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Identifying the system 
I have decided to do a traffic light system as the system that can be represented using the DEVS formalism.  The system is comprised of two one-way streets that intersect with a traffic light controlling the flow. Pedestrians also use this intersection to cross the street.  The pedestrians have a light indicating if it is okay to cross the street.  In this system, the top model is the Intersection System.  It can be decomposed into 5 simple sub models: 

1) Lights

2) Queues

3) Generators 

4) A Sensor

5) A Button

The Lights can be further broken down to two sub models:

1) Traffic Control

2) Walk Control

The Traffic Control can once again break down to two atomic models:

1) East-West Light

2) North-South Light

The Walk Control can also be broken down to two atomic models:

1) East-West Walk Signal

2) North-South Walk Signal

The lights are responsible for informing the cars and pedestrians whether it is safe to cross the intersection in their direction.

The generator system has four different generators, two producing cars, and the other two producing pedestrians.

The queue system also has four atomic models, four queues representing the cars and pedestrians waiting to cross the street if they are informed not to go.

The button is responsible for informing the light system that there is a pedestrian waiting to cross the intersection in the east-west direction.  Once this happens, the light will turn red in the north-south direction and inform the pedestrian that it is safe to cross.  

Here is a visual description of the system with the sub models and atomic models with their links.
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Similarly, the sensor is responsible for informing the light system that a car wants to cross the intersection in the east-west direction.

Coupled Model specification

Below is the coupled model specification taken from my intersection.ma file.  Following that is the specification as shown in class using ports.

[top]

components : Gens Qs Lights button@Button sensor@Sensor

Link : car_E@Gens car_E@Qs

Link : car_N@Gens car_N@Qs

Link : ped_NS@Gens ped_NS@Qs

Link : ped_EW@Gens ped_EW@Qs

Link : EW_car_Q@Qs car_in_Q@sensor

Link : EW_ped_Q@Qs ped_in_Q@button

Link : button_on@button button_on@Lights

Link : sensor_set@sensor sensor_set@Lights

Link : walk_stop_EW@Lights walk_stop@button

Link : light_red_EW@Lights light_red@sensor

Link : light_red_EW@Lights fill_Q_car_EW@Qs

Link : light_red_NS@Lights fill_Q_car_NS@Qs

Link : walk_stop_EW@Lights fill_Q_ped_EW@Qs

Link : walk_stop_NS@Lights fill_Q_ped_NS@Qs

Link : light_green_EW@Lights empty_Q_car_EW@Qs

Link : light_green_NS@Lights empty_Q_car_NS@Qs

Link : walk_EW@Lights empty_Q_ped_EW@Qs

Link : walk_NS@Lights empty_Q_ped_NS@Qs

[Qs]

components : car_E_Q@Queue car_N_Q@Queue ped_EW_Q@Queue ped_NS_Q@Queue

in : car_N car_E ped_NS ped_EW fill_Q_car_EW fill_Q_car_NS fill_Q_ped_EW 

in : fill_Q_ped_NS empty_Q_car_EW empty_Q_car_NS empty_Q_ped_EW empty_Q_ped_NS

out : EW_car_Q EW_ped_Q

Link : car_N enqueue@car_N_Q

Link : car_E enqueue@car_E_Q

Link : ped_EW enqueue@ped_EW_Q

Link : ped_NS enqueue@ped_NS_Q

Link : add@ped_EW_Q EW_ped_Q

Link : add@car_E_Q EW_car_Q

Link : fill_Q_car_EW fill_Q@car_E_Q

Link : fill_Q_car_NS fill_Q@car_N_Q

Link : fill_Q_ped_EW fill_Q@ped_EW_Q

Link : fill_Q_ped_NS fill_Q@ped_NS_Q

Link : empty_Q_car_EW empty_Q@car_E_Q

Link : empty_Q_car_NS empty_Q@car_N_Q

Link : empty_Q_ped_EW empty_Q@ped_EW_Q

Link : empty_Q_ped_NS empty_Q@ped_NS_Q

[Gens]

components : car_gen_N@Generator car_gen_E@Generator ped_gen_NS@Generator

components : ped_get_EW@Generator

out : car_N car_E ped_EW ped_NS

Link : out@car_gen_N car_N

Link : out@car_gen_E car_E

Link : out@ped_gen_NS ped_NS

Link : out@ped_gen_EW ped_EW

[Lights]

components : Traffic Walk

in : sensor_set button_on

out : light_green_NS light_red_NS light_green_EW light_red_EW walk_EW walk_NS

out : walk_stop_EW walk_stop_NS

Link : sensor_set sensor_set@Traffic

Link : button_on button_on@Walk

Link : light_green_NS@Traffic light_green_NS

Link : light_green_EW@Traffic light_green_EW

Link : light_red_NS@Traffic light_red_NS

Link : light_red_EW@Traffic light_red_EW

Link : walk_NS@Walk walk_NS

Link : walk_EW@Walk walk_EW

Link : walk_stop_NS@Walk walk_stop_NS

Link : walk_stop_EW@Walk walk_stop_EW

Link : walk_stop_NS@Walk walk_stop_NS@Traffic

Link : walk_stop_EW@Walk walk_stop_EW@Traffic

Link : light_green_NS@Traffic light_green_NS@Walk

Link : light_green_EW@Traffic light_green_EW@Walk

[Traffic]

components : light_NS@Light light_EW@Light

in : walk_stop_NS walk_stop_EW

out : light_green_NS light_green_EW light_red_NS light_red_EW

Link : walk_stop_NS walk_stop@light_NS

Link : walk_stop_EW walk_stop@light_EW

Link : light_green@light_NS light_green_NS

Link : light_green@light_EW light_green_EW

Link : light_red@light_NS light_red_NS

Link : light_red@light_EW light_red_EW

Link : light_red@light_NS opp_light_red@light_EW

Link : light_red@light_EW opp_light_red@light_NS

[Walk]

components : EW@Walk_No_But_Sen NS@Walk_But_Sen

in : sensor_set button_on light_green_NS light_green_EW

out : walk_EW walk_stop_EW walk_NS walk_stop_NS

Link : button_on button_on@NS

Link : sensor_set sensor_set@NS

Link : light_green_NS light_green@NS

Link : light_green_EW light_green@EW

Link : walk@EW walk_EW

Link : walk_stop@EW walk_stop_EW

Link : walk@NS walk_NS

Link : walk_stop@NS walk_stop_NS
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Atomic Model Specifications

The following is my specifications for my atomic models, followed by the pseudo code for each atomic model focusing on the output function, internal and external transitions.
[image: image6.png]Ao Flodels = € 80N A, Susrks A5

Ligie - Cight ns, dight=Ea0)

S:F el o s pnr, i cadd
% o A e gl
£ b e,
ofytion) < e 5
b RO
St e
Eulyellsad = luindba s bun y\.-?B L.wm
lrdiar h o,

UhlE St e

EVIRONTE . ey
.f‘ -

S 1 unle, shopoank,pan.srel o (63
% Lbubuncon, sowce oo | s gpanl

R S waked 4 -
G Lrent)m s | Ban Chodheing), = salk
suu'munﬂmw-m Senl st rayuall)
B {1 90w )  eth_stop.

EiaakB)= o fafeior) - bomite mcrin, b Cakp) ~ink; bolhubh-shyl
Acon = winlk. stug. o

i, k:k,wg—vmn Cusih )

R e S R Ty
Saicm) sk . Suegloadh) ok Sy Che oSl e
FubCigr-y gy~ s

e e Lt BRI b st i =
Acomi) =l ke Fulblhushy) "2 ik




[image: image7.png]Gengeatoe (oo

£ 8V Teusd 8 b
BRI R

PRR YL ES RN W (LW
ko L2
i o pete
R E ek o, bt _,;/* ey
T T

s k.
A AT o,
perna 25 Yoon | 5 0 (woabkostopiset) = o6k
Balont 22, o G~
bk

inl |, falabA=wE

\sv» tnijd—‘\wn"
V= seacare sk

Glusa,~ Ceise_ SR ot s, -l
¥ T

nuae Loy Lu»j
P e g S

ER AN S Y
fopaa® Bise, S ek 1 0) Sk

St oy ¢ Bl et

5u.mu Burk 1)

AR

t Sonla
eauu)‘ oy Ealhor 5 i





[image: image8.png]Fendto Codie For Atomie Medlole

cOvolied
Syj"\ﬂ Dv
state = L1l
Cor = nont A cac il g eac folse W"/
& = Emphd (S0 %) i Comim s tacs ok i
for dnavighks/

‘
Shel Gl ,ﬁi,(ﬂm; k), X Chygpe b, Xof by 'bmlwﬂ)i

Cone_Shte
Flx) oo
add(x, , Q)
Sqmm o
€% quaned
abz\L(Xu

gémi&om‘,i‘. i\
e o
‘&im;s\gm'e

dontfill
i€0x3)
Sme.= oo

stare =4il|

%mmﬁ : é»jm=sur1;m.._~ e



[image: image9.png]



[image: image10.png]Sensec

Siqma=oo

stare=oll

Semsor=talie /e tra if sor, Sal dhonsse %/

S (sensor, @ jencm @l ool ), lightrecll
! Case slafe
£

Weariin®):
Sigma= o iy
shre Zon 5 swnsor =true)

ol SiopnaSigmi—e

ook
€ Ll igrtered)
Siqmo=s

o

Hade=ofE
e Z e =S —eS
e

Sigma=sigma - e

St (snsov, e) T

Qane stake

ot
stare=ysait

Pt T

wonki o Aer hagpins %/
Alen) 7 serd Senser o port Senser—sckT



[image: image11.png]Generater
wixadion = Fiome

SEet

Co = nona Crype 1) /x M!mg/p@l‘ baﬁ;&wa/ﬁ

Sewlok )L
feneonr bakpenan/

5w<oud’,e\> i
Coy== f\)e-»zm\'d—\--.{-quv

AGY = § sonch Can To thie pork omt §

gl

sl recia pec e, cppliqioralChype: becoa
- @gué_g@d;‘iu YL s
casesiote

Grewn:

N ECwadkestop)
Sigra=Finero-step _sals
shite= yellow; rdqm%f*

lse.
S\ﬁnu:i\imve

o pp- Lt -reel)
Sigma s 001
Shate = botceol

el
Siqma e i e




[image: image12.png]Ydlowo ®
S siqme=tiqwe.” €
e P
5 Siqa Samas &
Sungreenved, ) T
Cose Stake.
H
m =red
Sigma= oo
red=trus,
aecr=flse
betficeds

=kake :%ru}x

- g

ewn=true

kak Hshaudel vgivn halpin /)
Algellewy 5 sench e o brepoct lightgreon
N Bethred) Zserdd Teol o e port light vedd



[image: image13.png]oo
Sipa=oe , stake=oft ) bukbon=Falle A Fpressed ¥

S (bukton, e, pedin-6 lhge bool) ik shep Chype ook )T
Caas stake il
LEE .
i (pedom_@y
Siqma = oabing ¥iine.
Stade = on} burton=teus
else Tsigna=sgmarel

soti,
Hlwale stop)

P

e /T sipmadagra- €% ®
ens 4
f rfq‘m_DA‘*')th'C
Suxbutton, e
crae shate.
oni
skate =set

Sigma= 0o
woit A ppier Vagpens )
Alon) & sencl budton o e poct budvon_on §





Testing strategies for each one of the models.

Each atomic model needs to be tested to ensure proper functionality.  This can be done using an ev file that specifies events sent to different ports of the model.  The atomic and coupled models should both be tested, and then the overall integration testing should be performed.  I created event files for each of my atomic models.  Unfortunately, I was unable to test the actual system or models as I ran into problems after successfully compiling my system.  Here is the event file that I was going to test walk signal atomic model with.

00:00:05:00 button_on true

00:00:25:00 light_green true

00:00:30:00 sensor_on true

00:00:50:00 light_green true

00:00:59:00 button_on true

00:01:08:00 light_green true

00:01:10:00 sensor_on true

00:01:18:00 light_green true

00:01:30:00 button_on true

00:01:40:00 light_green true

00:01:50:00 sensor_on true

00:02:10:00 light_green true

00:02:15:00 button_on true

00:02:25:00 light_green true

00:02:40:00 sensor_on true

00:02:55:00 light_green true
There are three inputs to the model, light_green indicating that the light has turned green and it is safe to allow pedestrians to cross the intersection in that direction, button_on indicating that a pedestrian going the opposite direction wants to cross the street so in this direction pedestrians should stop crossing, and similarly sensor_on which tells the walk signal that a car is waiting to cross the intersection in the opposite direction so we should halt pedestrians crossing in this direction.

There are two output ports, walk_stop and walk.  They indicate to the light in the same direction what the pedestrians are to do in this direction.  So when a button_on message is received, we should stop pedestrians from crossing and when all of them have had enough time to safely cross the street, we have to send an output to the light that it is okay to stop the cars in this direction.  From there, the other light can turn green and the pedestrian who pressed the button in the other direction can cross the intersection safely.  An input from the sensor works the same way.  When a message is received in the light_green port, this tell us that the light in this direction is green and it is safe to change the walk signal from don’t walk to walk.  The output file that would be generated if I were able to simulate the system should reflect this situation.

I wrote similar event testing files for each of the other atomic models.  The generator model didn’t need an event file because there are no input ports; they generate events on their own.  I set it up so they generated events via a normal distribution with a specific mean and standard deviation depending on the rate that cars and pedestrians approach the intersection.  These ev files are included in the package.

Building the Atomic Models using CD++ 

The final stage was to actually build the atomic models using CD++.  With the pseudo code created, the backbone of all the atomic models were already there; all that was left was putting it all together.  Once again, I was unable to determine if my atomic models are correct.  I know they are put together correctly since they compile without errors but I’m not positive that functionality is right.  I made a few minor modifications from the original specifications.  Originally, I had every queue sending an output to the whole system so it can keep statistics on how big the queues are getting and so it can determine if the cars are lining up for to long.  I made the model a bit easier by just assuming that the queues themselves can keep track of the information despite I didn’t include this in my implementation.  The actual code for the models are included in the package.  Everything else in the system was built to the original specifications except I wasn’t quite sure at the beginning how the light system was going to interact with the sensors or buttons but quickly saw how the links go.  I feel that I chose a slightly complex system since it had too many messages coming and going to one another.  The number of models was okay but keeping track of the links was time-consuming. 







































































































































































































