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APPENDIX I 
The formal definition of Switch atomic model is as follows: ܵܿݐ݅ݓℎ(݀ܫ) = < ܺ, ܻ, ܵ, ,ܽݐ ,௘௫௧ߜ ,௜௡௧ߜ ,௖௢௡ߜ ߣ > 
Where 

ܺ = ൞("diffusionElementIn",݂݂݀݅ݐ݈݊݁݉݁ܧ݊݋݅ݏݑ),("setAnswerIn",ݎ݁ݓݏ݊ܣ݁ݐܽݐܵݐ݁ݏ),("setSendIn",݀݊݁ܵ݁ݐܽݐܵݐ݁ݏ),("setDecideIn",݁݀݅ܿ݁ܦ݁ݐܽݐܵݐ݁ݏ) ൢ 
∋ ݐ݈݊݁݉݁ܧ݊݋݅ݏݑ݂݂݅݀ ݏݐ݈݊݁݉݁ܧ݊݋݅ݏݑ݂݂݅ܦ  ݏݐ݈݊݁݉݁ܧ݊݋݅ݏݑ݂݂݅ܦ ∈ ,ݎ݁ݓݏ݊ܣ݁ݐܽݐܵݐ݁ݏ "ℎ ݂݈݅݁݀ "݀݁stinataryݐ݅ݓ ݁ݎݑݐܿݑݎݐݏ∀ ,݀݊݁ܵ݁ݐܽݐܵݐ݁ݏ ݁݀݅ܿ݁ܦ݁ݐܽݐܵݐ݁ݏ ∈  ݁ݎݑݐܿݑݎݐݏ∀

ܻ = ۔ە
ۓ ,"ݐݑܱ݀݊݁ݏ") ݐ݈݊݁݉݁ܧ݊݋݅ݏݑ݂݂݅݀ ∪ ,"ݐݑܱݎ݁ݓݏ݊ܽ") ܷ(∅ ݐ݈݊݁݉݁ܧ݊݋݅ݏݑ݂݂݅݀ ∪ ,"ݐݑܱ݁݀݅ܿ݁݀")ܷ(∅ ݐ݈݊݁݉݁ܧ݊݋݅ݏݑ݂݂݅݀ ∪ ݐ݈݊݁݉݁ܧ݊݋݅ݏݑ݂݂݅݀|(∅ ∈ ݕݎܽݐܽ݊݅ݐݏ݁݀|ݏݐ݈݊݁݉݁ܧ݊݋݅ݏݑ݂݂݅ܦ) = ۘۙ(݀ܫ

ۗ
 

ܵ = ൞ ,݃݊݅ݏݏܽܲݏ݁݃ܽݏݏ݁݉  ݃݊݅ݏݏܽܲݏ݁݃ܽݏݏ݁݉ | ݁ݐܽݐݏ = ݕݎܽݐܽ݊݅ݐݏ݁݀ | ݐ݈݊݁݉݁ܧ݊݋݅ݏݑሼ݂݂݀݅݃݊݅ݏݏܽܲݏ݁݃ܽݏݏ݁݉∪ ∅ = ∋ ݁ݐܽݐݏ{݀ܫ  ሼܴܧܹܵܰܣ, ,ܦܰܧܵ {ܧܦܫܥܧܦ ൢ 

=(ݏ)ܽݐ ൜ ݃݊݅ݏݏܽܲݏ݁݃ܽݏݏ݁݉  = ∅ → ݃݊݅ݏݏܽܲݏ݁݃ܽݏݏ݁݉∞  = ሼ݂݂݀݅ݕݎܽݐܽ݊݅ݐݏ݁݀ | ݐ݈݊݁݉݁ܧ݊݋݅ݏݑ = {݀ܫ → ,ܵ)௘௫௧ߜ ൠݏ0݉ ݁, ܺ)
=  ൞(ܺ ݅݊ diffusionElementIn |݀݁ݕݎܽݐܽ݊݅ݐݏ = (݀ܫ → =+݃݊݅ݏݏܽܲݏ݁݃ܽݏݏ݁݉ ܺ(ܺ ݅݊ setAnswerIn) → ݁ݐܽݐݏ = (setSendIn ݊݅ ܺ)ܴܧܹܵܰܣ  → ݁ݐܽݐݏ = (setDecideIn ݊݅ ܺ)ܦܰܧܵ  → ݁ݐܽݐݏ = ܧܦܫܥܧܦ  ൢ 

(ܵ)௜௡௧ߜ =  ሼ݉݁݃݊݅ݏݏܽܲݏ݁݃ܽݏݏ = ,ܵ)௖௢௡ߜ {∅ ݁, ܺ) = (ܵ)௜௡௧ߜ  + ,ܵ)௘௫௧ߜ  ݁, (ܵ)ߣ (ܺ =  ቐ ݂݅(݁ݐܽݐݏ = (ܴܧܹܵܰܣ  → ݁ݐܽݐݏ)݂݅  ݐݑܱݎ݁ݓݏ݊ܽ ݕܾ ݃݊݅ݏݏܽܲݏ݁݃ܽݏݏ݁݉ ݀݊݁ݏ = (ܦܰܧܵ  → ݁ݐܽݐݏ)݂݅ ݐݑܱ݀݊݁ݏ ݕܾ ݃݊݅ݏݏܽܲݏ݁݃ܽݏݏ݁݉ ݀݊݁ݏ = (ܧܦܫܥܧܦ  → ݐݑܱ݁݀݅ܿ݁݀ ݕܾ ݃݊݅ݏݏܽܲݏ݁݃ܽݏݏ݁݉ ݀݊݁ݏ ቑ 

APPENDIX II 
The formal definition of Indirect Links coupled model is as 

follows: ݏ݇݊݅ܮ ݐܿ݁ݎ݅݀݊ܫ = < ܺ, ܻ, ,ܦ ሼܯௗ|݀ ∈ ,{ܦ ,ܥܫܧ ,ܥܱܧ ܥܫ > 
Where ܺ = ቐ ("NodeIn",݂݂݀݅ݐ݈݊݁݉݁ܧ݊݋݅ݏݑ)ܷ("LinkConnectorsIn",݂݂݀݅ݐ݈݊݁݉݁ܧ݊݋݅ݏݑ)ܷ("UpdaterIn",݁ݐܽ݀݌ܷ݁ݐܽݐݏ) ቑ ݂݂݀݅ݐ݈݊݁݉݁ܧ݊݋݅ݏݑ ∈ ݁ݐܽ݀݌ܷ݁ݐܽݐݏ ݏݐ݈݊݁݉݁ܧ݊݋݅ݏݑ݂݂݅ܦ ∈ ݏݐ݈݊݁݉݁ܧ݊݋݅ݏݑ݂݂݅ܦ  ݏ݁ݐܽ݀݌ܷ݁ݐܽݐܵ ∈ ∋ stinatary" StateUpdates݁ܦ" ݈݂݀݁݅ ℎݐ݅ݓ ݁ݎݑݐܿݑݎݐݏ∀ ܻ "݁݌ݕܶ݇݊݅ܮ" ݈݂݀݁݅ ℎݐ݅ݓ ݁ݎݑݐܿݑݎݐݏ∀ = ൜ ,"ݐݑܱ݁݀݋ܰ") ,"ݐݑܱݏݎ݋ݐܿ݁݊݊݋ܥ݇݊݅ܮ")ܷ(ݐ݈݊݁݉݁ܧ݊݋݅ݏݑ݂݂݅݀  ൠ(ݐ݈݊݁݉݁ܧ݊݋݅ݏݑ݂݂݅݀

ܦ = ൝݁݀݋ܰݎ݁ݐ݈݅ܨ, ,ݎ݁ݐܽ݀݌ܷݎ݁ݐ݅ܨ ,ଵ݁݌ݕܶ݇݊݅ܮ,ݏݎ݋ݐܿ݁݊݊݋ܥ݇݊݅ܮݎ݁ݐ݈݅ܨ , ଶ݁݌ݕܶ݇݊݅ܮ … , ݇݊݅ܵ݇݊݅ܮ,௡݁݌ݕܶ݇݊݅ܮ ൡ 
ܯ = ቐܯி௜௟௧௘௥ே௢ௗ௘, ,ி௜௧௘௥௎௣ௗ௔௧௘௥ܯ … , ,௅௜௡௞்௬௣௘ଵܯ,ி௜௟௧௘௥௅௜௡௞஼௢௡௡௘௖௧௢௥௦ܯ ,௅௜௡௞்௬௣௘ଶܯ … , ௅௜௡௞ௌ௜௡௞ܯ,௅௜௡௞்௬௣௘௡ܯ ቑ ܥܫܧ
= ൞ ൫(݈݂ܵ݁, ݈ܵ݁ ே݂௢ௗ௘ூ௡), ,݁݀݋ܰݎ݁ݐ݈݅ܨ) ,ூ௡)൯,ቀ൫݈݂ܵ݁݁݀݋ܰݎ݁ݐ݈݅ܨ ݈ܵ݁ ௎݂௣ௗ௔௧௘௥ூ௡൯, ,ݎ݁ݐܽ݀݌ܷݎ݁ݐ݈݅ܨ) ூ௡)ቁݎ݁ݐܽ݀݌ܷݎ݁ݐ݈݅ܨ ,൫(݈݂ܵ݁, ݈ܵ݁ ௅݂௜௡௞஼௢௡௡௘௖௧௢௥௦ூ௡), ,ݏݎ݋ݐܿ݁݊݊݋ܥ݇݊݅ܮݎ݁ݐ݈݅ܨ)  ூ௡)൯ൢݏݎ݋ݐܿ݁݊݊݋ܥ݇݊݅ܮݎ݁ݐ݈݅ܨ

ܥܱܧ
=  

۔ۖۖەۖۖ
ۓ ൫(1݁݌ݕܶ݇݊݅ܮ, ,(1ே௢ௗ௘ை௨௧݁݌ݕܶ݇݊݅ܮ (݈݂ܵ݁, ݈ܵ݁ ே݂௢ௗ௘ை௨௧)൯,…൫(݊݁݌ݕܶ݇݊݅ܮ, ,(ே௢ௗ௘ை௨௧݊݁݌ݕܶ݇݊݅ܮ (݈݂ܵ݁, ݈ܵ݁ ே݂௢ௗ௘ை௨௧)൯൫(1݁݌ݕܶ݇݊݅ܮ, ,(1௅௜௡௞஼௢௡௡௘௖௧௢௥௦ை௨௧݁݌ݕܶ݇݊݅ܮ (݈݂ܵ݁, ݈ܵ݁ ௅݂௜௡௞஼௢௡௡௘௖௧௢௥௦ை௨௧)൯,…൫(݊݁݌ݕܶ݇݊݅ܮ, ,(௅௜௡௞஼௢௡௡௘௖௧௢௥௦ை௨௧݊݁݌ݕܶ݇݊݅ܮ (݈݂ܵ݁, ݈ܵ݁ ௅݂௜௡௞஼௢௡௡௘௖௧௢௥௦ை௨௧)൯ۙۘۖۖ

ۖۗۖ
 

ܥܫ

=  

ەۖۖ
ۖۖۖ
ۖۖۖ
۔ۖۖ
ۖۖۖ
ۖۖۖ
ۓۖۖ ൫(݁݀݋ܰݎ݁ݐ݈݅ܨ, ,(௅்ଵை௨௧݁݀݋ܰݎ݁ݐ݈݅ܨ ,1݁݌ݕܶ݇݊݅ܮ) ,݁݀݋ܰݎ݁ݐ݈݅ܨ)1ே௢ௗ௘ூ௡ )൯,…൫݁݌ݕܶ݇݊݅ܮ ,(௅்௡ை௨௧݁݀݋ܰݎ݁ݐ݈݅ܨ ,݊݁݌ݕܶ݇݊݅ܮ) ,݁݀݋ܰݎ݁ݐ݈݅ܨ)ே௢ௗ௘ூ௡ )൯,൫݊݁݌ݕܶ݇݊݅ܮ ,(௅்௡ାଵை௨௧݁݀݋ܰݎ݁ݐ݈݅ܨ ,݇݊݅ܵ݇݊݅ܮ) ,݁݀݋ܰݎ݁ݐ݈݅ܨ)ே௢ௗ௘ூ௡ )൯,…൫݇݊݅ܵ݇݊݅ܮ ,(௅்௠ை௨௧݁݀݋ܰݎ݁ݐ݈݅ܨ ,݇݊݅ܵ݇݊݅ܮ) ,ݎ݁ݐܽ݀݌ܷݎ݁ݐ݈݅ܨ)ே௢ௗ௘ூ௡ )൯,ቀ݇݊݅ܵ݇݊݅ܮ ,(௅்ଵை௨௧ݎ݁ݐܽ݀݌ܷݎ݁ݐ݈݅ܨ ൫1݁݌ݕܶ݇݊݅ܮ, 1௎௣ௗ௔௧௘௥ூ௡ ൯ቁ݁݌ݕܶ݇݊݅ܮ ,…ቀ(ݎ݁ݐܽ݀݌ܷݎ݁ݐ݈݅ܨ, ,(௅்௡ை௨௧ݎ݁ݐܽ݀݌ܷݎ݁ݐ݈݅ܨ ൫݊݁݌ݕܶ݇݊݅ܮ, ௎௣ௗ௔௧௘௥ூ௡ ൯ቁ݊݁݌ݕܶ݇݊݅ܮ ,ቀ(ݎ݁ݐܽ݀݌ܷݎ݁ݐ݈݅ܨ, ,(௅்௡ାଵை௨௧ݎ݁ݐܽ݀݌ܷݎ݁ݐ݈݅ܨ ൫݇݊݅ܵ݇݊݅ܮ, ௎௣ௗ௔௧௘௥ூ௡ ൯ቁ݇݊݅ܵ݇݊݅ܮ ,…ቀ(ݎ݁ݐܽ݀݌ܷݎ݁ݐ݈݅ܨ, ,(௅்௠ை௨௧ݎ݁ݐܽ݀݌ܷݎ݁ݐ݈݅ܨ ൫݇݊݅ܵ݇݊݅ܮ, ௎௣ௗ௔௧௘௥ூ௡ ൯ቁ݇݊݅ܵ݇݊݅ܮ ,൫(ݏݎ݋ݐܿ݁݊݊݋ܥ݇݊݅ܮݎ݁ݐ݈݅ܨ, ,(௅்ଵை௨௧ݏݎ݋ݐܿ݁݊݊݋ܥ݇݊݅ܮݎ݁ݐ݈݅ܨ ,1݁݌ݕܶ݇݊݅ܮ) ,ݏݎ݋ݐܿ݁݊݊݋ܥ݇݊݅ܮݎ݁ݐ݈݅ܨ)1஼௢௡௡௘௖௧௢௥௦ூ௡ )൯,…൫݁݌ݕܶ݇݊݅ܮ ,(௅்௡ை௨௧ݏݎ݋ݐܿ݁݊݊݋ܥ݇݊݅ܮݎ݁ݐ݈݅ܨ ,݊݁݌ݕܶ݇݊݅ܮ) ,ݏݎ݋ݐܿ݁݊݊݋ܥ݇݊݅ܮݎ݁ݐ݈݅ܨ)஼௢௡௡௘௖௧௢௥௦ூ௡ )൯,൫݊݁݌ݕܶ݇݊݅ܮ ,(௅்௡ାଵை௨௧ݏݎ݋ݐܿ݁݊݊݋ܥ݇݊݅ܮݎ݁ݐ݈݅ܨ ,݇݊݅ܵ݇݊݅ܮ) ,ݏݎ݋ݐܿ݁݊݊݋ܥ݇݊݅ܮݎ݁ݐ݈݅ܨ)஼௢௡௡௘௖௧௢௥௦ூ௡ )൯,…൫݇݊݅ܵ݇݊݅ܮ ,(௅்௠ை௨௧ݏݎ݋ݐܿ݁݊݊݋ܥ݇݊݅ܮݎ݁ݐ݈݅ܨ ,݇݊݅ܵ݇݊݅ܮ) ஼௢௡௡௘௖௧௢௥௦ூ௡ )൯݇݊݅ܵ݇݊݅ܮ ۙۖۖ

ۖۖۖ
ۖۖۖ
ۖۘ
ۖۖۖ
ۖۖۖ
ۖۖۖ
ۗ

 

݊ = ݉ ݇݊݅ܮ ݐܿ݁ݎ݅݀݊ܫ ݊݅ ݏ݁݌ݕܶ݇݊݅ܮ# =  ݈݁݀݋݉ ℎ݁ݐ ݊݅ ݏ݁݌ݕܶ݇݊݅ܮ# ݈ܽݐ݋ܶ
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