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DISCRETE EVENT MODELS

1. What Is a Discrete Event Model?
2. Discrete Event Simulation
3. Efficiency of Discrete Event Simulation

4. Potential Ambiguities in Discrete Event Simulation
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Discrete Event Models

The system is a collection of processes that respond to events.

m  Each event carries a time-stamp indicating the time at which the event occurs.

Time-stamps are totally ordered.

A Discrete Event (DE) simulator maintains a global event queue sorted by the
time-stamps. The simulator also keeps a single global time.
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The system is a collection of processes that respond to events @
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Each event carries a time-stamp indicating the time at which the event occurs  ®
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A Discrete Event (DE) simulator maintains a global event queue sorted by the time-stamps @
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Discrete Event Simulator
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Discrete Event Simulator
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Discrete Event Simulator

T
—Anyevents —__NO

o
e eft?
— -
Yes Simulation
Advance global clock to fyrent, the time-stamp done!

of the earliest event(s) in the event queue.

| Update the values of all events having time-stamp = fcurrent. \

Activate and run all processes which are sensible to
the updated events; each process will eventually reach
a wait for a certain event and enter a wait state.

The activated processes have generated new events;
place these events at their right place in the event queue.

 daladnl) &lusYl Sloe Jos 1
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https://manara.edu.sy/



https://manara.edu.sy/

iz

6)liaJl

e g3lds 6 slxe

laliisls &)1 (event queue) &lus¥l dasld o 3azsy 4] . Slell do oy sl iasally Jo¥I Jlgudl salda O
EVROREVRANE

Jlly Aguzme Alidiue A il o azrgd Vg 28 &l 2asld () Gay 1dd : "No" LY cslS'13) o
Alad dde (8 L S qalA8¥1 allaidl &1 ual. (38Lel | eol)"Simulation done!”

A Bglasedl J) At s ALl Comy Joe i 1 ¥ il a1 s "Yes™ LlaYl <o 13) o
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"Activate and run all processes which are sensible to the updated events; each process will eventually .4
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"The activated processes have generated new events; place these events at their right place in the event .5
queue.”
(oY 2wl § el Lela G las) sia a (B Blusi cudy ud Al dill cilylaall)
EJNELPNINES Sl Wguzms cuals Ll Tu> Jeizell oo (A ladl 35kt ‘_g) sl oldesdl das 3T o
Jeaad |
g S ) @A HLall e Al Me 100 way yoms Juiedd oy Ll Lo Blae 558508 (JUll Jows (Ae ©
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LLeST 85501 5,05 ("Any events left?”) Jo¥1 sglastl J) Sl sgay caaslall 3 supaxdl AR o4 O
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Discrete Event Simulation

m  The discrete event model has been mainly used for system simulation.

o Several languages have been developed for system modeling based
on the discrete event model. Most well known:

- VHDL, Verilog (both used for hardware modeling),(SystemC

= Efficient way to simulate distributed systems.

In general, efficient for large systems with autonomous components, with
relatively large idle times. Systems with non-regular, possibly long times
between different activities.

Why is this the case?
Because DE simulation will only consider the particular times when a change

in the system (an event) occurs. This is opposed to, for example, cycle-based
models, where all clock-ticks are considered.

"The discrete event model has been mainly used for system simulation.”
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"Several languages have been developed for system modeling based on the discrete event model"” °
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"In general, efficient for large systems with autonomous components, with relatively large idle times. °

Systems with non-regular, possibly long times between different activities.'
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Discrete Event Simulation

m  Event driven models are primarily employed for simulation.

o Functional verification

a Performance evaluation

m  Both synthesis and formal verification are very complex with DE models.

o The classical trade-off between expressive power and the possibility of
formal reasoning and efficient synthesis.
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"Both synthesis and formal verification are very complex with DE models.” °
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"The classical trade-off between expressive power and the possibility of formal =

reasoning and efficient synthesis."
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An Example
) _"’E'f on S’N [51] [S2] .- - Initial values
| S1<=5 after/s\ [0]
Process A At time 10 Process A executes

T
ﬂvait on $1 \ ‘
............. (15 S1]
| S2<=18 aﬂw 5

~_
Process B
T T~ ‘
f\.“téif ons1:s2 ) 51 [s2]
- 7 (5] [0]
Process C .'

Processes B and C are ready to execute

Aalaazll Glus¥l Slee S5 13 55l pud S mins lkos Ylia oy2iu

t o gs Jlie
. (Signal 51, Signal SZ)QQS)UL!j (Process A, Process B, Process C) cilubas &5 (o (3980 o pllas JUll 1 8 Lyl
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<5 59Lud ST 8,LaY! Aayd Jax " 1 qay |da ST <=5 after 5 e podiw ldocdds @iy lodie ®
" Josdds Alasd (e Akl Slig 55950 iy o (O i S
:ProcessB o
§18,La¥l § i Sigu> Jlatiswaiton ST ®

Hosd Jaz " gy 1080 52 <= 18 after 10yl Juaidy agites « (ST 5 ) Lo s o Lootie
S Jdids Alas) (e Ay Dl 105950 iy (18 (59Lud S2 5,La1

:ProcessC o
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An Example

............ 81 [82]
| S1<=5after5 j E E
\Proées__sA/ B executes

|

S2
25~ 351

C executes

}

[§1] [S2]
Process C E

C executes
s JUEL Amslie
Ll A, 1§ oot Ll &1 Al e s
: (Global Clock) 15 88L=oll L=t cra3dl @
5220 (il cpad) ST=5 ShLaYl oud @
S1 4 Ty 01,181 W Leg¥ " duanil cnisals" Lzl Process C g Process B :olleall &il> @
15 crapll i JadBadeall” 1
dyaidy () (Sl agdy « (waiton ST csB)ST aas caun 15 o3l e 53al> Cesl ProcessB iy ©
S2<=18 after 10 ga Lla ii5 uay Process B 3hio O
- s &> gz agatu Process B i gqaylda 0
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Delta Delay/Delta Cycles

= A zero delay event will be registered at a time which is infinitesimally delayed
relative to the current time.

A delta delay will be introduced on the event = the new event will be
consumed in the following simulation cycle and not the current one.
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.(Delta Cycles)
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"A delta delay will be introduced on the event = the new event will be consumed in the following .2
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An Example
/Wa't onSx\ [S1] [S2] .- - Initial values

| S1<=5after5 | [0]
\ ...... //

Process A At time 10 Process A executes
T .
/Nait on S1 \ - s
[/ -S-2-<-=-1-8- ----- -/“ 15 7?7
L
Process B

/
| waitonS1,52 |

=
NG % 5 [0

S

Process C "

Processes B and C are ready to execute
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/ait on Sx

| S1<=5after5
\1_7_7_7__//
Process A
T T
{/wait on S1 \\

\\ ..... /

Process B

Process C
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An Example

1] [s2]
(5] [0]

B executes

'

15(+3)] .| %_

C executes

C}‘LA éé@.a

'In the following simulation cycle: time 15(+3) |

}

51 [S2]
[5] [18]

C executes

https://manara.edu.sy/



https://manara.edu.sy/

