘƘŜ ŀŘǾŀƴǘŀƎŜ ƻŦ ǘƘŜ ǊŜǎƻǳǊŎŜΦ Lƴ ǘƘƛǎ ŎŀǎŜΣ ǘƘƛǎ ŦǳƴŎǘƛƻƴŀƭƛǘȅ ƛǎ ƴŜƛǘƘŜǊ ŀŎŎŜǎǎƛōƭŜ ƴƻǊ 

ŀǾŀƛƭŀōƭŜ ǘƻ ǘƘŜ ǳǎŜǊΦ CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜ ŀŎŎŜǎǎƛōƛƭƛǘȅ ǉǳŀƭƛǘȅ ŀƭǎƻ ŀǇǇƭƛŜǎ ǘƻ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ōŜƛƴƎ ŀōƭŜ ǘƻ ǎǳǇǇƻǊǘ 



ŀŘŀǇǘŀōƛƭƛǘȅ ŦƻǊ ǳǎŜ ōȅ ǇŜƻǇƭŜ ƻŦ ǎǇŜŎƛŀƭ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎ ǎǳŎƘ ŀǎ ǇŜƻǇƭŜ ǿƛǘƘ ŘƛǎŀōƛƭƛǘƛŜǎΦ CǳǊǘƘŜǊƳƻǊŜΣ 

ŀŎŎŜǎǎƛōƛƭƛǘȅ ǎƘƻǳƭŘ ŜƴŀōƭŜ ǘƘŜ ǳǎŜǊ ǘƻ ǳǎŜ ǘƘŜ ǊŜǎƻǳǊŎŜ ǘƻ ǊŜŀŎƘ ǘƘŜ ŘŀǘŀǎŜǘ ƻŦ ǊŜƭŜǾŀƴŎŜ ǘƻ ƘƛƳ ƻǊ ƘŜǊ ǘƘǳǎ 

ǎǳǇǇƻǊǘƛƴƎ ǘƘŜ ŘŀǘŀǎŜǘ ŀŎŎŜǎǎƛōƛƭƛǘȅ ŀǎ ŀ ǘƻƻƭ ŦƻǊ ǇǊƻƳƻǘƛƴƎ ǘǊŀƴǎǇŀǊŜƴŎȅ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ wh¦¢9-¢h-t! 

ǇǊƻƧŜŎǘΦ 

!ŎŎǳǊŀŎȅ 

¢ƘŜ ǎȅǎǘŜƳ ǎƘƻǳƭŘ ǿƻǊƪ ŀǎ ŜȄǇŜŎǘŜŘ ŀƴŘ ǇǊƻŘǳŎŜ ǘƘŜ ǊŜǎǳƭǘ ǘƘŀǘ ƛǎ ŜȄǇŜŎǘŜŘΦ ¢ƘǳǎΣ ŀ ǳǎŜǊ ǎƘƻǳƭŘ ŦƛƴŘ ǘƘŜ 

ǎȅǎǘŜƳ ƛƴ ƻǇŜǊŀǘƛƻƴ ŀŎŎƻǊŘƛƴƎ ǘƻ Ƙƻǿ ƛǘ ƛǎ ƛƴǘŜƴŘŜŘ ǘƻ ŦǳƴŎǘƛƻƴ ŀƴŘ ǇǊƻŘǳŎŜ ǘƘŜ ŜȄǇŜŎǘŜŘ ƻǳǘǇǳǘΦ /ƭƛŎƪƛƴƎ 

ƻƴ ǘƘŜ ƭƻƎƛƴ ōǳǘǘƻƴ ŀŦǘŜǊ ŜƴǘŜǊƛƴƎ ǘƘŜ ŎƻǊǊŜŎǘ ƭƻƎƛƴ ŘŜǘŀƛƭǎΣ ǘƘŜ ǎȅǎǘŜƳ ǎƘƻǳƭŘ ŀŎŎǳǊŀǘŜƭȅ ƭƻƎƛƴ ǘƘŜ ǳǎŜǊ 

ǘƻ ǘƘŜ ƭŀƴŘƛƴƎ ǇŀƎŜ ŀǎǎǳƳƛƴƎ ŀƭƭ ƻǘƘŜǊ ŎƻƴǎǘǊŀƛƴƛƴƎ ŦŀŎǘƻǊǎ ǎǳŎƘ ŀǎ ǇƻƻǊ LƴǘŜǊƴŜǘ ŎƻƴƴŜŎǘƛƻƴ ŀǊŜ ǘŀƪŜƴ ŎŀǊŜ ƻŦŦΦ 

!ŎŎǳǊŀŎȅ ŀƭǎƻ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ǎȅǎǘŜƳ ǿƛƭƭ ǇǊƻŘǳŎŜ ƻǳǘǇǳǘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƛƴǇǳǘ ǇŀǊŀƳŜǘŜǊǎ ƳŜŀƴǘ ŦƻǊ 

ǘƘŜ ǎȅǎǘŜƳ ǘƻ ǳǎŜ ƛƴ ŦŜǘŎƘƛƴƎ ŎŜǊǘŀƛƴ ǊŜǎƻǳǊŎŜǎ ƻǊ ƻǳǘǇǳǘǎΦ CƻǊ 9ȄŀƳǇƭŜΣ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ŀƭƭ ƳŀǘƘŜƳŀǘƛŎŀƭ 

ŎƻƳǇǳǘŀǘƛƻƴǎ ǎƘƻǳƭŘ ōŜ ŜǊǊƻǊ-ŦǊŜŜΣ ŀƴŘ ǘƘŜ ǎȅǎǘŜƳ ǎƘƻǳƭŘ ǳǘƛƭƛȊŜ ǎŜŀǊŎƘ ǇŀǊŀƳŜǘŜǊǎ ǘƻ ǎŜŀǊŎƘ ŀƴŘ ǊŜǘǊƛŜǾŜ 

ǘƘŜ ǊŜǉǳƛǊŜŘ ŘŀǘŀǎŜǘǎ ƛŦ ǘƘŜȅ ŀǊŜ ŀǾŀƛƭŀōƭŜ ƻƴ ǘƘŜ ǇƻǊǘŀƭ ǿƛǘƘ млл҈ ŀŎŎǳǊŀŎȅΦ 

!ǳŘƛǘŀōƛƭƛǘȅ 

¢Ƙƛǎ ǉǳŀƭƛǘȅ ǊŜƭŀǘŜǎ ƳƻǊŜ ǘƻ ǘƘŜ ŎŀǇŀōƛƭƛǘȅ ƻŦ ¢9¢ ǘƻƻƭ ǘƻ ǇŜǊƳƛǘ ŀƴ ŜŦŦƛŎƛŜƴŎȅ ŎƘŜŎƪ ǊŀǘƘŜǊ ƻƴ ǘƘŜ Řŀǘŀ 

ǘǊŀƴǎǇŀǊŜƴŎȅ ŦŜŀǘǳǊŜ ƛǘ ǘŜƴŘǎ ǘƻ ǎǳǇǇƻǊǘ ǘƘŀƴ ǘƘŜ ǿƻǊƪƛƴƎ ŎŀǇŀōƛƭƛǘȅ ƻŦ ǘƘŜ ŦǳƴŎǘƛƻƴǎ ƛǘǎŜƭŦΦ Lǘǎ ŀǳŘƛǘŀōƛƭƛǘȅ 

ŦŜŀǘǳǊŜ ǿƛƭƭ ǇŜǊƳƛǘ ŀ ǎȅǎǘŜƳŀǘƛŎ ŎƘŜŎƪ ƻǊ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ƻǇŜƴ Řŀǘŀ ǇǊŀŎǘƛŎŜ ƻǊ ǎǘŀƴŘŀǊŘǎ ƛǘ ǎǳǇǇƻǊǘǎ ǘƻ ŀƭƭƻǿ 

ŀ ǳǎŜǊ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ŀŎŎǳǊŀŎȅΣ ŜŦŦƛŎƛŜƴŎȅ ƻǊ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ ǘƘŜ ŘŀǘŀǎŜǘ ƻǊ ƻǘƘŜǊ ƻǇŜƴ Řŀǘŀ ǊŜǎƻǳǊŎŜ 

ƻǇŜǊŀǘƛƻƴǎ ƛǘ ǎǳǇǇƻǊǘǎΦ {ǳŎƘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ Ƴŀȅ ƘŜƭǇ ǳǎŜǊ ŘŜŎƛŘŜ ƻƴ ŎŜǊǘŀƛƴ ƛǎǎǳŜǎ ǇŜǊǘŀƛƴƛƴƎ ǘƻ ǳǎŜ ƻŦ ŀ ƎƛǾŜƴ 

ǊŜǎƻǳǊŎŜ ƻƴ ǘƘŜ ǇƭŀǘŦƻǊƳ 

!Ǿŀƛƭŀōƛƭƛǘȅ 

!Ǿŀƛƭŀōƛƭƛǘȅ ǉǳŀƭƛǘȅΣ ŀǎ ŜȄǇƭŀƛƴŜŘ ǳƴŘŜǊ ŀŎŎŜǎǎƛōƛƭƛǘȅ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ŦŜŀǘǳǊŜ ƻǊ ǘƻƻƭ ƻǊ ŦǳƴŎǘƛƻƴŀƭƛǘȅ ƻŦ ǘƘŜ ǎȅǎǘŜƳ 

Ƴǳǎǘ ōŜ ǘƘŜǊŜ ŦƻǊ ǘƘŜ ǳǎŜǊ ǘƻ ǳǎŜ ŀǘ ŀƭƭ ǘƛƳŜǎΦ ¢ƘŜ ǎȅǎǘŜƳ Ƴǳǎǘ ƴƻǘ ƭŜŀǾŜ ǘƘŜ ǳǎŜǊ ƛƴ ŀƴȅ ŦƻǊƳ ƻŦ ŦǊǳǎǘǊŀǘƛƻƴ 

ǿƘƛƭŜ ŀǘǘŜƳǇǘƛƴƎ ǘƻ ǳǎŜ ǘƘŜ ǊŜǎƻǳǊŎŜǎ ŘǳŜ ǘƻ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ ŀ ǘƻƻƭΦ  ¢ƘŜ ǉǳŀƭƛǘȅ ƻŦ ǎȅǎǘŜƳ ŀǾŀƛƭŀōƛƭƛǘȅ ŜȄǘŜƴŘǎ 

ǘƻ ǘƘŜ ŎŀǇŀōƛƭƛǘȅ ǘƻ ƪŜŜǇ ǳǇǘƛƳŜ ƛƴ ƎƻƻŘ ƳŜŀǎǳǊŜ ς ǘƘŀǘ ƛǎ ƘƛƎƘ ς ƻǾŜǊ ŀ ƎƛǾŜƴ ǇŜǊƛƻŘ ƻŦ ǘƛƳŜΦ /ƻƴǾŜǊǎŜƭȅΣ ǘƘŜ 

ŘƻǿƴǘƛƳŜ ǎƘƻǳƭŘ ōŜ ƭƻǿ ς ƳŜŀƴƛƴƎ ǘƘŜ ǎȅǎǘŜƳ ŦǳƴŎǘƛƻƴǎ ǊŜƳŀƛƴ ƛƴ ǊŜŀŘȅ-ŦƻǊ-ǳǎŜ ŀƭƭ ǘƘŜ ǘƛƳŜ ƛǘ ƛǎ ƴŜŜŘŜŘ 

ōȅ ŀ ǳǎŜǊΣ ŀƭƭ ǘƘƛƴƎǎ ōŜƛƴƎ ŜǉǳŀƭΦ 

5ŀǘŀ tǊƛǾŀŎȅ ŀƴŘ {ŜŎǳǊƛǘȅ 

Lƴ ŎŀǎŜǎ ƻŦ ƭƻƎƛƴ ǿƛǘƘ ǇŜǊǎƻƴŀƭ ŘŜǘŀƛƭǎΣ ǘƘŜ ǎȅǎǘŜƳǎ Ƴǳǎǘ ŀŘƘŜǊŜ ǘƻ ǘƘŜ ǊŜǉǳƛǊŜŘ ǎǘŀƴŘŀǊŘ ƻŦ ƳŀƛƴǘŀƛƴƛƴƎ 

ǘƘŜ ǎŀŦŜǘȅ ƻŦ ǳǎŜǊ ǇŜǊǎƻƴŀƭ ŘŜǘŀƛƭǎ ŀƴŘ Ƴŀƛƴǘŀƛƴ ǘƘŜ ǳǎŜǊ ŀŎŎƻǳƴǘ ŀƴŘ ǇǊƻŦƛƭŜ Řŀǘŀ ŀƎŀƛƴǎǘ ǳƴŀǳǘƘƻǊƛǎŜŘ ŀŎŎŜǎǎΦ  

LƴǘŜƎǊƛǘȅ 

¢ƘŜ ǎȅǎǘŜƳ ǎƘƻǳƭŘ Ƴŀƛƴǘŀƛƴ ŀ ƭŜǾŜƭ ƻŦ ǎǘŀƴŘŀǊŘ ǘƘŀǘ Ŏŀƴ ōŜ ŀŘƘŜǊŜŘ ǘƻ ŀǎ ƳƻǊŀƭ ǇǊƛƴŎƛǇƭŜǎ ƻŦ ŎƻƳǇƭŜǘŜƴŜǎǎ 

ŀƴŘ ǿƘƻƭŜƴŜǎǎ ƛƴ ƻǳǘǇǳǘ ŀƴŘ ǘƘŜ ǉǳŀƭƛǘȅ ǘƘŜǊŜƻŦ ŀǎ ǎǘŀǘŜŘ ƎƻǾŜǊƴƛƴƎ ǇǊƻŦŜǎǎƛƻƴŀƭ ƻǊ ƻŎŎǳǇŀǘƛƻƴŀƭ ǎǘŀƴŘŀǊŘǎ 

ƛƴ ǘƘŜ ŘƻƳŀƛƴΦ 

 

 

LƴǘŜǊŦŀŎŜ κ ¦ǎŜǊ ŦǊƛŜƴŘƭƛƴŜǎǎ 

¢ƘŜ ǎȅǎǘŜƳ ƛƴǘŜǊŦŀŎŜ ƛǎ ǘƘŜ Ǉƻƛƴǘ ƻŦ ƛƴǘŜǊŀŎǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ǎȅǎǘŜƳ ŀƴŘ ǘƘŜ ǳǎŜǊ ƻǊ ŀƴƻǘƘŜǊ ǎȅǎǘŜƳΦ hƴ ǘƘŜ 

ƘǳƳŀƴ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ǇƻƛƴǘΣ ǘƘŜ ǎȅǎǘŜƳ ǎƘƻǳƭŘ ǇǊŜǎŜƴǘ ŀƴ ŀǘǘǊŀŎǘƛǾŜ Ŝŀǎȅ ǘƻ ŜƴƎŀƎŜ ǿƛƴŘƻǿǎ ŎƻƴǘŀƛƴƛƴƎ ǎŎǊŜŜƴ 

ŦŜŀǘǳǊŜǎ ǘƘŀǘ ŀǊŜ ƴƻǘ ŜȅŜ-ǎǘǊŀƛƴƛƴƎΦ DŜƴŜǊŀƭƭȅΣ ǘƘŜ ƛƴǘŜǊŦŀŎŜ ǎƘƻǳƭŘ ŀŘƘŜǊŜ ǘƻ ŜǊƎƻƴƻƳƛŎ ǎǘŀƴŘŀǊŘǎ ŀƴŘ Ŏƻƴǘŀƛƴ 

ǊŜŀŘŀōƭŜ Ŧƻƴǘǎ ǘƘŀǘ ǘƘŜ ǳǎŜǊ ǿƻǳƭŘ ŀƭǿŀȅǎ ƭƛƪŜ ǘƻ ǊŜǘǳǊƴ ǘƻ ŀǘ ŀƴȅ ǘƛƳŜΦ ¢ƘŜ ŀŜǎǘƘŜǘƛŎǎ ǎƘƻǳƭŘ ōŜ ǘƘŀǘ ǿƘƛŎƘ ƛǎ 

ǎǳǇŜǊō ƛƴ ǉǳŀƭƛǘȅ ǿƛǘƘ ŀǘǘǊŀŎǘƛǾŜ ŎƻƭƻǳǊ ƳƛȄ ŘƛŦŦŜǊŜƴǘƛŀǘƛƴƎ ǘƘŜ ōǳǘǘƻƴǎ ƛƴǘƻ ƎǊƻǳǇǎ ƻŦ ŦǳƴŎǘƛƻƴǎΦ {ƛƳƛƭŀǊƭȅΣ ǘƘŜ 

ƛƴǘŜǊŦŀŎŜ ōŜǘǿŜŜƴ ǎȅǎǘŜƳǎ ǎƘƻǳƭŘ ǇŜǊƳƛǘ ƛƴǘŜǊŀŎǘƛƻƴ ŀƴŘ ΨƘŀƴŘ-ǎƘŀƪƛƴƎΩ ōŜǘǿŜŜƴ ǘƘŜ ŜƭŜƳŜƴǘ ƻŦ ōƻǘƘ ǎȅǎǘŜƳǎ 

ƛƴ ǎȅǎǘŜƳ ŜƴƎŀƎŜƳŜƴǘǎ ǘƘŀǘ ŜƴŀōƭŜ ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅΣ Řŀǘŀ ǎƘŀǊƛƴƎ ƻǊ ƻǘƘŜǊ ǎȅƴŎƘǊƻƴƛǎŀǘƛƻƴ ƻǇŜǊŀǘƛƻƴǎΦ 

hǇŜǊŀōƛƭƛǘȅ 



¢ƘŜ ōǳǘǘƻƴǎ ŀƴŘ ǘƻƻƭǎ ƛƳǇƭŜƳŜƴǘŜŘ Ƴǳǎǘ ōŜ ŘŜǇƭƻǊŀōƭŜ ƛƴ ǘƘŜ ƳŀƴƴŜǊ ƛƴǘŜƴŘŜŘ ǘƻ ŀƭƭƻǿ ǘƘŜ ǳǎŜǊ ǳǎŜ ǘƘŜƳ ǘƻ 

ŀŎƘƛŜǾŜ ǘƘŜ ŘŜǎƛǊŜŘ ƎƻŀƭǎΦ ¢ƘǳǎΣ ǘƘŜǊŜ ǎƘƻǳƭŘ ōŜ ƴƻ ǳƴŜȄǇŜŎǘŜŘ ŜǊǊƻǊǎ ƻǊ ƘƛǘŎƘŜǎ ŎŀǇŀōƭŜ ƻŦ ŦƻǊŜǎǘŀƭƭƛƴƎ ǘƘŜ 

ŀǇǇǊƻǇǊƛŀǘŜ ƛƴǘŜǊŀŎǘƛƻƴ ƻŦ ǘƘŜ ǳǎŜǊ ǿƛǘƘ ǘƘŜ ǎȅǎǘŜƳΦ {ȅǎǘŜƳ ǘƻƻƭǎ ǎƘƻǳƭŘ ōŜ ŀōƭŜ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ƎƛǾŜƴ 

ƻǇŜǊŀǘƛƻƴǎ ŦƻǊ ǿƘƛŎƘ ǘƘŜ ǘƻƻƭǎ ŀƴŘ ŦǳƴŎǘƛƻƴǎ ǿŜǊŜ ƛƳǇƭŜƳŜƴǘŜŘ ǘƻ ŜȄŜŎǳǘŜ ǎŜŀƳƭŜǎǎƭȅ ƛƴ ƻǊŘŜǊ ǘƘŀǘ ǳǎŜǊǎ Ŏŀƴ 

ǳǘƛƭƛǎŜ ǘƘŜ ǎȅǎǘŜƳ ŀǎ ŀƴ ŀǇǇƭƛŎŀǘƛƻƴ ǎƻŦǘǿŀǊŜ ǘƻ ŀŎƘƛŜǾŜ ŀ Ǝƻŀƭ ƳŜŀƴǘ ǘƻ ōŜ ŘƻƴŜ ǿƛǘƘ ǘƘŜ ǎȅǎǘŜƳΦ  

tŜǊŦƻǊƳŀƴŎŜ 

tŜǊŦƻǊƳŀƴŎŜ ǉǳŀƭƛǘȅ ǊŜƭŀǘŜǎ ǘƻ ǘƘŜ ŎŀǇŀōƛƭƛǘȅ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ǘƻ ŜȄŜŎǳǘŜ ƻǇŜǊŀǘƛƻƴǎ ǿƛǘƘ ƘƛƎƘ ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ 

ǎǇŜŜŘΦ ¢ƘǳǎΣ ǘƘŜ ǎȅǎǘŜƳ ǎǇŜŜŘ ǎƘƻǳƭŘ ōŜ ǳǇ ǘƻ ǘƘŜ ǊŜŀǎƻƴŀōƭȅ ŜȄǇŜŎǘŜŘ ǎƘƻǊǘ ǘƛƳŜ ǘƻ ŜȄŜŎǳǘŜ ŀ ŦǳƴŎǘƛƻƴ ŜΦƎΦ 

ǊŜǘǳǊƴ ŀ ǉǳŜǊȅ ǊŜǎǳƭǘ ŀŦǘŜǊ ǎŜŀǊŎƘ ŎǊƛǘŜǊƛŀ ƘŀǾŜ ōŜŜƴ ŜƴǘŜǊŜŘ ŀƴŘ ǘƘŜ ǎŜŀǊŎƘ ōǳǘǘƻƴ ǇǊŜǎǎŜŘΦ tŜǊŦƻǊƳŀƴŎŜ 

ǉǳŀƭƛǘȅ ƛǎ ŀƭǎƻ ŘŜŦƛƴŜŘ ōȅ ǘƘŜ ǎƳƻƻǘƘƴŜǎǎ ǿƛǘƘ ǿƘƛŎƘ ƛƴǘŜǊŀŎǘƛƻƴǎ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ƛƴǇǳǘ ŀƴŘ ǊŜǘǳǊƴ ƻǇŜǊŀǘƛƻƴǎ ŀǊŜ 

ŜȄŜŎǳǘŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǇǊƻŎŜǎǎ ƛƴǾƻƭǾƛƴƎ ǘƘŜ ŀŎǘƛǾƛǘƛŜǎ ǘƻ ǳǎŜ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ǘƻ ŀŎƘƛŜǾŜ ŀ Ǝƻŀƭ ōȅ ŀ ǳǎŜǊΦ 

wŜƭƛŀōƛƭƛǘȅ 

wŜƭƛŀōƛƭƛǘȅ ǉǳŀƭƛǘȅ Ŏŀƭƭǎ ŦƻǊ ǘƘŜ ŎŀǇŀōƛƭƛǘȅ ŦƻǊ ǘƘŜ ǎȅǎǘŜƳ ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜ ŜȄǇŜŎǘŀǘƛƻƴǎ ǘƘŀǘ ŀ ǳǎŜǊ ǇƭŀŎŜǎ ƻƴ ǘƘŜ 

ǎȅǎǘŜƳΦ wŜƭƛŀōƛƭƛǘȅΣ ǘƘŜǊŜŦƻǊŜΣ ǊŜƭŀǘŜǎ ǘƻ ǘƘŜ ŦŀŎǘƻǊǎ ƭƛƪŜ ǇŜǊŦƻǊƳŀƴŎŜΣ ŀǾŀƛƭŀōƛƭƛǘȅ ƻǊ ƳŜŜǘƛƴƎ ǳǇ ǘƻ ǘƘŜ ǎǘŀƴŘŀǊŘ 

ƻŦ ŘŜƭƛǾŜǊƛƴƎ ǘƘŜ ǉǳŜǊȅ ǊŜǎǳƭǘǎ ǿƛǘƘ ŀŎŎǳǊŀŎȅΦ Lǘ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ǎȅǎǘŜƳ ǎƘƻǳƭŘ ōŜ ŀōƭŜ ǘƻ Řƻ ǿƘŀǘ ƛǘ ǎƘƻǳƭŘ ŀƭƭ 

ǘƘŜ ǘƛƳŜ ǿƘŜƴ ŀ ǳǎŜǊ ƛƴǾƻƪŜǎ ǘƘŜ ŦǳƴŎǘƛƻƴǎ ǳƴŘŜǊ ŘƛŦŦŜǊŜƴǘ ŜƴǾƛǊƻƴƳŜƴǘǎ ǘƘŀǘ ƛǘ ƛǎ ƳŜŀƴǘ ǘƻ ŦǳƴŎǘƛƻƴ ǿŜƭƭΦ  

{ƛƳǇƭƛŎƛǘȅ 

{ƛƳǇƭƛŎƛǘȅ ƛǎ ǘƘŜ ǉǳŀƭƛǘȅ ǘƘŀǘ ŜƴǎǳǊŜǎ ǘƘŀǘ ǳǎŜǊǎ ŀǊŜ ŀōƭŜ ǘƻ ƭŜŀǊƴ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ŀƴŘ ǳǎŜ ƛǘ ǿƛǘƘƻǳǘ ƳǳŎƘ ǎǘǊŜǎǎ 

ƛƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ Ƙƻǿ ǘƻ ŀǇǇƭȅ ǘƘŜ ǘƻƻƭǎΦ ¦ǎŜǊ ŦǊƛŜƴŘƭƛƴŜǎǎ ƻŦ ǘƘŜ ƛƴǘŜǊŦŀŎŜ Ƴŀȅ ōŜ ŜƴƘŀƴŎŜŘ ōȅ ǘƘŜ ǉǳŀƭƛǘȅ 

ƻŦ ǎƛƳǇƭƛŎƛǘȅ ǿƘƛŎƘ ŀǾƻƛŘǎ ǳƴƴŜŎŜǎǎŀǊȅ ŎƻƳǇƭŜȄƛǘȅ ƛƴ ǘƘŜ ƛƴǘŜǊŦŀŎŜ ƻǊ ǿƛƴŘƻǿǎ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΦ ! ǎƛƳǇƭŜ 

ǎȅǎǘŜƳ ƛǎ ƻƴŜ ǿƘƛŎƘ ƛǎ ƴƻǘ ŎƻƳǇƭŜȄ ŀƴŘ ƘŜƴŎŜ Ƴŀȅ ǇŜǊƳƛǘ ǳǎŜǊǎ ǘƻ ƭŜŀǊƴ Ƙƻǿ ǘƻ ǳǎŜ ǘƘŜ ǎȅǎǘŜƳ ǿƛǘƘƻǳǘ 

ŀ ǇǊƻŦƻǳƴŘ ǘǊŀƛƴƛƴƎ ǇǊƻŎŜǎǎΦ {ƛƳǇƭƛŎƛǘȅ Ŏŀƴ ōŜ ŜƴƘŀƴŎŜŘ ǿƛǘƘ ǘƻƻƭǘƛǇǎ ŀƴŘ ƻǘƘŜǊ ǎȅǎǘŜƳ ŘƻŎǳƳŜƴǘŀǘƛƻƴ 

ŀǾŀƛƭŀōƭŜ ǘƻ ǳǎŜǊǎ ƻƴ ǘƘŜ ǎȅǎǘŜƳ ǿƛƴŘƻǿǎ ǿƛǘƘƻǳǘ ŎŀǳǎƛƴƎ ŎƭǳǘǘŜǊƛƴƎΦ  

¦ǎŀōƛƭƛǘȅ 

¦ǎŀōƛƭƛǘȅ ǉǳŀƭƛǘȅ ƳŜŀƴǎ ǘƘŜ ƛƳǇƭŜƳŜƴǘŜŘ ŎƻƳǇƻƴŜƴǘǎ ƘŀǾŜ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ōŜƛƴƎ ŀōƭŜ ǘƻ ōŜ ŀǇǇƭƛŜŘ ŦƻǊ ŀ ǎǇŜŎƛŦƛŎ 

ǇǳǊǇƻǎŜ ōȅ ǘƘŜ ǳǎŜǊΦ Lǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƘŀǘ ǘƘƛǎ ǉǳŀƭƛǘȅ ƛǎ ƳŀƛƴǘŀƛƴŜŘ ŦƻǊ ŀƭƭ ŜƴǾƛǊƻƴƳŜƴǘǎ ŀƴŘ ǇƭŀǘŦƻǊƳǎ ƛƴ ǿƘƛŎƘ 

ǘƘŜ ǎȅǎǘŜƳ Ƙŀǎ ōŜŜƴ ǎǘŀǘŜŘ ǘƻ ōŜ ǎǳǇǇƻǊǘŜŘΦ LŦ ǘƘŜ ǎȅǎǘŜƳ ƛǎ ƴƻǘ ǳǎŀōƭŜΣ ƛǘ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ƭƻǎŜǎ Ƴŀƴȅ 

ƻŦ ǘƘŜ ƻǘƘŜǊ ǉǳŀƭƛǘƛŜǎ ōŜŎŀǳǎŜ ŀ ǎȅǎǘŜƳ Ƙŀǎ ǘƻ ōŜ ǳǎŀōƭŜ ōŜŦƻǊŜ ǘƘŜ ƴŜŜŘ ǘƻ ǘŀƭƪ ŀōƻǳǘ ƻǘƘŜǊ ǉǳŀƭƛǘƛŜǎ 

ƻŦ ǘƘŜ ǎȅǎǘŜƳΦ LŦ ŀ ǎȅǎǘŜƳ ƛǎ ƴƻǘ ǳǎŀōƭŜΣ ƛǘ ƳŜŀƴǎ ǘƘŀǘ ƛǘ Ŏŀƴƴƻǘ ōŜ ŘŜǇƭƻȅŜŘ ǘƻ ŀŎƘƛŜǾŜ ŀ ƎƛǾŜƴ ǇǳǊǇƻǎŜΤ ŀƴŘ ǘƘƛǎ 

Ŏŀƴ ōŜ ŘǳŜ ǘƻ Ƴŀƴȅ ǊŜŀǎƻƴǎ ƛƴŎƭǳŘƛƴƎ ǾŜǊȅ ǎŜǊƛƻǳǎ ƻƴŜǎ ǎǳŎƘ ŀ Ŧŀǳƭǘȅ ǊŜǉǳƛǊŜƳŜƴǘ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ǊƛƎƘǘ ŦǊƻƳ 

ǘƘŜ ŜƭƛŎƛǘŀǘƛƻƴ ǇǊƻŎŜǎǎ ƻǊ ŎƻŘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻǊ ǎȅǎǘŜƳ ŀǊŎƘƛǘŜŎǘǳǊŀƭ ōƭǳƴŘŜǊΦ 

{ǳǇǇƻǊǘŀōƛƭƛǘȅ ŀƴŘ LƴǘŜǊ-ƻǇŜǊŀōƛƭƛǘȅ 

! ǎȅǎǘŜƳ ǿƛƭƭ ǎǳǊŜƭȅ ƻǇŜǊŀǘŜ ǿƛǘƘ ƻǘƘŜǊ ǎȅǎǘŜƳǎΣ ŀƴŘ ƛǘ ƛǎ ƘŀǊŘ ǘƻ ŦƛƴŘ ŀ ǎǘŀƴŘŀƭƻƴŜ ǎȅǎǘŜƳ ǘƘŀǘ ŘƻŜǎ 

ƴƻǘ ŎƻƳƳǳƴƛŎŀǘŜ ǿƛǘƘ ƻǘƘŜǊ ǎȅǎǘŜƳǎ ƻǊ ǇƭŀǘŦƻǊƳǎΦ ¢ƻ ƻǇŜǊŀǘŜ ǎƳƻƻǘƘƭȅ ǿƛǘƘ ƻǘƘŜǊ ǎȅǎǘŜƳǎΣ ŎƻƳǇƻƴŜƴǘǎ 

ŀƴŘ ƛƴǘŜǊŦŀŎŜǎΣ ŀ ǎȅǎǘŜƳ Ƴǳǎǘ Ƴŀƛƴǘŀƛƴ ǘƘŜ ŎŀǇŀōƛƭƛǘȅ ǘƻ ǳǘƛƭƛǎŜ ǎǘŀƴŘŀǊŘƛǎŜŘ ŦƛƭŜ ŦƻǊƳŀǘǎΣ ǎȅƴŎƘǊƻƴƛǎŜŘ Řŀǘŀ 

ŎƻƳǇƻƴŜƴǘǎ ŀƴŘ ƻǘƘŜǊ ǊŜǉǳƛǊŜŘ ǎȅǎǘŜƳ ǇǊƻǘƻŎƻƭǎΦ tƻǎǎŜǎǎƛƻƴ ƻŦ ǘƘŜǎŜ ǉǳŀƭƛǘƛŜǎ ǿƛƭƭ ŜƴŀōƭŜ ǘƘŜ ǎȅǎǘŜƳ ǘƻ ƘŀǾŜ 

ŀ ƎƻƻŘ ΨƘŀƴŘ-ǎƘŀƪƛƴƎΩ ǿƛǘƘ ƻǘƘŜǊ ǎȅǎǘŜƳ ƻǊ ƛƴǘŜǊ-ƻǇŜǊŀǘŜ ǿƛǘƘ ƻǘƘŜǊ ŀǇǇƭƛŎŀǘƛƻƴǎ ǎƳƻƻǘƘƭȅΦ ¢Ƙƛǎ ŎŀǇŀōƛƭƛǘȅ ǿƛƭƭ 

ŜƴŀōƭŜ ǘƘŜ ǳǎŜǊǎ ǘƻ ƎŜǘ ǘƘŜ ōŜŀǎǘ ƻŦ ŀŘǾŀƴǘŀƎŜ ŦǊƻƳ ǘƘŜ ƎƛǾŜƴ ǎȅǎǘŜƳΦ   

 

3.2.3 h¢I9w w9v¦Lw9a9b¢{ ό¢w!b{L¢Lhb w9v¦Lw9a9b¢{ύ 

¢ƘŜ ƻǘƘŜǊ ƎǊƻǳǇ ƻŦ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻǘƘŜǊǿƛǎŜ ƪƴƻǿƴ ŀǎ ǘƘŜ ¢Ǌŀƴǎƛǘƛƻƴ wŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜ ǘƘŜ ƎǊƻǳǇ 

ƻŦ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƘŀǘ ŀǊŜ ƴŜŜŘŜŘ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ǇŜǊƛƻŘǎ ƻŦ ǊŜǇƭŀŎŜƳŜƴǘ ƻŦ ŀƴ ƻƭŘ ǾŜǊǎƛƻƴ ƻŦ ǎƻŦǘǿŀǊŜ ǿƛǘƘ 

ŀ ƴŜǿŜǊ ǾŜǊǎƛƻƴ ƻŦ ƛǘΦ ¢ƘŜǎŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜ ƴŜŜŘŜŘ ƻƴƭȅ ǿƘƛƭŜ ǘƘŜ ǘǊŀƴǎƛǘƛƻƴ ǇŜǊƛƻŘ ƛǎ ƛƴ ǇǊƻƎǊŜǎǎΤ ƘŜƴŎŜ 

ǘƘŜ ƴŀƳŜ ¢ǊŀƴǎƛǘƛƻƴΦ hƴŎŜ ǘƘŜ ŎƻƳǇƭŜǘŜ ǊŜǇƭŀŎŜƳŜƴǘ ƻŦ ǘƘŜ ƻƭŘ ǿƛǘƘ ǘƘŜ ƴŜǿ ǎȅǎǘŜƳ ƛǎ ŎƻƳǇƭŜǘŜŘΣ ǘƘŜ 



ǘǊŀƴǎƛǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎ ōŜŎƻƳŜ ǊŜŘǳƴŘŀƴǘ ŀƴŘ ŀǊŜ ǘƘŜƴ ŘƛǎŎŀǊŘŜŘΦ ¢ƘŜ ŦǳƴŎǘƛƻƴ ƻŦ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƛǎ Ƴŀƛƴƭȅ 

ǘƻ ǎǳǇǇƻǊǘ Řŀǘŀ ƳƛƎǊŀǘƛƻƴ ŦǊƻƳ ǘƘŜ ƻƭŘ ǘƻ ǘƘŜ ƴŜǿ ǎȅǎǘŜƳǎΣ ǎǳǇǇƻǊǘ ǘƘŜ ƛƴǘŜǊŦŀŎƛƴƎ ƻŦ ǘƘŜ ǘǿƻ ǎȅǎǘŜƳǎ ǿƘƛƭŜ 

ǘƘŜȅ ŀǊŜ ōŜƛƴƎ Ǌǳƴ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ƛŦ ǘƘŜ ōǳǎƛƴŜǎǎ ƻǊ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ƻǊƎŀƴƛǎŀǘƛƻƴ Ŏŀƴƴƻǘ ōŜ ƘŀƭǘŜŘ ŘǳǊƛƴƎ 

ǘƘŜ ŦŀŘƛƴƎ ƻǳǘ ǇŜǊƛƻŘ ƻŦ ǘƘŜ ƻƭŘ ǾŜǊǎƛƻƴΦ Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ǘƘŜ ƴŜǿ ǎƻŦǘǿŀǊŜ ǇǊƻŘǳŎǘ ƻŦŦŜǊŜŘ ōȅ wh¦¢9-¢h-t! 

ǇǊƻƧŜŎǘΣ ǘƘŜǊŜ ƛǎΣ ŀǘ ǘƘƛǎ ǎǘŀƎŜΣ ƴƻ Řŀǘŀ ƳƛƎǊŀǘƛƻƴ ƻǇŜǊŀǘƛƻƴǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘƛǎ ǎƻŦǘǿŀǊŜ ǎȅǎǘŜƳ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ 

ŀǎ ƛǘ ƛǎ ŀ ƴŜǿ ǾŜǊǎƛƻƴΦ IƻǿŜǾŜǊΣ ƻǘƘŜǊ ǎǘŀƪŜƘƻƭŘŜǊǎ ǿƘƻ ƳƛƎƘǘ ōŜ ŘŜǇƭƻȅƛƴƎ ǘƘŜ ǎȅǎǘŜƳǎ ŀǎ ŀƴ ŀǇǇƭƛŎŀǘƛƻƴ 

ǎȅǎǘŜƳ ƛƴ ǘƘŜƛǊ ƻǇŜǊŀǘƛƻƴǎ Ƴŀȅ ƘŀǾŜ ǘƘŜ ƴŜŜŘ ǘƻ ŘŜŦƛƴŜ ƳƻǊŜ ŘŜǘŀƛƭŜŘ ¢Ǌŀƴǎƛǘƛƻƴ wŜǉǳƛǊŜƳŜƴǘǎ ƛƴ ŘǳŜ ŎƻǳǊǎŜΦ 

!ƎŀƛƴΣ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ¢Ǌŀƴǎƛǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎ ǎǳŎƘ ǊŜŎǊǳƛǘƳŜƴǘ ƻŦ ǎƪƛƭƭǎΣ ǘǊŀƛƴƛƴƎ ƻŦ ǇŜǊǎƻƴƴŜƭΣ ŜŘǳŎŀǘƛƻƴ 

ŦƻǊ ǳǎŜǊǎ ŀƴŘ ǇǊƻŘǳŎǘƛƻƴ ƻŦ ǳǎŜǊ ƎǳƛŘŜǎ ŀǊŜ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜ ǾŀǊƛƻǳǎ ǾŜǊǎƛƻƴǎ ƻŦ ǘƘƛǎ ǎȅǎǘŜƳ ŀǎ ǘƘŜȅ ŀǊŜ ǊŜƭŜŀǎŜŘΦ 

9ŀŎƘ ǊŜƭŜŀǎŜ ǿƛƭƭ ōŜ ǎǳǇǇƻǊǘŜŘ ōȅ ǘƘŜ ŀŦƻǊŜƳŜƴǘƛƻƴŜŘ ŎƻƳǇƻƴŜƴǘǎ ōȅ ǘƘŜ LƴǎƛƎƘǘ /ŜƴǘǊŜ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ¢9¢ 

ǎǳōǎȅǎǘŜƳΦ  

¦ǎŜǊ DǳƛŘŜǎ 

¢Ƙƛǎ ƛǎ ŀ ǘŜȄǘǳŀƭ ƳŀǘŜǊƛŀƭ ǘƘŀǘ ǇǊƻǾƛŘŜǎ ƛƴǎǘǊǳŎǘƛƻƴǎ ƻƴ Ƙƻǿ ŀ ǳǎŜǊ Ŏŀƴ ƻǇŜǊŀǘŜ ǘƘŜ ǎȅǎǘŜƳ ǘƻ ŀŎƘƛŜǾŜ ŀ ǎǇŜŎƛŦƛŜŘ 

ƎƻŀƭΦ ¢ƘŜ ƎǳƛŘŜ ƛǎ ǿǊƛǘǘŜƴ ŦƻǊ ŜŀŎƘ ŎƻƳǇƻƴŜƴǘ ƻŦ ǘƘŜ ƛƳǇƭŜƳŜƴǘŜŘ ¢9¢ ŦǳƴŎǘƛƻƴŀƭƛǘȅ ǘƻ ǘŜǎǘ ŀƴŘ ǾŀƭƛŘŀǘŜ 

ǘƘŜ ǎȅǎǘŜƳ ŀƴŘ ǘƻ ŦŀƳƛƭƛŀǊƛǎŜ ǳǎŜǊǎ ǿƛǘƘ ǘƘŜ ƴŜǿ ǇƭŀǘŦƻǊƳΦ ¢ƘŜ ŀƛƳ ƛǎ ŀƭǎƻ ǘƻ ŜƴŀōƭŜ ǘƘŜ ǳǎŜǊǎ ǘƻ ǊŜǇƻǊǘ ǘƘŜƛǊ 

ŦƛƴŘƛƴƎǎ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜƛǊ ǎŀǘƛǎŦŀŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ƛƳǇƭŜƳŜƴǘŜŘ ŦǳƴŎǘƛƻƴŀƭƛǘƛŜǎ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ ǳǎŜ ŎŀǎŜ ƳƻŘŜƭǎ 

ŀƴŘ ǘƘŜ ǳǎŜǊ ǎǘƻǊƛŜǎΦ Lƴ ƻǊŘŜǊ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǳǎŜǊ ǊŀǘƛƴƎΣ ǊŜƳŀǊƪǎ ŀƴŘ ŎǊƛǘƛŎŀƭ ǎŎǊǳǘƛƴȅ ƻŦ ǘƘŜ ƴŜǿ ǎȅǎǘŜƳ 

ŀƴŘ ǘƻ ŎƻƭƭŜŎǘ ǊŜƭŜǾŀƴǘ ƳŜǘǊƛŎǎ ƻƴ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ǉǳŀƭƛǘƛŜǎ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ƭŜǾŜƭǎ ƻŦ ǎŀǘƛǎŦŀŎǘƛƻƴΣ ŀ ŦŜǿ ǎǳǊǾŜȅ 

ǉǳŜǎǘƛƻƴǎ ŀǊŜ ŀǘǘŀŎƘŜŘ ǘƻ ŜŀŎƘ ŎƻƳǇƻƴŜƴǘ ƻŦ ¢9¢ ƛƴ ǘƘŜ ǳǎŜǊ ƎǳƛŘŜΦ aƻǊŜ ƻƴ ǘƘŜ ǳǎŜǊ ƎǳƛŘŜ ƛǎ ǇǊƻǾƛŘŜŘ 

ƛƴ 9ȄŜŎǳǘƛǾŜ {ǳƳƳŀǊȅ ƻŦ ǘƘƛǎ ŘƻŎǳƳŜƴǘΦ   

{ƪƛƭƭǎ 9ŘǳŎŀǘƛƻƴ ŀƴŘ ¢ǊŀƛƴƛƴƎ bŜŜŘǎ 

¢ƘŜǎŜ ŀǊŜ ŀ ŎƭƻǎŜƭȅ ǊŜƭŀǘŜŘ ǎŜǘ ƻŦ ǘǊŀƴǎƛǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ŀǊŜ ƳƻǊŜ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜ ǳǎŜǊ ŜƴŘ 

ƻŦ ǘƘŜ ŘŜǇƭƻȅƳŜƴǘ ǇǊƻŎŜǎǎ ǘƘŀƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ǘŜŀƳ ŜƴŘ ƻŦ ƛǘΦ IƻǿŜǾŜǊΣ ƻƴ ǘƘŜ 5ŜǾŜƭƻǇƳŜƴǘκ.! ǘŜŀƳ ǎƛŘŜΣ 

ǿŜ ƘŀǾŜ Ǉǳǘ ƛƴ ǇƭŀŎŜ Ŏƻƴǘƛƴǳƻǳǎ ǘǊŀƛƴƛƴƎ ǇǊƻŎŜǎǎ ŀƴŘ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǊŜƭŜǾŀƴǘ όǇǊƻǇŜǊƭȅ ǊŜŦŜǊŜƴŎŜŘύ ŎƻƴŎŜǇǘǎΣ 

ƛŘŜŀǎ ŀƴŘ ǘŜƳǇƭŀǘŜǎ ŦǊƻƳ ǊŜƭŜǾŀƴǘ ƻǊƎŀƴƛǎŀǘƛƻƴǎ ƛƴ ƻǊŘŜǊ ǘƻ Ǝŀƛƴ ǎƪƛƭƭǎ ǘƻ ƛƳǇƭŜƳŜƴǘ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎ ŀƴŘ ǇǊŜ-

ǘŜǎǘ ǘƘŜƳ ƛƴǘŜǊƴŀƭƭȅΦ hƴ ǘƘŜ ǳǎŜǊ ǎƛŘŜΣ ŜŀŎƘ ǳǎŜǊ ŀǎ ŀƴŘ ƛƴŘƛǾƛŘǳŀƭ ƻǊ ƻǊƎŀƴƛǎŀǘƛƻƴ ǿƛƭƭ ƘŀǾŜ ǘƻ ǇǊƻǾƛŘŜ 

ǘƘŜ ǊŜǉǳƛǊŜŘ ǊŜǎƻǳǊŎŜǎ ǘƻ ōǊƛŘƎŜ ǘƘŜ ǎƪƛƭƭ ƎŀǇ ōȅ ǳǇƎǊŀŘƛƴƎ ǘƻ ǘƘŜ ǊŜǉǳƛǊŜŘ ǎƪƛƭƭ ƭŜǾŜƭΦ ¢ƻ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ŎƭƻǎǳǊŜ 

ƻŦ ǘƘŜ ǎƪƛƭƭǎ ƎŀǇΣ ǘƘŜ LƴǎƛƎƘǘ /ŜƴǘǊŜ 5ŜǾŜƭƻǇƳŜƴǘκ.! ǘŜŀƳ Ƙŀǎ ǇǊƻŘǳŎŜŘ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ¦ǎŜǊ DǳƛŘŜ ŦƻǊ ǘƘƛǎ 

ǇǳǊǇƻǎŜΦ ! ōŜǘǘŜǊ ƳƻǊŜ ŘŜǘŀƛƭŜŘ ¦ǎŜǊ DǳƛŘŜ ǿƛƭƭ ōŜ ǇǊƻŘǳŎŜŘ ŦƻǊ wh¦¢9-¢h-t! ǇǊƻŘǳŎǘ ŀǎ ŀ ŘŜƭƛǾŜǊŀōƭŜ 

ƻƴ ƛǘǎ ƻǿƴ ǘƻǿŀǊŘǎ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΦ [ŀǎǘƭȅΣ ǘƘŜ 5ŜǾŜƭƻǇƳŜƴǘκ.! ǘŜŀƳ Ƙŀǎ ŀƭǎƻ ǎǇŜŎƛŦƛŜŘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ 

ǊŜǉǳƛǊŜŘ ŦƻǊ ǘŜǎǘƛƴƎ ǘƘŜ ƛƳǇƭŜƳŜƴǘŜŘ ŎƻƳǇƻƴŜƴǘǎ ŦƻǊ ǘƘŜ ¢ŜǎǘŜǊǎ ǘƻ ƘŀǾŜ ƛƴ ǇƭŀŎŜ ŦƻǊ ǘƘŜ ǘŜǎǘƛƴƎ ŜȄŜǊŎƛǎŜǎΦ  



4  ¢9¢ !w/IL¢9/¢¦w9 !b5 59{LDb 

¢Ƙƛǎ ǎŜŎǘƛƻƴ ŘƻŎǳƳŜƴǘǎ ǘƘŜ ¢9¢ !ǊŎƘƛǘŜŎǘǳǊŜΣ ƛǘǎ ŎƻƳǇƻƴŜƴǘǎ ŀƴŘ ǊŜƭŀǘƛƻƴǎ ōŜǘǿŜŜƴ ŎǊŜŀǘŜŘ ŀŎŎƻǊŘƛƴƎƭȅ ǘƻ ǘƘŜ 

ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ¢ǊŀƴǎǇŀǊŜƴŎȅ-9ƴƘŀƴŎƛƴƎ ¢ƻƻƭǎŜǘ ό¢9¢ύΦ 

 

4.1 !w/IL¢9/¢¦w9 twLb/Lt[9{ 

Lƴ ƻǊŘŜǊ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ¢ǊŀƴǎǇŀǊŜƴŎȅ-9ƴƘŀƴŎƛƴƎ ¢ƻƻƭǎŜǘ ό¢9¢ύ !ǊŎƘƛǘŜŎǘǳǊŜ ǿŜ ŀƴŀƭȅȊŜŘ 

ŀ ǎŜƭŜŎǘƛƻƴ ƻŦ ŜȄƛǎǘƛƴƎ hǇŜƴ 5ŀǘŀ tƭŀǘŦƻǊƳǎ ŀƴŘ ŦƻƭƭƻǿŜŘ ¦ǎŜ {ǘƻǊƛŜǎ ŘŜǎŎǊƛōŜŘ ƛƴ 5нΦо όǊŜŦΦ 5нΦо ¦ǎŜǊ ǎǘƻǊƛŜǎ 

ƻƴ hǇŜƴ 5ŀǘŀ ŀƴŘ ¢ǊŀƴǎǇŀǊŜƴŎȅύΦ ¢ƘŜ ǎŜƭŜŎǘƛƻƴ ƻŦ hǇŜƴ 5ŀǘŀ tƭŀǘŦƻǊƳǎ ǿŀǎ ƳŀŘŜ ōȅ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ƻŦ ǘƘŜ ƭŀǘŜǎǘ 

ǇǳōƭƛŎŀǘƛƻƴǎ ŎƻƴŎŜǊƴƛƴƎ [ƛƴƪŜŘ hǇŜƴ 5ŀǘŀ ŀƴŘ ƻŦ ǘƘŜ ǳǎŀƎŜ ƻŦ ǘƘŜ ŀǾŀƛƭŀōƭŜ ǇƭŀǘŦƻǊƳǎΦ 

aƻǊŜƻǾŜǊ ōŀǎŜŘ ƻƴ ǇǳōƭƛŎƭȅ ŀŎŎŜǎǎƛōƭŜ ŘƻŎǳƳŜƴǘŀǘƛƻƴ όǇǊƻƧŜŎǘǎ ǿŜōǎƛǘŜǎΣ ŘƻŎǳƳŜƴǘŀǘƛƻƴΣ ǇǳōƭƛŎŀǘƛƻƴǎΣ ǇǊŜǎǎ 

ǊŜƭŜŀǎŜǎύ ŜŀŎƘ ǇƭŀǘŦƻǊƳ ǿŀǎ ŀƴŀƭȅȊŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ƛƴǾŜǎǘƛƎŀǘŜ ǘƘŜ ƪŜȅ ŎƻƳǇƻƴŜƴǘǎ ŀƴŘ ǊŜƭŀǘƛƻƴǎ ōŜǘǿŜŜƴ ǘƘŜƳΦ 

¢ƘŜ ǇŀǘǘŜǊƴǎ ƻōǎŜǊǾŜŘ ŀŎǊƻǎǎ ǘƘŜ ǊŜǾƛŜǿŜŘ hǇŜƴ 5ŀǘŀ tƭŀǘŦƻǊƳǎΣ ŀƴŘ ǊŜǎŜŀǊŎƘ ǊŜǎǳƭǘǎ ǿŜǊŜ ǳǎŜŘ ǘƻ ŎǊŜŀǘŜ 

ǘƘŜ ¢9¢ !ǊŎƘƛǘŜŎǘǳǊŜΦ 

!ǊŎƘƛǘŜŎǘǳǊŜ ƛǎ ŘŜŦƛƴŜŘ ŀǎ ǘƘŜ ŦǳƴŘŀƳŜƴǘŀƭ ƻǊƎŀƴƛȊŀǘƛƻƴ ƻŦ ŀ ǎȅǎǘŜƳ ŜƳōƻŘƛŜŘ ƛƴ ƛǘǎ ŎƻƳǇƻƴŜƴǘǎΣ ǘƘŜƛǊ 

ǊŜƭŀǘƛƻƴǎƘƛǇǎ ǘƻ ŜŀŎƘ ƻǘƘŜǊΣ ŀƴŘ ǘƻ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΣ ŀƴŘ ǘƘŜ ǇǊƛƴŎƛǇƭŜǎ ƎǳƛŘƛƴƎ ƛǘǎ ŘŜǎƛƎƴ ŀƴŘ ŜǾƻƭǳǘƛƻƴ 

ώL999 мптмΣ нлллϐΦ ¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ŀǊŎƘƛǘŜŎǘǳǊŜ ƛǎ ǘƻ ƎǳƛŘŜ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴǎ 

ƻŦ ǘƘŜ ǇƭŀǘŦƻǊƳΦ aƻǊŜƻǾŜǊΣ ƛǘ ŀƭƭƻǿǎ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ǘƘŜ ǿƻǊƪŦƭƻǿ ŀƴŘ ǘƘŜ ŎƘŀƭƭŜƴƎŜǎ ŦŀŎŜŘ 

ŘǳǊƛƴƎ ǘƘŜ ŘŜǇƭƻȅƳŜƴǘ ƻŦ ǘƘŜ ǎƻƭǳǘƛƻƴΦ  

 

4.2 ¢9¢ w9C9w9b/9 !w/IL¢9/¢¦w9 

DŜƴŜǊƛŎ ¢9¢ ǊŜŦŜǊŜƴŎŜ ŀǊŎƘƛǘŜŎǘǳǊŜ ƛǎ ǇǊŜǎŜƴǘŜŘ ƛƴ CƛƎǳǊŜ пΣ ŀƴŘ ƛǘ ƛǎ ƻǊƎŀƴƛǎŜŘ ƛƴ ǘƘǊŜŜ !ǊŎƘƛǘŜŎǘǳǊŀƭ [ŀȅŜǊǎΥ 

όƛύ ¦ǎŜǊ LƴǘŜǊŦŀŎŜΣ όƛƛύ {ŜǊǾƛŎŜǎΣ ŀƴŘ όƛƛƛύ {ǘƻǊŀƎŜΦ 

! ŘŜǘŀƛƭŜŘ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ƭŀȅŜǊǎ ƛǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǎŜŎǘƛƻƴ пΦо ǿƘƛƭŜ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎ ŘŜǘŀƛƭǎ ŀǊŜ ŜȄǇƭŀƛƴŜŘ 

ƛƴ  ǎŜŎǘƛƻƴ пΦпΦ 

 



 
Figure 4. TET Reference Architecture 

 

4.3 !w/IL¢9/¢¦w![ [!¸9w{ 

5ƛŦŦŜǊŜƴǘ ƭŀȅŜǊǎ ƛƴ ǘƘŜ ǎƻŦǘǿŀǊŜ ŀǊŎƘƛǘŜŎǘǳǊŜ ŀǊŜ ŀƭƭƻŎŀǘŜŘ  ŘƛŦŦŜǊŜƴǘ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎΦ Lƴ ƻǳǊ ŎŀǎŜΣ ǘƘŜ ƭŀȅŜǊ ŀǘ ǘƘŜ 

ōƻǘǘƻƳ ƘŀƴŘƭŜǎ ǘƘŜ ŘŀǘŀΦ ¢ƘŜ ƳƛŘŘƭŜ ƭŀȅŜǊ Ŏŀƴ ōŜ ǾƛŜǿŜŘ ŀǎ ŀ ƭŀȅŜǊ ƻŦ ǘƘŜ ƘƛƎƘ ƭŜǾŜƭ ƻŦ ǎŜǊǾƛŎŜǎ ǇǊƻǾƛŘŜŘ ƻƴ ǘƻǇ 

ǘƘŜ Řŀǘŀ ǿƘƛƭŜ ǘƘŜ ǘƻǇ ƭŀȅŜǊ ǇǊƻǾƛŘŜǎ ǎŜǊǾƛŎŜǎ ǘƻ ǳǎŜǊǎ ŀƴŘ ŀǇǇƭƛŎŀǘƛƻƴǎΦ 5Ŝǘŀƛƭǎ ƻŦ ŜŀŎƘ ƭŀȅŜǊ ŀǊŜ ŀǎ ŦƻƭƭƻǿǎΥ 

 

¦ǎŜǊ LƴǘŜǊŦŀŎŜ ƭŀȅŜǊ 

¢ƘŜ ¦ǎŜǊ LƴǘŜǊŦŀŎŜ ƭŀȅŜǊ ǇǊƻǾƛŘŜǎ ōŀǎƛŎ ǇƻǊǘŀƭ ŦǳƴŎǘƛƻƴǎ ǎǳŎƘ ŀǎ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ŘŀǘŀΣ ǎŜŀǊŎƘ ƛƴǘŜǊŦŀŎŜΣ 

ǇŜǊǎƻƴŀƭƛȊŀǘƛƻƴ ŀƴŘ ŎǳǎǘƻƳƛȊŀǘƛƻƴ ŦŜŀǘǳǊŜǎΣ ŜǘŎΦ ¢ƘŜ ǎŜŀǊŎƘ ŦŜŀǘǳǊŜ ŀƭƭƻǿǎ ǳǎŜǊǎ ǘƻ ŦƛƴŘ ǉǳƛŎƪƭȅ ƛƴŦƻǊƳŀǘƛƻƴ 

ǎǘƻǊŜŘ ƛƴ ǘƘŜ ǇƻǊǘŀƭΣ ǿƘƛƭŜ ŀƴŀƭȅǎƛǎ ŀƴŘ ǾƛǎǳŀƭƛȊŀǘƛƻƴǎ ŦŜŀǘǳǊŜǎ ŀƭƭƻǿ ǳǎŜǊǎ ǘƻ ŜȄǇƭƻǊŜΣ ŀƴŀƭȅǎŜ ŀƴŘ ǾƛǎǳŀƭƛȊŜ 

ǾŀǊƛƻǳǎ ǘȅǇŜǎ ƻŦ ŘŀǘŀΣ ǎǳŎƘ ŀǎ ǘŀōǳƭŀǊ ŀƴŘ ƎŜƻǎǇŀǘƛŀƭ ŘŀǘŀΦ ±ŀǊƛƻǳǎ !tLǎ ŀƭƭƻǿǎ ŜȄǘŜǊƴŀƭ ŀǇǇƭƛŎŀǘƛƻƴǎ ǘƻ ŎƻƴǎǳƳŜ 

ǎŜǊǾƛŎŜǎ ƻŦŦŜǊŜŘ ōȅ ǘƘŜ ǇƭŀǘŦƻǊƳΦ 

 

{ŜǊǾƛŎŜǎ ƭŀȅŜǊ 

¢ƘŜ {ŜǊǾƛŎŜǎ ƭŀȅŜǊ ǇǊƻǾƛŘŜǎ ǎŜǊǾƛŎŜǎ ƻƴ ǘƻǇ ƻŦ {ǘƻǊŀƎŜ ƭŀȅŜǊ ǘƘŀǘ Ŏŀƴ ōŜ ŜȄǇƭƻƛǘŜŘ ōȅ ǘƘŜ ¦ǎŜǊ LƴǘŜǊŦŀŎŜ ƭŀȅŜǊΦ 

5ŀǘŀ /ŀǘŀƭƻƎ ǎŜǊǾƛŎŜǎ ŀǊŜ ǳǎŜŘ ǘƻ ƭƛǎǘ ǘƘŜ ŘŜǘŀƛƭǎ ƻŦ ŘŀǘŀǎŜǘǎ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ƳŜǘŀŘŀǘŀ ǎǘƻǊŜŘ ƛƴ ǘƘŜ ǇƭŀǘŦƻǊƳΦ 

{ŜŀǊŎƘ ǎŜǊǾƛŎŜ ǳǎŜǎ ǘƘŜ ǎŜŀǊŎƘ ƛƴŘŜȄ ǘƻ ǊŜƭŜǾŀƴǘ ŎƻƴǘŜƴǘΦ tƭŀǘŦƻǊƳ ŜȄǘŜƴǎƛƻƴǎ ǎŜǊǾƛŎŜǎ ŀƭƭƻǿ ŜȄǘŜǊƴŀƭ 

ŀǇǇƭƛŎŀǘƛƻƴǎ ǘƻ ǳǎŜ ǘƘŜ ǇƭŀǘŦƻǊƳ ǎŜǊǾƛŎŜǎΦ !ƭƭ ǘƘŜǎŜ ǎŜǊǾƛŎŜǎ ƘŀǾŜ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ŦŜŀǘǳǊŜǎ ƛƴ ǘƘŜ ƛƴǘŜǊŦŀŎŜ 

ƭŀȅŜǊΦ 

 

{ǘƻǊŀƎŜ ƭŀȅŜǊ 

¢ƘŜ {ǘƻǊŀƎŜ ƭŀȅŜǊ ƛǎ ŎƻƴŎŜǊƴŜŘ ǿƛǘƘ ǇŜǊǎƛǎǘŜƴŎŜ ƻŦ Řŀǘŀ ŀƴŘ ǇǊƻǾƛŘŜǎ ǎŜǊǾƛŎŜǎ ŦƻǊ ŜŦŦƛŎƛŜƴǘ Řŀǘŀ ǎǘƻǊŀƎŜ ŀƴŘ 

ǊŜǘǊƛŜǾŀƭΦ ¢Ƙƛǎ ƭŀȅŜǊ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ŦƛƭŜ ǎǘƻǊŀƎŜΣ ǎǘǊǳŎǘǳǊŜŘ Řŀǘŀ ŀƴŘ ǎŜŀǊŎƘ ƛƴŘŜȄŜǎΦ 5ŀǘŀ 

Ŏŀƴ ōŜ ǎǘƻǊŜŘ ŘƛǊŜŎǘƭȅ ƛƴ ŦƛƭŜ ǎȅǎǘŜƳ ǎǘƻǊŀƎŜ ƻǊ ƛƴ ǘƘŜ ǎǘǊǳŎǘǳǊŜŘ Řŀǘŀ ǎǘƻǊŜΦ  

 



4.4 /hathb9b¢{ 59{LDb 

¢ƘŜ ŘŜǘŀƛƭŜŘ ǎǘǊǳŎǘǳǊŜ ƻŦ ǘƘŜ !ǊŎƘƛǘŜŎǘǳǊŜ ƛǎ ǎƘƻǿƴ ƛƴ ǘƘŜ ǘŀōƭŜǎ ōŜƭƻǿΦ CƻǊ ŜŀŎƘ ƻŦ ǘƘŜ ƭŀȅŜǊǎΣ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎ 

ǊƻƭŜ ŀƴŘ ŘŜǎŎǊƛǇǘƛƻƴ ŀǊŜ ŀǎ ŦƻƭƭƻǿǎΥ 

 

 

 

/ƻƳǇƻƴŜƴǘ ƴŀƳŜ wƻƭŜ κ ŘŜǎŎǊƛǇǘƛƻƴ 

 

¢ƘŜ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ŀƭƭƻǿǎ ōǊƻǿǎƛƴƎΣ ŜȄǇƭƻǊŀǘƛƻƴ ŀƴŘ ŘƛǎŎƻǾŜǊȅ ƻŦ ŘŀǘŀǎŜǘǎΦ 

.ŀǎƛŎ ŦǳƴŎǘƛƻƴŀƭƛǘƛŜǎ ŀǊŜ ǎŜŀǊŎƘΣ ōǊƻǿǎŜΣ ŀƴŘ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ŘŀǘŀǎŜǘǎ ŀƴŘ 

ŀǎǎƻŎƛŀǘŜŘ ƳŜǘŀŘŀǘŀΣ ŜǘŎΦ Lǘ ǇǊƻǾƛŘŜǎ ŀŘŘƛǘƛƻƴŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ǘƘŀǘ ŦŀŎƛƭƛǘŀǘŜǎ 

ƛƴ ŘŀǘŀǎŜǘ ŘƛǎŎƻǾŜǊȅΣ ŜΦƎΦΣ ŦŜŀǘǳǊŜŘ ŘŀǘŀǎŜǘǎΣ ŀŘŘƛǘƛƻƴŀƭ ƭŀōŜƭǎΣ ǎǳƎƎŜǎǘŜŘ 

ŘŀǘŀǎŜǘǎΣ ŜǘŎΦ  

 

{ŜŀǊŎƘ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ŀƭƭƻǿǎ Ŧǳƭƭ-ǘŜȄǘ ǎŜŀǊŎƘ ǉǳŜǊƛŜǎ ƻǾŜǊ ŀ ŎƻƭƭŜŎǘƛƻƴ 

ƻŦ ŘŀǘŀǎŜǘǎΦ aƻǊŜƻǾŜǊΣ ƛǘ ǇǊƻǾƛŘŜǎ ǇŜǊǎƻƴŀƭƛǎŜŘ ǊŜǎǳƭǘǎ ōŀǎŜŘ ƻƴ ǳǎŜǊ 

ǇǊƻŦƛƭŜΦ .ŀǎƛŎ ŦǳƴŎǘƛƻƴŀƭƛǘȅ ƛǎ ǘƘŜ ǘŜȄǘ ǎŜŀǊŎƘΦ 

 

/ƻƳǇǊƛǎŜǎ ŀ ƴǳƳōŜǊ ƻŦ ŀǇǇǊƻŀŎƘŜǎ ǘƻ ƎŜƴŜǊŀǘƛƴƎ ƴŜǿ ƛƴǎƛƎƘǘǎ ŦǊƻƳ ŘŀǘŀΥ 

Řŀǘŀ ƳƛƴƛƴƎΣ Řŀǘŀ ŦǳǎƛƻƴΣ ǎǇŀǘƛŀƭ ƭƛƴƪƛƴƎΣ ǎǘŀǘƛǎǘƛŎŀƭ ŀƴŀƭȅǎƛǎΣ ŎƭǳǎǘŜǊƛƴƎΣ ŀƴŘ 

ǎƻ ƻƴΦ ¦ǎǳŀƭƭȅΣ ƪƴƻǿƭŜŘƎŜ ƻŦ ǘƘŜǎŜ ǘŜŎƘƴƛǉǳŜǎ ƛǎ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ŀ ǳǎŜǊ 

ǘƻ ŘŜǊƛǾŜ ǾŀƭǳŜ ŦǊƻƳ ǘƘŜ ƛƴǘŜǊŦŀŎŜΦ 

¢ƘŜ ŀƭǇƘŀ ǾŜǊǎƛƻƴ ƻŦ ¢9¢ ǇǊƻǾƛŘŜǎ tƛǾƻǘ ±ƛŜǿ ǘƻƻƭΦ bŜȄǘ ǊŜƭŜŀǎŜǎ ǿƛƭƭ 

ŜƴƘŀƴŎŜ ŀƴŘ ŜȄǘŜƴŘŜŘ ǘƘƛǎ ŎƻƳǇƻƴŜƴǘ ōȅ ŀ ǎŜǘ ƻŦ ǘƘŜ ǘƻƻƭΥ !ƎƎǊŜƎŀǘƛƻƴΣ 

aŀŎƘƛƴŜ [ŜŀǊƴƛƴƎΣ h[!tΣ ¢ŜȄǘ !ƴŀƭȅǘƛŎǎΣ bŜǘǿƻǊƪ !ƴŀƭȅǘƛŎǎ ŀƴŘ [ƛƴƪŜŘ5ŀǘŀ 

!ƴŀƭȅǎƛǎΦ 

 

!ƭƭƻǿǎ ǳǎŜǊǎ ǘƻ ǾƛǎǳŀƭƛǎŜ ǘƘŜ ŘŀǘŀǎŜǘǎ όƛΦŜΦ ƳŀǇ ǾƛŜǿΣ ŎƘŀǊǘΣ ǘŀōǳƭŀǊ ǾƛŜǿύ 

ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ŀƴŀƭȅǎƛǎ ŦƻǊ ƴƻƴ-ŜȄǇŜǊǘ ǳǎŜǊǎΦ ¢Ƙƛǎ ƛƴǘŜǊŦŀŎŜ 

ƘŜƭǇǎ ǿƛǘƘ ƳŀƪƛƴƎ Řŀǘŀ ƳƻǊŜ ŀŎŎŜǎǎƛōƭŜΦ 

 

!ƭƭƻǿǎ ŜȄǘŜǊƴŀƭ ŀǇǇƭƛŎŀǘƛƻƴǎ ǘƻ ŎƻƴǎǳƳŜ ǘƘŜ ǎŜǊǾƛŎŜǎ ƻŦŦŜǊŜŘ 

ōȅ ǘƘŜ ǇƭŀǘŦƻǊƳ ƛƴ Ŝŀǎȅ ǇǊƻƎǊŀƳƳŀǘƛŎ ŀŎŎŜǎǎΦ Lƴ ǘƘŜ ŦƛǊǎǘ ǊŜƭŜŀǎŜ ƻŦ ¢9¢Σ ǘƘŜ 

Ƴŀƛƴ ŦƻŎǳǎ ǿŀǎ ǘƻ ǇǊƻǾƛŘŜ ǾŀǊƛƻǳǎ ǎǘŀǘƛǎǘƛŎǎ ŀōƻǳǘ ¢9¢ ǳǎŀƎŜΦ  

 

5ƛǎǇƭŀȅǎ ǳǎŜǊ ǇǊƻŦƛƭŜǎΤ ǳǎŜǊ ǊŜƎƛǎǘǊŀǘƛƻƴΤ ǇŜǊƳƛǎǎƛƻƴ ƳŀƴŀƎŜƳŜƴǘΦ .ŀǎƛŎ 

ŦǳƴŎǘƛƻƴŀƭƛǘƛŜǎ ŀƭƭƻǿ ǳǎŜǊǎ ǘƻ ŎƻƳƳǳƴƛŎŀǘŜ όƳŜǎǎŀƎƛƴƎ ǎȅǎǘŜƳύ ŀƴŘ ŘƛǎŎǳǎǎ 

ǘƘŜ ŘŀǘŀǎŜǘǎΦ 

 

!ƭƭƻǿǎ ŜȄǇƻǊǘ ƻŦ Řŀǘŀ ƛƴ ŀŘŘƛǘƛƻƴŀƭ ŦƻǊƳŀǘǎΦ !ƴ ŜȄŀƳǇƭŜ ƛǎ ·a[ ǘƻ /{± 

ŎƻƴǾŜǊǎƛƻƴΦ ¢ƘŜ ŦǳǘǳǊŜ ǊŜƭŜŀǎŜǎ ƻŦ ¢9¢ ƛǘ ǿƛƭƭ ǎǳǇǇƻǊǘ ǘƘŜ Řŀǘŀ ǊŜŦƛƴŜƳŜƴǘ 

ŀƴŘ ŎƭŜŀƴǎƛƴƎΦ 



 

{ȅƴǘŀŎǘƛŎŀƭ ǾŀƭƛŘŀǘƛƻƴ ƻŦ Ǌŀǿ Řŀǘŀ ŦƛƭŜǎ ŦƻǊ ǎŜƭŜŎǘŜŘ Ǌŀǿ Řŀǘŀ ŦƻǊƳŀǘǎΣ ŜΦƎΦΣ 

·a[ ǇŀǊǎƛƴƎΣ /{± ǇŀǊǎƛƴƎΦ Lǘ ǎƘƻǳƭŘ ƎǊŀŎŜŦǳƭƭȅ ƘŀƴŘƭŜ ƛΦŜΦ ǎȅƴǘŀȄ ŜǊǊƻǊǎΦ 

 

!ŎŎŜǎǎ /ƻƴǘǊƻƭ [ƻƎƛŎ ŀƴŘ ǊŜǎǘǊƛŎǘǎ ŀŎŎŜǎǎ ǘƻ ǎƻƳŜ ǇŀǊǘǎ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ǘƘŀǘ 

ƴŜŜŘǎ ǘƻ ōŜ ǊŜƎǳƭŀǘŜŘΦ 

 

tǊƻǾƛŘŜǎ ǊŜǇƻǊǘƛƴƎ ǎǘŀǘƛǎǘƛŎǎΣ Řŀǘŀ ǎǳƳƳŀǊȅΣ ǉǳŜǊƛŜǎ ǎǳƳƳŀǊȅΣ ŘŀǘŀǎŜǘǎ 

ǉǳŀƭƛǘȅ ǎǳƳƳŀǊȅ ŀƴŘ ǎƻ ƻƴΦ 

 

 

 

 

/ƻƳǇƻƴŜƴǘ ƴŀƳŜ wƻƭŜ κ ŘŜǎŎǊƛǇǘƛƻƴ 

 

5ŀǘŀ /ŀǘŀƭƻƎ ŀƭƭƻǿǎ ōǊƻǿǎƛƴƎΣ ŜȄǇƭƻǊŀǘƛƻƴ ŀƴŘ ǉǳŜǊȅƛƴƎ ƻŦ ŀ ŎƻƭƭŜŎǘƛƻƴ 

ƻŦ ŘŀǘŀǎŜǘ ƳŜǘŀŘŀǘŀ ǊŜŎƻǊŘǎΦ 

 

tǊƻŎŜǎǎŜǎ ŀƴŘ ǎŜǊǾŜǎ ŀǾŀƛƭŀōƭŜ Řŀǘŀ ƛƴ ŀ ŦƻǊƳŀǘ ǘƘŀǘ Ŏŀƴ ōŜ Ŝŀǎƛƭȅ 

ǳƴŘŜǊǎǘƻƻŘ ŀƴŘ ŎƻƴǎǳƳŜŘ ōȅ ŀ ƳŀŎƘƛƴŜΦ 

 

IŀƴŘƭŜǎ ŘŀǘŀǎŜǘ ƳŀƴŀƎŜƳŜƴǘ ǊŜƭŀǘŜŘ ƛǎǎǳŜ ƛΦŜΦ ŎǊŜŀǘƛƻƴΣ ŜŘƛǘƛƴƎΣ ǎǘƻǊŀƎŜΣ 

ŜǘŎΦ 

 

{ǘƻǊŜǎ ŀƴŘ ƳŀƴŀƎŜǎ Řŀǘŀ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ǳǎŜǊΦ tǊƻǾƛŘŜǎ ǳǎŜǊ ǘƘŜ ŀōƛƭƛǘȅ 

ǘƻ ǊŜƎƛǎǘŜǊΣ ŜŘƛǘ ǘƘŜƛǊ ǇǊƻŦƛƭŜΣ ŀƴŘ ǾƛŜǿ ǇǊƻŦƛƭŜǎ ƻŦ ƻǘƘŜǊ ǳǎŜǊǎΦ 

aƻǊŜƻǾŜǊΣ ǘƘƛǎ ŎƻƳǇƻƴŜƴǘ ŎƻƴǘǊƻƭǎ ǘƘŜ ŀŎŎŜǎǎΣ ǇŜǊƳƛǎǎƛƻƴǎ ŀƴŘ ƎǊƻǳǇ 

ƳŜƳōŜǊǎƘƛǇΦ 

 

¢Ƙƛǎ ŎƻƳǇƻƴŜƴǘ ŀƭƭƻǿǎ ŎǊŜŀǘƛƻƴ ŜƴŘ ŜŘƛǘƛƴƎ ƻŦ ƳŜǘŀŘŀǘŀ ǊŜŎƻǊŘǎΣ ǎǳŎƘ 

ŀǎ ǇǊƻǾŜƴŀƴŎŜ ƛƴŦƻǊƳŀǘƛƻƴΣ ƳƻŘƛŦƛŎŀǘƛƻƴ ŘŀǘŜΣ ƭƛŎŜƴǎŜ ŀƴŘ ǎƻ ƻƴΦ 

aŜǘŀŘŀǘŀ ƳŀƴŀƎŜƳŜƴǘ ŀƭǎƻ ƛƴŎƭǳŘŜǎ ǉǳŀƭƛǘȅ ŀǎǎŜǎǎƳŜƴǘΦ  

 

¢Ƙƛǎ ŎƻƳǇƻƴŜƴǘ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ǊŜǘǊƛŜǾŀƭ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ŀŎŎƻǊŘƛƴƎ ǘƻ 

ǘƘŜ ǳǎŜǊ ǉǳŜǊƛŜǎ ŀƴŘ ŀŎǘƛƻƴǎΦ Lǘ ƛǎ ŘƛǊŜŎǘƭȅ ŎƻƴƴŜŎǘŜŘ ǿƛǘƘ ǘƘŜ Řŀǘŀ ǎǘƻǊŜǎΦ 

Lǘ ŀƭƭƻǿǎ Ŧǳƭƭ-ǘŜȄǘ ǎŜŀǊŎƘ ƻǾŜǊ ǎǘƻǊŜŘ ŘŀǘŀΣ ŀǘ ǎǳŦŦƛŎƛŜƴǘƭȅ ŦƛƴŜ ƎǊŀƴǳƭŀǊƛǘȅΦ 

¢Ƙƛǎ ƛƴŎƭǳŘŜǎ ƳŜǘŀŘŀǘŀ ǎŜŀǊŎƘΣ ŀƴŘ ǎŜŀǊŎƘŜǎ ŀƭƭ ǘƘŜ ŘŀǘŀΣ ǇƻǘŜƴǘƛŀƭƭȅ 

ǊŜǘǳǊƴƛƴƎ ŀƴȅ ǊŜǎƻǳǊŎŜΦ 

¢9¢ ǇǊƻǾƛŘŜǎ ǇŜǊǎƻƴŀƭƛǎŜŘ ǎŜŀǊŎƘ ōŀǎŜŘ ƻƴ ǳǎŜǊ ǇǊƻŦƛƭŜΥ ǊƻƭŜ ŀƴŘ ŎŀǘŜƎƻǊȅΦ 

 

vǳŜǊȅ ŦŜŘŜǊŀǘƛƻƴ ŀƭƭƻǿǎ Řŀǘŀ ƛƴǘŜƎǊŀǘƛƻƴ ōŜǘǿŜŜƴ ƳǳƭǘƛǇƭŜ ƛƴǎǘŀƴŎŜǎ ƻŦ ǘƘŜ 

Řŀǘŀ ǇƻǊǘŀƭΦ 



 

IŀǊǾŜǎǘƛƴƎ ǎŜǊǾƛŎŜǎ ŀƭƭƻǿ ƛƴǘŜƎǊŀǘƛƻƴ ƻŦ Řŀǘŀ ŦǊƻƳ ƻǘƘŜǊ ǇƻǊǘŀƭ ƛƴǎǘŀƴŎŜǎ 

ŀƴŘ ƻǘƘŜǊΣ ŜȄǘŜǊƴŀƭ Řŀǘŀ ǎƻǳǊŎŜǎΦ 

 

¢Ƙƛǎ ŎƻƳǇƻƴŜƴǘ ǇǊƻǾƛŘŜǎ ƭƻƎƎƛƴƎ ǎŜǊǾƛŎŜǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǎȅǎǘŜƳΦ 

!ƭƭ ŎƻƳǇƻƴŜƴǘǎ ǎƘƻǳƭŘ ƭƻƎ ǘƻ ŀ ǎƛƴƎƭŜ ǎȅǎǘŜƳ ƛƴ ŀ ŎƻƴǎƛǎǘŜƴǘ ǿŀȅΦ 

¢Ƙƛǎ ŎƻƳǇƻƴŜƴǘ ƘŜƭǇǎ ǘƻ ƳƻƴƛǘƻǊ ǘƘŜ ǎȅǎǘŜƳ ǎǘŀǘǳǎ ŀƴŘ ƛǎǎǳŜ ŀǇǇǊƻǇǊƛŀǘŜ 

ŀƭŜǊǘǎ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ǎȅǎǘŜƳ ŦŀƛƭǳǊŜǎΦ 

 

¢Ƙƛǎ ŎƻƳǇƻƴŜƴǘ ŀƭƭƻǿǎ ƳƻŘƛŦȅƛƴƎ ǘƘŜ ǇƭŀǘŦƻǊƳ ǇŀǊŀƳŜǘŜǊǎ όǎǳŎƘ ŀǎ 

ǘƛƳŜƻǳǘǎΣ ƭƛƳƛǘŀǘƛƻƴǎύ ŀƴŘ ǘƘŜ ŀǾŀƛƭŀōƭŜ ŦǳƴŎǘƛƻƴŀƭƛǘƛŜǎΦ 

Lƴ ŀƭǇƘŀ ǾŜǊǎƛƻƴ ƻŦ ¢9¢Σ ƛǘ ǿŀǎ ƛƳǇƭŜƳŜƴǘŜŘ ǘƘǊƻǳƎƘ ŀ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŦƛƭŜ 

όŜƴŀōƭƛƴƎ ŜȄǘŜƴǎƛƻƴǎΣ ǎȅǎǘŜƳ ǇŀǘƘǎύ ŀƴŘ ōŀŎƪŜƴŘ ǇŀƴŜƭ όŎƻƴǘŜƴǘύΦ 

 

 

 

 

/ƻƳǇƻƴŜƴǘ ƴŀƳŜ wƻƭŜ κ ŘŜǎŎǊƛǇǘƛƻƴ 

 

¢ƘŜ Ƴŀƛƴ ǊƻƭŜ ƻŦ ǘƘƛǎ ŎƻƳǇƻƴŜƴǘ ƛǎ ǇŜǊǎƛǎǘŜƴǘ ǎǘƻǊŀƎŜ ƻŦ Ǌŀǿ Řŀǘŀ ŦƛƭŜǎ ŀƴŘ 

ǘƘŜ ŘȅƴŀƳƛŎ ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ ǎǳō-ǇŀƎŜǎΦ 

Lǘ ƛǎ ƛƳǇƭŜƳŜƴǘŜŘ ŀǎ ŀ ƭƻŎŀƭ ŘŀǘŀǎǘƻǊŜΦ  

 

{ǘǊǳŎǘǳǊŜŘ ŘŀǘŀǎǘƻǊŜ ŀƭƭƻǿǎ ŜŦŦƛŎƛŜƴǘ ǊŜǘǊƛŜǾŀƭ ŀƴŘ ǉǳŜǊȅƛƴƎ ŘŀǘŀΦ 

CƛƭŜ ŀƴŘ ǊŜŎƻǊŘǎ ǎǘƻǊŜŘ ƻƴ ǘƘŜ ǇƭŀǘŦƻǊƳ Ŏŀƴ ōŜ ƛƴŘŜȄŜŘ ŦƻǊ ŜŦŦƛŎƛŜƴǘ ǊŜǘǊƛŜǾŀƭ 

ŦƻǊ ǎŜŀǊŎƘƛƴƎΦ  

 

LƴŘŜȄŜŘ ŀƴŘ ǎǘǊǳŎǘǳǊŜŘ ǎǘƻǊŀƎŜ ƻŦ ǘŀōƭŜǎ ŀƴŘ ǘǊŜŜǎΦ 

¢9¢ ǎƻƭǳǘƛƻƴ ƛǎ ōŀǎŜŘ ƻƴ {v[ ŘŀǘŀōŀǎŜΦ 

 

¢Ƙƛǎ ŎƻƳǇƻƴŜƴǘ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǎǘƻǊŀƎŜ ƻŦ ǾŀǊƛƻǳǎ ǎŎƘŜƳŀ ŜƭŜƳŜƴǘǎΣ 

ǎŜŀǊŎƘ ƛƴŘŜȄŜǎΣ ǾƻŎŀōǳƭŀǊƛŜǎΣ ŎƻƴŎŜǇǘ ǎŎƘŜƳŜǎΣ ŜǘŎΦ 

 

¢Ƙƛǎ ŎƻƳǇƻƴŜƴǘ ƛƴŎƭǳŘŜǎ ǾŀǊƛƻǳǎ ƪƛƴŘǎ ƻŦ ǇŜǊǎƛǎǘŜƴǘ ƳŜǘŀŘŀǘŀΣ ƛƴŎƭǳŘƛƴƎ 

ǇǊƻǾŜƴŀƴŎŜ ƛƴŦƻǊƳŀǘƛƻƴΦ 

  

 

4.4.1 Lat[9a9b¢!¢Lhb !w/IL¢9/¢¦w9 

 

¢9¢ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ŀǊŎƘƛǘŜŎǘǳǊŜ ŎƻƳǇǊƛǎŜǎ ƻŦ CǊƻƴǘŜƴŘΣ 5ŀǘŀ tƭŀǘŦƻǊƳ ŀƴŘ ¢9¢ !ƴŀƭȅǘƛŎǎΦ ¢ƘŜ ŦǊƻƴǘŜƴŘ ƛǎ ǳǎŜŘ 

ǘƻ ƘŀƴŘƭŜ ƛƴǘŜǊŀŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ǳǎŜǊ ŀƴŘ ǇǊƻǾƛŘŜǎ ƴŜŀǘ ŎƻƴǘŜƴǘ ƳŀƴŀƎŜƳŜƴǘ ŎŀǇŀōƛƭƛǘƛŜǎΦ 5ŀǘŀ ǇƭŀǘŦƻǊƳ ƘŀƴŘƭŜǎ 

Řŀǘŀ ƳŀƴŀƎŜƳŜƴǘ ǊŜƭŀǘŜŘ ƛǎǎǳŜǎ ǿƘƛƭŜ ¢9¢ !ƴŀƭȅǘƛŎǎ ƛǎ ǳǎŜŘ ǘƻ ƻŦŦŜǊ ŀŘǾŀƴŎŜ Řŀǘŀ ŀƴŀƭȅǎƛǎ ŎŀǇŀōƛƭƛǘƛŜǎ ƻǾŜǊ  ŀ 

ƭŀǊƎŜ ǾƻƭǳƳŜ ƻŦ ŘŀǘŀΦ ¢ƘŜ ŀǊŎƘƛǘŜŎǘǳǊŜ ƛǎ ǇǊŜǎŜƴǘŜŘ ƛƴ 9ǊǊƻǊŜΦ [ϥƻǊƛƎƛƴŜ ǊƛŦŜǊƛƳŜƴǘƻ ƴƻƴ ŝ ǎǘŀǘŀ ǘǊƻǾŀǘŀΦΦ 



 
Figure 5 TET implemented architecture 

 

CǊƻƴǘŜƴŘ 

²ƻǊŘtǊŜǎǎΣ ŎƻƴǘŜƴǘ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳΣ ƛǎ ǳǎŜŘ ŀǎ ŦǊƻƴǘ-ŜƴŘ ŦƻǊ ¢9¢ ǘƻƻƭƪƛǘ ǎǳƛǘŜ ŀƴŘ ƛǎ ŜȄǘŜƴŘŜŘ ǿƛǘƘ 

ŀŘŘƛǘƛƻƴŀƭ ǇƭǳƎƛƴǎ ǘƻ ǎǳǇǇƻǊǘ ŘŀǎƘōƻŀǊŘǎΣ ǎǘƻǊȅǘŜƭƭƛƴƎ ŀƴŘ ǘƻ ǊŜƴŘŜǊ ŘƛŦŦŜǊŜƴǘ ǾƛŜǿǎ ƻƴ Řŀǘŀ ǎǘƻǊŜŘ ƛƴ Řŀǘŀ 

ǇƭŀǘŦƻǊƳΦ 

5ŀǘŀ tƭŀǘŦƻǊƳ 

/Y!b ƛǎ ǳǎŜŘ ŀǎ Řŀǘŀ ƳŀƴŀƎŜƳŜƴǘ ƳƛŘŘƭŜǿŀǊŜ ŦƻǊ ¢9¢Τ ƛǘ ǇǊƻǾƛŘŜǎ ŦŜŀǘǳǊŜǎ ǎǳŎƘ Řŀǘŀ ŎŀǘŀƭƻƎǳŜΣ ǎŜŀǊŎƘ ŀƴŘ 

ƳŀƴŀƎŜƳŜƴǘ ƻŦ ŘŀǘŀǎŜǘǎΦ !ŘŘƛǘƛƻƴŀƭ ŜȄǘŜƴǎƛƻƴǎ ŀǊŜ ŀŘŘŜŘ ǘƻ /Y!b ǘƻ ŜƴŀōƭŜ ǎǳǇǇƻǊǘ ŦƻǊ ǇŜǊǎƻƴŀƭƛȊŀǘƛƻƴΣ ǊƛŎƘ 

ƳŜǘŀŘŀǘŀ ǎǇŜŎƛŦƛŎŀǘƛƻƴΣ ŀƴŀƭȅǎƛǎ ŀƴŘ ǾƛǎǳŀƭƛȊŀǘƛƻƴΣ ŀŘǾŀƴŎŜ ǎŜŀǊŎƘ ƻǾŜǊ ǎǘǊǳŎǘǳǊŜŘ ŘŀǘŀΣ Řŀǘŀ ƛƴǘŜƎǊŀǘƛƻƴΣ 

ǎƘŀǊƛƴƎΣ ŀƴŘ ǘƻƻƭǎ ŦƻǊ ŀǎǎŜǎǎƛƴƎ Řŀǘŀ ǉǳŀƭƛǘȅΦ ¢ƘŜ ƭŀȅŜǊ ǳǎŜǎ ŀ ŘŀǘŀōŀǎŜΣ ŦƛƭŜ ǎǘƻǊŀƎŜ ŀƴŘ ǎŜŀǊŎƘ ƛƴŘŜȄ ǘƻ ƻŦŦŜǊ ŀ 

ǿƛŘŜ ǊŀƴƎŜ ƻŦ ǎŜǊǾƛŎŜǎ ƻǾŜǊ ŘŀǘŀǎŜǘǎ ǘƻ ǳǎŜǊǎ ŀƴŘ ǘƻ !ǇǇǎ Ǿƛŀ !tLΦ aƻǊŜƻǾŜǊΣ ƛǘǎ ǊƻƭŜ ƛǎ ǘƻ ǎǘƻǊŜΣ ƳŀƴŀƎŜ ŀƴŘ 

ǎŜǊǾŜ ŀƭƭ ƪƛƴŘǎ ƻŦ Řŀǘŀ ǘƻ ǘƘŜ ǳǎŜǊ ƛƴ ŀ ǳƴƛŦƛŜŘ ǾƛŜǿΦ Lǘ ŀƭǎƻ ǎŜǊǾŜǎ ŀǎ ǳǎŜǊ LƴǘŜǊŦŀŎŜ ŦƻǊ ŘŀǘŀǎŜǘ ŎŀǘŀƭƻƎǳŜΦ 

¢9¢ !ƴŀƭȅǘƛŎǎ 

¢9¢ ŀƴŀƭȅǘƛŎǎ ǇƭŀǘŦƻǊƳ ƻŦŦŜǊǎ ŀŘǾŀƴŎŜŘ ŀƴŀƭȅǘƛŎǎ ǎŜǊǾƛŎŜǎ ƭƛƪŜ aŀŎƘƛƴŜ [ŜŀǊƴƛƴƎΣ h[!tΣ ¢ŜȄǘ !ƴŀƭȅǘƛŎǎΣ bŜǘǿƻǊƪ 

!ƴŀƭȅǎƛǎ ŀƴŘ [ƛƴƪŜŘ 5ŀǘŀ !ƴŀƭȅǎƛǎΣ ŜǘŎΦ ǘƻ ǘƘŜ Řŀǘŀ ǇƭŀǘŦƻǊƳΦ 9ȄƛǎǘƛƴƎ ŀƴŀƭȅǘƛŎǎ ǘƻƻƭǎ ƭƛƪŜ wΣ tȅǘƘƻƴ ŀƴŘ {ǇŀǊƪΣ 

ŜǘŎΦ ǿƛƭƭ ōŜ ǳǎŜŘ ǘƻ ōǳƛƭŘ ŀƴ ƛƴǘŜƭƭƛƎŜƴǘ hǇŜƴ 5ŀǘŀ ǇƭŀǘŦƻǊƳ ǘƘŀǘ ǿƛƭƭ ŜƴŀōƭŜ ǳǎŜǊǎ ǘƻ ƳŀƪŜ ōŜǘǘŜǊ ǳǎŜ ƻŦ ǘƘŜ 

hǇŜƴ 5ŀǘŀ ŀǎ ŀ ƪŜȅ ƛƴǎǘǊǳƳŜƴǘ ŦƻǊ ōŜǘǘŜǊ ǘǊŀƴǎǇŀǊŜƴŎȅ ŀƴŘ ōŜǘǘŜǊ ŘŜŎƛǎƛƻƴ-ƳŀƪƛƴƎΦ 

 

9ȄǘŜƴǎƛƻƴǎ ǇǊƻǾƛŘŜ ŀ ƭƛƴƪ ōŜǘǿŜŜƴ ǘƘŜ ¦ǎŜǊ LƴǘŜǊŦŀŎŜ ŀƴŘ ǘƘŜ {ŜǊǾƛŎŜǎΦ Lǎ ŜȄǇƻǎŜǎ ŀƭƭ ƪƛƴŘ ƻŦ ŀƴŀƭȅǘƛŎǎ 

ŀƴŘ ǾƛǎǳŀƭƛȊŀǘƛƻƴ ǎŜǊǾƛŎŜǎ ŀǾŀƛƭŀōƭŜ ƛƴ ¢9¢Φ aƻǊŜƻǾŜǊ !tLǎ ϧ ǿƛŘƎŜǘǎ ŀǊŜ ǇǊƻǾƛŘƛƴƎ ŀ ōǊƛŘƎŜ ōŜǘǿŜŜƴ {th5 

ŀƴŘ ¢9¢ ǘƻ ƪŜŜǇ ŀ ǳƴƛŦƛŜŘ ǎǘŀǘŜ ƻŦ ǘƘŜ Řŀǘŀ ōŜǘǿŜŜƴ ǇƭŀǘŦƻǊƳǎΥ ƛΦŜΦ ǳǎŜǊ ǎǘŀǘǳǎΦ aƻǊŜƻǾŜǊΣ ƛǘ ŀƭƭƻǿǎ ƛƴŎƭǳŘƛƴƎ 

ŦǳƴŎǘƛƻƴŀƭƛǘƛŜǎ ƻŦ ǘƘŜ ǘǿƻ ǇƭŀǘŦƻǊƳǎ ƛƴ ŜŀŎƘ ƻǘƘŜǊ ƛƴ ŀ ǎŜŀƳƭŜǎǎ ǿŀȅ όƛΦŜΦ ƭƛƴƪ ǘƻ ǎǘŀǊǘ ǘƘŜ ŘƛǎŎǳǎǎƛƻƴύΦ  

 

 



9ƴŘ ǳǎŜǊǎ ƛƴǘŜǊŀŎǘ ǿƛǘƘ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ Ǿƛŀ ǘƘŜ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ǇǊƻǾƛŘŜŘ ōȅ ²ƻǊŘtǊŜǎǎ ŀƴŘ /Y!bΦ  .ŀǎŜŘ 

ƻƴ ŀŎǘƛƻƴ ǎŜƭŜŎǘŜŘ ŀǘ ǘƘŜ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ŜƛǘƘŜǊ /Y!b ŘŜŦŀǳƭǘ ōŜƘŀǾƛƻǳǊ ƻǊ ¢9¢ ŜȄǘŜƴǎƛƻƴ ŀǊŜ ǘǊƛƎƎŜǊŜŘΣ 

ŀƴŘ ŘŜǇŜƴŘƛƴƎ ƻƴ ŀŎǘƛƻƴ Řŀǘŀ ƳƛƎƘǘ ōŜ ŦŜǘŎƘŜŘ ŦǊƻƳ ǎǘƻǊŀƎŜ ƻǊ ŘŀǘŀōŀǎŜ ŀƴŘ ǇǊƻŎŜǎǎŜŘ ōȅ ǘƘŜ ǊŜƭŜǾŀƴǘ 

ƳƻŘǳƭŜΣ ŀǘ Ŝƴ ŀǇǇǊƻǇǊƛŀǘŜ ǊŜǎǇƻƴǎŜ ƛǎ ǊŜƴŘŜǊŜŘ ƻƴ ǘƘŜ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜΦ 9ȄǘŜǊƴŀƭ ŀǇǇƭƛŎŀǘƛƻƴǎ Ŏŀƴ ŀŎŎŜǎǎ ŦŜŀǘǳǊŜǎ 

ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ŦǊƻƴǘ-ŜƴŘ ƻǊ ōŀŎƪ-ŜƴŘΦ 

 



5  Lat[9a9b¢!¢Lhb 

¢Ƙƛǎ ǎŜŎǘƛƻƴ ŘŜǎŎǊƛōŜǎ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ¢9¢Φ In particular, we define ǘƘŜ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎ 

ƛƴŎƭǳŘŜŘ ƛƴ ¢9¢Σ ŦǳƴŎǘƛƻƴŀƭ ŀƴŘ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ŘŜǎŎǊƛǇǘƛƻƴǎΤ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻƭƭƻǿŜŘ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ 

ǘŜŎƘƴƻƭƻƎƛŜǎ ǳǎŜŘ ŘǳǊƛƴƎ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘΦ 

5.1 !ttwh!/I 

¢ƻ ŜŦŦŜŎǘƛǾŜƭȅ ƳŀƴŀƎŜ ǘƘŜ ǎƻŦǘǿŀǊŜ ŘŜǾŜƭƻǇƳŜƴǘ ǇǊƻŎŜǎǎ ŀƴŘ ǘƻ ŘŜƭƛǾŜǊ ƘƛƎƘ-ǉǳŀƭƛǘȅ ǎƻŦǘǿŀǊŜΣ ǿŜ ƭŜǾŜǊŀƎŜŘ ǘƘŜ 

ŀƎƛƭŜ ŘŜǾŜƭƻǇƳŜƴǘ ƳŜǘƘƻŘƻƭƻƎȅΦ !ƎƛƭŜ ƳŜǘƘƻŘƻƭƻƎȅ ŜƴŎƻǳǊŀƎŜǎ Ŏƻƴǘƛƴǳƻǳǎ ƛǘŜǊŀǘƛƻƴ ƻŦ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ 

ǘŜǎǘƛƴƎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǎƻŦǘǿŀǊŜ ŘŜǾŜƭƻǇƳŜƴǘ ƭƛŦŜŎȅŎƭŜ ώтϐΦ ¢Ƙƛǎ ǿŀȅ ǘƘŜ ǎƻŦǘǿŀǊŜ ŜǾƻƭǾŜǎ ǘƘǊƻǳƎƘ 

ŎƻƳƳǳƴƛŎŀǘƛƻƴ ōŜǘǿŜŜƴ ǎŜƭŦ-ƻǊƎŀƴƛȊƛƴƎ ǘŜŀƳǎ ǿƛǘƘ ŎǊƻǎǎ-ŦǳƴŎǘƛƻƴŀƭ ŜȄǇŜǊǘƛǎŜΦ 

!ƎƛƭŜ ƳŜǘƘƻŘƻƭƻƎƛŜǎ ƘŀǾŜ ōŜŜƴ ǇǊƻǇƻǎŜŘ ōȅ ǘƘŜ ŘŜǎƛƎƴ ǎŎƛŜƴŎŜ ŀƴŘ ǎƻŦǘǿŀǊŜ ŜƴƎƛƴŜŜǊƛƴƎ ŎƻƳƳǳƴƛǘƛŜǎ ŀǎ ŀ ǎŜǘ 

ƻŦ ŦƭŜȄƛōƭŜ ǘŜŎƘƴƛǉǳŜǎ ǘƘŀǘ Ŏŀƴ ŀŘŀǇǘ ǘƻ ǘƘŜ ŎƘŀƴƎƛƴƎ ƻŦ ǳǎŜǊ ǊŜǉǳƛǊŜƳŜƴǘǎ ώмϐΦ ¢ƘŜ ŦƭŜȄƛōƛƭƛǘȅ ƛƴ ǎƻŦǘǿŀǊŜ 

ŘŜǾŜƭƻǇƳŜƴǘ ǇǊƻƧŜŎǘǎ ƛǎ ŀƭǿŀȅǎ ƛƳǇƻǊǘŀƴǘ ƛƴ ƻǊŘŜǊ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ ǊŜǎǇƻƴǎŜ ǘƻ ǊŜǉǳƛǊŜƳŜƴǘǎ ŎƘŀƴƎŜǎ όŜΦƎΦΣ .ȅǊŘ 

ŀƴŘ ¢ǳǊƴŜǊ нлллΣ 5ǳƴŎŀƴ мффрΣ DŜŦŜƴ ŀƴŘ YŜƛƭ мффуΣ [ŜŜ ŀƴŘ ·ƛŀ нллрΣ aŀŎ/ƻǊƳŀŎƪ Ŝǘ ŀƭΦ нллмύ - ǘƘŜ ǇƻǎƛǘƛǾŜ 

ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ŦƭŜȄƛōƭŜ ŘŜǾŜƭƻǇƳŜƴǘ ŀǊŎƘƛǘŜŎǘǳǊŜ ŀƴŘ ǎƻŦǘǿŀǊŜ ǇǊƻƧŜŎǘ ǇŜǊŦƻǊƳŀƴŎŜ ŀǎ ǿŜƭƭ ŀǎ ŀ ǇƻǎƛǘƛǾŜ 

ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘŜŀƳ ŦƭŜȄƛōƛƭƛǘȅ ŀƴŘ ŜƴŘ-ǳǎŜǊ ǎŀǘƛǎŦŀŎǘƛƻƴ ǿƛǘƘ ŀ ǎȅǎǘŜƳ ό[ŜŜ ŀƴŘ ·ƛŀ όнллрύΦ IƻǿŜǾŜǊΣ 

ŦƭŜȄƛōƛƭƛǘȅ ƛǎ ƴƻǘ ǿƛǘƘƻǳǘ Ŏƻǎǘ ŀƴŘ ŀƭǎƻ ǘƛƎƘǘƭȅ ƛƴƛƳƛŎŀƭ ǘƻ ǘƘŜ ŘŜƎǊŜŜ ƻŦ ǎǘǊǳŎǘǳǊŜ ŜƳōŜŘŘŜŘ ƛƴ ŀ ŘŜǾŜƭƻǇƳŜƴǘ 

ǇǊƻŎŜǎǎ ώмϐΦ 

 Lǘ Ƙŀǎ ōŜŜƴ ŀƭǿŀȅǎ ǘƘŜ ōǳǎƛƴŜǎǎ ŎǳǎǘƻƳŜǊ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ŦƻǊ ǘƘŜ ǎǳŎŎŜǎǎ ƻǊ ŦŀƛƭǳǊŜ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘ ŀǎ ŀ ǇǊƻŘǳŎǘ 

ƻǿƴŜǊΦ IŜƴŎŜΣ ǎƻƳŜ ŀƎƛƭŜ ǘŜŎƘƴƻƭƻƎƛŜǎ ƛƴŎƭǳŘƛƴƎ {/w¦a ŘŜŦƛƴŜ ǘƘƛǎ ǊƻƭŜ ōȅ ƪŜȅ ŦǳƴŎǘƛƻƴǎΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜ 

ƳŀƛƴǘŀƛƴƛƴƎ ŀƴŘ ǇǊƛƻǊƛǘƛȊƛƴƎ ǘƘŜ ǇǊƻŘǳŎǘ ōŀŎƪƭƻƎΣ ǎǇŜŎƛŦȅƛƴƎ ŀƴŘ ƎŀǘƘŜǊƛƴƎ ƛƴŘƛǾƛŘǳŀƭ ǳǎŜǊ ǎǘƻǊƛŜǎ ŀƴŘ ǘƘŜƛǊ 

ŀŎŎŜǇǘŀƴŎŜ ŎǊƛǘŜǊƛŀ ώнϐΦ 

¢ǊŀŘƛǘƛƻƴŀƭ {/w¦a ŎŜƴǘŜǊǎ ǘƘŜ ǇǊƻŘǳŎǘ ƻǿƴŜǊΩǎ ƛƴǘŜǊŀŎǘƛƻƴǎ ƻƴ ǘǿƻ Ƴŀƛƴ ŀǊǘƛŦŀŎǘǎ ǿƘƛŎƘ ŀǊŜ ŀ ǇǊƻƧŜŎǘ Ǉƭŀƴ 

όǿƘƛŎƘ ǊŜƭŀǘŜǎ ǘƘŜ ƻǿƴŜǊ ǘƻ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎύ ŀƴŘ ŀ ōŀŎƪƭƻƎ όǿƘƛŎƘ ǊŜƭŀǘŜǎ ǘƘŜ ƻǿƴŜǊ ǘƻ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ 

ǘŜŀƳύΣ ǿƘŜǊŜ ǘƘŜ ǇǊƻŘǳŎǘ ƻǿƴŜǊ Ǉƭŀȅǎ ǘǿƻ ǊƻƭŜǎ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ǘŜŀƳ ōǳǘ ŀƭǎƻ ŘŜŀƭ ǿƛǘƘ ƭƻƎƛǎǘƛŎŀƭ 

ŎƘŀƭƭŜƴƎŜǎ ƭƛƪŜ ŎǳǎǘƻƳŜǊ ōǳƎ ǊŜǇƻǊǘǎ ŦƻǊ ŜȄŀƳǇƭŜ ώнϐΦ 

{/w¦a ƛǎ ŘŜŦƛƴŜŘ ŀǎ ŀ ŦǊŀƳŜǿƻǊƪ ǿƛǘƘƛƴ ǿƘƛŎƘ ǇŜƻǇƭŜ Ŏŀƴ ŀŘŘǊŜǎǎ ŎƻƳǇƭŜȄ ŀŘŀǇǘƛǾŜ ǇǊƻōƭŜƳǎ ǿƘƛƭŜ 

ǇǊƻŘǳŎǘƛǾŜƭȅ ŀƴŘ ŎǊŜŀǘƛǾŜƭȅ ŘŜƭƛǾŜǊƛƴƎ ǇǊƻŘǳŎǘǎ ƻŦ ǘƘŜ ƘƛƎƘŜǎǘ ǇƻǎǎƛōƭŜ ǾŀƭǳŜΦ ²ƘŜǊŜΣ Ƴŀƛƴ ŦŜŀǘǳǊŜǎ 

ƻŦ ŀƴȅ {/w¦a ƛǎ ƭƛƎƘǘǿŜƛƎƘǘΣ ǎƛƳǇƭŜ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ŀƴŘ ŘƛŦŦƛŎǳƭǘ ǘƻ ƳŀǎǘŜǊ ώоϐΦ  

{/w¦a ǎǘŀǊǘŜŘ ǎƛƴŎŜ ǘƘŜ ŜŀǊƭȅ мффлǎ ǘƻ ƳŀƴŀƎŜ ŎƻƳǇƭŜȄ ǇǊƻŘǳŎǘ ŘŜǾŜƭƻǇƳŜƴǘǎΦ Lǘ ŘŜŀƭǎ ƴƻǘ ƻƴƭȅ ǿƛǘƘ 

ǘƘŜ ǇǊƻŎŜǎǎ ōǳǘ ŀƭǎƻ ǘƘŜ ŦǊŀƳŜǿƻǊƪ ǿƘŜǊŜ ȅƻǳ Ŏŀƴ ŜƳǇƭƻȅ Ƴŀƴȅ ǘŜŎƘƴƛǉǳŜǎ ŀƴŘ ǇǊƻŎŜǎǎŜǎΦ Lǘ ōƛƴŘǎ ŜǾŜƴǘǎΣ 

ǊƻƭŜǎ ŀƴŘ ŀǊǘƛŦŀŎǘǎ ŀǎ ǿŜƭƭ ŀǎ ƳŀƴŀƎƛƴƎ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇǎ ŀƴŘ ƛƴǘŜǊŀŎǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜƳ ώоϐΦ {/w¦a ǘŜŀƳ 

Ŏƻƴǘŀƛƴǎ ǘƘŜ ǇǊƻŘǳŎǘ ƻǿƴŜǊΣ ŘŜǾŜƭƻǇƳŜƴǘ ǘŜŀƳ ŀƴŘ {/w¦a ƳŀǎǘŜǊΦ IƻǿŜǾŜǊ {ŎǊǳƳ ŜǾŜƴǘǎ ƛƴŎƭǳŘŜ ǘƘŜ ǎǇǊƛƴǘΣ 

ǎǇǊƛƴǘ ǇƭŀƴƴƛƴƎΣ Řŀƛƭȅ ǎŎǊǳƳΣ ǎǇǊƛƴǘ ǊŜǾƛŜǿ ŀƴŘ Ŧƛƴŀƭƭȅ ǎǇǊƛƴǘ ǊŜǘǊƻǎǇŜŎǘƛǾŜ ώоϐΦ 

 

 



 

²Ŝ ŀŘƻǇǘŜŘ {/w¦a ǘƻ ƳŀƴŀƎŜ ǇǊƻŘǳŎǘ ŘŜǾŜƭƻǇƳŜƴǘΦ ¢ŀǎƪǎ ŀǊŜ ŘƛǾƛŘŜŘ ƛƴǘƻ ǎǇǊƛƴǘǎ ŀƴŘ ǳǎŜŀōƭŜ ǎƻŦǘǿŀǊŜ ǿƛǘƘ 

ƛƴŎǊŜƳŜƴǘŀƭ ŎƘŀƴƎŜǎ ƛǎ ŘŜƭƛǾŜǊŜŘ ŀǘ ǘƘŜ ŜƴŘ ŜŀŎƘ ǎǇǊƛƴǘΦ tƭŀƴƴƛƴƎ ƳŜŜǘƛƴƎǎ ŀǘ ǘƘŜ ǎǘŀǊǘ ƻŦ ŜŀŎƘ ǎǇǊƛƴǘ 

ŀǊŜ ƻǊƎŀƴƛȊŜŘ ǘƻ ŘŜŦƛƴŜ ŎƭŜŀǊƭȅ ǘƘŜ ƻōƧŜŎǘƛǾŜǎ ƻŦ ŜŀŎƘ ǎǇǊƛƴǘ ŀƴŘ ǘƻ Ǉƭŀƴ ŘŜǾŜƭƻǇƳŜƴǘ ǘŀǎƪǎΦ ¢ƻ ǘǊŀŎƪ ǘƘŜ ǇǊƻƧŜŎǘ 

ǇǊƻƎǊŜǎǎΤ Řŀƛƭȅ ǎƘƻǊǘ ǎǘŀƴŘ-ǳǇ ƳŜŜǘƛƴƎǎ ŀǊŜ ƘŜƭŘΦ ! ǊŜǘǊƻǎǇŜŎǘƛǾŜ ǎŜǎǎƛƻƴ ƛǎ ŎƻƴŘǳŎǘŜŘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ŜŀŎƘ ǎǇǊƛƴǘ 

ǘƻ ƭŜŀǊƴ ŦǊƻƳ ǘƘŜ ǎǇǊƛƴǘ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ǳǎŜ ƛǘ ŦƻǊ ƛƳǇǊƻǾƛƴƎ ŦǳǘǳǊŜ ǿƻǊƪΦ LƴƛǘƛŀƭƭȅΣ ǿŜ ǎǘŀǊǘŜŘ ǿƛǘƘ ƭƻƴƎ ǎǇǊƛƴǘǎ 

ōǳǘ ƎǊŀŘǳŀƭƭȅ ǿƛƭƭ ǳǎŜ ǎƘƻǊǘ ǎǇǊƛƴǘǎΦ ¢ƘŜ ǎƻŦǘǿŀǊŜ ƛǎ ŜȄǘŜƴǎƛǾŜƭȅ ǘŜǎǘŜŘ ōŜŦƻǊŜ ŜŀŎƘ ǊŜƭŜŀǎŜΦ CŜŜŘōŀŎƪ ŦǊƻƳ 

ǘƘŜ Ǉƛƭƻǘǎ ƛǎ ǳǎŜŘ ǘƻ ǇǊƛƻǊƛǘƛȊŜ ŘŜǾŜƭƻǇƳŜƴǘ ǘŀǎƪǎΣ ōǳƎŦƛȄŜǎ ŀƴŘ ŜƴƘŀƴŎŜ ƛƳǇƭŜƳŜƴǘŜŘ ŦŜŀǘǳǊŜǎΦ  

 

5.2 Lat[9a9b¢!¢Lhb ¢9/Ibh[hD¸  

¢9¢ ƛǎ ǎŜǘ ƻŦ ǘƻƻƭǎ ǘƻ ōǳƛƭŘ ƻƴ ǘƻǇ ƻŦ ǘǿƻ ǇƻǇǳƭŀǊ ǇƭŀǘŦƻǊƳǎ ²ƻǊŘtǊŜǎǎ ŀƴŘ /Y!bΦ ²ƻǊŘǇǊŜǎǎ ƛǎ ǳǎŜŘ ŀǎ ŦǊƻƴǘ-ŜƴŘ 

ŀƴŘ ǇǊƻǾƛŘŜǎ ŜȄǘŜƴǎƛǾŜ ŎƻƴǘŜƴǘ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳ ŎŀǇŀōƛƭƛǘƛŜǎΦ /Y!b ƛǎ ŀ ŘŜ ŦŀŎǘƻ ǎǘŀƴŘŀǊŘ ŦƻǊ ƻǇŜƴ Řŀǘŀ 

ǇƻǊǘŀƭǎΤ ƛǘ ǇǊƻǾƛŘŜǎ ŎƻƳǇǊŜƘŜƴǎƛǾŜ Řŀǘŀ ƳŀƴŀƎŜƳŜƴǘ ǎŜǊǾƛŎŜǎΦ 

²ƻǊŘtǊŜǎǎ ƛǎ ŦǊŜŜ ƻǇŜƴ ǎƻǳǊŎŜ ŎƻƴǘŜƴǘ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳΦ LǘΩǎ ǿǊƛǘǘŜƴ ƛƴ tIt ŀƴŘ ǳǎŜǎ aȅ{v[ ŀǎ ŀ ŘŀǘŀōŀǎŜΦ 

²ƻǊŘtǊŜǎǎ ǎǳǇǇƻǊǘǎ ǘƘŜƳƛƴƎ ŀƴŘ ŜȄǘŜƴǎƛƻƴǎ ǿƛǘƘ ǇƭǳƎƛƴ ƳŜŎƘŀƴƛǎƳΦ ²ƻǊŘtǊŜǎǎ Ƙŀǎ ŀ ǾƛōǊŀƴǘ ŎƻƳƳǳƴƛǘȅ 

ƻŦ ǎǳǇǇƻǊǘŜǊǎ ŀƴŘ ŘŜǾŜƭƻǇŜǊǎΤ ǘƘŜǊŜ ƛǎ ŀ ƘǳƎŜ ƭƛōǊŀǊȅ ƻŦ ǘƘŜƳŜǎ ŀƴŘ ŜȄǘŜƴǎƛƻƴǎ ŀǾŀƛƭŀōƭŜ ǘƘŀǘ ŀǊŜ ǊŜŀŘȅ ǘƻ ōŜ 

ǳǎŜŘ ǿƛǘƘ ²ƻǊŘtǊŜǎǎΦ hǘƘŜǊ ŦŜŀǘǳǊŜǎ ƛƴŎƭǳŘŜ ǎǳǇǇƻǊǘ ŦƻǊ ƳƻōƛƭŜ ŘŜǾƛŎŜǎΣ ǎŜŀǊŎƘ ŜƴƎƛƴŜ ƻǇǘƛƳƛȊŀǘƛƻƴΣ ǘŀƎƎƛƴƎ ŀƴŘ 

ǇŜǊƳŀƭƛƴƪǎΦ ²ƻǊŘtǊŜǎǎ ǎǘŀǊǘŜŘ ŀǎ ŀ ōƭƻƎƎƛƴƎ ǇƭŀǘŦƻǊƳΤ ƭŀǘŜǊ ƻƴΣ ƛǘ ŎƘŀƴƎŜŘ ǘƻ ǘƘŜ Ŧǳƭƭ-ŦƭŜŘƎŜŘ ŎƻƴǘŜƴǘ 

ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳ ό/a{ύΦ ²ƻǊŘtǊŜǎǎ Ŏŀƴ ƳŀƴŀƎŜ ŜǾŜǊȅ ŀǎǇŜŎǘ ƻŦ ŀ ǿŜōǎƛǘŜ ƭƛƪŜ ŎǊŜŀǘƛƻƴΣ ƻǊƎŀƴƛȊŀǘƛƻƴ ŀƴŘ 

ǎŜŀǊŎƘ ŜƴƎƛƴŜ ƻǇǘƛƳƛȊŀǘƛƻƴ ώпϐΦ /ƻǊŜ ŦŜŀǘǳǊŜǎ ǎǳǇǇƻǊǘ ōȅ ²ƻǊŘtǊŜǎǎ Ŏŀƴ ōŜ ǎǳƳƳŀǊƛȊŜŘ ŀǎ ŦƻƭƭƻǿƛƴƎΥ 

1) /ǳǎǘƻƳ ¢ŀȄƻƴƻƳƛŜǎΣ 

2) bƻ ǊŜōǳƛƭŘƛƴƎΣ 

3) /ǳǎǘƻƳ tƻǎǘ ¢ȅǇŜǎΣ 

4) ²ƻǊŘtǊŜǎǎ ¢ƘŜƳŜǎΣ 

5) /Ǌƻǎǎ-ōƭƻƎ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǘƻƻƭǎΣ 

6) {ǇŀƳ ǇǊƻǘŜŎǘƛƻƴΣ 

7) Cǳƭƭ ǳǎŜǊ ǊŜƎƛǎǘǊŀǘƛƻƴΣ 

8) tŀǎǎǿƻǊŘ tǊƻǘŜŎǘŜŘ tƻǎǘǎΣ 

9) 9ŀǎȅ LƳǇƻǊǘƛƴƎΣ 

10) ·a[-wt/ ƛƴǘŜǊŦŀŎŜΣ 

11) ²ƻǊƪŦƭƻǿΣ 

12) LƴǘŜƭƭƛƎŜƴǘ ǘŜȄǘ ŦƻǊƳŀǘǘƛƴƎ ŀƴŘ aŜƴǳ ƳŀƴŀƎŜƳŜƴǘ ώпϐΦ 

 

/ƻƳǇǊŜƘŜƴǎƛǾŜ YƴƻǿƭŜŘƎŜ !ǊŎƘƛǾŜ bŜǘǿƻǊƪ ό/Y!bύ ƛǎ ǘƘŜ ŦǊŜŜ ƻǇŜƴ ǎƻǳǊŎŜ ǿŜō-ōŀǎŜŘ Řŀǘŀ ƳŀƴŀƎŜƳŜƴǘ 

ǎƻƭǳǘƛƻƴΦ LǘΩǎ ǿǊƛǘǘŜƴ ƛƴ tȅǘƘƻƴ ŀƴŘ ǳǎŜǎ tȅƭƻƴǎ ŦǊŀƳŜǿƻǊƪΦ Lǘ ǳǎŜǎ tƻǎǘƎǊŜǎ1 ŀǎ ŘŀǘŀōŀǎŜ ŀƴŘ ŀǇŀŎƘŜ ǎƻƭŀǊ ŦƻǊ ǘƘŜ 

ƛƴŘŜȄ ǘƻ ŦǳƭƭǘŜȄǘ ǎŜŀǊŎƘΦ /Y!b ŦŀŎƛƭƛǘŀǘŜǎ Ŝŀǎȅ ŘƛǎŎƻǾŜǊȅ ƻŦ Řŀǘŀ ŀƴŘ Ƙŀǎ ŀ ōǊƻŀŘ ǳǎŜǊ ōŀǎŜΦ DƻǾŜǊƴƳŜƴǘǎ ŀǊƻǳƴŘ 

ǘƘŜ ǿƻǊƭŘ ǳǎŜ ƛǘ ŦƻǊ ǎŜǊǾƛƴƎ ƻǇŜƴ ŘŀǘŀΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ¦{Σ ¦YΣ LǊŜƭŀƴŘ ŀƴŘ !ǳǎǘǊŀƭƛŀΦ  /Y!b ǇǊƻǾƛŘŜǎ ǇǊƻǾƛǎƛƻƴ ŦƻǊ 

ǘƘŜƳƛƴƎ ŀƴŘ ŜȄǘŜƴǎƛƻƴǎΦ /Y!b ǇǊƻǾƛŘŜǎ Ƴŀƴȅ ŜǎǎŜƴǘƛŀƭ ŦŜŀǘǳǊŜǎ ǊŜǉǳƛǊŜŘ ǘƻ ǇǳōƭƛǎƘΣ ǎƘŀǊŜ ŀƴŘ ǾƛǎǳŀƭƛȊŜ ŘŀǘŀǎŜǘǎ 

ŀƴŘ ƻŦŦŜǊǎ ǇƻǿŜǊŦǳƭ ŎŀǘŀƭƻƎƛƴƎΣ ǎŜŀǊŎƘƛƴƎ ŀƴŘ ǎǘƻǊƛƴƎ ŎŀǇŀōƛƭƛǘƛŜǎ ώрϐΦ /Y!b ǎƻŦǘǿŀǊŜ ŘŜǾŜƭƻǇƳŜƴǘ ōŜƎŀƴ ƛƴ 

aŀǊŎƘ нллс ŀƴŘ ŦƛǊǎǘ ǊŜƭŜŀǎŜ ƛƴ Wǳƭȅ нллтΦ /Y!b ǇǊƻƧŜŎǘ ƛǎ ƛƳǇƭŜƳŜƴǘŜŘ ŀƴŘ ƳŀƴŀƎŜŘ ōȅ hǇŜƴ YƴƻǿƭŜŘƎŜ 

CƻǳƴŘŀǘƛƻƴ όhYCύ ώсϐΦ  ¢ƘŜ Ƴŀƛƴ ƻōƧŜŎǘƛǾŜǎ ƻŦ /Y!b Ŏŀƴ ōŜ ǎǳƳƳŀǊƛȊŜŘ ōȅΥ 

                                                                 
1 ƘǘǘǇΥκκǿǿǿΦǇƻǎǘƎǊŜǎǉƭΦƻǊƎκ 



1) CǊŜŜŘƻƳ ƻŦ ŀŎŎŜǎǎΣ ŎǊŜŀǘƛƻƴ ŀƴŘ ŘƛǎǎŜƳƛƴŀǘƛƻƴ ƻŦ ƪƴƻǿƭŜŘƎŜ  

2) 5ŜǾŜƭƻǇΣ ǎǳǇǇƻǊǘ ŀƴŘ ǇǊƻƳƻǘŜ ǇǊƻƧŜŎǘǎΣ ŎƻƳƳǳƴƛǘƛŜǎ ŀƴŘ ǘƻƻƭǎ ǘƘŀǘ ŦƻǎǘŜǊ ŀƴŘ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ŎǊŜŀǘƛƻƴΣ 

ŀŎŎŜǎǎ ǘƻ ŀƴŘ ŘƛǎǎŜƳƛƴŀǘƛƻƴ ƻŦ ƪƴƻǿƭŜŘƎŜΦ 

3) ¢ƻ ŎŀƳǇŀƛƎƴ ŀƎŀƛƴǎǘ ǊŜǎǘǊƛŎǘƛƻƴǎ ōƻǘƘ ƭŜƎŀƭ ŀƴŘ ƴƻƴ-ƭŜƎŀƭ ƻƴ ǘƘŜ ŎǊŜŀǘƛƻƴΣ ŀŎŎŜǎǎ ǘƻ ŀƴŘ ŘƛǎǎŜƳƛƴŀǘƛƻƴ 

ƻŦ ƪƴƻǿƭŜŘƎŜΦ 

4) !Ŏǘ ŀǎ ŀƴ ƛƴǘŜǊƳŜŘƛŀǊȅ ōŜǘǿŜŜƴ ŦǳƴŘƛƴƎ ƛƴǎǘƛǘǳǘƛƻƴǎΣ ǘƘŜ ŎǊŜŀǘƛƻƴ ŀƴŘ ŘƛŦŦǳǎƛƻƴ ƻŦ ƪƴƻǿƭŜŘƎŜ ǇǊƻƧŜŎǘǎ ώсϐ 

¢9¢ ŜȄǇƭƻƛǘǎ ǘƘŜƳƛƴƎΣ ŀƴŘ ŜȄǘŜƴǎƛƻƴ ŎŀǇŀōƛƭƛǘƛŜǎ ƻŦŦŜǊŜŘ ōȅ ²ƻǊŘtǊŜǎǎ ŀƴŘ /Y!b ǘƻ ŘŜƭƛǾŜǊ ǊƛŎƘ ǳǎŜǊ ŜȄǇŜǊƛŜƴŎŜΣ  

ǇƻǿŜǊŦǳƭ Řŀǘŀ ŘƛǎŎƻǾŜǊȅ ŀƴŘ ŀƴŀƭȅǎƛǎ ŦŜŀǘǳǊŜǎ ǘƻ ƘŜƭǇ ǳǎŜǊǎ ƛƴ ƭŜǾŜǊŀƎƛƴƎ ǘƘŜ ǊŜŀƭ ǇƻǘŜƴǘƛŀƭ ƻŦ ƻǇŜƴ ŘŀǘŀΦ ¢9¢ 

ǊŜǳǎŜǎ ŜȄƛǎǘƛƴƎ ŦǊŜŜ ƻǇŜƴǎƻǳǊŎŜ ǘƻƻƭǎ ŀƴŘ ƭƛōǊŀǊƛŜǎ ǿƘŜǊŜǾŜǊ ǇƻǎǎƛōƭŜΦ  ¢ƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ¢9¢ ŎƻŘŜ ƛǎ ǿǊƛǘǘŜƴ 

ƛƴ tȅǘƘƻƴΣ tIt ŀƴŘ WŀǾŀ{ŎǊƛǇǘΦ aƻǎǘ ƻŦ ¢9¢ ŦǳƴŎǘƛƻƴŀƭƛǘȅ ǊŜƭŀȅ ƻƴ !tL ǇǊƻǾƛŘŜŘ ōȅ ²ƻǊŘtǊŜǎǎ ŀƴŘ /Y!bΣ ƘƻǿŜǾŜǊΣ 

ŜȄǘŜǊƴŀƭ ƭƛōǊŀǊƛŜǎ ŀǊŜ ǳǎŜŘ ǿƘŜǊŜ ǘƘŜǊŜ ƛǎ ƴƻ ƴŀǘƛǾŜ ǎǳǇǇƻǊǘ ŀǾŀƛƭŀōƭŜ ƛƴ ²ƻǊŘtǊŜǎǎ ŀƴŘ /Y!bΦ  Lƴ ǎƻƳŜ ŎŀǎŜǎ 

ǿƘŜǊŜ ǘƘŜǊŜ ƛǎ ŜȄƛǎǘƛƴƎ ǎƻƭǳǘƛƻƴ ŀƭǊŜŀŘȅ ŀǾŀƛƭŀōƭŜΣ ǿŜ ƘŀǾŜ ǘǊƛŜŘ ǘƻ ǊŜǳǎŜ ƛǘΦ 

5.3 Lat[9a9b¢!¢Lhb 59¢!L[{  

¢9¢ ŘŜǾŜƭƻǇƳŜƴǘ ƛǎ ōŀǎŜŘ ƻƴ ǘǿƻ ŘƛŦŦŜǊŜƴǘ ǎȅǎǘŜƳǎ ²ƻǊŘtǊŜǎǎ ŀƴŘ /Y!bΦ ¢9¢ ǘƻƻƭǎ ŀǊŜ ŘŜǎƛƎƴŜŘ ŀƴŘ ŘŜǾŜƭƻǇŜŘ 

ŀǎ ŜȄǘŜƴǎƛƻƴǎ ǘƻ ōƻǘƘ ǘƘŜ ǇƭŀǘŦƻǊƳǎΦ CƛƎǳǊŜ р ƛƭƭǳǎǘǊŀǘŜǎ Ƙƻǿ ōƻǘƘ ǘƘŜ ǇƭŀǘŦƻǊƳǎ ŀǊŜ ǎǘƛǘŎƘŜŘ ǘƻƎŜǘƘŜǊ ǘƻ ŎƻƳŜ ǳǇ 

ǿƛǘƘ ǳƴƛŦƛŜŘ ŜȄǇŜǊƛŜƴŎŜǎΦ 

 

CƛƎǳǊŜ р /Y!b ŀƴŘ ²ƻǊŘtǊŜǎǎ ƛƴǘŜƎǊŀǘƛƻƴ 

 

.ƻǘƘ ǇƭŀǘŦƻǊƳǎ ǳǎŜ ŘƛŦŦŜǊŜƴǘ ǇǊƻƎǊŀƳƳƛƴƎ ƭŀƴƎǳŀƎŜǎΣ ǘƻƻƭǎ ŀƴŘ ƭƛōǊŀǊƛŜǎΤ ǘƘƛǎ ƛƴŜǾƛǘŀōƭȅ ƳŀƪŜǎ ǘƘŜ ǘŀǎƪ ƻŦ 

ǎŜǘǘƛƴƎ-ǳǇ ƻŦ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ǾŜǊȅ ŎƻƳǇƭƛŎŀǘŜŘΦ ¢ƻ ǊŜŘǳŎŜ ǘƘŜ ǘƛƳŜ ǊŜǉǳƛǊŜŘ ǘƻ ǎŜǘǳǇ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ 

ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ǘƻ ƘŀǾŜ ŎƻƴǎƛǎǘŜƴǘ ŘŜǾŜƭƻǇƳŜƴǘ ŜƴǾƛǊƻƴƳŜƴǘǎ ŀŎǊƻǎǎ ŀƭƭ ŘŜǾŜƭƻǇƳŜƴǘ ƳŀŎƘƛƴŜǎΣ ǿŜ ŎǊŜŀǘŜŘ 

ŀ ±ŀƎǊŀƴǘ ǎŎǊƛǇǘΦ ±ŀƎǊŀƴǘ2 ƛǎ ŀ ǘƻƻƭ ŦƻǊ ŎǊŜŀǘƛƴƎ ŀƴŘ ŘƛǎǘǊƛōǳǘŜŘ ŘŜǾŜƭƻǇƳŜƴǘ ŜƴǾƛǊƻƴƳŜƴǘΦ 5ŜǾŜƭƻǇƳŜƴǘ 

ŜƴǾƛǊƻƴƳŜƴǘǎ ŎǊŜŀǘŜŘ ǿƛǘƘ ±ŀƎǊŀƴǘ Ŏŀƴ ōŜ Ŝŀǎƛƭȅ ŘŜǇƭƻȅŜŘ ƻƴ ŘŜǾŜƭƻǇƳŜƴǘ ƳŀŎƘƛƴŜǎ ŀƴŘ ƻƴ ǘƘŜ ŎƭƻǳŘΦ ¢9¢ 

ŘŜǾŜƭƻǇƳŜƴǘ ŀŎǘƛǾŀǘŜǎ Ŏŀƴ ōŜ ōǊƻŀŘƭȅ ŘƛǾƛŘŜŘ ƛƴǘƻ ¢ƘŜƳƛƴƎΣ ²ƻǊŘtǊŜǎǎ ŜȄǘŜƴǎƛƻƴǎ ŀƴŘ /Y!b ŜȄǘŜƴǎƛƻƴǎ 

ŘŜǾŜƭƻǇƳŜƴǘΦ 

 

                                                                 
2 ƘǘǘǇǎΥκκǿǿǿΦǾŀƎǊŀƴǘǳǇΦŎƻƳκ 



¢ƘŜƳƛƴƎ 

¢9¢ ǳǎŜǎ ²ƻǊŘtǊŜǎǎ ǇƭŀǘŦƻǊƳ ǘƻ ŀŘŘ ŎƻƴǘŜƴǘ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳ ŎŀǇŀōƛƭƛǘȅ ƻƴ ǘƻǇ ƻŦ /Y!bΦ .ƻǘƘ ǇƭŀǘŦƻǊƳǎ 

ƘŀǾŜ ǉǳƛǘŜ ŀ ŘƛǎǘƛƴŎǘ ƭƻƻƪ ŀƴŘ ŦŜŜƭΦ ¢ƻ ƘŀǾŜ ŀ ŎƻƴǎƛǎǘŜƴǘ ƭƻƻƪ ŀƴŘ ŦŜŜƭ ŀŎǊƻǎǎ ōƻǘƘ ǇƭŀǘŦƻǊƳǎΣ ǿŜ ŎǊŜŀǘŜŘ ǘƘŜƳŜǎ 

ŦƻǊ ²ƻǊŘtǊŜǎǎ ŀƴŘ /Y!bΦ bŜǿ ŎƻƭƻǊ ǎŎƘŜƳŜ ŀƴŘ ƎǊŀǇƘƛŎǎ ǿŜǊŜ ŀŘŘŜŘ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ŀŜǎǘƘŜǘƛŎǎ όCƛƎǳǊŜ сύΦ 

 

bŜǿ ƴŀǾƛƎŀǘƛƻƴ ŀƴŘ ǳǎŜǊ ŦƻŎǳǎŜŘ ƛƴǘŜǊŦŀŎŜ ǿŀǎ ŘŜǎƛƎƴŜŘ ǘƘŀǘ ŜƴŀōƭŜǎ Ŝŀǎȅ ŘƛǎŎƻǾŜǊȅ ƻŦ ŘŀǘŀǎŜǘǎΦ bŜǿ ǿƛŘƎŜǘǎ 

ǿŜǊŜ ŀŘŘŜŘ ǘƻ ǘƘŜ ƛƴǘŜǊŦŀŎŜ ǘƘŀǘ ŀƭƭƻǿǎ ǳǎŜŦǳƭ ƛƴŦƻǊƳŀǘƛƻƴ ŦǊƻƳ /Y!b ǘƻ ōŜ ŘƛǎǇƭŀȅŜŘ ƛƴ ²ƻǊŘtǊŜǎǎΦ  ¢ƘŜǎŜ 

ŜȄǘŜƴǎƛƻƴǎ ƳŀƪŜ ǳǎŜ ƻŦ ²ƻǊŘtǊŜǎǎ !tLΣ ƧvǳŜǊȅ3 ŀƴŘ .ƻƻǘǎǘǊŀǇ4Φ ¢ƘŜƳƛƴƎ /Y!b ƛǎ ŎƻƳǇƭŜǘŜƭȅ ŘƛŦŦŜǊŜƴǘ ǘƘŀƴ 

²ƻǊŘtǊŜǎǎΤ /Y!b ǳǎŜǎ ƧƛƴƎŀ ǘŜƳǇƭŀǘŜǎ ŀƴŘ Ƙŀǎ ŀ ŘƛŦŦŜǊŜƴǘ ǿŀȅ ŦƻǊ ǘƘŜƳƛƴƎΣ ǿƘƛŎƘ ƛƴ ǎƻƳŜ ǿŀȅǎ ƛǎ ǉǳƛǘŜ 

ǊŜǎǘǊƛŎǘƛǾŜ ŀƴŘ ŎƘŀƭƭŜƴƎƛƴƎ ǘŀǎƪΦ 

 

 
Figure 6 TET main user interface 

 

²ƻǊŘtǊŜǎǎ 

9ȄǘŜƴǎƛƻƴǎ ŦƻǊ ²ƻǊŘtǊŜǎǎ ŀǊŜ Ƴŀƛƴƭȅ ǳǎŜŘ ǘƻ ōǊƛŘƎŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ōŜǘǿŜŜƴ /Y!b ŀƴŘ ²ƻǊŘtǊŜǎǎΦ 

¢ƘŜǎŜ ŜȄǘŜƴǎƛƻƴǎ ŀǊŜ ǳǎŜŘ ǘƻ ŦŜǘŎƘ ŀƴŘ ǊŜƴŘŜǊǎ ǇƻǊǘŀƭ ǎǘŀǘƛǎǘƛŎǎΣ ǊƻƭŜǎκŎŀǘŜƎƻǊƛŜǎ ŀƴŘ ǊŜŎƻƳƳŜƴŘ ŘŀǘŀǎŜǘǎΦ 

Lƴ ǘƘŜ ŀƭǇƘŀ ǊŜƭŜŀǎŜΣ ŀƭƭ ǘƘŜ ŦǳƴŎǘƛƻƴŀƭƛǘƛŜǎ ŀǊŜ ŜƴŎŀǇǎǳƭŀǘŜŘ ƛƴǎƛŘŜ ǘƘŜ ǘƘŜƳŜΦ   

/Y!b 9ȄǘŜƴǎƛƻƴ 

                                                                 
3 ƘǘǘǇǎΥκκƧǉǳŜǊȅΦŎƻƳκ 
4 ƘǘǘǇΥκκƎŜǘōƻƻǘǎǘǊŀǇΦŎƻƳκ 



bŜǿ ǇƭǳƎƛƴǎ ǿŜǊŜ ŘŜǾŜƭƻǇŜŘ ǘƻ ǎǳǇǇƻǊǘ ǊƛŎƘ ƳŜǘŀŘŀǘŀ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΣ ŎƘŜŎƪ ƳŜǘŀŘŀǘŀ ŎƻƳǇƭŜǘŜƴŜǎǎΣ ŘŀǘŀǎŜǘ 

ƭƛƴƪƛƴƎΣ ǇŜǊǎƻƴŀƭƛȊŜŘ ǎŜŀǊŎƘΣ ŀ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ōŀǎŜŘ ƻƴ ǇǊƻŦƛƭŜ ŀƴŘ ŀƴŀƭȅǎƛǎΦ Lƴ Ƴƻǎǘ ƻŦ ǘƘŜ ŎŀǎŜǎΣ /Y!b !tL 

ŀƴŘ 5ŀǘŀ !tL ǿŜǊŜ ǳǎŜŘ ǘƻ ŜȄǘŜƴŘ /Y!b ŎŀǇŀōƛƭƛǘƛŜǎΦ  /Y!b ƻŦŦŜǊǎ ǘǿƻ ƪƛƴŘǎ ƻŦ !tLΤ ǘƘŜ ǎǘŀƴŘŀǊŘ !tL ǘƘŀǘ ǳǎŜǎ 

ōŀǎƛŎ ŎŀǘŀƭƻƎƛƴƎ ŦŜŀǘǳǊŜǎ ŀƴŘ 5ŀǘŀ !tL5Σ ǿƘƛŎƘ ǇǊƻǾƛŘŜǎ ŀŘǾŀƴŎŜŘ ǉǳŜǊȅ ŀƴŘ ǎŜŀǊŎƘ ŎŀǇŀōƛƭƛǘƛŜǎ ƻǾŜǊ ǎǘǊǳŎǘǳǊŜŘ 

Řŀǘŀ ǎǘƻǊŜŘ ƛƴ /Y!bΦ  5ŀǘŀ !tL ƛǎ ŀƴ ŀŘŘƛǘƛƻƴŀƭ ŜȄǘŜƴǎƛƻƴ ŀƴŘ ƻǇǘƛƻƴŀƭƭȅ ǊŜǉǳƛǊŜǎ 5ŀǘŀtǳǎƘŜǊ6Φ 9ȄǘŜƴǎƛƻƴǎ ƛƴ 

/Y!b ŀǊŜ tȅǘƘƻƴ ǇŀŎƪŀƎŜǎ ǘƘŀǘ ŜȄǘŜƴŘ ƻƴŜ ƻǊ ƳƻǊŜ ǇƭǳƎƛƴ ƛƴǘŜǊŦŀŎŜǎΦ bŜǿ ¢9¢ ƳŜǘŀŘŀǘŀ ǎŎƘŜƳŀ ǿŀǎ ŎǊŜŀǘŜŘ 

ǳǎƛƴƎ ŜȄƛǎǘƛƴƎ /Y!b ǇƭǳƎƛƴ ŎŀƭƭŜŘ ŎƪŀƴŜȄǘ-ǎŎƘŜƳƛƴƎ7Φ !ŘŘƛǘƛƻƴŀƭ ǾŀƭƛŘŀǘƻǊǎ ǿŜǊŜ ŀŘŘŜŘ ǘƻ ŜƴǎǳǊŜ ǎǘǊƛŎǘ 

ŀŘƘŜǊŜƴŎŜ ǘƻ ¢9¢ ƳŜǘŀŘŀǘŀ ǎŎƘŜƳŀΦ  

/Y!b ŘŜŦŀǳƭǘ ǇǊƻŦƛƭŜ ǿŀǎ ŜȄǘŜƴŘŜŘ ōȅ ŜȄǘŜƴŘƛƴƎ ¦ǎŜǊ/ƻƴǘǊƻƭƭŜǊΦ ¢ƻ ǎǳǇǇƻǊǘ ǇŜǊǎƻƴŀƭƛȊŜŘ ǎŜŀǊŎƘ ŀŘŘƛǘƛƻƴŀƭ 

ŦƛŜƭŘǎ ŦƻǊ ŎŀǘŜƎƻǊƛŜǎ ŀƴŘ ǊƻƭŜǎ ǿŜǊŜ ŀŘŘŜŘ ǘƻ ǘƘŜ ǎƻƭŀǊ ƛƴŘŜȄΦ ¢ƘŜ ǎŜŀǊŎƘ ōŜƘŀǾƛƻǊ ǿŀǎ ƳƻŘƛŦƛŜŘ ǿƛǘƘ 

LtŀŎƪŀƎŜ/ƻƴǘǊƻƭƭŜǊΣ ǿƘƛŎƘ ƛǎ ŀ Ƙƻƻƪ ǘƻ ǇŀŎƪŀƎŜ ŎƻƴǘǊƻƭƭŜǊΦ CƻǊ ǉǳƛŎƪ ŀƴŀƭȅǎƛǎ ƻǾŜǊ ŘŀǘŀΣ tƛǾƻǘ¢ŀōƭŜ ŜȄǘŜƴǎƛƻƴ ǿŀǎ 

ŎǊŜŀǘŜŘΣ ǿƘƛŎƘ ƛǎ ŀ ǇƻǿŜǊŦǳƭ Řŀǘŀ ǎǳƳƳŀǊƛȊŀǘƛƻƴ ŀƴŘ ǾƛǎǳŀƭƛȊŀǘƛƻƴ ǘƻƻƭ ŦƻǊ ǘŀōǳƭŀǊ ŘŀǘŀΦ ¢ƘŜ ŜȄǘŜƴǎƛƻƴ ǳǎŜǎ 

5ŀǘŀ !tL ƛŦ ŜƴŀōƭŜŘ ƻǊ ŜƭǎŜ ǳǎŜǎ ǇǳōƭƛŎ ŘŀǘŀǇǊƻȄȅ8 ƛƴǎǘŀƴŎŜ ǘƻ ŦŜǘŎƘ ǎǘǊǳŎǘǳǊŜŘ Řŀǘŀ ŦǊƻƳ ǘŀōǳƭŀǊ ŘŀǘŀǎŜǘǎΦ 

tƛǾƻǘ¢ŀōƭŜ ƛǎ ŀ ǾƛŜǿ ŜȄǘŜƴǎƛƻƴ ŀƴŘ ƛƳǇƭŜƳŜƴǘǎ LwŜǎƻǳǊŎŜ±ƛŜǿ ƛƴǘŜǊŦŀŎŜΦ Lǘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŀƴŀƭȅȊŜ ǘŀōǳƭŀǊ Řŀǘŀ 

ƭƛƪŜ ŎǎǾΣ ǘǎǾ ŀƴŘ ȄƭǎΦ  tƛǾƻǘ¢ŀōƭŜΦƧǎ ƭƛōǊŀǊȅ ƛǎ ǳǎŜŘ ǘƻ ǊŜƴŘŜǊ tƛǾƻǘ ¢ŀōƭŜ ƛƴ ǘƘŜ ōǊƻǿǎŜǊΣ ŀŘŘƛǘƛƻƴŀƭ ǊŜƴŘŜǊǎ ŦƻǊ 5о 

ŀƴŘ /о ŀǊŜ ŀŘŘŜŘ ǘƻ ǎǳǇǇƻǊǘ ŦƻǊ ōŜǘǘŜǊ ŎƘŀǊǘƛƴƎ ŀƴŘ ǾƛǎǳŀƭƛȊŀǘƛƻƴ ƻŦ ǘƘŜ ŘŀǘŀΦ  

5.4 Lat[9a9b¢95 C9!¢¦w9{ 

¢Ƙƛǎ ǎŜŎǘƛƻƴ ƭƛǎǘǎ ǘƘŜ ŦŜŀǘǳǊŜǎ ǘƘŀǘ ŀǊŜ ƛƳǇƭŜƳŜƴǘŜŘ ŀǎ ǇŀǊǘ ƻŦ ¢9¢ ŀƭǇƘŀ ǊŜƭŜŀǎŜΦ 

 

/ƻƴǘŜƴǘ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳ ǎǳǇǇƻǊǘ 

/Y!b LƴǘŜƎǊŀǘƛƻƴ ǿƛǘƘ ŎƻƴǘŜƴǘ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳ ŜƴŀōƭŜǎ ǇǳōƭƛǎƘŜǊǎ ǘƻ ǇǳōƭƛǎƘ ŎƻƴǘŜƴǘ ǊŜƭŀǘŜŘ ǘƻ ŘŀǘŀǎŜǘǎ 

ŀƴŘ ǇǳōƭƛǎƘ ǳǇŘŀǘŜǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ǇƻǊǘŀƭ ƛƴ ŀƴ Ŝŀǎȅ ǿŀȅΦ ¢9¢ ²ƻǊŘtǊŜǎǎ ǇƭǳƎƛƴ ǎŜŀƳƭŜǎǎƭȅ ƛƴǘŜƎǊŀǘŜǎ ¢9¢ 

ŜƴŀōƭŜŘ /Y!b ŀƴŘ ǇǊƻǾƛŘŜǎ ǊƛŎƘ ŎƻƴǘŜƴǘ ǇǳōƭƛǎƘƛƴƎ ŦŜŀǘǳǊŜǎ ǘƻ ǇǳōƭƛǎƘŜǊǎ ŀƴŘ ŀƴ ŜƭŜƎŀƴǘƭȅ ƻǊƎŀƴƛȊŜŘ ŜƴǘǊȅ 

Ǉƻƛƴǘ ǘƻ Řŀǘŀ ǇƻǊǘŀƭΦ  

 

.ŜǘǘŜǊ ƳŜǘŀŘŀǘŀ 

aƻǊŜ ƳŜǘŀŘŀǘŀ ŦƛŜƭŘǎ ŀǊŜ ŀŘŘŜŘ ǘƻ ŘŀǘŀǎŜǘ ǳǇƭƻŀŘ ŦƻǊƳ ǘƻ ŜƴŀōƭŜ ǇǳōƭƛǎƘŜǊǎ ǘƻ ŜƴǘŜǊ ǊƛŎƘ ƳŜǘŀŘŀǘŀ ǘƘŀǘ ǿƛƭƭ 

ƘŜƭǇ ǳǎŜǊǎ ƛƴ ǘƘŜ ŘƛǎŎƻǾŜǊȅ ƻŦ ǊŜƭŜǾŀƴǘ ŘŀǘŀǎŜǘǎ ŀƴŘ ƛƴ ƎŜǘǘƛƴƎ ŀ ōŜǘǘŜǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ŘŀǘŀǎŜǘǎΦ ¢ƘŜ 

ƳŜǘŀŘŀǘŀ ŦƛŜƭŘǎ ŎƻǾŜǊ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀǊŜŀǎ ŀƴŘ ƛǎ ŀƭƛƎƴŜŘ ǿƛǘƘ ²о/ ƎǳƛŘŜƭƛƴŜǎ ŦƻǊ ǇǳōƭƛǎƘƛƴƎ Řŀǘŀ ƻƴ ǘƘŜ ǿŜōΦ 

1. .ŀǎƛŎ ŘŜǘŀƛƭǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŘŀǘŀǎŜǘ  

2. ¢ŀǊƎŜǘ ŀǳŘƛŜƴŎŜ ƻŦ ǘƘŜ ŘŀǘŀǎŜǘ  

3. ¢ƘŜƳŜκ/ŀǘŜƎƻǊȅ  

4. ±ŜǊǎƛƻƴƛƴƎ  

5. tǊƻǾŜƴŀƴŎŜ 

6. DŜƻǎǇŀǘƛŀƭ ŎƻǾŜǊŀƎŜ 

7. ¢ŜƳǇƻǊŀƭ ŎƻǾŜǊŀƎŜ  

 

                                                                 
5 ƘǘǘǇΥκκŘƻŎǎΦŎƪŀƴΦƻǊƎκŜƴκƭŀǘŜǎǘκƳŀƛƴǘŀƛƴƛƴƎκŘŀǘŀǎǘƻǊŜΦƘǘƳƭІǘƘŜ-ŘŀǘŀǎǘƻǊŜ-ŀǇƛ 
6 ƘǘǘǇΥκκŘƻŎǎΦŎƪŀƴΦƻǊƎκǇǊƻƧŜŎǘǎκŘŀǘŀǇǳǎƘŜǊκŜƴκƭŀǘŜǎǘκ 
7 ƘǘǘǇǎΥκκƎƛǘƘǳōΦŎƻƳκŎƪŀƴκŎƪŀƴŜȄǘ-ǎŎƘŜƳƛƴƎ 
8 ƘǘǘǇǎΥκκƎƛǘƘǳōΦŎƻƳκƻƪŦƴκŘŀǘŀǇǊƻȄȅ 



 

 

 

 

 

 

aŜǘŀŘŀǘŀ ǉǳŀƭƛǘȅ ŎƘŜŎƪκǾŀƭƛŘŀǘƛƻƴ 

9ȄǘǊŀ ǾŀƭƛŘŀǘƛƻƴǎ ǘƻ ŘŀǘŀǎŜǘ ŜƴǘǊȅ ŦƻǊƳ ŀǊŜ ŀŘŘŜŘ ǘƻ ǇǊŜǾŜƴǘ Řŀǘŀ ŜƴǘǊȅ ŜǊǊƻǊǎ ŀƴŘ ǘƻ ŜƴǎǳǊŜ ŎƻƴǎƛǎǘŜƴŎȅΦ 

vǳŀƭƛǘȅ ŎƘŜŎƪ ƛƴŘƛŎŀǘƻǊǎ ƎǳƛŘŜ ǇǳōƭƛǎƘŜǊǎ ŀōƻǳǘ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ƳŜǘŀŘŀǘŀ ōŜƛƴƎ ŜƴǘŜǊŜŘΦ ¢ƘŜ ŦŜŀǘǳǊŜ ŀƭǎƻ ƘŜƭǇǎ 

ǳǎŜǊǎ ƛƴ ŀǎǎŜǎǎƛƴƎ ǘƘŜ ƳŜǘŀŘŀǘŀ ǉǳŀƭƛǘȅ ƻŦ ŘŀǘŀǎŜǘΦ 

 

  

 

 

 

Figure 7 TET content publishing interface 

Figure 8 Metadata quality indicator 


