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Evaluating GUI Systems Based on the Analysis of Process Execution Behaviors
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Abstract  Traditional methodology with throughput as a performance metric is not appropriate
for evaluating interactive applications on GUI-based systems, because non-determinate user input
time takes up most of the total execution time. In this case, user’s perception is more important.
In multi-user shared GUI systems, the resources available to a single user are limited, and the
processing latency for user requests may be prolonged. So the subtraction of user input time from
total time, namely the “real execution time”, can truly reflect the user-perceived performance. It
is a difficult problem to extract the real executing time from the end-to-end time. This paper in-
troduces a novel method of evaluating GUI systems based on the analysis of process execution be-
haviors, and presents a sectional maximum correlation algorithm, which is able to extract the real
executing time accurately. In order to record kernel traces, a tool called Pro is designed and im-
plemented, which can record pieces of trace produced during kernel profiling quickly and accu-

rately, while introduces a quite small extra cost of time and kernel space. Four GUI-based appli-
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cations on systems with different memory sizes are analyzed, and the experiment results fully

demonstrate the veracity and the efficiency of this method.
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Background

The traditional system evaluating methodology which fo-
cuses on throughput-related metrics is appropriate for bench-
marking computing dense systems. However, it has great
limitation for analyzing the performance of interactive appli-
cations on GUl-based systems, because on-determinate user
response time takes up most of the total execution time. In
multi-user shared GUI systems, the resources available to
each user are quite limited, and the system response time for
one request can be user-perceived. User interface studies in-
dicate that a user’s perception should be the arbiter of per-
formance.

Interests in the research of quantifying interactive per-
formance have been really recent. Endo et al. put forward
event-latency as an evaluation metric in 1996. This metric
was accepted by the subsequent research and much work has

been done on extracting event-processing latency from the to-

tal time, e. g. , the idle algorithm by Endo et al. and the
VNCPlay tool by Zeldovic et al. However, to the best of our
knowledge. there have been no methods that can do accurate
extraction.

In the paper, the authors use the “real execution time”,
which is the sum of all event-latency, as a parameter to eval-
uate how efficiently interactive applications work on GUI-
based systems. The authors introduce a novel method of
evaluating GUI systems based on the analysis of process exe-
cuting behaviors, and present a sectional maximum correla-
tion algorithm, which can accurately extract the real execu-
ting time from the total time. Experiment results fully dem-
onstrate the veracity and the efficiency of this method.
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