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Code Generation for Devices
How much is possible to generate and is it time saving?



1 Information

1.1 Preface
The purpose of this report is to let people know about our thesis project carried out at Explizit AB, 
Skellefteå. And give them an insight on code generation.

We worked in a project group consisting of:

● Fredrik Bergqvist

● Ulf Jonsson

● Fredrik Krekula

● Östen Lundahl

● Fredrik Lundgren

● Torbjörn Lundmark

● Jakob Normark

And we would like to thank everyone in our project group for their support during the project time, 
especially Torbjörn Lundmark, Fredrik Lundgren and Ulf Jonsson.

We also want to thank Robert Brännström from LTU, our examinator.



1.2 Abstract
Explizit has a complete system for collecting data from different measurement devices. If a new 
kind of device needs to be added, it will take time to write the code and integrate the new device 
into the system. 

Because of that, it would be preferred to make a description of the unique features of the device and 
run it through a generator that writes the code for you. Because this will probably not require much 
effort and time.

So the goal of the project is to make that generator and test it on a new device that will be added  to 
one of Explizit's systems. This is to see if it is possible and if it really is time saving.



1.3 Abbreviations
API
An application programming interface is a source code interface that an operating system, library or 
service provides to support requests made by computer programs.

ASCII
American Standard Code for Information Interchange is a character encoding based on the English 
alphabet. ASCII codes represent text in computers, communications equipment, and other devices 
that work with text. 

GPRS
General Packet Radio Service is a packet oriented Mobile Data Service available to users of Global 
System for Mobile Communications (GSM) and IS-136 mobile phones. It provides data rates from 
56 up to 114 kbit/s.

GPS
The Global Positioning System is the only fully functional Global Navigation Satellite System 
(GNSS). Utilizing a constellation of at least 24 Medium Earth Orbit satellites that transmit precise 
microwave signals, the system enables a GPS receiver to determine its location, speed, direction, 
and time. 

GUI
Graphical User Interface, a type of user interface which allows people to interact with a system 
mostly electronic devices like computers, hand held devices( Mp3 Players, Portable Media Players, 
Gaming devices), household appliances and office equipment.

RFCOMM
The Bluetooth protocol Radio Frequency Communication is a simple set of transport protocols, 
made on top of the L2CAP protocol, providing emulated RS-232 serial ports. 

RFID
Radio-frequency identification is an automatic identification method, relying on storing and 
remotely retrieving data using devices called RFID tags or transponders.

SVN
Subversion is a version control system initiated in 2000 by CollabNet Inc. It is used to maintain 
current and historical versions of files such as source code, web pages, and documentation. 

UML 
Unified Modeling Language, an object modeling and specification language used in software 
engineering

WRAP
The Wireless Router Application Platform (WRAP) is a format of single board computer defined by 
Swiss company PC Engines. This is specially designed for wireless router, firewall, load balancer, 
VPN or other network appliances.

XML
The Extensible Markup Language is a general-purpose specification for creating custom markup 
languages. It is classified as an extensible language because it allows its users to define their own 
elements.



Reference: http://en.wikipedia.org/

http://en.wikipedia.org/
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2 Introduction

2.1 Background
Explizit is a consult company that offers the customer development of software for everything from 
big systems to individual products.

Explizit usually take responsibility for everything in the projects. That includes both project 
management and development, because then the projects can be executed in their own computer 
environment. 

They have lots of experience around wireless communication, Intra/Internet and client/server 
solutions.

Today they are 40 employees and they have offices in Skellefteå, Malmö and Gothenburg. Explizit 
is a part of the Argentum Group.

2.2 Problem description
Explizit has developed systems for capturing and collecting data from different measurement 
devices. The problem is when new measurement devices is added to the system. It is a time 
consuming task to program the new modules for capturing the data and integrate it into the web 
GUI.

So the big questions are: 
● How much of this code is possible to automatically generate? 

● Will it be time saving?

● Will the quality of the code be higher when generated or when it is manually programmed?

Things to look at to find a solution:
● We must select a pulse watch with support for both GPS and bluetooth.
● How does the communication protocol for the watch work?
● Which description language should be used for describing the device?
● How will we design the layout of the description of the device?
● What code needs to be generated for the GUI?
● What code needs to be generated for the database connection?
● What code needs to be generated for the device communication?
● Where will the generator get it's code from? Hardcoded or separate files?

Mikael Holmstrand
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2.3 Prognosis

2.3.1 How much of this code is possible to automatically generate? 
We think that almost all code that has to do with our device can be generated. Our guess is that the 
connection to the rest of the project files is the only thing that needs to be hand made. If time and 
needs allows us, then that part should also be possible to automatize.

2.3.2 Will it be time saving?
If we have analyzed the problem correctly, the answer is yes. In the long run it will be. Because 
after a couple of device generations we will have saved the time we used to develop the generator. 
We think that new uses for this system will be thought of and that new measurement devices will be 
added to this system.

2.3.3 Will the quality of the code be higher when generated or when it is 
manually programmed?
It probably will be of higher quality. Common programming errors, a forgotten reset of a value or 
any other kind of logical error will be eliminated. That is of course only if we have not  made any 
errors in our generator.

Mikael Holmstrand
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2.4 Purpose
The purpose of this thesis project is to create a prototype of this generator. The description should 
be in a human readable description language. In this case Explizit wants to use XML, but we will 
have a quick look at other alternatives. 

The programming code it generates will be C#.NET and C. This is because these are the languages 
the different parts of the system is developed in. Page 13 has a detailed description of the system.

2.5 Output
The output of this project will be a prototype of a code generating tool that can generate code 
needed, only by using the description of the pulse watch. 

In addition to that, a report will be made and a presentation will be held.

Mikael Holmstrand
Robert Persson 3
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3 Time plan
We have got ten weeks to work on this project. This is how we have planned to do our work:

One day is eight hours of work and the report writing will be done during the whole project.

3.1 Milestones
A, 2008-03-31: The decision on which pulse watch to be bought is made.

B, 2008-04-21: The final decision about which description language to use and what information 
that needs to be in the description file is made.

C, 2008-05-20: The generator is ready for more thorough testing.

Mikael Holmstrand
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08-03-31 1
08-04-01 2
08-04-03 5
08-04-08 5
08-04-13 4
08-04-17 4
08-04-21 3
08-04-24 2
08-04-26 7
08-05-03 14
08-05-17 3
08-05-20 14
08-03-31 70

Task Start Date Duration (days)
Choose a pulse watch
Make a report
Check code needed for GUI
Check code needed for communication
Check code needed for database
Choose description language and layout
Design the generator
Design/Develop tests for the generator
Develop a parser for the description files
Develop the generation part
Develop a GUI
Test and possible modifications
Writing the report

Choose a pulse w atch

Make a report

Check code needed for GUI

Check code needed for communication

Check code needed for database

Choose description language and layout

Design the generator

Design/Develop tests for the generator

Develop a parser for the description f iles

Develop the generation part

Develop a GUI

Test and possible modif ications

Writing the report

31/03 07/04 14/04 21/04 28/04 05/05 12/05 19/05 26/05 02/06 09/06

A B C



Code Generation for Devices
(v2.1) 2008-09-15

3.2. Risk  analysis

3.2.1 Lack of time
If our time plan is not realistic and we notice that we don't have enough time to finish, we have to 
hold an emergency meeting. And maybe set a more realistic goal (in time perspective) or call in 
more people to work on the project. 

To minimize the risk of this happening, we need to keep an eye on the time plan.

3.2.2 Missing tutors
If our tutors becomes unavailible we will have a problem. Because if other problems occur, we do 
not have anyone to discuss the problems with. If that happens, we will contact the university and 
ask for advice on how to proceed. We can not minimize the risk of our tutors becoming unavailable.

3.2.3 Hardware and software problems
Another risk may be that hardware or software problems occur during the project time. For example 
if we can not run the applications that we need or if we have problems with faulty hardware.

To reduce the risk of hardware or software problems, we can have a “mirror” of the complete 
system to minimize the risk of hardware and software failures. That is not possible for us to 
achieve, but we can have some spare parts of the hardware.

Ho

Mikael Holmstrand
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4 Equipment

4.1 Health Case
We will use Explizit's “Health Case” and a pulse watch that supports GPS and bluetooth 
connection. It can be used to monitor patients' or maybe elite sportsmen's heart rate and route after a 
workout.

4.1.1 Access point
The access point is based on a Wireless Router Application Platform also known as WRAP. It uses 
a BlueGiga module for bluetooth communication. 

BlueGiga has made it easy for the programmer to connect and communicate with bluetooth devices. 
The user can send human understandable commands to a standard network socket. Then the API 
handles the bluetooth communication.

The access point also have a GPRS module for data transmission to the gateway. GPRS is used 
because then the access point can connect to the Internet on almost any location in the world.

4.1.2 Measure Device(s)
The case contains one or many measurement devices. Our suitcase contained:

HemoCue 201+ Hb: A device that measures how much hemoglobine that the blood contains.

Uc321: A scale that measures weight.

Carousel: A pill dosage box that is time controlled.

4.1.3 RFID Card and Reader
A RFID reader is connected to the access point to read a RFID card that the patient has to identify 
him/herself.

Mikael Holmstrand
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4.2 Measurement work flow
1. The patient identifies him/herself by putting the RFID card in the card pocket of the Health 

Case.

2. The patient uses the measurement device to measure something.

3. The device transfers the measurement data to the access point and it stores it.

4. When the access point has an Internet connection, it transfers the data to the gateway. Which 
is a server that holds the measurements until the database retrieves them.

5. The database polls the gateway for new measurement data. If it finds new data it takes it and 
puts it into itself.

Mikael Holmstrand
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5 Collected Information

5.1 Friskvard GUI
This is the web GUI that we will be generating code for. We have redone the design a bit because 
the original design was a bit outdated. But it is not something that we spent more than two hours on.

Mikael Holmstrand
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5.2 Bluetooth communication
We have observed how the bluetooth communication works in the access point. BlueGiga has a 
cool feature that they call Bluetooth over IP. So all you need to program is some regular TCP 
sockets and know some BlueGiga commands. Example on how to connect to a bluetooth device:
CALL 00:07:80:80:bf:01 1 RFCOMM

5.2.1 Bluetooth
Bluetooth utilizes frequency hopping. It hops between 79 different frequencies 1600 times per 
second. Sent packets that are not acknowledged are resent.
The range that two devices can communicate within depends on the class that the devices belongs 
to.

Class Min. send effect Max. send effect Min. range Typical usage

Class 1
0 dBm 

(1 mW)

20 dBm 

(100 mW)
>100 m Devices without 

power limit

Class 2
-6 dBm 

(0,25 mW)

4 dBm 

(2,5 mW)
>10 m Battery powered 

devices

Class 3
0 dBm 

(1 mW)

0 dBm 

(1 mW)
<5 m Battery powered 

device

5.2.1.1 Pairing
Bluetooth pairing occurs when two bluetooth devices agree to communicate with each other and 
establish a connection.

Device A searches for other bluetooth devices that are enabled in the area. During the 
discovery process, the device usually broadcasts what type of device it is. For example a 
mobile phone or a printer. 

The discovering device then asks the user to enter a passkey or PIN(Personal Identification 
Number). The passkey is used to prove that both users agree to be part of a trusted pair. As long as 
the key is entered the same on both devices, the code can be anything the user wants. On some 
devices the passkey can not be altered. This is the case with the FRWD B600. There is no interface 
for changing the passkey.
When the passkey has been entered by the user, device A sends the passkey to device B to compare 
it. If device B is an advanced device that requires the user to enter a passkey, it will ask the user to 
enter a passkey. Otherwise it will use its default unchanging passkey.
If B's passkey is the same as A's, a pair is created. The devices are then ready to communicate.

Mikael Holmstrand
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5.3 FRWD Protocol
We tried to get the specification of the protocol from the company FRWD. But they were 
impossible to get a hold of. So instead we had to decode it ourself!

The device communicates with a virtual COM port. So we started sniffing the communication 
protocol using a software called Free Serial Monitor by HHD Software. 

Example of data sent during communication with the FRWD, dumped by Free Serial Monitor:

Mikael Holmstrand
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Request: 2008-04-25 16:28:19.66464 (+0.0156 seconds)
3C 21 42 20 43 3A 03 00 00 00 00 00 00 05 00 3E   <!B C:.........>
Answer: 2008-04-25 16:28:19.67964 (+0.0156 seconds)
3C 21 20 42 43 BA 03 10 00 00 00 00 00 05 00 3E   <! Bcº.........>
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We noticed already in the beginning of our analyzing that this would be hard. Because it does not 
send the values in “clear text.” A pulse of 64  is not sent as 0x40 (Hex value of 64) and not sent as 
0x36 0x30 (ASCII value of 64.)

Then we compared the protocol to other serial protocols like HDLC and PPP. We saw a 
resemblance with HDLC. So we wrote a simple application that calculated checksums using all 
possible polynomials, then tested it against what we thought was the CRC value in the beginning. 
Unfortunately that effort was fruitless, the program didn't find any match.

But we were forced to give up because of the complexity of the protocol and the lack of time to 
analyze it. This is how we think the protocol works:

Start 
Flag

Always
0x21

Address?
Flags?

??????
??????

Seq. number
Overflows 0x7F

Checksum? Data NOT The 
Checksum

End 
Flag

0x3C 0x21 0x42 0x20 0x43 0x3A 0x30 0x00 ... 0x05 0x00 0x3E

Mikael Holmstrand
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5.4 Backup Plan
Plan A was to get the protocol from FRWD, Plan B was to sniff the protocol and decode it. We 
didn't have a Plan C so we talked with one of our tutors. Together with him we came up with a 
backup plan which was to use a text file exported from FRWD Replayer, the software that came 
with the package.

The format of the text file is very simple. Every measurement is listed in a table in chronological 
order. This is some sample data:
Performance Data
Performance name: INDOOR_HOLME
User: Adventure athlete 1

Route data:
Time (s) Heart Rate (bpm) Training effect EPOC
0 129 1,0 0
1 129 1,0 0
2 129 1,0 0
3 129 1,0 0
4 129 1,0 0

Mikael Holmstrand
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6 Design

6.1 Initial Generator Design
The program consists of a GeneratorHandler class that handles the generators for the different parts 
of the system. It will have a function called GeneratorHandler.AddGenerator(Generator* 
generator). For example it can have an instance of WrapGenerator, an instance of 
DatabaseGenerator and an instance of HsvGenerator.

6.1.1 Generator class
All generators will inherit from a base class named Generator but they will all have an unique id 
string. 

They all will override the method Generate(). That function generates the code, if you didn't guess it 
already by looking at the name. 

It saves the generated code in the directory that is set in the mDirectory string. The filenames for the 
generated files will be gotten from the XML description of the device. 

6.1.2 Parser class
The Generator class also consists of an instance of a Parser class. This class parses the XML file for 
the device. To get values from the Parser class there is a function that is called GetValue that takes a 
string as parameter. This string will iterate through the XML document and search for the given 
variable/attribute. 

One issue with the GetValue function is that if there are many tags with the same name, there will 
be a problem to get the data from one of them. To solve this issue we can for example send a 
parameter to GetValue with the following format:
GetValue("data.variable[1].name"); 
This will return the name of the second variable. To get the attribute you call the function in a 
similar way. And to get something from the first (or the only) variable of one type you can do it in 
two different ways.
GetValue("data.variable[0]:type"); 
or
GetValue("data.variable:type"); 

6.1.3 Example of description data
<data>
  <variable type=”int”>
    <name>Steg</name>
    <algorithm>...</algorithm>
  </variable>

Mikael Holmstrand
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  <variable type=”float”>
    <name>Temperatur</name>
    <algorithm>...</algorithm>
  </variable>
</data>
We thought about saving all values from the start in a map. So we only had to iterate through the 
XML document one time. But we developed a simple test to see how much time we saved on 
loading it all into a map. It was about 25% faster. 

But a generator is not time critical, we are talking about saving milliseconds. So we decided on the 
XML iterating way.

The generator will be coded in C#. Mainly because Explizit requested it and for it's good XML 
support. 

6.1.4 What will the code be generated from?
What will provide the information that the generator needs?

Maybe with an XML file that holds the paths to files that contains the code that  will be generated. 
The XML file that contains the paths to the different files can also describe how the code should be 
used and how the values from the description will be used in the static code.

Mikael Holmstrand
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6.1.5 Initial Generator Design

Mikael Holmstrand
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6.2 Access Point Redesign
Every device has a program running on the access point that waits for the device to send data, we 
will redesign these programs. They were originally written in C and we will convert it to C++. That 
is to get it object oriented and make it simpler to add new devices or connection methods. Which 
means that it will be easier to generate code for new devices.

6.2.1 Communicator
A base class for the communication between the device and the access point. It has some generic 
functions that the inheritor can override if it's needed.

Connect: Creates a connection to the device.

Disconnect: Disconnects the device.

GetState: Returns the state of the connection to the device.

Receive: Receives data from the device. This function must be overridden!

Send: Sends data to the device.

6.2.2 RFID class
It is only used to read data from the RFID reader connected to the COM port on the access point.

6.2.3 Logger
Will be used to log activity and errors. And every class will use it.

6.2.4 XML writer
When data has been received it will be written to an XML file. It will contain different data 
depending on which device the data is from.

6.2.5 Device
The class Device is designed so that every new device will inherit from it. It consists of a RFID 
reader,  a communicator, an XML writer and a logger.

Mikael Holmstrand
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6.2.6 Initial Access Point Redesign

Mikael Holmstrand
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7 Result
After these ten weeks we have got a working generator and the code for capturing devices 
connecting to the access point has been ported to C++, at least for some devices. 

Unfortunately we had no progress with the FRWD B600, but we don't think that was the most 
important thing. We “solved” the problem by replacing it by another device with a known protocol.

7.1 Were our prognosis correct?

7.1.1 How much of the code was possible to automatically generate? 
Almost all code for the devices we have tested is possible to generate. The one thing that is not 
quite easy to do with an XML description is defining the format of the data received from a device. 
Maybe it will be easier on simpler protocols. But if the protocols are more complex they need to be 
written manually right now. A future extension of the program can be a more complex 
communication generator. 

7.1.2 Is it time saving?
Yes, we think so. After the templates is written for a system. The additions of new devices will not 
take much time at all.

7.1.3 Is the quality of the code higher when generated or when it is 
manually programmed?
If the templates are correctly written, all new devices will have the same quality of the code. So if 
the templates are of higher quality, then the code will be of higher quality. 

One thing the generator is not so good at is whitespace indentation of the code. It does not make it 
correct all the time. But that is merely a cosmetic problem.

Mikael Holmstrand
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7.2 Milestones
A, 2008-03-31: The decision on which pulse watch to be bought is made.

B, 2008-04-21: The final decision about which description language to use and what information 
that needs to be in the description file is made.

C, 2008-05-20: The generator is ready for some thorough testing.

7.2.1 Milestone A
We found a pulse watch that matched our requirements. The manufacturer of the watch is the 
Finnish company FRWD (http://www.frwd.fi/). They had a package called B600 with a pulse 
watch, a pulse band, batteries and a battery charger. It was a campaign price on the package, only 
1990 SEK until May 31st. So we bought it March 31st. 

The watch has GPS, barometer/altimeter, temperature, heart rate and RR interval recording. It had 
capacity to store 10h worth of data.

It also had a bluetooth interface with a communication range of 3 meters, so it was perfect for our 
needs. That was what we thought in the beginning, later we proved ourself wrong.

7.2.2 Milestone B
The description language that we chose for describing the devices, was XML. XML(eXtensible 
Markup Language) is a fee-free open standard and it is recommended by W3C(www.w3.org). 

We could not find any competitors for it. One option was to make our own format but it is better to 
stick to the standards.

Mikael Holmstrand
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7.2.3 Milestone C
The generator was done exactly according to the time plan. Our thorough testing consisted of using 
the generator on larger projects. 

We had to redo the template files because we found a newer version of the project we generated 
files for on the SVN.

With the new template files the generator worked as planned.

Mikael Holmstrand
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7.3 Generator
The final program is pretty much as we initially planned it. The only thing that differs is that we 
now only have two classes that inherits from the Generator class, one for the GUI and one for the 
access point. That is because after working on the generator for a while we realized that our third 
class did not have any code to generate. 

7.3.1 GUI

7.3.1.1 Windows

Mikael Holmstrand
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7.3.1.2 Linux

7.3.2 How to use
1. If it is a new project that has not used the generator yet, an extra step is needed. The extra 

step is to make a template folder with the files or/and instruction files for the generation.

2. Write an XML description of the device or load an existing description. The file need to be 
saved before the generation can be started.

3. Set the project directory, the directory where the current project files exists. 

4. Enter the Generate menu and start the generation for the parts of the project that should be 
generated. 
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7.4  Final Design

7.4.1 Generator class
The generator class has not changed much from the initial design. A few functions has been added 
for more scalability. 

One change to the class is that it now can open existing project files and add lines of code to it. It 
makes backups  of the files before modifying them. It is always nice to know that if something goes 
wrong you can always use your backups to restore the files.

7.4.1.1 ReplaceInCode function
To make the templates more powerful we invented something that we call G#-strings. They 
describe what to replace them with and how to format the replacement during the generation.

This function replaces the G# strings to their values from the XML description.

In the first version of it, we used a lot of if-statements and a lot of replacements in strings. It was a 
lot of code and a bit difficult to overview. We realized that a better solution must exist.

So in the final version of the class we have used the Regular Expression library included in the 
.NET framework. The usage of regular expressions dramatically reduced the number of lines of 
code needed to perform the same tasks as our first version.

Regular expressions provide a flexible way for identifying strings of text of interest, such as our 
/*G#()*/ “strings”. It is a very powerful but complex tool. It makes it very easy to match 
difference in white spaces for example. This will be matched and parsed correctly by the same line 
of code:

 /*G#(info.name,firstupper)*/  /*           G#(

info.name
,

firstupper

)   */

One negative aspect of using regular expressions is that it takes more time to process the data than 
our first version. Probably because it matches more alternatives than our if-statements. But the 
application is not time critical and the time difference is not noticeable. We approximate the 
difference to be about one second on a larger project.

Another new feature that we found out that we needed was a loop function. The functions, as they 
are now, expands the loop to multiple copies of the content but with replaced index. The number of 
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copies and the increasement of the index depends on how much data it is in the XML description. 
The function increases index and copies the loop content until the index becomes invalid. This also 
uses regular expressions and seems to work very well.

You define the beginning of a loop with /*G#(LOOP, indexName)*/ and define the end of it 
with /*G#(END)*/
Example of XML data that uses LOOP:
<instruction>

<insert><![CDATA[
<asp:Panel ID="/*G#(info.name)*/Panel" runat="server" Width="100%">

        <p class="InformationParagraph">
            <span class="InformationHeader">
            /*G#(gui.information.header)*/
            </span>
        </p>

   /*G#(LOOP, index)*/
        <p class="InformationParagraph">
            <span class="InformationSmallHeader">
            /*G#(gui.information.paragraph[index].header,

  firstupper)*/
            </span>
        </p>
        <p class="InformationParagraph">
            <span class="InformationText">
            /*G#(gui.information.paragraph[index].text)*/

  </span>
        </p>

   /*G#(END)*/
    </asp:Panel>

]]></insert>
<after><![CDATA[

<td style="width:100%" valign="top">
]]></after>

</instruction>

7.4.2 Parser class
Some functions has been added to the parser class. Functions that is used to get parts of strings such 
as “variable[2]:format”. GetTagName will return a string without the attribute and the index 
characters. In this case it will return “variable”. GetTagIndex will return the value between the [ ] 
characters. GetTagAttribute will return the attribute name after a ':' character.
GetValue("data.variable[1].name"); 

7.4.3 What will the code be generated from?
The generator will traverse through a template folder and search for all files inside of it. The 
templates/instructions in that folder will be generated to a directory that is set by the user. A sub 
folder with the name of the device will be created in the generate directory. 
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Files that require modification will be generated using XML files that contains instructions for the 
generation. The generator will modify files with the name of the XML file excluding the XML 
extension. And the output directory will have the same tree structure as the template folder, but it 
will be in a different root directory that is set by the user. 

7.4.4 Example of a template
<file>

<instruction>
<insert><![CDATA[

case Constants./*G#(info.name,uppercase)*/:
trimedValue = (int)(approxValue * 10);
approxValue = ((float)trimedValue) / 10;
measurement.value1 = approxValue;
break;
]]>

</insert>
<after><![CDATA[

switch (measurement.sampleMethodId)
{
]]>

</after>
</instruction>

</file>
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7.4.5 Final Access Point Redesign
The final design is a bit different than the initial design. The logger class has not been written 
because we found out that the flash memory has gotten worn out on other access points that has 
logging activated. That is because flash memory only have a limited number of writes.

So if logging is needed it needs to be sent to another device that stores it. And that is not worth the 
cost of the GPRS data traffic. Another alternative is a RAM disk. But to check the logs someone 
need to manually connect to the access point before it is powered off. That is not possible during it's 
current usage.

But we have relocated the files on the access point. On boot time a RAM disk with the size of 200 
kB is created, which is more than enough for it's purpose. So all data that needs to be temporarily 
stored is written to the RAM disk and therefore prolongs the lifespan of the flash memory.

Another thing that has changed is that the Device class has a state machine and methods that are 
called depending on which state the communicator is in. It also has some general definitions for all 
of those methods except for the Receive method. Because all devices has an unique way of 
receiving data. But if it is needed, a device can overload the other methods too.

Another addition is that the access point is now beeping when a successful transfer of values is 
made. So that the user will notice it.
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8 Discussion
One thing that is worth mentioning is that one of us developed the project completely in Arch Linux 
using Mono Develop. Mono Develop is an open source implementation of Microsoft's .NET 
architecture. So that means that our generator can be run on on Linux, BSD, UNIX, Mac OS X, 
Solaris and Windows operating systems. But we have only tested it on Linux and Windows XP.

8.1 What could we have done differently? 
We could have contacted the company that manufactured the pulse watch before we bought it, to 
see if it was possible to get the communication protocol for the device. FRWD was a real let down, 
they did not even take our calls.

We should have looked more thoroughly in Explizit's SVN for a more recent HealthCase project. 
The one we used in the beginning was old and a bit to complex for it's task. So we lost some days 
on that.

More meetings with the project group would be preferable. We only had two meetings. One at the 
project start and one in the middle. So we didn't have that many opportunities to discuss our 
solutions and get their opinions about them.

It would have been harder if we got stuck. But we did not have that many problems so we were not 
affected by it. When we had problems or questions they did answer our emails. So it is not that they 
were not contactable.

8.2 Thoughts
It was an interesting project to work with, because it was not something that we had done before. So 
it was a new experience for us both. 

Not only was the “generator” new for us. We had not developed anything in C# before either. So 
now we know more about the language and how it works. 

It is a pity that we did not get the protocol for the FRWD B600. Because of that we could not stick 
to our original plan.
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