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Abstract

Reconfiguration overhead is an important obstacle that limits the performance of on-line scheduling algorithms in reconfigurable computing
systems and increases the overall execution time. Configuration reusing (task reusing) can decrease reconfiguration overhead considerably,
particularly in periodic applications or the applications in which the probability of tasks recurrence is high. In this paper, we improve reusing
technique in order to reduce reconfiguration overhead and decrease total execution time of the tasks. In reusing method, input tasks are
divided into significant and non-significant tasks. Significant tasks are preserved on the RPU in order to be reused in near future. The main
contributions in this paper include new task significance calculation and performance evaluation of resizing the RPU partitions. A large
variety of experiments has been conducted on the proposed algorithm. Obtained results show when the recurrence of tasks is 40%, we have
up to 14% improvement in overall execution time of resizable reusing based scheduling comparing reusing without resizing, and up to 25%
improvement comparing scheduling without reusing.

Keywords: Reconfigurable Computing, On-Line Scheduling, Configuration Reusing, RPU Partitioning, Replacement Management,

Probability of Recurrence.

1. Introduction

Reconfigurable computing (RC) is widely used in modern
application due to developing the high speed reconfigurable
device such as FPGAs that can be reconfigured at run-time
and support partial reconfigurebility. RC systems include one
CPU and one or several Reconfigurable Processing Unit (s)
(RPU) [1, 2].

While RC systems can increase the computing
performance, it also has many challenges ahead, rising in
complex applications. A set of system services, forms a
reconfigurable operating system (OS) [3, 4], try to overcome
these challenges. Dynamic task allocation is an essential
service that helps to efficiently perform applications.

In this paper resource management and specially task
scheduling are studied as a part of a reconfigurable OS. In
particular, we focus on the problem of on-line scheduling the
tasks to the RPU in a RC system. We extend the reusing
based placement algorithm, previously proposed by the

authors of this paper in [5], to have more accurate
significance criteria for task selection. Also the effect of
partition resizing in the RPU is studied in detail to have more
reduction in the reconfiguration overhead and improvement
in the total execution time of the application. In the proposed
method, input tasks are divided into significant and non-
significant tasks. Significant tasks are preserved on the RPU
in order to be reused in near future. The main contributions
in this paper include proposing new task significance criteria,
and evaluating resizable partitioning of RPU surface.

In fact, in this method, the significant tasks are place and
preserved in RPU surface in such a way that fragmentation of
RPU surface is reduced. Also, dynamic partition resizing and
task replacement management are utilized to improve the
performance of the proposed method and reduce the task
rejection ratio in the application. As mentioned before, this
technique may be beneficial for the application in which
some tasks are repeated several times during the run time.
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The rest of the paper is organized as follows. In section 2
the model for task and placement problem in RPU are
described. In section 3 the previous and related works are
reviewed. Section 4 presents reusing based scheduling
algorithm and the new task grouping criteria. Simulation
results are placed in Section 5 for evaluating the performance
of task reusing and partition resizing. Finally the paper is
concluded in section 6.

2. RC System Consideration

In this section firstly our task model is described; then some
considerations regarding the task placement problem in RPU
are briefly presented.

Generally a task is a function synthesized to digital
circuit, and in RC system it can be programmed onto the
reconfigurable device (RPU) or performed by CPU. A task
has a size and a shape. The size gives the area requirement of
the task in reconfigurable units. In this paper all task shapes
are assumed to be rectangle and their execution times are
known in advance. Each task is defined as a 6-tuple

Ti = (eci, eri, wi ,hy, &, dj, ;) 1)

where ec;, er;, w; ,hi , a; , d; and r; denote execution time on
CPU, execution time on RPU, width, height, arrival time,
deadline and reconfiguration time of the task, respectively.
Tasks can be real-time or non real-time. The deadline of a
task is defined only for real-time tasks and determines the
latest finish time of the task. Also, the tasks can be dependent
or independent. Dependent tasks usually represented in a
directed task graph. This paper focuses on real-time and
independent tasks.

Regarding the execution of tasks, an important property
is preemption; so task execution can be preemptive or non-
preemptive. Although preemption techniques are useful,
resulting in efficient and fast on-line scheduling algorithm,
they seems to be too expensive for current reconfigurable
technology, because preemption and resuming task, requires
large context switches and needs additional external memory.
Hence, this paper focuses on the non-preemptive task model
i.e. once a task is loaded onto the device, it runs to
completion.

Since the mapping of tasks to the RPU in RC systems,
strongly depends on the area model of RPU, we should
clarify the RPU area model. Generally there are four area
models. The first one is flexible 2D area model which allows
to allocate rectangular tasks anywhere on the 2D
reconfigurable surface. This model yields to high device
utilization and high flexibility while it has difficult
scheduling and placement algorithms [6, 7]. The second
model is partitioned 2D model where the reconfigurable
surface is split into a statically-fixed number of allocation
sites, so called blocks [8]. Each block can accommodate at
most one task at a time. This model facilitates the scheduling
and placement but causes internal fragmentation. In the third
model, flexible 1D area model, tasks can be allocated
anywhere along the horizontal device dimension and the
vertical dimension is fixed. This model matches well current
FPGA technology that is partially reconfigurable in vertical
chip-spanning columns [9]. While the flexible 1D area model
leads to low complexity placement problem, it suffers from

both internal and external fragmentation. Finally the forth
model is partitioned 1D area model. This model combines
the characteristics of the second and third model. Again the
disadvantage lies in the potentially high internal
fragmentation. In this paper, we use the 1D area model and
we assume tasks have known execution times and there is no
dependency among them, no preemption is allowed, and 1D
area model are considered for RPU.

On the other hand there are two different approaches are
used for task placement: scanning method and management
of free spaces. The scanning techniques are recognition-
complete. This means they are optimal in the sense that they
find a feasible placement for a new task if sufficient
resources (free reconfigurable units) are available. Although
high run-time complexity for large device area is a drawback
of this technique, in 1D area model its run-time complexity is
acceptable. In fact, in the worst case, W (the width of the
RPU) potential placements have to be considered. In free
space management techniques, for placement a task, only the
free spaces are searched. So a list for free spaces is needed,
that will be updated on each event. Some of space
management techniques such as MER (maximal empty
rectangle) management [6] are recognition-complete and
some of them are not.

We consider a system that employs scanning-based
placement for putting tasks in the RPU.

3. Related Work

There are two categories of scheduling in RC systems which
affects on the algorithm of task placement in RPU.

The first one, which is simpler, is offline scheduling task
placement and there is less time limitation for finding the
optimal solution. However many researchers try to find the
best solution in shorter time [10-12].

The second type of task scheduling is online scheduling.
In online task scheduling, task arrives one after the other and
the placer has not any task graph in advance. So the
scheduler and placer should place the task in appropriate
location in RPU or decide to reject it from RPU and send it
to CPU in a short time. There are many researches address
this type of scheduling in recent years [13-23]. Among all
method of online scheduling, we focus on those that divide
the task and/or the RPU to a number of partitions.

Ahmadinia et al. have proposed an integrated scheduling
and placement algorithm in which the FPGA is divided into
slots [16]. Task are placed in one of the slots based on their
termination time. The width of the slots is also to be changed
during runtime in order to improve the quality of placement.

Roman et al. have presented a technique in which FPGA
area is divided into four partitions of different sizes [22].
Each partition has an associated queue where the hardware
manager places each arriving task depending on its size,
shape and real-time parameters as deadline. The algorithm
may change the queue selection policy, partition strategies
and the sizes or the number of partitions at run-time in order
to adapt itself to the parameters of arriving tasks.

Hassanly et al. have proposed an analytical model for a
partitioned RC system [23]. In their work partitions have
been defined according to the size of tasks that would be
placed on them.

In [18], a technique has been presented that reuse
hardware tasks to reduce reconfiguration overhead. The
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proposed algorithm migrate the tasks between hardware and
software resources and gives the priority to the hardware
tasks.

Reusing that is used in some previous researches, is a
technique that tries to reduce the configuration overhead
when a synthetic task may repeated in near future [5, 18, 24].

4. On-line Scheduling and Placement
Algorithm

Most of proposed algorithms for scheduling and placement
such as [6, 18, 26, 27] maintain the list of free spaces on
RPU surface and update the list at any task arrival and task
termination time. In such methods, once the execution of a
task finishes, the task is removed from RPU surface and its
area is added to free space list. Therefore, those algorithms
can not exploit configuration reusing (task reusing) as much
as possible. figurela shows an example in which task T°, is
an instance of T, (a copy of T,) that arrives at time a’,. In this
situation this task should be reconfigured again on the free
area of RPU. In this figure, dotted part of the tasks (R;)
indicate the reconfiguration time of the tasks.
Reconfiguration overhead (Reconfiguration time) is an
important obstacle that limits the performance of the RC
systems and increases the overall execution time of the tasks.
Reconfiguration overhead can considerably be decreased
configuration reusing, particularly in applications in which
some tasks are repeated frame by frame or packet by packet
such as audio and video processing, cryptography, network
applications and so on. Fine granularity increases the
probability of task repetition in applications.

In this paper we try to improve on-line scheduling, by
reusing a group of tasks specified by new task selection
criteria. In reusing technique, some of arrived tasks will not
be removed from RPU surface after finishing their execution,
and they stay on RPU as far as possible. Therefore if these
finished tasks are recurred in the future, we can reuse the
existing configuration of the recurred tasks and the
reconfiguration overhead will be eliminated. figurelb shows
an example of this situation.

Although maintaining the tasks on RPU increases the
probability of task reusing and decreases the reconfiguration
overhead, it is not possible to maintain all arrived tasks on
the RPU. Therefore the arriving tasks are divided into two
groups: significant tasks and non-significant tasks, called
most significant (MS) tasks and least significant (LS) tasks
respectively. MS tasks are preserved on the RPU after their
completion, while LS tasks are removed.

In fact, the existing tasks on the RPU are divided into
three types at any given time: (1) running tasks which are
currently executing on the RPU, (2) scheduled tasks which
have been scheduled but their execution have not been
started yet, (3) preserved tasks which their execution have
been completed.

Also, RPU consist three different areas at any given time:
(1) free area in which there is no task, (2) occupied area
which includes the running tasks and scheduled tasks, (3)
preserved area which includes the preserved tasks.

Figure 2 indicates an example of free, occupied and
preserved areas on a RPU on time ty, if T, and Ts are MS
tasks.

Time Time

-l
1)
-
&

fd

RPU Width

@ (b)

RPU Width

Figure 1. An example of task scheduling and placement (a)
without reconfiguration reusing and (b) with reconfiguration
reusing

Considering the preservation may increase the
fragmentation on RPU surface. In order to prevent RPU
surface fragmentation, we partition RPU surface and put
together the MS tasks in a partition. LS tasks are placed in
another partition. The size of partitions may be fixed or
dynamically be changed during run-time, in two different
schemes which will be studied in section 5.

An issue that should be considered is that when the
workload (number of arriving tasks per time unit) increases,
preserving MS tasks on the RPU’s MS partition may increase
the probability of rejection of the new arriving tasks because
the free area is reduced. In order to prevent task rejection in
such situations, a technique is used for task replacement
management which makes us able to replace preserved tasks
by newly arrived task. In fact, the scheduling algorithm
decreases the overall execution time of the tasks while
preserving the rejection ratio in low value.

According to above description, the proposed algorithm
includes four main parts: 1) task grouping, 2) task scheduling
and placement, 3) task replacement management, and 4)
dynamic partition resizing (only for dynamically adapted
scenario).

These parts are described in the rest of this section in
details.

4.1. Task Grouping

As described before the arriving tasks are divided into two
groups: MS and LS tasks. We define a new significance
function for each task called SG; which includes following
components:

1) The probability of task recurrence in the future; this

parameter is denoted by P,.

2) Reconfiguration overhead: the ratio of reconfiguration

time to execution time of a task (L); this parameter is
er,

denoted by c.
3) Width ratio: the ratio of task width to partition width
(W.); this parameter is denoted by WR,. The parameter

p

W, will be described in this section.

4) Reconfiguration speedup: the ratio of CPU execution
time for task to total RPU execution time for task
includes reconfiguration time and execution time for

task( i
er, +r,

); this parameter denotes by S, .
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Parameter P. can be calculated using Poisson probability

1
distribution function. According to Poisson distribution
function, the probability of arriving k tasks in next time
interval At is calculated as following:

k x e—l

A
PAt(k) = ki

O]

where, 4 is the average number of arrived tasks in past time
interval At.
Thus, the probability of recurrence, B, for task T; , is the

probability of arriving one instance of task T; in next time
interval At, and is calculated as following:

1 a4 )
p,)=2 Xle =i xeh =P ®)

where, A is the average number of arrived instances of task

T; in past time interval At.
The significance function of a task, SG;, is a Boolean

parameter which can be determined as following:
SG; =(P, 2k;) A(O; 2k,) A (S; 2k;) A (WR; <k;) 4

where k;, k,, k; and k,are the thresholds between 0 and 1;
when the value of SG;is ‘1’, the task is considered as
significant task and vice versa.

Time
A Occupied Occupied Occupied
Kiny Preserved A8 proo Ades Free
Area Area Area
s
r Te
T
\ 3 1Ty
T T
RPU Width

Figure 2. An example of RPU surface fragmentation
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Figure 3. Total scheme of RPU partitioning

Equation (4) means that the task will be significant only
if it has large probability of recurrence and it has large

reconfiguration overhead and it has large gain for running on
RPU and it consumes lower RPU area. Consequently,
significant tasks are eligible for preserving on the RPU after
their completion. Preserving significant tasks may eliminate
the reconfiguration overhead for repetitive and low area
consumer, high gain task for running on RPU.

A task list is constructed which maintains the history of
arriving tasks including: the number of task recurrence along
with recurrence time. When a new task arrives at the system,
SG; is calculated for newly arrived task using the task list

information.

As described before, in this paper we consider two
partitions for the RPU surface: P sand Pys indicate portions
for most significant task and low significant task
respectively. The width of each partition can be found
according to o, which is defined by following equation:

_ Wus. 5
a=y )

where W,,; and W denote the width of the most significant

partition and width of RPU respectively. figure 3 shows the
partitioning scheme. Partition P ¢ is dedicated to place the

LS tasks and partition P, is dedicated to place the MS

tasks.

The partitions may be fixed in our first scheme and can
be resized dynamically according to the conditions of input
tasks in our second scheme. The details of partition resizing
are explained in section 4.4.

4.2. Task Scheduling and Placement

We consider scanning-based placement method for task
placement on the RPU. The tasks are placed from left to right
in partition P.s. In contrast, the tasks are placed from right to
left in partition Pys. This facilitates partition resizing which
will be described in section 4.4.

In what follows, we briefly summarize the scheduling
and placement algorithm.

Arrived tasks may be categorized into LS and MS groups.
So there are two procedures when a task arrives.

a. Scheduling and placement of LS tasks

Firstly the free area of P.s are checked by stuffing method
and the new task will be placed in free area if it is possible. If
not, resizing condition is checked (only in partition resizing
scheme), and if P 5 can be expanded as large as the required
area for newly arrived task, it will be placed in the resized
partition. Finally if there will not sufficient area in the
partition P.s, even with resizing, the newly arrived task will
be rejected from RPU. It should be noted that each task will
be removed from P, s as soon as its execution be finished,
and will send to CPU for execution.

b. Scheduling and placement of MS tasks

There is a startup period for MS partition, in which Py is not
full and has free area yet. During this period, the tasks are
placed in RPU but will not remove after finishing. So Pys
will be full after transient time which is called startup period
MS partition enters to steady state period, by ending the
startup period. In steady state period, when a new significant
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task arrives, firstly scheduler checks the existing task, if there
is a copy of task in Pys and it has preserved, the new arrived
task be scheduled on the existing preserved task without
paying any reconfiguration overhead.

If the existing instance of new task is running, then the
finish time ( f;) of running instance is calculated according

to the start time and execution time of the task ( f, =s, +er, ).

Also, the latest start time (LST) of new task is calculated
regarding its deadline (LST, =d, —er,). If the LST of new

task is greater than the finish time of running instance, the
new task will be scheduled immediately after the finish time
of running instance and reconfiguration time of the new task
will be eliminated.

If two above states have not occurred, the feasibility of
partition expansion (resizing) will be examined. If partition
expansion is allowed, then the partition is resized and new
task may be placed on newly emerged area.

If partition expansion is not allowed or new task cannot
be accommodated into newly emerged area, one of preserved
tasks in partition Pys is selected to be replaced by newly
arrived task. The details of task replacement are explained in
section 4.3. Finally if task replacement is not possible, the
new task will be rejected.

All the lists which maintain occupied, preserved and free
areas are updated at each event (task arrival time and task
completion time).

4.3. Replacement Policy

As experessed in section 4.2 when there is not enough free
space on Pys to place a new task, one preserved task should
be selected from preserved area to be replaced by newly
arrived task.

Two different policies can be used: best-fit policy and
least probability of recurrence (LPR) policy. In best-fit
policy, the smallest preserved task which can accommodate
newly arrived task is selected for replacement. In fact, best-
fit policy aims at reducing the fragmentation on RPU surface.
In LPR policy, the task which has the smallest probability of
recurrence and is large enough to accommodate the new task
is selected for replacement. In fact, the task which has the
smallest probability of recurrence is the least recently
recurred task, because the probability of recurrence, P,

19

depends on the number of task recurrence in a specified time
period.

4.4. Dynamic Resizing of RPU Partitions

Partition resizing may be a good solution to prevent task
rejection when the workload is high. Partition resizing is to
expand the size (width) of the partition provided that there is
excess free area on adjacent partition. We consider a
parameter, called partition utilization (PU), for each partition
as following:

w

running

PU, = (6)

1 WH

where Wruuning and Wpe are total width of occupied area, by
running task in the partition and total width of the partition,
respectively. The less the value of PU;, the more there is free
area on the partition P;.

Resizing of partitions P s and Py are allowable (feasible)
only if the other partition utilization is lower than a threshold
that is considered 0.6 in this paper.

Figure 4 shows an example of partition resizing in which
partition Pys has been expanded. It should be noted that by
reaching MS to steady state, it should be full, and after that
there may be a free space only for short times that a task
replaced by a smaller task during replacement procedure.

Partition resizing makes us able to change the virtual
boundaries dynamically. This can decrease the probability of
task rejection when the workload increases or when the task
recurrence is low in an application. In section 5 we evaluate
partitioning of RPU when there is fixed size partition and
also compare the results with an adaptive resizing which
described in this section.

5. Performance Evaluation

To evaluate the performance of partitioning of RPU and
newly proposed metrics for grouping arrived tasks, SG; , we
developed a discrete time simulation framework in Matlab.
It has been carried out on a 2 GHz Core 2 Duo computer.
The simulated device consists of 96*64=6144 reconfigurable
units (RCUs), which corresponds to xilinx’s XCV1000
FPGA.

Time Time
& Prs | Py A Prs | Pus
Occupied Free Preserved Oceupied Free Oceupied Preserved
Area Area l Area Area Area I Area Area
I |
| I
‘ [ i 1
4 e
R [ al| - |
Tl I Tl l
=15 . . |2
I 317 | 3
< . P < - | BE—
Wi W Pas Wp, o “'I'.\:s
> >
RPU Width RPU Width

Figure 4. An example of partition resizing (a) before expansion of Pys, (b) after expansion of Pyg
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We have conducted our experiments on groups of input
tasks called task sets. Each task set includes 500 synthetic
tasks. All synthetic tasks have randomly generated
parameters. The probability distribution of task parameters
are based on real tasks in real world applications, such as
DCT [28] and FFT, DWT transformations and triple-DES
crypto-algorithm [29].

Other parameters of the generated task sets are
summarized in table 1.

To study the performance of reusing and resizing in
different conditions, we consider three input parameters.
Firstly ¢ which was defined in Equation (5). The second
one is recurrence property of the tasks. So a parameter called
Repetition Rate (RR) is considered for each task set as
following:

_ number of repetitive tasks in a task set <100 @)
total number of tasks in atask set

In fact, parameter RR indicates the percentage of
repetitive tasks in each task set.
The third one is workload which is defined as follows:

D w, xer,

WL — T, eAT 8
AW x AT ®)

where W is the total width of RPU and w;, er; were defined
in Equation (1). In fact WL,; represents the volume of the

occupied area and time by arriving tasks in time interval AT .

The parameters that we have derived by simulation
include total execution time (TET) of task sets, total rejection
ratio (TRR) which indicates the ratio of tasks rejection from
RPU, and speedup. Speedup shows the improvement in
speed for reconfigurable system consists of a RPU and a
CPU, comparing a non-reconfigurable system consists only a
CPU.

Table 1. Probability distribution of the parameters of the
generated tasks

Reconfigura
Execution Slack tion to
- . - Speedup
Width (w;) | Timeon (d; —a —er, —r)| Execution )
RPU (er;) Ratio '
(ri/ &)
Uniform Uniform Uniform Uniform Uniform
Dlstrl_butlo Dlstrl_butl Distribution Distribution D_|str|_but
nin onin L L ionin
interval interval in interval in interval interval
[2,40] | [5,100] [t . 50] [01.08] | 13,5

5.1. Simulation Results

In the first step of performance evaluation of reusing
technique we consider two partitions with a fixed size ratio
of MS partition in the RPU. Figure 5 shows the TET, TRR
and speedup, in terms of size ratio (« ) of fixed MS partition,
with several RR values. These curves show that if the value
of a has not been chosen correctly, the performance of the
system, will be drop strongly. For example if the RR of the
incoming tasks were high and a small value has been chosen
for «, then most of the MS tasks will be rejected to the CPU

and the reusing approach will not be fully exploited, and on
the other hand if this size ratio of fixed MS partition
considered high for a small value of the RR, then amount of
rejected LS tasks will be grown gradually and the
performance of the system will be suffered from an
inappropriate allocation of resources.

Although the figures show that there is a tradeoff in the
curves and one can find an optimum value for each RR but
since the behavior of the incoming tasks may be dynamically
changed, designing by a fixed size ratio for MS partition
(fixed a) is not a good solution for achieving the optimum
performance in both MS and LS partitions. For this reason an
adaptive resizing on partitions of the RPU width has been
used in this paper and figure 6 and 7 shows the TET, TRR
and Speedup curves for this state by considering several
parameters. In figure 6 the repetitive ratio has been
considered 30% and initialized size ratio for the MS are 25%,
50% and 75%. In figure 7 the initialized size ratio for MS has
been considered 50% and the RR are 20%, 40% and 60%. In
both cases the workload of tasks has been derived from
Equation (7).

Total Execution Time (1074 us)

i 1
0 25 3 35 40 45 50 55 B0 ES 70
Size Ratio for fixed MS Partition

ey

Total Rejection Ratio (%)

10 i i i v i
a 30 35 40 45 L] 55 1] A5

0 25 7
Size Ratio for fixed MS Partition
6 - . - - -
cel[—B—mR-20m e mRoa0w — 7 -mReme] P i |

Speedup

20 25 30 35 40 45 S0 55 80
Size Ratio for fixed MS Partition

Figure 5. TET, TRR and speedup curves for the fixed size
ratio of MS partition by several repetitive ratio
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Figure 6. TET, TRR and Speedup curves by reusing and
resizing approach in terms of workload with several MS size
ratio

Figure 6 shows that in a low workload, choosing a correct
MS size ratio will not affect very intensively, because there
is always some free space in the RPU for resizing and the
performance of several MS size ratio are approximately
equal. But when the workload grows then tasks will rapidly
fill RPU.

In such situation choosing a suitable initialized MS size
ratio will be important. The best initial value for & depends
on recurrence ratio of incoming tasks, RR. This phenomena
shows in figure 6 when the workload is high, the rejection
ratio of LS tasks will be grown and the total performance of
the system will be degraded, because both partitions have
been full and resizing is not possible. Figure 7 also shows the
effectiveness of RR on the system performance. It can be
seen that in a high workload by using an enough space for
the MS tasks for large RRs, a good performance can be
achieved. In both figure 6 and 7 the speedup of the system
will be degraded by increasing the workload, because the
rejected tasks to the CPU will be increased and less tasks can
uses the RPU capability to have a small execution time.

Figure 8 shows the comparison of three approach
partitioning in the RPU in total execution time, one partition,
two fixed partitions with reusing, and two resizable partitions
with reusing. The good behavior of reusing and resizing
approach has been depicted in this chart. Figure 8 shows,
when RR is 60%, there is up to 35% improvement in the
overall execution time of tasks for scheduling with two
resizable partitions and reusing, comparing one partition
RPU (no partitioning scheme); and there is 20%
improvement in the overall execution time of tasks for
scheduling with two resizable partitions and reusing,
comparing two fixed partitions with reusing. These values
will respectively be 25% and 14% when RR is 40% .

MS Size Ratio = 50%
H RRrR=60% M RR=40% [J] RR=20%

"4 us)

=]
=]

15 19 28 44 75
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o w5
S 88
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£
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MS Size Ratio = 50%
B RR=60% M RR=40% [] RR=20%

Speedup

S R W el Oyl 08

15 19 2.8 44 7.5
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Figure 7. TET, TRR and Speedup curves by reusing and
resizing approach in terms of workload with several
Repetitive ratio

Workload=2.8

o

RR=40% RR=60%

4 ug)

B Two Partitions, Reusing with Resizing
B Two Partitions, Reusing with Fixed Partitions
] without Partitioning (one partition)

Figure 8. Comparison of three approach, one partition, two
partitions with reusing and fixed partitions, and two
partitions with reusing and resizing

So with enough percent of recurrence ratio of incoming
task, reusing and resizing approach can decrease the
overhead time of reconfiguring of the task and reduce the
total execution time consequently.

6. Conclusion

In this paper, the problem of on-line scheduling for RC
systems is addressed. We consider two virtual partitions for
RPU surface and schedules arriving tasks on different
partitions according to their significance. The related works
are reviewed and new significant criteria for task reusing
have been presented. The significance of the input tasks
depends on their probability of recurrence in the near future,
their reconfiguration overhead, their size and their speedup.
The significant tasks are maintained on the RPU after their
completion as far as possible. Therefore they are reused
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when they recur in the future. Also, dynamic partition
resizing and task replacement management makes the
proposed algorithm stronger and more flexible.

Simulation results show these benefits of the proposed
algorithm. It has been shown that there is a tradeoff for « in
fixed partitions scheme, and also how resizing partitions can
improve the performance.

Future work can be concentrated on studying the effect of
replacement policies and changing the resizing strategies.
The other area for future work is extending the current work
to 2D task model.
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