






concurrency operations.

D. EXPERIMENTS

D.1 Experimental Settings
Fig.16 shows the maps of road networks for each datasets.

(a) TRK: Athens metropolitan

(b) EC: UK

(c) SIN: Singapore

Figure 16: Maps of various data sources

Tbl.2 shows some specifications on different data sources.
Tbl.3 lists parameters and there values used in the experiments

in Sec.5, where the default values are shown in bold.

D.2 More experimental results
We now proceed to study the performance of different STSR

strategies as introduced in Sec.3, including the static STSR, the
global dynamic STSR and the personal dynamic STSR. We im-
plement all the three STSR strategies on top of both the TPR-tree

Table 2: Specifics of data sources
Data source TRK EC SIN

Space (long side) 47255.6m 287409.0m 51455.0m
Maximum speed 33.5m/s 54.3m/s 325m/s
Unit of timestamp 30sec 10sec 1sec

Table 3: Experimental parameters and values
Parameter Setting
Datasets TRK, EC,SIN
Time duration 120ts
Data size 25K, 50K,100K, 200K, 400K
Query side lengthqlen 0.25%, 0.5%,1%, 2%, 4%
Query predictive timeqpdt 1ts, 4ts,16s, 64ts, 256ts
Query frequencyqfqy 1, 4,16, 64, 256
¢ t 1ts, 2ts, 4ts, 8ts,16ts, 64ts, 256ts
δl 10m, 40m,160, 640m, 2560m
δv 1m/ts, 4m/ts,16m/ts, 64m/ts, 256m/ts

and the Bx-treeas explained in Appx.C. In the remaining part of
this section, ‘BX’/‘TPR’ denotes using the Bx-tree/TPR-tree with
static STSR; ‘BX-G’/‘TPR-G’ denotes using the Bx-tree/TPR-tree
with global dynamic STSR; ‘BX-P’/‘TPR-P’ denotes using the Bx-
tree/TPR-tree with personal dynamic STSR.
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Figure 17: Effect of data size

We first examined the scalability of all update strategies by vary-
ing the object cardinality from 25K to 400K. Fig.17 illustrates the
total processing time and the number of updates. The total process-
ing includes all computations on queries, STSR computation and
updates of the moving objects, in 120 consecutive timestamps.

Comparing to the static and personal dynamic strategies, global
dynamic strategy largely decreases the amount of active updates,
while adds a number of passive updates. The personal dynamic
strategy, on the other hand, reduces the number of passive updates
at the expense of more active updates. This is because that the
with global dynamic strategy, the size of STSRs is much larger
than those generated by personal dynamic strategy.

Second, we examined the effect of various query parameters on
the performance of different STSR update strategies. From Fig.17,
we have already seen that the ‘TPR-G’ requires the highest exe-
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cution time and is the least scalable in terms of object cardinality,
while the ‘TPR’ always incurs the highest update times. For clear
illustration, we leave ‘TPR-G’ and ‘TPR’ out. The results of these
two methods are omitted in the following figures and analysis.
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Figure 18: Effect of query side lengthqlen

First, Fig.18 shows the performance of STSR strategies with re-
spect to different query size. Specifically, the query side length
varies from 250m to 4000m. In general, the Bx-tree with global dy-
namic STSR is the best among all considering both total processing
time and total number of updates. The Bx-tree with static STSR,
although performs good in terms of total proceeding time, sends
out the largest total number of updates. For all methods except
‘TPR-G’, the number of passive updates increases with the query
size, since the STSRs of more objects intersects with the query re-
gion. For the ‘TPR-G’, the STSR is relatively large, and thus the
performance is less affected by the query size.
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Figure 19: Effect of query predictive timeqpdt

Fig.19 shows the effect of query prediction time on different
STSR strategies. We vary the query prediction time from 0ts (cur-

rent query) to 120ts. As the prediction time changes, the total pro-
cessing time shows the similar trends as those of other parameters,
i.e., the ‘BX-G’ and ‘BX’ both run much faster than the ‘GX-P’
and ‘TPR-G’. As ‘BX-G’ tunes the parameters for the STSR peri-
odically, it has the best performance in terms of the total processing
time. ‘BX-P’ also minimizes the total number of updates, however,
at the expense of longer processing time (for computing the param-
eters for objects individually). In general, as the predication time
increases, more passive updates are incurred.
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Figure 20: Effect of number of queries per timestamppfqy

Finally, we study the effect of query frequency on the perfor-
mance Fig.20 shows the effect of query prediction time. For the
STSR strategies, with more frequent queries, the number of pas-
sive updates increases a lot while the number of active updates de-
creases slightly. It is worth noticing that the total processing time
is not much influenced by the query frequency, although the total
number of queries increases a lot (by 16 times). The time for com-
puting STSR dominates the processing time of the whole index.
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