
Lecture

Distributed System: File Transfer Protocol

Initial Model: State and Events



Synchronous Transmission
Static Part of Model

Dynamic Part of Model

FTP: Abstraction and State Space in the Initial Model
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init: 
sender’s file ready for transmission

final: 
sender’s file transmitted to receiver

FTP: Events of Initial Model
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PO of Invariant Establishment

K(c): effect of init’s actions

v’ = K(c): BAP of init’s actions

Components

Rule of Invariant Establishment

Exercise: Generate Sequents from the INV rule.

init/inv0_1a/INV

init/inv0_2/INV
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Discharging PO of Invariant Establishment
n>0
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Exercise: 
Generate Sequents from the INV rule.

Rule of Invariant 
Preservation

final/inv0_1a/INV final/inv0_2/INV

PO of Invariant Preservation
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Discharging POs of m0: Invariant Preservation

final/inv0_1a/INV

final/inv0_2/INV

final/inv0_1b/INV

final/inv0_3/INV
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Summary of the Initial Model: Provably Correct

Correctness Criteria:
+ Invariant Establishment 
+ Invariant Preservation
+ Deadlock Freedom



Lecture

Distributed System: File Transfer Protocol

1st Refinement: State, Events, Proofs



FTP: Abstraction in the 1st Refinement
m0: most abstract

m1: more concrete than m0 ftp.%fEnwn.us2. gradual
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FTP: State Space of the 1st Refinement

Exercises
inv1_2: elements up to index r - 1 have been transmitted
inv1_3: transmission completed means no more elements to be transmitted
thm1_1: transmission completed means receiver has a copy of sender’s file

Static Part of Model

Dynamic Part of Model

r value indicates :
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init: getting the transmission ready

FTP: Concrete Events in 2nd Refinement

receive: transmitting element by element

final: finalizing the transmission
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