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1. Introduction
Personal Digital Assistants, otherwise know as PDAs, are simply hand held computers.  Most individuals whom are not associated with the computing world probably know what a handheld computer is, but aren’t familiar with the term PDA or any of the details or features associated with these devices.  Other common terms include palmtop, palm computer or pocket computer.17  This technology is used for many purposes ranging from personal organizers to vast information resources in different professional fields.  


Many individuals are only aware of what they are: a smaller, mobile version of a computer.  I fell into this category until last summer when I got a lot of hands on experience with these machines through a job.  I learned some about this equipment, and this experience sparked my interest to learn more about them.  I hope to enlighten individuals that have an interest in technology and computing because PDAs prove to be not only an interesting technology but also very useful, efficient and practical tool.  After reading this piece one should be familiar with the PDA history, details about PDAs, how they differ from desktops and how they are used today (both for personal use and professionally).1
2. Background

Finding consistent information on the early PDA years was hard and there was no solid answer as to whom and when the first PDA was manufactured.  Some sources favored Apple and claimed that their Newton was the first PDA on the market in the early 1990’s.  Other sources say that Psion and Atari released PDAs in the late 1980’s and still other sources say that there were some low functionality PDAs in the 1970’s.  I came to the conclusion that opinion depends on what one considers a PDA.  Also the physical changes of PDAs are also covered as well as current topics that pertain to this subject.

2.1 PDA History  
In the 1970’s there were several Calculators with personal organizer functionality.  Specifically one called the LC-836 Memo Note 30 made by Toshiba which was released in 1978 (and was actually patented in 1977).  The “personal organizer” functions were the ability to store small memos and phone numbers.  This was also referred to as a “mini databank” and can be found in the Datamath Calculator Museum, suggesting that the main purpose was a calculator, and it had one extra feature.1
Psion, which is a leading company in the PDA industry today, released its first “PDA” in 1986 called the Organizer II (see Figure 1), although at the time it was not referred to as a PDA.  This had a small LCD screen and a physical onboard keyboard with a full alphabet.  The Organizer was quite the step up from the Memo Note for several reasons.  First some of the software on the device was programmable through an Organizer Programming Language (OPL), which is used for embedded products.  Programmable software was also done through direct program code, although it was unclear to me what the latter was.  Factory applications included an alarm clock and a diary.  The Organizer II also had an extension slot which could adapt to bar code scanners and telephone dialers.  An adapter could also be used with the port to allow the Organizer to communicate with desktop computers and other Organizers.4  
The use of extensions with PDAs is very common today, which is something that will be covered in detail later(sect 3.3). Tasks were handled one at a time by the onboard operating system.  An interesting fact about the Organizer II is that they were semi ruggedized.  This means that they could withstand abuse; in this case these PDAs were reportedly run over by cars and still functioned.4  Whether Psion did this on purpose was not clear, however they do specialize in manufacturing fully ruggedized PDAs today which would make for an interesting coincidence.  I will go into more detail on the ruggedized models later in this paper (sect 2.2).  
The Atari Portfolio made by Atari was released in 1989.  The Atari had much more functionality then the Toshiba Model and even had a DOS based operating system called DIP DOS 2.11 which was compatible with MS-DOS and PC BIOS.  Some of the functions this model had were a text processor, time manager, spreadsheet, and an address and phone book.  These programs were “built in” to the system the same way that PDAs today come with programs installed in the ROM (sect 4.1) . 9
            Apples Newton MessagePad came out in 1993.  Apple was the first to release a product under the phrase “Personal Digital Assistant”.  This was also the first to use a touch sensitive screen with a stylus pen.  There was a word processor that even recognized handwriting on the screen and translated it into text.  Users were also able to create quick sketches by using the stylus.
Personally I believe that Psion released the first PDA.  It is hard to draw the line between computers and calculators, but I think that the Memo Note was a calculator with one or two extra features.  The Psion had an operating system closer to a computer, had several computer functionalities, and the main purpose was not to be used as a calculator.  
The Psion also had several major characteristics of PDAs today.  One of these was that the Psion has the same restart/shutdown options as all PDAs today which were a cold restart, warm restart and shutdown.  A cold restart erases all data that was not defaulted on the PDA.  A warm restart is similar to a restart on a Personal Computer and shut down turns the power off on a PDA, but remembers your place (similar to suspending).  Also fact that these devices had extension slots and could communicate with computers and other devices makes me believe that these were the first PDAs released.  
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Figure 1: The “Original” PDA – Psion Organizer II

2.2 Hardware/Physical Changes
The size of a PDA really hasn’t changed much.  When looking at the history of a Person Computer (where they went from the size of a room to a computer inside of a monitor) one would think that the first PDAs would be big clunky pieces of equipment.  However this is not the case.  The Memo Note (for those of you who consider this the first) was very close to the smaller PDAs today being 5.4" long by 2.7" wide by 0.35" thick.  The Atari was roughly 8” long, 4” wide and 1” thick.16  In fact today some of the ruggedized models with extensions attached are even a little bit bigger.  Xircom makes a model which is roughly 3” long by 2” wide by 0.2” thick, however most PDAs are around 4” long, 2.5” wide and .5” thick.

Other minor hardware changes were batteries types.  Atari used 3 AA batteries and the Memo Note used 3 alkaline batteries, which are batteries used in watches and laser pointers.  Today most PDAs run off of Lithium-ion batteries, although a few do still use the alkaline.  The Lithium batteries are rechargeable and have the most energy with the smallest weight.

PDAs are now offered in a “ruggedized” form (See Figure 2).  These are designed to operate in unpredictable environmental conditions.  This may include extreme temperatures, wet conditions, and physical abuse. Any port or opening is sealed as well as the LCD screen.  These range from being able to withstand water condensation to full water submersion.  Also some of these can handle being dropped from up to three feet.  When a job requires outdoor use of a PDA they are often purchased in a ruggedized format.  However there is a price to pay and since these PDAs are more functional they are also more expensive.
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Figure 2: A fully ruggedized PDA
2.3 Applications
The uses of PDAs have also changed over the years.  They once began as a simple personal organizer and gradually developed into being used as a much more powerful tool such as a vast resource utility or as a complex data manager in many professions 3.  Mobile databases and extensions for data collection have made this possible which are discussed later in this paper (sect 5.1 & 5.2).  
The earlier versions of PDAs included small programs which only stored and viewed notes, memos and contacts.  Also the programs that came on PDAs were the only ones available, there was no installing new software.  Now PDAs have similar programs to just about any Desktop programs.  The early PDAs could only be used as a very low level organizer, so they really were not that practical.  However now with newer and faster applications this has greatly increased the popularity.
2.4 Relevant Issues

PDA popularity is on the rise.  By 2005 PDA sales had increased dramatically and there is no sign of slowing down.  In fact Todd Kort a Principal Analysis for Gartner, which is a huge technology consulting company, even stated “With two recent record-setting quarters behind us, we have raised our PDA forecast for 2006 to 17 million units and our 2007 and 2008 forecasts to 18.8 million units and 19.9 million units, respectively”.  Because of the ever increasing technology trend prices are constantly dropping.  Because PDAs have been around for some time now they have past the point in which a company needs to charge a greater price because it is a new product.  This is common with most technology, as it catches on and production becomes more efficient and competition rises the price for users goes down. 13

The technology trend also helps PDA sales.  PDAs appeal to many individuals because they are another “gadget” to add to their collection.  Technology enthusiasts are interested in PDAs because of their similarities to computers and their customization and gaming capabilities.


Smartphones have also helped with the sales of PDAs.  Smartphones (discussed in detail sect 5.3) introduce many users whom may be intimidated by computers to these mobile devices.  Once the concept is introduced and learned this interests individuals to purchase PDAs for personal organization uses.  Also the popularity of Smartphones has introduced Pocket Computers to a group of people that may not be in the computing world.  The fact that almost every PDA has the capability to access email and the internet is also a major cause in the increasing sales.  Many people use these as organizers because they can check email and keep themselves up to date in their calendars.  Because many people need only these capabilities purchasing a laptop is expensive and not necessary.  PDAs have these functions and are much cheaper and more mobile then a laptop.7
3. Specs
In order for readers to understand some of the concepts and issues regarding PDAs it is necessary to know some details about these machines.  By providing some facts on the Operating System, specs, and the way that these machines work I think it will provide good base information. 

3.1 Operating Systems
There are several Operating Systems used on PDAs depending on the brand including Dell, Psion and Trimble to name a few.  These are similar to an operating system on a Desktop Computer except some of the features are cut down to reduce memory and storage.  Palm has created its own OS which is called Palm OS which also takes after the windows format.8
All of these operating systems are embedded operating systems.  This means that the software is very compact so some features are shaved off in the process.  Embedded systems use preemptive priority which means that a single event is done as a whole unless an event with a higher priority arises.8  

Windows CE is used on many of the PDAs today.  WinCE is very similar to Windows for Desktop machines.  Windows CE suite contains the usual Word, Excel, Powerpoint and Outlook.  Because of the similarities to Windows for desktops it offers a small learning curve for the beginner user.  A Windows based PDA and desktop machine use a program called ActiveSync to communicate when installing programs or sharing files.  Programs for a Windows format are encouraged to use Visual Studio and there is even a developer’s kit which includes a Windows CE and Visual Studio.12 

Palm has their own operating system which runs on their own devices called PalmPilot.  It was created so it was similar to the Windows format so that users would not have to relearn how to use a computer.  Palm OS suite comes with several organizational programs like a note pad, address book, memo viewer, calculator and security software.  They also have their own synchronizing software called HotSync.  Palm also tried to fix the problem that comes along with storing new programs and data on the RAM when the batteries fully drain (discussed in sect 3.3).  They attempted to use flash memory (also discussed in sect 3.2) for adding/removing programs and data.  Although this solved the data loss it created a new problem with compatibility between the applications and the device.  The Palm OS platform is created using C++ and java as well.
3.2 Other details
A PDA is run by a small and cheap microprocessor.  This processor is not as fast as a desktop machine, but is fast enough for processes on the PDA.  The programs that come on the PDA are in the ROM.  These programs remain there even if all power is lost on the unit.  Programs installed by the user is written to the RAM, so if the backup and main battery die this memory is erased.  Also in the event of a cold restart the RAM is erased as well.  Some PDAs use flash memory instead of RAM so the data is preserved when power is lost.
One main feature of a PDA is the touch screen.  A touch screen is an interactive LCD screen that is used with a Stylus pen.  The touch screen is something that is integrated with the operating system and usually contains an input panel, otherwise know as a virtual keyboard.  A touch screen is made of several layers, one being the glass monitor cover and then a metallic layer.  The metallic layer sits on top to the glass with a small space in between with electronic currents running throughout.  When the screen is touched some of these currents are distributed to the user, or object when in turn leaves that space with less currents.  The operating system then calculates the location (x and y coordinates) of this point and necessary actions are then followed.  This eliminates hardware and buttons which help to cut down on the size and make a PDA mobile.8

PDAs are synchronized with a desktop machine through a cradle or docking station.  These docking stations communicate with the desktop PC usually through a simple USB connection.   Software is required on the desktop to create and manage this connection.  Once the connection is established programs can be installed on the PDA, files transferred and calendars synced.  Docking stations also charge the backup battery and the main batter inside the PDA, often with charging ports for extra batteries as well.
3.3 Extensions 
Extensions are mostly connected through a COM port.  Because of the size PDA’s usually don’t have more then one or two external or internal extensions connected.  Some common and very practical extensions include GPS (Global Positioning System), memory cards, barcode scanners, wireless network cards and Bluetooth.
GPS cards are usually installed internally through a COM port on the circuitboard.  Certain cards configured right can have comparable accuracy to a handheld GPS unit.  GIS (Geographic Information Systems) data can be collected and stored as shape files.  Shape files are geographic vector data (point, line) that have coordinates tied to them.  This is done with a type of GIS software which allows the user to edit and delete this data (sect 4.2). 
Memory cards are installed through a memory expansion port on the PDA.  These flash cards often are compatible with other equipment such as desktop computers (through USB) and digital cameras.  Flash memory has quick read access time and can withstand more kinetic shock then standard memory discs.  They are a solid state memory component which means that there is no mechanical movement, it operates solely on electronic transfers.  This provides a cheap way of upgrading a PDA.9  A PDA allocates the onboard memory for processes and for storage.  This is can be configured by the user, so a memory card allows the memory on board to be freed up for processes.
Barcode scanners are another useful tool to use with the PDA.  They are usually not purchased separately, like GPS cards or flash memory, but come already installed on certain models.  These are typically symbol laser scanners.  These work by scanning in a set of lines the scanner.  The scanner reads these symbols by shining laser beams on the barcode and then measuring the intensity at which they are reflected.  This information then goes through a decoder which converts the symbols into computer level language.  This gives the computer a unique set of numbers to look up additional information on, such as name, price, company etc.10
Another method for barcode capturing is through a camera.  The camera is located where the laser beam normally would and takes a picture of the barcode and then uses a digital imaging process to read the symbols.10
Wireless network cards really expand the use and range of a PDA.  This makes high speed internet connections available virtually anywhere.  Once installed most cards have a Plug-n-Play use.  Also most PDAs are compatible so that they can share files wirelessly.  These cards use data encryption so that information sent and received is secure.
Bluetooth is a wireless technology that can be used with almost any mobile device that can benefit from wireless functionality.  Some examples are cell phones, MP3 players, digital cameras and of course PDAs.  Devices have to be Bluetooth compatible which means that the devices comes with the necessary drivers and setup files, and all the user has to do is enable Bluetooth through a control manager.  Bluetooth cards are usually already installed in the PDA.  They can be used to communicate with other extensions so they do not have to be directly connected to the PDA.  These are often used with GPS units.  GPS units that are more accurate then an internal GPS card can be used and connected to the device via Bluetooth.

Keyboards are another extension used although maybe not as much as the other extensions listed.  They can be small and portable or full sized.  These usually are connected through a USB port and have a cradle for the PDA.  

3.4 Development

One method of developing PDA software is through a program called Microsoft Device Emulator.  This program is used on a desktop machine and displays a specific PDA on the screen including the body and hardware.  The program is capable of mimicking several different brands and operating systems.  The newest version even allows the user to control battery power and power source.  The behavior of other extensions is also “emulated” such as data from a GPS card, or information transmitted from a device connected via bluetooth.


This program makes software development for PDAs efficient and very cost effective.  Without this program software testing would be incredibly time consuming with all of the data transfer from PC to PDA.  Also all of the time spent in installing different extensions and hardware configurations would be lengthy.  Testing would also be very costly as multiple brands, batteries, and power sources would have to be purchased and available.
3.5 Downsides


Batteries and power are very important issues when dealing with PDAs.  As I mentioned briefly all newly installed programs as well as any files that are not saved onto the removable flash drive are stored in RAM.  RAM requires a power source in order to store data.  The purpose of the backup battery is if the main battery dies.  The backup battery has a limited time frame and if it runs out to then all new programs and any data will be lost.  So if PDAs are going to be left unattended for an extended period of time, then will need to be left on a charger.

A downside of the extensions is the amount of battery life they use.  Using these extensions for an extended period of time greatly reduce the amount of time a battery will last.  However most of these extensions offer some type of power saving mode when not in use.  Also the power for some of these extensions can be managed through settings that allows the user to turn off the power to these devices, saving battery life. 
4. PDA vs. Desktop
Obviously a PDA has less capabilities then a desktop as this is the main way to cut down on size and cost.  The purpose of a PDA is to have computer capabilities in a place where a computer can’t, or is convenient to be brought (even small laptop).  It is also important that PDAs are cheaper then computers as they have less functionality.
4.1 Specs
PDAs are considered to be an embedded system. Embedded systems are programmed so that the system performs tasks specific to the machine.  Examples of this are computer chips in vacuums, hair driers, washing machines and cars.  A PDA does not technically fit this definition, but is referred to as an “embedded system” because of the size.12
4.2 Operating Systems

PDA operating systems are different from a PC.  They are less complex and don’t have as many instructions for the system.  They are programmed to do this so that they don’t use as much memory.  Also instead of having a hard disk, programs that come with the PDA are stored on ROM.  RAM is used for new programs and for storage. 8
4.3 Programs and features

Programs for PDAs do not have as many features as programs for a desktop computer.  Many programs for PDAs are simply stripped down versions of desktop programs.  The reason for this is obviously because of memory issues and processor speed.  PDAs are used to quickly gather or query information and the programs do not need to have full functionality to do this.  More complex actions on the data can be done at a Desktop machine.  

Examples of these programs include the Microsoft Office Suite for PDAs.  This includes the usual Microsoft programs such as Word, Excel and Powerpoint.  Outlook is also available for PDAs.  These programs have most of the functionality that the Microsoft Office for Windows have.  Files created with these programs are saved in a different format then a desktop machine, but when copied over they are automatically converted.


Another very popular program is ArcPad made by ESRI(Environmental Systems Research Institute).  ArcPad is used by cartographic professionals to capture, edit and analyze geospatial information.  ESRI also makes a desktop version called ArcMap.  ArcPad has less analyzing features then the desktop version and has trouble handling large resolution files such as aerial photography or other raster graphics.  When panning around on a large map with a raster background often times ArcPad has a slow redraw time.  Large raster files often have to be compressed in order to work quicker on ArcPad.  

The installation process also varies from a desktop.  All installations are done through the desktop computer with a synchronizing manager.  This takes a very short amount of time and the programs take up much less space.  Removing programs can also be done through the syncing manager or through the Add/Remove programs on the PDA.
5. Applications
As I mentioned in the brief history, PDA’s were initially used as personal organizers.  However this is when they had few capabilities and their use was limited.  Now they have developed and can perform more complex tasks, with greater memory and faster microprocessors.  Because of these reasons they have now developed into tools used in the professional world.  Individuals can now make use of the PDA to increase productivity and make their jobs easier.  I have broken these uses and job types into three general categories being data collection, information resource and organization tool.3456
5.1 Data Collection
PDAs used for field work are usually the ruggedized models as field work can be in unpredictable weather.  They eliminate messy handwriting, losing papers and reentering data2.  Some examples for data collection may be mobile databases where you fill fields in on a form14, or collecting GPS data with the GPS card and an interface program like ESRI’s ArcPad.
One of the more recent and interesting applications of the mobile database is through a company called Snow Pilot.  This company has designed a program in which the user enters and edits snow pit data right in the field.  Snow pits are used to evaluate the snow pack in avalanche terrain by looking at the different layers of snow.  This GUI is similar to a form with fields that pertain to snow characteristics such as thickness, density and snow crystal type.  Also the user is required to specify the area in which he is in which can be done by entering a specific mountain, drainage or pass.  The program then generates a visual representation of snow pit based on the data entered (See Figure 3).  All of this information can be printed, saved or uploaded.  The software is designed so the data is uploaded to a database with an internet interface by syncing the PDA with a desktop computer. The database is managed with MySQL.  Once this data is uploaded it can be queried online, through the snow pilot web site, specific to States or mountain ranges.  This is done using a Java applet online.  This gives backcountry travelers very detailed data in a pinpointed area, as many avalanche forecasting centers generalize their advisories to cover large areas.  The program is free to download as well as the web based queries of snow pit data.  Snow Pilot is used by professional avalanche forecasters, guides, ski patrol and individuals accessing the backcountry for recreation.14
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Figure 3: Snow pit data collected and generated using the Snow Pilot Application.  Imagine how hard recording this data in the field would be on a very cold and windy day.
Another real world application is a program called Mobile Facility Management Software Systems (Mobile FMSS).  This is used by the Federal Government to inventory and track assets owned by the government.  This data can later be used to budget projects and request work order money for the different branches of the government.  The data is collected and managed in a similar way to snow pilot.  Through a form data about the specific asset is collected and temporarily saved onto the PDA in a very small text file document.  This data is then uploaded onto a web based database which can be queried and edited through a password protected account.  The PDA can also take a “snapshot” of the online database at a certain time based on a certain area or asset.  Then while in the field the user can perform simple queries to acquire details about specific assets such as cost, square footage and materials.  Because the database is accessed online federal employees from all different locations have access (depending on permissions).  After collection data can be immediately uploaded, edited and queried.  
Data collection is not always done in the field.  These can be used for inventorying a company’s assets, stock or equipment.  This is often done with bar code scanners and mobile databases.  Companies such as ScanLite produce software for data collecting, tracking, querying and inventorying.  New records are added by scanning the barcode and filling in information such as price, model, description etc.  The barcode is essentially the primary key of a database stored on the PDA.  Once this information is recorded products can “queried” by scanning the barcode then the software correlates the information previously entered with the unique set of symbols.10
GPS cards allow users to multitask without multiple instruments.  A user may be out collecting data through a mobile database and also collecting geospatial information.  If the individual was using a PDA for the database and a GPS unit for the geospatial information then he would have to input data on one device, place it down, and then input data on the other device.  Granted this doesn’t take up too much time, but it is much easier to use one device.  Also the individual not only has to carry around two devices but also has to carry two different sets of extra batteries which makes things a little more difficult.  A PDA with a GPS card can do all of this at once, making the user more efficient and his job easier.  In this example PDAs are making the job easier in several ways.  Data collection is more efficient with the use of a mobile database.  The number of instruments are cut in half, making the job faster.  By making features mobile and integrating other devices the PDA cuts out a couple steps, thus enabling the user to concentrate on his job with less complication.
Prior to PDAs a lot of data collection done in the fields had to be recorded twice.  For example before Mobile FMSS any assets that were entered in FMSS had to be first hand written on paper forms.  This included all measurements and details required and depending on the asset there could be many fields.  Once this information was collected it had to be entered into the database at the office.  This often provided “rainy day” jobs to do, but was very tedious and error prone.  It is easy to enter data incorrectly after doing data entry all day.  Also notes made in the field are usually not done while sitting down and writing on a nice flat surface in front of you.  As a result these notes can be smudged, messy and downright hard to read.  This could result in incorrect information, or possibly even returning to the field and recollecting the data which is completely unnecessary.1
5.2 Information resource

These devices can hold vast amounts of information which is quickly accessible and useful.  This information can be queried and searched through databases.  The Medical field is one profession that uses PDA’s for an information resource.  According to the American Medical Student association medical students are strongly encouraged to purchase PDAs and are even regarded “as essential as owning a stethoscope”.2   These can not only be used to query patient information but also to look up information on drugs and symptoms.2   The students also use these to keep track of coursework and as a basic organization tool.

 
Many medical professionals are required or encouraged to carry PDAs.  A company called Medical Wizards Corporation has designed software specifically “to provide the content and calculation tools needed by todays busy Emergency and Critical Care healthcare providers.”  This software called ER Suite has many features in which a professional would use on a daily basis including calculations, Emergency Meds and an antibiotic query to name a few(although there are many other features).  Different calculators are selected from a list and include unit conversions, body mass calculations and body surface area.  Emergency Meds allows the user to select a medication and receive information on the dosage amounts.  A calculator is also integrated into this page allowing the user to calculate the rate of infusion based on weight concentration and units.  The antibiotic query called the ABX Wizard allows a user to select a patient condition from a list.  When the condition is selected the dosage instructions and amounts of the antibiotic are listed according to the patient’s age (adult, pediatrician, etc).  Also there is a calculator integrated on the display page that pertain to the measurements of the drug so that on the fly calculations and dosages can be prescribed.5  

With the newest version of ER Suite the information is kept recent by providing an auto update function in which subjects are updated, expanded upon or added.5

Before this technology was available people had to either memorize this information or look it up on a desktop machine or in paper format.  Of course doctors and medical professional are still required to learn all of this information.  However having a PDA accessible not only allows them to query information that they do not know, but also to double check.
5.3 Organization Tool
The original use for a PDA was for organizational purposes and people still use for this reason today.  Realtors are encouraged to purchase PDAs to help keep their work organized.  Realtors are constantly making arrangements and meetings which require good organization.  Again eliminating messy handwriting and lost papers the PDA surely makes a great Realtor tool.6

Not only does the PDA keep realtors organized, but any other profession that requires self management.  A lot of people keep track of their appointments and daily tasks using a calendar in Outlook Email.  However, when not at their desk it can be hard to keep track of these things after relying on technology.  PDAs can be synced with the desktop machine so that appointments can be viewed on the go.  Also appointments created out of the office can be synced with the desktop machine so they are available there too.


Email is another very important part of many individuals work.  Email is cheap, fast and efficient.  Many times business are contacting customers or other partners that are far away, and long distance phone charges take effect.  In this way email saves the company, or individual money.  It is also fast to send email, and therefore an employee can be much more efficient at his/her job.  Imagine the time and money that would be spent if employees contacted each other solely through telephones.  With a PDA emails can be sent and received away from an employee’s desktop machine, while they are connected to a wireless network.  Since many employees depend on email, this gives them the opportunity to continue productivity and organization while out of the office.

Smartphones offer another way to combine two technologies into one.  Think of a Smartphone as a cell phone with a detailed built in organizer.  Smartphones are technically not PDAs but are a phone and PDA hybrid.  They do not have as many computer functions as a PDA does because they are mainly used for organization.  Smartphones can use either Windows Mobile and Palm OS.  Manufacturers of Smartphones include mainly cell phone companies and not PDA manufacturers.

PDAs did not create a new way of organization but simply took the existing methods and make them mobile and convenient.  People easily adapt to these machines because they are already familiar with the programs used for organization so it is not something entirely new.  
6. Conclusion

Personal Digital Assistants like most other technologies have benefits and drawbacks.  Like most technologies PDAs have come a long way in a short period of time.  They are interesting devices because of their similarities and differences to desktop machines.  As for the working world they have the ability to make people more efficient at their jobs with a small learning curve because of the Operating Systems similarities to a desktop machine.  As technology is ever increasing and the world is become ever dependent on this, these small interesting machines have the potential to play a more important role in the world.

I hope that after reading this piece you have a good understanding of what PDAs are and their importance today.  Many technologies develop and fade away; however these have progressed a lot since the early PDA days and seem to be here to stay.
Appendix

Questions:
1. Describe how PDAs have evolved over the years in terms of use.
2. How do PDAs make some people more efficient at their jobs?

3.  How is data stored and accessed on a PDA?

4. Define “ruggedized” in PDA terms

5. Name several drawbacks regarding PDAs.
Answers:
1. PDAs began as simple personal organizers with little functionality.  They have progressed so that they are now used in the professional world for complex tasks and very intensive organizing.  They are still used as personal organizers as well.

2. PDAs can make jobs more efficient by eliminating double data entry.  Instead of using paper forms in the field and then entering this data into a computer the data can be directly entered into a PDA and then transferred to a computer.  PDAs also allow an individual to perform tasks away from the desk such as emailing, creating appointments and organizing.

3. Data is stored and accessed using the onboard RAM.  Flash memory can be purchased and installed and in this case data can be saved on it.

4. Ruggedized means that the PDA can function in less then ideal conditions.  These conditions may include extreme temperatures, wet climates and physical abuse.
5. Batteries are a problem with PDAs.  If both the main batter and backup battery die then anything stored on the RAM is erased.  This includes any programs that were not factory installed as well as any data saved on RAM.  Unfortunately any of the extensions used to enhance the functions of a PDA use extra battery power.
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