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UIP_APPCALL 2.2
[AIonN NI7n axn '97 nian 7w ntap/antw 7101 v Nk L UIP D'Muna Nian Ny
.('1P1 UIP_ACKDATA ,UIP_REXMIT ,UIP_CLOSE ,UIP_CONNECTED) uip_flags nanwna

void UIP_APPCALL (void)

{
// mark if last requrest was handled (got ack)
static bool lastRequestHandled = 0;

// connection established

if (uip_connected()

{
// mark connection established
bConnected = 1;
printf ("connected!!!! ");

// first send, to recieve an ACK
uip send(&dataBuffer[0], ELEM SIZE);
return;

}

// idle time
if (uip poll() && (lastRequestHandled))
{
// do not send unless connected
if (!bConnected)
return;

// send data if has something to send
if (sendInternal())
lastRequestHandled = 0;

return;

}

// got ack from last request
if (uip_acked())
{
// do not send unless connected
if (!bConnected)
return;

// last request handled
lastRequestHandled = 1;

// send next data
if (sendInternal())
lastRequestHandled = 0;

return;

// pack lost
if (uip rexmit())

if (!bConnected)
return;

// resend last request
printf ("Packet Lost! ");
uip_send(&dataBuffer[startIndex], (lastSent - startIndex) * ELEM SIZE);

return;

}

// connection closed

if (uip closed())

{
printf ("---socket closed");
return;




SendInternal

2.3

IMIX YNY7 178 DN nz'nyn UIP_SEND .nI7w7 ' DNIX 021NN 0y UIP_SEND n'¥j71197 X1y
NIX¥2 NIYYNY NDMY DNNYMYY [RONIT 7)7'Y 11YNa DMWYl NN 1IN .n'7'ana 9102 N7wn
NMYN T N WNINNY NN'AT N'092 NONIN N'Y71190 .NTNIM

// responsible for sending sampling data
// returns true if data was sent
int sendInternal ()
{
// calculate max data size to send
int maxDataAmount = uip mss() / ELEM SIZE;

// calculate start index
startIndex = lastSent % SAMP BUFFER SIZE;

// save end location before changing
int tmpEnd = endIndex;

if (startIndex < tmpEnd)
{
// send only if has minimum data size to send
if (tmpEnd - startIndex > maxDataAmount * minDataFraction)
{
// has too much data to send
if (tmpEnd - startIndex > maxDataAmount)
tmpEnd = startIndex + maxDataAmount;

// send data

uip send(&dataBuffer[startIndex], (tmpEnd - startIndex) * ELEM SIZE);

lastSent = tmpEnd;

return 1;

}
else if (startIndex > tmpEnd)

// has too much data to send

if (SAMP_BUFFER_SIZE - startIndex > maxDataAmount)
tmpEnd = startIndex + maxDataAmount;

else
// send till end
tmpEnd = SAMP BUFFER SIZE;

// send data
uip send(&dataBuffer[startIndex], (tmpEnd - startIndex) * ELEM SIZE);
lastSent = tmpEnd;

return 1;

}

return 0;

NI MTAT

.Ethernet -n N1>wa frame -0 771a N7Tan — ETHERNET_FRAME_SIZE_MAX
nN7wIn n'7'ann 7Ta N Tan — UIP_BUFSIZE

24



ADC .3
.(P0.28) 1 'on yinya ADC ninaT oy '7i7'x 1vn 17
XYY NX¥pImn timer "y nnT? nWpa

NNATNIMNWOX 2 N1 O?'NS2

NIND1'OX NN'AT — Interrupt o
N1IINDY1'0 NN'AT — Polling e

Ly 3.1

// init ADC
void ADCInit ( DWORD ADC Clk )
{
/* all the related pins are set to ADC inputs, ADO0.1~4 */

PINSELO |= 0x0F333F00;

ADOCR = ( 0x01 ) | // SEL=1,select channel 1 on ADCO

((3) <<8) | // CLKDIV = Fpclk / 1000000 - 1

(0 << 16 ) | // BURST = 0, no BURST, software controlled

(1 << 21 ) | // PDN = 1, normal operation

(0 << 24 ) | // START = 0 A/D conversion stops

(0 << 27 ); // EDGE = 0 (CAP/MAT singal falling,trigger A/D
ADOINTEN = Ox11E; // Enable all interrupts

// init indexes
startIndex = 0;
endIndex 0;
lastSent 0;

// init ADC interrupt
vicEnableIRQ (INT CHANNEL ADC, 11, ADCOHandler);

TPI0D MYRMBNI 7T 3.2
NN'AT? N1IND1'ON nYpl

// timer interrrupt
void  attribute  ((interrupt("IRQ"))) timer irqg(void)
{

T1IR = BITO;

// initiates sampling in channel 1
if (bConnected)
ADCORead (1) ;

vicUpdatePriority();




:"7,7':{.'1 7VNd DMY'NIYIE NN'ATN 'Y v nX"y

// ADC sampling callback when conversion finished
static void  attribute  ((interrupt("IRQ"))) ADCOHandler (void)

{
DWORD regVal;

// Read ADC will clear the interrupt
regVal = ADOSTAT;

//check OVERRUN error first
if ( regval & 0x0000FFO00 )

{
regVal = (regVal & 0xO0000FF00) >> 0x08;

// if overrun, just read ADDR to clear regVal variable has been reused.
regVal = ADODRI1;

// stop ADC now
ADOCR &= OxF8FFFFFF;
ADCOIntDone = 1;

// read data
dataBuffer[endIndex++] = ADCOValue[l];
endIndex %= SAMP_ BUFFER SIZE;

// check for loop
if ((endIndex == startIndex) && startIndex)
printf ("Buffer Loop! ");

// Acknowledge Interrupt
VICVectAddr = 0;
vicUpdatePriority () ;
return;

}

if ( regvVal & ADC ADINT )
{
if ((regVal & OxFF) == 0x02)
{
// read data
dataBuffer[endIndex++] = ( ADODRLI >> 6 ) & Ox3FF;
endIndex %= SAMP BUFFER_SIZE;

}

// stop ADC now
ADOCR &= OxF8FFFFFF;
ADCOIntDone = 1;

}

// Acknowledge Interrupt
VICVectAddr = 0;
vicUpdatePriority();




Polling myxnRa omsar 3.3

// ADC read using polling
DWORD ADCOReadPolling( DWORD channelNum )
{

DWORD regVal, ADC Data;

// switch channel,start A/D convert
ADOCR &= OxFFFFFF00;
ADOCR |= (1 << 24) | (1 << channelNum);

// poll until end of A/D convert
while (1)
{
// read result of A/D conversion
regVal = *(volatile unsigned long *) (ADO_BASE_ADDR + ADC_OFFSET + ADC_INDEX * channelNum) ;

if ( regVal & ADC DONE )
break;

}

// stop ADC now
ADOCR &= OxF8FFFFFF;

if ( regvVal & ADC OVERRUN )
{

// overrun

dataBuffer [endIndex++] = 0;
endIndex %= SAMP_ BUFFER SIZE;
return 0;

}

// read data

ADC Data = ( regVal >> 6 ) & Ox3FF;
dataBuffer[endIndex++] = ADC Data;
endIndex %= SAMP BUFFER SIZE;

return ADC_Data;
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e 4.1

QI0al INIX NNNIY ,yTNN Ni7\an NX N727n ,8080 vI97 NA'WMW NN NXY MWD 7w T¥a
75 (VTN 7w nwn 'xNn 111 TN 73 1y yximn) yTn TR N0tV N0 TR NXMIN
UXInnN 07'2Nn 77TIA NNEYXINNAN YT'NN NNAVN Q¥ NIX N0'9 T NN, Nit'an 250 7w 07195
NIRYINN NINYY .APTO JWNI NP TAN AXIIN,0DIY VO 72 1Y .NRNNRN Niz2ann 250 Yy
TINX ,NX¥'2 DNNKRD DWXINANA 12AYIN 272NN 7T TN NNAYN A¥pP 0'RAN DN INPE7
NINYAY [I1I'DN DT Y2 WIN'Y NYY1 .VTNN 7¢ WD YN TIA'RN TINKD NP2 yT'n TR

727 MYOX 120N) NNTO NMIXA NAIY K7 VTN NIYION [N NN YT NNAVN 7¢ NRIWRIN
(VTN "2YNn DX NIYawn NY7 WWEn Nnpna NImyo TN NIZIvs1 0'7INNK 2' 7D XN

,Buffer -7 y2 1901 7y 120150 ,ADC -Nn 7Y 72 NNAT INXR7 QWX VXA yTNN TR TINK W'D
pnnY YT 0z 090N 17K NYA PN NKY RTALINIK DN7Y

static void Main(string[] args)
{
// listen to port 8080
TcpListener listener = new TcplListener(80890);
listener.Start();

// will save the data
HashSet<int> wav = new HashSet<int>(); // Debugging
//List<int> wav = new List<int>();

while (true)

{
// temp buffer for each packet
byte[] buffer = new byte[10000];

// accept the socket
Socket socket = listener.AcceptSocket();
Console.WriteLine("socket accepted");

// used later for statistics
DateTime now = DateTime.Now;
DateTime start = DateTime.Now;

List<int> counts = new List<int>();
List<DateTime> dates = new List<DateTime>();
int total = 0;

const int sampleSize = 250;

while (true)

try
{

int size = socket.Receive(buffer); // recieve data

// save statistics
total += size / 4;
counts.Add(total);
dates.Add(DateTime.Now);

// parse each number in data
for (int i = 0; i < size; i += 4)

wav.Add(BitConverter.ToInt32(buffer, i));
}

// print statistics every 'sampleSize' packets
int counterl = counts.Count;
if (counterl % sampleSize != 0)

continue;

// calc statistics
double res = (counts[counterl - 1] - counts[counterl - sampleSize]);
double resl = (dates[counterl - 1] -

dates[counterl - sampleSize]).TotalMilliseconds / 1000;

// print statistics
Console.WriteLine(res / resl + " " + total / counterl);




catch(Exception ex) // occurs when the board 'reset' button is pressed

CalculatelLoss(wav); // Debugging

// print total size

Console.WriteLine("test size = " +
wav.Clear();

Console.WriteLine("-------------- ")
Console.WriteLine("-------------- ")

break;

}

Console.ReadLine();

}
}
private
{
int
int
int
for

static void CalculatelLoss(HashSet<int> wav)

max = wav.Max();
loss = 9;

lostLastHalf = 0;

(int 1 = @; 1 < max; i++)
if (!wav.Contains(i))
{
++loss;
if (1 > max / 2)
++lostlLastHalf;

}

wav.Count);

Console.WriteLine("Loss: {@}, Last Half: {1}", 100 * ((float)loss / (float)max),

100 * ((float)lostLastHalf / (float)max));




ACK Delay 4.2
n'wnnd) Windows-n mw "'y Ack-n nN*7wa 23'y W'y 1'RY Wireshark-2 niwpnn ninan
TN NNAYNA N'NIYAYA NIIXA Yo 1T (D

ADC_sample.pcap - Wiresha
R L

Eile Edit View Go Capture Analyze Statistics Telephon! Tools Help

Bueee EERXEE acsaT LRI Al XMz B

Filter: * Expression.. Clear Apply
No. Time Source Destination Protocol Info
609 55.185304 192.167.12.1 192.167.12.2 HTTP  Continuation or non-HTTP traffic
610 55.394292 192.167.12.2 192.167.12.1 TCP http-alt = blackjack [Ack] Seq=1 Ack=248669 wWin=15908 Len=0
611 55.403887 192.167.12.1 192.167.12.2 HTTP  Continuation or non-HTTP traffic
612 55.612708 192.167.12.2 192.167.12.1 TCP http-alt > blackjack [ACK] Seg=1 Ack=250113 Win=17352 Len=0
613 55.622182 192.167.12.1 192.167.12.2 HTTP  Continuation or non-HTTP traffic
614 55.831084 192.167.12.2 192.167.12.1 TCP http-alt > blackjack [Ack] segq=1 Ack=251557 wWin=15908 Len=0
615 55.840628 192.167.12.1 192.167.12.2 HTTP  Continuation or non-HTTP traffic
616 56.049512 192.167.12.2 192.167.12.1 TCP http-alt > blackjack [ack] Segq=1 Ack=253001 wWin=17352 Len=0
617 56.058887 192.167.12.1 192.167.12.2 HTTP  Continuation or non-HTTP traffic
618 56.267944 192.167.12.2 192.167.12.1 TCP http-alt = blackjack [Ack] Seq=1 Ack=254445 wWin=15908 Len=0
619 56.277402 192.167.12.1 192.167.12.2 HTTP  Continuation or non-HTTP traffic
620 56.486306 192.167.12.2 192.167.12.1 TCP http-alt > blackjack [ACK] Seq=1 Ack=255889 Win=17352 Len=0
621 56.488511 192.167.12.1 192.167.12.2 HTTP  Continuation or non-HTTP traffic
622 56.704677 192.167.12.2 192.167.12.1 TCP http-alt > blackjack [Ack] Seg=1 Ack=256005 win=17236 Len=0
623 56.714122 192.167.12.1 192.167.12.2 HTTP  Continuation or non-HTTP traffic
624 56.923104 192.167.12.2 192.167.12.1 TCP http-alt > blackjack [Ack] Segq=1 Ack=257449 wWin=17352 Len=0
625 56.932635 192.167.12.1 192.167.12.2 HTTP  Continuation or non-HTTP traffic
626 57.141514 192.167.12.2 192.167.12.1 TCP http-alt = blackjack [Ack] Seq=1 Ack=258893 win=15908 Len=0
627 57.150885 192.167.12.1 192.167.12.2 HTTP  Continuation or non-HTTP traffic
628 57.359882 192.167.12.2 192.167.12.1 TCP http-alt > blackjack [ACK] Seg=1 Ack=260337 Win=17352 Len=0
629 57.364872 192.167.12.1 192.167.12.2 HTTP  Continuation or non-HTTP traffic
630 57.578291 192.167.12.2 192.167.12.1 TCP http-alt > blackjack [Ack] Segq=1 Ack=260949 win=16740 Len=0
631 57.587727 192.167.12.1 192.167.12.2 HTTP  Continuation or non-HTTP traffic
632 57.796681 192.167.12.2 192.167.12.1 TCP http-alt > blackjack [Ack] Segq=1 Ack=262393 wWin=17352 Len=0

X7 N1 72y 200ms X'n ACK nn*7¢Y windows -2 TCP 7w 7Thn NNMNaw n7anin Nz T2 INNY7
A¥PW N2 ACK 1727 TWUKRD 21 NNAN NYRAN DX D'N7IY INIXRY [1IDN DY 7 72007
registry-2 NX |DTY7 1X Windows -2 NN Tann DX NIW7 NN 7y .NMiynun ni¥a yasl nnvn
:N0'DN NKX

[HKEY_LOCAL_MACHINE \SYSTEM \CurrentControlSet \Services \Tcpip \Parameters \Interfaces
\{Adapter-id}\ TcpAckFrequency]

:D'"MYON D'DY
No Delay — 1
Default — 2



Packet Lost 4.3
-n IN7wIY NP2 NIYTINYG o2 (Packet Lost) 21 yT'n D'TANN NNIRY 11'KY NNIAVNN NINYN
VTN NIMKAL 0WYIXR] DTNIvAwn nvao Packet Lost-n nyoin .ni7'7 Windows

File Edit View Go Copture Analyze Statistics Telephony Tools Help

BEepe BERXEE AesaTLIEBIRAQl| @2 %% B

Filter: ~ Expression.. Clear Apply
No. Time Source Destination Protocol Info
345 4.039640 192.167.12.2 192.167.12.1 TCP http-alt > blackjack [ACK] Seq=1 Ack=11769 Win=17180 Len=0
346 4.040308 192.167.12.2 239.255.255. 250 55DP NOTIFY * HTTP/1.1
347 4.043268 192.167.12.1 192.167.12.2 HTTP  Continuation or non-HTTP traffic
348 4.043295 192.167.12.2 192.167.12.1 TCP http-alt > blackjack [ACK] Seg=1 Ack=11809 Win=17140 Len=0

349 4.914007 192.167.12.2 239.255.255. 250 55DP NOTIFY * HTTP/1.1
2.1 12.2 HTTP C 1
= ~F E7} — T

15 3 192.167.12.2 CP CP DU 3
352 5.349210 192.167.12.1 HTTP  Continuation or non-HTTP traffic

cE
353 5.349297 192.167.12.2 .167.12.1 TCP http-alt > blackjack [ACK] Seg=1 Ack=13253 win=17352 Len=0
354 5.358970 192.167.12.1 192.167.12.2 HTTP  Continuation or non-HTTP traffic
355 5.359011 192.167.12.2 192.167.12.1 TCP http-alt > blackjack [ACK] sSeq=1 Ack=14697 win=15908 Len=0
356 5.366508 192.167.12.2 239.255.255.250 SSDP NOTIFY * HTTP/1.1
357 5.368938 192.167.12.1 192.167.12.2 HTTP  Continuation or non-HTTP traffic
358 5.369003 192.167.12.2 192.167.12.1 TCP http-alt > blackjack [ACK] seq=1 Ack=16005 wWin=17352 Len=0
359 6.021563 192.167.12.2 239.255.255.250 SSDP NOTIFY * HTTP/1.1
360 6.068252 192.167.12.2 239.255.255.250 SSDP NOTIFY ¥ HTTP/1.1
361 6.146259 192.167.12.2

239.255. 255. 250 SSDP M-SEARCH * HTTP/1.1

364 6.986110 192.167.12.1 192.167.12. HTTP  Continuation or non-HTTP traffic

2
365 6.986175 192.167.12.2 192.167.12.1 TCP http-alt > blackjack [ACK] Seq=1 Ack=17449 win=15908 Len=0
366 6.995852 192.167.12.1 192.167.12.2 HTTP  Continuation or non-HTTP traffic
367 6.995899 192.167.12.2 192.167.12.1 TCP http-alt > blackjack [ACK] Seg=1 Ack=18893 wWin=17352 Len=0
368 7.005583 192.167.12.1 192.167.12.2 HTTP  Continuation or non-HTTP traffic

NINAN NI7IWON DX VXA 17X N2 DIVTIN 702% nan 7y

:Services TN .1
SSDP Discovery o
UPNP Device Host e

:0-7 xan wn 9w registry -2 w2

[HKEY _LOCAL_MACHINE \SOFTWARE \Policies \Microsoft \Tcpip \WindowsNT \DNSClient
\EnableMulticast\ ]
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“n'opnn 7TIAa I'n X7 IN7wIw NI7ann 7712 ,axnn X ANy X7 UIP -2 n72ann 7Ta nk7vn
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ININ2N MY MWD W MTU-D DR 117720 |29

C:=~TAU~Embedded>*>netsh interface ipv4 set subinterface "Local Area Connection 2"
mtu=1458 store=persistent
0k .

C:~TAUNEmbedded>netzh interface ipuv4 zhow subinterfaces

MIU MediaSenseState Bytes In Bytes Out Interface

1 1825688 Loopback Pseudo-Interface 1
12128834 3182137 Wireless Metwork Connection
a Local Area Connection

TH08 T Eoa1800 TOP073  Local Area Connection 3
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