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Abstracts Many small-sized real-time kernels do not provide memory management and device drivers,

mention file management. In this paper,
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we propose a design and implementation of TCP/IP protocol stack for

such small real- time kernels based on [6] where we studied issues to be considered for porting the func-

tionalities of TCP/IP for such small real-time kernels.
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Al A4ets oA dely B BEAH WRE AHEA
S84 T2ado Adstuar s Reolvk. 12} URGENT 7)
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2.3.7 SOCKET & 71%

User ¢ #HolE 93], user & socket interface = BSD
Unix 9 socket interface & HUg FA3I=E FE3TH
socket < AJA&}E SOCKET, socket & oj=@l2e AN
BIND, A ® socket & AEA7)= CLOSE, UDP A4S HE

SENDTO, <4418 $Ig+ RECV_FROM, TCPE& & ACCEPT,
CONNECT, SEND, RECV, &4& =d3le GET_OPTION,
SET_OPTION && A4t
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Z2EFY A4S AdME tolHY HAE Hag se A
o] utga 3hy ol& T 7] AT ofF HREn AR
g Fdo] 87 "ok Iy A3 39 FEE HEA
olele] HALE sttt TEE A AA ¥ F A T
ZE A9 &0 3dd 729 AT YA FALE Has)
37 AN g3 gL WS ol g ot

B2 A2 AsE He ¥ FE9 Hoy HRHe
Hdo] AAHHA dolE7t 71F =7 WE W 39 (v}
ol =tolH)dlAE= WA dolE Ariel Az eIZ MG
g 3EE . 9 A%oz dolest A4E W A
o] diojg] W&ol FF-Fol dlelH ()7t 271 MR Ha
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4.4.2 TCP %9 #
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E A, A AE A, Ao window 3717 0 Yuf o]
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g #g5- ESozHE YL v Friyoez A o
ol Ao Afo] &4 xEEx gesfs
229 ol dgdd £x Urt. olE BE Azt
st A& slojof vt QY AelE AHE=E Hstd %
A £ & gy g,

FEHoE AF AlEHE e o392

sequence 13 RA-¢YHHE A IHE sequence & HA}
o] ol EYS AEE HA Fo), e PolEolF glgw
ACK M9 EE A4 3ln 98 AanEE vy,

ARE text A2- =2 dtolHE FA4 FUo Ealsl
I PUSH 5& A& g},

SYN A8 &4~ window 2ol
CLOSED 4 ei2 mp¥ch,

Fa dHd HEe ggy g9,

CLOSED-9J8l® M adE &3 ddo| ggd
el & RSTE #<13ted RST7F A slo] o
st wlcok, a2y RST7F Ao QA ¥od
S Aol 29, od  HIWNEE
<SEQ=SEG . SEQ><ACK=SEG . SEQ+SEG. LEN><CTL=RST, ACK>
7} on o]} <SEQ=SEG.ACK><CTL=RST>

LISTEN-ACK & ALt} ofuwg ACKE ZRH Holo,
RST MIUEE M4 &hrd. <SEQ=SEG.ACK><CTL=RST> SYN &
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SN AIZWEE A4 stojor . RECEIVED Aelz wpich,
<SEQ=1SS><ACK=RCV .NXT><CTL=SYN, ACK>

SYN-SENT- ACK & AL . onol@b¥ SEG.ACK=<ISS or

SEG.ACK>SND.NXT 2} RST 4| 29 E (<SEQ=SEG . ACK><CTL=RST>)
& d4 ghrd. 7o SND.UNA =< SEG.ACK =< SND.NXT 2}w =
Eo] & k. RSTE A}t on ol2bd ACK B 97} who}
4 Ae WYY ool RSTE AF 1 B wol
2F WYY, socket A EIE CLOSED AtelZ2 Mg stch. SYN
AAF @k ACK7F B9 el dtddE ACK AW EE A4
31 ESTABLISED & w3} A7)t}
SYN-RECEIVED- sequence H& HAZ =831 RSTE #HA}
gt onol#® passive openo]® LISTENCoZ HEan
active open ©|® CLOSED 4ej & w}itch. SYN He) 4 43
ACKE HAF 39 SND.UNA =< SEG.ACK =< SND NXT 2}9
ESTABLISED e 2 A ElE vl 3 & A% o)

ESTABLISHED- sequence '3 X AL 3131 RST BA} on
o]}y CLOSED A}l 2 W3}, SYN He] &4 43 ACKE HA}
Wolgd s ddd sy ARE B4 dk JIAE fext A

€ 9% FINE ZHA8lA onoldtA CLOSE-WAIT = ol% 3
t}.

FIN-WAIT-1 - sequence & X AL 8831 RST A} on
o2t H CLOSED el W&, SYN Hel &4 &8 AKES HA
WolEd 4 Sl 9 RE B Fod. AaTE text A
gl #8% Tef FINo ACK Hichd FIN-WAIT-2 & ws}s),
A A&,

FIN-WAIT-2 - sequence HZ B AL 58331 RST 24} on
olZ}H CLOSED HElZ sl SYN Hg g5 8, dI9E
text g +8 A AF F7} vlo Jdod FHANA oK €.
FIN ZAL 8t on o2} TIME-WAIT Aef2 w3}

CLOSE-WAIT - RST H A} on ©o)2}® CLOSED AteH & *#3}. SYN
e g5 F8

CLOSING- RST A} on ol2}® CLOSED AFef& ®s}. Syy o
g 5 538, ACK ZAL FINol tidh ACK 2b® TIME-WAIT & =
3},

LAST-ACK - RST A} on ol2b# CLOSED Atefz w3} SyN
A28 F5 53 oW ACKE CLOSED AYE 2 wig).

b i oot 2 0
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