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The Universal I nternet Communication Interface (UICI)

The Universal Internet Communicationinterface (UICI) library, summarizedin Ta-
ble 18.1,providesa simplifiedinterfaceto connection-orientedommunicatiorin UNIX.
UICI is not partof any UNIX standardTheinterfacewasdesignedyy the authorsto ab-
stractthe essential®f network communicationwhile hiding the detailsof theunderlying
network protocols. UICI hasbeenplacedin the public domainandis available on the
bookwebsite.ProgramghatuseUICI shouldincludetheui ci . h headefile.

This sectionintroducesthe UICI library. The next two sectionsimplementsereral
client-serer stratgyiesin termsof UICI. Section18.7 discusseshe implementationof
UICI usingsoclets,andAppendixC providesa completeUICI implementation.

Whenusingsoclets,a sener createsa communicatiorendpoint(a socket) andasso-
ciatesit with a well-known port (bindsthe soclet to the port). Beforewaiting for client
requeststhe sener setsthe soclet to be passie sothatit canacceptclientrequestgsets
the soclet to listen). Upon detectionof a client connectiorrequesin this endpoint,the
senergeneratea nev communicatiorendpointfor privatetwo-way communicatiorwith
the client. The client and sener accesgheir communicatiorendpointsby readingand
writing usingfile descriptors.Whenfinished,both partiesclosethe file descriptorsye-
leasingtheresourcesssociatedvith the communicatiorchannel.

UICI prototype description(assumingno errors)
int u_open(u_port_t port) createsa TCPsocletboundto port and
setsthesocletto be passie
returnsafile descriptorfor the soclet

int u_accept(int fd, waitsfor connectiorrequesonf d, and
i nt hostnsize) onreturnhost n hasfirsthost nane- 1
char *hostn) character®f theclient's hostname
returnsa communicatiorfile descriptor
int u_connect(u_port_t port, | initiatesaconnectiorto sener
char *hostn) onportport andhosthost n.

returnsa communicatiorfile descriptor

Table 18.1: TheUICI API. If unsuccessfulJICI functionsreturn—1 andseter r no.

Figure 18.6 depictsa typical sequencef UICI calls usedin client-sener commu-
nication. The sener createsa communicatiorendpoint(u_open) andwaits for a client
to sendarequestu_accept). Theu_accept returnsa privatecommunicatiorfile de-
scriptot Theclient createsacommunicatiorendpointfor communicatingvith the sener
(u_connect).

Oncethey have establishedh connectiona client and sener cancommunicateover
thenetwork usingtheordinaryr ead andwr i t e functions.Alternatively they canusethe
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UICI server UICI Client
create communication endpojnt
for a well-known por
u_open()
wait for connectiol initiate connection
u_accept () - u_connect ()
read requeslt lsend request
read() - wite()
send a responie lread response
wite() > read()
close private channLI
cl ose() » detect an error
cl ose()

Figure 18.6: A typicalinteractionof a UICI clientandsener.

morerobustr _r ead andr _wr i t e from therestartibrary of AppendixB. Eithersidecan
terminatecommunicatiorby callingcl ose orr _cl ose. After thecl ose, theremoteend
detectsaanend-of-filewhenreadingor anerrorwhenwriting. Thediagramin Figure18.6
shaws a singlerequestollowed by a responsebut more complicatednteractionamight
involve severalexchangedollowedby acl ose.
In summaryUICI senersareorganizedasfollows.
¢ Openawell-known listeningport(u_open). Theu_open returnsalistening
file descriptor
e Wait for a connectionrequeston the listeningfile descriptor(u_accept ).
Theu_accept blocksuntil aclientrequestsaconnectiorandthenreturnsa
communicatioriile descriptorto useasa handlefor private,two-way client-
senercommunication.
e Communicatevith theclientusingthecommunicatioriile descriptor(r ead
andwite).
e Closethecommunicatiorfile descriptor(cl ose).
UICI clientsusethefollowing steps.
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e Connectto a specifiedhostandport (u_connect ). The connectiorrequest
returnsthe communicatiorfile descriptorusedfor two-way communication
with thesener.

e Communicatewith the sener (r ead andwr i t e) usingthe communication
file descriptor

e Closethecommunicatiorfile descriptor(cl ose).

18.4.1 Error handling

A majordesignissuefor UICI washow to handleerrors.UNIX library functionsgenerally
reporterrorshy returning—1 andsettinger r no. In orderto keepthe UICI interfacesimple
andfamiliar, UICI functionsalsoreturn—1 andseter r no. Noneof the UICI functions
displayerror messagesApplicationsusingUICI shouldtestfor errorsanddisplayerror
messagewhereappropriate SinceUICI functionsalwaysseter r no whena UICI func-
tion returnsan error, applicationscanuseper r or to displaythe errormessagePOSIX
doesnot specifyanerror codecorrespondingo the inability to resolve a hosthame.The
u_connect functionreturns—1andsetser r no to El NVAL, indicatinganinvalid param-
eterwhenit cannotresole thehostname.

18.4.2 Reading and writing

Oncethey have obtainedan openfile descriptorfrom u_connect or u_accept, UICI
clientsandsenerscanusethe ordinaryr ead andwr i t e functionsto communicate We
usethefunctionsfrom therestartibrary sincethey aremorerobustandsimplify thecode.
Recallthatr _read andr_wr it e bothrestartthemselesafter beinginterruptedby
asignal. Likeread, r _r ead returnsthe numberof bytesreador O if it encountersan
end-of-file. If unsuccessful, _r ead returns—1 andsetser r no. If successfuly_wite
returnsthe numberof bytesrequestedo write. Ther _writ e function returns—1 and
setser r no if anerroroccurredor if it couldnotwrite all of the requestedyteswithout
error. Ther _wr it e function restartsitself if not all of the requestedyteshave been
written. This chapteralsouseshecopyfi | e functionfrom therestartiibrary, introduced
in Programd.6on pagel00andcopy?2fi | es introducedn Program4.13onpagelll.
Therestartlibrary supportsonly blocking I/O. Thatis, anr _read orr_wri te may
causehecallertoblock. Anr _r ead blocksuntil someinformationis availableto beread.
The meaningof blockingfor r _wri t e is lessolvious. In the presenicontext, blocking
meansthatr _wri t e returnswhenthe output hasbeentransferredto a buffer usedby
the transportmechanism.Returningdoesnot imply that the messagdasactually been
deliveredto thedestination Writesmayalsoblock becausef message@elivery problems
in the lower protocol layersor if all of the buffers for the network protocolsare full.
Fortunately theissuesof blockingandbuffering aretransparentor mostapplications.



