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Abstract 
The objective of the report is to investigate which kind of mobile appli-

cation, native, hybrid or web, that is the best regarding cross-platform 

support compared to development cost. As there are little information 

regarding pure web applications for mobile devices a prototype will be 

constructed to give light in this technology. The prototype should an-

swer the questions if it can save a year's usage in the cell phones 

memory, if it is possible to have support for 100 percent of Sweden area 

and generally if this approach would suffice. There are also some physi-

cal restrictions on the web application. A login must be done in less than 

5 second, fetch TOs( timber orders) within 10 seconds, report a row 

within 5 seconds. This in a 2G environment, in Telias network, which is 

mostly likely to be used in the forest. To easily test the application the 

CPN-tools(colored petri nets) are used to graphically model the applica-

tion and simulations are thereafter done to get a scenes how the applica-

tion would perform during many years of usage. To construct have been 

constructed with the aid of open web technologies as HTML5,CSS4, 

JavaScript, JQuery and JQuery mobile. The prototype used asynchronies 

communication to mask loss of coverage and long loading times. It also 

utilized HTML5 localStorage to save TOs and employer information so 

that minimize the need for fetching information many times. The proto-

type application cannot be used in 100 percent of Sweden's area because 

the cellular coverage is not present in big areas in the north of Sweden.  

Therefore information is stored locally but after the pre fetched work 

orders are completed new work orders must be fetched where cellular 

coverage is present. The application still have a big usage area and as 

most wood products comes from the middle of Sweden this cannot be 

seen as a big problem. To save a year's usage of data on the other hand 

is not a problem at all. About 10 percent of the available 5 MB of storage 

in the HTML5 localStorage would be needed. It did also with ease 

handle the time limitations. As a conclusion the need for a web applica-

tion, for SDC, is only present if both IVR and web reporting through a 

computer is if these services are liquidated in the long run. There are a 

bit more work with creating a hybrid native/web application using 

third-party applications but it in turns would give a better coverage area 

as that kind of application can pre download all TOs and employers 
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ignoring any limitations in storage. This is not possible to do as a pure 

web application can't be run in the background on the phone.  

 Keywords: Smartphone application, low bandwidth, CPN, localStorage 



Reporting application at SDC  - 

Low bandwidth mobile 

application  

Elias Vesterlund  

 Acknowledgements 

2014-02-02 

 

iv 

Acknowledgements  
I must start by thanking my tutor Mikael Gidlund from Mid Sweden 

University that took my exam work under his wing. A special thanks to 

everyone at SDC for the chance and all the help, especially to my tutor 

Mats Wiklander that have been invaluable in the construction of the 

prototype application. 

 

 

 

 

 

 

  

 

 

 

 

 

 

 



Reporting application at SDC  - 

Low bandwidth mobile 

application  

Elias Vesterlund  

 Acknowledgements 

2014-02-02 

 

v 

Table of Contents 

Abstract ............................................................................................................. ii 

Acknowledgements ....................................................................................... iv 

Terminology .................................................................................................. viii 

1 Introduction ............................................................................................ 1 

1.1 Background and problem motivation ...................................... 3 

1.1.1 Related work ..................................................................... 5 

1.2 Overall aim ................................................................................... 9 

1.3 Scope of the thesis ..................................................................... 10 

1.3.1 Scope of the preliminaries ............................................. 10 

1.3.2 Scope of the Development ............................................ 11 

1.4 Concrete and verifiable goals .................................................. 12 

1.5 Thesis contributions .................................................................. 13 

1.6 Outline ........................................................................................ 13 

2 Preliminaries ........................................................................................ 14 

2.1 Cellular telephone network ..................................................... 14 

2.1.1 GSM .................................................................................. 14 

2.1.2 GPRS ................................................................................. 15 

2.1.3 Edge .................................................................................. 15 

2.1.4 Third-generation 3G ....................................................... 15 

2.1.5 Mobile network operator .............................................. 16 

2.2 Native solutions ......................................................................... 17 

2.2.1 Different mobile OS ........................................................ 17 

2.2.2 Hybrid native/web application ..................................... 21 

2.3 Web data transfer technologies ............................................... 22 

2.3.1 Populating the View ....................................................... 23 

2.3.2 Message formats ............................................................. 23 

2.4 Web technologies ....................................................................... 24 

2.4.1 Storage .............................................................................. 24 

2.4.2 Application Cache .......................................................... 27 

2.5 Mobile communication modeling and simulation ............... 28 

2.5.1 Colored petri net ............................................................. 28 

3 Methodology ........................................................................................ 30 

3.1 Comparison between application types ................................. 30 



Reporting application at SDC  - 

Low bandwidth mobile 

application  

Elias Vesterlund  

 Acknowledgements 

2014-02-02 

 

vi 

3.2 Work process .............................................................................. 31 

3.3 Software ...................................................................................... 31 

3.4 Hardware .................................................................................... 32 

3.5 Testing ......................................................................................... 32 

3.5.1 Is HTML 5 local storage sufficient? .............................. 32 

3.5.2 Cellular network coverage ............................................ 33 

3.5.3 Verify the prototypes usability in low bandwidth .... 33 

4 Application design .............................................................................. 35 

4.1 Mobile web application design ............................................... 35 

5 Results ................................................................................................... 41 

5.1 Usage data for the simulation .................................................. 41 

5.2 Modeling of application ........................................................... 44 

5.3 Result from simulation ............................................................. 45 

5.4 Coverage ..................................................................................... 47 

6 Conclusions .......................................................................................... 49 

6.1 Prototype .................................................................................... 49 

6.1.1 Security ............................................................................ 50 

6.1.2 Asynchrony ..................................................................... 51 

6.2 Which solution is best? ............................................................. 51 

6.3 Future work ................................................................................ 53 

7 Literature ............................................................................................... 54 

References ........................................................................................................ 55 

Appendix A: IVR dialogue ........................................................................... 64 

Appendix B: TO checksum ........................................................................... 67 

Appendix C: Result tables from simulation ............................................. 68 

Upload table ..................................................................................................... 68 

Download table ............................................................................................... 69 

Total table............... .......................................................................................... 70 

Appendix D: CPN-modeling........................................................................ 71 

Defining system action and system state ..................................................... 71 

Symbol notations for state and actions ........................................................ 71 

Example use of CPN notation, Yahoo webmail.......................................... 72 

Appendix E: CPN-model of prototype ....................................................... 74 

Start of the application until log in ............................................................... 74 

Login until displaying report page ............................................................... 74 



Reporting application at SDC  - 

Low bandwidth mobile 

application  

Elias Vesterlund  

 Acknowledgements 

2014-02-02 

 

vii 

Display report page until report row ........................................................... 75 

Reporting rows and finalizing ...................................................................... 75 



Reporting application at SDC  - 

Low bandwidth mobile 

application  

Elias Vesterlund  

 Terminology 

2014-02-02 

 

viii 

Terminology  
The following text describes all Acronyms used throughout the report.  

Acronyms  

TO Timber order 

blob binary large object, a large chunk of data 

Kbps Thousand of bits per second 

Mbps Milion of bits per second 

MNO Mobile Network Operator 

GSM Global System for Mobile Communication 

GPRS General Packet Radio Services, a platform for 

mobile data services in the GSM-net 

EDGE Enhanced Data Rates for GSM Evolution 

UMTS Universal Mobile Telecommunications System 

CDMA Code division multiple access 

WLAN Wireless Local Area Network 

LAN Local Area Network 

TCP Transmission control protocol 

IP Internet protocol 

JVM Java Virtual Machine, interpreters’ java code in 

runtime. 

HTML HyperText Markup Language 

CSS Cascading Style Sheets 

SDK Software Development Kit 
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API Application Programming Interface 

JSON JavaScript Object Notation 

XML Extensible Markup Language 

GUI Graphical user interface 

POSSIX Portable Operating System Interface  

UUID Universally Unique Identifier 

CPN Coloured Petri Net 

HCI Human-computer interaction 

 

 

 

 

 

 

 

 

Mathematical notation 

Symbol  Description 

G(x) CRC generator polynomial 

kISI Degree of Inter-symbol-interference   
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1 Introduction 
Since the beginning of the forest industry there have been uncertainties 

of how much wood a piece of land is actually holding. There is no good 

way to measure how much wood there are so the only thing one can do 

is to estimate the amount of wood of different sorts on a small sample 

measurement. This forces all parts of the forest industry to have to trust 

all other parts of the delivery chain. Since 1966 [65] the log scaling law, 

(Virkesmätningslagen (1966:209)), forces all sellers and buyers to meas-

ure and register the amount coniferous sawn wood or pulpwood that is 

sold or bought. The wood companies reports a number of additional 

information regarding each transaction. Depending on the wood prod-

uct the number of wood pieces, dimensions, volume or weight is report-

ed. They also have to report the quality of the wood product. This is 

done such that both buyer and seller can be sure that they get a fare 

price and that wood products are not lost or changed during the chains 

of actors. In some cases the reception venue is also reported. These 

reports are being handled by a third part, in this case SDC(the Swedish 

forest industries IT-company). SDC does not only supply this service for 

the harvester but also for the forwarder and the trucker, see Figure 1.  

 IVR Web Modem

Harvester Forwarder Transporter

 IVR Web Modem

 IVR Web
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Figure 1: The reporting method by profession 

 

How the wood transactions are done differs greatly between each busi-

ness agreement but it is often done like the following. First there are the 

wood/land owners that could either be private citizens or companies. 

They either sell the wood products to a company or set an order for it to 

be cut down. A woodcutter receives the TO (timber order) that defines 

what would products should be taken out and where they should be 

sent. The woodcutter cuts down the trees, sorting them on the sort of 

wood, quality and destination. The woodcutter either works for a wood 

product company, a woodcutter company or in a private company. The 

woodcutter works close with the wood haulers that transport the wood 

products from the forest out to a near road. After that one or many 

transporting companies picks up the wood products and transports 

them to their destination. The journey from the forest road to the indus-

tries might contain many segments performed by different transport 

companies. The whole chain of the actors in the field is visualized in 

Figure 2. 

The log scaling law have in turn have forced the need for easy reporting 

methods that are quick and secure as the measured wood products are 

the basis for the calculations of payment and planning for machines.  

Today reporting can be done using an expensive vehicle computer, IVR 

(Interactive voice response) or by registering the volumes through a 

stationary computer. Today the harvester, forwarder and transporter 

have different reporting methods. The reporting method per profession 

is summarized in Figure 1. 
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Harvesting

Forwarding

Transporting

 

Figure 2: The physical chain of labor 

 

In chapter 1.1 all of the reporting methods will be explained, what the 

problem with these reporting methods are and the problem motivation 

for this thesis. 

 

1.1 Background and problem motivation 

The reporting of cut wood products must be done by law but SDC also 

gives reporting possibilities for the wood hauler and the transporting 

company. This is done because the whole chain of actors gets paid, 

sends out bills,  and sets up action plans depending on the reporting's. If 

the wood hauler does not send in a report when a quantity is hauled the 

transport company does not know that the logs should be fetched which 
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causes delays. And as the wood hauler might live in a barracks there 

might be limited coverage and/or no landline. 

Today SDC is offering three ways of reporting in cut, hauled and trans-

ported wood products. The reporting is done on a so called TO (timber 

order). The TO consists of many rows, 1 to around 60 rows, each con-

taining a separate specification for what wood sort, quality and delivery 

destination for the wood product. In Figure 1, an overview of duties 

compared to reporting methods can be found.  

Method 1: One way is by sending in a auto generated file which re-

quires an expensive vehicle computer and a GPRS-modem (General 

Packet Radio Services) which is only used by some of the harvesters and 

the forwarders. The good part is that all measuring is done automatical-

ly by the vehicle.  

Method 2: The second way is to call SDC and report the volumes 

through IVR (Interactive voice response), see Appendix A for the gen-

eral IVR dialogue. The use of IVR is from a user’s perspective very 

secure as they get a receipt number as soon as the reporting is done. If 

something is wrongly done this receipt number can then be used to trace 

the transaction in SDCs systems. But IVR has some general drawbacks. 

A user can report on any TO as there are no check if the user is allowed 

to do it. The only security check is modulo 11 check digit control, see 

appendix B, which validates the TO-numbers correctness. When a user 

is reporting assortments they also specify their unique machine number. 

But just like the TO-number the machine number can be randomly set. 

This means that reports may be done to the wrong TOs, even on TOs 

owned by other companies, under wrong alias. Wood haulers, woodcut-

ters and transporters are using IVR in some degree even though it has 

these drawbacks. The good part is though that IVR can be used all 

places where there is cell phone coverage or on a landline. 

Method 3: The third and final way is to login to SDC webpage from a 

stationary computer and enter the values from home. This is not optimal 

as it is not reported directly on the field, it might be some days before 

workers get to a stationary computer, and there is no way to report the 

different locations and reception venues. Because of the bad coverage in 

the field and lack of vehicle computers all the different categories of 

workers are using this method as well. The good parts with this solution 
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is the low cost in usage, the possibility to report and review all infor-

mation in one place as well as a better possibility to validate data at 

SDC. It have been the backbone for SDC a long while as almost all 

families have a computer at home, which gives it a high rate of availabil-

ity for all users. Another reason why the website is commonly used is 

tightly coupled with the drawbacks with IVR. IVR does not give a 

graphical overview of the entered value. This in turn makes it hard to 

know if everything is entered correctly. Another problem with IVR is 

that the use of a cell phone often requires the forest worker to work 

without gloves which during the winter is a big problem. 

In order to reduce the number of reporting channels an investigation 

into the features of native, web and hybrid applications will define 

which type fits the needs of SDC. This will internally cut expenses and 

decrease errors occurring during reporting. From SDC standpoint a new 

reporting channel, a smartphone application, could solve many of the 

problems today. Everything from high cost, maintenance and user cost, 

as well as security and in the field reporting, for faster billing and better 

planning. A prototype web application will be developed to verify its 

functionality compared to native applications that have a lot of docu-

mentation. The prototype will also be compared against how it could 

work as a hybrid native/web application. This will make the comparison 

more quantifiable as pure web applications for smartphones do not have 

a lot of documentation. 

1.1.1 Related work  

There are many technical publications in the world regarding which 

development strategy to use in regards to mobile application. This 

comes from the shift from regular cell phones and basic smartphones 

mostly centered on emails to fully fledged smartphones running almost 

any software found on computers. And this has all been done in a few 

years’ time [44]. The only thing that is agreed on from all sources is that 

there are many ways to develop mobile applications, some better than 

others, and that there is a need for cross-platform support [[43], [44], 

[46]]. The need for cross-platform support comes from the many differ-

ent mobile OS (operating systems) out there and their requirement on 

developers. A developer has to know many different programming 

languages and interfaces to be able to create applications for all mobile 

OS, see Figure 3. 
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Figure 3: Required skill sets for mobile OS [44] 

When developing and deploying software in a cross-platform manner 

there are some frequently used patterns that are used. One way is to 

migrate software. To migrate software means that you build the soft-

ware to one platform and then compile the software into executable 

code especially for that OS. This is then repeated for each operating 

system. This approach requires a lot of repetitive coding between each 

operating system and it is highly ineffective when updates in the appli-

cation need to be performed [46]. Another approach that is very similar 

is a module combination. Where each part of the application is divided 

up into modules and the modules are then built depending on the 

specific requirements for each OS. The workload is the same as system 

migration but this approach makes the application require less mainte-

nance as the different platforms change independently [46].  

Another method in use is virtual machines. Virtual machines create a 

link between code and the underlying architecture. One example is the 

JVM (Java Virtual Machine). Virtual machines let a user compile the 

code once and then run it on any device that utilizes the virtual machine. 

The virtual machine is functioning like a middle layer abstracting the OS 

unique features [46].  
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The author of [46] implicitly concludes that one of the best approaches is 

the use of a component-based hierarchal approach. In a component-

based development the application layer, the part that is the actual 

application, is often written in web technologies like HTML (HyperText 

Markup Language), CSS (Cascading Style Sheets) and JavaScript [46]. It 

uses a JavaScript engine in the JS Engine Layer that is below the applica-

tion layer. The JavaScript engine is used to interpret the code from the 

application layer. Through the uniform JavaScript engine interface the 

JavaScript can access the underlying architecture like GPS or file system. 

This is done by letting the JavaScript engine choose the right component 

from the component layer. In this approach all operating systems still 

need its dedicated developer to expand the components for the JavaS-

cript engine, but there is only a small component built for all functions 

of all operating systems. If new versions or a totally new operating 

system is released that is not compatible with earlier developed compo-

nents a new component is all that is needed to be developed and built 

into a library (lib or dll) that functions on that specific platform. This 

means that the original JavaScript code does not have to be changed for 

each version coming out [46].  

These methods described are generally focusing on a low level devel-

opment and a choice of development strategy. But what if third-party 

software takes care of the component part of the component-based 

hierarchal approach and compares it against native software in general? 

When developing a Native application the first aspect as mentioned 

before is the big set of knowledge a team needs to support all platforms, 

see Figure 3[[43], [44]]. The decision to make a native or a web applica-

tion is mostly based on what performance actually is needed by the 

application. A trend has been that Business-to-employee applications 

and social applications are often migration towards hybrid architecture 

[[43], [44]]. Whilst device-centric units like mobile games tend to stay in 

the Native area as there is an extra need for speed [[43], [44]]. Third-

party software can be used to speed up development speed and cross-

platform support. One of these software's is called Phonegap and it is a 

hybrid software. Phonegap handles the connection between a JavaScript 

webpage and the different platform. For all the platforms there are 

different SDK´s(Software Development Kit) and there are differences in 

each platform versions API(Application Programming Interface) [44]. 

Even though third-party software like Phonegap is used there are many 
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things that are needed to be done. The first thing to understand is that it 

is not a build once run everywhere program [47].There is a big differ-

ence between different web browsers and phones, see Figure 4. It is both 

the context and the implementation of the UI that have to be regulated 

for each phone model and brand [44]. This forces a lot of development 

for each unit so even if Phonegap is used there are big development 

procedures. If one UI is used for each unit there is a big risk of making 

the users confused [44]. 

 

 

Figure 4: Context and browser variety [44]. 

 

When migrating to mobile devices instead of LAN connected stationary 

computers one of the main focuses becomes the bandwidth. The band-

width, directly related to latency, is the most limiting factor when com-

municating with other devices wirelessly. There are some drawbacks 

with using wireless technologies, e.g. GPRS, EDGE(Enhanced Data 
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Rates for GSM Evolution), UTMS(Universal Mobile Telecommunications 

System), WLAN(Wireless Local Area Network) etc., as a limitation of 

bandwidth compared to LAN(Local Area Network) and the uncertainly 

of networks accessible in time and location. This can create high costs 

depending on what network the user is accessing but also long response 

times and instability [45]. To minimize cost and latency the authors of 

[44] point out that small payload in a mobile environment solves the 

issue. One way to minimize the payload is to use JSON (JavaScript 

Object Notation) which is a more compact format then for example XML 

(Extensible Markup Language) [44]. The authors of [45] conclude that 

their light weight graphical modeling notation that is built upon colored 

petri nets can be used to ensure that all the concerns, when moving a 

application from the LAN computer to a POS (point of service), can be 

met. The model lets designers evaluate the current design of the system 

and if necessary easily reconfigure the model in positions where there 

are problems. A big drawback with this method that is planned for later 

research by the authors of [45] is that different bandwidths for up- and 

downstream cannot be regarded with this model. See Appendix D for 

an overview of how states and actions are defined in a mobile environ-

ment. There you can also see their defined system Notation to more 

simplistically describe the CPN-model. There is also an example for how 

reporting Yahoo webmail could look like in a mobile scenario. 

1.2 Overall aim  

The overall aim of the project is to investigate limitations and possibili-

ties of a smartphone reporting solution for SDC. In the area "mobile 

solutions" native, web based and hybrid native/web applications 

(Phonegap native application) are regarded. This research would in turn 

be a guideline on what mobile supported application that should be 

developed to make the other reporting methods (IVR, vehicle computers 

and the ordinary webpage) obsolete. To only have one or two system 

would reduce the maintenance cost for SDC and focus development. 

The different kinds of systems will be compared to SDCs needs and 

requirements. So the most important feature for web based and hybrid 

native/web applications are the support for low bandwidth browsing 

and offline mode handling. In the native and also the hybrid native/web 

applications the important features to research are how easily the appli-

cation can be updated and published. More over the other important 
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feature to investigate that spans all the systems are the cross-platform 

support that developed software brings. One feature that is required for 

all solutions is the need to verify if the mobile device is in an online state 

and able to send data. There must also be a way to validate that messag-

es sent are received at the server. As the functionality moves from well 

tested and secure environments, VPN-tunnels, to the cross-platform 

mobile solution there is a need to identify threats and security solutions 

to authenticate the user from SDC perspective. 

As there is little information regarding web based solutions and how 

web based solutions function in low bandwidth scenarios a prototype 

will be constructed and tested using simulations. This will in turn both 

generate knowledge in the ordinary web technologies and its use in 

mobile scenarios. Many of the functions needed in a prototype will also 

be regarded in theory on supported platforms and browsers. 

Independent on how the prototype mobile web application implementa-

tion goes this work will contribute to the overall understanding on what 

different kind of mobile solutions are out there and what features can be 

used. This knowledge can in the long run benefit other companies and 

actors out there searching for a low-bandwidth application or one that 

has cross-platform support.  

1.3 Scope of the thesis 

In this section the preliminaries- and the development scope will be 

discussed. This is done to clarify information documented in the prelim-

inaries section, see 2 Preliminaries. It will also clarify why some design 

and development regards have been excluded from the work. The 

information will also give understanding in why certain development 

decisions were made. 

1.3.1 Scope of the preliminaries  

The theoretical chapter in this report is covering parts of the mobile 

communications in use today. The report shall touch lightly on 3G and 

2G mobile communication technologies so that the reader can get a basis 

for the ways smartphones and tablets communicate. These communica-

tion technologies will not be covered in any greater depth as it is not 

necessary for understanding the report and out of scope for the work. 

There will be no theory about 4G. Even if it is a new technology coming 



Reporting application at SDC  - 

Low bandwidth mobile 

application  

Elias Vesterlund  

7 Literature 

2014-02-02 

 

11 

strongly it is not probable to see 4G in the forest areas for a long time as 

regular cellular coverage has not reached most of the forested areas. 

Mobile OS (operation system) will be described lightly in the theory 

section. It will give a brief description of the core functionality of the OS. 

In this thesis work there will be no graphical comparison of the mobile 

operating systems as the thesis work does not cover GUI (Graphical 

User Interface) or HCI(Human-computer interaction). All other infor-

mation is out of scope as it is not needed for the comparison with the 

developed prototype. 

There will be a short part about general modeling to describing in which 

scenarios modeling is advantageous. In the modeling chapter there is no 

intention of comparing different modeling techniques. One modeling 

tool that gives communication simulation features will be described in 

depth so later modeling easily can be interpreted by the reader.  

1.3.2 Scope of the Development  

To minimize the duplicate of code the application will only handle the 

scenario of a forwarder and not transporters and wood cutters. 

There will also be no aspect of actually integrating the serv-

er/communication into SDCs current systems. As no integration will be 

done with SDCs systems a dummy server will be used in the develop-

ment of the application. The prototype will use data that conforms to the 

systems in use at SDC today when communicating between the applica-

tion and the dummy server. The dummy server will be used both log-

ging in and fetching/submitting data. This approach is done to minimize 

development time, disregarding for example that SDC uses an active 

directory where user could be submitted and because there is no func-

tionality in SDCs current system that handles the connection between 

forwarders and their login. As the dummy server will require the user to 

login the users will only be able to fetch and report rows that the user 

has permission to work with. 

Even though the prototype will work against the dummy server the 

prototype is still meant to be implemented as a final product later on 

that will be on a media that is open to all people around the world. 

Therefore there is a need to focus on authentication and verification of 

the users in a simple manner instead of using VPN-tunnels that is uti-
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lized today. When regarding security there will be no theory part of this 

but more a general discussion in key management and verification of 

users. 

When testing the prototype the MNO (Mobile Network Operator) is a 

big factor in how the application will work in the forest. This work will 

focus on the coverage and speed given from Telia as it is the operator 

covering most of the forest areas in Sweden.  

Although GUI and usability is important factors when using 

smartphones and tablets it will not be evaluated in the prototype. This is 

not regarded as the report is focusing on how the other technologies 

work and what technical restrictions different technologies bring. A GUI 

can always be developed and changed. One aspect that will be taken 

into account during the development of the prototype will be that 

forwarders working in the forest can be working in temperatures up to 

minus 20 degrees Celsius. Therefore the user, ordinarily working with 

big gloves on, will be forced to take of gloves every time the application 

is used. To simplify the usage both password and username will be 

saved internally in the prototype.  

It is out of this thesis scope to go into development techniques or archi-

tectural design. Though, some of it will be touched upon in later sections 

the theory have been excluded for readability and because of a certain 

technical competence are expected from the reader´s side. 

1.4 Concrete and verifiable goals 

This study’s objective is to create a web solution that solves the follow-

ing concrete problems: 

 Can a CSS3, HTML5 and JavaScript application store reporting in-

formation for a year’s usage?  

 Is it possible to run the web application offline for a week without 

internet connection? 

 Can a user be logged in and start working within 5 seconds* 

 Can a TO be fetched within 10 seconds* 
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 Can a row be  within 2 seconds* 

 The data transfers must be uniquely identified. 

 The web application must work as fluently on a local computer as 

well as on an Android device?  

 Could the prototype realistically function in 100% of Sweden with 

the above restrictions? 

 What kind of authentication is needed to verify users?  

1.5 Thesis contributions 

To build mobile applications and to optimize communication for low 

bandwidth is nothing new. But to combine the fields are nothing gener-

ally done. Many application in writing moment can barely function 

without a full Wi-Fi connection or 3G connectivity. This even though 

The required information amount needed for the user in minimal. This 

thesis report have also given a glance into CPN-tools and its potential to 

be used for modeling mobile application communication. 

 

1.6 Outline 

Chapter 2 describes the theory that gives a ground for the future under-

standing of the report. It goes into Mobile communication networks, 

other mobile application development strategies, web technologies and 

modeling. Chapter 3 contains the methodology used for the construction 

of the application and how it and other technologies where compared. 

Chapter 4 gives some insight into how the application was constructed. 

Chapter 5 takes out the result from the simulation of the application. 

This is in chapter 6 evaluated to the goals from chapter 3 and compared 

in some respects to the other mobile application development strategies 

found in chapter 2. 

                                                 
* Where the time in seconds is from the user initiates a command until the user sees an 

awaited response. This should be done in a typically bad coverage area, GPRS or no 

coverage is available 
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2 Preliminaries  
In this section the necessary theory will be covered to understand the 

design and testing decisions made during the project. It will be divided 

into the five parts. In the first part a general overview of cellular tele-

phone network technologies that are expected to be used by the final 

user will be researched. The second part will go through information 

about native applications and native mobile web application so it can be 

compared with the mobile web application. The other parts will cohere 

to the parts of the implementation of the mobile web application. The 

third part is how data is being populated into the web GUI. The fourth 

part is describing some web technologies and the final part is about 

modeling and simulation. 

2.1 Cellular telephone network 

One of the most important features that shape design of mobile applica-

tions is the bandwidth available [5]. And the bandwidth is directly 

proportional to the technologies used. Another feature is that low fre-

quencies travel a longer distance than compared to a higher frequency 

when they have the same signal strength. Low frequency´s therefore 

reduces the channels reuse rate. This in turn limits the amount of users 

in a cell but can be successfully used to reach users further away. A 

technology that uses wide frequency bands also gets greater through 

put as there is more frequency space to transmit data over.  

2.1.1 GSM 

GSM belongs to the second generation (2G) of cellular networks. Mostly 

the GSM network works in the 900 MHz or 1800 MHz bands [6].  

On the 900 MHz band the frequencies 890 to 915 MHz is uplink and 935- 

to 960 MHZ downlink. Each of the links has a 25MHz bandwidth. These 

are then divided up into 124 individual 200 KHz channels with 100 KHz 

delimiter on each side of the 124 individual 200-KHz bands. The system 

supports speeds from 300bps up to 9600 bps [7]. 
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2.1.2 GPRS 

GPRS is a 2.5G service built upon GSM. It is designed to retain higher 

data rates than GSM. The specification of GPRS is very similar to GSM. 

The main difference is the change to packet switched networks that 

better can accommodate the TCP/IP-packets. This allowed for speeds up 

384 Kbps [7]. 

2.1.3 Edge 

Edge is still in the 2.5G field but 3G is actually built upon the Edge 

standard. Edge stands for Enhanced Data Rates for GSM Evolution. It is 

a further development from GPRS and gives speeds up to 236,8Kbit/s 

downstream and [54] 118,4Kbit/s upstream [56]. The main difference 

between GPRS and Edge is the use of 8PSK (phase shift key) in Edge 

instead of only GMSK (Gaussian minimum shift key) as in GPRS. 

2.1.4 Third-generation 3G 

CDMA 450 is a focus in the theoretical part as there are some providers 

for mobile internet that utilizes cdma450. One of these is Net1†. A big 

problem with Net1 is that they only have mobile internet connections, 

dongles, and are not adapted into cell phones in Sweden. And as the 

development is a smartphone application there will be no conclusions or 

discussions regarding cdma450. 

cdma2000  

Cdma2000 is developed in North America and is developed from 

cdmaOne [7]. The interesting part of cdmaOne and cdma2000 is that 

they are circuit switched from the beginning built on the IS-95 data link 

layer [8,[9]]. Cdma2000 works in the 2GHZ band supplies varied speeds 

depending on version [7]. Version 1X is slower than 1xEV-DO [10]. The 

2000 in cdma2000 comes from the family name of technologies IMT-

2000. 2000 stands for that the technology is completed around year 2000, 

it works in a 2000MHz bands and could support up to 2000Mbps per 

base station. Cdma2000 version X3 which is the actual 3G implementa-

tion supports data rates up to 2Mbps per user [7]. 

                                                 
† see more at www.net1.se . 
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cdma450 

Cdma450 is very closely related to cdma2000. Cdma450 supports all the 

features from cdma2000 but works in the 410-470 MHz band. The differ-

ence in the working band gives cdma450 a much larger propagation 

[11]. 

EV-DO is technology that makes the cdma450 and cdma2000s internet 

connection packet switched instead of circuit switched. It is not a quick 

fix as a backend of the packet switched network must be built and be 

constructed so it does not interfere with the dma450 and/or cdma2000 

units’ regular backend network [12]. 

UMTS / W-CDMA 

UMTS (Universal mobile telecommunication system) is a technology 

based on GSM, GPRS and Edge that is compatible with today's cell- and 

smartphones in Sweden. 2G, GSM, was based on the assumption that 

telephones would mainly be used for talking and therefore used a circuit 

switched network. 2.5G network like GPRS and Edge started to look 

into the packet switched networking as the network traffic increased. 

UMTS or 3G targeted the IP-based technologies to support the expand-

ing demand for data communication [7]. UMTS is not a synonym for W-

CDMA (wideband code division multiple access) but W-CDMA is one of 

the most used air interfaces in UMTS. For specifications sake TD-CDMA 

(Time Division CDMA) is also commonly used. CDMA delivers high 

speeds but lover coverage area as to the higher frequency used [13]. 

UMTS works in the 2GHz frequency band and utilize minimum of 

spectrum of 5 MHz [7] UMTS gives speeds up to 2 Mbps in the down-

link [7]. 

2.1.5 Mobile network operator 

In Sweden, Telia are the MNO with the biggest coverage area. In the 

coverage area, Telia only define its coverage in regards of 2G, 3G and 

4G. 2G is specified a maximum of 100Kbps speeds; 3G is set to 4-10 

Mbps and 4G as up to 100Mbps on the downlink [56]. There are no 

specified upload speeds. 
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2.2 Native solutions 

A native application in the mobile application context is an application 

that is an application that is installed on the mobile device. It can be 

compiled at runtime that differs from the original meaning with a native 

application [14]. 

In this section native applications in the mobile application context will 

be described. There will also be a look into applications contained within 

a native shell but utilizes web technologies, hybrid native/web applica-

tion. 

2.2.1 Different mobile OS 

Native applications is a very broad area as a native application in one 

operating system is not necessary alike another. In this section the 

biggest four operating systems will be described in short. After that each 

of the overall aims from section 1.2 will be reviewed in regards to all 

operating systems.  

Android 

Android is built upon a Linux kernel. The Linux kernel handles all the 

low level functionality as memory management and communication 

with the hardware. Above this section is a set of Libraries to simplify life 

for the users. Some of these are SQLite used for database access and 

WebKit is used for displaying webpage's. These are written in C or C++ 

for simplicity. The unique feature for Android is the Dalvik Virtual 

Machine that makes all applications runs in their own environment. 

Which in turn means that the applications cannot abstract other applica-

tions without permissions? Above this is the Application framework 

that contains java APIs that can be called from the application, a com-

mon interface for all application to access hardware [48]. 

iOS 

iOS is the operating system used on Apple´s mobile devices. iOS is 

developed in a four layered approach that can be seen in Figure 5. 
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Figure 5 : iOS layered architecture [15] 

iOS is a closed source which in terms means that the overall structure 

and functionality are viewed as a business secret from Apple. iOS is 

thought to be built in C, C++, Objective-C and Java. It is in the same OS 

family as OS X and Unix [16]. Formally the only supported language in 

iOS that may be compiled on the device and directly link against the 

Documented APIs are Objective-C. But you can also run C and C++ as 

the languages are closely related. JavaScripts can also be executed 

through the iPhone OS WebKit engine [[17], [18]]. iOS is built to support 

multitasking. When a user presses the home button an app is placed in 

the background. Apps in the background are kept in memory but are 

forced to go into sleep mode after a finite time period. Applications may 

be of support type helping other apps and may then be online even from 

the background short periods of time. Applications may even display 

notifications even if they are not in a running mode [15].  

BlackBerry 

BlackBerry OS is actually a POSIX operating system going under the 

name QNX. The unique factor with the operating system QNX is that it 

is a microkernel OS. Microkernel OS supports both memory and system 

process protection [19]. It is extra suitable for mobile devices as all 

programs are run as separate processes called servers. If one application 

does not need a certain kind of functionality given by one server this is 

turned off to save battery life [20][68].  

BlackBerry has a broad support for different languages. Natively it 

supports C and C++ but there is plug-ins for other languages [21]. 

WebWorks is basically a web application interface that can be used to 
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make web applications run as native applications in Blackberry OS. In 

WebWorks HMTL5, JavaScript and CSS are supported [22]. Blackberry 

also has support for Java Android Runtime to port existing Android 

applications to BlackBerry OS [[23], [24]].  

Windows Phone 7 

Windows Phone 7 is very similar to Android in some cases. It uses a 

Kernel for abstracting away the hardware. Windows Phone 7 has the 

App Model that handles the management of application and isolation, 

see Figure 6. Other than that the architecture of the Windows phone 7 is 

quite a secret. The main part in Windows Phone 7 for graphics is the 

built in Silverlight, XNA and HTML/JavaScript support for displaying 

content on the screen [49]. 

 

Figure 6: Windows phone 7 architecture[49] 

Overall aim specific mobile OS features 

In this section the overall aims from section 1.2 will be described in 

regards to each mobile operating system. The overall aim to research 

offline capabilities for example will not be addressed as all operating 

systems are intuitive in this regard.  
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 Check connectivity 

On Android all functionality with both checking if you have a con-

nection and determining what kind of connection you got is done 

easily with single lines of code. The problem is to monitor if you 

have connectivity. 

There is an event that is triggered when the network status changes. 

This event is also triggered when the type of connection, Wi-Fi or cel-

lular, changes. Therefore it is not recommended to always listen to 

this broadcast to determine change in accessibility [25].  

On Windows phone the accessibility to the internet can be checked 

through the Networking Interface which can deliver all information 

about the network [50]. Like on Android there is an event which you 

can subscribe to see changes in network connectivity [26].  

And as well on iOS there is support both for checking if a connection 

is present and what connection type it is. Both require a bit of code 

but the main disadvantage is that to check internet status is done by 

connection to a specific address [27].  

The Blackberry has support for checking the connectivity to the net-

work. It does not however have an easy single point of checking this 

feature and there is no way to subscribe to any event if loss off con-

nectivity is reached if it isn't developed by the programmer 

All of the above can check internet connectivity by pinging a 

webpage but this does not disclose the speed of the connectivity and 

can be unreliable as the webpage can be down when the check is 

done. 

 Updates/publishing 

Android supports three ways of publishing your application. It 

could be done through Google Play where you choose countries, 

currencies and languages to support. Another way is to send the 

built application to a user through email where the device recognizes 

the APK-file that installation is done from and ask the user if he or 

she wants to do the installation. The third and final way is to host the 

APK-file on a private server and user who downloads the file will 
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then automatically install the application if the settings are correct. 

[28]To update an Android application the only thing needed to is to 

republish the application with the same name and a higher version 

number. If the publishing is done through Google Play users will get 

a notification that they can update the application [29]. 

On Windows phone the application can be put out on the market if it 

adheres to a large set of different regulations. These regulations can 

be found at Microsoft [52]. When the application follows these regu-

lations the developer can send in the application for inspection. An 

inspection can take between five and seven workdays. If the applica-

tion is changed it would then take the same amount of time to get the 

update approved. If changes are made to pricing or the description 

of the app it takes far less time. A unique feature is that Windows 

lets you decide when a new release should be put out for the user, if 

there are some specific needs [53]. 

iOS has a higher demand than its counterparts when it comes to dis-

tributing the application. Firstly to even create an application the de-

veloper needs to be a registered developer for Apple products. Then 

when the application is developed it is sent in for a submission pro-

cess before the application is approved. It can also not be distributed 

through any third-party. If an update needs to be done it forces the 

developer to go through the same procedure again [51]. 

Blackberry has a rich set of publishing technologies. One way is to 

use a third part as GetJar, Hangago or Handmark [31]. If the applica-

tion is for global use the BlackBerry World is the native solution 

which reaches 160 markets, 26 currencies and 7 languages [32]. 

BlackBerry even supports software for publishing the apps on the 

company’s own servers where force installation or free to use apps 

can be placed. BlackBerry World even has support for publishing 

applications that are special just for a given company [33]. 

2.2.2 Hybrid native/web application 

PhoneGap, or Cordovo, is an open-source mobile development frame-

work. It is used to package simple web applications within a native 

application/WebView. The web application can be built by using HTML, 

CSS3 and JavaScript. This lets the user avoid creating a native applica-
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tion for every platform. The web application can still use most of the 

targeted platforms APIs like cameras and file storage, se Figure 7 [34]. 

 

Figure 7: An overview of support of mobile operating system compared to API [34] 

Other technologies than HTML, CSS3 and JavaScript can be used but 

must be accessed through socket connections or other connectivity 

possibilities. This lets applications use existing business logic from the 

app creator [35]. 

2.3 Web data transfer technologies  

One of the important decisions when creating an application, whether it 

is a pure web application or a hybrid native/web application, it is im-

portant to regard how communication is done. This will affect latency 

and the overall user experience. 
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2.3.1 Populating the View 

The communication between a mobile web application and server can be 

handled in many different ways. In this section some of the common 

technologies how to fetch information is described. 

JSP 

JSP (JavaServer pages) is technology that is used to compile Java code 

embedded in a HTML or other type page to a final webpage. The code is 

compiled and translated into a Java servlets during runtime on the 

server. These servlets dynamically populates data from the controller, in 

case of MVC-architecture, or from other methods directly into a 

webpage before it is sent to the client. The JSP compiler is often a part of 

the application server [[57], [58]]. 

AJAX  

AJAX is a way to update a part of a webpage after it has been loaded. 

AJAX stands for asynchronous JavaScript and XML. When an event 

occurs in the page an XMLHttpRequest is sent to the server that re-

sponds with a set of data that a JavaScript receives and post on the 

webpage. This can be done through JavaScript without updating the 

entire webpage[59]. 

2.3.2 Message formats 

When populating the view of a web or hybrid native/web application 

one must also take regards to in which form the data is sent. In this part 

some of these technologies will be described.  

Binary data 

Binary data is the smallest possible representation of data without 

compression. There are no formatting information but pure text or for 

example pixel information [60]. 

To send binary data the text/picture must firstly be described in a binary 

format. The problem is when reading up the information from a packet 

containing binary information it needs to be transformed back to a 

format that was sent, i.e. text or a picture [63].  

http://www.w3schools.com/ajax/ajax_intro.asp
http://www.w3schools.com/ajax/ajax_intro.asp
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XML 

XML is a text-based markup language. In comparison to HTML-data 

both uses a tag approach. HTML-tags say how the data should be for-

matted where as XML-tags only dictate what data it is containing. XML 

can be accompanied by XSL and XSD files to display data in certain 

manners and to validate the data. Basically XML is a document ex-

change format [61].  

JSON  

JSON (JavaScript Object Notation) is, as its name suggests, derived from 

JavaScript. It uses the same primitive types as JavaScript, in this case 

Strings, Numbers, Booleans and Null. It can also contain arrays and 

unordered object. The neat part of JSON is that a JSON object can direct-

ly be handled as any other JavaScript object as soon as it is read. Basical-

ly JSON is a data exchange format [62].  

2.4 Web technologies 

This part will describe some web technologies that are needed for the 

future understanding of design decisions and to understand the func-

tionality of the finished prototype. 

2.4.1 Storage 

One of the most important technologies needed to run applications 

offline is the storage. Below will some of these storage techniques and be 

described. 

Cookies 

There are some different methods how to store data in HTML5. The 

cookie is at technology that has been around since the mid-90s. It is 

basically that you store a small text file on the client’s computer to keep 
track the user’s information. The cookie can be used to many other 
features that can be privacy sensitive like having a record on what 

WebPages the client visits [1].  

Since 26 May 2011 the e-Privacy Directive law has been in force in the 

European Union [2]. This law forces WebPages to announce that cookies 

are used if they are used in some cases. If the cookie is used to keep 
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track of a user’s input when filling online forms or as a shopping cart the 

message can be omitted [2]. The notification of cookies can also be 

omitted if the cookie only is present during a session [3].  

Web Storage API 

The Web Storage API is a part of the HTML5 standard. The Web Storage 

API uses an interface looking like Listing 1.  

Listing 1: The Storage Interface[1] 

interface Storage{ 

 readonly attribute unsigned long length; 

 getter DOMString key( in unsigned long index); 

 getter any getItem( in DOMString key); 

 setter creator void setItem(in DOMString key, in any data); 

 deleter void removeItem( in DOMString key); 

 void clear(); 

} 

 

Listing 1 is the main structure for both the LocalStorage and 

SessionStorage. The main differences between SessionStorage and 

LocalStorage are how the data is persisted and where it can be accessed. 

The SessionStorage only saves the data until the window or tab are 

closed and does only have accessibility in one window or tab. 

LocalStorage on the other hand saves data until the cache of the browser 

is cleared and can be accessed from all windows and tabs [1]. The sup-

port for localStorage can be seen in Table 1. 

 

 

 

 

 

Standard Chrome Firefox IE Opera  Safari 
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Version 3.0 3.0 8.0 10.5 4.0 

Mobile Android Firefox  IE  Opera  Safari  

Version 2.1 3.5 Yes 11.0 3.2 

 Table 1: Support for localStorage [[37], [36]] 

WebSimpleDB 

WebSimpleDB is practically a database that saves key value pairs in a 

database. The specification this far, it is no final, does not support the 

features to provide in-order retrieval of keys, efficient searching over 

values, or storage of duplicate values for a key. It sets up the saved data 

in a B-tree (binary search tree) structure [38]. The B-tree structure allows 

for logarithmic time complexity for operations like search, sequential 

access, insertion and deletion of elements Fel! Hittar inte referenskälla.. 

Even though the storage space is not formally described in the standard 

but Mozilla have defined it to be no limit but to store blobs bigger than 

50MB requires consent [39]. Table 2 shows the support for 

WebSimpleDB. 

Standard Chrome Firefox IE Opera  Safari 

Asynchro-

nous API 

24.0 

11.0(WebKi

t) 

16.0(16.0) 

4.0(2.0) 

moz 

10.0 Not 

Support-

ed 

Not 

Support-

ed 

Synchro-

nous API 

Not  

Supported 

Not  

Supported 

Not 

Sup-

ported 

Not 

Support-

ed 

Not 

Support-

ed 

Mobile Android Firefox  IE  Opera  Safari  

Asynchro-

nous API 

Not  

Supported 

6.0 (6.0) 

moz 

Not  

Sup-

ported 

Not  

Support-

ed 

Not  

Support-

ed 

Table 2: Support for WebSimpleDB [41] 
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2.4.2 Application Cache 

HTML5 has an application cache. In Table 3 you can see the support for 

the application cache both for mobile and regular browsers. Application 

cache is used to cache files for offline usage. All files that should be 

cached are declared in a manifest file. There are three subcategories in 

the manifest file, CACHE MANIFEST, NETWORK and FALLBACK. 

CACHE MANIFEST – In this section all files that are needed to be 

cached are written down. 

NETWORK – Contains all files that must be fetched from the network. 

One example can be a signup page.  

FALLBACK – This defines files/paths that should fall back on a specific 

file if the network is down. [1] 

 

Standard Chrome Firefox IE Opera  Safari 

Version 4.0 3.5 10.0 10.6 4.0 

Mobile Android Firefox  IE  Opera  Safari  

Version 2.1 YES Not Supported 11.0 3.2 

Table 3: Support for Application Cache [4] 

There is some need to know features with the application cache that 

arises through browser logic. Firstly cached files should not be gotten 

through the GET parameter which will make the browser ignore the 

cached file. Secondly, when a cached file has been updated an update to 

the manifest (at least one character, often a version number) must be 

done. There after the cached files are updated. Finally, the manifest file 

is cached automatically by the browser which hinders the manifest file 

to be version checked. This can be fixed by setting the file to expire 

immediately [4].  
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2.5 Mobile communication modeling and simulation 

Modeling is often used in development in complex concurrent systems. 

It can help with insight in parts of the systems that have not been 

thought of. As such systems may be hard to test a modulation can help 

to verify the program´s validity [42].  

2.5.1 Colored petri net  

CP-nets (Colored Petri Nets) are a graphical language that is designed to 

model a broad class of systems. It is based on Petri nets but also has the 

capabilities of high-level programming languages [42].  

As hinted before, the CP-net is used to model a broad spectrum of 

systems. When designing mobile application´s bandwidth limitations 

and cost of the consumed bandwidth are big factors. But another factor 

that is important is the actual time it takes to load data in different 

speeds. CP-nets can be used to model these aspects.  

The CP-net modeling technique is not optimized for modeling commu-

nication where up- and downstream bandwidths are different and/or 

when asynchronous communication is used [42].  

Colored petri nets are built whit 3 types of components, places, transi-

tions and arcs. Within a CP-net there tokens are sent. A token is a data 

entity. Sometimes it is a complex data type. In a transaction the data can 

be investigated but also modified. A place contains a name; a color set 

specifying what tokens may reside in the place and an initial marking 

describing what tokens are initially in the place. The transition contains 

a guard which specifies if a transition is possible through a Boolean 

value but the transition also contains a identifiable name as with the 

place. The arc is the "path" between a place and a transition and transi-

tion to a place. The arc may also contain inscriptions on what tokens 

may be sent [66]. 

The clue to understand colored petri nets are to understand what places 

and transitions are. In a TCP-network for example an input place could 

be a buffer to a router. The transition is the router that is limited to 

handle not more than a few packets or it has a so called guard that limits 

the handling of packets with the correct IP-address. The output place 

could in this scenario be all the different positions to where the packet 
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could be sent.  More definitions of how input places, output places and 

transitions can be interpretation can be found in Table 4. 

 

 

Table 4: Interpretation of places and transitions [67]. 
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3 Methodology  
This section will discuss the method, how the comparison of the differ-

ent kinds of possible apps and how the software will be developed. In 

other words what development process, hardware and software that 

was used. It will also handle how the system will be tested and com-

pared to other low bit rate and cross-platform solutions on the field.  

3.1 Comparison between application types 

The information in chapter 2 Preliminaries regarding Native and hybrid 

native/web applications will be the basis for comparison with the devel-

oped web application. One big assumption is that a native application at 

least has as good support in communication as the web application has 

through web technologies.  

The most major part of the report is to compare the features from the 

mobile web application designed in this report with other solutions. The 

comparison will mostly be qualitative as only the mobile web applica-

tion can be tested in detail.  

The comparison between systems will be done on some key features 

that are extra important: 

 How easily the system can be distributed and updated 

 The support for cross-platform compatibility 

 If the storage space available in localStorage is enough or if a native 

solution outperforms the mobile web application. 

 The time it takes to develop the application. 

 Security 

The last two points are very hard. There is no way to determine how 

long it takes to develop an application if the number of developers and 

competence of these are known in beforehand. But it can be judged by 

looking at the support for cross-platform compatibility. If there is bad 
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support for this many different applications needs to be developed i.e. it 

will take a lot of time. Security will only be discussed in brief in the end 

as discussions have been made at SDC during the work. 

3.2 Work process 

To follow the normal work flow at SDC a Scrum approach will be used 

in the project. It is an iteration process that spans two weeks starting 

with half a day with planning followed with one and a half day of 

documenting what was done during the previous iteration. The rest of 

the time, excluding the last demonstration day, is just time for develop-

ment and research. This approach gives short cycles between feedbacks 

so that the project would not stray away from the overall aim.  

To receive maximal support from the supervisor at SDC most of the 

development was done using techniques that was already used at SDC. 

This was also a strategy to show that developing a web application did 

not require a lot of new frameworks or development strategies com-

pared to ordinary development.  

3.3 Software 

As mentioned in the earlier section many of the frameworks going to be 

used to create the web application was the same as used at SDC for 

development today. In the core of the application is the dummy server. 

It will be built in the programming language Java in the spring frame-

work. Spring framework gives some features like dependency injection 

that is not present in other frameworks. It will also utilize the power of 

the MVC design pattern. MVC lets the application separate the view 

from the data model and the controller which handles the logic on the 

server side. In the prototype stage this wouldn't be necessary but is done 

to make future development easier if the prototype would become a real 

product. 

On the web side of the application standard web technologies was used. 

Among them the only technologies that might be seen as new is HMTL 

5, CSS3 and jQuery Mobile. jQuery Mobile was used as it makes the 

webpage look and function as a user might think of a regular native 

application. The big features from jQuery Mobile is firstly a custom 

designed CSS and graphics that will be used in the project to minimize 

the graphical development. Secondly jQuery Mobile lets multiple 
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webpage's be constructed in a single HTML-file. This is good when 

saving a page into the application cache. This means that changing 

pages is fast as no new page information needs to be read from the 

server or fetched from the application cache. This approach also suites a 

JSON approach, data is loaded for parts of the page that was recom-

mended in section 1.1.1.  

3.4 Hardware  

The hardware used in the thesis work is of little interest as the hardware 

does not affect the outcome of the thesis work more than a definitive 

answer if it works or not. Firstly the webpage will be tested on a station-

ary computer for functionality. After that the webpage will be opened 

on a Samsung galaxy S3, Android, phone to test that the pages look 

good and perform as on the computer.  

3.5 Testing 

Some of the goals for the application cannot be easily evaluated with a 

simple dichotomous answer, see section 1.4. So these goals will be 

evaluated in by modulation/simulation and mathematical methods  

3.5.1 Is HTML 5 local storage sufficient? 

The way to test if a HTML 5 local is sufficient is to firstly check how 

what actually happened when the quota of 5 MB is reached. This is done 

through running a JavaScript multiple that send data to the server 

multiple times until the 5 MB limit is exceeded. One factor that also will 

be researched is if the local storage and offline web page is sharing the 

same medium. This is not documented and is a big factor for the appli-

cation if that was the case.  

More over the actual test if the local storage space of 5MB is sufficient is 

tested by examining how much space would be required during a year’s 
time. The amount of data can be represented as the size of all individual 

rows reported during the time span of a year plus the information kept 

for a number of employers. 

A dataset from real case reporting through IVR from a time span of a 

three month period has been collected as a sample of how much data is 

being reported. The three month period is between 2013-03-01 until 
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2013-06-01 and is some of the busiest months in the wood industry. An 

average of all the reporting is done by forwarders during these months 

is the basis for the storage estimation that is needed for one year of 

reporting.  

3.5.2 Cellular network coverage  

A big factor in verifying if the prototype will function in a low band-

width scenario and if the Web application will work in 100 percent of 

Sweden's area is to know how much coverage there really is in the field. 

To verify the coverage area data must be fetched from the internet 

providers mainly used by wood cutting, wood hauling and transport 

companies. As specified before Telia, the ISP with the best coverage will 

be the company looked upon. There after maps can be generated and a 

qualitative approach can be used to set a worst case scenario on how 

often these units may get an internet connection. After that only how the 

application functions can make give a feel that the application works in 

100 percent of Sweden's area. 

3.5.3 Verify the prototypes usability in low bandwidth  

As SDC does not cut the wood products itself some tests to verify func-

tionality in low bandwidth must be done theoretically. To verify usabil-

ity would in this case be a quantitative study to check the load time in 

different coverage scenarios. In this work a modeling approach will be 

used. The mathematical modeling language used in this report is CPN 

(Coloured Petri Net). It will model the communication based on com-

munication and work patterns. These patterns will be researched by 

studying reported communication done during a three month window. 

Factors that play a part in this are: 

 How often a user starts to report on a new timber order. 

 How many different employers does a user have? 

 The size of the timber orders. 

 How often the user reports a timber order row, a specific assort-

ment from the TO.  

 The size of the timber order row. 
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 How often a timber order is modified. 

As Coloured Petri Nets are constructed for modeling communication 

like the TCP/IP transmissions there are some irregular constructs needed 

to handle path choices in a program environment and loops. See Ap-

pendix D for a graphical overview of earlier work handles such situa-

tions. The data to calculate the above bullet points are the same as the 

data from section 3.5.1 Is HTML 5 local storage sufficient. In other 

words all data collected by SDC during the period 2013-03-01 until 2013-

06-01. 

One question that cannot be answered is how many different employers 

each wood foresters have, as SDC doesn't have documentation of this. In 

this case a random number of employers were chosen; it seemed likely 

that three could suffice. The number of employers is also a very small 

factor in the response times of the application and is therefore not a 

factor researched any further.  

Another feature that cannot be calculated from the data from SDC is 

how often a user needs to re download the information as there is no 

such feature today. In this case the assumption was made that firstly all 

users need to download the application once, but that it is probable that 

a new version comes out every quarter. And then all information needs 

to re cached as the specification of HTML application cache is set up. 
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4 Application design  
The design part of the report is describing how the prototype applica-

tion has been developed. Later on in the result and conclusion section, 

the design choices will be discussed and future work that is needed on 

the application will be highlighted. 

4.1 Mobile web application design 

The application developed is a mobile web application. In other words a 

webpage that is especially designed to work as a native web application 

is expected to work. One example of this is that you can swipe between 

different screens. The mobile web application is entered by typing in the 

address for the web application in the smartphones/tablets browser. 

This is highly ineffective but can be faster by putting a link on the 

smartphone/tablets home screen. The application looks and feels as a 

ordinary native app through the use of JQuery mobile. From now on the 

mobile web application created in the report will be called the applica-

tion.  

The design of the application is closely related to the choice of the tech-

nologies that were chosen and the general way the application is 

planned to work. Figure 8 and Figure 9 describes how the application is 

planned to work. The application is built from the specification of how 

the IVR-dialogue functions today, see Appendix A. 
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Figure 8: Flowchart of the Login procedure 
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Figure 9: Flowchart of the reporting procedure 
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When the user for the first time enters the application through the 

browser all of the application is downloaded and stored in a cache. 

What entity of the application that is going to be downloaded and saved 

(i.e. Scripts, html-pages and CSS) is declared in the HTML 5 manifest? 

Everything in the cache is permanent until the user explicitly tells the 

browser to delete offline data saved in the unit’s offline cache. 

To simplify the manifest and the application jQuery mobile a multi-page 

layout was used. This means that all pages is arranged in the same 

HTML-page, it is easily added in the manifest and it speeds up swipe 

movements as new pages are not required to be fetched.  

The design decision was made that all users must synchronously login 

before they can start fetching TO´s and report. This is to avoid problems 

that data never is being sent to SDC when username/password combina-

tions are wrongly typed into the device. No TO´s can be downloaded if 

the user is not logged in either. The user on the other hand stays logged 

in until the user chooses to logout. To logout is not recommended in 

areas where coverage are low as no further reports can be sent if the 

user cant synchronously login again. A note is that all communication 

except login in and downloading the application is done asynchronous 

and done when there is coverage without the users’ knowledge, in other 

words all request for TO´s, reporting and error messages are sent and 

received when it is possible to do so. 

When the user logs in, automatically in the background the application 

fetches/or updates the list of employers that the user is allowed to work 

against. To minimize the amount of traffic needed the TO´s that corre-

sponds to the employer and the user are not fetched directly but when 

they are accessed in the application. Because of the design decision to 

not fetch related TO´s the user must know the TO-number to be able to 

download it. This is a drawback in the usability of the application as it is 

hard to know all the TO-numbers but the application is there to help the 

user to report what is done and not to keep track of what TO´s the user 

is working against. It is also important to mention that the user only can 

download the TO if they have the right employers and right permission 

for the specific TO. This information is used on the server to validate 

every action by the user. The only validation done on the entered infor-

mation in the application, not on the server side, is the fact that TO-
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numbers still conforms to the modulus 11 check used in the IVR, see 

Appendix B. 

One feature that cannot be seen in either of Figure 8 or Figure 9 is the 

fact that there is a separate component not existing in the IVR. This 

component fetches UUID’s Universally Unique Identifier) from the 

server to uniquely identify all transactions. No row is reported without 

a UUID so that all transactions to the server can be traced if something 

goes wrong during reports. If a row is reported and there has been a 

change the resending of the message utilizes the same UUID for simplic-

ity in cleaning up/updating the list of unsent messages in the application 

and for traceability in the server side. If something is wrongly reported 

to SDC it is not realistic for a forwarder to memorize a 32 character 

hexadecimal string as a reference for correcting a reporting. Therefore 

all data also contains a quittance. In this demo this is though just a 

Boolean that says if the reporting has been done correctly. 

As said before all other communication except login is done asynchro-

nous. The logout is a special scenario as only clears the localstorage is 

cleared of the credentials. So instead of the server keeping track of the 

user logged in the client send their credentials on each request to the 

server. If something is not valid an error message is returned and the 

user may solve the issue with SDC or the employer. All the communica-

tion is done asynchronous because there are no time/resend limits on the 

reporting of a row or fetching a TO. There is a time limit that user 

should see/feel that an action occurs but not that it is not done asyn-

chronously during a longer time period. When fetching a TO the previ-

ously downloaded version is showed until the moment a new version 

have been fetched. Problems related by reports to the wrong version of 

TO is solved through an error being displayed. More details on this 

topic are given in the error reporting section below. 

HTML 5 localStorage is also used in combination to the asynchronous 

reporting method to work as a queue for holding items when there are 

no coverage or when the application waits an asynchronous response. 

The HTML 5 localStorage also works as a history for the messages sent 

so that the wood cutters may check earlier reports. 



Reporting application at SDC  - 

Low bandwidth mobile 

application  

Elias Vesterlund  

7 Literature 

2014-02-02 

 

40 

Error handling 

If a report has been made erroneously the server resends an error mes-

sage. Some common erroneously raportings that can be done as a result 

of handlers back at the wood companies office is that the TO row has 

changed, the complete TO is updated or removed. There are more errors 

that can happen e.g. a forwarder tries to report on a row or TO that has 

been reported finished. But only error caused by the change of a TO row 

is actually implemented in this prototype. 

The error message is generated by throwing a custom exception e.g. if a 

TO row have been updated. This is fetched by a custom exception 

handler @ExceptionHandler (VoReportError.class) which sets a descrip-

tive error message and JSON object containing the new TO and the 

UUID that was effected. This is then sent back to the user in a 

ResponseEntitiy with a high jacked error Http status code, see  

Code 1. 

In Code 1 the HTTP-status code Internal Server Error is used, in a real 

application another HTTP-status code that is not commonly used should 

be used to avoid collisions. 

return new ResponseEntity<String>(jsonLower, headers, 

HttpStatus.INTERNAL_SERVER_ERROR); 

Code 1: ResponseEntity for error reporting 
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5 Results 
The result will be firstly the data found from development of the appli-

cation and the data discovered from the simulation of the model, and as 

well the model itself. There after a short summary of the comparison 

between native, hybrid native/web and web application approaches will 

be done. 

5.1 Usage data for the simulation 

When simulating the application the random generator, for emulating 

how the application will be used, were in review to make the simulation 

as genuine as possible compared to a real world scenario. Data collected 

from the three month period 2013-03-01 until 2013-06-01 showed that for 

example that the number of rows in any TO is hard du estimate through 

a mathematical function. Number of rows in a TO, is according to SDC, 

distributed as in Figure 10 because of different routines from companies 

and the different amount of wood products in different regions. In 

Figure 10 we can see spikes of the amount of rows a TO contains. Most 

noticeable is about 50 rows which are from companies that cut very 

large areas in one time and have many different customers. Another 

spike is at about 21 rows which is still many rows but not as extreme. 
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Figure 10: Graph of the number of rows in TOs against the number of TOs with that 

row count 

The general solution for the complex data is to use an external random 

function, discrete function, which simulates the possibilities that for 

example the user does not have downloaded the page into the applica-

tion cache. Below a component by component walkthrough will be done 

to describe the statistic used through the model. 

 Open start page - This transition takes a probability of 99,2 percent 

chance that the page is not needed to be downloaded again. The 

probability has been calculated from the total number of report-

ing events during the three month period, R3, expanded to cover 

a year. R3*4 which gives a calculated amount of reporting done 

during a year's time CR12. The assumption was made that a new 

start page is launched every quarter year. This gives that 4 times 

the number of users, U, is the total amount of times the start page 

is downloaded, SD. SD divided by CR12 gives the percentage 

chance of a download, SDP, is about 0,8 percent. 

 Open report page - This section takes exactly the same probability 

for downloading the reporting page as the download of the start 

page.  

 Fetch TO - Originally a TO is saved in the localStorage and just 

read from the storage. But sometimes the TO is updated or creat-
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ed. The probability for an TO to be created or updated is approx-

imately the amount of changes to TOs per three month period, 

TOU3, divided by the number of active TOs in that period, TO3. 

Which is approximately 1,5 updates per TO. This is then divided 

by the number of reports per TO, TO3 divided by R3. This finally 

gives the chance that one reporting on a TO requires the updated 

TO to be fetched, this is a 14 percent chance. 

 Reporting row - When reporting a row it is the same probability 

that an error during reporting is done as the need to fetch an up-

dated TO. But the error in reporting a row only occurs when a 

specific row is updated and thereafter a report is done on that 

updated row. So the 14 percent chance of an update to be done is 

divided up on every row that is reported. The mean account of 

rows are 34,6. This gives a chance of approximately 0,4 percent 

chance for an error to occur.  

 Finish or report more rows - Calculated from the data, there is an 

average of 6,5 rows reported on every time a reporting is done on 

the IVR. To simulate this feature, composite probability is used. 

To report 6 rows should be approximately 50 percent chance. So 

the probability for 6 row is the probability to take report one 

raised by the power of 6 and get the 50 percent chance, X6=0,5. 

This gives a probability that there are an 89,8 percent chance to 

report one more row. A note is that there is a limit on the number 

of rows that can be reported. This can not be limited in the appli-

cation so extreme values may exceed 60 rows though it is not 

possible in reality. 

The final overview of the CPN-tools model can be seen in Appendix D. 

but for a simplistic overview in the way earlier work has been created, 

see Figure 11. 

As seen in the overview and the model, see Figure 11, the model does 

not handle all different scenarios. One example is if a user didn't log in 

correctly. It is possible to do such an extensive model to handle all 

possible scenarios but there are no additional gains in such models in 

this development. 
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5.2 Modeling of application 

The modulation of the application required both an account of upstream 

and downstream data that earlier approaches in CPN-tools had been a 

problem, See 1.1.1 Related work. Through the utilization by external 

random generators and both a counter for upstream and downstream 

data this was achieved, this can be seen in Appendix E. This in turn 

means that the notation in Figure 11 is not exactly the same as the one 

from earlier work, see Appendix D.  

 

Start application Download starpage

Display startpage

Send login data

Logged in state

Fetch employers Display employers
Download Report page

Display report page

Download TO

Display TO Report row

End reporting

Reporting done

 

Figure 11: Overview of prototype using notations form earlier work 

The system state with multiple possible succeeding actions, start appli-

cation, is actually a set of a start place and an action with a random 

generator setting an attribute on a token choosing the end destination 

for the token sent. Just for simplicity only one token/ simulated user is in 

the simulation in a given time. To get consistency in the model the 

system action also contains a set of both a place and an action. In CPN a 

place is also followed by one or many actions followed by one or many 

places. The change of this is done to simplify the model to a more easily 

displayed format in the report. 

To take out the test data monitors was introduced into the CPN-model. 

Monitors are practically just a special function that catches to-
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kens/tokens data in a place in the model. The monitors both summa-

rized the amount of data per state and for a whole monitoring section. 

The test was run to conform to 2 years of usage. The total reporting used 

this set of 2 years of usage data as there are many very rear events as 

fetching the webpage again from the sever. 

5.3 Result from simulation 

Through the simulations a large set of data can be taken out that gives a 

reasonable view how a large set of user work under many years time. 

The simulation are done on a per component and total reporting from 

opening the start page to reporting an amounts of TO-rows. The total 

tables describing the upstream, downstream and total requirements can 

be found in Appendix C. 

From the "Total table" in Appendix C the question if one year's storage 

can fit on the 5 MB local storage can be estimated. From the statistic in 

5.1 Usage data for the simulation it is known that there are R3 reports in 

each quarter year. There are also 361 unique forwarders, F. This give 

that during a year's time, T12, there are R3*4/F reports for each forwarder 

that needs to be saved. It summarizes to 485 reported rows. Each report 

contains about 100 byte of data. In turns gives 48,5KB. And as assumed 

from 1.3.2 Scope of the Development there are three employer which 

gives 0,6KB a total of 49,1 KB of data for a year's usage of the applica-

tion. 

When looking at the time limitations set on the application. The total 

amount of time for both sending a request and receiving a response is 

necessary to control.  

To see if a user can login within 5 seconds cannot be shown from the 

diagram in Appendix C. A login corresponds to 0,3KB received data and 

0,5KB sent data. As Telia specified that the 2G download speed is 

100Kbps, or 12.5KBps, download is not an issue. And from the approx-

imate upload speed of 40Kpbs, or 5KBps, the total time to login would 

be 0.124 seconds. This is far less than the limit. 

Fetching one TO means fetching many rows. The Min-column repre-

sented in Table 5 and Table 6 is representing the data if there are no 

needs for a new TO too be updated which in this case can be ignored. 
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 Data 

size(KB) 

Send 

  2G 100 

Kbps 

Fetch TO 

Data 

  <2 s <5s <10s 

 Mean** 0,10  Yes Yes Yes 

 Max** 3,00  Yes Yes Yes 

 Min** 0,00  Yes Yes Yes 
Table 5: Data sent to fetch TO during one year's simulation 

In Table 5 we can see that sending data even in a maximum scenario 

during one year's simulation does not create any problems. As seen in 

Appendix C even when the sent and received data, see Table 7, is put 

together the only problem is the maximum data from the years simula-

tion. In view of this we look at the maximum received data that corre-

sponds to 17KB. In that amount of data, except TCP-header 0,2KB, the 

16,8KB corresponds to approximately 168 rows in the TO. As there are a 

limit of 63 rows in a TO this number comes from repeated re fetching 

done because of updates in the too. 

 Data 

size(KB) 

Receive 

  2G 40 

Kbps 

Fetch TO 

Data 

  <2 s <5s <10s 

 Mean** 0,55  Yes Yes Yes 

 Max** 17,00  NO Yes Yes 

 Min** 0,00  Yes Yes Yes 
Table 6: Data received to fetch TO during one year's simulation 

This in turn gives a more reasonable maximum size of 6,5KB download. 

Which gives a time of maximum 1,3 seconds to download the biggest 

possible TO. This gives some margin under 2 seconds. 

And finally to know if a row can be reported in less than 2 seconds the 

only interesting part is the minimum column. This column shows the 

time it takes to report a single row which is the minimum case in the 

simulations. 
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Total Data table  2G connectivity  

 <2 seconds <5s seconds <10s seconds 

 Mean data sent NO Yes Yes 

 Max data sent  NO NO NO 

 Min data sent  Yes Yes Yes 

Table 7: Total data sent and received when reporting rows 

5.4 Coverage 

To determine coverage is a hard factor as it cannot be quantitatively 

done for each point of interest. Some coverage maps have been taken 

from Telia, a note is that these are calculated coverage zones from some 

point measurement. The first picture shows the 2G coverage over the 

middle of Sweden where the purple area is places where coverage 

exists, see Figure 12. 
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Figure 12: 2G coverage in the middle of Sweden, Purple = coverage 

The coverage is at a rough 80-90 percent of the whole of the middle of 

Sweden. For the 3G coverage, see Figure 13, there are a lot less purple 

areas, less coverage. An estimation is that about 30 percent of the map 

has got coverage and it is focused around towns and major roads. 

 

 

Figure 13: 3G coverage from the middle of Sweden, Purple = coverage 

An important note is that PTS (Post och TeleStyrelsen) has done a set of 

sample measurement for the coverage in small town. This report con-

cludes that Telia often guarantee lower speed and smaller coverage then 

they actually produce.[64]  
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6 Conclusions  
The conclusion is divided up into different parts. First the created web 

prototype and all its features will be discussed. Then the prototype will 

be compared against the other solutions, native and hybrid native/web. 

Finally future work for the prototype and/or if some other development 

strategy is better this will be discussed. Finally a discussion will be held 

of the sources used in the report. 

6.1 Prototype 

The prototype shows that is very much capable to function as a report-

ing application for smartphones. 

It handles the entire test very well. The application can save much more 

than a year's amount of data. It can cope with the time restrictions of 

logging in, fetching TOs and report rows within the given time intervals 

in 2G coverage. Almost even in worst case scenarios where for example 

a TO is resent multiple times.  These results were not the excepted but 

show that the prototype application is more than reliable in a low-

bandwidth scenario. 

When testing the application on a computer or on a smartphones gave 

the impression that it functions exactly as well. One drawback though is 

that tables on the page does not scale when the smartphone is in differ-

ent position, horizontal or vertical. This is more a graphical issue and 

therefore it is not discussed in any greater detail. 

Was it then realistic to say that the application should work in 100 

percent of Sweden? As a start I must recall the fact then even in the 

middle of Sweden the coverage is less then exemplary. Without a doubt 

many harvesting are lacing coverage at all. This forces users to enter and 

therefore download TOs before they go out in the field. A better ap-

proach could be that the application continuously tries to download TOs 

and employers when there is coverage. This is in some ways possible 

from the web application but forces that the webpage must be open and 

active. It can't be done in the background like it can be in a native appli-
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cation. But in the end, with all asynchronous techniques and queues in 

localStorage this application is though a good approach. 

The web application shows a good way to handle all unique transac-

tions. As there need to be a third-party application to create a random 

unique number in a web application the use of a request unique identifi-

ers when they are needed both minimizes data load and makes it possi-

ble to use standard Java libraries to create the UUID.  

Another part that has been looked into is what happens to the 

localStorage if it is filed with 5MB of data. There is no specification in 

this matter; it is up to the browser. Some of them throw an exception, 

some does not save any further data and some asks for more space. This 

is one feature that requires more research. 

6.1.1 Security 

Security is an issue that have not been discussed earlier in the report and 

no theory have been written about it. But it is an important aspect in 

implementing this kind of solution at SDC. It comes in two scenarios, 

key management and Protecting SDC internal network.  

The management of the users’ key and username becomes a problem 

because they are saved in the localStorage in plain text. This is done so 

that users do not need to enter the information every day. But as the 

web application actually only is a web page it can be entered in a sta-

tionary computer. This in turn would leave the login credentials on the 

computer without the knowledge of the user. On a private mobile 

device this is not a problem. The fact that the information is saved and 

sent in plain text is not considered a problem as it is easily changed. But, 

one needs to wonder if there is a need to actually change this feature. 

The smartphones are private and used in minute populated areas so 

there is a very low risk some third-part comes over the smartphone. 

Even if the smartphone is stolen the information on the phone is insig-

nificant for competing firms in general. One might even wonder if there 

is a need to password protects the user. If it is not password protected 

people could write scripts to flood SDC with data. This could be hin-

dered by keeping the unique id for the foresters. But one could always 

try all possible ids until one is found so that reporting can be done. One 

could check on in future work if a load balancing system, that uniquely 



Reporting application at SDC  - 

Low bandwidth mobile 

application  

Elias Vesterlund  

7 Literature 

2014-02-02 

 

51 

ties an ID to a specific mobile device could solve this situation and 

simply ignoring or throwing away any information from unknown 

devices or devices that does not have a matching id and hardware 

signature. A note is that these kinds of attacks are highly unlikely. 

In SDC today most traffic coming in is sent through VPN-tunnels which 

are seen as a secure technology. When many different mobile devices 

need to communicate with SDC the approach of VPN-tunnels becomes a 

problem. Therefore a new approach would be to create a web server 

lying outside of the SDC internal network. Communication would only 

be allowed if into SDC internal network if communication was initiated 

from SDC.  

6.1.2 Asynchrony 

One design feature of the application is that, except login and when 

fetching the webpage, everything is done asynchronously. This does not 

for example effect fetching TOs as the information is needed before a 

reporting can be done. But when reporting a row the effects are big, in 

the first line a row perceived to be sent in an instant. If there is no Inter-

net connection the row is saved in the localStorage until an internet 

connection is available. If there are a connection the row is sent, but the 

AJAX technology allows the user to continue sending rows without 

waiting for responses. If a row is sent and there are an error when 

reporting on a TO the whole TO is updates the moment the reporting 

error is done. This feature makes the work seem seamless as the work is 

done asynchronous. 

 

6.2 Which solution is best? 

Which solutions are actually the best for SDC needs? 

In a developer point of view a web application is the simplest as the 

functionality written can be used on all platforms. A native approach 

needs a unique development environment and unique programming 

languages for most OS. A hybrid native/web application the need for 

development is the same as for the pure web application. But there is a 

need for different build for all phones and for iPhones and iPads the 

developers need to be using a MAC computer to create the software. 



Reporting application at SDC  - 

Low bandwidth mobile 

application  

Elias Vesterlund  

7 Literature 

2014-02-02 

 

52 

One big thing to understand, as mentioned in the earlier work section, is 

that all the approaches needs a new GUI for all the costumers to not 

alienate the user. 

When regarding publishing a web application is very easily published. It 

is just to publish a new variant of the webpage on the web server. 

Though one must keep in mind that as the webpage is saved in the 

application cache and users have bad coverage it is not sure that all 

reported row after publishing/updating of the web application is equal. 

This is equal in all development strategies so from SDC needs it is not a 

factor of concern. But in a native solution there is more work as the user 

can ignore updates and unique updates is needed for each OS and each 

version. This forces much more development for SDC and forces them 

to have many different version working in the same time. In using third-

party software like Phonegap removes the need construct the interpreta-

tion between the phones functionality and the core functionality of the 

application but still each new version of the OS requires a new compila-

tion for that version. But the work needed compared to a native solution 

would be drastically reduced.  Both a Phonegap application and a native 

variant need the user to fill special requirements from the different OS 

manufactures to be published for the general public. Some of the OS 

manufactures allows the application to be limited to certain user, Black-

berry, or led the software be downloaded on a separate source, Black-

berry and Android. On other devices some way of indentifying user 

must be figured out. Another drawback with using native approach is 

that every time a update is done the application needs to be sent in to be 

validated by the OS-manufactures. This can take from a day to weeks 

depending on manufacturer, load on the validation service and the 

changes done. As this was one of the big concerns from SDC it cannot be 

ignored as it is one of the big drawbacks with native and hybrid solu-

tions. 

When creating a Native application the need for the security concerns 

are less than for web and hybrid architectures. This is because a native 

application can only be opened in Smartphone so there are no risk the 

user unknowingly leaves information on a computer as computers can't 

be used. 

The conclusion is finally that a web application has a lot of advantages 

but needs a bit more research. The web technologies can also need some 
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more time to mature to give more stabile functionality. As development 

time is almost the same for both hybrid native/web and pure web appli-

cation it is better to go for a hybrid in today's situation. Though one 

must have in mind that this will force the application to open markets 

and security becomes a bigger concern. 

6.3 Future work 

Firstly one must mention that as there are few users actually using IVR 

and that this group would surely minimize even if a mobile application 

is released. Both the IVR and ordinary webpage should probably be shut 

down. This forces the users to use a vehicle computer or this application. 

Only then there is an actual need for developing a mobile application. 

As the said in earlier work a hybrid or web application is the way that 

most business application are built today. This minimizes the develop-

ment time and cost and is the way for SDC to go. The decision between 

hybrid or a web application is not that easy. Even though there has been 

extensive research the only answer is that the different solutions gives it 

own advantages and disadvantages. 

If the web application where constructed firstly the login functionality is 

needed to be changed. A login must be consistent from that a user logs 

in until the user logs out. In the design today the application logs in the 

user each time a new employer is chosen or the application closed. 

Another part that needs to be looked into is how persistent the 

localStorage really is since it is easily deleted through deleting the web 

history. Most likely a WebSimpleDB will be implemented but as this is 

not de facto standard in browsers today this kind of storage is not likely 

to be implemented in a long time. 
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7 Literature 
Some of the literature can in a first glance seem as uncertain sources. 

There are two sources in particular, the blog. The blog is just an devel-

opers view of Phonegap that is not stand alone source but accompanied 

by more formal sources. Some of the sources are digital magazines or 

news flows. These kinds of sources are used as formal articles and 

papers seldom have explicit comparison between techniques or cover-

age of the developer’s point of view. Even small sources of information 

from the English Wikipedia site have been used. This is to find tiny 

specks of missing information that can't be found in formal papers and 

that  
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Appendix A: IVR dialogue  

  

1.  Ring upp telefonnummer.  xxx-xxxxxx 

 

2. Välkommen till SDC produktionsrapporteringssystem.  

 

3. Val av tjänst 1. Rapportering av skotad volym 

                                      2. Rapportering av skördad volym 

                            3. Transport från väglager  

 

4.  Ange virkesorder. Det ska alltid vara 8 tecken. Bekräfta med fyrkant 

(#). 
Kommentar: Inknappat VO-nummer kontrolleras mot checksifferkontroll 

   

5. Ange maskinnummer. Det ska anges med 1-6 tecken. Bekräfta med fyrkant 

(#).  

Kommentar: Funktionen att rapporteringar där maskinnumret börjar med 11 ska 

tolkas som skördarmätningar ska tas bort. Typ av mätning bestäms i val av tjänst 

ovan och maskinnumret får ingen logisk betydelse. Kontroll på att 1-6 siffror matas in. 

Nollutfyllnad till vänster på uppgiften till VIOL. 

 

6. Ange sortiment. Det ska vara 3 eller 4 siffror ex 152 FFG. Bekräfta 

med fyrkant (#). 
Kommentar: Anges tre siffror underförstås att det fungerar på samma sätt som idag 

när bara tre siffror (SST) kan anges. Kontroll sker att de tre första siffrorna i koden 

finns med i tabell med godkända sortiment. Egenskapskoden vid inmatning av fyra 

siffror (SSTE) kontrolleras inte.  

 

 

Beroende av val av sortiment blir det sedan olika dialoger: 

För sortiment som inte börjar med 51-66 (ej energisortiment): 

7a.    Ange volym.  Volymen kan innehålla 1 till 3 tecken. Bekräfta med 

fyrkant (#).  Volymen lagras med måttslag 55 (m3fub). 

 
För sortiment som börjar med 51-66 (energisortiment): 

7b.    Ange volym. Volymen kan innehålla 1 till 3 tecken. Bekräfta med 

fyrkant (#).  Volymen lagras med måttslag 60 (m3s). 

 
Kommentar: Inmatat värde 0 ska inte godkännas.. 
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8. Avslut av loop sker genom att trycka stjärna, stjärna, stjärna fyrkant 

(*** #). 

 

9.  Ange läge. Referens till lägesrad på aktuell virkesorder. 
Kommentar: Endast läge 1, 2, 3, 4 eller 5 ska vara tillåtna. 

 

Systemet loopar tillbaka till sortiment så att man kan ange nästa 

sortiment följt av # och sedan volymen följt av # osv. tills man angett alla 

sortiment och volymer man har producerat. Max 6 sortiment kan 

rapporteras vid varje tillfälle. 

 

 

 

10.  Ange slutskotat.  

Tryck 0 om skotning återstår 

Tryck 1 om objektet är slutskotat  

 Tryck 2 om sortimentet är slutskotat  

Bekräfta med fyrkant (#). 
Kommentar: Endast 0, 1 eller 2 är tillåtna värden. 

 

Väljs 2 (sortiment slutskotat) går dialogen vidare till punkt 11. Annars 

direkt till punkt 12.  

 

11. Ange avslutade sortiment. Ange det sortiment som är avslutat följt 

av fyrkant #. Därefter nästa sortiment följt av fyrkant #.  När sista 

avslutade sortimentet är rapporterat avsluta med * #. 
Kommentar: Denna funktion finns i Sveaskogs nuvarande dialog. 

    

12. Transaktionen är genomförd och ditt kvittonummer är 1234. Lägg 

på luren. 
Kommentar: Kvittonumret är de fyra sista siffrorna i redovisningsnumret som skapas. 

 

 

Specialfunktioner: 

För omstart: Tryck stjärna, noll, fyrkant, (* 0 #). 

Uppläsning av rapporterad information: Tryck stjärna, åtta, fyrkant ( * 

8 #). 
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Efter att punkt 7 d v s volymen för sista sortimentet rapporterats in 

rekommenderar vi att Ni trycker stjärna, 8, fyrkant (*8#). Då läses de 

uppgifter som Ni hittills rapporterat in upp och Ni kan konstatera om 

något har blivit fel. Sedan går Ni vidare. 


