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. ABSTRACT delta delayafter the current simulation time. This means
that if the simulation time i, then a signal scheduled

Hardware Description Languages (HDL) like VHDLto change value will not be updated unfil,;. Delta
are widely used to design and simulate with progrardelays can cause the simulator to repeat the series of
mable logic devices. Simulation of very large scalstatements inside a process more than once.
integrated digital systems (VLSI) is of great importance We now describe how we can use the VHDL tools
as it assures system correctness and maximizes systgrgimulate a parallel message passing algorithm. The
performance ([1], [2], [4]). The utilization of parallelVHDL code description will be presented in the paper.
simulation introduces the problem of how to partition thassume that a communication scheduling algorithm that
logic gates and system behaviors of the circuit amoa@ows pipeline based processing of messages has been
the available processors in order to obtain maximugeveloped. Also, assume that the pipeline strategy has
speedup. This paper presents how a series of sequentide stagesstg0, stgl, and stg2. To make a VHDL
statements like VHDLprocessesand signals can be description for the message passing problem we first
used to simulate parallel message broadcasts. Proceggesl to activate transfer processes by assigned transfer
and signals are the most important VHDL parts fafignals and then to identify a set of variables that act as
simulation. stage registers.

A VHDL processis a construct for embodying al- When a transfer process executes, a message from a
gorithms. A process is used to describe the behaviormajde is passed to the staging register of the pipeline. Sup-
a part of the design using a series of sequential stap®se that there are 6 parallel processes that can execute
ments. In a parallel processor system, communicationaisa time:Fy, Py, P,...Ps. Each of the transfer processes
performed via message passing; at any instance of tingesensitive to a change of value that occurs in a signal
a number of processors exchange messages, that is, nargn originally defined array of bit or logigector type.
processes are running. In our modeling approach, a ¥é& name this arrayransfer_processor_list. In other
of parallel running processes will be mapped to a sebrds, this processor list is a bit vector with its values
of VHDL processes. A VHDL process has two stateseing 1 if the corresponding processor is to send a mes-
active or suspended. The processes to be executedsage during a simulation cycle, or 0 if the corresponding
put into a process queue. Once a process is selectedpimcessor remains idle. The decision on the processes
execution, it is put to active state and all the sequentihlat will execute is taken by the scheduling algorithm
statements inside are executed one by one. As soorthes successively updates the bit vector. A new simulation
the last statement is executed, the process reachescywe begins when theéransfer_processor_list gets
"suspended” state. A process becomes active again oalynew value or when a previously executed process
when there is a change of value in any of ddving suspends. Each simulation cycle consists of a number
signals A driving signal is a special VHDL element of delta cycles Each delta cycle updates the value of
that can cause a process to execute. A process associditedtage registers.
with a signal is executed if the signal changes value. TheFigure 1 illustrates the simulation cycles created and
list of signals that may cause a process to run is calldte changes occuring in each cycle, for the six processes.
sensitivity list. It is obvious that more than one signalnitially, all signals that may activate processes are set to
may cause a process to execute and there may be mzerp. Assume that the algorithm decides that processes
processes running, triggered by the same signal. Itis and P, must send a message at a time. This means
important to note that VHDL signals do not change valugat the 6-bit signatrans fer_processor_list transitions
like variables do in a high-level programming languagéo "110000” (the first two bits change value) during the
A new value isscheduledo be assigned to a signal ondirst simulation cycle. This causes two transfer processes



Simeycle | & | R |A|B| ||| sl stgl stg2
1 40| 1|t |o|o]|0|0|NULL|NULL | NULL tps="11000"after 20ns;
+1 (1 1|1 0(0| 00| F,A |NULL | NULL
2 +ofo|o|1|1]|0o]|o]|mA|NULL|NULL|  Suché values are very important for VHDL parallel
+1| 0o f1|1]0]|0|FRA| g |NULL simulation. When describing parallel behaviors with
t2| 0oL L]0)0) R R A |NULL VHDL sequential statements, the sequence of these
3 +p 0o opoyr 1 BB R A | NULL statements is of no importance, unless we force them to
1101071010 1)1 |BF) Bk stgl be executed in specified times.
ai e Tl [ B I e e el L R This paper is the beginning of a research on how
oo jo it AR RBIAAL 9 model parallel algorithms and applications with a
hardware description language like VHDL. We initially
Fig. 1. Simulation Cycles & Signal updates focus on producing the VHDL source that describes the

necessary operations required by a parallel algorithm.
Our key idea is to map parallel executing processes
to VHDL processes and use signals drivers for process

w aqd P.l 0 exgcutg. After & cycle, the firsf[ stage of activation. The signal values are updated by the message
the pipeline (which is modeled by stage register stg0) ?Assing algorithm

updated with its new value, that is, it handles the proper
data for the messages froRy and P;. In Figure 1, we

show that by assigning the valués and P; to stg0. REFERENCES
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The scheduling algorithm keeps on generating inlt!
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we should write:
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