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Abstract. Using a multivariable dynamic model for describing startup times of real Time Tasks
supposing the following considerations: The system is stationary, first order, with jitter and external
perturbations bounded with a normal distribution without correlation that closely represent

periodical behavior of real time tasks. To bear closer the task model in a concurrent system, systems

internal dynamics are required, those are represented through the parameter matrix in function of
output vectors in the regressive model as is for perturbations, but knowing their value is work for a

multivariable estimator. Results of an example performed on a real-time platform are presented,
considering periodic and concurrent tasks, an instrumental variable algorithm is used because of his

good convergence time and his relatively easy implementation.
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Introduction

Periodic tasks are usually found in several applications like airplanes and control process
where uniform monitoring is required. Modeling them is not simple because each of those

needs an adequate representation. A set of periodic concurrent tasks may be represented
using a multivariable state model where in explicit way the model is function of the

internal dynamic and previous states of the system's output information.

These matrix and perturbations are going to give the start times characteristics through
system evolution. A parameter matrix estimator is needed in order to adjust the model for

reconstruction, tracing and prediction in real time.

2 Start Times Model in PRTT (Periodic Real Time Tasks)

As seen in [1], [4), [5), [6, [10], [14] y [15], PRTT model is represented by a stochastic,
stationary, first order and first grade type difference equation; Considering that external
processor perturbations are not correlated and obey a normal distribution function.
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Proposition 1. (Absolute Arrival Time for RTT). The vector of absolute arrival times La

of an instance set with index k is described by:

L= L+П. (1)

Proposition 2. (Inter-arrival Time for RTT). The Inter-arrival time vector of an

instance with index k of a RTT J, set is describes as:

П, = А (П--M1(+U+W. (2)

Where: A& is the system parameter matrix with unknown dynamics bounded in agreement

with [7], [11], [12] у [14]; П.is the Inter-arrival times vector of instances with index k:

W₂ is the external processor perturbations vector, represented through random variables

with Gaussian distribution; Uxis the Inter-arrival times vector of reference.

Proposition 3. (Start Times for RTT). The starting times vector S of a feasible task with

index k of a set of RTT J, is described with:

S = S+U*+1'-V (3)

Comment 1. If an inter-start times vector T' is modeled it is just needed to add the jitter

V₂as internal perturbation to the state equation such that:.W+*Х =*П

X=AX-+U+V

П' = А (П--W-)+U+W+V

(4)

(5)

(6)

Proposition 4. (Periodic Tasks in Real Time). A set of PRTT is that J, 
where all their

instances have inter-arrival times vectors close to a periodic vector Тк.

Para A {,} [0,1] ai.J.k constante Vij,keZ

uk constant V ilkEZ'
Para U

3 Real Time Parameter estimator (RTPE)

In order to trace the parameter matrix dynamic of the concurrent 
PRTT a Real Time

Estimator is needed, which is defined in agreement to [3], [7],[10], [14], [15], [16] as:

Definition 1. (Real Time Parameter Estimator RTPE). AlI RTPE is a digital filter with

the following conditions:
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