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c. RFCo#
Network Working Group Internet Activities Board
Request for Comments: 1311 J. Postel, Editor

March 1992

Introduction to the STD Notes
Status of this Memo

This RFC describes a new sub-series of RFCs, called STDs (Standards).
Distribution of this memo is unlimited.

1. Introduction

The STDs are a subseries of notes within the RFC series that are the
Internet standards. The intent is to identify clearly for the
Internet community those RFCs which document Internet standards.

2. The Assignment of STD Numbers

There is a need to be very clear about which specifications have
completed the full process of standardization in the Internet. To do
this an STD number will be assigned to a specification when it
reaches the Standard maturity level. Note that specifications may be
either Technical Specifications (TS) or Applicability Statements

(AS).

When a specification reaches the final stage of the standardization
process and the IAB has designated it a standard for the Internet, an
STD number will be assigned to that specification.

The existing standards have been assigned STD numbers (see Appendix).

The standard for a particular protocol will always have the same STD
number.

If at some future time a protocol is reworked and a new document
is produced as the specification of that standard and the new
specification is designated by the IAB as a standard for the
Internet, then the new document will be labeled with the same STD
number (of course, that new document will have a new RF( number).

Multiple Documents for One Standard:
A STD number identifies a standard not a document. A document is
identified by its RFC number. If the specification of a standard

is spread over several documents they will each carry the same STD
number.

Internet Activities Board [Page 1]
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For example, the Domain Name System (DNS) is currently
specified by the combination of RFCs 1034 and 1035. Both of
these documents are now labeled STD-13.

To be completely clear the DNS "Concepts and Facilities”
document can be referenced as "STD-13/RFC-1034".

In such cases, whenever possible, the set of documents defining a
particular standard will cross reference each other.

One Standard or Multiple Standards:

One difficult decision is deciding whether a set of documents
describe one standard or multiple standards. In the Appendix, one
can see that there are several cases in which one STD applies to
multiple RFCs (see STDs 5, 13, and 20). There is one case in
which a family of specifications has multiple STD numbers; that 1is
the Telnet Options.

The general rule is that a separate STD number is used when the
specification is logically separable. That is, logically
separable options are assigned distinct STD numbers while
amendments and non-optional extensions use the same STD number as
the base specification.

Multiple Versions or Editions of a Standard:

It may occur that the documentation of a standard is updated or
replaced with a new document. In such cases, the same STD number
will be used to label the standard. No version numbers will be
attached to STD numbers. There need be no confusion about having
the up-to-date document about STD-9 since each version of the
document will have a distinct RFC number (and of course a
different date).

The complete identification of a specification and its document is
the combination of the STD and the RFC. For example, "STD-13/RFC-
1035" completely identifies the current version of the second part of
the Domain Name System specification. ‘

To completely identify all of the DNS standard the citation would
be "STD-13/RFC-1034/RFC-1035".

One way to think of this is that an acronym (like TCP) refers to a
concept, which is called a protocol. An RFC number (like RF(C-793)

indicates the specific version of the protocol specification. An STD
number (like STD-7) designates the status of ithe protocol.

Internet Activities Board [Page 2]
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2.  Why an RFC Subseries ?

There are several reasons why the STDs are part of the larger RFC
series of notes.

The foremost reason is that the distribution mechanisms for RFCs are
tried and true. Anyone who can get an RFC, can automatically get a
STD. More important, anyone who knows of the RFC series can easily
find the STDs.

Another reason for making STDs part of the RFC series is that the
maintenance mechanisms for RFCs are already in place. It makes sense
to maintain similar documents is a similar way.

3. Format Rules

Since the STDs are a part of the RFC series, they must conform to
"Request for Comments on Request for Comments: Instructions to RFC
Authors” (RFC-1111) with respect to format.

3.1 Status Statement

Each STD RFC must include on its first page the "Status of this Memo”
section which contains a paragraph describing the intention of the
RFC. This section is meant to convey the status approved by the
Internet Activities Board (IAB).

3.2. Distribution Statement
Each STD RFC will also include a "distribution statement”. As the
purpose of the STD series is to disseminate information, there is no
reason for the distribution to be anything other than "unlimited”.
Typically, the distribution statement will simply be the sentence
"Distribution of this memo is unlimited.” appended to the "Status of
this Memo” section.

3.3. Security Considerafions

All STD RFCs must contain a section that discusses the security
considerations of the procedures that are the main topic of the RFC

3.4. Author's Address
Each STD RFC must have at the very end a section giving the author’s

address, including the name and postal address, the telephone number,
and the Internet email address.

Internet Activities Board (Page 3]
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In the case of multiple authors, each of the authors will be listed.
In the case of a document produced by a group, the editor of the
document will be listed and optionally the chair of the group may be
listed.

4. The STD Publication

New documents can only become STD RFCs through an action of the IAB
The publication of STDs will be performed by the RFC Editor.

5. STD Announcements
New STD RFCs are announced to the RFC distribution list maintained by
the Network Information Center (NIC). Contact the NIC to be added or
deleted from this mailing list by sending an email message to RFC-
REQUEST@NIC. DDN. MIL

6. Obtaining STDs
STD RFCs may be obtained in the same way as any RFC.
Details on obtaining RFCs via FTP or EMAIL may be obtained by sending
an EMAIL message to "rfc-info@ISI. EDU” with the message body "help:

ways_to_get_rfcs”. For example:

To: rfc-info@ISI. EDU
Subject: getting rfcs

help: ways_to_get _rfcs

The current standards are listed in the "IAB Official Protocol
Standards” (which is STD-1), whose current edition is RFC-1280.

Security Considerations

Security issues are not discussed in this memo.
Author’'s Address

Jon Postel

USC/Information Sciences Institute

4676 Admiralty Way

Marina del Rey, CA 90292

Phone: 310-822-1511
Fax: 310-823-6714

Email: Postel@ISI. EDU

Internet Activities Board [Page 4]



RFC 1311

RFC on STD RFCs

APPENDIX -- The Grandfathered STDs

Protocol

TCP
TELNET
FTP
SMTP
MATL
CONTENT
NTP
DOMAIN
DNS-MX
SNMP
SM1
MIB-11
EGP
NETBIOS
ECHO
DISCARD
CHARGEN
QUOTE
USERS
DAYTIME
TIME

Telnet Options

TOPT-BIN
TOPT-ECHO
TGPT-SUPP
TOPT-STAT
TOPT-TIM
TOPT-EXTOP

Name

IAB Official Protocol Standards
Assigned Numbers
Host Requirements
Gateway Requirements
Internet Protocol
as amended by:

IP Subnet Extension

IP Broadcast Datagrams

IP Broadcast Datagrams with Subnets
Internet Control Message Protocol
Internet Group Multficast Protocol
User Datagram Protocol
Transmission Control Protocol
Telnet Protocol
File Transfer Protocol
Simple Mail Transfer Protocol
Format of Electronic Mail Messages
Content Type Header Field
Network Time Protocol
Domain Name System
Mail Routing and the Domain Systenm
Simple Network Management Protocol
Structure of Management Information
Management Information Base-I1I
Exterior Gateway Protocol
NetBIOS Service Protocols
Echo Protocol
Discard Protocol
Character Generator Protocol
Quote of the Day Protocol
Active Users Protocol
Daytime Protocol
Time Server Protocol

Binary Transmission 0
Echo 1
Suppress Go Ahead 3
Status 5
Timing Mark 6
Extended-Options-List 255

Internet Activities Board

Option

AL AR I v

March 1992
Status RFC STD
Req 1280 1
Req 1060 2
Req 1122, 1123 3
Req 1009 4
Req 791 5
Req 950 - 5
Req 919 5
Req 922 5
Req 792 5
Rec 1112 5
Rec 768 6
Rec 793 7
Rec 854, 855 8
Rec 959 9
Rec 821 10
Rec 822 11
Rec 1049 11
Rec 1119 12
Rec 1034, 1035 13
Rec 974 14
Rec 1157 15
Rec 1155 16
Rec 1213 17
Rec 904 18
Ele 1001, 1002 19
Rec 862 20
Ele 863 21
Ele 864 22
Ele 865 23
Ele 866 24
Ele 867 25
Ele 868 26
Status REC STD
Rec 856 27
Rec 857 28
Rec 858 29
Rec 859 30
Rec 860 31
Rec 861 32
[Page 5]
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R A B B R IV

Destination Mtr  Next Hop T/P Age IF
130.191.0.0 1 130.191.254.254 D/L 112605 2
133.59.8.0 2 133.59.232.254 R/R 11 1
133.59.40.0 1 133.59.232.254 R/L 112610 1
133.55.48.0 2 133.59.232.254 R/R 14 1
133.59.232.0 1 133.59.232.253 D/L 112611 1
133.59.240.0 2 133.59.232.254 R/R 17 1
133.59.248.0 4 133.59.232.254 R/R 19 1
192.168.10.0 8 130.191.200.200 R/R 15 2
192.168.20.0 5 130.191.200.200 R/R 16 2
192.168.30.0 2 130.191.200.200 R/R 18 2
192.168.31.0 5 130.191.200.200 R/R 19 2
192.168.40.0 6 130.191.200.200 R/R 21 2
192.168.50.0 10 130.191.200.200 R/R 22 2
192.168.60.0 11 130.191.200.200 R/R 24 2
192.168.61.0 11 130.191.200.200 R/R 25 2
192.168.100.0 2 130.191.200.200 R/R 27 2
192.168.200.0 3 130.191.200.200 R/R 28 2
192.168.255.0 2 133.59.232.2 R/R 18 1
ROUTER7F004:
J

Destination Mtr  Next Hop T/P Age IF
130.161.0.0 2 133.59.232.253 R/R 16 1
133.55.8.0 1 133.59.240.254 R/L 112553 2
133.59.40.0 1 133.59.240.254 R/L 112554 2
133.59.48.0 1 133.59.240.254 R/L 112556 2
133.59.232.0 1 133.59.232.254 D/L 112552 1
133.59.240.0 1 133.59.240.253 D/L 112552 2
133.59.248.0 3 133.59.240.254 R/L 112559 2
192.168.10.0 9 133.59.232.253 R/R 25 1
192.168.20.0 6 133.59.232.253 R/R 26 1
192.168.30.0 3 133.59.232.253 R/R 27 1
192.168.31.0 6 133.59.232.253 R/R 29 1
192.168.40.0 7 133.59.232.253 R/R 0 1
192.168.50.0 11 133.59.232.253 R/R 1 1
192.168.60.0 12 133.59.232.253 R/R 2 1
192.168.61.0 12 133.59.232.253 R/R 3 1
192.168.100.0 3 133.59.232.253 R/R 5 1
192.168.200.0 4 133.59.232.253 R/R 6 1
192.168.255.0 2 133.59.232.2 R/R 18 1
ROUTER7F006:




W—F4 v F—TLOH #D2

Destination Gateway Flags Refs Use Interface
127.0.0.1 127.0.0.1 UH 4 6331 100
133.59.248 133.55.232.254 UG 0 0 lan0
133.59.240 133.59.232.254 UG 0 375 lan0
133.59.48 133.59.232.254 UG 0 0 lan0
133.59.40 133.59.232.254 UG 0 0 lan0
133.59.8 133.59.232.254 UG 1 531 lan0
192.168.200 133.59.232.253 UG 0 3443 lan0
192.168.40 133.59.232.253 UG 0 951 lan0
133.59.232 133.59.232.1 U 10 18763 lan0
192.168.50 133.59.232.253 UG 0 1068 1lanQ
192.168.10 133.59.232.253 UG 0 5971 lan0
192.168.100 133.59.232.253 UG 0 2260 lan0
192.168.60 133.59.232.253 UG 0 377 lan0
192.168.20 133.59.232.253 UG 0 1129 1lanO
192.168.61 133.59.232.253 UG 0 1490 lanO
192.168.30 133.55.232.253 UG 1 9068 lan0
192.168.255 133.59.232.2 UG 0 377 lan0
192.168.31 133.59.232.253 UG 0 1530 1lan0
130.191 133.556.232.253 UG 0 11902 1lan0
hp7{002 26:

Destination Gateway Flags Refs Use Interface
127.0.0.1 127.0.0.1 UH 0 28 100
192.168.200 133.59.232.253 UG 0] 0 lan0
192.168.40 133.59.232.253 UG 0 0 lan0
133.59.248 133.59.232.254 UG 0 0 lan0
133.59.240 133.59.232.254 UG 0 0 lan0O
133.59.48 133.59.232.254 UG 0 0 lan0
133.59.40 133.59.232.254 UG 0 0 lan0
133.59.8 133.59.232.254 UG 1 78 lan0
133.59.232 133.59.232.2 U 0 16935 lan0
192.168.50 133.59.232.253 UG 0 0 lan0
192.168.10 133.59.232.253 UG 0 0 lan0
192.168.100 133.59.232.253 UG 0 0 lan0
192.168.60 133.59.232.253 UG 0 0 lan0®
192.168.20 133.59.232.253 UG 0 0 lan0
192.168.61 133.59.232.253 UG 0 0 lan0
192.168.30 133.59.232.253 UG 0 0 lan0
192.168.31 133.59.232.253 UG 0 0 lan0
130.191 133.59.232.253 UG 0 16383 1lan0
192.168.255 192.168.255.3 U 0 0 lanl
sv7f001 23:
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N—=—F 4 - F=~TIDFH FD3

Destination Mtr  Next Hap T/P Age IF
130.191.0.0 1 133.59.240.253 R/L 1499420 3
133.4.0.0 5 133.59.48.254 R/R 111
133.59.4.0 3  133.59.48.254 R/R 12 1
133.59.8.0 3  133.59.48.254 R/R 13 1
133.59.12.0 3 133.59.48.254 R/R 15 1
133.59.16.0 3 133.59.48.254 R/R 16 1
133.59.20.0 3  133.59.48.254 R/R 17 1
133.59.24.0 3 133.59.48.254 R/R 18 1
133.59.28.0 3 133.59.48.254 . R/R 20 1
133.59.32.0 3 133.59.48.254 R/R 21 1
133.59.36.0 3 133.59.48.254 R/R 22 1
133.59.40.0 3 133.59.48.254 R/R 23 1
133.59.44.0 3 133.59.48.254 R/R ' 25 1
133.59.48.0 1 133.59.48.253 D/L 1499430 1
133.59.52.0 3 133.59.48.254 R/R 27 1
133.59.56.0 3 133.59.48.254 R/R 28 1
133.59.60.0 3 133.59.48.254 R/R 0 1
133.59.64.0 4 133.59.48.254 R/R 1 1
133.59.68.0 4 133.59.48.254 R/R 2 1
133.59.72.0 4 133.59.48.254 R/R 5 1
133.59.232.0 1 133.59.240.253 R/L 1499476 3
133.59.240.0 1 133.59.240.254 D/L 1499469 3
133.59.244.0 1 133.59.244.254 D/L 1499465 2
133.59.248.0 2 133.59.48.254 R/R 10 1
192.168.10.0 4 133.59.48.254 R/R 11 1
192.168.255.0 1 133.59.244.252 R/L 1499482 2
SAGAMIHARA:
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THRLIE M F B AR NE V

4. 2y NJ—o7O9735EAP |
(1)v#H v b (socket) 1>&%71—2X

PRISEVRNUSITS SV AN VIR 2 S R
BSDRUNIX @4940-01/0 R 18 74

UNIXO1/00 b=v37 133 A T, open-close-read-write[C# -
SnTLALR, %H?HO@%AHEﬁTﬁbtw LA
0091-3 03710 B ML ko

V- ERITRTAE) T (U REERT R
M)ﬁﬁT/}Féwnx?bo

|

open() > F143

Wi”"/}-. T %“/}'7'”/0 : *} 1

Csegketl) ',' o Socket() | .
bind(] o
connect()‘ G ||sten() H

~accept()

I read()/write() > T N4}

e ; 4/}7 J .
| recelve()/send() T sendl)/rsusivel)

il e RO —
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CIE M ﬁ?é/—t‘@l
RuY bﬁ&f* L Gk
soket() ' |

i 3@%6?3ﬁ§§§x

connect()

47 7*51’
% send()

writel)
BE receivel) S
read()

5(F). 140937 Y

close()

NS

LI R
b/;}ﬂ R s‘oket()

e T -IERE

& L;.E L send()
[isten() . write()
IERERTRTE B receivel)
“accept() read()



(2) VYHry 27 —AEEXFLA-IL

BEHR S OFE K

socket () o2R

THRLFAH TR REEV

int domain

int ‘type

int protocol

#include <sys/types.h>
#lnclude <sys/socket.h>
int socket{ domain , type , protocol ) /% HBMER SO &K */

VE TN S &
/% Thobsq4aT %/
/% 770430

%/

x/

domain AF_UNIX unixh A4V
— AF_INET inet} A4V
FEYENVERN plotocol:0

type T.socx_STREAu

SOCK_DGRAM

F =45 5hUK}

R Y (&

EM&T J174pERTF

2EERrRT -

1

\
N

'

= socket(domain,type,plotocol)

\[G

> o d

*\\

stdin

0| m® AN

stdout

stderr

2 BHEIF-H B




UYhy b EEMORS bind () DEX

$include <sys/types.h>
#lnclude v '<sys/socket h>f._¢.
$include .'<net1nst/1n > ‘
|nt blnd( sd name, namelen L 1 ‘/'r;it%'”I(DﬁA'*/
int sd Lo ';_/* ‘/'MH._?T?'%HHL'EE_“% %/
struct sockaddr_in ¥name /% IEI DT VXREB A DR 7S ¥/
int namelen . . R TR ;/* /'f'/}o}?} bxﬁﬁ@ié */
RY (& : E¥KRT 0
RERT -1
(7hsr/include/netinet/in.hj—
struct in_addr {
u_long s_addr:
}
>struct sockaddr_in {
short sin_familys-------~ >AF_INET
u_short sin_porti~---------- >t -t E B
struct - in_addr sin_addr;-->IP7} V2
char sin_zerol8];
}
bind(.sd,name,namelen ) stdin| © A A
8] stdout| 1 s h
A stderr| 2 = H#IF-H A

N /




ERLFAM BTV

VhEy POEBRERORITAN ' i sten () ok
#¥include. <sys/typos.h>'
#1ncliude <s¥s/_socke_t.-h>' _ . o
int listen( sd ,backliog ) /% VI I OEBEROEY AN #/
int sd : 7% ‘/‘rﬂ!:?‘f?’%dir-ﬂbﬁ‘.ﬁ'% %/
int backlog e A é’%ﬁ%ﬁi@%ﬁﬁ?l}@ﬁkﬁ %/

BEYU@E : E¥®RT 0

RerT -1

S AT IDOLERERNEZIILEUNIXIEALESD

S

stdin| O BmEAD

listen( sd , backlog )

sd

70
§34TIM Y 6 D B E R
/ D stdout 1 gﬁﬁjj}
’ ¥
A

stderr| 2 E¥I;- N

- _/




Vhy POBEET accept () oz

#include ~ <sys/types.h>: ,
¥lnclude <sys/socket.h> |
#include <netinet/in.h>

int accép.t( s»dl,‘-nam-e,‘némelen")‘ /*_‘/'r-"/:'}‘:d)iiﬁiﬁ,?r‘f‘if'*/

int sd i LR VI E R T RITOER T +/
struct sockaddr_in ¥name /¥ 43{T7I@VIyITH LREEAOF VY ¥/
int namelen: o CE SFATIEDITIRTH VAR O R & ¥/
RUY{E : EXHET 43472V & EHE T BIr40BER F
ReEkgRT -1
‘4{/usr/include/netinet/in.h}ﬁ
struct in_addr {
u_long s_addr:
}
—> struct sockaddr_in {
short sin_familys--—---—- >AF_INET
u_short sin_port;---------- >t -+t EF B
struct in_addr sin_addr:-->IP7}F VX2 —
char =~ sin_zero[l81;
}
P5477F DI E D & A /

ns=accept( sd,name,namelen stdin| O o A

HNORBKBERERF D

N4

stdout| 1 BN

> o g

stderr| 2 BEIF-H B

' n:s
A

9347747 nR L O EFEAITIVERF
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Vhy bDER connect () DOoEER
#include <sys/types.h>  ;;
#Inplﬁdeg <sys/socket . h> : i
#¥include :f<netinpt/in.h>

int connect( sd,name,namelen ) /% Jh9t > & /

int sd _ = K IR IR T BITMAER T %/
struct sockaddr_in ¥name /% $-I' OYri7H LAMEA DX (75 ¥/
int namelen ' /3 -0 QUFbTE VA O B & %/
R Y {& : E¥ET 0
RERT -1
{/usr/include/natinet/in.h)—
struct in_addr {
u_long s_addr:
}
> struct sockaddr_in {
short sin_familys;-------- >AF_INET
u_short sin_port;---------- >t -+ & B
struct in_addr sin_addr;~-->IP7} VR
char sin_zerol8];
}

-0 DUk D & W / \

connect( sd,name,namelen )

stdin{ O = AN

sd

.

stdout| 1 EEH S

> o O

stderr| 2 BmAIF-H B




F—9DXRLE write, read, send, recvdER

int write( s , buf , npyte ) L/ F -9 DEE %/ '
int read( s ;. buf npyte) o F T - 90)&{2 */

int send( s, buf ,:npyte’,_jLags‘)'/* 5¢—-9 O EE ¥/

int recv( s, .bhf;";_-npyte ,.'flé:.g;si Yy /% F— 4 @&;E %/

int s o | o /% 57‘(%}3 iﬁ? /-

char  %buf o TR s ;é§f§n'{néw D Ar8 %/
uins-ign;e:dv nbyte = ' :;' & e ;i&fé'l\{bﬁ F/

un.si-g:ne;d” flags = jj T % %&Et?xa/

R Y& : E¥®RT ZEXBRBELELAAME
E¥RT -1

SR

stdin| O BEAN
sd 7p
" stdout| 1 | g% W H
. 4
write( ns,buf,...)
read( ms,buf,...) ns A stderr| 2 BEIF-H N

send( ns,buf,...)

recv( ns,buf,...) buf




LA B R v

F -4 DEREFE sendto,recvfromdBEFKX
~ #include <sys/types.h> RN e ' I
-::ﬁncluidéﬂ<sy:s_/":soc‘kz_ét3.§h>‘5":- ' SR e
_int sendto('s , buf , mpyte , flags , to, tolen ) /¥ RfZ %/

int recvirom( s , buf , npyte , flags . to , tolen) % %42 %/
it s o mhERT

char . %buf L RBENTIOR AV K
unsigned mbyte /% XBAEF ION AN */
unsigned flags = L RBEL VY :f.;"p::a)igiﬁ'o’ %/
struct sockadder ¥to /% HIFETH LAEEH OV ¥/
it tclfn: L AT ISRk O R

Rof| : EBHET REEXELESALAFE
BRERKT -1

recviron @ &l tolen DF {VI-RIFET S,

TR

stdinf O AN

4,

sd

stdout| 1 | m® i A

sendto( ns,buf,...)
recvirom( ns,buf,...) | ps

P
<

> oy g

stderr| 2 E#is-Hh

buf




kA FREHORAB gethostbynameddFBR

#include <sys/types.h>’ - :
#include "<SYS3/150ck_et.fh>5"' S
#include <netdb.h>
- :struct hostent *gethostbyname( name ) S
char . - ¥pame: . ' : /% BEBEMENT W B,
: L XZEAANOEI K

R b #H : FTH®¥T hostentBEHh ~DHEAL V2
BAExT -1

CH2
struct sockaddr_in sv_ addr
struct hostent ¥host p

host, p = gethostbyname( "cae wkl” ) ;
memcpy( (char %)&sv_addr.sin addr.s addr, (char %)host,_p->h_addr,host_p>h_length) ;

/etc/hosts

gethostbyname( "cae_wkl”) =——

133.59.10.197 cae_wkl

hast_p ' hostent ## 3 4% YA
*—] sy_addr
En— 52D B4
AF_INET
4 €OPY L 133.59.10.197
p—

memcpy( (char *)&sv_addr.sin addr.s_addr, (char %)host_p=>h addr,host p>h length);

netdb.h
struct hostent {
char %*h_name : /% FXPH %/
char *xh_aliases; /¥ SAFD B %/
int h_addrtype; /¥ TV VE-773Y %/
int h_length /¥ TR VIDH{R x/
char  *h_addr: /¥ FAPTM VAASNDE 4VF %/
b
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(4) zy vNT7—2-TOTF370
V2333333332333 22833 clAudp.c KkKkkkkkkkkkkkkkkkkkkkx

% Jhy bk B Fedvk-y R #7 0y SABI (34T MR) %

% %

X # -+&FS @ 9000( UDP ) %

% X

% Useage: cl_udp hostname & ¥

% %

xxkkkikkkxkk UNTX System Vossksokxkkkxkxxkkxxkkkxk/

#include <stdio.h>

#include <sys/types.h>

#include <sys/socket.h>

#include <netinet/in.h>

#include <netdb.h>

#include ' <errno.h>

#include <signal.h>

#define BUFSIZE 4096

#define ERR -1

#define PORT 9000

char buf[BUFSIZE]: /xxx Aye-y HAEINT BN 77 $xx/
int sd ; J¥x% JIATVI D b DG ER B R OI7IVEER T xxx/

pain( argc , argv )
int argc ;

char *argvl] ;

struct sockaddr_in server;/xkx #-1"7 0¥ADVEy DT VAHR ¥x%/
struct sockaddr_in client;:/*¥x 25{77}7" DEAD YAy DT VA H k% /
int len ; /¥%k% F=N 7 0RADVEyPDOTH VAER DK xk%/
int fromlen ; /¥k% 94TV DEAD Iy DT VABHR D E *xx/
int sd_byte ; /¥¥x RAFSCFROERNLIT *x%/
struct hostent  xhost_p ;/%xx $-N" BHHBRMWABREER~NDOF (V) Xx%/
int endproc(); Jx%% VRN A B LR Xx%/

if( arge < 2 )
fprlntf( stderr , "Useage : cl_udp hostname¥n” ) ;
exit( 0 ) ; ' :

signal( SIGINT , endproc ) ;

if( ( Sd{= socket( AF INET , SOCK_DGRAM , O ) ) == ERR )

perror( "client:socket” )

exit( 1 )
/%
x client DFE
%/

fromlen = sizeof( client )
memset( (char *)&client , NULL , fromlen )
client.sin family = AF_INET ; /% #-0" 7 082DV b OTH VAEBRORE */
client.sin _addr.s addr = htonl( INADDR ANY )
client.sin_port htons( 0 )
if( bind% sd , &client , fromlen ) == ERR )
/% client 7° ntza>7&/ba>ﬂ 17 %/
perror( "client:bind” ) ;
exit( 1)

}

/%



TR M R HEEV

x - O 1 PINVIVAOE®RER S

x/

host p = gethostbyname( argv([l] )

if( host_p == NULL )
{/x 3-N-DEHRI/EBEN L > 72 ¥/
perror( “client:gethosthyname” )

close( sd )
exitC1.)
}
/%
¥ server DKRIE
x/
len = sizeof ( server )
memset ( (char *)&server ., NULL ., len )
server.sin_family = AF_INET .
server.sin_port = htons( PORT )

memcpy ( (char *)&server.sin_addr.s_addr,
(char *)host_p->h_addr.host_p->h_length )

whileC 1)
{
/%
Z%ﬁkﬁ#%?—?%ﬁ&ﬁﬁ
%
fprintf( stdout ., "Ayt-¥y":" )
if( fgets( buf , 256 , stdin ) == NULL )

{
fprintf( stderr ., "End !'¥n" ).
close( sd )
exitC 0 )
}
/%
¥ server ZiX{E
x/

sd_byte = strlen( buf )
if( sendto( sd , buf , sd_byte , 0 , &server , len ) < 0)
{/x ZEEII- x/
perror( "client:sendto” )
close( sd )
exit(C 1) ;
}
}
}

int endproc( sig )

int sig .

{

signal( sig , SIG_IGN ).
close( sd )

}exit( 0 )



JEKRREKKKKRKKKKKK KK sv_udp.c Fkkkkkkkookkkkkkkkkkkxk
X

%

X Yhob B W FAvk-y R0 FAB (-0 ) %

X %

* F-bFEE :© 9000( UDP ) %

X ¥

% Useage: sv_udp & *

% %

kkkkkkkkkkk ks UNIX System Vo skkkkkkkokkkkkkkkxkkkk %/

#include <stdio.h>

#include <sys/types.h>

#include <sys/socket.h>

#include <netinet/in.h>

#include <errno.h>

#include <signal.h>

#define BUFSIZE 4096

#define ERR -1

#define PORT 9000

char buf (BUFSIZE]; Jxxx dyb-y RGN T BN 977 k%% /
int sd ; J¥%% VAT G DERBERE FO77IVEER T xxx/

main( )
struct sockaddr_in server:/xxx #-p" 77 0EX DYy DOTY VAEH xx%/
struct sockaddr_in client;/xxx &5477#7'Uth)V#zbd)?b'bXT%ﬁﬁ xx%/
int len ; /%% -V 7T 0EAD ISP DTN MAE B O E X XKk /
int fromlen ; /X¥% JFAT/RT DERDYVI P DT VAE B D B S *xkx/
int rec_byte ; /xxx FE A MIYT xx%/
int endproc(); /xx% vy TR d B AL EE *kx/
void ip_disp(); /%%%x IPT M VAZR *kk/

signal( SIGINT , endproc ) ;
if( ( Sd{= socket( AF_INET , SOCK_DGRAM , O ) ) == ERR )

perror( "server:socket” )
exit( 1) ;

memset( (char %)&server , NULL , sizeof( server ) )
server.sin_family = AF_INET ; /% #-pr'7° Utxa)/#/ba)?} bxFﬁi&a)aQiz x/
server.sin_addr.s_addr = htonl( INADDR_ANY )
server.sin port = htons( PORT ) ;
len = sizeof( server ) ;
if( bind( sd , &server , len ) == ERR )

{ /% #=70" 7" 0exDYAEY DN (Y %/

perror( "server:bind” ) ;

exit( 1) ;

while( 1 )
{

fromlen = sizeof( client ) ;

if( (rec_byte = recvfrom( sd , buf , 256 , 0 , &client , &fromlen )) < 0 )
{/* %{u17— %/
perror( "server:recvirom” ) ;
close( sd ) ;
}ex1t( 1)

ip_disp( (char %)&client.sin_addr.s addr ) ;
buflrec_byte] = 0x00 ;



THHLIRAS R AV

}fprintf( stdout , "%s¥n” , buf ) ;
}

void ip_disp( ip_addr )
char  %ip_addr ;

unsigned char ip[4] ;
int ip_intf4] , i ;

memcpy( ip , ip_addr ; 4
for( i=0 ; i<4 ; i+ ) i 1nt[1] iplid
fprintf( stdout , ¥n%d ?d hd.%d = 7,
ip_int[0],
ip_ 1nt[1]
ip_ 1nt[2]
ip_int(3] );

return ;

int endproc( sig )
int sig ;

signal( sig , SIG_IGN );
close( sd ;
}exit( 0);



JRExkRRkRkkokckkkkkkk cl_tep. o kkkkkRkkkRRRkRkkKRkkk kK

% %
* Uiyl B B e Avk-y KERT 00 SRR (54T ) %
X X
X -t EE ¢ 9000( TCP ) X
% X
* Useage: cl_tcp hostname command (&) X
% or cl_tcp hostname (&) x
% %
sxxkxkxkkkkkx UNIX System V oxkxkkkkkkkkkkxkkkxxkxxx/
#include <stdio.h>

#include <sys/types.h>

#include <sys/socket.h>

#include <petinet/in.h>

#include <netdb.h>

#include <errno.h>

#include <signal.h>

#define BUFSIZE 4096

#define ERR -1

#define PORT 9000

char buf[BUFSIZE]; JXxx Avk-y' BAERNT BN 9Ty *kk/
int sd ; Jxxx J5ATUMI O OEFBER ZFF D77V £ *xx/

main( argc , argv )
int arge ;
char xargv[(]

struct sockaddr in server:/kxxx #-p0'7 D¥ZDVEvF DT VA B *%%/
struct sockaddr_in client:/%xx J3{77}7 0eX DYy} DT VA IE # X%/
int len ; /X%% $-7N' 7T DEADVEY DT VA O E & xxx/
int fromlen ; /¥x% D5ATUET DRI DI DTN VAF RO RS *xx/
struct hostent  %host_p :/¥%x $-p" % ﬁﬁFﬁﬁ%ﬁﬁb&’\a)$ 02 Xk /
int status ;

int endproc(); Jxx% VIINVIZR T B AR *%% /
int send str() /¥¥x Send strings to the server k% /
int rsh(); /xx%x Execute command on the remote host ¥¥%x/

if( arge < 2 )

fprintf( stderr , "Useage : cl _tcp hostname command¥n ) s
fprintf( stderr , ” or cl_tcp hostname¥n” );
}exit( 0) ’

signal( SIGINT , endproc ) ;
if( ( sd{= socket( AF_INET , SOCK_STREAM , 0 ) ) == ERR )

perror( ”cllent socket” ) ;

exit( 1) ;
/%
x client D& ZE
%/

fromlen = sizeof( client ) ;

menset( (char %)&client , NULL , fromlen ) ;

client.sin_family = AF_INET ; /% #-7N" 7" 0bA Dy D7 VAEH O & E */
client.sin_addr.s_addr htonl( INADDR ANY )

client.sin_port htons( 0 ) ;
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if( bind$ sd , &client , fromlen ) == ERR )
/% client 77 0¥xDYs9y DN AV %/
perror( "client:bind” ) ;
close( sd ) ;
exit( 1)

/%
*/v—/\' DIPTH VADEH %18 5
% .
host_p = gethostbyname( argv[1l] ) ;
if( host_p == NULL )
{/x $-N' -DEHRFR/BONIL o o ¥/
perror( "client:gethostbyname” );
close( sd ) ;

exit( 1) ;
/¥ '
% server ORE
%/

len = sizeof( server ) ;

memset( (char *)&server , NULL , len ) ;

server.sin_family = AF_INET :

server.sin_port = htons( PORT )

memcpy( (char %)&server.sin_addr.s_addr,
, (char *)host_p->h_addr,host_p->h _length ) ;
X

*/#—/\' 770N D EOR
%
if( con?ect( sd , &server, len ) == ERR )

perror( "client:connect” ):
close( sd ) ;

exit( 1)
status = 0 ;
switch( arge )
case 2 /%% ¥-N BAvk-V BEEI-F T D kx/
if({write( sd, "m”, 1) <0)
status = -1 ;
perror( "client:write” ) ;
break :
if( send str{ ) < 0 ) status = -1 ;
break ;
case 3 i/%x #-p' FavyFM BT ST B xx/
if( write( sd , 7¢” , 1) <0 )
status = -1 ;
error( "client:write” ) ;
\ reak
if( rsh( argv[21 ) < 0 ) status = -1 ;
break ;
default :t/)** k’c@ﬂﬁ(*@?ﬁﬂﬁ@"j’l%ﬁﬁ“luh) %%/
reak

}
if( shutdown( sd , 2 ) < 0 ) perror( "client:shutdown” );
close( sd );
exit( 0 )
}



/%

*/*t—/\' IZivk-y B KIET B
X

int send_str( )

int sd_byte ;

while( 1 )
{

/%
*%@Aﬁ#bT FRHRHAD

fprlntf( stdout , "Avk-y i7" )
Pf( fg?ts( buf , 256 , stdln ) = NULL )

fprintf( stderr , "End of file !¥n” );
break ;

/% B
* server 2% /g

sd _byte = strlen( buf ) ;

if( write( sd , buf , sd_byte ) <0 )
{/x BAFL7- */
perrorg "send_str: client: write” ) ;
return( -1 )

/¥ _

*%@@i##ﬂ’m%  EERT

lf( buf[0] == ’.’ ) break ;

return( 0 )

/: $-pizIv/M BRIET S
)

int rec_byte ;

if( wr%te( sd , command , strlen( command ) ) < 0 )

perror( "rsh: cllent write” )
return{ -1 )

w?ile( 1)
if( Erec_byte = read( sd , buf , BUFSIZE )) < 0 )

perror( "rsh: client: read” )
return( -1 ) ;

if( rec_byte == 0 ) break ;

buflrec_bytel = 0x00 ;
fprintf( stdout , "%s” , buf ) ;

return( 0 ) ;

}

/%
Y o L
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%/
int endproc( sig )
%nt sig ;

signal( sig , SIG_IGN );
clase( sd % ;
}exit( 0 );



JREXKEKHRIKKKFRKKK Rk SV_LCP. € kXRKRKRKRKFKKKIX KKK KX
*

X
X Thy bk B fodve-y 7 0 FAB (-0 ) X
% X
* - EE ¢ 9000( TCP ) %
X X
% Useage: sv_tcp (&) X
X X
kkxkkxkkkkxkx UNIX System V okkkfkskxikkxdksokkkksx/
#include <stdio.h>
#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>
iinclude <errno.h>
X
#include <signal.h>
%/
#define BUFSIZE 4096
#define ERR -1
#define PORT 9000
char buf(BUFSIZE]; /¥x% Ayk-y' BAERNG BN v77 . k% /
int sd , ns ; /¥%% 9547 }75 COEGEREZGEOITINVEER F xxx/
struct sockaddr_in server;/x¥x ¥-7"7 0EADVrv DTN VAEH kkx/
struct sockaddr_in client;/%%x% 9547/}7 DEx DYEy b DT VAE Kk /
void ip_disp(); /xxx IP7} VAZ IR B kkk/
void ch_progl(); /¥k%x F7 0RRLIIGATURD 6 DAvE-Y D EIR *¥k/
void ch_prog2() /¥x% F7T0RR2:95(TVED L DI/ B ELT %%/
main( )
int len ; /¥%% $-D' 7T 0EXDVEy DTN VA H O E X Xk /
int fromlen ; /¥%% JIATYI) DEAD VI DT VABH D B X xxx/
int pid ; /%%x PID(7 nez1D) k¥ %/
int rec_byte ;

if( ( Sd{= socket( AF_INET , SOCK_STREAM , O ) ) == ERR )

perror( ”server:socket” )
exit( 1) ;

len = sizeof( server ) .
memset( (char ¥)&server , NULL , len ) ;
server.sin_family = AF_INET ; /% #-N" 7 0eX DYy O7H VARB RO R E %/
server.sin_addr.s_addr = htonl( INADDR _ANY ) ;
server.sin_port = htons( PORT ) ;
if( bind( sd , &server , len ) == ERR )
{ /% #=N" 77 0E2D Yy DN AV %/
perror( "server:bind” )
exit( 1)

/%
:/ﬂwwmumamﬁﬁﬁﬁw%ﬁkh
if( list?n( sd , 5) == ERR )

perror( ”"server:listen” ) ;
exit( 1)
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while( 1)
{

/%
*/aanyw' neAd» O DEHE RO
X
fromlen = sizeof( client )
if( ( ns = accept( sd , &client , &fromlen ) ) == ERR )

perror( “server:accept” ) ;
close( sd ) &
exit( 1)

»

/%

*/?7'ntx0>f/ﬁ}$zé:ﬂ§b

%

11 %rec;byte = read( ns , buf ,BUFSIZE ) ) == ERR )

perror( "server: read )

if( shutdown( ns , 2 ) < "0 ) perror( "server:shutdown” ) ;
close( sd )

close( ns )

exit( 1 )

pid = -2
swit%h( buf[0] )
case ‘m /%% J3{T/EH B DAvE-
if( ( pid = fork() ) =
break ;

case ‘ci/%xx 23{7VEH 6 @AV} 5(%)??*9‘57'0{;1&#@271 k% /

YV ERIETHF U R xx/
= 0 ) ch_progl( ) :

1f( ( pid = fork() ) - ch_prog2( )
break ;
default :/*x fc@ﬁﬁ X%/
break ;

}
if( pid > 0 )
{/x 87 utxo)&&@ x/
close( ns )
if% pid >= 1 )

/%
wait( &status )
%/

}continue LK MDISAT VIS LDEBEEREE D &/
else

if( pid == -1 )

{/x% %7 EH:ZOM"E!JE EE ISR +/
perror( "server:fork” ) ;
close( sd ) ;
exit( 1) ;

else continue

/%

*/?7 DeZ DR (1547 D Divk-y BZEFELERRT H)
X

¥oid ch_progl( )

int rec_byte ;
close( sd )
while( 1 )



{
if( ( rec_byte = read( ns , buf , BUFSIZE ) ) == ERR )
{ /% /’nb%u b’CMU’/U DEAD 5 Dhve-y" BZT IS ¥/

perror( ” rogl:server:read” )
close( ns ) y /% accept()'(%%t.?yf»“ﬂit%‘d)ﬁﬂ 2%/
}exit( 1)

ip_disp( (char %)&client.sin addr.s_addr ) ;

buflrec_bytel = 0x00 ;
fprintf( stdout ; ;%s¥n" , buf ) 3

if( bufl0l == .
Pf( shutdown( ns , 2 ) == ERR ) perror( "server:shutdown” ) ;
close( ns ) ; /% accept() TR ﬁ_77{W“Bit§FG)70 2 %/
}exit( 0)

/%
*/?7'%10)&&};%(7547‘/}# 5DV BEITT )
X

¥oid ch_prog2( )
int rec_byte

close( sd )

close( 1)
close( 2 )
dup( ns ) ¥ EEH D EINIANGTOEIR D %/
dup( ns ) ; ﬁﬁitﬂﬁé M«%D&ié*/
if( ( rec_byte = read( ns , buf , BUFSIZE ) ) == ERR )
{ /x Uhyb BN L CI5{TYE7 0Rd 5 DRve-y BT B */

perror( ”ch pr0g2 server:read” )
close( ns )
}exit( 1);

buflrec_bytel = 0x00 ;

system( buf ) ;

if( shutdown( ns , 2 ) == ERR ) perror( "server:shutdown” ) ;
close( ns )
}exit( 0 )

/%

*/7347‘/}@1PH'»1@%%

%
void ip_disp( ip_addr )
unsigned char xip_addr ;

int ip_int[4] , 1
for( i=0 ; i<4 ;5 i++ 1& 1nt[1] = x( ip_addr + 1 ) ;
fprintf( stdout , ¥n%d d.% N
ip_int O]
ip_ 1nt[l]
ip_ 1nt[2]
ip_int(3] );

return
}
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