
ChwD9 ŎƻƴǎƻǊǝǳƳ ǎŀȅǎ DƻƻŘōȅŜΗ 

ChwD9 b9²{ 

{ŜǇǘŜƳōŜǊ нлмс 

hǇŜƴƛƴƎ ǘƘŜ ChwD9 ǇƭŀǜƻǊƳ - 

hǇŜƴ /ŀƭƭ ǊŜŎŀǇ ŀƴŘ  

Ŭƴŀƭ ǊŜǎǳƭǘǎ 

¢ƘŜ hǇŜƴ /ŀƭƭ ƛƴƛǝŀǝǾŜ ǇǊƻǾƛŘŜŘ ŀƴ 
ŜȄŎŜƭƭŜƴǘ ƻǇǇƻǊǘǳƴƛǘȅ ƻŦ ƛƴŎǊŜŀǎƛƴƎ 
ChwD9Ωǎ ƛƴǘŜǊŀŎǝƻƴ ǿƛǘƘ ǘƘŜ 
ŎƻƳƳǳƴƛǘȅΦ ChwD9 Ƙŀǎ ƘŀŘ ǎƛƎƴƛŬŎŀƴǘ 
ōŜƴŜŬǘǎ ŦǊƻƳ ǿƻǊƪƛƴƎ ǿƛǘƘ ǘƘŜ 
ŜȄǘŜǊƴŀƭ ǇŀǊǘƴŜǊǎΣ ƴƻǘ ƻƴƭȅ ƛƴ ǘŜǊƳǎ ƻŦ 
ŘƛǎǎŜƳƛƴŀǝƻƴ ŀƴŘ ǎǳǎǘŀƛƴŀōƛƭƛǘȅΣ ōǳǘ 
ŀƭǎƻ ƛƴ ǘŜǊƳǎ ƻŦ ŜƴƘŀƴŎƛƴƎ ŀƴŘ 
ƻǇǝƳƛǎƛƴƎ Ƴŀƴȅ ƻŦ ƛǘǎ ǘƻƻƭǎ ŀƴŘ 
ǇǊƻŎŜǎǎŜǎ ōŀǎŜŘ ƻƴ ǘƘŜ ǾŀƭǳŀōƭŜ 
ŦŜŜŘōŀŎƪ ǘƘŀǘ ǿŀǎ ǊŜŎŜƛǾŜŘ ōȅ ǘƘŜ 
ŜȄǘŜǊƴŀƭ ǳǎŜǊǎΦ 

¢ƘŜ ǿƘƻƭŜ ǇǊƻŎŜǎǎ ŜȄŎŜŜŘŜŘ 
ŜȄǇŜŎǘŀǝƻƴǎΣ ōƻǘƘ ƛƴ ǘŜǊƳǎ ƻŦ 
ǇŀǊǝŎƛǇŀǝƻƴ ǘƻ ǘƘŜ Ŏŀƭƭ ŀƴŘ ƛƴ ǘŜǊƳǎ ƻŦ 
ǘƘŜ ŦŜŜŘōŀŎƪ ǊŜŎŜƛǾŜŘ ŦǊƻƳ ǘƘŜ 
ǇŀǊǝŎƛǇŀƴǘǎΦ Lƴ ǎǇŜŎƛŬŎΣ ǘƘŜ ƛƴǘŜǊŜǎǘ 
ǘƘŀǘ ǿŀǎ ŜȄǇǊŜǎǎŜŘ ōȅ ǘƘŜ ŎƻƳƳǳƴƛǘȅ 
ŀōƻǳǘ ǘƘŜ ǇǊƻƧŜŎǘ ŀƴŘ ǘƘŜ ǇŀǊǝŎƛǇŀǝƻƴ ǘƻ ǘƘŜ Ŏŀƭƭ Ƙŀǎ ōŜŜƴ ǊŜŀƭƭȅ ƛƴǘŜƴǎŜΦ aƻǊŜƻǾŜǊΣ ǘƘŜ 
ŦŜŜŘōŀŎƪ ǊŜŎŜƛǾŜŘ ŦǊƻƳ ŀƭƭ ǘƘŜ ǇŀǊǝŜǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ŜȄŜŎǳǝƻƴ ŀƴŘ ŘŜƭƛǾŜǊȅ ƻŦ hǇŜƴ /ŀƭƭ 
ǇǊƻƧŜŎǘǎ Ƙŀǎ ōŜŜƴ ǾŜǊȅ ǇƻǎƛǝǾŜΣ ŀǎ Ŏŀƴ ōŜ ǎŜŜƴ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘŜǎǝƳƻƴƛŀƭǎΥ 

 

aƻǊŜ ŘŜǘŀƛƭǎ ŀōƻǳǘ ƻǳǊ hǇŜƴ /ŀƭƭ ŀƴŘ ŀƭƭ ǘƘŜ ǇǊƻǇƻǎŀƭǎ Ŏŀƴ ōŜ ŦƻǳƴŘΥ  

ƘǧǇΥκκƛŎǘ-ŦƻǊƎŜΦŜǳκƻǇŜƴŎŀƭƭκ 

 

CƻǊƎŜ tǊƻƧŜŎǘ Cƛƴŀƭ bŜǿǎƭŜǧŜǊ 

Lƴ ǘƘƛǎ ƛǎǎǳŜΥ 

¶ hǇŜƴ /ŀƭƭ - ǊŜŎŀǇ ŀƴŘ Ŭƴŀƭ ǊŜǎǳƭǘǎ  

¶ ChwD9 ǎǳƳƳŀǊȅ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ 

¶ wŜŎŜƴǘ ChwD9 ŜǾŜƴǘǎ 

ChwD9 hǇŜƴ /ŀƭƭ ŀǘ ŀ ƎƭŀƴŎŜ  

п ǎǳōƳƛǎǎƛƻƴ ǊƻǳƴŘǎ  

мр ǊŜŎŜƛǾŜŘ ǇǊƻǇƻǎŀƭǎ 

ф ŀǇǇǊƻǾŜŘ ǇǊƻǇƻǎŀƭǎ 

мл ŜȄǘŜǊƴŀƭ ǇŀǊǘƴŜǊǎ 

п ŎƻƴǝƴŜƴǘǎ 

Ҕнлл ǎǘǳŘŜƴǘǎ 

 
мо ǿƛŘƎŜǘǎ  ŘŜǾŜƭƻǇŜŘ 

н CLw9 ŀŘŀǇǘŜǊǎ ŘŜǾŜƭƻǇŜŘ 

òWe expect the FORGE sponsored developments to be a permanent part of the course that we offer.ó 

òé the FORGE work allows our students the ability to launch the following measurement tools from many 

diverse real-world locations: Ping, Traceroute, and iPerf. This is a unique capability, not normally availa-

ble to students studying network measurements...ó 

 

¢ƛƳǳǊ CǊƛŜŘƳŀƴ ϧ wŜƴŀǘŀ ¢ŜƛȄŜƛǊŀΣ wŜǎŜŀǊŎƘŜǊǎ ŀǘ LbwL!Σ CǊŀƴŎŜτa9¢wh ǇǊƻƧŜŎǘ 

 òRegarding the adoption of FORGE in the following 
academic courses, I think it would be necessary.ó  

òéthey [the students] considered that it gives a new di-

mension to their learning.ó 

tǊƻŦŜǎǎƻǊ tƛŜǘǊƻ aŀƴȊƻƴƛ 
¦ƴƛǾŜǊǎƛǘŀǘ tƻƭƛǘŝŎƴƛŎŀ ŘŜ ±ŀƭŝƴŎƛŀΣ {Ǉŀƛƴ 

twh[9!wbLbD ǇǊƻƧŜŎǘ 

òSeeing the system working on real time was 

good for learning. Using real machines instead 

of simulation and having contact with other 

university studies.ó 

òThe course content is good to test our 

knowledge on the subject, the laboratory is of 

good quality, the content is very interesting.ó 

{ǘǳŘŜƴǘǎ ƻŦ ChwD9[!b ŎƻǳǊǎŜ ŘŜǎŎǊƛōŜ ǘƘŜ 
ǘƘǊŜŜ ǘƘƛƴƎǎ ǘƘŜȅ ŜƴƧƻȅŜŘ ŀōƻǳǘ ǘƘƛǎ ŎƻǳǊǎŜ 

òThe notability of the FORGE environment boosts the social impact of the developed course and attracts new 

worldwide researchers and students. Moreover, the easy deployment of new courses with the reuse of current 

course parts is a strong motivation for organising a course under the FORGE environment.ó 

òOne of the courses given in University of Thessaly, named Networks I, will be redesigned following a totally 

FORGE based curriculum.ó 

Yƻǎǘŀǎ /ƘƻǳƳŀǎΣ ¢Ƙŀƴŀǎƛǎ YƻǊŀƪƛǎΣ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ƘŜǎǎŀƭȅΣ DǊŜŜŎŜ ς 9b±L{!D9 ǇǊƻƧŜŎǘ 

 òAs conclusions of our experience using the 

FORGE methodology and infrastructure, we 

found that the inclusion of remote experimenta-

tion into on-line courses adds a new level to the 

learning experience.ó 

òFORGE is a great initiative and its support and 

developing team have done a really great job. 

Congratulations!ó 

!ǊƴƻƭŘƻ 5ƝŀȊ-wŀƳƝǊŜȊΣ tǊƻŦŜǎǎƻǊ ŀǘ ¢ŜŎƴƻπ
ƭƽƎƛŎƻ bŀŎƛƻƴŀƭ ŘŜ aŞȄƛŎƻΣ Lƴǎǝǘǳǘƻ 

¢ŜŎƴƻƭƽƎƛŎƻ ŘŜ aŜȄƛŎŀƭƛΣ aŜȄƛŎƻ ς ²bψ{t 
ǇǊƻƧŜŎǘ 

²Ŝ ǇǊƻƳƻǘŜ ŀƴŘ ŘƛǎǎŜƳƛƴŀǘŜ ƴƻǘ ƻƴƭȅ ChwD9Ωǎ 

Ǝƻŀƭǎ ŀƴŘ ŀŎƘƛŜǾŜƳŜƴǘǎΣ ōǳǘ ŀƭǎƻΣ ŀƴŘ ƛƴ 

ǇŀǊǝŎǳƭŀǊΣ ǘǊȅƛƴƎ ǘƻ ƳŀƪŜ ǘƘŜ ŜŘǳŎŀǝƻƴŀƭ ŀƴŘ 

ǊŜǎŜŀǊŎƘ ŎƻƳƳǳƴƛǘȅ ŀǿŀǊŜ ƻŦ ChwD9 ŀƴŘ ƛǘǎ 

ŦŜŀǘǳǊŜǎ ŀƴŘ ōŜƴŜŬǘǎ  

bŜǿǎΣ bŜǿǎ 

!w¢9[ ²ƻǊƪǎƘƻǇ 
  
¢ƘŜ сǘƘ ²ƻǊƪǎƘƻǇ ƻƴ !ǿŀǊŜƴŜǎǎ ŀƴŘ wŜƅŜŎǝƻƴ ƛƴ ¢ŜŎƘƴƻƭƻƎȅ 9ƴƘŀƴŎŜŘ [ŜŀǊƴƛƴƎ ό!w¢9[ύ ǘƻƻƪ 
ǇƭŀŎŜ ƻƴ {ŜǇǘŜƳōŜǊ моǘƘ ƛƴ [ȅƻƴΣ CǊŀƴŎŜΣ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘƘŜ ммǘƘ 9ǳǊƻǇŜŀƴ /ƻƴŦŜǊŜƴŎŜ ƻƴ 
¢ŜŎƘƴƻƭƻƎȅ 9ƴƘŀƴŎŜŘ [ŜŀǊƴƛƴƎ ό9/-¢9[ύΦ ¢ƘŜ ǿƻǊƪǎƘƻǇ ǿŀǎ ŎƘŀƛǊŜŘ ōȅ !ƭŜȄŀƴŘŜǊ aƛƪǊƻȅŀƴƴƛŘƛǎ 
ό¢ƘŜ hǇŜƴ ¦ƴƛǾŜǊǎƛǘȅύΣ aƛŎƘŀŜƭ tǊƛƭƭŀ ό¦ƴƛǾŜǊǎƛǘȅ ƻŦ .ƻŎƘǳƳύ ŀƴŘ aƛƭƻǎ YǊŀǾŎƛƪ όw²¢I !ŀŎƘŜƴ 
¦ƴƛǾŜǊǎƛǘȅύΦ ¢ƘŜ ǿƻǊƪǎƘƻǇ ǿŀǎ ǎǳǇǇƻǊǘŜŘ ōȅ ǎŜǾŜǊŀƭ 9ǳǊƻǇŜŀƴ ¢ŜŎƘƴƻƭƻƎȅ-9ƴƘŀƴŎŜŘ [ŜŀǊƴƛƴƎ 
ό¢9[ύ ǇǊƻƧŜŎǘǎΣ ƛƴŎƭǳŘƛƴƎ ChwD9Φ ¢ƘŜ ǘƘŜƳŜ ƻŦ ǘƘƛǎ ȅŜŀǊΩǎ !w¢9[ ǿŀǎΥ 

 
ά[ŜŀǊƴƛƴƎ !ƴŀƭȅǝŎǎ ŦƻǊ !ǿŀǊŜƴŜǎǎ ŀƴŘ wŜƅŜŎǝƻƴΥ Iƻǿ Ŏŀƴ [ŜŀǊƴƛƴƎ !ƴŀƭȅǝŎǎ ƳŜǘƘƻŘƻƭƻƎƛŜǎ ŀƴŘ 

ǘƻƻƭǎ ǎǳǇǇƻǊǘ ŀǿŀǊŜƴŜǎǎ ŀƴŘ ǊŜƅŜŎǝƻƴ ƛƴ ŘƛũŜǊŜƴǘ ƭŜŀǊƴƛƴƎ ŎƻƴǘŜȄǘǎΚέ 

¢ƘŜ ǿƻǊƪǎƘƻǇ ǿŀǎ ŀǧŜƴŘŜŘ ōȅ ŀōƻǳǘ ол ǇŀǊǝŎƛǇŀƴǘǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ŘŀȅΣ ǿƘƻ ŀŎǝǾŜƭȅ ŎƻƴǘǊƛōǳǘπ
ŜŘ ǘƻ ŘƛǎŎǳǎǎƛƻƴǎ ƻƴ ǘƘŜ ǇŀǇŜǊǎ ǇǊŜǎŜƴǘŜŘΦ ¢ƘŜ ǿƻǊƪǎƘƻǇ ǇǊƻƎǊŀƳƳŜ ŦŜŀǘǳǊŜŘ мл ǇŀǇŜǊ ǇǊŜǎŜƴπ
ǘŀǝƻƴǎΣ ŎƻƴǎƛǎǝƴƎ ƻŦ ǇŀǇŜǊǎ ǎǳōƳƛǧŜŘ ǘƻ ǘƘŜ ǿƻǊƪǎƘƻǇΣ ŀǎ ǿŜƭƭ ŀǎ ǇŀǇŜǊǎ ǎǳōƳƛǧŜŘ ǘƻ ǘƘŜ LƴǘŜǊπ
ƴŀǝƻƴŀƭ WƻǳǊƴŀƭ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ 9ƴƘŀƴŎŜŘ [ŜŀǊƴƛƴƎ όLW¢9[ύ ŦƻǊ ŀ ǎǇŜŎƛŀƭ ƛǎǎǳŜ ŜŘƛǘŜŘ ōȅ ǘƘŜ !w¢9[ 
ƻǊƎŀƴƛǎŜǊǎΦ ¢ƘŜ ǇǊŜǎŜƴǘŜŘ ǇŀǇŜǊǎ ŎƻǾŜǊŜŘ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ǘƻǇƛŎǎ ǊŜƭŀǘŜŘ ǘƻ ŀǿŀǊŜƴŜǎǎ ŀƴŘ ǊŜπ
ƅŜŎǝƻƴ ƛƴ ƭŜŀǊƴƛƴƎΥ 

[ŜŀǊƴƛƴƎ !ƴŀƭȅǝŎǎΣ ±ƛǎǳŀƭƛǎŀǝƻƴǎ ŀƴŘ 5ŀǎƘōƻŀǊŘǎ ŦƻǊ !ǿŀǊŜƴŜǎǎ ŀƴŘ wŜƅŜŎǝƻƴ 
/ƻƭƭŀōƻǊŀǝǾŜκ{ƻŎƛŀƭ wŜƅŜŎǝƻƴ 
wŜƅŜŎǝƻƴ ƛƴ ǘƘŜ ²ƻǊƪǇƭŀŎŜ 
[ƛǘŜǊŀǘǳǊŜ wŜǾƛŜǿǎ 
¢ƘŜƻǊŜǝŎŀƭ /ƻƴǘǊƛōǳǝƻƴǎ ǘƻ !ǿŀǊŜƴŜǎǎ ŀƴŘ wŜƅŜŎǝƻƴ 

!ƳƻƴƎ ǘƘŜ ƪŜȅ ǘŀƪŜ-ŀǿŀȅ ƳŜǎǎŀƎŜǎ ŜƳŜǊƎƛƴƎ ŦǊƻƳ ǘƘŜ ǇŀǇŜǊ ǇǊŜǎŜƴǘŀǝƻƴǎ ŀƴŘ ǘƘŜ ǎǳōǎŜǉǳŜƴǘ 
ŘƛǎŎǳǎǎƛƻƴǎΣ ǿŀǎ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ Řŀǘŀ ŎƻƭƭŜŎǝƻƴ ŀƴŘ ŘŀǎƘōƻŀǊŘǎ ŦƻǊ ŀǿŀǊŜƴŜǎǎ ŀƴŘ ǊŜƅŜŎǝƻƴΣ 
ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ŘŜŬƴƛǝƻƴ ƻŦ ǘƘŜ ǘŀǎƪǎ ŀƴŘ ƳŜǘǊƛŎǎ ǘƘŀǘ ƴŜŜŘ ǘƻ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŦƻǊ ŜũŜŎǝǾŜ ŀǿŀǊŜπ
ƴŜǎǎ ŀƴŘ ǊŜƅŜŎǝƻƴΦ tŀǊǝŎƛǇŀƴǘǎ ŘŜōŀǘŜŘ ǘƘŀǘ [ŜŀǊƴƛƴƎ !ƴŀƭȅǝŎǎΣ Ǿƛǎǳŀƭƛǎŀǝƻƴǎ ŀƴŘ ŘŀǎƘōƻŀǊŘǎ 
Ŏŀƴ ōŜ ǳǎŜŦǳƭ ōǳǘ ŀǘ ǘƘŜ ǎŀƳŜ ǝƳŜ Ŏŀƴ ŀŘŘ ŎƻƴǎƛŘŜǊŀōƭŜ ŎƻƎƴƛǝǾŜ ƭƻŀŘ ǘƻ ƭŜŀǊƴŜǊǎ ŀƴŘ ŜŘǳŎŀπ
ǘƻǊǎΦ Lǘ ǿŀǎ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ǇŜǊǎƻƴŀƭƛǎŀǝƻƴ ŀƴŘ ŀŘŀǇǘŀǝƻƴ ƻŦ ŀǿŀǊŜƴŜǎǎ ŀƴŘ ǊŜƅŜŎǝƻƴ ǘƻƻƭǎ 
ŎƻǳƭŘ ŀŘŘǊŜǎǎ ǘƘƛǎ ƭƻŀŘΣ ŀƭǘƘƻǳƎƘ ǇŜǊǎƻƴŀƭƛǎƛƴƎ ƻƴŜΩǎ ǘƻƻƭǎ Ŏŀƴ ŀŘŘ ŜǾŜƴ ƳƻǊŜ ƭƻŀŘ ŀǎ ƻƴŜ ƛǎ ǊŜπ
ǉǳƛǊŜŘ ǘƻ ǊŜƅŜŎǘ ƻƴ ǘƘŜƛǊ ǊŜƅŜŎǝƻƴΦ CƛƴŀƭƭȅΣ ƛǘ ǿŀǎ ŀƎǊŜŜŘ ŀƳƻƴƎ ǇŀǊǝŎƛǇŀƴǘǎ ǘƘŀǘ ǘƘŜƻǊŜǝŎŀƭ 
ƎǊƻǳƴŘƛƴƎ ƛǎ ƪŜȅ ŦƻǊ ǘƘŜ ŘŜǎƛƎƴ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀǿŀǊŜƴŜǎǎ ŀƴŘ ǊŜƅŜŎǝƻƴ ǘƻƻƭǎΦ !ŘŘƛǝƻƴŀƭƭȅΣ 
ǘƘŜ ŜǾŀƭǳŀǝƻƴ ǊŜǎǳƭǘǎ ƻŦ ǎǳŎƘ ǘƻƻƭǎ ǎƘƻǳƭŘ ƻũŜǊ ŦŜŜŘōŀŎƪ ǘƻ ǘƘŜ ǘƘŜƻǊŜǝŎŀƭ ŦǊŀƳŜǿƻǊƪǎ ǳǇƻƴ 
ǿƘƛŎƘ ǘƘŜ ǘƻƻƭǎ ƘŀǾŜ ōŜŜƴ ōŀǎŜŘΦ 

¢ƘŜ !w¢9[ ǇŀǇŜǊǎ ǿƛƭƭ ōŜ ǇǳōƭƛǎƘŜŘ ŀǎ ƻǇŜƴ ŀŎŎŜǎǎ ƛƴ ǘƘŜ /9¦w ǿƻǊƪǎƘƻǇ ǇǊƻŎŜŜŘƛƴƎǎΦ ¢ƘŜ LW¢9[ 
ǇŀǇŜǊǎ ǿƛƭƭ ōŜ ǇǳōƭƛǎƘŜŘ ƛƴ ǘƘŜ ŦƻǊǘƘŎƻƳƛƴƎ ǎǇŜŎƛŀƭ ƛǎǎǳŜ ƻƴ !ǿŀǊŜƴŜǎǎ ŀƴŘ wŜƅŜŎǝƻƴ ƛƴ ¢9[Φ 

  
 
 
 
 
ChwD9 ŀǘ L/[ нлмс   
 
¢ƘŜ мфǘƘ LƴǘŜǊƴŀǝƻƴŀƭ /ƻƴŦŜǊŜƴŎŜ ƻƴ LƴǘŜǊŀŎǝǾŜ /ƻƭƭŀōƻǊŀǝǾŜ [ŜŀǊƴƛƴƎ όL/[ύ ǘƻƻƪ ǇƭŀŎŜ ƛƴ .Ŝƭπ
ŦŀǎǘΣ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ ƻƴ нмǎǘ ǘƻ ноǊŘ ƻŦ {ŜǇǘŜƳōŜǊ нлмс ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘƘŜ прǘƘ LDLt LƴǘŜǊƴŀπ
ǝƻƴŀƭ /ƻƴŦŜǊŜƴŎŜ ƻƴ 9ƴƎƛƴŜŜǊƛƴƎ tŜŘŀƎƻƎȅΦ 5ƛŀǊƳǳƛŘ /ƻƭƭƛƴǎ ŦǊƻƳ ¢Ǌƛƴƛǘȅ /ƻƭƭŜƎŜ 5ǳōƭƛƴ ǇǊŜπ
ǎŜƴǘŜŘ ŀ ǇŀǇŜǊ ŀōƻǳǘ Ƙƻǿ ChwD9 ŜƴŀōƭŜǎ CǳǘǳǊŜ LƴǘŜǊƴŜǘ wŜǎŜŀǊŎƘ ŀƴŘ 9ȄǇŜǊƛƳŜƴǘŀǝƻƴ όCLw9ύ 
CŀŎƛƭƛǝŜǎ ŦƻǊ ǘƘŜ Ŝ[ŜŀǊƴƛƴƎ /ƻƳƳǳƴƛǘȅΦ ¢Ƙƛǎ ǇŀǇŜǊ ŜȄǇƭŀƛƴǎ Ƙƻǿ ǘƘŜ ChwD9 ǇǊƻƧŜŎǘ Ƙŀǎ ƘŜƭǇŜŘ 
ǘǊŀƴǎŦƻǊƳ CLw9 ŦŀŎƛƭƛǝŜǎ ƛƴǘƻ ŜŘǳŎŀǝƻƴŀƭ ǊŜǎƻǳǊŎŜǎ ŦƻǊ ǘƘŜ Ŝ[ŜŀǊƴƛƴƎ ŎƻƳƳǳƴƛǘȅΦ ¢Ƙƛǎ ǿŀǎ 
ŀŎƘƛŜǾŜŘ ōȅ ǇǊƻǾƛŘƛƴƎ ŀ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ǊŜƳƻǘŜ ŜȄǇŜǊƛƳŜƴǘŀǝƻƴ ǘƘŀǘ ǎǳǇǇƻǊǘǎ Ŝŀǎȅ ŀŎŎŜǎǎ ŀƴŘ 
ŎƻƴǘǊƻƭ ǘƻ CLw9 ǘŜǎǘōŜŘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŦƻǊ ǎǘǳŘŜƴǘǎ ŀƴŘ ŜŘǳŎŀǘƻǊǎΦ ¢ƘŜ ǇŀǇŜǊ ƛŘŜƴǝŬŜǎ ŀ ƭƛǎǘ ƻŦ 
ǊŜŎƻƳƳŜƴŘŀǝƻƴǎ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ Ŝ[ŜŀǊƴƛƴƎ ŎƻǳǊǎŜǎ ǘƘŀǘ ŀŎŎŜǎǎ ǘƘŜǎŜ CLw9 ŦŀŎƛƭƛπ
ǝŜǎ ŀƴŘ ƘƛƎƘƭƛƎƘǘ ǎƻƳŜ ƻŦ ǘƘŜ ŎƘŀƭƭŜƴƎŜǎ ŜƴŎƻǳƴǘŜǊŜŘ ōȅ ChwD9 ǿƘŜƴ ǳǎƛƴƎ ǘƘŜ CLw9 ǘŜǎǘōŜŘ 
ǘŜŎƘƴƻƭƻƎȅΦ  
 
¢ƘŜǎŜ ƛƴŎƭǳŘŜΥ 

¶ !ƴ ƛƳǇǊƻǾŜŘ ŀǳǘƘŜƴǝŎŀǝƻƴ ǎȅǎǘŜƳ ǘƻ ŘŜǘŜǊƳƛƴŜ ǿƘƻ ǳǎŜǎ ŎƻǳǊǎŜ ƳŀǘŜǊƛŀƭ 

¶ {ŜŎǳǊƛǘȅ ǘƻ ōƭƻŎƪ ŀƴƻƴȅƳƻǳǎ ŀŎŎŜǎǎΦ 

¶ wŜŀǎǎŜǎǎ ǘŜǎǘōŜŘ ǊŜǎƻǳǊŎŜ ŀǾŀƛƭŀōƛƭƛǘȅΣ ǎŎŀƭŀōƛƭƛǘȅΣ ŀƴŘ ǎŎƘŜŘǳƭƛƴƎ ƛǎǎǳŜǎΦ 

¶ CǳǘǳǊŜ ǇǊƻƧŜŎǘ ǎǳǎǘŀƛƴŀōƛƭƛǘȅΦ  
 
L/[ ƛǎ ŀƴ ƛƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ ŎƻƴŦŜǊŜƴŎŜ ǘƘŀǘ ƘƛƎƘƭƛƎƘǘǎ ǇǊŀŎǝŎŀƭ ŜȄǇŜǊƛŜƴŎŜΣ ǊŜŎŜƴǘ ǘǊŜƴŘǎ ŀƴŘ ǊŜπ
ǎŜŀǊŎƘ ǊŜǎǳƭǘǎ ƛƴ ǘƘŜ ŀǊŜŀ ƻŦ LƴǘŜǊŀŎǝǾŜ /ƻƭƭŀōƻǊŀǝǾŜ [ŜŀǊƴƛƴƎ ŀƴŘ 9ƴƎƛƴŜŜǊƛƴƎ tŜŘŀƎƻƎȅΦ ¢ƻǇƛŎǎ 
ƻŦ ƛƴǘŜǊŜǎǘ ƛƴŎƭǳŘŜ ǳōƛǉǳƛǘƻǳǎ ƭŜŀǊƴƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘǎΣ ƪƴƻǿƭŜŘƎŜ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ƭŜŀǊƴƛƴƎΣ ǊŜŀƭ 
ǿƻǊƭŘ ŜȄǇŜǊƛŜƴŎŜǎΣ ŀƴŘ ǎƻ ŦƻǊǘƘΦ L/[нлмс ǿŀǎ ƻǊƎŀƴƛȊŜŘ ƛƴ ŎƻƻǇŜǊŀǝƻƴ ǿƛǘƘ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ 
¦ƭǎǘŜǊΣ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘΦ L/[ǎ ǇǊƻŎŜŜŘƛƴƎǎ ǿƛƭƭ ōŜ ǇǳōƭƛǎƘŜŘ ƛƴ ǘƘŜ {ǇǊƛƴƎŜǊ ǎŜǊƛŜǎ ά!ŘǾŀƴŎŜǎ ƛƴ 
LƴǘŜƭƭƛƎŜƴǘ {ȅǎǘŜƳǎ ŀƴŘ /ƻƳǇǳǝƴƎέΦ 

ChwD9 ŬƴƛǎƘŜǎ ŀƊŜǊ ǘƘǊŜŜ ȅŜŀǊǎ 

ChwD9 ǇǊƻƧŜŎǘ Ƙŀǎ ƴƻǿ ƻŶŎƛŀƭƭȅ ŬƴƛǎƘŜŘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ {ŜǇǘŜƳōŜǊ нлмс ŀƊŜǊ ǘƘǊŜŜ ȅŜŀǊǎΦ !ƭƭ ǘƘŜ 
ŘŜǘŀƛƭǎ ŀōƻǳǘ ƻǳǊ ǿƻǊƪ Ŏŀƴ ōŜ ŦƻǳƴŘ ƻƴ ƻǳǊ ǿŜōǎƛǘŜΥ 

ƘǧǇΥκκƛŎǘ-ŦƻǊƎŜΦŜǳ 

IŜǊŜΩǎ ŀ ǉǳƛŎƪ ǎǳƳƳŀǊȅ ƻŦ ƻǳǊ ŀŎƘƛŜǾŜƳŜƴǘǎΥ 

aŀȅ ǘƘŜ ChwD9 ōŜ ǿƛǘƘ ȅƻǳΗ 
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