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TCP/IP= AFEXIC| H|O|EHE AAIStAHLE HESHK]
U Az dM&
SE TEZEE2 MOl 2 M E HA|X]

oNe) = - - 71 71 =
SEZ F9
Cl13 F(encoding)/E| 2 Y (decoding) EE&

—

1t (parsing)

HESZ &8 == 7jE 2E

» AEAEEE AE ME F9

» O|0] EXot= Z2EZ HE= UEHA H2 £&
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5.1 d ol3ad

I-IAO‘ _7‘

pHEUE= 2 37[= 02| 278

HIO| E =AM =}

»1 HIO|EJL F& kS elRTsH: E2 ofF

- HA = L—

TAMZ2 EHE Zd | X|(big-endian/little-endian)

Li= et £=271 A}=X|(signed) EE=
1 =X|(unsigned) 27

YTy B LYFERHY



g0 37| (1)

C oojo M4y EtYls
> Int
» char
» short

HAM EHX| char®O| short2Ct 2
= 910 shorte intECF 2 == 4, inte |ongEE|— = 5

HIEA| 708 ES1EZ0|| A sizeof HMXIE ARSI
37| & =2QI5|of 2
» O|lf sizeof ALK}

IIN]

= sizeof(chanS 12 ™9
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90| A7 (2)

C99QI0| HEF
»Option FEI= AI=2YO0|| HIE B8 37|
LrE}H
INt8_t, int16_t, Int32_t, iInt64 _t (uint8_t)
» 78O 2 long long EFYE US
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Binclude <limits.h=
#include =stdint.h=
#include =stdio.h=

int main(int argc,
printf("CHA

3
A
[
i

printf("siz
printf("siz
printf("siz
(
(

T s O R s

printf("siz
printf("siz

14 printf("siz
15 printf("siz
16 printf("siz
17 printf("siz
19 printf("siz
20 printf("siz
21 printf("siz
22 printf("siz
23 }

TestSizes.c

char #*argv([]) {
F_EBIT is %dkﬂkﬂ",CHﬁR_BIT];

eof(char) 1s %d\n", sizecof

eofishort) 1s %dyn", sizeof [shnrt]]
eof{int) 1s %dwn", sizecf(1int));

eof (long) 1s %d\n", sizeof(long));

eof(long long) 1s %d\n\n", sizeof(long long))
eof(1ntd_t) 1s %d\n", sizeof(intd_t));
eof(1ntl6_t) 1s %=d\n", S;ZP:Tilntlﬁ_t]]:
eof(1nt32_t) 1s %d\n", sizeof(int32_t));
eof(1nt64_t) 1s %d\nyn", 5;ze:f[1nt64 t]]
eof(uint8_t) 1s %d\n", sizeof(uintd_t});
eof (uintl6_t) 1s %d\n", SLZPZT[UlHtlﬁ_t}]:
eof(uint32_t) 1s %d\n", sizeof({uint3z_t));
eof(uint64_t) 1s %d\n", sizeof({uinted t));

(char)); // ALWAYS 1

J// Bits 1in a char (usually 8!)

Yoy 3o YA B2



HFO| E =2}

Big-endiani} Little-endian

» Big-endian(high order)

» Little-endian(low order)

OlE{ 4l o] HIO|E #=A{ : Big-endian

» network bytes order

SAEO[HIOIE &AM : SEE0 et CHE o+ US
— hos

» native bytes order EE= host bytes order
C 90| ESF0A HSot= &=

» htons(), ntohs() : 16H|E H=%=

» htonl(), ntohl() : 32H|E A==
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233
signed 2t unsigned X}0|
22 2t (sign extenS|on)
»int8 t7F int16 t= &L= 1 0|5

0100 1110 (78) -> 0000 0000 0100 1110 (7/8)
1110 0010 (-30) -> 1111 1111 1110 0010 (-30)

»int8 t7F uint16_t2 2HEE|= 1M 0|8
0100 1110 (78) -> 0000 0000 0100 1110 (78)
1110 0010 (-30) -> 1111 1111 1110 0010 (65506)
ALEPE o =

» char + char= charO| OfL|LC}!

BEBfopTy B ofYEE{ L3k
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BruteForceCoding.c

» byte ordering
»signedness
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Finclude
#include
#include
#include
#include

BruteForceCoding.c (1

<stdint.h=
<stdlib.h=
<stdio.h=
<limits.h=
"Practical.h"

const uints t val® = 181; // One hundred and one
const uintlé t vallé = 108081; // Ten thousand and one

const uint32_t val32
const uint64 t val64

1666066868681 ; // One hundred million and one
160EEREAAAEREAE1IL; // One trillion and one

const int MESSAGELENGTH = (uinta t) + (uintlé_t) + (uint3z t) + (uint64 t);

static char stringBuf[BUFSIZE];

Jlur!lC!lC!lC!lC!lC!lC!lC!lC!lC!lCblCblCblCblCblCblCblCblCblCblCblCblCblCblCblCblCblCblCblCblCblCblCblCblCblCblCblCblCblCblCblCblCblCblCblCEICEICEICEICEICEICEICEICEICEICKKKKKKKKKKKKKKKKKKKKKKKI

char *BytesToDecString(uints t *byteArray, int arrayLength) {

11

char *cp = stringBuf;
size t bufSpaceleft = BUFSIZE;

(int 1 = B; 1 = arrayLength && bufSpaceLeft = 0; 1++) {
int strl = snprintf(cp, bufSpaceLeft, "%u ", byteArray[1]);
bufspaceLeft -= strl;
cp += strl;

stringBuf;

SESf oy B pUFE DY



12

BruteForceCoding.c (2)

ittt ittt ittt sttt ittt
// Warning: Untested preconditions (e.g., 0 == size == &)
int EncodeIntBigEndian(uints t dst[], uintéd t wval, int offset, int size) {
(int 1 =8; 1 = size; 1++) {
dstloffset++] = (uintz t) (val == ((size - 1) - 1) * CHAR_BIT);

offset;
1

Jlu"!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lC!lCHHHHHHHHHHHHHHHHHHHHHHHHHHHHI

// Warning: Untested preconditions (e.g., 0 == size == &)
uint64 t DecodeIntBigEndian(uints t val[], int offset, int size) {
uinté4 t rtn = 6;
(int 1 = 8; 1 = size; 1++) {
rtn = (rtn << CHAR _BIT) | valloffset + 1];

rtm;

SE3ffrh 24
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BruteForceCoding.c (3)

Jll"xHHHHHHHHHHHHHHHHHH!'CHHH!'C!'CHH!'C!'CHHH!'CHHH!'C!'CHH!'C!'CHHH!'CHHH!'C!'CHH!'C!'CHHHHHHHHHHHHHHHHHHHHHHH;

int main(int argc, char *argvl])
uints_t message[MESSAGELENGTHI; // Big enough to hold all four values

// Encode the integers in sequence 1n the message buffer
int offset = 6;

offset = EncodeIntBigeEndian(message, vald, offset, (uinta_t});

offset = EncodeIntBigEndian(message, vall6, offset, (uintl6_t});
offset = EncodeIntBigEndian(message, val32, offset, (uint3z_t});
offset = EncodeIntBigEndian(message, val64, offset, (uinted_t});

printf("Encoded message:\n%s\n", BytesToDecString(message, MESSAGELENGTH)];

uint64_t value =

DecodeIntBigEndian(message, (uinta_t), (uintl6_t});
printf("Decoded 2-byte integer = %u\n", (unsigned int) value);
value = DecodeIntBigEndian(message, (uinta_t) + (uintl6_t)
- (uint32_t), (uint64_t));

printf("Decoded 8-byte integer = %llu\n", value);

/7 Show signedness

offset = 4;

int 1Size = (1nt32_t);

value = DecodeIntBigEndian(message, offset, 1Size);

printf("Decoded value (offset %d, size %d) = %lld\n", offset, 1Size, value);
1int signedVal = DecodeIntBigEndian(message, offset, 1Size);

printf("...same as signed wvalue %d\n", signedval);
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