ZHEQ$E_EHRH

B) FIRIE 2




AN

TCP State E/‘] EIE‘E% glj—: _%i_ T




TCP Echo Server and Client (Chap. 5)

. Socket API
TCP Echo Client TCP Echo Server

C L |

! . fgets : Lo :
writen |
: stdin TCP l : readline TCP |
p : « — . :
: StdOUt ¢ prtS C||ent readline : | writen server :
] tcpcliol | tcpserv0l |




TCP State (1/4): Without Server

« FoF—#2Im 1S A watch ‘netstat | grep 9877’ & | | e
- BRA— 2 Int¥#E A ~/unpvl3e/tcpcliserv

« MNKRHITHE make JTHIT make (RIZEERNER)
. $}M‘Iecho client: ./tcpcliol 140.113.1.1 | £oe-

e 3B — (AR IntE B2 tEclient BY TCP state &1o]?
Ans:

« 208 N —EH TCP state #i12[E - ZRIAEZEE/IE?
e clientiZ2N X E[LEIIFHE?
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TCP State Transition Diagram

- - -» normal transitions
for server

— normal transitions
for client

CLOISE

appl:passive open !
. I
send:<nothing>
I

A4
recv:SYN,send:SYN,ACK__ =+ LISTEN
% recv:SYN

appl:active open
send:SYN

appl:close
or timeouf

SYN_RCVD >

~

send:SYN,ACK

send:<nothing

recv:ACK T~ (simultaneous open) ok passive
: RN send:
send:<nothing>  ~ <, ESTABLISHED g —— <IZ|OSE
L - - -~ - 1> CLOSE_WAIT,
appl:close data transfer state ' I I I
[ ss:d-FIN ( ) send:ACK | 1 appliclose
active _ ______ e e e 5 ! | send:FIN !
[ I
close reC\gT(\iK (simultaneous close) ! ! ¥ ! R
send: R — - =
FIN_WAIT_1 > CLOSING . _LAST_ACK™ 7
I
recv:ACK
recv:ACK recv:FIN,ACK recv:ACK 1 - .
send:ACK Y : send:<nothing>
I
I
I

send:<nothing>

y

FIN_WAIT 2

SYN_SENT——
recv:SYN,ACK

2MSL timeout

reecv:EN  TIME_WAIT
send:ACK
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TCP State (2/4): Server State

« ST RIERZE VA ﬂﬁﬁTrHiz_FCtrHC B 1T watch ‘netstat —at’ | e
« R ZAIA TclientlVRImiE - A ~/unpvl3e/tcpcliserv

« TEEClient R ERIT
« E==#1Techo server (port 9877): ./tcpserv0l & |

E’Eﬁ,/—mll

Ans:

HY 2% Im el 22server BY TCP state £1d]?

. ZERA—EA) TCP state ZIRERE - AR EESID?




TCP State (3/4): Active

- EERZEAALInELL N Ctrl+C. B8¥TTwatch ‘netstat | grep 9877’ &
- £S5 —#IntEF Techo client: ./tcpcli0l 127.0.0.1 | &

- TEARANAZ IR - 50 fa& Aserver - & Aclient - BRI
TCP stateZ&1{d]?
Ans:

LH Yen, NYCU 7



TCP State (4/4): Closing

« AT » R TTclientiV R Intk - ERE AN T &
Efﬁmﬂﬁ

« 3 Ctrl+D 4R client B H 1T

« EERZ RN IR EEI = I clientBYTCP state&1o] ?
Ans:

« (FEMTnetstatBERIBEE L) It state MIIRFZLE? Ans:
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Process State

« ERE—RImEE A ~/unpvl3e/tcpcliserv
« ZiAtcpserv0l.c - Wi—1Ta%&E 12 child process? (AU fork())
o« (MEARFITR)E =#TTecho server: /tcpservOl 8¢ | Lot
« 1T ps—| &=  ERZserver processE:f (PID, state)




fork eA % 54 £ (Chap. 4)

A~ E (serveri 25 ) Pt ArhE - e S o g
for (;;){ #icE o e jEfork()x o F R
connfd = Accept (listenfd, ...);
if ((pid =)Fork () ) ==0){ i B (gfork ) & ehdg &)
se (listenfd); — N
# A% 7 5 ~"doit (connfd); rerls o) {fd _ A t (listent _ _ ;ﬁi; mo‘:‘"
forkd» 5 Close (connfd); connfd = Accopt (istenfd. —)—"" fork ¥ =
X g2k ehid : : if ( (pid = Fork{) ) == 0) {
ST exit (0); Close (listenfd):
y doit (connfd);
Siok el ) Clos(e (conn}d)'
b RftFeR exit (0):
} RO T iE R

Close (connfd);
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Process State Codes

$ ps -1
NI ADDR SZ WCHAN TTY TIME CMD
© - 2231 do _wal pts/0 00:00:00 bash

0 - 639 inet c pts/0 00:00:00 tcpservol
pts/0 00:00:00 ps

D Uninterruptible sleep (usually 10)

Running or runnable (on run queue)

Interruptible sleep (waiting for an event to complete)

Stopped, either by a job control signal or because it is being traced.
paging (not valid since the 2.6.xx kernel)

dead (should never be seen)

Defunct (“zombie") process, terminated but not reaped by its parent.

N X s - »n X

LH Yen, NYCU 12



Child Process

« #&R] - H{Techo client: ./tcpcli0l 127.0.0.1 | &

« 35— ImEE1T ps -ejf | grep tcp
madd] & %43 child process? PID &fa?

« M AGELUAIE clientEN# T2 S 1

servQl|te

R

LH Yen, NYCU
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Child Process Termination

« BRI ° TEclientiZT TR InTETE Ctrl+D 455 client 5F£‘C$5MT

e client 2NAERE - EclientZNHITHIRL IR IE I IT ps —| | &
Eiz2child process RURER R 0]? (£88p.128code)

D Uninterruptible sleep (usually 10)

R Running or runnable (on run queue)

S Interruptible sleep (waiting for an event to complete)

T Stopped, either by a job control signal or because it is being traced.
W paging (not valid since the 2.6.xx kernel)

X dead (should never be seen)

Z Defunct ("zombie") process, terminated but not reaped by its parent.

LH Yen, NYCU 14



Appendix — Why Cannot Use netstat?

« MRZEAEEZAFRXBIAERnetstatiVia<
= A 7aHdt

« 1T sudo apt install net-tools 5L L EINEE

LH Yen, NYCU
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Appendix — Why Cannot Build the Project?

|

il

. %;ﬁﬁéﬁlinuxfﬁ%%%ﬁ(u BUNTU):E Tunpvl3ed e B
Z/\

- B #R=ZlibfreelfF IR error: argument 'size' doesn't match
prototype

1 >
=k

https://people.cs.nycu.edu.tw/~lhyen/np/unpvl3e install.ntml
- B #RmaZtcpcliserv/cpservpoll01F ol gE i IRerror:  'OPEN_MAX'
undeclared (first use in this function)
« EABlIINUXRREEZNARAMACROEZEZ A —IXFTEY
« OJPITE unp.h BEFMA—ITEEERZHIMACROEZ]
 #define OPEN_MAX 1024

LH Yen, NYCU 16
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