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Proença, editors, Coordination Models and Languages - 18th IFIP WG
6.1 International Conference, COORDINATION 2016, Held as Part
of the 11th International Federated Conference on Distributed Com-
puting Techniques, DisCoTec 2016, Heraklion, Crete, Greece, June
6-9, 2016, Proceedings, volume 9686 of Lecture Notes in Computer
Science, pages 84–100. Springer, 2016.

[DJAB15] Kasper Dokter, Sung-Shik Jongmans, Farhad Arbab, and Simon Bli-
udze. Relating BIP and reo. In Sophia Knight, Ivan Lanese, Alberto



BIBLIOGRAPHY 176

Lluch-Lafuente, and Hugo Torres Vieira, editors, Proceedings 8th In-
teraction and Concurrency Experience, ICE 2015, Grenoble, France,
4-5th June 2015, volume 189 of EPTCS, pages 3–20, 2015.

[DJAB17] Kasper Dokter, Sung-Shik Jongmans, Farhad Arbab, and Simon Bli-
udze. Combine and conquer: Relating BIP and reo. J. Log. Algebraic
Methods Program., 86(1):134–156, 2017.

[DJL+15] Alexandre David, Peter Gjøl Jensen, Kim Guldstrand Larsen, Marius
Mikucionis, and Jakob Haahr Taankvist. Uppaal stratego. In Chris-
tel Baier and Cesare Tinelli, editors, Tools and Algorithms for the
Construction and Analysis of Systems - 21st International Confer-
ence, TACAS 2015, Held as Part of the European Joint Conferences
on Theory and Practice of Software, ETAPS 2015, London, UK, April
11-18, 2015. Proceedings, volume 9035 of Lecture Notes in Computer
Science, pages 206–211. Springer, 2015.

[DKV09] Manfred Droste, Werner Kuich, and Heiko Vogler. Handbook of
weighted automata. Springer Science & Business Media, 2009.

[Dok19] Kasper Dokter. Multilabeled petri nets. In Farhad Arbab and Sung-
Shik Jongmans, editors, Formal Aspects of Component Software - 16th
International Conference, FACS 2019, Amsterdam, The Netherlands,
October 23-25, 2019, Proceedings, volume 12018 of Lecture Notes in
Computer Science, pages 106–126. Springer, 2019.

[ECT] Extensible coordination tools ECT. http://reo.project.cwi.nl.
Accessed: 2018-03-23.
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Appendix A

Original CSDF program

import multiprocessing as mp

import queue

import psutil

import time

def dummy_work(duration):

a = 1

for i in range(duration * 100000):

a = (a * i) % 10000

def put_or_lose(e):

try:

e.put_nowait(True)

except queue.Full:

pass

def A1(e1 , e2 , e3):

wcet = 5

psutil.Process ().cpu_affinity ([0 ,1])

while True:

dummy_work(wcet)

put_or_lose(e1)

put_or_lose(e3)

dummy_work(wcet)

put_or_lose(e1)

put_or_lose(e3)

dummy_work(wcet)

put_or_lose(e2)

put_or_lose(e3)

def A2(e1 , e4):

wcet = 8

psutil.Process ().cpu_affinity ([0 ,1])

while True:

e1.get()
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dummy_work(wcet)

put_or_lose(e4)

def A3(e2 , e5):

wcet = 24

psutil.Process ().cpu_affinity ([0 ,1])

while True:

e2.get()

dummy_work(wcet)

put_or_lose(e5)

def A4(e3 , e4 , e5):

wcet = 4

psutil.Process ().cpu_affinity ([0 ,1])

throughputs = []

while len(throughputs) < 500:

t = time.time()

dummy_work(wcet)

e3.get()

e4.get()

dummy_work(wcet)

e3.get()

e4.get()

dummy_work(wcet)

e3.get()

e5.get()

throughputs.append(round (1000*( time.time()-t)))

print(throughputs)

if __name__ == ’__main__ ’:

e1 = mp.Queue (50)

e2 = mp.Queue (50)

e3 = mp.Queue (50)

e4 = mp.Queue (50)

e5 = mp.Queue (50)

A = [

mp.Process(target=A1,args=(e1, e2, e3), daemon=True),

mp.Process(target=A2,args=(e1, e4), daemon=True),

mp.Process(target=A3,args=(e2, e5), daemon=True),

mp.Process(target=A4,args=(e3, e4, e5), daemon=True)

]

for p in A:

p.start()

A[3]. join()



Appendix B

Scheduled CSDF program

import multiprocessing as mp

import queue

import psutil

import time

def dummy_work(duration):

a = 1

for i in range(duration * 100000):

a = (a * i) % 10000

def put_or_lose(e):

try:

e.put_nowait(True)

except queue.Full:

pass

def A1(e1 , e2 , e3 , b):

wcet = 5

psutil.Process ().cpu_affinity ([0 ,1])

while True:

b.wait()

dummy_work(wcet)

put_or_lose(e1)

put_or_lose(e3)

b.wait()

b.wait()

dummy_work(wcet)

put_or_lose(e1)

put_or_lose(e3)

b.wait()

b.wait()

dummy_work(wcet)

put_or_lose(e2)

put_or_lose(e3)

b.wait()
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def A2(e1 , e4 , b):

wcet = 8

psutil.Process ().cpu_affinity ([0 ,1])

while True:

b.wait()

e1.get()

dummy_work(wcet)

put_or_lose(e4)

b.wait()

def A3(e2 , e5 , b):

wcet = 24

psutil.Process ().cpu_affinity ([0 ,1])

while True:

b.wait()

e2.get()

dummy_work(wcet)

put_or_lose(e5)

b.wait()

def A4(e3 , e4 , e5 , b):

wcet = 4

psutil.Process ().cpu_affinity ([0 ,1])

throughputs = []

while len(throughputs) < 500:

t = time.time()

b.wait()

dummy_work(wcet)

e3.get()

e4.get()

b.wait()

b.wait()

dummy_work(wcet)

e3.get()

e4.get()

b.wait()

b.wait()

dummy_work(wcet)

e3.get()

e5.get()

b.wait()

throughputs.append(round (1000*( time.time()-t)))

print(throughputs)

def Scheduler(b1 , b2 , b3 , b4):

b1.wait()

b1.wait()

b1.wait()

b2.wait()

b1.wait()

b1.wait()
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b2.wait()

b4.wait()

b1.wait()

b3.wait()

b4.wait()

while True:

b2.wait()

b2.wait()

b4.wait()

b4.wait()

b1.wait()

b1.wait()

b3.wait()

b1.wait()

b4.wait()

b4.wait()

b2.wait()

b1.wait()

b1.wait()

b1.wait()

b3.wait()

b2.wait()

b4.wait()

b4.wait()

if __name__ == ’__main__ ’:

e1 = mp.Queue (50)

e2 = mp.Queue (50)

e3 = mp.Queue (50)

e4 = mp.Queue (50)

e5 = mp.Queue (50)

b1 = mp.Barrier (2)

b2 = mp.Barrier (2)

b3 = mp.Barrier (2)

b4 = mp.Barrier (2)

A = [

mp.Process(target=A1,args=(e1,e2,e3,b1),daemon=True),

mp.Process(target=A2,args=(e1,e4,b2),daemon=True),

mp.Process(target=A3,args=(e2,e5,b3),daemon=True),

mp.Process(target=A4,args=(e3,e4,e5,b4),daemon=True),

mp.Process(

target=Scheduler ,

args=(b1,b2,b3,b4),

daemon=True

)

]

for p in A:

p.start()

A[3]. join()
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