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DIPLOMADO EN REDES (LAN) DE 
MICROCOMPUTADORAS 

INSTALACION Y MANEJO DE REDES LAN EN 
PLATAFORMA UNIX 

1N1RODUCQON A 

UNIX YTCP /ll? 
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INSTALACIÓN Y MANEJO DE REDES (LAN) EN PLATAFORMA UNIX 
Módulo 111 (Ux) del Diplomado de Redes (LAN) de Microcomputadoras 

TEMARIO 

1.- INTRODUCCIÓN A UNIX Y 
TCP/IP 

• Conceptos generales 
• Antecedentes de Umx 
• Umx en plataformas lntel 
• Unrx en otras plataformas 

2.- U N 1 X E N R E D. 
• Caracterrstrcas en ambrente de 

Red 
• Enlaces Unrx- Ethernet 
• Enlaces Unrx- Token Rrng 
• Enlaces Puerto Serral 
• Hardware de Unrx para Red 

3.- FABRICANTES DE UNIX 
• Unrx System V de SCO 
• S o 1 a r r s de S u n 

Mrcrosystems 
• Unrxware de Unrvel (Novell & 

USL) 
• Otros 

4.- INSTALACIÓN DE UNIX 
• lnstalacron del Hardware 
• lnstalacron Plataforma base Unrx 
• lnstalacron del Srstema Operatrvo 

de Red 
• Confrguracron y admrnrstracron de 

Protocolos 

5 - ADMINISTRACIÓN DE 
UNIX EN RED 

• El kernel. Generalrdades y 
confrguracron 

• Swapprng 
• Srstemas de segundad y 

Frlesystem 
• Utrlerras de admrnrstracron 

• Usuanos. Grupos de usuanos, 
Altas. Ba¡as. cambros. etc 

• Atrrbutos y Segurrdades 

• lnstalacron de aplrcacrones 

6.- AMBIENTE GRÁFICO UNIX 
• Conceptos de ODT 
• Mane¡o de ODT 
• Termrnales X-Wrndows 
• Emulacrón X-Termrnal 

7.- INTEGRACIÓN DE UNIX 
CON OTROS SISTEMAS 

• lntroduccrón a TCP/IP 
• Unrx, Netware, Lan Manager. 

Lmx, DOS 

8.- CONECTIVIDAD 

• Enlaces locales 
• Enlaces remotos 

9.- SESIONES DE TALLER EN CADA 
PUNTO DEL TEMARIO 



HISTORIA DEL SISTEMA UNIX . 

Unix se ong1n6 en los Laboratonos Bell AT&T, una de las 1nstrtucioo1.Js de 
1nvest1gac1ón mejor dotadas de los Estados Unidos, su h1stona es cas1 úmr.a en 
comparac1ón con otros Sistemas operativos debido a que los avances son en gran 
parte aportaCiones de personas con 1deas creativas Singulares. La 1mphcaC1ón &s que 
los avances no han ven1do pnne~palmente de deCISiones burocráticas s1no más b1en 
directamente de las necesidades y creatividad de los usuanos. Esto s1gue s1endo c1erto 
hoy, lo que hace del SIStema UNIX uno de los jardines más fértiles para la creaCión de 
nuevos conceptos en computaCión El SIStema UNIX fue d1sei\ado por un grupo de 
personas que eran representantes de A T& T en el desarrollo de una de las 1nfluenc1as 
ge1TT11nales en la computac1ón moderna, el S1stema OperatiVO MUL TICS, desarrollado 
en MIT a fmales de los sesenta 

Como unp de los pnmeros s1stemas de !lempo compartido MUL TICS 1ncorporo 
la mayona de las 1deas que aparecen en los SIStemas multitarea actuales. 
Desgraciadamente. MUL TICS sufnó las consecuenCias de su papel1nnovador y resultó 
mucho más complejo y pesado de lo que era necesano. A finales de los sesenté' A. T& T 
abandono la mayor parte de su partiCipación, en el proyecto MUL TICS. dejando a un 
grupo de personas con talento pero frustradas. con muchas 1deas acerca de lo que un 
s1stema en !lempo compartido debería ser 

S1n acceso al s1stema MUL TICS. estas personas se quedaron sm un :; stema 
Operat1vo modemo con el cual trabajar, de modo que crearon uno nuevo Los 
diseñadores Ken Thompson y Denn1s Ritch1e construyeron el s1stema basado en un 
d1seflo elaborado con Rudd Canaday Pronto se les umeron J.F. Ossana y R Moms 
Tras un penodo de d1scus1ones. adqUineron una computadora _Q_EC PDP-7 de 
desecho y se pus1eron a trabajar Como muchos de los me1ores proyectos. este 
ccmenzo con la creaCión de un juego. Thompson y R1tch1e desarrollaron un juego de 
viaje espaCial para la PDP-7. 

Después de esta expenenCia crearon una nueva extructura de Sistema de 
arch1vos y un nuevo software que es muy s1m11ar al s1stema de anchiVos modernos Le 
añad1eron un entorno de procesos con plan1ficac1ón y completaron el resto de un 
S1stema Operativo rud1mentano El nombre UNIX pronto se aphc6 a los resultados ya 
que su trabajo fue una simplificaCión del s1stema MUL TICS. El s1stema estuvo 
operando sobre el PDP-7 a pnnC1p1os de 1970, y a mediados de esa década hab1an 
pasado el proyecto a una máqUina DEC PDP-11 de reCiente apanCión. 

Muchas de las ideas daves del s1stema UNIX mOderno estaban presentes en 
las pnmeras 1mplementaoones. 1nduyendo el s1stema de anch1vos, la lmplementaCion 
de procesos y la estructura de las lineas de orden aún utilizadas hoy en di.,..a~l't'J~ 

r;;_t 
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CURSO : REDES (LAN) SOBRE UNIX Y TCP/IP 
MODULO 111 Ux DEL DIPLOMADO 

PRESENTACIÓN 

S1 b1en no es una novedad el Sistema Operativo 

Unix que arranca en 1969 con su vers1ón de Bell 

Laboratones, si es saludable menc1onar que en su 

evoluc1ón, ha logrado una superac1on 

de todos conoc1da en func1on de las necesidades 

1nformát1cas Hoy en día, pretende dom1nar en los 

amb1entes de las macro, m1n1, estac1ones de 

trabaJo o Redes de m1cros Esto u1t1mo merced a 

su actual potenc1al después de haberse montado 

OBJETIVOS 

Introducir a los part1c1pantes en Umx y TCP/IP en 

ambientes de Red, y su 1nteracc1on sobre 

plataformas lntel entre otras As1 m1smo en la 

adm~n1strac1on de sus enlaces y la 1ntegrac10n 

con otros s1stemas 

En 1988 sobre plataformas lntel (entre otras), e 

integrado los mundos DOS-UNIX, además 

actualmente cabalgando sobre TCP/IP, que 

perm1te umr vanas plataformas As·, ya hablamos 

de Redes con enlaces Umx vías -Ethernet, Token 

R1ng, en cuanto a hardware y "Umx System V", 

de Santa Cruz Operation, "Solaris" de Sum 

Microsystem, AIX de IBM, y "Unixware" de 

Univel (Novell y USL), en cuanto a software Esta 

1ndustna para no quedar a la zaga, ha liberado 

tantos paquetes para estos s1stemas operativos, 

que no env1d1a por mucho a la tradiCional 

plataforma MS-DOS S1 b1en Un1x es fuerte en 

mult1usuano, ahora s1rve como plataforma base· 

para poderosos S1stemas Operat1vos de Red con 

productos como LAN Manager/X (eutre otros). La 

DECFI y CONSULTORES ICIMEX, S A DE C V 

conservando la vanguardia en la actualización 

profesional, ofrecen ··-este 1r,odulo como 

complemento del DIPLOMADO 

A QUIEN VA DIRIGIDO 

A profes1omstas, eJecutivos, y tecmcos, que por sus 

necesidades profes1onales y aplicac1ones, requ1eran 

conocer Redes sobre Un1x y TCP/IP 

REQUISITOS. 

Haber cursado los modules 1 y 11 o equivalente (s1n ser 

l1m1tante), -JJ maneJar ampliamente MS-DOS y/o 

cualqUier otro S1stema OperatiVO, No es 

indispensable conocer Unix. 



La implementación origtnal fue codificada en lengua¡e ensamblador, pero 
pronto se desarrolló el lengua¡e de programaCión e dentro del grupo, empezando en 
1971 El lenguaje e fue utilizado cas11nmediatamente en la continuaCión del desarrollo 
del Sistema UNIX, y en 1973 el núcleo se recodificó en C. Hoy sólo unas cuantas 
subruttnas del núcleo de alto rend1m1ento están escntas en lengua¡e ensamblador. Este 
fue el pnmer 1ntento de cod1ficar un S1stema Operativo entero en un lengua¡e de alto 
mvel y la portabilidad que se le cons1gu1ó está ampliamente cons1derada como una de 
las razones pnnCipales de la populandad que el SIStema UNIX actualmente goza 

Al m1smo t1empo se imCiaron las herramientas de proceso de textos que 
postenormente d1eron lugar a troff, y el pnmer cliente real del SIStema UNIX fue la 
Oficma de Abogados de Patentes de los Laboratonos Bell, que empezó a uti11zar el 
programa troff en otoño de 1971. 

El sistema UNIX captó Inmediatamente la ImaginaCión de los 1nformátJcos en los 
Laboratonos Bell y después de dos o tres años había alrededor de una docena de 
s1stemas UNIX- ejecutándose en vanas máqutnas diferentes. Se realizaron con 
frecuenCia Importantes me¡oras software y AT&T comenzó a soportar el SIStema como 
producto 1ntemo dentro de los Laboratonos Bell. El programa troff aparec1ó durante 
este penódo, entre muchas otras InnovaCiones. 

S1n embargo, el s1stema UNIX adqu1nó cuerpo con el desarrollo de las 
máqu1nas PDP-11 supenores, tales como la PDP-11/45 y la PDP-11/70, entre 
pnnc1p1os y mediados de los setenta. El s1stema UNIX se a¡ustaba de forma natural a la 
arqu1tectura DEC y ocas1onó la venta de muchos Cientos de máqu1nas PDP-11 a lo 
largo de los años. Los programadores dentro de los Laboratonos Bell empezaron a 
ut11izar máqu1nas UNIX para su traba¡o de procesado de textos, y los diseñadores de 
productos de S1stemas Bell comenzaron a utJiizar PDP-11 con s1stemas UNIX para 
Sistemas llave en mano dentro del negoCio telefómco. -

Simultáneamente, AT&T rem1tió muchas cop1as del sistema UNIX a todas las 
un1vers1dades del mundo, y una generaCión completa de Informáticos a finales de los 
setenta aprend1ó su profes1ón con el s1stema UNIX. Esto dio lugar a otra fértil ola de 
InnovaCiones y la ImplementaCión ampliamente utilizada BSD (Berkeley Software 
D1stnbut1on) apareCió en la Un1vers1dad de Califom1a en Berkeley. Al tiempo que AT&T 
fortalecía el Sistema UNIX y lo opt1m1zaba en la direCCión de la computaCión comeraal, 
las vers1ones BSD resultaban dominantes en las comumdades umvers1tanas y 
tecn1cas. 

La compatJbilidad entre las vers1ones BSD se pr:esentan equiparadas con las 
vers1ones AT&T, aunque los equ1pos en ambos lados se apresuran a 1ncorporar las 
me¡ores tnnovaCiones del otro s1stema a sus prop1as vers1ones. 



A fiñales de Jos setenta .. , :-&T comenzó un nuevo esquema de nomrnación 
para su versión del sistema UNIX. Anteriormente las versrones pnncipales se 
desrgnaban según las nuevas versrones que salían del área de investigación, y dos de 
las más populares fueron las denomtnadas Revtsión Sexta y Juego Revisr6n Séptima. 
Sigurendo una reorganrzación tntema del soporte del srstama UNIX, AT&T cambió su 
numeraetón a Ststema 111 y Sistema V. Realmente estas nuevas versiones eran 
descendtentes directas de la Revtstón Séptima y el Sistema V suplantó al Sistema 111 a 
medrados de los ochenta. El Srstema IV fue utilizado internamente en los Laboratonos 
Bell, pero se consrderó un producto de transrcrón que nunca fue soportado 
públicamente. 

A finales de los ochenta AT&T normalizó el nombre de Sistema v y sus 
versrones recrentes se denomrnan Srstema V. ~evrstón 2 y Sistema V, Revrsrón 3, que 
a menudo se abrevran como SVR2, SVR3, respectivamente. Durante los últimos al'\os 
setenta y los pnmeros ochenta, una o ambas de las versrones BSD y AT&T fueron 
portadas a cast todos los computadores con potenCia para soportarlas. 

Esto generalmente exrgia como mínimo unidades de disco de alta veloetdad y 
soporte de gestión de memona rntema en la CPU, aunque algunas versrones 
expenmentales han sido adaptadas a máqurnas basadas en ROM srn disco rígrdo en 
absoluto Hoy en día se pueden comprar versrones del srstema UNIX para los mayores 
supercomputadores, las máqurnas maxrcomputadores más ampliamente uttlrzadas y 
casr todos los mtntcomputadores a la venta: 

Conforme los mrcrocomputadores se han desarrollado en veloCidad y potenCia 
y su costo ha drsmrnutdo, estas máqurnas se han movtdo al rango del srstema UNIX 
Las máqurnas 8088 ongtnales eran casr lo bastante potentes para soportar el srstema 
UNIX y algunas rmplementaetones podrian ejecutarse sobre estas máqurnas. El 
Srstema operatrvo XENIX es una versrór adelgazada del sistema UNIX para el IBM PC, 
pero está realmente en o por enetma oel filo de la capaCidad de la máqurna y sólo ha 
tomado cuerpo con las máquinas 80286 y 80386. 

ReCientemente, los Laboratonos Bell y AT&T han desarrollado una nueva 
versrón genénca denomtnada Revrsrón Octava o srstema UNIX de lnvestJgaetón. 
Aunque no se venda comeretalmente, esta versrón ha sido ampliamente drsttnbutda a 
unrversrdades. 

Los descendientes de las versrones BSD están stendo constantemente 
me¡orados y la realrzac6n de acuerdos entre AT&T y Mtcrosoft, AT&T y Sun, y AT&T y 
Amdahl están permitiendo rntegrar más extensamente las versrones 
mrcrocomputadores y supercomputadores. Frnalmente se espera que las versrones 
SVR3, BSD- y XENIX conver¡an en una versr6n únrca del ststema UNIX que pueda 
e¡ecutarse en casr cualqurer entamo ·hardware Este producto combrnaqp .Podría 
tambrén permrtrr la compattbrlrdad de códrgo ob¡eto entre diferentes Versrones para la 
mrsma máqurna. ~~ 

~/ 
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LA REVISION SVR3 

Es la vers1ón más actualizada del SIStema UNIX de AT&T. Ha SidO portada a la. 
mayoría de los pnncapales computadores y es.el estandar actual para la linea AT&T 
Ha s1do Significativamente mejorada con respecto a versiones antenores y contiene 
muchas mod1ficac1ones Las pnncapales mod1ficacaones a n~vel de usuano incluyen más 
ayuda en linea. herramientas de adm1n1stracaón del SIStema notablemente mejoradas ( 
y Simplificadas) y mayor res1stencaa al daño debido a caídas de tens1ón y otros daños 
1nadvert1dos. 

A n1veles Inferiores del SIStema UNIX. las modificaciones más Importantes han 
s1do el soporte para bibliotecas . compartidas. un soporte de mamona v1rtual muy 
mejorado y nuevas herramientas para 1ntegrar redes de área local con el núcleo. 
Naturalmente ba hab1do muchísimos camb1os y opt1m1zacaones menores en todo el 
s1stema. - · 

SVR3 FRENTE A BSD Y SVR2 

El sistema SVR3 está Significativamente más libre de errores que las vers1ones 
BSD e 1ncorpora muchas de las 1nnovacaones que se ong1naron en los SIStemas BSD 
Sobre todo, hay mejor soporte para SVR3 que para las vers1ones BSD. las vers1ones 
BSD están fragmentándose en diferentes vendedores que mejoran el SIStema por sus 
prop1os med1os Cas1. todos los SIStemas comerCiales utilizan SVR3, m1entras los 
s1stemas Científicos y técn1cos tienden a constru1rse a partir de la base-BSD 

Comparado con su predecesor Inmediato, la vers1ón SVR2 de A T& T. SVR3 
t1ene vanas características nuevas, pero es mayor y a menudo más lento. Es decar. 
SVR3 requ1ere Significativamente más mamona real y un d1sco ríg1do mayor que 
SVR2. Por contra. el usuano de SVR3 obbene un s1stema avanzado con nuevas 
caractenstJcas de coneXIón a red, y mejor soporte de documentaCión y herramientas 
de adminiStraCión. 

BSD (BERKELEY SOFTWARE DISTRIBUTION) 

En 1974, el campus Berlleley de la Un~vers1dad de Califom1a se 1nvoluctó en el 
desarrollo del UNIX cuando el Profesor Fabry adqu1n~ la vers1ón 4. En 1975, Ken 
Thompson VISitó la Un1vers1dad, su Alma Meter, y ayudó a 1nstalar la vers1ón 6 en una 
PDP-11/70. El m1smo año, dos graduados llegaron a Bel'keley: Bill Joy y Chuck Haley, 
los cuales tuv1eron un papel detemn.nante en el desarrollo del SIStema J;llos y 
Thompson trabajaron en un compilador en Pascal y un editor llamado EX y 
postenorrnente volcaron su 1nterés en las operacaones 1ntemas del kemell negando 
aquí el nombre de Bel'keley Software D•stJnbutJon. <: ~~~ 
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. Postenonnente 8ill Joy siguió trabajando sobre el EX para ar'lad1rte capaCidad 
de d1recc¡onam1ento de cursor sobre term1nales eRT y produCir además el e-she/1, que 
se llamó así por su s1m1litud con el ambiente de programaCión ·e·. En 1978 se 
actualizó la orgamzación interna del SIStema, llamándola Second 8erf(eley 01stnbut1on, 
que también se conoce como 2850. 

El Sistema se volv1ó popular en las máqu1nas PDP existiendo vanos 
lanzamientos, hasta el 2.98SD que aún en la actualidad se encuentra en algunas 
PDP-11 En el m1smo ar'lo se adquirió una VAX-11/780 que inicialmente corna el VMS 
de DEe. Sin embargo, el personal de 1nvest1gaoón estaba ya habituado a trabaj_ar· en 
UNIX Entonces el profesor Faten:'an obtuvo una cop1a de UNIX 32N. una vers1ón 7, 
que se trasladó a la VAX. 8111 Joy y otro graduado, Ozalp 8abaoglu, adiCionaron el 
mane¡o de merñona virtual al 32N. es deCir, la posibilidad de correr programas de 
mayor tamar'lo que la mamona del equrpo. Joy tamb1én trasladó las utllenas de la 
vers1ón 28SD a la VAX llamándola "Virtual VAX/UNIX" 

En diciembre de 1979, este con¡unto de modificaoones ai28SD y a la vers1ón 7 
d1eron ongen al 38SD La Agenoa de Proyectos Avanzados e lnvest1gac1ones de la 
Defensa (DARPA) aceptó el SIStema para uso 1ntemo dando con esto el 1mpulso 
necesano para que. tiempo después, se distnbuyera la 48SD. En 1983, la 4 2850 
1ncluía el Fast File System en el cual cada SIStema de archivos se subd1v1de en un 
grupo de olindros y a su vez el SIStema operativo crea y graba arch1vos en olindros 
paralelos 

Esto mantiene los sectores perteneoentes a un archivo en una m1sma reg1ón 
fís1ca del d1sco, ev1ta así la fragmentaCión del m1smo y perm1te un acceso mas rápidO 
Esta vers1ón soportaba la coneXJón de una red Ethernet Tiempo después, Sun 
M1crosystems le adioonó el Networf( F1le System (NFS). La liberación del 4 38SD. en 
1987. cons1stló en algunos ajustes a la 4 2850. Los cambios menos drásticos a este 
últ1mo lanzam1ento, en contraste con los antenores, han cons1st1do en adiCIOnes que 
1nd1can que 8SD y A T& T podrían converger eventualmente. 

EL XENIX DE MICROSOFT 

Xenix está basado en la vers1ón 7 de AT&T. Microsoft liberó el Xenix 2.3 en 1980 
como una implantación para m1crocomputadoras De 1~ m1sma manera que el s1stema 
se basó en la versión 7, el Xenix tomó algunas ublerias i!ela 4.1850. 

La vers1ón 3.0 mcorporó algunas características del AT& T System 111 y el Xenix 
5.0 se d1ser'l6 tratando de cumplir con los estándares de la defimción de 1nte[facas de 
System V de AT&T. La 1ntenoón de M1crosoft y de Santa enuz Operation. actualmente 
prop1etana de Xenix. es lograr que Xenix y UNIX conve~an en un sólo producto es 
deor, SeO UNIX. 



AT&T 

Paradó¡rcamente, AT&T no liberó formalmente su versión de UNIX hasta 1982, 
años después de que se distnbuyeron el Xenrx y la 4.1 BSD. El pnmer lanzamrento 
comercral se llamó UNIX System 111, que se basó pnncrpalmente en la versrón 7 y en 
algunas caracteristrcas de programac1ón de la versrón 6. En 1983 se liberó el UNIX 
System V que rncluia rmportantes utrlerias de Berkeley. Se incorporó el proceso tntt de 
rnrcro de tareas, srendo drferente el procedrmiento de la versrón 7. 

AT&T liberó el UNIX System V v 2 en 1984 introducrendo una versrón propra de 
la base de datos Termcap, llamada Termrnfo la cual consrste en una sena de archivos 
que descnben -las capaCidades de cada modelo y trpo de termrnal. Otros camb1os 
rncluyeron modificacrones menores al srstema ¡erárqurco de archrvos, la adrcrón de 
Streams y el Remota Frie System en respuesta al NFS de Sun. El actual UNIX System 
V versrón 3 (SVR3) es la correspondrente a las platafonmas lntel y la base de los 
amb1entes gráficos para UNIX 

· ·EL FUTURO DE UNIX 

El usuano puede confundrrse ante la vanedad de versrones, drstrntas marcas y 
hasta clones Srn embargo, la gran comente de la estandanzac;¡ón ha 1nclu1do al UNIX 
al crearse la SVID (System V Interface Defin1tron, Defin1crón de la Interface del System 
V) que norma con exaCtitud los serviCIOS que el s1stema operatJvó· -debe e¡ecutar y 
como deben soliCitarse, adamas de las ex1gencras de diferentes organiZaCiones como 
IEEE. la DARPA y las prop1as asocracrones de usuanos que regulan todo cambiO y 
ad1c1ón. 

Ex1sten actualmente dos entidades que luchan por el liderazgo de los 
estándares. éstas son la OSF (Open Systems FoundatJon; Fundacrón de Sistemas 
Ab1ertos) y Unix lntemational, las cuales agrupan a diferentes fabncantes de software y 
hardware. 

Esta guerra por colocar en el mercado las pnm1cras de la InvestigaCión, las 
me¡ores 1nte~aces y los amb1entes más am1gables y práCticos traerá un solo ganador: 
el usuario. 



SISTEMAS ABIERTOS 

Los Sistemas Abiertos han llegado al mercado y ofrecen una perspectiva más 
al usuano para aprovechar al máximo el hardware y software con que cuenta. Del 
m1smo modo las posibilidades de comercializar la nueva tecnología son más amplias· 
para los d1stnbu1dores. 

Todo esto es un atractivo adicional para los usuarios y una oportumdad para los 
desarrolladores prop~etanos Pero qué son los s1stemas ab1ertos? Cómo saber cuando 
se está hablando de uno de ellos? 

Los sistemas ab1ertos pueden caradenzarse como una tecnología onentada a 
la superv1venc1a para los 90, ya que representan una respuesta a las pet1c1ones de la 
mayoria de usuanos activos que buscan el b1enestar común. 

La explicaCión antenor puede tomarse como sólo un rasgo de esta nueva 
tecnología, pues en realidad todavía no existe una definición absoluta que sea 
aceptable por el grueso de la población inform.itlca. Dentro de las defimCiones más 
aceptadas con respecto a los s1stemas abiertos, eXJsten cuatro que han s1do más o 
menos as1m1ladas. 

-Los s1stemas ab1ertos corren ba¡o UNIX. 

-Se adecúan a las normas InternaCionales. 

-T1enden a evolucionar. 

-Son capaces de integrarse. 

Los SIStemas abiertos y UNIX, son utilizados por diversas orgamzaCiones. Para 
unas, UNIX es el punto que marca la desapanCión de las grandes computadoras en los 
procesos de operaCiones comarcales. Para otras s1gmfica mucho más el remplazo de 
los s1stemas operativos prop1etanos, tanto de los s1mples procesadores personales 
como de los comple¡os SIStemas de computo. 

/0 



Sin-embargo, lo cierto es que, tratar de emparejar la tecnología de sistemas 
abiertos con el s1stema Operabvo UNIX, trae como consecuenCia algunas limitantes. 
Como punto pnnCipal, es posible menCionar que todavía no hay una definiCión 
completamente estandanzada del Sistema operativo UNIX. Además de que UNIX y su 
API (Applrcat1on Programm1ng Interface) no direcCionan elementos daves de s1stemas 
tales como "look" and "feel", mane¡o de InformaCión y desarrollo basado en susbtuCJón 
Por otra parte, las funCiones comerciales más complicadas. son las que reqUieren de 
un s1stema comple¡o que las soporte. 

Los SIStemas abiertos se acoplan a las normas JntemaCJonales, pero para ev1tar 
confus1ones y antes de conbnuar, es 1nd1spensable adarar que "abierto" debería ser lo 
opuesto de "prop1etano". Ser ab1erto es ser compatible. Lo cual hace de un s1stema 
ba¡o este concepto, un elemento atractivo para convertir al equ1po y al programa en 
productos compatibles 

S1n embargo, al respecto de esta senCilla y atinada definiCIÓn, hay desacuerdo 
Para empezar, una norma 1mplica un acuerdo entre dJstnbUJdores y usuanos con el fin 
de que se suspenda la InnovaCión en un área determinada, para que la creabv1dad,.e 
1nvent1va se canalicen en algún otro sector, ev1tando así la saturaCión de uno solo. 

De tal manera que cuando los desarrolladores han resuelto los problemas 
comerCiales. puedan comenzar a promover las venta¡as de las ImplantaCiones basadas 
en normas. enfrentándolas a las nuevas altemabvas prop1etanas Otro 1nconven1ente. 
es que lleva bempo que usuanos y dJstnbuJdores COinCidan en los mov1m1entos 
normat1vos. Como consecuenCia, las normas se direCCionan a tecnologías anbguas en 
lugar de enfocarse al mvel de los lideres. 

La definiCión de s1stemas ab1ertos se puede descnb1r me¡or como una 
term1naCJón ab1erta". la cual se caractenza por una arqu1tectura de capas e Interfaces 
b1en defin1das donde cada uno de los componentes puede evoluCionar 
1ndepend1entemente de los otros componentes con que se relacionen. Por otra parte, 
m1entras estos s1stemas con terminaCión ab1erta, 1nv1tan a la exploraCión de una 
tecnología más avanzada y me¡or. la asimilaCión de las normas puede verse como un 
avance con escalas o una carrera con obstáculos. 

Esto no significa que haya un enfrentamiento entre las normas y una soluCión 
de deterrmnaoón ab1erta. Lo Cierto es que, las pnmeras protegen la 1nvers1ón 
prev1mendo el "lock-~n" prop1etano. m1entras que la soluCión de GleterrmnaCJón ab1erta 
protege la invers1ón permrtlendo a la aplicaCión hacer uso de la nueva tecnología 
conforme ésta va surg1endo s1n neces1dad de gastar rnjls haCiendo más efiCiente su 
eqUipo. 



La definición de sistemas abiertos hace hrncapié en la facilidad de combinar 
solucrón y10·· Componentes de drferentes fabncantes. Su susceptibilidad a integrarse 
proporciona protección de la rnversrón y una habilidad de innovación al poder combinar 
otros elementos, antiguos, exrstentes y mejorada tecnología a la vez que protege la 
rnversrón actual. El problema de esta definrción es que la integración a lo largo de un 
e¡e no garantiza la rntegracrón a lo largo de otros e¡es ( por ejemplo· se puede tener 
una excelente rntegracrón de datos, pero contradicciones con otros componentes de la 
aphcacrón). 

Dentro de las definicrones de la tecnología de sistemas abiertos más 
aceptadas, eXJste una gran ventaja· se toman en cuenta las necesrdades de desarrollo 
y ambrentes operacronales, que a su vez, proporcronan solucrones de aplicacrón al 
proteger la rnversrón en recursos humanos (operadores de cómputo, entrenamrento y 
usuanos esporádrcos), equrpo, aphcacrones y programas del srstema y datos. Además, 
responden en el acto a los cambros de concepto, conduccrón, escala y ubrcacrón del 
negOCIO. 

Srendo un tanto exagerados, un proteccionrsta es partidario de las normas, 
renuente a cambros lentos y bren pensados, se trata pues de un •conservador". En 
tanto que un "liberal" es partidano de los cambios y consrdera que las normas deben 
ser condenadas a la hoguera. 

Ante esta situacrón antagónrca, sería ideal hacer un balance entre los dos 
extremos Podríamos decrr. que esta es una llamada para actuar, para que los 
usuanos expresen a los distnburdores claramente sus necesrdades y lo que esperan 
de la tecnología de los srstemas abrertos. La rdea es que se emrtan dos mensa¡es 
drstrntos uno en cuanto a normas y en cruanto a rnnovacrón. 

Con respecto a ésta última, será necesano que se contmúe renovando, pero 
que no se cambre sólo por cambiar. Se debe estar plenamente seguro de que la 
rnnovacrón traera más benefiaos que gastos, con la salida de las normas. 

En cuanto a normas, es importante que se cumpla con las que descnben el 
procedrmrento que los programas de aplicaCiones requreren para los serviCIOS del 
srstema operativo (por e¡emplo: que los API's estándares (Applicatron Programmrng 
Interfaces) como el POSIX y las interfaces de servrao de presentaCión como MOTIF 
concrurran y cumplan con las normas). 

. . ~' 



También se debe cumpUr con las normas de comunicación que permiten la 
interconexión de diversos sistemas y con un modelo de información fuente (Repository 
lnformation Modal) estandar. Esta norma deberá 1ndicar el significado de los objetos 
que se guardan en la fuente y explicar cómo éstos se pueden accesar y manipular 
para descnb~r o crear soluoones comei'Ciales. Finalmente, este requenm1ento 
remplazará la necesidad de API'S estándares, lenguajes a interfaces de 
programac1ón; ya que las herramientas que populanzan y mampulan la fuente se 
convertirán en el medio de descnbir e implantar los sistemas. 

Las normas para este modelo motivarán la innovación, permitiendo el desarrollo 
de nuevas herramientas y técmcas y el despliegue de los activos de la aplicación 
ex1stentes representados en la fuente. Todas esta normas neces1tan recibir la 
aprobaCión de múlbples distnbu1dores de equ1po y programas. 

El progreso de varias organizaciones normativas es lento, cómo se las arreglará 
un usuano m1entras tanto?, Cuándo deberá aceptar las normas y cuándo emplear 
tecnología propietaria? Cómo formarse una idea absoluta entre las normas y la 
1nnovac1ón? -Cada situación busca ser ¡uzgada y desgraciadamente, se neces1tan 
sotuc1ones senCillas que sean as1miladas por todos. Sin embargo, para mantenerse en 
pos1c1ón, se puede cons1derar la s1gu1ente regla imoal. 

, 
A lo largo de una pend1ente que com1enza con equ1po y term1na con la 

func1onab11idad comel'l:lal, el uso de la 1nnovac16n tecnológica prop1etana se deberá 
restnng1r a un lado de la moneda. 

El énfas1s en las normas y la portabilidad deberá colocarse del otro lado. 

En el n1vet da· equipo/programas del SIStema, elementos como Interfaces 
Gráficas del L!suano (Graph1cal Usar Interfaces), Interfaces de DBMS (Database 
Magnagement System: Sistema de Adm1mstraoón de Base de Dates) e Interfaces del 
S1stema Operativo, permrten realizar me¡oras a cambiO de explotar las Interfaces 
prop1etanas En un segundo n1vet, encontramos el porcenta¡e más atto de la 1nvers1ón 
de aplicaCión y por lo tanto éste deberá rec1b1r la mayor proteCCión de cambios 
costosos y destnJctivos. 

Por lo tanto, eXIsten vanas definiCiones laborales de tecnología de s1stamas 
ab1ertos, algunas promueven la evoluCión y la 1nnovaoón y otras ayudan a proteger las 
1nvers1ones actuales o propuestas en soluCiones de la tecnología de Información. 
Muchas metas cnsadas por estas definiCiones se pueden lograr con las normas de los 
1ntegradores de s1stemas que pueden tardar en ser aceptadas ·: "''~Presadas por 
completo aunque también formen parte de la sotuoón. 

¡::, 
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SISTEMAS ABIERTOS 

* "Abierto• deberla ser lo opuesto a •proptetarto• 

* Es una arquitectura de capas e Interfaces bien 
definidas 

* Cada uno de tos componentes puede evolucionar 
independientemente de tos otros componentes 
con que se relacionen 
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COSTOS APROXIMADOS POR 
SISTEMA 

POR NUMERO DE USUARIOS . 

• 120,000 

100,000 

80,000 

60,000 

40,000 

20,000 

o 

APUNTES: 

4 8 16 32 

•LAN 
•UNIX 
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Modem 

Tarjeta de Red 
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' WORKSTATIONS ' 

Estaciones de trabaJo 
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SISTEMAS ABIERTOS 

• No existe una deflnlclón absoluta 
• Corre bajo UNIX 
• Se adecuan a las normas Internacionales 
• Tienden a evolucionar 
• Son capaces de Integrarse 

' ' 

.; 



FACUL TAO DE INGENIEAIA U.N.A.M. 
DIVISION DE EDUCACION CONTINUA 

DIPJ.OMADO DE REDES (LAlf) DE IDCROCOIUPOTADORAS 

IMODOW m 

INSTALACION Y IMANEJ'Ó DE REDES (LAR) EN PLATAFORIUA UNIX 

CAPITOW 2 

UNIX EN RED 

ABRIL DE 1998 

;.il J:l~ 0(' y, .. (.',,. ca.•e GC ~a:u:Ja S ... -,e ,J s:- DeiN; : ... a..:"'!e.-.x •:C:(l:. ~€l1CO o F t.,:·~:· Postal M 2285 
ielctonos 512-89-::~ ~~2 :·:· :2o ~3.;: S~o ~s..37 Fa1 ;10-0573 S2t-40'20A~ iE 



DIPLOMADO EN REDES (LAN) DE 
MICROCOMPUTADORAS 

INSTALACION Y MANEJO DE REDES L'\N EN 
PLATAFORMA UNIX 

UNIX EN RED 
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UNIX EN RED 

CARACTERISTICAS EN AMBIENTE DE RED 

El t1po de red ba¡o Un1x que emp1eza a aparecer. cons1ste en enlaces 
pnnc1lpamente Ethernet o Token Rmg, con equ1pos t1po cliente bl",ados 
pnnc1palmente en PCs compatibles y equ1pos. serv1dores que son ''workstat1ons" o 
mult1usuanos basados en Umx 

La razón de utilizar PCs como cliente y no algún otro equ1po, cons1ste en la 
necesidad de muchos usuanos de poder correr las aplicaCiones tradiCionales CJt1 DOS 
en las PCs El amb1ente de las PCs entonces debería cons1st1r en un s1sterna de 
ventanas t1po M1crosott que puede lanzar aplicaciones tanto de DOS como de Un1x 
Las PCs tamb1én requ1eren el serviCIO de arch1vos e Impresoras. es deCir, el usué1no de 
la PC debería accesar los d1scos e Impresoras de los serv1dores Umx como s1 
estuv1eran localmente conectados a la PC. Este serviCIO es parecidO al que da un 
serv1dor en una_red Novel!. Con la capaCidad de lanzar aplicaCiones de DOS, Umx 
caracter y Umx grafico (X11) desde cualqu1er serv1dor en la red y venas en d1stmtas 
ventanas de la PC, la PC se vuelve un d1ante umversal. 

La razon de utilizar serv1dores Umx dentro de las redes locales está 
pnnc1pa1mente en la pos1b11idad de correr aplicaCiones de base de datos en estos 
serv1dores con¡untamente con las damas aplicaciones desarrolladas para U n1x y 
Ventanas X11 El servidor Umx puede adiCionalmente correr aplicaCiones muy 
robustas Los actuales proveedores de bases de datos SOL Orade. lnforrmx, SyB. 
lngr.:s y Progress. cuentan con vers1ones de sus productos para todas las plataformas 
Un1x Con estas herramientas. los usuanos pueden desarrollar con rap1d··z sus 
prop1as apucac1ones y correnas en los equ1pos servidores de la red. 

Los serviCIOS que proporCionan los servidores Umx. entonces. son los s¡gu•entes 

• AplicaCiones de base de datos ( Pnne~palmete SOL) 

• AplicaCiones Umx 

• SeMCIO de arct11vos e 1mpresoras para d1entes DOS 

• AplicaCiones ·x· gráficas. 

• Comumcae~ones TCP/IP. X 25, rnoMoreo de la red, etc. 



' ~:'· 
-.::;_~~¡;,· Las ventajas _P..ara los usuanos de este tipo de red local son: 

• Poder correr aplicaciones de DOS Simultáneamente con aplicaoones gráficas 
X 11 y apl1caoones Umx de caracter 

• Conect1v1dad. A una Red Ethernet ( Lan O Wan) con TCP/IP se pueden 
conectar: 

- Term1nales tontas 
• PCs 
- Term1nales X 
- "worl<stabons" 
- Ma1nframes 

• Heterogeneidad de marcas Se pueden mezciar marcas d1versas con 
SUN/HP/IBMIDEC etc. 

• S1metría. Los dientes pueden lanzar aplicaoonas de cualqu1er servidor. 
Cualqu1er serv~dor puede ser tamb1én ci1ente. 

• Sistemas ab1ertos. 

Para lograr lo antenor se requiere la conJunoón de diversas tecnologias. a 
pesar de lo complicado que puede resultar. los benefioos son tan grandes que vale la 
pena el esfuerzo requendo para 1ncorporar1as. ya que se convertirán en tecno1og1as de 
punta en los stgu1entes aftos. 
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Estaciones de Trabajo "WorkStations" 

Durante los últ1mos años. se ha v1sto un crecimiento muy fuerte en el uso de 
redes locales basadas en serv1dores Umx. Esta tendencia empezó con la 1ntroduce~ón 
al mercado de las poderosas "workstatJons" (€stae~ones de Traba¡o) basadas en la 
tecnolog1a RISC (computadoras con un con¡unto reduCidO de JnstruccJones) Los 
atnbutos de estas "workstatJons" hacen muy atrac:tJvo su uso como servidores en las 
redes locales. además de su tradiCIOnal onentae~ón a aplicaCiones de graficas 
(CAD/CAM), desktop publish1ng, CASE y d1seño 

Las características que comparten las diStintas marcas de estac1ones de traba¡o 
son las SJgu1entes 

1.- PROCESADOR PODEROSO 
DE 32 BITS BASADO 
EN TECNOLOGIA RISC 

Las "workstatJons" cuentan con un CPU con tecnología RISC que pueden 
propore~onar hasta 70 MIPS(m111ones de mstruooones por segundo) y con mamonas 
centrales de 16 a 256 mb Esta veloCidad de proceso les penm1te correr aplicaCiones 
de t1po gráfico (CAD-CAM), etc. o b1en me¡orar muchos procesos Simultanees en modo 
multJusuano. 

2.- PANTALLA GRAFICA GRANDE Y RATON (MOUSE) 

Todos los modelos "workstatJons" cuentan con pantallas gráficas de 19" y 
generalmente de color Las 1mágenes mane¡adas son "blt-mapped";-es dee~r que lo 
que se ve en la pantalla es un refle¡o de un arreglo de b1ts en la mamona pnnc1pal al 
mod1f1car este arreglo, automáticamente se cambJa la 1magen correspondiente El 
mouse tamb1en penm1te mucha agilidad en la comumcae~ón del usuano con el equ1po 
La posibilidad de CJrear ventanas. mampular1as y pasar 1mágenes de una ventana a 
otra son muy utJies cuando se está traba¡ando con vanos procesos a la vez 

3.- TARJETAS ETHERNET O TOKEN RING INTEGRADAS 

Las "workstations" se d1señaron para traba¡ar en red local ·Tan es así que todos 
los modelos tienen Integrada desde la fabnca la tarjeta de red Ethernet o Token R1ng. 
El protocolo de comumcaoón mas sohotado por las "workstallons" es el TCP/IP y su . 
gran venta¡a es la d1vers1dad de dJsbntas computadoras que lo soportan. Desde una 
PC con DOS hasta mamtrames se pueden conectar en una m1sma red. 

4 
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HP-Apollo 9000 Family 
(Series 300, 400, 700) 

WORKSTATIONS 

/r:r '·.' '·'·.', :.' '·', ''·.-'\ \·\' ,-- ,, ' ·_: - '. 1 \¡ \._.., 

Sun SPARCstalionTM 

..,_.,, L 

' \ 
··--···· ······ "~- .. -- _,...._ ... ._ __ _ 

IBM RISC System/6000™ 

ASPECTO DE LAS WORKSTATIONS COMUNES DENTRO DEL AMBITO I)E UNIX. 
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4.- SISTEMA OPERATIVO UNIX CON VENTANAS X11 

Las distintas marcas de "workstations" en el mercado tienen otro atnbuto que 
les dan e~erta compatibilidad: todas cuentan con el SIStema operativo UniX, y el sistema 
de ventanas X11. Unix que ong1na1mente se desarrolló en los Laboratonos Bell de 
AT&T, es un s1stema operativo multitarea y mui!Jusuano. Es robusto y se ha vuelto el 
estandar para equ1pos multlusuano de tamal'lo mediano. A través del s1stema de 
ventanas X 11, diferentes modelos de ""workstatlons- pueden coex1st1r en la m1sma red' . 
local y compartir aplicaCiones mutuamente. Con otro producto, NFS (Network File 
System: S1stemas de archivos de la red), una "workstatlons" en la red puede asoe~ar el 
s1stema de arch1vos de otra computadora y vano como SI fuera prop1o Este atnbuto 
perm1te ver a una red local como un sólo Sistema de cómputo. 

S1stema de ventanas X11 y los GUI (Interfaces gráficas del usuano) El s1stema 
de ventanas X11 se desarrolló en el Instituto Tecnológico de Massachuse~s (M I.T) a 
part1r de 1985 y prov1ene de un s1stemá W de 'Windows". Las d1ez pnmeras 
vers1ones las realizaron tres personas del MIT, pero la vers1ón 11 tuvo apoyo de otras 
empresas como D1g1tal Equ¡pment, Hewlett Packard e IBM. Actualmente se encuentra 
en la vers1ón 11-. 5. 

El paquete X11 cons1ste en una sane de subrutinas para el manejo y 
despliegue de 1mágenes con fune~ones para creanas, expandenas, movenas, etc., y 
además controlar las mterrupCiones de un dispositivo de apunte o mouse. Cuando se 
1nvoca el s1stema de ventanas X, se arrancan dos programas: uno, llamado el serv1dor 
X, controla las 1mágenes en la pantalla y el otro es la aplicaCión en si. Los dos 
programas pueden coeXIstir en la m1sma computadora o en dos diferentes, 
comumcándose a través de mamona o de la red local. 

La gran ventaja de este s1stema cons1ste en poder arrancar una aplicaCión en 
una computadora diferente y vena en su prop1a pantalla. En este caso, la aplicaCión 
corre en la otra computadora m1entras el servidor X está comando en su prop1a 
computadora. El SIStema es s1métnco, es dear que, la otra computadora en la red 
tamb1én puede correr una aplicao6n en nuestra máqu1na y vena en la suya. Tamb1én 
se pueden fabncar computadoras senollas que consisten en una pantalla grande, una 
umdad de procesamiento s1mple y un teclado y mouse que corre el serv1dor X 
almacenado en un prom. Al conectarse en la. red, estos dispositivos, llamados 
Terrn~nales X, pueden correr aplicaCiones en otras "workstations• en la red y venas en 
su pantalla. EXIsten programas tamb1én que se pueden Instalar en PCs, 
conv1erbéndolas en terrn1nales X. 



S .• GRUPOS DE TRABAJO 

Esta posibilidad, de tener una aphcac1ón cornel"'do en un equ1po y el serv1dor X 
en otro. ha creado un nuevo concepto· en la computaCión moderna, el de un "grupo de 
traba¡o" En este concepto, vanas "workstatlons• de distintas marcas pueden estar 
conectadas en una red local y pueden contar cada uno con distintas aplicaCiones 
CualqUJer usuano de la red puede correr desde su equiPO. cualqu1er aphcac1ón que se 
encuentre en otro eqUJpo, como SI lo cornera en su prop1a_computadora. Esto. aunado 
a la pos1b1lidad de poder compartir la InformaCión guardada en los distintos d1scos, 
perm1te que diferentes personas conectadas a distintos equ1pos en la red utlhcen una 
herram1enta o apl1caC1ón en común. 1nc1us1ve para un sólo resultado final 

El concepto "grupo de traba¡o" es el poder traba¡ar, en con¡unto. un grupo de 
personas conectadas en red con diferentes equ1pos de cómputo 

FABRICANTES DE "WORKSTATIONS" 

Los pnnGlcales fabncantes de "workstatlons• son Sun Microsystems. Hewlett 
Packard. D1g1tal Equ1pment e IBM. 

SUN MICROSYSTEMS 

SUN Microsystems es el fabncante más grande de "workstatlons" con una 
part1apac1ón del 38% del mercado. El procesador RISC que utJhza se llama SPARC y 
SUN ha 1ntentado convertir1o en estandar en el mercado por mediO de la venta de las 
hcenaas de su tecnología a otros fabncantes como Fu¡1tsu y Tatung. Estos clones de 
SU N entran a competir contra SUN y las demas "workstatlons" para dar a la tecnología 
SPARC mas penetraaón del mercado 

HEWLET PACKARD 

HP adquin6 a la empresa APOLLO, otro fabncante de "workstatlons· y está 
un1endo la tecnología de ésta con la suya prop1a. Su línea de productos, Snake. está 
basada en un ch1p RISC prop1o llamado PA (Preas1on Architecture) Actualmente este 
ch1p es uno de los más rápidos en el mercado. superando a los 70 MIPS HP tamb1én 
esta buscando alfados en el uso· de su ch1p con empresas como HITACHI. En 1991. 
alcanzó el 20% del mercado. 
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DIGITAL EQUIPMENT 

DEC cuenta con una línea de ''workstations" llamada Decstations, basada en el 
ch1p procesador RISC de la empresa MIPS. Se formó una alianza de más de 30 
empresas denominadas ACE. (Advance Computar Env1ronment) para fabncar clonos 
usando la nueva vers1ón de este ch1p MIPS84000. Actualmente DEC liberó un chip 
"Aipha" de 64 bits con pos1b11idades de superar a 'os 200 MIPS. A raíz de esto. DEC 
probablemente dejara el consorao ACE. 

lB M 

IBM entró algo tarde con un equ1po RS-6000 basado en un ch1p RISC 
prop1etano llamado Power Arch1tecture IBM tamb1én ha hecho alianzas con Apple 
Computers y Wang para expander la venta de su tecnología. Actualmente cuenta con 
sólo 9% del mercado, pero esta p~rtiCipaCión va en aumento. 

OTROS 

Ex1sten otros fabncantes de "worksta!Jons" como Sequen! Silicon, Graph1cs, 
CDC. etc/. cuya fraCCión del mercado es de 15%. 

Es importante recalcar, que en la actualidad ex1ste una verdadera guerra de 
preCios entre todos estos fabncantes, con las consecuenCias l6g1cas: baja de preCios. 
aumento de la tecnología y poder de cómputo . . , 

Una PC lntel también puede convertJrse en una term1nal X que corre un 
programa espeCial que emula el servidor X. La Compal'lia AGE Logic produce un 
programa "Xoftware for DOS" que hace esta función. Al utilizar el ambiente Windows 
de M1crosoft JSB Multrv1- Desktop/X, es pos1ble que un usuano de una PC 
conectada en una red de "worttstatJons" pueda tener aplicaCiones de DOS y correr 
Simultáneamente con aplicaCiones X; lo cual ofrece un ámbito verdaderamente 
poderoso y flexible. 

Locu. Computlng Coll)Oratlon es el comeraalizador independiente más 
grande del mundo en et desarrollo de aplicaCiones basadas en la conectJv1dad e 
1nteroperabilidad UniX·DOS. 



SERVICIOS 

Locus ofrece al cliente serviCIOS de desarrollo para · abncantes casas de 
software, Integradores de Sistemas y usuanos finales. 

El equ1po personalizado de desarrolladores de Locus traba¡a directamente con 
fabncantes de arquitecturas para computadoras y Sistemas operativos. 

Por e¡emplo, Locus fue el creador del sistema operativo AIX de 18M y en la 
actualidad d1señan ut1lerias para el m1smo. 

Locus tamb1én ofrece al cliente un laboratono el cual cuenta con d1st1ntas 
plataformas. SIStemas operabvos para sus pruebas, adamas ofrece asesoría para una 
1ntegrac1on completa de su desarrollo. 

Actualmente ex1sten mas de 500.000 irmalaoones de Locus Compubng 
Corpora!IOn en todo el mundo de nJS SIQUI&ntes productos: 

PC-INTERFACE: 

Es un software con caracterisbcas de red el cual parm1te a usuanos con PCs 
y/o Mac1ntosh comparbr serv1oos como son SIStemas da arch1vos, recursos de 
1mpres1on desde servidores Un1x y/o Xemx 

Los s1stemas de arch1vos son obtenidos desda al servidor; en el caso da que la 
PC y/o Macmtosh no cuenten con d1sco duro, el PCI podrá as1gnar un d1sco v1rtual C.O 
En el caso da contar con diSCO duro fis1co por med1o del PCI se podra contar con un 
diSCO D. 

La transferenCia de arch1vos entre discos v1rtualas; físicos sera .por mad1o da un 
copy en DOS 

Los recursos da impresión se hacen por med1o del spoolar da Un1x y/o Xan1x s1n 
1m portar que la aplicaoón est• en DOS. 

Actualmente está liberada la vers1ón 4.1 de PC-Intarface la cual ya conbana 
dnvers (NOIS.ORV) al cual da soporta a Novall. 
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BENEFICIOS: 

• Requerimientos de mamona mimmos. 
• Sel'{idor Unix y/o Xems no dad1cado. 
• Seguridad completa de informaoón a través de UniX para DOS. 
• Capaadad para mane¡ar múltiples SIStemas Umx. 
• Emulación de term1nal VT220NT100 para PCs. 
• Emulaoón de term1nal VT320NT102 para Maantosh. 
• Ejecuc1ón de procesos remotos 
• E¡ecue~ón de comandos Umx desde DOS y/o Mac. 
• Soporta PCs remotas. 
• Soporta MS Windows 3 O. 
• Soporta tal)etas Elhemet, Token Ring y puerto de comun1caoones RS-232· 

DRIVERS ETHERNET. 

• 3Com 501.505,523 
• Digital Equ1pment Corp., DEPCA. DE100, DE200 
• Excelan 
• Racal lnter1an 
• Ungerman 
• Westem Digital WD8003 E.EB y EBI 
• Westem Dig1tal WD8013 EBI 
• Westem Dig1tal WD8003 EIA(MCA) 
• X1rcom Pocker Elhemet (pandad gemela no es soportada) 
• NW 1 000 y NW2000 

DRIVERS TO~EN RING 

• Tal)atas IBM (4 y 4/18) 

SERVIDORES DE PC-INTERFACE INCLUIDOS EN VARIAS MARCAS DE UNIX 

• SCO Open Desktop 
• AIX 
• lnteractJve 
• ATNT 
• DELL 

Existen 45 distintas plataformas de PC-Interface (servidor) y se cuenta con 
PC-Interfac:e para DOS con soporte a Windows y PC-Interface para maontosh 

17 
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TCPnP PARA DOS 

Es uñ- producto de software el cual pennrte a computadoras personales 
casadas en DOS comunrcarse con una gran vanedad de servrdores Unrx y/o Xenrx 
más comunes en la Industria, permrte establecer sesrones remotas desde la PC 
transferenc¡a de 4 archrvos entra su PC con las otras computadoras conectadas a la 
red 

BENEFICIOS 

• lntegracrón completa de los protocolos TCP/IP, TCP, UDP, IP y ARP 
• BaJOS requenm1entos de mamona 
• Protocolos estandar ~? y TELNET 

FTP (File Transport1ng Protocol, protocolo para el transporte de 
archiVOS) 

TELNET (procesos remotos incluye emulaCJón de term1nal VT220 e 
1ncluye modos de emulaCJon H19, VF52 y ANZV X 364) 

• Aplicaciones de red d1stnbu1das 
• Mult1func¡on de estaCJones de trabaJO. 

TCP/IP para DOS soporta usuanos con programas de red uthzando una 
1ntertace en programas de aphcac1ones librerías socket con las que nosotros podemos 
desarrollar y mod1ficar algunas libren as y utrlenas 1nclu1das en TCP/IP para DOS 

Las tal')etas de comun1cac1ón soportadas son las .-:11smas de la lista de Pe
Interface y en TCP/IP para DOS no esta soportado el puerto de comun1cac1ones RS-
232 

JI 
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ETHERNET 
Características 

-Creada por XEROX (1970) 
- Estandar más Estable 
- Versátil en distintos Ambientes 
- Instalación Compleja 
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~LF&I!.~I~~LF 
ESPECIFICACIONES TECNICAS 

Velocidad ........ 1 OMbits/seg 
Protocolo ........ CSMA/CO 
Nodos .............. 1 a 1023 

Cableado 

THICK (RG-11) 500m. 
THIN (RG-58) 300m" 
TWISTED PAIR 150m 
FIBRA OPTICA 

• Mixlmo 3 segmentos 



¿¡ ¿¡ Cl Clil í:11 ¿¡ CJ CJ_CJ CJ Cl¿¡;J CJ CJd CJAíil CJ CJ CJ.CJ.~ CJ CJ 

~ 1F llpJ ! (~ f~l ~ 1F 
FABRICANTES MAS IMPORTANTES 

-3COM 
• EXCELAN 
• MICRON 
• NOVELL 
-GATEWAY 
-SMC 
·INTEL 
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~ 'tf l~ E ~ 1~1 ~ 'V 
VARIANTES EN INTERFACES PARA PC's 

·Tamaño de BUFFER 8, 16, 40, 64 Kbytes 
• Bus de 8, 16, 32 Bits o Microcanal 
·Uso de DMA 
• Procesador 
• Generación: 1ra. 2da; y 3ra. 
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- Velocidad 1 O Mbits/seg. 
- Estandar más utilizado en el orbe 
- Más alto rendimiento (performance) 

Coaxial Delgado (300 mlseg.) 
_ Cableado Coaxial Grueso ( 500 mlseg.) 

Par telefónico (150 m/seg.) 
Fibra Optica 

- Conectividad hacia otros sistemas 
-Norma 802.3 (IEEE) 
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• Creada por 1 BM 
- Alta Conectividad en IBM 
- Buen complejo 
- Buen rendimiento 
- Opción de 4 y 16 Mblts/seg. 
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Velocidad • • . . 4 6 16 MBits/seg. 
Protocolo .•.. Token Passing 
Nodos ....... 1023 
Instalación ... MAU's 

D
TP/IBM tipo 2 

Cableado UTP 
FIBRA OPTICA 

--
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·3COM 
-IBM 
• MICRON 
• UNGERMAN ··BASS 
• PROTEON 
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El conjunto de Chips para Token Ring 
se desarrolló conjuntamente entre IBM 
y Texas lnstruments. Casi todas las 
inteñaces Token Ring se basan en el 
Chipset de T.l. (TMS380) 
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- 4 Mbits/seg. 
- T apología de Estrella distribuida 
- Norma 802.5 (IEEE)· 
-Protocolo Token Passing 
- Cable IBM tipo 2 
- conectividad hacia ambiente IBM 



INSTALACIÓN Y MANEJO DE REDES (LAN) 
, . - EN PLATAFORMA UNIX 

'·. 

3.- FABRICANTES DE UNIX 

. ,. ,, 

...... '. ;; 

.; ..... : ........ ( 
C .. :.' e .:.;',._:..,;'_:_; 

'!O Mayo de 1996. 



FACUL TAO DE INGENIERIA U.N.A.M. 
DIVISION DE EDUCACION CONTINUA 

DIPLOIIriADO DE REDES (LAN) DE IWCROCOIUPUTADORAS 

!Uonm.o m 

INSTALACION Y IUANEJO DE REDES (LAN) EN PLATAI"'RIUA UNIX 

CAPITULO 3 

FABRICANTES DE UNIX 

ABRIL DE 1998 



.·· CAPrfuLo··· 

DIPLOMADO EN REDES (LAN) DE 
MICROCOMPUTADORAS 

INSTAL'\CION Y MANEJO DE REDES L\N EN 
PLATAFORMA UNIX 

DE UNlX 

1 



' ' 

seo., 



").~ 

'<s~~~: 

~Glii1&'U'~'ii'~W~~~~ 

~~cm~M w ~ 



.· 

. 
l3l 'íl~ ~~~mm~ i:m@I'Ii:1 ~ ~ 



§©@ M~O~ 
~~ [1!)]!11íñffi'~ 

~cill~ 

cr~cill~[lw:r~:rmnmt~D 

~ 

~ 

5 



: 

--



~~~ 
a f!hmmrft:n1J ~ (jjJ lhxa:ij• y ••A!Ui l!liS!E! D 

¡m:mJ~ ....... 

l@!_ack 1 
lrrored ~ 

2 
..... 

]_ to ...... . 
~!i G 

';'} 



~~ 

8 ~es ff!D ff![!) O O O @l ff!@J 

[;)@[j'~tn[!)000@Jff!@] 

o [ñ) ~ Cil [j' @ [!) Cil [j' ffl [!) o o o @] ti.1 @] 

Aplicación UNIX 
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Chnpter 7 

Working from the command line 

In Open Desktop, yo u can control your computer by clicking on or dragging 
icons and by selecting ~ctions from menus. Such graphical environments 
(also called :;;rap!zica/ user interfaces or CU/s) were not widely used until com· 
puters with the required memory and speed became generally available. 

Prior to the development of GUis, most communication with computers was 
through the command Izne. A command line is a line on the screen on which 
you type commands (instructions) to your computer. lt is mually identified 
by a symbol such as "%" or "$ ", called a prompt: 

: type command here 

A command line interface is easier for the computer beca use it only needs to 
read and react to one line on the screen. lt is more difficult for the person 
using the computer because it requires that obscure commands be remem
bered and entered in a precise! y prescribed way. The command line interface 
remains a powerful tool beca use it provides direct access to operating system 
and networking functionality, and because command line scripts can be used 
toa u tomate and customize routine tasks. 

NOTE The rest of this book is about working from the command line. lf 
you do n-iost of your wurk on the Desktpp, you can skip Chapters 7 through 
24 until you need to know how to interact directly with the operating sys· 
temor networking software beneath the Desktop. 
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The Open Desktop graphical environment provides a simple, intuirive way 
for you to work with your computer. Beneath the Desktop, hidden from 
view, is a complex package of sophisticated software. Your computer does 
nof understand icons and scroll bars; it operates in a language made up 
entirely of O's and 1 's. Between that binary language and the graphical 
environment are many layers of ~oftware, each more sophisticated than the 
one it b built upon. · 

An opera/in~ system is a group of programs that pro vide basic functionali tv on 
a cumputer. These programs opera te your computer hardware in re~ponse to 
commands like copy, sort, and print. Applications and other programs can 
use these commands without worrying about the specific signals that make a 
di~k drive work on a particular computer. Beca use the operating system takes 
care of such low-level concerns, programs can be more portable and easier to 
write. An operating system c.1..1 be seen as a set of functional building blocks 
u pon which other programs depend. lt also manages computer resources and. 
re~olve~ re~óltl'ce conflict::., a~ when two program~ want to use a di~k drive at 
the ~ame time. 

Open Desktop i~ constructed on top of the UNIX operating system. The UNIX 
sy~tem is used on a wide variety of hardware, ranging from personal comput
er~ to supercomputers. lt is characterized by its rich assortment of basic tools 
(or uti/itics), and by its ability to support multiple users running multiple pro
grams at the same time. Programs written to run on UNIX operating systems 
will run on Open Desktop. See Chapter~ R through 13 for information about 
working with UNIX commands and files. 

Another widely used operating system is DOS. DOS was desi!;!1i!Q to support 
a single user ruMing one program at a time on a single personal compute.r. 
Open Desktop can also run most DOS programs. lt does this by translating 
the DOS commands into equivalen! UNIX commands. As discus~ed in the fol
lowing chapters, you can use either UNIX or DOS commands from the Open 
Desktop command lines, and you can read files from either DOS or UNIX 
disks. See Chapters 14 through l!l for information about working with DOS 
commands and files. In addition, see "Using DOS utilities" (page 99) for infor
mation about special UNIX commands for working with DOS files. 

NOTE Although Chapters 8 through 13 provide a basic introduction to 
working with the UNIX operating system, Chap!ers 14 through 18 assume 
you are already familiar with DOS. The DOS chapters focus on using DOS 
with Open Desktop and the UNIX operating system. 
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Table 7·1 

DOS 

attrib 
cd 
chkdsk 
cls 
command 
comp 
copy 
date 
del 
dir 
dir/w 
diskcomp 
diskcopy 
edlin 
erase 
exit 
fdisk 
find 
format 
mkdir 
m o de 
more 
print 
ren 
rmdir 
sort 
time 
type 
xcopy 
>> 

< 
1 

\ 

Operating systms · 

Similar DOS and UNIX commands 

UNIX system Action 

chmod set file attributes (properties, permissions) 
cd change directory 
badtrk, fsck sean disk for errors 
clear clear screen 
sh, csh, ksh start a new command processor (shell) 
cmp, diff compare two files 
cp, copy copy a file 

~ 
date display system date 4 
rm remove a file "' .• 
ls -1, 1 showa long list of filenames 

l le show a list of filenames in columns 
diskcmp compare contents of floppy diskettes 
diskcp copy floppy diskettes 
vi, ex, ed, sed use simple text editor 
rm remo ve a file 
exit exit current command ¡:irocessor' (shell) 
fdisk configure hard disk partition 
grep, fgrep, egrep search for a sequence of characters in a file 
formal formal a floppy diskette 
mkdir make a directory 
stty view or change port settings 
more, pg display a file one screen ata time 
lp send a file to the iifl~rinter 
mv rename a file 
rmdir remo ve a directory 
sort sort input file 
date display system time 
cat display a file 
cp copy multiple files and directories 
>> redirect output 
< accept input from a file 
1 pipe output to another command 
1 pathname sepaiator 
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Networks 

68 

A network is a group of interconnected computers. Each compuier on the net
work acts independently, but can transfer information to and from other com
puters on the network. 

A local-area network (LAN) connects computers at one si te directly by a high
speed cable, usually an Ethernet,.,. cable. A wide-area network (WAN), which 
can be worldwide, connects computers at different sites by transmitting data 
over telephone lines. 

A network might be arranged like this: 

local-area network 

1 OS/2®1-8 1 UNIX 0
11 UL TRIX"jjsunos·j 

Ethernet 

~ dial·up phone ~nes <o 

wide·ilrt!a network 

This network connects different types of computers running a variety of net
working software into a single computing environment. A l}etwork like this 
lets users share the resources of the whole network, which saves time and can 
elimina te the need to purchase additional hardware and software. 

Using the network, yo u can: 

• login to another computer and use interactive commands such as vi 

• execute commands on another computer 

• copy files from one computer to another 

• exchange mail messages with users on oth~r computers 

• share software between computers 

• share printers, hard disks, and other devices wÍth other computers 
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More injorm11tion about comm11nds . 

Befare you can use any of the networking commands described in Chapters 
19 through 24, you must have the required networking software properly 
installed and configured. Ask your system administrator which networking 
software your system uses. For networking installation and configuration 
instructiuns, see the lnstallation and Update Cuide and Adminzstmng Networking 
Scrvicc5 in the Sy5tcm Administrator's Cuide. - · · 

Entering commands 

After typing a command, press (En ter) to send the command to the computer. 
For simplicity, typing a command, then pressing (Enter) is also referred toas 
"entering a command." 

Before you press enter, you can use the (Bksp) key (backspace, sometimes 
labeled with a left-pointing arrow) to back up over and erase previously
t)·ped characters. Other command line editing keys may be available, 
depending on which shell (page 108) you are using and how your system is 
configured (see your system administra ter for details). 

UNIX systems do not use the (Del) key to delete text. like DOS computers do. 
lnstead, the (Del) key is u sed to interrupt prograrns. 

1 
NOTE The DOS and UNIX systems ha ve different conventions for filenames, 
command options, and wildcards, as discussed in the following chñpters. 

You can also run most Open Desktop accessories and applications from the 
command line (most Desktop controls are specific-· to the Open Desktop 
environment). The commñnd line names of controls and accessories are given 
in their glossary en tries. See a control's or accessory's manual page for infor
mation about using it off the Desktop. 

More information about commands 

There are hundreds of UNIX commands, and most have many options. Only 
the most useful commands and options ñre covered in the following chapters. 
This book is intended only ñS ñn introduction to using the UNIX system. 
Many books ñre availñble on just about any ñspect of the UNIX system. For 
more detailed information about a UNIX éommand mentioned in this book, 
see the appropriate manual page. Every UNIX command is thoroughly 
described in a manual page (also cailed "man page"). 
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7() 

To see the manual page for a comrr.Jnd, at the UNIX command line type: 

man commZtndname 

Substitute the name of the commanJ for commandname (you can also use the 
more graphical xman command instead of man). 

To read manual pages from the Desktop, double-click on User and Administra
ter Manual Pages in the Help Library window. Then double-click on the man
ual page you want to see in the command summary or table of contents. See 
Chapter 4 for more about using online helP.· 

(A letter in parentheses following a command or filename refers to the manual 
page section where the command or file is documented. For example, the 
man(C) command is documented in the Commands section of the manual 
pages.) 

For mure about DOS command~. :.ee your DOS manual. 
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Chapter 8 

Getting started 

Most of your com¡nunication with the UNIX operating system is through the 
Desktop: you point and click on objects, and the Desktop tells the operating 
system what todo. 

To communicate directly with the operating system, you must enter com
mands in the UNIX window. Double-click on the UNIX icon to open the UNIX 
window. 

When you finish entering commands, you can close the UNIX window by 
enterlng the exit command on the command line. You can also close it like 
any other window by selecting Exit from the File men~---

Entering UNIX cammands 

To entera command, type its name at the prompt (usually a symbol such J> 
"%" or "$ ") and press (En ter). 

Entering a command is like engaging in a dialog with the operating sy>tem. 
You wait until the computer gives yo u a prompt before entering a command. 
The new prompt tells you that the operating system has finished process1ng 
your previous command and is ready for <J~Other. 

;-..1ost UNIX commands have options to modify their behavior. Many com
mands also take arguments, on which they act. The command comes f~rst. 
then the options (which are usually indicated by a •- • in front of them), th.-n 
the arguments, as in the following example: 

sort -r myfile 

In this example, sort ¡, the command, -r the option, and myfile the argu111.-n1 



8. Getting startrd 

The option ·r specifies that the sort is done in the reverse of normal order; "-" 
indicates that the letter • r" is an option, which sets sorne sort of special condi
tion for the program. (Different programs ha ve different options.) 

The argument myfile is the name of the file, the content~ of which are to be 
sorted. 

Note the UNIX system is case sensitive: that is, it assumes that SORT, Sort, and 
sort are different commands. Most UNIX commands are alllowercase. 

Specifying command input and output 

72 

Many UNIX commands require input and output; that is, some information to 
read and process, and somewhere to store the results. lf you do not tell a com
mand where to find its input and output, it makes assumptions about where 
to read and write information; it uses the standard input and standard output. 
(These are, respectively, your keyboard and your screen, which is why infor
mation is read from and written to your terminal imless you tell a command 

· to use another des'tination.) 

In the example, sort ·r myfile gets its input by opening the file named myfile. 
Because no output destination is specified, sort sends its results to the stan
dard output destination, which is normally your screen. 

Yo u can redirect commands' input and output by using the symbols "<" and 
">" on the command line, followed by the name of the file to read or write. 
For example: 

sort < filel > file2 

makes sort treatfile1 as its input, and send its output to file2 (that is, the con
tents of file1 are sortee! and the results are placed infile2.) 

lf you send the output of a program toa file that already exists, .the existing 
file is deleted and replaced by a new file with the same name, containing the 
output of your program; that is, the contents of the existing file will be 
overwritten. 

To add the output of a command onto the end of a file (known as ap¡xnding 
the output), type ">>" instead of "> ". For example: 

sort < filel >> file2 

appends the output from sort onto tlle end offilc2. 
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Abortin~ a comTTUlnd . 

Running a sequence of commands 

There are three ways to runa sequence of commands: 

• You can ruÍl them individually by typing them at the prompt. either .on 
sepilrate lines or on the same line separated by semi·colon~; for example: 

Is 
pwd 
who ami 

or 

ls; pwd; who ami 

• You can use an editor to store them in a script file, then run the script (see 
"Running command sequences" (page 103) for further details). 

• !f the commands all operate on the same data file one after another, you 
cim run them as a pipeline. 

A pipeline is a sequence of commands that run, one after another, on'the same 
data. The output of the first command is sent to the second command via a 
p1pr. The pipe is represented by the symbol" 1 ". For example: 

sort filename 1 uniq 

uniq is a program that reads lines from its input. copies them to its output, 
and elimina tes duplica tes; that is, if it reads the same fine twice it ignores that 
line the second time. This pipeline sorts the lines in filename, then sends the 
output from sort through a pipe to uniq, which then sends its own output to 
the standard destina !ion (in this case, your screen). --

Yo u can stack commands up in a pipe by separating them with a " 1 • symbol, 
and you can send the final output o f. a pipe into a file.with the ">" symbol. 
For example: 

sort filename 1 uniq 1 wc > words 

This pipeline creates a file called words, containing a count of all the words 
that occur on non-identical lines in filename. (wc is a program that counts the 
number of words, lines and characters in its input.) 

Aborting a command 

Press the (Del) key. 

This is a quick way of recovering from a command that is still being executed. 

Pressing the (Del) key sends the INTERRUPT signa!. (Sorne systems use the 
(Ctri)C key for this purpose.) 

JO 
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Sorne programs deliberately ignore the (Del} key, such as the vi editor, the 
shells which ptocess your commands, and the UNIX window (scotenn). These 
programs understand the (Del} keystroke as an instruction. For information 
about shells, see uchanging your shell" (page 108). 
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Specifying directory names 

The L'NIX >v,te·m o-tore; file> in dircctoric-o. A directorv C.ln contain file> or 
<>tlwr direct<ÍriP,, E.1rh u't'r h~' .1 itOIII<' directorv. You c.u1 k~e~er your per>on~l 
fi!t•::, in vnur htlll\t' din:•tlorv, or cn•;lh:• ~ubliir~dorit·~ within it tu ~ton~ till:'!-1 . . . . 
rel(ttin.~ tn l't•rt.lin c,ltt"'~Prit>,. Ftlr t'X;lrnplt>, ynur per~on~J dirf:'ctory.: ~tructure 
mi~ht lo"k likt• thi" 

!In· hunu:• din·Ltor~·; Ullll,litb ... 

'Y'tem til~e 
·,y,tc·m file 
:-ubd1rectnrv Ctlllt,lining n1.1il ttdder~ 
J m.1 i 1 ft dder 
ilnotlwr mail folder 
;ubdirectory containin~ work files 
a file called ¡1rojl 
~ file c.1lled proj2 

/ulciull·!t'.<.< " the htnne director\'. lt i> loc,Jted in the /11 ,n/,•;y-otfm. Witliin 
/u :·l¡ar/,·,;,; tlwre .He ""n"' ,y,tem fiiP, (yrn(ilc and ./ogm) illlli "'me directorie~ 
(' .:i/(C'/da,; .md il'ork). L1ch pf the directorie> wnt.lin; file; pnrtitioned ,1ccord
in¡.: to tlwir purpn,e; thi> make> it P.lSier to keep tr.1ck of a lnrge wllection of 
fi 1 e>. 

1 
NOTE Th~> exarllf'lt' ">llllf'lifte•d .1nd i> intended tu >how the >tructure of a 
home directory, rwt an .1ctu~lli,ting provided by a prugram >uch ~>l. 

The filesy>tem 'tructure rP!-t'lllbl<e> ,lll ur>ide-down tree; each branch i' a 
directorv or >ubJirectPrv. JnJ e.1ch l~eaf i> a file. The main stem i> known il> 

the root directory. E~ch director,· ami lile can be identitied by ,1 unique rath in 
the tree. 

Tu >pecify the path to a directory or file that i; not in the curren! directory, 
you rnust give either an a/J:;o/ut,· '" .1 rt'f,lfiuc path. 

An absolute path li>ts ;tll the directurie> and subdirecturies you mu;t enter to 
reach the target file, stMting ,lt the rout {/) directory. For example: 

/usr !frrdlwork/ta r~ct 

reft-rs tu the usr directory within the roo/ directory, which cnntains the Sub
directory frPd, which contains another subdirectory, work, which contains the 
file or directory c<1lled targfi for which yuu are looking. 

!3uild a rel<ltive path bv specifyin~ illl the directories and subdirectories you 
must enter to reach the target file. starting from your curren! position in the 
file>y>tem. (To find nut where ynu Me, >ee "ldentifying the current directory" 
(page i5).) 
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9. Finding yourway around . 

For example, ~uppo~in~ you are in /usr!me, and want to specify a path to 
!usrlfrcdlwork/tar{\et. You can get there by the relative path: 

.. lfred/work!tmxct 

The " .. " symbol in your current directory represents the parcnt of the current 
directory, or the directory which is one level closer to the root Jirectory; for 
example.jrcd is the parent of work. 

Yo u 111ilY ilbo see a "." ~ymbol in a lbting of your current directory. This 
refers to the current directory itself. For example, to refer explicitly to a file 
Cillled filrnamr in your curren 1 directory, yo u could type .lfilcnamr or filc'namc. 

Finding a file 

78 

To check if a file is in the curren! direch>ry, type ls myfile and press (En ter). lf 
it i~ present, the file nilme i~ displayed. 

You can seilrch for more thiln one file in a directory, but the files should have 
similar nilmes for this to be prilcticill. For exilmple, supposing the current 
directory contain~ m y, myfilcl, myfile2, myfile3, myfile4 and myfilel O. To find all 
files thilt ha ve na mes ~tMting with my, type ls m y• and press (En ter). 

The name~ of all file~ in the current directory that begin with my are listed. 
When you append an asterisk (•) wildcard character to the partially defined 
filename in the command, the system expands this to match filenames in this 
directory that ;tart with my and are followed by zero or more characters. The 
a~teri~k wildcard "matches" any sequence of characters, including none at all, 
~o my• matches my as well as myfile. 

To locate files with only one additional variable character, use the " 7 " wdd
card character. For example, type ls myfile? and press (Enter). 

The system displays myfilel. myftle2, myftlr3 and myjile4, but not myfilelO. 

Typin¡;ls myfile?? and pressing (Enter) results in the filenarne myftlelO being 
displayed. 

To loca te files with a range of characters in their names, en ter (for example): 

ls myfile[1·5H1·5) 

This will list all the files starting with myftle, followed by two digits in the 
range one to five. (You can also specify a ra!'ge of letters, for example [A-Z] or 
[a-z]. and you can create sets of characters for which to search. For example 
[A-Cl-90] matches the capitalletters A, B, C or any digit.) 
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Cluzpter 9 

Finding your way around 

Files are stored in directories. A directory can contain files or other directories. 
Collectively, all directories and the files they contain are called a filesystem. 
The UNIX operating system provides a variety of tools for navigating the file
system from the command line. 

Identifying the current directory 

To identify your current directory, type pwd and press (En ter). 

The current directory is the one yo u are currently work~ng in. pwd stand~ for 
¡mnt working directo~¡. The word rint is used instead of display because the 
UNLX system was developed in·the days of teletype terminals, when all out-
put was printed. · 

Viewing the contents of a directory 

To view the current directory's contents, type ls (short for list files) and press 
(En ter). 

ls lists the files and directories in the current directory. 

To view the contents of a different directory, enter: 

ls directory 

where directory is the name of the directory whose contents are to be listed. 
See "Specifying directory na mes" (page 77) for more about referring toa direc
torv other than the current one. 

l'f 
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9. Finding your way arcund 

To modify the format or kind of information displayed, the following related 
commands can be used: 

1 give a detailed listing of all filenames and their attributes. 

le give a listín¡; of all file~. split into columns 

lf give a listing of all file~. split into colunm~. with directories followed by a 
slash (/) and runnable programs followed by an asterisk (•) 

Ir li~t the contents of the current directory. lf it contains any subdirectories, 
li~t their contents afterwards. lf they contain· ~ubdirectories, contiriues 
listín¡:.; their contents indefinitely. (The" r" i~ for recursive; for more about 
directories, see "Specifying directory names·: (page 77).) 

lx give a listing of all files. orde.red in rows 

See the ls manual page for more about these commands. 

Viewing the contents of large tfirectories 

76 

TI1e conteñts of directories that contain many files will ~croll past faster than 
you can read them. To view the listone page ata time (where a "page" means 
as much text as yo u can put in the UNIX window at any time), en ter: 

ls 1 more 

After each page more will display ~.~:e; to see the next page, press (Spoce). 

In thi~ command, ls i~ piped ( 1) to the more command. See "Running a 
sequence of commands" (page 73) for more information on using pipes. 
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Locating files outside your wrrent directonJ 

Tu lucote a file that i;, no/ in your current directory, fur example, myfik en ter: 

. find /-name myfile -print 

find >L'MChto, tht• >fll'rifitod dirtoctory ilnd all directorie;, branching from it. The 
dirtoction ot the ;,earch can be from the root (/) nf the filesystem >tructure. a' 
in the t•x,11nple ~b"ve, or reliltive tn your currtont po>ition in the fiiL•;,y;,ttom (or 
where\·er vou >pecifv). 

-na me ilnd -prin t .lrt' options to the find cornmond for ;,pecifving the na me of 
the file to >PMch t11r and printing (di;,pbying) the na mes nt all m.ltching file, 
Pll t!H:' ~CrPl-'11. 

Changing directories 

To ch.mge drrectorie;, toa >ubdiredury of the current directury, enter: 

cd mydir 

In the ex~mple .1b11ve, 11111dir ¡, call<>d il reliltive pathnilme becau;,e directions 
to it Me given relat1ve to the current directory. You m~y abo u;,e ab"'lute 
f'ilthni1lllt'' with cd .. -\l»<dute f'ilthn,1me> 'pecify di1ection> to ~ dirertory 
fn11n the l11p-levt•l (root) dir<·ctorv. See "Specitying dirt·ctory 11il111e," (page i7) 
t(lr in~truc~icnl~ on u~ing p.lthn.11llt'~. 

T1• return to the pre\·inu' directurv frOlll mydir U>Íng ~)le rt'liltÍVt' f'illhnallle 
rnt:'tht'd, t>nter: 

cd .. 

Thi;, t.1ke;, you bilck t" the parent directory . 

Creating directories 

To creilte il directl ITV called m·wd1r. en ter: 

mkdir newdir 

You may use either absolute "r rel.1tive pothnames. The exilmple above cre
.lte> il ;,ubdirectory c.1lled n<7t•J¡r 111 the curren! directory. 

Directunes are creMed with acce» permission' thilt can be modified by the 
owner. For more infurmatinn un permission>, see "Changing acces;, permi;,
;,iun;," (page M). 

/0 
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9. Fuzdzn¡¡ your way·around 

Tn create a directory, you need to have write permissions for the directory 
within which you wi~h to creatl:! it, and your new directory name mu~t be 
unique in this directory. 

Rcmoving directories 

/lO 

To remove a directory called rlddir, enter: 

nndir olddir 

You mu~t not remnve a dirl:!ctory with nndir unle~~ it b t!mpty (contoin; no 
file~ or ~ubdirectnrie;) ilnd you h¡we write permi~sion. See "Renwvin¡..; Me;· 
(p.1ge lJ2) ilnd "Ch,mging acce~; permi,ion,'' (pnge 1'\4). 

Y<Ju Cilll not rt>move ¡¡ dm.·ctory if you .ue in it. To remove the curren! direc
tory, fi"t chñngt> to .¡nother directory. 
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Working zvith files 

A tiiP i' tlw bJ,ic unit in which the UNIX 'Y>Iem >!tire> inform~tion. While 
V<'U n1~v >l't' rPferenCt'> to ,ub-unib, >uch ~s record> ~nd fiekh, the file is the 
,nMIIe>t block <>f informJtiun thilt i> >tored by n~me ~nd '"C<>gnized by the 
U.'. IX >V>tt•lll. 

.'..lth<>ugh mn,t ,,¡ vour work with file> i, done with De>kt<>p toob (>uch ·" 
Edit). the UNIX ,y,tem f>mvide> ~ rich ~»ortment of tuob for m~nipulilllll.L; 
file' tmm the Wllllll<lnd li11e. Tuub nre .w~il~ble to work with file> (lll<l\'lllg, 
wpving, deleting ond ch~nging them) ~nd tu work within file> (>ertrching tur 
tnf"nn~tion, editing, .1nd >Prting). 

J'vioving and copying files 

When ynu movc ,¡file, yo u are placing it in.another directory (or under illlPther 
nilme in the >ilme directnry). When vou co¡¡y a file, you Me creilting a duplt· 
ente, which occupie> ndditinnill >pace in the filesystem. When you creare ,, 
new link toa file, ynu nre giving the file an additional name: the file¡, >tllred 
in only one >pace, but the linked n~mes may appear in several directories. 

Creating files 

You ene~ te a file whenever you make ~ copy of a file, edita new file, or cau>t' 
the Ouf'?ut of ~ comm~nd tu be directed to ~ file that does not yet exist. S.... 
"Specifying comrmnd input and output" (page 72). 

Although you will usu~lly use Desktop editors to create or change files. \'PU 
c~n edit files frorn the UNIX command line with the vi editor. See "Using ',
(p~ge lll'i). 

'' 
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111. "Worktn,\ ll'llllfiÚ'S 

Moving files 

Tn move ¡¡file to nnother directory, enter: 

mv jilcnnmc dcstin,¡fion 

where jilcnnmc i~ the nillllt' of the file yo u want to move (preceded by ib pnth 
if it i~ in a directory other than the current one). nnd dcstinntion is the path to 
tlw directory where you wilnt to pul it. The file di>ilppear~ irom it'~ original 
directory and reappertr~ in the de,tination diredory. 

To change the na me of il file within the current directorv, enter: . . . 

mv o id ncw 

where vid i> the file'> current na me, and ncrv i> the file'' new name. 

You can combine theoe technique' In llH>Vl' il file to ,¡ ditfPrent directory a11d 
gi\'t' it ~ new nnn1e .lt the ~nrne tirne. Fur exnn~:_,:e: 

mv chapter.l /u/workgroup/finished.cha,· :er.l 

nwve, (!ra¡J/¡'7".1 to /¡¡j¡oorkgrnu¡' and rename> it fi¡¡i,;/icd.clia¡'t'"r.) al the same 
time. You- can only U>e thi> technir¡uc lo move file~ if you ha ve write permis-
>ion 111 tlwm. · 

Copying files 

Tt • m,¡l<,e il Cllf'Y of a file, t>Jller: 

cp old ncw 

where old i> the nilme (preceded by ib path if it i> in il directory· other thiln tlw 
curren! one) of the file you w.mt tu "'f'Y· ilnd ncw io the name for that wpv. 

ncw doe~ not ha ve lo be in the >ame directory .1, old. See "Moving file>" (th1> 
page). 

Combining files 

82 

Ynu can combine two file>, end to end, u>in¡.; the cat command. cat simply 
en pie~ its input to its output. Yo u use it like thi" 

cal filel file2 > file3 

wherejile7 andjilr2 are files toread (the input) andjild i~ the name of the file 
lo crea te (cat's output). cat reads filel writing a copy of it to Jild, then reads 
filc2, appendin¡.; it to ji/eJ. 
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Linking files 

TP creilte a li11k tn .1 file, en ter: 

In file! file2 

A !urk i> a new file n.nne (nr "link") thilt refer> toa file that already exisb; in 
effect, the file h<~> twn (nr more) na mes. The na mes, ur Jinks, do not.need to be 
in the same directory, or llave the same owner. 

YPu Ciln u>e linb a><~ shnrtcut to edita file in another directury, by creating a 
link to the file and ket>ping the link in your home directory. Then, whenever 
ynu w.mt tP <-dit the fil¡j, irbtead of changing tu the other directory, you can 
ju>t edit the link. · 

You Ciln ¡¡l;o use linh.<~s a shortcut when changing directories. Create a link 
tO'a.directory using the -s (svmbolic) option, and cd into the link. For example, 
Stlf'pose yo u work in /ut.uor~<¡raup/tasks/¡>rojrct/01 ilnd your home directory i:. 
/rr/>nc. Your normal cumrn.1nd to work on a file is · 

cd /u/workgroup/tasks/project/01 

but V<Hr Ciln cre,lte a link: 

In -s /u/workgroup/tasks/project/01 01 

that creiltes i1 link in vour current directory. Then you can m \'e ilround like 
thi>: 

pwd 

cd 01 
pwd 

; .. · .. ·. ' ; ~. ·.: : ' ': ; ' . -. ·: . . < 1 ••• ·::: :; •• 

The -s option meilnS that the link is symbolic; it points to a file un a differeÍ'll 
file>v>tem, orto a different type uf file (>uch a:. a directury). 

See "Removing files" (page ':12) for instructions for removing a link. 

Changing files __________________ , ____________________________ _ 
You can change files by illtering their names, changing their attributes (per
missiuns or properties), and working on their contents (for example, by sort
ing them). These operations can be performed on the Desktop, but can also be 
accomplished from the UNIX command line. 

SJ 



111. Workmx wllh ftlcs . 

Renaming files 

To rename a file, use the mv command. For example, the command: 

mv filel file2 

renarne~.fí/1'1 to jile2. 

Yo u can u>e thb technique to rename directnrie> "you ha ve write permi,sion 
to tlwrn. 

Changzng access pennissions 

lf ynu rannnt look ata file, ynu probably do not have read perrni,>ion for that 
1 ile. 

To find out if yo u ha ve read penni>>ion, en ter: 

1 ji 1 en mnc 

lf the >econd character position in the ten character field at the left of the li>t
ing i, "r ", H1e owner uf the file ha> read permi>>ion un the tite. The login 
name uf the file'> uwner i, li,ted in the >econd field in the listing. lf vou are 
the file's owner but the left (owner) read permi,>ion is not >et, you Ciln give 
vnur,elf rt>ild permi"ion like thi>: 

chmod u+rftlcnamc 

Thi> chmod command modifies the pernms1ons on filcname so that the 
owner (denoted by "u" fnr u,er) is given read f'ermi;>ion (denoted by the 
" r "). 

Only the owner of a file can u;e chmod to alter the permi>sions on that file. 

To give yourself permission to write to or eucute (run) a file, Üse either the 
chmod u+w or the chmod u+x version of the command. 

Yo u can give members of your work group permission to read, write and /or 
execute the file using the g+r, g+w, or g+x version; of the command. if you 
own the file. 

You can make a file publicly accessible u>ing the o+ form of the command 
("o· is for othrrs, meaning a JI other users of the system.) 

To revoke permission to read, wnte or execute a file for a type of user. use a 
"-" imtead of a • + "; for example, to revoke read permission for other u,ers, 
use: 

chmod o-rftlcname 
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Cltanging fi/rs 

Sorting files 

To sort a file containing line~ of text or numerical data in a variety of ways, 
use sort. For example, to sort a file (called filrname) containing lines of text 
into dictionary order, regardfess of upper- or fowercase: 

sort -df < filename > sorteá 

The -d option ,pecifies that "dictionary" order is to be used for the sorting 
proce,s. The -f nptinn means that.fowercase letters are fulded into uppercase 
(capital letter>) for purpo>e> of compari>on. The file called sorted contain> the 
re' u 1 t of the '"'t opera tion nn filcname. 

To combine two files into one new file, the contents of which are sorted, en ter: 

sort -u fifel file2 > file3 

Thi>_ e reates a file called fi/d, containing the sorted, merged contents of file1 
aod fi/c2. (sort >Ort> the files as it merges them.) The -u option tells sort to. 
make >ure that eilch fine infi/d is unique; that b, if bothji/rl andji/e2.contain 
an identical fine, onfy one copy of the fine will be written tofi/c3. · 

The -r optinn rever>e> the order of the >ort. Use the -n uption when >ortin¡.: 
li>tS of number>, so non-numeric characters in the numbers (minu> >i¡...'lls, 
dPcimal pninb, ilnd leadin¡.: spaces, for example) are not sorted incnrrectfy. 
The .-M option m;¡ke> sort assume that the first three characters of the field 
bein¡.: >orted are month> (like jA,\1, FEO, MAl( and so on) illld >urt them intu 
date order. 

y,,u can make sort pie k .1ny f"'rtion of a fine on which t;:, L1ase ib comparisum. 
For example, to >Ort .1 li>t uf name> followed by months on the ba>is uf the 
munth: 

sort -M+ 1 <file na me > sorted 

will sort a file containing fines like 

into 
........ ; . ;... 
-"' ....... 
··'~· .. ~ .. 

:>..N 

The +1 option te lis sort to make comparisuns between lines un the basis of the 
secnnd field of ea eh fine. (A field is a sequence of characters separated by 
spaces or tabs; sort counts tields starting from zero.) So the "munth" abbrevi
ation un each line uf the file" used as the basis for the sort operation above . 
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liJ. Workilz>: il'itlz Jiks 

lf you ha ve a file »'here data records are made up of fields separated by sorne 
· ~pecial character like iÍ colon ":" (cillled a ~¡11arator), you can tell sort to use a 
di~rent separator by u~ing the -tscparator command. 

For example, -t: cau~e> sort tl> >plit line~ into field> >eparated by colons. 

Looking inside files 

The UNIX w>Ú:'m doe> not nonn¡¡lly di>tingui>h between types of file. There 
nre m¡¡ny different types of file> in the file>ystem, >ome of which yo u can work 

•11 ¡¡nd some of which you should ¡¡void. For example, you can edit text files 
with the vi editor, ilnd you Ciln iibo reild in and edit program files with it, 
although thi~ i~ nota u>eful thingto do: lt is more efficient to use the specific 
UNIX toob for identifying the type of inform¡¡tion files contain. 

Identifying file type 

Ynu ciln find ou\ wh¡¡t type nf informiltion ¡¡ file contain5 u>ing: 

file filen ame 

file looks ilt the contenb uf il file and trie> tu determine what type of informa
tion the file cnntilins. file Ciln tell whether it is iln executable program, con
tain> data u sed by¡¡ program, or i, text in Engli>h or anuther language. 

lt ;, ,1 gooJ ideil tn U>e file before e~amining the cuntenb of a file a~ de,cribed 
l>eluw; if yo u try tu exa111ine ,1 l>in,¡ry (m t'\ecutable) file yo u 111iiV render vour 
Ji>play unreadable, becauoe binary file> uften wntain chM:~cter> thilt are 
interpreted '" wntrol cude> by the termin,1!. 

Prcvicwing files 

8(, 

T" lPul-- at the fir~t or la>t line> ut ;¡ text file, U>e head ur tail. For exarnple: 

head filcnmnc 

diopl,1y> the tir>t ten line> uf filcnamc, while: 

tail filen ame 

di>pliiy> the la~t ten lineo uf filcnfiiiiC. 

lf you U>e a numerical option, for e\ample -20, head or tail will di>plav 20 
line> imtead uf 10. 

V 
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Lookin>; insidc files 

Viewing very short files 

Ynu can loo k at the content; of il ;hort file, u;ing: 

cal_¡ilcnnmc 

cat wnmlenilte> it> inp·. :o ib output. Thb·means that cal 'end; jilcnmne to 
ynur window, for you lo re:>ad. (A> your output is usually your window, cal 
send; its input there un le>> you tell it to use an output file). 

Yo u Ci\11 cal 111ure than une file ata time; the files are li>ted nne after the other. 

Hint: if vou do nnt know wh.lt is in a file vou want lo cal, lrv u;ing: . . . 
cal -v jilCifllmc 

Thi> will ci\use nnv .111printnble characters in jilenmne to be di;plnyed in n 
mn!1ner thnt wiiiiH>t wrrupt your winduw. 

See "Combi111ng filp;" (page X2) for more information nbout cal, input, and 
uutput. 

Viewing longer files 

Tu lonk ilt the content; of a file that i> too big to fit in a single window, enter: 

more ji lcnnmc 

more di>f>lav> fde, o•w page (window) at a time. After filling the' winduw 
with text, more will di>play the prompt ~ .. ,-~.Tu see more, pres> (Spoce). 

-
Whi le more ¡, running, yo u Ci\11 >eMch for text in il file by entering a " 1" fol· 
lowed by ;ome text tu tind; fur exnmple: 

/something 

will 111nke more ;e¡uch for.vnrd until it comes to the next occurrence nf the 
word "something". 

lf you nccidentnlly rend pn>t il piece of text you want to look ilt, pres; b lo 
jump bnck a page. 

Tu quit more, type q. 

There Me i\ variety of other cummands ~hich more reco¡,'11izes. lf you want il 

li;t uf them, pres; h fur help when yo u are viewing a file using more. 



111. Work111g u•tlit ji les 

Searching files 
lf you want to find which file cnntain~ !>Oille >pecific word Or words, there ilre 
UNIX toob to help you. You can >earch file> ritpidly tolocate a k.nown piece of 
text, or you can >earch file; mure ;lowly to loca te a piece uf text when yo u are 
un>ure of the >pelling. 

Searching for text 

Tu ;earch it file for a ;pecific piece uf text, en ter: 

fgrep tcxt filcl [filc2 filc3 ... 1 

fgrep ("fa>t grep;" see "U;ing wildcards'' (thi> page) for more about grep) 
>e are hes all the files in filc7, filc2 and so on for the speci fied tcxt, and reporb 
an v mate he;. 

To >earch for a text containing >pace> or tab characters, enclose the text in 
quote mark>. 

Tu >earch for a text wntaining quote mark>, put a bacbla;h immediately in 
frnnt of each quote character w1thin the text. 

lt Y"u are not >ure whether the text i; upperca>e, capitalized, ur alllowerca>e 
letter>, type fgrep -y :~rep will then ignore the ca>e, and report allmatches. 

Tu >ee i!llline> in ,1 file thilt do no/ contain the text, type fgrep -v. 

Using wildcards 

SS 

Yo u can ;earch file> for text when yo u are unsure of the speUing of the text by 
u>ing wildcards and grep. (grep is an acronym for "global regular expression 
print;" a "regular expre»ion" i> a compiex wildcard.) For example, to search a 
file fur the word "center" when you are not sure whether it i> spelied the 
American way ("center") or the Driti>h way ("centre"), or even if it is pre>ent 
in .lnother form ("centri!l" or "centrally"): 

grep 'cent[er]' filename 

The "[er]" i> a srl containing the charilcter> "e" and "r ". Thi> means that grep 
will >earch for the text "cent" followed by either an "e" oran" r ". (Tl1e >ingle 
quotes ilre needed becilu>e otherwi>e "[er]" will be interpreted as il wildcard 
by the >hell, befare the cummand i> j'il»ed to grep.) 

Usds Cwd~ 
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Searchin~ file' 

lf you know thnt you wnnt either "centre" or "center" but not "centrally" ur 
>ome other combination, yo u cnn search for: 

grep 'cent[er][er]\ 'filename 

The "\ " means "followed by a literal space character." (Remember, y. J need 
tn enclo~e the st>arch lt>XI in >ingle quott'S because it contains ¡¡ spñce.) So 
'cent[er][er]\ 'will miltch "ct>ntre "or "center" but not "ct>rltt>rpoint ". bt>Cilll><' 
the hvu ch<HiiCters i\rt' nut followed immediately by a space. 

You c¡¡n put mpre thnn two charilcters in il set. Fnr example, you Cilll search 
fnr anv chMacter in tlw >et [AOCDEabcde]. To save typing, you c¡¡n enter thb 
>t>t "" (A-En·<>]. where the "-" indicñtes thñt your wildcard is a rangc of ch<H· 
acters. Alternotivelv, in>teñd of using the "[ .. .]" set notation, you can search 
fm the >pecial set" ... (thñt mñtches any choracter except il newline). 

To search for ¡¡ sequence of characters in a set that repeats an indefinite num
ber of times, you can u:,e the" •" symbol after the set of chnrilcters for which 
VPU are. señrchin~. "•" matches zero or more occurrences uf the preceding 
wildcard. For exarnple: 

grep 'cent.•' filename 

>enrchesfilmamc for the letters "cent" followed by¡¡ sequence of zero or more 
choracters rniltched by "." (the set mñtching ¡¡ny :,ingle chorilcter). Oecause 
"." rnatches evervthing except il newline, this wildcñrd will match "center", 
"center", "centr~J", ",1ccentuate" and "centipede". 

Yuu Ciln nbo rnñtch .1nything that is no/ port uf il :,et. l~you wnnt to find every 
line thilt contilins ¡¡ "cent" unless it is in "centipedt>" use the following cnm
lllill1d: 

grep 'cent["i]' filename 

The "·" ñt the beginning nf the set rneans "match any charilcter cxcryt il 
mernber uf this :,e t." 

You·c¡¡n seilrch for text ilt the beginning or end of il line, using the "·" or "$" 

symbols re>pectively. For example: 

grep '"begin' filename. 

seMches for ¡¡JJ lines beginning with the string "begin" while: 

grep 'end$' filename 

rmtches ¡¡JJ lines with the string "end" a~ a terminator. 
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Finding out how large a file is 

Yo u can find out how l¡¡rge a file i~ by u~ing the WC command: 

: wc file 
;,¡lq :: .•' 

wc counb the number of line>, word~. and chMacter~ in a file (in that order). 
y, >U can u,e wc to get ,pecific totab in nny order u'ing the options -1, -w, or-e 
to >lilnd for lin.->, wnrd> or character> rt:!>pt:!Ctively. For t:!Xnlllple, to >!:!!:! the 
number of ch<Hacter> and lint:!> in a file (in that ordér): 

· wc -el file 
{,"7: r..:.: . ; ' 

Yo u can a bu givl:! wc ~ li>t of lilt:!> to cuunt. For exomple: 

wc chapl chap3 
)11 1. ' .. , 1 1:.11 

' ' ~.'' '' - '·· 
,, : 

7 :~ 11 .!' .. ¡ ', ' 

Extracting fields·-

9U 

lf vou hove o file contoining colunms of dota in textuol form, you can extract 
informotion from it u>ing a ,·nriety of tools. For exomple, suppo>e yo u ha ve a 
file colled úlack[,ook cuntoining mm!:!>, exten>ion phonl:! numbers, login names 
ond dote>, in n formol like thi>: 

,'J,,.·,, , •. ¡ ::r,l~•ri. ~.7! :n1:•~ ··111• 

1•. 1 - ~: 1; .1 

. ! :: : '", ~ 

:. ,. :.1 : . 

To >ee Sue renny'~ record, use thl:! fullowing command: 

: grep Sue blackbook 

Thi> i> hnrd tn reod. Tu >ee only Sue'> exten>ion number ¡. 

vou con u>e the cut command: 

: grep Sue t>lackbook 1 cut -!2 -d: 
..:¡.,4 

>.:cond field ), 

cut extract~ individual field> from il file wnt,lining record~ on >eparote lines. 
Tht:! -f2 option telb cut to extract only the >econd field of eoch record; the -d: 
option meons thot fields ore del1rruted with a colon(:) in,tead ot tob>. 

Tht:!" 1 " ¡, colled a /II)J<': it telb grcp to >end its output to another program (in 
thi> c,~;e, to cut) in>teod of the window (or ",tandord output"). Se!:! "Combin
ing fiil'>" (page H2) for infonnation <\buut pipe>, input and output. 
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f'rintin}\ a file 

To see a li5t of all the people in your file, followed by their logins, you do not 
need to use grep. j ust use cut: 

cut -fl,J -d: blackbook 

The -f1,3 nption te lis cut to extrae! the first and third fields in each reco:d: 

To alphabetize your li>t, you can sort it like this: 

:·cut -fl,l -d: blackbook 1 sort -df 

Printing a file 

To print a file, enter: 

lp filename 

lp re;ponds with 

Thi> comn1and >end> filma me to the print queue. (lp i> 'hort tur "line pnr1t· 
er"".) The "reque;t id" line means that the file will b.e_printed on the prrl\kr 
named "\aserwriter"', and ha> the job number \aserwriter-635 . 

..\ print queue is ¡¡ queúe of files waiting to be printed on a specific pnr~ter. 
Gecause a UNIX sy>tem may have mnny users. any or al\ of whom ma;· \'e 
printir~g file>, your file might not be printed at once. lt goes onto the l>M~ ,r 
the queue. However, if it i> the only file waiting tu be printed. it will be pn ,_ 
ce>sed at once. Otherwi>e. it has to wait fur its turn. 

lf you know that >everal pri11ters are connected tu yuur >ystem, nnd yo u w.r11t 
to send a file toa printer that is not busy, you need to knuw the dbtin.11""' 
printer'; na me. U>e the -d uption to lp to choose the de;tination; for exornple· 

lp -d fast_printer filename 

sends fi!mamr to the printer named fas/_JJrintrr. 

You can gel a list uf the printers available to you by using the lpstat ilrrrt' 
printer status) command: 

lpstat -s 

• 
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To cancel a print reque5t, if it has not yet printed, use the cancel command 
ñnd the reque~t-id yo u were giv~n when you entered the lp command to print 
the file. For example: 

cancel laserwri ter-635 

canceb the print job "la~erwriter·GJS". lf you do not remember the request-id, 
enter the lpstat command with no uption~ tu ~ee a li~t of print jobs in the 
queue. 

Removing files 

lt " 11<-Ce,,MY tu rPill<l\'l' lile~ irom time tu time, to prevent the tjle~y>tem 
trum tillin.t.; up. Huwever, vou ,JHiuld be e"\tremely careful about remcl\·1ng 
lile~. Altht>ugh the De>ktup environment Jet> you retrieve deleted file~. unce .1 

till' h.t:-, ht'l'll rernuved it i~ h"lll· h1rever; tht:rt.• i~ no \V..-lY to get.b~c"- ony infor
llliltiun that yuu have lu>t. Therefme, yuu >huuld u~e the rm (remove) com
m~ nd w i th e ore .. 

Rcmoving ordinanJ files 

To delete il file, u~e the nn command. Fur example: 

rm -1 filename 

: '.-

nn -i ;, illftTllelt<•c; when vuu >ee the que~tiun mork, vuu can either tvpe 
", ... 111 which ca~e it will de>troy fzlnwmc, ur" n ",in which ca>e 11 wdlnot. 

lt ¡, ~ guod ideil to u>e the -i (interilctive) uption w1th rm béc~u,e pnce vou 
h~ve renu>ved il file, it ¡, impu,il>le tP get it [l,¡ck again. 

Tn remove ~everal file~. vou can type rm -i and u~e wildcards to select them. 
(Al\,· ay~ u~e the -i option with rm • unle» you are ab~olutely certam that it is 
>ilfe to delete everything in the e u rrect directory.) 

Removing links 

You can remuve ,, link y<>u '"' lunger want, ju>t like anurm¡¡J file, with nn. 

rm link 

JeleiP~ a link called link, ju>t lih .1normill file. 

The file it>elt will nut l>e delt:tl'd until the ¡..,,¡ li11k (ur name) by which it is 
refc>rred to i~ deleted. 
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Scarchinx for lost files 

Seardzing for lost files 
lf vou h~ve puta fill:' somewhere and cannot remember where it i;, you can 
u>e tht• find u>~nm,lnd to loca te it: 

find /-name jilc11mnc -print 

Tlw "1" telb find tu >tnrt searching in the roo! directory. find searches its 
'tMtint.: direclrli'V, .md ~11 the ;ubdirectorie> it c~n find, in nrder. lf ynu know 
lillur tiiP ¡, in r•m· 11f v11t.ir own >ubdirecturie> you could tell find tu ;tart 
>t'MChin.~.: tn•rn SHOME in;tead uf" 1 ". $HOME repre>enb your hnme direc
ton·; >ee "St.>ltin.c: ,·nri,lble>" (prlge 1115) tor detaib. 

Tht: -name "f'liun i' f11IIPwt-d bv the n,1me of the file for which you are luok
ing. Everv time find 'ee> ~ lile with thi> name, it will carry out the actions 
'f't'C4fied l'V tile ;ub,ec¡uent trption;. 

The -print option tell> find th~t the action tu take when it finds -name 
filcnnmc ¡, tn print (di>pl.1\) it> full p.lth and name on your ;creen. 

find c~n carrv out trther tasks besides >huwing a file's fui! path. For example, 
the command: 

find lb in -na me filename -exec 1 {} \; 

Cilu>e> find tu e\I:'Cute 1 rrn ~nv file it find; with the n~me filmame under the 
directory /1nn. (1lw "11" in the -exec command stands for the name of the 
found tile; the ·· \; ·· marb the end of the exec option.) 

find /-name chap3 -print 

lf the. wmm~nd rlbove re> u lb in a >erie> of error me»ages lik.e: 

,, ... 

. '; . ' : ' .-¡¡ ,1 ¡ I'PI '" . 

, · 1 1 .',ir 1 .· 1 

yuu can Í).,'11!lre the errors by re-i»uing the command as follows: 

find /-name chap3 -print 2> /dev/null 

The error me»age> Me c11rning fwm find.'s standard rrror, twcause find does 
not ha ve pl:'rmi»Hlll tu re.1d the>e directorie; un your behalf. TI1e fragment 

2> /dev/null 

te lb find tD >tend it> error uutput (the standard rrror) to /dro/nu/1. (ldro/null is a 
dté'!CC file' thilt >uppre»t'S ~ny output >tream you send to it.) 
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10. Worlcinx wlth jíli..'S 

In general, if any program ¡.,..jves a ~erie~ uf error messages, yo u can stop them 
from cluttering up your window by adding "2> /dev /null' to the end of the 
command line, or you can add them to a log file by adding "2>> error.file" to 
your command. (Note that this will not work if ynu are iising the C shell 
rather than the Bourne or Kom shells.) 
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Copying files to disk and tape 

Mo;t of the time. y0u wurk with file; in tlw file;y;tem, which is stored on 
your computer's hard di;k. However, ;umetimes you may want to copy files 
to and from tapes llr floppv disks; fur example, yo u may want to give a copy 
to .1 user on a rnachine nut cormected tu yuur own, or tu sture infrequently
u;ed material on a tape (which is much cheaper than ;pace on the filesystem), 
orto make a back-up cnpv of your work. 

There are manv wav; of ;aving and retrieving files from floppy disk or tape. 
The simple;! method is to use a tar archive, as discussed in "Creating a tar 
Mchive" (page ~(,). Other methods are more complex orare only available to 
the ~v::,tt.•rn etdrnini~tr.1tt1r. --

You can abo cnpy ti le> tll and frum DOS floppy di;ks relatively easily. To use 
a DOS floppy disk, yuu mu;t format the disk fur DOS (page 99) if it is not 
airead y formatted. then use the DOS curnmand; described in "Using DOS utili
ties" (page 99) to copv fdes behveen the UNIX filesystem and DOS floppy 
disks. 

Fonnatting floppy disks 

Yo u must format a tloppv disk befpre VO!J_can u;e it. To format a disk, ensure 
that it is in the .lpf'"'P"•lte drivP and then enter: 

formal 
ur 

formal drivc 

lf yo u dL' not ;pellfv tlw Jevice, tlle default drive will be used. 
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11. Copy¡n~ filt>s to d 1~k ilrtd tape 

drive b the dcvicrfik the UNIX ~y~tem use~ to communicate with the type uf 
di~k you are cre.lting. (Tiw UNIX 'ystem ~ee~ all piece~ of equipment attached 
tl> the computer a~ file~; it communicate~ with them by reading from and 
writing toa special dcvicc file ~tored in ¡,¡,·;•.) Tlwre ¡, ,¡ different device file for 
each different formal uf tloppy di~k. 

You determine the na me of the device file to u~e a~ follow~: 

l. All tloppy dbk device~ are located in ld<'V and begin with rjd (the "r" •s 
,hort for raw, becau>e the UNIX ~y~tem h.1, to .l(CI!~> the di~k directly). 

2. lf y<'ur computer has only one tloppy di>k drive, follow thi~ with a num
l,er "ll". lf vour computer ha> two nr more dri\·e~. yo u can folluw it with a 
"11", "1 ", or higher number (depending on whether yo u w.1nt tn furmat a 
di>k in the f1rst, s.-cond or subs.-qu.-nt drive). 

J. Follow thi> digit with the numl,er of tr.Kks per inch on the disk; fpr exam
ple, 135 if it ;, il high-density 3.5-inch floppy. (Tiu• number "f tracb per 
inch, nr "tpi", should be indicated on the di>k or ib case.) 

4. Follow this number w1Ú1 either "eh" if the disk is double-sided, nr "ss" if it 
is ,;,·gle-sided. 

5. Fin<~lly, fini~h the device name by ndding the number of sector> per track; 
'i if it i5 a low-density 5.25-inch or 3.5-inch floppy, 15 if it is a high-density 
5.25-inch floppy, or lil if it is a high-density 3.5-inch tloppy. 

Fnr exilmple, to formal a disk in the ~econd tl11ppy di~k drive that is to be a 
high-density 3.5-inch double->ided disk, enter formal /dev/rfd1135ds18. 

format will prumpt you to inoert the tloppy ilnd pres~ (Ent~r) tn continue. 

Note that it takes time to format il floppy disk - typically il minute or so 
(i!lthough this may vary). 

Creating a tar archive 

96 

A tar Mchive can be thought of ,,, il specictl file that contains other files ilnd 
lheir a~sociated directory inforllliltlon. To create a tar (tape archive) file on il 
tluppy disk, en ter: 

tar cvf dcvicc jilcnarnc 

wher~ dcvicc is th~ device file corresp<1nding to the floppy disk, ilnd filcniunc 
is the na me uf the archive. (See "F<Jnn<~tting tloppy disk>" (page ':15) for infor
lllillillll nbout dev ice files.) 
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Crl'tltinK a tar archiw 

tar let~ ynu use an ?bbreviation to specify the device to use. To see the list of 
available type~. en ter: 
,. tar 

"J""'. ·,·: -¡· ·-:·:, ¡¡•·-lv~t>k_~lmnpwAF'l ;:-.lp,.;.td .... llbl••ckst:,.;.] [tJp,.;.s¡z~l fil~s ... 
-:-·, ··.:., :.·... E.!•·t-k ::t:,.;.!Kl T~p ... 

'J .'".'··\.'. : ~:,J.;Ht7!=:Q )."1 l r,o N" 
<··',': .' :f::~;.¡tjsY 1 H ) (J() tJ,, 

:·· ·:: : :-j·)<úds 15 10 1200 N•• 
," ¡ ... '/ · :·:.:: ~Gds 15 .!rJ. 1200 N" 
" ~...: : . : :S:L''iGds9 18 7~0 N" 

!· : : .. ! ; 'i(iJsq lil 7.!U NI) 
., :~e: ;r,dslR 1 R 1 ~ 4 L' Nn 

! ~ ...... : : . ~ : :J',JsiB 18 1440 Nn 
,·' i~·¡ 1: (':.u 20 o y,.;.s 

J ... ·;/ : -:: :n i .. ~ t 20 o Yt:>S 

Using this list, vou can select the size of disk you want to use. For example, to 
e reate a tar file on a 720K noppy disk in the second noppy disk drive, just use 
the command tar cvS jilelist (where jilelist is a list of files to crea te in a tar 
archive on /dr7J/rfdl96ds9, separated by spaces). 

lf you do not >pecify a device, the tar archive will be created on the default de
vice (specified in ktc/default/tar). -• 

lf yo u specify a filen ame instead of a device name with the -f option, tar will 
crea te the archive in your current directory (or the path indicated by jilename; 
it loob like a special type of file, called a tarjile. The tar archive will be creat-
ed and copies of illl the files will be stored in it. _ 

Listing tar archives 

Type tar tvf deuict and press (Enter). (device is either the name of the device 
containing the floppy or tape where the archive is stored, or the name of the 
file containing the archive.) 

EYtracting tar archives 

To extract files from a tar archive, type tar xvf deTiice jilelist and press (En ter). 
tar looks inside the archive on device (or the file of that name) and extrilcts 
<~ny file it sees which matches jilelist. 

For infom1ation about other options to tar, ~ee the tar manual page. 
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1 l. C.J1'yi"X files to disk a11J tape. 

Understanding magnetic tape 

You can copy file~ to and from t~pe device; u;ing tar, in the sáme way as you 
deal with floppy disks. However, there ore a number uf diffurence::. between 
tape and floppy disk ~ystem;. Notably, although ma¡,;netic tapes can !>tore far 
more data than a floppy disk, they c~n only pro vide ;erial acccss to the infor
nMtion. TI1at is, when reading or writing ~ tape you must ::.tart at the begin
ning and read through each file stored on it in order until ,·ou get to the end 
- you generally cannot jump ~round or ::.kip files. Con>equently tapes c~nnot 
be u::.ed ~, filesystems. 

To copy files to and from a tape device you slwuld use tar, with the ~ppropri
~te device file (from the li;t beli1w). You may nbo need to u;e the tape com
mand to control the tape drive directly; ::.ee "Rewinding and erasing tapes" 
(thi; page). 

There are severa! different types uf tape which may be available. The com
monest are: 

QIC-02 A full-sized quarter-inch tape cartridge, the fir::.t QIC·U2 drive 
use; the !dev/rctO device file. 

QIC-40/QIC-80 TI1e;e ::.maller mini-cartridge unit; related tn the QIC-02 for
mat are accessed thruugh the !dt-vlftO device file. 

mini-cartridge Mini-cartridge tape drives are linked to the floppy disk drive 
controller and differ ;ignificilntly from the QIC f;¡mily of tape 
drive;. Notnbly, you mu;t fonnilt mini-cartridge tapes before 
using them. They are ;¡ccessed vi a the !dr:J/rctm:ni device. 

SCSI SCSI tape drives are controlled by a SCSI controller, like SCSI 
hard disks. They are accessed via the- devices named 
/dev!StpO to /dev!Stp3 (or /dn!/rStpO to !de7!/r5tp3 for raw 
access). · 

For further information see the chapter un tape drive; and controllers in the 
Hardware Conjiguration Cuide. 

Rewinding and erasing tapes 

98 

Tu rewind or erase a tape, yo u ;hould u>e the tape command. 

To rewind a tape, enter: 

tape rewind 

lt i; a good idea to rewind the tape to the beginning after every u::.e, or ;¡fter 
encuuntering an error. 
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To erase a tape, en ter: 

tape erase 

--~~. -... ,.. ""' . 

Using DOS utilitirs 

lt is not necessary to erase a tape befare reusing it. However, you may want 
to erase a tape fur security reasons. 

You should retension any tapes that you use regularly, or that have been in 
storage and from which you now wish to read. This takes up any slack in the 
cartridge and reduces the likelihood of errors. The command to retension a 
cartridge is tape reten. 

In addition, you should write-protect your tapes to preven! accidental erasure 
or ovt•rwriting. This is done by tuming the slot on the cartridge to the SAFE 
position; turn it the other way when you intend to write over or erase the 
tape . 

Fonnatting a DOS floppy disk 

The UNIX system provides special tools for manipulating floppy disks that are 
compatible with DOS. 

Tu formal a floppy disk for use with DOS, enter: 

dosformat dcvice 

:. ;-,. 

wht>re dcvicc is a 'f'PCii\1 filP, as explained in "Forrnatting floppy disks" (page 
YS). 

.·\ f)()~ !tlfll\,\1 di..,¡._ l.lllllPt be U~t·d with tar; to ~torP fjJt:'~ llf1 lt you lllll~f U::,l' 

the >f'eci.ll DOS utilities described in "Using DOS utilities." 

lfsing DOS utilities 

Severa! special UNIX commands are provided for manipulating DOS disks 
(not to be confmed with the actual DOS commands provided by Open Desk
Wp DOS Services). They are as follows: 

dosis drive 
provides an ls style listing of _the files stored on drive, where driv~ 
is either a UNIX-style device file or the DOS drive na me (A. or B) 

dosdir drivc 
similar to dosis, but provides a directory listing after the style of 
the DOS pro¡,'Tam dir 
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11. Capying jiii'S to disk and tape . 

)(}(} 

doscp jilename destination 
copies the file ftlename to the specified destination. Yo u can copy 
files toa subdirectory on the DOS disk, if yo u specify the pathname 
(for example, A:\MYDIR\MYFILE.TXT). You can use doscp to copy 
files toa DOS disk from a UNIX system, orto a UNIX system from a 
DOS disk. 

Note that doscp does not reco¡.,'lliz~ wildcards; if you want to copy 
more than one file usin¡.; wildcards, you >hould enter the 
following: 

for file in wildcard 
do 
doscp $file destination 
done 

wh~re wildcard is u!>ed to id~ntify th~ fil~s you want to copy, and 
destination b wh~re yo u want tu cupy th~m. 

dosrmjilename 
- - deletes the named file. Note thilt you ci\n give il pilthname, if the 

file is in¡¡ subdirectory on th~ DOS disk. 

DOS filenames are different from UN.IX filenilmes. The following rules apply: 

case 

p.Hh!> 

(¡,ngth 

linb 

All DOS filename' are uppercil>e. UNIX files .ue converted to 
upperca!>e when they are copied to DOS, but DOS file!> remam in 
upperCi\!>e when they are copied to a UNIX >ystem. (DOS " not 
ca'e '~mitive). 

Poth> are >epar¡¡ted by a hacblo>h (\), rather than a >lil>h (/). 

DOS file names are limited to eight characters (cillled the file na me) 
followed by il period, followed by three chara.:ters (called the 
extension). UNLX files with names which are too long lo!>e the 
trailing letters. · 

oo.; does not recognize link,. lf you U!>e doscp to copy a link to a 
DOS dbk, a complete copy of the file is mad~. So, if you have two 
links to the >ilffi~ ti le called fi/1'1 and fi!r2, ¡¡nd copy them both to 
the >ame DOS disk. th~ re,ult will he two identical copie, of the 
file, named FILEJ and FILE2. 1 

Yo u !>hould write-protect your back·u p floppy disks to prevent accid~ntal -i 
era,ure or overwriting. On 5.25-inch floppie!>, cover the square notch on the 1 

side of the disk with the s_upplied write·prot~t~ sticker. On 3.5-inch floppies, 1 
~lide the write-protect tab closed. 
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Setting up mvironmrnt variables 

lf you give this script toa friend, it will do the same for that user- searching 
only the files below that person's home directory - because the value of 
SHOME is unique to ea eh u~er. 

Changing your password 

To change your pas~word from the UNIX command-line, en ter passwd. 

passwd will ask you to type in your old password befare you select a new 
one. lf you choose to select a password of your own, passwd will ask you to 
enter it twice, and will make sure that it is nota word that is easy to guess. lf 
yo u do not choo~e a P~''word, passwd will genera te a suitable passwurd for 
yo u. 

Yuu sl]nuld take ca re not to write your password down anywhere, not to tell it 
to anyone, and to chuose one that is difficult to guess (avoid na mes, places, or 
telephune number~). Fur further information about choosing a password, 
please see the Open Desktop Systmt Administrator's Cuide or the passwd man
ual page. 

Note that if you forget your password you will not be able to log on again~ 
Yo u will ha veto ask your system administrator for help. 

s0. Setting up environment variables 
the 
'!'\' lt is pos~ible to 'et erivironment variables automatically-when you log on. 

ent 

lled 

:u id e 

Whenever you log on, your 'hell looks for a special login command file (or 
startup file) called either .projile or .login and executes any commands it finds 
in it. 

To find your login command file, en ter: 

ls -a 

There may be more than one file in the listing. lf you are using the e shell, you 
need to .edit .login. lf you use the Kom shell or the Boume shell you must edit 
.profile. 

Tu add a new variable to your startup file, sii'nply edit the file and insert two 
lines like: 

my_v~t ~do!~:.;~v~'' 

::XPttRT :n¡,._·1.1: id:::o!w 

(Note that this does not apply to the e shell.) This will set the value of 
m y_ variable to "Seven" and e:rport it so that sub-shells can make use of it. (An 
unexported variable is only available to the shell within which it is defined.) 
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12. Controlling tllt' work rnvrromrtcnt 

A sub->hell i> a >hell run from within another shell. For example, when you 
execute annther command from within the v1 -:;ditor, it is running in a sub
>hell. For more information un ,hells, see "Changing your shell" (thi, page). 

Changing your shell 

108 . 

lf 1'"" w.mt lt> rh.w~e yuur dd~tl!t ,hdl (lht• <HW """ u"' when \<lU ,t.ut 
w<;rk), Y'"' ,huuld ~>k '""r ,y,tt•m .~dmini,tr<Únr.'InformatiPn "1.; how tu 
change tht• def.Hdt >he\\ i> pro1·ided in the Sy>l<'lll Admillr:;trLitor',; Cuide. 

The ,\lt'\1 i> thl' pn•gr.un th.lt the UNIX w'tem u,e, to CtlllllllUiliCMP with V0U, 

the u'er. The ,\le\\ rend, your ·in,tructit>n, and carrie> them out. lucating and 
running progr,lm> and inte•·¡>reting 'Lripb. (lt ¡, c¡¡\\ed the >he\\ lw.:au,e it 
pub a >he\\ nrut~nd the cure ot the LCNIX ,y,tl'm, making it ea,ier tu wor\.. 
with.) 

TI1e follClwing ,helb <~re av~il.•ble: 

Kurn ,he\\ The >he!\ uf choice, it pmv1de, facilitie, fur recalling .1nd 
editing C<Hnm.1nds you have nlready typed in, nnd for con
tmling bockground progrnms. 

e she\1 

seo shell 

The t>rigínnl UNIX ,he\\, it predate> the Korn ,he\l.md offer> 
fewer facilitie,. 

Thi> >he\\ hil, il e-like ,yntax with basic command recn\1 
faci\itie>. lt is incompatible with the Korn and 13uurne 
,he lis. 

TI1is ¡,a menu based >hell, designed to help inexperienced 
users ma>ter the complexities nf the Ul'oi\X ,ystem without 
recnurse to the other, cummand-line shells. 

Remember, if ynu reque>t a ch<~nge of >he\\, you mu>t move any environment 
vMiab\e, you have >et up ullu the appropriate file in order for them to be set 
when you start a UNIX sessiun. The files to check are .cshrc and .lo?;in for the e 
shell, .profile for the 13ourne ,he\\, or .kshrc and profile for the Kom shell. 

See "Where to find more information" (page xviii) for sources of more infnr
mation about shells. 
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lmproving prrformance 

lf Yl'U w¡¡nt to write 11 script where al/ the parameters, however many there 
ore, are pa~;ed to a progrom, l"e the vorioble $•. Fur exomple, a script con
taining tht> fulluwing: 

file $ • 

will run file on t•\'t>ry itern 'pecified on the coinmand line, whereas: 

file $2 53 

will onlv run file'"' the st>cund and third pnrameters. 

Setting variables 

A vMi.1ble ;, il lalwl the u,'JIX ~y, te m u'"' to refer ltl SPlll!:' v.ui.lble qu.lntity it 
ne<·Lb to trad .. E.1rh \'.1riable 1~<~> a nnmc ;md a mlue, th.1t i' 'tored in the vari
nble. 
L:~I.X vMiobiP, M<' knnwn wllectively ¡¡, the <'llt'ironmcnt. Many pro¡.;rams 
u'e \'Mioble' t11 'tore infprrniltiPn ternpurnrily. 

Tn find out whnt ,·,~r~,ll>le' are currently 'et, enter: 

env 

Yo u will ~ee ;¡long li,t of infurrnatinn, luoking something like this: 

... .: : :.. -~· ..... :. ~ .. ,. '.·: i ... : 

; ; .:. L ! ·. 11, 1, 

•r /e~ :/!·1:1 ',11 l:.·tl· .'i·:11 .. ''.1~~~/~'l"••/LLII:/u/AUIIIlll/~:~rJptS 

The nilme on the left of iln !:'CJUilb 'i!-,'11 i' that of a variable; the information on 
the right i' the value il"ociilted with the variable. For example, LANG is a 
variable ·nilme, and english_us.ascii i; ib value. 

To seta new variable, en ter: 

myvariable=value 

where value is whiltever you wish myvariable to equal. (If you are using 
the e shell instead of the Bourne or Kom shells, you will need to enter 
setenv myvariable value instead .) 

lf you Wilnt to make myvariable accessible to al! programs you run, follow it 
with the comrnand export myvariable. (This is not necessary in the e shell.) 
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12. Controllin:;: thc wcirk cnvironmcnt 

F.or example, ~uppo!>t' ynu want to mñke the ~hell loñd ñnd run programs 
stored in¡¡ directory cillled /u/myprogs/bin. When you enter the name uf a pro
gr<lm, the ~hell luok~ tur it in those directories that are li::.ted, ~eparated by 
cnlons, in the variable c.llled PATH. To add !u/mypro:;:s/bin to y<}ur PATH vari
able, en ter: 

PATH=SPATH:/uimyprogs/bin 

TI1is ·eplaces the current villue of PATH with itself, fnllowed by 
:lu!myprogsfbin. 

To milke this .wailable tu .111 program;; yuu run in the rernainder of thi::. lJNIX 
:,e:,:,inn, enter: 

export PATH 

Removing variables 

To remove a variitble, en ter: 

unset variable 

where variable i~ the nilme of the item tn remuve. (In the C ?hell, en ter setenv 
variable"" to remuve variable). 

Referring to variables 

'"· 

CJ 

,... 
Yuu can refer lo the contenb of a vMiitble w1thin une uf your ~cripb. To d<' ::.o, 'e 
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in~ert tlw na me tll the variitblt.:, preceeded by il "'j." ::.ymbol. The v¡¡lue <1t tht> 
vMiable will then be ::.ul"tituted. For e>..llllf'lt'. tu ::.ave your current direct"rv 
in¡¡ variitble, crea te il file containing the f.,llowing· 

current='pwd' 

Thi::. comm.md il::.::.ign::. the uutput from running pwd tu t11é-vilnalJie q¡rrent 
when you run it. 

lf you cd to ilnuther directory, Y"u can return to th1::. <111<: by typing: 

cd Scurrent 

from wherever you are. 

For example, the v.,-iilbll' SHOI\IE contains the pitth tn your home directorv. 
Suppose you want tu finJ file::. located 111 one of your ~ubdirectorie::.. Yo u can 
use a script like this: 

find SHOME -tiame Sl -print 

Supposing the script is Cñlled wherers, and you wñnt to find a file cñlled 
ncw.documrnt, you wnuld enter whereis ncw.document. whereis will onlv 
::.earch tho~ directories that are located within yuur home directory. 

User's Cu:J.-
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Chaptcr 12 

Controlling the work environment 

Tlw prllgr~rn' yllu· run define ynur work envirnnment. The UNIX ~y~tem is 
extremelv cu,tonüzable; you can add and remove programs to mdke your 
Wllrk e~>ier, yo u can change the priority of jobs (programs that ue running), 
¡¡nd ynu can >et up the UNIX sysytem so that specific prograrm run and their 
required vnriilble> Me loilded whenever you start a new UNIX se~sion. 

Improving peifonnance 

The UNIX 'Y'tem ¡, multitilsking; many programs may be running simultilne
"u>ly. You con milke the UNIX system operate more efticiently by chilng1ng 
the priority the UNIX system assigns to individual progy-ams, running long 
progr<~m> in the backh'l'ound, and removing progy-ams that are not doing what 
vou expect. But first, befare you can do any of these tasks, you need to know 
whilt prngrams ¡¡re running. 

Detennining which programs are running 

To find out what programs you are running, enter ps (process status). This 
will display information about your curren! programs, in colurnns for !'ID 
(Process ID; see below), 1TY íthe terminal on which the command is running), 
TIME (elapsed time) and COMMAND (the o¡¡me of the program). 

To find out all the programs running on the system that yo u are authorized to 
see, enter ps -ef 1 more. This shows all the progy-ams that are running, rather 
than just your own. lt also provides inforrnation about the PID of the 
program's parent, the UID (identity) of its owner, and the curren! state of the 
program. 

-



12. Controlling lhl' work environmmt 

Among the prngrilm~ that are running, you will ~ee ps and more. When vnu 
entered ps -ef-1 more, you created twn new proccssrs. (A "proce~s" is a pro
grilm that i~ loilded ilnd i~ run ng.) 

Running programs in the background 

You Ciln runa non-interactive program "in the background" (so that while it 
executes, yo u can gel on with something else) by u~ing the " & "notation. For 
example, to run sort in the background, enter: 

e sort file > sorted • 
- i 00 

The number that appear~ before the prnmpt is the Proces~ ID (riD) of the sort 
cnmmand. lf ynu want to stop the proces~ before it complete~. ynu will need 
tn use this number. 

lt is not appropriate to run.interactive commil~ds such iiS vi in this way. 

Continuing programs after logging off 

To runa background program that will continue after yuu log off, en ter: 

nohup prograrn_narnc & 

nohup means "no hang-up". A program ~tarted in this way will continue until 
it finishes and will not be aborted by yuur UNIX ~e~~ion's end. 

Fnr exomple, if you are about to print ¡¡ very long file using the text formatter 
nroff, but need to log out in order to go and do something el se, yo u can en ter: 

nohup nroff myfile > formatted 
exit 

nroff runs in the background and does not stop when yo u log off. Any error 
output from the progr¡¡m will be saved in a file called nohup.out. 

Managing demanding background jobs 

702 

To reduce the demands a program makes on the UNIX system, use the nice 
conunand. For example: 

nice -20 find /-name something -print > outfile & 

find runs in the background, sending its output to outjile. By using nice with a 
value of "20" to run it, you make the UNIX sy~tem spend less time attending 
to find than to any other programs running at tne same time. 

nice needs a number to tell it how "nice" to be to other users. (A "nice" pro
gram is one that does not take over the system.) The number i~ between 1 and 
20; a small value is less "nice" than a large value. 
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1 mproving p~ormance 

A demémding background process (such ás <~ compiler or text formatter) can 
slow down the whole ~ystem. You Ciln m<~ke life easier by reducing the 
omount of time the UNIX oystem spends on that program. It will take Ionger 
to run, but will not olow down your other tasks. 

Stopping nmaway processcs 

lf you hnve ot.uted il prncess running in the bockground and need to halt it 
before it tini>he>, yo u con u~e the kili command. Fur example: 

kili -15 2360 

kill >emb ,¡ :'lgnn/ tn the tM¡:;et prncess. A signo! is a special message with one 
ot >everill pre-defined vitlueo. The firot number (after the "- ") identifies the 
>i.~nol to oend; >it.,'llol15 i> il cornmand to terminitte. The ,econd number is the 
I'ID (proce>> ID number) of the proceo> to which to oend the si¡.;nal. 

Yt1u c.1n obtoin the t'ID of a proceos using the ps comrn.and; see "Determining 
which pro,t;ram, Me rurmin¡.( (p~ge 101). lf you know the mme of the pro
,t;ram yo u want tn stop, yo u can use the following command to find its P!D: 

ps -u login_nnrnc 1 grep program_name 1 grep -v grep 

where lvgin_lltlmc i> your login name (truncated tn seven characters), and 
progrn1n_nn•nc io the na me of the program to find. The l'fD is the number in 
the ~t-'U'Ih.i L'tllun1n. 

lt kdl -13 f,1ilo t" h.1lt il f'r"gr¡¡m th.lt ¡,out ul cnntrnl, trv kili -9 in,teild. Thi' 
" 11H1re ~~f~ctive, l'ut J"e' nt1t .~ive the progrilrn a chilnt:<! 1<> clo>e any file> it 
!llil!' h:.' Wtlrkin.~ ''n when1t n:ceive~ the ~i).,'lli\1. 

Y"'' cilnnot kili proce>ses belonging tl' ánother user orto the >ystem (unless 
yt 'U i\ re the runt. t ''~u per-u~er). 

Rzmning command sequences 

You con run ;¡ oec¡uence nf more th~n one cummond from ~ sin¡.:le command 
line. To send severa! commands, one after another, separate each of them 
with <1 semi-<oloo; for example: 

ls > list; vi list; sort list 

Thi> command sequence creates a list of files in a file called lis/, runs the vi 
editor on the li~t. then sorts it. (Note thilt you cannot run vi on the data in a 
pipe.) 

lf yo u want to repeat thio sequence of commands, you can write them in a file, 
then make thc file execute as;¡ command. 111is type of file is called a "script" 
or il "shell script." 

.... 



12. Controiling the wdrk rnvironmrnt 

· For example, to put the preceding command ~equence intn a file called my>
cript that can be u~ed a!> a conunand: 

echo 'ls > list; vi list; sort list' > myscript 
chmod +x myscript 

Now, when you enter myscript (or the name you gave to the file), the com
mands will be executed une after another. 

Nnte that any file of commands you crea te mu~t h.we ib ottributes set to "exe
cutable" before you can run it by typing its name: Otherwi~e. you will ~ee a 
me~~age like thi~: Set 

1!1'.~~~ :~-r .. ·.111:!••:- ···<·· ·,;r~· 

For infnrmatinn nn attributes, see "Changing acce~s permi,,ion~" (¡.>a¡.;e 1\4). 

A~ an alternative, you can e reate a short file contairÍing il li~t nf cnmmanLb: fllr 
example: 

ls > list 
vi list 
sort list 

that will be carried out in the >ame order when the file is executed. 

Running scripts with parameters 

104 

You can make a file uf commands run with different parameters >pecified on 
the command line by u~ing parametrr SldJstztution. This feature leb ynu runa 
script u~ing different data file> or option~ for the programs li~ted in it. Fur 
example, suppose you change your file toread like this: 

ls > $1 
vi $1 
sort $1 

$1 refers to the variable called "1 ". Titis vari;~ble is. replaced with the first 
parameter specified on the command line. So if you en ter: 

myscript myfile 

the word "myfile" is substituted for all occurrences of $1 in myscript as it is 
executed. 

lf you want to pass more than one parameter, you can use the variables $1, $2, 
$3, ... to represent the first. second, third (and subsequent) parameters 
specified on the command line. 
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Chapter 13 

Editing files 

The UNIX system includes severa! editors, each optimized for specific needs: 

vi 

ed 

sed 

This visual editor is used for interactively writing and editing files 
of text. vi is the editor you will use most in the UNIX window. It 
resembles the Desktop editor to sorne extent, but provides no 
menus or help. (There is a variant of vi called vedit that is set up 
for novices, anda variant called ex that behaves like ed, below.) 

The original UNIX line editor, ed is line-<Jrimted; it can only edita 
line ata time. ed is used within shell scripts, and when it is impos
sible to configure a terminal properly. 

The stream editor, sed reads its input file, carnes out a sequence of 
commands, and writes the result to its output file. sed cannot be 
used interactively. 

The UNIX system also provides a variety of tools for formatting, spell
checking and processing text. See Chapter 10 (page 81) for information on 
sorne of the programs available. 

Using vi. 

vi is the standard UNIX too! for edi ting text. lt differs from the Desktop edi tors 
in that, instead of being controlled through menus, it is controlled exclusive! y 
by commands you type into it. · 

Because it is designed to read commands from a variety of terminals, vi has 
two modes: insertion mode and command mode. lf you are new to vi, you may 
find this confusing at first. Try to remember this simple rule: you cannot issue 
commands when in insertion mode (except for the command to switch to 
command mode), and yo u cannot en ter text while in command mode. 

109 



13. EdiJing files 

Starting vi 

Tv start editing a file, en ter: 

vifilmame 

lf the file airead y exists, vi will read it in. lf it does not exist, vi will crea te it. 

When you start vi, you are in command mode. vi has two modes; cornmand 
mode, and insertion mode. In command mode you can issue commands to vi 
and move around your document. In insertion mode, you can only en ter text. 

Stopping vi 

To leave vi you must switch to ~cimmand mode, if you are not already in it. 
You can enter command mode by pressing (Ese). The terminal beeps or 
flashes at yo u if yo u are airead y in command mode and press (Ese). 

There are severa( ways to lea ve vi. Here are the rriost common: 

ZZ Save the curren! file and exit. Oust type a capital • Z • twice.) 
This command will not work if the current file is write-only, or 
you are attempting to edit more than one file. (This command is 
equivalen! to :w :q or :wq.) 

:w Save the current file (w is short for write file). Do not exit. This 
command will fail if the file is write-only. You can save under a 
different name by adding a filename: for example, :w newfile 
saves the current file as nwfile. (Note that the colon(:) tells vi to 
read everything you type until the next (Enter) as a single com
mand.) 

:q Quit vi. This command will fail if the file has c\langed since the 
last time you saved it. (lf you really want to qult without sav
ing, enter command mode and type :q!. This causes vi to quit 
without saving any changes you ha ve made to the c:.1rrent file.) 

:!cmd Execute the program cmd, then retum to vi. The command :!sh 
is not the same as exi ting vi; vi is still running, and when yo u 
exit the shell (by typing exit or (Ctri)D) yo u will retum to vi. 

What to do if you enccnmter trouble 

110 

First press (Ese) twice. lf a command is in progress, the (Ese) key cancels it. lf 
you are in msertion mode, the (Ese) key puts you -back into command mode. lf 
your terminal beeps or flashes when you press (Ese), it means you are now in 
command mode. 
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Using ui 

lf the UNIX window is unreadable, press (Ctrl)L in command mode. vi then 
redraws (refreshes) tf-e window. 

lf you still cannot read the UNIX window, either your terminal is set up 
incorrectly or you are editing a non-text file. Type :q! to exit without saving 
the current file. 

Entering text 

To type text into a file, you must switch from command mode to insertion 
mode. 

To enter insertion mode, press i (for insert). 

To leave insertion mode, press (Ese). The terminal will beep or flash if you 
press.(Ese) again. 

lf you are not sure which mode you are in, press (Ese) until the terminal beeps 
or flashes. You will then be in command mode . 

When you are in insertion mode, anything you type is entered into the docu· 
ment ata position immediately behind the cursor. lf you make a typing mis
take, you can use the (Bksp) key to backspace over the error. When you ha ve 
finished inserting text, press (Ese) to return to command niode. 

Moving around inside the file 

You must be in command mode before you can move ihe cursor around the 
file. lf you are not already in command mode, you can enter it by pressing 
(Ese). 

To move a single character width in any direction, use the arrow keys on your 
keyboard. (The keyboard keys "h "," j ","k·, and "1 • also move the cursor.) 

You can move around in various units: 

word 

start/end 

To move forward or baekward a word at a time, press the • w • 
(word forward) or "b • (backward) key. 

To move to the start of a lin~ or the end of a line, press the "· • 
(start) or "$ • (end) key. -

. sentence To move forward or backward a sentence at a time, press the 
") • (next sentence) or " ( • (previous sentence) key. 

paragraph To move forward or backward by a paragraph, press the " 1 • 
(previous paragraph) or" ¡· (next paragraph) key. 

1 
'' . ' 
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13. Editing ftli'S . 

window To move forward or backward by a window full of text, press 
the (Ctri)F (forward) or (Ctri)B (backward) key or the (PgDn) or 
(PrevPg) key. 

line number • G • (goto). G without a number takes you to the last line in the 
file. lf yo u en ter lG yo u will go to the start of the file. 

To see your current line number, press (Ctri)G. A status line will appear at the 
bottom of the UNIX window, telling you the name of the file, whether it has 
been modified, your current line number, the number of lines in the file, and 
your posi tion in the file as a percentage of the length of the file. 

To make any of these commands repeat, en ter a number (the number of times 
you wish the command to repeat), then the command. For example, to move 
forward f1ve words, en ter Sw. 

Deleting text 

You must be in command rnode befo re you can delete or change text. 

To delete text, use the d command followed by the unü of text to delete. 
Options are: 

... 

.& 

In 

di delete letter (or type x-a shortcut) M 

112 

dw 

dd 

delete word 

delete line 

To delete severa! units of text ata time, enter the number of units to delete, 
followed by the appropriate command. For example, to delete five words, 
type Sdw. 

To delete a range of lines, en ter a command in the form: 

:x,yd 

where x and y are the first and last line numbers in the range to be deleted. For 
example, to delete lines seven through seventeen inclusive, use the command: 

:7,17d 
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Using vi 

Replacing text 

To replace a single letter with another letter, position the cursor over the letter 
and type the r command, followed by the replacement letter. 

To replace an unlimi ted amount of text on the current line with new text, pos i
lion the cursor over the first letter and type R. You are now in replace mode. 
This corresponds to insertio~ mode, but characters you type will replace the 
previously existing text. Yo u can retum to command mode by typing (Ese). 

Inserting text 

To insert text at the start of a line, regardless of where the cursor is within the 
line, type the 1 command. 

To add text toa line, type the a command. This puts you into insertion mode, 
but text is added after the current cursor position. 

To add text to the end of a line, regardless of where the cursor is in the line, 
use the A command. 

Modifying text 

To change the case of text (from uppercase to lowercase or vice versa), u:;e the 
- command. Place the cursor o ver the te;xt to change and press •- • once for 
each character. (The cursor advances by one character ~a~h time you issue this 
command.) 

To swap two characters, position the cursor over the left character and type 
xp. The two characters will be transposed. 

To open up a line below the line the cursor is on, type the o command. 

To open up a line above the line the cursor is on, type the O command. 

To join together two lines, type the command J. The line below the cursor will 
be joined onto the end of the line the cursor is on. 

To undo the last command, type the corrÚña.nd u. The result of your last com
mand will be undone. 

To undo all changes to the current line since you last moved the cursor to it, 
type the command U. 
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Cutting and pasting text using l:Juffers 

A buffer is where vi temporarily stores text. vi has twenty-six -buffers, named 
·a • through • z •. 

To copy a line of text into a buffer, type the command 

"buffer _natneyy 

(the yy command is short for yank). To copy severa! lines, precede the com
mand with the number of lines yo u wish to copy; for example, to copy fifteen 
lines into buffer "a •, type "a 15yy. 

To delete a line of text, saving it in a buffer, use the command dd instead of yy. 

To paste the contents of a buffer into the text immediately above the cursor, 
type the command "buffer _nameP. For example, to paste the contents of 
buffer "g" into your file abo ve the cursor, type "gP. The paste command p 
(lowercase "p ") pastes the buffer in below the current line instead. 

Yo u can cüt or copy a region of text of any size with the markl'1' facility. Place a 
marker in the text at the beginning of the region yo u want to move, by typing 
m followed by a letter ("a" through "z "). This inserts an invisible marker at 
your current position. Now move to the end of the region. To copy the text 
between the cursor position and the mark into buffer" a", type "ay' a. To move 
the text between the marker and the curren! cursor position into buffer "a", 
type "ad'a. 

The command is built up as follows. First, specify that you are gcing to use a 
buffer by typing "a (for buffer "a"; you can use any other buffer you like). 
Second, specify whether yo u are going to cut text (" d" for delete) or copy text 
("y" for yank) into the buffer. llird, use the 'marker commáhd to cut or copy 
the text between the current cursor position and the named marker. Cmarker 

--

;. : .·· . 
•'l''r 

':;:.· 

Sul 

means "go to marku" and marku stands for the mar k yo u placed in the text. Co: 

Searching for text 
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You can search for text if you are in command mode. To search forward, type 
!te:rt, where text is the text you want to find. !f you find it, you can repeat the 
search for the next occurrence of the text by typing • 1 • or • n ". 

To search backward, type • ? • instead of " 1 •. 
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Using vi 

vi searches for text using wildcards, as does grep. The following wildcards 
are used: 

• 

$ 

[ .. ] 

\ 

Substituting text 

(period) matches any single character except a newline. For 
example, /g .. d matches "good" but not "god". 

' 
(asterisk) mate hes one or more instances of the last character 
specified. For example, /f• matches any number of f's, while 1.• 
matches any number of any character. 

(caret) mate hes the start of a line 

(dallar) matches the end of a line 

matches a set of characters. Any of the characters within the 
square brackets will be recognized. 

(backslasñ) takes away the special meaning of the character to 
the right of the backslash. For example, .• matches any number 
of any character, but \ • matches a single asterisk. 

To substitute one sequence of characters for another on the current line, use 
the :sloldlnewl command, where old is the sequence to find, and new is the 
sequence that replaces it. 

To substitute all occurrences of a sequence of characters within a file, type: 

:gloldlsllnewlg 

Yo u can search for wildcards, but should replace them wíth a string of ordi· 
nary text. For example, to search for any word beginning with "cent" (such as 
center, centered, or central) and replace it'with "middle" instead, type: 

:g/cent.• \ /s//middle/g 

· Configuring vi 

vi has a number of intemal variables that can be configured with the 
:set Darname command, where va mame is the name of the variable to change. 

To examine the state of vi's settings, go to _command mode and type :set all. 
Yo u will see a list of settings. · 

lf a variable name starts with "no", it is not set (that is, not switched on). You 
can set it by typing set varname. lf a 'variable name does not start with "no", 
and is not followed by a number, i t is se t. For example, if yo u want to make vi 
ignore wildcards, you must switch off the variable magic. To do this, type 
set nomagic. lf the variable name is followed by a number, you can change its 
value by typing set Darname=value, where Dalue is the new setting you want 
it to have. 
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To make vi automatically begin a new line before you reach the right side of 
the UNIX window, type :set wrapmargin=lS. This makes vi "wrap" the first 
word you begin to type that is less than fifteen characters from the right side 
of the window. (lf you have used other word processors, this-reature may be 
familiar to you as "word wrap.") 

A complete list of the interna! vi variables and their meanings is included in 
the vi manual page. 

Summary of vi commands 
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The following tables contain al! the basic vi commands and variables_ Com
plex commands are omitted; see the vi manual page for details. 

Table 13-1 Entering vi 

Typing this: 

vi file 
vi +n file 
vi + file- -
vi +lpattern file 
vi -r file 

does this: 

starts a t line one 
starts at line n 
starts at last line 
starts at pattern 
recovers file after a system crash 

Table 13-2 Cursor movement (command mode) 

Pressing this key: 

h 
1 
(Space) 
w 
b 
k 
j 
(En ter) 
) 

( 

} 

( 

(Ctri)U 
(Ctri)D 
(Ctri)F 
(Ctri)B 

does this: 

moves one space left 
moves one space right 
moves one space right 
moves one word right 
moves one word left 
moves one line up 
moves one line down 
moves one line down 
moves to end of sentence 
moves to beginning of sentence 
moves to beginning of paragraph 
moves to end of paragraph 
scrolls up half a window 
scrolls down half a window 
scrolls down one whole window 
scrolls up one whole window 
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Table 13-3 lnserting text (command mode, enters lnsertlon mode) 

Pressing this key: 

i 
1 
a 
A 
o 
o 
r 
R 

starts insertion: 

befo re the cursor 
befo re first character on the line 
after the cursor 
after last character on the line 
on next line down 
on the line abo ve 
on current character, replaces one character only 
on current character, replaces until {Ese) 

Table 13-4 Delete commands (command mode) 

dw 
dO 
d$ 
3dw 
dd 
5dd 
X 

5x 

·Function 

deletes a word 
deletes to beginning of line 
deletes to end of line 
deletes three words 
deletes the current line 
deletes five lines 
deletes a character 
deletes five characters 

Table 13-5 Change commands (command mode, enters ins&rtion mode) 

Command 

cw 
3cw 
ce 
S ce 

Funct1on 

changes one word . 
changes three words 
changes current line 
changes five lines 
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Table 13-' Search commands (command mode) 

Corrmand Function Example 

/and finds the next occurrence of and and, stand, grand 

?and finds the previous occurrence of and, stand, grand 
and 

rThe finds next line that starts with The The, TI1en, There 
/[b B)oxf finds the next occurrence of box or 

Box 

n repeats the most recent search, in 
the same direction 

Table 13-7 Search and replace commands (command mode) 

Command 

:s/pear/peach/g 

:l,Ss/fil e/directory 

:g/one/s//1/g 

Result 

all pears beco me pea eh on 
the current line 
replaces first imtance of 
file on each line with 
directory from line 1 to the 
end 
replaces every occurrence 
ofonewith 1 

Example 

pear beco mes peaciz if 
present on the current line 
filename beco mes 
d!rccton;name 

one beco mes 1, on~sclf 
becomes lself someone 
beco mes some1 

Table 13-8 Pattem matching: special characters (regular expressions) 

Thts character. 

$ 

[ ... ] 

Matches: 

beginning of a line 
end of a line 
any single character 
a set of characters (represented by " ... " ; the range can 
either be specified, like [abe] ora range like [a-b)) 
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'md 

:?re 

!in e 

-:e can 

G¡¡ide 

Using vi . 

Table 13·9 Leaving vi (command mode) 

Command 

:w 
:x 
:wq 
:q! 
:!command 
:sh 
!!co1n1nand 

:e file 

Result 

'writes out the file 
writes out the file, quits vi 
writes out the file, quits vi (like :w :q) 
quits vi without saving changes 
executes UNIX command 
starts a new shell 
executes command and places output on current Iine 
edits file (save curren! file with :w first) 

Table 13·1 O Options (: set option) 

Th1s opnon: 

all 
tenn type 
ignorecase 
list 
number 
report 

terse 
wam 

magic 

wrapscan 

mesg 

does this: 

lists all options 
sets terminal to type 
ignores case in searches (on or off) 
displays (Tob) and end-of-line characters (on or off) 
displays line numbers (on or off) 
prints number of lines changed by a line-oriented 
command 
short!ms error messages (on or off) 
tums off "no write" warning befo re escape (on or off) 
allows inclusion of special characters in search pattems 
without a preceding backslash (ón or off) 
prevents searches from wrapping around the end or 
beginning of a file (on or off) 
permits display of messages sent to your terminal with 
the write command (on or off) 
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Using ed 
ed is a line editor; it edits a single line ata time. lt makes no- use of the ternú
nal, and the cursor movement keys associated with vi ha ve no effect. 

lnstead of showing you a window of text, ed relies on Iine addresses. A line 
address is the number of a line in a file, to which a command is applied. Com
mands in ed may all have zero, one- or two-line addresses. (In the latter case, 
the two addresses correspond to a range of lines within which the command 
is carried out.) 

Starting ed 

From the shell prompt, type edfilename, wherejilename is the file to edit. ed 
starts, then displays the number of lines it has read fromjilename. You are in 
command mode. 

Leaving ed 

ed uses vi-L_,¿ commands (of the type prefixed by a colon(:)). (vi is descended 
from ed.) To quit ed, use most of the vi commands except ZZ. Commands are 
not prefixed with a colon. For more information, see "Stopping vi" (page 110) 
or the ed manual page. 

Reading a file 
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To see the contents of your file, use the 1 (list) command. list requires line 
addresses. lf no addresses are given, ed just displays the curren! line. 

To see lines one to ten of a file, type: 

1,101 

The first digit is the start address, and the second digit is the stop addres> ior 
the command 1 (list). _ed displays everything from the start address to the stop 
address. 

To refer to the curren! line, use"." (a period); this is the address of the curront 
line. 

To refer to the last line of the file; type "$ ". 

You can use relative addresses; for example, $-5 means the fifth line befare the 
last line of the file, while .+2 means the second line after the current line. 
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Using ed . 

For convenience, a comma (,) stands for the address pair l.S (that is, the en tire 
file), while a semicolon (;) stands for the address pair .,$ (current line to end of 
file). For example, to list the en tire file, type ,l. 

Editing text 

There are severa! commands for editing text in ed: 

e Change text: this command uses an address. The specified lines 
are deleted, then whatever you type replaces them. When you 
have fini>hed entering text, press (Ctri)D to return to command 
mode. 

lnsert text: this command uses an address. Whatever you type is 
inserted befare the specified line; press (Ctri)D to stop inserting 
text. 

d Delete text: this command uses an address. The lines you 
specify are deleted. 

s/ o/d /new Repiace text: this command searches each addressed line for old, 
and the first occurrence is replaced with new. old can be a wild
card, as with vi. 

lf yo u suppiy a range of addresses to this command, Pach line in 
the range is searched and the first instance of old on each line is 
repiaced with new. 

ed supports most of the same wildcards as vi. For. full details, see the ed 
manual page. 
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Using sed 

sed is a stream editor; it cannot be used interactively like vi or ed. Commands 
to sed are entered in a script file. sed reads a line of input, executes al! the 
applicable commands in its script, and writes the result to its output. lt 
repeats this cycle until there is no more input. 

Running sed 

To start sed, use the following command: 

sed -f script_name < input> output 

where script_name is the na me of a file containing a script of instructions, and 
input and output are the input and output files. 

sed will execute the script until there is no more input. lt will then exit. 

lf you want sed to execute a short command on the contents of a file, you can 
en ter the commands on the command line using the -e option: 

sed -e 'sed commands' input> output 

sed commands 

122 

sed commands are similar to those of ed. However, sed does not allow rela
·tive line addresses, because sed never backs up; it reads through the input file 
just once, from start to finish. 

For a full description of the sed commands, see the sed manual page. 
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Chapter 1 

N~rking overoiew 

This guide provides background and reference material that helps you config
ure and maifltain the various networking services of Open Desktop. 

This chapter describes networking in general and Open Desktop Networking 
services in particular. After yóu read this chap&w, you wül have a better 
understanding of the components that make up the Networking package, and 
you can pick and choose which components you want to configure. We 
strongly recommend that you read this chapter before installing any network
ing software. 

1ñe remaining chapters in this guide describe the networking products that 
make up the Open Desktop networking package: seo• TCP/IP, seo NFSTiol, 
seo LAN Manager Client. UUCP, and MMDF. 

• Chapters 2 through 8 describe TCP 1 IP, including basic maintenance, config
uring serial line communications, using the BINO name server, setting up 

· gateways, using the Simple Networlr. Management Protocol (SNMP), setting 
up remo te printing, and using network time, protocols. 

• Chapters 9, 10, and 11 cover NFS, including basic maintenance, enabling 
and using the Networlr. lnformation Service (NIS), and configuring the 
Automounter. 

• Chap12r 12 describes LAN Manager Client and describes how to share 
resources on your network betweeu machines running LAN Manager or 
seo XENIX-NET. ·. 

• Chap12r 13 covers uucp and its use in transfening files and pertorming 
rernote rommand execution. 

• Chaplet's 14 and 15 describe the two supported mailers provided by Open 
Desktop: MMDF and Mftdmail. 
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• Chapter 16 explains how to configure and adminlster modems and modem 
lines on your system. 

• Chapter 17 provides information on how to salve sorne typica! networking 
problems. · 

Within each of these chapters, you are often referred to manual pages for 
further informa tion. All of the networking manual pages referred to in this 
guide are available online through use of the xman(X) or man(C) commands. 

Introduction to networking 

372 

Networking, simply put, is coruiecting your computers together so they can 
share information. Effective networking increases productivity by using com
puter resources, such as files, printers, and memory, more efficiently. A net
work puts the power of all of your system's hardware and software at your 
fingerti ps. 

Al though tiiere are many different types of networks, they fall into two gen
eral categories: local area networks (LANs) and wide area networks (WAN). 

A LAN connects computers that are in the same office or in adjacPnt buildings. 
Al! the computers on a LAN are connected to a single cable. A computer on a 
LAN can communicate directly to any other computer on that LAN. One LAN 
may also be connected to another LAN via a gateway computer. 

A WAN connects computers tha t can be as el ose as severa! hundred feet to as 
far as across the globe. These connections are made using phone lines and 
sometimes satellite connections, if the distance is great eno¡¡gh. Sometimes a 
computer must go through one or more computers, or gateways, to reach the 
one with which it wants to communicate. 

Most networks are a combination of local and wide area networks. Figure 1.1 
displays a portian of a typical local area network. lt includes severa! client 
computers, a server computer, a printer that is accessible to any machine on 
the network, an Ethernet n.< cable connecting the machines, and a computer 
running Open Desktop, which may be a client, a server, or both. 

Servers, often the most powerfui· computers on the network, store data that 
they make available to clients, other machin~s on the network that have 
access to the servers' resources. You can have one or more ser1ers on a net
work, and a machine can be both a client and server. For example, one rna
chine can serve personnel inforniation while another serves sales data. Each 
machine is, therefore, a server, but each may also be a client to the other rna
chine's data. 
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Figure 1-1 Sample Network 

Ho'lv the network works 

A network, in the physical sense, consists of cables or phone lines. These lines 
connect the computers, and networking cards provide the m~ans to talk 
across theni. However, a network is not useful unless it has prograins on each 
computer that let humans access the various computers on the network. 

Computers on a network have agreed ways of coinmunicating called proto
cols. Protocols dict¡¡te which signals computers use across cables, how they 
tell one another that they have received information, and how they exchange 
information. 
Protocols are more accurately termed protocol suites or protocol families. 
This subtle shift in terminology reflects the fact that the communications func· 
tions are complex and are usually divided into independent layers, also called 
levels. The protocol associated with each !ayer communicates with only the 
lavers immediately above and below it, and assumes-the support of underly
ing layers. 
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In protocol suites, lower iayers are closer to the hardware and higher layers 
are closer to the user. The number of layers and tasks that the layers perform 
depends on who defines them. The following sections describe severa! popu
lar definitions of protocols and how they relate to e¡tch other. 

The lntemational Organization for Standards (ISO) has a seven-layer protocol 
called the Reference Model of Open Systems lnterconnection (OS[), as shown 
in Table 1-1. OSI also serves as a basis for the X.25 protocol. 

Table 1-1 ISO Model 

Layer N ame 

1 
7 Application 

6 Presentation 

¡ 5 1 Session 

4 Transport 

3 Network 

1 
2 Data Link 

i 1 Physical 

The layers opera te as follows: 

Layer 

Application 

Presentation 

Session 

Transport 

Network 

Data Link 

Physical 

Task 

defines how programs can communicate wíih each other 

performs any necessary data conversion 

establishes an enhanced connection (session) with other 
machines 

makes sure information exchanged between computers 
arrives intact and without errors 

makes sure information coming from one corr.puter arrives 
at the correct destina !ion 

makes su re informa !ion gets f~om one end of the cable to the 
other intact 

defines the way inforrnation travels on a cable. A common 
physical-level protocol is the IEEE 802.3 protocol, of which 
Ethernet is a subset. 
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How the network works 

Transmission Control Protocol with Internet Protocol (TCP /IP) has four soft
ware layers built on an underlying hardware !ayer. lts model is shown in 
Table 1-2. 

Tabla 1-2 TCP/IP Modal 

Layer N ame 

4 Application 

3 Transport 

2 Internet 

1 Network Interface 

The layers operate as follows: 

1_ayer Task 

Application accesses the Internet, and sends and receives data 

Transport provides communication between application pro
grams 

Internet takes care of communication amor~g machines 

Network Interface accepts and transmits data over the network 

17~ 
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Correspondence of models 
Table 1-3 shows how the ISO and TCP /lP models correspond to each other. 

Table 1-3 Protocol Familias 

ISO TCPIIP 

Layer Functionality Functionality Layer 

7 Application 

6 rresenta tion Application · 4 

o 

5 Session 

4 Transport Transport 3 

3 1 Network lntemet 2 
-

2 Data Link 
Network Interface 1 

1 rhysical Hardware --
o 

Designing or adding to your nefu.Jork 

Your Open Desktop machine may be a part of an entirely new network, or it 
may become a machine on a network that already exists. lii either case, you 
need to make severa) decisions about your Open Desktop machinP: 

• With what other computers does it need to communicate? 

• Will it serve as a client, a server, or both? 

• Who will use this machine, and what sort of access do they need? 

Common nefu.Jorking administration tasks 
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After you decide how your Open Desktop mad:une fits into the network, you 
need to install and configure the appropriate Networking services ·as 
described in the Open Desktop lnstallation and Update Cuide. You also need to 
update the networking files on other machines ~o that they know of the new 
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machine's·existence. This configuration ensures, among other things, thal 

• all machines on the network know each other's names and addresses 

• individual users will have access to files and accounts on various machines 

• electronic mail is routed correctly 

• the network runs at peak efficiency 

Common tasks that you will perform to ensure these goals include: 

• installing and maintaining networking hardware and software 

• assigning names and addresses to each computer and device on the net
work 

• assigning names and identification numbers (lOs) to network users -,d 
groups 

• performing the commands required to share, remove, and restrict resources 

• upaating all appropriate networking files on your network's machines 

The remainder of this chapter describes the various Networking services used 
by Open Desktop, and provides pointers to the rest of this guide. 

Open Desktop networking seroices 

The Open Desktop networking package cnsists of severa! services that allow 
your computer to connect to both local and wide area networks. 

• TCP/IP provides various protocols for networking.communications that 
other networking packages, su eh as NFS, use. The TCP 1 IP package al so pro
vides end-user progTams such as telnet and ftp that enable remate logim 
and file transfer between systems running TCP f[]'. 

• NFS allows you to export filesystems to the network so that users on other 
computers can use them as if they were local, and to import filesystems 
from remo te servers to your Open Desktop client. 

• LAN Manager Client provides a way to access resources (files, progTams, 
printers, and so on) remotely from other machines running compatible ver
sions of LAN Manager and XENLX-NET. 

• UUC!' enables you to execute commands remotely and to transfer files and 
mai· ·etween remote UNIX systems connected b, oeriallines. 

• Ml\i · ·mtrols electronic mail communications c·-erween machines running 
the . · . Operating system. 

The remamder of this chapter introdu-:es each of these services. lt bt . 
explains the issues involved in configurmg and rnaintaining each service and 
describes many of the files and utilities that each service uses. 
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TCP/!P is the set of protocols and programs us.ed by Open Desktop to inter
connect computer networks and to route traffic among different types of com
puters. "TCP" stands for Transmission Control Protocol, and "!P" stands for 
Internet Protocol. These protocols describe allowable formats, error handling, 
message passing, and communication standards. Computer systems that use 
TCP/!P are thus able to speak a common language, despite any diffurences in 
the hardware and software of the various machines. 
Many large networks conform to these protocols, including the DARPA Inter-
net (Defense Advanced Research · Projects Agency Internet). A variety of 
universities, government agencies, and computer firms are connected to an 
intemetwork that follows the TCP/!P protoco!s. Thousands of machines are 
connected to this intemet, or network of networks. Any machine on the inter
ne! can communicate with any other. Machines on the intemet are referred to 
as hosts or nades, and are defined by their intemet ( or lP) add ress. Defining an 
intemet address is described la ter in this section. 

TCP /!P provides the basis for many useful services, inc!uding electronic mail, 
file transfer, and remole login. Electronic mail is designed to transfer short 
text files. The file transfer application programs transfer very large files con
taining programs or data. They also provide security checks controlling file 
transfer. Remole login allows users on one computer to login ata remo tema
chine and carry on an interactive session. The TCP/!P programs that facilitate 
these services are described in detail in the Open Desktop Usds Cuide. 

The intemet protocol (IP) 
The Internet Protocol, 11', defines a data delivery system.wherein the sending · 
and receiving machines are not necessarily directly connected. IP splits data 
into packets of a given size, which are then forwarded to the receiving ma
chine via the networlc These individual packets of data (often callee! 
datagrams) are routed through different machines on the intemet to the desti
nation network and receiving machine. A particular set of data. such as a file, 
may be broken up into severa! datagrams that are sent separate!y. When you 
use !P to forward datagrams, individual datagrams may or may not arrive, 
and they probably will not arrive in the order in which they were sent. TCP 
adds the reliability that IP lacks. 

A datagram consists of header information-and a data segment. The header 
information is used to route and process the datagram. Datagrams may be 
further fragmented into smaller pieces, depending on the physical require
ments of the networks they cross. For example, when a gateway sends a 
datagram to a network that cannot accommodate the datagram as a single 
packet, the datagram must be split into pieces that are small enougi1 for 
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transmission. The datagram fragrnent headers contain the infonnation neces
sary to reassemble the fragrnerits into the complete datagram. Fragrnents do 
not necessarily arrive in arder; the software module implementing the IP pro
toco! on the destination machine must reassemble the fragments into the ori
ginal datagram. lf any fragrnents are lost, the entire datagram is discarded. 

The transmission control protocol (TCP) 
The Transmission Control Protocol, TCP, works with IP to provide reliable 
delivery. lt provides a means to ensure that the various datagrams making up 
a message are reassembled in the correct order at their final destination and 
that any .missing datagrams are resent until they are corree ti y received. 

The primary purpose of TCP is to avoid the loss, damage, duplication, delay, 
or misordering of packets that can occur under IP. Also, security provisions 
such as limiting user access to certain machines can be implemented through 
TCP. 

TCP provides reliability using checksums (error detection codes) on the data, 
sequence numbers in the TCP header, positive acknowledgrnent of data 
received, and retransmission of unacknowledged data. 
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Other TCPIJP protocols 
The protocols listed in Table 1-4 are provided as part ofTCP/lP: 

Table 1-4 Addilional TCPIIP protocols 

Pro toco! 

Address Resolution 
Protocol (ARP) 

Internet Control 
Message Protocol (!CMP) 

Point-to-Point 
Protocol (PPP) 

Reverse Address 
Resolution Protocol 
(RARP) 

Serial Une 
Internet Prolocol (SLIP) 

Simple Mail Transport 
Protocol (SMTP) 

Simple Network 
Management Protocol 
(SNMP) 

User Datagram 
Protocol (UDP) 

Purpose 

ARP translates between DARPA Internet and Eth
ernet addresses. 

!CMP is an error-message and control protocol 
used by TCP /!P. 

PPP provides both synchronous and asynchro
nous network connections. 

RARP translates between Ethernet and DARPA 
Internet addresses. 

SLIP enables !P over seriallines. 

SMTP is used by MMDF to send mail via TCP/!P. 

SNMP is the protocol u5ed to perform distri
buted network management functions via 
TCP/!P. 

UDP provides data transfer without many of the 
reliable delivery capabilities of TCP. !JDP is less 
CPU-intensive than TCP, and is useful when 
guaranteed data delivery is n()t of paramount 
importance. 

These protocols are described in further detaillater in this guide. 
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TCPIIP end-user commands 
Several TCP /lP commands, described in detail in the Open Desktop User's 
Cuide, provide end users with networking capabilities. Table 1-5 is a partial 
list of these commands: 

Table 1-5 TCPnP Commands 

Command 

ftp 

rcmd 

rcp 

rlogin 

ruptime 

rwho 

telnet 

Configuring TCPIIP 

Purpose 

file tran~fer between machines running TCP 1 IP; these 
machines mayor may not run the same operating system 

remote command execution on another UNIX machine 

file copying between two UNIX machines 

remo te login on another UNIX machine 

status display of local network machines 

displays list of users logged on to local network machines. 

remo te login on a machine running TCP 1 IP; these 
machines mayor may not run the same operating syste 

This section provides information on software and hardware prompts you 
need to answer as yo u configure TCP /!P. We strongly""recommend that yo u 
read and understand this section before you fill in the configura !ion checklists 
located in the Insta/lation and Update Cuide. lnstallation prompts include: 

• system's host name and domain name 

• Internet address(es) for each driver, adapter, or serialline 

• broadcast address 

• netmask 

• hardware interrupt vectors, base memory addresses, and RAM buffer sizes 

System name 
Your system name, or host name, should be unique on ynur network. lt can 
consist of lowercase letters and numbers, must begin with a letter, and should 
be no longer than eight characters. mail and other programs use the syste 
name to identify the corree! data destination. Here are sorne sample val id rr .. 
chine na mes: scosysv, tcpdev, account1. 

1 -,;_ 
t1A- .... : .... "._..;.,._ .. r • .._ ____ • _ _. ___ r ... ·. ' ' 



J. l'lt'fWVTIUfl)5 UUrl VI.CW 

382 

Driver type 
The driver is the software that allows your networkiilg cards or hardware to 
interact with TCP /!P. Each card, adapter, slip line or ppp line that yo u use 
must be uniquely associated with a particular device driver. You can insta!! 
up to four Ethernet cards of one type, up to two Token Ring adapters, and up 
to eight serialline interfaces (four SLIP and four PPP), but yo u can only config
ure one driver ata time. When you are prompted for the driver type, choose 
the type yo u want to configure. 

lnterrupt vector 
Each driver on your system, including those for network cards and SLIP lines, 
must have its own interrupt vector, or IRQ. This vector must not be used by 
any other device on the system. Refer to your networking hardware docu
mentation to determine what vectors the hardware supports. In addition, the 
hwconfig(ADM) and vectorsinuse(ADM) programs list the hardware already 
installed on your system and what vectors are airead y in use, respectively. 

Your netwúking hardware might be pre-configured to use a particular vector. 
lf you want to change this vector setting, you might also need to change the 

1 

[ 

1 

1 
1 

physical jumper settings on the board or runa setup program provided with .; 
the board. 

NOTE A number of networking cards are pre-configured to use interrupt 
vector 3. Your operating system has reserved !RQ3 for the sio (serial input
output) device. You can either di sable this device during your netconfig ses
sion, or choose another vector. 

.• .J. 

IJO base address 
Ea eh hardware driver on your system that performs l/0 (input/output) needs 
a unique memory base address so that the system can locate it. This memory 
address is a three- or four-digit hexadecimal number, must match the settings 
on the board, and must not conflict with any other hardware on your system. 
Ya lid base addresses are displayed when you configure your card. 

Ihickfthin cable 
Sorne networking cards use thick, rather than thin, networking cable. 

• Thin cable provides a direct connection to th!! network without the use of a 
transceiver. Most installations use thin cable. 

• Titick cable connects your networking card to a transceiver, which in tum 
connects to the Ethernet cable. 

,'3 
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RAM buffer size and base address 
Severa! networking cards require a designated space in RAM to do buffering; 
you need to specify this address (as a five-digit hexadecimal number) and, if 
necessary, configure the buffer size. 

1 

NOTE The wdnsetup command is used to change these values for sorne 
Western Digital cards. For more· infonnation on this command, see the 
wdnsetup(ADM) manual page. 

Domain name 
The MMDF ~ail ro u ter uses the doma in na meto route messages, such as mail, 
from mach1:-.e to machine. The doma in name allows your network to fit into a 
hierarchical network structure composed_ of commercial organizations 
(.COM), educational institutions (.EDU), the govemment (.GOV), the military 
(.MIL) ·or miscellaneous organizations (.ORG). Sample domain names are 
sco.COM (the domain name used by SCO) and berkeley.EDU (the domain 
name used by the University of California at Berkeley). 

Base your doma in na me choice on !he following: 

• lf other machines on your netv:Jrk already use a domain name, 
same na me for the machine yo u are installing. 

use !• 

• lf you are creating a new domain and want to use B!ND to connect to the 
outside world, you need to register the name with the appropriate network 
(DARPA Internet, CSNET, or BITNET). To register a dom.ain name, write to: 

DDN Netvvork lnformation Center ·· 
Suite 200 
14200 Park Meadow Orive 
Chantilly, VA 22021 

• lf you are creating a new domain and are not currently connecting to <In 
outside network, use the name .UUCP. 

• lf you will never attach to a netvvork outside your company, choose 
company.COM. 

IP address 
The IP address identifies and differentiates your machir.· from all others on 
the rietwork. It consists of a 32-bit binary number that is usually displayed as 
four octets expressed in decimal and 'eparated by periods. You mus! have a 
unique 1!' addrass for each machine on your network. ln addition, if your ma
chine serves as a routl'r to another netvvork, it contains two or more networ 
cards and belongs to two or more netvvorks. ln this case, you mus! assign each 
carda unique IP address on the appropriate network . 

.:1 A-.·....,,r•~-,... ~ r ,..¡._,,,..,..¡,.;_,... e-- ........... 
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NOTE The IP address differs from an Ethernet address in that it is 
configurable. An Ethernet address is a 6-byte address that is unique to each 
physical Ethernet card. This non-configurable address is assigned by the 
card manufacturer. 

The !P address consists of two parts: a network address that identifies the net
work and a host address that identifies the particular host, or node. Tab!e 1-6 
shows an !P address in binary form, as binary octets, as decimal octets, and a!> 
i t appears in standard notation. · 

T~ble 1 ~ IP address derivation 

binary (32-bit) 

binary (octets) 
decimal octets 

10000100100011110000001000000010 

10000100 10001111 00000010 00000010 
132 147 2 2 

IP address (in standard notation) = 132.147.2.2 

Severa! classes of TCP/!P networks are available, each based on the number of 
hosts a network needs. Network classes supported by SCO are C!ass A, B, and 
C. Use the smallest network class that can accommodate all of your network's 
hosts. Most TCP/!P installations use Class C, but sorne larger installations 

- might need to use Class B. '~ 

384 

Table 1-7lists valid network addresses for each class: 

Table 1-7 Internet address classes 

Class 

A 

B 

e 
Reserved 

Ava1lable Hosts per Netwo!X 

16777216 

65534 

254 

Valid Address Rañges 

1.0.0.1 thruugh 126.255.255.254 

128.0.0.1 through 191.255.255.254 

192.0.0.1 through 222.255.255.254 

224.0.0.0 through 255.255.255.254 

lf you are connecting your machine to a pre-existing network, the network 
address (for Class A, the first octet; for Class B, the first two octets; and for 
C!ass C; the first three octets) is the same as those of other machines nn the 
network. In this case, you need only concem yourself with creating a unique 
host address. 

lf you are creating an entirely new network and you want to connect to the 
DARPA lntemet, you need to contact the Network lnformation Center to have 
a network address assigned. The full address is shown earlier in the section 
"Domain name·. lf you do not want to connect to an outside network, you 
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Introducing TCP!IP 

can choose any network address as long as it conforms to the syntax si 
previously. ln either case, once you determine the network address, you cat. · 
then crea te the unique host address. 

When you determine the IP address, keep in mind the following: 

• Ea eh Iogical network must ha ve its own network address. 

• All hosts in a network must have the same·network address. 

• All hosts in a network must ha ve unique host addresses. 

• Do not use the following network addresses: O or 127 (Class A), 191.255 
(Class B), 223.255.255 (Ciass C), or any of the addresses shown in the 
Reserved class of Table 1·5. 

Broadcast address parameters 
All datagrams sent by TCP /IP move through all machines in the network path. 
However, each host adapter ignores any packet that does not include that par
ticular computer's IP address in the datagram header. Occasionally, you might 
want to send a message to all machines on a particular network. To do so, 
select a broadcast address for your machine. A broadcast address is one in 
which the host portion of the IP address consists either of all O's or all 25 
The configuration procedure prompts you to choose between the follow'"t 
address schemes: 

Tabla 1~ Broadcast address schemes 

Scheme 

all zeroes 
(decimal 0) 
airones 
(decimal 255) 

Example 

132.147.0.0 

132.147.255.255 

Purpose 

provides compatibility with 4.2BSD 
. systems 

UNIX Operating System Standard 
(RFC-919) 

TI1e addresses shown in the previous tableare for a class B network, and are 
shown as examples only. Your values will be different. lf you are on a net
work that does not contain any machines running 4.2850 UNIX or earlier BSD 
versions, choose all ones. If such machines exist ori your network, choose all 
zeroes. 

netmask setting 
The netmask strips the network ![' '•om the IP address, leaving only the host 
ID. Each netmask consists of bina :mes (decimal 255) to mask the network 
ID and binary zeroes (decimal U, ro retain octets of the host ID of the ' 
address. For example, the default netmask setting for a Class B address "' 
255.255.0.0. 

1 ~ 
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NOTE Always use the default netmask that the installation program 
prompts you for unless you are creating a subnet, a logical division of a 
physical network. lf you create a subnet, also mask the portian of the 
address that indica tes the subnet. For example, a netmask for a subnet of a 
Class B address is 255.255.255.0. For more inforrnation on creating subnets, 
see the chapter "TCP /IP network administration" la ter in this guide. 

TCPIIP over a SUP or PPP serial line 

The following prompts are relevant only to serialline drivers. 

tty line 
This line indica tes what tty the SLIP line connects to. 

• lf you are connecting to COMl:, interrupt vector 4, enter ttylA. 

• lf you are connecting to GOM2:, interrupt vector 3, enter tty2A. 

• lf you a_re connecting toa smart serial card, use the appropriate tty naming 
convention. 

Source IP address 
En ter the 11' address for this host (this end of the serial line). For more infor
mation on determining IP addresses, see "IP address" earlier in this chapter. 

Destination IP address 
En ter the IP address for the remate host (the opposite end of the Iine). 

Baud rate 
En ter the baud rate at which data is transmitted. The default is 9600. 

SUP netmask 
Choose a netmask for this SUP line. For more information on netmasks, see 
the section "netmask setting" earlier in this chapter. 

Maintaining TCPIIP 

386 

After you install TCP/IP, you may never need_ to alter the TCP/IP configura
tion again. However, there are sorne common tasks that occur if you want to 
customize or add to your network. These are described briefly here and in 
detaillater in this guide. 

-, 
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Adding hosts 
The /etc/hosts file is a list of hosts on the network. Network library routines 
and server programs use this file to translate between host names and Internet 
addresses when the BINO (Berkeley Internet Name Domain) name server is 
not being used. 

To add a machine to the network, you must add an entry to all of the !etc/hosts 
files on the local network. Refer to the hosls(SFF) manual page for a descrip
tion of the file forma t. 

Configuril~g the name domain server 
The Berkeley :ntemet Name Domain Sen:er (BINO) provides a distributed 
lookup system for host names and addresses. Enabling BINO overrides the 
default network information file, letc/hosts. For more information, see the 
chapter "Configuring the B!ND name server" la ter in this guide. 

Setting up routing tables 
Routing tables provide the information needed to route packets to their desti
nations properly. For descriptions of severa! possible approaches to maint.?' 
ing routing information, see the chapter "Gateways and routing" later in 1 

guide. In addition, the chapter "TCP 1 !P network administration" contains a 
section on obtaining informa !ion about the system routing tables. 

Establishing user equivalence 
Yo u can control who has access r,. a machine through the network by estab
lishing user equivalence within the ietc/hosts.equiv and .rhosts files. The rlogin, 
r~p. and rcmd commands use t:J:¡ese files to verify access pri vileges. For infor
ma !ion on how to use these files, see the section "Network databases" in the 
chapter "TCP/lP network administration" later in this guide. You can also 
refer to the hosts.equiv(SFF) manual page for a description of the file forma t. A 
note in the "Helpful Hints" chapter also discusses user equivalence. 

Setting up anonymous ftp 
Yo u can set up a public ftp account on your system that allows remate users 
to transfer files anonymously from restricted, public directories on your sys
tem. For information on the !etc!ftpusers file, and a description of how to set 
up the public ftp account, refer to the section "Network databases" in the 
chapter "TCP. :p network administra !ion" la ter in this guide. 

<( 
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Altering installation parameters 
You can change many of the settings that yo u set during TCP /IP installation 
by altering the appropriate system files (such as fetc/hosts and device driver 
files) with a text editor or with an appropriate utility, such as netconfig, route, 
or mkdev. The use of such files and utilities, which is documented in the 1 
chapter "TCP /lP network administration," is always preferable to reinstalling [ 
the software. 

Tuning kernel parameters 
You may need to tune kernel parameters by increasing or decreasing 
STREAMS buffers and other parameters used by TCP /!P. Severa! utilities, 
including netstat, configure, and netconfig, help yo u fine-tune your system to 
enhance networking performance. These utilities are described in the chapter 
"TCP /lP network administration.w 

Monitoring TCPIIP status 
You can· use the netstat command to display Internet connections, current 
Internet activity, routing tables, and error messages, among other use fui infor
mation. In addition, you can use the Simple Network Management Protocol 
(SNMP) commands and utilities to further monitor and troubleshoot your net
work. For more information, see the chapter "Configuring and using SNMP 
la ter in this guide. 

Enabling remote printing 
Yo u can enable the remate printing daemon, Ipd, to allow print jobs to be sent 
over the network to remate printers, or to make a printer attached to your 
computer available to the network. For inforrnation on lpd.and its associated 
files, see the chapter "Remate line printing" la ter in this guide. 

System Admz'nistrator's Cuuir 
,~ 

., 
1 •• 

,;r 

•:-_ 



lOO 

ver 
te, 
he 
lg 

> , 

lntroducing NFS 

Introducing NFS 
seo Network File System (NFS} is a product that enables you to export and 
mount filesystems across a network. This allows users on a local machine, or 
client, lo access specified files and direclories from a remole machin!!, or 
server, withoul lhe lime-consuming process of remote logins or machine-lo
machine file copying. 

NFS also conlains lhe Network lnforrnation Service (NIS), which enables you 
to perform common account administration tasks from one NJS server. 

Beca use NFS fils in lo the applicalion layer of TCP /IP, it can communicale 
between many differenl types of hardware and operaling systems, as long as 
lhese systems run TCP /IP. 

NFS mákes use of the following files, commands, and daemons, ea eh of which 
are described in detail in Chapter 9, "Adminislering NFS," of lhis guide. 

• The file !etc/exports lisls lhe exportable filesystems on a given server. 

• The file/etc!hosts informs TCP/IP, and hence NFS, how lo find a given servP• · 
or client. 

• The file ktc/default!fi/esys lists the remole filesystems a clienl may mounl 
and on what server the clienl may find them. 

• The mounl command mounts an exporled filesystem on the client. This 
command invokes .lhe mountd and nfsd daemons. 

lv!.aintaining NFS 

lf you want to export filesystems with NFS, you must create !etc!erports after 
installing Open Desktop. A sample file is shown in Chapter 9, "Administering 
NFS." In addition to creating /etc/exports, you also must ensure that the follow
ing conditions are true: 

• The !etc/hosts file on each server and client musl contain the names· and IP 
addresses of each server and client you want to access. 

• The /etc/default!jilesys file on each clienl musl contain the names and loca
tions of all of the filesystems thal you wanl lo access. 

After you edit these files lo satisfy these conditions, you may want to fine
tune NFS as shown in Chapter 9. 
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LAN Manager Client is a program running under Open Desktop that allows 
other computers on a LAN that 'run compatible 'servers to share resources. 
Resources can be any of the following: 

• files 

• directorie~ 

• programs 

• printers 

• plotters 

• tape drives 

LAN Manager is designed so that users can access files and printers on other 
computers running LAN Manager simply by typing a command on their own 
computer. Because LAN Manager runs on the DOS and UNIX systems as well 
as Open.Desktop, you can ha ve PCs, multiuser UNIX system~. and Open De~k
top workstations sharing resources on the same LAN. 

To use LAN Manager correctly between Open Desktop and UNIX wstems; yo u 
must maintain user (UID) and group (CID) consistency between the machines 
on vour network. lf you are connecting existing computers in a network for 
the first time, be certain that user IDs are comistent from computer to com
puter. lf yo u are adding your Open Desktop machine toan existing netwprk, 
vou should create user accounts and groups with lOs that match those found 
throughout the network. User IDs are defined by the sysadmsh(ADM) 
Accounts e::.· U ser ~Crea te selection and placed in UN!?< system data base 
files, including !etc!passwd. For information on adding user accounts, see the 
"Administering User Accounts" chapter in the Administmng O¡;rratin¡.; System 
SfTViccs portian of this guide. For information on maintaining ID consistency, 
see the passwd(C), and passwd(F) manual pages. When you create new u,er 
occounts or change account information, keep in mind the following: 

• Always use the sysadmsh(ADM) Accounts <-' User <> Create selection tP 

administer accounts. Never edit /etc!passwd with a text editor. Thi> could 
damage the password data base information and. cause your sy>tem to 
refuse further logins. 

• User ID numbers must not be duplicated-among different users. An indi
vidual user can have severa! different accounts on different machine>, but 
to maintain user equivalency each account must have the same user m me 
and ID number. 

.;:; 
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Configuring IAN Manager Client 

When you install LAN Manager Client, the custom utility configures 
LAN Manager Client and adds · your computer · to the network. Befo re 
LAN Manager Client is ready to use, you must configure it with 
netconfig(ADM) as described in the lnstallation and Update Cuide. 

When yo u enable LAN Manager Client with netconfig, yo u are prompted. to 
confirm the hostname and confirm that LAN Manager Client starts \lP each 
time the system is brought into multiuser mode. The most importan! prompt, 
however, asks you to provide a NetBIOS scope identifier for your 
LAN Manager network. 

Al! machines on your network must use the same scope identifier to success
fully communicate with one another. Choose one based on the following 
guidelines: 

• !f you are adding this machine to an existing network, use the same scope 
identifier-that is used on any other machine on the network. On a seo UNIX 
or Open Desktop machine, the scope identifier is found in the file 
ktc/difault!nbconf as the variable NB_SCOPE. 

• !f you are creating a new network that contains only seo UNIX or Open 
Desktop machines, use the domain name (such as sco.COM) minus its 
suffix. For example, if your doma in na me is mycomp.COM, en ter mycomp. 

• lf yo u are creating a new network that also contains DOS or OS/2 machines, 
it is a good idea to set the scope identifier to NULL. 

1 
NOTE To entera NULL scope identifier during netcon!ig configuration, 
en ter two double guates("'') at the prompt. ·-

You can enter a scope identifier or choose the default during your netconfig 
session, or you can change the scope identifier Iater by editing the file 
!etc!difault!nbconf. To change the scope identifier in this file, change the 
NB_SCOPE variable to the desired scope. To set this variable to NULL, edit the 
variable line so that it reads: 

lf you use this procedure to change NB_SCOPE, you must reboot the machine 
befo re this change takes effect. 

Maintaining LAN Mana·-:r Client 
------------------------------------

A common activity that yo u may perform as a system administrator is config
uring LAN Manager Client so that it runs more efficiently. You do so in two 
ways: by altering system-wide configuration parameters and relinking the 
kernel, or by changing default values found in the networking startup file, 
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/usr/líb/xnet/xnetrc. For example, you might decrease the number af network 
buffers available, making more memory available for user programs. For in
forÍnation on these maintenance issues, refer to Chapter 12, •LAN Manager 
client administratian." 

Introducing UUCP 

UUCP, the UNIX-to-UNIX copy program, is used· when your Open Desktop 
machine's netwark connection consists of a serialline and modem connection 
ta another machine. lf yaur mitwork consists of an Ethernet LAN, with or 
without an Internet connection, yau do not need to use UUCP, as it duplicates 
many features found in LAN Manager Client and TCP /fP. 

The following UUCP fea tu res are available: 

• file transfer between your machine and a remate UNIX machine, or 
between remate UNIX machines, with the uucp command; this command is 
comparable to the ftp and rcp cammands 

• remate cammand executian with the uux cammand; this command is com
parable to the rcmd command 

• mail delivery ta and fram remate sites with the mail command via the 
UUCP madem and phane line connection 

UUCP spools requests far cammunicatian until cantact is made with a remo te 
svstem. Yo u can configure your Open Desktap machine ta communicate with 
other machines rarely, daily, haurly, or even an demand. 

UUCP cansists af a variety af administrative and end-user"·programs that help 
you maintain and use UUCP. These programs are described in detail in 
Chapter 13, "Building a Remate Network with UUCP," in this guide. 

Configuring UUCP 

392 

Ta set up UUCP for use, do the fol\owing: 

1. Attach a madem and phane line toa serial part on your computer. 

2. Use uuinstall to configure UUCP on your system by choosing a si te name, 
updating host lists, and configuring dial-i_n_ldial-<Jut lines. 

Nter you perform these actions, you can use UUCP. Severa! uudemon shell 
scripts and the uulog program help you maintain UUCP after configuration by 
polling sites automatical\y, displaying status information, cleaning UUCP 
directories, and so forth. For more information on these programs, refer to 
C~pter13. · 
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Introducing !vf!viDF 

Open Desktop uses MMDF, the Multi-channel Memorandum Distribution 
Facility, to route maillocally and to and through channels (such as UUCP) that 
offer MMDF support. Here are the key facets of MMDF: 

• Domain names are used to ro.ute messages from machine to machine. 

• Channels, such as UUCP, SMTr, or Micnet, are the programs that MMDF 
u~es to move mail from one location to another. Aliases allow you to pro· 
vide your users with shorthand ways of specifying addresses. For example, 
the address info-p1-outbound@brrkl'ley.EDU could be aliased to info. 

• A configuration file, /usr/mmdflmmdftailor, pulls all of the MMDF pieces 
tngether by specifying the local machine's name, domain, company, and 
UUCf' name, as well as desáibing how, when, and where to contact other 
machines. 

Configuring !vfMDF 

After the appropriate files are installed on your system, you need to run 
mkdev mmdf to configure MMDF. Refer to Chapter 14, "Setting up electronic 
mail," for more information. 

Other networking software 
Open Desktop provides two other types of networking software that do not 
fall directly under any of the packages described earlier in this chapter. They 
are: 

o sendmail is another mail routing and distribution program provided with 
Open Desktop. We recommend that you use MMDF, as it provides an 
enhanced feature set and is easier to configure than sendmail. lf you do 
decide to use sendmail, complete instructions on installation and configu
ration are found in Chapter 15, "Sendmail administration," of this guide. 

o cu(C) allows you to dial in and dial out of your Open Desktop computer by 
means of a standard telephone line and modem. In doing so, yo u can emu· 
late a terminal session on a remate machine, or dial into your Open Desk· 
top machine from a remote terminal or computer. Chapter 16, "Using 
mPdems," exolains how to install and configure the appropriate hardware 
on JUr system to perform these actions. 
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Clmpter 3 

Tools reference 

The q¡:¡eroting >y>tem includes tools thilt mensure performance, reconfigure 
the system for better performonce, ond analyze other sy;tem problems that 
orise. The ;ystem odministriltor can use these tools to locilte pmblem oreas. 
The tools described in this section ore: 

sar 

swap 

crash 

ps 

time" 

,,,mple' the st.1te nf the system ~nd prnvides rep<Jrb on \',1rHlll' 'Y'tem
wtde activttie' 

wtth the -1 optHm. reports on the ~mount of ~vailable ,w,1p ,p,1ce. li'e 
the -a nptHJn tD comftgure additional <,W~p devtc~ 

di,pi~Y" v,,nou> kemel 'tructure>. The discu"inn here c•mcentrate' "n 
usmg crash hl view how STREAMS resource>s .1re being u,ed, t.' 'ee the 
current value nf m~ny tun~b\e pM.1meters, and to.studv the state o1f the 
~y~tem at the t1me llf., ~y~tem PANIC crash ha~ m<1ny other u~e-.. th.1t .1re 
nnt discussed here. 

report; nn pmces~ curren ti y executing. 

repnrts t)n ... y~tem re~ilurce u~.1ge dunng the executinn ¡)f ,, cnmm.1nd 11r 

program 

configure a menu-dnven prugr.1m u'ed to mndify the value nf tunable parameter' 
th.1t Me included tn the Operattng System Services cnmponent <~f Open 
Desktop · 

fsck checks the tntegrity ,,¡ ,, ftlesy,tem and attempts to fix any corruptinn 11 

finds 

id tune used to modtfy 'ome tunable parameters that cannot be modified wtth 
configure 

integrity chec~' the Secunty system for corruption 

tunesh an automatic configur~tion too! that adjusts kemel p~r~meter; b.1-.ed •m 
tnfnrm.111nn ynu supply about ynur configura han 

rmomumce and Troubleshootzn'l 
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configure(ADM) - reallocate kernel resources 

848 

The configure utility is a menu-driven program that present~ each tunable 
kernel parameter and prompts for modification. After modifying kernel pa
rameter~. you must relink the kernel by invoking link_unix(ADM), reboot, 
and test the new kernel. To change any kernel para meter, do the following: 

l. Reboot and en ter single-u>er (mainh;>nance) mode. 

En ter the following cummands to start the configure program: 

cd /etc/conf/cf.d 
./configure 

~ sysadm .. U>er> >elect: Sy>tem ·~ Configure<!. Kernel r: Para meter> 

J. The configure m en u ¡, dbplayed. The para meter> are gro u ped by 
category. The meanings of the parameters ·are dbcu»ed in Tunable.>ys· 
tem parameter de>criptions (page H73). 

Chno>e a categury by entering the number preceding it. The rt>>ource> in 
that categorv are displayed, one by one, each with its curren! value. Enter 
a new value for the resource, orto retain the curren! value, >implv press 
(Retum). After all the resources in the category are displayed, configure 
returns to the category menu prompt. Return to the Main 1'vlenu to choose 
another category or exit configure by entering q. 

4. After vou fini>h changing parameters, vou mu>t link them into a new 
kernel. En ter the following command: 

./link_unix 
.. 

~ sysadmsh users select: Sy,tem •: Configure~ Kernel ~ Rebuild 

This assembles each of the kernel modules into a new kernel, which must 
nnw be installed. Linking can take a few minutes. 

J. Boot the new kernel with the following command: 

/etdshutdown 

ti sysadmsh users select: System .-: Termínate 

A boot prompt appears. When you press (Retum) to reboot the system, the 
new kernel i> loaded and run. 

lf problems exist with the new kernel, reboot /unir.old by entering unix.old at 
the !:·:-.oc: prumpt. 
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crash(ADM)- vicw mernory 

Using the configure command fine 

configure abo hns a command-line interface suitable for use hy appliciltion 
developer>. For in;tance, a databa>!:' developer who find; thitl 70 file~ ritlher 
thnn 50 file; need to he locked simultanenu;ly may provide a ;hell script to 
perform the reconfi¡;uration. To find the current value of any configurable 
reoource u~ing the command-line interface, ent€r: 

./configure -y RESOURCE 

Here RESOURCE is the name of the tunable parameter (in uppercaoe). To 
change the value of any re;ource from the command line, en ter: 

./configure RESOURCE=vnluc 

Overriding configure limit warnings 

The C.O!Jfigure utility notifieo you if you exceed certain limits on v¡¡lueo for 
kenwl pari\meters. Thi> prevenb you from ¡¡ccidentillly exceeding il value, 
which could oeverely degrode perfPrmance in oome caoeo. Tlw configure 
menu program verifies thilt you do mean to override the limit>. Yo_u can abo 
u'e:the -o option ilo de~crihed on the configure(ADM) manual poge to over
ride a configuration limit. The override option only work> if you ore opecify
lllg a para meter on the command line; yo u cannot use it with the menu. 

crash(ADM) - view memory 

The crash(A DM) utility allows yo u to ilnalyze the core ifnage of the operating 
>y>tem. lt i> frequently u;ed in po>tmortem analy>i> of a ;ystem I'ANIC, but 
Ciln ilbo be run on an i\Ctive sy>tem. crash is not primarily an ildministritlive 
tuol; it is most useful for debugging the kernel after imtalling driver> ond 
other kernel-leve! code. 1'-<onetheless, crash provides sorne information thilt 
con help you monitor the performilnce of your system ond troubleshoot >y>
tem problem> that orioe. This documentiltion provide> informatinn about 
crash report; relilted to the>e topio; oee the crash(ADM) manual page for full 
information abnut using crash. 

Initializing crash 

You must be logged in as root to run crash. The full command to begin the 
crash session is: 

;-·-¡-: .• -~. [·e dumpfil~ ·: nnmtlist[ : .-. outputfiltl 

The dumpfile io !drv!mem for an active system (the default), or the name of the 
file that contains the memory dump you saved when rebooting the system 
after a >ystem I'ANIC. nnmelist is the na me of the bootable kernel image, usu· 
ally !unrx unless yo u booted the system under a different na me. 

. ,. 



3. Tools ref!'rence 

W~en crash is initialized, yo u see the following display: 

The "> " is the crash prompt; en ter the crash function yo u want followed by 
any options yo u need and (Retum). Note the following: 

• The -w option redirects the output of the com"rr1and to the file specified. 
For example, -w var_stats writes the output of crash var to the var _stats file. 
You can use -w on the crash command line to redirect all crash output toa 
file, or yo u can use -w on the function line to redirect the output of that par
ticular function toa file. 

• Any crash function can be piped to any shell function. For imtance. the 
wmmand var ! cat >>file takes the output of the crash var function and 
<~ppends it to the end of file; var! lp redirects the output of this ~ame com
mand to t!"le line printer. Note that the exclamation point "!" serYes as the 
pipe symbol from within crash. 

• Use the q function to end the crash session. 

The crash stat command is a good starting place when analyzing a postmor
temdump. stat lists offsystem statistics (such as the system name and time of 
l'AN!C) that you can use to verify that you are looking at the right dump. The 
crash panic command will usually contain the last l'ANlC message that was 
displayed on the console. 

crash strstat (statistics about STREAMS buffers) 

ssn 

Use crash strstat to view curren! usage statistics on the STREAMS buffers for 
vour system. This information can be used to ;elect correct value~ for the 
~BLKn tunable parameters and other tunable parameters di;cu;sed in 
"STREAMS data" (page i!Ró). The following example shows a ;ample ses>ion 
using the crash strstat utility. The li>tings are associated with the following 
parameters: 

streams 
queues 
data block size n 

NSTREAM 
NQUEUE 
NBLKn 

The listing "message blocks" is a composite number based on the total block 
allocation; it does not correspond to a kernel parameter. The NBLKn data 
blocks are also known as STREAMS buffers. 

System Administrators Cuide 



Sample crash strstat output 

' /etc/crash 

· strstat 
;-:-;::~ 

:· •. ::-:. l _¡ .~ -. ~· .-

.:,H -1 t·.,¡¡·,._ r .. r.1L: 

-~~r,i r ,r·:·k F::~ 4 

: .í •. l ! . ' '. ~: 

::J ' . \ 1· ! ' 
, . k 

.~ ,j " 1 ; .,- \ 

1 ~ '~ . ,; :· ,. ' 
' ' , . ' .. 

'i.., . .1 1 ,. " ' 

quit 

·' 

-
.·. 

' .. 
·' 

~ ..... 

" ~ 
" 

-" . 
-o . 
-·' -

~C;~'-1, 

.f[)"l(¡ 

('(1,'JF"J(; 

\1·5 
(12 ~ 

! ~ =-.: 
1 l (,~ 
~ ~. (· 

1 ,_ .. 
,, 

l :, ~ 

~ :' 4 
" '-
~? 

411 

crasii!AVMJ- uuw memory 

AL:.,: K· ::'REE T¡ i'r'AL ~AX FAIL 
R4 R4 111)¡) PG o 

:M 1) 244 2 (, 2 ~ \SS o 
: :1 :) i100 i3121 ¡q P" .J n 
1 :1 r; 1 00'1 10~ao2J 1" _,_ i Q.1 ,, 

~ rl (, 2 L1 rl 7 1 1 Q ~ 

" l f1 G ll:'i40 :12 ') 

' 1 ¿ (, 7 .1 J ¡ 7! ¿ o o :l -
n R l : S2c,or~ ¡]a 1 t.s 
'•\ ]', iR'i01 P,) i J 

" () ~ ]1040 1 o e 
!1 4H ::~Hh fl 
,• 40 1&0~ G '· 

1 2 1¡1) 

The followin¡:; table defines the column headings used by the strst::t display. 

STREAMS display headings 

Head~ng 

CO:-JF!C 

ALLOC 

FREE 

TOTAL 

.\ tAX 

Descnption 

number of items curren ti y confi¡:;ured 

number of items currentlv allocated 

number of items available for allocation. This numoer is the 
difference between CONFIG and ALLOC. 

number of attempted allocations since system startup 

highest number of items allocated at one time since system 
startup. 

FAIL number of failures due to insufficient free items since system 
startup 

A non-zero value in the "FAIL" column indica tes that a request was made for a 
buffer and that no buffers of that size were available. STREAMS failures 
degrade system performance and, in extreme cases, cáñ cause your system to 
lock up. In this situation, use the configure(ADM) command to increase the 
number of buffers. 

-r_iormance and Troubli"Shootin~ 851 ,, 
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var (values of hmable parameters) 

The crash var command li~t~ the value~ of the tunable parameter~ that are 
Ii~ted in the var ~tructure. The~e ~ame v~lue~ are li1>ted when vou run config
ure(ADM) or sysdef(ADr--·1), but the crash li~ting b u~eful when you want to 
check a value when yo u are rUJming crash. 

fsck(ADM) - check and repair filesystems 

The fsck(ADM) prngram ~hould be run on all file~v~term after any ~ystem 
cra~h or abnormal sv,tem terminatinn. fsck checb file~y,tem integritv.· 
Gecause filesy~tems are not unmounted gracefully when the ~y>tem crashes, 
the structure of the file,ystem it>eli a> well as u~er, 'ystem, and ilpplicatinn 
file, that were in the prnce» of being updated can be damaged. In most 
ca,es, fsck fixe~ ,my file,ystem problem~; in sorne ca~e~. fsck mav be unable 
tP tix a file, but can recover >nme portion of lhe file in the lo5t•found directory 
nt the fiie_,v,tem. The filew~tem being checked mu~t be unmounted when 
\'IIU run fsc<k; the sy>tem m~.st be in single-user mode when running fsck on 
the rool file>y,tem. lf the file~ystem is corrupted lo a point where fsck is ~-
unable tn recnver it, vou may be able lo fix lhe file~ystem manually with 
fsdb(ADM.) See "Repairing a file,vstem when f~ck 'tnps at ,¡ze check" (page 
'!12) for infnrmillion. Otherwi,e, vou may need tn recreare the filesvslem and 
re,tme the data from il backup. 

Filesv,tenb 'hould alwilys be checked after a ,y,tem crash befnre th'o'' are 
mounted. Minnr filesystem cnrruption Ciln become wide>pread quicklv : vou 
continue tn read and write a cnrrupted filesy>tem. fsck ciln be run with the -y 
option sn that it will automatically attempt to fix any files~tem wrruption it 
finds. fsck -y runs when rebnoting the 'ystem if lhe i!ppropriilte string is in 
the files that control the booting prncess are sel up appropriately: 

Filesystem 

ront 
;di others 

Stnng 

FSCKFIX = YES 
r,ckflags = y 

File 

;etc /default/bont 
/etc /default/filesys 

Without the~ line~. fsck report> each error it finds ¡¡nd wait> for you to 
respond before it attempts to fix it during reboot. This prevenb the automatic 
reboot feature from working if ¡¡ny filesysten:s ~uffered any dam<~ge at all 
from the crash. 
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be replaced by restoring them from backups. Permission and sorne "type• 
problems can be fixed with the fixmog utility. All errors found during the 
integrity check are packaged as audit records that show the audit event as a 
Database Event in the audit trail. · 

1 
NOTE Sume files may be listed as missing in a correctly configured system, 
such as one of the pair lusr/lib/cronlat.allow and /usr/liblcron/at.deny. 

ps(C) - check process activity 

854 

The ps(C) command obtains information about active processes. This com
mand gives a "snapshot" picture of what processes are executing,- which is 
useful when you are trying to identify what processes are loading the system. 
Things will probably change by the time the uutput appears; however, the 
entries that you should be interested in are TIME (minutes and seconds of 
Cf'U time used by processes) and STIME (time when the process first started). 
The folluwjng example contains sample output from the ps -af command. 

Sample output from ps -af 

:. :) l ,, f' 1 L' ~~ ~;-:-:~E ':':'Y 71~:: ('' 1 '-l~A.NL: 

' ' ., " ' - ., • 1 ; ' ' ' 
; 

" " " " 
~~ ¡:~ r~~·4: T: t1:il! ;~,.:;.~¡~-n ·11 

-, •t!l':::• •:1 
.. 

' 1 '· ' " . .. " !·.-~ 1 'r:: 7,') ll:d~ \'i tl."". 

' ; -1 ' -- " 
; 

' -. • ' 1 .. () ' ~ ... lh ':: • ( - ~ 

1 " '- " --. 1 --- ; 

'-' ·, 'l.l ~. -
' --- ' " " . 

1 ' [¡,·¡;7: - l ; 'l,i 
" - - - - l :, : : '_; : '-.. : "i pl 

' " ' "· ... -

' [· ' .; --
- ' ' .. .. 

1 ' : - l ~ -! :l ::¡ p·~ - d .. 

1 

NOTE lf you booted your system from a file other than lunrx (such JS 

/umx.old), vou must specifv the name uf thilt file with the -n option to ps. 
For exilmple, ps -ef -n unix.old. 

See "Run¡¡way processes, stopping" (p<~ge Y36) for infurmation about using 
the ps comm¡¡nd to perform such tasks ¡¡s locilling "runaway" processes (one 
that uses progressively more system resources over a. period uf time while 
you are monitoring it). You can also use ps to find processes that take a very 
long time to execute; you c¡¡n consider using q~n(C} to execute such jobs dur
ing an id le time of the da y. 
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sar(ADM) - system activity reporter 

sar(ADM) provides infonnation that can help you understand how sv~tem 
resources are being used on your system. This information can help yo u sol ve 
and avoid serious performance problems on your system. 

The following table summarizes the sar options: 

sar options 

Option 

-a 
-b 
-e 
-d 
-111 

-n 
-p 
-e¡ 
-r 
-u 
-V 

-w 

-v 

-A 

Reports on: 

file acce~s system routines 
buffer cache activity 
system calls 
disk <~ctivity 
II'C message and semaphore activity 
na me cache 
paging activity 
average length of run and swap queues 
unused memory pages and disk block; 
Cf'U utilization 
proce~;. inode, file, and loe k table statu; 
system sw<~pping and >Witching activity 
1TY device ilctivity 

summ;¡ry of illl reports 

The individual sar outputs are discuooed in alphabetical order later 111 thi~ 
cllilpter. 

How sar works 

lntem;¡l activity is me;¡sured by;¡ number of counters contained in the kernel. 
E.ach time <~n oper<~tion is performed, an associated counter is incremented. 
The sar(ADM) utility gener<~tes reports based on the raw data gathered from 
these counters. sar reports can oe used to.diagnose system problems. The 
two most critica! areas to monitor are memory and CPU usage. The functions 
monitored by sar are discussed in the subsections that follow, including 
;malvsis of sample sar output. sar can either gather system activity data "live"' 
or extract information collected in data fi'-- created by sadc (System Activity 
Data Collector)'. 



By default, the following crontab entry i5 installed in sys file in the 
/usr/spool/cron/cronta!1s directory: 

(1 .... i'\ (1 nr:·r/!il•t:~.l 1 '~.~1 

::e' 4 n ¡.. - ¡ -; .. ' 1 - r, /.~: ..... : 1 l ¡ ('. ' :: .l 1 '- 'i i 

r, ;q • • ¡_t. llJq,¡j!·J~.i':-'.1~ -~ h:Otl _..., !:1:1-J -[ l~f)'! -f.. 

The snl entries produce record~ every 20 minutes duringworking hours and 
hourly otherwi>e. Tlw ,¡¡2 entry write~ a dnily nver<~ge report into the same 
file every hour during work hour~. You can modify the~e entrie~ a~ desired. 
The output file> are in bin;uy formal (fpr com~1achle") and MP ;tored in 
/!l<;r/adm/o;a. The filen;une; have the forillil! >add, where dd is the day uf the 
month. (See the crontab(C) and sar(ADM) manuill pages for morP information 
on modifying the default crontab file.) 

Running sar 

::156 

The ba;ic ;yntax of the sar(ADM) command i; a; follows: 

sar {-pption] [file] 

He re 

option one of the option; described in the folluwing ;ection; 

file name of the file for the day whose statistics you want to view. For 
example, tn view the sar -v report fnr the tenth day of the mnst 
recen! month, the command i>: 

sar -v -f /usr/admlsa/sa 10 

You can also run sar in "real time". Todo this, specify the sampling interval in 
>econds. For example, to take a ;arnple every 15 seconds, tllt'-command is: 

sar -v 15 

The relea;ed system allows ilnv user to run sar in real time. However, the 
file; in the /u>r/adm/sa directory a·re readable only by.root. Change the permis· 

. ;ion; un the files in that directory tl• allow other users to acces> the sar data. 

The examples in this section are not intended to represen! benchmarks; they 
serve tn illustrate how the output can be used. When tuning your system, it is 
recommended that you use a "benchmark" (a progTilm used to evaluafe the 
performance of a sy;tem) and have the system under normal load for your 
application. 

.3.3 
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sar(ADM)- systi;m activity nJIOrlt-r 

sar -a -file access operations •'.1 

The sar ·a option reports the u~e of file acce~s operation~, The operating ,y,
tem routine~ reported are as follow~: 

iget/~ number of files located by i-node entry per ~ectmd 

nameih. number of file~ystem path ~earche~ per ~ecnnd. "nanwi" c,llb 
"iget", ~o "iget/~" i~ always larger than "nc1111ei ¡,". 

dirbk/~ number of directory block read> b~ued per ~ecnnd 

An ex.1mple of sar -a out:,ut, with a 30-:,econd >ampling interval, follo"'': 

;¡¡¡ •. '.1: ' . l..: .. • 11 . 

: ~ : ~ : : : . ;,·r .' .. · 1"11'; . . l ; · : 1k '.: 

, '•. '· 1 ... .., ... ' 

. - ~ ~ : 1·' .: 

- . 1_; . 

:. ·:- . . :-

The lorger the val u e> repurted, the more time the kernel >pend> acce,>ing u:,er 
file>. Thi~ indicate~ how heavily program~ and i!pplic.Jtion:, ilre u:>ing the fiiP
w~tern(s). In generi!L if the ratio of "iget/~" to "namei /:," ¡, greater th<~n :' ' 
"namei/s" is greater than Jll, it may indicate that your filesv:>tem org,mizn. 
¡, inefficient. Refer to "Checking free :,pace on file>y>tem:," (page Y 11) ,¡nu 
"Reducing disk fragmentiltion" (page Y11) for way> to :,olve the problem. 



sar -b -· buffer acti_vity 

858 

TI1e -b option reports the following buffer activity. 

bre.1d/~ JVerJge number ,,¡ phy~icJI blncks reJd inttl the system buffi.r, frnm the 
disk (t1r nther block devices) per secnnd 

lreJd/s JverJge number llf h1gic~l blt>eks reJd fmm sysh'm buffers per '"cnnd 

%rc~che frJctinn nf lngicJI reild' fnund in buffer Cilche (1 00% m mus th.- r~tin ,,¡ 
bre~ds tn lreods) 

bwrit/s .werage number nf phy'lcal block' written frnm tht' system buffer- tt1 d1'k 
(•lf nther block dev1ces) per secnnd 

lwnt/s ¡¡ve roge number nf lngicill blncb wntten 111 syst~em buffer, p.;r sectmd 

"~.wc¡¡che frJcti•ln nf lngicill wntes f11und in buffer c.Kh~e (TOO% minus the r.1t111 nf 
bwnt/s t11 lwrit/') 

preJd/s .werJge number nf physic~l reJd requests per secnnd 

f'Wnt/s ~v .. roge·numb~er nf phy,1cal wnte reques¡,. per secnnd 

The entrie~ that you ~hould be mo~t interested in are the Gtche hit ratio~ 

"%rcilche" and "%wcache", which mea~ure the effectiveness of sy>tem 
buffering: lf "%rcache" falls below YO, or "%wcilche" falb below n5, it may oe 
po~sible to improve performilnce by increa~ing the number of buffer~. lf your · 
appliciltion is 1/0-intemive ilnd you have a IMge memory configuration, you ... 
lllilV wilnt to tune the buffer cache ~o thilt %rcilche i~ ornund ':15 ilnd 'X.wcache 
i~ around HU. The number of buffer~ in the ~y~tem buffer cache Me controlled 
bv the NBUF tunable para meter. See "T uning 1/0 porameters" (poge H43) fnr 
more infurmiltion. 

Technically, 100% hit ratio for the reod Ci!Che ~hould mean better performonce 
than the 90% recommended here, but getting that last 10% of hit> often 
requires so much memory that perfnrm<tnce suffers beca use of the lack of user 
memory for executing proce~ses. 

An example of sar -b output follow" 

".lllÍX ~.2 ~ ¡jg.., L·1 ·¡..,:·~] 

. :2:)7 O!t-.td 1 ~ il't.-·~>.1.'::; \:.-M'!~!:' L .. l :• 

:": 11 .~1 ~ ~ :n 
l-: ,, 

: 11 ~o) 'lr, 
¡., l 1 : ;1 

40 

: .... 1 .•. ~· ..... 1~:1t" r:'t-dd/:: ¡;wt~:t:; 

1 ., Q 1 o (¡ 

1· ~1 o o 

11 
o 
o 

:1 

u 

This example shows that the buffers ;¡re nnt causing any bottlenecks, because 
all data is within acceptable limits. 
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sar -b - buffer activity 

858 

The -b option reports the following buffer activity. 

breod/s owr.1ge number nf physicol block~ reod inh1 the sy~tem buffer, fr.>m the 
disk (•>r nther bhKk devices) per ~ond 

lreod/s overoge number nf logicul bl<xk~ reod from ~y,tem buffer, per ""ond 

%rcoche froction nf i<Jgicol reod~ found in buffer coche (100% minu' the rJtio'of 
breod' to lreod,) 

bwrit/' ,weroge number of phy,lcul blnck' wntten fn>m the 'Y'tt-m buffer, h> di'k 
(nr nther block devic.,..,) per '"""'d 

lwrit/o; .weroge number ,,¡ h>gicol bloc!" written t<> 'Y'tem buffer, per '"''>nd 

":.wcoche frocti•>n nf h>gicol writt-s fnund in buffer c,1che (100~:. mmu' tht- r.1t11> ,,f 
bwnt/' tn lwnt/o;) 

p read h o veroge n u m ber ,,¡ phy,1col read requ"'~ per 'econd 

''wnt/< overoge number l1f phy,1ol wnte reque't- per see<>nd 

The entrie~ thélt ynu ~hould be mo~t intere~ted in are the célcllP. hit ratio> 
"'"~.rcoche" élnd "%wcoche"', which meél~ure the effectivene>s of ~y>tem 

buffering. lf "%rcélche" folls below 90, or "%wcoche" falb below 115, it may be 
po~~ible to improve performance by increo~ing the number of buffer>. lf your 
application is l/0-inten~ive and you have él lorge memory configuration, you 
may want tu tune the buffer cache >O that %rcoche i> arnund ':15 and ·~:.wcMhe 
i> élround XO. The number of buffer> in the ~v~tem buffer cache are controlled 
bv the NBUF tunable porameter. See "Tuning 1/0 parélmeters" (page MJ) for 
mllre infurmation. 

Technically, 100% hit ratio for the read cache ~hould mean hetter performance 
than the 90% recorrunended here, but getting that la5t 10% of hit> often 
requires so much memory that perfornldnce >ufh:>rs becau5e of th':' lilck of u>er 
memory for executing pr<>ce~ses. 

..\n exilmple of sar -b output follow>: 

: ... ' .lll 1 :< 1. 2 - i 3 ::o' ... lP: 1 e~ 'r; 2 
:•, ' \1 tJ¡ f:'l'lJ '-: i! t-rtJ.'~ '\: :"ciC'i.f> fl'•d ¡ r i: : .. ! ::: '" ,l:llt' ¡·: t>dd/; P"'l ' . '~ 
' ' 1 ,, ! ~ " 1' o¡ l' r; 

' 'l 17 ~ •1 ·~r; 1· ~1 o o 
' l ' 1 •. 4 Q •1 

:., ., ... ! n.o.,Jt- •n •! 11 ,, o u 

This example shows that the buffur; Me not Cilusing any bottlenecks, beca u><' 
all data is within acceptable limits. 
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sar -e - system call activity 

The -e option reports system ca lis in the following categnrie~: 

scall /s all types of system ca lis per second, generally about JO per ~econd 
on a bus y 4 to 6 user system 

~read/s read system calb per ~econd 

swrit/s write system ca lb per ~econd 

fork/s fork system ca lis per ~econd, abnut 0.5 per ~ewnd on a 4 to h u~er 
~ystem. Thi~ number increases if ~hell ~cripb are running. 

exec/s exec ~ystem calls per ~econd. lf (exec/;) 1 (fork/~) i~ greater than 
3, look for inefficient SPATH's) 

rchar /s characters (bytes) transferred by read ~y~ te m en lb per ~econd 

wchar /s charocters (byte~) trilnsferred by write ~y~ te m ca lb per >econd 

Typicnlly, reads plu~ write~ account for about half of the totol >Y>Iem colb, 
olthough this varíe~ greiltly with the iiCtivities that are being performed by the 
sv~tem. · 

An exilmple of sar -e output follow~: 

.. ' : !l . . ~ - - ' 

! • .. ¡: 

, - ~ ".: 

. .. : ~ ' -
., !: 1 ¡ 

This report is of intere~t mo;tly for progrnnuner~ who ore le>ting opplicotion 
program>. lf ~call/s i~ greoter than J!Hl over an extended period of time, it 
moy indica te inefficient wde for npplications that are running. 

Note thilt the XEN!X >y~tem vmstat(C) command that i> ilbo ;upported on 
Open Desktop provide~ cumulative ;tatistics obout ~y~tem calb executed 
(vmstat -s) and number of forks (vmstat -f). 

3?-
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sar -d- block device activity 

860 

The sar -d option repnrts the <Jctivity of block device~ . 

device 

"'l 10 1u~y 

aVWilit 

. 
n<Jme of the block device(s) th<lt sar i~ monitoring 

percent of time the device W<l~ servicing <1 tr<Jn~fer reque~t 

;¡ver<lge number of reque~ts oubt<Jnding during the period of time 
(meilsured only whe11 the qut;>ue i; occu .. pied) 

number of re.1d <111d write triln~fer~ to the device per ~ewnd 

number of 512 byte blocks tr<1n~ferred to the dev ice per ~econd 

average time in milli~eCtllld~ that tran~fer reque~b wait idlt;>y in 
the queue (nu·a~ured only when the queue i~ occupied) 

;¡verage time in milli~econd~ for il tran~fer reque~t to be cornpleted 
by the device (for di>k> thi~ include~ ~eek, rotationill latency;a11d 
data tran~fer time>) 

Ai1 example nf sar -di; il~ follow>: 

·. · .. • .... 1 •• -... ,, .... 
" - ,, . 

,, :· 

. ' 

U>ing thi, informiltion, vou Ci\11 >ee lmw otten eñch device i> in u~e. how 
milny reque>b (1111 il\'erilge) <He wiliting for the di;k, ilnd how quickly the di>k 
can find ilnd triln>fer the d;~ta. The ,lbm·e exilrnple wil' tilken while transfer· 
nng diltil from h<Hd di>k (wd·ll) to floppy di;k (fl-0). The i<Hge difference 
between the nurnber; for the two device' illu;trilte~ the perforrnilnce ildVi\11· 
t,lge; of h<Hd di;b. 

\Jt>te thilt queue length; ilnd wilil time; <He llll'il>ured while the queue had 
>ornething on it. lf busy is ;m'lll, IMge queu!o'~ ilnd service times prnbably 
repre;ent the periodic sync effurb by the ;y;tem. tu ensure that illtered blocks 
ore written to the di;k in il tirnelv fil>hion. 

The optirnum ·,-tup i~ to keep the "";.,[lu;y" nurnber high and the "avque· 
number low. Todo thi;, billilnce file;v;tem~ ilnd ~wilp ueas ilcross all disks 
;¡nd contrnller> or ho>t ildi!pters. See "Di>k load billilncing" (p<~ge 907) for 
more information. 

System Administrator's Guidt 
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sar(ADM)- system activity rr¡>ortcr 

sar -m ·- interprocess communication 

The sar ·m option reports on interprocess communication activities. Me~~age 
and semaphore ca lis are reported as follows: 

msg/s number of message operations (sends and receive~) per second 

sema/s number of semaphore operations per second 

An example of sar -m output follows: 

:) . : •,. r, ~ 

. "') .. 7 "l.! 
:) :: ..¡ oi ~ 

~~-.:~.12 
. ' ". 

lf yoii are not running i!pplication progrilms that u~e me~~ilge> ilnd Sy>tem V 
>emaphures, these figures will illl be equill tn 11.00. lf ynu ue u>ing the>e 
inte_rproce>~ communications facilities and either m~gh or >ern/s b greilter 
than llKl, the application is not u~ing the ~y>tem efficientlv. Seé. "Me~>age 
queue," (page HKl) and "Semaphore"" (page HS4) for informiltion ilbouUun
ing the,e para meter>. 

sar -n - name cache activity 

The sar -n optinn reporb the na me cM he ,tati>tic~. 

c_hits number of cache hits 

nu mber of cache mis~e~ 

hit to mi>~ ratio as a percentilge 

An example uf sar -n foli<>ws: 

r
.' ., . 1' 

• _, f l 

• 1 '~ 

. ! l ~ : 

' 

. 1-' 

·• . 
·-.J 

The namai cacheis imprnves the time required to se<Hch a full pathname when 
first accessing a file. Generally, the higher the "hit%" field the better. lf the 
"hit%" consi~tently fa lis below 90"1.., increase the value of S5CACHEENTS and 
associated piuameter~. See "Tuning 1/0 parameter>" (page H4J) and 
SSCACHEENTS (page H79) for more information. 

rrrjonnancr and TrouúleshootmR 
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3. ·¡ ools rcfr'TC'nce 

sar -p - paging activity 

362 

The -p option reports paging activity. The following page rate~ are recorded. 

vflt/s number of addre~~ tran~lation page fault~ per ~econd (valid pilgl:! 
not present in memory) 

pflt/s number of pilge f¡¡ults fmm pmtl:!ction t>rror~ pt:>r ~t:'mnd (illt:>gal 
acce~s to p¡¡ge) or. "copy;<m-write~", pflt/~ gt:>nt:>rally wn~i~b 

entirely of "copy-on-writes" 

pgfil ¡., number of vflth per ~econd ~ati~fied by a page-in fmm the file
system (each pgfil cau~e~ two lread~; ~ee sar -b) 

rclm/> number of valid page~ per ~econd that the ~y~tem ha~ rt:>claimed 
(added to list of free page~) 

An example of sar ·p output follow~: 

High value~ (over 100) fpr vlftl> ciln indicilte that application pn>grilm~ nre 
nnt efficient for a paging ~v~tem (pom locality of rt:'ft:>retKe), paging tunitbb 
need ildju~tlllt;'lll, or the me mur y C<>nfiguri\tion i~ inadequilte f< >r the ~y>tem 
h>ild. 

The vmstat(C) commilnd abo repurb ;til!t~ttc; about L'~gmg rtetivitv. An 
example of the mformiltion pwvided by the vmstat -se ·¡n1~11L1 i>: 

'' • : ' • ·.,.¡ ~: i .,, . 

·- - ,j ..... ·,,\·.l :-:·. ;\l"i ! ........ , .. ,¡ :.; ,.lj 

_·,:_:·1~ ..... "'l''..tl[l 

~ ~" -. ' ; 1 J·<- 'i\ '. \ :,.... 

:..r7( 1 i 1 ........... ··'1 :¡) ... 

~ ;c.~4 (..l ;-~ ~:-· :1 -·. 

::,~ ::;-.;d¡::?l!l<:J 'II..Lt il r..:>-1J·•n 

(,_~ ~*'d;-:'pt!l·.J in d t-Jl''n 

" 7 :.'."4 ?fét-<~' ,·.;lls 

This output is representative of a sy;tem where exce~~ive pagmg may l>e 
degrading performance. 

'iO 
SyMrm Administrator's Guidt 

1 



-- ---- - ---

sor( ADM)- systcm activity n1•nrlt'r 

~ f) sar -q - process throughput 
' -.~ 

_The sar ·q option reports the average queue length while the queue i~ occu
pied and percent of time occupied. 

runq-sz run queue of processes ready to run 

'Yorunocc percentage of time the run queue is occupied 

swpq-sz swap queue of processes to be swapped out 

'Yoswpocc percentage of time the swap queue is occupied 

An example of sar ·q follows: 

ll:·:·O:~f" lll11Q·::: ~!Ulh.:C'r S"'lXI·!iZ t:;wpCC'I 
: ; . í.; ·ll7 1 . 1 Cito! 1 . S , r-

¡:,-~,.17 :o •J 1.0 1¡ 
:}:i•J:27 \.0 ~? 1.0 ~·1 
AVt'!il~t' :.1 74 1.2 1'1 

lf "%runocc" is greater than '10 and "runq-sz" i~ greater than 2, the CI'U i> 
heavily loaded and response time may be degraded. In this case, moving to ~ 
multiprocessing configuration might improve system respome time. lf 
"%;wpocc~ is greater than 20, more memory or fewer buffers would lwlp 

·red u ce ;wapping/paging activity. 

sar -r ....:.:. page añd swap usage 

The -r option records the number of memory pages and swap file disk blocks 
that are currently unused- The following are recorded. 

freemem average number of 4K pages of memory available to U>er pro
cesse; over the intervals sampled by the command 

freeswap number of 512-byte disk blocks available for process ;wapping 

An example of sar -r output follows: 

t:;J:X 111~1X 1.2 2 i1&Cl Ol!lE/92 
!~.L'!:Sl [Jt-t'IJIE>m tJ!:"(":-ownp 

:2:~•.:S2 2~"~!-' )848 

rnjomumce and Troubleshootin>t 
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3. Tools rrfi>rrnce 

sar -u- CPU utilization 

Só.f 

The CPU utilization is lbted by sar -u (or by the sar comrnand with no optinn~ 
!ipecified). At any given moment the proce~~or i~ either bu~y or idle. When 
bu~y, the proces~or is in either u~er or ~y~tPill mode. When idiP, the proce~~or 
b waiting for input/output completi11n or h<l~ n11 work todo. Tlw -u "Ption of 
sar li~b the percent of time that the proce~~or i~ in w~l!-'m mode ('~:.,y,), u'er 

. . 
mode ('X,user), Wilitin~ for input/output completion ('~· .. wi11). ~nd idiP tirne 
('~:.id le). An example of sar -u foi!Pw>: 

-------, 
.. •,¡:. 

. . ' 
· . .:: .. . .. 

1•· 
1 
1 

In typica·l time~hilring u,e, '.l:.~v' illld ·:-:.u,r ore nbout the 'nllle \'.Jiue. In 'P~ 
cial i1ppliciltions, either of the~e Cilll be lilrger tlMn tlw otlwr witlwut ilnvthin~ 
bemg ;¡bnorm;¡l. A high •;:.wio generillly lllt'illl~ a di,k bottle<wck. A hi~h 
0
/ .. idle, with degraded re>pon~e time, lllilY meiH1 memorv wn,tr~inb; tirne 
>pent waiting for memory i~ attributed to "• .. id le. 

The "id le" (percentage id le) column can"'"' providP ''"ne in,ight int" ,y,tern 
pertormilnce. Thi~ figure i~ normal! y between 411 illld ]()() percent. e\'t'll with a 
IMge number nf iiCtive u~er~. When thi~ tigure fa lb C<llbi~tentlv below JII'X,, 
the chief cnmpetition for re~ource' doe~ not involve memory .11 ~11; the critica! 
re~ource b raw proce~~or power. ( Run the ps(C) C<lllll11~11d "' 111.1ke certain 
that the excessive CI'U u~age i~ <H>t dueto a ru<MWiiY proce" thilt ¡, ~tealin~ 
every >pare CPU cycle.) 

1 f vou Me running a large number of u'er>, it mil y lwlp to 'wi tch to intelli~ent 
'eriill board> if you are u'ing ll<lll·intelligent CilrLb. lntelligent cMd> tilke 
,<>llH~ of the burden off the CI'U rilther thiln ildding t11 the nlllount 11f wnrk it 
hil> tn do. 

In addition, you should exilmine the file~ in /usr!<poC11/¡"ronkrontal•s to ~1:'1:' if 
job~ are queued up fnr penk peri1l(b thnt might better be run nt time> when 
the >y>tem is idle. U~e the ps command lo-determine whilt pmCt'»l:'> nrt' 
heilvily loading the 'ystem. Encourng~ u~er> to run lnrge, nnn-interactiw 
comrnand~ at off-penk hour~. YDc: moy ~bo Wilnt tn run ~uch Cllmmand~ with 
.1 luw prionty by u~ing the nice(C¡ or batch(C) cnmm.1mb. 

Systrm Admimstrator's Cuult 
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sar(ADM)- systrm activity n1'ortcr 

sar -v - system tables 

The ·V option reports the status of selected kernel tables. From this report yo u 
know when the size of these system tables need to be modified. 

proc-sz 

inod-sz 

file-~z 

ov 

number of process table entries pre~ently bein¡; u~ed/allocated in 
the kernel (controlled by NPROC) 

number of inode table entries presently being u~ed/allnc<~ted in 
the kernel (controlled by NI NO DE) 

number of file table entries pre~ently being u~ed/allocated in tlw 
kernel (controlled by NFILE) 

number of times an overflow occurred (one column for each of the 
above three items) 

number of record lock tableen tries pre~ently being u~ed /allocilted 
in the kernel (controlled by FLCKREC) 

The val u es are given as level/table size, meaning the current number of table 
en tries in u!>e and the size of the table. An example of sar -v follow~: 

lr•\ 11 

·' l'o~' ,·, 

: :llhl- .... : (j'/ 

: ~ l ,' ! ()t, ~· 

: ~' .' ! .:.:,: 

. i ,. : 1 \' 1 "' ' c.: 

; ~' . . .. 

Thi~ ex<~mple shows that all tables are large enougfi'lo have no overflow~. 
Sizes could be reduced to save main memory space if the~ are the l11ghe~t 
values ever recorded. 

To see the actual number of these table entrie~ being u~ed currently, U>t' the 
followin~ command: 

S.H ·V 1 1 

The pstai(C) command provides similar information in a different forma t. To 
~ee the actual number of these tableen tries being used currently, you can <~bo 
use this command: 

ore 



.l Tools rrfr'Tencr 

sar -w - swapping activity 

8(,6 

The -w option reports swappin~ and contexhwitching activity: 
ing statistics are report~d: 

swpin/s number of transfers into m~mory ~wr !>~Cond 

The follow-

bswin/s number of 512-byt~-block unib (block!>) triln!>ferrt'd fnr >Wilp-ir)> 
(including initiillloilding of >0111~ progrilllb) per !>t'Cond 

swpot/s number of triln!>f~r> from m~mory to the di>k !>Wilp Meil per 
second. lf greater thiln 1, memory mily need to he incre<bed or. 
buffers decreased. 

bswot/s number of blocks trilmfer,·,·d for ,wap-out!> per !>t'Cimd 

pswch/s process switches per seconJ. Thi~ !>hould be JOto 51! on i1 bu>v 4 to 
6 user system. 

An example of sar -w output follow>: 

t:nlx WllX i.l 2 i•~~. tl~:~Rn~ 

¡·~:5)·44 SWpllll~ tJ:.W\ 1 \/~ ;.,.;~~\J~'. !!.•<•,! 1 ,.¡ 

!1·S1:Sr¡_ J. O O i ' ·• n. 1 

lY.~4:l4 0.0 0.·1 
:J . ., ' 
O.C. .. ' 

This example shows that there is >ufficient memory for the currently ilctive 
users. bec;¡use no swapping is occurring. Manv >y>tem ildmini,t~~tor!> aim 
for zero swi!pping, which ciln be ilccompli>hed by i!dding ·phvsic memorv. 
Disk accesses are significilntly !>lnwer thiln memory acce>>e>, >(l ""''mJZJJl).; 
sw11pping activity is importan! for gnod perform;¡nce. 

The vmstat(C) comm;¡nd illso provides informiltion ilbout >Wi!pprng ilnd 
cnntext-switching ilctivity. u,e vmstat -s tn view thi!> diltil. 

Systern Adrnirrzstrator·s Cuid,• 
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sarlAVM)- systmr activity r<1'ort,·r 

sar -y - terminal I/0 
../ 

The -y option monitors terminal device activities. lf you ha ve a lot of terminal 
1/0, you can use this report to determine if there are any bad 1ine~. Activitie, 
recorded are defined as follows: 

rawch/s input characters (raw queue)per second 

canch/~ input characters processed by canon (canonical queue) per ~ewnd. 
Canonical processing recognize~ interrupt character~ ((0 .. 1) by 
default), quit (<\), suspend ((Ctr1)Z), and editing character~ :-.uch 
a~ (Bbp) and kili ((Ctri)U). For example, if the u:,er type,: 

ha(Bk,p)ello 

it increments the value of "rawch/~" by 7 and the value of 
"canch/s" by S. 

outch/s ·output characters (output queue) per second 

rcvin/> receiver hardware interrupts per ~econd 

xmtin/s transmitter hardware interrupts per ~econd 

mdmin/s modem interrupts per second 

Not all terminal drivers are written to produce the,e ~tati~tic~. All seo >erial, 
comole, and p,eudo-tty drivers and mo~t driver~ produced by other \·endor' 
produce the rawch/~. canch/s, and outch/~ ~tati~tie>. 

The nurnber of modem interrupb per ~econd (mdmin/~) ~hould be clo'e to 11 

The ratio of xmtinh to rawch/~ and canch/~. and ·the ratio ot rcvin/> lo 
outch/, ,hould l>e fairly con~tant. For non-intelligent 1/0 card,, the>e rati''' 
~hould be clo~e to 1:1. lntelligent 1/0 driver, move many character> per 111ter· 
rupt. and sorne drivers do not even u~e interrupb, ,o the ratiO> will l'e· 
different. lf the number of interrupts per tran,mitted character ,tarb to 
increase dramatically, it u~ually indica te, abad line that i~ generating extrane
ous interrupt~. 

An example of sar -y output follows: 

.J:l : ( \1': : ' ' ' J • r - > - -
(. ' ,. ! l : ·"" ·;¡; . • ,. ,JI. . "'.!S , '~: r .. , . ·'' xr·tr . :¡, " h!l 

'· ' '1 1 1 ; ' ... ' :1) l ., 
>'¡ ' 1 1 '' ; 7 r ' ;., ., ;o4 ;,Ir 

l f¡ : ', ! : ' 1 c,q ' (, ~ 1 ' 
., q~ \ :1 '1 

A•¡,...! .i~ ... 1 :; (, q 1,4!) :o' Jí¡4 :¡ 

rrrfnrmnnrP nnrl Trrwh/¡,;.chfVltiHrr •'' ~ 



:1. 1 OOIS reJI.'rl'TICI! 

swap(ADM) - check and add swap space 
Swap space is disk storage that is part of virtual nlt'mory. When main mem
ory is exhausted, page~ of proce~~e~ that ¡¡re ~leeping ilWiliting their turn to 
execute can be written out toa ~wap device, thu~ freeing up m¡¡ in memory for fi 
executing processe~. TI1e ~y~tem come~ configured with one ~wi!p device. 
Adding additional ~wap device~ with the swap(A DM) commimd lllil ke~ rm•re 
memory avitililble to user proce~se~. Exce~sive pi!ging degr.1de~ w~tern per
form¡¡nce, but ¡¡ugmenting the ~wap ~pace b a w¡¡y lo milke rPore rnt>mory 
¡¡vaili!ble to executing proce~ses without tuning the kerr1t'l. 

The following command i!dds a secnnd swilp device, !dcz•fq¡•a¡J1. to the w~
tem. The swi!p areil starts O block~ into the ~wap device ¡¡nd the 'Wilf' device 
is 16000 512-byte blocks in size. · 

Use the s~ap -l commilnd to ~ee stilti~tic~ ilbout i!ll the s\\ilf' dt>vices 
currently configured on the ~ystem. 

Running the swap -a commilnd ildd~ il 'econd swc~p device onlv until the >V~
tem is rebooted. Tn ensure that the ,ewnd switp device i' ilvc~ii.JbiP evt>ry 
time the ~y~tem is relmoted, u~e il ~tMtup ~cript in tlw kt.-/rc2.J dirt>ct11ry. F<>r 
exi!mple you could cilll it SOYAddSwilp. 

timex(ADM) 
command 

examine system activity per 

1368 

The .timex commilnd times a command illld reporb the 'Y~tt>rn Mti,·itit>, tlMt 
occurred on behalf of the Cllnlmi!nd .Js it ewcuted. Run witiHlut "Pti'""· 
timex reporb the amount of real (dock) time thilt expired while the C<HlllllilllJ 

wils executing ilnd the illllount of CI'U time (u,er illld W>tPill) th<~t wa, 
devoted to the process. For examp le: 

: ~" i ., ; 

u=-:o-~~ '· l ., J 

s:':; 4 :..r, 

Running timex -s is roughly equivalen! to running sar -A, but it displi!ys W>
tem stiltbtics only from when you is~ued the cormn¡¡nd until the cornrnan 
finished executing. lf no nther progr<~m~ Me running, thi, information u 
help identify which resources a specific wmm¡¡nd u~es during its executin• 
Sy~tem consumption c¡¡n be collected for e¡¡ch appliciltion progrilrn ¡¡nd ust· 
for tuning the heilvily loi!ded resources. 

Systcm Administrator·s Cuulr 
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tuni'Sh( ADM)- automatic configuration too! 

Other information is available if the process accounting software is installed; 
~ee the timex(ADM) manual page for information. To enable process account
ing, rernove the comment characters from the command lines in the 
ktc/rc.d/6/kinit file and reboot the system. 

tunesh(ADM) - automatic configuration tool 

n .. r .. 

tunesh is an automatic configuration utility supplied with Open Desktop. lt 
adju~b the value~ of key tunable parameters ba>ed on information you sup
ply about your system. You should run tunesh soon after installing the sys
tem to determine initial values for these tunable parameters; as you add mem
ory, terminab, file~ystem~. and so forth, you can run the configuration pro
gram again to modify ~y>tem parameters accordingly. 

WARNING tunesh ~ets sy>tem resources to levels appropriate for your sys
teni éonfiguratiPn, but may not result in optimum sy~tem performance. 
Study the sar reports and heed messages on the console about insufficient 
re~ource~· to under>tand the u>age pattems for your particular sy>tem; in 
many ca>e>, you may want todo additional tuning with the configure(ADM) 
command to alinea te re~ource> to meet your usage patterns. 

tunesh ba~e~ the configuration on the information you supply about the fol
lowing: 

• amount of memory (RAM) installed (detected automatically) .. 
• number of filesy~tem> exported and imported vía NF_5 

• number of local file>ystems that will be mounted 

On the server >ystem, yo u are also asked about the following: 

• number of X terminals 

• number of serial login sessions (serial terminals and modems) 

• number of remole login sessions (vía rlogin, telnet, and ftp) 

When running tunesh on the Personal System, the system makes calculations 
that a>sume 2 >erial login sessions, 2 X-terminals, and 2 remate logins, to 
match the limits imposed by the Personal ~'ystem license. 

·- 1::; 
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3. Tools reference 

To reconfigure the system with tunesh: 

1. Login as root and issue the /usrllib/tuneshltunesh command. 

2. En ter the new values as appropriate. 

3. Re link the kernel, following the prompts. 

4. When the program exits, shut the system down and reboot. If you are 
doing this during working hours, you should wam your users that the sys
tem will be unavailable for 10-15 minutes. To shut down the system, make 
thc following sysadmsh selection: 

System ~ Termina te 

lf the system is under use, give people severa! minutes to finish their work 
and log out. 

You can run the program again any time your configuration changes. Every 
time tunesh is used to change the system configuration, a mail message is 
sent to Ú1~ root account with the heading "ODT System cónfiguration log.· 
This message contains a list of parameters changed and their new values, plus 
any error messages encountercd during the tuning process. This mail serves 
as a record of the changes made to the systcm and should be filed w1th your 
Systcm Log. -

XENIX System tools 

Si O 

The pstat(Cl and vmstat(C) commands that wcre originally developed for the 
XENIX operating system are also supported on Open Dcsktop. These com
mands provide much of the same information available thtough the sar(ADM) 
and crash(ADM) commands, but in a differcnt formal. Sec-the manual pages 
for more information. 

System Admznistrator's Guidt 
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Chaptcr 14 

· Getting started with DOS 
-

In all important respects, using Open Desktop DOS Services is just like using 
DOS un a stand-alone personal computer. With Open Desktop, you can: 

• use al! common DOS commands. 

• install and run off-the-sheif DOS applications. 

• use vour computer hardware (diskette drives and printers, for example) in 
stand<~rd DOS ways. 

In addition, with DOS Services, you can: 

• run >everal DOS applications in separa te DOS environments simuitaneously 
and switch between any of the DOS and UNIX windoW's. 

• take advantage of the security capabiiities of the UNIX system, including 
password protection for the whole system and protection for specified DOS 
directories, data files, and prograrns. 

• access UNIX data files and programs, including files within a network 
environment. 

Titis is possible beca use DOS Services creates a virtual personal computer (also 
callee! a virtual PC or v1rtual machine) for you whenever you run DOS. lleca use 
DOS Services virtual computers use the virtual 8086 mode of your 80386 or 
80486 processor, you can run DOS comm~nds and applications under DOS 
Services only if they are compatible with the lntel 8086 processor. DOS Ser
vices does not support DOS applications that require the protected mode 
available on 80286, 80386, and 80486 processors. 

123 
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14. Gttting stmted wilh DOS 

Beginning a DOS session 
' 

You can enter the DOS environnient from the Desktop in one of three ways. 
You can: 

1. Double-click on the DOS icon from the Desktop. (The DOS icon is located 
in the Accessories window, which can be opened by double-clicking on 
the Accessories icon.) 

-or-

2. Double-click on the UNIX icon to open a UNIX window, and then type dos 
at the UNIX prompt. 

-or-

3. Double-click on an icon that represents a DOS program (an executable DOS 
file). 

lf you use either method 1 or method 2, the DOS window opens with the the 
standard DOS prompt displayed: 

C: 

lf you use method 3, the DOS window opens with the the selected program 
already running. For example, double-clicking on the Lotus 1-2-3 icon causes 
Lo tus 1-2-3 to run without first displaying a e: prompt. 

The e: prompt that yo u see alter invoking DOS with either ol the lirst two 
methods tells you that you are using DOS drive C: (the fixed disk). You can 
now use your computer as yo u would use a standard compu~_er rurming DOS. 

See "Controlling the DOS window" (page 146) for more about the DOS 
window. 

Ending a DOS session 
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To end a DOS session and return to the Desktop, type (at your DOS prompt): 

C: qult 

Or, if you are rurming a DOS executable file (such as Lotus 1-2-3), simply exit 
the program. The Desktop reappears, and you can continue to use Open 
Desktop. 
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Using DOS commands and applicatíons · 

Using DOS commands and applications 
All common DOS commands work as they do on a conventional, stand-alone 
DOS computer . 

You can use DOS commands for' routine operations like copying files or listing 
the names of files on the fixed disk or a diskette. There are also DOS com
mands for more specialized purposes such as creating text files and creating 
and executing BASIC programs. These DOS commands are all supplied with 
DOS Services and are described in your DOS documentation. You can also 
install and use off-the-shelf DOS applications in the DOS environment. Admin
ístmng DOS SmJzús in the System Administrator's Cuide provides instructions 
for installing DOS applications for use on Open Desktop. 

In the DOS environment. you. specify directories and give options to com
mands in the usual DOS way. The following command displays the contents 
of the directory \ USR\DBIN in wide format, with five files listed per line: 

C· dir \usr\dbin /w 

lf yo u are a UNIX user who has not used DOS, yo u may be unfamiliar with the 
use of the slash (!) to tu m on options and the backslash (\)as the path sepa
rator. For further information on this syntax, refer to your DOS documenta
tion. 

Changing the default drive: When you enter the DOS environment, your 
default drive is drive C: (the fixed disk) and your prompt is e:. To change 
your default drive to drive A:, be sure you have a--valid, formatted DOS 
diskette in the drive, and type: 

e. a: 

Your prompt changes to A> and yo u can execute commánds from the diskette 
drive. 

lf your system has a second diskette drive, you can use it with DOS by refer
ring to itas drive B:. The diskette drives are available on a first-come-first
served basis. lf one user is accessing a diskette drive and a second user 
attempts to use it at the sarne time, the second user sees a message stating that 
the drive is unavailable. · 

Changing directories: Use the DOS CD or CHDIR command to change your 
current working directory. To change to \USR\08/N, for example, type: 

C cd \usr\dbiD 
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Piping af!d redirecting with DOS: Pipes and redireclion function in DOS Ser· 
vices a_s under standard DOS: 

C: dir 1 aort > contenta 
C: dir a: >> contenta 

All common DOS commands work as you would expect in the DOS Services 
environment, including COPY, for copying files; COMP, for comparing files; 
TYPE, for displaying the contents of files; REN, for renaming files; and DEL, for 
deleting files. 

The more specialized DOS tools for editing files, programming, and configur· 
ing the DOS environment also work in the DOS Services environment. These 
tools incl u de: 

• the EDLIN and EDIT edi tors, and the QBASIC interpreter, 

• batch files, including all standard batch commands, 

• the DEBUG utility, and 

• CONFIC.SYS files. 

Using off-the-shelf DOS applications 

You can use most off-the-shelf DOS application programs in the DOS Services 
environment jusi as you would use them on a stand-alone DOS personal com· 
puter. You can also use custom DOS applications that you might have 
developed. 

To use an application from drive A:, follow the application manufacturer's 
instructions. Typically, you insert the application diskette into drive A:, 
change your curren! drive to drive A:, and invoke the application by name 
from your A> prompt. For example: 

C: a: 
A. wp 

To run an application from drive C:, you must first install the application on 
the fixed disk. 1 Once installed, applications are .executed according to the 
manufacturer's instruclions. For example, if WordPerfect is installed on your 
lixed disk, you can start it by typing: 

C: wp 

l. In most cases.·oas appücations are ircstallcd by foUowing the appücation manuhcturer's instructions. For 
further pmnters on U1Stalling 005 •ppÜcations, see Administmng DOS 5<n7ict:s in the Open Desklop 
Admin.istr.Jtor's Cuide. 
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Using DOS commands and applications 

Booting applications from drive A: 

A few personal computer applications (such as sorne versions of the Microsoft 
Flight Simulator·") must be booted from drive A: because they do not run 
under DOS. (They actually boot their own operating systems.) To use these 
applications on a conventional. personal computer, you insert the bootable 
application diskette into drive A: and power the computer on or press 
(Ctri)(Ait)(Del). 

To run these applications on DOS Services, you use the dosboot command. To 
use dosboot, yo u must be using the UNIX shell and not the DOS environment. 
lf you are currently in the DOS environment, type quit. Your prompt should 
be: or %. 

Only two steps are required to use dosboot: 

1: -lnsert your bootable application diskette into drive A: and lock it in place. 

2. Type: 

dosboot 

When you use dosboót, your application runs independently of any other 
UNIX or DOS activity. This means that files on drive C: are not available, and 
you cannot type quitas yo u usual! y do to leave the DOS environment. 

To end a dosboot session, press (Ctri)(Ait)(Del).2 Your UNIX system prompt 
then returns. 

File pennission errors 

Sometimes the message DOS ·returns is affected by file permission modes. For. 
example, when a DOS commandyou issue encounters a file for which you do 
not have read access, DOS may display a message that implies the file does 
not exist. even though the file does exist. Similarly, if you try to crea te a file m 
a directory for which you do not have write access, DOS may display an error 
message such as File oreac::on error that does not clearly indicate the 
nature of the problem. 

2. Note th<lt you can J.lso use the K ILL CX~ control code dcscnbed an .. Stopping (XJS programs· (p<lge 12q) 1 f .,., .,,, 
J.ppiJc<lbon 1s hung .Jnd does not respond to (Ctri}(Ait)(Qe.l). 
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Inapplicable DOS commands 
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Nearly all standard DOS commands opera te in the DOS Serviees environment 
justas they do on a conventional stand-alone DOS computer. Sorne DOS com
mands, however, are either not useable in the DOS Services environment or 
opera te differently than they do on a stand-alone DOS computer. 

In particular, sorne of them will operate correctly only on a "real" DOS file
system. DOS filesystems are indexed by a File Allocation Table. DOS Services 
emulates DOS filesystems while preserving the underlying UNIX structure, 
which is completely different. 

The following restrictions apply: 

• You cannot use the DOS FDISK command under DOS Services. lnstead of 
running FDISK under DOS Services, use equivalen! UNIX utilities or shut 
down the UNIX system, boot standard DOS, and use FDISK under standard 
DOS. 

• Yo u cannot use SHIP or any other DOS command for parking the fixed disk 
head on the DOS Service~ system. 

• You cannot use the following commands on the shared UNIX/DOS file
~ystem: CHKDSK, FORMAT, SYS, MIRROR, or UNFORMAT. Do not use 
them on Orives C:, D: or j:. 

You can use these commands on a real DOS filesystem, such as the diskette 
drive, ora physical DOS partition. You can also use them or virtual floppies 
and virtual DOS partitions, beca use, though these are portions of the 'shared 
UNIX/DOS filesystem, they are formatted as real DOS filesystems. 

FORMAT may work somewhat differently under DOS S'ervices and stan
dard DOS. A filesystem which you FORMAT under DOS Services may work 
properly under DOS Services but not work properly under raw DOS. lt is 
safest to use raw DOS to FORMAT any disk or partition from which you 
intend to boot DOS .. They will then work properly under either DOS or DOS 
Services. 

Since virtual floppies or virtual partition~ will be used only under DOS Ser
vices, they should be FORMATed or UNFORMATed under DOS Services. · 

• Similarly, you cannot use UNDELETE on any file which is part of the shared 
UNIX/DOS filesystem. But you can use it on any file which is part of a real 
DOS file~ystem. Use UNDELETE on real or virtual floppies or on real or vir
tual DOS partition~. 
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Stopping DOS programs. 

• You can use the DOS TIME and DATE commands to display or change the 
time and date that apply to the DOS environment, but when you leave the 
DOS environment, time and date are determined by the UNIX dock. When 
you reenter DOS, the DOS dock is always initially synchronized with the 
UNIX dock. 

lf yo u issue a DOS command that does not work in the DOS Services environ
ment, DOS displays ¡¡n error message but does not harm your computer in any 
w¡¡y or destroy any dota. 

Stopping DOS programs 
There <~re severa! ways to stop DOS programs that you start in a DOS environ
ment. Most DOS applications include a specific procedure for stopping their 
execution. Whenever possible, you should stop a DOS program using the pro
cedure designed for that program. Sometimes, however, you might want to 
stop a DOS utility that provides no specific method for termination, or else a 
DOS application might get locked into a state where the prescribed termina
tion procedure does not work. lf you run into one of those conditiÓns, follow 
one of these proced u res: 

1. . Use the DOS break character (Ctri)C or (Ctri)(Break) just as you would in 
standard DOS. These functions stop DOS commands like DIR, TYPE, or 
TREE, and sorne applications. When you press (Ctri)C, your DOS prompt 
retums and you can resume DOS work immediately. \ 

2. lf (Ctri)(Breok) does not work, press (Ctri)(Ait)(Del). That is, press (Ctrl) and 
(Ait) ilt the same time; then, while still holding (Ctr~) and (Ait), press (Del). 
This is the key sequence used to reboot DOS on a standard DOS computer. 
In DOS Services, (Ctri)(Ait)(Del) causes the DOS program as well as the 
current DOS environment to abort. You must reinvoke DOS befare you can 
resume DOS work. 

WARNING When you press (Ctri)(Ait)(Del), you could lose data if your 
DOS program is working on open files, just as you would on any stan
dard DOS system. 

3. lf neither the (Break) character nor (Ctri)(AltXDel) properly termina tes your 
DOS process, use the Klll DOS contra.! code appropriate for your terminal. 

DOS Window 
~r Console 

PC Scancode 
Terr111nal 

ASCII 
Tenninal 

(Ctri)(Esc) (Ctrl)K (Ctri)(Esc) (Ctrl)K (Ese) (Ctrl)K 
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Chapter 15 

Finding your way around with DOS 

With Open Desktop DOS Services the entire UNIX filesystem is available to 
yo u. DOS treats itas a DOS fixed disk, usually referenced as Orive C:. 

When you boot DOS on a conventional stand-alone personal computer, y· 
working directory is the root of the filesystem tree. You own all files in 
filesystem and can access them easily with CD (change directory) commands. 
Yo u can also modify any file as yo u please. 

Ir· . pen Desktop, each user has a home directory, that is, a directory contain
ir :he files and subdirectories created and owned by that user. When you_ 
lo-2 n to the UNIX environment in Open Desktop and then immediately enter 
the DOS environment, your working directory is your home directory. (lf you 
change directo ríes befo re entering the DOS environment, however, your work
ing DOS directory is the same ·as your UNLX directory at the time you type 
dos.) You can access your own files and subdirectories like you can on a con
ventional DOS computer. 

The DOS search path 

When you runa DOS program by typing a path name, DOS looks in the direc
tory you specify for the pnogram. lf the P-rogram is there, DOS runs it. lf the 
program is not there, the operation fails. For example, if yo u type: 

C: \usr\ldbin\vpS\vp 

DOS looks in the directory \USR\LDBIN\ WPS for the program WP and runs it 
mtly if it is there. 
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15. Finding your way around with DOS 

· lf you type only the name of the program (for example, wp) without specify
ing its path, DOS looks first in your current working directory for the program. 
lf the program is there, DOS runs it. lf the program is not there, DOS searches 
through the directories in your search path to find the program. 

The DOS search path in DOS Services works ¡¡¡.., the search path on a conven
tional DOS system, with one difference: when yo u en ter the DOS environment, 
your search path is automatically set to be the sarne as your UNIX search path. 
This path includes the directories \ USR\DBlN and \ USR\LDBlN, the direc
tories where standard DOS commands and applications are stored. Yo u can, if 
necessary, override the default DOS search path by using the PATH command 
as you would on a conventional DOS system. Note that the path is often set in 
AUTOEXEC.RAT. 

Naming DOS files and directories 

When you create files or directories during a DOS session ·or using a DOS 
application, your names must conform to standard DOS rules for length and 
character set. 

You can type the name with either uppercase or lowercase alphabetic charac
ter~. When you create a file on a DOS medium (a diskette in drive A:, for 
example), DOS converts all alphabetic characters to uppercase as expected. 
When you use DOS to create a file in the shared UNIX/DOS filesystem (DOS 
drive C:), however, DOS Services converts all alphabetic characters to lower
case. Using lowercase for filenames is conventional under the UNIX system. 
Requiring na mes to be consisten ti y lowercase also prevents yo u from creating 
na mes that are identical except for case, which DOS cannot differentiate. 

Thus, any file you create with DOS Services in the share-d UNIX/DOS file
system can be accessed by either DOS or the UNIX system. 

Differences between DOS and UNIX filenames 
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DOS and UNIX rules for naming files and directories differ with respect tocase, 
size, and character set. 

UNIX is case-sensitive while DOS is not. Alphabetic characters in UNIX file
and directory names are usually lowercase, but they can be any combin.ation 
of upper- and lowercase. Whatever combination you enter is preserved. DOS, 
on the other hand, vinterprets all alphabeticcharacters in file- and directory 
names as uppercase, whether you enter them in uppercase or lowercase. To 
the UNIX system, "chapterl" and "CHAPTERl" name two different files; DOS 
cannot distinguish between the two forms, seeing them instead as the sarne 
na me. 
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Naming DOS files and directories 

DOS limits file and directory names to eight characters plus an optional exten
sion of up to three characters. Traditionally, the UNIX system allows names up 
to 14 characters, although sorne newer systems (including Open Desktop 2.0) 
allow more. Although the UNIX system does not provide for filename exten
sions in the same sense as DOS, a UNIX name can contain a period anywhere 
in the name. Thus, while the UNIX system accepts any legal DOS na me, DOS 
does not allow such perfectly good UNIX names as messagetoall or · 
chapter.seven. 

DOS and the UNIX system accept both alphabetic and nonalphabetic charac
ters in file and directory names, but the UNIX system accepts more nonalpha
betic characters than DOS. For example, control characters and spaces are 
valid characters in UNIX names but not in DOS names. (Note that UNIX names 
containing spaces mu~t be enclosed in quotes.) 

Accessing files with illegal DOS names 

Yo u can use DOS to access any file or directory in the shared UNIX/DOS file
system, whether it was created with DOS or under the UNIX system. How
ever, you must use a special mapped name for UNIX files or directories with 
names that do not conform toDOS rules. These names include: 

• . na mes longer than DOS allows. 

• names with more than three characters following a period. 

• names with nonalphabetic characters that DOS does not recognize. 

• na mes with uppercase alphabetic characters. 

When any DOS utility or application accesses a UNIX name that does not con
form to DOS rules, DOS Services translates, or maps, the name to a legal DOS 
na me by appending a unique index consisting of an apostrophe followed by 
one to three characters. lf necessary, the UNIX filename is truncated before 
appending the index. For example, a file called messagetoall might be mapped 
to the name mess'baq. You can determine the mapped name by issuing the 
DOS DIR corrunand. 

Use the mapped names shown in the directory Jisting whenever you need to 
refer to UNIX files in a DOS command. 
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Examples of mapped filenames 
The following table illustrates the operation of DOS Services filename
mapping on various types of UNIX filenames. TI1e UNIX name is shown in the 
left column. A typical mapped name is shown in the right column. 

UNIX name Mapped name 

Mail MAIL'FPE 
messagetoall MESS'BAQ 
message.tobob MESS'BBF.TOB 
+.toomuch 'PS.TOO 
:rofix ROF'CBL 
:rofix.xtn _ROF'BPQJ(TN 
=.ok 'PP.OK 
MiXcAsE.xtn MIXCA'SU.XTN 
okbase.:=+ OKBAS'QW. ___ 
a.b.c A_B'SV.C 

Note that·you need to use mapped filenames only when you use files created 
under the UNIX system with names that are not legal DOS names. 

.•. 

Displaying UNIX-style directory listings 
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Although you always use a UNIX file's mapped name with DOS commands, 
yo u sometimes want to know the original UNIX file- or directory name. The 
DOS Services udir command displays the contents of a UNIX directory in a 
format that combines the UNIX command ls -1 and the DOS DIR command. 
The first two fields show both the UNIX name and its corresponding mapped 
DOS name. 

The udir -h option displays "hidden" UNIX files. These are UNIX files with 
names that start with a period, which are normally not displayed in a direc
tory listing. For example, this command displays the names of all files in the 
curren! dire<:tory, including hidden files: 

C: udir -b 
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Using DOS drives 

Using DOS drives 

Orive letters are used under DOS Services the same way they are under raw 
DOS. However, DOS Services imposes certain additional conventions and lim
itations. Certain drive na mes should always be associated with certain ·de
vices, for instan ce. 

Orive letters A: and B: should be used only with devices that are functionally 
equivalen! to floppy disks. This includes physical floppies and virtual 
floppies. 

Orive letters C: and beyond are u sed for devices which DOS Services treats as 
hard disk drives. These can include: 

• The UNIX partition used to hold the hard disk filesystem shared by the DOS 
and UNIX systems. 

• Virtual DOS partitions, which are portions of the shared filesystem seta si de 
to emula te DOS disks. 

• Physical DOS partitions on the same disk where the shared filesystem 
resides. 

• :tual DOS-formatted hard disks which are separate from the hard disk 
used to hold the filesystem shared by the DOS and UNIX systems. 

Orives C:, D: and J: are used to access the partition shared by DOS and the 
UNIX system. 

Orive E: is the default designation for a physical DOS partition on the main 
disk (the same disk that holds the partition shared by the DOS and UNIX ~ys
tems). The DOS partition is a special section of the fixed disk reserved for DOS 
files. lf no physical DOS partition is present, E: can refer toa virtual DOS parti
tion. See "Using physical DOS partitrons" (page 156) for more about physical 
DOS partitions. 

Orive letters E: through 1: can be u~ed to refer to either physical or virtual DOS 
partitions. No letters beyond 1: should be used for virtual partitions. 

DOS Services automatic¡¡!Jy a !loca tes room fou;lrives up lo and including N:. 
lf you need more, you must specify that with the LASTDRIVE command in 
the CONFIG.SYS files used in DOS image construction. (See Administering DOS 

Seroii:es in the Systnn Adminrstrator's Gurde for details.) 

Orive letters K: through LASTDRIVE c¡¡n be used for other DOS devices, like 
CD ROM drives. The drivers for these devices are Joaded in the CONFIG .e ' 

file. Starting with K:, DOS Services automatically assigns the next availaL··e 
drive letter to each such device. 

/~ 
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Drive D: 
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Another purpose for high drive letters is for use with the SUBST command. 
SUBST is often used to equate a long pathname string to a two-letter drive 
string. 

$ aubat a: d:\cllenta\reporta\aonthly\june 

Having a series of assignments like the one above can save you a lot of key
strokes when doing operations that require hopping back and forth between 
directo ríes. 

For most purposes, DOS drives C: and D: are the most convenient drives to use 
when you install and run DOS commands and applications. 

The following table illustrates these drive letter conventions under DOS Ser
vices and the sections which follow provide details. · 

Dnve Letter 

A: 
B: 
C: 
D: 

E: 

F: 
C: 
H: 
1: 
J: 

K: to LASTDR!VE 

Used for 

Floppy di~k (real or virtual) 
Floppy disk (real or virtual) 
Accesses the shared filesystem, starting at roo t. 
Accesses the shared filesystem, starting at user's HOME 
directory. 
Default designation for the physical DOS partition on the 
DOS Serv ices fixed disk. Can al so be u sed for virtual 
DOS pa rti tion. 
Available for virtual or physical DOS partition. 
Available for virtual or physical DOS partition. 
Available for virtual or physical DOS partition. 
Available for virtual or physical DOS partition. 
Accesses the shared UNIX/DOS filesystem starting at 
\usr\ldbin. 

Available for other DOS devices. 

Your own files and directorie> on the DOS Services fixed disk are accessible on 
drive D: justas they are on drive C:. On drive D:, however, your UNIX SHOME 
directory is the root of the DOS filesystem. That b, if you are logged in as the 
user ELAINE, the directory D·\ contains the same files as C:\USR\ELAINE. 
Beca use your home directory is the root of the filésystem on drive D:, yo u can
not moye upward. Ths means you can only use drive D: to access files in 
your home directory or the ~ubdirectories beneath it. 

U ser' s Cuide 
\'i . -. - ·- ._ . -----e------

Driv 



Id. 
ve 

')'
en 

:se 

!r-

:he 
~al 

at 

on 
\tE 

the 
\"0 

m-
in 

lid e 

Drive E: 

Drive J: 

Using DOS drivcs 

Orive D: is useful for insta!ling and running sorne DOS applications that 
modify or create files in the root directory. When you insta!! such applica
tions on drive D:, they modify or create files in your home directory rather 
than altering the systemwide root directory (C:\). See Administl'ring DOS SI'T
vices for further information on inst~lling DOS applications. 

Orive D: is unique for ea eh u ser. 

Orive E: gives you access to the physical DOS partition, if available. 11ús is a 
special section of the fixed disk that is reserved exclusively for DOS work. 
Orive E: is usable only if the system administrator has created and forrnatted 
the DOS partition. UNIX files cannot be created on drive E: like they can on 
drive_s C:, D:, and J:. UNIX does not ha ve direct access to DOS files created on 
drive E:. Although drive E: does not share the same files as drives C:, D:, and 
]:, yo u use it like a standard DOS disk drive. 

Orive E: contains no DOS files when yo u first instaJI DOS Services, but as you 
use your system, yo u can add DOS programs, files, and directories to drive E:. 

Orive E: is the same for all users. By default, drive E: is a public resource. DOS 
files and directories created on drive E: are not owned by specific users or. pro
tected by UNIX file prcitection mechanisms. This means that all users can ere
ate files on drive E:, and al! users have the power to remove or change any file. 

Write access to drive E: is available on a first-come, first-served basis. As long 
as nobody is writing a file on drive E:, al! DOS Sen• ices u>er, can read any file 
on drive E:. 

lf your computer has multiple DOS partitions on severa! fixect disks, DOS Ser
vices checks them all. Orive E: always accesses thejirsl primary partition DOS 
finds, which is usual! y on the first disk. For further information on the physi
cal DOS partition, see Admrnistl'ring DOS SI'Tllices. 

The directory f:\ contains the sarrie files as C:\USR\LDBIN. Because 
\USR\LDBIN is the root of the filesystem on diivej:, you can use the ]: drive tu 

install public applications that must be installed in the root directory. 
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Virtual DOS floppies and Virtual DOS partitions 

Your DOS Services system may have one or more virtual floppy drives or vir
tual DOS partitions. These are files within the shared filesystem that are for
matted as DOS volumes. A virtual floppy is a UNIX file which emulates the 
function of a DOS floppy disk. You can store files there and even boot from it. 
A virtual DOS partition is a UNIX file which emulates the function of a DOS 
partition on the hard disk. 

These virtual drives are not useful in the UNIX environment, but you can use 
them with DOS as you would use physical DOS diskette drives or physical 
DOS partitions. Admmistmng DOS Srrvzces in the System Administrator's Cuide 
describes how you crea te and administer virtual floppies and partitions. 

By default, virtual floppies and partitions are not automatically accessible 
when you enter the DOS environment. You must use the dos +a option to 
attach any virtual Iloppies or partitions you want to use during a particular 
DOS session. See • Attachin¡.; devices" (page 1521 for instructions. 

Virtual floppies and partitions have the same access restrictions as the physi
cal DOS partition (drive E:). Multiple DOS processes can read the same \'lrtual 
floppy or partition at the same time, but when a process writes to the virtual 
dev;,e, no other process can read or write to the device until the writing pro
ce;s exits. 

You can u;e the dosopt command as de;cribed in Administl'Tzng DOS Srr.;iccs 
in the System Administrator's Cuide to configure DOS applications or the DOS 
environment to attach specific virtual tloppies or partitions automaticall;. 

Reassigning DOS Seroices drives 

Unless you intend to change standard DOS Services functionality, do not use 
the DOS ASSIGN, JOIN, or SUBST command; to redefine drives C:, D:, E: or ): 
so they refer to other drives or directories. Yo u can, however, use these com
mand; to make other DOS drives refer to the standard DOS Services drives 
without affecting DOS Services functionallty. For example, the following com
mand defines DOS drive M: su that it refers to the subdirectory 
REPORTS\MONTHLY within your home directory (D.\): 

S aub1t a: d:\reporta\montbly. 
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Working with DOS files 

DOS and the UNIX systems use different file naming conventions. See "Nam
ing DOS files and directories" (page 132) for an explanation of the differences, 
along with instructions for working with both types of filenames at the same 
time. 

DOS and the UNIX systems also store text files in different formats. The UNIX 
system•stores text lines as a sequence of characters terminated by a line-feed 
character. DOS, on the other hand, termina tes text lines with a carriage-retum 
character followed by a line-feed character. A file created in one format can 
appear corrupted when accessed by the other. _ 

\ Converting DOS and UNIX. files 
i . 

\Vhen you use DOS in Open Desktop. you can use any file that was created 
with DOS beca use these files are stored in DOS formal even when they are cre
ated on the shared UNIX/DOS filesystem. To use a text file in UNIX formal 
with DOS programs. however, you musl convert the file lo DOS lext format 
using the DOS Services unix2dos command. For example, to convert the file 
/ettt>r in UNIX formal lo the file /tr.dos in DOS formal, type: 

:: un1x2dos letter ltr.doa 

You can also convert the file and copy it from one-drive lo another in one slep, 
as the following example illustrates. 

:, un1xldoo c:bdgtmemo a:budget 

When you crea te lext files with DOS that you wanl lo use laler with UNIX util
i ti es, yo u can converl them to UNIX text formal with the DOS Services 
dos2unix command. For example: 

C· dos2un1x memo memo.unx 

lt 
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You can use unix2dos and dos2unix both in the DOS environment and from 
the UNIX shell. When you enter the unix2dos or dos2unix cornmand in the 
DOS environment, you use DOS filenames, including mapped names when 
appropriate. When you use these commands from the UNIX shell, use UNIX 
(unmapped) names. The following example converts the file message.tobob 
(which would have a mapped name in the DOS environment) from UNIX for
mal toDOS formal and names the DOS file it crea les with a legal DOS name: 

~ unix2doa meaaage.tobob message.bob. 

You can combine these commands with other DOS or UNIX commands · 
lhrough pipes and redirection. For example, lhe following command converts 
lhe file names from DOS formal to UNIX formal, sorts the lext, and appends 
the ~orted text to the UNIX file newnames: 

S doa2unlx namea 1 sort >> newnames 

Do nol specify lhe same name for lhe source file and the target file or try to 
redirecl your outpul back into the source file. TI1e following examples are 
incorrecl: 

-
~ doa2un1x names names 1 incorrect 
S dos2unix namea > names 1 incorrect 

When you omit the largel filename, unix2dos and dos2unix display the text 
file conversions bul do not save them. 

When you do not know the formal of a text file, you can use the unix2dos or 
dos2unix command to convert to the formal you need, just to be sure. The 
commands do not change anything when the file is already in the target for
ma t. 

1 

NOTE Use unix2dos and dos2unix only on ASC[I texl files. These com
mands do not convert programs, database files, or specia!-format files creat
ed by sorne word processors. 

Accessing other users' files 
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DOS Services users have limited access to files owned by other users. 
Whether or not you can inspect or modify other users' files depends on how 
UNIX permission modes are set on your computer. See "Changing access per
missions" (page 84) for UNIX access control. All DOS and UNIX files and direc
tories you create or access in the shared UNIX/DOS filesystem are protected 
by these permission assignments. 

DOS Services, unlike a conventional DOS system, is designed to accommodale 
mulliple users. 11 therefore provides lools for prevenling inspection, altera
tion, or execulion of files by unauthorized users. In general, you cannot 
modify or del ele a file or direclory thal belongs lo someone else. 
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Printingfrom tlw VOS roindor¡• 

With DOS Service~, you c~n re~trict ~cce~~ to your file~ ~o th~t un~uthorized 
u~ers c~nnot ~ee the content~ of your directories or re~d your file;. On the 
other h~nd, you can ~bo ¡.:r~nt other u~ers permi~~ion to modify or delete 
your file> ~nd directorie~ if you so choose. See "Ch~nging ~cce~~ permis~iom" 
(p~g<> X4) a11d "Clllitrnlling acce!">~ lo file,· (p~ge 32). 

The followi11g detault pernli"io11~ are typicnl: 

• U~er~ ca11 in~pect the co11tenb of any directory with the DIR wmmand. 

• u,er' can read the wntenb of anv file (with the TYPE command, for exnm
ple). U>ers ca11 abo copy any file to their own directories. 

• U~ers ca11 run programs cnntnined in any directory. 

• U>er> can11ot modify or delete file~ ur directorie~ belonging tu other u~er~. 

DOS applicatioñs and file pennissions 

Remember thilt 111·.·>l DOS applicatio11:, are de~i¡.,'lled for a >il1gle-u>er environ
ment. When med with DOS Service> in a multiuser environment, mo>t·DOS 
application' do not pmtect your file' from bei11g simultaneou~ly updated by 
yo u e1nd illltlther u..,er with write perrni~~inn. 

Yo u >hnuld con>ider carefullv which combinatio11 of file a11d directory permi>
'i"l1' give yo u tlw mo>t app;opriate protectio11. For exarnple, lo prevent :a file 
from bei11g >imultaneou>ly updated by >t11neo11e ebe while you nre worlc.i11g 
011 it, you could temporarily remove execute permission for the directory con
tainmg that file for all other users. This would preven! anyone from eve11 
looking at the file until you were done. Alternatively, }'<•u could remove 
e\'ervone ebe'> write pertn~>>ion for the ¡;le. This would allow other> tu look 
ata file yo u are working on, but not to update it. Note that the~ measure~ do 
not protect a file if another U>er has opened the file and is u,ing it at the time 
you ch.1.nge penni~::,ion lllude~. 

r-..t>wer DOS prngram~ that u>e locking calls ca"n prevent these problems 
w1thout any special u>er action. 

Printing from the DOS window 

All >tandud DOS print funchom worlc. in -DOS Services. These functions 
include the print screen ((l'rt Se)) lc.ev, the PRINT command, the COPY com
mand, and pnnting operation~ performed by DOS applications. 

By default. DOS Ser'\• ice, sends DOS printer output via the UNLX print spooler 
toa printer nnmed dos! p. (Yuur system administra ter must set this printer up 
before 11 can be u>ed.) The following de>eribe, printing proct'dures you can 
u>e with the defnult DOS Services configura !ion. 
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Printing from DOS applications 

DOS Service~ ~!ore~ printing ~ent by DOS application~ tn any of the DOS paral
lel porb (LI'Tl, LI'T2 or LJ'TJ) in a temporary file. lt b printed when either nf 
tWo cnnditions occu~: 

• Yo u exit the application and return to your DOS prompt, or 

• More than 15 >econds ha ve elap>ed >ince the appliciltion >ent a character to 
he pri nted. 

Printing with the DOS COPY command 

Yuu can print hy u>ing the DOS COPY cornmand exactly as you would under 
>tandMd DOS: 

copy filtnmnr prn 
copy filrntunt lptl 
copy filrnn~nt lpt2 

copy filrnmnr lptl 

Printing with the DOS PRINT command 

Tu print a file u>ing the DOS PRINT comrnand, type the cornmand in the form: 

pr1nt filrnn~nr 

Y<1u cannot u~e PRINT option, (>uch il> rr, IC, and /P) when yuu U>t' the L.::--..-. 
~ponlt•r. 

Printing with the Prt Se key 
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Pre" the (Siuft) and print >Creen ((l'rt Se)) key> at the >ame titiie to pnnt t\1e 
current screen contenb ju>t a; you would under standard DOS. 

To u;e the (l'rt Se) key to >iiVt' and print your 'creen contenb as the >Creen is 
updated: 

l. Pre" (Ctri)(Shtft)(l'rt Se) unce to 'tart ,aving vour 'creen contents. You can 
then continue to perfurm operatiun' that change the appearance of your 
>ereen. DOS Service> >iiVe> all change> in a tempurary file until you are 
reildy to print. 

Pre" (Ctri)(Shift)(l'rt Se) il >econd time to stop the i\Ccumuliltion of screen 
contents and >tart prinhng. 
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f'rinting frnm tlw Un<; u•i111fnu• 

Tiw ··printcr not ready" mcssagc 

rrinling fn>rll ><Hlle DOS opplicati<>rl> m<~y fñil and produce illl errur rne>>ilge 
;imilar to the fullowing: 

1' l ,', 

To pnnt trom the>e application>, attñch the printer directly to the DOS proce;>: 

1. lf the printer ¡, currently u;ed to print sponled UNIX print jobs, the ;ystem 
admini>trator mu>t use the disable command to di>able the printer. 

2. U>e the +a nption to attach the printer yo u want to u;e; SE'e "Attaching 
de,· ice>" (pagl' 152). DOS Sen• ice> u>e> the device na me' lpU. 1¡;1, .111d 1¡•2 
to identify the fir>t, >eCond, and third parallel printer por!>. U>e the n.1me 
thot corre>pond> to the port In which your printer i> attached. For exam-

' > 

•ple. it vour printer ¡, attached to !dtv!lpO, you can ;tart the DOS environ
meJit>'.'ith the Ctllllll1ill1d: 

dos +alpO 

(tJn>ult the m.-~nu~b for vour computer and the DOS Service; ktr/dosdcv 
fde if Y" u ore uncertain how to identify your printer port. 

Y<> u can now >t.ut the appli,·,ltion and >end data to the printer. 

4. When vou are fini>hed u>ing the printer that i; directly attached to D~. 
the W>tem adm<ni;trñtor can reenable it for UNIX printing hv using the 
enable colll!l1.1!1d. LINIX printing cannot be enabled if the DOS proce» 
U>Hl).; the directly ilttMhed printer Í> still running. 

,21 
143 

( . 

' i 
• 

·: 



Clzapter 17 

Controlling the DOS work environment 

When vou u>e Open De>ktnp DOS 5ervice> to run DOS corntnilnds and appli
catinn>, you '"" the same behaviPr yo u would ;ee on a conventional per>onal 
computer running the >ame command; and applicatiom. Thi; is poooible 
becilu>e DOS Sen·ices creilte> a vi,.tunl ¡wrsonal computrr (ilbo Cillled a virtual 
/'C nr ¡•ir·tunl mncllinc) for vnu whenever you run DOS. A virtual f'C h.is ~11 tlw 
importan! chMacteri>tic> of a real ;t,md-alone, ;ingle-u>er computer hiloed un 
the lntel' .~11.% pmce»ur. Fur example, DOS Service> by defoult ollocilte> 
h41lK byt"'' of menmry to vour virttJill I'C. Any ;oftwilre running und;·r the 
ull1tr<JI "f the ,·irtuilii'C can use th~> rnemPry the ;ame way the >illllt' o(>ftwMe 
wtJuld ust' h411K of nwmory <ll1 ,1 ;tand-,llnne HllHii computer. 

Üf't'l1 Dt>>kt"l' c.1n creilte rnPrt' th.1n Pllt' virtuill I'C ilt a time, which olluw> 
u>ers tu run >t'verill DOS taoks ilt tJI1Ce. Eilch DOS environment under DOS Ser
,· ice> rum in rb own sep.1r.1te, pmtected, virtuillmachine, which cannot harm 
the tlperatioo tJf other DOS erwironmenb or tlú; UNIX ;y;tem. In p.1rticulilr: 

• DOS progriltn> Cilnnot disable svstem interrupto. They Ciln only disnble 
their own "virtual" interrupto, which affect only that one DOS environment 
andnnt onv other DOS em·rrunmellt or the UNIX environment. 

. • Errant DOS proce;ses connot damage UNIX proceooes ur other DOS pro
ce;se; becilu>e eilch DOS ~nvrronment is aooi¡.,'Tled a >pecific segment uf 
memory ilnd Cilnnot wnte oubrde rt. 

• DOS prngrilms can onlv offect 1/0 devices -thilt Me assigned to them, and 
11nt those aooigned tn the UNIX svstem or other DOS programs. 

YtJu Cilll customize il virtual I'C i11 much the ;ame way yuu can customize il 
wnventional ;tand-alone per>onal computer. For example, if you run DOS 
applications that r1eed more than the default 640K bytes of memury, you can 
add exp<111ded memorv. lf vou use a DOS applicatinn that needs il COM port. 
vou ciln add tJne. When you use DOS Services, huwever, you dn not open 
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y<Hir rompultor ;md in't~ll ,1d.1pt~r r.ud~ nu1tainin~ m~mory rhip' ora COM 
port. ln~lto~d, you u~~ >implto ronm•~nd opti<lll> th~l t~ll DOS S~rvic~~ tn con
fi~urt' th~,~ r~;ourcto~-which ar~ alr~ady phy~ically pr~~~nt-~u they 
b~conw part uf your virtual per>onal computer. Because each virtual I'C is 
ind~p~nd~nt uf all uth~r>, you can cu~tumize t>ach une a~ appropriate for the 
application, running in it. 

DOS Servic~~ u~~> DOS ima¡.:cs lo improve efficiency. A DOS image b a frozen 
pictur~. or >nap~hot, of DOS aft~r it ha~ b~en loaded into memory and b run-. 
ning. Thb image include> information DOS ne~ds about the virtual I'C config
ur~tion. When you >tart DOS from your UNIX >hell nr from the Desktop, a vir
tual I'C b created and a DOS image b loaded into that virtual I'C's memory. 
Thi> procedure ha> the >illlle effect il> booting DOS un a cunventional p~r>onal 
cnmputer, but it i> much quick~r. 

Controlling the DOS window 
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'ú •u can Cliotrol the the DOS window with the DOS menu. 

There are two way> lo invoke the DOS menu. Tn invoke th~ DOS menu with 
the mou>e, mov~ the cur>or mto the Do·· ·., indow aod pre>s and hold the 
right mnu>e button. llH• DOS menu appe.;r,. Keep holding the buttor1 down 
and move the mou;e cur>ur tu the de>ired option on th~ m~nu, and then 
rdea>e the bu ton. ll1e option i> >el~cted and the DOS menu goes away. 

Ynu can abo invoke the DOS menu.by pre>>ing a >pecial key >equence. Bv 
default it b (Ait)D, but it can be redefined. The key >equenc~ works only when 
the DOS window i> already >elected. Tu >elect one of the options on the menu, 
click "" it with either the left or right 111ou'e button. To clo>e the DOS menu 
without >electing any option, >imply click the mou>e oubidtr of the DOS 
11H:'I1U. 

The nption~ on the DOS menu are il> folluw>: 

Zoom 

2'f 

Zoomin¡.; a window mean> causing it to expand so it 
fills your whole screen. When you want to run a 
DOS ECA/VCA ¡.;raphic> program, you musl zoom 
the window <t i> in; vnu cannot run >uch a program 
in a normal wmdow. Yo u can al so zoom any other 
window if _yo u want it to take over the screen. To 
unzoom (that i>, return a zoomed window tu it> 
default >ize). pr~» the- DOS menu key sequence 
((Ait)D by default). 
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ContrPilillg tl1c DOS 1l'indou• 

Focus [Unfocus] SeiPcting the Focus option a llow~ yuu to u'e the 
mou~e with the DOS applic.ttion that ynu arP run
ning in the DOS window, if th;¡t appliciltion ~upporb 
a mou~e. Selecting the Unfocus option allow~ you 
to u~e the r.lOU'-1:' in other window~. Only Ollt' of 
the~e option~ itppear~ on the DOS menu ill a time. 
When the mouse is already focused in the DOS win
dow, it cannot be u~ed to bring up the DOS menu. 
You tnu~t u~e the DOS menu key ~equence. 

Refresh St>lt>cting the Refresh option redraws the DOS win
dow. 

DOS Coiors [X Colors] St>lectin¡..: the DOS Colors nption ,¡;¡, the color~ fur 
your DOS window tll the ~ixteen ~tandard text 
wlo". Select· tl1e X Colors option ><>l~ it b.1ck tn the 
color~ ciH»en thrnugh the Color utility. Only one ot 
the>e options appears on the menu ata time. 

Quit Selecting the Quit option el ose> your DOS S<>,~ inri. 

Some npplicMion~ run in graphic~ mode only part of the time. Wlwn u'in¡..: 
~uch an application, vnu only need to zoom it when it entt'r> graphics mode. 
For example, a sprt>ad,heet can work ilS a text application but it can also draw 
graph>. In a ca~e like thi>. vou could perform text entry in a r<>gular DOS wtn
dow without worryin¡..: about zooming. lf vour application ente" graphtc, 
mode, however, a rnessage di>plays reminding you to zoom, and the DOS 

wtndow runn111_¡; your prngram become~ unusable until y_ou hilve done '"· 
Yo u can rt>turn to the nnrmal DOS window after yo u are fini;hed U>ll1g grilph
tCS mode by pres~ing the DOS menu key sequence (usually (Ait)D). 

Note thilt you can unzuom ilt any time, even if yuu are ~till in EGA/VGA 
graphic' mode, in order to use other clients. However, when you unznom 
while your application is in EGA/VGA graphics mode, the ilppliciltion in tlw 
window is suspt>nded until you zoom it ilgilm. 

When the DOS pro¡..:ram you are running require~ il mouse,' use the DOS menu 
key sequence: then select the Fncu~ option frnm the DOS menu to focus your 
mouse in the DOS window. This meilns thilt your mouse input goes tn the DOS 
program imtead of to the >erver. The Unfoc!ls option rever><,, thi>, ~o tl"t 
your mou>e input ¡;oes to the server. lf yo u select the Zoom option, your 
mouse ts automiltically focu~ed for yo u while you are zoomed. 
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Changing colors 
Oy dt'fault, DOS ~rvice~ u~e~ the curren! UNIX color palt:'tte lo lii~play the 
color~ in the DOS window. For many DOS program~ thi~ b ~ufficient. For DOS 
program~ thilt dt'pend heavily on color, tlw re~ulb can be peculiar. When the 
color~ DOS Sen• ice~ expecb to u~e are not available, yo u may find that objects 
in tht>ir DOS window~ art' dbplayed in unexperted wlor>. 

The cnlors you ~t'e in your DOS program depend upon a number of factor;: 
your h<~rdware 'eh• p. the C<>lor> cho~en for your X Windows session, and the 
wlor requiremenb of the DOS program you are running. DOS program~ run in 
X window> may produce di>torted color> or unreadable >Creens when run on 
1 frcolor servers. 

The DOS Colors option on the DOS menu .lllow> you to h,lVe yotH DOS win
dow> di~played in true DOS color>. Thi> can ha ve· an unexpected impact on 
tht' appearance of your UNIX window,. Alternatively, you could u>e the 
De>ktop Co1or control (page óO) to >elect a >pecial DOS palette. Some DOS 
applicatio11> let you >eiect wlor> >pecifically for that applic~tion. 

See Administmn:.; DOS St•nJICFS in the System Administrator's Cuide for more 
abnut wntrolling color> in the DOS window. 

Using AUTOEXEC.BAT and CONHG.SYS files 

¡.¡s 

DOS interpreb the command> in two >pecial file> autnmatically everv time 
vou enter the DOS environment. The>e file> are AUTOEXEC.ll:\T and 
CONF/C SYS. 

You can u>e AUTOEXEC.HAT lo cmtomize your DOS environment or to run 
commands yl>U want executed every time you use DOS. For example. if you 
runa program called GRAPHS every.tlme you u;e DOS, you could me lude the 
wmmand tu run the program in yuur AUTOEXEC.RAT file. 

The CONFIC.SYS file (if it exi>b) contain> information about your computer's 
cunfiguratiun that the system need> to know every time you run DOS. Sorne 
DOS application;, fur example, require device driver> that nre idennfied in 
CONF/C.SYS. 

User's Cuide 
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llecilu~e diffl:'rent u;ers m¡¡y wilnt to include diffl:'rent commands in their 
t\UTOEXEC.llAT nr CONFIC.SYS files, DOS ~rvices provides for both: 

• Sy~t<>lll defilult AliTOEXEC.nAT ilnd CONFIC.SYS files, which ¡¡fft•ct ¡¡JI U>ers 
unle>> they explicitly specify otherwise. 

• r<>rsonill AllTOEXEC.IlAT ¡¡nd CO!'JFIC.SYS files, which individuill users Ciln 
crt>ilt<' to cu>tomize tht>ir own personill DOS environments. 

lf you creilte ¡¡ per~nnill AllTOEXEC.IlAT file in your home directory, DOS Ser
,·ic<>> ext>cute> it whene,·er yo u enter.the DOS environment or >lilrt il DOS pro
Ce». DOS Sen·ice> execute~ your home directory AUTOEXEC.IlAT file after 
executing the root directory 1\UTOEXEC.IlAT. 

In g<>IWral, DOS ServiCt'> interpret> CONFIC.SYS commilnds ju>t il> conven
tion¡¡l DOS peN111ill computer doe>. Hc>wever, the FCBS commilnd i> effective 
<•nly when you u>e an octual DOS filesystem. lt ;, not u;ed on any portion of 
tlw ;f1iHt>d UNIX/DOS file>y>tem. St>e Adminisi<"T'inK VOS SC'Tvices in Systcm 
Admiiii.<Irator·,; Cuut,· fur more al>out FCBS. 

DOS·Service> doe> not interpret BUFFERS commands in any of your sy~tem'.> 
CQ,\'FIC .. WS files at DOS run time. The BUFFERS value is defined in the DOS 
image> ilt the time thev nre crentt>d and cilnnut be chilnged unle;s you make 
new DOS image>. The BUFFERS value u;ed in the default DOS im¡¡ges is 15, 
the >tand.>rd DOS default value fur MOK uf 1\AM. See Admiiii:<Ierrn:.; DOS 5<7-
~'!Ci'.< in Sll;f¡'/11 Adiiiini.<Irntor's Cuid,· for further informatiun un chilÍlging 
B UFFERS ;md making new DOS i moge>. The BUFFERS command ;, effective 
onlv whl'n "'"' """ .1n actuill DOS file>v>tl'lll. lt i> not u;ed when you ,1CCe» 
th<' >h.Ht·d DOS/UNIX file>y>telll. -

Configuring memory 

DOS 5.11· provides tnob for m.nimizing the ¡¡mount of Conventional DOS 
rv1elllllry il\'~ilable for ~·pur prtlgr;Hll:,. The~e tnob CilllllOt be U~t'd nn {111 HOM 
comf'Uier. l>ut Y"" ca11 '""' them under DOS Services. You can loild device 
driver> and TSI<> (T~rminMe ~nd Stay Re;ident progr~m>) intu the Upper 
Memury [llock; (L!~IG>) and yuu Cilll lo~d DOS it>elf into the High Memory 
A reil ( H M A). 

.\1u>t 11f th<> h" ~lreaJv been dune for vou.~ [ly default. when DOS Servict>s 
come; up it lu~d> ~ 'pecial extended memury mana¡;er, MERCEXMS.SYS, 
which provide> ~cce» to the L'pper Memory Blocks. lt also loa< 's DOS into the 
High Memorv Area. 

MEI\CEXA\S 5YS ;, the only Extended Memory Manager that can be used with 
DOS Ser\·ice;. Do not U>e HIMEA\.SYS, XMS.SYS, or any uther DOS extended 
memmy manager pruJuced t>y third-party vendors. 

149 

~ : 

" ,, 



1'. Lllllii'VIIIIIX 1111' LJLI~ il'OI'k I'IIVli'VIIII/1'111 

A> in !>landard DOS, once the Upper Memory Blocks have been enabled, you 
can free up DOS Conventional Memory by loadin~ your device driver!> and 
TSI<!> there. Rder tn your DOS manuab for mure about DOS memory manage· 
m en t. 

To load device driver!> and TSI<s in the Upper MPmory Blocks, use commands 
!>uch a!> the followin~ in any CONFIC.SYS file which will be interpreted when 
DOS Service!> starts: 

i.t"\':··EHIC!I-!:EVI 1 'E: .::y;· 
[::..:·.'; 1 'CN ¡¡;¡¡ :;[JCV ~~·E..:. ::y~; 

i~:. T.-\L:..~r:;RJ.E:•:E 

! i~::·:',\LL: : .. k.;. LAS 

To lond TSI<> into the Upper Memory Blocb, you can also use commands 
>uch n> the following in any 1\UTOEXEC.RAT file which will be interpreted 
when DOS ~rvice> >tarts: 

. i.. .:.¡.n ¡,;H ... - :::·::: 

Using cxpanded memory (EMS) 

DOS Ser\'ice> >upporb the Lotu>/lntei/Microsoft Expanded Memory Specifi
Cntion (EMS), '" you Cilll run ;my DOS ñpplications that use expanded memory 
and wnform to thb >pecific<~tion. 1 DOS Services exp¡¡nded memory is ill'ilil· 
nl>ie in ihl' following >ize>: 512 Kbyte>, and 1, 2. 3, 4, 5, ó, ¡¡nd K Mbyte>. ThP 
def.wlt amount of expanded memory ;, one meg<~byte, but you can ea>ily 
rt'qJw't .lJly 11f tlw .JIIow.1hle \'alut>.,. (Y11u ,hould not reque>t mort' memory 
th.Hl yo u l'lPPd, howt:"ver, beccHI~t' it \\'rl~te::-. ~y~tt:"lll re~ource:-..) 

l1nrr Olrllputt.'r dnt->~ not llt'ed ltl h.H'e ildual phy~ic.lllllt'rnory __ in the r1rnnunt 
\IIU rt<qut•>t when you u>e vxpi1nded illem<>ry, and you do not-net'd an EMS 
lllt'lllllry cMd t" U>t' "'flrlndt<d lllenlllry with DOS St<rvice>. DOS Sen•ice> 
""lldrltt'> "''P"ndt'd menwrv by u>ing >t~nd.li-d UNIX >y>tem virtual memory. 
rro\'ided yo u h.-tve .11 le..t~t tht:> lllÍilÍillUill .11llt1llllt (1( llle1110ry requirt'd to rull 
DOS Service>, you can U>t' .my uf tht' expñndt<d memory valut'> that DOS Ser· 
\'ICt'> >upporb. 

l. Tlw !JIIii'•/IHit'I/M:rnrYift /_y~)¡fllrlt•,l M1'ttlflry Spc·C'f:ctl/rnll, \.'cr.¡on4ll, LliiU' Ucvclopmcnt Corpor.HH'>n,lntcl 
Corporut1c>n. .1nd M11.:ro-.oft Curpor.ttiun 
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Usin~ ¡wriplrrral hardware witlt DOS Srrvicrs 

To u~e expandl'd memnry, yuu must request it with the DOS +a option. To 
request the default amount of one megabyte of expanded memory, use the 
+aems option. For example: · 

~· dos +aems. 

~ dos +aems 123 

Th.- fir~t .-xilmpl.- >lilrb a DOS envinínment with one megabyte uf exparided 
memory. The ~econd example ~tarh> Lotus 1-2-3 with one meg~byte nf 
expanded memory. 

T" reque>t a different amt1unt uf expand.-d memory, use one of the following 
+a nptinn;: 

DOS optron 

+clt'I11S512 

+i1enis

•;tern!-ol 
..... etern~2 
•;¡ ern;:l 
-ilt'llb-1 
... ilern:--5 

-aern>n 
-rtl:'rll::,S 

· dos +aecs4 

Memory 

512 Kbyte; 
1 megabyte 
1 megabyte 
2 rnega bytt>> 
~ mt>ga bvtes 
4 nwgilhvtes 
5 megabyte> 
n nwgabyte> 
X megetbytt-·:-. 

Using peripheral hardware with DOS Services 

•' 

Gt>C~U>t' DOS Ser.· ice> i> ,, fully cunfrgurable environment, you may run many 
difft:rent kind,;-, uf DOS :,e:,:,inn:,. You nl.ly configure DOS Service::, tu run 111 

VCA 111t1de with nne prngram .1nd in CCA mnde for ,mother. Y"" might run 
nne ¡ . .H(lgrf\m with mmirn.-11 rnenwr~ to con~erve re~uurce::, and c11loc<tte 5 
rnegabvte> of EMS memorv tu another. You might attach a local dut-matrix 
f1rinter when vnu me Vt1Ur d;tlah,l>P pmgram, while ynu attach a netwurk 
lil>t'r printt>r fur dt>;ktop publi;hing. 

Wht'n you u;e many different DOS programs you usually run many different 
DOS environmenb. Manv user; ;et things up so that the dt>vice> they rwed 
are autnmaticallv attaclwd whenever a particular DOS program i> run. Sinct
thr> device attacltment ta' .. , place automatically and invisibly, it i; common 
tn f"<t;t't exactlv which dt'' •Ce> ue av~ililhle ilt the mornent. 
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/ i. l !111/l"lll/ill,'\ 1111' VOS WOTk I'IIViTOIIIIll'll/ 

Using the device infonnation window 

The Device lnformation window gives you in~tant acce~s to this information 
any time you are in DOS. lt work~ frorn the DOS command line or from within 
anv DOS application. It "pop~ up" when yo u hit a hot-key sequence, like a TSR 
pr¿>gram in the ~tandard DOS environment. · 

To opl'll the DPvice Informal ion window, prP'~ (Ctri)(E,c), then (Ctrl)l. 

While the Device lnformation window ¡, dbplayed, your DOS process is 
,u,pended. Any other pruce»e>, (DOS or UNIX) which may be runnin¡.; in the 
b;u k¡.;round continup to run. When yo u ha ve obtained the information yo u 
need, pre» (E,c) or (Sf'·1C~) and you pop back into your DOS se>sion, which 
picb up exactly wherp yo u left it. 

Tht• Devin• lnfor• Ilion window i' unly av~ilablt• when your DOS window " 
in text mude. 

The defauU color "heme i, yellow character> on a red background. lf you 
find thi> hard ¡., read or prt>fer another arran¡.;ement, it i~ configurable. You 
can re>et the coloro .,¡ th~ DL·vice lnformntion window by setting the UNIX 
environrnent vnriable, DOSCONFIG. The following ex;unple show:. how this 
¡, dPne lrt1111 tllt' Gourne >lwll. 

• DOSCONPIG•menucolor.whlte.blue 
ex,ort DOSCONFIG 

lllt• JTil.'llUculor tlplinn .-lllovv::, ~Pll h1 !'lpPlity t\\.tl prH.-lll'h:'lt'r~ ..... t:'p;lJ,1\t.'d l'y 
¡,\,11:;:,. Tln• lir't p.tr,Hllell'r 1:-. tlw tt~n·gntU11l.1 (tJior; tlw ~t-'ullh.i i:::. the t,,h_k 
.t.:''''"'d (tolt•r. The l"todP ,\l>ovt' t;i\'t'> vo<J white ch.~r.1cter> on il l>Jue t>elci. Si\
lt:'t'Jt COI11r~ fHL.' ,1\'r"lil.tblt:' Ít)r t'rKh . .St:l' :it/Jtl!Jl:.;ft'f/11',' UO:; 5CTL'lC!'5 i11 thv >11.",'¡'/n . ~ 

Adllltlti,;trator;; G11idt' fur" Ji,t. -

Attaching dcviccs 

7.)2 

lt VPU wnnl tP u>e" hMdwore dev1n· th,tt ;, llllt ""tllllMtirally avail.1ble wht'll 
Ytou u>e DOS, you rt'que>t ,l((e» tn it u>ing the dos +a ("attach device") optiun 
in the forrn: 

do~ +Jtlrvic.-_rrtllll<" [cnmr11nntl] 

Tlw cornnMnd form dos +adevrcc lltWtL· >1Mb a DOS environment .¡oq 
Att"che> th" reque,tt'd dl·vict' tll tllt' DOS pn>Ce» "' Y"U can u"e it tnr the 
duriltron of thP D05 envirtllllllt'llL The wmm~nd form dos +adcvice_nnmc 
comr11mrd Mtache> the >pt'cified device to the DÓS proce>S and abo rutb the 
'pecified DOS u>nHnilnd .. You can then u,e tht' ~pecified device for the dura
tilln of the pmgram you 'tart with corrwtmtd. Ji your ,pecified device ;, m>t 
av.~ilable (typically becau>e ;mntlwr UNIX t>r DOS proce" b using it), DOS Ser
vice> dbplay> a tlle»age informin¡.; yuu that you cannot u'e the device. 
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Using pl'Ti]lhrral hardroarc lllilll UClS Scroice.; 

To ilttilch rnnr~ thnn one d~vice to il DOS proce~s. use more than one -+:a 
nption. For ex¡¡rnple: 

~ dos +acoml +aems 

Example> illustrilting tht> use of the +a option ilppear throughout this chapter. 
See Administrri11g DOS Srrviccs in Systrm Administrator's Cuidr for descri.ptions 
of other useful prncedures, including the use of the dosopt conun¡¡nd to con
figure DOS comm¡¡nd~ ~o they ilutomiltically request required devices. 

Using display adapters and serial tenninals 

DOS Service> ilutomilticillly senses the type of display adilpter yóu use in the 
~y>tem consnle ilnd properly di>plily> DOS processes. DOS Services is compil
tible with VGA, EGA, CGA, Hercules, ilnd monochrome dispi"Y ildapters. 
When you use a seriill terminill, DOS Services display> DOS processes iiS 

though they ilrt' running on il mnnnchrome console. You Ci111 use the +a 
opti<iJ) to ~pecify explicitly il pi!rticulilr di>plily type, but this i> nnrmillly 
unneceO>ilry. For exilmple: 

· dos +acga 

(Other di>¡1l.1y> ilre de,i¡.,'11.lted with +avga, +aherc, ¡¡nd +amono.) 

llsing a moz1se 

~<>tt• 1l1,1t \'!lll '""'"d not modify any CONFIC.SYS file> to identity il mou>L' 
drivvr ib Y'lll W(luld tlll t1 cunvention~l per~onal cornputer running ~t~1ndetrd 
DOS. D·-'5 Servict>> u>e' il >f'PCJill JIH1U>e driver thilt i> identified in the ~y>tem 
d<>t.lult \(el.\ FIC <, \'5 file. 

~·,os St·J-vin·, CitL""' DOS t" view iiiW properly configurt>d ll><>u>e n> tl""'gh it 
¡,a \1¡cro>ott Bu> Mou>e. lf you instilll DOS i!ppliciltiun~ tllilt need to kn"w 
about the >¡wcific lll!IU'" vnu u>e, illway' refer to it iiS il Micn>"1ft Bu> Mou'l'. 

llsing a modem 

Ytnl Ciln u~t' Pithé'r ;m 1-''\tPrn;ll llHH.ien1 (one itttrtched to ,"\ ~t"ri;d port) or i'lll 

intern~l llllldem (<>ne thilt require> ~11 i11tern~lly illStillled Cilrd) with DOS Ser
vice>. lf yuu have ~choice, C<Hl>ider thilt Pxtern~Jmodems are t'il>ier to troub

le>h<" 't >hould pn ,¡,¡""" ~"'"· _ 

F"r Pitlwr kind nf llllldem, in,t.111 tlw modem.['Y followi11g the IIM11uf¡¡cturer', 
in,tructi<ll1' tll connecl it to ~ 'eriitl port. Note thilt illl intemill modem gen
erallv repi~Ce> COMl or COM2. To u'e the modem, ilttach the appropriiltl' 
COM pnrt t" Y"llr DOS prnce" by L1>111g the +a optiun when you >tilrt DOS. 
For ev m pie: 

·. do! +acoml 

F11r furtller infnrmotillll, >ee "U,ing COM porb" (pilge 154). 
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1,. Cmllmllru:.; tlrc VOS work cnvironmcnt 

Using COM ports 

7 .í4 

DOS can u~e the COMl and COM2 serial port~ (equivalen! to the UNIX devices 
/dt7J/tty1a ;md ldt7J/tty2a). TI1e COMJ and COM4 ports are nnt ~upported. Only 
one DOS proce~~ at a time can u~e eitch COM port. To u~e a COM port. you 
mu~t t:'Xplicitly reque~t acces~ to it u~in¡.; the +a uption when yo u start DOS. 

DOS Service~ can attach COM port~ in two different way~: indirt:'ctly or 
directly. You do not need to under~tand the technical di~tinctiun between
the~ two forms. However, you mu~t choo~e one form or the other when you 
~tart DOS. Comider the~ trade-offs a~ you make your choice: 

• lndirect ilttilchment i~ more ndii!ble, but when the system is heavily loaded, 
it mily be slower than direct attachment. Try this form of attachment first if 
yo u are uncertain which to u~e. 

• Direct attachment ;, f;"ter but le,~ reliable than indin~ct attachmt:'nt when 
the 'Y'tem b heavily loaded. 

Indirect· a ttachment 
To iltlit<h " COM port indirectly, u'e the +acoml or +acom2 optiun. For 
.. ,ilmplt>: 

dos +acoml 
· dos +acom2 xtalk 

Tlw f~r,t t'\,1mplt> '!MI> il [JOS etwinullllt'lll and reque'b ilcce" lt> COMl. The 
'l'tt>lld t'\illllf'lt' 't.lrt' tllt' CROSSTALK" ilppliciltHHl illld n·que>l> ilCCt"' tll 
C0~12. In bllth e>.itmpl .. ,, it tlw r<·queoted CO~t pllrt ;, not av,1ii.1blt>, DOS Ser· 
\ ilt':-- liue~ lltJt ::,tArt DOS tllld in~lectd d1:oplny:-. (111 error lllt'~!:Jrtge. 

Direct attachment 
To dm~ctly attilch COMl or COM2, ll>t:' the +adcoml or +adcom2 uption. For 
t'\illllple, tn 'tarta DOS !-'nviwnment .md directly ilttach CO~·Il, type: 

· dos +adcoml 

Tt> otart CROSSTALK ;md directlv ilttach COM2, tvpe: 

~ dos +adcom2 xtalk 

Using COM ports to transfer files 
You Ciln u'e both directlv and indirt>ctly ilttaclwd COM por!> tn tranofer file~ 
between cumputer>. However, tlw reltilbility of the tr,ln,fer depend> pn many 
filctor' includmg line quilltty, trilll>fer opet>d, ;md 'Y'tem luitd. lf you u'e 
COM por!> to tr<~mfer file> at >peed> greater th<~n 41'!!1() baud, use an error
correcting pr"tocul to perforrn the tranofer. Error-correcting protocols help 
en, u re tlw .ntt>grity of diltil during tra11>fer. 
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Using the game port 

To U>t' lhe g~rne port, use the +agame option. For ex;unple: 

~ dos +agame 

Only nnp DOS pron''' ~1.1 tinw canu,p the g~me port. 

For further inforrnntion on in5tnlling ;~nd confi¡.,'llring hnrdware device>, refer 
to Adminislt,·in¡;; DOS :;n·vices in the Systrm Administrator's Guidr or comult 
your >y,tem ndl11111i>trnlnr or DOS Service> distributor. 

Using virtual partitions and virtual floppy disks 

Virtunl DOS pnrtitiom ;~nd virtunl noppy disks are UNIX files thnt contnin 
nctunl DOS filesy>tems. By defnull,_these virtual devices do not exist. 

Virtunl -pnrtitiom ;~nd nnppy di;b nre typically not of intérest to most DOS 
St'rvice> u;er,. lf your wmpuler doe~ not hnve n physicnl DOS pnrtilion, how
t'\'Pr, yo u m~ y find ~ virtunl pnrtilion to be useful. Refer lo Admimsterin¡;; VOS 
Stn'IC<'' in the Svstcm Administrator's Guidt• for further information un creating 
lhe'" \·irtu~l device' nnd on lheir chnr~cteri5tic>. 

To u>e n virtu~l p.1rlition or noppy disk, attach it to your DOS process using 
the +a option 111 the forrn: 

+J d nt'C _fe t ter:= rm; x _fi 1 e_ u ame 

""" ,JHould 1H>rm,1llv U>t' drive lt'tlt·r> a or b lo ~CCP» ~ \'irtunl fl"I'I'Y· Lhe 
dri\'L·IettPr' e, f, g. h nr i lo acre» virtu~l pnrtition;.1 The full-+'.1thn.une of the 
L!;\;IX filt' that wnt~im tlw virtu~l pnrtition or noppy drive ¡, uniY_file_natnc. 
F,r ""'~111f'IP, tlw lidlowing C<>l1llll~11d >tMI> ~ DOS environnumt .md att~che> 
tile virtu~l p.1rtition /u;r!frnii:Jdi,k n> DOS drive F: 

dos •af:=/usr/fred/vdls~ 

""" c~n then ~""" anv DOS fdt'> '"ntained within /usr!frcdfJdi.'k via DOS 
drivc· F:. You can ch.11lgt• vour curren! Jr~ve lo drive F: with the wmmnnd: 

l' 

Yo u cnn li>t lile file> on drive F: w1tl1 the cumrnnnd: 

dlr t. 

1.:11 m.l\ \ .. ,1nt !t• ;nt•td u .... n,¡.: Jnn· L ..,¡nü·rt .... ,, ....... h.,lt·J tt> tht· pnm;¡ry IX~ p;¡rtJhon by dl"f;¡uJt. Howt>vt.-r, 
~~'U c;m tr-.t· Jrl\'t L ·tf you wr ... h Nntt· th.1t d vnu ,1...-.rJ.:T' drl\'t' L tn ,, vrrtHill floppy or virtual p;¡rtrtum. you 
wdJ 11!1 i••ngt•r h.Wl' ,)ll,lt!,1dl!nt•nt tn tht·'pnm.1r}' 1 Jt"" p.U'Ifl<~n (llrlk"" you._~jficaJiy <I"'IW" clnOth~r Jt-tter 
tl' rt) 
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To ~tart a DOS environment and attach a virtual floppy named 
/usr/phyllis/vflop, u~e ~ command ~uch a~: 

é doa tab:•/usr/phyllis/v!lop 

When yo u b~ue thb con11nand, the virtual floppy i~ acce~~ible a~ DOS drive 8:, 
ju~t a~ if it were a physical di~kette drive. N u te that if there b a phyoical drive 
!l:, yo u will no longer ha ve a ce e~> to it. 

Virtu¡¡l partition~ and floppy drives ha ve the followin¡.; limitatiun~: 

• While multiple u>er> can oimultaneou>ly ¡¡Ita eh and read a virtual partitim1 
or floppy drive, only one u>er at a time can write to a virtual partition or 
floppy drive. 

• When one uoer i~ writing to a virtunl partition or floppy drive, ·all other 
u'er> are prevented fnun rending nnd wntin¡.; to that device until the DOS 

oeooion on the device b terminnted. 

See Adminisi<'Tin>; VOS 5<'7'Viccs in the Systcm Admi11istratar's Cuidr for further 
intorm¡¡tion on nttaching virtunl partitinm and floppy disks, including 
in,truction' nn attachmg tlwm "exclu>ive" '" they cannot be written bv nther 
u~t>r:-.. 

Using physical DOS partitions 

A phv,il'al DOS partition i~ a portion of the fixed disk fnrmatted as .1 ')OS file
w,tem ~nd re~erved exclu,ively for DOS files. DOS Services may nave just 
'""' phv,ic~l DOS partiti<lfl (cillled the prim¡¡ry DOS partition); it may hal'e 
both il primary and ¡¡n extended DOS pilrtition; or it m¡¡y h~ve no phv>ical 
DOS partitions. 

lf vour Open De,ktop cumputer ha> a primary DOS partitionrjt is automati
Cnlly ¡¡vaililble il> DOS drive E: whenever you run DOS. lf your computer has 
an extended DOS pnrtition, you muot attilch eilch logical drive yo u wa.nt to use 
to an available DOS Ser.·ice' dnve letter. To attach a logical drive that is 
within the extended DOS partitltHl, uot.: the +a nptiun in the form: 

+a DOS Se rvias_d nvc_lct 1 cr :=doslogiCcll_cl rivc _le/ter 

DOS Services_drive_lctler can be e, f. g. h nr i:' logical_drivc_lctter Ciln be 
anv 11f the logical dril't'> ~\·aiJ¡¡J¡J., und.,r raw DOS. 

1 YPu m.l\ \\,lnlltt ,l\\th.1U'II').: dri\'L' E·"'""'"'-' ít , .. ·'"''>--.,'-'d tu th~..· pnm.u~· D~ p<uhtlOn by def.1u.Jt. However, 
~·ttll ~·.111 Ll'l' drt\'l' !, lf ytut \\'l'.,h. Nntc th.ll 1f Y"" ,\ .... l).,"ll Jrl\ l', ht .l jft):ll,'\1 drivc in th1..• C).t<.'ndcd pMtitmn, 
ynu .... ·tll n" lun~•.:r h,l\'l' .1n .Htih:hm ... ·nt tu lhL' pnm.1ry \}\ r-. p.1rt1tn1n (unJ~.:..,::, you ..,pccif1~;\lly <l~s.tgn .1nother 
J •• :tl!.:r ht 1t) 
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Fur ~xample, the followin~ command attaches your sy~tem'~ lo~ical DOS driv~ 
D: to the DOS S~rvic~~ F: drive: 

~ dos +a!: •dosd 

Refer to the file ktc/dosdev for a list of available loKical drives. . . 
M ultiple DOS proces~e' can read file~ on a DOS partition at the sarne time, but 
only one proce;s .11 a time can write to the primary DOS partitinn or to ~ lngi
cal drive within the extended DOS partition. As ;uon as one proce>s attempts 
to write to a DOS partition, no Oth~o"r pruces; c~n read or write to the partition 
until the DOS se;sion writing the first process is terminated. 

Refer to Admini:.tm·ng VOS SI'T'Viccs in the 5y:.tC'111 Administrator's Cuide for 
further information on using and admini;tering phy>ical DOS portitiom. 
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Introduction 
This chapter tells · you how to use the TELNET terminal 
emulator. TELNET allows you to login to a remote host from 
your personal computer and work as if you were on a directly 
connectcd terminal. TELNET offers fearures of the following 
terminal cmulation types: ANSI-standard X3.64, Heath-19, 
and DEC VT52. 

This chapter assumcs that you have installed and configured 
Locus TCP/IP For DOS as described in Chapter 2, that you 
have an account on a remete host. and that you have a HOSTS 
file on your personal computcr that lists your computer and the 
available hoslS on your network. 

Getting Started With TELNET 

TELJ\C:T is simple to use. To start a TELNET session and 
contact a remete host. type the following at the DOS C> 
prompt: 

telnet burmese 

whcre burmese is thc namc of the remo te host you want to log 
in to. 

Aftcr you opcn a TELNET scssion. information similar to the 
following appcars at thc bottom of your scrcen: 

This is the TELNET status line. The left-most field indicates 
the type of emulation requested, in this case ANSI-standard 
X3.64. which is the dcfault. The second field displays the date 
and time. thc third ficld displays thc escape character in quotes 
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accessing your network with telnet 

(in this case CTRL-]), and the last field displays the name of 
the remete host. burmese. 

1ñis information stays at the bottom of your. screen until you 
exit TELNET. 

Once TELNET has established a connection to the remete 
host, burmese, you are prompted to log in to burmese. 

If a password is required, burmese prompts you for itas well. 
After you log in to the remote host, you can work as though 
you were directly connected via a terminal. You can create 
files, remove file.s, edit files, and send and receive mail on the 
remete host 

There are two ways to exit TELNET: 

• Log out at the remete host prompt and press ENTER, 
which exits TELNET and displays the following message: 

telnet: - connection closed 

before retuming you to the DOS prompt. 

or 

• Press 

CTRL-] 

at the rcmote host prompt which rctums you to TELNET 
command mode, indicatcd by the Locus telnet> 
prompt. 

-. 
At the TELNET prompt, type bye. This rcrums you to 
DOS. 

il:l 1988, 1989, 1990 U>cus Computing Corporation 

• 

; 1 ·------



accessing your network with telnet 

Using TELNET Commands: A Sample Session 

Thc previous section explained the TELNET status line, 
showed you how to stan a TELNET session, how to log on to 
a remate host, and how to cxit a TELNET session. 

This scction shows you how to use sorne of the commands to 
TELI\'ET. You can only use the TELNET commands at the 
Locus te~net> prompL These commands Jet you specify 
a different type of terminal emulation. set the escape character 
to be something other than CfRL-]. clase your current 
conncction to a remate host and opcn a new session, and exit 
TEL!'-I'ET. 

Whcn you make any of thcse modifications, the TELNET 
status linc rcfiects those changes. 

Thc following sample session illustrates how Dick. our sample 
uscr. uses TELNET. Dick has Locus TCP/IP For DOS loaded 
on his IBM PC-compatible personal computer. which is 
running PC-DOS. Vcrsion 3.3. Dick decides to connect to 
siJmese. which is one of thc üNIX hosts on his nctworlc. --

At thc DOS prompt. Dick types: 

telr.et 

The status line appcars at the bottom of the screen, and he sees 
the TELI\'ET prompt. To conncct to siamese. Dick types: 

connect siamese 

at thc TELI\'ET prompt. \Vhcn si:~mese piompts him, Dick 
logs in. 
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Emulation Options 

Dick's status line indicates that he is using ANSI-standard 
X3.64 emulation, and he wants to change- it to Heath-19 
emulation. Dick has to be at the TELNET prompt to do this. 
So, at the UNIX prompt, he presses CfRL-] to leave UNIX 
and retum to the Locus Telnet> prompt 

At the TELNET prompt Dick types: 

hl9 

and presses ENTER. TELNET rctums him to the UNIX 
prompt and indicates the change on the status line as follows: 

lhl9 Mon Aug 02 16:20 Esc:ap• char: ··) · burmeae] 

Because Dick is using the UNIX systcm, he has to set the 
UNIX TERM environrnent variable 10 identify the terminal 
type to the host. To do this, at the UNIX Boume shell prompt 
Dick types: 

TERM•hl9 
export TERM 

The options to change TELNET emulation are as follows: 

ANSI ANSI-standard X3.64 (the dcfault) 

VT52 DEC YT52 terminal cmulation 

H19 Heath-19 terminal cmulation 
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Changing The Escape Character 

The escape character, listed in me ~rd field of me status line, 
lcts you retum to the TELNET prompt wimout closlng your 
login session on the remate host. 

Dick decides he doesn't like using me default CfRL-) escape 
scqucncc because he has to use both hands to do it, so he 
decides to changc it to CfRL-R. 

First he escapes to the TELNET prompt by pressing CfRL-). 
\Vhcn·he gcts the TELNET prompt, he types escape, men 
prcsscs ENTER. Now he prcsses CfRL-R and men presses 
El\:TER again. TELNET lcts him know the change has been 
succcssful: 

Escape character is ,.R' 

Dick's status line indicates the change as well. Dick is 
retumcd to the UNIX prompt. 

Now whcn Dick wants to rerum to the TELNET prompt, he 
can prcss crRL-R. 

Starting A Temporary DOS Shell 

TELI'.'ET allows uscrs to tcmporarily suspcnd a TELNET 
scssion and rctum to thc DOS prompt. 

To do this. Dick types his new escape sequence, CTRL-R. at 
tr.e L'~IX prompt. which rerums him to TELNET command 
modc. To gct to the DOS shell without terminating the 
TELI'.'ET scssion. Dick types: 
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prcsses ENTER, and he retums to thc DOS prompt. While he 
is in DOS, Dick can use any DOS commands or run any DOS 
programs he pleases. 

When he wants to re tu m lo TELNET, he simply types: 

exit 

al thc DOS prornpt and prcsscs the ENTER key. 

Summary 

3-8 

This chaptcr prescnlcd thc following TELI'<C:T commands: 

COJ\'NECf 

BYE 

Hl9 

ESCAPE 

Connects you to the rernote host you 
spccify. 

Éxits TELNcT. 

Requesls Heath-19 ernulation. 

Changes the escape character. 

Entcrs the DOS shcll. 

For a brief surnmary of al! the TELi'<C:T cornmands, typc 
help or? at the TELNET prompt. 

For a more delailed sumrnary of what TELNET can do, refcr 
lo the description ofTELl\cT in Appcndix A, Refcrc:nce. 
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Introduction 
This chapter tells yau haw ta use the FTP file transfer 
program. With FfP, yau can transfer single ar multiple files to 
and from remate hosts, transfer both ASCII and binary files 
bctween your DOS computer and a remate host. · and 
tcmpararily suspend yaur FrP sessian. 

This chapter assumes that yau have installed and canfigured 
Lacus TCP/IP Far DOS as described in Chapter 2, that yau 
have an accaunt an a remate hast, and that yau have a HOSTS 
file on your personal computer listing the available hasts an 
yaur nctwork. 

Getting Started With FTP 

FrP is simple to use. 

l. To stan FrP and connect to a remate hast, type the 
following at the DOS prompt: 

ftp rex 

where rex is thc name of the host you want to contact. 

Messages similar to the following appear on your screen: 

Locu• Caaputinq Corporatioa re FTr(c) 1811, 1e1t 
TryiflQ ... 

220 raz FTP l•rr•r (Ver. 'Tue Auq 1 10:17 P~ 1888) r•ady. 

The rcmotc host, rex, prompts you for your user login 
narne as fallows: 

User: 
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2. Type in your user login name and press ENTER. 

The remate host prompts you for yourpassword: 

331 Password required for user name. 
Password: 

3. Type your password and press ENTER. When you see the 
following prompts, FrP is ready to acccpt commands: 

230 Usar user name ~oqged in. 
Locus PC FTP> 

Using FTP Commands 
The previous section showcd you how to opcn an FrP session 
and log in to a remole host. 

This section tells you how lO use sorne of the commands to 

FrP. You can only use Lhc ITP commands al Lhe FrP prompt, 
Locus PC FTP>. These commands Jet you connect to a 
host, change directories on your personal com putcr or. Lhe 
remate host. transfer files between your personal computer and 
a remate host, and retum to DOS. 

The following samplc session illustrates how Suzanne, our 
sample FrP user, uses Lhis program. Suzanne has Locus 
TCP/IP For DOS loaded on her IBM PC-compatible personal 
computer, which is running DOS. 

Suppose Suzanne stans an ITP scssion as dcscribed above, but 
when she types ftp rex at her DOS pro_mpt, Lhe host she 
requests, rex, is not available: 

T:r:yinq ... 
Connection to rex failed 
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FTP retums her to the FI'P prompt She can now ~se the 
CONNEcr command to try another host For example: 

connect burmese 

tells FrP that she wants to try to connect to host burrnese. 

After Suzanne has made a successful connection, she is· 
promptcd to login to the remote host. 

Transfe_rring Files Between A Personal 
Computer And A Remote Host 

Now that she is logged in, Suzanne wants to transfer sorne text 
fi:~s bctween her personal computer and the remate host. 
burmese. FrP transfers all files in ASCII text format by 
dcfault. Since Suzanne wants to transfer text files, the default 
mode works fine for her. 

lf Suzanne wants to transfer executable programs, image files, 
or other special nontext files, she would have to specify-,binary 
transfcr mode. For more information on FrP's file transfcr 
modes. refer to the dcscription of- FrP in Appendix A, 
Rcfcrcncc_ 

To transfcr a file from hcr local dircctory to the remote host, 
Suzannc typcs: 

put taxesS 9. txt 

This copies TAXES89.TXT onto the remate host and gives it 
the same name as it has on Suzanne's locar-personal computer. 
To give ita different name. Suzanne types: 

put taxes89.txt fed.taxes89 
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whcre fed.taxes89 is the new name for the flle on the remate 
host The following message prints on Suzannc' s screen to let 
her know the file transfcr succeeded: · 

200 Port. ccaaaDd o ka y. 
150 OpeAiDg data conDection Eor f~.tazea8t (zzz.z.zzz,zzzz), 
221 Tranafer ca.plete. 
53~5 byt•• tranaferred in 2 aecona. (268t bytea/a) 

To copy a file from the remate host to her local drive, Suzanne 
uses the FfP GET command, which uses thc same symax as 
PUT. For example, to gct a copy of a file called receipts from 
the remate host and copy it to thc local drive, shc types: 

get receipts 

The file receipts gcts copied into Suzanne' s currcnt working 
directory on her personal computer. 

When she wants to rename the copicd lile in its new location, 
she uses the same syntax as for the PUT command described 
above. For example, if the file she wants to get from the 
remate host has a name that does not conform to DOS naming 
conventions, she might want to rename it as she copi~s it, as 
follows: 

get receipts.back receipts.bak 

Transferring Multiple Files Between A 
Personal Computer And A Remote Host 

Suppose Suzanne wants to copy all file~ on the remate host 
ending with .txt on the remo te host to het personal com puter, 
or vice versa. The MGET and MPUT commands allow her to 
do this. 
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The syntax for MGET and MPUT is the same as for GET and 
PUT, except she cannot rename files during multiple file 
transfcrs. 

For example to transfcr al! files on hcr personal computer 
ending with .TXT Lo the remate host. Suzanne types: 

mput * .txt 

The • is a wildcard character that represcnts all the other 
lctters in the file names. 

FTP thcn prompts: 

a(uto) p(rompt) ? 

'Nhcn Suzanne typcs a for "auto," all files cnding with .TXT 
get copicd to the remate hosL 'Nhen Suzanne types p for 
''prompt," FTP asks hcr to conf1rm each file transfer as 
follows: 

put receipts.txt (y/n)? 

If the multiple file transfer is successful, messages similar to 
thc following appcar: 

200 Port co~nd okay. 
150 Openinq ~t& connection tor boat.txt (XXX.X.XXX,XXXX), 
226 lrana!•r complete 
9529 byt .. ••nt in 4 .. c:ondo (2382 byteo/o) 
200 Port commAnd okay. 
150 Openinq d&ta c:onnec:tion tor curtain.txt (xxx.x.xxx.xxx.x). 
226 Trana!er complete 
6434 byt•• ••nt in 3 ••c:ondo (2144 byt••l•l 

For more information on these commands, refer to Appcndix 
A. Rcference. 
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Changing Directories In FTP 

As soon as Suzanne has Iogged on to the remete host. she can 
change dircctorics and see dircctory listin.gs on both thc 
remo te host and hcr local dircctory. 

On The Remo te Si de 

When Suzannc wants to changc dircctorics on the remete host, 
she uses the CD command. Suppose Suzanne wants to change 
from hcr home dircctory to a subdircctory callcd 
purc.t?ses/house; she types thc following at the FrP prompt: 

cd purchases/house 

When the command is success:"ul. FrP prints the following 
message on Suzanne's scrcen: 

200 CWD command okay. 
Locus PC FTP> 

To vicw the contcnts of purchases/house with FrP. Suzanne 
typcs: 

dir 

and FrP prints the contents of purchases/house on Suzanne's 
screen: 

200 Jort cc.aaD4 ok.ay. 
150 Opea.iD9 Uta COAAeceioo for /l.biD.l• (9.200.1t,·219) (O byte•). 
total 2C 
-nr-.r-·r-- 1 bia 

-r--r--r-- 1 biD 
1625 
lll5l 

Fab 3 ll:'l fabrio.chair 
J~ l 10:12 cd.play•r 
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· On The Local Si de 

\Vhilc shc is loggcd into the remate host. Suzanne can still· 
change dircctorics and see dircctoiy listings on her personal 
computcr. 

For example, suppose Suzanne wants to copy a file called 
RAD!O.TXT on her local drive to the remate host. but 
RAD!O.TXT is located in a subdirectory called 
ELECTRIC\TOYS. 

To gct_to ELECTRIC\TOYS, while connected to the remate 
host. Suzanne uses the LCD (local ch:mgc dircctory) command 
as follows: 

lcd elect=~c\tcys 

FTP lcts hcr know if the dircctory change has been successful: 

FTP: Currant working dir ia C:\ELECTRIC\TOYS 
Locus PC FTP> 

To vicw thc contcnts of C:\ELECTRIC\TOYS, she types:-

ldir 

To transfcr RAD!O.TXT to the remo te host, she types: 

put radio.txt. 
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Suspending An FTP Session And Returning 
ToDOS 

Suzanne wants to vicw thc contcilts of RADIO.TXT on hcr 
local drive, but she docsn't want to log out ofhcr FTP session 
y e t. 

Todo this, shc typcs thc following at thc FfP prompt: 

and sl:le is retumed to the DOS prompt Now she can use thc 
DOS TYPE command to see the contents of thc file 
RADIO.TXT: 

type radio.txt 

To retum to FfP, at thc DOS prompt, shc typcs: 

exit 

and presscs ENTER. 

Exiting FTP 

4-10 

To close an FfP scssion. Suzannc typcs: 

by e 

at the FfP prompt This closes the conncction to the rcmotc 
host and rcrums hcr to thc DOS prompt -. 
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Summary 
This ch:~pter prcsented lhe following FTP commarids: 

? 

BYE 

CD 

DIR 

LCD 

LDIR 

CON"NECf 

GET 

PUT 

MGET 

MPUT. 

Temporarily suspcnds lhe FTP session and 
retums you to lhe DOS shell. 

Prints out brief description of FTP 
commands. 

Clases FTP session and retums to DOS. 

Changcs lhc remate directory. 

Lists the contents of lhe rcmote host 
dircctory. 

Changcs lhe personal computer . working 
dircctory. 

Lists thc contents of lhe personal computer 
dircctory. 

Requests a connection to a remate host. 

Gcts a files from lhc remate host and copies 
it to your personal computer. 

Copies a file from your personal computer 
to lhc remate host 

Gets multiple fi!i:s from lhe rcmote host and 
copies lhcm lO your personal ~9mputer. 

Copies multiple files from your personal 
compuler lo lhe remate host 
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Fo~ a bricf summary of ;¡¡'; o.t'thvFl'P commands. typc ? at thc 
FTPprompL 

For a more dctailed·-~c~cnpü~rto.f what FrP-¿m,:mmd• do, 
refer to the descriptbil -.)f¡'=H'·Iií :i..;;¡cnC;. A, Rt:fezcnc•~-
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Direcc1cnam1ento lnter-Red 

·Una lnter-red (lnter,-,et; esta formada por una 
colec::lón de redes .nCI\nduates. un1das por ruteadores. 
a veces llamados Gateways 

.1..1.1. 

' / 

( 
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Ruteo de IP 

?·::ncc~lcs de r~c;teo 

•inter:amo;ar entre O;sccs;t¡vos: generáimer-.te routers¡ 
;nfcrmac1ón acerca ::e as reaes qc;e c:::nec:an 

• Protcc:;,!cs lrMacc~tnto 



:;....uno ~•1_.¡v 

, 92 1 ~ :J • g: . :;: ~ 

f'.J1=é:GYO>o 
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Ruteo de IP 

\ '92 •• o 
1 

~t•I'IC ~.t-av 
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Protocolo RIP 

• Caca ~üt¿ador transm1te e! c:sto y 2 :1rec:16n 
des:1~o a Si...S vec:ncs 

• Ex:!iten :::es tiDCS ::e cacuetes 
SoiJCJtua: req~.,;estl 

Respuesta¡ Response) 



~~~~~~~~~~~~~~~~~~~~a~~~~~~ 
b 

Protocolo RIP 

Formato de paquete 

::-anao 

;.on 

1 ·eservaoo 

:oer.tlftcac.on ~• 
d1rec::or. je 'amrua 

C)rrec:::c:"' 

"netr.ca 

( 
\ 



Protocolo OSPF 

Open Shortest P ath F •rst 

• Prctoccio no crcp1etano 
• D1v1de las redes en 

Are a 
S1stema Autónomo 
S1stema Global 

• Sistema de segwncac ;:ara ia ::rccagac1ón de las 
rwtas C1spon1bles 
• Uso ae 01ferentes t1pos de memcas 



Protocolo OSPF 

O,v,s;ores o oar.1c.or.es 

;,o 
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Protocolo OSPF 

P'coagac:ón ele las rutas 

..4.rea 

1 1 1 1 1

8
1 

8
1 

a a ea 8 
:~ eCR =!\ =t: RJ ~4 R.S 

f:..lr.:-é:r-=c 
ll\J~~D 



Protocolo OSPF 1 

T:c::s de :Jaque!es :e propagac16n de rutas 

• T.::c 1 Routing L1nK Advel1isement 

• T.po 2 Network Links Advel1isement 

• r:oo 3 Netwcrk Surr.ary Link Advel1ls:~er.t 

• T:oo 4 AS Boundar¡ Routerssunary Link 
Advel1isement 

·TipO 5 _AS Exernal Link Advertisement 

.32-

' 

':'.(· .··· 

( ,_ 
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Protocolo EGP 

Externa! Gateway Protocol 

• F•Je uno ce los pnmeros protocolos 
·Tres func1ones o asoec:os 

Adqu1S1c1ón ce Vec>ncs 
Confirmac1.jn ce Vecmos 
lnformac1on de Ruteo 

• No func1ona con enlaces redL:ndantes 
• No se 1ncluye métrica en la 1nformac1on 
• Perm1te que en una lan un sólo router transm1ta la 
1nformacíón a el/los routers ce jtros domm1os 



1 Nivel 4. Protocolos de Transporte 
1 
~1 ntvel de transporte provee a una maquina con 
c:::nex:ones punto a punto lnOependlentes oe :a subred y 
~erv1c10S de transac:::1ón 

Provee enlaces conf;ables y ef1c1entes er.tre procesos 
Forma en con1unto :en les n1ve1es infenores una 
rc::usta plataforma de c::munlcaclor,es 
Reai1za 10s eni<:ces VIrtuales 
T:ene dos proto:olcs pnnc1pales 

TCP 
UDP 

( 
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Protocolo TCP 

Trans·miSJón Control Protocol 

As1gnacJón :e .,umeros de puerto oara transm1510~ je datos 
ReconoomJemc je Datos recJbiOOS 
RegulacJon oet '1u¡o ae oatos 
DP.JISIOn oe es -nensa¡es en datagramas 
Venficaoon a e os datagramas 

AOm1n1strac:ón 
EstaolecmJe!"'to 
Manten1m.e~to 

iermtnaccn 

3$ 

•: 



Protocolo UOP 

.Jser :atagram orotccct 

i 
; UCP onnaa ser.,c.a ,je :jatagramas a ios ;::rcc;ramas :le! usuano 
:No ~arant1za •.Jna ::-;;ansferenc;a confiaole :le los ::lat::s 
· ::."':v1a:~ec:oe Jat:s s1n capacidad :je retransm1S1cn · 
: Suoone que la ac11·:.ac:on ae mas atto nPvet rea11Za 3 .al•dac:on 

· L;:d,zaco oor 
:--..~ 5 (Netwont File System) 
51-.MP 
;;:-p 



Network V01ce ?rotocol 

Ser..tlCJO cara !ransporte de voz dJQJtallzaoa 

; Protocolo de trar.sacc:ón de t1emoo real 

Ut1llza IP para transm1t1r JnformacJOn 

Emplea algontmos ae compres10n 

Es conecct¡on less 

Protocolo NVP 
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Nivel 5-7. Sesión-Aplicación 

1 NOMBRE 

..,:.;=li.JCAC::N 
1 JNS i · SMT? j 1 ¡=-,;o 1 ¡ F~ESE~T .:..C:,CN 

1 s::::s;cN 
1 

Nett:1CS 1 1 ie1net 
1 ~.A N S;::~;::.:~= 1 

.'IEJ 

E"JW:.CE 
~!SiC:J 



Nivel 5-7. Sesión-Aplicació~ 

N1vel de Ses1ón 

N1vel de Presentac1ón 

N1vel de Apl1caC1ón 



Protocolo Telnet 

Proteccto de Acceso Remete e lr.teracttvo :e :ermtnal 

1 Brtnca una :::nextón VIrtual a ncdos 'emctcs 

¡ Perm,te a !es -.Jsuartes ac:esar nodos 'eme tes como 
.

1 

su fueran term1na1es F is;camente C;;r.ec:acas · a el 
Host 

r:ilif.c=o 
l!\.I~OC!...t:)o 

( 
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·------, 
Protocolo Telnet 

___ 5jí¡--l -+---',L......:, ... ~ 
1 

1 .a 

"11 



Protocolo Telnet 

Te1r:t>ooen apollo1 1 
Tr."rc;. ocen 
C:rrected :o 3DOilo1 
Esca:::e c~.arac:er !S ']' 

1 1 

1 User:-.ame j 
~--as_s_w_o_rd_·--------------~ 

('-



o o en 
el ose 
escape 
ex1t 
local echo 
aoagaoo) 
status 
? 

Protocolo Telnet 

Comandos 

Conec:arse a un host 
Cerrar ses1on ac:ual 
Defín1r c.orac:er de escape 
F1n oe telnet 
Camo,o ce eco (EncendidO. 

lnfonmac1ón Oe cada SeSIÓn 
A yuca 



----------------
Protocolo FTP 

File Transier Protocol 

¡ • FTP perm1te el env1c y recepc1ón de une o mas 
¡ arch1vcs en forma 1nterac:1va . 

i • Scocr.a formatcs ae arch1v0 en ASCII. 81nanc y 
• :BCDIC 

i 
: • Mcelc de transm1s1ón ·stream · Bloque e :ompnm10o 
1 

\ • Perm1te las manipulaciones sencillas dentro de los 
ststemas _de arch1vos _:cales y Remotos 



Protocolo FTP 

.eL 11 ! 1 ~ 1 , . ' 

i 11 

~' 



sno 
• ooen vax1 
N ame: 

E;emcto 

<Enter PASS ComanO) 
?asswora 

. <User 1oggea mn oefau1t :!1rectoro 

·'Jet remotef1!e local file 
·putlOC41 file mewfiter.ame 
by e 
S 

l. ' 7 o 

Protocolo FTP 

~'~i 
Wl!'\ 

( 
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1" ~!"os;D 

l·•og1f" •om 

'""'" 'Jwr :~ute-s 
:a11 :;lfOCUS 

";ef <f1lena,...e:o 

·------------

Proaum1 Cbr!t 

•L. ser :.Jf"tt"3 
:llroc:.ns 
>ContrOl~ 

C,:)ntrOI ::...::rec:=.cr 
,. COI'ltr!)l ¡,; .:rroe:=.c.n 
ContrOl COf"4CCC"' 
>'=.:.ntrOI :~ 
Contr01C~ 

,.ContrOl=~ 

Cita co,l"\eC':CW"~ 
Cata c::lnneeO" 

Protocolo FTP 
Pfooramt Sf!Vtt 

<SeNer ,~ 
<¡¡:7., IWI' ..... 

S~tf' .teeecx~ 
<&Reauna: ga.aword 

e SefVtf' 1CCKU 
< Sef'Ver aceeot~ 
S..,...et> Crnt• 
:"ata :)rocna 
<S&t"w~~ 

<Se-f"\oo•r wnaa o¡¡ta S 



a. 
t-

H
 11 

' '< " ., 

~
 

1i 
n 

L o ~ e e ~ i'l 

~ " . ¡¡ ¡¡ 

' ' 
[ 

~ 
• ' . x r 
l. 

~
 

• iií 
!' 

f
l
"
 

·
-
-
-
-
-
·
-
-
-
-

'---"! 
) 

·' 



Protocolo NFS 

NerworK File System 

• Ongtr.aoo y pct:t..tar,zado por SUN Mtcrosystems 

• Otseñaao oara ser ~ortado facilmente a ~tferentes 
ststemas cperattvcs 

• Bnnda acceso transparente a sistemas remoto de· 
arcntvos 

·Los usuanos no necesttan saber la lccaltaad fistca de 
los OISCCS 

SI 



Protocolo NFS 

. ~,,,, 
u 

t ' 1 

' ¡ 
l. 

Ac:eso a d1sc::s remot:s en forma transparente 

S Z 



( 

Protocolo SMTP 

S1mple Mail Transfe' ?'otocol 

• Ur. ·:le los protocolos mas lrr.c:e;-entacos 

• Oeiine como transm1tlf mensa,es ertre 2 Jsuar~cs 

• Se casa en Spcoling para el eo·~:o de Merísa¡es 

• Se conoce como env10 ce mersa1 ~s punto a punto 

• Oescr1be la estructura del mensa¡e y espec;íica el 
protocol_o para el IntercambiO de :.::rreo 

.$.3 

--- - ----

• 

~· 
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". 

Doma1n name Serv1cé 

; Protocolo de nomcram1ento 

1 Bnnda traduc:::ón de nombre-direcc1ón IF' 

' Dom1nio: Grupo de Hosts 

"Doma1n Name Server" 

.H. 

DNS 

Cti( 

Ct· " 
( 
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lnfor·mac:on :e1 se,,·ccr 
01rec:1ón lnterre! 
T!¡::o oe :omoutaccra 

.•. 

·· Domain Name Service 

-::: .. : .... 

Lsta ce ser<~c:os :r:ndadc ;:¡or computaccr::;s .·· 

Serv1cor 
Ser;1dcres Maes;r:s 
Pr1mar10 
Secundarlo 

..• .. 

. ' ~· .~~·· 

r"v ·~ ' ,. ...... · .. , . .~ ' 

' •. .... ~ 

. ·~· i '! h 
•• _ _. ~t'r, " • 

''" , ...... ". 

., . 
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: (· 
TCP/IP Sobre X.25 

lmplementac1an de TCP/IP para redes: de are a amplia 

1 2 apc1anes 1nterna a externo 

1 Generalme~:e can conexiones dmam1cas 

, En casa de no usar la linea esta se desconecta 
temporalmente 

La fragmentación la real1za X.25 

51 

\ 
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TCPI1P Sobre X.25 

Se requ1ere tablas de converSJon cara detecr;mnar ,,._. ,,: . . · 
equ1va1enc:as entre X.25 y TCP/IP 

E;emclo 

~ 92 ~ 20 3 
i921.215 

3_:'140908_1129900 
3él21908(1.13800 

----:-- .. -

-. . . ~· . ' ~ -- ·- -··-· ... ; ____ - -~- ,:, " 



TCP/iP Sobre X.25 

1921123 
JJ40908112990C 

192 , ~ :J 
192 , , :. 

JJ4C9081129SOO 192 1 1 2J 
JJ40SC8""29800 192 1 1 24 

1921124 
JJ40S081129800 

JJ409081129900 
JJ409C81129800 
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