Kirill Kuvshinov

Mobile solution for gas price collection

Based on data from a Finnish gas price website

-~ 9@ @@
=

Helsinki Metropolia University of Applied Sciences
Bachelor of science

Media engineering

Thesis

17 April 2017

Helsinki

Metropolia

University of Applied Sciences



Abstract

Author Kirill Kuvshinov

Title Mobile solution for gas price collection
Number of Pages 26 pages + 16 appendices

Date 17 April 2017

Degree Bachelor of science

Degree Programme Media engineering

Specialisation option Android development, Java, PHP
Instructor(s) Aarne Klemetti, Researching Lecturer

This project claims to address the common problem of providing drivers with actual gas
prices. No app studied seems able to retrieve today’s gas data only and show them in a
user-friendly fashion. Some include earlier data, others rely on community feeds; still others
reveal prices only along chosen navigation routes. This paper offers no universal methods
to address all the challenges. It is rather an educational attempt to solve some of them from
a point of view of a student and a driver.

As the subiject of this project, my own approach is described at length. Generally, it includes
two Android apps facilitating each other, and both contributing to own database. Thus, only
current fuel prices are shown if any, the popular locations' details are uploaded to own da-
tabase, and historical data kept for future reference. Navigating the driver to the nearest gas
station of choice used to be part of the project, yet recent improvements by Google Maps
may have invalidated the old certificate.

In addition, the mobile solution features own price updates management (auto or manual
mode) and exploits www.polttoaine.net as a solid price-quoting platform. As nothing resulted
from my own attempts to contact the platform admins on trainee cooperation, scraping and
parsing methods are used in this project (for educational purposes only). All trademarks
discussed in this paper are property of their respective owners.
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1 Introduction

The collection of current fuel prices for a specific area has always been on the radar of
modern developers, ho matter what programming language they use. These numerous
apps claim to provide up-to-date information! coupled with navigation opportunities
and/or distance or fuel endurance calculations along chosen routes, etc. In the multitude

of choices, one runs the risk of getting lost because of the opportunities they offer.

Yet some of the apps studied and compared for this project seemed quite sophisticated
to meet the simple need of a driver lost somewhere, e.g. in Finland, and in need of a
reasonably priced refuel, and at a gas station as near as possible to his or her current
location. The driver either has to use different apps subsequently to figure out the loca-
tion and the way or rely on community-fed applications, e.g. Waze (described in 2.4),
which may have no recent updates for the occasion.

The following three major reasons accounted for choosing such a topic for the final year
project, namely (i) studying at Helsinki Metropolia UAS, (ii) owning a car in Finland and
(i) having a wish to engage in building an app that would help tackle this simple emer-
gence above in a driver-friendly manner. Yielding any results from own research as such

seemed a justifiable return for the time and effort invested.

Thus, the project goal was to create a price-quoting app that would highlight up-to-date
prices only for the given position (identified with geolocation). This, later in the project,
saw reinforcement in the form of a second app to control data uploading to own data-
base. Therefore, the project scope grew up to two apps with different functions, thus

turning into a combined mobile solution. Hence the title of the project.

2 Theoretical and practical backgrounds

What follows is an extensive account of the pre-study that took place in 2016 and gave

shape to this project further into 2017.

1 The terms "information" and "data" are used here interchangeably despite their fine differences,
such as that the former is an organised form of the latter [1,188-189].



2.1 Brief introduction to some modern price-quoting apps and platforms

For this project, counterpart quoting tools were studied for similar functionality and user
interface features within January-April 2016. Understandably, by now, there may have
appeared quite a number of new apps, more driver-friendly and versatile; a quick obser-
vation of Google Play website [2] confirms this assumption. Therefore, this project claims
no serious competitiveness to these tools and only demonstrates own methods found

valuable and acquired knowledge to make a coded product by personal contribution.

Nonetheless, given this project limitation, the study included a series of short “road test-
ing” of the following mobile apps and platforms: GasVisor?, BenzinPrice®, Waze*, Google
Maps / Street View, and Polttoaine® (as described in 2.4).

2.2 Significance of the topic

By the time this research started, Google had updated its Maps app so that it quoted fuel
prices at gas stations found along navigation routes; although that option was available
for US and Canada only [3;4;5]. That functionality might have seen a larger geographical

coverage than before by the time this thesis is available for review.

Still, given that Google must be daily improving its map-oriented tools in terms of fuel
prices, and given that more apps tend to appear on the market, the problem of quoting

the real prices “here and now” remains among the highlights of today.

2.3 Own attempts to organise price collection locally

The project originally consisted in personal collection of local fuel prices based on the
mentioned apps. The purpose of that practical pre-study was to make sure which app
featured better updatability in the context of the emergency case described in the Intro-
duction. That approach became the focus of this project after earlier price collection trials
had failed.

2 https://play.google.com/store/apps/details?id=com.ima.gasvisor
3 www.benzin-price.ru/price.php?region_id=78

4 https://play.google.com/store/apps/details?id=com.waze

5 www.polttoaine.net


http://gasvisor.com/en/
https://www.waze.com/

For brevity, those trials were semi-theoretic and saw quite different tools. E.g., hidden
positioning of hunter cameras in front of a gas station price stand or even thinking of
quadcopters with cameras to take pictures of the same. Obviously, financial considera-
tions intervened among other challenges, which included having to operate the flying
machines and structure their flights and control crews; or having to tell the prices on the
digital camera shots, with OCR (or optical character recognition®) offering to switch the
thesis topic. The OCR initiative never proved to be precise enough when used on colour
pictures taken at dawn or dusk, esp. with prices in light-red digits vs black background
(as shown in Appendix 1). All those trials combined invited to quite a different field of

study and scope, irrelevant to this paper and thus were excluded.

2.4 Country-specific use of price-quoting apps

With these failures and a real life necessity to live outside of Finland within the period of
dealing with this project, Saint Petersburg became the testing ground for running the
apps and platform mentioned in 2.1. In addition, almost all Russian gas providers would
refrain from updating their prices regularly on their websites, if any, or prefer to display
average prices only (as evidenced in Appendix 2.1-2.3). On the other hand, it helped to
focus more on the apps at hand.

The main idea was to see how frequently all of them received price updates in order to

understand how to proceed with the project. The testing spanned sporadically within

January-April 2016, between mornings to night-time.

Challenges vs favourable conditions

Below follow short analyses of pros and cons of each candidate app.

Google Maps / Street View

Initially thought as an ideal data provider for the OCR technique mentioned above, it

turned out on the contrary. As per their declaration online (Appendix 3.1), the Google

6 Tesseract for PHP (https://github.com/tesseract-ocr) was tested in parallel just to find out that it
required more time and effort to introduce efficiently in this project.



Maps visual information may remain unchanged for 1-3 years. What also suggested dis-
continuation with this tool was that the option to see fuel costs along a chosen route in
the navigation mode was still unavailable in Russia. For these two reasons, this app left
the test row right from the start.

GasVisor / BenzinPrice

Since the first app here depends on the second platform's database (as mentioned at
http://www.benzin-price.ru/android_gasvisor.php under BoamoxHocmu or “App’s capa-
bilities”), it made sense to combine them for analysis. Figure 1 shows three screenshots

when used in St Petersburg.
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Figure 1. GasVisor at work

As a result, despite good station-related information, these driver crowdsourcing tools
were usually late with updates and kept posting earlier prices instead (Appendix 3.2). In
addition, GasVisor might at times display an empty screen or too outdated fuel prices
(one year ago) as seen in Figure 1. These were the reasons to exclude the two from the

research.


http://gasvisor.com/en/

Waze

When compared to its counterparts, this price-quoting app, although completely depend-
ent on the local driver community too, never exposed empty activities, and always
showed better updatability (as Figure 2 demonstrates, note the coloured tags on the right
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Figure 2. Waze at work ones spoiled the entire user

experience, with the lost

7 For the purpose of this project, "today" when used hereinafter in relation to fuel prices means
prices as retrieved/seen at request/web-site visit time.
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driver case in mind. And when compared with the next candidate in the test row, it

demonstrated less regularity of updates.

Polttoaine
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Polttoaine's obvious strengths may be explained by one im-
Figure 3. Polttoaine at work  portant difference it makes. This platform, or more precisely
their database, may have good community feeds, but pri-
marily, it appears to have stronger contributions from the local gas sellers interested in
promoting their prices (see their Info tab content®). Otherwise, how can one account for
such regular and stable updatability? Apart from its pros, Polttoaine has the following
minor cons too:
e While the app launches, the emergency-scenario driver described in the Intro-
duction, has to select his/her location manually, among the many ones hard-listed
in the app; the driver may be unaware of the location;
¢ The app offers earlier prices that may come topmost since they are 95E-or-
dered by default; therefore, the driver is offered sort of overabundance of data
[1,78], which is distractive;

e The app lives on officious ads (see the screen bottom of Figure 3).

These minor weaknesses were actually the launch pad for forming own attitude towards

how a better app should look. I.e. it would first help the case driver out with geolocation

8 https://play.google.com/store/apps/details?id=com.generum.polttoaine
9 Polttoaine.netin hintatiedot paivitetddn autoilijoiden ja muiden asiasta kiinnostuneiden
iimoittamien tietojen perusteella (www.polttoaine.net/index.php?cmd=info).



and, second, spare him/her time for choosing a reasonable refuel by showing only to-
day's prices if any (with distances pre-calculated and ordered from the shortest in respect
to the stop location). That scope later grew larger as another app surfaced to help build
own database of fuel prices that might be valuable to market researchers if the project

was to live on.

3 Building own apps and their analysis

This chapter deals mainly with own methods crystallized by the long process that the
previous chapter detailed. It also describes how own apps were created to produce a

combined mobile solution for gas price collection.

3.1 Forming own methods to address gas price collection

More generally, although mock-ups were at times used (see below) on every piece of
paper at hand to get an idea how it would look, the main process that gave shape to the
apps was via the traditional trial and error approach while coding. Other thoughts in-
cluded how to make a difference, e.g. tackle the weaknesses identified in the previous
chapter.

The entire project was initially about creating a single app ("User app") that would quote
today's prices, if any, as displayed by Polttoaine. However, when tried for the first time
in 2016, the app had to connect to a Metro MySQL table and showed only pre-inserted
fake prices. The challenge was in populating that table with real Polttoaine's prices, so

that the app met the project goal.

Any server-side retrieval was out of the question because of such considerations as extra
load on the Metro server and its IP exposal. Exploiting proxies might be an option [1,148-
149], but that would rather be outside the project scope. Therefore, data had to be col-
lected from Polttoaine by the User app itself. That was the time when a greater part of
its Java code had to be revisited to make it:

o follow a valid URL as the location request dictated (e.g. http://www.polttoa-

ine.net/[location]);
e retrieve today's fuel prices if any;

e and list them to the worried driver from the emergency case.



DISCLAIMER: With all the Internet ethics and local law observance due,
scraping® and parsing techniques applied to www.polttoaine.net under this
project were for educational purposes only, and with an intention to attempt
creation of a better non-commercial product, given the initial emergency

case for this project.

Own scrape-and-parse code (based on the jSoup Java library?) proved efficient in filter-
ing today's prices from Polttoaine. However, the earlier prices, if any, remained intact
and discarded, which looked very inefficient in terms of resource usage. It then sparked
another idea: in the same code run, why not upload the historical prices to own database
too?*? Before doing this, the app would check if the location had already been requested
today, thus eliminating the urge to upload same data every time a similar request was

made by other users.

Clearly enough, uploading today's prices too in the same code run, before today was
over, made no sense because more updates could appear on the webpage until midnight
(and squeeze out earlier prices at the bottom of the webpage as seen in Appendix 4).
Hence, the mobile solution at that stage needed a second app to check for the requested
locations' latest prices after 00:00.

Thus, all the locations, requested today and saved in own database (via the User app)
in the form of their historical prices, could now have their latest prices uploaded too. That
was how the "Admin app" came into play (more detailed in the subsection Admin app
below). It would use an alarm broadcast receiver to start a "late update" at given time
(via a time picker). Once in the database, the prices would never disappear like from
Polttoaine's website and might be accessed (possibly via the User app in the future), e.g.

by fuel market specialists or statistics researchers.

The programming tools used for the project (chronologically since 2015):
e Eclipse IDE for Java developers;

¢ Android development tools for Eclipse;

10 Arguably, it may be considered as simulation of the browser activity and is to become the only
future technique of getting raw data from the Web [6,4;6,165-167].

11 https://jsoup.org

12 Of course, with all legal issues in place, i.e. once installed and before the first launch, the app
should give a warning that the user agrees to share the information viewed for a specific location
or any similar message. - KK



e Eclipse for PHP developers;

e MAMP (to run servers locally);

e phpMyAdmin (on the Metro student server);
e Android Studio;

e PhpStorm;

o yEd UML tool (http://www.yWorks.com);

e NinjaMock (https://ninjamock.com).

The testing methods included the traditional single unit runs, which if successful were
integrated in the main code of the apps.

User app

With Appendix 5 showing this app’s capabilities UML scheme and activity flowchart, the

following is a use case that claims to match the emergency described in the Introduction.

1. The worried driver (User) is stationary in or near a Finnish city (hopefully covered by
Polttoaine’s database): the gas tank is (almost) empty. There is need for a refuel.

2. User may be very unfamiliar with the place and there is barely anyone to ask the way
to the nearest gas station, leave alone the prices.

3. User may wish to consider distance-vs-price options if given any. He or she either
Googles for any nearest gas station or launches the User app.

4. User has the location service checked. If disabled, the app prompts User to enable or
exit.

5. User has Internet connection checked. If disabled, the app prompts User to enable or
exit.

6. User has the position coordinates written to the shared preferences right on the spot.
The app takes some time to confirm User’s location. Although unaware of the place,
User can tell the city or municipality by the road signs. Reverse geocoding is used
(coordinates to an address). If wrong, rerun or exit (use another app?).

7. User taps OK, and if the location is among the ones hard-coded in app, User sees a
list of gas stations with today's prices only and other info starting from the nearest gas
station: station icon, address, bonuses/comments if any, fuel prices (€95, €98, Die-

sel), distance.


http://www.yworks.com/yfiles?utm_source=yed-3.17&utm_medium=banner&utm_content=about&utm_campaign=yEd-XMktg

10

8. If the location is being requested for the first time today, User has to agree to share
the information (s)he is going to see with the local driver community (such a dialog
may pop up at the very launch). User sends nothing if another driver has requested
the location today.

9. This way, the app saves the location's earlier prices to own database if they are absent
there.

10. User taps on an option to open Google Maps, which takes over with the navigation

(pending).
11. User closes the app when convenient.
12. Compared to Polttoaine's, this one makes a difference:
e data order-wise, no earlier prices shown (except in the future, they may be as
Figure 7 shows), options start with the nearest station, the drivers sees kms too;
e data updatability and persistence-wise, the app updates own database as
described in Appendix 5, and spares the driver's mobile data traffic if other drivers

have already requested the same location today or yesterday;

e usability-wise, no ads.

With the User app tentatively titled as GasGuide, mock-ups further detail how the Ul was
originally conceived and imagined (loc service and Internet connectivity checks are
skipped for brevity):

=)

| Operacor 9 @ .l §Tme

Mapshctivity (Google)

Figure 4. Confirm loc Figure 5. Choose and tap Figure 6. Navigate (pending)
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/7~ =\ As Figure 4 demonstrates, the user has three options when ge-

| Operator 9 @ .l @Time
GasGuide (- |
£35 ESs Dies Dise.

ocoding is over, i.e. either retry if wrong, quit the app or confirm

his/her location to carry on. The next step (Figure 5) is waiting for

| (e available options to download and scrolling through them. The list
| o - features fuel prices and other data just retrieved from Polttoaine, so
e & that they match the app header (directly under €95 and other types

‘ of fuel, with the distance column finishing the row).

The data include gas station addresses, fuel bonuses and other
information the user may need. Each fuel brand has its icon to the

Figure 7. No-today's- ] ) o

prices case (pending)  right if available. When the user makes a decision, a tap on the

choice leads to Google Maps (Figure 6).

As a location-aware app, this one had to follow the recommendations in the field, espe-
cially in terms of battery consumption [7]. For that reason, e.g. the LocationManager()
method used in the app was first tried on its own in a short series of unit tests, with
toasting and logging available with Android Studio that helped add a few adjustments to
provide for better fix correction and control over the requestLocationUpdates() known for
shortening battery life. The following code excerpt demonstrates the final version based

on the quoted resource.

rerride

onLocationChanged (Lo ion location) {
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ation)
urate)

In line with the flowchart introduced in Appendix 5 for the User app, writing the coordi-
nates thus received from the device location tools (GPS, network or Wi-Fi or all com-

bined) to the shared preferences starts separately, under an async task [8]. This helps
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keep the Ul thread busy with other things in parallel (popping dialogues, toasting warn-

ings and prompts to the user, etc).

Similarly, other pieces of code, as recommended excerpts were first tried and tuned out-
side the main code of the app; then, if successful, they would be included in the app and
checked again for any runtime errors. At this stage, the entire app would be saved under
the next number version and so on, so that there always was an opportunity to roll back

to the previous stable version.

Admin app

The reason to create a second app as part of the combined mobile solution hereunder
was briefly introduced in the beginning of this chapter. Still, a sample use case is required
to give a detailed view of what this app can offer to an admin responsible for keeping an
eye on own database of fuel prices, provided that the User app does it regular job as the
popular locations identifier in the combined mobile solution scheme.

1. Admin knows that the User app has added more locations, requested today, to own
database. It means that their historical prices are already tabled in own database, but
their today’s prices are not, since this is the logic of the Uses app: “today is not over
yet, and more price updates may be appearing on Polttoaine’s webpage. Why save
them in the middle of today? Wait until it is over”, etc.

2. What will happen to them by the end of today? They will stay displayed on Polttoaine
well into tomorrow, just to be placed under or written over by more updates to come
(i.e. the three-day approach suggested in Appendix 4).

3. In order to upload the latest prices of today (of the locations requested today via the
User app), Admin either schedules an automatic upload (via a timed alarm trigger) or
waits till the end of the day, then uploads these locations’ latest prices manually.

4. The auto mode implements Wi-Fi (un)locking to save the battery.

5. Ul-wise, Admin can check the next alarm time, i.e. when the auto mode is scheduled.
(If there is a dash instead, no alarm is set.)

6. Admin can use the default time picker to schedule/start an alarm (any time).

7. Admin has various options available:

¢ Simulate the User app, esp. when physically outside of Finland

e Cancel timed alarms
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e See an activity report (auto/manual mode)
e Clear the report
8. Admin taps on "Manual" to activate the manual mode, where Admin can:

e See locations requested yesterday (if any)

e See requested two days ago (if any).

e Use either to update own database (JSON format, if data available) from the
device, the server being spared extra loads. The data are saved to the
shared preferences for persistency.

o See the previous session upload data (JSON format, in a scrollable window
at the screen bottom)

9. Admin taps back to return to the main activity (alarm-based, auto mode).
10. Admin closes the app when necessary.

If one evaluates the entire two-app approach, it can be seen that, database-wise, the
User app saves the locations requested today in a separate table, then after 00:00, a
server cron [9] moves them, say, to a yesterday locations table, in order to keep both the
former empty and ready for the new day, and the latter populated for roll-back cases (as
demonstrated in Figure 43, Appendix 5). The Admin app then steps in and checks on
the recent locations by the end of today, in that second table. Now that today is over, the
Admin app downloads each location’s details from Polttoaine and saves them as recent

prices to the respective tables in own database.

This way, one can be sure that no more today’s prices for these locations will appear as
they used to (see Appendix 4 for increments in today’s prices) on Polttoaine’s webpage
because today has gone, and tomorrow has come. And that way, one can be sure that
all popular locations’ prices stay in own database. That was the logic behind introducing
the Admin app to reinforce the mobile solution for gas price collection under this project.
In addition, yesterday's locations migrated from the first table are purged by a second
cron on the server and saved into a JSON file for the sake of item 7 above (being able
to upload from two days ago, should anything go wrong in the auto mode).

In conclusion to this theoretical part, a third cron would be necessary to purge own da-
tabase of outdated table content, whose duration would be up to the admin to decide on.
For the sake of this project, any locations with prices dating two weeks back or earlier,
are removed to ZZ_[location] archive tables; tackling their growth remains outside the

scope hereof.
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As to the look and feel of the Admin app, the
mock-ups in Figures 8 and 9 demonstrate the

initial idea (two separate activities with various

options).

¥ oM 2. From requested 2 days ago (yestr + | day b4)

(1) Lobja (Sevolabie)

o SaveZshareds(2)

Designing the Admin app was in parallel with

GoNANUALS 2 $indiats

U [ 3L 0804 S developing database interactions based on the

| |Simidace | GOI | Ciohlarm | SecBen || CeRen) Labwus Lawbasonce 2°,"14€8"..",
erc. 3]

tree-day approach highlighted in Appendix 4,

k\ — ) p:)) its upload functionality primarily borrowed from

the User app.

Figure 8. Set alarm  Figure 9. Update from
(auto mode) SharedPrefs (1 or 2)

3.2 Limitation of the project

With the User app completed by February of 2016, and the Admin app surfacing in late
2016, developing them to stable versions has taken almost all the remainder of the time
stipulated for the 2017 spring graduation. Due to a part- and then full-time job with a
Russian company in St Petersburg, all Metropolia courses being completed, the greater
part of the project was carried out and tested in St Petersburg, rather than any major city
in Finland. It presupposes that some reverse geocoding limitations may also ensue in
the combined mobile solution scheme, given that, as experience has shown, Google may
at times choke on municipal areas of different countries, especially when there are many

subdivisions: the adrress.getLocality() vs the address.getSubAdminArea() [10].

The Google over-query limit (the User app)

At the time of experimenting with the Google Maps API for distance calculations for this
project, only 50 requests per second were allowed for no-licence uses. Presently, the
quota may have changed; still the same limit is in force [11]. For this reason, the User
app has to force delays in calculating distances between the available gas stations' and

the user's addresses.
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As tests show, if there are up to 50 locations to process in this regard, and if the calcu-
lations are limited to two distances per second, there is usually only 1% of failures. How-
ever, in this case the app takes much time in listing the results (the distances are integral
to the Ul). Moreover, for five distance calculations per second, the malfunction is diverse,
e.g.29:19, 14 : 34 or 19 : 29 (i.e. go vs no-go results); yet the time spent is noticeably
shorter.

A major recent problem that may have related to the same, is the User app's inability to
activate its former Google Maps part, which may be due to certificate alterations in the

provider's policy.

The community approach (the User app)

Despite feeding on Polttoaine's data, the User app would perform better if it allowed for
driver community input. For the time being, the app's Ul has no feature as such.

On the other hand, the User app is indeed dependent on the local community requests.
I.e. the more frequently drivers ask for today's prices, the more up-to-date is own data-
base.

Archive tables growing in volume (the Admin app)

As the tabled data in own database become two-week old, they are removed into their
respective archive tables, named ZZ [location], by a server cron programmed to fulfil
this on a regular basis. It helps to keep actual information within limits, so that requests
are served faster; still the ZZ tables may become overpopulated with time. So far, the

mobile solution under this project has no means to tackle this problem.

4 Results

With the project limitations taken into account, the combined mobile solution does almost
everything as it should, except for the former navigation. It definitely needs more atten-

tion if it is to claim to become a remote competitor of its counterpart app from Polttoaine.
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4.1 Overall performance of the two-app approach

In order to demonstrate how this approach works in real life, following are mobile screen-
shots of both the apps in action, in the same order as mocked up in the previous chapter.

For the database approach, more screenshots are added after those of the apps.

User app

If the app's mock-ups are compared to the actual look and feel (Figures 10, 11), there
seems to be only colour, the pending no-today's (Figure 13) and Google Maps scenarios
that differentiate them. Still, most of the functionality declared is in place, except the
Google Maps case (detailed in 4.2). For easier comparison of the User app vs its Pol-

ttoaine's counterpart, one of the latter's screen shots is added, too (as shown in Figure
12).

MTSRUS &l @

O 9.4 1406 MTSRUS & & [ & I"REAL MTSRUS &l @ O v .diuiao

GasGuide

GasGuide

Shell, Pikkarala Vasankankaantie 200, 22-tie

16.04. 610km 1.479 1.569 1.299
ABC, Prisma Linnanmaa Kauppalinnankuja 2
Confirm your loc 1.494 1.294 16.04.  630km 1.494 1.294
Your prev loc was Prisma Linnanmaa Kauppalinnankuja 2 Teboil, Kaukovainio Kultatie 1
Zheleznodorozhnyy prospekt, 45, 1504, 623km  1.449 1.529 1.269
Sankt-Peterburg, Russia. Same now
(Saint Petersburg)? ShellExpress, Vlivainio Oravitie 1 (re85 )
1504. 628km  1.459 1.549 1.289
Geolocation may fail or take a while.
Retry if patient. Neste Oil Express, Livistij Linnankatu 21
1504. 626km 1.464  1.544  1.269
RETRY Quit oK
Neste Oil Express, Limingantulli Nuottasaarentie 2
1504, 624km 1.464 1.544 1.269
St1, Limingantulli Limingantie 5
Looking up Oulu Uploading data 1504. 625km  1.469 1.559 1.279
empeleentie 9
Yandex.Taxi
[ e}

Figure 8. Confirm loc

MTS RUS [ LACA VI REEZ

GasGuide 67}

Sorry, no today's prices for Saint
Petersburg

Figure 11. No-today's-
prices case (pending)

Figure 9 (two). Choose and tap Figure 10. Polttoaine's app

As Figure 10 confirms, the test location was St Petersburg, yet
to simulate a Finnish location, Oulu was chosen and hard-coded
into the User app to see the actual prices come into light. And
both the apps showed first 1:2 and then 2:3 options (see Figures
11, 12 and 14) in favour of the Polttoaine's app.



Figure 14 demonstrates also that data re-
trieved almost at the same time by the two
apps, may be slightly different (compare the
official Polttoaine webpage with the output of
both the apps; as well as note the different dis-

tance values).

Tapping on either option offered by the Use
app (Figure 14) failed to open the Google

Maps activity for unknown reasons so far.

Finally, before the usual run of the code was
altered for Oulu, the no-today's prices mod-
elled option (Figure 13) was obviously han-
dled correctly, since this location was not

among the Finnish ones, hence no data for it.

Admin app

Oulu
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|[Jaketuasema

[ Pem ][ set0 ][ 98 [ oi

[Keskihinnat:

J[1.479 ][ 1.562 [ 1.286

ABC, Prisma Linnanmaa Kauppalinnankuja 2 Kartta][16.04.][ 1.454 2 1294
Shell, Haapalehto Parkkisenkankaantie S (*E99+) Kartta |15 04.] 1.449 | *1.569 1.269
Shell, Pikkarala \Vasankankaantie 200, 22-tie (*E99+) EJ Kartta| |'IG 04.) 1.479 |[ *1.569 || 1.299
[ABC. Prisma Limingantull Nuottasaarentie 1 3 Kartta|[15.04. |[ 1.484 |[ 1.564 | 1.284

MTSRUS & [ch & I REZ)

GasGuide

1.479 *1.569 1.299

/asankankaa

1.449 *1.569 1.269

Haapalehto Parkkisenkankaantie 5,
*E99+

W

W

MTSRUS & &

Teboil, Kaukovainio Kultatie 1
1504, 623km  1.449

to match the webpage

Shell, Haapalehto Parkkisenkankaantie 5

16.04. 626km 1.449  1.569

Shell, Pikkarala Vasankankaantie 200, 22-tie
16.04. 610km 1.479  1.569

ABC, Prisma Linnanmaa Kauppalinnankuja 2
16.04.  630km  1.494

1.529
ShellExpress, Valivainio Oravitie 1 (re85)

1504, 628km  1.459 1.549
Neste Oil Express, Lavistsja Linnankatu 21
1504, 626km  1.464 1.544

1.544

1.269

1.299

1.294

1.269

1.289

1.269

Neste Oil Express, Limingantulli Nuottasaarentie 2
1504 624km  1.464

St1, Liminaaptulli Lingingantie 5
w Yandex.Taxi
0 ALt |

Figure 12. Own app's input appears

1.269

Similarly, the other app belonging to the combined mobile solution is visualised below.

Its provisional title is j[Souper DailyUpdateLauncher; it was named so after a library with

a resembling name (footnoted in 3.1) was experimented with and lay as the foundation.

Manual mode examples (auto mode excluded for brevity except its report) include:

MTSRUS ® [oR 2V PR EET) MTSRUS & @ (ol &V IPRER MTSRUS & ® [ch &V R*RER ]

jSouper jSouper jSouper

MTSRUS & @

jSouper

[Ch 4 R*REZH]

DainUpdateLauncher Set@ 2:44 Manual updating (prev data @bottom)
1. From updated_yesterday table (15.04. only)

(5)Espoo,Vantaa,Lohja AdnekoskiMikkeli
1 3 ; 33
.
SAVE2SHAREDS(1)

Manual updating (prev data @bottom)
1. From updated_yesterday table (15.04. only)
(5)Espoo,Vantaa,Lohja Adnekoski Mikkeli

SAVE2SHAREDS(1)

2. From exupdateds.json (14.04. and 15.04.)

2. From exupdateds.json (14.04. and 15.04.)

Manual updating (prev data @bottom)

1. From updated_yesterday table (15.04. only)

(5)Espoo,Vantaa,Lohja Adnekoski Mikkell

SAVE2SHAREDS(1)

2. From exupdateds.json (14.04. and 15.04.)
)

z 13 M ()
TR
2 14
10 2
279 : 3 SAVE2SHAREDS(2) SAVE2SHAREDS(2) SAVE2SHAREDS(2)
8 4
LI s 3. UPDATE DB 3.UPDATE DB 3. UPDATE DB
6
9 7
18
GOMANUAL

CLR

GO2JSOU
PER o REP

CLRALRM  SEE REP

Mikkeli upload OK 18

i
271.46 .

Figure 15. Set alarm

(auto mode) and reporting option available too

Figure 16 (three). Update from SharedPrefs (1)
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e he iy o BELR  As Figures 15 and 16 demonstrate, the update
process was via the manual mode, after the

Report
Report i A i i data had been saved to the shared preferences

= = - OK-Savi acquiringWifiLock|wifiLockHeld true|

Elg:;.oials’ar‘giizps:mg:—gzcng wifiReady truefloxDataSaver started| f the devi Th loadi q q
- OK~| - batchSaving|Parsing Espoo|OK|

g?(Yngr\\(:':::ngﬁSP;;SSTgaLrZ?yI»a Saving Espoo|OK|Parsing VantaalOK| 0 t e eVICe- e up Oa Ing Was toaSte an

Aaneko;ki—OK—Aanékoski has "2 Saving Vantaa|OK|Parsing Lohja|OK|

Lohja has no 15.04.s|Parsing . H
1504 -Parsing Mikkeli-OK-Saving RinekoskiOK Adnekosk hat no duly reported as it should be (Figures 16, 17)
Mikxeh-Ol-Skipping Lobia: no 15.04.s|Parsing Mikkeli|OK|Saving y rep g !
Mikkeli|OK|allLoxHandled|Skipping

yesterdays-Uploading Espoo-
Skipping Adnekoski: no yesterdays—

Espoo Upload OK-Uploading o W Note the minor difference in the way the auto

Vantaa-Vantaa upload OK- ¥
5 . NGl upload OK|Uploading Vantaal
Uploading Mikkeli-Mikkeli upload Uploading Mikkeli{Mikkeli upload

* OKiwifiLockHeld aseldsablingWifi and manual modes showed their reports sepa-

Finished

rators ("|" for auto vs "--" for manual).

Figure 17 (two). Reporting options (auto "|" vs
manual "--"). Note the battery saving technique
used in the auto mode (Wi-Fi (un)locking).

Database

Since these two apps are integral to the com-
bined mobile solution for gas price collection, its overall performance will be incomplete
without demonstrating the back-end process, i.e. what happens in the database. The

following figures are meant to give an idea in this regard.

If the way the previous screenshots appear is viewed in chronological sequence, it can
be noted that:

1. The test user is in Oulu requesting fuel prices for today via the User app. It then
sends that information to the database; since it shows that it is uploading data,
the location is being requested for the first time. It means that Oulu should appear
in the today's locations table (as Figure 18 shows).

[ 7 Server mysql.metropoliafi » @ Database: kirillk » g Table: requested_today

SRS SRR

4 NS odrtoaINe
v | >

Etusivu limoita hintoja Info Palaute
[

[E] Browse =34 Structure | [ SQL 4 Search ¥t Insert = Ex

I «” Showing rows 0 - 4 (5 total, Query took 0.0007 seconds.)

SELECT * FROM "requested_today”

~ Saissana | Fleysy utuneens Showall | Numberof rows: | 25 [+ Filter rows: | Search this table
~¥¥~ Hintailmoitusiomak .
= nu:r "7 2 Oulu + Options
oita hintoja . i
T [ v id city
Palaute |[saketuasema [ P¥M J[[osro ][ 9se ][ oi T "
- e F it 3¢ Coj lete S|
VA Edit 3¢ Copy Delete 439 Espoo
Keskihinnat: I[ 1481 [ 1562 J[ 1.267 7 Edit %2 Copy @ Delete 440 Enontekio
Valitse kaupunki/Tie[~] = = =
[Shel, Pikkarala Vasankankaantie 200, 22-tie (‘E99+) B Kartta|[16.04 ][ 1.479 ][ “1.569 & Edit §i Copy @ Delete 441  Helsinki
Etsi tarkemmin [ABC, Prisma Linnanmaa Kauppalinnankuja 2 Kartta[16.04. ] 1484 ][ - =
=y [ABC, Prisma Limingantulii Nuottasaarentie 1 Kartta][15.04 484 564 «” Edit 3 Copy @ Delete 442 Lohja
e [Teboil Kaakkurinhovi Kaakkurinkulma 1 Karttal 499 |[ 1579
ot [Teboil, Kaukovainio Kutatie 1 Kartta][15.04 449 |[1.528 & Edit 3¢ Copy @ Delete 445  Oulu
Nayta Turun seutu Seo, Alppila Kaarnatie 30 Kartta[15.04 ][ 1.528 |[ 1598
Nyt Tampereen seutu [Neste, Hironen Kilakivenkuja 2 Kartta][15.04_ ][ 1.519 ][ 157 ) L.
Néyta Oulun seutu Neste Oil Express, Lvistaja Linnankatu 21 Karttal[ 464 F|gure 18 Oulu IS IN the
= = Neste Oi Express, Limingantuli Nuottasaarentie 2__E3 Kartta][15.04. [ 1.464
N — [Neste O Express, Limingantuli Nuotiasaarentie 2_E
e (St Lnganth Liongontes B3 vorua[1508 ] 1.6 | requested_today table
Rk oo it Seo, Kakkuri Kaakkurinojantie 1 Kartta|[15.04. ][ 1458 -
Nayta Seinajoen seutu ShellExpress, \alivainio Oravitie 1 (reg5 0.999) Kartta][ 459
Néiyta Kaikki asemat St Limingantulli Kempeleentie 9 Kartta] [15.04. 469
Nayta 20 Halvinta [ABC, Kaakkuri Palokankaantie 301 Kartta][15.04. ][ 1.488
e ShellExpress, Knuutiankankaantie 1 Kartta[14.04. ][ 1.434
alleinta
Neste Oil Express, Kiminki, Jaéli Valikylantie 5 Kartta|[12.04. ][ 1459
SR Shel_ Pateniemi Kaiantie 1 (‘E59+) Kartta][13.04 ][ 1494 ][ O
[ABC, Pateniemi Keskuskatu 2 Kartta|[12.04. ][ 1498 ][ 1579 J[ 1298
Veneasemat

Figure 19. Oulu data (official)
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2. All but today's (16.04) prices from Oulu (Figure 19) are supposed to have been

a

]
]

oo o8

B8 @0

O o0 o0

+ [ Checkall

uploaded to own Oulu's table in the database. Figure 20 confirms it.

B [ Server: mysql.metropolia fi » @ Database: kinlik » 8 Table: GG_Oulu

[« Import 4 Operations

Browse £ Structure

[7] Show all | Number of rows:
+ Options
o I S AL

¢ Edit & Copy @ Delete 37
o~ Edit ¢ Copy @ Delete 48
& Edit & Copy @ Delete 47
& Edit 3 Copy @ Delete 46
¢ Edit 3 Copy @ Delete 45
o Edit 3¢ Copy @ Delete 44
&7 Edit i Copy @ Delete 43
o Edit & Copy @ Delete 42
&7 Edit 3¢ Copy @ Delete 41
o~ Edit 3 Copy @ Delete 40
& Edit 32 Copy @ Delete 39
& Edit 3 Copy @ Delete 38
¢’ Edit 3 Copy @ Delete 49
& Edit 3¢ Copy @ Delete 50
& Edit 3¢ Copy @ Delete 51
& Edit 3¢ Copy @ Delete 52

[} saL

100[+]

updated + 1
2017-04-15

2017-04-15
2017-04-15
2017-04-15
2017-04-15
2017-04-15
2017-04-15
2017-04-15
2017-04-15
2017-04-15
2017-04-15
2017-04-15
2017-04-14
2017-04-13
2017-04-13
2017-04-13

With selected. 7 Edit

-4 Search

#¢ Insert

Filter rows: | Search this table

gs_name

ABC

ABC

St1

ShellExpress

Seo
St1
Neste
Neste
Neste
Seo
Teboil

Teboil

Oil Express

Oil Express

ShellExpress

Neste
Shell
ABC

3¢ Copy

Oil Express

@ Delete

= Export

«” Showing rows 0 - 15 (16 total, Query took 0.0010 seconds.) [updated: 2017-04-15... - 2017-04-13...]

gs_address

Sort by key: | None

95

Prisma Limingantulli Nuottasaarentie 1 1.484 1.564

Kaakkuri Palokankaantie 301
Limingantulli Kempeleentie 9
Valivainio Oravitie 1

Kaakkun Kaakkurinojantie 1
Limingantulli Limingantie 5
Limingantulli Nuottasaarentie 2
Lavistaja Linnankatu 21
Hiironen Kiilakivenkuja 2
Alppila Kaarnatie 30
Kaukovainio Kultatie 1

K {’ ' K

Knuutilankankaantie 1
Kiiminki
Pateniemi Kaijantie 1

Pateniemi Keskuskatu 2

& Expor

1.489 1569
1.469 -

1459 1549
1499 1579
1.469 1.559
1.464 1,544
1464 1544
1519 1.579
1528 1598
1.449 1529
1499 1579
1.434 -

1.459 1539

[

1.294

2& Triggers

f98  Di bonus

1299 -

1.279

comments

1.289 re850.999 -

1.319 -

1.279 -

1.269 -

1.269 -

1.359 -

1.398 -

1.269 -

1.309 -

1.254 -

1.279 -

1494 *1614 1294

1.499 1.579

Figure 20. Oulu data (retrieved into own database)

*E99+

1.299 -

Jaali Valikylantie 5

3. Moreover, the Admin app revealed the locations requested yesterday (15.04)

B 5 Server mysqlmetropolia fi » @ Database: kirillk » [ Table: updated yesterday

4 Search ¥t Insert

[Z] Browse

‘ & Showing rows 0 - 4 (5 total, Query took 0.0006 seconds.)

SELECT * FROM

[ Showal | Number of rows: | 25 [+]

+ Options

T

& Edit 3¢ Copy @ Delete 128
7 Edit 3¢ Copy @ Delete 129
& Edit 3 Copy @ Delete 131
& Edit 3¢ Copy @ Delete 132
& Edit 3 Copy @ Delete 133

oo o

t Check all

were Espoo, Vantaa, Lohja, Adnekoski, and Mikkeli (Figure 16). It means that

their data should be in their respective tables of own database (see the thesis

W Structure

L sau

“updated_yesterday”

v id city
Espoo
Vantaa
Lohja
Aanekoski

Mikkeli

With selected: »Edit  %¢ Copy

=} Export |

Filter rows: | Search this table

@ Delete 5} Export

Figure 21. Locations requested yesterday
are store in a separate table

firmed by Figure 21.

last page figure too). This presumption is con-

4. Given that a manual upload of their prices

was attempted (as indicated in Figures 16, 17), all

of them except today's (16.04) should be in the

respective tables of the database. For brevity,

only the first three locations vs their Polttoaine's

counterparts are shown in Figures 22-24.
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updated + 1 gs_name gs_address. ©5 98 Di  bonus  comments [Teboil Express, Kitakalio Kitakuja 2 464
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Figure 22. Espoo handled
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[ S Edi éCopy @Delete 300 20170413  Tebol Express  Tuupakka Tuupakante 2 1469 1549 1250 - Keha Il (E18) ABC Deli, Petikko Petikontie 29, Keha Ill (E18) EX Kartta][13.04. ][ 1,509 ][ 1.589 ][ 1.309
) o7 Edt 34 Copy @ Delete 305 20170643 Shel Kalvoksela Kavoksalante 18 1499 *1610 1289 “E99+ 600, 3-tie [E3 Kartta][13.04. |[ 1.454
1 S Edt HCopy @Delete 304 20170413 Neste O Martnlaakso Vinertie 39 1519 1599 1319 - 13.04 || 1.504
) JEdt §Copy @Delete 302 20170413 Nesie Ol Kelmola 1 Hameenlinnanvayla601 1504 1584 1319 - 31 Neste OI Express, Martniaskao mgm1 3 Kartta[13.04. || 1.474
1 Edt §Copy @Deleta 310 20170413 Neste Ol Expross Kaivoksela Katvokselante 1A 1469 1549 1250 - Neaig Ol eieb hats 30 B karwal 1308, | 15 1599
7 Edit 3 C Delete 309 2017-04-13  Neste Oil Express Ansakuja2 1469 1549 1259 - = = = = = = >
DIARE e s Shell, Kaivoksela Kaivokselantie 18 (‘E98+) ) Kartta[13.04. ][ 1.499 ][ *1619 ][ 1.289
1 Edt §Copy @Delete 299 20170413 Nesie Ol Express Hakkia Tukkukaupankuia 1454 1534 1264 - = = =
[ B B Copy @Oeits 267 0T Shel Rusessarta Tusuinte 10 1450 “1579 1249 "E50e S0 Skrionky A Veiomonte 1 3 Bl kartta|[13.04. || 1.4
B JEU K Copy @Delete 298 20170413 St Petkko Tillpojanlentsa 2 1474~ 1264 Re850999 Kena llE18) Neste Oil Express, limakehé Teknobulevardi 1 E3 Kartta|[13.04. || 1.44
7] oPEdit $Copy @Delete 301 2017-04-13  Neste Ol Keimola Lansi Hameenlinnanvayla 600 1464 1544 1269 - 340 Teboil, Tammisto \alimotie 10 Kartta||13.04. 50!
1 & Edit 3¢Copy @ Delete 205 2017-04-13  ABC Deli Petikko Petikontie 20 1508 1589 1300 - Keha ll €18) Neste Oil Express, Kaivoksela Kaivokselantie 1A Kartta) |13, 04. || 1.469 5 B
[ SEdt §Copy @Delete 311 20170412 Tebol Express  Varisto Marinkyldnte 72 1484 1584 1284 - 5 Teboll Express, Varisto Martinkylantie 72 3 Kartta][12.04. |[ 1.484 | 1.584 | 1.284
1 FEdt §Copy @Delete 312 20170412 Tebol Kalvoksela Vanha Kaarelante 35 1500 1589 1200 - Tebol, Kavoksela Vanha Kaarelantie 35 Kartta][12.04. || 1509 ]| 1589 || 1.299
[ JEdU R Copy @Delete 313 20170612 ASC Prisma Jumbo Vantzanporinkalu3 1509 1569 1269 - s TABC, Prisma Jumbo Vantaanportinkalu 3 B3 Karteal| 1202, || 1508 ]| 1.609 | 1.098
) S Edt i Copy @Dolete 320 20170411 NesioOF Vansio Ukonitynkuja 2 1529 1609 1349 -
Figure 23. Vantaa processed
Lohi
[E Browse [+ Structure | [} SQL =4 Search =®: Insert = Export (& Import 4 Operations 3% Triggers 0o Ja
‘  Showing rows 0 - 13 (14 total, Query took 0.0006 seconds.) [updated: 2017-04-15... - 2017-04-04..] Jakeluasema || PVM || 95E10 || 98E “ Di
SELECT * FROH "6 Lohja’ ORDER BY "GG_Lohja’."updated’ DESC
Keskihinnat: Il J[1:485 ][ 1.565 ][ 1.288
[0 Showall | Numberofrows: | 50 [v] Fiterrows: [ Searcn this table Sortby key: | None =]
ABC, \irkkala Tynninharju Maksjoentie 9 EJ Kartta |16.04. 1.489 || 1.564 || 1.289
+Options = T ==
T T e T ———— Teboil Express, Tynninharju Maksjoentie 3 Kartta |16.04. 1.469 || 1.544 || 1.269
& Edit 3 Copy @ Delete 14 2017-04-15  St1 Holmankuja 2 1474 1564 1284 - " St1, Holmankuja 2 |16,04_ 1.474 || 1.564 || 1.284
o7 Edit 3éCopy @ Delete 13 20170415 Teboil Express  Tynninharju Maksjoentie 1469 1544 1269 - 3 ABC, Grillimarket Tytyrinkatu 4 "1 204, |[ 1.509 1.589 1.309
& Edit $é Copy @ Delete 12 2017-04-15 ABC Virkkala Tynninharju Maksjoentie 8 1.489 1564 1289 - -3
& Edit ¢ Copy @ Delete 11 2017-04-12 ABC Grillimarket Tytyrinkatu 4 1.508 1.589 1.309 - -
& Edit 3¢ Copy @ Delete 10 2017-04-06 st Virkkala Hankoniementie 546 1.376 - 1193 - 25-tie

Figure 24. Lohja inserted too

For space and brevity, no cron job screenshots are furnished for this paper.
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Unfortunately, the major problem of the combined mobile solution is the sudden malfunc-

tion of the Google Maps activity as shown in Figure 25. Own approaches to address this

error included online searches, yet so far no valid solution has been found, except rede-

signing the entire activity and test-run it from scratch.

04-16 18:48:40.452 8056-12233/com.gg.yeah W/DynamiteModule: Local module
descriptor class for com.google.android.gms.googlecertificates not found.

04-16 18:48:40.453 8056-12233/com.gg.yeah W/DynamiteModule: Failed to load
module via V2: java.lang.ClassNotFoundException: Didn't find class
*'com.google.android.gms.dynamite.DynamiteModule$DynamiteLoaderClassLoader"
on path: DexPathList[[zip file "/data/app/com.gg.yeah-1/base.apk", zip file
'/data/app/com.gg.yeah-1/split_lib_dependencies_apk.apk", zip file
''/data/app/com.gg.yeah-1/split_lib_slice_0_apk.apk", zip file "/data/app/com
.gg.yeah-1/split_lib_slice_1_apk.apk", zip file "/data/app/com.gg
.yeah-1/split_lib_slice_2_apk.apk", zip file "/data/app/com.gg
.yeah-1/split_lib_slice_3_apk.apk", zip file "/data/app/com.gg
.yeah-1/split_lib_slice_4_apk.apk", zip file "/data/app/com.gg
.yeah-1/split_lib_slice_5_apk.apk", zip file "/data/app/com.gg
.yeah-1/split_lib_slice_6_apk.apk", zip file "/data/app/com.gg
.yeah-1/split_lib_slice_7_apk.apk", zip file "/data/app/com.gg
.yeah-1/split_lib_slice_8_apk.apk", zip file "/data/app/com.gg
.yeah-1/split_lib_slice_9_apk.apk"],nativelLibraryDirectories=[/vendor/lib,
/system/lib]]

04-16 18:48:40.470 8056-12233/com.gg.yeah I/DynamiteModule: Considering local
module com.google.android.gms.googlecertificates:® and remote module
com.google.android.gms.googlecertificates:2

04-16 18:48:40.470 8056-12233/com.gg.yeah I/DynamiteModule: Selected remote

version of com.google.android.gms.googlecertificates, version >= d

Figure 25. Unhandled error in calling the Google Maps activity
within the User app

Among other problems en-
countered in this project
was the formation of valid
links to reach a target loca-
tion. E.g. http://www.
polttoaine.net/Espoo  were
easily followed by the code,
whereas such as
http://www.polttoaine.net/
/Keha_%20111%20(E18), i.e.

Keha Il (E18), or

http://www.polttoaine.net/Pyha_ja_rvi (i.e. Pyhajarvi) were not.

Own methods were introduced to overcome the latter. More specifically, for umlauts and

the space substitution in the links:

index++) {
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) .trim ()

After running these, links to the Polttoaine's 150-location webpage were followed by the

code and opened gates to their html code without any problem.

5 Evaluation of the results

What follows is an attempted objective evaluation of the performance of own combined
mobile solution for gas price collection, including comparisons with Polttoaine's app.
Overall, but for the single major drawback represented by the Google Maps activity mal-
function, the solution works, provided the local drivers use it and agree to share the in-
formation they get from Polttoaine.

5.1 Efficiency of own methods

Despite the need for further code rearrangement and more effective methods, own mo-
bile approach has shown that:

1. The test locations are recognised correctly, which is much help to the worried
driver case described in the Introduction.

2. Gas station options, though limited by the Google over-query limit (chapter 3.2),
are true to those displayed on the gas prices provider's website.

3. Own database gets populated with only most requested location's data and can
be developed further to give access to interested parties.

4. Own database uploading can be handled by an admin in either the auto or man-
ual mode, with reporting and toasting available.

5. No ads are shown in the process (no distraction/disturbance).

6. Failures include the map activity and the pending no-today's prices case, thus
historical prices are unavailable at present. In addition, no own app's tools have
been designed to counter the archive tables overpopulation mentioned in chapter
3.2.

Next subsection deals with the key feature comparison to the Polttoaine app to see ben-

efits and drawbacks of own approach.
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5.2 Benefits and drawbacks vs studied tools

Although claiming no rivalry with the counterpart app, own apps offer the following pros

and cons when compared with the Polttoaine app (in the same order as 5.1 above):

Unlike the comparison app, own one recognises current location.

Polttoaine's app may at times deviate from its cousin webpage, whereas own app
scrapes them as they are (see Figure 14).

No official ways are known to access the Polttoaine database historical prices,
whereas own database features a fair collection of them, provided local drivers
are motivated to use the mobile solution from now on.

Unlike the comparison app, own one offers some database update management
tools.

Own apps do not feed on ads.

Drawbacks include no own app's option to use local driver community input (un-
like Polttoaine's app that has it); no navigation to the gas station chosen (Polttoa-
ine has it too); no tools to counter the archive tables' growth in own database; the

tables there are numerous, unrelated, and with repeated structures.

As a major side note, back to Figure 14, the distances calculated by both the apps do

differ. Therefore, this distance was resized on the Google Maps webpage to show the

\Vasankankaantie 200 ©

Tam(yere

Tallinn

Figure 26. Deviation in distance calculations by the two apps

{ﬂ 9 h 27 min
734km

Finland

following:

Shell Oulu Haapalehto/
HTaksitolppa 40

Comparing the results reveals

that own app's length is closer
to the resized one in both
]

Finland ~ cases. This speaks for one

pidel Ml Ry

major benefit in favour of the
User app.

Qzheleznoddrozhnyy
prospekt, 45

With these finishing this sub-

section, it can be concluded

that keeping the comparison in mind will help both parties in improving their apps in future

and implementing better usability scenarios.
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6 Conclusion

In conclusion, it should suffice to state that the initial emergency pictured in the In-
troduction, with the worried driver, unaware of the location (s)he is at and with an emp-
tying gas tank, may have received a new solution in the form of the two apps and data-
base detailed in this project. Although for the time being, the Google Maps activity lacks
operation readiness, the system seems to qualify generally to proceed with further de-
velopment as a promising, possibly, more driver-friendly tool.

As for the Admin app, its tasks may as well be server-run, yet the mobile solution in

guestion seems to provide for more tangible control over the process right on the go.

It goes without delving into much detail that the system will depend on the local
driver community too, since it is their location requests that are the prime mover for this
project, and the latter was not meant to scrape and parse all the locations Polttoaine
covers daily. That would seem to offer another topic for a thesis of a web security or anti-
bot student.

The Google over-query, as a limitation for this project, may be surpassed by fine-
tuning the process milliseconds suitable for the occasion. On the other hand, the emer-
gency driver from the Introduction may feel frustrated at having to list through multiple
options if there are so many as 20 or 50, and may as well be content with choosing

among just 5-8 stations instead.

The combined mobile solution for gas price collection introduced in this project could
be more efficient if the following requirements were met:

e The Google Maps activity is back and operational;

e The over-query limit is curbed via caching or other means;

e The single geolocation mode is reinforced by a manual input alternative,
should the driver ignore the need for position recognition;

e The show-earlier prices case is introduced and tested for whether it is actu-
ally necessary;

e The archive tables' growth is checked by a fourth cron that stores outdated
information in JSON-formatted files;

e The repeated structure of the database tables is substituted by more effi-
cient tools in order to save space and time and eliminate the need for ar-

chiving.
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Further study may be recommended to build on the project by introducing non-MySQL

methods too. Additionally, other collection methods than getting updates from gas pro-

viders or driver communities, as described in Appendix 1, may encourage the continua-

tion of this project.
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Appendix 1. Challenges of OCR

The images on this page originate from Google Street View, own photo camera, and own
dashcam respectively to the order they appear here, unnumbered. When trying to rec-
ognise these via the mentioned Tesseract-PHP script, the results were discouraging,

since the colour digits were never read correctly.

2016-02-03 18:03:42 005km/h R65 2CH/FHD-HD

Own attempts to change these colour images into black and white gave no positive re-
sults: when taking pictures, one had to make sure the price tag was ideally centred. That,
however, never helped even after treatment by various methods (as self-explanatory

Figures 27-31 demonstrate).



Figure 27. Cropped
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3489

Figure 28. Cropped, negated

Figure 29. Cropped, negated,
greyscale (CNG)
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Figure 30. CNG+lit+contrasted

e95 21.34
€98 33.45

Figure 32. A .doc file screen shot was
read like "e95 21.34e98 33.45"

349

Figure 31. CNG+lit

Unlike colour images, BW screenshots, as simple as

black text vs white background (Figure 32), were read

without any problem. Those attempts clearly ex-

plained, carrying on with

two separate topics would

take more time than allocated for writing one thesis.
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Appendix 2. Retrieving country-specific fuel data

1. For this item, see below a screenshot of a website specialised in quoting only

average fuel prices in St Petersburg. The text in fine print underneath the title

(Gas prices in St Petersburg) reads that their hard-working bots are daily busy

collecting fuel data from various gas stations of the city. Not every station is ready

to provide this information, so today's major choices are the following. And only

two options follow.

® Chrome File Edit View History

Bookmarks _People

Mauy X | e

2> C#

veww.repmy.ru/ceny-na-benzin.htm!
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[ Axxopau ¢ Plugins [ Mevo @ AF @ myoev @iwisc B ] B3 ©. © Python &3 Android
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Hawm
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// Tamnedms = 34,08 3733
3170 3370 3680

@ KupuwwABTOCEpBHC

1 Sunexe nuoecr

0 ewax Ha Genswn Ha paseix A3C ropoga. He sce cemn
"NPEAOCTABASIOT 3TY WHGOPMALIMIO, HO Mbi CTAPAEMCH HAHTH YT PeIENHR ITOR NPOBEMSI, WTAK, CETOAHSIHAE UEHS Ha BEH3HH Ha

98

4210

[loBepeHHOCTb

Yaobnas $opMa AOREDEHHOCTH Ha FBTOMOGUNL

=

Ceeoinku no meme

B Espone u mupe swiGupaior nywue
prteta

B="

Tiowusr asTo (NG

Espockt Cepewc Liewrp
Vsasro Bonsso
ar

B sHBape YeTBepTS POCCHACKHX
asTomoSunedt Gera npousseaeta 8
Canxr-ferepSypre

3488 15 Crasua 370 o

35.00 15 Cravun 3o cern

«Cxanu-Tureps 8 2013 roay
wnycTHna Gonee 1000 eamnau
TDV30804 TeXHMKN

2. Next image demonstrates that prices shown are for evaluation only and subject

to change by gas stations:

& Chrome File Edit View Hi

Z ™ Sat30Jan 12:25 Q

e "

® 08 | 5 axmmmrmann X | 6 x |5 PR < S, © G yr % | @NTK(CN6)JASC K X
e gl & g 59.958ing=30.32/ @
8 Axxopaw ¢ Plugins [ Mevo B AF @ mDev @awsc B ] K B. @ eython @ android © Webmail & [) ggdesgesno ) ggohe i
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3. An excerpt from a correspondence history between me and a local Neste sta-
tion (translated by me):
From: DS Spb <ds.spb@neste.com>
Subject: Re: prices available at your website
Date: 8 February 2016 at 10:09:25 GMT+3
To: Kirill Kuvshinov <Kirill. Kuvshinov@metropolia.fi>
Good morning Kirill,
If you are interested in our gas station prices, the site cannot provide this information.
You may want to visit any of our stations individually to learn about current price.
Fuel delivery can be calculated by a special calculator if you pls follow this link.
http://www.nesteoil.ru/ru/content/calculator
7 February 2016, 19:05 Kirill Kuvshinov <Kirill. Kuvshinov@metropolia.fi>
wrote:
Good evening,
Kindly advise where | can see fuel prices on your website.
Best regards,
Kirill
Best regards,
Corporate sales office
Neste Saint Petersburg, OO0
+7 (812) 703 06 15
ds.spb@neste.com

www.neste.ru

4. However, some local gas providers do have their prices published (see the ex-

cerpt below from Lukoil).


http://www.nesteoil.ru/ru/content/calculator
mailto:Kirill.Kuvshinov@metropolia.fi
mailto:ds.spb@neste.com
http://www.neste.ru/
http://www.neste.ru/

Appendix 2
32

® Chrome File Edit View History Bookmarks People Window Help { Sun 7 Feb 19:30
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Compare the screenshot date and time with the price lists available at request time to

see they are outdated as of 7 February 2016.
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Appendix 3. Visual comparisons of test apps output

1. Google Maps image policy allows for 1-3 years of “stale” imagery.

& Chrome File Edit View History Bookmarks People Window Help

® °® | o axmurmanruauma s x | 6 x ¢ =@

cH a google. 895367hi=en
[ Axxopaw % Plugins [ Metro (B AF @ myoev [ wisc I Il E1 @ @ eython € Andoid K O weomail & [) gg_desgesne  [) ggphe B
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3D Earth view
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Maps imagery updates

See what 3D images are available

You buikdi in 3D for places in ind Earth. See where 30 imagery is avallable
@

Follow satellite imagery updates

Google Maps uses the same satellite information as Google Earth. Most of the images are about 1 to 3 years old.

Right now you carit report satellte imagery o request updates. You can, however, use the Follow Your World & tool to
find out when new imagery is available. We strive to update our data regularly.

snareis: @ [ [

Was this article helpful?

YES NO

Indeed, a 2016 shot below reveals that the image capture occurred a year ago (see the
right bottom part vs the right top one).
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2. Moscow and Nizhniy Novgorod reinforced St Petersburg as test locations to see
their overall updatability. BenzinPrice seldom showed actual prices at request
time. Find below, in the three subsequent images, examples for St Petersburg
(digits 78 in the link), Nizhniy Novgorod (52), and Moscow (77), these numbers
representing the traffic police area codes. With the shooting dates and time com-
pared to the tabled data, chronological gaps become apparent. More

(screen)shots are available on request.
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<<B 1 crpawnuy Canr-fNetepbypra
B cx0BKax yKa3aHO KONMHECTBO 3anHCei NO PErvoHy 3a NOCeaHME 7 AHeil + ROBABNEHHEE B TeYeHHe CYTOK. KONMMECTEO NepecuuTLIBAETCA OAMH Pal 8

Momck A3C 4ac. DANOA JBNHCHIO CYMTAETCH ANMCH UEH N0 OAHOMY WAK HECKONbKUM BHAAM TONAMBA K3 OANOR ASC 33 OAWH AeHD.
~ « Bce xoMnannn
+ Do xapre * ACAERQ * A3C Nykoiin (1) + A3C 3AQ Cesepuoe
o * AICATC * A3C Nunoc . A = A MueCKaR A
* Mo kaTanory: * A3C Aris * A3C Murexc « A3C THK (15)

s « A3CABPO « A3C Neste (2) .

o « AICBP (11) . fie « A3C Gasron
L CrarlTerengsi. . Trasnpomsedrs (1) « A3C Pocwedts (13) ¢ ASC Wenn
* Komnauus . (24) + A3C Statoil + A3C pasuwe
« Tpacce Ha 370# CTpammue OTOGPAXBIOTCA POIHMYHBIE LeHsl Ha A3C 3a nocneanne ase neaenm 8 Camkr-Nerepbypre. Ecnv ans 0ano# u 1ol xe A3C Goinm

AOBABNEHbL LEHSI B DAIHBIE SHK, BLBOASTCS TONLKO GONEE NOIAHHE. LIeHs! WNEITCR He ANS Beex ASC. ECTK Bb XOTUTE ADGABMTS Ha CAHT TEXYWIME LeHs!
ANR KaKoii-nMB0 A3C, CABNATS 3TO MOXHO HA CTPAHWUE COOTBETCTBYIWEM A3C. HalTK HyXHYI0 A3C MOXHO 308Ck.

+ ATHKC (weram) Ch. TaKe: CEAHME UEHs! 33 NOCNEANUE ABA MECRUA, CPESHHE UEHE! N0 MECAAM.
CKauars 8Ce UeHs! B pervone 3a Bsibpannsi roa: 2018 [ cxauers sain

Liewss OTCOPTVIPOBaNEI NO KONOKKe 95,

Rlocka oBuasnenmi Mnocom p YTEE" BUAS TONAWBE, a A3C wapsay ¢
Npopexa/noxynka A3C, MoKa3LiBaloTCn Uensl Ha scex A3C [goranwin TenLko ASC ¢ auBpanmem TonMMEoM ]
29.01.2016
Tenaepl 20 92 92+ 95V 95+ 98 98+ AT AT+ [Mponaw Meram A3c Hcroummx
Neste - r. Cawr-lerep6ypr,
Mapkerunrossie 1 34,69 37.99 43,69 35.39 N e galunin 4
MeCAeR0BaIMA %
Neste Qil «dnexrpocunas -
2 34.69 37.99 43.69 35.49 . Cawr-TeTepbypr, Mockosckwi  galunin .l
npocnexT, 156A
THK - r. KpowwTaT, yn.
Uenbi, craTucTuka = = Boccranns, 4. 11 Lkl
THK «Boneuyesnxoss -
* r. Cawxr-Nerepbypr 4 36.09 T. CawkT-MeTepbypr, npocnext Pycherpon
Bonbuweswxos, 49K2
THK «Topckags - r. Cecrpopeux,
2 3949 BraaumMpcxuit npacnexT, 16 PYETRPOR
THK s¥gunosckais -
BOoGasure ASC 6 36.29 F. Cankr-TNerepbypr, Upuwoscxwi  Pyclerpon
npocnexT, 52
THK =Kapnatckass -
7 36.29 7. Caur-NeTepbypr, yn. Pycherpon
fprica shpiregion. jd=398 Kapnarcxas, 1
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[nasnas pexnama:
<<< Bubpam: APYroM Peruon
<<< BEDHYTLEA ub CTpaNMLY i o6naCTH

B CXOBKX YKIOHO KOMHHECTBO JANCER MO PErMONY 30 NOCHEANNE 7 AHEH + ROBABNEHNbE B TedeNHE CYTOK, KONM4ecTso RUSO
Nomck A3C NEPECUMTIBAETCH OANH Pa3 B Uac. OAHOR IAMHCHIO CHATAETCA 3NMCH UEH MO OAHOMY MM HECKONBKHM BUAZM TOMNMEE HA OBHOR () ——

A3C 22 oaH Aekb. PETROL.

* Bce KOMNaHuu

o . « A3C fleuxenve (1)  A3C Tepwuwan
pervonst 2 « A3C Nykoiin + A3C Tarnedrs UAUHECKUX NK!
Hhoweropageas opUanHecKux nuy
I . . = - . T
] * A3SC Oneyw Hedre * A3C Yemnmon Mpopaxa HedTENPOAYKTOB U
* KOMnaHuM . * A3CPLUS » A3CEsco(3) OBCAYKHBAHME KOMMEPUECKOTD
o> 8, 8 B e Ly £ i - TPaKCNOPTa NO TONAMBHLIM
. 3 « A3C Taxioil (FCM) . Hie KapTam MarucTpans u Pockeds.
* TRACCH www.ruspetrol.ry
Ha 370/ CTPaHMLE OTOBPAXAIOTCA POIHHUHLIE LeHs! Ha ASC 33 NOCNEANHE ABE HEAENH B HWXEropOACKOR oBnacTk. Ecnu Ans
* AL3C (nponam-Gyram) 0440# 1 TO# e A3C BbinM 20GABNEHLI LIEHb! B PA3HBIE AHK, BLIBOARTCA TONLXO Gonee nozanwe. Liens nmeoTcs e s scex A3C,
* ATHKC (metan) ECAk 81 XOTHTE A0GABHTY Ha CAAT TEXYUIME UEHH ANA KAKOA-NME0 A3C, CACNATH 3TO MOXHO WA CTPaKnue cootseTcTayiowen ASC, NN
* ASCAnA KATEPOB M AXT |  HalTW HyXHy10 A3C MOXHO 3g€Ch.
Ch. TBKXE: CDBANME UEHSI 38 NOCNEANUE B3 MECAUA, CPEAHME UENE! N0 MECAUAM,
Mlocka o6bRBnenmi CKaYaTh BCE LEHbI B PETONE 33 Buif BHHMX NONBI0BETENEH]
[posaxa/noxynka A3C, LUesi: 0TCOPTHPOB3HLI NO XONOHKE 95,
Mmocom 9 YTeE" BB TONAMBS, Ha A3C HapAgy ¢ 06!
obopvaonatns ans AIC -
i [LocTaBka anaent
MOKA3LIBAIOTCA UeHb! Ha Beex ASC [ooranue ToNKD ASC ¢ HOro Tonauea!
Tenaens CTOMMOCT AMIEABNOTO
MapKeTuHrossie 28.01.2016 TORNUBA OT 26p/AMTD,
ueenenoRaMMA 80 92 92+ 95V¥ 95+ 98 98+ AT QAT+ Mponaw Meram A3C WcTounmnx Kauecrso. Oneperuekon
Denmesms - Accrasxal
1 34.10 36.50 35.40 . Wapawra, yn. COMT KOMNBHMM Orac Toeapsl Ycnyru
Caoboasi Leny
Uens!, cratucruxa 27.01.2016 sts-fuel.ru Aapec u Tenedon
80 92 92+ 95V 95+ 98 98+ AT AT+ [MNponan Mervan A3C McTounmk
* Huxeropogcxan Es¢0 - noc. Brsosxa,
Y. OBoneHuMN,
o0nacT 1 3295 35.95 33.95 14.95 Y % cn, PYchieTpon
cresa
£500 - C. Wasa, M7,
2 33.95 S50 s, cnprea | PYcnerpan
Do6asure A3C 0 - M7, 394-
3 3395 Esc0 - M7, 394-A 1, pycnierpon [u3 TonuMBo ontoM
23.01.2016 01,5000 A.!
80 92 92¢ 95V 95+ 98 98+ AT AT+ [Mponaw Meran A3C

Mo6unsHoe TONNKB C AOCTABKOW W

Tonmuuan -



Appendix 3
35

®°® ) G G o Uow: | [} Poitt | yliflow | [ Reac . 8 Ams | G rotric | [MlRoac | Gimap | 5 PHP | FEPHP | Greco | TRoll | Dinste | Me
JERSA, A \ 2 A
« CcC#H vowwi.benzin-price.ru/price.php?region_id=77 R Q =
[ Axxopaw B Plugine B Mewo [ AF @ myDev [ visc £ 3 python B Android : Weomsil & [ gg_desgeohp [ ggphp B
04.02.2016 nOAYuHTE AUTPL B NORAPOK!
80 22 92+ 95V 95+ 28 98+ ar  ar+  Nponaw Mevam A3C McTounnK Awaeny netiwi
EKA - r. Mockoa, Quzens sumumi
Uenbi, cratucruxa 1 34,70 3740 3810 35.20 A308CXaR YN, BN CAVT KOMNaHMK AOvaens apKTweckai
322 Owaeny mexceaounmi
o i EKA - r. Mockea, all-resurs.ru
. 2 34.40 37.40 35.20 NiennHCnA BT KoMnaHMHK Aapec u Tenedos
npocnexT, 109A
EKA - r. Mockea, o
3 3435 37.35 3865 4205 35.20 B coe woere  CBAT KoMNaHAN -
AcGasure A3C EKA - r. Mocksa,
4 34.90 37.35 3825 35.20 Kueacxan yn, GA  COFT Kownanuu m
A3C - r. Mockaa,
5 34.90 37.25 ebepexnan €BRT KoMNBNIM -
Tapaca Wesuenko
Mo6unsHoe EKA - r. Mocksa,
6 34.60 3720 3830 42.55 3520 3590 KyTyaosckwit T KoMNaNHK AM3TONNMBA.
/' Mofunistn. mpcis Teocer, 59 22 roaa npoaaen AUITONNMED
canra EKA - r. Mocksa,
* Yranuta ans iGo 7 34.20 37.20 37.90 35.20 YN, ApXHTEXTODA  CBAT KOMNaHMM ﬂ':e‘:m‘gg,“ AR O
Prime Bnacoea, 26C1 d ¢
. A3C - r. Mocksa, 4- ONT Tonauexwe KapTel
8 34.20 37.20 35.20 # Necron CBRT KoMnaHUA Tacanwn.s angou.
. nepeyriox, 2 Konraxes
Phone) EKA - r. Mockea, 1m.ru Aapec v Tenedon
9 34.25 3715 3815 35.20 Bepexxonckan AT KoMNANHK Camxr-NeTepSypr
wabepexuar, 30A
EKA - r. Mockea,
NpoexTupyemsiin
O6parnasn ceasb 10 34.10 3710  37.80 35.40 npoeaa N® 552, CaRT KOMNaHMK
nepeceuenme ¢
Bonpocei-oTeersl Maoncit ya., WD
AIC - r. Mocxsa,
1 34,10 37.10 Y0, Kanawsesckas,  CaHT KOMNanMu
43
EKA - r. Mocksa,
12 34.10 3710 35.40 Ea(p'Le.NleukM ¥n., BT Konamu DS ARRGk T SR

M HOro xauecrsa! flocraska 8
13 34.15 37.05 37.85 35.20 EKA - r. Mockaa, caqy omnanmu KOpoTKMe cpoxw! MoaposHee

Hoeoopnoscxkas yn. lestopl
STy velestoplivo.ru
14 34.05 37.05 ByMaxHuii Npoess,  CaRT KoMnaHu Orsac ~ 1,8 xu. 7
2 npocnexT KocmonasTos, 4, 4

15 34.05 36,95 35.20 Apocnaucxoe CalT KoMNaHMK

EKA - r. Mockoa,
16 34.15 36,95 yn. Nandwnosa, CalT KOMMaHUH
2aC1

EKA - r. Mockea, _J
17 34.29 35.89 35.20 . Moaonsckux CaiT KoMNaHUK

KypcanTos, 264 [OusensHoe Tonauso!

3. Unlike the other candidate tools, Polttoaine usually showed updates already in

the morning (see Helsinki and Espoo as the most updated locations in Finland,

in the two images below).

17 Apr 09
® © ® | portosine.net - Powered | x Me

« CcC # vawwi.polttoaine.net/Helsinki 2 Q@ 'y
[ Axxopas ¢ Plugins [ Metro myoev [ visc il 7 E. @ python € android | webmail & [ go.deagephp [3 og.ohp

—*— Hintailmoftusiomake Helsinki

Himoits hintojs

oo T [P ][oset0 [ 98 | oi

—£¥~ Vaiitse kaupunki i
— e e

valitse

£ kartta](17.04.)[ 1328
Etsi sarkemmin
—g— Pikalinkit
Nayts PK-Soutu
Niiyts Turun seutu [Nesie Oil Express, Koraia Risspalontie 11 3 Kortta]
Tebol Express, Konala Paperite 1 & Kartta] [16.04.

3 Kartta[16.04
[15.04.

15.04. |
YT S — T N

[Neste Ol Express, Vikk Vikinport 1 (Pibisjsmaentie & £ Kartta][15.04.

artta|[14.0

[Tebai, Lassis Kaupinte 18 £ kartta](13.04.

Tabol, Riiviyla Vartiokyld Linnavuorense 30 3 Kartta][13.04.
it

¥~ Valitse asema
Voitseasema [

—r
Asemia yhteansa: 564
-

Kerloksa havaintonne
bensan ja dieselin hinnoista
ilmosuslomakkeella,
sahkopostilla ala olevaan
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7™~ Hintailmoitusiomake Espoo
Himoita hintoja
Palsute |[aketuasema |[Ppe ][ oseto |[ see || o
~f"— Valitse ksupunk L
Keskihinnat: 1L 1 1.331 ][ 1.408 |[ 1124
- [
Valitse I N E ommils Espoontie 32 B xarta][17.04.1] 1.314 ][ 1394 |[ s.074
€t tarkememin [A8C. Karagorts Karaninyntie 2 B3 artta][17.04.][ 1369 |

¥~ Pikalinkit [Tobol Exprase, Mildoth Tunmtie 1. 110 e £ Kartta[17.04
Niyth PK-Seutu [Neste O, Viberssikeo Rajamireynahde 1 E3 Kartta][17.06.
[Nesto, Muuraia Nmismishanperio 1 5 warta] [17.04.

Niytd Turun seutu
[511. Loppévaara Hannu Otavnpojanti 3, 110-t. Keha | EW 04
e [Neste Ol Express. Lommila Lommilanrinne 1 3 Kartta][17.04,
Wayth Oulun seutu [Shet, Leppvaara vanha maaeis 2 (£98%) B karna]|17.04.
Nytd Jyvéskytin soutu [Shel, Bembéle Selinma 2, 110.tio (£88+) 3 Kartta][17.04.]
Niyts Porin seutu St1, Makiyta Tunntio 2 (Re85 0.889). 110-t 3 xartta][17.04.]
Niyth Seindjosn seutu Tobol Express, Lommia Lommilante 12 3 Kartta][17.04.
Wyl Kotk moovont i1, Lidorania Paajirvente 1 o164,
Niyts 20 Halviots _W Markdcaa Si 1604 |

[vsi5, Suvela Tuomarilanie2 &3 xartta[1604.]
nid —12

Nyt 20 Kallointa

Maakaasuasemat el
su.vnhuv‘lwmn.mlg E9+) Eunu
i e S— T (2N
Kavyt polttodily snomwmmmn [St1, Olsrinoma Oteriaoma 17 &3 Kartta[16.04.

Polltti

Ulkomast

&5 " Gren) [1 604
Tebol Em. Kittakallio Iﬂ@ £3 xartta)
g Valtse asema 50 Do
k. Mikkeld Mixealrkatio 1 (5550 £ xartta)[16.04.
1

Veitsessems [

ha anmumﬂsﬂsol & xartta] sm
_ e
-

[Neste Off Express, Karakallio Tornihaukantie 1 £3 kanua)

K'"”"'; sk [¥8i5, Nintisita Kutojnkuima 2 5 xartto] ‘5“‘:

iimonysiomaktels [Nesto O, Nintsita Nhisiiankia 2 nn
sihicposila sks clevaan Nosio OI, Ctaniom Miostontio 1, Keha | £3

Compare the screenshot date and time of 2016 in the upper right-hand corner with the
tabled data. Only morning shots are used to show already the difference vs other apps
and tools. More screenshots for the period of January-April 2016 are available on re-

quest.

(Rest of space left blank intentionally)
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4. As the research continued, it became obvious that the tabled results (exampled

in the two tables below) confirmed the idea that Polttoaine was the most updated

app among the other candidates. Note the digits under the parts of the day; they

explain how frequent the updates were during the observation day.

Date City
30.1.16 Moscow
30.1.16 N.Novgorod
30.1.16 St.Pete

1.2.16 Moscow
1.2.16 N.Novgorod
1.2.16 St.Pete
2.2.16 Moscow
2.2.16 N.Novgorod
2.2.16 St.Pete
3.2.16 Moscow
3.2.16 N.Novgorod
3.2.16 St.Pete
4.2.16 Moscow
4.2.16 N.Novgorod
4.2.16 St.Pete
7.4.16 Moscow
7.4.16 N.Novgorod
7.4.16 St.Pete
9.4.16 Moscow
9.4.16 N.Novgorod
9.4.16 St.Pete

11.4.16 Moscow
11.4.16 N.Novgorod
11.4.16 St.Pete
12.4.16 Moscow
12.4.16 N.Novgorod
12.4.16 St.Pete
13.4.16 Moscow
13.4.16 N.Novgorod
13.4.16 St.Pete
14.4.16 Moscow
14.4.16 N.Novgorod
14.4.16 St.Pete
15.4.16 Moscow
15.4.16 N.Novgorod
15.4.16 St.Pete
16.4.16 Moscow
16.4.16 N.Novgorod
16.4.16 St.Pete

0

0

o oo

[ owg 25 09:1

e OO0 00000000000 OOOo

Midday vs day Evening/night Time
0 11:59; 21:15.
0 0 12:01; 21:16.
0 0 11:59; 21:14.
2 23:01
0 23:02
1 23:00.
0 7 12:35; 21:03.
0 0 12:37; 21:04.
0 1 12:36; 21:04.
16 16 15:45; 21:29.
13 13 15:46; 21:30.
1 1 15:46; 21:31.
77
0 1 09:49; 16:05; 23:38.
1 1 09:50; 16:06; 23:39.
1
0
2
1
0
0
0 0
0 0
0 0
1vs2 2 10:48; 12:11 15:28; 22:22
Ovs 0 0 10:50; 12:12 15:30; 22:23
2vs2 2 10:46; 12:07 15:25; 22:20
71 71 09:14; 13:27; 21:10.
0 2 09:15; 13:25; 21:10.

0 16 09:0:
0 0 09:04; 12:07; 21:12.

1 | 09:03; 12:04; 21:10 21:47/
0

0 07:27; 14:04; 21:29.

0 0 07:30; 14:05; 21:30.
2 2 07:26; 14:04; 21:29.
0 .
0 0 11:16; 16:23; 21:29.
ditto ditto 11:12 11:28; 16:21 16:34/

18.4.16 Moscow
18.4.16 N.Novgorod
18.4.16 St.Pete
19.4.16 Moscow
19.4.16 N.Novgorod
19.4.16 St.Pete

o oo

0 +3 by Waze

Ovs 0 19 12:45 1451, 22:33.
0vs 0 0 12:46 14:53; 22:34.
112:44 12:59; 14:50 14:57;

0 09:23; 13:02
0 09:24; 13:02
0 09:22; 13:00

Date City Morning

30.1.16 Espoo
30.1.16 Helsinki

1.2.16 Helsinki
1.2.16 Espoo
2.2.16 Helsinki
2.2.16 Espoo
3.2.16 Helsinki
3.2.16 Espoo
4.2.16 Espoo
4.2.16 Helsinki
7.4.16 Espoo
7.4.16 Helsinki
9.4.16 Espoo
9.4.16 Helsinki

11.4.16 Espoo
11.4.16 Helsinki
12.4.16 Espoo
12.4.16 Helsinki
13.4.16 Espoo
13.4.16 Helsinki
14.4.16 Espoo
14.4.16 Helsinki
15.4.16 Espoo
15.4.16 Helsinki
16.4.16 Espoo
16.4.16 Helsinki

18.4.16 Espoo
18.4.16 Helsinki
19.4.16 Espoo

19.4.16 Helsinki

1
il

OCO0OO0CORNOOREF ®A

i
CoUARANNRFRONN

1lvs2
3vs3

N
ONNOWN P W

6vs6
5vs5

Midday vs day Evening/night Time

39 11:50; 21:23.
13 11:52; 21:22.

15 23:07.

15 23:08.

11 12:43; 21:07.

15 12:43; 21:07.

29 15:49; 21:33.

17 15:49; 21:34.

18 09:54; 16:08; 23:36.

22 09:53; 16:08; 23:36.
8

11

43
7

12
20
15 10:42; 12:04 15:11;
7 10:43; 12:05 15:24,
15 09:10; 13:30; 21:05.
509:12; 13:32; 21:07.
14 09:59; 12:01; 21:13.
10 09:59; 12:03; 21:15.
18 07:30; 14:03; 21:26.
8 07:31; 14:01;
30 11:17; 16:19; 21:25.
11:18; 16:20; 21:26.

12 12:47 14:49; 22:35.

17 12:48 14:48; 22:36.
09:25; 13:03
09:26; 13:04

z
z

Clearly enough, the tables suggest that

Polttoaine revealed better regularity of up-

dates within the pre-study period.
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According to their policy, or their Info tab, "Hintatiedot pysyvat nakyvilla 5 vuorokautta

ilman uutta paivitysta" (link given in 2.4's footnotes), the website quotes prices for the

last 5 days. When displayed on a single page, historical data tend to disappear as up-

dates arrive. In order to see clearly how they work, a series of Espoo screenshots?®? follow

to show the process chronologically, within a sample two-day span limit:

Espoo Espoo
[sastuasema [t [osero][ s || o1 | [soeuacema [P [[osero[ e | o
L L
Keskiinnat: T ee2 7349 | |(Keskihinnat J.L J[nas2 [ 1.554 [ 1.549 |
Neste Oil Express, Lommila Espoontie 32 E3 Kartta]|22.02. || 1429 |[ 1.500 |[ 1.299 || |[Neste Oil, Otaniem Miestentie 1, Kehd | 3 Kartta)[22.02. || 1.449 || 1.499 | 1.350
Neste Oil Express, Lommila Lommilanrinne 1 Kartta][22.02.][ 1.429 | 1.509 |[ 1.299 || [|{ABC. Otaniemi Miestentie 1 Kantta[22.02. ][ 1.469 ][ 1539 ][ 1.369
 Teboil Express, Lommila Lommilantie 12 3 Karttal[22.02. |[ 1.429 |[ 1.509 || 1.2909 St1, Makkyla Turuntie 2 (Re85 0.999), 110-tie 3 Kartta||22.02. || 1.514 - 1.364
-
Neste Oil Express, Karakallio Tormihaukantie 1 Kartta|21.02. || 1.454 || 1.534 || 1.309 || f[Sti, Leppavaara Hannu Olavinpojantie 3, 110-tie, Keha | Kartta][22.02. ][ 1.479 ][ 1550 |[ 1.334
Shell 3 Palomiehentie 2 Kartta[21.02. [ 1.449 |[ 1519 | 1.299 || f|[Shell, Vallikallio Valikallionkatu 9, Keha | (‘E99+) Kartta][22.02. [ 1.494 ][ “1.624 |[ 1.349
Teboil, Kivenlahti Vanha Jorvaksentie 1 B3 Kartta][21.02. ][ 1.519 | 1.599 ][ 1369 ]| | [Teboil Express, Makkyla Turunte 14, 110-tie Kartta][22.02. || 1.504 ][ 1.584 ][ 1.359
[T6BoRN Lo E3 Karttal[21.02. ][ 1619 | 1698 |[ 1.369 || |Teboi Express, Leppavaara/Perkkaa Hevosenkenka 2, Keha | E3 Kartta]|22.02. || 1474 ]| 1.554 ]| 1329
Neste Oil, Mankkaa Sinikalliontie 1-3, 1-tie B Kartta[21.02. [ 1.449 ][ 1519 ][ 1319 || |G, Loppavaara Vanha maantie 2 (‘£95%) cartal 220z || 1454 |[*1624 ][ 158
e e ey
I::CK': muvlta I‘ Kil Karapellontie 11 (RE85 0.899) ::Ekmu [z:.oz, ::f: 158 :3? Neste Ol Express, Lommila Lommilanrinne 1 Kartta]|22.02. ]| 1.429 || 1509 || 1.299
,» Karamalimi - N . Kartta) 02, 4 R &
Neste Of, Nihisita Nihtisilankuja 2 Korttal[21.02. [ 1.514 [ 1,604 || 1.398 [Neste ON Exprees, Lommila Espoonte 52 £ Kartta][22.02. [ 1429 |[ 1.509 ][ 1299
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ralPervkaa Hovosenkenka 2, Keha 1 E3 Kartta][21.02. || 1475 ]| 1559 || 1.5 Teboh. Nittykumpu Luomankuja 2 Kartta[21.02. || 1.519 || 1598 | 1.368
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Figure 33. A random day (this Feb 22-23), midday
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Figure 35. This Feb 23 afternoon

[ABC D Tapila Kalevlontie 3 (€85 0.959), Keha|____ B3 karttal[19.02. [ 1470 ] 1549 ][ 1379 |

Figure 36. Same day's 17:30 (local time)

13 As taken from http://www.polttoaine.net/Espoo.

Figure 34. Same day's evening
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Usually, the page has a limited number of lines. As updates appear on top of the list
(blue-, green- and orange-bordered rectangles in Figures 33-38), the previous prices
tend to disappear. In addition, it may also occur that all of today’s prices take up the

entirety of the page, thus leaving no space for historical data.
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[Shell Bembole Belinmaki 2, 110.ve (E99+) &3 kartta][21.02 || 1479 || 1599 || 1329 | (S, Bembole Turuntie 203 (ReB50919), 110ble  E3 Kartea][21.02. || 1469 || 1549 ]| 1319
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Figure 37. This Feb 23's 22:59 Figure 38. This Feb 24's 16:30 (10 updates)

(remains the same at 04:00, 05:00, 08:00 Feb 24)

Other observations include that:
e Usually, today’s, yesterday’s and, at times, earlier prices fill up the entire page;

e 30-min or hourly updates may start at 07:00 or halt for a part of the day.

With these observations, came the understanding that the usual price span was between
today, yesterday and earlier prices, which later formed the three-day approach for own
database structure. For the implementation details, refer to the Admin app subsection of
3.1.
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Appendix 5. User and Admin apps: use cases

User app

A simplified UML scheme and a flowchart representation of the User app in action are
shown in Figures 39,40.

<>’
YES
<G -

YES

INTERNET
CONNECTIVITY ENABLED? m>

YES

POSITION COORDS WRITTEN
TO SHARED PREFS,
REVERSE GEOCODING AT WORK
(ASYNC, BACKGROUND)

NO, RETRY

NEW DATA, IF ANY,

-TODAY'S PRICES

~STATION ADORESS
-BONUSES

-ADDITNL INFO
-STATION ICON

NO, QUIT

OPENING GOOGLE MAPS
ACTMITY TONAVIGATE TO [~ -~----~ BACK ===
STATION OF CHOKCE.

Figure 39. Flowchart of User
app in action

Use Google
-------
Check Intemet™& ™~ N
connection e
NG coordinates
o= i.telp,:inc:sﬂfmm

nearest gas sts

) , Upload data
Figure 40. Use case UMLed 1o server

(User app)
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Admin app
Similarly, a simple UML scheme and a flowchart representation of the Admin app in
action are given in Figures 41,42.

@
y~ __________________

CHECK LOCS
REQUESTED YESTRDAY

CANCEL TIMED SIMULATE USER APP
CHECK LOCS
REQUESTED YESTRDAY

AND 1 DAY BEFORE
SET NEXT UPDATE ARAM?
YES
SET TIME FOR NEXT ALARM,|

»( o )

Figure 41. Flowchart of Admin app in action

Cancel
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alarm time.
E Use time
for uploading picker
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& next alarm time
o fmmre e for uploading
for uploading

Simulate
User app
See activity p— Clear activity
report report
Check locs.
“”;.,,m;::::dmr (et T
database
Qu|l o Check Ioes <
Cheok data from
upioad session Zd;y;::;;nd

Figure 42. Use case UMLed (Admin app)

Start next
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for uploading
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The Admin app is related to own database, so it is important to show its structure to

understand the simple interactions there (see Figure 43 below).

OWN DATABASE

ON METRO SERVER

requested_today
[ 2z nocaton) (archive) | GG._flocation] | .
@(S{ 77 focation) (archive) | Mo GG flocation] ] ity
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Raljom=id o[ 22 pocaton] (rchive) | ol E sy GG_flocation)] ]
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gas_|u| _ gas_| upd.
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commants (GHAR, 50) o D (AR, B
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Figure 43. Simple, unrelated DB scheme of the project,
with the three-day approach in mind
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