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ABSTRACT

Wireless Fidelity, Wi-Fi utilize one of the IEEE 802.11 wireless standards to achieve a

wireless network. In this project, author has to use Wi-Fi in controlling a Wi-Fi car.

The problem statement, objectives and scope of studies for this project will be further

explained in the first part of this report, the INTRODUCTION section. As for the

scope of study, author explores Wi-Fi technologyitself and the information gained was

documented in LITERATURE REVIEW/THEORY chapter. The proposed

METHODOLOGY used in this project is discussed in the next section, including the

tools and software utilized in developing the system. As this project is meant to

develop author understanding on wireless network, the results of this project are

included in the RESULT AND DISCUSSION section. The last section,

CONCLUSION AND RECOMMENDATION will conclude author activities

throughout these two semesters and describe suggestions to enhance and overcome

flaws of this project. All references of this project can be referred in the

REFERENCES list.
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CHAPTER 1

INTRODUCTION

1.1 BACKGROUND OF STUDY

This Final Year Project is focused on Wireless Fidelity (Wi-Fi) Technology to be

integrated in a simple remote control car. It is based on the IEEE 802.11 specifications

which provide coverage of upto 500 feet indoors and 1500 feet outside. Wi-Fi supports

1, 2, 5.5 and 1lmbps speeds to carry data as well as voice communication. With these

characteristics, mis technology is the mostsuitable to be employed and indirectly solve

the related problem statement in this project. Using electromagnetic waves, wireless

LANtransmit and receive dataover the air, minimizing the use of human resources and

energy in patrolling areas.

1.2 PROBLEM STATEMENT

1.2.1 Problem Identification

Patrolling an area is notan easy task as we might think. Basically a security guard has

to travel regularly through an area or long distance buildings in order to make sure the

location is absolutely free from any dangerous activities or unexpected incidents. As

the matter of fact, walking alone in the middle of the night still gives zero guarantees

thatthepremises are safe. Furthermore, it is undeniable thatthis tourofduty requires a

lot of energy and stamina which is tiring. This situation will lead to the unethical

manners while working, for instance sleeping because of exhausted. Closed Circuit

Television (CCTV) really helps the guard to monitor those areas. Unfortunately, those

cameras are static or can be limitedly adjusted. A moving device that acts as the third



eye totheguard can overcome this problem. Wi-Fi Car offers solutions that address the

shortcomings of the traditional way of patrolling an area.

1.2.2 Significance of Project

With the use of ordinary radio frequency (49 MHz), it may not coverall specific areas.

The same thing goes if infrared and Bluetooth technology are given priority. How

about 3Gtechnology? It is also not suitable since 3G is using licensed spectrum under

specific service provider. The use of Wi-Fi technology seems the perfect response in

developing the car.

1.3 OBJECTIVE AND SCOPE OF STUDY

The objectives of this project are:

(1) To study and familiarize author with Wi-Fi technology, devices and

services.

(2) To model a remote control car by usingWi-Fi technology.

(3) To expose author to a different range of expertise as author will have to

deal with circuit.

1.3.1 Feasibility of the Project within the Scope and Time Frame

At first glance, this project seems easy to be implemented as author just needs to

follow ordinary remote controlled car's design. Actually dealing with different

technology and devices make this project tougher than expected. In order to complete

this project, a lot of research and practice need to be done. The project will be divided

into two parts and each part will have different subsections. Author has to prepare

backup plans of each phase incaseof unexpected result turns out.



The two main parts of this project are:

(a) Require a user to control a car by using his/her laptop. Author should be able to

include the basic car movements (forward, reverse, left, and right) in her

program. The instruction will be transmitted to the receiver in order to control

motors of the car, and the car will move accordingly.

(b) Require author to integrate web cam with the car. The live video will be

streamed to the user's laptop/PDA.

Part B will be ignored in this project. The feasibility of this project can be evaluated

through technical and schedule factors.

Technical Feasibility

This project can be completed with technical guidance from IT and EE

technicians. The author also joins an internet group which discusses the related

issues in developing Wi-Fi firmware for microcontroller. It improves author

understanding on this matter and indirectly affect authorskills in programming.

Schedule Feasibility

The author has scheduled the time given according to the suggested milestone

that can be referred from the Final Year project Guidelines. Please refer to

AppendixA for the project timeline. It is feasible to completethe project within

the given time frame if the resources are available.



CHAPTER 2

LITERATURE REVIEW AND THEORY

2.1 INTRODUCTION TO Wi-Fi

Wi-Fi radio is using one of the wireless communications that works with 802.11

standard. This unique standard was created by IEEE and it uses radio transmissions to

connect computerdevicesto a networkor to each other at distancesof up to about 100

meters. The reliable coverage range for 802.11 WLANs depends on several factors,

including data rate required and capacity, sources of RF interference, physical area and

characteristics, power, connectivity, and antenna usage. Theoretical ranges are from 29

meters (for 11 Mbps) in a closed office area to 485 meters (for 1 Mbps) in an open

area. However, throughempirical analysis, the typical range for connectivity of 802.11

equipment is approximately 50 meters (about 163 ft.) indoors. A range of 400 meters,

nearly %mile, makes WLAN the ideal technology for many campus applications. It is

important to recognize that special high-gain antennas can increase the range to several

miles. According to Wikipedia.Com; Wifi is a brand originally licensed by the Wi-Fi

Alliance to describe the underlying technology of wireless local area networks

(WLAN) based on the IEEE 802.11 specifications. Wi-Fi was developed to be used for

mobile computing devices such as laptops, in LANs but is now increasingly used for

more applications including Internet and VoIP phone access, gaming, and basic

connectivity of consumer electronics such as televisions and DVD players, or digital

cameras.

Wi-Fi technology is using mesh topology, where collection of wireless devices

maintaining RF connectivity to create a seamless (flawless) path for data packets to

travel. Wi-Fitechnology.com in it website describes that a wireless mesh network

resembles an idealized version of a top-level Internet backbone in which physical



location is less important than capacity and network topology. In the wireless mesh

environment, a network can be pictured as a collection of access points, routers, or end

users (equipped with wireless receiver/transmitters) that are free to move randomly but

maintain a reliable communication that sends and receive messages.

IEEE 802.11 defines two kinds of services that are Basic Service Set (BSS) and

Extended Service Set (ESS). BSS is made of stationary or mobile wireless stations and

a central base station,knownas access point (AP). Another topology is know as ad hoc

network, is meant to easily interconnect mobile devices that are in the same area (e.g.,

in the same room). In this architecture, client stations are grouped into a single

geographic area and can be Internet-worked without access to the wired LAN

(infrastructure network). The interconnected devices in the ad hoc mode are referred to

as an independent basic service set (IBSS). It is a stand alone network and cannot send

data to other BSSs. In this architecture, stations can perform a network without AP as

long as they agree to participate in the network. In short, user devices communicate

directly with each other in a peer-to-peer manner. ESS is wider than BSS as it is

created when two or more BSSs with APs are connected through distributed

networking, and this is called an infrastructure network.

The fundamental structure of a Wireless Local Area Network (WLAN) is the peer-to-

peer or peer-to-multipoint communication between two wireless devices, called ad hoc.

The purpose is forming a collection of wirelessdevices that maintain connectivity with

each other while transferring or routing data in a random manner. Most wireless LAN

uses spread spectrum technology to transmit and receive data. Spread spectrum was

developed and used by military, because of its reliability, security and mission-critical

communication systemofoperation.

Spread-spectrum is designed to trade bandwidth efficiency for reliability, integrity and

security. More bandwidth is consumed than that of other radio transmission system.

The trade-off produces a signal that is, in effect louder and easier to detect, providing

the receiver knows the parameter of the spread-spectrum signal being broadcast. Any



other receive not tuned to the right frequency will view transmission as background

noise. There are two types of spread-spectrum technologies and they are frequency

hopping and direct sequence.

In peer-to-peer (P-to-P) configuration, each wireless link replaces a single

communication cable and can converse reliably as long as the two end points are close

enough to escape the effects of Radio Frequency (RF) interference or signal loss. To

ensure maximum RF performance, the Wi-Fi cells incorporate high-powered radios

operating at the maximum allowed regulatory limits (1W) in conjunction with high-

gain omni directional (7.4dBi) or directional antennas [2]. Compared with Bluetooth,

Wi-Fi is more suitable to control a car in this project as it provides wider range and

higher data rate.

2.2 BRIEF HISTORY

Motorola developed one of the first commercial WLAN systems with its Altair

product. However, early WLAN technologies had several problems that prohibited its

pervasive use. These LANs were expensive, provided low data rates, were prone to

radio interference, and were designed mostly to proprietary RF technologies. The IEEE

initiated the 802.11 project in 1990with a scope "to developa MediumAccess Control

(MAC) and Physical Layer (PHY) specification for wireless connectivity for fixed,

portable, and moving stations within an area." In 1997, IEEE first approved the 802.11

international interoperability standard. Then, in 1999, the IEEE ratified the 802.1la and

the 802.11b wireless networking communication standards. The goal was to create a

standards-based technology that could span multiple physical encoding types,

frequencies, and applications. The 802.1la standard uses orthogonal frequency division

multiplexing (OFDM) to reduce interference. This technology uses the 5 GHz

frequency spectrum and can process data at up to 54 Mbps. This history was taken

from [17].



2.3 HOW WI-FI WORKS

According to cease-wire.co.uk, Wireless LAN use electromagnetic airwaves to

communicate information from one point to another without relying on any physical

connection. Radio waves are often referred ad radio carriers because they simply

perform the function of delivering energy to a remote receiver. By superimposing the

transmitted data onto the radio carrier, data can be accurately extracted at the receiving

end. This is generally referred as modulation of the carrier by the information being

transmitted. Once data is modulated, the radio signal occupies more than a single

frequency, since the frequency or bit rate of the modulating information adds to carrier.

Multiple radio carriers can exist in the same space at the same time without interfering

with each other if the radio waves are transmitted on different radio frequencies. To

extract data, a radio receiver tunes in one radio frequency while rejecting all other

frequencies.

As we all know, a typical Wi-Fi setup contains one or more Access Points (APs) and

one or more clients. An AP broadcasts its Service Set Identifier (SSID) via packets that

are called beacons, which are broadcast every 100 ms. The beacons are transmitted at 1

Mbit/s, and are of relatively short duration and therefore do not have a significant

influence on performance. Since 1 Mbit/s is the lowest rate of Wi-Fi it assures that the

client who receives the beacon can communicate at least 1 Mbit/s. Based on the

settings (e.g. the SSID), the client may decide whether to connect to an AP. Also the

firmware running on the client Wi-Fi card is of influence. Say two APs of the same

SSID are in the range of the client, the firmware may decide based on signal strength to

which of the two APs will connect. The Wi-Fi standard leaves connection criteria and

roaming totally open to the client. This is the strength Wi-Fi but also means that one

wireless adapter may perform substantially better than the other. Since Wi-Fi transmits

in the air, it has the same properties as non-switched Ethernet network.



2.4 THE WI-FI STANDARD

The 802.11 family currently includes sixover-the airmodulation techniques thatall use

thesame protocol, and the most popular techniques are those defined bytheb, a and g

notations, which are described as in Table 1.

Technique Description

802.11a It operates at 5 GHz and can handle up to 54 megabits per second.

Although faster than 802.11b, 802.11a is not as frequently used,

especially in home and small office settings. 802.11a technology is

not compatible with 802.1lb technology.

802.11b An addition to the 802.11 wireless LAN specification. 802.11b

provides the potential for 11 Mbps (megabits per second)

transmission (with a fallback to 5.5, 2 and 1 Mbps) at a radio

frequency in the 2.4 GHz (gigahertz) band. 802.11b is a widely

used wireless networking technology. 802.11b technology is not

compatible with 802.1la technology.

802.1 Ig 802.1 lg provides the potential for 54 Mbps (megabits per second)

transmission (with several fallback transmission rates) at a radio

frequency in the 2.4 GHz (gigahertz) band. 802.1 lg was developed

as a higher-speed wireless technology (when communicating with

other 802.1 lg devices) and is compatible with 802.11b devices.

802.1 lg technology is backward compatible with 802.11a

technology.

802.1 In 802.1In builds upon previous 802.11 standards by adding MIMO

(multiple-input multiple-output). According to ritebrain.net, MIMO

works by allowing two or more distinct signals to be transmitted

over the same 802.11 radio channel at the same time with no

interference. The additional transmitter and receiver antennas allow

for increased data throughput through spatial multiplexing and

increased range by exploiting the spatial diversity through coding



schemes like Alamouti coding. It will feature speeds above 100

Mbps using multiple antennas and be backwards compatible with

today's gear. It would be 4-5 times faster than 802.1 lg, and perhaps

50 times faster than 802.11b. The standardization progress is

expectedto be completed by the end of 2006.

Table 1: 802.1 Ix capabilities

2.5 WI-FI PROTOCOL

Every transmission needs to follow protocol. The same thing goes to Wi-Fi technology.

With that, author needs to know the 802.11 protocol in order to handle the frames. The

general description of the 802.11 header is mentioned as below.

802.11 HEADER

# BYTES 2 2 6 6 6 2 6

DESC FC OU/ID ADDR1 ADDR2 ADDR3 SEQ-CTt ADDR4

DADDR = DESTINATION ADDRESS

SRCADDR = SOURCE ADDRESS

LEN/TYPE = LENGTH/TYPE

FC = FRAME CONTROL

DU/ID = DURATTON/ID

ADDR1 = ADDRESS 1

ADDR2 = ADDRESS 2

ADDR3 = ADDRESS 3

SEQ-CR = SEQUENCE-CONTROL

ADDR4 = ADDRESS 4

Figure 1:802.11 header

Address 1 is always the address of receiver (destination address), meanwhile Address

2 is the sender's address (source address). In a BSS, Address 3 can be either a source

or destination address depending on which way the frame is flowing (to or away from

AP). Address 4 is optional which only used in bridge mode. There is no direct 802.11

header support in the Wi-Fi code. The use of the 802.3 header helps this out. With the



802.3 header mode selected, the code will bypass the 802.11 header option in one of

the functions. The 802.3 header can be referred to Figure 2.

802.3 HEADER

# BYTES 6 6 2

DESC DADDR SRCADDR LEN/TYPE

DADDR

SRCADDR

LEN/TYPE

- DESTINATION ADDRESS

= SOURCE ADDRESS

= LENGTH/TYPE

Figure 2: 802.3 header

2.5 COMPARISON WITH OTHER TECHNOLOGIES

The comparison of Wi-Fi and other technologies were described in Table 2. This

comparison is very important in order to make sure the use of Wi-Fi suits this project

very well.

Wi-Fi 3G

• To support wireless LAN. End user • 3g is a technology for mobile service

centric, decentralized approach to provider

service provisioning

• Unlicensed spectrum • Use licensed spectrum to provide

wireless telephone coverage

• Possible to provide contiguous • Include metropolitan area only but

coverage over a wider area by using offers ubiquitous and continuous

multiple base stations coverage.

• Broadband data service. Sufficient • Broadband data service, support data

bandwidth to support real-time rates from 384 kbps up to 2 Mbps

voice, data and streaming media. (sufficient bandwidth to support

real-time voice, data and streaming

10



• Higher bandwidth

media).

• Offers much narrower bandwidth

but over a wider calling area.

• Advantage of facilitating QoS

management

Bluetooth Infrared

• Short range wireless

communication, coverage up to 30

feet only

• Enabled devices operate in the 2.4

GHz radio frequency rage, but future

versions will operate in 6-9 GHz

range, eliminating the concern of

interference from other wireless

devices.

• Data transfer rates up to 3 Megabits

(375 kilobytes) per second (slow

transfer rate, suitable for

transmitting smaller files such as

text documents and cell phone

contacts as well as lower quality

images and audio).

• Built-in security

• No licenses needed

• Interference by sunlight, heat

sources

• Low bandwidth

Table 2: Comparison of Different Technologies

11



2.6 ADVANTAGES OF Wi-Fi

Wireless LANs offer the following productivity, convenience and cost advantages:

Mobility: Provide LAN users with access to real time information anywhere at

work and n home.

Installation Speed and Simplicity: Fast, easy and eliminate pull cables

through walls and ceiling.

Installation Flexibility: Wireless technology allows the network to go where

wire cannot go.

Reduced Cost-of-Ownership: Initial investment of Wi-Fi is higher than

traditional LAN, but cheaper than 3G and overall installation expenses and life

cycle costs can be significantly lower. Long term cost benefits area greatest

dynamic environments requiring frequent moves and changes.

Scalability: Wi-Fi systems can be configured in a variety of topologies to meet

the needs of specific applications and installations. Configurations are easily

changed and ranged from peer-to-peer networks suitable for a small number of

users to full infrastructure networks of thousands of users that enable roaming

over a broad area.

12



CHAPTER 3

METHODOLOGY/PROJECT WORK

3.1 PROCEDURE IDENTIFICATION:

Methodology is steps taken in undergoing the research and project work. This research

performs more on wireless characteristics (transfer rate, performance, etc) as well as

developing the output of the problem initialized.

3.1.1 Process phase

In completing this project, author prefers to use prototyping-based and incremental

methodology which author can perform analysis, design and implementation

concurrently. These three phases are performed repeatedly in a cycle until the system is

completed. Thiswill giveadvantages to author as she can re-analyze, re-design, and re

implement the next prototype based on user comments.

Combining the first methodology with incremental prevents author from starting the

whole project from zero point if any changes happen, hence just modified the current

prototype. For each incremental phase, author will perform the subtasks identified in

completing the whole project.

Planning
1

Analysis
•

ImplementationDesign System
Prototype

^»

Implementation

t System

Figure 3: Methodology Process
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Planning phase

In the planning phase, author chooses among several factors to set the application

goals. The goals include anticipating and deciding on the target audience, purpose and

objectives for the information. Besides, author had planned the activities in all stages

and also the backup plans in case of unexpected results turn out.

Analysis Phase

In order to improve the application's quality, author did gathering and comparing about

the application and functionality. This helps author in making decision during

planning, design and implementing.

Design Phase

For the design phase, author concentrates on the limitation and constraint in developing

this project. Besides, author did some research in designing the interface and

emphasize on its clarity and user satisfaction.

Implementation Phase

In this phase, author builds the system using MP LAB IDE and VB6. Author also did

testing and the testing is divided into three sections which are:

Unit Testing : Testing ofeach small portion of the function

Module Testing: Testing a few units together

System Testing: Test the system as a whole.

14



3.2 PROJECT WORK

By referring to theproblem statement, author divided thewhole project into three main

tasks. All these three tasks are not concurrently developed. Please refer to Appendix A

for the project timeline. The tasks are brieflyexplainedas below:

1. Remote Control System

As the name implies, this system will be a remote control to control the

Wi-Fi car. It will have the basic functions to control the car's

movements.

2. Wi-Fi Car Firmware

This firmware will be the brain to the Wi-Fi Car, which will be

programmed into a microcontroller. It will read the received data sent

by the transmitter(using Remote Control System) and ask the hardware

to respond appropriately based on the commandgiven.

3. Wi-Fi Car Body

In this part, author needs to deal with circuit in developing the WiFi

Car's body, which includes the H-bridge circuit and power regulator to

control the direct current,

3.2.1 Remote Control System

After considering the working environment and the problem statement, author

categorized the requirements into functional requirements and non functional

requirements as below:

15



Functional requirements

1. Provide connection controls.

a. To connect to the network

b. To disconnect from the network

2. Type ofmovements

a. Automatic

• The car will keep moving until the stop command is triggered.

b. Manual Control

• The car will move in short distance only and it stops until it

receives the new instructions.

3. The system should offer the movement controls. In this system, user has two

ways to control the car. Instead of clicking the buttons, user should be able to

use the system by pressing the appropriate keys assigned. The movement

functions listed in the system are:

a. Stop

b. Forward

c. Reverse

d. Right

e. Left

Non-Functional requirements

1. Security

Make sure a proper network connection between both ends, and include WEP is

possible.

2. Performance

To prompt appropriate warning (e.g. lost control) if the signal strength slower and

slower.

16



3. Usability

Make sure to provide a very good interface, thus eliminate confusion to the user. This

softwareis expectedto use 4 familiar keys, which are right, left, up and down arrows.

4. Integrity

Support easiness to copy the software to the other ends, or users. This software should

able to work together with the other end.

5. Reliability

Maintain software reliability during the control. Let say a user presses the up arrow

(forward) key, the system must send an appropriate signal to the other end (Wi-Fi car)

and will move the car forward.

17



State Diagram

?
Connect

±
Select type of movement

I Control movements 1

±
Disconnect)

Figure 4: State Diagram

By referring to the above figure, user has to trigger the Connect function in order to

control movement buttons. Furthermore, user can stop the connection anytime during

the control.

Coding and Debugging

This system was developed using C++ language and utilized Microsoft Visual Studio.

NET as the platform. The system then was redeveloped using VB 6.0 but still maintain

the same functions. In this system, user has two ways to control the car. The first one is

by pressing the button provided and the second one is by pressing appropriate keys

assigned.

18



3.2.2 Wi-Fi Car Firmware

In this task, author needs to program microcontroller usingMPLAB IDE and HI-TECH

PICC-18 compiler. As author should focus on the program, author bought a wireless

device with microcontroller, Airdrop-P. The default driver in Airdrop-P is using BSS

mode and manages to handle Internet Control Message Protocol (ICMP), Transmission

Control Protocol/Internet Protocol (TCP/IP) and User Datagram Protocol (UDP).

Author hard coded the IP address of the car to be 192.168.0.151 and it will join the

WIFICAR SSID. This firmware can be considered as the brain ofthe Wi-Fi car.

UDP is the main protocol used by author to interact between two ends of Wi-Fi

hardwares. Below are the rough ideas ofhow this Airdrop-P works.

19



Start

Power up and initialize Airdrop USART

Initialize CF NIC

Configure CF NICfor BSSoperation

ConfigureCFNICs desired SSID

Configure CFNICs maximum frame bodydata length

Configure CF NICs transmission rates

Retrieve and format CF NICs MACaddress

Format the Airdrop-P IP address

Allocate 802.11b NIC transmit buffer

Enable 802.11b CF NICs MAC address

Transmit Probe Request by NIC

802.11b to request Authentication

802.11b to request Association

Join the SSID specified

Control the received information from Wi-Fi Remote
Control

End

Figure 5: Flow of Wi-Fi Car Firmware
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As author only focused on UDP, author will elaborate on how the UDP works in

Airdrop-P. Asweallknow this protocol will send and receive data but it did notcare if

it really gets where it is going or not. UDP modifies an application-generated message

by tagging on a checksum, a source port number and a destination port number of its

ownbefore passing the UDP segment to IP for encapsulation. IP does itsbest to deliver

the UDP segment since there is nothing within IP or UDP segment it is carrying to

guarantee that the UDP segmentwill arrive intact.

Based on fact, UDP transmits a UDP datagram through a source port to a UDP

recipient'sdestination port. The destination port number and destination IP address are

used to route the UDP segment to the correct application once the segment arrives at its

destination. Actually by using port numbers, various systems can use the same port

simultaneously, which is called multiplexing. The word socket is used in the

combination of the IP address and the port number. The interesting part of UDP is it

does not require the establishment session with the remote host. No handshaking. No

predetermined contact between UDP hosts. That is why UDP is called connectionless

protocol.This will result in faster and efficientway to send a message.

UDP checksum is optional but this driver performs a checksum on every UDP

datagram. The calculation ofthis checksumis a bit different compared to ICMP and IP

checksum procedures. The UDP checksum includes some choice bytes from the IP

header as well. The UDP checksum is calculated using below information:

• IP source address word

• IP destination address word

• IP protocol byte

• UDP length word

• UDP header

• UDP data
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3.2.3 Wi-Fi Car Body

Apart of developing the software, author also needs to build the car body as the

prototype to the Wi-Fi Car. The essential circuits/hardware needed in creating this car

are:

1. Airdrop-P

This circuit is equipped with microcontroller and Wi-Fi technology,

which will be the core part of this project to receive signal sent from

another Wi-Fi devices. Each and every command received will be

translated to perform necessary action. The general specifications of

Airdrop-P are:

Full speed 11Mbps 802.1IB Operation

On-board +3.3V power supply

Uses any PRISM2-3 CF Radio

RS-232Port

PIC18LF8621 Microcontroller

On-board ICSP for Program/Debug

2. H-bridge

H-bridge has four switching elements at the "corners" of the H and the

motor forms the cross bar. The key fact to note is that there are, in theory,

four switching elements within the bridge. These four elements are often

called, high side left, high side right, low side right, and low side left

(when traversing in clockwise order). This circuit is useful in controlling

the motor directions.

3. Power regulator

This simplecircuit is needed in order to maintain a constant voltage for

the whole circuits. All voltage regulators operate by comparing the

actualoutput voltageto some internal fixed referencevoltage.
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3.3 RESEARCH TOOLS

3.3.1 Hardware:

1- EDTP Airdrop-P

This device is equipped with microcontroller and Wi-Fi technology,

which will be the core part of this project to receive signal sent from

another Wi-Fi devices. Each and every command received will be

translated to perform necessary action (control motor direction, control

camera, etc), thus can be considered as the brain of a simple car.

2. Motor

Hardware to be connected to the microcontroller, and definitely will

help to move the board based on the command sent from user.

3. Webcam

This device will work as an eye to the user during controlling the car,

which actually stream real live video to the user.

4. MPLAB ICD 2

This device is intended to load firmware into the chip. As the name

implies, it is actually the in- circuit debugger.

3.3.2 Software

1- Microsoft Visual Basic 6.0

Software used to produce a simple remote control system.
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2. Microsoft Project

This software helps author in completing and maintaining the project

timeline as the project activities are not running as planned and keep on

changing due to unexpected problems arise. By using this software

author can easily keep track her activities, and indirectly helps her to

meet the task timeline on time.

3. Ethereal

Help to capture packets to be analyzed before adding necessary

functions in the Airdrop-P driver.

4. MPLABIDE

This program is compulsory to build program for microchip

microcontrollers. A C compiler is used togetherwith this software.
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CHAPTER 4

RESULT AND DISCUSSION

4.1 RESULTS

As mentioned in the previous chapter, there are three major parts in this project. The

first part is dealing with the Remote Control System, the second one is the Wi-Fi Car

Firmware and last but not least is the Wi-Fi Car itself. In order to complete those three

parts, strong knowledge on 802.11 frames and UDP protocol are required. The

expected result of this project is shown in Figure 6.

Remote Control System Wi-Fi Car
(include Wi-R Car Firmware)

®

Figure 6: Expected Result

During the development, unexpected incident happen where the microcontroller resides

in theAirdrop-P failed to be programmed. Thedeveloper of the Airdrop-P believes that

the chip was damaged and the certain program memory failed to be read. Due to this

problem, it seriously affects the development of Wi-Fi Car Firmware. This requires

author to implement one of the contingency plans. List of contingency plans are as

follows:

1. Rebuild the circuit

2. Connect the car by using laptop
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At first author decided to rebuild the Airdrop-P circuit, but due to time constraint and

hardware limitation, author had to continue with the second contingency plan. The

circuit of the Airdrop-P can be referred to Appendix B,

Figure 7: Power -up LEDs using Wi-Fi

Before the microcontroller damaged, author successfully lighted up some LEDs from a

laptop by using Remote Control System. Refer to Figure 7 for the output. Besides,

author also tested the default function in the microcontroller, for instance ping the

hardcoded IP address.

lu.^soft Windows XF [Hers ion 5.1.2600]
«C>. Cepyrialit 1985-2001 Microsoft Corp.

C:\DocunBnt8 anct Settin<|!:\9par<iitic3>ping 192.168.0.151

Pinging 192.168.8.15! uith 32 bytes of data:

Reply from 192.168.fl.151: byter.=32 tinB=lKn5 TTL-128
Reply from 192.168.0.151: bytes=32 ti«ie=7ms TIL-128
Reply From 192.168.0.151: bgtes=32 tiitie=7m= TTL=128
Reply from 192.168.0.1S1: bytes=32 tiiw=6ras TT1,=128

Pins statistics far 192.168-0-151:
Packets: SenL - 4, Received = 4, Lost = 0 <0s. lacs>

Ippraxinate i>ound trip tines in milli-seconds:
Minimum = Cms. Maximum = 12ns. Aoerage = Bins

I:\Documents and Set tinyc\gpai-adii:3>_

Figure 8: Pingiag the Airdrop-P

The default driver also designed with minimal TCP/IP model. Below are the interfaces

during the telnet session with Airdrop-P.
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Figure 9: Telnet session with Airdrop-P

Figure 10: The echoed message of utp

By applying the contingency plan, there are no much changes that need to be done to

the Remote Control System and the Wi-Fi Car body. The major adjustment is to

eliminate the Wi-Fi Car Firmware and construct a new system (Wi-Fi Car System) and

install it in a new laptop (any mobile devices with Wi-Fi will do). The expected result

of using contingency plan can be referred to Figure 11.

Remote

Figure 11: Expected Result using Contingency Plan
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Therefore, the Wi-Fi Car must be connected to the laptop which has the Wi-Fi System

in order to see the movements. Even though the new system (WiFi Car System) is not

integrated inthe Wi-Fi Car, the overall system is still implementing Wi-Fi technology.

The screen shots of the final product can bereferred to Figure 12, 13, 14 and 15. Inthis

contingency plan, author stream a real live video from Wi-Fi Car System tothe Remote

Control System.

Figure 12: Final product

Figure 13: The Interface of Wi-Fi Car System

28



,i Remote Control System

_. • •*• lm ft

Figure 14: The Interface of Remote Control System

Figure 15: Wi-Fi Car

29



By referring to Figure 14, the arrow buttons in Remote Control System will trigger the

appropriate command to the Wi-Fi Car System. These functions also can be controlled

via key press. Refer to Table 3 for the button functions and the appropriate car

movements.

Button Keyboard Function

t t Forward

l I Reverse

->• ->
Right

<- <r-
Left

® S Stop

Table 3: Functions in Remote Control System

Wi-Fi Car System also has same functions as Remote Control Car System, but instead

of sending command to other system, it directly sent the commands through parallel

port to the car. The car will move accordingly based on the command received.
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4.2 DISCUSSION

There are severalproblems arise, which affect the progressof this project. The first and

foremost problem is related to the programmer to load a firmware into Airdrop-P. The

use of MPLAB ICD 2 will ease author works; unfortunately UTP did not have this

programmer. After some time, the EE department ordered this programmer but it

haven't reach UTP yet and author has to wait until now. As an alternative way, author

has to build her own programmer (refer to Figure 16) while waiting for ICD 2 by

referring to [12] and [13]. Author did not sure how far this programmer fits Airdrop-P

but in the middle of the development, author identified that the MCU type used in

Airdrop-P is not listed in the software provided. Hence that forced author to wait for

ICD 2. Since author sees no future in waiting the device for almost three months, the

final decision was to buy the programmer online.

Figure 16: Programmer developed
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Figure 17: Microchip MPLAB ICD 2

The second problem is related to the default driver in Airdrop-P. As mentioned above,

the driver is coded in BSS mode. The actual intention is to move wireless car in IBSS.

It is undeniable that it can be done as one of the airdrop users had successfully run his

own code in IBSS. The code is shared in the [10], but author really do not have much

time to study on that as all works are delayed because of the programmer. With that,

author prefers to stick to the default driver that is in BSS mode.

The third problem is related to the compiler. There are many compilers ready to be

used and three of them are HI-TECH PICC-18, CCS C and C-18. Author prefers to use

HI-TECH PICC-18, the same compiler as EDTP is using, but this one is only a demo

version. The codes used in the default driver were mark as obsolete, which lead to fail

in compiling the driver. As a temporary solution, author uses C-18, provided by

microchip. This one is also a demo version and one of the Airdrop members was kind

enough to share the modified code to be used in C-18. Since author already study the

HI-TECH PICC-18 compiler, author decided to stick with it. After walkthrough the

codes provided, author managed to solve the problems occurred and successfully

produced the HEX file needed.
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CHAPTERS

CONCLUSION AND RECOMMENDATION

5.1 CONCLUSION

As conclusion, author meets the objectives of this project. Even though author failed to

complete the actual plan because of unexpected problem, author still utilized Wi-Fi

technology in the contingency plan. Lots of knowledge in technical and non-technical

has been gained. This project is important in solving the problem mentioned and also to

broaden up Wi-Fi scope.

This project is one of the best platforms to achieve all the objectives and solve the

issue. It is undeniable that author gain extra knowledge on Wi-Fi technology and

indirectly help to develop author skills in programming field, especially in embedded

programming and socket programming module. Besides, author also applied

knowledge learned throughout eight semesters in UTP.

Furthermore, author realizes that she needs to tighten and patched her management

skills due to the failure to meet some of the tasks timeline. It is understood that author

has many other commitments such as tests, assignments, course projects and finals, but

that are not the suitable reasons why she cannot complete some tasks in this project.

Author strongly agrees that with a proper planning and wise time management, she can

complete the all tasks on time.
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5.2 RECOMMENDATION

After revising the whole project, author found that it requires a lot of efforts to fulfill

all the requirements. Due to time constraints and some limitations, author dropped out

some requirements. Author successfully controls the Wi-Fi Car by sending command

from Remote Control System to Wi-Fi Car System. Below are the recommendations to

this project:

1. Rebuild the Airdrop-P circuit

Author recommends the continuer to rebuild the Airdrop-P circuit because it is

costly to buy a new Airdrop-P device. The original circuit ofAirdrop-P is using

a surface mounted microcontroller, which is hard to be replaced if any problem

occurred. Therefore, type of microcontroller also needs to be replaced. The

schematic of Airdrop-P can be found in AppendixB.

2. Wired Equivalent Privacy(WEP) enabled

Incorporate WEP features in the embedded software. WEP is a security

protocol that is designed to provide a wireless local area network (WLAN) with

a level of security and privacy by encrypting the data that is transmitted. It

protects the vulnerable wireless connection between users (clients) and access

points (APs).
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Note 1:

2:

ECCP2/P2A are multiplexed with RC1 when CCP2MX is set; with RE7 when CCP2MX is cleared and the device
is configuredinMicrocontroller mode;or withRB3when CCP2MX is cleared (nall other programmemoiymodes.
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not set

3: RG5 is multiplexedwith MCLRand is only available when the MCLRResets are disabled.
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Source code: Remote Control System

Option Explicit

Dim KeyArray(lOO) As Boolean
DimCalidad As Byte
Dim IncreaseCa! As Boolean

Dim ReduceCal As Boolean
Dim intQuality As Integer

Private Sub ForwardCar()
If optType(l).Value = True Then
sock.SendData "Forward": DoEvents

Else
sock.SendData HAutoForwardn: DoEvents

End If

End Sub

Private Sub ReverseCar()
If optType{l).Value = True Then
sock.SendData "Reverse": DoEvents

Else
sodcSendData "AutoReverse": DoEvents

End If
End Sub

Private Sub LeftCar()
If optType{l).Value = True Then
sock.SendData "Left": DoEvents

Else

sock.SendData "AutoLeft": DoEvents

End If

End Sub

Private Sub RightCar()
If optTypeCl).Value = True Then
sodcSendData "Right": DoEvents
Else
sock.SendData "AutoRtght": DoEvents
End If

End Sub

Private Sub btnFwd_.CIick()
ForwardCar

End Sub

Private Sub btnRvs_Click()
ReverseCar

End Sub

Private Sub btnLfL.aick()
LeftCar

End Sub

Private Sub btnRgt_dick<)
RightCar

End Sub

Private Sub btnStop„Click()
sock,SendData "Stop": DoEvents

End Sub

Private Sub Video()
Dim Xs As Long, Ys AsLong

Xs = ImVideo.Wldth/ Screen.TwipsPerPixefX
Ys = ImVideo-Height/ Screen.TwipsPerPixelY



SetWindowRgn ImVldeo.hwnd, CreateRoundRectRgnfO, 0, Xs, Ys, 12,12), True

PicMarco.Height • ImVideo.Height + 120
PicMarco.Width = ImVideo.Wldth + 120

Xs - PicMarco.Width / ScreenTwipsPerPixelX
Ys » PicMarco.Herght / Screen.TwipsPerPixelY

SetWindowRgn PicMarco.hwnd, CreateRoundRectRgn(0, 0, Xs, Ys, 12,12), True
End Sub

PrivateSub CmdDisconnecLCItckO
sodcClose

1 LblCalidad.CaprJon =""
' LblFps-Caption =""

StatusBarCon.Panels(2).Text =""
StatusBarCon.Panels(3).Text -""
PicCalidad.as
Set ImVideo.Picture = LoadPicture()

1 LblConVideo.Caption ~ " DISCONNECTED"
StatusBarCon.Panels(l).Picture = PicDisConn
StatusBarCon.Panels(l).Text = "Disconnected"
CmdConnectEnabled = True

CmdDlsconnectEnabled = False
btnStop.Enabled = False
btnFwd. Enabled = False
btnRvs.Enabled = False

btnLft. Enabled = False
btnRgtEnabled = False

End Sub

Private Sub CmdConnect_Click()
On Error Resume Next
EfTxtlp.Text = "" OrTxtPort.Text = ""Then

MsgBox "Please specify the Port and IP address.", vblnformatlon, "Incomplete Information"
Else

If sock.State <> sckClosed Then
MsgBox "Please make sure the WIFI Car is on.", vblnformation, "General Information"
Exit Sub

End If

sock.Connect Txtlp.Text, TxtPortJext
End If

End Sub

Private Sub sock_Connect{)

1 LblConVideo.Caption - "CONNECTED"
StatusBarCon.Panels(l).Picture = PicConn
StatusBarCon,Panels(l).Text = "Connected"
Caildad = 2

intQuality = Calidad
ColorQuality(Calidad)
ScrollQuality.Value = Calidad

Do

DoEvents

Loop UntilsodcState = sckConnected

CmdConnect.Enabled = False

CrndDisconnectEnabled = True
btnStop.Enabled == True
btnFwd.Enabled = True
btnRvs.Enabled = True

btnLft.Enabled = True

btnRgtEnabled = True

End Sub



Private Sub sock_Gose()
sodcClose

Set ImVideo.Picture = LoadPicture()

'LblCalidad.Caption -'"
StatusBarCon.Panels(2).Text =""
'LblFps.Caption «""
StatusBarCon.Panels(3).Text=""
PicCalidad-CIs
PicCalidad.Refresh

1 LbfConVtdeo-CaprJon = " DISCONNECTED "
StatusBarCon.Panels(l).Picture - PicDisConn
StatusBarCon.Panels(l).Text = "Disconnected"

CmdConnectEnabled = True

CrndDisconnectEnabled = False
btnStop-Enabled = False
btnFwd.Enabied = False
btnRvs.Enabled = False
btnLft. Enabled = False

bUiRgt-Enabled = False

End Sub

Private Sub socK_DataArrival(ByVal bytesTotal As Long)
Static StringDatosViAs String
Static HoraVi As String
Static Fps As Integer

Dim qVi AsString
Dn Error Resume Next

While(sock.BytesReceived > 0)
soclcGetData qVl, vbString, bytesTotal
StringDatosVi = StringDatosVi & qVi

Wend

'If Mid(StringDatosVi, Len(StringDatosVi) - 4, 5) *= "(iron" Then
If Rtght(StringDatosVi, 5) = "llron" Then

DimTrozo As String
Tro20 = Mid(StringDatosVi, 2, Len(StringDatosVi) - 6)

If IncreaseCa! = True Or ReduceCal - True Then
If IncreaseCal Then

IncreaseCal = False

If sodcState « 7 Then sodcSendData "Ellron": DoEvents
Else

ReduceCal = False
If sock-State = 7 Then sodcSendData "Fliron": DoEvents

End If

End If

StatusBarCon.Panels(2).Text= "Kpf: *& Format(Len(Trozo) /1024, "#,##0.#0")
LblCalidad.Caption = "Kpf:" & Format(Len(Trozo) / 1024, "#,##0.#0")
LblCalidad. Refresh

CallLoadFromStringfTrozo, ImVideo.hDC, 0,0, (ImVideo.Width / 15), (ImVideo.Height / 15),
:alse)

ImVideo. Refresh

If HoraVi = "" Then HoraVi = Format(Now, "ss")
If HoraVi = Format(Now, "ss") Then

Fps = Fps + 1
Else

StatusBarCon.Panete(3).Text = "Fps:" & Fps
LblFps-Caption - "Fps :" & Fps
LblFps.Refresh



Fps = 0
HoraVi = Format(Now, "ss")

End If

StringDatosVi *

End If
End Sub

Private Sub Form_Unioad(Cancel As Integer)
If soclcState = sckConnected Then

Call sock_Close
End If

Do

DoEvents

Loop Until sodcState = sckOosed
End Sub

PrivateSub CmdExit_Click()
If sodcState = sckConnected Then

Cafi sock_Close
Eise

Call sock_Qose
End If

Do

DoEvents

Loop UntilsodcState = sckOosed

Unload Me

End Sub

PrivateSub ScrollQualtty_ChangeO
If sodcState = 7 Then

If ScrotlQuality.Vatue > intQuality Then
lfCalidad<17Then

'CmdCalidad(O).Enabled = False
PicCalidad.CIs
Calidad = ScrollQuality.Value
ColorQuality (Calidad)
IncreaseCal = True

End If

Else
If Calidad > 1 Then

"CmdCalidadtl).Enabled = False
PicCalidad.CIs
Calidad = ScroiiQuality.Value
ColorQuality (Calidad)
ReduceCal = True

End If
End If

End If

intQuality = Calidad
End Sub

Private Sub ColorQuality(qualityAs Integer)
If quality < 3 Then

PicCalidad.Une (0, OMCalidad * 255,120), vbRed, BF
Elself quality >= 3 And quality < 13 Then

PicCalidad.Une (0, 0)-(3 * 255,120), vbRed, BF
PicCalidad.Une (3 * 255, 0)-(Calidad* 255, 120), vbYeltow, BF

Else
PicCalidad.Line (0, 0)-(3 * 255,120), vbRed, BF
PicCalidad.Une (3 * 255, 0)-(12 * 255,120), vbYellow, BF



PicCalidad.Une (12 * 255, 0)-(Calidad * 255,120), vbGreen, BF
End If

End Sub

Private Sub Form_KeyDown(KeyCode As Integer, Shift As Integer)
On Error Resume Next

'Markes Hie element in the array as true if it the key is pushed
KeyArray(KeyCode) - True

End Sub

Private Sub Form_KeyUp(KeyCode As Integer, Shift As Integer)
On Error Resume Next

'Markes the element in the array as false if it the key is released
KeyArray(KeyCode) = False
btnStop.Enabled - True
btnFwd.Enabled = True

btnRvs. Enabled = True
btnLft-Enabled = True

btnRgtEnabled = True
End Sub

Private Sub Form_Load()

'Setting the interval of the "game loop"/timer to 10 for the Arrayversion
With Me

.KeyPreview = True
End With

tmrArray, Interval = 10

CmdConnectEnabled = True

CmdDisconnectEnabled - False
Call Video

End Sub

Private Sub tmrArray_Timer{)
If sodcState = 7 Then

If KeyArray(39) = True Then 'moves right
RlghtCar
btnRgt.Enabled = False

End If
If KeyArray(37) = True Then 'moves left

LeftCar

btnLft-Enabled = False

End If

If KeyArray(38) = True Then 'moves up
ForwardCar
btnFwd.Enabled - False

End If

If KeyArray(40) = True Then 'moves down
ReverseCar
btnRvs. Enabled = False

End If
If KeyArray(83) = True Then 'moves down

sodcSendData "Stop": DoEvents
btnStop.Enabled - False

End If
End If

End Sub



Source Code: Wi-Fi Car System

Option Explicit

Dim Terminado As Boolean
Dim KeyArray(lOO) As Boolean
PrivateIngCountDownValue As Long7/ variable that stores countdown value

Private Sub tmrArray_Timer()
If KeyArray(39) * True Then 'moves right

RightCar
btnRgtEnabled = False

End If
If KeyArray(37)» True Then "moves left

LeftCar
btnLft-Enabled == False

End If
If KeyArray(38) = True Then 'moves up

ForwardCar
btnFwd.Enabted = False

End If

If KeyArray(40) = True Then 'moves down
ReverseCar

btnRvs.Enabled = False

End If

If KeyArray(83) = True Then 'stop
StopCar
btnStop.Enabled = False

End If

End Sub

PrivateSub FormJfeyDown(KeyCodeAs Integer, Shift As Integer)
On Error Resume Next

'Markes the element in the array as true if it the key Is pushed
Picturel.Tablndex *= 0

KeyArray(KeyCode) = True
End Sub

Private Sub Form_KeyUp(KeyCode As Integer, Shift As Integer)
On Error Resume Next

'Markes the element in the array as false if it the key is released
KeyArray(KeyCode) - False
btnStop.Enabled = True
btnFwd.Enabled = True

btnRvs.Enabled = True

btnLft-Enabled = True
btnRgtEnabled = True

End Sub

Public Sub Enviar(Unea As String)
If sodcState = sckConnected Then sock.SendData Unea: DoEvents Else Bsent = False

End Sub

Private Sub tmrWaitLTimer()
IngCountDownValue = IngCountDownValue -17/ decrement the value
If IngCountDownValue - 0 Then

tmrWait Enabled = False
StopCar

End If

End Sub

Private Sub delay()
IngCountDownValue = 2 7/ count down from 10
tmrWaitlnterval =* 1000 7/ 1 second
Call tmrWaitjnmer



tmrWaitEnabled - True'// timer is enabled
End Sub

^ivate Sub ForwardCar()
CaH Port0ut(888, 6)
IstMsg-Addltem ("Forward")
If optTypefl).Value = True Then
delay
End If

:nd Sub

Private Sub LeftCarf)
Call Port0ut(888,4)
IstMsg-Addltem ("Left")
If optType(l).Value = True Then
delay
End If

:ndSub

'rivate Sub RightCar()
Call PortOut(888, 2)
IstMsg-Addltem ("Right")
If optType(l).Value = True Then
delay
End If

End Sub

'rivate Sub ReverseCar()
CallPortOut(888, 9)
IstMsg-Addltem ("Reverse")
If optType(l).Value = True Then
delay
End If

End Sub

Mvate Sub StopCar()
Call PortOut(8B8,16)
IstMsg-Addltem ("Stop")

End Sub

'rivate Sub sock„SendComplete()
Bsent = True

End Sub

Ywate Sub btnFwdJTick()
ForwardCar

End Sub

>rivateSub btnRvs_aick()
ReverseCar

End Sub

>rivate Sub btnLftClidc()
LeftCar

End Sub

Private Sub btnRgt_aick()
RightCar

End Sub

>rivateSub btnStop_Click()
StopCar

End Sub

PrivateSub calLcon()
f sock.State <> sckOosed Then Exit Sub

sock.Close



sodcBind CInt(TxtPort.Text), Txtlp.Text
sodcUsten

StatusBarCon.Panels(l).Text = "Listening..."
StatusBarCon,Panels(l).Picture = PicUsten
Bsent » True

capSetCallbackOnFrame IwndC, AddressOfMyFrameCallback
End Sub

PrivateSub sockConnectionRequest(ByVal requestID As Long)
sockXiose

sodcAccept requestID
Calidad = 14

MsgBox "Connected with" &sodcRemoteHostlP
StatusBarCon.Panels(l).Text = "Connected"
StatusBarCon.Panels(l).Picture = PicConn
Bsent = True

CapSetCallbackOnFrame IwndC, AddressOfMyFrameCallback
End Sub

'rivate Sub CmdDisconnect_aick()
Call sock_Close

End Sub

'rivate Sub CmdQuit_Oick()
Cerrando = True
CallPortOut(888,0)
If sock.State = sckConnected Then

Call sock_Close
End If

Do

DoEvents

Loop Until EnCailback - False

Call Form_Unload(0): Unload Me

End Sub

'rivate Sub sock_Close()
sock.Oose
StatusBarCon.Panels(l).Text = "Disconnected"
StatusBarCon.Panels(l).Picture = PicDisconn
StatusBarCon.Panels(2).Text =""
StatusBarCon.Panels(3).Text =""
IstMsg.Oear

If (IGDIP) Then
GdiplusShutdown IGDIP

End If

calljcon
:nd Sub

'rivate Sub sock_Connect()
StatusBarCon.Panels(l).Text = "Connected"
StahJsBarCon.Panels(l).Picture = PicConn
Calidad = 75

Do

DoEvents

Loop Until sock.State = sckConnected
Bsent = True

indSub

•rivateSub sock_DataArrival{ByVat bytesTotal As Long)



Static StringDatos As String
Dim q AsString,Inicio AsString

White(sock.BytesReceived > 0)
sock-GetData q, vbString, bytesTotal
StringDatos = StringDatos & q

Wend

If Mid(StringDatos, Len(StringDatos) - 4, 5) = "liron" Then

If Right(StrlngDatos, 5) - "liron" Then

Inicio = Mid(StringDatos, 1,1)
Select Case Inicio

Case "E"
StringDatos =""
If Calidad + 5 <= 90 Then Calidad = Calidad + 5

Case "P'
StringDatos =""
If Calidad - 5 >= 10 Then Calidad = Calidad - 5

Case T 'detectar Movimiento
If DetectarMovimiento = False Then DetectarMovimiento = True Else DetectarMovimiento = False

End Select
EtselfStringDatos = "Forward" Then
optType(l).Value = True
ForwardCar

Elself StringDatos = "Reverse" Then
optType(l).Value = True
ReverseCar

Elself StringDatos = "Left" Then
optType(l).Value - True
LeftCar

Elself StringDatos = "Right" Then
optType(l).Value = True
RightCar
ElselfStringDatos = "Stop"Then
StopCar
Elself StringDatos = "AutoForward" Then
optType(0).Value = True
ForwardCar
ElselfStringDatos = "AutoReverse" Then
optType(0).Value = True
ReverseCar
Elself StringDatos - "AutoLeft" Then
optType(O).Value = True
LeftCar

Elself StringDatos = "AutoRight"Then
optType(0).Value - True
RightCar
End If

StringDatos =""
End Sub

'rivate Sub Form_Load()

Dim IpszName As String * 100
DimIpszVer AsString * 100
Dim Caps As CAPDRIVERCAPS

StatusBarCon.Panels(l).Picture = PicDisconn
StatusBarCon.Panels(l).Text = "Disconnected"
IstMsg.Clear

StopCar
Calidad = 75



'//Create Capture Window
capGetDriverDescriptionA 0, IpszName, 100, IpszVer, 100 7/ Retrieves driver info
IwndC - capCreateCaptureWindowA(lpszName, WS_VISIBLE Or WS_CHILD, 5, 5,160,120, Me.hWnd, 0)

7/ Set title of window to name of driver
SetWindowText IwndC,IpszName

7/ Set the video stream callback function
capSetCallbackOnStatus IwndC, AddressOf MyStatusCallback
capSetCallbackOnError IwndC, AddressOfMyErrorCallback

7/ Connect the capture windowto the driver
If capDriverConnect(lwndC, 0) Then

'Hill
7/ Only do the following if the connect was successful.
7/ if it fails, the error will be reported in the call
'// back function.

'Hill
'II Get the capabilities of the capture driver
capDriverGetCaps IwndC, VarPtr(Caps), Len(Caps)

7/ If the capture driver does not support a dialog, grey it out
'// in the menu bar.
If Caps.fHasDlgVideoSource = 0 Then mnuSource. Enabled = False
If Caps.fHasDlgVideoFormat = 0 Then mnuFormat.Enabled = False

' If Caps.fHasDlgVideoDisplay = OThen mnuDispJay.Enabled = False

7/ Turn Scale on
capPreviewScale IwndC,True

7/ Set the preview rate in milliseconds
capPreviewRate IwndC, 66

'// Start previewing the image from the camera
capPreview IwndC, True

7/ Resize the capture window to show the whole image
ResizeCaptureWindow IwndC

SelWindowPos Me.hWnd, HWND.TOPMOST, 0, 0, 0, 0, SWP_NOSIZE Or SWPJJOMOVE
call_con
With Me

.KeyPreview = True
End With

tmrArray.Interval = 10
End Sub

Private Sub Form_QueryUnload(Cancel As Integer, UnloadMode As Integer)
If sock.State = sckConnected Then

Call sodeOose
End If

If EnCallback= False Then capSetCallbackOnFrame IwndC,vbNull

End Sub

Private Sub FormJJnload(Cancel As Integer)
7/ Disable all callbacks
capSetCallbackOnError IwndC,vbNull
capSetCallbackOnStatus IwndC,vbNull
capSetCallbackOnYield IwndC, vbNull
If EnCallback = False Then capSetCallbackOnFrame IwndC,vbNull
capSetCallbackOnVideoStream IwndC,vbNull
capSetCallbackOnWaveStream IwndC,vbNull
capSetCallbackOnCapControl IwndC, vbNull

End Sub



APPENDIX D



M
es

sa
ge

:
1

-6
0

ai
rc

ir
o

p
jj

se
r

rm
ex

pe
ri

en
ci

ng
an

is
su

e
w

ith
th

e
rd

_w
c

ro
ut

in
es

I
w

on
de

ri
fa

ny
on

e
el

se
ha

s.
I'v

e
fo

un
d

th
at

th
er

e
Is

a
de

la
y

re
qu

ir
ed

af
te

r
th

e
co

nt
ro

lli
ng

pi
n

(O
E

In
th

e
co

de
sn

ip
pe

t
be

lo
w

).
T

he
2m

s
T

ve
in

cl
ud

ed
be

lo
w

is
an

em
pi

ri
ca

ln
um

be
r,

bu
t s

ee
m

s

to
w

or
k

in
th

e
gn

u-
aw

co
m

pi
le

r(
rm

pl
an

ni
ng

on
m

ov
in

g
ov

er
tti

C
re

es
W

or
ks

A
V

R
as

so
on

as
I

ge
t

on
e

sm
al

l
Is

su
e

re
so

lv
ed

),
rm

no
ts

ur
e

w
ha

t
In

te
rs

tr
s

sp
ec

re
qu

ir
es

,b
ut

th
is

se
em

s
to

m
ak

e
m

y
po

rt
re

lia
bl

e,
co

m
m

en
ts

?

T
h

a
n

te
,

u
n
s
i
g
n
e
d

c
h
a
r

r
d
_
c
f
_
r
e
g
(

u
n
s
i
g
n
e
d
i
n
t
r
e
g
_
a
d
d
r

f

u
n
s
i
g
n
e
d

c
h
a
r

d
a
t
a
;

u
n
s
i
g
n
e
d

c
h
a
r

i
;

w
r_

c
f_

a
d

d
r(

re
g

_
a
d

d
r

)
;

c
lr

_
O

E
;

d
e
la

y
^

m
s

(2
);

<
--

,=
=

ii
=

«=

i
=

l
;

w
h

il
e
l—

i)
;

d
a
ta

"
d

a
ta

_
in

;
s
e
t_

O
E

;

N
O

P
(
)
;

r
e
t
u
r
n
(
d
a
t
a
)
;

H
IA

JI
,

W
el

l,
si

nc
e

re
ce

Jv
el

ng
m

y
A

irO
ro

p-
A

I'v
e

be
en

w
or

ki
ng

on
co

de
to

pu
ti

nt
o

It
.

:-
)

rm
cu

rr
en

tly
w

or
ki

ng
on

a
«J

P.
po

rt

(w
hi

ch
is

'a
lm

os
t*

th
er

e)
an

d
E

th
er

ea
li

sy
ou

rf
ri

en
d

(w
he

n
th

e
pa

ck
et

s
ge

t
o

u
t.

.)

I'v
e

cu
st

om
iz

ed
uI

P
so

th
at

It
ca

n
us

e
an

60
2.

11
lin

k
la

ye
ra

nd
am

E
as

in
gw

ith
A

da
m

D
un

ke
ls

,t
he

au
th

or
of

uI
P,

on
ho

w

be
st

to
pr

es
en

tt
he

st
uf

f.
I

al
so

w
ro

te
a

ne
w

BA
SI

C
in

te
rp

re
te

ro
ve

rt
he

C
hr

is
tm

as
br

ea
k,

ca
lle

dN
et

B
A

Sl
C

,t
ha

t
us

es
uI

P

to
pr

ov
id

ea
te

ln
et

se
rv

er
so

yo
u

ca
n

te
ln

et
to

th
e

In
te

rp
re

te
ra

nd
st

ar
t

ba
sh

in
ga

w
ay

pr
og

ra
m

m
in

g
th

e
til

in
g.

T
hi

sb
fu

lly
fu

nc
tio

na
l

on
on

e
of

ou
rM

SM
30

F1
61

1
bo

ar
dw

ith
a

CS
B9

00
A

E
th

er
ne

tc
hi

p,
an

d
I'm

no
w

m
ov

in
g

it
to

th
e

A
lrD

ro
p-

A
us

in
g

ou
r

C
co

m
pi

le
r,

uI
P,

an
d

th
e

sk
el

et
on

co
de

pr
ov

id
ed

by
Fr

ed
.

I'i
il

et
yo

u
kn

ow
ho

w
I

g
et

on
.

H
iD

av
e,

H
m

m
,

I
h

av
en

t
ne

ed
ed

to
ad

d
th

at
,

m
in

e
se

em
s

to
w

or
k

O
K

,b
ut

I
•d

id
"

ne
ed

to
In

cr
ea

se
th

e
ti

m
eo

u
t

C
ro

ss
W

or
ks

fo
r

AV
R

ge
ne

ra
te

st
ig

ht
er

lo
op

co
de

th
an

IC
CA

VR
,s

o
In

ee
de

d
to

at
te

nd
to

^h
eI

ss
ue

.
A

ss
uc

h,
I'v

e
In

cr
ea

se
d

all
th

ed
el

ay
s

by
a

fa
ct

or
of

3
to

g
et

th
e

A
lr

D
ro

p-
A

re
lia

bl
e:

c
h
a
r
r
d
_
c
f
_
r
e
g
(
u
n
s
i
g
n
e
d

i
n
t

r
e
g
_
a
d
d
r
)

f

c
h
a
r

d
a
t
a
,
i
f

w
r
_
c
f
_
a
d
d
r
(
r
e
g
_
_
a
d
d
r
|
;

c
l
r
_
O
E
;

i
-
3
;

/
/

I
C
C
-
1

w
h
i
l
e
{
—
i
)
;

d
a
t
a
=

da
ta
__
in
;

s
e
t
_
O
E
;

N
O
P
(
)
;

r
e
t
u
r
n
(
d
a
t
a
)
;

IJ
us

tm
od

ri
ed

th
ec

od
et

hr
ou

gh
ou

t,
It

to
ok

a
bi

to
ft

im
et

o
ge

tg
oi

ng
an

d
Id

id
as

k
Fr

ed
ab

ou
tth

ed
da

y
tim

in
g-

be
sa

id
It

w
as

em
pi

ric
al

en
dh

eg
ot

a
sc

op
e

ou
ta

nd
to

ot
ed

at
*

to
tu

ne
th

e
de

la
ys

.
H

ow
ev

er
,I

fw
e'

re
al

us
hg

di
ffe

re
nt

ve
rs

io
ns

of
IC

CA
VR

,o
r(

af
fe

re
nt

co
m

pi
ler

ss
uc

h
as

Cr
os

sW
or

ks
fo

rA
VR

,t
ho

se
pr

e-
pr

og
ra

m
m

ed
de

la
ys

wi
ll

in
de

ed
be

pr
ob

le
m

at
ic

Ir
sp

ro
ba

bl
y

ei
th

er
(a

)b
es

tto
go

re
al

co
ns

er
va

tiv
e

or
(b

)u
se

a
co

m
pi

ler
In

tri
ns

ic
su

ch
«s

_d
da

yj
»d

es
In

Cr
os

sW
or

ks
th

at
wW

pl
um

b
in

th
e

eo
K

t
de

la
ys

.

Re
ga

rd
s,

H
iA

ll,
Fr

ed
,

Pe
te

r,

W
he

n
Ip

in
ga

n
A

irD
ro

p-
A

ru
nn

in
g

st
oc

kf
irm

w
ar

e
an

d
us

eE
th

er
ea

lt
o

du
m

p
th

e
pa

ck
et

so
n

th
e

lin
e,

Ig
et

th
is

ty
pe

of
be

ha
vi

ou
rf

or
fo

ur
pi

ng
p

ac
k

et
s:

E
ch

o
(p

in
g)

re
qu

es
t

E
ch

o
(p

in
g)

re
qu

es
t

E
ch

o
(p

in
g)

re
pl

y

E
ch

o
(p

in
g)

re
pl

y

E
ch

o
(p

in
g)

re
qu

es
t

E
ch

o
(p

in
g)

re
qu

es
t

E
ch

o
(p

in
g)

re
pl

y

E
ch

o
(p

in
g)

re
pl

y

E
ch

o
(p

in
g)

re
qu

es
t

E
ch

o
(p

in
g)

re
q

u
es

t

E
ch

o
(p

in
g)

re
pl

y

E
ch

o
(p

in
g)

re
pl

y

E
ch

o
(p

in
g)

re
qu

es
t

E
ch

o
(p

in
g)

re
qu

es
t

E
ch

o
(p

in
g)

re
pl

y

E
ch

o
(p

in
g)

re
pl

y

W
he

n
I

pi
ng

an
ot

he
rw

ir
el

es
sd

ev
ic

eo
n

m
y

ne
tw

or
kI

ge
t

w
ha

tI
ex

pe
ct

to

g
et

:

E
ch

o
(p

in
g)

re
qu

es
t

E
ch

o
(p

in
g)

re
pl

y

E
ch

o
(p

in
g

)
re

q
u

es
t



H
en

ce
,

I
re

ck
on

th
e

fi
rs

t
p

ac
k

et
tu

rn
ar

o
u

n
d

is
de

la
ye

d
b

ec
au

se
of

th
e

ro
u

te
r

or
T

R
E

N
O

ne
t

ca
rd

se
tt

in
g

up
in

te
rn

al
ro

u
ti

n
g

-w
h

at
ab

o
u

t
an

A
R

f

c
a
c
h

e
?

B
yw

ay
of

co
m

pa
ri

so
n,

he
re

's
w

ha
t

I
ge

t
us

in
g

th
e

or
ig

na
ll

m
ag

eC
ra

ft
Im

ag
e

(n
or

pa
tc

he
d)

N
ot

e
th

at
th

e
fi

rs
tp

in
g

is

m
uc

h
lo

ng
er

an
d

co
ul

d
ea

si
ly

be
ex

pl
ai

ne
d

as
th

e
ac

ce
ss

pi
ng

A
R

Pc
ac

hi
ng

.

Fi
rs

t
Pi

ng
:

Pin
gin

g
19

2.1
68

.0.
15

1
wi

th
32

by
tes

of
da

ta:
j

Re
ply

fro
m

19
2.1

68
.0.

15
1:

rjy
tes

=3
2t

lm
e-

27
7m

sT
TL

-1
23

!
R

ep
ly

fr
om

19
2.

16
8.

0.
15

1:
b

y
te

s-
3

2
tf

m
e-

16
6m

sT
T

L
=

12
8

Re
pl

y
fro

m
19

2.
16

8.
0,

15
1:

by
te

s=
32

tlm
e-

16
6m

sT
TL

-1
28

'•
R

ep
ly

fr
om

19
2.

16
8.

0.
15

1:
b

y
te

s=
3

2
tl

m
e=

I6
7

m
sT

T
L

»
1

2
S

Pi
ng

st
at

is
ti

cs
fo

r
1

9
2

.1
6

8
.0

.1
5

1
:

Pa
ck

et
s:

S
e
n

t»
4,

R
ec

ei
ve

d
»

4,
L

os
t

=
0

(0
%

to
ss

),

A
pp

ro
xi

m
at

e
ro

un
d

tr
ip

tim
es

In
m

lll
l-

se
co

nd
s:

M
in

im
um

=
16

6m
s,

M
ax

im
um

-
27

7m
s,

A
ve

ra
ge

=
19

4m
s

2n
d

an
d

su
bs

eq
ue

nt
pi

ng
s:

R
ep

ly
fr

om
19

2.
16

8.
0.

15
1:

b
y

te
s-

3
2

ti
m

e=
16

7m
s

T
T

L
-1

28

R
ep

ly
fr

om
19

2.
16

8.
0.

15
1:

b
y

te
s-

3
2

ti
m

e»
16

7m
s

T
R

-1
2

8

R
ep

ly
fr

om
19

2.
16

8.
0.

15
1:

b
y

te
s=

3
2

tl
rr

ie
-1

6
6

in
sT

T
L

-1
2

a

R
ep

ly
fr

om
19

2.
16

8.
0.

15
1:

b
y

te
s-

3
2

ti
m

e-
1

6
6

m
s

T
T

L
=

12
fl

T
he

te
st

ne
tw

or
k

Is
a

so
le

ac
ce

ss
po

in
t(

B
el

kl
n)

w
ith

no
ot

he
rn

od
es

.I
ha

ve
2

ac
ce

ss
po

in
ts

.I
nt

er
es

tin
gt

he
di

ff
er

en
ce

in

P
au

fs
re

sp
o

n
se

v
er

se
s

th
is

o
n

e.
P

at
ch

?

T
ha

nk
sJ

ul
ia

n.
It

hi
ng

w
ha

tr
m

go
in

g
to

do
Is

pu
tt

he
sc

op
e

on
a

da
ta

lin
ea

nd
I/

O
pi

ns
an

d
ch

ar
ac

te
ri

ze
w

ha
tt

he
Is

su
e

is
,T

m
fa

tly
po

si
tiv

et
he

re
Is

an
ac

ce
ss

tim
e

is
su

e
he

re
.B

as
ed

on
w

ha
tI

se
e,

co
m

pa
ris

on
at

th
e

as
se

m
bl

yl
ev

el
be

tw
ee

n

th
e

va
ri

ou
s

co
m

pi
le

rs
oc

e
w

ou
ld

be
re

al
ly

In
te

re
st

in
g.

Fl
ll

et
yo

u
kn

ow
w

ha
t

Is
ee

,

D
ay

e
iin

G
re

et
in

gs
,

[T
hi

si
sm

y
fi

rs
tp

os
t,

If
m

y
no

te
Is

no
tu

se
fu

lo
r

he
lp

fu
l,

pl
ea

se
ad

vi
se

an
d

Iw
ill

re
fr

ai
nf

ro
m

fu
rt

he
,p

os
tin

gs
lik

et
hi

s.
T

ha
nk

yo
u]

I'm
cu

ri
ou

s
ab

ou
t

th
e

tim
in

g
of

th
es

e
bu

s
cy

cl
es

al
so

,
rm

no
ex

pe
rt

by
an

y
m

ea
ns

.
B

ut
It

se
em

s
to

m
e

th
at

:

1)
so

m
e

tim
in

g
w

ou
ld

be
de

fi
ne

d
by

th
e

C
om

pa
ct

R
as

h
sp

ec
its

el
f

2)
th

e
re

st
w

ou
ld

be
th

e
Pr

is
m

ch
ip

.

Y
ou

ca
n

fr
ee

ly
do

w
nl

oa
d

th
e

C
om

pa
ct

Fl
as

h
sp

ec
fr

om
he

re
:

:i;
:

.
">

:•..
<

:''
.M

:.
tf

!t
ih

h.
".

ir
_|

/s
j)

p.
;[

:d
lt

.h
tr

n

O
ne

ca
rd

th
at

lo
ok

s
In

te
re

st
in

g,
an

d
ha

sa
ve

ty
go

od
m

an
ua

l,
in

cl
ud

in
g

tim
in

g
di

ag
ra

m
sf

or
th

e
bu

sc
yc

le
s.

Is
th

e
Sa

nd
te

k
C

on
ne

ct
pl

u5
.

H
ow

ev
er

,
t

Is
a

lit
tle

w
ie

rd
,

si
nc

e
It

ha
s

bo
th

a
ra

di
o

an
d

12
8M

B
of

fl
as

h
on

th
e

sa
m

e
ca

rd
.

H
e
re

is
th

e
m

a
n

u
a
l:

'!
•'.

/,
•

.r
'.J

K
ko

n,
;!

iJ
f.'

[i
iil

us
tr

fB
l/P

ro
dM

an
iia

lC
FW

L
A

N
vI

.O
.p

df

N
ow

ab
ou

t
th

e
pr

is
m

ch
ip

se
t

I'v
e

be
en

tr
yi

ng
to

lo
ca

te
al

lo
f

th
e

in
fo

rm
at

io
n

th
at

Is
av

ai
la

bl
ew

ith
ou

ta
n

N
D

A
.

I
am

gu
es

si
ng

th
at

fo
rC

om
pa

ct
Fl

as
hc

ar
ds

,a
ll

of
th

em
ar

e
us

in
gt

he
"p

ri
sm

3-
ch

ip
se

t
D

oe
sa

ny
on

e
kn

ow
if

th
er

e
Is

a

sp
ec

if
ic

ch
ip

fo
rc

om
pa

ct
fl

as
h,

or
Is

It
ac

tu
al

ly
us

in
gt

he
"p

an
da

"
ch

ip
,t

he
IS

U
87

1.

A
no

th
er

po
ss

ib
ili

ty
m

ig
ht

be
"p

ris
m

2.
5"

ch
ip

se
tI

th
in

kt
he

ch
ip

of
In

te
re

st
In

th
at

ch
ip

se
tw

ou
ld

be
th

e
IS

L3
87

3B
.

Fr
om

a
pr

og
ra

m
m

er
's

po
in

to
fv

ie
w

,t
he

U
nu

x
dr

iv
er

s
se

em
to

Im
pl

y
th

at
th

e
pr

ism
"2

,2
,5

an
d

T
ch

ip
sa

re
an

ab
ou

tth
e

sa
m

e.
If

so
,t

he
n

yo
um

ay
w

an
tto

lo
ok

in
to

th
e

da
ta

av
ai

la
bl

e
fo

rt
he

ol
de

rH
FA

3B
42

ch
ip

.

I
ha

ve
fo

un
d

th
eo

pe
n

so
ur

ce
"h

os
ta

p"
Li

nu
x

dr
iv

er
to

be
pr

et
ty

us
ef

ul
.I

ta
tl

ea
st

ha
s"

id
ef

ln
es

"f
or

th
ep

ris
m

re
gi

ste
rs

.
Y

ou
c
a
n

re
ad

a
b

o
u

t
It

h
er

e:

M
il

:l
..

i-
'p

.j
|.

lt
t.

l.
1

i,
'

H
op

e
th

is
in

fo
rm

at
io

n
Is

us
ef

ul
to

yo
u

al
l.

W
illi

am

Th
is

Is
re

all
y

go
in

g
to

sh
ow

m
yl

ac
k

of
kn

ow
le

dg
e

w
.r.

t.
th

e
co

m
pa

ct/
FL

A
SH

,b
ut

m
ya

ss
um

pt
io

ns
ar

et
ha

tt
he

co
m

pa
ct

Fl
AS

H
sp

ec
w

ou
ld

be
a

re
co

m
m

en
de

d
in

te
rfa

ce
tim

in
g

sp
ec

(I.
e.

a
bu

ss
pe

c)
w

he
re

th
e

sp
ec

,f
or

th
e

Pr
ism

ch
ip

w
ou

ld
,o

f
co

ur
se

,b
e

th
e

im
pl

em
en

ta
tio

n
of

th
e

pa
rti

cu
la

ri
nt

er
fa

ce
,Y

ou
ra

is
ea

go
od

po
in

t;T
ha

tI
s,

is
th

e
w

ha
ta

ru
th

e
sp

ec
ifi

cs
of

th
e

In
te

rfa
ce

an
dw

he
re

th
et

im
in

g
fit

s
m

to
th

at
sp

ec
,v

er
se

s
th

e
Im

pl
em

en
ta

tio
n

tim
in

g.
Il

ld
ow

nt
oa

ri
th

ed
oc

un
en

uy
ou

re
fe

re
n

ce
d

an
d

h
av

e
a

lo
ok

-s
ee

.

>
I

am
gu

es
si

ng
th

at
fo

rC
om

pa
ct

Fl
as

h
ca

rd
s,

al
lo

ft
he

m
ar

e
us

in
g

th
e

"p
ris

m
3"

ch
ip

se
tD

oe
s

an
yo

ne
kn

ow
if

th
er

eI
sa

sp
ec

ifi
c

ch
ip

fo
rc

om
pa

ct
fla

sh
,o

ri
sf

ta
ct

ua
lly

us
in

g
th

e
"p

cm
cla

"
ch

ip
,t

he
IS

U
87

1.
A

tk
x1

w
po

ss
ib

ili
ty

m
ig

U
rt

e'
pr

ta
n

2.
5"

ch
ip

se
t

It
hi

nk
th

e
ch

ip
of

In
te

re
st

In
th

at
ch

ip
se

tw
ou

ld
be

th
e

IS
L3

S7
3B

.

Fr
ed

(o
rP

et
er

)i
sI

sp
os

sib
ly

to
m

en
tio

n
w

hi
ch

fla
vo

ro
ft

he
Pr

isi
m

Is
in

th
eT

EW
-2

22
CF

w
ith

ou
td

ish
on

or
in

g
th

eN
DA

yo
u

n
a
v

e
w

it
h

T
ri

d
e
n

t?

Ia
m

ru
nn

in
g

m
y8

02
.U

g
ne

tw
or

k
w

ith
a

co
up

le
of

80
2.

11
b

de
vi

ce
s(

To
sh

la
pt

op
.A

ird
ro

p)
.

Al
lc

ith
er

no
de

sa
re

g
no

de
s.

I
na

ve
a

W
in

do
w

sM
ed

ia
Se

rv
er

ru
nn

in
g

a
M

us
tcM

atc
h

10
UP

nP
se

rv
er

to
fw

rf
«g

ea
rh

P
10

1s
(s

hi
te

bo
xe

s,
do

it
ev

er
pu

rc
ha

se
on

e)
.

M
yr

ou
te

rI
sa

U
nk

sy
sW

RT
54

G
.

rm
ve

ry
ha

pp
y

w
ith

th
e

ro
ut

er
...

•••
he

p
a
tc

h
th

e
F

re
d

a
d

v
is

e
d

w
a
s:

v
o

i
d



/
/

S
e
n
d

T
x
F
-

g
e
t
_
f
r
e
e
_
T
x
F
()
;

i
f

(
T
x
F

=
=

0
)

r
e

=
1
?

e
l
s
e

i
f

(
u
i
p
^
l
e
n

<
4
0

+
U
I
P
_
L
L
H
_
L
E
N
>

b
_
w
r
i
t
e
_
3
!
T
x
F
,

r
x
d
a
t
a
l
e
n
g
t
h
_
o
f
f
s
e
t
,

s
l
e
n
,

2
,

u
i
p
_
b
u
f
,
u
i
p
_
l
e
n
,

0
,

0
)

!

e
l
s
e

b
_

w
ri

te
_

3
(T

x
F

,
rx

d
a
ta

le
n

g
th

_
o

ff
s
e
t,

&
le

n
,

2
,

Cu
ilp

D
uf

)
UI

P_
LL

H_
LE

N+
40

V
•

u
ip

ja
p

p
d

at
a,

.
u

ip
_

lm
-

40
-

U
IP

_L
LH

_L
EN

);

if
(r

e
=

se
nd

_c
om

m
an

d(
Q

xQ
10

B
,

T
xF

))
'

(

//
p

r
in

tf
(
"
\r

\n
T

r
a
n

s
m

it
f
a
il

e
d

"
)
;

d
o

e
v

e
n

t
h

o
u

s
e
k

e
e
p

in
g

(
)
;

u
ip

_
_

b
u

f
c
o

n
ta

in
s

th
e

v
a
ri

a
b

le
p

a
rt

o
f

th
e

fr
a
m

e
,

a
n

d
u

ip
_

a
p

p
d

a
ta

c
a
n

co
m

e
fr

o
m

"
so

m
e
w

h
e
re

e
ls

e
"
.

I
f

y
o

u
r
e
a
ll

y
in

e
e
d

to
h

a
v

e
a

1
5

0
0

-b
y

te

v
a
ri

a
b

le
o

u
tg

o
in

g
p

a
c
k

e
t,

y
o

u
n

e
e
d

to
d

e
c
la

re
th

a
t

u
ip

_
b

u
f

is
o

f
th

a
t

s
iz

e
b

u
t

f
o

r
m

an
y

a
p

p
li

c
a
ti

o
n

s
th

is
is

n
o

t
n

e
c
e
s
s
a
ry

.

T
h

e
O

x
lO

B
is

a
T

X
co

m
m

an
d

w
it

h
th

e
R

E
C

Y
C

L
E

b
it

s
e
t

to
re

c
y

c
le

th
e

b
u

f
f
e
r

w
h
e
n

f
i
n
i
s
h
e
d
.

H
i

A
l
l
,

I
j
u
s
t

w
o
n
d
e
r
e
d

w
h
a
t

o
t
h
e
r

p
e
o
p
l
e

a
r
e

g
o
i
n
g

t
o

u
s
e

t
h
e
i
r

A
i
r
D
r
o
p
s

f
o
r
?

I
t

i
s

g
e
n
e
r
a
l

t
i
n
k
e
r
i
n
g

o
r

d
o

y
o
u

h
a
v
e

r
e
a
l

u
s
e
s
?

T
i
n
k
e
r
i
n
g

i
s

O
K

(
I

d
o

l
o
t
s

o
f

i
t
)

b
u
t

k
n
o
w
i
n
g

a
b
o
u
t

s
o
m
e

r
e
a
l

u
s
e

f
o
r

t
h
e
a
e

t
h
i
n
g
s

i
s

a
l
w
a
y
s

e
n
t
e
r
t
a
i
n
i
n
g

a
n
d

i
n
t
e
r
e
s
t
i
n
g
.

M
y

i
n
t
e
r
e
s
t

i
s

t
h
a
t

I
w
a
n
t

t
o

g
e
t

N
e
t
B
A
S
I
C

r
u
n
n
i
n
g

o
n

t
h
e

A
V
R
.

I

a
l
r
e
a
d
y

h
a
v
e

i
t

r
u
n
n
i
n
g

o
n

s
o
m
e

l
a
r
g
e
r

E
t
h
e
r
n
e
t
-
b
a
s
e
d

M
S
P
4
3
0

b
o
a
r
d
s

a
n
d

t
h
i
s

i
s

t
h
e

f
i
r
s
t

p
o
r
t

t
o

a
n

A
V
R
.

N
o
t

o
n
e

t
o

c
h
a
n
g
e

o
n
e

t
h
i
n
g

a
t

a

t
i
m
e
,

I
w
e
n
t

t
h
e

w
h
o
l
e

h
o
g

a
n
d

c
h
a
n
g
e
d

a
r
c
h
i
t
e
c
t
u
r
e

(
M
S
P
4
3
0

t
o

A
V
R
)
,

c
o
m
p
i
l
e
r

(
C
r
o
s
s
W
o
r
k
s

f
o
r

M
S
P
4
3
0

t
o

C
r
o
s
s
W
o
r
k
s

f
o
r

A
V
R
)

a
n
d
l
i
n
k

l
a
y
e
r

(
C
S
8
9
0
0
A
L
A
N

t
o

P
R
I
S
M
-
b
a
s
e
d

W
L
A
N
)
.

I
t
'
s

t
a
k
e
n

m
e

a
w
h
i
l
e

t
o

g
e
t

a
l
l

m
u

d
u
c
k
s

i
n

a
l
i
n
e
,

b
u
t

a
t

l
e
a
s
t

I
'
m

t
h
e
r
e

n
o
w
.

:
-
)

Y
o
u

g
o
t
t
a

u
s
e

y
o
u
r

p
r
o
d
u
c
t

i
n

a
n
g
e
r

t
o

k
n
o
w

w
h
a
t

i
t

i
s

g
o
o
d

a
n
d

b
a
d

a
t
,

a
n
d

w
h
e
r
e

t
h
e

w
r
i
n
k
l
e
s

a
r
e
.

T
h
e

l
a
s
t

w
e
e
k

h
a
s

b
e
e
n

e
n
l
i
g
t
e
n
i
n
g
.

T
h
e

A
i
r
D
r
o
p

h
a
s

b
e
e
n

f
r
u
s
t
r
a
t
i
n
g

(
g
e
t
t
i
n
g

p
a
c
k
e
t
s

o
u
t

o
f

t
h
e

s
u
c
k
e
r
,

E
t
h
e
r
e
a
l

t
r
a
c
e
s
,

y
o
u

n
a
m
e

i
t
)

a
n
d

h
a
s
,

o
f

c
o
u
r
s
e
,

g
i
v
e
n

t
h
a
t

r
u
s
h

m
o
m
e
n
t

w
h
e
n

t
h
i
n
g
s

s
t
a
r
t

t
o

w
o
r
k

a
n
d

t
h
e

N
e
t
B
A
S
I
C

s
i
g
n
o
n

c
a
m
e

u
p

o
n

t
h
e

s
c
r
e
e
n
.

I
t
'
s

b
e
e
n

3
a
m

a
n
d

4
a
m
b
e
f
o
r
e

I
w
e
n
t

t
o

b
e
d

f
o
r

t
h
e

w
h
o
l
e

o
f

t
h
i
s

w
e
e
k
.
.
.

N
o
w
,

I
j
u
s
t

n
e
e
d

a
n

A
i
r
D
r
o
p

w
i
t
h

a
s
t
o
n
k
i
n
g

3
2
K

R
A
M

c
h
i
p

o
n

i
t

a
n
d

t
h
a
t

w
o
u
l
d

m
a
k
e

N
e
t
B
A
S
I
C

j
u
s
t

s
o

c
u
t
e

o
n

t
h
e

A
V
R
.
.
.

Re
ga
rd
s,

:M
y

In
iti

al
us

eI
st

ha
tI

am
pl

ay
in

o
wK

h
ro

bo
ts,

an
d1

w
an

tla
do

ra
ft

er
m

or
e

th
an

th
eo

ld
bo

rh
gf

al
lo

w
a

Un
a'

or
'd

on
'tb

um
p;

. In
to

th
in

gs
'.

T
od

og
oo

ds
tu

ffw
ith

na
vi

ga
tio

n,
m

ap
-m

ak
in

g,
et

cI
ne

ed
fu

ll-
bl

ow
n

PC
ba

ck
up

.
So

,I
ne

ed
to

all
ow

m
y

i
R

ob
ot

to
in

te
rf

ac
e

to
a

PC
(ru

nn
in

g
a

su
ite

of
JIN

W
A

V
A

ap
pa

).
T

he
Ih

k
ha

d
to

ba
w

ire
le

ss
,a

o
th

at
go

tI
do

w
nt

o
w

ire
te

sa
j

:R
S

2
3

Z
,B

lu
eb

>
af

ta
n

d
S

D
2

.l
lb

.
W

B
.U

b
w

o
n

b
ec

au
se

:

(a
)

It
's

fa
st

er

(b
)

Id
o

n
t

n
es

d
an

ad
ap

te
ra

t
th

e
ci

th
er

en
d

,
Ic

an
lu

bl
m

ak
e

(h
e

ro
bo

t
a

de
vi

ce
on

m
y

ne
tw

or
k

(c
)

It
hu

ge
ly

sj
m

p
p

es
lh

ad
ay

a
pr

og
ra

m
m

in
g

O
h

ye
a,

an
d

I'm
al

so
lo

ok
in

ga
tw

or
ki

ng
th

e
op

po
si

te
di

re
ct

io
n

to
Pa

ul
an

d
pu

sh
in

g
th

e
A

ir
D

ro
pc

od
e

on
to

a
M

B
P4

3D
.

Th
at

's
Ju

Bt
tln

ka
rto

gl
"

~"

Ju
li

a
n

A
ff

lh
l

P
er

h
a

p
s

I'l
ls

ti
ck

w
it

h
F

re
d'

s
co

d
e

fo
r

a
bi

tl
on

ge
r

an
d

Ju
st

p
o

a
ch

bi
ts

of
T

C
P

a
s

an
d

w
h

en
.

O
ve

r
fi

ie
sh

or
tt

er
m

I'm
tr

yi
ng

to
se

n
d

hi
gh

bH
ra

te
au

di
o

fr
om

th
e

al
rd

ro
p-

p
to

8
pc

.
al

so
,

Iw
an

t
to

st
at

is
ti

ca
ll

y
ch

ar
ac

te
ri

ze
pa

ck
et

er
ro

rs
an

d
lo

ss
es

at
th

e
pc

si
de

,a
nd

po
ss

ib
ly

h
a

ve
It

ta
lk

ba
ck

to



&

T
h

e
sy

m
p

to
m

s
a
re

th
a
t

I
ca

n
ap

p
ar

en
tl

y
lo

ad
a

p
ro

g
ra

m
u

n
d

er
A

V
R

S
tu

di
o

an
d

1
ca

n
se

tt
h

e
fu

se
b

it
s,

b
u

t
un

fo
rt

un
at

el
y

1

c
a
n

t
re

ad
an

y
re

gi
st

er
s

or
an

y
m

em
or

y
o

u
to

f
th

e
A

V
R

.B
ec

au
se

of
th

is
,

I
do

n'
tk

no
w

w
he

th
er

it
is

p-
og

ra
m

m
ed

or
n

o
t

fv
e

tr
ie

d
se

tt
in

g
th

e
fu

se
bi

ts
to

d
o

ck
in

te
rn

al
ly

an
d

ex
te

rn
al

ly
an

d
n

et
h

er
al

lo
w

s
m

e
to

de
bu

g
th

e
A

V
R(

al
th

ou
gh

th
e

O
C

D
fu

se
Is

en
ab

li
ng

O
C

O
de

bu
g)

.

M
yc

ur
re

nt
fu

se
M

s
ar

e
O

xf
70

x1
9

O
xd

fw
hi

ch
is

ok
,

I
th

in
k.

L
oc

k
bi

ts
ar

e
Gx

fT
.

T
he

A
ir

O
ro

p-
A

ju
st

su
dd

en
ly

st
op

pe
d

w
or

ki
ng

...

A
ny

,I
de

as
?

..
,„

,.
.

.,.
—

,„
•„

No
m

at
te

r,
a

lo
to

fb
lin

d
fid

dl
in

g
fix

ed
It

.S
tra

ng
e.

m

H
i

B
ill

W
el

l,
yo

u
ca

n
do

ex
ac

tly
th

e
sa

m
e

on
W

in
do

w
s:

Pi
ng

-1
14

62
19

2.
16

U
0.

11
0

us
in

g
st

oc
k

A
ir

D
ro

p-
A

fi
rm

w
ar

e
on

m
y

W
LA

N
:

Pi
ng

in
g

1
9

2
.1

6
8

.0
.1

1
0

w
ith

1
4

6
2

b
y

te
s

of
d

at
a:

R
ep

ly
fr

om
19

2.
16

8,
0.

11
0;

b
y

te
s-

1
4

6
2

ti
m

e-
5

3
m

sT
T

L
-1

2
8

R
ep

ly
fr

om
19

2.
16

8.
0.

11
0:

by
te

s-
14

62
tt

m
e-

53
m

s
T

T
L

-1
28

R
ep

ly
fr

om
19

2.
16

S
.0

.1
10

:
b

y
te

s-
1

4
6

2
tl

m
e-

5
5

m
s

T
T

L
-1

28

R
ep

ly
fr

om
1

9
2

.1
6

8
.0

.1
1

0
:

b
y

te
s-

1
4

6
2

tl
m

e-
5

3
m

s
T

T
L

-1
2

8

U
si

ng
m

y
m

od
if

ie
d

fi
rm

w
ar

e
w

hi
ch

un
de

rp
in

s
m

y
uI

P
po

rt
:

Pi
ng

in
g

19
2,

16
8.

0,
11

0
w

ith
14

62
by

te
s

of
da

ta
:

R
ep

ly
fr

om
19

2.
16

8.
0.

11
0:

b
y

te
s-

1
4

6
2

tl
ro

e-
4

7
m

s
T

T
L

-1
28

R
ep

ly
fr

om
19

2.
16

8.
0.

11
0:

b
y

te
s-

1
4

6
2

tl
m

e-
4

7
m

s
T

T
L

-1
28

R
ep

ly
fr

om
19

2,
16

8.
0.

11
0:

b
y

te
s-

1
4

6
2

tl
m

e-
4

7
m

s
T

T
L

-1
28

R
ep

ly
fr

om
19

2.
16

8.
0.

11
0:

b
y

te
s-

1
4

6
2

tl
m

e«
47

m
s

T
T

L
-1

2B

T
he

m
od

if
ie

d
fi

rm
w

ar
e

is
,

u
n

m
o

d
if

ie
d

.
Y

M
M

V
.

H
IG

uy
s,

I
no

w
ca

n
re

po
rt

th
at

I
ha

ve
uI

P
w

or
ki

ng
on

th
e

A
lrD

ro
p-

A
I

Y
es

,I
ca

n
te

ln
et

In
to

m
y

N
et

B
A

SI
C

In
te

rp
re

te
r

ru
nn

in
g

on

th
eA

kO
ro

p,
w

ri
te

(s
m

al
l)

pr
og

ra
m

s
In

B
A

SI
C

an
d

ru
n

th
em

w
iie

le
ss

ly
us

in
g

a
te

ln
et

se
ss

io
n.

:-
)

uI
P

in
th

is
co

nf
ig

ur
at

io
n

Is
ab

o
u

t
5K

,w
ith

te
ln

et
se

rv
ic

es
an

d
A

R
P.

Y
ou

ca
n

ad
d

In
an

H
T

T
P

se
rv

er
to

o,
an

d
It

g
et

s
aD

ttl
e

bi
gg

er
(m

os
tly

th
e

fi
lin

g

sy
st

em
).

;

W
he

n
I

g
e
t

It
a

lit
tle

m
o

re
st

ab
le

,
m

tr
y

an
d

p
o

st
so

m
e

re
su

lt
s.

R
gd

s,

H
i,

Pa
ul

T
ha

nk
s

fo
r

po
in

tin
g

th
at

ou
t.

-A
nd

,t
ha

nk
s

fo
r

th
e

fi
x:

-)
I

w
nu

ld
ha

ve
be

en
m

or
e

th
an

ha
pp

y
to

pu
bl

is
h

th
e

de
fi

ne
s.

U
nf

or
tu

na
te

ly
,

w
it

ho
ut

th
e

N
D

A
w

ith
C

on
ex

an
tn

on
e

of
th

is
m

ay
ha

ve
ha

pp
en

ed
:-

)S
o

,
I

de
ci

de
d

to
pl

ay
th

e
g

am
e

an
d

ho
pe

fo
rt

he
b

es
tT

he
go

od
ne

w
s

Is
th

at
I

se
e

aU
of

yo
u

"b
re

ak
in

g
th

e
co

d
e'

b
y

us
hg

m
y

so
m

ew
ha

tc
ry

pt
ic

so
ur

ce
(a

n
un

de
rs

ta
te

m
en

t)
as

a
ba

se
li

ne
an

d
as

so
ci

at
in

g
tt

w
ft

h
cf

ie
n

so
ur

ce
dc

oj
m

en
ta

tl
on

.
A

s

fa
r

as
I

kn
ow

,
th

er
e

is
no

la
w

ag
ai

n
st

th
a
t

So
,

ke
ep

it
up

an
d

al
lo

f
m

y
co

de
wU

I
be

gi
n

to
m

ak
e

lo
ts

of
se

n
se

to
yo

u
ar

t.

T
he

w
ho

le
Id

ea
be

hi
nd

th
ts

pr
oj

ec
t

w
as

to
gi

ve
us

em
be

dd
ed

gu
ys

a
w

ay
to

us
e

80
2.

11
b

to
ou

r
ad

va
nt

ag
e:

-)
I

am

th
ri

lle
d

w
ith

w
h

at
I

am
se

ei
ng

co
m

e
o

u
to

f
th

is
gr

ou
p!

G
re

et
in

gs
,

Is
an

yo
ne

ru
nn

in
g

a
bo

ot
lo

ad
er

on
yo

ur
ai

rd
ro

p-
P

?

If
no

t,
do

yo
u

re
-f

la
sh

th
e

p
ar

tv
ia

L
V

P
or

H
V

P?

M
y

ho
m

eb
re

w
IC

SP
Is

hi
gh

-v
ol

ta
ge

on
ly

.

rm
co

ns
id

er
in

g
a

"m
od

*
to

d
ie

b
o

ar
d

-
H

ft
th

e
ou

tp
ut

le
g

of
th

e
3.

3
vo

lt
re

gu
la

to
r,

an
d

ad
d

a
"l

um
pe

r"
to

th
e

pr
ot

ot
yp

in
g

ar
ea

an
d

th
en

I
co

ul
d

ru
n

th
e

bo
ar

d
at

S
vo

lts
w

hi
le

do
in

g
IC

SP
.

A
ny

ci
th

er
su

gg
es

ti
on

s?

T
h

an
k

s,

W
il

li
am

P
au

l,

[G
re

at
ne

w
s,

m
cu

rre
nt

ly
w

or
ki

ng
on

en
ca

ps
ul

at
in

g
th

e
T

dr
iv

er
sI

nt
he

PI
C

ve
re

ic
fl.

w
th

ey
're

no
Ic

nt
^

m
ix

ed
In

w
ith

[th
eT

CP
/I

CM
P/

IP
/A

RP
co

de
,a

nd
yo

u
ha

ve
a

ba
sic

;g
et

F
ra

m
eO

pu
tf

ra
m

eO

^w
ait

fo
rO

ata
O

jw
ar

tT
oS

en
dO

;ln
ttN

IC
()

]t
yp

e
In

te
rf

ac
e.

W
ill

do
in

gt
hi

s
pu

tm
e

In
a

go
od

pl
ac

e
to

po
rt

m
uI

P?
(I

ha
ve

rV
tl

oo
ke

da
t

%
th

or
ou

gh
ly

y
et

as
Ia

m

:w
ai

tin
gf

or
a

M
SP

IP
bo

ar
d

w
hi

ch
bj

cu
rr

en
tly

w
ai

tin
g

fo
r

m
e

to
pa

y
th

e
cu

st
om

sc
ha

rg
el

)

Ju
li

an

Y
ou

kn
ow

,
I

re
ck

on
It

do
es

cu
st

om
er

s
an

d
bu

s'
ne

ss
es

al
ik

e
a

db
de

rv
tc

e
w

he
n

th
ey

hi
de

th
ei

r
te

ch
ni

ca
ld

et
ai

ls
be

hi
nd

an

N
D

A
.T

h
e

"j
oi

n
th

e
cl

ub
"

m
en

ta
lit

y
re

al
ty

m
ak

es
m

e
pr

ic
kl

y.



u
n

si
g

n
ed

ch
ar

de
fS

S
ID

fl
-*

";
j

air
dr

op
_c

on
fiQ

2(
BS

S,
0,

N
U

t.L
);

|

ai
rd

ro
p_

co
nf

ig
2(

S
S

ID
,0

.t
je

fS
S

ID
);

ff
(k

ey
!»

N
U

U
.)

{

if
(s

tr
le

n(
(c

ha
r

*>
ke

y)
™

5)
aI

rd
ro

p_
co

nf
lg

2(
yr

eP
_S

E
T

_K
E

Y
_6

4,
0,

ke
y)

;

el
se

ai
rd

ro
p_

co
nf

lo
2{

W
E

P
_S

E
T

_K
E

Y
.1

28
,0

,k
ey

);

aW
ro

p_
co

nf
ig

2(
W

E
P

_U
S

E
_K

E
Y

,0
,N

U
L

L
);

al
rd

ro
p_

co
nf

if
l2

(W
E

P
_A

U
T

H
_P

R
IV

A
T

E
,0

,N
U

L
L

);

sJ
rd

ro
4}

_t
»n

fl
g2

{V
V

E
P_

O
N

,0
,N

U
L

L
);

} el
se

al
rd

ro
p_

co
nf

ig
2(

V
V

E
P

_O
F

F
,0

,N
U

L
g;

Iv
cx

d
m

ai
n(

vo
id

)

:<

un
si

gn
ed

H
it

l,
te

m
p,

ev
st

at
_d

at
a;

|
un

sig
ne

dc
ha

rr
e;

j
un

sig
ne

d
ch

ar
pr

efe
rre

dS
Sl

DQ
»"

";

I
ur^

ne
dc

^rW
B>

lC
ey

OX
]-f

J^l
,0x

79
^x

36
,O

xO
t,O

x4
c,O

};

ln
it_

U
SA

R
T

(S
76

00
);

In
lC

cL
ca

rd
O

;

1
'

J

//
aW

rc
p_

co
nf

lg
2(

B
S

S
,O

fl
U

L
L

);

//a
ir

dr
cv

jC
on

fi
t^

SS
ID

.O
^p

re
fe

rr
ec

tS
SI

D
};

//
ah

d
rc

^
co

n
fi

g
^

(W
a>

JC
T

Jt
^

jM
A

w
m

C
ey

O
);

//
al

rd
ro

p_
co

rm
W

W
E

P
_U

S
cU

cE
Y

,0
^i

JL
L

);

7/
al

rd
rc

i)
_c

ef
lf

ki
2(

W
B

'jU
JT

H
_P

W
V

A
T

E
,0

^U
a)

;

//a
ir

dr
c«

M
ro

nr
lg

2(
W

B
>_

O
N

,0
^U

L
L

);

W
lfU

ni
trj

rV
E

PK
cy

O
);

iI
fy

ou
ch

an
ge

th
e

la
st

lin
et

o
w

tfU
ni

tfM
U

LL
)

yo
ul

ls
ee

th
at

w
m

jn
lt

se
le

ct
st

he
W

B>
_O

FF
op

tio
n

fr
om

aW
ro

p_
eo

nf
ig

2.

jt
o

a
64

H
*

ke
y,

ub
sH

M
yo

ur
R

va
lu

es
in

pl
eu

Fo
ra

12
8-

bi
tk

ey
,(

nf
tsB

se
:W

EP
K

ey
O

Q
to

co
nt

ai
nd

ie
13

by
te

s
of

ke
y

da
ta

fo
llo

w
ed

by
a

i3
ro

by
te

.

T
o

ex
pl

ai
n:

B
SS

/
IB

S
S

:
(e

le
ct

a
w

he
th

er
th

is
la

an
in

fr
as

tr
uc

tu
re

o
f

ad
-h

oc
ne

tw
or

k

;S
SI

O
:s

et
s

th
e

pr
ef

er
re

d
SS

ID
-

"
m

ea
ns

co
nn

ec
t

to
an

y

;W
EP

_5
ET

ja
=T

_.
«

:t
e
a

th
e

sp
ec

if
ie

dk
ey

(0
,1

,2
,3

)
w

«h
a

64
-b

rto
r

12
8-

bt
tk

ey

iW
EP

_U
SE

_K
EY

:t
ed

s
th

e
C

F
ca

rd
w

hi
ch

ke
y

(0
,1

,2
,3

)
to

us
e

j iW
EP

_A
U

TH
_*

;c
ho

os
e*

th
e

>u
th

en
tic

at
k>

n
m

od
e-

sh
ar

ed
or

pr
iv

at
e

iW
E

PJ
D

N
/

W
B

\_
O

rT
:

pr
et

ty
ob

vi
ou

s

I'm
aw

ar
e

th
at

th
a

(r
at

he
rc

rt
K

le
)m

o
n

is
m

yo
u'

re
(i

rr
tb

sl
to

lr
«y

«w
ith

ri
cn

-w
o

fi
M

lb
yt

e,
b

^

iw
tfl

jn
ft

to
ac

ce
pt

a
ke

yL
en

gt
h

pa
ra

m
et

er
.

iJ
uH

an

\f
vi

i.

IQ
h

w
e
i.

Js
b

jH
B

Jw
je

n
in

ju
"^

^



al
rd

ro
p_

us
er

.
2

sub
jec

tR
e:L

^
^

^
H

i,
A

le
x

Iw
as

intr
igu

ed
by

you
ral

ias
V

Rem
inri

c
oe

ra
ct

o
st

an
da

rd
L

im
ap

bt
cm

^B
a^

e,
^,

,
^

"^
^

^
o

fm
e^

in
g

Go
ng

ure
???

^
W

^P
W

SM
^^

S^
^-

^^
,w

hi
,S

at
tft

eM
nK

^n
go

nn
ow

..^
^.

fin
*»"

-"
»>

«-•
ted

Bf
tat

,^
"t

m
^^

^^
--

^r
e^

-t
o-

--
-:

->
H

0w
ev

er
,^

to
ge

t

ag
re

em
en

tc
ou

ld
th

ey
ha

ve
sig

ne
d?

ar
en

tth
eo

ps
ns

ou
rc

e
3r

$8
ft'

D
ifc

«s
--

fo
r

su
re

,
it

se
em

s
O

dd
.

la
te

r

-A
le

x

PS
:

Z
Z

T
Q

P
R

O
C

K
S

I
ha

ve
tr

ie
d

th
e

U
nk

sy
s

cf
-c

ar
d

W
C

F1
2

in
th

e
ai

r-
D

ro
p

an
d

th
er

e
se

em
s

to
be

no
di

ff
er

en
ce

be
tw

ee
n

it
an

d
th

e
tr

en
d.

M
ay

be
th

er
e

Is
a

cl
u

e
to

th
e

ch
ip

se
t.

.

•;
'^

in
j^

;;
j;

;_

-a
ir

d/
op

^u
se

r.
2

H
i,

M
an

fr
ed

Yo
u

ca
n

a*
*,

LS
eth

fi
£

*
<

_
_

_
_

«G
ear

CF
card

and
^

buf
gm

gan
ten

naM
Ht

Fr
ed

,

To
pic

:A
ird

rop
an

dQ
oS

Hi
Fr

ed
,A

ll,

I
w

as
go

in
g

to
po

rt
th

e
uI

P
to

A
ir

dr
op

-A
;b

ut
th

en
1

sa
w

yo
ur

m
cs

sa
y

u
.

R
eg

ar
ds

,

-m
a
rt

in

H
i,

D-
Li

nk
C

Fc
a*

..

T
m

cu
rr

en
tly

lia
si

ng
w

ith
A

da
m

D
un

ke
ls

on
th

is
on

e.
T

he
pr

ob
le

m
is

th
at

uI
P

0,
9

is
ra

tt
er

be
hi

nd
th

e
u'

m
es

,t
te

uI
P

in

Co
nB

kl
is

be
tte

r(
fa

ste
r,

few
er

bu
gs

),
ijf

ixe
d

so
m

en
fth

e
bu

gs
In

0.9
bu

ti
fs

no
tb

ein
g

pu
tb

ac
ki

nto
th

e
0.9

rel
ea

se
as

I
su

sp
ec

t
A

da
m

is
do

in
g

ot
he

r
th

in
gs

.
I

m
od

de
d

ut
P

to
ta

ke
ac

co
un

to
f

H
ie

LL
C

an
d

SN
A

P
he

ad
er

s,
w

hi
ch

w
as

p
re

tt
y

ea
sy

.



I'm
no

tt
id

yi
ng

up
th

e
de

vi
ce

dr
iv

er
by

lo
ok

in
g

at
th

e
Li

nu
x

co
de

.W
he

n
it'

sa
llf

in
ish

ed
,m

po
st

it.
Bu

tr
ig

ht
no

w
,it

's
no

-

re
al

ly
w

ha
ty

ou
'd

ca
ll

ul
tr

as
ta

bl
e,

pr
ob

ab
ly

be
ca

us
e

I'm
pu

sh
in

g
m

yl
uc

k
a

bi
tb

ye
ng

in
ee

rin
g

in
qu

ite
a

to
to

fs
tu

ff
su

ch

as
m

y
BA

SI
C

in
te

rp
re

te
r,

w
hi

ch
le

av
es

pr
ec

io
us

lit
tle

RA
M

fr
ee

.

G
iv

e
m

e
a

w
ee

k
or

so
an

d
I

sh
ou

ld
ha

ve
D

H
C

P
ru

nn
in

g
re

lia
bl

y.
It

s
al

l"
be

ta
qu

al
ity

"
ri

gh
t

no
w

.

-P
au

l
_

_
_

_
_

H
i, Ia
m

ne
w

to
th

is
gr

ou
p.

Is
aw

th
at

th
er

ew
tr

e
m

an
y

m
es

sa
ge

s
su

rro
ud

ln
g

PR
I5

M
2

ch
ip

se
t.

Ia
m

no
ex

pe
rt

in
th

is
,b

ut
I

w
ill

in
g

to
sh

ar
e

so
m

et
hi

ng
t

kn
ow

:

1)
T

he
re

se
em

st
o

be
a

PP
JS

M
2

pr
og

ra
m

m
er

's
m

an
ua

lf
lo

at
in

g
ar

ou
nd

in
th

e
ne

t

ht
tp

:/
/h

o
m

e.
eu

n
et

.a
/j

t/w
if

i/R
M

02
51

.p
df

2)
Ro

y
Fr

an
z

pu
bl

ish
ed

a
Ci

rc
ui

tC
el

la
ra

rti
cl

e
ab

ou
tW

iF
ia

nd
m

ic
ro

co
nt

ro
lle

r,
he

al
so

pu
bl

ish
ed

hi
sd

riv
er

.H
is

dr
iv

er
is

de
an

,b
ut

is
no

tf
ul

l-f
ea

tu
re

d,
an

dh
as

so
m

e
ha

ck
in

g
he

bo
rro

w
ed

fro
m

th
eL

inu
x

dr
iv

er
.T

he
ar

tid
ei

sC
irc

ui
tC

ell
ar

20
03

,

#1
57

.
Y

ou
ca

n
pu

rc
ha

se
th

e
ar

tic
le

fo
r$

1.
00

,a
nd

do
w

nl
oa

d
th

e
dr

iv
er

fo
rf

re
e:

ft
p:

//f
tp

.c
ir

cu
itc

el
la

r.
co

m
/p

ub
/C

lrc
ui

t_
C

el
la

r/
20

03
/1

57
/F

ra
n;

-1
57

.z
ip

3)
T

he
Et

he
m

ut
gu

ys
ha

d
do

ne
a

W
iF

ip
ro

je
ct

,t
he

yw
ro

te
a

W
iF

id
riv

er
ba

se
do

n
Fr

ee
BS

O
co

de
.T

hi
s

dr
iv

er
se

em
st

o
be

fe
at

ur
e

co
m

pl
et

e
(i

th
as

W
EP

,c
ha

nn
el

ch
an

ge
,e

tc
).

T
he

on
ly

dl
ffe

re
nc

ej
fro

m
A

ird
ro

p)
Is

th
at

th
ey

ar
en

ot
us

in
g

GP
IO

to
do

re
ad

/w
ri

te
,

bu
t

ra
th

er
us

ed
a

C
PL

D
-b

as
e

PC
M

CI
A

in
te

rf
ac

e
Y

ou
ca

n
do

w
nl

oa
d

ev
er

yt
hi

ng
fr

om
ht

tp
://

w
w

w
.e

th
er

nu
t.O

e.
'e

n/
w

la
"/

Ia
m

no
ts

ur
ei

fs
ha

rin
g

th
is

in
fo

rm
at

io
n

is
ie

ga
l,

ev
er

yt
hi

ng
ab

ov
e

is
fo

un
d

by
do

in
g

a
sim

pl
e

G
oo

gl
e

se
ar

ch
.I

ts
up

to

yo
u

to
de

ci
de

w
he

th
er

to
do

w
nl

oa
d

th
em

or
no

t.

Al
lI

am
ho

pi
ng

S
th

at
so

m
eo

ne
(fr

om
th

is
el

its
gr

ou
p)

ca
n

un
ify

all
th

is
,a

nd
cr

ea
te

a
w

or
ki

ng
,f

ul
l-f

ea
tu

re
d,

be
tc

er
-

dc
ci

sm
er

rt
ed

,
m

ic
rc

co
nt

ro
ll

er
-b

as
eo

dr
iv

er
fo

r
A

ir
dr

op
-A

.

T
h

a
n

te

-m
ar

tin
__

__
__

__
__

•
ju

st
w

on
de

rin
g

if
sn

yo
ns

ha
st

es
te

d
ho

w
m

uc
h

da
ta

th
ro

ug
hp

ut
th

ep
or

tI/
O

to
th

e
cf

ca
rd

ca
n

ha
nd

le
...

i"
no

pe
"-S

.-=
:£

ex
ce

ed
in

gl
y

slo
w

,i
ha

d
pl

an
sf

or
m

in
im

um
22

->
44

K
3y

t_
s/s

sc
on

d.

H
i,

__
N

I/
O

to
&

5C
=

ca
rd

is
es

ce
ec

llr
-g

ly
cu

ic
s.

Ti
ia

qu
ss

ow
ii

so
ns

af
iff

im
pl

em
er

ita
ao

n.
U

io
ug

ii.
If

yo
ud

on
tk

no
w

a
lo

t

'
ato

ui
TC

P,
yo

u'r
eg

oin
g

to
be

ou
to

fl
uc

k^

Fo
ri

ns
ta

nc
e,

co
ns

id
er

tra
ns

m
itt

in
g

to
th

e
ED

TP
m

od
ul

e
fro

m
a

PC
.

N
ow

,o
n

a
w

ire
d

M
SP

43
0

(8
M

H_
)I

ca
nt

ra
ns

m
rt

1,
00

0
pa

ck
et

s
Of

40
0b

yt
es

in
6s

,s
o

th
at

s
~6

6K
/se

co
nd

an
di

sl
im

ite
d

by
th

eM
SP

43
0

en
d.

On
an

AV
R

ov
er

80
2.

11
b

it
wi

ll
be

le
ss

,
bu

t
I

iia
ve

n'
t

te
st

ed
th

at
ye

t.

Go
in

g
in

th
eo

th
er

di
re

ct
io

n
is

pu
re

pa
in

.
H

av
e

yo
u

he
ar

d
cf

de
la

ye
d

AC
Ks

7
T

oo
ve

rc
om

e
th

ed
ela

ye
d

AC
K

pr
ob

le
m

yo
u

ne
ed

a
fai

rly
In

te
lli

ge
nt

an
dR

AM
-h

un
gr

y
TC

P
im

pl
em

en
ta

tio
n.

L
et

sa
ss

um
e

w
e'r

e
se

nd
in

g
fro

m
'A

irD
ro

pt
o

PC
an

dw
e'r

e
do

in
g

th
es

en
di

ng
w

ith
sim

pl
e

so
ftw

ar
e.

W
e

se
nd

a
pa

ck
et

fro
m

th
eA

irD
ro

p
to

th
eP

C
an

dw
ee

xp
ec

ta
nd

AC
K

ba
ck

-w
e

w
ai

tf
or

th
e

AC
K

to
ar

ri
ve

be
fo

re
se

nd
in

gt
he

ne
xt

pa
ck

et
W

e'l
lt

ry
it

ou
rr

kj
ht

no
w

...
H

ey
,w

ow
!

T
ha

ts
re

al
ly

slo
w

!

W
ha

ts
up

?
T

hi
si

sd
el

ay
ed

AC
K

sy
nd

ro
m

e
w

he
re

di
e

AC
K

fro
m

Pi
eP

C
is

'd
el

ay
ed

*o
n

th
e

as
su

m
pt

io
n

th
at

an
ot

he
r

pa
ck

et
wi

ll
be

co
m

in
g

to
th

eP
C

fai
rly

ra
pi

dl
y

an
d

th
at

th
e

PC
ca

n
AC

K
bo

th
pa

ck
et

so
na

rri
va

lo
ft

he
se

co
nd

pa
ck

et
th

us

sa
vi

ng
on

e
A

CK
tr

an
sm

is
si

on
.

On
ly

tro
ub

le
Is,

th
er

e
*i

sn
t*

a
se

co
nd

pa
ck

et
co

m
ing

qu
ick

ly
af

te
rt

he
fir

st
be

ca
us

e
th

eA
irD

ro
p

Is
wa

iti
ng

fo
rt

he
PC

s
AC

K
an

d
th

e
PC

is
ho

ld
in

g
of

ft
he

AC
K

w
ai

tin
g

fo
rt

he
A

irD
ro

p
to

se
nd

it
an

ot
he

rp
ac

ke
t!

So
,y

ou
ne

ed
at

lea
st

tw
dT

CP
Se

gm
en

ts
in

flig
ht

at
an

yo
ne

tim
ef

rom
the

Air
Dr

op.
Ok

,s
ee

ms
fai

re
no

ug
h.

On
ly

for
RA

M
-c

on
slr

ain
ed

pr
og

ra
m

s
is

a
W

oo
dy

ni
gh

tm
ar

e.
Co

ns
id

er
th

at
yo

uw
an

tto
bo

os
tt

hr
ou

gh
pu

tb
ys

en
di

ng
big

pa
ck

et
so

f,
sa

y,
15

00
by

tes
(In

c
he

ad
er

s)
.

De
lay

ed
AC

Ks
m

ea
n

th
at

yo
u

ne
ed

to
se

nd
tw

o
of

th
es

e,
bu

tth
er

ul
es

of
TC

P
m

ea
n

th
at

th
es

et
w

op
ac

ke
ts

m
ay

ge
tt

os
ta

nd
ea

te
n

by
a

do
ga

nd
re

qu
ire

a
re

tra
ns

m
it

So
,y

ou
ne

ed
-tw

o*
15

00
by

te
pa

ck
et

s
ha

ng
in

g
ar

ou
nd

.B
ug

ge
r.

Th
at

's
3K

!
Io

nl
y

ha
ve

IK
lef

tf
or

so
m

eth
in

g
us

ef
ul

on
th

eE
DT

P..
.

Of
co

ur
se

,y
ou

ca
nr

ed
uc

e
th

eM
SS

hu
tt

ha
tc

ut
so

ut
rig

ht
pe

rfo
rm

an
ce

'a
nd

*
re

du
ce

s
th

e
pa

ck
et

siz
e

yo
u

ca
nr

ec
eiv

e.
Al

la
ro

un
d

m
ise

ry
.

No
w,

it
wo

ul
d

be
'n

ic
e*

to
ke

ep
th

os
e

pa
ck

et
s

in
th

eP
RI

SM
ch

ip
se

tb
ut

th
ec

ur
re

nt
fir

m
w

ar
e

(m
in

e
in

clu
de

d)
au

to
m

at
ic

al
ly

rec
yc

les
tli

e
bu

ffe
rw

he
n

th
ep

ac
ke

tI
ss

en
t

I'm
co

ns
id

eri
ng

*n
ot

*
rec

yc
lin

g
th

eb
uf

fer
in

ca
se

th
ep

ac
ke

tn
ee

ds
to

be
re

tra
ns

m
itt

ed
an

d
th

is
fr

ee
su

p
RA

M
in

th
e

ED
TP

.
(T

hi
s

is
on

eo
ft

he
re

as
on

s
I'd

lik
e

Fr
ed

to
ad

d
EX

TR
A

RA
M

to
th

e

A
ir

D
ro

p.
)

So
,to

an
sw

er
yo

ur
qu

es
tio

n,
it

de
pe

nd
s

ho
w

yo
u

se
nd

th
ed

at
a(

TC
P

or
UD

P)
an

di
nw

hi
ch

di
re

cti
on

an
dw

ha
t

im
pl

em
en

ta
tio

n
te

ch
ni

qe
sy

ou
us

e
dn

th
e

A
irD

ro
p.

Al
li

na
ll,

co
m

pl
ex

.
An

d
th

ec
ur

re
nt

ED
TP

fir
m

w
ar

e
do

es
n'

tp
ro

vi
de

fo
rt

w
op

ac
ke

ts
in

fli
gh

ts
im

ul
ta

ne
ou

sly
.

Th
is

is
w

hy
TO

P
is

su
ch

a
co

m
pl

ex
liS

e
be

as
tie

,w
hy

so
ck

et
s

ar
el

ik
ed

,w
hy

th
ey

ta
ke

up
a

lo
to

fm
em

or
y

(s
ep

ar
at

e
co

nt
ex

ts
)

an
d

w
hy

uI
Pi

s
he

re
(i

tc
ai

do
a

lo
to

ft
hi

si
na

sm
al

la
m

ou
nt

of
RA

M
).

Tm
un

su
re

w
he

th
er

Iw
ill

pu
rs

ue
th

ea
ve

nu
e

of
ke

ep
in

g
pa

ck
et

so
r.

th
e

PR
IS

M
or

no
t.

It
's

a
to

to
fw

or
k,

pr
ob

ab
ly

m
or

e

th
an

I'm
pr

ep
ar

ed
to

pu
t

in
as

a
ho

bb
y

pr
oj

ec
t

R
eg

ar
ds

,

-P
a
u

l

W
ha

tt
hi

ss
ig

na
ls

is
*g

oo
d*

ne
w

s
to

m
e,

sin
ce

im
ru

nn
in

g
th

eP
IC

at
3.3

V
(~

20
m

hz
ac

co
rd

in
g

to
wh

o?
Ith

in
k

fn
sd

sa
id

th
at

)a
nd

Im
do

in
g

ud
p,

wi
th

ap
pl

ica
tio

n
sp

ec
ifi

c
ac

kr
eq

ui
rin

g
pa

ck
ets

do
ne

on
ly

In
ter

m
itt

en
tly

...



I
i

(•••

rv
.n

l

m
y

dr
ea

m
Is

to
st

re
am

17
6

K
B

yt
es

/s
ec

ov
er

th
is

th
in

g.
..f

or
th

e
ab

ov
e

se
tu

p
do

yo
u

st
ill

se
e

it
as

be
in

g
to

ta
lly

o
u

to
f

th
e

qu
es

ti
on

?
w

h
at

if
Ir

an
th

e
PI

C
at

hi
gh

er
vo

lt
ag

e
to

g
e
t

d
ie

40
m

hz
o

u
t

of
It

?

•a
ta

A
s

st
at

ed
be

fo
re

I
am

ne
w

to
th

is
an

d
tr

yi
ng

to
le

ar
n

bu
t

I
ha

ve
ru

n
in

to
a

br
ic

k
w

al
lw

ith
a

V
er

y
si

m
pl

e
pr

oj
ec

t
(s

o
I

th
o

u
g

h
t)

.
I

a
m

us
in

g
th

e
or

ig
in

al
dr

iv
er

s
fo

r
th

e
al

r-
dr

op
-p

an
d

th
e

C
C

S
co

m
pi

le
r.

I
n

ee
d

th
e

ai
rd

ro
p

to
re

ce
iv

e
se

ri
al

d
at

a

on
th

e
IS

23
2

po
rt

an
d

se
nd

it
ou

t
O

n
th

e
R

F
si

de
an

d
in

re
ve

rs
e

I
ne

ed
th

e
da

ta
co

m
in

g
fr

om
th

e
R

F
si

de
to

co
m

e
ou

t
on

th
e

R
s2

32
.A

lla
t

a
ve

ry
lo

w
sp

ee
d

an
d

da
ta

ra
te

.T
hi

sI
sa

pr
oj

ec
tw

er
e

I
re

ce
iv

e
A

PR
S

(A
m

at
eu

r
pa

ck
et

ra
di

o)
da

ta
an

d

R
F

lin
ki

tt
o

a
PD

A
(t

el
ne

t)
so

m
at

Ic
an

ha
ve

al
lt

he
he

av
yE

qu
ip

m
en

tI
n

th
e'

ca
ra

ri
d'

ju
st

ca
ny

th
e

ve
ry

po
rt

ab
le

PD
A

an
d

se
e

al
lt

he
.a

p
rs

da
ta

on
m

y
PD

A
-m

ap
.(

U
si

ng
w

in
-a

pr
s-

ce
).

If
an

yo
ne

co
ul

d
gi

ve
m

e
so

m
e

gu
id

an
ce

on
th

is
-i

t.
w

ou
ld

be

V
er

y
m

u
ch

ap
p

re
ci

at
ed

.

_
M

an
fr

ed
V

A
3W

K

If
yo

u
lo

ok
,F

re
d

ha
s

im
pl

em
en

te
d

In
te

rr
up

t-
dr

iv
en

10
ro

ut
in

es
us

in
g

th
e

U
SA

R
T,

so
yo

u
ca

n
In

vo
ke

th
em

.

T
he

tr
ic

ky
th

in
g

is
th

at
Fr

ed
's

st
ac

k
(a

s
is

)
on

ly
a-

ow
s

th
e

PI
C

to
se

nd
a

pa
ck

et
in

re
sp

on
se

to
a

pa
ck

et
fr

om
th

e
cl

ie
nt

,

so
yo

u
ca

n
on

ly
se

nd
ou

t
yo

ur
d

at
a

w
he

n
th

e
cl

ie
nt

as
ks

yo
u

to
.

A
fe

w
w

ay
s

to
g

et
ro

un
d

th
is

:

(1
)

M
ak

e
th

e
cl

ie
nt

po
ll

th
e

se
rv

er
at

re
gu

la
r

in
te

rv
al

s,
as

ki
ng

'h
av

e
yo

u
go

t
d

at
a

fo
r

m
e'

-
na

st
y

(2
)

U
se

uI
P

-
no

t
a

tr
iv

ia
lj

ob
,

an
d

yo
u'

d
ha

ve
to

po
rt

it
to

PI
C

yo
ur

se
lf

(3
)

I
am

in
th

e
pr

oc
es

s
of

m
od

di
ng

Fr
ed

's
T

C
P

Im
pl

em
en

ta
tio

n
to

al
lo

w
th

e
se

rv
er

to
se

nd
pa

ck
et

s
to

th
e

cl
ie

nt
at

U
so

w
n

di
sc

re
tio

n.
I

go
t

it
w

or
ki

ng
la

st
ni

gh
ta

nd
am

ha
pp

y
to

re
le

as
e

it
on

ce
I

ha
ve

it
tid

ie
d

up
a

bi
t(

an
d

ha
ve

In
co

rp
or

at
ed

th
e

A
irD

ro
p

C
F

dr
iv

er
s)

_
_

_
_

_
_

„
_

_
„
„
_

.
_

_
_

_

—
In

ai
rd

ro
p_

us
er

@
ya

ho
og

ro
up

s.
co

m
,"

Ju
lia

n
Po

rt
er

"
<

j.
po

rt
er

@
c.

..>

w
ro

te
:

>
If

yo
u

lo
ok

,
Fr

ed
ha

s
im

pl
em

en
te

d
in

te
m

ip
t-

dn
ve

n
10

ro
ut

in
es

us
in

g
th

e
U

SA
R

T,
so

yo
u

ca
n

In
vo

ke
th

em
.

Y
e
s

I
h

a
v
e

d
o

n
e

th
a
t

a
n

d
h

ad
no

p
ro

b
le

m
s

w
it

h
it

.

>
T

he
tr

ic
ky

th
in

g
is

th
at

fr
ed

's
st

ac
k

(a
s

is
)o

nl
y

al
lo

w
s

di
e

PI
C

to
se

n
d

a
pa

ck
et

m
re

sp
on

se
to

a
pa

ck
et

fr
om

th
e

cl
ie

nt
,

so
yo

u
ca

n
on

ly
se

n
d

ou
t

yo
ur

da
ta

w
he

n
th

e
cl

ie
nt

as
ks

yo
u

to
.

A
fe

w
w

ay
s

to
g

et
ro

un
d

th
is

:

T
h

is
Is

m
y

p
ro

b
le

m
id

id
n

o
ts

e
e

th
is

(l
ad

e
o

f
ex

p
er

ie
n

ce
ig

u
es

s)

>
(1

)
M

ak
e

th
e

cl
ie

nt
po

ll
th

e
se

rv
er

at
re

gu
la

r
In

te
rv

al
s,

as
ki

ng
'h

av
e

yo
u

g
o

td
at

a
fo

r
m

e'
-n

as
ty

Y
es

a
n

d
w

o
u

ld
n

o
t

b
e

p
o

ss
ib

le
si

n
c
e

I
c
a
n

n
o

t
m

o
d

if
y

th
e

c
li

e
n

t.
..

.

>
(2

)
U

se
uI

P
-

no
t

a
tr

iv
ia

lj
ob

,
an

d
yo

u'
d

ha
ve

to
po

rt
It

to
PI

C
yo

ur
se

lf

H
ey

m
a
y

^
e

In
a

fe
w

m
o

rr
th

s(
y

e
a
rs

:-
()

>
(3

)
I

am
In

th
e

pr
oc

es
s

of
m

od
di

ng
Fr

ed
's

T
C

P
Im

pl
em

en
ta

tio
n

W
al

lo
w

th
e

se
rv

er
to

se
n

d
pa

ck
et

s
to

th
e

cl
ie

nt
at

It
s

ow
n

di
sc

re
tio

n.
I

go
t

it
w

or
ki

ng
la

st
ni

gh
ta

nd
am

ha
pp

y
to

re
le

as
e

it
on

ce
I

ha
ve

It
tid

ie
d

0
-

up
a

bi
t(

ai
id

ha
ve

in
co

rp
or

at
ed

th
e

A
ir

D
ro

p
C

F
dr

iv
er

s)

T
h

an
k

s
v

er
y

m
u

ch
Ju

li
an

ag
ai

n
an

d
(t

h
in

k
iw

ai
tt

ill
is

ee
y

o
u

r
p

ro
g

ra
m

.I
am

al
so

w
ai

ti
ng

fo
r

fr
ed

s
bo

ok
to

c
o

m
e

o
u

t,
th

e
re

Is
v

er
y

li
tt

le
In

fo
o

n
th

is
ty

p
e

o
f

ti
n

k
er

in
g

:-
)

M
an

fre
d

G
re

et
ng

s,

S
o

u
n

d
s

lik
e

a
n

ea
t

pr
oj

ec
t!

K
ee

p
us

p
o

st
ed

on
y

o
u

r
p

ro
g

re
ss

pl
ea

se
.

i i

Ju
st

a
q

u
es

ti
o

n
-

is
It

re
al

ly
re

qu
ir

ed
th

at
"t

el
ne

t"
be

us
ed

ov
er

th
e

rf
lin

k?
O

ne
si

m
pl

e
til

in
g

th
at

co
m

es
to

m
in

d
is

U
D

P.

T
hi

s
w

ou
ld

be
Si

m
pl

er
I

th
in

k.

Q
ui

te
of

te
n,

PD
A

s
ha

ve
su

pp
or

t
fo

rt
he

"P
yt

ho
n"

la
ng

ua
ge

bu
ilt

In
al

re
ad

y.
A

nd
al

th
ou

gh
I

am
no

t
pe

rs
on

al
ty

"s
av

y"
w

ith

Py
th

on
,I

ha
ve

se
en

so
m

eo
ne

w
ri

te
a

U
D

Pa
pp

lic
at

io
n

in
ju

st
10

or
20

lin
es

of
Py

th
on

.

H
ow

ev
er

,!
w

ou
ld

ag
re

e
th

at
w

he
n

it
be

co
m

es
av

ai
la

bl
e,

th
e

te
ln

et
so

lu
tio

n
th

at
Ju

lia
n

m
en

tio
ne

d
w

ou
ld

be
ve

ry
ni

ce

in
d

e
e
d

.

W
ili

ia
m

,A
B4

Y
JX

-
—

-.

Pr
og

ra
m

.;
lik

e
C

E
-A

pr
sa

nd
w

ln
ap

rs
ha

ve
bu

ild
in

ca
pa

bi
lit

ie
s

to
co

nn
ec

tt
o

a
se

rv
er

vi
a

T
el

n
et

T
he

re
is

no
sp

ec
ia

l

pr
ot

o-
ol

;a
__

rf
ro

nY
*e

4T
IC

*t
m

nx
jd

if
ie

d
se

nd
to

th
e

pr
og

ra
m

T
ha

t
Is

w
ha

t
m

ad
e

th
is

so
lu

tio
n

ve
ry

at
tr

ac
tiv

e.
A

ls
od

at
a

se
nd

fr
om

th
e

pr
og

ra
m

to
th

e
T

N
C

is
ve

ry
si

m
pl

e,
a

da
ta

st
ri

ng
.,.

.I
n

an
em

er
ge

nc
y

yo
u

co
ul

d
pa

rk
th

e
ca

ro
ut

si
de

th
e

op
-

ce
nt

re
an

d
be

on
th

e
ai

r
im

m
ed

ia
te

ly
(n

o
eq

ui
pm

en
tt

o
in

st
al

l)
.

Fa
st

an
d

ef
fe

ct
iv

e.

M
an

fre
d

Se
em

s
lik

ea
n

aw
fu

ll
ot

of
ne

go
tia

tio
n

to
ge

t
a

T
el

ne
ts

es
si

on
up

an
d

ru
nn

in
g

ju
st

to
ge

t
a

si
ng

le
lin

e
of

ou
tp

ut
ba

ck
;

w
ou

ld
n'

ts
om

et
hi

ng
lik

e
(s

hu
dd

er
)

fi
ng

er
be

m
or

e
ap

pr
op

ri
at

e?
O

fc
ou

rs
e,

I
gu

es
s

th
is

is
al

lh
is

to
ry

,a
nd

th
at

s
th

e
w

ay
rt

is
so

yo
u

h
av

e
to

liv
e

w
ith

it
..

-
Pa

ul
.

w
ha

t
is

th
e

cu
rr

en
tc

od
e'

s
ra

m
fo

ot
pr

in
t?

do
es

an
yo

ne
ha

ve
a

fa
vo

ii
te

je
de

c
w

or
d-

ad
dr

es
sa

bl
e

sr
am

fo
r

in
te

rf
ac

in
g

w
ith

th
e

PI
C

?

la
te

r

-a
le

x

ar
e

th
er

e
an

y
co

de
se

ct
io

ns
w

hi
ch

ei
th

er
ca

nn
ot

or
sh

ou
ld

no
t

be
in

te
rr

up
te

d
(n

ee
ds

in
te

rr
up

ts
di

sa
bl

ed
)d

ue
to

tim
in

g

Is
su

e
s?

Ih
op

e
yo

u
al

lt
ak

e
ad

va
nt

ag
e

of
do

w
nt

em
po

ra
di

o
st

at
io

ns
on

sh
ou

tc
as

td
ur

in
g

th
es

e
la

te
ni

gh
t

ha
ck

in
g

se
ss

io
ns

,
tt

de
fi

ni
te

ly
ha

s
a

po
si

tiv
e,

m
oo

d-
st

ab
ili

zi
ng

ef
fe

ct
du

ri
ng

th
os

e
tim

es
w

he
n

yo
u'

ve
Ju

st
sp

en
t

5
ho

ur
s

on
tr

yi
ng

to
de

bu
g

yo
ur

co
de

be
fo

re
re

al
iz

in
g

yo
u

ju
st

di
sc

ov
er

ed
a

bu
g

In
th

e
co

m
pi

le
r.

..

h
o

p
e

ev
er

y
o

n
es

do
in

g
fi

ne

-a
le

x



H
er

e'
s

an
o

th
er

id
ea

,
gl

ea
ne

d
fr

om
L

in
ux

dr
iv

er
s-

T
he

y
us

e
on

ly
a

si
ng

le
B

A
P.

T
he

y
C

la
im

th
at

pi
ng

-p
on

gi
ng

be
tw

ee
n

th
e

B
A

P
s

is
n

o
t

re
fl

ab
Je

.

Se
em

s
w

or
th

a
tr

y.
A

nd
It

w
ou

ld
si

m
pl

if
yt

he
co

de
.I

ca
n

ts
ee

w
he

re
It

w
ou

ld
hu

rt
pe

rf
or

m
an

ce
.

W
il

li
a
m

>
T

h
e

O
S

te
lls

yo
u

ab
o

u
t

ho
w

fa
st

yo
u

c?
n

w
ag

gl
e

lin
es

.

B
ut

th
e

di
ff

er
en

ce
be

tw
ee

n
3

uS
an

d
12

uS
m

ay
m

ea
n

a
4X

di
ff

er
en

ce
In

th
ru

pu
t,

ri
gh

t?
S

ee
m

s
w

or
th

In
ve

st
ig

at
in

g,
if

so
m

eo
ne

ou
t

th
er

e
ha

s
th

e
eq

ui
pm

en
ta

nd
ex

pe
rt

ee
.

W
ill

iam

T
h

at
s

a
go

od
id

ea
..

H
ow

ev
er

,
in

m
y

de
ve

lo
pm

en
tc

y
d

e
I

ne
ve

r
sa

w
th

e
A

ir
D

ro
p

us
e

B
A

P1
..

G
la

d
w

e
ar

e
an

st
ar

tin
g

to
sp

ea
k

th
e

lin
go

:-
)

Fr
ed

Y
ea

h,
w

he
ne

ve
r

IV
e

ru
n

th
ro

ug
h

th
e

co
de

its
al

w
ay

su
si

ng
BA

P
(

-
Pa

ul
.

H
ie

v
er

y
o

n
e.

I
ar

.i
n

e
w

m
e
m

b
e
r

h
e
re

.

I
am

no
w

se
ek

in
g

th
e

U
N

U
X

dr
iv

er
fo

r
th

e
PR

IS
M

ch
ip

se
t

C
an

yo
u

do
m

e
a

fa
vo

r
an

d
sh

ow
m

e
th

e
re

le
va

nt
lin

k
to

d
o

w
n

lo
ad

th
e

d
ri

v
er

.

T
h

a
n

k
s!

H
i,

E
v

e
ry

o
n

e

T
hi

s
m

ay
so

un
d

fu
nn

y,
bu

tI
'm

co
ns

id
er

in
g

go
in

g
to

m
y

ND
A

fo
lk

sa
nd

a
la

w
ye

rf
ri

en
d

as
ki

ng
ju

st
ho

w
m

uc
h

of
th

e
O

pe
n

So
ur

ce
80

2.
11

b
th

in
gs

w
e

al
ls

ee
Hi

th
e

pu
bl

ic
ey

e
cs

n
tI

ta
lk

ab
ou

t
op

en
ly

...
B

ut
be

fo
re

I
in

se
rt

fo
ot

in
to

m
ou

th
,

I

be
lie

ve
m

ne
ed

a
bi

ta
am

m
o.

.
So

,
If

yo
u

ca
n

he
lp

m
e

th
at

w
ou

ld
be

ni
ce

bu
t

I
al

so
re

sp
ec

tt
ho

se
of

yo
u

th
at

d
o

n
t

w
an

t

to
ge

t
In

vo
lv

ed
.I

w
ou

ld
lik

et
o

kn
ow

of
an

y
U

nu
xo

r
ot

he
rw

is
e

op
en

so
ur

ce
do

cu
m

en
ts

th
at

yo
u'

ve
co

m
e

ac
ro

ss
th

at
us

e

th
e

"s
ec

re
t"

PR
IS

M
te

rm
s

fr
ee

ly
..

I
fi

gu
re

if
I

ca
n

ge
t

en
ou

gh
sc

oo
p

th
at

sa
ys

"e
ve

ry
bo

dy
on

th
e

In
te

rn
et

kn
ow

s
th

is

an
yw

ay
",

m
ay

be
I

ca
n

pe
rs

ua
de

th
em

to
al

lo
w

us
to

be
co

ns
id

er
ed

O
pe

n
So

ur
ce

as
w

el
l.,

rm
no

t
go

in
g

to
di

vu
lg

e
an

y

n
am

es
o

ft
h

e
fo

lk
s

th
at

ha
ve

so
m

et
hi

ng
to

sa
y.

.
In

fa
ct

,
yo

u
do

n'
t

ev
en

ha
ve

to
po

st
th

e
In

to
if

yo
u

d
o

n
't

w
an

t
to

.
Y

ou

ca
n

ju
st

em
ai

l
m

e
di

re
ct

iy
.

IV
e

pe
rs

on
al

ly
co

m
e

ac
ro

ss
th

e
"d

oc
um

en
t"

an
d

so
m

e
in

te
re

st
in

g
L

in
ux

cr
ft

rt
s

te
lli

ng
al

la
bo

ut
th

e
nu

m
be

rs
be

hi
nd

th
e

"d
o

c
u

m
e
n

t"
..

H
M

M
M

M
M

..
.

I
do

nt
w

an
t

to
go

on
a

w
itc

h
hu

nt
,

bu
tI

w
ou

ld
lik

et
o

ha
ve

a
fa

ir
sh

ot
at

ge
tti

ng
th

e
us

ef
ul

tr
ut

h
ou

t
ab

ou
t

ho
w

to
us

e

an
d

em
be

d
th

e
PR

IS
M

ch
ip

se
tw

ith
sr

ha
ll

m
ic

-o
s

ju
st

as
th

e
U

nu
x

fo
lk

s
ha

ve
.

R
ig

ht
no

w
th

is
is

ju
st

a
se

ri
ou

s
th

ou
gh

ta
s

I'm
re

al
ly

tir
ed

of
at

te
m

pt
in

g
to

"h
id

e"
th

e
th

in
gs

w
e

al
ln

ee
d

to
m

ak
e

th
is

w
ir

el
es

s
LA

N
st

uf
f

w
or

k,
.

If
yo

u
th

in
k

I
ne

ed
to

go
ba

ck
to

be
d

an
d

re
st

,
le

t
m

e
kn

ow
th

at
to

o
:-

)

W
e
lc

o
m

e
!

H
e
re

's
ti

ie
U

n
u

x
li

n
k

,.

b
tt

p
:/

/w
w

vj
.l

ln
ux

-w
la

n.
or

g/

Fr
ed

H
i

F
re

d
,

W
el

l,
th

e
L

in
ux

dr
iv

er
is

pr
ov

in
g

ve
ry

us
ef

ul
.

T
he

re
ar

e
lo

ts
of

m
ag

ic
nu

m
be

rs
,o

f
co

ur
se

,b
ut

ad
de

d
to

th
at

is
a

bu
nc

h
of

co
nt

ro
lw

hi
ch

m
ak

es
ft

ow
th

ro
ug

h
th

e
dr

iv
er

fa
ir

ly
si

m
pl

e
to

un
de

rs
ta

nd
.

T
he

ne
xt

st
ep

is
to

ru
n

th
is

on
a

fu
nc

tio
ni

ng

L
in

ux
sy

st
em

.
If

y
o

u
re

pl
ic

at
e

th
e

U
nu

x
dr

iv
er

fu
nc

tio
na

lit
y,

yo
u

ha
ve

a
co

m
pl

et
e

sy
st

em
.

-
Pa

ul
.

A
ct

ua
lly

,t
ha

t
is

on
e

of
se

ve
ra

l
L

in
ux

dr
iv

er
s.

Pe
rs

on
al

ly
,I

pr
ef

er
th

is
on

e:

ttt
tp

;/
/h

o
st

ap
.e

p
it

es
t.

n
/

A
ls

o
th

er
e

ar
e

a
co

up
le

of
U

nu
x

dr
iv

ei
s

th
at

ca
n

be
co

nf
us

in
g,

su
ch

as
th

e
"O

ri
no

co
"a

nd
th

e
"h

er
m

es
"

dr
iv

er
s.

W
hi

le
th

ey

m
ay

su
pp

or
t

yo
ur

ca
rd

,
th

ey
al

so
su

pp
or

ts
om

e
ol

de
r

ca
rd

s
th

at
ar

e
In

co
m

pa
tib

le
in

su
bt

le
w

ay
s.

W
ill

iam

A
sy

ou
m

ay
kn

ow
.H

ie
"P

R
IS

M
"

ch
ip

se
ts

ha
ve

be
en

ar
ou

nd
a

w
hi

le
.I

th
in

k
th

e
or

ig
in

al
ch

ip
se

tw
as

fr
om

H
ar

ri
s,

an
d

yo
u

se
e

so
m

e
pa

rt
nu

m
be

rs
lik

e
H

FA
38

41
an

d
H

FA
38

42
.

T
he

y
pu

bl
is

he
d

so
m

e
pr

et
ty

de
ta

ile
d

do
cu

m
en

ta
tio

n
fr

ee
ly

,w
ith

bl
oc

k
di

ag
ra

m
s

an
d

th
eo

ry
of

op
er

at
io

n
pa

ra
gr

ap
hs

.
Y

ou
ca

n
fi

nd
th

em
on

th
e

w
eb

In
PD

Ff
or

m
,j

us
tg

oo
gl

e
fo

rt
he

m
.

T
he

y
ar

e
ab

ou
t

25
pa

ge
s

ea
ch

.
T

he
y

de
vo

te
2

or
3

pa
ge

s
ju

st
to

th
e

BA
P,

FI
D

,e
ta

l.

T
he

n
th

e
ch

ip
se

tw
en

t
to

In
te

rs
il,

an
d

yo
u

fi
nd

pa
rt

nu
m

be
rs

lik
eI

SL
38

71
,I

SL
38

73
a,

an
d

IS
L

38
74

.T
he

y
al

so
pu

bl
is

he
d

de
ta

ile
d

do
cu

m
en

ta
tio

n,
fr

ee
ly

,w
hk

h
yo

u
ca

n
fi

nd
vi

a
go

og
le

.
T

he
y

ar
e

30
to

40
pa

ge
s

ea
ch

.

B
as

ed
on

ho
w

th
e

U
nu

x
dr

iv
er

s
op

er
dt

e,
1

w
ou

ld
sa

y
fr

om
th

e
dr

iv
er

w
ri

te
r's

po
in

t
of

vi
ew

,
th

e
bo

ar
ds

in
ou

r
A

ir
dr

op
un

its

ar
e

qu
ite

co
m

pa
tib

le
w

ith
th

e
on

es
da

sc
ri

be
d

in
th

e
da

ta
sh

ee
ts

ab
ov

e,
ev

en
th

ou
gh

ou
r

ch
ip

se
t

is
ne

w
er

.
In

de
ed

,
I

us
e

m
y

U
nu

x-
ba

se
d

IP
A

Q
to

m
ak

e
su

re
th

at
a

pa
rt

ic
ul

ar
ca

rd
is

co
m

pa
ti

bl
e.

:-
)

O
ne

ar
ea

th
at

th
er

e
d

o
es

n
't

se
em

to
be

m
u

ch
in

fb
.m

at
io

n
av

ai
la

bl
e,

ci
th

er
th

an
fr

om
th

e
"h

os
ta

p"
U

nu
x

dr
iv

er
,

is

do
wn

loa
din

g
fir

m
wa

re
In

to
th

eC
F

ca
rp

fro
m

th
e"

ho
st"

.I
pe

rso
na

lly
do

nt
ne

ed
thi

sc
ap

ab
ili

ty
an

yw
ay

.B
ut

if
Id

id,
1

w
ou

ld
th

in
k

yo
u

co
ul

d
fi

gu
re

It
ou

t
by

ca
re

fu
ls

tL
dy

of
th

e
ho

st
ap

dr
iv

er
its

el
f.



K
-U

,
ui

p_
et

h_
po

ll(
vo

«l
)

<

un
si

gn
ed

C
ha

r
bn

um
;

un
si

gn
ed

i,
R

xF
,l

en
,

fr
am

e_
co

nt
ro

l,
"w

p;

//
D

eb
ug

gi
ng

fe
at

ur
e

le
ts

m
e

se
e

th
e

ex
te

nt
01

th
e

bu
ff

er
.

#
lf

n
d

e
fN

D
e
_

U
G

m
em

se
_(

ui
p_

bu
f,

O
xf

f,
sf

ee
of

i;u
ip

_b
uf

))
;

#
e
n

d
if

//
If

no
pa

ck
et

w
ai

tin
g,

re
tu

rn
,

if
((

rd
_C

f_
IO

l6
(P

R
!S

M
_E

V
ST

A
T_

O
FF

)
&

P!
U

SM
_E

V
ST

"A
T_

RX
)

=
=

0)

re
tu

rn
0;

//
G

et
th

eR
X

F
ID

.

R
xF

=
rf

l_
cU

ol
6(

PR
IS

M
_R

X
FI

D
_O

FF
);

//
G

et
a

fr
ee

bu
ff

er
ac

ce
ss

po
in

te
r(

BA
P)

to
re

ad
it.

-^
>

//
U

ns
ur

ea
bo

ut
th

is
,I

re
ck

on
I

co
ul

d
de

vo
te

on
e

to
re

ad
in

g
an

d

//
o

n
e

to
w

ri
tin

g,
an

d
ev

en
th

at
is

pu
sh

in
g

th
e

bo
at

ou
t

gi
ve

n

//
th

is
so

ft
w

ar
e

is
no

t
in

te
rr

up
t

dr
iv

en
,

bn
um

=
ge

t_
fr

ee
_b

()
;

sw
it

ch
(b

n
u

m
)

{ c
a
s
e
O

:

//
S

el
ec

t
R

X
FI

D
.

w
r_

cf
Jo

l6
(R

xF
,

PR
IS

M
_S

E
L

E
C

rO
_O

FF
);

//
Pr

ep
ar

e
to

re
ad

th
e

fr
am

e
ty

pe
fr

om
th

e
80

2.
11

he
ad

er
.

w
r_

cf
_i

ol
6{

0x
0e

,
PR

IS
M

JD
FF

SE
T

0_
O

FF
);

//
W

ai
tf

or
of

fs
et

bi
tt

o
re

se
t

To
r

In
iti

al
(a

nd
on

ly
)t

ra
ns

fe
r.

w
hi

le
(r

d_
cf

_t
ol

6(
PR

IS
M

_O
FF

SE
r0

__
O

FF
)

&
PR

IS
M

_O
FF

SE
T_

B
U

SY
)

//
R

ea
d

fr
am

e
ty

pe
.

fr
am

e_
co

nt
ro

t
=

rd
_c

f_
io

l6
(P

R
IS

M
_D

A
T

A
0_

O
FF

);

//
W

ri
te

of
fs

et
to

80
2.

3
da

ta
;

au
to

m
at

ic
al

ly
se

ts

PR
IS

M
_O

FF
SE

J„
B

U
SY

.

w
r_

cf
,l

ol
6(

r^
at

al
en

cr
rJ

i_
d^

et
,P

R
IS

r'
L

O
F

rS
E

T
0_

O
F

F
);

//
W

ef
tf

or
of

fs
et

bi
tt

o
re

se
t

fo
r

in
iti

al
tr

an
sf

er
.

w
hi

le
(r

d_
cf

_l
ol

6(
PR

IS
M

_O
FF

5F
_T

0_
O

FF
)

&
PR

IS
M

JD
FF

SF
T.

B
U

SY
)

//
R

ea
d

th
e

p
ac

k
et

le
ng

th
,

le
n

=
rd

_c
f_

to
l6

(P
R

IS
M

_D
A

T
A

0_
O

FF
);

if
(l

en
>

sl
ze

af
(u

ip
_b

uf
)+

H
)

le
n

=
st

ae
o

f(
u

tp
_

t~
f)

+
1

4
;

//
R

ea
d

th
e

re
m

ai
nd

er
of

th
e

pa
ck

et
,

w
p

=
(u

ns
ig

ne
d

*)
&

ji
p_

bu
f;

fo
r(

I*
.0

;
i<

(l
en

+
H

)/
2;

+
+

i)
//

2
*

m
ac

ad
dr

es
se

s(
12

by
te

s)
--=

•>

•
le

ng
th

(2
by

te
s)

*w
p+

+
=

rd
_C

fj
ol

6(
PP

JS
M

_D
A

T
A

0_
O

FF
);

//
A

ck
no

w
le

dg
e

th
e

re
ce

iv
e

ev
en

t.

wr
_c

fJO
l6(

PR
IS

M
_E

VS
TA

T_
RX

,^
RI

SM
_E

VA
CK

_O
FF

);

//
If

th
is

Is
n'

ta
R

FC
10

42
-e

n
co

de
d

fr
am

e,
do

n'
t

bo
th

er
w

ith
it.

if
((

fr
am

e_
co

nt
ro

l&
Ox

eO
OO

)
!=

0x
20

C
0)

re
tu

rn
0;

//
R

et
ur

n
le

ng
th

of
80

2.
3

pa
ck

et
w

ith
SN

A
P

an
d

LL
C

he
ad

er
s,

re
tu

rn
le

n
+

1
4

;

T
ha

th
el

ps
tre

m
en

do
us

ly
...

M
y

ne
xt

st
ep

sa
re

to
at

te
m

pt
to

ge
ta

m
or

ed
et

ai
le

d
da

ta
sh

ee
tfr

om
TR

EN
D

ne
tt

ha
tm

ay
al

so

cu
m

ov
er

so
m

e
le

av
es

...
T

ve
go

t
a

ca
ll

In
to

C
oe

xa
nt

as
w

el
l..

F
re

d

I
ha

ve
a

qu
es

tio
n:

do
th

es
ec

ar
ds

w
of

ca
t3

.3
V

as
w

ell
as

5v
?

-
P

au
l.

...
ah

h,
O

K
,

a
qu

ic
k

lo
ok

at
th

e
sc

he
m

at
ic

re
ve

al
s

a
3.

3V
su

pp
ly

.

-
Pa

ul
.

A
cc

or
di

ng
to

th
eT

RE
N

D
ne

td
at

as
he

et
an

dt
he

Sa
nD

isk
da

ta
sh

ee
tS

V
is

OK
to

o.
.I

th
in

k
W

ill
iam

ha
d

m
en

tio
ne

d
he

ha
d

so
m

e
tr

ou
bl

e
w

ith
a

ca
rd

at
5V

no
td

oi
ng

w
ha

t
he

ex
pe

ct
ed

...
I

ha
ve

n'
:

tr
ie

d
SV

op
s.

.

H
IA

ll,

It
s

st
ra

ng
e

th
is

on
e.

H
er

e'
sa

fu
nc

tio
n

th
at

s
In

di
e

A
irD

ro
p

co
de

:

vo
id

w
r_

cf
Jo

l6
(u

ns
ig

ne
d

In
td

at
a

16
,u

ns
ig

ne
d

In
ta

dd
r)

{

C
h

ar
t;



Su
re

th
in

g,
no

t
an

ot
he

rw
or

d
ot

he
r

th
en

80
2.

1
Ix

.
W

hi
ch

br
in

gs
m

e
to

as
k,

w
ha

t
u

se
s

ar
e

th
er

e
o

u
ts

id
e

of
a

ro
u

te
r

an
d

IS
P

n
ea

rb
y

sa
y

1
0

0
'o

r
le

ss
?

T
h

e
co

k
e

m
ac

h
in

e,
ag

ai
n

,
Is

a
g

o
o

d

ex
am

pl
e

fo
r

a
st

an
da

lo
ne

re
m

ot
e

in
lc

ro
co

nt
ro

lle
rb

ut
it

w
as

ho
ok

ed
to

a
m

od
em

to
a

ce
ll

ph
on

e
to

co
nn

ec
tt

o
ce

ll
to

w
er

,
th

en
to

IS
P,

et
c.

1
ca

n
se

e
th

e
A

ir
dr

op
d

ev
ic

es
u

se
d

ar
ou

nd
th

e
h

o
m

e,
or

b
u

si
n

es
s

th
at

h
as

a
ro

ut
er

&
IS

P/
L

A
N

,b
ut

w
he

re
el

se
m

ig
ht

it
be

u
se

d
?

Ju
st

as
ki

ng
ni

ce
ly

fo
r

so
m

e
e
x

a
m

p
le

s.
..

v
/r Ke

n
C

an
ig

an
W

I
'
m

l
o
o
k
i
n
g

a
t

t
h
e

A
i
r
D
r
o
p

a
s

a
m
e
a
n
s

f
o
r

r
e
m
o
t
e

c
o
n
t
r
o
l

u
s
i
n
g

W
i
F
i
.

T
o

t
h
a
t

e
n
d
,

t
h
e
r
e
'
s

a
p
r
o
j
e
c
t

b
r
e
w
i
n
g
,

b
u
t
i
t
'
s

m
o
r
e

d
i
v
e
r
s
e

t
h
a
n

s
i
m
p
l
e

c
o
n
t
r
o
l
.

T
h
e

W
i
F
i

a
d
a
p
t
e
r

i
s

a
w
i
r
e
l
e
s
s

g
a
t
e
w
a
y

b
e
t
w
e
e
n

t
h
i
n
g
s
,

a
n
d

I
'
m

g
o
i
n
g

t
o

u
s
e

m
y

A
i
r
D
r
o
p

a
s

a
p
r
o
t
o
t
y
p
e

f
o
r

a
d
e
v
i
c
e

I
h
a
v
e

i
n

m
i
n
d
.

H
o
w
e
v
e
r
,

I
h
a
v
e

a
n
o
t
h
e
r

f
u
n

p
r
o
j
e
c
t

t
h
a
t

u
s
e
s

B
l
u
e
t
o
o
t
h
,

b
u
t

t
h
a
t

o
n
e

_
.
s

m
u
c
h

f
u
r
t
h
e
r

o
f
f

t
h
a
n

t
h
e

o
n
e

b
a
s
e
d

o
n

8
0
2
.
1
1
b
.

Pa
ul

Cu
rt
is

>
I

w
o
u
l
d

l
i
k
e

t
h
e

c
h
a
r
t
e
r

t
o

r
e
s
t
r
i
c
t

t
h
i
s

t
o

A
i
r
D
r
o
p

i
s
s
u
e
s
,

b
u
t

t
h
e
r
e

>
a
r
e

i
n
t
e
r
e
s
t
i
n
g

o
f
f
-
t
o
p
i
.
c

p
o
s
t
s

n
o
w

a
n
d

a
g
a
i
n

Y
o
u

g
u
y
s

a
r
e

r
i
g
h
t
.

I
r
e
g
r
e
t

m
y

p
r
e
v
i
o
u
s

p
o
s
t
.

P
l
e
a
s
e

c
a
r
r
y

o
n

d
i
s
c
u
s
s
i
n
g

w
h
a
t
e
v
e
r

y
o
u

s
e
e

f
i
t
.

I
c
e
r
t
a
i
n
l
y

d
o
n
'
t

w
a
n
t

t
o

s
q
u
e
l
c
h

d
i
s
c
u
s
s
i
o
n
s

h
e
r
e
,

o
f
f
-
t
o
p
i
c

(
i
n
m
y

v
i
e
w
]

o
r

o
t
h
e
r
w
i
s
e
.

I
t
o
t
a
l
l
y
a
g
r
e
e

t
h
a
t
t
h
e
A
i
r
d
r
o
p
,
h
a
v
i
n
g
a
C
F

s
l
o
t
,

i
s
g
r
e
a
t
f
o
r
l
o
t
s

o
f

t
h
i
n
g
s

b
e
s
i
d
e
s
/
i
n

a
d
d
i
t
i
o
n

t
o

w
i
f
i
.

A
b
o
u
t

e
t
h
e
r
n
e
t
—

i
s
n
'
t

t
h
e
r
e

a
n
e
2
0
0
0
-
c
o
m
p
a
t
i
b
l
e

d
r
i
v
e
r

i
n

t
h
e

u
I
P

s
t
a
c
k
?

I
'
v
e

g
o
t

s
u
c
h

a
C
F

c
a
r
d

l
a
y
i
n
g

a
r
o
u
n
d

s
o
m
e
w
h
e
r
e
.

I
'
l
l

l
o
o
k

f
o
r

i
t
a
n
d

l
e
t

y
o
u

k
n
o
w

t
h
e

n
a
m
e
.

W
i
l
l
i
a
m

W
ha

tt
hi

s
m

ak
es

m
e

w
on

de
r

is
.i

s
a

si
m

pl
e

m
ai

lin
g

lis
tl

ik
e

th
is

re
al

ly
ad

eq
u

at
e?

I
kn

ow
th

er
e

ar
en

't
m

an
y

of
us

(y
et

),
bu

t
Ic

an
al

re
ad

y
se

e
st

ra
nd

s
of

ac
tiv

ity
al

on
g

th
es

e
lin

es
:

w
ir

el
es

s
eo

m
m

s
in

g
en

er
al

e
m

b
e
d

d
e
d

8
0

2
.1

1
in

g
e
n

e
ra

l

A
ir

dr
op

a
s

em
b

ed
d

ed
C

F
in

te
rf

ac
e

A
ir

dr
op

a
s

8
0

2
.1

1
d

ev
ic

e

u
IP

8
0

2
.1

1

E
D

T
P

T
C

P
/I

P
s
ta

c
k

8
0

2
.1

1

D
is

cu
ss

io
n

s
of

sp
ec

if
ic

ar
ch

it
ec

tu
re

s
(P

IC
,

A
V

R
,

p
o

ss
ib

ly
M

S
P

4
3

0
if

Ig
e
t

m
y

a
c
t

to
ge

th
er

)
'_

..
__

__

]A
si

m
pl

e
th

re
ad

in
g

m
ec

ha
ni

sm
m

ay
be

a
go

od
id

ea
at

so
m

e
po

in
t,

an
d

sh
ou

ld
at

le
as

)
he

lp
to

ld
isr

up
ta

ny
sp

am
w

em
ig

ht
ge

ti
nt

he
fu

tu
re

.
Ju

st
a

th
ou

gh
t.

J
u

li
a
n

PS
Ih

op
e

Id
on

't
sp

ea
k

on
ly

fo
rm

ys
el

f
in

fi
nd

in
g

ul
P

's
A

PI
pr

et
ty

un
pl

ea
sa

nt
.

Iw
an

t
a

T
C

P/
IP

st
ac

k
w

hi
ch

m
ak

es
a
s

fe
w

as
su

m
pt

io
ns

a
s

po
ss

ib
le

ab
o

u
t

m
y

se
rv

er
-s

id
e

so
ft

w
ar

e,
an

d
so

uI
P

is

ju
st

to
o

co
m

p
le

x
.

i

H
i

J
u

li
a
n

, F
ro

m
:

J
u

li
a
n

P
o

rt
e
r

[m
a
il

to
:

j
.

po
i-

t.
-=

ri
_

.
.

.
]

S
e
n

t:
08

F
e
b

ra
a
ry

2
0

0
5

1
9

:5
0

T
o

:
a
ir

d
ro

p
_

u
se

rf
sy

=
il

v
:o

c
r'

:i
u

p
s.

-.
;w

,.

S
u

b
je

c
t:

R
E

:
[a

ir
d

ro
p

_
u

se
r]

R
e:

H
ow

to
c
o

n
v

in
c
e

p
e
o

p
le

a
b

o
u

t

A
ir

D
ro

p
p

r
e
je

c
t

W
h

a
t

th
is

m
a
k

e
s

m
e

w
o

n
d

e
r

i
s
,

is
a

s
im

p
le

m
a
il

in
g

l
i
s
t

li
k

e

t
h

i
s

r
e
a
ll

y
a
d

e
q

a
a
te

?



L
o
w
e
r
p
o
w
e
r

I
n

a
i
r
d
r
o
p
_
u
3
e
r
f
l
y
a
h
o
o
g
r
o
u
p
s
.
c
0
m
,

"
P
a
u
l
C
u
r
t
i
s
"
<
p
l
c
8
r
.
.
.
>
w
r
o
t
e
:

>
I

d
o
n
'
t

t
h
i
n
k

t
h
e
r
e
'
s

a
n

N
E
2
0
0
0

u
I
P

d
r
i
v
e
r
;

t
h
e
r
e

m
a
y

b
e

a
c
u
s
t
o
m

o
n
e

>
h
a
n
g
i
n
g

a
r
o
u
n
d
,

b
u
t

I
d
o
r
.
'
t

s
e
e

a
"
s
t
a
n
d
a
r
d
"

o
n
e
.

T
h
e

S
o
c
k
e
t

c
a
r
d

i
s

>
b
a
s
e
d

o
n

a
n

N
E
2
0
0
0

i
n
t
e
r
f
a
c
e
.

I
g
u
e
s
s

w
e

c
o
u
l
d

g
r
a
b

t
h
e

"
d
r
i
v
e
r
"

f
r
o
m

F
r
e
d
'
s

P
a
c
k
e
t
W
h
a
c
k
e
r

p
r
o
j
e
c
t
,

i
t

i
s

N
E
2
0
0
0

c
o
m
p
a
t
i
b
l
e
.

I
d
o
n
'
t

k
n
o
w

i
f

t
h
e
r
e

w
i
l
l

b
e

a
n
y

C
-
V
C
I
S

i
s
s
u
e
s

o
r

n
o
t
.

I
f

t
h
e
r
e

a
r
e
,

I
'
m

w
i
l
l
i
n
g

t
o

d
i
g

a
r
o
u
n
d

a
b
i
t

i
n

s
o
m
e

o
f

t
h
e

L
i
n
u
x

d
r
i
v
e
r
s

t
o

s
e
e

w
h
a
t
s

w
h
a
t
.

I
f

y
o
u

d
o
n
'
t

h
a
v
e

a
b
e
t
t
e
r

t
o
o
l
,

y
o
u

c
o
u
l
d

t
r
y

t
h
e

l
i
t
t
l
e

"
C
I
S
"

d
u
m
p

p
r
o
g
r
a
m

1
p
o
s
t
e
d

a
f
e
w

d
a
y
s

a
g
e
.

T
h
a
t

w
o
u
l
d

g
i
v
e

u
s

a
l
i
t
t
l
e

t
o

g
o

o
n
.
O
r

i
f
y
o
u
h
a
v
e
L
i
n
u
x
,

y
o
u
c
a
n
u
s
e
"
d
u
m
p
_
c
i
s
-
v
"

.

>
I

w
a
s

l
o
o
k
i
n
g

t
h
r
o
u
g
h

t
h
e

C
F

s
p
e
c

a
n
d

i
t

s
e
e
m
s

t
h
a
t

t
h
e

t
o
p

o
f

t
h
e

>
c
a
r
d

i
s

t
h
e

p
a
r
t

w
i
t
h

t
h
e

l
i
p
.

> >
S
o

l
o
o
k
i
n
g

a
t

t
h
e

p
i
n
s
,

t
h
e

l
i
p

i
s

i
n
t
h
e

b
a
c
k

t
o
p

(
n
o
t

s
o

o
n

t
h
e

>
w
i
r
e
l
e
s
s

c
a
r
d
s
)
,

t
h
e

l
a
r
g
e
r

o
f

t
h
e

t
w
o

s
l
o
t

k
e
y
s

i
s

o
n

t
h
e

l
e
f
t
,

a
n
d

>
p
i
n

o
n
e

i
s

t
h
e

b
o
t
t
o
m

l
e
f
t

p
i
n

a
n
d

p
i
n

2
6

i
s

t
h
e

t
o
p

l
e
f
t

p
i
n
.

> >
I
s

t
h
i
s

h
o
w

e
v
e
r
y
o
n
e

e
l
s
e

r
e
a
d
s

i
t
?

J
u
s
t

c
h
e
c
k
i
n
g

s
i
n
c
e

m
o
s
t

o
f

t
h
e

>
C
F

c
a
r
d
s

I
h
a
v
e
,

h
a
v
e

a
n

a
r
r
o
w

p
o
i
n
t
i
n
g

o
n

t
h
e

o
p
p
i
s
i
t
e

s
i
d
e

w
h
i
c
h

1

>
t
h
o
u
g
h
t

m
i
g
h
t

b
e

p
i
n

o
n
e
.

A
l
s
o

t
h
e

l
i
p

i
s

u
s
u
a
l
l
y

o
n

t
h
e

b
o
t
t
o
m

o
f

>
w
h
a
t

I
'
d

c
o
n
s
i
d
e
r

t
h
e

t
o
p

o
f

t
h
e

c
a
r
d

(
m
a
i
n

l
o
g
o

e
t
c
.
)

> >
T
h
a
n
x

G
r
e
e
t
i
n
g
s
,

I
t

i
s

r
a
t
h
e
r

c
o
n
f
u
s
i
n
g

f
o
r

m
e

t
o
o
.

A
s

f
a
r

a
s

I
c
a
n

t
e
l
l
,

t
h
e
r
e

i
s

a
b
s
o
l
u
t
e
l
y

n
o

s
t
a
n
d
a
r
d
i
z
a
t
i
o
n

o
n

t
h
e

l
i
t
t
l
e

"
a
r
r
o
w
s
"

a
n
d

l
a
b
e
l
s

o
n

t
h
e

c
a
r
d
s

t
h
e
m
s
e
l
v
e
s
.

P
e
r
h
a
p
s
,

t
h
e
y

a
r
e

m
e
a
n
i
n
g
f
u
l

i
n

t
h
e
i
r

o
r
i
g
i
n
a
l

e
n
v
i
r
o
n
m
e
n
t
,

l
i
k
e

m
a
y
b
e

t
h
e

"
f
r
e
e
"

m
e
m
o
r
y

c
a
r
d

t
h
a
t

c
o
m
e
s

w
i
t
h

y
o
u
r

d
i
g
i
t
a
l

c
a
m
e
r
a
.

B
u
t

m
y

c
o
l
l
e
c
t
i
o
n

o
f

c
a
r
d
s

s
e
e
m

t
o

h
a
v
e

t
h
e

"
a
r
r
o
w
"

i
n

j
u
s
t

a
b
o
u
t

e
v
e
r
y

d
i
f
f
e
r
e
n
t

d
i
r
e
c
t
i
o
n
.

Y
o
u
r

d
e
s
c
r
i
p
t
i
o
n

s
o
u
n
d
s

r
i
g
h
t
,

e
x
c
e
p
t

f
o
r

o
n
e

t
h
i
n
g
.

T
h
e

"
p
i
n
s
"

a
r
e

i
n

t
h
e

s
o
c
k
e
t
,

t
h
e

c
a
r
d
s

t
h
e
m
s
e
l
v
e
s

h
a
v
e

"
h
o
l
e
s
"
.

S
o
,

y
o
u
r

d
e
s
c
r
i
p
t
i
o
n

i
s

f
i
n
e

w
i
t
h

m
e
,

i
f

y
o
u

a
u
b
s
i
t
u
t
e

t
h
e

w
o
r
d

"
h
o
l
e
"

e
v
e
r
y
w
h
e
r
e

y
o
u

m
e
n
t
i
o
n

a
"
p
i
n
"
.

I
f

y
o
u

h
a
p
p
e
n

t
o

h
a
v
e

a
n

A
i
r
d
r
o
p

c
a
r
d
,

p
i
n

1
o
n

t
h
e

C
F

c
o
n
n
e
c
t
o
r

(
m
o
u
n
t
e
d

o
n

t
h
e

P
C
B
)

i
s

a
t

t
h
e

c
o
r
n
e
r

o
f

t
h
e

b
o
a
r
d
,

a
n
d

i
t

i
s

t
h
e

"
h
i
g
h
e
s
t
"

p
i
n
.

P
i
n

2
6

i
s

d
i
r
e
c
t
l
y

b
e
n
e
a
t
h

p
i
n

1
,

a
n
d

i
s

c
l
o
s
e
s
t

t
o

t
h
e

P
C
E

i
t
s
e
l
f
.

W
i
l
l
i
a
m

G
r
e
e
t
i
n
g
s
,

I
'
v
e

a
d
d
e
d

t
h
e

r
o
u
t
i
n
e
s

t
o

a
l
l
o
c
a
t
e

a
n
d

r
e
a
d
/
w
r
i
t
e

m
e
m
o
r
y
/
b
u
f
f
e
r
s

o
n

t
h
e

P
r
i
s
m

c
a
r
d
.

T
h
e
s
e

a
r
e

t
h
e

r
o
u
t
i
n
e
s

t
h
a
t

I
u
s
e
d

f
o
r

t
h
e

b
e
n
c
h
m
a
r
k
i
n
g

t
h
a
t

I
m
e
n
t
i
o
n
e
d

r
e
c
e
n
t
l
y
.

F
r
o
m

w
h
a
t

I
'
v
e

b
e
e
n

a
b
l
e

t
o

t
e
l
l
,

t
h
e

m
a
i
n

r
e
a
s
o
n

f
o
r

t
h
e
m
b
e
i
n
g

s
o

s
l
o
w
,

i
s

t
h
e

u
s
e

o
f

t
h
e

"
l
a
r
g
e

m
e
m
o
r
y

m
o
d
e
l
"
.

B
u
t

e
v
e
n

i
f

t
h
e
y

a
r
e

l
o
s
s

t
h
a
n

o
p
t
i
m
a
l
,

I
h
o
p
e

t
h
e
y

w
i
l
l

c
l
a
r
i
f
y

h
o
w

t
o

u
s
e

t
h
e

P
r
i
s
m

c
a
r
d
,

a
n
d

p
r
o
v
i
d
e

s
o
m
e

"
f
r
i
e
n
d
l
y
"

n
a
m
e
s

f
o
r

t
h
i
n
g
s
.

i

U
n
t
i
l

I
f
i
n
d
a
b
e
t
t
e
r

p
l
a
c
e
,

I
'
v
e
p
u
t

t
h
e
s
e
o
n
m
y

l
o
c
a
l
I
S
P
'
s
si
te
.

I

h
o
p
e

i
t

w
o
r
k

f
o
r

e
v
e
r
y
o
n
e
.

.i
tr
.s
j:
.
-
'
/
t
i
n
y
u
r
l
.
cc
.:
a/
5«
',
-i
t

W
i
l
l
i
a
m

T
he

fo
llo

w
in

g
co

de
su

cc
es

sf
ul

ly
as

so
ci

at
ed

an
A

lrd
ro

p-
A

on
to

an
ad

-h
oc

ne
tv

w
k

ca
lle

d
SH

E1
8W

IL
LE

ru
nn

in
g

on

ch
an

ne
l

51
.

Ju
st

fo
r

va
ri

et
y,

th
is

is
w

ri
tt

en
on

C
ro

ss
W

or
ks

,
b

u
t

It
sh

ou
ld

be
pr

et
ty

po
rt

ab
le

.
E

nj
oy

.

un
si

gn
ed

ch
ar

al
rd

ro
p_

co
nf

lg
2(

un
s(

gr
ie

d
in

tc
m

d,
un

si
gn

_r
iI

nt
K

ey
N

o.
un

sl
gn

ed
ch

ar
*W

IF
lD

a_
_)

<

un
si

gn
ed

in
t

l,j
,k

;

sw
ftc

h(
cm

d)



{

fr
j3

uf
fe

r[
k]

=
W

IF
ID

at
a[

i]
;

-j
;

> b
re

ak
;

C
as

e
W

E
PJ

kU
T

H
_S

H
A

R
E

D
:

fr
_b

uf
re

r[
0]

=
2;

fr
_b

uf
fe

r£
l]

=
0x

fc
2a

;

fr
_b

uf
fe

rI
2]

=
0;

b
re

ak
;

ca
se

W
E

P_
A

U
T

H
_P

R
IV

A
T

E
:

fr
_b

uf
fe

r[
0]

=
2;

fr
_b

im
*e

r[
l]

=
0x

fC
2a

;

rr
_b

uf
T

er
[2

]=
l;

b
re

ak
;

ea
se

W
E

P_
O

N
:

fr
_b

uf
fe

r[
0]

=
2;

fr
j.

u
ff

er
[l

]=
0

x
f_

8
;

fr
_

b
u

ff
er

[2
I=

l;

br
ea

k;
,

ca
se

W
E

P_
O

FF
:

fr
.b

uf
fe

r[
rj

]=
2;

fr
_b

uf
fe

r[
l]

=
0x

fc
28

;

fr
bu

ff
er

[2
]=

0;

b
re

ak
;

C
as

e
W

E
P

_U
S

E
_K

E
Y

:

fr
_b

uf
fe

r[
0]

=
2;

fr_
bi

.ff
er

[l]
=E

fx
fc

23
;

fr
_b

ir
ff

er
[2

]=
ke

yN
o;

b
re

ak
;

ca
se

W
E

P
_

S
_

T
_

K
P

f_
6

4
:

fr
_b

uf
fe

r[
0]

=
4;

fr
J.

u
fT

ei
tl

>
iM

c2
4

+
k

ey
N

o
;

rr
_b

uf
fe

rt
a]

=
(W

in
D

at
a[

i]
«a

)|
(W

IF
ID

a_
E

O
])

;

fr
_b

uf
fe

r[
3]

=
(W

in
D

a_
[3

]«
e)

|(
W

IF
ID

at
al

2]
);

fr
_b

uf
fe

rf
4J

=
W

IF
ID

at
a[

4]
;

b
re

ak
;

ca
se

W
E

P
_S

E
T

JC
E

Y
_1

2S
:

fr
_b

uf
fe

r[
0I

=
8;

fr
_b

uf
fe

r[
l]

=
0x

fc
24

;

fr
_b

uf
fe

r[
2]

=
(W

IF
lD

at
a[

l]
«8

)!
W

in
D

at
a[

-r
];

fr
_b

uf
fe

r[
3>

(W
IF

ID
aB

[3
]«

8)
|W

IF
ID

at
a[

2]
;

fr
_b

uf
ff

er
t4

]=
(W

in
D

a_
[5

]<
<

8)
|W

IF
ID

at
a[

-l
];

fr
_b

uf
fe

r[
5]

=
(W

IF
ID

at
3[

7]
<

:<
8)

lW
IF

ID
al

a[
6]

;

fr
_b

uf
fe

r[
6]

=
fW

in
C

)3
l2

[9
]<

<
8)

|W
IF

ID
at

af
8]

;

fr
_

b
u

ff
er

[7
]=

(W
lF

lO
at

a[
ll

]«
8

)|
W

in
D

a_
[l

O
];

fr
_b

uf
re

nI
8.

=
W

lF
.D

a.
a[

.2
1;

1
0



so
1,

2S
m

m
to

n
In

st
ru

ct
io

ns
p

er
se

co
n

d
at

1
2

8
0

0
0

,6
4

0
0

0
,o

r
3

2
0

0
0

b
y

te
s_

se
n

tg
iv

es
m

e
ei

th
er

39
,

78
,

o
r1

5
6

_
in

st
ru

d
lo

n
s_

p
er

ea
ch

b
y

te
ln

ee
d

to
se

n
d

l

Is
th

is
an

y
w

h
er

e
cl

o
se

to
w

ha
tI

n
ee

d
?

th
a
n

k
s
.

-A
le

x

G
r
e
e
t
i
n
g
s

A
l
e
x
,

S
o
u
n
d
s

l
i
k
e

a
n

i
n
t
e
r
e
s
t
i
n
g

p
r
o
j
e
c
t
.

A
l
l

I
c
a
n

s
a
y

i
s
,

i
t

i
s
n
'
t

i
m
p
o
s
s
i
b
l
e
,

b
u
t

y
o
u

s
u
r
e

w
o
u
l
d

b
e

c
l
o
s
e

t
o

t
h
e

l
i
m
i
t
,

o
n

y
o
u
r

h
i
g
h
e
s
t

d
a
t
a

r
a
t
e
.

A
n
y

c
h
a
n
c
e

y
o
u

c
o
u
l
d

u
s
e

c
o
m
p
r
e
s
s
i
o
n
?

I
t

s
e
e
m
s

o
v
e
r
k
i
l
l

t
o

h
a
v
e

3
2
b
i
t
s

p
e
r

s
a
m
p
l
e

a
t

3
2
k
h
i

s
a
m
p
l
e

r
a
t
e
.

T
h
e

A
i
r
d
r
o
p
'
s

i
n
t
e
r
f
a
c
e

t
o

t
h
e

P
r
i
s
m

c
a
r
d

i
s

8
b
i
t
s
,

b
u
t

y
o
u

m
u
s
t

a
l
w
a
y
s

s
e
n
d

a
n

e
v
e
n

n
u
m
b
e
r

o
f

b
y
t
e
s
.

D
o
n
t

f
o
r
g
e
t

t
h
a
t

e
v
e
n

U
D
P

h
a
s

a
h
e
a
d
e
r
o
f

i
t
s

o
w
n

{
y
o
u

c
o
u
l
d

t
u
r
n

o
f
f

t
h
e

c
h
e
c
k
s
u
m

o
f

t
h
e

U
D
P

d
a
t
a
)
,

t
h
e
n

y
o
u

h
a
v
e

t
h
e

I
P

h
e
a
d
e
r
,

a
n
d

t
h
e

e
t
h
e
r
n
e
t

h
e
a
d
e
r
.

F
o
r
t
u
n
a
t
e
l
y
,

v
e
r
y

f
e
w

o
f

t
h
o
s
e

f
i
e
l
d
s

w
o
u
l
d

b
e

c
h
a
n
g
i
n
g

f
o
r

e
v
e
r
y

p
a
c
k
e
t
,

s
o

t
h
e
y

c
o
u
l
d

b
e

r
e
-
u
s
e
d

(
a
n
d

n
o
t

r
e
-
w
r
i
t
t
e
n

e
v
e
r
y

t
i
m
e
)
.

I
'
d
m
a
k
e

t
h
e

p
a
c
k
e
t
s

a
s

l
a
r
g
e

a
s

p
o
s
s
i
b
l
e
,

s
o

t
h
a
t

t
h
e

n
e
e
d

t
o

d
e
a
l

w
i
t
h

h
e
a
d
e
r
s

d
o
e
s
n
'
t

h
a
p
p
e
n

s
o

o
f
t
e
n
.

Y
e
s
,

y
o
u

c
a
n

}
u
s
t

s
e
n
d

t
h
e

b
y
t
e
s

o
v
e
r

a
s

s
l
o
w
l
y

a
s

y
o
u

l
i
k
e
,

a
s

l
o
n
g

a
s

y
o
u

s
e
n
d

t
w
o

b
y
t
e
s

a
t

a
t
i
m
e
.

I
t
h
i
n
k
I
l
i
k
e
y
o
u
r
i
d
e
a
o
f
p
o
l
l
i
n
g
f
o
r
t
h
e
A
/
D

s
a
m
p
l
e
a
n
d

s
t
o
r
i
n
g

i
t

d
i
r
e
c
t
l
y

i
n

t
h
e

P
r
i
s
m

m
e
m
o
r
y
.

B
u
t

w
h
a
t

h
a
p
p
e
n
s

w
h
e
n

y
o
u

n
e
e
d

t
o

s
t
o
p

a
n
d

d
e
a
l

w
i
t
h

t
h
e

U
D
P
,

I
P

a
n
d

e
t
h
e
r
n
e
t

h
e
a
d
e
r
s
?

A
n
d

i
s
s
u
e

t
h
e

T
r
a
n
s
m
i
t

c
o
m
m
a
n
d
,

e
t
c
?

I
t

c
o
u
l
d

b
e

t
r
i
c
k
y

w
i
t
h
o
u
t

i
n
t
e
r
r
u
p
t
s
.

B
u
t

n
o
t

i
m
p
o
s
s
i
b
l
e
.

I
a
s
s
u
m
e
y
o
u
r
a
p
p
l
i
c
a
t
i
o
n

i
s
s
i
m
p
l
e
x

lo
ne
-w
ay
).

W
il

li
am

b
v

w
el

ch
<

b
v

w
e1

ch
@

h
o

tm
aI

I.
co

m
>

w
ro

te
:

>
i
t

i
s
n
'
t
i
m
p
o
s
s
i
b
l
e
,

b
u
t
y
o
u
s
u
r
e
w
o
u
l
d
b
e

c
l
o
s
e

t
o
t
h
e

l
i
m
i
t
,
o
n

>
y
o
u
r

h
i
g
h
e
s
t

d
a
t
a

r
a
t
e
.

1
3

D
id

yo
u

m
ea

n
m

y
lo

w
es

t?
M

y
hi

gh
es

tw
as

12
8k

by
te

s/
se

co
nd

tr
an

sm
is

si
on

,w
ith

on
ly

39
In

st
ru

ct
io

ns
in

be
tw

ee
n

ea
ch

by
te

's
ar

ri
va

li
n

th
e

SP
I

bu
ff

er
to

gr
ab

th
at

by
te

an
d

se
nd

R
to

th
e

cf
ca

rd
?

M
yl

ow
es

tw
as

32
kb

yt
es

ft
ec

on
d

w
ith

15
6

in
st

ru
ct

io
ns

In
be

tw
ee

n
ea

ch
by

te
's

ar
ri

va
l.

In
ci

de
nt

al
ly

,a
ft

er
th

in
ki

ng
ab

ou
t

it.
It

se
em

s
m

or
e

re
as

on
ab

le
to

do
44

.1
kb

yt
es

pe
r

se
co

nd
an

d
se

n
d

22
,0

50
H

z
m

on
o,

th
at

s
m

y
ai

m
as

of
ri

gh
tn

ow
.w

hi
ch

by
th

e
pr

ev
io

us
m

at
h

gi
ve

s
m

e
11

3
in

st
ru

ct
io

ns
p

er
by

te
.

Is
11

3
In

st
ru

ct
io

ns
en

o
u

g
h

?

>
A
n
y

c
h
a
n
c
e

y
o
u

c
o
u
l
d

u
s
e

c
o
m
p
r
e
s
s
i
o
n
?

I
t

s
e
e
m
s

o
v
e
r
k
i
l
l

t
o

h
a
v
e

>
3
2
b
i
t
s

p
e
r

s
a
m
p
l
e

a
t

3
2
k
h
z

s
a
m
p
l
e

r
a
t
e
.

da
ta

co
m

pr
es

si
on

w
ou

ld
be

ni
ce

,b
ut

th
er

e
Is

no
pr

oc
es

si
ng

po
w

er
fo

rt
ha

t
w

ith
ou

t,
w

el
l,

ad
di

ng
an

ot
he

r
pr

oc
es

so
ro

r
ch

an
gi

ng
pr

oc
es

so
rs

al
to

ge
th

er
.

T
ha

ts
no

t
lik

el
yi

n
th

e
Im

m
ed

ia
te

fu
tu

re
bu

t

is
a

po
ss

ib
il

it
y

on
re

vi
si

on
2

of
th

e
de

vi
ce

.

A
s

fo
r

th
e

3?
bi

ts
..

.t
ha

tc
o

m
es

fr
om

th
e

fa
ct

th
at

its
st

er
eo

{
2

1
6

bi
tc

ha
nn

el
s)

,
if

Id
ec

id
e

to
do

m
on

o
th

en
Io

nl
y

h
av

e
16

bl
ts

pe
r

sa
m

p
le

.

>
T
h
e

A
i
r
d
r
o
p
'
s

i
n
t
e
r
f
a
c
e

t
o

t
h
e

P
r
i
s
m

c
a
r
d

i
s

8
b
i
t
s
,

b
u
t

y
o
u

m
u
s
t

>
a
l
w
a
y
s

s
e
n
d

a
n

e
v
e
n
.
n
u
m
b
e
r

o
f

b
y
t
e
s
.

se
nd

in
g

an
ev

en
nu

m
be

ro
f

by
te

s
is

co
ol

fo
rm

e
b

ec
au

se
th

e
w

ay
th

e
st

er
o

a/
d

w
or

ks
Is

th
at

it
se

nd
m

e
4

by
te

s
In

ea
ch

sa
m

pl
e

pe
ri

od
,

2
fo

rl
ef

tc
ha

nn
el

an
d

2
fo

rr
ig

ht
ch

an
ne

l,
th

ey
sp

lb
uf

fe
r

fi
lls

an
d

se
ts

a
fl

ag
on

ev
er

y
by

te
,

so
ig

et
tw

o
by

te
s

(1
ch

an
ne

l)
th

en
ha

ve
2

by
te

s
w

or
th

of
"l

ie
su

re
ti

m
e"

..
.

bu
t

th
en

ho
w

m
an

y
to

ta
li

ns
tr

uc
tio

ns
do

es
It

ta
ke

to
se

n
d

2
by

te
s

ba
ck

-t
o-

ba
ck

?

>
D
o
n
t
f
o
r
g
e
t

t
h
a
t
e
v
e
n
U
D
P

h
a
s

a
h
e
a
d
e
r

o
f
i
t
s
o
w
n

(
y
o
u
c
o
u
l
d
t
u
r
n

>
o
f
f

t
h
e

c
h
e
c
k
s
u
m

o
f

t
h
e

U
D
P

d
a
t
a
)
,

t
h
e
n

y
o
u

h
a
v
e

t
h
e

I
P

h
e
a
d
e
r
,

>
a
n
d

t
h
e

e
t
h
e
r
n
e
t

h
e
a
d
e
r
.

re
ga

rd
in

g
th

e
U

D
P

he
ad

er
...

de
fin

ite
ly

yo
u

ar
e

rig
ht

th
at

m
os

ts
tu

ff
w

ou
ld

ne
ve

rc
ha

ng
e,

in
fa

ct
as

fa
r

as
Ic

an
te

ll
on

ly
th

e
ch

ec
ks

um
w

ou
ld

ch
an

ge
,a

nd
ic

an
ei

th
er

ch
oo

se
to

ig
no

re
It

,o
r

ic
an

up
da

te
th

es
um

as
ea

ch
sa

m
pl

e
co

m
es

in,
an

d
th

el
as

t2
by

te
s

iw
ou

ld
se

nd
be

fo
re

Is
su

in
g

a
tr

a
n

s
m

it
w

o
u

ld
b

e
th

e
c
h

e
c
k

s
u

m
.

>
m
a
k
e

t
h
e
p
a
c
k
e
t
s

a
s

l
a
r
g
e
a
s
p
o
s
s
i
b
l
e
,

s
o
t
h
a
t
t
h
e
n
e
e
d
t
o
d
e
a
l

>
w
i
t
h

h
e
a
d
e
r
s

d
o
e
s
n
'
t

h
a
p
p
e
n

s
o

o
f
t
e
n
.

ye
p

Id
pr

ob
ab

ly
w

an
t5

12
by

te
s

of
d

at
a

p
er

pa
ck

et
.-

.w
ti

at
s

th
e

lim
it

Ic
an

st
o

re
in

ca
rd

,

in
ci

d
en

ta
ll

y
?

>
B
u
t

w
h
a
t

h
a
p
p
e
n
s

w
h
e
n

y
o
u

n
e
e
d

t
o

s
t
o
p

a
n
d

d
e
a
l

w
i
t
h

t
h
e

U
D
P
,

I
P

>
a
n
d

e
t
h
e
r
n
e
t

h
e
a
d
e
r
s
?

A
n
d

i
s
s
u
e

t
h
e

T
r
a
n
s
m
i
t

c
o
m
m
a
n
d
,

e
t
c
?

I
t

>
c
o
u
l
d

b
e

t
r
i
c
k
y

w
i
t
h
o
u
t

i
n
t
e
r
r
u
p
t
s
.

B
u
t

n
o
t

i
m
p
o
s
s
i
b
l
e
.

1
4



I
s
u
s
p
e
c
t
,

b
u
t

I
h
a
v
e
n
'
t

p
r
o
v
e
n

i
t

y
e
t
,

t
h
a
t

t
h
e

P
r
i
s
m

c
a
r
d

i
s

s
o

f
a
s
t
,
a
s
c
o
m
p
a
r
e
d
t
o
o
u
r
p
i
c
m
i
c
r
o
,

t
h
a
t
w
e

o
n
l
y
n
e
e
d

1
b
u
f
f
e
r
.

B
u
t

a
t

m
o
s
t
,

w
e

c
o
u
l
d

h
a
v
e

2
b
u
f
f
e
r
s

a
n
d

"
p
i
n
g
-
p
o
n
g
"

b
e
t
w
e
e
n
t
h
e
m
—

O
n
e

b
e
l
o
n
g
s

t
o

us
,

a
n
d
w
e
a
r
e
f
i
l
l
i
n
g

it
,

v,
hi
le

t
h
e
o
t
h
e
r
b
e
l
o
n
g
s

t
o
t
h
e

P
r
i
s
m

c
a
r
d
,

a
n
d

i
s

b
e
i
n
g

t
r
a
n
s
m
i
t
t
e
d
.

W
i
l
l
i
a
m

H
i

e
v
e
r
y
o
n
e
,

I
'
m

n
o
t

s
u
r
e

i
f

a
n
y
o
n
e

i
s

i
n
t
e
r
e
s
t
e
d
,

n
o
r

h
o
w

m
u
c
h

u
s
e

t
h
i
s

w
i
l
l

b
e

b
u
t

I
h
a
v
e
a
c
c
e
s
s

t
o
a
b
u
n
c
h

o
f
E
t
h
e
r
n
e
t

ca
rd
s

t
h
a
t
a
r
e
g
o
i
n
g
t
o
s
c
r
a
p
.

N
o

b
i
g
g
i
e

t
h
e
r
e
,

b
u
t

t
h
e

M
A
C

a
d
d
r
e
s
s
e
s

a
r
e

a
l
l

"
o
f
f
i
c
i
a
l
"

I
n
t
e
l

o
r

3
c
o
m

a
d
d
r
e
s
s
e
s
.

I
w
a
s

w
o
n
d
e
r
i
n
g

i
f

a
n
y
o
n
e

i
s

i
n
t
e
r
e
s
t
e
d
i
n

a
n
y

o
f

t
h
e

n
u
m
b
e
r
s
?
.

I
f
s
o
,

I
c
o
u
l
d
p
a
s
s
a
l
o
n
g
t
h
e
M
A
C

a
d
d
r
e
s
s
e
s
o
n

a
o
n
e
b
y

o
n
e
b
a
s
i
s
t
o

w
h
o
e
v
e
r
w
a
n
t
s

t
h
e
m
a
n
d
m
a
k
e
s
u
r
e
t
h
e
c
a
r
d
a
c
t
u
a
l
l
y
d
o
e
s
g
e
t

t
r
a
s
h
e
d
.

I
t
d
o
e
s

m
e
a
n
t
h
a
t
y
o
u
'
d
b
e

a
b
l
e
t
o
u
s
e
t
h
e
A
i
r
d
r
o
p

o
n

t
h
e
n
e
t
w
i
t
h
o
u
t

"
b
u
m
p
i
n
g

i
n
t
o
"

a
n
o
t
h
e
r

M
A
C

a
d
d
r
e
s
s

(
a
l
l

t
h
o
s
e

"
O
O
E
D
T
P
"

a
d
d
r
e
s
s
e
s

a
r
e

g
o
i
n
g

t
o

b
u
m
p

i
n
t
o

e
a
c
h

o
t
h
e
r

s
o
o
n
e
r

o
r

l
a
t
e
r
)

I
s
t
h
i
s
o
f

i
n
t
e
r
e
s
t
t
o

a
n
y
o
n
e
,

o
r
a
m
I
m
i
s
s
i
n
g
s
o
m
e
t
h
i
n
g

(
a
g
a
i
n
)

L
e
t

m
e

k
n
o
w

Mi
ch
ae
l

t

G
r
e
e
t
i
n
g
s
,

I
'
d

b
e

i
n
t
e
r
e
s
t
e
d

i
n

a
f
e
w

o
f

t
h
o
s
e

a
d
d
r
e
s
s
e
s
,

a
n
d

i
f

a
n
y

o
f

t
h
e

b
o
a
r
d
s

a
r
e
o
f

t
h
e
o
l
d
8
-
b
i
t
I
S
A
,
"
n
e
2
0
0
0
c
o
m
p
a
t
i
b
l
e
"
v
a
r
i
e
t
y
,
t
h
e
r
e

m
i
g
h
t

b
e

s
o
m
e

i
n
t
e
r
e
s
t

i
n

a
f
e
w

o
f

t
h
o
s
e

a
l
s
o
.

S
o
m
e

f
r
i
e
n
d
s

a
n
d

I

b
u
i
l
t

a
f
e
w

l
i
t
t
l
e

e
m
b
e
d
d
e
d

c
o
m
p
u
t
e
r
s

w
i
t
h

e
t
h
e
r
n
e
t
,

a
n
d

w
e

n
e
e
d

m
a
c

a
d
d
r
e
s
s
e
s

f
o
r
t
h
e
m
.
M
i
n
e
i
s
b
a
s
e
d
o
n
t
h
e
E
D
T
P

"
p
a
c
k
e
t
w
h
a
c
k
e
r
"
w
h
i
c
h

i
s
n
e
2
0
0
0

c
o
m
p
a
t
i
b
l
e
.

B
u
t
s
o
m
e
f
o
l
k
s
m
i
g
h
t
w
a
n
t
t
o

a
c
t
u
a
l
l
y
h
a
c
k

t
h
e

I
S
A

c
a
r
d

i
t
s
e
l
f

t
o

u
s
e

f
o
r

a
p
r
o
j
e
c
t
. 1
9

A
b
o
u
t

t
h
e

A
i
r
d
r
o
p
,

I
b
e
l
i
e
v
e

w
e

o
b
t
a
i
n

t
h
e

M
A
C

a
d
d
r
e
s
s

f
r
o
m

w
i
t
h
i
n

t
h
e

P
r
i
s
m

c
a
r
d

i
t
s
e
l
f
,

s
o

w
e

s
h
o
u
l
d

b
e

O
K

w
i
t
h

a
l
e
g
i
t

M
A
C

a
d
d
r
e
s
s
.

M
y

w
i
f
i

c
a
r
d

h
a
s

i
t

w
r
i
t
t
e
n

o
n

a
l
i
t
t
l
e

s
t
i
c
k
e
r

o
n

t
h
e

b
a
c
k

o
f

t
h
e

c
a
r
d
,

a
n
d

i
t

a
l
s
o

p
r
i
n
t
s

o
u
t

i
n

t
h
e

C
I
S
,

a
n
d

a
l
s
o

w
h
e
n

y
o
u

a
s
k

f
o
r

t
h
e

M
a
c

a
d
d
r
e
s
s

v
i
a

t
h
e

P
r
i
s
m

c
o
m
m
a
n
d
s
.

T
h
a
n
k
s
,

T
he

M
A

C
ad

dr
es

s
on

an
A

ir
dr

op
is

th
at

em
be

dd
ed

w
ith

in
th

e
W

LA
N

N
IC

,s
o

it
al

re
ad

y
is

of
fi

ci
al

.

[H
ow

ev
er

,
th

er
e

co
ul

d
ce

rt
ai

nl
y

be
va

lu
e

in
ha

vi
ng

so
m

e
fo

r
th

os
e

of
us

us
in

g
E

D
T

P
w

ir
ed

ip
ro

du
ct

s
(e

.g
.

E
as

y-
E

th
er

ne
t.

Pa
ck

et
W

ha
ck

er
,e

tc
).

I'd
ce

rt
ai

nl
y

be
in

te
re

st
ed

in
ac

qu
ir

in
gs

om
e

:(
4

or
5

-1
h

av
e

a
lo

to
f

em
b

ed
d

ed
E

th
er

ne
td

ev
ic

es
!)

J
u

li
a
n

jT
he

M
A

C
ad

dr
es

s
on

an
A

ird
ro

p
is

th
at

em
be

dd
ed

w
ith

in
th

e
W

LA
N

N
IC

,s
o

it
al

re
ad

y
is

of
fic

ia
l.

jH
ow

ev
er

,
th

er
e

co
ul

d
ce

rt
ai

nl
y

be
va

lu
e

in
ha

vi
ng

so
m

e
fo

r
th

o
se

of
us

us
in

g
E

D
T

P
w

ir
ed

ip
ro

d
u

ct
s

(e
.g

.
E

as
y

-E
th

er
n

et
,

P
ac

k
et

W
h

ac
k

er
,

et
c)

.
I'd

ce
rt

ai
nl

y
be

in
te

re
st

ed
in

ac
qu

ir
in

g
so

m
e

1(
4

or
5

-1
ha

ve
a

lo
to

fe
m

be
dd

ed
E

th
er

ne
td

ev
ic

es
!)

•J
u

li
a
n

>
>

I
d
o
n
'
t

b
e
l
i
e
v
e

t
h
a
t

t
h
i
s

i
s

p
o
s
s
i
b
l
e
.

M
y

r
e
a
d
i
n
g

i
s

>
t
h
a
t

o
n
c
e

y
o
u

>
>

i
s
s
u
e

T
R
A
N
S
M
I
T

y
o
u

c
a
n
n
o
t

t
o
u
c
h

t
h
e
,
b
u
f
f
e
r

u
n
t
i
l

t
h
e

t
r
a
n
s
m
i
t

i
s

>
>

c
o
m
p
l
e
t
e

a
n
d

y
o
u

r
e
c
e
i
v
e

a
c
k
n
o
w
l
e
d
g
e
m
e
n
t

(
o
r

a
u
t
o
-
r
e
c
y
c
l
e

t
h
e

F
I
D
)

>
A
c
t
u
a
l
l
y
,

i
f

I
u
n
d
e
r
s
t
a
n
d

t
h
e

A
i
r
d
r
o
p

c
o
d
e
,

i
t

i
n
i
t
i
a
l
i
z
e
s

3

>
b
u
f
f
e
r
s

a
t

t
h
e

b
e
g
i
n
n
i
n
g
,

a
n
d

t
h
e
r
e

a
r
e

s
o
m
e

f
i
e
l
d
s

i
n

t
h
e

>
b
u
f
f
e
r

t
h
a
t

g
e
t

r
e
-
u
s
e
d

o
v
e
r

a
n
d

o
v
e
r

w
i
t
h
o
u
t

b
e
i
n
g

r
e
-
w
r
i
t
t
e
n
.

> >
S
o
,

I
d
o
n
'
t

t
h
e
r
e

w
o
u
l
d

b
e

a
p
r
o
b
l
e
m

w
i
t
h

a
s
s
u
m
i
n
g
/
d
e
p
e
n
d
i
n
g

>
o
n

t
h
e

c
o
n
t
e
n
t
s

o
f

t
h
e

b
u
f
f
e
r
s
.

2
0



>
I

w
o
n
'
t

k
n
o
w

f
o
r

c
e
r
t
a
i
n

u
n
t
i
l

I
t
e
s
t

t
h
i
s

t
h
e
o
r
y

o
u
t

t
h
o
u
g
h
.

T
h
e
b
u
f
f
e
r
s

c
e
r
t
a
i
n
l
y
c
a
n

b
e
"
r
e
u
s
e
d
"
b
u
t
y
o
u
c
a
n
'
t

s
t
a
r
t
w
r
i
t
i
n
g
t
o

t
h
e
m
b
e
f
o
r
e
y
o
u
'
r
e
t
o
l
d
t
h
e
f
i
r
m
w
a
r
e

h
a
s
c
o
m
p
l
e
t
e
d
i
t
s
t
i
m
e
w
i
t
h
th
em
.

T
h
e
f
u
n
c
t
i
o
n

"
g
e
t
_
f
r
e
e
_
T
x
F
"
i
s
u
s
e
d
f
o
r
t
h
i
s
p
u
r
p
o
s
e
—
i
f

t
h
e
P
R
I
S
M

f
i
r
m
w
a
r
e

i
s
n
'
t

d
o
n
e

w
i
t
h

o
n
e

o
f

t
h
e

b
u
f
f
e
r
s
,

y
o
u

c
a
n
'
t

t
o
u
c
h

i
t
,

a
n
d

g
e
t
f
r
e
e
_
T
x
F

wi
ll

re
tu
rn

y
o
u
an
ot
he
r

bu
ff
er

t
o
us
e.

I
ag
re
e

so
me

o
f

t
h
e

f
i
e
l
d
s

t
h
a
t

a
r
e

u
s
e
d

a
r
e

s
t
a
t
i
c

a
n
d

t
h
e

P
R
I
S
M

f
i
r
m
w
a
r
e

p
r
o
b
a
b
l
y

w
o
n
'
t

u
p
d
a
t
e

th
em
,

b
u
t
I
'
m
p
r
e
t
t
y
s
u
r
e
y
o
u
wo
n'
t

b
e
a
b
l
e
t
o
d
e
p
o
s
i
t
a
s
e
c
o
n
d

p
a
c
k
e
t

i
n
t
o
R
A
M
i
n
t
o
t
h
e
s
a
m
e
b
u
f
f
e
r

th
at
's

a
c
t
i
v
e
l
y

b
e
i
n
g
u
s
e
d
b
y
t
h
e

P
R
I
S
M

f
o
r

t
r
a
n
s
m
i
s
s
i
o
n
.

Pa
ul

W
h
y

d
i
d

I
c
a
l
l

y
o
u

B
r
i
a
n
?

N
o

i
d
e
a
.

S
o
r
r
y
.

T
h
e
b
u
f
f
e
r
s

c
e
r
t
a
i
n
l
y
c
a
n
b
e

"
r
e
u
s
e
d
"
b
u
t
y
o
u
c
a
n
'
t
s
t
a
r
t
w
r
i
t
i
n
g

t
o

>
t
h
e
m
b
e
f
o
r
e
y
o
u
'
r
e
t
o
l
d
t
h
e
f
i
r
m
w
a
r
e
h
a
s
c
o
m
p
l
e
t
e
d
i
t
s
t
i
m
e

wi
th
"

t
h
e
m
.

Ri
gh
t,

a
g
r
e
e
d
.

S
o
h
a
v
i
n
g
2
b
u
f
f
e
r
s

a
n
d
p
i
n
g
-
p
o
n
g
i
n
g
b
e
t
w
e
e
n
t
h
e
m

s
h
o
u
l
d
w
o
r
k
.

B
u
t
I
s
u
s
p
e
c
t
,

b
u
t
h
a
v
e
n
'
t
p
r
o
v
e
n

i
t
y
e
t
,
t
h
a
t
t
h
e
p
r
i
s
m

c
a
r
d
i
s

s
o
f
a
s
t
,
t
h
a
t
h
e

"
c
o
m
p
l
e
t
e
s
"

h
i
s
u
s
a
g
e

o
f
t
h
e
b
u
f
f
e
r
b
e
f
o
r
e
I

c
a
n
re
al
ly

g
e
t
ar
ou
nd

t
o
ch
ec
ki
ng

fo
r

it
.

Ju
st

a
hu
nc
h.

A
n
d
p
r
o
b
a
b
l
y

n
o
t

s
a
f
e
/
r
o
b
u
s
t

t
o

d
e
p
e
n
d

o
n

i
t
.

W
il

li
am

ho
w

do
es

lo
ng

is
th

e
us

ua
lt

ur
na

ro
un

d
tim

e
be

tw
ee

n
Is

su
in

g
a

tr
an

sm
is

si
on

an
d

re
ce

iv
in

g
an

ac
k

n
o

w
le

d
g

em
en

t?

c
h

e
e
r
s

-a
le

x

W
rit

te
n

fo
rC

R
O

SS
W

O
R

K
S

ag
ai

n.
W

or
ks

pr
et

ty
w

el
l.

T
he

PR
IS

M
sp

ec
is

no
te

nt
ire

ly
ac

cu
ra

te
,

so
I

ha
d

to
fu

dg
e

th
in

gs
a

bi
t.

Ju
li

a
n

2
1

<
~

±

{ un
si

gn
ed

in
t

nR
ec

or
ds

,i
j;

un
si

gn
ed

in
t

*p
;

r_
re

ad
(O

xf
d8

8)
;

if
(f

r_
bu

ff
er

[0
]<

4)
re

tu
rn

;
;

nR
ec

or
ds

=
(f

r_
bu

ff
er

[0
]-

3)
/3

1;

pr
in

tf
T

Sc
an

re
tu

rn
s%

ir
es

ul
ts

,w
ith

re
as

on
%

i
(%

i)\
n"

,n
Re

co
rd

s,f
r_

bu
ffe

ri3
],f

r_
bu

ffe
r[0

]);

fo
rt

,i
=

0;
i<

nR
ec

or
ds

;i
+

+
)

{ p=
&

fr
>

uf
fe

r[
4+

31
*i

];

pr
in

tf
C

C
h%

2i
N

oi
se

%
3i

SN
R

%
3i

",
p[

0]
,p

[l
],p

[2
])

;

pr
in

tfC
B

SS
ID

%
04

x%
04

x%
04

x
B

en
in

t%
5i

C
ap

%
04

x
",p

[3
],p

[4
],p

[5
],p

[6
],p

[7
]);

pr
in

tf
C

'S
S-

D
(%

2i
)

",
p[

8]
);

fo
rf

j=
0u

<
16

o+
+

)

i if
(2

*j
<p

[8
])

pr
in

tf
l;"

%
c"

,0
xf

F&
(p

[9
+j

])
);

el
se

pr
in

tf
("

_"
);

if
i;2

*j
+l

<p
[8

])
pr

in
tf

("
%

c"
,0

xf
T

&
(p

[9
+j

]»
8)

);

el
se

pr
in

tf
l^

J'
);

}

j
pri

ntf
("

Ra
tes

%
04

x%
04

x%
04

x%
04

x%
04

x
SR

T
!%

04
x\n

",p
[2

5]
,pr

26
],p

[2
7]

,p[
28

],p
[2

9]
,p[

30
]);

•

fr
bu

ff
er

[0
]=

3;

2
2



>
-

p
l
e
a
s
e

h
e
l
p

m
e

o
u
t
.

T
h
a
n
k
s
.

S
i
n
c
e
r
e
l
y
,

S
.
R
a
n
g
a
n
a
t
h
a
n

IQ
ue

st
io

n
(1

)r
e

IP
s

is
an

sw
er

ed
in

m
y

fi
rs

tr
ep

ly
to

yo
u

-t
h

e
IP

en
te

rs
in

to
th

e
co

de
on

ly
w

he
n

!p
ac

ke
ts

ar
er

ec
og

ni
se

d
at

th
e

IP
sta

ck
lay

er
,s

oy
es

it
ca

n
va

ry
dy

na
m

ica
lly

.

Q
ue

st
io

n
(2

):
ob

vi
ou

sl
y

yo
u

ca
n

ha
ve

a
w

ir
ed

N
IC

an
d

a
w

ir
el

es
s

on
e

on
th

e
sa

m
e

bo
x,

bu
tw

hy
do

yo
u

w
an

tt
o?

It
m

ak
es

th
in

gs
m

uc
h

m
or

e
co

m
pl

ex
to

tr
y

to
ru

n
tw

o
N

IC
s

si
m

ul
ta

ne
ou

sl
y.

In
yo

ur
sc

en
ar

io
,w

hy
no

th
av

e
th

e
PC

a
w

ir
el

es
s

de
vi

ce
It

se
lf

,s
o

it
ei

th
er

ta
lk

s
to

th
e

m
as

te
r,

w
hi

ch
th

en
ta

lk
s

to
th

e
sl

av
es

,
or

it
d

o
es

an
IP

m
ul

ti
ca

st
(f

or
w

hi
ch

yo
u'

ll
n

ee
d

to
tw

ea
k

so
m

e
of

th
e

PR
IS

M
se

tt
in

gs
in

Fr
ed

's
co

de
)?

„

H
i

a
ll

..
.

I'v
e

b
ee

n
tr

yi
ng

to
fi

gu
re

ou
t

ho
w

to
in

cr
ea

se
th

e
fr

am
e

si
ze

fo
r

th
e

da
ja

-g
et

ti
^a

pu
t

ou
t

on
th

e
w

ir
e.

It
se

em
s

no
m

at
te

rw
ha

tI
do

,I
ca

n'
tg

et
it

to
sp

it
ou

tm
or

e
th

an
60

by
te

si
Ik

no
w

Im
us

tb
e

/
m

is
si

ng
so

m
et

hi
ng

ob
vi

ou
s.

If
so

m
eo

ne
ca

n
po

in
tm

e
In

th
e

ri
gh

td
ir

ec
tia

nJ
w

ou
ld

ap
pr

ec
ia

te
it.

\
T

ha
nk

s.

V
.

J
e
ff

G
r
e
e
ti

n
g

s
,

I'
v

e
w

ri
tt

e
n

so
m

e
ro

u
ti

n
e
s

to
re

ad
an

d
w

ri
te

"R
ID

s"
w

it
h

"f
ri

e
n

d
ly

"
^~

—
n

a
m

e
s.

T
h

e
re

a
re

ro
u

ti
n

e
s

to
d

is
p

la
y

th
e

v
a
ri

o
u

s
fi

rm
w

a
re

r
e
v

is
io

n

in
f
o

(i
.i

s
id

e
th

e
P

ri
s
m

c
a
r
d

)
.

A
ls

o
a

ro
u

ti
n

e
c
o

n
n

e
c
t

to
th

e
B

SS
.

la
c
c
=

ss
p

o
in

t)
a
n

d
d

is
p

la
y

it
s

M
ac

a
d

d
re

s
s
,

a
n

d
m

o
n

it
o

r
th

e
li

n
k

s
t
a
t
u

s
.

'™
=

~'
—

"

\

U
n

ti
l

I
fi

n
d

a
b

e
tt

e
r

p
la

c
e
,

I
'v

e
p

u
t

th
e
s
e

o
n

m
y

lo
c
a
l

IS
P

's
s
it

e
.

I

h
o

p
e

i
t

w
il

l
w

o
rk

fo
r

e
v

e
ry

o
n

e
.

h
tt

p
:
//

ti
a
y

u
i

1
.

c
o

n
t/

5
£

!o
jt

W
il

li
am

di
d

yo
u

al
re

ad
y

p
o

st
so

m
et

hi
ng

to
gi

ve
th

e
lin

k
qu

al
ity

(S
ig

na
l

to
N

oi
se

ra
ti

o)
?

I'd
lo

v
e

to
h

a
v

e
so

m
et

h
in

g
lik

e
th

at
.

•a
le

x

[Y
es

/d
id

,o
n

3
Fe

br
ua

ry
.

„_
__

__
__

__
__

__
__

__
__

__
.

H
i

J
u

li
a
n

,

H
av

e
yo

u
lo

o
k

ed
in

to
th

e
re

ce
iv

ed
fr

am
es

tf
ro

m
th

e
A

P
to

se
e

w
ha

t
ra

te

e
a
c
h

o
f

th
e
m

w
e
re

tr
a
n

s
m

it
te

d
a
t?

F
o

r
th

e
l
i
f
e

o
f

m
e
,

I
k

e
e
p

d
e
c
o

d
in

g

th
e

fr
a
m

e
s

I
re

c
e
iv

e
a
s

tr
a
n

s
m

it
te

d
a
t

1
M

b
p

s
w

h
ic

h
I

th
in

k
is

n
't

ri
g

h
t,

b
u

t
d

o
n

't
k

n
o

w
w

h
e
th

e
r

i
t

is
o

r
n

o
t.

T
h

e
A

ir
D

ro
p

is
o

n
ly

a
fe

w
m

e
te

rs

aw
ay

fr
o

m
th

e
A

P,
so

I
w

o
u

ld
e
x

p
e
c
t

a
h

ig
h

e
r

b
p

s.

R
e
g

a
rd

s
,

—
P

a
u

l.

IP
a
u

l,

Ih
av

en
't

do
ne

th
at

ye
t.

H
ow

ev
er

,w
he

n
Iw

as
pl

ay
in

g
w

ith
ad

H
oc

In
ev

er
m

an
ag

ed
to

ge
l

a
co

nn
ec

tio
n

at
m

or
e

th
an

5.
5

M
bp

s,
an

d
th

e
ai

rd
ro

p
w

as
on

ly
a

co
up

le
of

m
et

re
s

fr
om

th
e

ca
rd

.

Ju
li

a
n

H
m
m
,
o
k
.

I
a
s
s
u
m
e

t
h
e
r
e
'
s

s
o
m
e
X
P

d
r
i
v
e
r
s

f
o
r
t
h
e
T
R
E
N
D
n
e
t
c
a
r
d
?

I
f
I

w
h
a
c
k

i
t

i
n
t
o

a
C
F

t
o

P
C
M
C
I
A

c
o
n
v
e
r
t
e
r
,

d
o

y
o
u

r
e
c
k
o
n

I
c
a
n

g
e
t

I
t

w
o
r
k

w
o
r
k
o
n

t
h
e
P
C
?

T
h
a
t

w
a
y

I
c
a
n

s
e
e
h
o
w

f
a
s
t
i
t
t
h
i
n
k
s
t
h
e
c
o
n
n
e
c
t
i
o
n

i
s
?

I
'
v
e

n
o

d
a
t
a

t
o

s
u
b
s
t
a
n
t
i
a
t
e

t
h
e

l
m
b
p
s

r
a
t
e
,

I
s
u
p
p
o
s
e

I
c
a
n

h
a
v
e

a g
o
a
t
t
r
y
i
n
g

o
u
t
a

r
o
u
n
d
-
t
r
i
p

t
i
m
e
u
s
i
n
g
PI
NG
,

b
u
t
w
i
t
h
o
n
l
y
a
s
i
n
g
l
e

p
a
c
k
e
t
o
u
t
s
t
a
n
d
i
n
g

u
s
i
n
g
uI
P,

it
's

g
o
i
n
g
t
o
b
e

sl
ow
.

I'
ll

n
e
e
d
t
o
d
o

s
o
m
e

m
o
r
e

w
o
r
k

t
o

q
u
a
l
i
t
a
t
i
v
e
l
y

m
e
a
s
u
r
e

t
h
e

l
i
n
k

s
p
e
e
d
.

R
g
d
s
,

P
a
u
l

P
a
u
l
.

II'l
lh

av
ea

io
ok

in
th

e
Pr

is
m

sp
ec

an
d

se
e

w
ha

ti
ts

ay
s

ab
ou

tr
at

es
.T

he
ra

te
in

fo
rm

at
io

n
th

at
is

ie
xt

ra
ct

ed
in

th
e

sc
an

ro
ut

in
e

Ip
os

te
d

sh
ou

ld
te

ll
yo

u
so

m
et

hi
ng

ab
ou

tt
he

co
nn

ec
tio

n,
bu

t
I

Ic
ou

ld
n'

t(
im

m
ed

ia
te

ly
)f

in
d

an
yt

hi
ng

to
te

ll
m

e
ho

w
to

in
te

rp
re

t
it.

I a
ss

u
m

e
th

e
T

R
E

N
D

ne
tc

ar
d

(a
s

it'
s

PR
IS

M
)w

ill
ju

st
ha

ve
th

e
st

an
da

rd
W

in
do

w
s

dr
iv

er
-

of
co

ur
se

yo
u

w
on

't
ha

ve
an

y
co

nf
ig

ap
ps

.
If

yo
u

ha
ve

a
L

in
ks

ys
W

C
12

,a
t

le
as

t
Ik

no
w

it
co

m
es

w
ith

a
di

sk
w

ith
X

P
co

nf
ig

co
d

e
(t

ho
ug

h
I'v

e
n

ev
er

u
se

d
it)

.



I
m

e
a

n
r
e
b

u
il

d
p

c
b

fo
r

P
C

M
C

IA
c
o

n
n

e
c
to

r
.

T
h

e
r
e

is
n

o
c
o

n
n

e
c
to

r
s
u

c
h

a
s
,

b
u

t
y
o

u
c
a

n
fi

n
d

so
m

e
e
x
te

n
d

e
r

c
a

r
d

fo
r

th
a

t
p

u
r
p

o
s
e

l
i
k
e

th
is

"
h

tt
p

:
//

w
w

w
.t

e
a
m

p
c

te
c
h

n
o

lo
g

y
.
o

o
iF

i/
p

re
d

ij
c
tm

d
e
ta

il
.p

h
p

?
id

=
y
H

"

C
a

l
v
i
n

Y
o
u

n
e
e
d

t
o

d
o

m
o
r
e

t
h
a
n

c
h
a
n
g
e

a
c
o
u
p
l
e

o
f

d
e
f
i
n
e
s
—
f
o
r

i
n
s
t
a
n
c
e

t
h
e

L
L
H

s
i
z
e

c
h
a
n
g
e
s

a
s

d
o
e
s

a
c
o
u
p
l
e

o
f

o
t
h
e
r

t
h
i
n
g
s

[
s
u
c
h

a
s

t
h
e

f
o
r
m
a
t

o
f

s
o
m
e

o
f

t
h
e

s
t
r
u
c
t
u
r
e
s
)
.

I
'
v
e

a
l
r
e
a
d
y

d
o
n
e

t
h
e

u
I
P

p
o
r
t

t
o

t
h
e

A
i
r
D
r
o
p

a
n
d

i
t
'
l
l

b
e

m
a
k
i
n
g

a
n

a
p
p
e
a
r
a
n
c
e

o
n

o
u
r

w
e
b

p
a
g
e
s

w
h
e
n

I
g
e
t

b
a
c
k

f
r
o
m

D
a
l
l
a
s
.

R
e
g
a
r
d
s
,

Pa
ul

I
n

ai
id
ro
p_
'.
ss
fe
-:
&y
-i
ho
v'
3i
o_
!p
.:
!.

:;
om
,

"
P
a
u
l

C
u
r
t
i
s
"

<
p
l
c
@
r
.
.
.
>

w
r
o
t
e
:

>
I
'
v
e

a
l
r
e
a
d
y

d
o
n
e

t
h
e

u
I
P

p
o
r
t

t
o

t
h
e

A
i
r
D
r
o
p

a
n
d

i
t
'
l
l

b
e

m
a
k
i
n
g

a
n

>
a
p
p
e
a
r
a
n
c
e

o
n

o
u
r

w
e
b

p
a
g
e
s

w
h
e
n

I
g
e
t

b
a
c
k

f
r
o
m

D
a
l
l
a
s
.

I
n
o
t
i
c
e
d

a
r
e
f
e
r
e
n
c
e

t
o

t
h
e

u
I
P

s
u
p
p
o
r
t
i
n
g

t
h
e

R
T
L
8
0
1
9
.

T
h
a
t

c
h
i
p

i
s

N
E
2
0
0
0

c
o
m
p
a
t
i
b
l
e
,

a
n
d

i
s

t
h
e

s
a
m
e

o
n
e

u
s
e
d

o
n

t
h
e

E
D
T
P

P
a
c
k
e
t
W
h
a
c
k
e
r
.

S
o

m
a
y
b
e

u
I
P

w
i
l
l

w
o
r
k

w
i
t
h

y
o
u
r

C
F

e
t
h
e
r
n
e
t

c
a
r
d

a
l
r
e
a
d
y
.

W
il

li
a

m

>
w

h
e
re

d
o

y
o

u
b

u
y

P
C

M
C

IA
->

C
F

c
o

n
n

e
c
to

r
?

I
h

a
v
e

s
e
e
n

C
F

->
P

C
M

C
IA

b
u

t

>
n

o
t

th
e

o
th

e
r

w
a

y
a

r
r
o

u
n

d
!

T
h

is
i
s

th
e

o
n

e
I

h
a

v
e
.

P
le

a
s
e

n
o

te
,

I
h

a
v
e

n
o

t
h

a
d

a
c
h

a
n

c
e

to
t
e
s
t

i
t

o
u

t
y
e
t.

h
tt

p
:

//
a

m
i.

s-
ii

ri
E

or
is

'.
c.

>
:&

/-
:-

•:
_£

!a
jt

o
p

c
c
.
h

tm
l

W
i
l
l
i
a
m

.
.
.
y
e
p
,

i
t
'
s

c
e
r
t
a
i
n
l
y

s
o
m
e
t
h
i
n
g

t
o

t
r
y
.

I
d
r
o
p
p
e
d

b
y

E
d
'
s

p
a
g
e
s

y
e
s
t
e
r
d
a
y

a
n
d

n
o
t
i
c
e
d

t
h
e

c
o
m
p
a
t
i
b
i
l
i
t
y

s
t
a
t
e
m
e
n
t
.

R
g
d
s
,

—
P
a
u
l
.

2
9

.
.
.
a
t

t
h
e

s
a
l
e

p
r
i
c
e
,

I
r
e
c
k
o
n

i
t
'
s

a
b
a
r
g
a
i
n

a
n
d

d
o
e
s
n
'
t

m
a
t
t
e
r

i
f

i
t

d
o
e
s
n
'
t

w
o
r
k
.
.
.

I
'
l
l

o
r
d
e
r

o
n
e
.

:
-
)

P
a
u
l

C
u
r
t
i
s
,

R
o
w
l
e
y

A
s
s
o
c
i
a
t
e
s

L
t
d

::
tt
r:

//
•-
.,
v.
-;
.

.--
.:.

•.•
;]
>?
y.

<;-
-j.

i_
:

C
r
o
s
s
W
o
r
k
s

f
o
r

M
S
P
4
3
0
,

A
R
M
,

A
V
R

a
n
d

[
s
o
o
n
)

M
A
X
Q

p
r
o
c
e
s
s
o
r
s

3
0


