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                    Figure 6.2:Timeline of the personal data retrieve in the Appendix A


Taking a closer look at the timeline illustrated in Figure 6.2, that the granularity
 of the personal data in optimal for insight and integrate into a homogeneous
 presentation.


Figure 6.3:Closer look at the timeline in Figure 6.2


The prototype system verifies and proves through proof of concept in the form
 of testing the system, that it is feasible.



6.3 Experiments


6.3.1 Experimental Setup


All experiments were conducted on the following hardware and software:


• A Dell Precision 390 with processor 4x Intel(R) Core(TM)2 Quad CPU
 Q6600 @2.40 GHz.


• 4 GB DDR2 RAM and ATA SAMSUNG HD501LJ 500 GB.


• Operating system is Linux Mint 15 Olivia.


• Láhttu is tested on the web browsers Google Chrome and Mozilla Firefox
with theurlLocalhost on port 8080.


End-Users: 1 10 100 1000 10.000


One day 2 20 200 2000 20.000


One Month 60 600 6000 60.000 600.000


Three Month 180 1800 18.000 180 000 1800000


Half year 365 3650 36500 365000 3650000


A year 730 7300 73000 730000 7300000


Two year 1460 14600 146000 1460000 14600000
 Few year 3650 36500 365000 3650000 36500000
 Ten year 7300 73000 730000 7300000 73000000
 Table 6.1:Correlation between number of end-user and required number of API 


re-quests.


In addition, for testing one need to create a test account at RunKeeper and
 Fitbit. The personal data used is our own personal data.


6.3.2 Estimation of requests


We are interested in a scenario where a researcher wants to collect and analyze
 large amounts of personal end-user data. In an epidemiological study done
 through the Tromsø Study [17], if a researcher would like to use step/everyday
 activity and sleep for the case study, the researcher would estimate the time it
 would take to retrieve all these data. Given for instance, an experiment with
 a time period of 10 years and 10 000 test end-users. The number of requests
 depending on the numbers of end-users and number of days is illustrated in the
 Table 6.1. The researcher would then request the Fitbitapi 73 million times
 for all the personal data she would need for the research. If the researcher
 takes only one end-user at a time, she would request all 10 years of personal
 data for only one end-user before continuing on to the next end-user in the
 case study. With the limitation of 150 requests per end-user per hour, 10 years
 of personal data from Fitbit would take 48-49 hours per end-user. Requesting
 personal data for 10 000 end-users a time of 485 000 hours, 20 208 days or
 55 years. Table 6.1 takes requests for the end-users with both details for sleep
 and steps through the Fitbit API-Get-Sleep and Fitbit 
 API-Get-Intraday-Time-Series.


A successful request to the web-services returns the response code 200- OK. If
 the limit rate of the end-user is exceeded, the response code 409 - Conflict, is
 returning with a message telling that one must wait until the next hour before
 continued requests to the web service can be issued.


Another improvement could be for the researcher to issue requests to the web
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 service in parallel for different end-users. Executing several requests in parallel
 would decrease time extremely. Another solution could be to divide the request
 into smaller portions. For instance, taking a half a year of one end-user, counting
 with the next end-user half a year until all 10 000 end-users personal data is
 retrieved, basically context switching between the end-users. The researcher
 can request cache of Láhttu for the same information, for better latency, which
 we will experiment next.


6.3.3 Latency


The latency will depend much on the network and processing of server 
 imple-mentation for the web services. Another factor that is worth mentioning is that
 the request will be sent from Tromsø, Norway and the web services servers are
 in the USA.


Figure 6.4:Latency figure


The end-to-end latency would have been different if one were testing from
 another country. Taking into consideration that the server load at the 
 web-services can affect the time. The same range are tested on the same dates, for
 accuracy.


The Python function time.time() returns the time the request takes in seconds


Fitbit One day One Week One Month Three Months Six months a Year
 Steps 0.87051 6.90366 26.59282 76.22344 156.95865 297.04248
 Sleep 0.88108 7.02704 27.15323 73.04234 147.33407 307.59995


Table 6.2:The end-to-end latency from the Fitbit Web-serivce.


Cache One day One Week One Month Three Months Six months a Year


Steps 0.00010 0.00031 0.00057 0.00240 0.00449 0.01012


Sleep 0.00001 0.00007 0.00085 0.00146 0.00261 0.00616


Table 6.3:The end-to-end latency from cache.


as a floating point number. In this context, latency is measured from the 
 back-end side and roundtrip back to the backback-end, not from when an back-end-user clicks
 on the request button on the frontendgui. Another aspect is that while testing
 only one web-service is tested at a time, so the results would not be disturbed
 or polluted.


When there are several dates to request, the measuring sums the time in a
 variables for holding the time.


Every request to Fitbit takes roughly 0.85 seconds, estimated from the results
 in Table 6.2. Estimating that without any limitation from the web service or
 hardware specification limitations, the researcher would use almost 2 years for
 acquisition all the personal data for the study. Latencies are Shown in Table
 6.4.


Every request to the cache of Láhttu takes roughly 0.00005 seconds. The 
re-searcher would for the same acquisition of the personal data use approximately
an hour. Table 6.5 illustrates that the cache is an extremely improvement for big
data acquisition. However, the problem in practice is that the cache is limited
in size and old data will have been evicted. Table 6.5 and Table 6.4 initially of
the Table 6.1, for the number of request the researcher would needed for the
case study. Although, in practice the cache is limited in size, this showed that
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