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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 Un1x 
• Umx en plataformas lntel 
• Unix en otras plataformas 

2.- U N 1 X E N R E D. 
• Características en ambiente de 

Red 
• Enlaces Unix- Ethernet 
• Enlaces Unix- Token Ring 
• Enlaces Puerto Serial 
• Hardware de Unix para Red 

3.- FABRICANTES DE UNIX 
• Unix System V de SCO 
• Solaris de Sun 

Microsystems 
• Unixware de Univel (Novell & 

USL) 
• Otros 

4.- INSTALACIÓN DE UNIX 
• Instalación del Hardware 
• Instalación Plataforma base Unix 
• Instalación del Sistema Operativo 

de Red 
• Configuración y administración de 

Protocolos 

5.- ADMINISTRACIÓN DE 
UNIX EN.RED 

• El kernel, Generalidades y 
configuración 

• Swapping 
• Sistemas de seguridad y 

Filesystem 
• Utilerias de administración 

• Usuanos, Grupos de usuarios, 
Altas, Bajas, cambios, etc. 

• Atributos y Seguridades 

• Instalación de aplicaciones 

6.- AMBIENTE GRÁFICO UNIX 
• Conceptos de ODT 
• Manejo de ODT 
• Terminales X-Windows 
• Emulación X-Termmal 

7.- INTEGRACIÓN DE UNIX 
CON OTROS SISTEMAS 

• Introducción a TCP/IP 
• Unix, Netware, Lan Manager, 

Lmx, DOS 

8.- CONECTIVIDAD 

• Enlaces locales 
• Enlaces remotos 

9.- SESIONES DE TALLER EN CA.DA 
PUNTO DEL TEMARIO 

• 
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HISTORIA DEL SISTEMA UNIX 

Unix se originó en los Laboratorios Bell AT&T, una de las institudoii.JS de 
investigación meJOr dotadas de los Estados Unidos, su histona es casi únir.a en 
comparación con otros sistemas operativos debido a que los avances son en gran 
parte aportaciones de personas con ideas creativas singulares. La implicaCión Els qve 
los avances no han venido principalmente de decisiones burocráticas s1no más bien 
directamente de las necesidades y creatividad de los usuarios. Esto sigue siendo c1erto 
hoy, lo que hace del sistema UNIX uno de los jardines más fértiles para la creae~óri de 
nuevos conceptos en computaCión. El sistema UNIX fue disei'lado por un grupo de 

·personas que eran representantes de AT&T en el desarrollo de una de las influenc1as 
germinales en la computación modema, el Sistema Operativo MUL TICS, desarrollado 
en MIT a finales de los sesenta. 

Como uno de los primeros sistemas de tiempo compartido MUL TICS incorporó 
la mayoría de las ideas que aparecen en los Sistemas multitarea actuales. 
Desgraciadamente, MUL TICS sufrió las consecuencias de su papel innovador y resultó 
mucho más complejo y pesado de lo que era necesario. A finales de los sesentz A. T& T 
abandonó la mayor parte de su participación, en el proyecto MUL TICS. dejando a un· 
grupo de personas con talento pero frustradas, con muchas ideas a.cerca de lo que un· 
sistema en tiempo compartido debería ser. 

Sin acceso al sistema MUL TICS, estas personas se quedaron sin un :~ stema 
Operativo modemo con el cual trabajar, de modo que crearon uno nuevo. Los 
d1sei'ladores Ken Thompson y Oennis Ritchie construyeron el sistema basado en un 
diseño elaborado con Rudd Canaday. Pronto se les unieron J.F. Ossana y R. 11'1orris. 
Tras un período de discusiones, adquirieron una computadora OEC POP-7 de 
desecho y se pusieron a trabajar. Como muchos de los mejores proyectos .. este 
comenzó con la creación de un juego. Thompson y Ritchie desarrollaron un juego de 
v1aje espae~al para la PDP-7. 

Después de esta experiencia crearon una nueva extructura de sistema de 
archivos y un nuevo software que es muy _similar al sistema de archivos modernos. Le 
añad1eron un entorno de procesos con planificación y completaron el· resto de un 
Sistema Operativo rudimentario. El nombre UNIX pronto se aplicó a los resultados ya 
que su trabajo fue una simplificación del sistema MUL TICS. El sistema estuvo 
operando sobre el PDP-7 a principios de 1970, y a mediados de asa década habían 
pasado el proyecto a una máquina DEC POP-11 de reciente aparición. 

Muchas de las ideas clavas del sistema UNIX moderno estaban presentes en 
las primeras implementaciones, induyendo el sistema de archivos, la 1mplemantae~ón 
de procesos y la estructura de las líneas de orden aún utilizadas hoy en dia . 

......::::.~~ 



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

PRESENTACIÓN 

Si bien no es una novedad el Sistema Operativo 

Unix que arranca en 1969 con su versión de Bell 

Laboratones, si es saludable mencionar que en su 

evolución, ha logrado una superación 

de todos conocida en función de las necesidades 

informáticas. Hoy en día, pretende dominar en los 

ambientes de las macro, mini, estaciones de 

trabajo o Redes de m1cros. Esto últ1mo merced a 

su actual potencial después de haberse montado 

OBJETIVOS 

Introducir a los participantes en Unix y TCP/IP en 

amb1entes de Red, y su interacción sobre 

plataformas lntel entre otras. Así mismo en la 

admimstración de sus enlaces y la integración 

con otros sistemas. 

En 1988 sobre plataformas lntel (entre otras), e 

·integrado los mundos DOS-UNIX, además· 

actualmente cabalgando sobre TCP/IP, que 

permite unir vanas plataformas. As:, ya hablamos 

de Redes con enlaces Unix vías -Ethernet, Token 

Ring, en cuanto a hardware y "Unix 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 

industria para no quedar a la zaga, ha liberado 

.tantos paquetes para estos sistemas operativos, 

que no envidia por mucho a la tradicional 

plataforma MS-DOS. Si bien Unix· es fuerte en 

multiusuario, ahora sirve como plataforma base 

para poderosos Sistemas Operativos de Red con 

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

DECFI y CONSULTORES ICIMEX, S.A. DE C.V. 

conservando la vanguardia en la actualización 

profesional, ofrecen este n.ódulo como 

complemento del DIPLOMADO 

A QUIEN VA DIRIGIDO 

A profesionistas, ejecutivos, y técnicos, que por sus 

necesidades profesionales y aplicaciones, requieran 

conocer Redes sobre Unix y TCP/IP. 

REQUISITOS. 

·Haber cursado los módulos 1 y 11 o equivalente (sin ser 

limitante), y manejar ampliamente MS-DOS y/o 

cualquier otro Sistema Operativo, No es 

indispensable conocer Unix. 
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. La imPlementación original fue codificada en lenguaje ensamblador, pero 
pronto se clesarrolló el lenguaje de programación e dentro del grupo, empezando en 
1971. El lenguaje e fue utilizado casi inmediatamente en la continuación del desarrollo 
del sistema UNIX, y en 1973 el núcleo se recodificó en C. Hoy sólo unas. cuantas 
subrutinas del núcleo de alto rendimiento están escritas en lenguaje ensamblador. E.ste 
fue el prim'er intento de codificar un Sistema Operativo entero en un lenguaje de alto 
nivel y la portabilidad que se le consiguió está ampliamente considerada como una de 
las razones principales de la popularidad que el sistema UNIX actualmente goza. 

Al mismo tiempo se iniciaron las herra'mientas de proceso de textos que 
posteriormente dieron lugar a troff, y el primer cliente real del sistema UNIX fue la 
Oficina de Abogados de Patentes de los Laboratorios Bell, que empezó a utilizar el 
programa troff en otoño de 1971. 

El sistema UNIX captó inmediatamente la imaginación de los informáticos en los 
Laboratorios Bell y después de dos o tres años había alrededor de una docena de 
sistemas UNIX ejecutándose en varias máquinas diferentes. Se realizaron con 
frecuencia importantes mejoras software y AT&T comenzó a soportar el sistema como 
producto interno dentro de los Laboratorios Bell. El programa troff apareció durante 
este periódo, entre muchas otras innovaciones. 

Sin embargo, el sistema UNIX adquirió cuerpo con el desarrollo de las 
máquinas PDP-11 superiores, tales como la PDP-11/45 y la PDP-11170, entre 
pnnc1pios y mediados de los setenta. El sistema UNIX se ajustaba de forma natural a la 
arquitectura DEC y ocasionó la venta de muchos cientos de máquinas PDP-11 a lo 
largo de los años. Los programadores dentro de los Laboratorios Bell empezaron a 
utilizar máquinas UNIX para su trabajo de procesado de textos, y los diseñadores de 
productos de Sistemas Bell comenzaron a utilizar PDP-11 con sistemas UNIX para 
sistemas llave en mano dentro del negocio telefónico. 

Simultáneamente, AT&T remitió muchas copias del sistema UNIX a todas las 
universidades del mundo, y una generación completa de informáticos a finales de los 
setenta aprendió su profesión con el sistema UNIX. Esto dio lugar a otra fértil ola.de 
innovaciones .. y la implementación ampliamente utilizada BSD (Berkeley Software 
Distribution) apareció en la Universidad dé California en Berkeley. Al tiempo que AT&T 
fortalecía el sistema UNIX y lo optimizaba en la dirección de la computación comercial, 
las . versiones BSD resultaban dominantes en las comunidades universitarias y 
t~cnicas. 

La compatibilidad entre las versiones BSD se presentan equiparadas con las 
versiones AT&T, aunque los equipos en ambos lados se apresuran a incorporar las 
mejores innovaciones del otro sistema a sus propias versiones. 
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A finales de los setenta. • :-&T comenzó un nuevo esquema de nominación 
para su versión del sistema UNIX. Anterionnente las versiones principales se 
destgnaban según tas nuevas versiones que salían del área de investigación, y dos de 
las más populares fueron las denominadas Revisión Sexta y luego Revisión Séptima. 
Siguiendo una reorganización interna del soporte del sistema UNIX, AT&T cambió su 
numeración a Sistema 111 y Sistema V. Realmente estas nuevas ·versiones eran 
descendientes directas de la Revisión Séptima y el Sistema V suplantó al Sistema lila 
mediados de los ochenta. El Sistema IV fue utilizado internamente en los Laboratorios 
Bell, pero se consideró un producto de transición que nunca fue soportado 
públicamente. 

A finales de los ochenta AT&T nonnalízó el nombre de Sistema V y sus 
versiones recientes se denominan Sistema V. ~evisión 2 y Sistema V, Revisión 3, que 
a menudo se abrevian como SVR2, SVR3, respectivamente. Durante los últimos at'ios 
setenta y los primeros ochenta, una o ambas de las versiones BSD y A T& T fueron 
portadas a casi todos los computadores con potencia para soportar1as. 

Esto generalmente exigía como mínimo unidades de disco de alta velocidad y 
soporte de gestión de memoria interna en la CPU, aunque algunas versiones 
experimentales han sido adaptadas a máquinas basadas en ROM sin disco rígido en 
absoluto. Hoy en día se pueden comprar versiones del sistema UNIX para los mayores 
supercdmputadores, las máquinas maxicomputadores más ampliamente utilizadas y 
casi todos los minicomputadores a la venta. 

Confonne los microcomputadores se han desarrollado en velocidad y potencia 
y su costo ha disminuido, estas máquinas se han movido al rango del sistema UNIX. 
Las máquinas 8088 originales eran casi lo bastante potentes para soportar el sistema 
UNIX y algunas implementaciones podrían ejecutarse sobre estas máquinas. El 
Sistema operativo XENIX es una versión adelgazada del sistema UNIX para el 18M PC, 
pero está realmente en o por encima oel filo de la capacidad de la máquina y sólo ha 
tomado cuerpo con las máquinas 80288 y 80388. 

Recientemente, los Laboratorios Bell y AT&T han desarrollado una nueva 
versión genérica denominada Revisión Octava o sistema UNIX de Investigación. 
Aunque no se venda comercialmente, esta versión ha sido ampliamente distribuida a 
universidades. 

Los descendientes de las versiones BSD están siendo constantemente 
mejorados y la realización de acuerdos entre AT&T y Microsoft, AT&T y Sun, y AT&T y 
Amdahl están pennitlendo integrar más extensamente las versiones 
microcomputadores y supercomputadores. Finalmente se espera que las versiones 
SVR3, eso. y XENIX converjan en una versión única del sistema UNIX que puada 
ejecutarSe en casi cualquier entorno ·hardware. Este producto combina® ,podría 
también pennitir la compatibilidad de código objeto entre diferentes Versiones para la 
misma máquina. ~~ 

~__$ 
.~-: 
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LA REVISION SVR3 

Es la versión más actualizada del sistema UNIX de AT&T. Ha sido portada a la 
mayoría de los prinCipales computadores y es el estandar actual para la línea A T& T. 
Ha ·sido Significativamente mejorada con respecto a versiones antenores y conliene 
muchas modificaciones. Las principales modificaciones a nivel de usuano incluyen más 
ayuda en línea, herramientas de administración del sistema notablemente mejoradas ( 
y simplificadas) y mayor resistencia al dallo debido a caídas de tensión y otros dalles 
inadvertidos. 

A niveles inferiores del sistema UNIX, las modificaciones más importantes han 
sido el soporte para bibliotecas. compartidas, un soporte de memoria virtual muy 
mejorado y nuevas herramientas para integrar redes de área local con el núcleo. 
Naturalmente ha habido muchísimos cambios y optimizaciones menores en todo el 
s1stema. 

SVR3 FRENTE A BSD Y SVR2 

El sistema SVR3 está significativamente más libre de errores que las vers1ones 
850 e incorpora muchas de las innovaciones que se originaron en los sistemas 8SO. 
Sobre todo, hay mejor soporte para SVR3 que para las versiones 8SO, las versiones 
8SO están fragmentándose en diferentes vendedores que mejoran el sistema por sus 
propios medios. Casi todos los sistemas comerciales utilizan SVR3; mientras ICÍs 
sistemas científicos y técnicos tienden a construirse a partir de la base 850. 

Comparado con su predecesor inmediato, la versión SVR2 de AT&T, SVR3 
tiene varias características nuevas, pero es mayor y a menudo más lento. Es deCir, 
SVR3 requiere significativamente más memoria real y un disco rígido mayor que 
SVR2. Por ~ntra, el usuario de SVR3 obtiene un sistema avanzado con nuevas 
características de conexión a red, y mejor soporte de documentación y herramientas 
de administración. ·. 

BSD (BERKELEY SOFTWARE DISTRIBUTION) 

En 1974, el campus Berileley de la Universidad de California se involucró en el 
desarrollo del UNIX cuando el Profesor Fabry adquirió la versión 4. En 1975, Ken 
Thompson visitó la Universidad, su Alma Meter, y ayudó a instalar la versión 6 en una 
POP-11170. El mismo allo, dos graduados llegaron a 8erileley: Bill Joy y Chuck Haley, 
los cuales tuvieron un papel detenninante en el desarrollo del sistema l;llos y 
Thompson trabajaron en un compilador en Pascal y un editOr llamado EX y 
posterionnente volcaron su interés en las operaciones internas del kemell negando 
aquí el nombre de 8erileley Software Oistribution. <:. ~ 

~-:r:r 
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Posteriormente 8ill Joy siguió trabajando sobre el EX para añadirle capacidad 
de direccionamiento de cursor sobre terminales CRT y producir además el C-she/1, que 
se llamó así por su similitud con el ambiente de programación "C". En 1978 se 
actualizó la organización interna del sistema, llamándola Second 8erXeley Distribution, 
que también se conoce como 28SD. 

El sistema se volvió popular en las máquinas PDP existiendo . varios 
lanzamientos, hasta el 2. 98SD que aún en la actualidad se encuentra en algunas 
PDP-11. En el mismo año se adquirió una VAX-111780 que inicialmente corría el VMS 
de DEC. Sin embargo, el personal de investigación estaba ya habituado a trabaj_ar· en 
UNIX. Entonces el profesor Faterl)an obtuvo una copia de UNIX 32N, una versión 7, 
que se trasladó a la·vAX. 8ill Joy y otro graduado, Ozalp 8abaoglu, adicionaron el 
manejo de memoria virtual al 32N, es decir, la posibilidad de correr programas de 
mayor tamaño que la memoria del equipo. Joy también trasladó las utilerias de la 
versión 28SD a la VAX llamándola "Virtual VAX/UNIX". 

En diciembre de 1979, este conjunto de modificaciones al 2BSD y a la versión 7 
dieron ongen al 38SD. La Agencia de Proyectos Avanzados e Investigaciones de la 
Defensa (CARPA) aceptó el sistema para uso interno dando con esto el impulso 
necesario para que, tiempo después, se distribuyera la 4BSD. En 1983, la 4.28SD 
incluía el Fast File System en el cual cada sistema de archivos se subdivide en un 
grupo de cilindros y a su vez el sistema operativo crea y graba archivos en cilindros 
paralelos. 

Esto mantiene los sectores pertenecientes a un archivo en una misma región 
física del disco, evita así la fragmentación del mismo y permite un acceso más rápido . 

. Esta versión soportaba la conexión de una red Ethernet Tiempo después, Sun 
Microsystems le adicionó el Networ!( File System (NFS). La liberación del 4.38SD, en 
1987, consistió en algunos ajustes a la 4.2BSD. Los cambios menos drásticos a este 
último lanzamiento, en contraste con los anteriores, han consistido en adiciones que 
indican que BSD y AT&T podrían converger eventualmente. 

EL XENIX DE MICROSOFT 

Xenix esbll basado en la versión 7 de AT&T. Microsoft liberó el Xenix 2.3 en 1980 
como una implantación pare mic:roc:omputadores. De la misma manera que el sistema 
se basó en la versión 7, el Xenlx tomó algunas utilerias de la 4.1 BSD. 

La versión 3.0 incorporó algunas caracteristicas del AT&T System 111 y el Xenlx 
5.0 se diseñó tratando de cumplir con los esbllndares de la definición de inte[fa.cas de 
System V de AT&T. La intención de Microsoft y de Santa Cruz Operation, actualmente 
propietaria de Xenlx, es lograr que Xenlx y UNIX converjan en un sólo. producto es 
decir, seo UNIX. ----- · ·- -



AT&T 

Paradójicamente, AT&T no liberó formalmente su versión de UNIX hasta 1982, 
años después de que se distribuyeron el Xenix y la 4.1 BSD. El pnmer lanzamiento 
comercial se llamó UNIX System 111, que se basó principalmente en la versión 7 y en 
algunas características de programación de la versión 6. En 1983 se líberó el UNIX 
System V que incluía importantes utilerías de Bei'Xeley. Se incorporó el proceso init de 
inicio de tareas, siendo diferente el procedimiento de la versión 7. 

AT&T liberó el UNIX System V v.2 en 1984 introduciendo una versión propia de 
la base· de datos Termcap, llamada Terminfo la cual consiste en. una sane de archivos 
que describen las capacidades de cada modelo y tipo de terminal. Otros cambios 
incluyeron modificaciones menores al sistema jerárquico de archivos. la adición de 
Streams y el Remota File System en respuesta al NFS de Sun. El actual UNIX System 
V versión 3 (SVR3) es la correspondiente a las plataformas lntel y la base de los 
ambientes gráficos para UNIX. 

EL FUTURO DE UNIX 

El usuario puede confundirse ante la variedad de versiones, distintas marcas y 
hasta clones. Sin embargo, la gran corriente de la estandarización ha incluido al UNIX 
al crearse la SVID (System V Interface Definition; Definición de la Interface del System 
V) que norma con exactitud los servicios que el sistema operativo debe ejecutar y 
cómo deben solicitarse, además de las exigencias de diferentes organizaciones como 
IEEE, la DARPA y las propias asociaciones de usuarios que regulan todo cambio y 
adición. 

Existen actualmente dos entidades que luchan por el liderazgo de los 
estándares, éstas son la OSF (Open Systems Foundation; Fundación de Sistemas 
Abiertos) y Unix lntemational, las cuales agrupan a diferentes fabricantes de software y 
hardware. 

Esta guerra por colocar en el mercado las primicias de la investigación, las 
mejores inte~aces y los ambientes más amigables y prácticos traerá un solo ganador: 
el usuario. 
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SISTEMAS ABIERTOS 

Los Sistemas Abiertos han llegado al mercado y ofrecen una perspectiva más 
al usuario para aprovechar al máximo el hardware y software con que cuenta. Del 
mismo modo las posibilidades de comercializar la nueva tecnologia son más amplias 
para los distnbuidores. 

Todo esto es un atractivo adicional para los usuarios y una oportunidad para los 
desarrolladores propietarios Pero qué son los sistemas abiertos? Cómo saber cuando 
se está hablando de uno de ellos? 

Los sistemas abiertos pueden caracterizarse como una tecnología orientada a 
la supervivencia para los 90, ya que representan una respuesta a las peticiones de la 
mayoría de usuarios activos que buscan el bienestar comun. 

La explicación anterior 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 informitlca. Dentro de las definiciones más 
aceptadas con respecto a los sistemas abiertos, existen cuatro que han s1do más o 
menos asimiladas. 

-Los sistemas abiertos corren bajo UNIX. 

-Se adecUan a las normas internacionales. 

-Tienden a evolucionar. 

-Son capaces de integrarse .. 

Los sistemas abiertos y UNIX, son utilizados por diversas organizaciones. Para 
unas, UNIX es el punto que marca la desaparición de las grandes computadoras en los 
procesos de operaciones comerciales. Para otras significa mucho más el remplazo de 
los sistemas operativos propietarios, tanto de los simples procesadores personales 
como de los complejos sistemas de cómputo. 
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Sin-embargo, lo cierto es que, tratar de emparejar la tecnología de sistemas 
abiertos con el sistema Operativo UNIX, trae como consecuencia algunas limitantes. 
Como punto principal, es posible mencionar que todavía no hay una definición 
completamente estandarizada del sistema operativo UNIX. Además de que UNIX y su 
API (Application Programming Interface) no direccionan elementos claves de s1stemas 
tales como "look" and "feel", manejo de información y· desarrollo basado en sustitución. 
Por otra parte, las funciones comerciales más complicadas, son las que requieren de 
un sistema complejo que las soporte. 

Los sistemas abiertos se acoplan a las normas internacionales, pero para evitar 
confusiones y antes de continuar, es indispensable aclarar que "abierto" debería· ser lo 
opuesto de "propietario". Ser abierto es ser compatible. Lo cual hace de un s1stema 
bajo este concepto, un elemento atractivo para convertir al equipo y al programa en 
productos compatibles. 

Sin embargo, al respecto de esta sencilla y atinada definición, hay desacuerdo. 
Para empezar, una norma implica un acuerdo entre distribuidores y usuarios con el fin 
de que se suspenda la innovación en un área determinada, para que la creatividad e 
inventiva se canalicen en algún otro sector, evitando así la saturación de uno sólo.· 

De tal manera que cuando los desarrolladores han resuelto los problemas 
comerciales, puedan comenzar a promover las ventajas de las implantaciones basadas 
en normas, enfrentándolas a las nuevas alternativas propietarias. Otro inconvemente, 
es que lleva tiempo que usuarios y distribuidores coincidan en los movimientos 
normativos. Como consecuencia, las normas se direccionan a tecnologías antiguas en 
lugar de enfocarse al nivel de los líderes. 

. La definición de sistemas abiertos se puede describir mejor como una 
terminación abierta", la cual se caracteriza por una arquitectura de capas e mterfaces 
bien definidas donde cada uno de los componentes puede evolucionar 
independientemente de los otros componentes con que se relacionen. Por otra parte, 
mientras estos sistemas con terminación abierta, invitan a la exploración de una 
tecnología más avanzada y mejor, la asimilación de las normas puede verse como un 
avance con escalas o una carrera con obs1Jjculos. 

Esto no significa que haya un enfrentamiento entre las normas y una solución 
de determinación abierta. Lo cierto es que, las primeras protegen la inversión 
previniendo et "lock-in" propietario; mientras que la solución de Gteterminación abierta 
protege la inversión permitiendo a la aplicación hacer uso de la nueva tetenología 
conforme ésta va surgiendo sin necesidad de gastar más haciendo más eficiente su 
equipo., 
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La definición de sistemas abiertos hace hincapié en la facilidad de combinar 
solución y10·· componentes de diferentes fabricantes. Su susceptibilidad a integrarse 
proporciona protección de la inversión y una habilidad de innovación -al poder combinar 
otros elementps. antiguos, existentes y mejorada tecnología a la vez que protege la 
inversión actual. El problema de esta definición es que la integración a lo largo de un 
eje no garantiza la integración a lo largo de otros ejes ( por ejemplo: se puede tener 
una excelente integración de datos, pero contradicciones con otros componentes de la 
aplicación). 

Dentro de las definiciones de la tecnología de sistemas abiertos más 
aceptadas. existe una gran ventaja: se toman en cuenta las necesidades de desarrollo 
y ambientes operacionales, que a su vez. proporcionan soluciones de aplicación al 
proteger la inversión en recursos humanos (operadores de cómputo, entrenamiento y 
usuarios esporádicos), equipo, aplicaciones y programas del sistema y datos. Además. 
responden en el acto a los cambios de concepto, conducción, escala y ubicación del 
negocio. 

Siendo un tanto exagerados. un proteccionista es partidario de las normas. 
renuente a cambios lentos y bien pensados, se trata pues de un "conservador". En 
tanto que un "liberal" es partidario de los cambios y considera que las normas deben 
ser condenadas a.la hoguera. 

·Ante esta situación antagónica, sería ideal hacer un balance entre los dos 
extremos. Podríamos decir, que esta es una llamada para actuar, para que los 
usuarios expresen a los distribuidores daramente sus necesidades y lo que esperan 
de la tecnología de los sistemas abiertos. La idea es que se emitan dos mensajes 
distintos: uno en cuanto a normas y en cuanto a innovación. 

Con respecto a ésta última, será necesario que se continúe renovando, pero 
que no se cambie sólo por cambiar. Se debe estar plenamente seguro de que la 
innovación traera más beneficios que gastos, con la salida de las normas. 

En cuanto a normas, es importante que se cumpla con las que describen el 
procedimiento que los programas de aplicaciones requieren para los servicios del 
sistema ope¡alivo (por ejemplo: que los API's estándares (Application Programming 
Interfaces) como el POSIX y las interfaces de servicio de presentación como MOTIF 
concurran y cumplan con las normas). · 
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También se debe cumplir con las nonnas de comunicación que permiten la 
interconexión de diversos sistemas y con un modelo de infonnación fuente (Repository 
lnfonnation Modal) estandar. Esta nonna deberá indicar el significado de los objetos 
que se guardan en la fuente y explicar cómo éstos se pueden accesar y manipular 
para describir o crear soluciones comerciales. Finalmente, este requenm1ento 
remplazará la necesidad de API'S estándares, lenguajes e interfaces de 
programación; ya que las herramientas que popularizan y manipulan la fuente se· 
convertirán en el medio de describir e implantar los sistemas. 

Las normas para este modelo motivarán la innovación, pennitiendo el desarrollo 
de nuevas herramientas y técnicas y· el despliegue de los activos de la aplicación 
existentes representados en la fuente. Todas esta nonnas necesitan recibir la 
aprobación de múltiples distribuidores de equipo y programas. 

El progreso de vari~s organizaciones nonnativas es lento, cómo se las· arreglará 
un usuario m1entras tanto?, Cuándo deberá aceptar las normas y cuándo emplear 
tecnología propietaria? Cómo formarse una idea · absoluta entre las nonnas y la 
innovación? Cada situación busca ser juzgada y desgraciadamente, se necesitan 
soluciones sencillas que sean asimiladas por todos. Sin embargo, para mantenerse en 
posición, se puede considerar la siguiente regla inicial. 

A lo largo de una pendiente que comienza con equipo y termina con la 
funcionabilidad comercial, el uso de la innovación tecnológica propietaria se deberá 
restringir a ün lado de la moneda. 

El énfasis en las nonnas y la portabilidad deberá colocarse del otro lado. 

En el nivel de equipo/programas del sistema, elementos como Interfaces 
Gráficas del L!suario (Graphical Usar Interfaces), Interfaces de DBMS (Database 
Magnagement System: Sistema de Administración de Base de Datos) e Interfaces del 
Sistema Operativo, penniten realizar mejoras a cambio de explotar las interfaces 
prop1etarias. En un segundo nivel, encontramos el porcentaje más alto de la inversión 
de aplicaaón y por lo tanto éste deberá recibir la mayor protección de cambios 
costosos y destructivos. 

Por lo tanto, existen varias definiciones laborales de tecnología de sistemas 
abiertos, algunas promueven la evolución y la innovación y otras ayudan a proteger las 
inversiones actuales o propuestas en soluciones de la tecnología de infonnaci6n. 
Muchas metas creadas por estas definiciones se pueden lograr con las nonnas de los 
integradores de sistemas que pueden tardar en ser aceptadas 'f .. '(~)resadas por 
completo aunque también formen parta da la solución. 

~· 
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SISTEMAS ABIERTOS 

.. "Abierto• deberla ser lo opuesto a npropletano• 

.. Es una arquitectura de capas e Interfaces bien 
dennidas 

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

POR NUMERO DE USUARIOS. 

4 8 

APUNTES: 

16 32 

[iLANl 
~ 

1? 



TERMINALES X . 

VGACOLOR 



clclclclclclclclclclclclclclclclclclclclclclclclclcl~) 1 
~~l~~~~~@§l§~@..~~ 

PC EMULANDO TERMINAL 

Modem 

Tarjeta de Red 
Paquete Emulador 

t).j 



TERMINALES TEXTO 

Modem 

RS~ 



clclclclclclclclclclclclclclclclcl 

~ 

~~ 
1 

~
 

~
~
 

[!!i' 

,, 

;r.J
 

1m 
~
 
~ 
·'A 
~
 

·~ 
~
 

~) 
~
 

g
) 
~
 

r-= 
;fl 

~
~
 

~
 
~ 

~
 

(t'J 
r.J

 
~
 

w¿ -
·0

 

' 
1 

., 

.. 



"if} 

l! 

IIl 

o 

® 

[lJ 

1! 

~~~~~~~--~--~~~~~~~=-~ 
~ ~ ~ ~ ~ ~ ~ ~ 

~lll®W®t!.®CilOb.\ 



: 

clclclclclcl~clclclclclclclclclclclclclclclclclclcl~ 

~ftll>~\:: "\~Slt~l'SI'if~ ftMNlW~ 

' 

-- -



clclclclclclclclclclcl~ - - . ~~~clclclclclclclclclclcl. ~ 
1 WORKSTATIONS 1 

· 

Estaciones de trabe,lo 

' ' . ,, 



clclclclclcl~clclclclclclclclclclclclclclclclclclcl~ 

SISTEMAS ABIERTOS 

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

CARACTERISTICAS EN AMBIENTE DE RED 

El t1po de red baJO Un1x que empieza a aparecer, cons1ste en enlaces 
pnncilpamente Ethernet o Token Ring, con equ1pos t1po cliente b<.'lados 
pnnc1pa1mente en PCs compatibles y equ1pos servidores que son "worxstatlons" 0 
mult1usuanos basados en Umx. · 

La razón de utilizar PCs como cliente y no algún otro equ1po, consiste en la 
necesidad de muchos usuanos de poder correr las aplicaciones tradioonales c¡., DOS 
en las PCs. El ambiente de las PCs entonces debería cons1stir en un s1sterna de 
ventanas tipo Microsoft que puede lanzar aplicaciones tanto de DOS como de Unix. 
Las PCs tamb1én requieren el servicio de archivos e Impresoras; es decir, el usué1no de 
la PC debería accesar los discos e impresoras de los servidores Umx como s1 
estuvieran 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, Unix 
caracter y Unix gnifico (X11) desde cualquier serv1dor en la red y v·enas en distintas 
ventanas de la PC, la PC se vuelve un cliente universal. 

ui razón de utilizar servidores Unix dentro de las redes locales está 
pnnc1palmente en la posibilidad de correr aplicaoones de base de datos en estos 
servidores conjuntamente con las demlis aplicaciones desarrolladas ·para Un1x y 
Ventanas X 11. El servidor Unix puede adicionalmente correr aplicaciones muy 
robustas. Los actuales proveedores de bases de datos SQL Oracle. lnforrn1x. SyB, 
lngres y Progress, cuentan con versiones de sus productos para todas las plataformas 
Umx. Con estas herramientas, los usuarios pueden desarrollar con rap1dr·z sus 
prop1as ap11caoones y correr1as en los equipos servidores de la red. 

Los serv1cios que proporcionan los servidores Unix, entonces, son los siguientes: 

• Aplicaciones de base de datos ( Principalmete SQL) 

• Aplicaoones Unix 

·Servicio de archivos e impresoras'para clientes DOS. 

• Aplicaciones ·x· gráficas. 

• Comunicaciones TCPIIP, X.25, monitoreo de la red, etc. 



' .. 

Las ventajas _P._ara los usuarios de este tipo de red local son: 

• Poder correr aplicaciones de DOS simultáneamente con aplicaciones gráficas 
X 11 y aplicaCiones Unix de caracter. 

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

- Terminales tontas 
- PCs 
- Terminales X 
- ''wori<stations" 
- Mainframes 

• Heterogeneidad de marcas. Se pueden mezclar marcas diversas con 
SUN/HP/IBMIOEC.etc. 

• Simetría. Los clientes pueden lanzar aplicaciones de cualquier servidor. 
Cualquier serv1dor puede ser también cliente. 

• Sistemas abiertos. 

Para lograr lo anterior se requiere la conjunción de diversas tecnologías. a 
pesar de lo complicado que puede resultar, los beneficios son tan grandes que vale la 
pena el esfuerzo requerido para incorporarlas, ya que se convertirán en tecnologías de 
punta en los siguientes ar'los. 
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Estaciones de Trabajo "WorkStations" 

Durante los últimos años. se ha visto un crecimiento muy fuerte en el uso de 
redes locales basadas en serv1dores Umx. Esta tendencia empezó con la 1ntroducc1ón 
al mercado de las poderosas "woli!.stations" (Estaciones de Trabajo) basadas en la 
tecnologia RISC (computadoras con un conJunto reduCido de instruCCIOnes). los 
atributos de estas "woli!.statJons" hacen muy atractivo su uso como servidores en las 
redes locales. adamas de su tradiCional orientación a aplicaciones de gráficas· 
(CAD/CAM), desktop publishing, CASE y diseño. 

Las características que comparten las distintas marcas de estaciones de trabajo 
son las Siguientes: 

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

La! "wor1<stations" cuentan con un CPU con tecnología RISC que pueden 
proporcionar hasta 70 MIPS(millones de instrucciones por segundo) y con memorias 
centrales de 16 a 256mb. Esta velocidad de proceso les permite correr aplicaCiones 
de tipo ·grafico (CAD-CAM), etc. o bien mejorar muchos procesos simultáneos en modo 
multiusuario. 

2.- PANTALLA GRAFICA GRANDE Y RATON (MOUSE) 

Todos los modelos "wor1<stations" cuentan con pantallas gráficas de 1 9" y 
generalmente de color. Las imágenes maneJadas son "bit-mapped", es decir que lo 
que se ve en la pantalla es un reflejo de un arreglo de bits en la mamona pnnCipal: al 
modificar este arreglo, automáticamente se cambia la imagen correspondiente. El 
mouse también permite mucha agilidad en la comunicación del usuano con el equipo. 
La posibilidad de crear ventanas. manipularlas y pasar imágenes de una ventana a 
.otra son muy útiles cuando se está trabajando con vanos procesos a la vez. 

3.- TARJETAS ETHERNET O TOKEN RING INTEGRADAS 

Las "Wor1<stations• H diseñaron para trabajar en red locai.·Tan es así que todos 
• los modelos tienen integrada desde la fábrica la ta~eta de red Ethernet o Token Ring. 

El protocolo de comunicación más soliCitado por las ''wor1<stations• es el TCPIIP y su 
gran ventaja es la diversidad de distintas computadoras que lo soportan. Desde una 
PC con DOS hasta mainframes se pueden conectar en una misma red. 



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

WORKSTATIONS 

Sun SPARCstalionTM' 

IBM RISC System/6000™ 

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

Las distintas marcas de ''workstations" en el mercado tienen otro atributo que 
les dan cierta compatibilidad: todas cuentan con el sistema operativo Unix, y el sistema 
de ventanas X 11. Unix que onginalmente se desarrolló en los Laboratorios Bell de 
A T& T. es un sistema operativo multitarea y multiusuario. Es robusto y se ha vuelto el 
estandar para equipos multiusuario de tama~o mediano. A través del sistema de 
ventanas X 11. diferentes modelos de '"'workstations'~ pueden coexistir en la m1sma red 
local y compartir aplicaciones mutuamente. Con otro producto, NFS (Network File 
System; Sistemas de archivos de la red), una ''workstations" en la red puede asociar el 
sistema de archivos de otra computadora y veno como si fuera propio. Este atributo 
permite ver a una red local como un sólo sistema de cómputo. 

Sistema de ventanas X11 y los GUI (Interfaces gráficas del usuario) El sistema 
de ventanas X11 se desarrolló en el Instituto Tecnológico de Massachuse~s (M.I.T.) a 
partir de 1985 y proviene de un sistema ·w de "Windows". Las diez primeras 
versiones las realizaron tres personas del MIT, pero la versión 11 tuvo apoyo de otras 
empresas como Digital Equipment. Hewlett Packard e IBM. Actualmente se encuentra 
en la versión 11.5. 

El paquete X11 consiste en una serie de subrutinas para el manejo y 
despliegue de imágenes con funciones para creanas, expandenas, moverlas. etc., y 
además controlar las interrupciones de un dispositivo de apunte o mouse. Cuando se 
invoca el sistema de ventanas X, se arrancan dos programas: uno, llamado el servidor 
X, coritrola las imágenes en la pantalla y el otro es la aplicación en si. Los dos 
programas pueden coexistir en la misma computadora o en dos diferentes. 
comunicándose a través de mamona o de la red local. 

La gran ventaja de este sistema consiste en poder arrancar una aplicación en 
una computadora diferente y vena en su propia pantalla. En este caso, la aplicación 
corre en la otra computadora mientras el servidor X está corriendo en su propia 
computadora. El sistema es simétrico, es decir que, la otra computadora en la red 
también puede correr una aplicación en nuestra máquina y verla en la suya. También 
se pueden fabncar computadoras sencillas que consisten en una pantalla grande, una 
unidad de procesamiento simple y un teclado y mouse que corre el servidor X 
almacenado .. en un prom. Al conectarse en la. red, estos dispositivos, llamados 
Terminales X. pueden correr aplicaciones en otras "workstations• en la red y venas en 
su pantalla. Existen programas también que se pueden instalar en PCs, 
conviertiéndolas en terminales X. 



5.· GRUPOS DE TRABAJO 

Esta posibilidad. de tener una aplicación comer do en un equipo y el servidor X 
en otro, ha creado un nuevo concepto en la computaoón moderna. el de un "grupo ae 
trabajo". En este concepto, varias "workstations" de distintas marcas pueden estar 
conectadas en una red local y pueden contar cada uno con distintas aplicaCiones. 
Cualqu1er usuario de la red puede correr desde su equipo. cualqu1er aplicación que se 
encuentre en otro equipo, como si lo cornera en su propia_computadora. Esto. aunado 
a la posibilidad de poder compartir la informaoón guardada en los distintos discos. 
permite que diferentes personas conectadas a distintos equipos en la red utilicen u·na 
herramienta o aplicación en común. inclus1ve para un sólo resultado final. 

El concepto "grupo de trabajo" es el poder trabajar. en conjunto, un grupo de 
personas conectadas en red con diferentes equ1pos de cómputo. 

FABRICANTES CE "WORKSTATIONS" 

Los principales fabricantes de ''workstations" son Sun Microsystems. Hewlett 
Packard, Digital Equ1pment e IBM. 

SUN MICROSYSTEMS 

SUN Microsystems es el fabricante más grande de "workstations" con una 
participación del 38% del mercado. El procesador RISC que utiliza se llama SPARC y 
SUN ha intentado convertirlo en estandar en el mercado por medio de la venta de las 
licencias de su tecnología a otros fabricantes como Fujitsu y Tatung. Estos clones de 
SUN entran a competir contra SUN y las demás "workstations• para dar a la tecnología 
SPARC más penetración del mercado. 

HEWLET PACKARD 

HP adquirió a la empresa APOLLO, otro fabricante de "workstations" y está 
uniendo la tecnología de ésta con la suya propia. Su linea de productos, Snake. está 
basada en un chip RISC propio llamado PA (Precision Architecture). Actualmente este 
chip es uno de los más rápidos en el mercado, superando a los 70 MIPS. HP también 
está buscando aliados en el uso·de su chip 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 
chip procesador RISC de la empresa MIPS. Se formó una alianza de más de 30 
empresas denominadas ACE. (Advance Computar Environment) para fabncar clones 
usando la nueva versión de este chip MIPSB4000. Actualmente DEC liberó un chip 
"Aipha" de 64 bits con posibilidades de superar a 'os 200 MIPS. A raíz de esto, DEC 
probablemente de¡ará el consorcio ACE. 

18M 

18M entró algo tarde cori un equipo R5-6000 basado en un chip. RISC 
propietario llamado Power Architecture. 18M también 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 

Existen otros fabricantes de "workstations" como Sequent Silicon, Graphics, 
CDC. etc/. cuya fracción del mercado es de 15%. 

Es importante recalcar, que en la actualidad existe una verdadera guerra de 
precios entre todos estos fabricantes, con las consecuencias lógicas: baja de preCios. 
aumento de la tecnología y poder de cómputo. 

Una PC lntel también puede convertirse en una terminal X que corre un 
programa especial que emula el servidor X. La Compar'\ía AGE Logic produce un 
programa "Xoftware for DOS" que hace esta función. Al utilizar el ambiente Windows 
de Microsoft JS8 Multiview Desktop/X, es posible que un usuario de una PC 
conectada en una red de "workstations· pueda tener aplicaciones de DOS y correr 
simultáneamente con aplicaciones X; lo cual ofnlce un ámbito verdaderamente 
poderoso y flexible. 

Locua Computlng Cofl)Oratlon .·es el comercializador independiente más 
grande del mundo en el desarrollo de aplicaciones basadas en la conectividad e 
interoperabllldad Unix-DOS. 



SERVICIOS 

Locus ofrece al cliente serv1cios de desarrollo para 'abricantes casas de 
software. integradores de sistemas y usuarios finales. 

El equipo personalizado de desarrolladores de Locus trabaja directamente con 
fabncantes de arquitecturas para computadoras y SIStemas operativos. 

Por ejemplo, Locus fue el creador del sistema operativo AIX de IBM y en ·la 
actualidad d1señan utilerías para el m1smo. 

Locus también ofrece al cliente un laboratorio el cual cuenta con distintas 
plataformas, sistemas operativos para sus pruebas, además ofrece asesoría para una 
integración completa de su desarrollo. 

Actualmente existen más de 500.000 inmlaciones de Locus Computing 
Corporat1on en todo el mundo de •.JS S1gu1entes productos: 

PC-INTERFACE: 

Es un software con características de red el cual permite a usuarios con PCs 
ylo Macintosh compartir servicios como son sistemas de archivos, recursos ae 
impresión desde servidores Unix y/o Xenix. 

Los sistemas de archivos son obtenidos desde el servidor; en el caso de que la 
PC y/o Macintosh no cuenten con disco duro, el PCI podrá asignar un disco virtual C.D. 
En el caso de contar con disco duro físico por medio del PCI se podrá contar con un 
disco D. 

La transferencia de archivos entre discos virtuales; físicos será por medio de un 
copyen DOS. 

Los recursos de impresión se hacen por medio del spooler de Unix y/o Xenix sin 
importar que la aplicación est6 en DOS. 

' ' 

Actualmente está liberada la versión 4.1 de PC-Interface la CUIIII ya contiene 
drivers (NOIS.DRV) el cual da soporte a Novel!. 



BENEFICIOS: 

• Requerimientos de memoria mínimos. 
• Senador Unix y/o Xems no dedicado. 
• Seguridad completa de información a través de Unix para DOS. 
• Capacidad para manejar múltiples sistemas Unix. 
• Emulación de terminal VT220NT100 para PCs. 
• Emulación de terminal VT320NT102 para Macintosh. 
• Ejecución de procesos remotos. 
• Ejecuc1ón de comandos Un1x desde DOS y/o Mac. 
• Soporta PCs remotas. 
• Soporta MS Windows 3.0. 
• Soporta ta~etas Ethernet, Token Ring y puerto de comumcaciones RS-232: 

DRIVERS ETHERNET. 

• 3Com 501,505,523 
• Digital Equipment Corp., DEPCA, DE100, DE200 
*·Excelan 
• Racallntertan 
• Ungerman 
• Westem Digital WD8003 E. EB y EBI 
• Westem Digital WD8013 EBI 
• Westam Digital WD8003 EIA(MCA) 
• Xircom Pocker Ethernet (paridad gemela no as soportada) 

. • NW 1000 y NW2000 

DRIVERS TOKEN RING 

• Ta~etas 18M (4 y 4/16) 

SERVIDORES DE PC-INTERFACE INCLUIDOS EN VARIAS MARCAS DE UNIX: 

• SCO Open Oesktop 
• AIX 
• Interactiva 
• ATNT 
• DELL 

Exist.n 45 distintas plataformas de PC-Interface (servidor) y se cuenta con 
PC-Intertac:e P.l'll DOS con soporte a Windows y PC-Interface para macintosh. 
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TCP/IP PARA DOS 

Es uñ- producto de software el cual permite a computadoras personales 
casadas en DOS comunicarse con una gran variedad de servidores Unix y/o Xenix 
mas comunes en la industria, permite establecer sesiones remotas desde la PC 
transferencia de 4 archivos entre su PC con las otras computadoras conectadas a la 
red. 

BENEFICIOS 

• Integración completa de los protocolos TCPIIP, TCP, UDP, IP y ARP. 
• Bajos requenm1entos de mamona. 
• Protocolos estandar ;::¡:~ y TELNET. 

FTP (File TransportJng Protocol; protocolo para el transporte de 
archivos) 

TELNET (procesos remotos incluye emulación de terminal VT220 e 
incluye modos de emulaCión H19, VF5~ y ANZV X.364) 

• Aplicaciones de red distribuidas. 
• MultifunCión de estaciones de trabaJO. 

TCPIIP para DOS soporta usuarios con programas de red utlizando una 
interface en programas de aplicaciones librerías socket con las que nosotros podemos 
desarrollar y modificar algunas librerías y utilerias Incluidas en TCPIIP para DOS. 

Las tarjetas de comunicación soportadas son las mismas de la lista de Pe­
Interface y en TCPIIP para DOS no esta soportado el puerto de comumcac1ones RS-
232. 
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ETHERNET 
Características 

-Creada por XEROX (1970) 
- Estandar más Estable 
- Versátil en distintos Ambientes 
- Instalación Compleja 



~1Frrt!~r~~1F 
ESPECIFICACIONES TECNICAS 

Velocidad ........ 10Mbits/seg 
Protocolo .•...••. CSMAICD 
Nodos .•.......•.... 1 a 1 023 

THICK (RG·11) 500m" 

Cableado THIN (RG-58) 300m" 
TWISTED PAIR 150m 
FIBRA O PTICA 

• Mblmo 3 segmentos 

' 
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FABRICANTES MAS IMPORTANTES 

-3COM 
• EXCELAN 
-MICRON 
- NOVE.LL 
-GATEWAY 
-SMC 
-INTEL 
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~1fl~l~f~l~1F 
VARIANTES EN INTERFACES PARA PC's 

·Tamaño de BUFFER 8, 16, 40, 64 Kbytes 
- Bus de 8, 16, 32 Bits o Microcanal 
-Uso de O M A 
- 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 m/seg.) 
Par telefónico (150 m/seg.) 
Fibra Optica 

~ Conectividad hacia otros sistemas 
- Norma 802.3 ( 1 EEE ) 
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-Creada por IBM 
-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 

STP/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 
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Chapter 7 

Working from the command line 

In Open Desktop, yo u can control your computer by clicking on or dragging 
icons and by selecting ilctions from menus. Such graphical environments 
(also called K'aphical user interfaces or GUis) were not widely used until com­
puters with the required memory and speed became generally available. 

Prior to the development of GU!s, most communication with computers was 
through the command line. A command line is a line on the screen on which 
you type commands (instructions) to your computer. It is usually 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 Iine 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 
to automate and customize routine tasks. 

NOTE The rest of this book is about working from the command line. lf 
you do most of your work on the Desktop, you can skip Chapters 7 through 
24 until you need to know how to interact directly with the operating sys­
tem or networking software beneath the Desktop. 
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Operating systems 

66 

1l1e Open Desktop graphical environment provide~ a simple, intuinve wav 
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 
en tire! y of O's and 1 's. Between that binary language and the graphical 
environment are many !ayer~ of software, each more sophisticated than the 
one it b built upon. 

An o¡}('ratin~ system is a group of programs that provide basic functionality on 
a computer. The~e programs opera te your computer hardware in re~pon,e 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-le\'el 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~ource conflicb, as when two program~ want to use a di~k drive at 
the same 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 utililirs), and by its ability to support multiple users rUiming multiple pro­
grams at the same time. Programs written to run on UNIX operating systems 
will run on Open Desktop. See Chapter~ 8 through 13 for information about 
working with UNIX commands and files. 

Another widely used operating system is DOS. DOS was designed to support 
a single user running one program at a time on a single personal compute'r. 
Open Desktop can also run most DOS programs. It does this by translating 
the DOS commands into equivalent UNIX commands. As discussed 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 18 for information about working with DOS 
commands and files. In addition, see uUsing DOS utilitiesw (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, Chapters 14 through 18 assume 
you are already fanúliar 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 systems · 

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 ij-
rm remove a file .. 

·' ls -1, 1 showa long list of filenames 

l le show a list offilenames 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 currert comm¡:¡nd processor (shell) 
fdisk configure hard disk partition 

. grep, fgrep, egrep search for a sequence of characters in a file 
format format a floppy diskette 
mkdir make a directory 
stty view or change port'settings 
more,pg display a file one screen ata time 
lp senda file to the lineprinter 
mv rename a file 
rmdir remove 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 separator 
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Networks 

68 

A network is a group of interconnected computers. Each computer 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 wipe-area network (WAN), which 
can be worldwide, connects computers at different s.ites by transmitting data 
over telephone lines. 

A network might be arranged like this: 

local-area network 

. 1 OS/2®1 EJ 1 UNlX®IiuLTRIX'"/ jsunos··¡ 

. .. · .. Ethernet 

~ z 
~ dial-up phone unes to 

wide·a.rea network 

This network connects different types of computers ruru1ing a variety of net­
working software into a single computing environment. A network 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: 

• log in·to another computer and use interactive commands such as vi 

• execute commands on another cómputer 

• 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 with other computers 
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More information about commands . 

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 
instructions, see the Insta/la/ion and Update Cuide and Administering Networking 
Scrvicc5 in the Sy51cm Administrator's Cuide. · 

Entering commands 

r 

After typing a command, press (En ter) to send the command to the computer. 
For simplicity, typing a command, then pressing (En ter) is also referred to as 
"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 
typed 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 administrator for details). 

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

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

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 command line na mes of controls and accessories are given 
in their glossary entries. 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 ha ve many options. Only 
the most useful commands and options are covered in the following chapters. 
This book is intended only as an introduction to using the UNIX system. 
Many books are available on just about any aspect of the UNIX system. For 
more detailed information about a UNIX command mentioned in this book, 
see the appropriate manual page. Every UNIX command is thoroughly 
described in a manual page (also called "man page*). 

69 

f 
• L . 
~ 
1 



7. Working from thf command line 

7() 

To see the manual page for a conm~:J.nd, at the UNIX command line type: 

man commandname 

Substitute the name of the comm~-··-" for commandname (yo u can also use the 
more graphical xman command instead of man). 

To read manual pages from thé. 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 more about DOS commands, see your DOS manual. 
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Chapter 8 

Getting started 

Most of your comrnunication with the UNIX operating system is through the 
Desktop: yo u 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 
entering the exit command on the command fine. You can also close it like 
any other window by selecting Exit from the File menu. 

Entering UNIX commands 

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

Entering a command is like engaging in a dialog with the operating system. 
You wait until the computer gives you a prompt befare entering a command. 
The new prompt tells you that the operating system has finished processing 
your previous command and is ready for another. 

Most UNIX commands have options to modify their behavior. Many com­
mands also take arguments, on which they act. The comrnand comes lirst, 
then the options (which are usually indicated by a M- • in front of them), thl'n 
the arguments, as in the following example: 

sort -r myfile 

In this example, sort b the command, -r the option, and myfile the argum .. nt 



8. Getting startrd 

The option ·r specifies that the sort is done in the reverse of normal order; "·" 
indica tes that the letter "r" is an option, which sets ~ome sort of special condi­
tion for the p~ogram. (Different programs ha ve different options.)_ 

The argument myfile is the name of the file, the contenb 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 unless you tell a command 
to use another destination.) 

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. 

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

sort < filel > file2 

makes sort treat filel as its input, and send its output to file2 (that is, the con­
tents ofjilel are sorted and the results are placed injile2.) 

lf you send the output of a program to a 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· appendíng 
the output}, type ">>* instead of • > ". For example: 

sort < filel >> file2 

appends the output from sort onto the end of file2. 
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Running a sequence of commands 

There are three ways to run il sequence of comm11nds: 

• You Ciln run them individually by typing them at the prompt. either on 
separa te lines or on the s11me line separated by semi-colom; for example: 

ls 
pwd 
who ami 

or 

ls; pwd; who a m i 

• 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). 

• lf the commands al! operate on the same data file one after another, you 
can run them as a pzpeline. 

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 
pipe. 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 line 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 destination (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 of a pipe into a file with the ">" symbol. 
For example: 

sort filename 1 uniq 1 wc > words 

This pipeline crea tes a file called words, containing a count of al! the words 
that occur on non-identicallines infilename. (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.) 
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Sorne programs deliberately ignore the (Del} key, such as the vi editor, the 
shells which process your commands, andthe UNIX window (scoterm). These 
programs understand the (Del) keystroke as an instruction. For information 
about shells, see "Changing your shell" (page 108). 
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Specifying directory names 

The L·NIX >v,t<•m 'tore> file, in dircctoric:<. A directnrv C.ln contain file> or 
Ptlwr dirt>ctoriP~. E.1rh '""r h~' ,, lromc direct11rv. You c;1n kt>Pp vour pt>r>on~l 
fiit·:. in ~'nur ilPflH:•..-dirt>Ciorv, tlr cn:··íltt• ~uhl:iirt>dorit·~ within it to :-.ton~ tilt.-.1~ 
rt>l<ltin!.: to r<•rt.lin r.lt<'f!PrÍP>. For examplt•, your per>on~l dirt>ctory structure 
mi;:ht lllllk likt• thi" 

¡' :. ::· 

••• ,'.¡' : i 

tlll· ht~me directorv; l<~nt.lin,· ... 
'Y>Iem tilt> 
W>ll'lll fi it' 
>llbdirectory wnt.1ining m,lil folder> 
,1 lll.lil folder 
iiiH>tlwr mail folder 
>Ubdirectory containing work files 
a file called proj1 
il file called !'roj2 

/ukirnrlc.',; i> the IH}Il1e Jirectllrv. lt ¡, l<~cated in the /11 filc<:ystem. Within 
!u-'··lrarlc:.;. there Mt' >o me W>lem fiiP> (yro(ilc ;¡nd ./ogrn) ~nd ><>me directorie~ 
(' .:¡f(rldcr,; .md ;uork). Each of the directorie> wntain> file> partitioned accord· 
ing to tlwir purpo>t>; thi> milke> it t>.lsier tn keep tr.1ck of il l<~rge wllection of 
file>. 

1 
NOTE Thi> exilmple ¡, >implifit•d ami i> intended tu >how the >lructure of a 
home directory, not illl <lctualli,ting provided by a program >uch as l. 

The filesystem >ITuch~re rt>>emblt>s iHl up>ide-down tree; each branch i' a 
directory or >ubdirectory, illld eilch leaf b a file. The rnain stem b known il> 
the roo/ directnry. Eilch directory and file can be identified by ;i unique path in 
the tree. 

fu specify the path to a directory or file that is not in the curren! directory, 
yo u rnust give either an a/Jsolute ora rl'iative path. 

An absolute path li>ts illl the directuries and subdirecturies you must enter to 
reach the target file, starting at the root (/) directory. For example: 

/usr!fred/work/tar!{et 

refers to the usr directory within the root directory, which contains the sub­
~irectory fred, which contains another subdirectory, work, which contains the 
file or directory called targel for which yo u are looking. 

!3uild a relative path by specifying all the directories and subdirectories you 
must enter to reach the target file, starting from y.:>ur curren! position in the 
file~y>tem. (To find out where you nre, >ee "ldentifying the curren! directory" 
(~age 75).) 
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For ex¡¡mple, ~uppn~ing you <~re in /usr/me, ¡¡nd want to specify a path to 
/usr!frcdlwork/tar¡;:et. You can get there by the relative p<~th: 

.. !fredlwork/tmxct 

The " .. " symbol in your current directory represents the paren! of the current 
directory, or the directory which is one leve! closer to the root Jirectory; for 
ex¡¡mple,.frcd is the parent of work. 

You m¡¡y ¡¡(so see ¡¡ "." ~ymbol in ¡¡ lbting of your current directory. Thi> 
refers to the current directory itself. For example, to refer explicitly to a file 
c¡¡lled filename in your curren t director}', yo u could type .lfilename or filmamc. 

Finding a file 

78 

To check if ¡¡ file is in the current direct1>ry, type ls myfile and press (Enter). lf 
it b present, the file na me i~ displayed. 

You c¡¡n se<~rch for more th¡¡r\ one file in¡¡ directory, but the files should have 
simil¡¡r n<~mes for this to be pr<~ctical. For example, supposing the current 
directory contain~ my, myjilc1, myfile2, myjile3, myfile4 ¡¡nd myjile1 O. To find all 
files that ha ve na mes starting with my, type ls my• and press (En ter). 

The name~ of ¡¡ll file~ in the current directory that begin with my are listed. 
When yo u i!ppend ¡¡n 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 Me follciwed by zero or more characters. The 
a~terbk 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 "?" wild­
card character. For example, type ls myiile? and press (Enter). 

The system displays myfile1, myfile2, myfile3 and myfile4, but not myfile1 O. 

Typjng ls myiile?? and pressing (En ter) results in the filenarne myfile1 O being 
displayed. 

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

ls myfile[l-5][1-5] 

This wÜl list all the files starting with myfile, followed by two digits in the 
. range one to five. (You can also specify a range of letters, for example [A-Z) or 
[a-z], and you can create sets of characters for wruch to search. For example 
[A-Cl-90} matches the capitalletters A, B, C or any digit.) 

- ,­· ... _ ~ 
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Chapter 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 pro vides 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 working in. pwd stand~ for 
print working dircctory. The word _"rint is used instead of display because the 
UNIX 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 directo ry 

where directory is the name of the directory whose cdntents are to be listed. 
See "Specifying diréctory names" (page 77) for more about referring toa direc­
tory other than the current one. 
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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 listing of al! file~. split into colurru1~ 

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, 
lbt their contents afterwards. lf they contain· ~ubdirectories, continues 
listing their contents indefinitely. (The "r" b for recursivc; for more about 
directories, see "Specifying directory names" (page 77).) 

lx give a listing of all files, ordered in rows 

See the ls manual page for more about these commands. 

Viewing the contents of large directories 
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The contents 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 :no re; to see the next page, press (Spoce). 

In thb 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 current directory 

To il>ente a file that ¡,no/ in your curren! diréctory, fur example; myfile, en ter: 

find 1 -na me m y file -print 

find >L'Mche, tlw >¡wrified directory and .11/ di.rectorie> branching frnm it. · The 
direction nf the >earch can be from the root (/) of the filesystem :-truCture, a; 
in the t•x,tmple nbnve, or reliltive tn your currt:'nt po>ition in the fiil•>y>tem (or 
where,·er ynu >pecity). 

-name ami -print Mt' nptions to the find command for specifving the na me nf 
the file to :-earch fm nnd printing (di;playing) the names ni al/ nMtching fiJe, 
oh tlu·· ~cn·t•n. 

Changing directories 

To chnnge directorie> tn a :-ubdirectory of the curren! directory, enter: 

cd mydir 

In the exilmple ,tlmve, mydir ¡, called il relillive pathn¡¡me becau;e directions 
to it are given relative to the curren! directory .. Yo u may abt> u;e ab;olute· 
¡'atlmilme' with cd. Ab;o/ute pnthnilnte> ;pecify di1ection; to il dirertory 
fn11n tite top-levt·l (root) dirt·ctory. St:'t:' "Spt:'cifying dirt·ctory n¡¡me:-" (page 77) 
tor in;truction:- <lit u:-ing p.tthnamt:'>. 

To return to the previou' directory from mydir using the reliltive pathname 
methlld, t•nter: 

cd .. 

This take; yo u bilck to the part:'llt directory. 

Cre ating ·directories 

To crea te a directory called nnudir, en ter: 

mkdir newdir 

You may use either absolute or relative pathnames. The example above ere­
ate; a subdirectory called ncwdir in the curren! directory. 

Directories are creilted with acces; permission; that can be modified by the 
owner. For more infurmation on permissions, see "Changing access permis­
sion;" (page R4). 
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Tn create a directory, ynu need to have write permissions for the directorv 
within which yo u wbh to e reate it, and your new directory na me -mu>t be 
unique in this directory. 

Rcmoving directories 

To remove a directory called rlddir, enter: 

rmdir olddir 

You rnu;t not remove a directory with rmdii: unfe,, it ¡, empty (cont~in> no 
file> or ;ubdirectorie;) and you llave wnte perrnb~ion. See "Removing tile;· 
(pilge '!2) and "Changing acce>!> permis;iom" (pñge X4 ). 

Yot'• can not rernove a dir<•ctory if you Me in it. To rernove the curren! direc­
tory, fir;t chnnge to nnother directory. 
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Working zuith files 

A file i, the b~,ic unit in which the UNIX ~y;tem ;ttÍre> informiltion. While 
you rnilv >l't' rt->terence; to 'ub-unib, ;uch ilS record; and fielcb, the file is the 
"nilllest block of infonniltion that i> ;tored by nilme ;¡nd r"·co¡.;nized. by the 
UNIX >y>tern. 

Although mo't of vour work with files ¡,done with Desktop ttH>b (>uch ·" 
Edit), the UNIX "Y'tem provide> il rich il>>ortment of toob for manipulnting 
lile> fmm the command line. Toob are nvaililble to work with file> (movin¡;, 
copying, deleting ;¡nd changing them) ilnd to work within file> (;earching tor 

informiltion, editing, ilnd >llrting). . 

1\1oving and copying files 

When yo u mOl!C a file, yo u <~re placing it in another directory (or under illlllther 
name in the ;ame directory). When you capy a file, you are creilting il dupli­
cate, which occupies additional >pilce in the filesystem. When you creare .1 

new link to ;i file, you <~re giving the file an additional name: the file i> >tnred 
in only one space, but the linked na mes may appear in severa! directories. 

Creating files 

You cre<~te a file whenever you make a copy of a file, edil a new file, or cau>t' 
the out:¡:>ut of a command to be directed to a file that does not yet exist. S.... 
"Specifying command input and output" (page 72). 

Although you will usually use Desktop editors to create or change files. ~-~~u 
can edit files from the UNIX command line with the vi editor. See "Using ',· 
(page 109) . 
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Moving files 

To move n file to nnother directury, en ter: 

mv filcnnmc dcstin11tion 

where filcnmnc b the 11rtme of the file yo u wnnt to move (preceded by ib pnth 
if it i~ in.<~ directory other thnn the current one), nnd dcstinntion is the p<~th to 
the directory where you WiHlt to put it. The file di,dppeilr~ from it'~ origindl 
directory .111d re<~ppe<~r~ in the de,tinntion directury. 

To chnnge the nnme of ,¡file within the current directorv, en ter: 

mv old ncw 

where uld i~ the file'~ current n¡¡me, ilnd ncw i~ the file'' new nilme. 

You Cilll combine the~e technique' tn moVl' il file to <1 difi'Prent directory mui 
give it il new 11rtme at the ~nme time. For exilm:':e: 

mv chapter.l /u/workgroupifinished.cha;c·er.l 

move' clmpl1'r."1 to /u./¡110rkgmup illld renilme~ it jillishcd.cha¡lh'T" 1 ilt the ~nme 
time. You Cilll only u~e thi~ technic¡uc to move file~ if you hnve write permis­
'ion to them. 

Copying files 

Tú m<~ke .1 wpy of n file, en ter: 

cp o/t/ IICW 

where old b the name (preceded by ib p<~th if it i~ in il directory other than the 
current one) of the file you w.111t to copy, .1nd ncw i~ the nnme for thilt copy. 

ncw doe~ not hnve to be in the ~nme directory <'> old. See "Moving file~" (thi~ 
pnge). 

Combining files 

82 

Yo u can· combine two file~, end to end, u~ing the cat command. cal simply 
copie~ its input to its output. You u·~e it like thi~: 

cat filel file2 > file3 

where file1 and fil1'2 are files to read (the input) and file3 Í$ the na me of the file 
to crea te (cat's output). cat reads file1 writing a copy of it to ftle3, then reads 
file2, <tppending it to fild. 
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Linking files 

TP e rente nli11k tP .1 lile, en ter: 

In filel file2 

A lu1k i> il <Ww lile n,lfllt' (or "link") that rders toa file that alreadv exists; in 
elfl,.ct, the file h.;, twP (or more) no mes. The nilmes, or links, do not need to be 
in the snme directl,ry, nr have the sorne owner. 

Yo u can U>e linb il> rl shurtcut to edita file in ilnother directory, by creating a 
link to the filt- 11nd keeping the link in your home directory. Then, whenever 
you wilnt to t•dit the fila, imtead of chnnging to the other directory, you can 
jmt edit the link. 

You con illso use linb as il shortcut when chnnging directories. Creote ¡¡ link 
toa directory usin~ the -s (symbolic) option, 11nd cd into the link. For example, 
suppose you work in /u/workgrou¡J/tasks/projrct/()7 11nd your home directory is 
/u/me. Yuur norrnill command to work on il file is · 

cd /u/workgroup/tasks/project/01 

but yo u ciln cre11te a link: 

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

that creiltes il link in your current directory. Then you ciln m. ve around like · 
this: 

'· pwd 
._.-. 

~· cd O 1 

~ pwd 

The -s option means thilt the link i, symbolic; it points to a file 6n a different 
filesystem, orto a diffl,.rent type uf file (such as a directory). 

See "Removing files" (page 92) for instructions for removing a link . 

. Changing files 

You can chnnge files by altering their names, changing their attributes (per­
missions or properties ), 11nd working on their contents (for example, by sort­
ing them). These operations can be performed on the Desktop, but can also be 
ilccomplished from the UNIX command line. 
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Renaming files 

To rename a file, u~e the mv command. For example, the command: 

mv filel file2 

rename~fi/L'7 to file2. 

Yo u can u:.e thb teclmique to rename directorie:. :( you ha ve write permi~sion 
to tlwm. 

Changzng acccss pennissions 

B.J 

li you rannot look ata file, you probably do not have read permi~:.ion for that 
file. · 

To find-out if you ha ve read permbsion, enter: 

ljilcnamc 

lf the ,econd character position in the ten character fit!ld at the left of the li:.t­
ing i, "r ", the owner uf the file has read permi»ion un the file. The login 
name uf the file':. uwner i~ li:.ted in the :.econd field in the listing. lf you are 
the file's owner but the left (owner) read permi,:.ion is not set, you cnn give 
your~elf read pt'rmi:.~ion like thi:.: 

chmod u+r jiten ame 

Thi~ ·chmod command modifies the pernms1ons on jilcname so that the 
owner (denoted by "u" for u~er) is given read permi~~ion (denoted by the 
,. r "'). 

Only the owner of a file can u~e chmod to alter the permissions on that file. 

To give yourself permission to write to or execute (run) a file, use 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 versions of the command, if you 
own the filé: 

Yo u can make. a file publicly accessible u:.ing the o+ form of the command 
("o " is for others, meaning all other users of the system.) 

To revoke permission to read, write or execute a file for a type of user, use a 
"-" in~tead of a • + "; for .example, to revoke read permission for other users, 
use: 

chmod o-r jilename 
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Changing file< 

Sorting files 

To sort a file containing lines of text or numerical data in a variety of way~, 
use sort. For example, tu sort a file (called ji/mame) containing lines of text 
into dictionary order, regardless of upper- ur lowercase: 

sort -df < filename > sorted 

The -d option specifies that "dictionary" arder is to be used for the sorting 
process. The -f option means that lowercase letters are fulded into uppercase 
(capitill letter') for purpo~e' of comparbon. The file called sorted contains the 
re>ult of the '"rt operation nnfilcnamr. 

To combine two files into one new file, the contents of which ;ue sorted, enter: 

sort -u file1 file2 > file3 

This crea tes a file called file3, containing the sorted, merged contents of file1 
and filc2. (sort sorb the files a~ it merges them.) The -u option tells sort to 
make 'ure that each line infile3 is unique; that b, if bothfile7 andfile2 cuntain 
an identicalline, only one copy of the line will be written tu file3. 

The -r optinn reverses the order of the sort. Use the -n option when 'orting 
li,ts of number~, so non-numeric characters in the numbers (minus ,igns; 
decimal pninb, and leading spaces, for example) are not sorted incorrectly. 
The -M option make~ sort assurne that the first three characters of the field 
being 'orted ;ue months (like JAN, FEB, MAR, and so on) and ~urt them intu 
date order. 

Yo u can make sort pickany portion of a line un which tu base its compari~un,. 
For example, to ~ort a li~t uf names followed by months on the ba,is uf the 
munth: 

sort -M + 1 < filename > sorted 

witl sort a file containing lines like 

into 

rnartin F"~ 

a~gela DEC 
)Udith Jiu~ 

j~:d:.::h JAN 

mar'=in FE3 

The + 1 option te lis sort to make comparisuns between·lines on the basis of the 
second field of each line. (A field is a sequence of characters separated by 
spaces or tabs; sort counts tields starting from zero.) So the "munth" abbrevi­
ation on each line of the file is used as the basis for the sort operation above. 
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lf you ha ve a file where data records are made up of fields separated by sorne 
· ~pecial character like a wlon ":" (called d ~<1Jarator), you can tell sort to u~e a 

different separator by u~ing the -tscparator command. 

For example, -t: cau~e~ sort t<> ~plit line~ into field~ ~eparated by col<?nS. 

Looking inside files 

The UNIX ~y~tem doe~ not normally dbtingubh between type~ of file. There 
are many different types of file~ in the file~y~tem, ~ome of which yo u can work 
. 111 and some of which yo u ~hould avoid. For example, yo u can edit text files 
with the vi editor,and you can abo read in and edit program files with it, 
although this b nota u~eful thing todo. lt is more efficient to use the specific 
UNIX toob for identifying the type of information files contain. 

Identifying file type 

Yo u can find out what type nf.information a file contains u~ing: 

file ji lcnmnc 

file looks at the content~ of a file and trie~ to determine what type of informa­
tion the file contains. file can tell whether it i~ an executable program, con­
tain~ data us~d by a program, or i~ text in English or another language. 

lt i~ a good idea tn u~e file befo re examining the content~ of a file a~ de~cribed 
below; if you try to examine a binary (or executable) file yo u may render your 
di~play unreadable, becau~e binary file!> often contain character~ that are 
interpreted a~ control wde~ by the terminal. 

Previewing files 

86 

To loo k at the fir~t or la~t line~ uf a text file, u~e head or tail. For example: 

head jilcnmnc 

di~play~ the fir~t ten line~ of filen ame, while: 

tail ji lena me 

dbplays the last ten line~ of jilcnamc. 

lf you U!>e a numerical optilH1, for example -20, head or tail will dbplay· 20 
line!> in~tead uf 10. 
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Lookln:;: insidc files 

Viewing very short files 

Ynu can Ion k at the cuntents of a ~hort file, usin~: 

catfi/cnmnc 

cal wnmleniltes ib inp: to its output. Thi' means that cat 'end' filcnmné to 
your window, for you to read. (A, yuur output is usually yuur window, cat 
send> its input there un le" you tell it to use an output file). 

You can cal more than one file ata time; the files are lbted one after the other. 

Hint: if you do not k.now wh.lt is in a file you want to cal, try u> in~: 

cat -v filen ame 

Thi, will cause anv ~mprintable characters in filename tu be displayed 111 a 
manner that will not corrupt your window. 

See "Combining file~" (pa~e X2) for more information about cat, input, and 
output. 

Viewing longer files 

To luok at the contents of a file that is too big to fit in a sin~le window, enter: 

more filcnmne 

more di~play~ file' une page (window) at a time. After fillin~ the winduw 
with text, more will display the prompt ;n.,~·e. Tu see more, press (Spoce). 

While more b runnin~, you can 'earch for text in a file by entering a " 1" fol­
lowed by ~ome text to find; for example: 

/something 

will make more search forward until it comes to the next occurrence of the 
word "something". 

lf you accidentally read past a piece of text you want to look at, pres~ b to 
jump back a pa~e. 

To qui t more, type q. 

There.are a variety of other cummands which more recognizes. lf you want a 
list uf them, pres> h for help when you are viewing a file using more. 
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111. Wnrkmg it'tllz Jlics 

Searching files 
lf ynu want to find which file cnntain~ ~ome >pecific word ór \vords, there Me 
UNIX toob to help yo u. You can ~earch file; rapidly to loca te a known piece of 
text, or you can ~earch file~ more ~lowly to loca te a piece uf text when yo u are 
unsure of the spelling. 

Searching for text 

To ~earch a file for a >pecific piece of text, en ter: 

fgrep tcxt filc1 (filc2 filc3 ... ] 

fgrep ("fa;t grep;" see "U~ing wildcard~" (this page) for more about grep) 
,earches all the files infilc1,filc2 and so on for the specified tcxt, and reporb 
anv matche;. 

To ~earch fm a text containing ;pace~ or tab characters, enclose the text in 
qunte mark;. 

To ~earch for a text containing quote mark~. put a back;la;h immediately in 
front of each qunte character within the text. 

JI y<>u are not ~u re whether the text i; upperca;e, capitalized, or alllowercase 
letter>, type fgrep -y. :grep will then i¡,'llUre the ca;e, and report allmatches. 

To ~ee allline> in a file that do not contain the text, type fgrep -v. 

Using wildcards 
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You can >earch file> for text when you are unsure of the spelling of the text by 
using wildcards and grep. (grep is an acronym for "global regular expression 
print;" a "regular expres;ion" is a complex wildcard.) For example, to search a 
file for the word "center" when you ·are not sure whether it is spelled the 
American way ("center") or the Britbh way ("centre"), or even if it is pre~ent 
in another form ("central" or "centrally"): · 

grep 'cent[er)' filename 

The "(er]" is a srt containing the character~ "e" and "r ". Thb means that grep 
will ;earch for the text "cent" followed by either an "e" oran "r ". (TI1e ;ingle 
quotes are needecl becau>e otherwbe "(er)" will be interpreted as a wildcard 
by the !>hell, befo re the cummand is pa;;ed to grep.) 
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Searcllin:;: file•,; 

lf you know that you want either "centre" or "center" but not "ceritrally" or 
>ome other combination, you can search for: 

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

The "\ " means "followed by a literal space character." (Remember,!. J need 
to enclo,e the search text in sin¡.;le quotes because it contains a space.) So 
'cent[er][er]\ ' willmatch "centre" or "center" but not "centerpoint ". becau>e 
the two characters are not followed immediately by a space. 

You can put llHlre thari two chilrilcters in il set. For ex11mple, you can >eñrch 
for any chilrilCter in tlw >el [A[3C0Eabcde].To save typing..you can enter thb 
>et ñ> [A-E~-e]. where the "-" indicñtes thñt your wildcard is il rangc of chilr­
acter>. Alternativelv, in~tead of u>ing the "[ .. .]" set notñtion, you cñn >earch 
for the >pecial >et "." (that mñtches ñny chilrñCter except a newline). 

To señrch for il sequence of chñracters in il set that repeats an indefinite num­
ber of time>, you can use the "•" symbol after the set of chñracters for which 
you Me >earching. "•" matches zero or more occurrence> of the preceding 
wildc11rd. For exñmple: 

grep 'cent.•' filename 

>eñrchesfilcnamc for the letters "cent" followed by il sequence of zero or more 
chñrñcter> mñtched by "." (the set matching <~ny single chñracter). [3ecause 
"." mñtche> everything except a newline, this wildcñrd will match "center'', 
"center", "centr;¡l", "accentuate" ñnd "centipede". 

You can ñbo match anything thilt is no/ pñrt of a set. lfyou Wñnt to find every 
line that contains a "cent" unless it is in "centipede" use the followin¡.: com­
mand: 

grep 'cent["i]' filename 

The "·" ñt the be¡.:innin¡.; of the >et means "match any chñracter r:x:ccpt a 
filember of this set." 

Yo u can señrch for text ñt the beginning or end of a line, using the "·" or "$ • 
syinbols re>pectively. For example: 

grep '"begin' filename 

searches for alllines beginning with the string "begin" while: 

grep 'end$' filename 

matches alllines with the string "end" a' a tenninator. 
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Finding out how large a file ts 

Yo u c.1n find out how J¡¡rge ¡¡ file io by uoing the wc command: 

: wc file 
.. '~ 

wc counb the number of lineo, word~. and ch<tractero in a file (in that order). 
You can u'e wc to ¡.;et 'pecific totilb in <tny order u~ing the options -1, -w, or-e 
to >l<tllli fnr line,, word' or character' re,pectively. For ex<~mple, tn see the 
number of ch<tracter' and line' in a file (in that order): 

· wc -el file 
(, -: ~ r •. ~. -1 : ! : .. 

You can abo give wc a liot of ti le' to count. For example: 

wc chapl chap3 
1 (J', ., ' ,, '·Í .¡ J¡,q 

1, ·¡ r, ~ ;... 1 • ' ' .,;.;..;r.•, ' ,, :¡ 
/,1..,[] F,¡ ' ' 1 ' .1 .. 

Extracting fields 
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lf you ha ve a file containing colunms of data in textual form, ynu can extract 
informatinn from it u'ing a vMiety of tools. For example, suppose yo u ha ve a 
file called blackbook containing name,, exten,ion phone numbers, login names 
and date,, in a format like thio: 

:~¡.~;,t .. ¡ ::r,lnri:r.7\:mJ~· .... ·.:.:t\iJ; -·•¡ 

,:;¡ .. ¡· ..... ¡¡¡¡¡.·.,:,.-..::·:lt··¡•.;.:¡~¿- ,, {", . 

• :; ·: .l ~-- ·: , . • r, ~ J' i 1 ¡ .. , i 1 ; i.. · · · · :· .-\ 

To ~ee Sue Penny'~ record, use the following command: 

: grep Sue blackbook 
:;u,_, f.i ... nny:~i-'.4.:;u ... p:t='2~·-r,.,J.'• 

Thi, b hard to read. To >ee only Sue'' exte1bion number (: ..• '.~cond field), 
yo u can.u>e the cut command: 

e grep Sue blackbook 1 cut -f2 -d: 
~H4 

cut extracts individual field> from a file wntaining record~ on >eparate lines. 
The -f2 option tells cut to extract only the >econd field of each record; the -d: 
optinn means that fields are delimited with a colon(:) in,tead of tab>. 

The " 1 " i~ called a pipe; it telb grcp to 'end its output to another program (in 
thi? C<l,e, to cut) in,tead of the window (or ",tandard output"). See "Combin­
ing fik·,· (page !\2) for information ábuut pipe~. input and output. 
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f'rintin~ a file 

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

cut -fl,J -d: blackbook 

The -f1,3 nption te lis _cut to extract the first and third fields in each record: 

:...:: Add.Fn~~:: :::~ 

To alphabetize your li~t. yo u can sort it like tiÍis: 

:: cut -fl,3 -d: blackbook 1 sort -df 
,)t•t::~H:.l F,.¡,.!: 1"'":hp 

Liz Mc!d.:~m:::! .:~ 

~~IC''-:.1 .... ; ~:t.ti!C·:::!h-:· 

Printing a file 

Tn print a file, en ter: 

lp filename 

lp re~ponds with 

Thi; comm.and ~end; ji/mame to the print queue. (lp is short fur "line print­
ér".) The "request id" line means that the file will be printed nn the printer 
named "laserwriter", and ha~ the job number la~erwriter-635. 

A print queue is a queue of files waiting to be printed on a specific printer. 
13ecause a UNIX sy~tern may have many users, any or all of whom may l'e 
printing file;, your file might not be printed at once. lt goes unto the bacl<. pf 
the queue. However, if it i~. the_ only file waiting to be printed, it will be pn •­
cessed at once. Otherwi~e. it has to wait for its turn. 

lf yo u know that ;everal printers are connected to your system, and yo u w.111t 
to send a file toa printer that is not busy, you need to know the destin.l!""' 
printers name. Use the -d option to lp to choose the destination; for exalllple: 

lp -d fast_printer filename 

sends filenam~ to the printer named Jast~rintrr. 

You can get a list of the printers available to you by using the lpstat (1,,., 
printer status) command: 

lpstat -s 

-
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To cancel a print request, if it has not yet printed, use the cancel command 5 
illld the reque~t-id yo u were given when you entered the lp command to print . e, 
the file. For example: 

cancellaserwriter-635 

cilm:eb the print job "l¡¡~erwriter-{,35". lf you do not remember the request-id, 
enter the lpstat cominilnd with no uption~ tu ~ee il. li~t of print jobs in· the 
queue. 

Removing files 

lt i~·nece~>MY tu remm'l! lile~ from time tu time, to prevent the tile~y~tem 
lrom filling u p. However, yo u ,hould be extremely careful about remo\· ing 
lile~. Although the De~ktup environment leb you retrieve deleted file~. once ,1 

till' h," bel'll renH>ved it ;, gonl' forever; tlwre i> no wily to get bilck .1nv infur­
mation thilt yuu hilve lu~t. Therefure, yuu ~huuld u~e the rm (remove) com-
11li111d with c.ue .. 

Removing ordinanJ files 

Tu delete a file, u~e the nn command. Fur example: 

rm -1 f 1lename 
.. 1 ~ 11 ..... 

nn -i ;, Ílllcracti¡.>c; when yo u ~ee the que~tion m.uk, vou can either rype 
"v .. in which ca~e it will de~troy filmamc, or "n ",in which ca~e 1t will no t. 

lt i' il good idea. to u~e the -i (interactive) option with rm becilu~e once yo u 
hilve removed a file, it ¡, impu,~ihle to get it bilck again. . 

Tn remove ~everal file~. you can type nn -i and use wildcards to select them. 
(Aiway~ u~e the -i option with rm • unle~~ you are ab~olutely certain that it is 
~afe tu delete everythin¡.; in the currect directory.) 

Removing links 

92 

Yuu can remove il link yo u no lunger want, ju~t like a normal file, with nn. 

rmlir\k 

delete~ a link called link, ju~t like a normal file. 

The file it~elf will nut be deletl!d until the lil~t link (or name) by which it is 
referred to b deleted. 
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Scarchinx for lost files 

Searching for lost files 
lf vou hJve puta file snmewhere and cannot remember where it i~. you can 
u;e tht• find command to Inca te it: 

find /-name filcnmnc -print 

The "1" telb find to ~tMt searching in the root directory. find searches its 
'tilrting directorv, ,111d al! the ~ubdirectorie' it ciln find, in order. lf you know 
your lile ¡, in <111t• of vour own >ubdirectorie' you could tell find tu ~tart 

~earching frorn $HOME imteild of "1 ". $HOME repre>enb your home direc-
tory; >ee "Setting variable>" (p.1ge Hl5) for detilils. · 

The -name "Pii<H1 i' ÍPIIt•,ved by the n,1111e of the file for which you are luok­
ing. Everv time find 'ee> a lile with thi> name, it will carry out the actions 
'pecified by the >ub,equent options. 

The -print option telb find thilt the action tu take when it finds -name 
filen ame i' to print (di>pl.iy) it; full p.tth and name on your ~creen. 

find ciln carry out other tasks besides ~howing ¡¡ file's full path. For example, 
the command: 

find lb in -name filename -exec 1 [} \; 

Cilu~e~ find to execute 1 on ilny file it find~ with the name ftlmame under the 
directnry /11in. (1l1e "11" in the -exec command stands for the name of the 
found file; the" \;" mMks the end of the exec option.) 

find /-name chap3 -print 

lf the command dbove re,ults in¡¡ series of error mes>ages like: 
' 1 :' . ~ .• 1 ! ! . . . : • : : ! . ' . 17 / ' J ·: ,

1 (";, ,1 í) 1 

, 1/·~,t;> .. :,J'i' .::..:.·.' L/i:Jr!•-:¡;~·[J/1;¡¡~ ¡, /• :1.q•l 

~:111.L r,liJII"r •_.'f¡J!t t>> /t=>':C/·-•.Jit/1•,1•_·~- rJ/cttp 
tJI¡·:!: r.l!llitd' · ~:rJ:: t • /~tr.:/r: .. r:' 1 1'· ~~·.rjf,H¡Ip\'11(~ 

rill•!: •'.ll111"r .·::·j:t ~.1 .' ... ~·--:,···.,. ~ •:.¡:~·. l/.1r\o') 

yo u c¡¡n i¡.,'llnre the errors by re-issuing the command as follows: 

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

The error me~sage~ ;ue wming fwm find's standard f'TTOT, beciluse find does 
nut hilve permi~>iun tu reild the~e directurie~ un your behalf. The fragment 

2> /dev/null 

tells find tu send it~ error uutput (the standard f'TTOT) to /dev/null. (!dev/null is a 
droicc file thilt ~uppr~sses dny output >tream you send to it.) 
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In general, if any program ¡,.;ves 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 i..rsing the C shell 
rather than the Bourne or Kom shells.) 

J 
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Copying files to disk and tape 

Mmt of the time, you work with file~ in tlw file~y~tem, which is stored on 
your computer's hard di~k. However, sometimes you may want to copy files 
to and from tapes or floppy disks; for example, yo u may want to give a copy 
to a user on ¡¡ mochine nut connected tu your own, or tu store infrequently­
used moteriol on a tape (which is much cheaper than ;pace on the filesystem), 
orto make ¡¡ bock-up copy of your work. 

There are mony woys of ;aving and retrieving files from floppy disk or tape. 
The simple~! method is to use ¡¡ lar archive, as discussed in "Creating a tar 
orchive" (poge ':lli). Other methods ore more complex or 'are only available to 
the system odmini~trator. · 

You con abo cnpy file~ to ond frum DOS floppy dbks relatively easily. To use 
a DOS floppy disk, you must formol the disk for DOS (page 99) if il is nol 
airead y formotted, then use the DOS cummands described in "Using DOS utili­
ties· (page 99) to copv files between the UNIX filesyslem and DOS floppy 
disks. 

Fonnatting floppy disks 

Yo u must format a floppy disk befo re yo u can use it. To formal a disk, ensure 
thnt it i; in the appropriote drive and then enter: 

formal 
or 

formal drive 

lf you do not ;pecify tlw device, the default drive will be us~;?d. 
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drive b the d!'ViCI'filt· the UNIX ~v~tem u~e~ to communicate with the tvpe uf 
di~k you are creating. (Tlw UNIX 'Y'tem >t'e> all piece~ of equipment attoched 
ttl the computer ;¡~ file~; it communici'lte~ with them by reading from ond 
writing toa special d!'VIÓ'fllc ~tored in /d!'i'.) There ¡, .l different device file for 
each different formal uf tloppy dbk. 

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

l. Ail tloppy di~k device~ are located in /d1'V and begin with rfd (the "r" is 
~hort for raw, becau~e the UNIX 'Y~tem hil> to ii(Ce» the di>k directlv). 

2. lf yPur computer has only one tloppy di~k drive, follow thi~ with a num­
ber "() ". if your computer hil> two or more drive~. yo u can foilow it with a 
"O", "1 ", or higher number (dt'pending un whether yo u want to fori11at a 
di>k in the fir>t. ~econd or >Ub~t'quent drive). 

3. Foilow thb digit with the numl,er tlf tr,Kk> per inch on the dbk; for exam­
ple, 135 if it b a high-den~ity 3.5-inch floppy. (Tl1e nurnber of track, per 
inch, or "tpi", ~hould be indicated on the dbk or ib ca~e.) 

4. Foilow thb number with eitht'r "eh" if the di~k ¡, doubll'->ided, or "ss" if it 
i~ ,ingle-~ided. 

5. Final! y, finish the device name by adding the number uf >ectur~ per track; 
Y if it is a low-den~ity 5.25-inch or 3.5-inch floppy, 15 if it is a high-density 
5.25-inch floppy, ur 1H if it i~ a high-den~ity 3.5-inch tloppy. 

Fór example, to formal a disk in the ~econd tloppy di~k drive that i> to be ;¡ 

high-den~ity 3.5-inch double->ided di~k. en ter formal /dev/rfdl135ds18. 

formal will prompt you to in~ert the floppy and pre~~ (Entt'r) to continue. 

Note that it takes time to formal a floppy di~k - typicaliy a minute or so 
(although this may vary). 

Creating a tar archive 
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A lar archive can be thought of '" a ~pecial file that contains other files and 
lheir a~~uciated directory information. To crea te a lar (tope archive) file un a 
tluppy disk, enter: 

tar cvf dcvicc .filcnmne 

where dcvicc is the device file corre~pondin¡.; to the floppy di~k. and filen ame 
b the no me uf the archive. (~ "Formiltting tloppy dbks" (page Y5) for infor­
mation about device files.) 
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Crf'tltinK a tar archive 

tar lets ynu use an ?~breviation to specify the device to use. To see the list of 
available type~, enter: 
~ tar 
.;·_!•J ... : ~.·: -¡···:·:··J:,:.1vfbk~lmnpwAF'l ¡;-.,l¡J~ttl .... l[bl~~C'ic.S!~.:>][t.3p..:.siz~J fil~s ... 

·--'l ::..;.;•,,... a1 .. (,k ~~¡:..:>fKl Tar_. .... 
') ·'':··\:: ~:~!l-P~GsQ 1 ~ 1,(,1) N" 

:--·:•: :•!:4ods9 1 H 1 (J() N•' 

- l .. ·u: :J~%ds15 10 1200 N" 
1 ¡.-¡,.....,: !'tr~l C6ds 15 t n 1200 N" 
., ¡',_j,;;.~,:~·:dU'1Gds9 18 7~0 N" 
' / l··vlt ~di'lGd~Q 1 R 720 N~! 
,, ,.,.< ·: !~C:J~ds18 1 R 14 4l! Nr• 

/--:. .... v/~ fJ.l ;J~,JslB 18 1440 Nn 
" ;,i..:.'Jitc:u 20 o Y,.:>S 

¡.j,;.~·/tc:m¡nl 20 o Y~s 

Using this list, yo u can select the size of disk yo u want to use. For example, to 
e reate a tar file on a 720K floppy disk in the second floppy disk drive, just use 
the command tar cv5 jilelist (where jilelist is a list of files to create in a tar 
archive on /dcv!rfd196ds9, separated by spaces). 

lf you do not specify a device, the tar archive will be created on the default de­
vice (specified in /ctc/difault/tar). 

lf yo u specify a filen ame instead of a device na me with the -f option, tar will 
e reate the archive in your current directory (or the path indicated by jilename; 
it looks like a special type of file, called a tarjile. The tar archive will be creat­
ed and copies of all the filt!S will be stort!d in it. 

Listing tar archives 

Type tar tvf det~ice 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.) 

Extracting tar archives 

To extrae! files from a tar archive, type tar xvf det~ice jilelist and press (Enter). 
tar looks inside the archive on device (or the file of that na me) and extracts 
any file it sees which matches jilelist. · 

For infomtation about other options to tar, see the tar manual page. 
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11. Copyinx files to disk and tape, 

Understanding magnetic tape 

You can copy file~ to nnd from tnpe device~ u~ing tar, in the same way as you 
deal with floppy disks. However, there nre a number of dif~rence~ between 
tape and floppy disk ~ystem~. Notably, although magnetic tnpes can ~tore far 
more datn than n floppy disk, they cnn only provide serial acccss to the infor­
mation. ·That is, when reading or writing n In pe yo u rnust ~tart at the be¡:;in­
ning and rend through each file stored on it in order until vou get to the end 
-yo u generally cannot jurnp around or ~kip files. Con~equently tnpes cnnnot 
be u~ed a~ filesystems. 

To copy files to nnd from a tape device ynu should use tar, with the appropri­
nte device file (from the list belnw). You mny nbo need to u~e the tape com­
mand to control the tape drive directly; ~ee "Rewinding and erasing tapes" 
(thi~ page). 

There are several different types of tnpe which may be available. The corn­
monest are: 

QIC-02 A full-sized quarter-inch tnpe cnrtridge, the fir~t QIC-02 drive 
uses the /dev/rctO devic:e file. 

QIC-40/QIC-80 TI1e~ ~maller mini-cartridge unit~ related to the QIC-02 for" 
mnt are accessed throu¡.;h the /drv!ftO device file. 

rnini-cartridge Mini-cartridge tape drives are linked to the floppy disk drive 
controller and differ si¡.;nificantly from the QIC family of tape 
drive~. Notnbly, you mu~t formal mini-cartridge tapes befare 
using thern. They are accessed vi a· the /dev/rctmini dev ice. 

SCSI SCSI tape drives are controlled by a SCSI controller, like SCSI 
hard disks. They are accessed vía the devices named 
/dev/StpO to /dev!Stp3 (or /dev!rStpO to /dev/rStp3 for raw 
access). 

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

Rewinding and erasing tapes 
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To rewind or erase a tape, yo u ~hould u~e the tape command. 

To rewind a tape, enter: 

tape rewind 

It .i~ a good idea to rewind the .tape to the beginning after every use, or after 
encountering an error. 
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To erase a tape, en ter: 

_tape erase 

··--l. •'"''\~ -,:"\. .. 

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 additinn, yuu should write-protect your tapes to prevent accidental erasure 
or overwriting. This is done by tuming the slot on the cartridge to the SAFE 
po;ition; 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. 

To format a floppy disk for use with DOS, enter: 

dosformat device 

where device is a special file, as explained in "Formatting floppy disks" (p<~ge 
';15). 

¡\ [)OS .lornMI di,J.. c.umot be usPd with lar; to store filPs on it you rnust ust• 
the special DOS utilities described in "Using DOS utilities." 

Using D_OS utilities 

Severa( special UNIX conunands are provided for maniJJUlating DOS disks 
(not to be confused with the actuill DOS commands provided by Open Desk· 
mp DOS Services). They are as follows: 

dosis drive 
provides an ls style listing of the files stored on drive, where drive 
is either a UNIX·style device file or the DOS drive name (A: or B:) 

dosdir drive 
similu to dosis, but provides a directory listing after the style of 
the DOS pro¡,rram dir 

-• 99 



11. Copying jilts to disk and tape 

HIIJ 

doscp ji lena~ destination 
copie~ the file jilename to the specified destination. Yo u can copy 
files toa subdirectory on the DOS disk, if you 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 doesnot reco¡,'llize wildcards; if yo u want tci copy 
more than one file u~ing wildcards, you ~hould enter the 
following: 

for file in wildcard 
do 
doscp $file destination 
done 

where tvildcard is used to identify the files yo u want to copy, and 
destination b where you want tu cupy them. 

dosrmjilena~ 
deletes the named file. Note that you can give a pathname, if the 
file is in a subdirectory on the DOS disk. 

DOS filenames are different from UNIX filenames. The following rules apply: 

case 

pdth> 

length 

All DOS filename~ dre upperca~e. UNIX files are converted to 
uppercase when they are copied to DOS, but DOS file~ remain in 
upperca~e when they are copied to a UNIX ~ystem. (DOS i> not 
ca~e ~en~itive). 

Pilth~ are ~eparated by a back~ld~h (\), rather than a >la,h (/). 

DOS file names are limited to eight characters (called the file na me) 
followed by a period, followed by three characters (called the 
extension). UNIX files with names which are too long lose the 
trailing letters. · 

link~ DO::; does not reco~:nize link>. lf you u~e doscp to copy a link to a 
DOS dbk, a complete copy of the file is made. So, if you have two 
links to the same lile called ji/el and file2, and copy them both to 
the ~ame DOS disk, the re~ult will be two identical copie~ of the 
file, named FILE1 and FILE2. 

You should write-protect your back-up floppy disks to prevent accidental 
era~ure or overwriting. On 5.25-inch floppies, cover the square notch on the 
side of the disk with the supplied write-protect sticker. On 3.5-inch floppies, 
slide the write-protect tab closed. 
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Setting up mvironmmt variabh'S 

lf you give this script toa friend, it will do the same for that user- searching 
only the files helnw thilt person's home directory - because the value of 
SHOME is unique ro each w.er. 

Changing your password 

To change your password from the UNIX coinmand-line, en ter passwd. 

passwd will <1sk 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 
en ter it twice, and will make sure that it is nota word that is easy to guess. lf 
yo u do not choo~e <1 P"~~word, passwd will generate a suitable password for 
yo u. 

YoÚ should tilke c<1re not to write your password down anywhere, not to tell it 
to <~nyone, <1nd to choose one that is difficult to guess (avoid names, places, or 
telephone numbers). For further information about choosing a password, 
please see the Open Desktop System Administrator's Cuide or the passwd man­
ual p<~ge. 

Note that if you forget your password you will not be able to log on again. 
Yo u will have to <1sk your system administrator for help. 

s0, Setting up environment variables 
the 
lry 

ent 

lled 

:u id e 

lt is possible to ~et environment variables automatically when you log on. 
Whenever you log on, yóur ~hell looks for a special login command file (or 
startup file) called either .profile or .login and executes any commands it finds 
in it. 

To find your login command file, enter: · 

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 yo u use the Kom shell or the Boume shell yo u must edit 
.pro .file. 

To add a new variable to your startup file, simply edit the file and insert two 
lines like: 

my_vat idbl~=s~v~rl 
EXPORT my_v,niobl~ 

(Note that this does not apply to the e shell.) This will set the value of 
my_variable to "Seven" and export it so that sub-shells can rnake use of it. (An . 
unexported variable is only available to the shell within which it is defined.) 
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1 Z. Controlling t/11' work ¡•nvirOniJ'II'nt 

A sub-~hell i~ a ~hell run from within another shell. For example, when you 
execute annther command from within the v1 <-di tor, it i~ runnin¡.; in a sub­
~hell. For more informatinn un ~hells, see "Chan¡.;in¡.; your shell" (thi~ pa¡.;e). 

Changing your shell 

tos 

lf v•n• w.Hlt lt> rh.H1.1.:e yt>ur dl'l~ult ~ht•ll (tht• nne you u'e when you >I.Ut 
wt;rl-), Y"" ~h.,uld ~'k \llUr >_v~tt•m ~dmini~tr;Úor. lnformatiPn on how tu 
chon¡.;l' the def.1ult 'hl'll i' pro\"ided in the Sy~tmz Admini:;trt!lar·,; Gliidc. 

The ,!wll ¡, the prttgr.Hn tlhlt the UNIX ,y,tem u~e,; to communiCntt' with vnu, 
. . 

thl' u'l'r. The >hell rl'itLb your in~tructittn~ ,1nd carrie~ them out, lucntin¡.; and 
runnin¡.; prn¡.;ram~ ond interpretin¡.; 'cripts. (lt i~ called the ~hell bt•(¡¡u~e it 
pub a ~hdl .~round the core ot the L.:NIX ~y~tem, n1<1king it l:'<l~ier to work 
with.) 

TI1e followin¡.; ~helb ore ilVilii,Ül(e: 
' 

Kurn ~hell The ~hell of choice, it provide~ facilitie~ for recalling and 

Bourne ~hell 

e shell 

seo shell 

editin¡.; commands you hove airead y typed in, itnd for con­
tmlin¡.; bCtck¡.;round pro¡.;rams. 

The ori¡.;in~l UNIX ~hell, it preditte~ the Korn ~hell ond offer~ 
fewer fCtcilitie~. 

Thb ~hell ha~ a e-Iike ~yntax with basic command recnll 
facilitie~. lt is incompatible with the Korn and Bourne 
shells. 

TI1is i~ a menu based shell, desi¡;ned to hel p in ex perienced 
user~ ma~ter the complexities of the UNIX system without 
recourse tu the other, command-line shells. 

Remember, if you reque~t a change of ~hell, you must move any environment 
variables you have ~et up into the oppropriate file in order for them to be set 
when you start a UNIX session. The files to check are .cshrc and .login for the e 
shell, .profile for the Bourne ~hell, or .kshrc and .profile for the Kom shell. 

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

lf ynu want to write ñ script where al/ the parameters, however many there 
are, are pa~;ed tn ñ pro~ram, use the Vñriable $•. Fur example, a script con­
taining the following: 

file $• 

will run file on ,.,·ery item >pecified on the coinmand line, whereas: 

file $2 $3 

will only run file on the secund and third parameters. 

Setting variables 

A variable b a lilbPI the UNIX sy;tem u;e; to refer to som.e v.triable qu.tntity it 
net•d, t" trae k. EMh \".1riable ha' a na me anda !'ti/lit', that b >tored in the vari-
able. . 
UNIX vMiabiP> ore known wllectively ib the l'llt'ironmcnt. Many pro¡.;rams 
u;e vMiable' to store information temporMily. 

To find uut what variable> are currently ;et, enter: 

env 

Yo u will see a long list of informatinn, l_ooking something like this: 

"' ··. 

v:::i1AL- /l•ir1/v¡ 

;·,-.;·¡: ·/l•i!l: /u··:JI•iiJ: /~J/··h.tt ¡,. :::/l•:r1:. :.'u~:t /~':C••/Uin:/u/AUmin/::L·t ipt5 

The na me nn the left of an equab >iJ.;n i~ that of a variable; the information on 
· the right is the value as~ociilted with the variable. For example, LANG is a 
váriable na me, and english_us.ascii is its value. 

To seta new variable, en ter: 

myvariable=va/ue 

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

lf yo u want to make myvariable accessible to all programs you run, follow it 
with the command export myvariable. (This is not necessary in the e shell.) 
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12. Controlling thl' work t•nvironmcnt 

F.or example, ~uppo~e vou want to mnke the >hell lond and run programs 
stored in¡¡ directory cnlled /u/myprogs!bin. When you enter the name of il pro­
gram, the ~hell lnob tur it in those directories that are li;ted, ;eparated by 
colons, in the variable called PATH. To add /ulmypro:;;s/bin to y<)ur PATH vari-
able, enter: · Ch 

PATH::$PATH:/ulmyprogs/bin 

This -eplaces the curren! value of PATH with it>elf, followE'd by 
:/u/m yprogs/bin. 

Tn make this avnilable tn .111 pmgran15 ynu run in the rernainder of thi; uN IX 
~e~;ion, enter: 

export PATH 

Removing variables 

To remove ¡¡ vnrinble, en ter: 

unset varia blc 

where variable b the nnme of the item to remuve. (In the C shell, en ter setenv 
variable"" to remnve variable). 

Referring to variables 

You can refer tn the contenb nf a v.uiable within one of your scripb. To dtl '"· '":et 
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in>ert tlw lli1111e of the varinble, preceeded by <1 "<¡;" ;ymbol. The vnlue uf the 
vnriable will then be ;ub~tituted. For example, to ~ilve your current direct<,rv 
in a variable, crente ¡¡ file containing the fnllowing: 

current='pwd' 

This comm.md il>~i).,'ll> the uutput from running pwd tu the vilriable current 
when you run it. 

lf yo u cd to another directory, yo u can return to thb one by typing: 

cd Scurrent 

from wherever you are. 

For example, the v~riable SHOME contains the pnth tn your home directorv. 
Suppose you want w find fill:!s lucated in une of your ~ubdirectorie>. You can 
use a script like this: · 

find SHOME ·name $1 ·print 

Supposing the script is called whmis, and you want to find a file cnlled 
new.documrnt, you would enter whereis new.document. whereis will onlv 
search tho!>t! directuries that are lucated within your home directory. 
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Chapter 12 

Controlling, the work environment 

Tlw progr~m> you run define your work environment. The UN[)( ~y~tem is 
extremely cu>tomizable; you can add and remove programs to make your 
work easier, yo u can change the priority of jobs (programs that i\re runnin¡.:), 
and you can >et up the UNIX sysytem so that specific progra~re> run and their 
required v¡¡riable> are loaded whenever you start a new UN[)( session. 

Improving peifonnance 

The UNIX ~y~tem i~ multitasking; many programs may be running simultane· 
ou>ly. You can make the UNIX system operate more efficiently by changing 
the priority the UNIX system assigns to individual programs, ruruúng long 
programs in the background, and removing programs that are not doing what 
you expect. But first, before you can do any of these tasks, you need to know 
what prngrams are running. 

Detennining which programs are running 

To find out what programs you are ruruúng, enter ps (process status). This 
will display information about your current programs, in colurnns for !'ID 
(Process ID; see below), TTY (the terminal on which the conunand is runningj, 
TIME (elapsed time) and COMMAND (the name of the program). 

To find out all the programs running on the system that yo u are authorized to 
see, en ter ps -ef 1 more. This shows all the programs _that are ruruúng, 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 current state of the 
program. 
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12. Controlling tht• work t•nvironmott 

Amnng the prngram~ that Mt:' running, you will ~t:'t:' ps and more. When vnu 
t:'lllt>red ps -ef 1 more, ynu crt:'ated twn new proccssrs. (A "proct>~~" ¡,a pro­
gram that b lnaded and i~ rur. ng.) 

Running programs in the background 

You can runa non-interactive program "in tht> background" (so that while it 
t:'Xt>cutes, you can ~et on with something else) by u~ing the " & "notation. For 
t>xamplt>, lo run sort in tht> background, enter: . 

S sort file > sorted ' 
~160 

The number that appear~ before the prompt is the Proces~ ID (PID) of the sort 
command. lf you want to stop the proct>ss bt>fort> it complt>tes, ynu will nt>ed 
to use this numbt>r. 

lt is not appropriate to run_intt>ractive comma!'ds such as vi in this way. 

Continuing programs after logging off 

To runa background program that will continue aftt>r yuu log off, en ter: 

nohup program_namc & 

n9hup means "no hang-up". A program started in this way will continue until 
it finishes and will not be aborted by yuur UNIX ~t:'~sion's end. 

For example, if yuu are about to print a very long file using the text formatter 
nroff, but need to log out in order to go and do ~umething else, yo u can en ter: 

nohup nroffmyfile > formatted 
exit 

nroff runs in the background and does not stop when you log off. Any error 
output from the program will be saved in a file called nohup.out. 

MaMging demanding background jobs 

102 

To reduce the demands a prograin makes on the UNIX system, use tht> nice 
corrunand. For example: 

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

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

nice neecls 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 is between 1 and 
20; a small value is less "nice" than a large value. 
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lmproving prrjormance 

A demonding bock~rounct process (such os íl compiler or text formatter) Cíln 
slow down the whole system. You can m<~ke life easier by reducing the 
omount of time the UNIX ~y~tem ~pends on that program. lt will take longer 
to run, hut will not ~low down your other tasks. 

Stopping nmaway proccsscs 

lf you hove >t.uted o process running in the background and need to halt it 
befo re it tini~he~, you c~n use the kili command. For example: 

kili -15 2360 

kili >end> .1 :;igrrnl tn the tnrget process. A sign11I is 11 speciill message with one 
of ~everol pre-defined volue~. The first number (after the •- ") identifies the · 
>Í)..'llill to ~eríd; >Í.i.,'llill 15 is it commond to termina te. The second number is the 
I'ID (proce~> ID numher) of the process to which to ~end the SÍ).,"l'lal. 

You can ohtoin the I'ID of 11 proce>s using the ps comm.ilnd; see "Deternúning 
which prngr;uns ore running" (page 101). lf you know the nome of the pro­
grom yo u witnt to stop, yo u c11n use the following comm11nd to find its PID: 

ps -u login_nmnc 1 grep program_name 1 grep ·V grep 

where login_nmnc i~ your login n11me (truncilted to seven ch11r11cters), and 
progrnm_name i~ the no me of the progrilm to find. The 1'10 is the number in 
the ,••wnd mlunm. 

lf kili -15 faib to hitlt il progrom th;lt is out of contrnl, try·kill -9 in,teild. This · 
¡, more effective, hut doe~ not give the prngrilm il chance lo cl!'>t' itny file~ it 
milv be working on when it receive' the >Ígnal. 

Yo u Citnnot kili proce>ses helonging to another user or ·to the system (unless 
yPu ore the root, or super-u>er). 

Running command sequences 

You can run 11 sequence of more than one command from a 'single command 
line. To send severa! commands, one after another, separate each of them 
with a semi-colon; for example: 

ls > list; vi list; sort list 

Thi~ command sequence creotes a list of files in il file called Jist, runs the vi 
editor on the li~t, then sorts it. (Note that yo u cannot. run vi on the data in a 
pipe.) 

lf you want to repeat thb sequence of commands, you can write them in a file, 
then make the file execute as a command. This type of file is called a "script" 
ora "shell script." 
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12. Controlling thl' roork mvironmrnt 

For exilmple, to put the preceding command ~equt:'nce into a file Cillled 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 namt:' you gil ve to the file), the com­
mands will be executed one after another. 

Note thilt 11ny file of cnmmands you crt:'illt:' mu~t h,w¡,o ib ilttribute~ St:'t to "'exe­
cutilblt!" befort:' you Ciln run it by typin¡..; its nilmt:': Otlwrwi~t:'. you will ,eé a 
me~~agt:' lik"' thi~: Se t. 

For infnrmiltion on ilttributes, see "Ch<~nging iiCCt:'~~ pt!nni~~ion~" (p11ge M). 

A~ an alterniltiw, yo u can crt:'att:' a short file containing il lbt nf command~; for 
t:'Xample: 

ls > list 
vi list 
sort list 

that will be carried out in the ~ilme order when the file is executed. 

Running scripts with parameters 

104 

You can make a file of commands run with different p<~rilmeters specified on 
the command line by u~ing parameter substitution. This fea tu re lets yo u run il 

script using different data files or option~ for the progrilms lbted in it. For 
example, suppose you change your file to read like this: 

ls >$1 
vi $1 
sort $1 

$1 refers to the. variable called "1 ". This variable is replaced with the first 
parameter specified on the command line. So if yo u t:'ntt:'r: 

myscript myfile 

the word "myfile" is substituted -for all occurrences of 51 in myscript as it is 
executed, 

lf you want to pass more than one parameter, yo u 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. lt 
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-oriented; it can only edita 
line at a 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, carries 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 tool for editing text. It differs from the Desktop editors 
in that, instead of being controlled through menus, it is controlled exclusively 
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. If 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 you cannot enter text while in command mode. 
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13. Ediling files 

Starting vi 

Tu start editing a file, en ter: 

vi filen ame 

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; command 
mode, and insertion mode. ln 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 -:ommand mode, if you are not already in it. 
You can enter comrnand mode by pressing (Ese). The terminal beeps or 
flashes at you if you are airead y in command mode and press (Ese). 

There are severa! ways to leave vi. Here are the rriost common: 

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

:w 

' :q 

:!cmd 

Silve the current file (w is short for write file). Do not exit. lllis 
comrnand 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 newfile. (Note that the colon(:) tells vi to 
read everything you type until the next (Enter) as a single com­
mand.) 

Quit vi. lllis comrnand will fail if the file has changed since the 
last time you saved it. (If you really want to quit without sav­
ing, enter comrnand mode and type :q!. lllis causes vi to quit 
without saving any changes you have rnade to the current file.) 

Execute the program cmd, then retum to vi. The comrnand :!sh 
is not the same as exiting vi; vi is still ruruúng, and when you 
exit the shell (by typirig exit or (Ctrl}D) you will retum to vi. 

What to do if you encounter trouble 
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First press (Ese} twice. lf a comrnand is in progress, the (Ese} key cancels it. lf 
you are in insertion 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 
comrnand mode. 
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Using vi 

If the UNIX window is unreadable, press (Ctrl}l in command mode. vi then 
redraws (refreshes) tf-e window.· 

If 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. 

Toen ter in5ertion 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. If 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 mode. 

Moving around inside the file 

You must be in command mode before you can move the 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 
ke'}'board. (The keyboard keys "h ","j "."k·, and • 1" also move the cursor.) 

You can move around in various units: 

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

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

. sentence To move forw<\rd 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. 
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window To move forward or backward by a window full of text, press 
the (Ctrl)F (forward) or (Ctri)B (backward) key or the (PgDn) or 
(PrevPg) key. 

line number M 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 position in the file as a percentage of the length of the file. 

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

Deleting text 

Yo u must be in command inode befo re yo u can delete or change text. 

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

... 

Re 

Im 

dl delete letter (or type x-a shortcut) M, 

112 

dw delete word 

dd 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, 
typeSdw. 

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 
examp_le, 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,
1 
position the cursor over the letter 

and type the .r command, followed by the replacement letter. 

To replace an unlimited amount of text on the current \ine with new text, posi­
tion the cursor over the first letter and type R. You are now in replace mode. 
This corresponds to insertion mode, but characters you type will replace the 
previously existing text. You can retum to command mode by typing (Ese). 

Inserting text 

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

To add text toa \ine, 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), use the 
- command. Place the cursor over the text to change and press ·- • once for 
each character. (The cursor advances by one character each 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 command 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. 

- ID 
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Cutting and pasting text using buffers 

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 

"buffor _nameyy 

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

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 "buffor_namcP. For example, to paste the contents of 

· buffer "g" into your file above the cursor, type "gP. The paste command p 
(lowercase "p ") pastes the buffer in below the curren! line instead. 

Yo u can cut or copy a region of text of any size with the markrr facility. Place a 
· marker in the text at the beginning of the region you want tó 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 capy the text 
between the cursor position and the mark into buffer • a •, type "ay' a. To move 
the text between the marker and the current 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 yo u like). 
Second, specify whether you are going to cut text (" d • for delefe) or copy text 
(N y • for yank) into the buffer. 'Third, use the 'marker command to cut or.copy 
the text between the current cursor position and the named marker. ('marker 

Sub: 

means Ngo to markel' and markerstands for the mark you placed in the text. Cor. 

Searching for te_xt 
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You can search for text if you are in command mode. To search forward, type 
ltext, where text is the text you want to find. lf you find it, you can repeat the 
search for the next occurrence of the text by typing N 1 • or N n ". 

To search backward, type ·? • instead of N 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) matches one or more instances of the last character ' 
specified. For example, /f• matches any number of f's, while /.• 
matches any number of any character. 

(caret) matches the start of a line 

(do llar) matches the end of a line 

ma tches a set of characters. Any of the characters wi thin 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 

You can search for wildcárds, but should replace them with 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 interna! variables that can be configured with the 
:sat t1amame command, where vamame 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. 

If a variable name starts with "no", it is not set (that is, not switched on). You 
can set it by typing set vamame. If a variable name does not start with •no•, 
and is not followed by a number, it is set. For example, if you want to rnake vi 
ignore wildcards, you must switch off the variable magic. To do this, type 
set nomagic. If the variable name is followed by a number, you can change its 
val11e by typing set tlamame=t~alue, where value is the new setting you want 
it to ha ve. 
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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-fuature 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 all the basic vi commands and variables. Com­
plex commands are omitted; see the vi manual page for details. 

Table 13-1 Entering vi 

T yping this: 

vi file 
vi +n file 
vi + file 
vi +lpattem file· 
vi -r file 

does this: 

starts at line one 
starts at line n 
starts at last line 
starts at pattem 
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) 
) 
( 

} 

{ 
(Ctrl)U 
(Ctrl)D 
(Ctrl)F 
(Ctrl)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 windów 
scrolls down one whole window . 
scrolls up one whole window 
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Tabla 13-3 lnsarting text (command mode, enters lnsartion mode) 

Pressing this key: 

i 
I 
a 
A 
o 
o 
r 
R 

starts insertion: 

before 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 above 
on current character, replaces one character only 
on current character, replaces until (Ese} · 

Table 13-4 Delete commands (command moda) 

Command 

dw 
dO 
d$ 
3dw 
dd 
Sdd 
X 

Sx 

Table 13-5 

Command 

cw 
3cw 
ce 
Se e 

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 

Change commands (command mode, enters insertion moda) 

Function 

changes one word 
changes three words 
changes current line 
changes five lines 

Using vi · 
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Tabla 13-6 Saarch commands (command mode) 

Corrrnand 

/and 
?and 

rThe 
/[b B]ox/ 

n 

Function 

finds the next occurrence of and 
finds the previous occurrence of 
and 
finds next line that starts with The 
finds the next occurrer,tce of box or 
Box 
repeats the most recent search, in 
the same direction 

Example 

and, stand, grand 
and, stand, ~and 

l11e, l11en, l11ere 

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

Command 

:s/pear/peachlg 

:1,$s/file/directory 

:g/one/s//1/g 

Result 

all pears become peach on 
the current line 
replaces first instance of 
file on ea eh line with 
directory from line 1 to the 
end 
replaces every occurrence 
of one with 1 

Example 

pear beco mes peach if 
present on the current line 
filename beco mes 
d irectoryname 

one beco mes 1, oneself 
becomes 1self someone 
beco mes somei 

Tabla 13-8 Pattam matching: spacial characters (regular expressions) 

This character. 

$ 

[ ... ] 

Matches: 

beginning of a line 
end of a line 
any single character 
a set of characters (represented by " ... • ; the range can 
either be spécified,like [abe] ora range like [a-b]) 
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Table 13·9 Leaving vi (command moda) 

Command 

:w 
:x 
:wq 
:q! 
:!command 
:sh 
!!command 
: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 curren! line 
edits file (save curren! file with :w first) 

Table 13·10 Options (:setoption) 

This option: 

aii 
term type_ 
ignorecase 
Iist 
number 
report 

terse 
wam 
magic 

wrapscan 

mesg 

does this: 

lists al! options 
sets terminal to type 
ignores case in searches (on or off) 
displays (Tab) and end-of-line characters (on or off) 
displays line numbers (on or off) 
prints number of lines changed by á line-oriented 
command 
shortens error messages (on or off) 
tums off N no writew warning befare escape (on or off) 
allows inclusion of special characiers in search pattems 
without a preceding backslash (on 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 termi­
na(¡and the cursor movement keys associated with vi ha ve no effect. 

Instead of showing you a window of text, ed relies on line addresses. A line 
address is the number of a line in a file, to which a command is applied. Com­
mands in ed mayal! ha ve zero, one- or two-line addresses. (In the latter case,. 
the two addresses correspond to a range of Iines within which the command 
is carried out.) 

Starting ed 

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

Leaving ed 

ed uses vi-l. ~e 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 current Iine. 

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 (Iist). ed displays everything from the start address to the stop 
address. 

To refer to the current line, use •. • (a period); this is the address of the current 
Iine. 

To refer to the last Iine of the file, type • $ ". 

Yo u can use relativf' addresses; for example, $·5 means the fifth line befo re the 
last line of the file, while .+2 means the second line after the current line. 

User's Cuide 

1 



~rmi-

line 
:om­
case, 
1and 

:. ed 
re in 

11G, 

line 

; for 
stop 

rent 

'the 

u id e 

Usinged. 

For convenience, a comma (,) stands for the address pair 1,$ (that is, the entire 
file), while a semicolon (;) stands for the address pair .,$(curren! line to end of 
file). For example, to list the en tire file, type ,l. 

Editing text 

There are several 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 
ha ve fini!.hed entering text, press (Ctri}D to return to command 
mode. 

1 lnsert text: this command uses an address. Whatever you type is 
inserted before 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/old/new Replace 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 supply a range of addresses to this command, each line in 
the range is searched and the first instance of o id on each line is 
replaced 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 all the 
applicable commands in its script, and writes the result to its output. lt 
repeats this cycle until there is no more input. 

Run~ingsed 

To start sed, use the following command: 

sed -f script_namc < input > output 

where script_name is the name.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 
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sed commands are similar to those of ed. However, sed does not allow rela­
tive line addresses, beca use 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 

Nefrrorking overview 

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

This chapter describes networking in geoetal and Open Des~top Networking 
services in pUticular. After ydu rad this chap._, you will 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 recornmenci that you read this chapter before installing any network­
ing software. 

The remaining chapliers in this guide describe the networking products that 
make up the Open Desktop networking package: seo• TCP/IP, seo NFS1111, 

seo LAN Manager Oient. UUCP, and MMDF. · 
' 

• Chapters 2 through 8 delcribe TCP /IP, including basic·maintenance, config-
' uring serial line communications, using the BINO name server, setting up 

· gateways, using the Simple Network Management Protocol (SNMP), setting 
up remote. prinling, and using network time protocols. 

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

• Chapter 12 describes UN Manager Oient and describes how to share 
rei!lourees on your network between machines running LAN Manager or 
seo XENIX-NET. 

• Chapll!r 13 coven ncp and its use in transferring files and performing 
remole COI1IIMnd execution. 

• Chapters 14 and 15 describe the two supported mailers provided by Open 
Desktop: MMDF and ...,dmefJ. . 
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• Chapter 16 explains how to configure and administer modems and modem 
lines on your system. 

• Chapter 17 provides information on how to solve sorne typica! networking 
problerns. 

Within each of these chapters, you are often referred to manual pages for 
further information. 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 
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Networking, simply put, is connecting 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 
fingertips. 

Although there 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 adjacent buildings. 
All the computers on a LAN are connected to a single' cable. A computer on a 
LAN can cominunicate directly to any other computer on that LAN. One LAN 
may also be connected to another LAN yia a gateway computer. 

A WAN connects computers that can be as close as severa! hundred·feet toas 
far as across the globe. These connections are made using phone lines and 
sometimes satellite connections, if the distance is great enough. 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 portion 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 ,... cable connecting the machines, and a computer 
running Open Desktop, which may be a client, a servei', or both. · 

Servers, often the most powerful computers on the network, store data that 
they make available to clients, other machines on the network that have 
access to the servers' resources. You can have one or more ser;ers on a net· 
wor~, and a machine can be both a client and server. For example, one ma· 
chine can serve personnel infonñatton while another serves sales data. Each 
machine is, therefore, a server, but each may also be a client to the other ma· 
chine's data. 
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1 
Local Area Network (Ethernet) 

Open Desktop Server 

rl..., ~"'J"-
Printer 

./ r-.. ./ 

Disk 

....... _ ....... ....... _ / 
Figura 1-1 Sample Network 

How the network works 

A network, in the physical sense, consists of cables or phone lines. These Iines 
connect the computers, and networking cards provide the means to talk 
across them. However, a network is not useful unless it has programs on each 
computer that Jet humans access the various computers on the network. 

Computers on a network have agreed ways of communicating called proto­
cols. Protocols dictate which signals computers use across cables, how they 
tell one another that they ha ve received information, and how they exchange 
information. 
Protocols are more accurately termed protocol suites or protocol families. 
This subtle shift in tenninology 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 layer communicates with only the 
layers immediately above and below it, and assumes the support of underly­
ing layers. 

\dministering Networking Serpices 373 

1 

1 
1 

,1 
,¡ 
1 

,, 
' 

-



OSI 

.. 

'-· _,.1 

374 

In protocol suites, lower layers 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¡¡ch other. 

The lntemational Organization for Standards (ISO) has a seven-layer protocol 
called the Reference Model of Open Systems lnterconnection (OSI), 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 

7 App lica tion 

6 Presentation 

5 Session 

4 Transport 

3 Network 

2 Data Link 

1 Physical 

The layers opera te as follows: 

Layer 

Application 

Presentation 

Session 

Transport 

Network 

Data Link 

Physical 

Task 

defines how programs can communicate with each other 

performs any necessar)r data conversion 

establishes an enhanced connection (session) with other 
machines 

makes sure inf<lrmation exchanged· between computers 
arrives intact and without errors 

makes sure information coming from one computer arrives 
at the correct destination · · · 

- makes sure information gets from one end of the cable to the 
other intact 

defines the way information travels on a cable. A common 
physical-level protocol is the IEEE 8023 protocol, of which 
Ethernet is a subset. 
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1 

- RoiU the network works 

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

Table 1·2 TCPI1P Model 

Layer N ame 

4 Application 

3 Transport 

2 Internet 

1 Network Interface 

The layers operate as follows: 

Layer Task 

Application accesses the Internet, and sends and receives data 

Transport provides communication between application pro­
grams 

Internet takes care of communication among machines 

Network Interface accepts and transmits data over the network 

17t; 
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Correspondence of models 
Table 1°3 shows how the ISO and TCP /IP models correspond to each other. 

Tabla 1~ Protocol Familias 

ISO TCPIIP 

Layer Functionality Functionality Layer 

7 Application 

6 Presentation Application 4 

5 Session 

4 Transport Transport 3 

3 Network Internet 2 

Network Interface 1 
2 Data Link 

1 Physical Hardware --

Designing or adding to your network 

Your Open Desktop machine may be a part of an entirely miw network, or it 
may become a machine on a network th.at already exists. In either case, you 
need to make severa! decisions about your Open Desktop machine: 

• 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 networking administration tasks 

376 

After you decide-how.your Open Desktop:machine fits into the network, you 
need to insta!! and configure the appropriate Networking services as 
described in the Open Desktop lnstalwtion and Updatt Guide. You also need to 
update the networking files on other machines so that they know of the new 
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machine's existence. This configuration ensures, among other things, that: 

• 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 maíl 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 {IDs) to network users c'ld 
groups 

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

• updating 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 consists of severa! services that allow 
your computer to connect to both local and wide area ne~orks. 

• TCP/IP provides various protocols for networking communications that 
other networking packages, such as NFS, use. The TCP 1 IP package al so pro­
vides end-user programs such as telnet and ftp that enable remote logins 
and file transfer between systems running TCP 1 IP. 

• 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 remote servers to your Open Desktop client. 

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

• UUCP enables you to execute commands remotely and to transfer files and 
.mail :oetween remote UNIX systems connected by seriallines. 

• MM'::'- ~ontrols electronic mail communications between machines running 
the :_ .. < Operating system. 

The remainder of this chapter introduces each of these services. lt briefl 
explains the issues involved in configuring and maintaining each service ana 
describes many of the files and utilities that each service uses. 
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TCP/IP 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. '1"CP" stands for Transmission Control Protocol, and "IP" stands for 
Internet Protocol. These protocols describe allowable fonnats, error handling, 
message passing, and communication standards. Computer systems that use 
TCP ¡ IP are thus able to speak a common language, des pite any diffurences in 
the hardware and software of the various machines. · 
~any Iarge networks conform to these protocols, incl_uding the DARPA Inter-
net (Defense Advanced Research Projects Agency Internet); A variety of 
universities, government agencies, and computer finns are connected to an 
internetwork that follows the TCP/IP protocols. Thousands of machines are 
connected to this intemet, or network of networks. Any machine on the inter­
net can communicate with any other. Machines on the intemet are referred to 
as hosts or nodes, and are defined by their internet (or IP) address. Defining an 
internet address is described la ter in this section. 

TCP /!P provides the basis for many useful services, inclúding electronic mail, 
file transfer, and remote 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. Remote login allows users on one computer to login ata remo tema­
chine and carry on an interactive session. The TCP/IP programs that facilitate 
these services are described in detail in the Open Desktop User's Cuide. 

The internet protocol (IP) 
The Internet Protocol, IP, defines a data delivery system wherein th~ sending 
and receiving machines are not necessarily directly connected. !P splits data 
into packets of a given size, which are then forwarded to the receiving ma­
chine via the network. These individual packets of data (often called 
datagrams) are routed through different machines on the internet 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 separately. 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 thereliability that IP lacks. · 

.A datagram consists of header infonnation anda data segrnent. The header 
infonnation is used to route and process the datagram. Datagrams may be 
further fragrnented 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 enoug;-1 for 
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transmission. The datagram fragment headers contain the infonnation neces­
sary to reassemble the fragmerits into the complete datagram. Fragments do 
not necessarily arrive in order; the software module implementing the IP pro­
toco! on the destina !ion machine must reassemble the fragments into the ori­
ginal datagram. lf any fragments are lost, the entire datagram is discarded. 

The transmission control protocol (TCP) 
The Transmission Control Protocol, TCP, works with Il'_ to provide reliable 

.· delivery. It 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 correctly received. 

The primary purpo5e of TCP is to avoid the Ioss, damage, duplication, delay, 
or misordering of packets that can occur under IP. Also, security provisions 
such as Iimiting user access to certain machines can be implemented through 
TCP. 

TCP provides reliability using checksums (error detection cedes) on the data, 
sequence numbers in the TCP header, positive acknowledgment of data 
received, and retransmission of unacknowledged data. 

::: 
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O~her TCPIIP protocols 
The protocols listed in Table 1-4 are provided as part ofTCP/IP: 

Tabla 1-4 Additional TCPnP protocols 

Protocol 

Address Resolution 
Protocol (ARP) 

Internet Control 
Message Protocol (ICMP) 

Point-to-Point 
Protocol (PPP) 

Reverse Address 
Resolution Protocol 
(RARP) 

Serial Line 
Internet Protocol (SLIP) 

Simple Mail Transport 
Protocol (SMTP) 

Simple Network 
Management Protocol 
(SNMP) 

User Datagram 
Protocol (UDP) 

Purpose 

ARP translatés between DARPA Internet and Eth­
ernet addresses. 

ICMP is an error-message and control protocol 
used byTCP/IP. 

PPP provides both synchronous and asynchro­
nous network connections. 

RARP translates between Ethernet and DARPA 
Internet addresses. 

SLIP enables IP over seriallines. 

SMTP is used by MM DF to send mail v ia TC P 1 IP. 

SNMP is the protocol used to perform distri­
buted network management functions via 
TCP/IP. 

UDP provides data transfer without many of the 
reliable delivery capabilities of TCP. UDP is less 
CPU-intensive than TCP, and is useful when 
guaranteed data delivery is not of paramount 
importance. 

These protocols are described in further detaillater in this guide . 

• 
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TCPIIP end-user commands . 
Severa) TCP /IP commands, aescribed in detail in the Open Desktop Usf'T' s 
Guide, provide end users with networking capabilities. Table 1-5 is a partial 
Iist of these commands: 

Tabla 1-5 TCPnP Commands 

Convnand 

ftp 

rcmd 

rcp 

rlogin 

ruptime 

rwho 

telnet 

Configuring TCPIIP 

Purpose 

file transfer between machines running TCP 1 IP; these 
machines may or may not run the same operating system 

remote command execution on another UNIX machine 

file copying between two UNIX machines 

remote login on another UNIX machine 

status display of local network machines 

displays list of users logged on to local network machines. 

remote login on a machine runningTCP /IP; these 
machines mayor may not run the same operating system 

This section provides information on software and hardware prompts you 
need to answer as you configure TCP/IP. We strongly recommend that you 
read and understand this section before you fill in the configuration checklists 

·located in the lnstallation and Update Cuide. lnstallation prompts include: 

• system's host name and domain name 

• Internet address(es) for each driver, adaptE'r, or serialline 

• broadcast address 

• netrnask 

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

System name 
Your system name, or host name, should be unique on your network. lt can 
consist of lowercase letters and numbers, inust begin with a Ietter, and should 
be no longer than eight characters. mail and other programs use the system 
name to identify the correct data destination. Here are sorne sample valid ma· 
chin~ names: scosysv, tcvdev, account1. 
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Driver type 
The driver is the software that allows your networking cards or hardware to 
interact with TCP/IP. Each card, adapter, slip line or ppp line that you use 
must be uniquely associated with a particular device driver. You can install 
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 you can only config­
ure one driver at a time. When you are prompted for the driver type, choose 
the type you wimt to configure. 

Interrupt 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 súpports. In addition, the 
hwconfig(ADM) and vectorsinuse(ADM) programs list the hardware already 
installed on your system and what vectors are already in use, respectively. 

Your networking hardware might be pre-configured to·use a particular vector. 
Jf you want to change this vector setting, you might also need to change the 
physical jumper settings on the board or run a 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 IRQ3 for the sio (serial input­
output) device. You can either di sable this device during your netconfig ses­
sion, or choose another vector. 

YO base address 
Each hardwaredriveron your system that performs 1/0 (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. 
Valid base addresses are displayed when you configure your card. 

Thick/thin cable 
Sorne networking cards use thick, rather than thin, networking cable. 

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

• Thick cable connects your netwqrking card to a transceiver, which in tum 
coJUlects to the Ethernet cable. 
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RAM buffer siie and base address 
Several 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 
Westem Digital cards. For more information on this command, see the 
wdnsetup(ADM) manual page. 

Domainname 
The MMDF mail router uses thedomain name to route messages, such as mail, 
from machine 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 míscellaneous organizations (.ORG). Sample domain names are 
sco.COM (the dornain 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 the following: 

-. lf other machines on your net-.-:.>rk already use a domain name, use th 
same name for the machine you are installing. 

• lf you are creating a new domain and want to use BINO to connect to the 
outside world, yo u need to register the name with the appropriate network 
(DARPA Internet, CSNET, or BITNET). To register a dorriain name, write to: 

DON Network lnforrnation Center 
Suite 200 
14200 Park Meadow Orive 
Chantilly, VA 22021 

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

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

IP address 
The IP address identifies and differentiates your machine from all others on 
the rletwork. lt consists of a 32-bit binary number that is usually displayed as 
four octets expressed in decimal and ;eparated by periods. You must have a 
unique IP address for each machine on your network. In addition, if your ma­
chine serves as a routtr to another network, it contains two or more networ~ 
cards and belongs to two or more networks.In this case, you must assign ead. 
carda unique IP address on the appropriate network. 
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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 IP address consists of two parts: a network address that identifies the net­
work anda host address that identifies the particular host, or node. Table 1-6 
shows an IP address in binary fonn, as binary octets, as decimal octets, and as 
it appears in standard notation. 

Table 1-6 IP address derivalion 

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 /IP networks are available, each based on the number of 
hosts a network needs. Network classes supported by seo are Class A, B, and 
C. Use the S!Tii\llest network class that can accomrnodate all of your network's 
hosts. Most TCP/IP installations use Class C, but sorne larger installations 
might need to use Class B. 

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

Table 1-7 Internet address classes 

Class 

A 

B 

e 
Reserved 

Available Hosts per Netwoli< 

16777216 

65534 

254 

Valid Address Ranges 

1.0.0.1 through 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 coMecting 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 
Class C; the first three octets) is the same as those of other machines on 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 coMect to the 
DARPA Internet, you need to contact the Network lnforrilation Center to have 
a network address assigned. The full address is shown earlier in the section 
uDomain name". lf you do not want to coMect to an outside network, you 
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can choose any network address as long as it conforms to the syntax shov 
previously. In either case, once you determine the network address, you ce. .. 
then crea te the unique host address. 

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

• Each logical network must have its own network address. 

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

• All hosts in a network must have unique host addresses. 

• Do not use the following network addresses: O or 127 (Ciass A), 191.255 
(Class B), 223.255.255 (Class 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 addrf'ss for your machine. A broadcast address is one in 
which the host portian of the IP address consists either of all O's or all 255'· 

·· The configuration procedure prompts you to choose between the followin, 
address schemes: 

Table 1-8 Broadcast address schemes 

Scheme 

all zeroes 
(~ecimal O) 
all ones 
(decimal255) 

Example 

132.147.0.0 

132.147.255.255 

Purpose 

provides compatibility with 4.2850 
systems 
UNIX Operating System Standard 
(RFC-919) 

The addresses shown in the previous table are 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 4.28SD UNIX or earlier BSD 
versions, choose all ones. lf such machines exist ori your network, choose all 
zeroes. 

netmask setting 
The netmask strips the network ID from the IP address, leaving only the host 
ID. Each netmask consists of binar·. ones (decimal 255) to mask the network 
ID and binary zeroes (decimal 0} ro retain octets of the host ID of the IP 
address. For example, the default netmask setting for a Class B address i! 
255.255.0.0. 
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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 portion 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 information on creating subnets, 
see the chapter "TCP 1 IP network administrationw 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 SLll' line connects to. 

• lf yo u are connecting to COMl :, interrupt vector 4, en ter ttylA. 

• lf you are connecting to COM2:, interrupt vector 3, en ter tty2A. 

• lf you are connecting to a smart serial card, use the appropriate tty naming 
convention. 

Source IP address 
En ter the IP address for this host (this end of the serialline). For more infor­
mation on determining IP addresses, see •¡p addressw earlier in this chapter. 

Destination IP address 
En ter the IP address for the remole host (the opposite end of the line). 

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

SUPnetmask 
Choose a netmask for this SLIP Une. For more information on netmasks, see 
the section • netmask setting" earlier in this chapter. 

Maintaining TCPIIP 
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After you insta!! 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 
custonúze 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 lntemet 
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 /rtc/hosts 
files on the local network. Refer to the hosts(SFF) manual page for a descrip­
tion of the file forma t. 

Configuring the name domain server 
The Berkeley intemet Name Domain Server (BINO) provides a distributed 
lookup system for host names and addresses. Enabling BINO overrides the 
default network information file, /etc/hosts. For more information, see the 
chapter "Configuring the BINO na me 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 maintain-

. ing routing information, see the chapter •eateways and routing" la ter in thi~c· 
guide. In addition, the chapter ·rcp¡¡p network adminístration" contains a 
section on obtaining informa !ion about the system routing tables. 

Establishing user equivalence 
You can control who has access. to a machine through the network by estab- · 
lishíng user equivalence within the /rtc/hosts.equiv and .rhosts files. The rlogin, 
rr.p, and rcmd commands use these files to verífy access privileges. For infor­
mation on how to use these files, see the seetion "Network databases" in the 
chapter ·rcP 1 lP network administration" la ter in this guide. Yo u can also 
refer to the hosts.equiv(SFF) manual page for a description of the file forma t. A 
note in the "Helpful Hints" chápter also discusses user equivalence. 

Setting up anonymous ftp 
You 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 /ete/Jtpusers file, and a description of how to set 
up tJ:te public ftp account, refer to the section "Network databases" in the 
chapter "TCP /IP network administration" la ter in this guide . 
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Altering installation parameters 
You can change many of the settings that you set during TCP /IP installation 
by altering the appropriate system files (such as {etc/hosts and device driver 
files) with a text editor or with an appropriate utility, such as netconñg, route, 
or mkdev. The use of such files and utilities, which is documented in the 
chapter MTCP/IP network administration," is always preferable to reinstalling 
the software. 

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

~onitoring TCPIIP status 
You can use the netstat command to display Internet connections, current 
Internet activity, routing tables, and error messages, among other useful infor­
mation. ln 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 
You can enable the remote printing daemon, lpd, to allow print jobs to be sent 
over the. network to remote printers, orto make a printer.attached to your 
computer available to the netWork. For information on lpd and its associated 
files, see the chapter "Remete line printing" la ter in this guide. 
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Introducing NFS 

seo Network File System (NFS) is a product that enabtes you to export and 
mount filesystems across a network. This allows users on a local machine, or 
client, to access specified files and directories from a remote machine,. or 
server, without the time-consuming process oJ remote logins or machine-to­
machine file copy_ing. 

NFS also contains the Network lnformation Service (NIS), which enables you 
to perform common account administration tasks from one NIS server. 

Because NFS fits into the application layer of TCP/IP, it can communicate 
between many different types of hardware and operating systems, as long as 
these systems run TCP /IP. 

NFS makes use of the following files, commands, and daemons, ea eh of which 
are described in detail in Chapter 9, M Administering NFS," of this guide. 

• The file letc/exports lists the exportable filesystems on a given server. 

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

• The file /etc/defaultlftlesys lists the remate filesystems a client may mount 
and on what server the client may find them. 

• The mount command mounts an exported filesystem .on the client. This 
command invokes the mountd and nfsd daemons. 

Maintaining NFS 

lf yoll want to exj>Ort filesystems with NFS, you must create /etc/exports after 
installing Open Desktop. A sa~ple file is shown in Chapter 9, M Administering 
NFS.w 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 must contain the names· and IP 
addresses of each server and client you want to access. 

• The /etc/defaultlftlesys file on eacll client must contain the names and loca­
tions of all of the filesysterns that you want to access. 

After you edit these files to satisfy these conditions, you rnay 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 

• directories 

• 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 ~d UNIX systems as well 
as Open Desktop, you can have PCs, multiuser UNIX systems, and Open Desk­
top workstations sharing resources on the same LAN. 

To u~e LAN Manager corree ti y between Open Desktop and UNIX systems, yo u 
must maintain user (UI'D) and group (CID) consistency between the machine~ 
ori your network. lf you are connecting existing computers in a network for 
the first time, be certain that user lOs are consistent from computer to com­
puter. If you are adding your Open Desktop rnachine toan existing network, 
you should create user accounts and groups with ros that match those found 
throughout the network. User lOs are defined by the sysadmsh(ADM) 
Accounts <!>U ser <!> Create selection and placed in UNIX system database 
files, including /etclpasswd. For inforrnation on adding user accounts, see the 
"Administering U ser Accóunts• chapier in the Administmng Operating Systrm 
Seruices portian of this guide. For information on maintaining ID consistency, 
see the passwd(C), and passwd(F) manual pages. When yo u create new u!>er 
accounts or change account information, keep in mind the following: 

• Always use the sysadmsh(AbM) Accounts ~ U ser ~ Create selection to 
administer accounts. Never edit /ttclpasswd with a text editor. Thi~ could 
damage the password database information and. cause your system to 
refuse further logins. 

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

System Administrator's Guidt 
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Configuring LAN 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 Jnstallation and Update Cuide. 

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

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

• If 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 
/etc/dejault/nbconf as the variable NB_SCOPE. 

• If you are cr~ating 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 domain name is mycomp.COM, en ter mycomp. 

• lf you are creating a new network that also contains DOS or 05/2 machines, 
it is a good idea to set the scope identifier to NULL. 

1 
NOTE To entera NULL scope identifier during netconfig configuration, 
enter two double quotes ('"1 at the prompt. 

You can enter a scope identifier or choose the default during your netconfig 
session, or you can change the scope identifier later by editing the file 
/etc/dejault/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: 

NB_SCOPE=" 

lf you use this procedure to change NB_SCOPE, you must reboot the machine 
befo re this change takes. effect. 

Maintaining LAN Manager Client -------------------------------
A common activity that you 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, ~r by changing default values found in the networking startup file, 
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/usr/lib/met/metrc. For example, you might decrease the number of network ' 
buffers available, making more memory available for user programs. For in­
fonnation on these maintenance issues, refer to Chapter 12, •LAN Manager 
client administration." • 

Introducing UUCP 

UUCP, the UNIX-to-UNIX copy program, is use<l when your Open Desktop 
machine's network connection consists of a serialline and modem connection 
to another machine. lf your network consists of an Ethernet LAN, with or 
without an Internet connection, you do not need to use UUCP, as it duplica tes 
many features found in LAN Manager Client and TCP 1 !P. 

The following UUCP features are available: , 

• file transfer between your machine and a remote UNIX machine, or 
between remate UNIX machines~ with the uucp command; this command is 
comparable to the ftp and rcp commands 

• remote command execution with the uux command; this command is com­
parable to the rcmd command 

• mail delivery to and from remate sites with the mail command via the 
UUCP modem and phone line connection 

UUCP spools requests for communication until contact is made with a remate 
system. You can configure your Open Desktop machine to communicate with 
other machines rarely, daily, hourly, or even on demand. 

UUCP consists of a variety of administrative and end-user programs that help 
you maintain and use UUCP. These programs are described in detail in 
Chapter 13, ·euilding a Remate Network with UUCP,• in this guide. 

Configuring UUCP 

392 

To set up UUCP for use, do the following: 

1. Attach a modem and phone line toa serial port on your computer. 

2. Use uuinstall to configure UUCP on your system by choosing a site name, 
updating host lists, and configuring dial-in/dial-out lines. 

After you perfonn these actions, you can use UUCP. Severa! uudemon shell 
scripts and the uulog program help you maintain UUCP after configuration by 
polling sites automatically, displaying status information, cleaning UUCP 
directories, and so forth. For more information on these programs, refer to 
Chapter 13. 
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Introducing l\1:MDF 
Open Desktop uses MMDF, the Multi-channel Memorandum Distribution 
Facility, to ro u te 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 route messages from machine to machine. · 

• Channels, such as UUCP, SMTP, or Micnet, are· the programs that MMDF 
uses 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@berkeley.EDU could be aliased to info. 

• A configuration file, /usr/mmdflmmdftaUor, pulls all of the MMDF pieces 
together by specifying the local machine's name, domain, company, and 
uucr name, as well as describing how, when, and where to contact other 
machines. 

Configuring MMDF 

After the appropriate files are installed on your system, you need to run 
mkdev mmdf to configure MMDF. Refer to Chapter 14, "Setting up electronk 
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: 

• sendmail is another mail routing and distribution program provided with 
Open Desktop. We reconunend that you use MMDF, as it provides an 
enhanc!!Cf 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. 

• 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, you can emu­
la te a terminal session on a remate machine, or dial into your Open Desk­
top machine from a remote terminal or computer. Chapter 16, uusing 
modems," explains how to install and configure the appropriate hardware 
on 'JOor system to perform these actions. 
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Chapter 3 

Tools reference · 

The operating system includes tools that measure performance, reconfigure 
the system for better performance, and analyze other system problems that 
arise. The ~ystem administrator can use these tools to locate problem areas. 
The tools described in this section are: 1 

sar samples the st.1te of the system and pmvides reporb un various 'Y'tem­
wide activities. 

swap 

erash 

with the -1 optinn, reports on the amount of available 'wap 'P•lce. u,e 
the -a option tu configure additional swap devic~. 

display~ varinus kernel structures. The discussion here cnnceriirat~ ''" 
usin¡; crash to view how STREAMS resources are being used, ti> 'ee the 
current value of many tunable parameters, and to study the state nf thE! 
system at the time of a system PANIC. crash has many other u""" that .ue 
not discussed here. · 

ps reports on processes curren ti y executing. 

timex reports on 'ystem resource u"'1ge during the execution of a command •>r 
program. 

configure a menu-driven prugram used to modify th.e value of tunable par.1meter' 
that are included in the Operating System Services cnmpnnomt nf Open 
Desktop 

fsck checks the integrity of a filesystem and attempts to fix any cnrruption it 
finds 

idtune used to modify !oOme tunable parameters that cannot be modified with 
configure 

integrity checis the Security system for corruption 

tunesh an automatic configuration tool that adjusts kernel parameters ba!oed ''" 
infonnation you supply about your configuration 

P!'T'(rmrumct and Trou!JII'Shootínll 
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configure(ADM) - reallocate kernel resources 

The configure utility is a menu-driven pmgram 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: 

1. Reboot anden ter single-user (maintenance) mode. 

2. En ter the following commands to start the configure program: 

cd /etdconf/cf.d 
./configure 

~ sysadms.1 U!>ers ~elect: System r!·· Configure<:; Kernel •!· Paranu;ter::. 

J. The configure menu b dbplayed. The parameters are grouped by 
, category. The meanin¡.FS of the parameters ·are di!>Cu!>~ in Tunable !>ys­

tem parameter descriptions (page K73). 

Choose a category by entering the number preceding it. The re~ource~ in 
that category are displayed, one by one, each with its current value. En ter 
a new value for the resource, or to retain the current value, ~imply press 
(Retum). After all the. resources in the category are displayed, configure 

· returns to the category menu prompt. Return to the Main M en u tn choose 
another category or exit configure by entering q. 

' 

4. After you finish changing parameters, you must link them imo a new · 1 

848 

kernel. En ter the following command: • 

./link_unix 

ó sy~admsh users select: Sy3tem <! Configure<:.· Kernel ~ Rebuild 

This assembles each of the kernel modules into a new kernel, which must 
now be installed. Linking can take a few minutes. 

5. Boot the new kernel with the following command: 
' ., 

/etdshutdown 

ó sysadmsh users select: System ~· Terminate 
•' 

A boot prompt appears. When you press (Retum) to reboot the system, the 
new kernel is loaded and run. 

lf problems exist with the new kernel, reboot /unix.old by entering unix.old at 
the Boot: prompt. 

Systtm Administratm's G,_ ' 



-
>le 
ra­
Jt, 

'Y 
S· 

n 
!r 
;s 
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Using the configure command line 

configure also IMs a command-line interface suitable for use by application 
developers. For instance, a databa!>t? developer who find~ that 70 file~ rather 
·than 50 files net!d tn be lockt!d ~imultaneously may provide a ~hell ~cript to 
perform the reconfiguration. To find the current value of any configurable 
re~ource u~ing the cmnmand-line interface, en ter: 

./coÍúigure ·y RESOURCE 

Here RESOURCE is the name nf the tunable parameter (in upperca~e). To 
change the value of any resource fmm the command line, enter: 

./configure RESOURCE=vnlue 

Overriding configure limit warnings 

The configure utility notifies you if you exceed certain limits on value~ for 
kenlt'l parameters. This preven!~ you frnm accidentally exceeding a value, 
which could ~everely degrade performance in ~ome ca~e~. The configure 
menu pro¡..:ram verifi~s that ynu do mean to override the limib. You can abo 
use the.·o.optinn as de~cribt!d nn the configure(ADM) manual page to over­
_ride a configura !ion limit. The override option only works if yo u are ~pecify­
ing a para meter on the command line; you cannot use it with the menu. 

v crash(ADM) - view memory 

The crash(ADM) utility alluws you to analyze the core image of the nperating 
~ystem. lt is frequently used in postmortem analysis of a system I'ANIC, but 
can also be run on an active system. crash is not primarily an administrative 
tool; it is most useful for debugging the kernel after installing driver~ and 
other kernel-level code. Nonetheless, crash provides sorne information that 
can help you monitor the performance of your system and troubleshoot sy~­
tem problems that arise. This documentation provides Ínformation about 
crash reports related to these topic~; ~ee the crash(ADM) manual page for full 
information about using crash. 

Initializing crash 

~- 1". 

You must be logged in. as root to run crash. The full command to begin the 
crash session is: 

/~r~/~r.,~to 1-<:! du~rrpfilr -n namrlistl 1 ·w outputfilri 

The dumpfile is ldro!mrm for an active system (the default), or the_name of the 
file that contains the memory dump you saved when rebooting the system 
afte~~a system PANIC. nnmelist is the name of the bootable kernel image, usu· 
ally /unix unless you booted the system under a different na me. 
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W~en crash is initialized, yo u see the following display: 

The • > • is the crash prompt; enter the crash function you want followed by 
any options you need and (Retum). Note the following: 

• The -w option redirects the output of the command to the file specified. 
For example, -w var_stats writes the output of crash vár to the var _stats file. 
Yo u can use -w on the crash command line to redirect all crash output toa 
file, or you 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 in!>tance, the 
command var! cat >>file takes the output of the cr!lsh var function and 
clppends it to the end of file; var! lp redirects the output of this same com­
mand to the line printer. Note that the exclamation point •! • serves 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
tem dump. stat lists off system statistics (such as the system name and time of 
!' ANIC) that you can use to verify that you are looking at the righfdump. The 
crash panic command will usually contain the last l'ANIC message that was 
displayed on the console. 

crash strstat (statistics about STREAMS buffers) 

850 

Use crash strstat to view current usage statistics on the STREAMS buffers for 
your system. This information can be used to select correct values for the 
NBLKn tunable parameters and other tunable parameters discu!>sed in 
"STREAMS data• (page AA6). The following example shows a sample session 
using the crash strstat utility. Th~.listings are associatec with the fnllowing 
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. 
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Sample crash strstat output 

• /etctcrasb 
· .• iumpt 1 i ..... ' Jd,..:.·.; lrr.-m, :;,:¡m .... i 1 ~~t = 1 u 11 i .\' ' •U t. t i l ..:> = :;i Ót •Ut 

strstat 
i'!'::M Ct 1NF !<.: ALL:JC' FREE 1't1'l'AL MAX FAIL 

sr r ...... =tm.s 1!-5 R4 R4 1 1 o" ~6 o 
qu ... u~s 6~~ J~O ~44 2621 lRR o 
;"~·~::.l~l, ... ¡, ' ' -e· k ·-e 141" ¡ 'ir, 1100 1Jl21IQ 123 o 
~~ d t :1 b! lll~k t t rt ,:¡ l:.:: 11(,4 1 ~,•, 1 DO'' 1u7Qo2J 32: 1QR 
dar,:¡ !"· l t1C k SIZ,.... 4 2 r, (• 11 2 e,(, 2 ~'·71 1 Q n 
d,:¡ r .~ bJ•Jt'~: ~~: .>· j(, ltH 2 166 10540 •,2 ' ¡) 

ddt .l ~1 ; 1 ll~ k ~ : ; :: ..... r.4 2,.·!· 2'1 2~7 R317!2 o O n 
do• .1 t··: llt'k ~i:..:> !~K ¡¡," R7 Al 1 ';260'· I3o IR<; 
tia r . . -1 b l•u•k ~~ i z ... :!c;IJ lf14 :!Q 7<; ¡a<;oJ R) 13 
~.~ :- .=t l'! (1/ .. k ?.::w 'd 2 "' A 64 3Io4o 10 e '. 
~~.H ,:¡ !• ¡, l!: k si::,.l 10::4 4R n 4H ~:!R6 f¡ o 
<j,, t. J b! o··it; s::,.:. ::n4 R 411 0 40 .1601 6 n 
d~r .=t l·l,•·~k si:.:- 41J% 12 ¡} 12 ()6 0 

¡',q•·t ' t ::;¡· h.,:..ju i ,.:>d qllt""U~$: i) 

quit 

The following table defines the column headings used by the strstat display. 

STREAMS display headings 

Heading 

CONFIG 
ALLOC 
FREE 

TOTAL 
MAX 

FAIL 

Description 

number of items curren ti y configured 
number of items currently allocated 
number of items available for allocation. This number 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. . _ _ 
number of failures due to ·lnsufficient 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, can cause your system to 
lock up. ln this situation, use the configure(ADM) command to increase the 
number of buffers. 
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var (values of hmable parameters) 

The crash var cmnmand li~t~ the value~ of the tunable parameter~ that are 
lbted in the var ~t:Tucture. These >ame value~ are liSted when you run config· 
ure(ADM) or sysdef(ADM), but the crash listín~ i~ u::.eful when you want to 
check a value when you are rUJming crash. 

fsck(ADM) - check and repair fil~systems 

852 

The fsck(ADM) program should be run on all filesy~tem::. after any ~ystem 
cra~h or abntmnal sy::.tem termination. fsck check::. filesy!>tem inte~rity. 
Becau::.e filesystems are not unmounted gracefully when the sy::.tem crashes, 
the ~tructure of the file!>ystem ibelf a::. well as.u::.er, system, and application 
file::. that were in the proce::.::. of being up~ated can be damaged. In most 
ca::.e~, fsck fixe~ any filesystem problems; in some case::., fsck may be unable 
to fix a file, but can recover some portion of the file in the lost+found directory 
of the file::.y~tem. The file!>ystem being checked must be unmounted when 
you run fsck; the sy::.tem must be in sin~le-user mode whe~l running fsck on 
the root filesystem. lf the filesystem is corrupted to a pnint where fsck is 
unable to recover it, you may be able to fix the filesystem manually with 
fsdb(ADM.) See "Repairin~ a filesystem when fsck stops at size check" (page 
\112) for information. Otherwise, you may need to recreate the filesystem and 
restore the data from a backup. 

Filesystems should always be checked after a system crash before the'.· are 
mounted. Minor filesystem corruption can become widespread quickly ;r you 
continue to read and write a corrupted filesystem. fsck can be run with the ·y 
option so that it will automatically attempt to fix any filesy::.tem corruption it 
finds. fsck -y runs when rebooting the system if the appmpriate ~tring is in 
the files that control the bootin~ process are set up appropriately: 

Filesystem 
root 
all others 

String · 
FSCKFIX = YES 
fsckflags = y 

Rle 

/et.c /default/boot 
/etc /default/filesys 

Without these lines, fsck repurts each error it finds and waits fnr you to 
respond before it attempts to fix it during reboot. This prevents the a u toma tic 
reboot feature from working if any filesystems suffered any da.inage 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 audi t event as a 
Database Event in the audit trail. · · 

1 
NOTE Sorne files may be listed as missing in a correctly configured system, 
such as one of the pair /usr/liblcron/at.allow and /usr/lib/cron/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 timé the output appears; however, the 
l:!ntries that yo u should ·be intere5ted in are TIME (minutes and seconds of 
Cf'U time used by processes) and STIME (time when the process first started). 
The following example contains sample output from the ps -af command. 

Sample output from ps -af 

UID 1',1 [J ;· f' 1 [J 
1 t u·•t 22247 212Q'l 

1') rul;:;• lll ~2~4 (. ¿::' 7Q 
1 1 ,, \ t .:::.:H:, ~i.;:4i 

11 hit .':2~R4 :.247 

m~1: kh-1~1 ~..: ~; 4 .!.:~71 

rn,i r~:ham ~.:~7 1 ~-24] 
f ', q h 1 Jl :::::14 :: i <· ~¡) 
: i :-·h~• ' ,. 1'1 l ...:•~or, 

1 1" \t ::~?'F• 1.1:.; i 

e ·~;TIME 

1) 1 ó: 'i4: 4 1 
!/ ¡r1:r1¿:r11 

" ¡: . r. '1: e 4 
n 1 ;, : r. (l : e 4 

l ,. : r r, : r} r, 

1 :, : '"· rl : 1; 7 
.; 1 ~ . fl ' . r ·• 

1. '•·. ': ., !7:<12::!q 
¡,¡ 1i:C¿:•,1 

1"!'Y 

T! 
TO 
m' 
' ' 
TI 
pi 
pi 

1)<)'1 

1); 1 
~, 

TIME C'"MM~N[l 

n: ,1 1 rrt:=:• .. r ~~-~~ - n 2 

ll:l\4 vi ti >2 
0:_)(, lll~· .. l-- ..... :: ·:: 

tl:'J!'I m~~ ·r···.-:· _., 
l:~F. ¡; I'Jln .·td· :·_:.:r:~ 

1 ::Jr, 1 !·•Jil. , ... ,.,¡,,:·;.~r::: 
o:rHJ ,·u::r ,birr;:1','\i{ l.:ur.t in 
1:2H n~r.hdrlo: 

11:{10 p:.; -.~t~· 

., NOTE lf you booted your system from a file other than /unix (such as 
/unix.ol.d), you mu~t specify the name of that file with the -n option to ps. 
For example, ps -ef -n unix.old. 

See "Runaway processes, stopping" (page 936) for information about using 
the ps comrnand to perform such tasks as locating "runaway" processes (one 
that uses progressively more system resources over a. period of time while 
yo u are monitoring it). You can also use ps to find processes that take a very 
long time to execute; you can consider using cron(C) to execute such jobs dur· 
ing an id le time of the da y. 
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sar(ADM) - system activity reporler 

sar(ADM) provides infonnation that can help you understand how system 
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 

Opllon 

-a 
-b 
-e 
-d 
-m 
-n 
-p 
-q 
-r 

·.-u 
-v 
-w 
-y 

-A 

Reports on: 
file access system routines 
buffer cache activity 
system calls 
disk activity 
ll'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 
process, inode, file, and lock table status 
system swapping and switching activity 
ITY device activity 

summary of all reports 

The individual sar outputs are discu~~ in alphabetical order later in thb 
chapter. 

How sar works 

Interna! activity is measured by a number of counters contained in the kernel. 
Each time an operation is performed, an associated counter is incremented. 
The sar(ADM) utility generates reports based on the raw data gathered from 
these counters. sar reports can be 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 
analysis of sample sar output. sar can either gather system activity data "live­
or extract infonnation collected in data fil!!s created by sadc (System Activity 
Data Collector)'. 

,. 
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By default, the following crontab entry is installed in sys file m lhe 
/usr/spool/cron/crontalls direclory: 

(1 .. •.,. !'! (, ¡u:·t/lil1 t'~.\.'·~.~l 

::o,4n ¡..,.¡¡ .. ,. ¡.r\ ltl:rlilt··:~.\/:.,¡¡ 

r, \~ t • 1-'· iu~t, i i~·ts.~.';.,:¡: ·~ M:ntl -~ !"{:(:! - i l~fli~ -f.. 

The sal entries produce records every 20 minutes duringworking hours and 
hourly otherwbe. Tlw ~a2 entry wriles a daily average reporl into the same 
file every hour during work hnurs. You can modify these entrie~ a~ desired. 
The output file~ are in binary formal (fnr com~)achle~~) and .ue ;tored in 
/usr/admf.;;a. The filenames have lhe formal sadd, where dd is the day of lhe 

. monlh. (See lhe crontab(C) and sar(ADM) manual pages for more informalion 
on modifying the default crontab file.) 

Running sar 

856 

The basic syntax of lhe sar(ADM) command b a~ follows: 

sar [·option] (file] 

He re 

option one of lhe option, described in the following section~ 

file na me of the file for the da y whose statistics yo u want to · view. For 
example, to view the sar ·V report for the tenth day of the most 
recent mnnth, the command is: 

sar ·V ·f /usr/admisa/salO 

You can also run sar in "real time". Todo this, specify the sarrrpling interval in 
~econds .. For example, to take a ~ample every 15 seconds, the command is: 

sar ·v 15 

TI1e released system allows any user to run sar in real time. However, the 
files in the /usr/adm/sa directory are readable only by root. Change the permis­
>ions on·the files in that directory to allow other users to access the sar data. 

The examples in this section are not intended to represen! benchmarks; they 
serve to illustrate how the output can be used. When tuning your system, il is 
recommended that you use a "benchmarkw (a program used to evaluate the 
performance of a system) and have the system under normal load for your 
application. 

Systnn Administrator' s Guidt 



' 

sar(ADM) -- sgstí•m activit_IJ rq,ort,-r 

sar -a -file access operations 

The sar -a option reports the use of file acce~s operation~. The operating ~v~­
tem routine!> reportt!d are as follow~: 

iget/~ number of files lncatt!d by i-nnde entry per ~econd 

namei/s number of filesystem path ~earche~ per :.econd. "nanwi" calb 
"iget", ~o "iget/:." b alway:. larger than "namei /~"-

dirbk/:. numbt>r of directnry block read~ b:.ued per second 

An example of sar -a nuh.'ut, with a 30-second sampling interv<tl, follow~: 

:llli:< 'dl . .' -, . .!.: :~~·. ,-,:..¡{')~ 

12:L:l :~vrl.: t:·l:'h•L. ·li:tJI;'.~ 

L::4:': i, ·1 
1 ~: 4.:: lü 2 
l.:: ·1; : ! .\ 

The larger the value~ reported, the more time the kernel :.pend:. <tcce~~ing u~er 
files. Thb. indica tes how he<tvily program:. and applicatiom are u:.ing the file-

.. sy:.tem(s). In general, if the ratio of "iget/s" to "namei /:." b greater thiln 5 ilrltJ 

"namei/s" is greater than 30, it may indicate that ynur filesy:.tem organiziltior 
b inefficient. Refer tn "Checking free ~pace nn filesy:.term" (page ':111) itno 
"Rt!ducing disk fragmentation" (page 911) for way~ to :.nlve the prohlem. 

• 
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sar -b - buffer activity 

858 

The -b option reports the follnwing buffer activity. 

bread/~ average number •>f physical bhxks read int•\ the ~ystem buffi,.l' frnm the 
dbk (nr nther block devices) per ..ecnnd 

lread/s average number of lngical bh>ek~ read frnm sy~tt!m buffe~ pt!r ~Kond 

%rcache fractinn nf lngical read~ fnund in buffer cache (100% mmu~ th .. ratio nf 
brt!ad~ tn lreads) 

bwrit/s •werage number nf physical blncks written fn.•m th .. ~Y't"m buffer, to d1,k 
(ur other block devices) per ~nnd 

lwrit/s average number <>f lngical block~ written t•> !>ystem buffer, p~r ,ecnnd 

"l..wcache fracti•m of logical writ.., fnund in buffur cache (TOO% minu' the· ratio nf 
bwrit/!> to lwrit/s) 

pr.,-ad/' av .. rag.,- number•>f phy~ical r.,-ad requ..,¡, per 'ecnnd 

pwrit/' average number nf phy,ical write requ.-sh; per secn~d 

TI1e entries that you shnuld be mo~t interested in are the cache hit ratio~ 

"'%,rcache" and "%wcache", which measure the effectiveness nf sy>tem 
buffering. !f "%rcache" falls below 90, or "%wcache" falls below 65, it may be 
po~sible to- improve performance by increasing the number of buffer~. lf your 
application is 1/0-intensive and you have a large memory configuratinn, you 
may want to tune the buffer cache so that %rcache is around 95 and 'X.wcache 
is around !\0. The number of buffers in the system buffer cache are controlled 
by the NBUF tunable parameter. See "Tuning 1/0 parameters" (page !!43)'for 
more infurmation. 

Technically, 100% hit ratio for the read cache should mean better performance 
than the 90% recommended here, but getting that last 10% of hib often 
requires so much memory that performance suffers because of the lack of user 
memory for executing processes. 

An example of sar -b output follows: 

:m1Y. :mix 1.2 2 DS~ 
~t-.:3l:S7 brE-ad/~ 

lb:11:07 
lrert.d/:; \rC'dC"hf:" bw1 ¡ .. ¡-;: 

JO QJ 
lh:11:11 4 40 •o 
lh:11:17 4 41 qo 
AVE'ritgE' 4 40 •l[ 

. . 

~wr i. /<:. ':.w,·.lC'ht' '':'t"dd/:0 vwr 1 t /<;. 

h Q[ o ' 0 
¡,. ~7 o o 
7 •4 o o 

11 ~4 o o 

This example shows that the buffer5 are not causing any bottlenecks, because 
all data is within acceptable limits. 

Systrm Administrator's GuiJt 
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sar -b- buffer activity 

858 

The -b option reports the following buffer activity. 

bread/l' average number of phyl'ical blncks read int<l the l'ystem buffu!' frnm the 
dil'k (or other bhx:k device;) per !ooeennd 

lread/s average number of lngical block~ read fmm sy~tem buffers per -.ecnnd 

%rcache fractinn nf logical read~ fnund in buffer cache (100% minu~ the ·rati•> ,,¡ 
breads t.> lread~) 

bwrit/s .werage number of phy~tcal block,. written fr•>m the 'Y'tem buffer, tn di'~ 
(nr nther bltx:k devices) per !ot!Cond 

lwrit/s average number of lngical block' written bl !oystem buffers per 't!Cnnd 

%wcache fracti•>n of logical writes found in buffer cache (100% minu~ th .. ratio nf 
bwrit/' tn lwrit/s) 

pread/' average number of phy~ical read reques~ per 't!Cnnd 

pwrit/~ average.number of physical wrire reques~ per second 

The entries that you should be mo~t interested in are the cache hit ratio~ 

""'..rcache" and "%wcache", which measure the effectivene~s of ~y~tern 

buffering. Jf "%rcache* fa lis below 91l, nr "%wcache* falls below 65, it may be 
po~sible to improve performance by increasing the number of buffer~. lf ynur· 
application is l/0-inten~ive and you have a large memory configuration, you 
may want to tune the buffer cache so that %rcache il> around 95 and 'X.wcache 
is around XO. The number of buffers in the system buffer cache are controlled 
by the NBUF tunable parameter. See·"Tuning 1/0 parameters" (page X-43) for 
more information. 

Technically, 100% hit ratio for the read cache should mean better performance 
than the 90% recommended here, but getting that last 10% of hits often 
requires so much memory that performance suffers beca use of thl! lack of user 
memory for executing processes. 

An example of sar ·b output follows: 

lt-.:32:57 brE-ad/~ iff'dd/:> \rC'd.C"IlE' tJWI ir/: !wrir /~ \W."l\C'htl' rrttdd/:; pwrir/:; 
1 b: '\ '\: 0'7 : JQ Ql 1 1' 0 1 ~ Q 
1f>:1l:l7 4 40 •o : ¡,. ~? o o 
1b:ll:2? 41 'lú 1 •·4 o 1) 

AverdgE" 40 '1 1 ., 11 H4 0 0 

This example shows that the buffers are not causing any bOttlenecks, becau~e 
all data is within acceptable limits. 

Systmz Administrator's CuiJt 
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sar(AVM)- syst¡•m activity "1'0rtcr 

sar -e - system call activity 

The -e option reports system ca lis in the following categories: 

scall/s all types of.system calls per second, generally about 30 per ~econd 
on a bus y 4 to 6 user system 

~read/s read system ca lis per ~econd 

swrit/s write system calls per second 

fork/s fork system calls per ~econd, about 0.5 per ~econd on a 4 to ó u~er 
system. Tiüs number increases if ~hell scripts are running. 

exec/s exec system calls per second. lf (exec/s) 1 (fork/~) b greater thilll 
3, look for inefficient SPATH's) 

rchar/s characters (bytes) transferred by read ~ystem calb per ~econd 

wchar /s characters (bytes) transferred by write ~y~tem ca lb per ~econd 

Typically, reads plus writes account for about half of the total ~ystem calb, 
although this varies greatly with the activities that are being performed by the 
sy~tem. 

An example of sar -e outpu t follow~: 
\111 • :.; l]!l: ;.: \ . ...: ~ : : \..¡ ; ~ 1 ~ : '· .' 

1 :~ ; l 1 ~ 1 4 ~ : ' .l ~.¡ , . 1 1··· 

1 ó ; 1 '· ; . \ r, ·:K ' ' ' 
1 11 l 1>. ~ 1 { •,;... 

¡;.¡ ; ·q : (!r¡ ,, 1 .J .IJ: .. 1~ r. J •·. 

12 ; :4 ) r: ·:H 1 ~ 1 1 11. " . '. ' .. 
fJ..·¡~ t ,}·~·· 'H 1 : ¡, " ' ''· 1'• • .. ·r: i · 

This report is of intere~t mo~tly for progranuners who are testing application 
progra~. lf scall/s i~ greater than 300 over an extended period of time, it 
may indicate inefficient code for applications that are running. 

Note that the.XEN!X system ·vmstat(C) command that i~ abo ~upported on 
Open Desktop provides cumulative statistics about !>ystem call!> executed 
(vmstat -s) and number of forks (vmstat -f) . 

• 
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sar -d- block device activity 

860 

The sar -d option reports the activity of block device~ . 

device 

%bus y 

avque 

r+w/~ 

blks/s 

avwait 

• 
na me of the block device(s) that sar is monitoring 

percent uf time the device was servicing a tran~fer reque~t 

average number uf reque~ts outstanding during the period of time 
(measured only when the queue is occu-pied) 

number of read and write tran~fer~ tu the device per ~econd 

number of 512 byte blocks tran~ferred to the device per ~econd 

awrage time in milli~econd~ that tran~fer requests wait idley in 
the queue (rnea~ured only when the queue is occupied) 

average time in millisecond~ for a tran~fer request to be completed 
by the device (for dbb this includes ~eek, rotational latency, and 
data transfer time~) 

An example of sar -d b a~ folluw~: 

;:: l.i i:·: 1 .~: !'·· \ ·:;~.·-: 
~- • ·lt ~·j,·, .1 ·:,· .,·;.;t¡ .. : ...... 1.,-:: 

:0 .·,: •· 'L • ~ i 1 . ' .. 
! 1 ' .; 1 

: ; : : i : ~- ~·;.' 1 ; 

! 1 ' i·· ' 

1: .. ¡., ~ . " 
¡ . .•. : ,, h , J : 

" 'i· 1 

Using thb information, you can ~ee how often ec\ch deviet• ~~ 111 u~e,.how 

many reque~ts (un average) are waiting for the dbk, and how quickly the dbk 
can find. and transfei- the data. The above example was taken while transfer· 
ring data from hard dbk (wd-O)_to floppy dbk (fl-11). The large difference 
between the number~ fnr the two device~ illu~trate~ the performance advan· 
tages uf hard disks. 

Note that queue len¡.,rt~ and wait time~ are mea~ured while the queue had 
something nn it. lf busy is srru1ll, large queues and service times pmbably 
represen! the periodic sync effurts by the sy~tem lo ensure that altered blocks 
are written to the dbk in a timely fashion. 

TI1e optimum ~i::!tllp is lo keep the "%busy" number high and the "avque• 
number low. To do this, balance filesystems and swap areas across all disks. 
and controllers or host adapters. See "Disk load balancing" · (page 907) for 
more information. 

Systmz Administrator's Guidt 



sar( ADM)- 5}/Sit•m activity rrporlt'T 

sar -m ·- interprocess communication 

The sar ~m option reports on interprocess communication activities. Me~~agt> . 
and semaphore ca lis are reported as follows: 

msg/s number of message operations (sends and receives) per ~econd 

sema/s number of semaphore operations per second 

An example of sar ·m output follows: 

\li~ i X ·m ix 1.~ 2 il~b 02/l8/G2 
1 S::&: ~.a m~q/s ::ii?IT\il! 5 

1 S:! 7: 12 : 2 • 1 2,. 2 
:S:>~: íll 11. H 2~.1:{ 

1 e,: 18: 1 2 1 ~. 4 21 . 1 
Av~¡ ~~JI:" 1 ~.: ~ ~ .. 4 

lf you are not running application programs that use )11e~~ilge~ ¡¡nd Sy~tem V 
semaphures, these figures will all be equal to !UXl. lf you ¡¡re u~ing the'-t' 
interprocess communications facilities and either msg/s or sem/s b greilter 
than HKl,. the <~pplication is not using the sy~tem efficiently. See "Me~~<~ge 
queues" (page 1'\i\3) and "Semaphores" (page 1'\1'\4) for informillion i!bout tun­
ing the~e parameters. 

sar -n -. - name cache activity 

The sar -n option reports the na me cache statbtics. 

c_hits number of cache hits 

number of cache misse~ 

hit% hit to mis~ ratio as a percent¡¡ge 

A.ri· example uf sar -n follows:. 

11l:i>: 1.ri:< 1 .: _ jl¡.¡ 

11: 2h: i(; 

The namei cacheis improves the time required to search a full pathn<~me when 
first accessing a file. Generally, the higher the -hit%" field the better. lf the 
"hit%" consistently fa lis below 90%, increase the value of SSCACHEENTS <~nd 
associated parameters. See -Tuning 1/0 parameters" (page 1'!43). ilnd 
SSCACHEENTS (page 1'!79) for more information. 

Performance and Troubleshooting 
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sar -p - pagi.ng activity 

862 

The -p option reports paging activity. The fnllowing page rate~ art> rt>wrdt>d. 

vflt/s number of addres translatinn page fau!ts per ~ecnnd (valid pah't! 
not present in memory} 

pflt/s number of page faults from prutectiun error~ per ~t'cund (illt'¡;al 
acce~s to page) or "copy-on-write~", .. pflt/~ gt'nerally wn~i~b 
entirely uf "cnpy-on-writes" 

p¡.;fil/~ number of vflt/s per second ~atbfi~ hy a pagt'-in from tht' filt>­
system (each pgfil cau~es two lreads; ~ee sar -b) 

rclm/s number of valid page~ per ~ecnnd that the systt'm has reclaimt'CI 
(added to list of fr~ pages J 

An example of sar -p output follow~: 

lUtlX llltiX 1.~ 2 l1Hh 1'¿:!~'"12 

12:0\:Sl vflt/~. ¡•fit!:·. ~~~tiL: lt"i.,.,. 

::::~~·:S~ :1.111 ~.•W ' .. t.• 1:. 

High values (nver 100} fM vlft/~ can indicate that applicatinn progr<~m~ Mt' 

nnt dficient fnr a paging ~ystt>m (pnur lnci1lity nf rt>ft>rence), paging tunabb 
net'd adju~tment, or tht> memury wnfiguratinn is inadt.'CJUiltt' for the ~y~tt'm 
load. 

The vmstat(C) wmmand alsn reporb ~tdlistics ahnut paging . .1ctivity. An 
example nf the informatinnprovidt>d hy the vmstat -s ct·mmand i~: 

~-.:.~L d•"'l't.tli•J ¡: ... ¡ '1 ,i.llol . l...¡tl!!l i ~~l. ¡ .. t.l· · 
_!',43;, p.1·~¡;l:: 11:1 ::-J.ip. 

44r•,·fl ¡:~•:~•~:.; ill •".1~,11o"' 

2H1 J!l p.-tr~.,:.~ '.'~\ t il-' 

])71)1 p!· 1f·•:':i"ll t:htl~. 

~4r.H r-.1;~~ .. <:·· !t-·! 
~1 :C:11·~-~ .. -::::: i:. :-~··il•! ¡¡ .. ~ . .¡t 1 1: . ·. 
n tai 1 i:1 ,.;w.•pr!ny iu ,, pt· ··~·.-,; 

22 s:urc-..:os:.; ~n :;:w.'lpping in .i ~ 1' (" ... :-:~ 

48 s:wapping • ot a t~i"" 
6~ SW<~ppinQ in a to>ginn 

4~74bl c-ptt c"nt,.x~ switcboos 
1870~24 syst~ calls 

' This output is representative of a system where exc~sivt' pa~ing may he 
degrading performance. 

Systnn Administrator's GuiJit 
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sar( ADM)- sysll'm activity r11mrt.·r 

/> sar -q- process throughput 

The sar -q option reports the average queue length while the queue b occu- · 
pied and percent of time occupied. 

runq-sz run queue of processes ready to run 

%runocc percentage of time the run queue is occupied 

swpq-sz swap queue of processes to be swapped out 

%swpocc percentage of time the swap queue is occupied 

An example of sar -q follows: 

•n11x unlx 1.2 2 llSb 02/IR/Q2 
ll:C'O:Sn nmq-cz ':.runoC'r swpq·sz \swpocr 
II:G!:01 J.1 ·~ 1.5 1h 
11:01:11 1.0 h) 1.0 11 
11:01:27 1.0 SB 1.0 4q 
Averaye l.l 74 1.2 10 

lf M%runoccw is greater than 90 and Mrunq-sz" is greater than 2, the CI'U i3 
heavily loaded and response time may be degraded. In this case, moving to a 
multiprocessing configuration might improve system respon~e time. lf 
M%swpocc" is greater than 20, more memory or fewer buffers would help 
reduce swapping/paging activity. ·· 

sar -r - page and swap usage 

The -r option records the number of memory pages and swap file disk blocks 
that are currently unused. The following are recorded. 1 

freemem average number of 4K pages of memory available to user pro­
cesses over the intervals sampled by the command 

freeswap number of 512-byte disk blocks available for process swapping 

An example of sar -r output follows: 

t:nlx uuix 3.2 2 il8b 02/IB/92 
1·2:0!:51 trt"t'mem frtoE"SWdp 
l2:5h:52 ¡n~ ~848 

Performance and Troubleshootin!( '1 ' 



3. Tools rtfrrrncr 

sar -u - CPU utilization 

864 

The CPU utilization is listed by sar -u (or by the su cnmmand with no nptinru. 
specified). At any given moment the proce~~ur b either busy m idle. Whl!ll 
bus y, the processor is in either u~er nr ~y~tt'm modt-. Wlwn id le, the pruc~•r 
b waiting for input/output compll'tion ur ha~ no work todo. Tlw -u optinn nf 
sar list~ the percent of time that the proce~~or b' in ~y~tt'm mude ('l:.~v~). u~~r 
mode ('X.user), waiting for input/uutput oimpli:>tion ('l· .. wio), and idlt> tinlt' 
('\:.id le). An example of sar -u follow~: 

'· .. :~ ., i) ; .. .. ' : '· 
1 • : ~ ·l: {J- ·:., ~~ : .~;· ' .. ., 1: .. 

" : 4' ' .. .. ·¡ ... 
: 11: (11': (•1 7 ' ..... 
: \): _:!' :t•l ll 1•· :r· 
..:.·.:t"'l dl.jl"' '1 ! i ... 

In typical timesharin¡.; use, 'X·~Y~ and %u~r are ahout the ~.u11e value. In ~pt'­
cial applications, either of the~ can be larger than tlw other without anything 
being abnnrmal. A high 'X.wio generally nwan~ a di~k bottlent>ck. A high 
%idle, with degraded re~pon~e time, may mean memory con~trilint~; tin~ 
3pent waiting for memnry is attributed to ·~ .. id le. 

The "id le" (percentage id le) culumn can abo provide ~ome in3ight into ~y~t~m 
performance. Thb figure b normally betweerl'40 and HNl percent. even with a 
large number of active u~ers. When thi3 figure falb con3i3tently below J(rY.., 
the chief competition for re3nurces dnes not involve memury.at all; the critica! 
resource i~ raw procl:'!lsor power. (Run the ps(C) cnmmand to make certain 
that the excessive CI'U usage Í!> not due tu a runaway proce~~ that b ~tealing 
every spare CPU cycle.) 

lf you are running a large numbi!r uf u~ers, it may help tu ~witch tu intelligent 
3erial boards if you are U3in¡.; nun-intelligent card~. lntelligent card~ take 
~nme uf the burden off the CPU rather than adding to tht- amount of wurk it 
has todo. 

In addition, you should examine the file~ in /usr/s¡•ool/rronkrontalrs to ~ if 
jobs are queued up for peak periods that mi¡.;ht better be run at times whl!ll 
the sy~tem is idle. Use the ps cornmand to determine what proces~ are 
heavily loading the system. Encnurage u~rs to run large, nun-interactive 
commands at off-peak huur... Yo u may abo want to run ~uch cnmmand~ with 
a low priority by usin¡.; the nice(C) or batch(C) cnrnmand~. 

.. ~. 

' 
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sar<ADM)- sy5tnn activity rc¡•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 

innd-sz 

ov 

number of process table entries presently being U!>ed /allocated in 
the kernel (controlled by NPROC)_ 

number of inode tabl~ entries presently being u!>ed/allocated in 
the kernel (controlled by NINODE) 

number of file table entries presently being U!>ed/allocat~d in the 
kernel (controlled by NFILE) 

number of times an overflow occurred (une colurnn for each of the 
above three items) 

number of record lock table entries presently being u!>ed/allocated 
in the kernel (controlled by FLCKREC) 

The values are given as level/table size, meaning the curren! number of table 
en tries in use and the size of the table. An example of sar -v follow!>: ·. ··J 

:-::1t.:.'r. )llL''· :z uv inod-:;.: ov 
:'"': ~~.-v. :~ · vn fl 171/ lOSO O 
:-:\-:':!le r ... • )~.n 11 

:7: ;";";i~. t¡; ])[) u 
;qtl iOSi; ;, 
14)/ 10)0 o 

.. 

: r ~ : i ! : :• ; IIC' 

¡ •.. , ,., ,. 

j ~· ¡ ¡ .;. ' 1 1, 1 o:1 

This example shows that all tables are large enough to have no overflow!>. 
Sizes could be reduced· to save inain memory space if the~ are the highe!>l 
values ever recorded. · 

To see the actual number of these table entries being used currently, U!>e the 
following command: 

s.u· -v 1 1 

The pstat(C) command provides similar information in a different forma t. To 
see the actual number of these table entries being used currently, you can abo 
use this command: 

p~tat 1 gr~p '"10-GI' 

PnfnrmnnrP nntl TPnr,h1PCJrnnti"" on: 
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sar -w - swapping activity 

866 

The -w option reports swapping and cnntt'XI·!>witc:hing activity. Tht> follow· 
ing statistics are reported: 

swpin/s number of transfers intn llll:!mnry pt>r !>t'Cond 

bswin/s number of 512-byt!:!-block unib (hlnclr.!>) tran!>fl:!rrt.'d for !>wap-in!>. 
(including initiallnading uf snmt' prngram!>) pi:!r ~t'Cond 

swpot/s number of tran~fer!> from ml:!mnry tn lhl:! disk swap Mea per 
second. lf greater than 1, memnry may nt!t!d to he incrt>c\st'd or. 
buffers decreased. · 

bswot/s number of blocks tran!>fern>ti fnr !>wap-oub pt>r !>t'Cond 

pswch/s process switches p!:!r secund. This shnuld bl:! 30 tu Sllon a huw 4 tu 
6 user system. 

An example of sar -w output fnllow!>: 

wlix lllllX 1.2 2 p.:¡.., ll2J1Rf'l~ 

IQ:S1:44 swpiní::i tJ~;win/::> ;.wput !:. tJ::,•;t : ¡•.::..~ 11 . 

IQ:SJ:SS 0.0 0.0 P.ol 11.1 o: 
¡q,s4:14 o.o o.n n.·J •1.:1 •· 

10:54:24 
A'Jt'f-tYE' 

O.G 
o.n 

'l. 0 

:i. J 

!J .. , '·) 

!!. l 1. ) 1· 

This example shows that there is sufficient memory for the currl:!ntly active 
users, because no swapping is occurring. Many system adminbtrator!> aim 
for zero swapping, which can be accomplished by adding physic. ' memury. 
Disk accesses are significantly slower than memory acce!>ses, !>e' .ninimizin¡; 
swapping activity is important fnr Kood pi:!rformance . 

. The VU\Stat(C) command also provides infnrmatinn abnut swapping and 
context-switching activity. U!>e ~tat -s to view this data . 

. -· 
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sar -y - tenninal 1/0 
./ 

The -y option monitors terminal device activities. lf yo u ha ve a lot of terminal 
1/0, you can use this report to determine if there are any bad line~. Activitie~ 

recorded are defined as follows: 

rawch/s input characters (raw queue) per second 

canch/s input characters processed by canon (canonical queue) per ~ewnd. 
Canonical processing reco!,'Tlizes interrupt character~ ((D .. !) by 
default), quit (<\), suspend ((Ctri)Z), and editing character~ ,uch 
as (Bksp) and kili ((Ctri)U). For example, if the u~er type~: 

ha(Bksp)ello 

it increments the value of "rawch/sw by .7 and the value of 
"canch/s" by S. 

outch/s output characters (output queue) per secbnd 

rcvin/s receiver hardware interrupts per ~econd 

xmtin/s transmitter hardware interrupts per second 

mdmin/s modem interrupts per second " 

Not all terminal drivers are written to produce the~ !>tatistic~. All seo ~erial, 
con~ole, and p~eudo-tty drivers and most drivers produced by other vendor~ 
produce the rawch/!>, canch/s, and outch/~ stati!ttic~. 

The number of modem interrupts per second (mdmin/~)-~hould bt' clo~t' toll. 
The ratio of xmtin/s to rawch/!t and canch/~. and tht' ratio of rcvin/~ to 
outch/~ !thould be fairly. constan t. For non-intelligent 1/0 card~. tllt'~e r.1tin~ 
should be clo!>e to 1:1. lntelligent 1/0 driver.. move many character~ pt'r intt'r­
rupt, and sorne drivers do not even use interrupts, so the ratio!> will bt'· 
different. lf the number of interrupts per transmitted character ~tilrb to 
increase dramatically, it u!>ually indica tes a bad line that i!t generating extrilnt'-
nus interrupts. · 

An example of sar -y output follows: 
uni:< u:1i;; 1.2 :: ¡)hf. r.¿¡¡~;·1.: 

!A:~",O:ll L.1w· .. !J/s ,..d.lwh/s ·~ur .• ·:,,~;! :·.¡.u.':~ xmt:11/:: r:¡l:~tir:,::: 

11,;'.11:41 .. -•• ¿ 1 '• ,·, "· ,1 

: 6: [': l : 11 IL7 7 (. '· 4' 
!1,;'d:41 qq ·S G41 
AV¡.ll.~q ... lO(, q . i,4Q !O:! 104 
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swap(ADM) - check and add swap space 

Swap space is disk storage that is part of virtual llll:!mory. When main mem­
ory is ex.hausted, page!> of proce!>>e> that are >ll:'l:'ping awaiting their turn to 
execute can be written out toa >Wap device, thu> frl:'l:'ing up main memury for tJ,¡ 
executing processe>. The ~y~tem comes confi¡.,'llrl'<l with nne >wap deviet•. 
Adding additional swap devices with the swap(AOM) command make~ more 
memory available to user proce>Se>. Exce>>ive paging degrade~ ~v>tem per­
formance, but augmenting the swap ~pace i:. a way to m a ke more nwrnory 
available to executing processes without tuning the kerrll:'l. -

The following command adds a second !>wap device, Jd,'t•fqpa¡,1, to the >y>­
tem. The swap area starts O blocks into the !>Wap deviet• ami the ;.wap deviet• 
is 16000 512-byte blocks.in size. 

Use the swap -1 command tn !>1:'1:' >tati>tie> ahout all the >w.\p device> 
currently confi¡.,rured un the !>y>tem. 

Running the swap -a command add!> a >econd >Wdp devict' onlv until tht> ;.y;.­
tem is reboot~. To en!>ure that the >t'cond >wap devict> i;. av.\ilablt> t>very 
time the >ystem is rebooted, use a ;.tartup >eript in tht> ktdrc2.d directory. f1•r 
examplt> you could call it Sli'JAddSwap. 

timex(ADM) 
command 

examine system activity per 

868 

The timex command tilllt'S a comrnand and rt>porb the ;.y;.tem itCtivitie;. that 
occurred on behalf of the command e\> it ext'Cuted. Run without option;., 
timex reports the amount of real (dock) timt' that expirt.'li whilt' tht' curnmand 
wa> executing and the amount nf CI'U time (u:.er and · >y>tt'm) that wa> 
devoted to the process. For example: 

• t: :llf'Y. forrrnurnd rnmmnntl_optwu$ 

t ... ñ 1 l,: :,4. 1" 

us~r ',].'1~ 

sys 14.% 

Running timex -s is roughly equivalen! to running sar -A, but it di>play> >V>· 
tem -statistics only from when you. is~ued the cummand until the cnmman•· 
finished executing. lf no <Jther proJ.,rrams are running, this information ca· 
help identify which resources a specific cmnmand u>t!s during ib executior: 
System consumption can be collected for each application program and u~ e 

for tuning the heavily loaded resource!>. 
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tunesh(ADM)- automatic configuration tool 

Other information is available if the process accounting software is installed; 
~ee the timex(ADM) manual page for information. To enable process accóunt­
in¡;, remove the comment characters from the command lines in the 
ktc/rc.d/6/kinit file and rebnot the system. 

tunesh(ADM) - autom.atic configuration tool 

tunesh is an automatic configuration utility supplied with Open Desktop. lt 
adjusts the value!. of key tunable parameters based on information you sup­
ply abnut your system. You should run tunesh soon after installing the sys- . 
tem tn determine initial values for these tunable parameters; as you add mem­
ory, terminab, filesystem~, and so forth, you can run the configuration pro­
gram again to modify sy!>tem parameters accordingly. 

WARNING tunesh sets sy~tem resources to levels appropriate for your sys­
tem cnnfi¡;uration, but may not resulf in optimum system performance. 
Study the sar reports and heed messages nn the console about insufficient 
resource~ to under~tand the usage pattems for your particular system; in 
many ca~e~, yo u may want todo additional tuning with the configure(ADM) 
command to alinea te re~ources to meet your usage pattems. 

tunesh ba~es the configuratinn on the information you supply about the fol­
lowing: 

• amount of memory (RAM) installed (detected automatically) 

• number of filesystems exported and imported via NFS 

• number of local file~ystems that will be mounted 

On the server system, yo u are also asked about the following: 

• number of X terminals 

• number of serial login sessiCJns (serial terminals and modems) 

• number of remote login sessions (vi a rlogin, telnet, and ftp) 

When running tunesh on the Personal System, the system makes calculations 
that assume 2 serial login sessions, 2 X-terminals, and 2 remole logins, to 
match the limits imposed by the Personal System license. 

n~ .. r-------··-·. J...., ' ' ' .· 



3. Tools referma 

. To reconfigure the system with tunesh: 

1. Login as root and issue the /usrllib/tunesh/tunesh command. 

2. En ter the new values as appropriate. 

3. Relink 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 ~am your users that the sys­
tem will be unavailable for lQ-15 minutes. To shut down.the system, make 
the following sysadmsh selection: 

System ~ Terminate 

If the system is under use, give people severa! minutes to finish their work 
a_nd 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 the root account with the heading ·om System configuration log." 
This mcssage 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 system and should be filed with your 
Systcm Log. · 

XENIX System tools 

870 

The pstat(C) and VJI\Stat(C) commands that were originally developed for the 
XENJX operating system are also supported on Open Desktop. These com­
mands provide much of the same informa !ion available through the sar(AOM) 
and crash(ADM) commands, but in a different fonnat. Sec the manual pages 
for more information. 

System Administrator's Glliü 
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Chapter 14 

· Getting started with DOS 

In a[[ importan! respects, using Open Desktop DOS Services is just like using 
DOS on a stand-alone personal computer. With Open Desktop, you can: 

• use al! common DOS commands. 

• install imd run off-the-shelf DOS applications. 

• use your computer hardware (diskette drives and printers, for example) in 
standard DOS ways. 

In addition, with DOS Services, you can: 

• run severa! DOS applications in separa te DOS environments simultaneously 
and switch between any of the DOS and UNIX windows. 

• take advantage of the security capabilities of the UNIX system, including 
password protection for the whole system and protection for s pecified DOS 
directories, data files, and programs. 

· • access UNLX data files and prograrns, including files within a network 
environment. 

1ñis is possible because DOS Services creates a virtual personal computer (also 
called a virtual PC or virtual machine) for you whenever yo u run DOS. 13ecause 
DOS Services virtual computers use the virtual 8086 mode of your 80386 or 
80486 processor, you can run DOS commands 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 started wüh 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 bos 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: 

e: 

lf you use method 3, the DOS window opens with the the selected program 
airead y 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 you see after invoking DOS with either of the first 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 computer ruruúng DOS. 

See "Controlling the DOS window" (page 146) for more about the DOS 
window. 

Ending a DOS session 

124 

To end a DOS session and return to the Desktop, type (at your DOS prompt): 
C: quit 

Or, if you are ruruúng 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. 

Usds Cuide· 
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Using DOS cómmands and applications 

Using DOS commands and applications 

AII common DOS commands work as they do on a conventional,. stand-alone 
DOS computer . 

Yo u can use DOS commands for routine operations like copying files or Iisting 
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 witti 
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
istering DOS Sm~ices in the System Administrator's Guide 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 Iisted per line: 

C: dir \usr\dbin /W 

If yo u are a UNIX user who has not used DOS, yo u may be unfamiliar with the 
use of the slash (/) to tum on options and the backslash (\)as the paih 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: 

C: a: 

Your prompt changes toA> and you can execute commands from the diskette 
drive. 

lf your system has a second. diskette drive, you can use it with DOS by refer­
ring to it as 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 same 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\DBlN, for example, type: 

C: cd \usr\dbin 

1'5 . ' 
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14. Gttting stllrttd with DOS 

Piping and redirecting with DOS: Pipes and redirection function in DOS Ser· 
vices as 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 renarning 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 include: 

• the EDLIN and EDIT editors, and the QBASIC interpreter, 

• batch files, including all standard batch ~ommands, 

• the DEBUG utility, and 

• CONFIG.SYS files. 

Using oft-the-shelf DOS applications 

You can use most off-the-shelf DOS application programs in the DOS Services 
. environment justas 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 current 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 instaiJ the application on 
the fixed disk. 1 Once installed, applications are executed according to the 
manufacturer's instructions. Fór example, if WordPerfect is installed on your 
fixed disk, you can start it by typing: 

C: wp 

1. In most cases, ·oos appUcations are installcd by foU;,wing the appUcation manufacturer's instructiom. For 
further pointers on instaDing DOS applications, see Administtring DOS Stn1ias in the Open Desktop 
Administrator'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 
(Ctrl)(Alt)(Del). 

To run these applications on DOS Services, yo u use the dosboot command. To 
use dosboot, you 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 S or %. 

Only two steps are required to use dosboot: 

l. lnsert your bootable application diskette into drive A: and loe k it in place. 

2. Type: 
t. do!boot 

When you use dosboot, your application runs independently of any other 
UNIX or DOS activity. This means that files on drive C: are not available, and 
yo u cannot type quitas yo u usually do to leave the DOS environment. 

. . 
To end a dosboot session, press (Ctrl}(Alt)(Del).2 Your UNIX system prompt 
then retuins. 

File pennission errors 

Sometimes the message DOS returns is affected by file permission modes. Fur. 
example, when a DOS command yo u issue encounters a file for which yo u du 
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 in 
a directory for which you do not ha ve write access, DOS may display an error 
mes5age such as File creation error that does not .clearly indicate the 
nature of the problem. 

2. Note that you can also use the KtLL DO!' control code described in "Stopping DOS programs" (page 129) of v• ''" 
app~cation is hung and does not respond to (CtriXAit)(Del). 

-
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Inapplicable DOS commands 
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Nearly all standard DOS commands opera te in the DOS Services 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 complete! y different. ... 

The following restrictions apply: 

• You cannot use the DOS FDISK command under DOS Services. instead 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 UN'!X/DOS file­
~ystem: CHKDSK, FORMAT, SYS, MIRROR, or UNFORMAT. Do not use 
them on Orives C:, D: or ):. 

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, because, though these are portions of the shared 
UNIX/DOS filesystem, they are formatted as real DOS filesystems. 

FORMAT may work somewhat differently under DOS Services and stan­
dard DOS. A filesystem which yo u FORMAT under DOS Services may work 
properly under DOS Services but not work properly under raw DOS. It is 
safest to use raw DOS to FORMAT any disk or partition from which you 
intend to boot DOS. They w\11 then work properly under either DOS or DOS 
Services. 

Since virtual floppies or virtual partitions 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 par: of a real 
DOS filesystem. 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. 

If you issue a DOS command that does noi work in the DOS Services environ­
ment, DOS dispiays an error message but does not harm your computer in any 
way or destroy any data. 

Stopping DOS programs 

There are 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. Wh~never possible, yo u 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
non' procedure does not work. lf yo u run into one of those conditions, follow 
óne of these proced u res: · 

1. Use the DOS break character {Ctrl}C or {Ctri}{Break} jusi 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)(Break) does not work, press (CtrlXAit)(Del). That is, press (Ctrl) and 
(Ait) at the same time; then, while still holding (Ctrl} 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 
curren! DOS environment to abort. You must reinvoke DOS befare yo u can 
resume DOS work. 

1 

WARNING When you .press (Ctrl)(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)(AitXDel} properly termina tes your 
. DOS process, .use the KILL DOS control code appropriate for your terminal. 

DOS Window 
~r Console 

(Ctri}(Esc} (Ctrl}K 

PC Scancode 
Tenninal · 

(Ctri)(Esc) (Ctrl)K 

ASCII 
Terminal 

{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, your 
working directory is the root of the filesystem tree. You own all files in tht 
filesystem and can access them easily with CD {change directory) commands. 
Yo u can also modify any file as you please. 

In -~pen Desktop, each user has a home directory, that is, a directory contain­
ir· :he files and subdirectories created and owned bv that user. When you 
lo,¿ '" to the UNIX environment in Open Desktop and then immediately enter 
the DOS environment, your working directory is your home directory. (lf you 
change directories before entering the DOS environment, however. your work­
ing DOS directory is the same as your UNIX directory at the time you type 

· dos.) You can access your own files and subdirectc;~ries like yo u 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 program. lf the program is there, DOS runs it. lf the 
program is not there, the operation fails. For example, if you type: 

C: \uor\ldb1D\wp5\wp 

DOS Iooks in the directory \USR\LDBIN\ WPS for the program WP and runs it 
only if it is there . 
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15. F inding your way around wit'h 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 sea,rch path to find the program 

The DOS search path in DOS Services works lilo·<;> the search path on a conven­
tional DOS system, with one difference: when wu en ter the DOS environment, 
your search path is automatically set to be the ~ame as your UNIX search path. 
This path includes the directories \USR\DBIN and \USR\LDBIN, 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.BAT. 

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
ters. 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 names to be consisten ti y lowercase also prevents yo u from crea ting 
names that are identical except for case, which DOS cannot differentiate. · 

Thus, any file you create with DOS Services in the shared 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 to case, 
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 combination 
of upper- and lowercase. Whatever combination you enter is preserved. DOS, 
on the other hand, vinterprets all alphabetic characters 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 forros, 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 name, DOS 
does not allow such perfectly good UNIX names as messagetoa/1 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 
val id characters in UNIX na mes but not in DOS names. (Note that UNIX names 
containing spaces mu~t be enclosed in quotes.) 

Accessing files with illegal DOS names 

You 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: 

• names longer than DOS allows. 

• na mes with more than three characters following a period. 

• names with nonalphabetic characters that DOS does not .recognize. 

• names 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 rnaps, the name to a legal DOS 
name by appending a unique index consisting of an apostrophe followed by 
one to three characters. lf necessary, the UNIX filename is truncated before 
ap¡)ending the index. For example, a file called messagetoall might be mapped 
to the name mess'baq. You can determine the rnapped name by issuing the 
DOS DIR command. 

Use the rnapped names shown in the directory listing whenever you rieed to 
refer to UNIX files in a DOS comrnand. 

!ll 



15. Finding your way around with DOS 

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 

Mail 
messagetoall 
message.tobob 

. +.toomuch 
:rofix 
:rofix.xtn 
=.ok 
MiXcAsE.xtn 
okbase.:=+ 
a.b.c 

Mapped name 

MA!L'FPE 
MESS'BAQ 
MESS'BBF.TOB 
_'PS.TOO 

ROF'CBL 
_ROF'BPQ.XTN 
_'PP.OK 
MIXCA'SU.XTN 
OKBAS'QW. __ _ 
A_B'SV.C 

Note that you need to use mapped filenames only when you use files created 
under the UNIX system with na mes that are not legal DOS names. 

Displaying UNIX-style directory listings ·' 
' 

Although you always use a UNIX file's mapped name with DOS commands, 
you 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 
forrnat that combines the UNIX comrnand ls -1 and the DOS DIR command. 
The first two fields show both the UNIX name and its corresponding mapped 
DOSname. 

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 
current directory, including hidden files: 

C: udir -h 
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Using vos dnves 

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 names should always be associated with · éertain ·de· 
vices, for instance. 

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 used 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 set aside 
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 tl:te filesystem shared by the DOS and UNIX systems. 

Orives C:, O: 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 sys­
tems). The DOS partition is a special section of the fixed disk reserved for DOS 
files. lf no physkal DOS partition is present, E: can refer toa virtual DOS parti­
tion:· See "Using physical DOS partitions" (page 156) for more about physical 
DOS partí tions. · · 

Orive letters E: through 1: can be u sed to refer to either physical or virtual DOS 
partitions. No letters beyond 1: should be used for virtual partitions. 

DOS Services automatically allocates room for drives up to 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 
Serviées in the Syst€711 Administrafor's Cuide for details.) 

Orive letters K: through LASTDRIVE can be used for other DOS devic.es, like 
CD RÓM drives. The drivers for these devices are loaded in the CONFJG .. r ~ 
file. Starting with K:, DOS Services automatically assigns the next availatm:! 
drive letter to each such device. 
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Drive D: 

136 

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 m: d:\clienta\reports\monthly\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 
directories. · · 

For most purposes, DOS drives C: and D: are the most convenient drives to use 
when you insta!! and run DOS commands and applications. 

The following table illustrates these drive letter conventions W1der DOS Ser­
vices and the sections which follow provide details. 

Orive Letter 

A: 
B: 
C: 
D: 

E: 

F: 
G: 
H: 
1: 
J: 

K: to LASTDRIVE 

Used for 

Floppy disk (real or virtual) 
Floppy disk (real or virtual) 
Accesses the shared filesystem, starting at root. 
Accesses the shared filesystem, starting at user's HOME 
directory. 
Default designation for the physical DOS partition on the 
DOS Services fixed disk. Can also be used for virtual 
DOS partition. 
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 is, if you are logged in a> the 
user ELAINE, the directory D:\ contains the same ·files as C:\USR\ELAINE. 
Beca use your home directory is the root of the filesystem on drive D:, yo u can­
not moye upward. This means you can only use drive D: to access files in 
your home directory or.the subdirectaries beneath it. 
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Drive E: 

Drive J: 

Using DOS drives 

Orive 0: is useful for insta!ling and running sorne DOS applications that 
modify or create files in the root directory. When you insta!l such applica­
tions on drive D:, they modify or create files in your heme directory rather 
than altering the systemwide root directory (C:\}. See Administl'ring DOS Srr­
vices for lurther information on installing DOS applications. 

Orive D: is unique for each user. 

Orive E: gives you a·ccess to the physical DOS partition, if available. Tlús 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 lormatted 
the DOS partition. UNIX files cannot be created on drive E: like they can on 
drives C:, D:, and j:. UNIX does not have direct access toDOS files created on 
drive E:. Although drive E: does not share the same files as drives C:, D:, and 
j:, yo u use it like a standard DOS disk drive. 

Orive E: contains no DOS files when you first insta!! 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 protection mechanisms. This means that all users can ere­
ate files on d'rive E:, and all users hav~ the power to remove or change any file. 

Wri te access to drive E: is available on a first-come, first-served basis. As long 
as nobody is writing a file on drive E:, all DOS Services users can read any file 
on drive E:. 

If your computer has multiple DOS partitions on severa! fixed disks, DOS Ser­
vices checks them al!. Orive E: always accesses the jirst primar}- partition DOS 
finds, which is usually on the first disk. For further information on the physi­
cal DOS partition, see Administl'ring DOS St'I'Vices. 

The directory f:\ contains the same files as C:\USR\LDBIN. Because 
\ USR\LDBIN is the root of the filesystem on drive j:, you can use the j: drive to 
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 ~an use 
them with DOS as you would use physical DOS diskette drives or physical 
DOS partitions. Administering DOS Srrvices 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 automaticall.y accessible 
when you enter the DOS environment. You must use the dos +a option to 
attach any virtual floppies or partitions you want to use d.uring a particular 
DOS session. See • Attaching devices" (page 152) 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 virtual 
floppy,or partition at the same time, but when a process writes to the virtual 
devke, 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 Administi.'Ting DOS 51.'T'"vices 
in the System Administrator's Cuide to configure DOS applications or the DOS 
environment to attach specific virtual floppies or partitions automatically. 

Reassigning DOS Seroices drives 

1.18 

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 r_efer to other drives or directories. You can, however, use these com­
mand~ to make other DOS drives refer to the standard DOS Services drives 
without affecting DOS Services functionality. For example, the following com­
mand defines DOS drive M: so that it refers to the subdirectory 
REPORTS\MONTHLY within your home directory (D:\): 

$ oubat a: 4:\reporta\aonthly 
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Chapter 16 

Working with DOSfiles 

DOS and the UNIX systems use different file naming conventíons. 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 Jines 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 formal can 
appear corrupted when accessed by the other. 

\ Converting DOS and UNIX files 
¡--------~------------~--------------------
1 
1 
1 
! 

' 
' 

When 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 must convert the file to DOS text formal 
using the DOS Services unix2dos command. For example, to convert the file 
Ietter in UNIX formal to the file ltr.dos in DOS format, type: 

C: un1x2dos letter ltr.dos 

Yo u can also convert the file and copy it from one drive to another in one step, 
as the following example illustrates. 

C: un1x2dos c:bdgtmemo a:budget 

When you create text files with DOS that you want to use later with UNIX util­
ities, you can convert them to UNIX text formal with the DOS Services 
dos2urÍix command. For example: 

C: doe2unlx memo memo.unx 
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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 command 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
mat toDOS format and names the DOS file it crea tes with a legal qos name: 

' 
$ unixldoa aesaage.tobob message.bob 

You can combine these commands with other DOS or UNIX conunands · 
through pipes and redirection. For example, the following command converts 
the file names from DOS format to UNIX format, sorts the text, and appends 
the ~orted text to the UNIX file newnames: 

~ dos2un1x namea 1· sort >> newnamea 

Do not specify the same name for the source file and the target file or try to DO: 
redirect your output back into the source file. The following examples are 
incorrect: 

~ dos2un1x namea names 1 incorrect 
$ dos2unix naaes > names 1 incorrect 

When you omit the target filename, unix2dos and dos2unix display the text 
file conversions but do not save them. 

Whenyou do not know the format of a text file, you can use the unix2dos or 
dos2unix command to convert to the format you need, just to be sure. The 
commands do not change anything when the file is already in the target for-
~l . 

1 

NOTE Use unix2dos and dos2unix only on ASCII text files. These com­
mands do not convert programs, database files, or special-format files creat-
ed by sorne word processors. · 

Accessing otfzer users' files 

140 

DOS Services users ha ve limited · access to files oWned by other users. 
Whether or not you can inspect or modify other users' files depends on how Pri 
UNIX permission modes are set on your computer. See *Changing access per- -
missions" (page 84) for UNIX access control. Al! DOS and UNIX files and direc-
tories you create or access in the shared UNIX/DOS filesystem are protected 
by these pennission assignments. 

DOS Services, unlike a conventional DOS system, is designed to acconunodate 
multiple users. lt therefore provides tools for preventing inspection, altera­
tion, or execution of files by unauthorized users. In general, you cannot 
modify. !Jr delete a file or <;lirectory that belongs to someone else. 
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With DOS Service>, you c;m re,trict ñcces' tu your file' '" thñt unñulhorized 
u'ers c¡¡nnot 'ee the contents uf your directories or reñd your files. On the 
other hñnd, you can ñlso ¡;rant other users permi"ion to modify or delete 
your file> and directorie' if you so choose; 5ee "Chñngin¡; ¡¡ccess permissions" 
(pñge i'\4) ilnd "Cnntrolling iiCCe" lo files" ,(f'il);e 32). · 

The following default permi>>ions Me typicill: 

• U ser' c¡¡n inspect the cnntents uf ¡¡ny directory with the DIR corytmand. 

• U ser> Cilll reild the contenb uf any file (with the TYPE commñnd, for exñm­
ple). U'ers can ¡¡bo copy ¡¡ny file to their own directories. 

• Users cñn run prngr¡¡ms contñined in <~ny directory. 

• U>ers Cilnnot modify or delete file' ur d.irecturie' belonging lo other u'ers. 

DOS applications and file pennissions 

Remember thot n"''t DOS ñpplicñtions ilrlo' designed for il single-user environ­
ment. When used with DOS Services in il multiuser environment, most_DOS 
ñpplicñtion> do not protect your file' from bein¡; simultñneously updñted by 
yo u and ilnother u'er with write permi»ion. 

Yo u should consider cñrefully which cnmbinñtion ·oi file ¡¡nd directory permis­
,ions giv"' yo u tlw most ñppropriiltlo' protection. For exñmple, tn prevent il file 
from being simultñneously updñted by someone else while you Me working 
on it, yo u could tempor¡¡rily remove execute permission for the directory con­
tilining th¡¡t file for all other users. This would preven! ¡¡nyone from even 
lookin¡; ilt the file until you were done. Alternñtively, ynu could remove 
everyone else'' write permi»ion for th!o' Pie. This would ¡¡Jiow uthers tu lnuk 
ñl ¡¡ file ynu ¡¡re working on, but not to updñte it. Note thñt these meñsures do 
not protect ¡¡ file if ¡¡nother user hñs opened the file ñnd is using it ilt the time 
you ch¡¡nge permission mudes. 

Newer DOS pr-ogr¡¡ms thilt use locking c¡¡Jis Ciln preven! ·these problems 
without ñny sp~ci¡¡J user ñCiion. 

Printing from the DOS window 

All st¡¡ndard DOS print functions work in DOS Services. These functions 
include the print screen ((l'rt Se)) key, the PRINT command, the COPY com­

·nlilnd, ¡¡nd printin¡; operotions performed by DOS ñpplicñtions. 

By c;lefñult, DOS Ser.• ices sends DOS printer output via the UNIX print spooler 
tu il printer t1ilrned dos! p. (Your system ñdministrñtor must set this printer up 

: hefore it cñn be used.) Tite following describes printing procedures you can 
us~with the defñult DOS Services configura !ion. 
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Printing from DOS applications 

DOS Service~ ~tore~ printing ~ent by DOS applicatiom tn ¡¡ny of the DOS paral­
lel port~ (Lf'Tl, Lf'T2 or LI'TJ) in¡¡ tt>mpornry file. lt ¡, printed when either of 
!Wo condition~ occur;: · 

• You exit the application and return to your DOS prompt, or· 

• More thnn 15 ;ecnnds hilve el¡¡psed ;ince the applicdtion ;ent ¡¡ chnr~cter to 
llt' printed. 

Printing tvith the DOS COPY command 

You c¡¡n print by u~ing the DOS COPY command exactly a~ you would under 
;t¡¡ndard DOS: 

copy fil,.uunr prn 
copy filrnmnr lptl 
copy filmmnr lpt2 
copy filrnnrnr lpt 3 

Printing with the DOS PRINT command 

To print a file u; in¡.; the DOS PRINT cornm¡¡nd, type the command in the form: 

print. filmnrnr 

You cannot u~e PRINT optiom (>uch ¡¡~ rr, JC, and /P) when yo u u;e the L':\ .. ·. 
~¡moler. 

Printing wi th the Prt Se key 

142 

Pre~~ the (Shift) and print ;creen ((l'rt Se)) key> at the ;ame time to print the 
curren! screen contenb ju~t a~ yo u would under standard DOS. 

To u~e the (l'rt Se) key to ;ave and print your ~creen content; as the ;creen is 
updated: 

l. Pre~~ (Ctri)(Shift)(l'rt Se) once tu >!art ;aving your ~creen contents. You can 
then continue tó perform nperations that ch<~nge the appei!rÚKe of your 
;creen. ·DOS Service~ ;ave~ all change> in a tempornry file until yo u are 
read y to print. 

2. Press (Ctri)(Shift)(l'rt Se) a ;econd time to stop the accumulation of screen 
contents and stilrt printing. 
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T1w ''printer not ready" message 

rri11lillg fnun '"me DOS rtppliciltilln> m~y f~il illlli produce iln errur nu•»age . 
>imililr to the fullowing: 

To print from the>e appliciltion,, attilch the printer directly to the C>OS proce>>: 

l. Jf the printer is currently u>ed to print spooled UNIX print jobs, the >ystem 
¡¡dmini>triltor mmt use the disable command to dbahle the printer. 

2. U>e the +a nption to ñttñch the printer you want to u~e; see "Attaching 
device>" (p<~ge 152). DOS Service> u>e> the dl:'vice name~ lpll, lp1, and lp2 
to identify the fir>t, ,.econd, ilnd third pñrñllel printer·port>. U>t> the name 
th~t corre>pond' tll the port to which your printer Í> attached. For exam· 
pie, if vour printer b ilttilched to !di''V!lpO, you Cilll st¡¡rt the DOS environ­
ment with the command: 

dos +alpO 

Comult llw·milnuab for your computer and the DOS Service> ktc!dosdcv. 
file if you are uncertain how to identify your printer port. •. 

J. Yo u can· now >t<~rt the i1ppliciltion ilnd send diltil to the printer. 

4. When you ue finbhed u>ing the printer that is directly ilttilched to DOS, 
the 'Y>tem ildministrñtor Ciln reenilble it for UNIX printing hy using the 
enable C<unmand. UNIX printing caomot be enabled if the DOS proce'> 
u,.ing tht> directly attached printt>r Í> still running. 

L 
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Controlling the DOS work environment 

When you U>e Open De,ktop DOS Service> to run DOS commands and appli­
Ciltion>, yo u >ee the 'ame behavior yuu would >ee on a convention~l per>onal 
computer running the >ame command> and applicatiom. Thb i> po>>ible 
becau>e DG>S Service> crea te> ¡¡ virtual ¡wrsonal computfT' (abo called ¡¡ virtual 
/'C or pirtual macltinc) for you whenever you run DOS. A virtual f'C h.i> illl the 
importñnt characteri,tic> of a reill >t.md-alone, single·u>er computer bilsed on 
the lntel'' HOX6 proce»or. Fl•r exilmple, DOS Service> by default illlocilte> 
h40K byte' of nwmnr.y to your virtuill I'C. Any >oftwnre running undPr tlw 
control nf the virtuaii'C can U>e thi> memory the same w¡¡y the >illlle >llftw~re 
would U>E' h40K of rnenmry nn ¡¡ >t~nd-illone H!IH6 cnmputer. · 

Open De>ktop cñn cn"ate more than one virtual I'C ilt a time, whi~h allows 
u>ers to run several DOS til>ks ilt unce. Eitch DOS environment under DOS Ser­
vice> runs in its own sepilrilte, protected, virtualmachine, which cannut harm 
the operation nf nther DOS t>nvimnrnent> or the UNIX sy>tem. h) p;¡rticular: 

• DOS progr¡¡m; cannot disilble sy,tem interrupts. They can only disable 
their own "virtu¡¡l" interrupts;'which ~~ct only that nne DOS environment 
and not any other DOS environment llr the UNIX environment. 

• Erran! DOS processe' cannot dam¡¡ge UNIX proces>es or other DOS pro­
ce>ses because each DOS ,-nvironment is assigned a specific >egment uf 
memory and cannot write out>ide it. 

• DOS progrilms can only affect 1/0 devices that are assigned to them, and 
not those assi¡.;ned to.the UNIX system or other DOS program;. 

You can customize il virtual I'C in.much the ;ame way you can customize a 
conventionill >lilnd-alone personal computer. For example, if you run DOS 
nppliéations thill need more than the default 640K bytes of memory, you can 
ndd expanded ·memory. Jf you use a DOS ;¡pplication that needs a COM port, 
'you ~an ndd one. When you use DOS Services, however, you do not open 
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vour romputt>r ¡¡nd itht~ll ,1d.1ptt>r rMd> nullaining memory rhip> ora COM 
[>ort. ln~lt>ñd, you u~.- ,;mplt> r~>mnMnd ~>ptitHl> th~t tell DOS Service> to con­
fi¡.;ur.- the>e re>ourct>~- which are ¡¡lready phy>ically pre~ent- ~o they 
heetHllt' part nf ynur virtual per~onal cnmputer. !3ecau~e each virtual I'C is 
independent·of all other~. you can cu>tomize each one a> appropriate fur the 
applicatitlll> runnin¡.; in it. 

DOS Service> u~e~ DOS irllil¡.:t'S tu improve efficiency. A DOS ima¡.;e b a frozen 
picture, or >nap~hot, of DOS after it ha~ heen loaded into memory and i> run-. 
nin¡.;. Thb ima¡.;e include~ information DOS needs abúut the virtuali'C config­
uration. When yo u >tart DOS from your UNIX >hell or from the Desktop, a vir­
tual I'C b created and a DOS image i> lnaded into that virtual PC's memory. 
Thi> procedo re ha~ the >ame effect a> bootin¡.; DOS un a conventional per>onal 
cnmputer, but it ¡, much quicker. 

Controlling the DOS window 

146 

You can control the the DOS window with the DOS menu. 

There are twn way> to invoke the DOS menu. To invoke the DOS menu with 
the mou>e, move the cur~or into the DD-' •.vindnw and press and hold the 
ri¡.;ht mou>e button. Tiu• DOS menu appearo. Keep holding the button down 
and move the mnu'e cursor tu the de~ired option on the menu, and then 
rel"ea>e the bu ton.· TI1e optinn b >elected and the DOS menu goes away. 

You can abo invoke the DOS menu ,by pre»in¡.; a ~pecial key sequence. -By 
ddault it b (Ait)D, but it can be redefined. The key >equence works only when 
the DOS window b airead y >elected. To ~elect one of the options on the menu, 
click 11!1 it with either the left or right mou>e buttnn. To close the DOS menu 
without >electing any option, ~imply click the mou~e oubide of the DOS 
menu. 

The option~ on the DOS menu are as follows: 

Zoom Zooming a window means causing it to expand so it 
fills your whole screen. When you want to run a 
DOS EGAÍVGA graphie> program, you must zoom 
the witidow it i~ in; you cannot run ~uch a program 
in a normal window. You can also zoom any other 
window if you want it to take over the screen. To 
unzoom (that i>, return a zoomed window to ib 
default ~ize), pres> the DOS menu key sequence 
((Ait)D by default). 
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c,mtrolllllg tite DClS tl'indo<~• 

Focus [Unfocus] Selt•cting the Focus option allows yo u to lN' the 
mouSl' with the DOS applic.ttion that you arl' run­
ning in the DOS window, if that application "'l'l'ort' 
a mouse. Selecting the Unfocus optinn allows vuu 
to u;e the r.tou>e in other window>. Only one of 
the;e option; appear> on the DOS menu at a til11e. 
When the mouse is already focused in the DOS win-· 
dnw, it cannot be used to bring up the DOS menu. 
Ynu mu;t u;e the DOS menu key ~equence. 

Refresh Selt'cting the Refresh option redraws the DOS win­
dow. 

DOS Colors [X Colors] St'lecting the DOS Colors option >el> the color> fur 
your DOS winduw to the sixteen ;tandard text 
color>. Select the X Colors option >t'l> it biick to the 
colors clto;en through the Color utility. Only one ot 
tht'se options appears on the menu ata time. 

Quit Selecting the Quit option el ose> your DOS St',sionJ' 

Some application; run in graphie> mode only part of the time. When u>ing 
;uch an application, you only need to zoom it when it enters graphics mode. 
For example, a ;pread>heet can work as a text application but it can also draw 
graph;. In a case like thi>, you could perform text entry in a regular DOS w'in­
dow wlthout worrying about zooming. lf your application enter> graphic' 
mode, however, a message displays reminding you tu zoom, and the DOS 
window running your pro¡.;ram becomes unusable until you have done "'· 
Yo u can return to the normal DOS window after yo u are fini>hed u;ing gr~ph· 
ie> mode by pres;ing the DOS menu key sequence (usually (Ait)D). 

Note that you can unzoom at any time, even if you are still in EGA/VGA 
graphic> mode, in order to use other clients. However, when you unzoom 
white your application is in EGA/VGA graphics mode •. the application in the 
window is suspended until you zoom it again. 

When the DOS program yo u are running requires a mouse, use the DOS menu 
key sequence; then select the Focus option from the DOS menu to focus your 
mouse in the DOS window. This means that your mouse input goes to the DOS 
program·imtead of to the ;erver. The Unfocus option rever>e> thi>, ~o that · 
your mou>e input goes to the server. lf you select the Zoom option, your 
mouse is automatically focused for you while you are zoomed. 
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·17. Contro/ling tllt' VOS work l'nVironmt'nl. 

Changing colors 

Oy dt'f;wlt, DOS St'rvice> U>t'> tht' currt'nt UNIX color palcttt' to di,play tht' 
color> in tht' DOS window. For many DOS pro¡.;ran" thi> i> >ufficient. For DOS 
pro¡.;ram' that dt'pt'nd ht'avily on color, tlw rt'>ulb can bt' pt'culiar. Wht'n the 
color' DOS Servic .. , expecb to u~e are not availablt', yo u may find that objects 
in tlwir DOS windnw' ilrt' di>playt'd in un .. xpt'ctt'd mlor,. 

The colors you 'ee in your DOS prograni depend upon a numher of factor>: 
your hardware 'etup, the color, cho,en for your X Windows session, and the 
color requiremt'nts of tht' DOS program ynu are running. DOS program' run in 
X winduw' may produce di>torted color' or unr .. adablt' >Cret'llS when run on 
1 n-color servt'rs. ' 

Tht' DOS Colors option on tht' DOS menu .1llow' you to ha ve your DOS win­
dow' di,played in trut' DOS color,. Thi' can h,we· an unt'xpt'cted impact on 
the appt'aranct' óf your UNIX windows. Altt'rnatively, you cuuld U>e the 
Dt'>ktop Color control (page nO) to >elt'ct a 'pecial DOS palt'tte. Sume DOS 
i1pplicatiom let you >dt'Ct color' >pecifically for that application. 

See Administl'ring DOS St'TVices in the System Administmtor's Cuide for more 
about control! in¡.; color' in the DOS window. 

Using AUTOEXEC.BAT and CONFIG.SYS files 

148 

DOS interprt'b the conunand> in two >pt'cial file> automatically every time 
you t'ntt'r the DOS envirunment. The>e fil .. , ilrt' AUTOEXEC.llAT and 
CONF/C.SYS. 

You can u~e AUTOEXEC.RAT to customize your DOS environment or to run 
cnmmands you want executed every time you use DOS. For example, if you 
runa program called GRAPHS every time you u'e DOS, you could include the 
comman~ to run the program in your AUTOEXEC.BAT file. 

The CONFIG.SYS file (if it exi~b) contain> information about your computer's 
cunfiguration that the system needs to know every time you run DOS. Sorne 
DOS application,, for example, requirt' device drivers that are identified in 
CONF/C.SYS. 
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l3ecau;e di~rent u;ers may want tu include di~rent command; in their 
AUTOEXEC.IIAT nr CONFIC.SYS files, DOS Services pmvide, for both: 

• Sy;tem default A UTOEXEC.RAT and CONFIC.SYS files, which afft•ci all u;ers 
unles; they explicitly specify otherwise. 

• Personal AliTOEXEC.llAT and CONFTC.SYS files, which individual users can 
creatt' to cu;tomize their uwn personal DOS environments. 

lf yuu crea te a per;onal ALITOEXEC.llAT file in your home directory, DOS Ser­
vict'> ext'ct¡te; it whenever you enter the DOS environment or ;tart ~ DOS pro­
~e>s. DOS Service; executes your home directory AUTOEXEC.llAT file after 
executin~ the ront directnry A UTOEXEC.RAT . 

In g<'rlt'rnl, DOS ServiCt'> interprets CONFIC.SYS commands just as conven­
tinnal DOS per>nnal computer dnes. However, the FCBS command i; effective 
nnly when ynu use an ilCtual DOS filesystem. lt i; not used on any portion of 
the ;hared UNIX/DOS filesystem. See Administering DOS Srrvices in Systrm 
Admrni;;trator's Cuide for mort' about FCBS. 

DOS Sen•ice; doe> not interpret BUFFERS commands in any of your syst~m'; 
CONFTC.SYS files at DOS run time. The BUFFERS value is defined in the DOS 
image; ~t the time they ~re crented and cannot be changed unless you make 
new DOS ima~e>. The BUFFERS value _used in the default DOS images is 15, .• .. 
the standard DOS default value for MOK uf KAM. See Administerin¡.; DOS. Ser-
vice,; in Sustem Administrntor's Cuide for Iurther information un charigin~ 
BUFFERS and making m.•w DOS images. The BUFFERS cornmand is effective 
only when you u;e an actual DOS filesystem. lt is not used when ynu access 
tlw ;h,rrpd DOS/UNIX filesystem. 

Configuring memory 

D()S 5.0 provides tools for maxrmrzin~ the anlOunt of Conventional DOS 
Memory available fm your,pnt~rams. These tnob cannot he used on aniiOHó 
computer, hut you can use them under DOS Services. You can load device 
drivt'rs and TSI<s (Terminatt' and Stay Residen! prograrns) intu tht' Upper 
Memory l3lncks (UMBs) and you can load DOS it;elf into the Hi~h Memory 
Area (HMA). 

Must of this ha, ~lready been done for you. l3y default, when DOS Servict's 
come; up it load; a ;pecial extended memory manar:er, MERCEXMS.SYS, 
which provides acce;; to the Upper Mernory Blocks. lt also loa< 's DOS into the 
Hi~h Memnry Art'a. · 

MERCEXMS.SYS is the only Extended Memory Manager that can be used with 
DOS Services. Do not use H/MEM.SYS, XMS.SYS, or any other DOS extended 
memnry manager produced by third-party vendors. 

149 

~ : 

,, 



¡l. LlllllnJUIII,\ 11/1' ULI~ jjiOfA: t'IIVll"úlllllt'lll 

A~ in ~tandard DOS, once the Upper Memory Block~ have been enabled, you 
can frt't' up DOS Conventional Memory by loading your device driver~ and 
TSK~ there. Refer to your DOS manuab tor more about DOS memory manage­
ment. 

To load device driver~ and TSKs in the Upper MPmory Blocks, use commands 
~uch a~ the fullowing in any CONFIC.SYS file which will be interpreted when 
DOS Service~ ~tart~: 

;.¡·v:··EH!C!I.f:EVJt'E: .::y:: 

[•:..;'.': r 'EH l 1 :H = UEV! 1 'E~. ::y~, 

I: .. :TALL,T::RI.E:•:E 
! N::~',\LL: T~;}·L.!. i::XE 

To loild TSK~ into the Upper Memory Block~. you can also use commands 
~uch a~ the following in any AUTOEXEC.RAT file which will be interpreted 
when DOS Service~ ~tarts: 

Lt'/,!1!1]!;1! T::HJ .E:\E 
i.: ,.-.¡,¡.¡ Il:H r::¡.:-.:·. ::::~:: 

Using expanded memory (EMS) 

DOS Service~ ~upporb the Lotu~/lntei/Micro~oft Expanded Memory Specifi­
cation (EMS), ~o you can run any DOS ñpplications that use expanded memory 
and wnform to thb ~pecification. 1 DOS Services expanded memory is ¡¡vail­
ñbie in thl• following ~ize~: 512 Kbyte~. and 1, 2, 3, 4, 5, 6, and X Mbyte~. ThE' 
dt'f.wlt amount of exp;ullied memory i~ one megabyte, but you can ea~ily 
req11e't any of the allowahle Vilhw,. (You ,lmuld not reque~t more memory 
th.-111 you need, however, hecilt"e it w.-1~te' >y~tem re~ource>.) 

Your computl•r doP' not need to h.we actual phy>ic,¡l memory in the amount 
you requl·~t when yuu u~e expanded memory, and you do not need an EMS 
memory card tu u~e expilnded menll>ry with DOS Service~. DOS Service~ 
,;mulilte~ expilnded memory by u~ing ~lilndúd UNIX sy~tem virtualmemory. 
Prnvided you h<tve al leil~l the minimum amount of memory required lo run 
DOS Service~. you can u~e any uf the expnnded memory val u e~ that DOS Ser­
vice~ ~u·¡,porb. 

l. Tltt> LJtlu:o./lutt•I/Mirn•...,tft LYpdtllil'd M1'111nr_y Spt•cifi.cillwn. Vcr.ion _4.0, L1 ltu~ Ucvclopmcnt Corpor.1tJon. lntcl 
Corporati1•n, and Mknt:o.oft Curpctratittn. 
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Usin~ ¡wriplwral hardware 1llitlz DOS Scroiw; 

To use expanded memory, 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 +aem.s 

: dos +aems 123 

The fir~t ex~mple 'tart> ~ DOS e'nvironment with one megabyte uf exp~1ided 
memory. The ;econd example start~ Lotus 1·2·3 with one megdbyte of 
expanded memory. 

To re,lut'st a different amount of expandl'd memory~ use one of the following 
+a option~: 

DOS ophon Memory 

+aems512 512 Kbyte> 
+aems 1 megabyte 
+CH:'Ill::-,1 1 megabyte 
+aem>2 2 megabyte> 
+aem~3 3 m~gabytes 
+aem'4 4 megabytes 
+aem'5 5 megabyte> 
+aem>li li megabyte> 
+aenJ>S K mega byte' 

h1r e>.rlmplt', to r!>que't four mq..;abyte,, type: 

:. dos +aems4 

Note th.1t +aemsl ha, the >ame effect as +aems. 

Using peripheral hardware with DOS Services 

13ec<~U>I' DOS Sen• ice>¡, a.fully cunfigurable environment, you may run many 
different kind> of DOS >e»ion>:· Yuu nMy cunfigu're DOS Sen•ice> tu run in 
VGA mode with one program .1nd in CGA mode for dnother. You might run 
one pri>gram with minirnrll memurv to conserve re>uurce> and allncate 5 
mega byte~ of EMS memory tu. anoth~r. Yo u ;night attach a local dut-matrix 
printer when you use your datoba>e pro!-:folll, while you attoch a network 
la,er pr.inter for de~ktop publbhing. 

When yo u use many different DOS prugrams yo u usuolly run. many different 
DOS environment>. Mony users >el things up so that the device> they need 
are outomotically attaclwd whenever o particulor DOS program i; run. Since 
thi> device attachment tak"'> place automatically and invisibly, it i; common 
to for'get exactly which de\· iCe> are avdilable at the mornent. 

- 151 



. 
' . 

1 i. Cllntrolliug 1111' UOS u•ork l'llvironmmt 

Using the device informatiori window 

The Device lnformation window give> vou in>tant acce>s to this information 
any time you are in DOS. lt work> from.the DOS command line or from within 
any DOS application. 1t "pop> up" when ycu hit a hot-key sec¡uence, like a TSR 
program in the ,tandard DOS environment. 

To open tht; Device lnformation window, pre>~ (Ctri)(E-c), then (Ctrl)l. 

While the Device lnformation window ;, di>played, your DOS process is 
~u~pended. Any other ¡rnrce»e>, (DOS or UNIX) which may be running in the 
b.Kkground continue to run. When you have obtained the information you 
need, pre» (E,c) or (Space) and you pop back into your DOS se>sion, which 
picb up exactly where yo u left it. 

Tlw Devin• lnfoP .. >tion window i~ nnly av~il~ble when ynur DOS window i> 
in text mode. 

The ddault color >cheme ;, yellow character> on a red background. lf you 
find thi> hard to read or prefer another arrangement, it i> configurable. You 
con re>el the wlor> of the Dcvice lnfornMtion window by setting the UNIX 
environment Vilriable, DOSCONFIG. The following exomple show> how this 
¡,done trom the 13ourne >he! l. 

,. DOSCONPIG=menucolor. white. blue 

· export DOSCONFIG 

1 ht· m"nucnlor option illlmv> )'"" lo >pt>cify l\\'tJ pñrillllt'tt'r>, '"'I'M.llted by 
do~b. Tlw tir't p.~ramett•r ;, tlw ton·gruund colm; the >Pl'ond i> the b.1d.· 
grt•und odor. The rodP .1bovp give> vmr white ch.tr.lCter> on il blue tield. s;,. 
lt'l'll color> ilrl' iiVilil.lble for t'rlCh. See :1dmulistcnllg uo~ St'n!ÍCCS in tlw :.y.<:,·m 
Administrator's Cuide for d li>t. 

Attaching dcviccs . 

¡:;2 

tt you want to U>e d hnrdwnre devicl' th<ll i> nnt ilutnmatically availilble when 
· ynu U>t'·Dos, you reque>t iiCCe>> to it u>ing the dos +a ("attach device") option 

in the form: 

dos +~tlrvic,• _nmuc [commanci] 

The commilnd form dos +adcviu_ruwr.: >lilrb a DOS environment and 
ilttache> the reque,ted dl•vit'e to the DOS procc» "' you can u>e it tnr the 
duriltion of thP DOS environment. The commond form dos +adcvicc_namc 
comuumd illtache> the >pecified d~vice to the DOS proce>s and abo run> the 
>pecified DOS cnnmlilnd. You can then u>e th~ >pecified device for the dura­
tion of the program you ~tilrt with comuwnd. lf your ~pecified device b not 
11vailable (typically becilu>e another UNIX or DOS proce~~ b using it), DOS Ser­
vice~ dbplays a me»age informing yo u that yo u cannot u>e the dev1ce. 
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Llsing prril'hl'Tal hardware 111illr UOS Srroice< 

To Mtach mnr~ than one d~vice to a DOS proce~s. use more than one -+:a 
option. For t-xample: 

~ dos +acoml +aems 

Examplt-> illu~trating tlw ust- of tht> +a option appear throughout this chaptt-r. 
Sef Admrnistl'Tillg DOS St'TVices in Systrm Administrator's Cuide for descri~1tions 
of otht-r·u>t-ful prnct-durt-s, includin¡:; the use of.the dosopt command to con­
figurt- DOS command> so tht-y automatically request required devices. 

Using display adapters and serial tenninals 

DOS Sen•ic~> automatically st-nses tht> type of display adapter you u~t> in tht> 
systt-m consolt- arid prnperly di~play~ DOS processes. DOS Sen• ices is compa­
tiblt- with VGA, EGA, CGA, Hercult-s, and monochrome display adapters. 
Wht-n you ust- a serial tt-rminal, DOS Services displays DOS processt-s as 
though they are running on a monochrome console. You can use the +a 
option to ~pecify explicitly a particular dbplay type, but this b normally 
unnt-Ce>>ary .. For exarnplt-: 

· dos +acqa 

(Other di>pl<~y~ are de,i¡.,'ll~tt>d with +avga, +aherc, and +amono.) 

tlsing a mouse 

r\ott! th.lt V\lll >hould not modify any CONFIC.SYS file~ to identify ñ mou>e 
drivt>r o' you would on ñ convt-ntional peroonal computt-r running 't~ndord 
DOS. D<.'S St-rvic~' u>e> ñ >pt>cial mou>e drivt-r that b identified in the ~y~tem 
dt·tault \CO:\'FICSr'S filto. 

[>05 s .. rvicP' CiltN·~ DOS to VÍt'W any proptorly configurtod llHlU!>e il> tlh>ugh it 
¡,a Micrn>ott !3u> Mou>t>. lf you install DOS applicatiun> that need tu knllw 
abnut the 'fli:'Cific rnou>e ynu use, alway' refer to itas a Micrt•>oft !3u> Mou,e. 

Using a modem 

You Ciln u>e ~ither illl Pxternal mi>dem {ont- attached to ,, !>erial port) or an 
interna! mt'dt-m (ont- thot requirt-~ an intt-rnally installed card) with DOS Ser­
victo>. lf you havt- a choice, con>idt-r thilt externa) modems arto t-a!>it-r to troub­
leshoot ~hould probl~m~ ori>P. 

For Pither kind of rnodem, irbtall th~ modt-m hy following tht- monufacturer', 
in,trurtion' to connect it to a '~rial port. Nott> that an int~mal modt-m gen- · 

~ erally rt-plact-~ COMl or COM2. To u'e tht- modem, attach the appropriah• 
COM port to your DOS proct-~s by u~ing the +a option when you ~tart DOS. 
For ex~ m pito: 

· ~ dos +acoml 

For furtht-r infornMtion, >t>t> "U~ing COM porb" (pagt- 154). 
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1,. Coutrol/iux tite VOS work cnvironmt'nt 

Using COM ports 

154 

DOS can u~e the COMl and COM2 serial porb (equivalent to the UNIX devices 
/kv/tty1a and ld<"V/tty2a). The COMJ and COM4 porb are not ~upported. Only 
one DOS proce~~ at a time .can use ench COM port. To u~e a COM port, yo u 
must explicitly reque~t acces~ to it u~ing the +a option when yo u stilrt DOS . 

• 

DOS Service~ Ciln iltt¡¡ch COM porb in two different w¡¡y~: indirectly or 
directly. You do not need to understand the teclmical distinction between 
theM> two forms. However, you must choo~e one form or the other when yo u 
~tart DOS. Cnnsider theM> trade-offs a~ yo u make your choice: 

• lndirect attachment b more.reliable, but when the system is heavily loaded, 
it may be slower than direct attachment. Try this form uf attachment first if 
you are uncertain which to use. 

• Direct attachment b fa~ter but le~~ reliable than indirect ilttachment when 
the ~y~tt>m b ht>avily loaded. 

Indirect attachment 
To ¡¡tt,Kh " COM port indirectly, u~t> the +acoml ur +acom2 option. For 
e:..ample: 

dos +acoml 
r dos +acom2 xtalt 

Tlw fi,-,t e'ample ~tnrb a DOS environmt>nt and reque~b acce~~ to COM 1. The 
~erond example ~tarb the CROSSTALK'. appliciltion ñnd n·que~b a<ce" to 
CO~ 12. In both e:>.iunple>, if the requt>~ted COt\1 port ;, not ;¡\•aibble. DOS Ser­
,. ict•> doe> not >tilrt DOS nnd in>lend di>play> ,,n error lllt'»ilge. 

Direct attachment 
To dirt>ctly attach COMl ur COM2, u~t> tht> +adcoml or +adcom2 option. Fnr 
e:..amplt>, to ~tarta DOS environment and directly atta eh COI\·11, type: 

: dos +adcoml 

To >lart..CROSSTALK and directly attach COM2, type: 

~ dos +adcom2 xtalk 

Using COM ports to transfer files 
You can u~e both directly and indirt>ctly attnclwd COM porb to transfer file~ 
hetween computer~. However, the reliability of the tr,m~fer depend> nn many 
factor~ including line quality, tran~fer ~peed, and >y>tent loñd. lf you U>e 
COM port~ to tran~fer file~ at ~pt>t>d~ grl:'illl:'r thñn 4XOO baud, use an error­
correcting protocul to perform tht> tran~ft>r. Error-correcting protocols ht>lp 
en~ u re tht> integrity of data during tran~ft>r. 
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Using the game port 

To use the g~me por.t, me the +agame option. For example: 

~ dos +agame 

Only otw DOS proce,s ~~'"' time C;"lll "'" the g~me port. 

For further information on imtalling and confi¡,•1Hing hardware device>, rder 
to Administc,·in¡;; DOS s,,·vices in the Systrm Administrator's Cuide or cnnsult 
your sy>tem administratnr or DOS Service> distributor. 

Using virtual partitions and virtual floppy disks ' 
Virtual DOS p~rtitions ~nd virtual floppy disks are UNIX files that contain 
actual DOS filesystems. By default, these virtual devices do not exist. 

Virtual partitions and floppy disk> are typically not of interest to most DOS 
Services u ser>. lf your computer does not ha ve a physical DOS partition, how­
ever, yo u may find a virtual pnrtition to be useful. Refer to Administerin¡;; DOS 
ScTIJiccs in the Systcm Administrator's Cuide for further informntion on creating 
the>e virtunl device, nnd on their chnr~cteristics. 

To use¡¡ virtual partition or floppy disk, nttach it to your DOS prucess using 
the +a option in the form: 

+ad rit'C _lct t L'r:=rm ix_fi le _rul 1nc 

You ,hould normally use drive lt>tters a or b to access a virtual floppy. Use 
tlrivt•letter> e, f, g, h or i to acce" virturll partitions.2 The full p<~thnrlme of the 
UNIX file thM wntrlins the virturll p~rtition or floppy drive i' uni:r_file_nanu•. 
For exampiP, the following Ctll1111lnnd st~rts a DOS environment .md attaches 
the virtu~l pMtition /usr!frcd)T.Jdi>k as DOS drive F: 

dos +af,=/usr/fred/vd1sk 

You ·can then access ~ny DOS files wntained within /usr!frcd)T.Jdi,;k via DOS 
.drivl.-' F:. You can changc• your curren! drive to drive F: with the command: 

.. f: 

You can list the files on drive F: with the command: 

d1r !: 

2. You m<~ y wnnt tu ;w_oid u..,in~ driVL' [: -.im::c it ¡, .l ... ,i).,'llL'd tu th1..· primilry IK~ p<1rtition by dt'fau.lt. However, 
you Ciln tr..L· driv1.: [: ·¡f you wi,h. Notl• thi'lt if you "''lgT\ drivt! E: to il virtual floppy t.lf virtut\1 potrtitiun, you 
\,.¡¡¡ nc1 hmgt.•r h:'IVl' "" ilttilchmcnt tu thl' prim.1ry r Jt,.... p.1r~1ti''" (un k~' you !>op«ifically a!'os1gn another letter 
to it). · 
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Tn ~tart a DOS environment and attach a virtual floppy named 
/usr/phyllis/vflop, u~e d cnrmúand ~uch ;¡,: 

e dos +ab:•/usr/phyllis/Vflop 

When you b~ue thb command, thl' virtual floppy i; acce;sible a; DOS drive B:, 
ju~t a~ if it were a physical di;kette drive. Note that if there i~ a phy~ical drive 
IJ:, yo u will no lnn~er ha ve acce~;, to it. 

Virtual partition~ and floppy drives ha ve the following limitatións: 

• Whill' multiple u;er; can ~imultaneou;ly attach and read a virtual partition· 
or floppy drive, only one user at a time can write to a virtual partition or 
floppy drive. 

• When one u;er b writing to a virtual p<~rtition or floppy drive, all other 
u;er; are prevented from reading and writing .to that device until the DOS 
~e"ion nn the device b terminated. 

S<>e Adminisl<-rin~ DOS 5<'1'Viccs in the Systcm Administrator's Guidr for further 
intnrmation <in attaching virtual partitions and floppy disks, including 
in,truction; on attaching them "exclu;ive" ~o they cannot be written by other 
u::-.er~. 

Using physical DOS partitions 

A phy,ical DOS partition i; a portion of the fixed disk formatted as .1 90S file­
~y,tem dnd reserved exclu;ively for DOS files. DOS Ser'\•ices may have ¡ust 
mw phy;icitl DOS partition (called the primary DOS partition); it may have 
hnth a primary and an extended DOS partition; or it may hitve no physical 
DOS partitions. 

lf your Open De~ktnp cumputer ha; a primary DOS partition, it is automati­
cally available a; DOS drive E:. whenever yo u run DOS. lf your computer has 
an extended DOS partition, yo u mu;t attach each logical drive yo u want to use 
to an available DOS Service; drive letter. To attach a lo~ical drive that is 
within the extended DOS partition, u;e the +a option in the furm: 

+aDOS Scrviccs_drive_lcttcr:=doslogical_drivc_lcttcr 

DOS Súvic-cs_drivc_lcttcr can be e: f, g, h or i." logical_drivc_lcttcr can be 
any of the logical drive; available under r~w DOS. 

:l. Yl'll tnily W<lnt to .1\'llid u:-.m~ d.riVl' E: ~ince it i:-. ·1!->"'i~'TH~d to thl' pnm&~ry [)05 pa.rtit10n by defau.lt. However. 
yuu c01n ll"'l' dnvL·I~: if you w1 .. h. Note that tf you .1 ...... 1).,'11 dnVl' i . tu,, lo¡:u:ó\1 d.r1ve in thc c~tcndcd p01rtition, 
'i''u will ntl\on);t'r h.1vc an .ltt&lchml·nt ttl tht• primory tlt,... p~rtitaon (unJ.c..,~ you sp!.!cifkally nssign another 
k·th..•r tu it). 
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Fur example, the followin~ cnmmand attaches your sy~tem'~ lo~ical DOS drive 
D: to the DOS Service> F: drive: 

~ dos +af:•dosd 

Refer to the file ktc/dosdel.' for a list of available logical drives. 

Multiple DOS proct>sw~ can read file> on a DOS partition at the same time, but 
only one proce;s .lt a time can write to the primary DOS partition or to " lngi· 
cal drive within the extended DOS partition. As ;oon as one process attempts 
to write toa DOS partition, no other pruces; can read or write to the partition 
until the DOS se;sion writing the first process is terminated. 

Refer to Administrring VOS Servicrs in the Systrm Administrator's Cuide for 
further inforrnation on u;ing and admini;terir:tg phy~ical DOS partitiom. 
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Introduction 
This chapter tells you how to use the TELNET terminal 
emulator. TELNET allows you to log in to a remote host from 
your personal computer and work as if you were on a directly 
connectcd terminal. TELNET offers features of the following 
terminal emulation 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 remote host. and that you have a HOSTS 
file on your personal computer that lists your computer and the 
available hosts on your network. 

Getting Started With TELNET 

TELNET is simple to use. To start a TELNET session and 
contact a remote host, type the following at the DOS C> 
prompt: 

telnet burmese 

whcre burmese is the namc of the remote host you want to log 
in to. -· 

After you opcn a TELNET scssion, information similar to the 
following appears at the bottom of your scrcen: 

lanai Hon Auq 02 l6:20 Eacapa char: '"] · bu~••l 

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 default. The second field displays the date 
and time, thc third ficld displays thc escape character in quotes 
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(in this. case CTRL-]), and the last field displays the name of 
the remete host. burmese. 

This 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 it as well. 
After you log in to the remete host, you can work as though 
you were directly connected via a terminal. You can create 
files, remove files, 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: 

te~net: - connection c~osed 

befare retuming you to the DOS prompt. 

or 

• Press 

CTRL-] 

at the remete host prompt which retums you to TELNET 
command mode, indicatcd by the Locus telnet> 
prompt 

At the TELNET prompt, type bye. This rctums you to 
DOS. 
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Using TELNET Commands: A Sample Session 

The prcvious section explained the TELNET status line, 
showed you how to stan a TELNET session, how to log on to 
a remote host. and how to exit a TELNET session. 

This section shows you how to use sorne of the commands to 
TELNET. You can only use the TELNET commands at the 
Locus telnet> prompt. These commands let you specify 
a differem type of terminal emulation, set the escape character 
to be something other than CTRL-). close your current 
connection to a remete host and opcn a new session, Ílnd exit 
TELNET. 

When you make any of these modifications, the TELNET 
status linc rcflccts those changes. 

Thc following samplc session illustrates how Dick, our sample 
user, 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 
si a mese. which is onc of the UNIX hosts on his networic. 

At the DOS prompt. Dick typcs: 

telnet 

The status line appcars at the boitom of the screen, and he sees 
the TELNET prompt. To connect to siamese, Dick types: 

connect ·siamese 

at the TELNET prompt. When siamese prompts 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 Hcath-19 
emulation. Dick has to be at the TELNET prompt to do this. 
So, at the UNIX prompt, he presses CTRL-] to leave UNIX 
and retum to the Locus Telnet> prompt. 

At the TELNET prompt Dick types: 

h19 

and presses ENTER. TELNET retums him to the UNIX 
prompt and indicatcs thc change on thc status lineas follows: 

lhl9 Mon Auq 02 16:20 Escape char: ·-] · burmeael 

Becausc Dick is using the UNIX systcm, he has to sct the 
UNIX TERM envirorunent variable to identify the terminal 
type to the host. Todo this, at the UNIX Boume shell prompt 
Dick typcs: 

TERM•h19 
export TERM 

The options to change TELNET emulation are as follows: 

AN:$1 

VT52 

Hl9 

~SI-standard X3.64 (the dcfault) 

DEC VT52 terminal cmulation 

Heath-19 terminal cmulation 
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Changing The Escape Character 

The escape character, listed in the third field of the status line, 
lets you retum to the TELNET prompt without closing your 
login session on the remete host 

Dick decides he doesn 't like using the default CTRL-] escape 
sequence because. he has to use both hands to do it. so he 
decides to changc itto CTRL-R. 

First he escapes to the TELNET prompt by pressing CTRL-]. 
Whcn he gets the TELNET prompt. he types escape, then 
prcsscs ENTER. Now he prcsses CTRL-R and then presses 
ENTER again. TELNET lets him know the change has been 
succcssful: 

Escape character is '"R' 

Dick's status line indicates the change as well. Dick is 
retumed to the UNIX prompt 

Now whcn Dick wants to retum to the TELNET prompt, he 
can prcss CTRL-R. 

Starting A Temporary DOS Shell 

TELNET allows uscrs to temporarily suspend a TELNET 
session and rctum to the DOS prompt 

To do this, Dick types his new escape sequence, CTRL-R. at 
the UNIX prompt, which retums him to TELNET command 
mode. To get to the DOS shell without terminating the 
TELNET 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 picases. 

When he wants to return to TELNET, he simply types: 

exit 

at thc DOS prompt and prcsscs the ENTER key. 

Summary 
This chapter prescntcd thc following TELNET commands: 

CONNECT 

BYE 

H19 

ESCAPE 

Connects you to the remate host you 
spccify. 

Exits TELNET. 

Requests Heath-19 emulation. 

Changes the escape character. 

Enters the DOS shcll. 

For. a brief summary of al! the TELNET commands, type 
help or ? at the TELNET prompt. 

For a more detailed summary of what TELNET cim do, rcfer 
to the description ofTELNET in Appcndix A, Rcfcrcnce. 
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Introduction 

This chapter tells you how to use the FI'P file transfer 
program~ With FTP, you 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 
tcniporarily suspend your FTP session. 

This chapter assumes that yau have installed and configured 
Locus TCP/IP For DOS as described in Chapter 2, that you 
have an account on a remate host. and that you have a HOSTS 
file on your personal com puter listing the available hosts on 
your nctwork. 

Getting Started With FTP 

FTP is simple to use. 

1. To start FTP and connect to a remate host, type the 
follawing at the DOS prompt: 

ftp rex 

where rex is the name af the hast you want ta cantact. 

Messages similar to the fol!Ówing appear on your screen: 

Locg• Ca.put1D9 Corporatioa •e FT7(c) 1111, ltlt 
'fry1D.9 ..• 

220 r.s ~ Ser9er (Ver. 4 Tu. Auq 1 10:17 •~ 1188) ready. 

The remate hast, rex, prompts you far your user login 
name as follows: 

User: 
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2. Type in your user login name and press ENTER. 

The remote host prompts you for your password: 

331 Password required for usú name. 
Password: 

3. Type your password and press ENTER. When you see the 
following prompts, FTP is ready to accept commands: 

230 Osar user ~name loqged in. 
Locus PC I!'TP> 

Using FTP Commands 
The previous section showed you how to opcn an FTP session 
and log in to a remoLe hosl. 

This section tells you how lo use sorne of the commands to 
FTP. You can only use the FTP commands at thc FTP prompl, 
Locus PC FTP>. These commands let you connec1 to a 
host. change directories on your personal computer or the 
remate host. transfer files belween your personal compuler and 
a remate host. and retum lo DOS. 

The following sample session illus1ra1es how Suzanne, our 
sample FTP user, uses this program. Suzanne has Locus 
TCP/IP For DOS loaded on he·r IBM Pe-compatible personal 
computer, which is running DOS. 

Suppose Suzanne starts an FTP scssion as described above. but 
when she types ftp rex at her DOS prompt, the host she 
requests, rex, is not available: 

Tryinq ... 
Connaction to rex failed 

~. 

e 1988, 1989, 1990 Locus C~mputing Corporation 



transferring files with np 

FTP returns her te the FTP prompt She can now use the 
CONNECT command te try another host For example: 

c:onnec:t bur1IIese 

tells FTP tl'iat she wants te try te connect te host bunnese .. 

After Suzanne has made a successful connection, she is 
promptcd te login to the remete host 

Transferring Files Between A Personal 
Computer And A Remote Host 

Now that she is loggcd in, Suzanne wants te transfer sorne text 
fil~s bctween her personal computer and the remete host, 
burmese. FTP transfcrs all files in ASCII text format by 
dcfault Since Suzanne wants te transfer text files, the default 
modc works fine for hcr. 

If Suzanne wants to transfer executable programs, image files. 
or othcr spccial nontcxt files, shc would have te specify binary 
transfcr mode. For more information on FTP's file transfer 
modes, rcfcr to the description of- FTP in Appendix A, 
Rcfcrcnú. 

To transfcr a file from hcr local dircctory to the remete host, · 
Suzannctypcs: -

put taxes89.txt 

This copies TAXES89.TXT omo the remete host and gives it 
the same name as it has on Suzanne 's local personal computer. 
To give ita different name, Suzanne types: 

put taxes89.txt fed.taxes89 
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where fed.taxes89 is the new name for the file on the remate 
host The following message prints on Suzanne' s screen to let 
her know the file transfer succeeded: 

200 •ort caaaaad okay. 
150 OpeD1Dg data OODDec:t..i.oll for fM.t.aze•ll (z:&&.x.zza.,&Zlel). 
221 ~raa•f•r ca.plete. 
5315 bytoo tranofo~~ed in 2 oocoDd. (2681 bytoo/o) 

To copy a file from the remate host to her local drive, Suzanne 
uses the FrP GET command, which uses the same syntax as 
PUT. For example, to get 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 Suz:anne's current working 
directory on her personal computer. 

When she wants to rename the copicd me 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 copies it, as 
follows: 

get receipts.back receipts.bak 

Transferring Multiple Files Between A 
Personal Computer And A Remate Host 

4-6 

Suppose Suzanne wants to copy all files on the remate host 
ending with .txt on the remate host to her personal computer, 
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 all files on hcr personal computer 
ending with .TXT to thc remete 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) ? 

Whcn Suzanne typcs a for "auto," all files ending with .TXT 
· get copicd to the remete host When Suzanne types p for 
"prompt," FTP asks hcr to conlirm each file transfer as 
follows: 

put receipts,txt (y/n)? 

lf the multiple lile transfer is successful, messages similar to 
the following appcar: 

200 Port comman~ okay. 
150 Openinq 4&ta connection for boat.txt (xxx,x.xxx,xxxx). 
226 Tran•f•r completa 
9529 bytea aent in 4 aecon~a (2382 bytea/a) 
200 Port comman~ okay. 
150 Openinq 4&ta connection for curtain.txt (xxx.x.xxx,xxxx). 
226 Tranafer complete 
6434 bytea aent in 3 aecon~• (2144 byte•/•) 

For more information on these commands, refer to Appcndix 
A, Refercnce. · 
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Changing Directories In FTP 

As soon as Suzanne has logged on to the remotc host, she can 
change dircctorics and see dircctory listings on both thc 
remote host and hcr local din::ctory. 

On The Remote Side 

When Suzanne wants to changc din::ctorics on the remote host, 
she uses the CD command. Suppose Suzanne wants to change 
from hcr home dircctory to a subdircctory callcd 
purchases/house; she types thc following at the FTP prompt: 

cd purchases/house 

When the command is successiul, FTP prints the following 
message on Suzanne's scrcen: 

200 CWD command okay. 
Locus PC FTP> 

To view the contcnts of purchases/house with FTP, Suzanne 
types: 

dir 

ang FTP printS the contents of purchases/house on Suzanne' s · 
screen: 

200 •ozot -•IWl olla y. 
150 OpeDi"9 elata CIODDeaUoB for /ll>iB.lo (t.200.U,2U) (O b~ .. ). 
~~al 2t 
-~-r--e-- 1 biD 1125 Feb 3 13:t3 f~ia,abai~ 
-r--z--~-- 1 biD 11353 Jul 3 10:12 od.playe~ 
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On The Local Side 

Whilc shc is loggcd into the rcmote host. Suzanne can still 
change dircctorics and see dircctory listings on her personal 
computcr. 

For example, suppose Suzanne wants to copy a file called 
RADIO.TXT on her local drive to the remote hoSt. but 
RADIO.TXT is located in a subdirectory called 
ELECI"RIC\TOYS. 

To gct to ELECI"RIC\TOYS, whi!e ·connected to the remote 
host, Suzanne uses the LCD (local changc dircctory) command 
as follows: 

lcd electric\toys 

FTP lcts hcr know if the dircctory change has been successful: 

FTP: Current vorking dir ia C:\ELECTRIC\TOYS 
Locus PC FTP> 

.. 
To vicw thc contcnts of C:\ELECI"RIC\TOYS, she types: 

ldir 

To transfcr RADIO.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 contcnts of RADIO.TXT on hcr 
local drive, but she docsn 't want to log out of hcr FTP session 
yet. 

Todo this, shc typcs thc following at thc FrP prompt: 

and she 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 FrP, at thc DOS prompt, shc typcs: 

exit 

and prcsses ENTER. 

Exiting FTP 

4-10 

To close an FrP session. Suzanne typcs: 

bye 

at the FrP prompt This clases the coMcction to thc rcmotc 
host and rctums her to the DOS prompt 
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Summary 

This chaptcr prcscntcd the following FTP commarids: 

? 

BYE 

CD 

DIR 

LCD 

LDIR 

CONNECT 

GET 

PUT 

MGET 

MPUT. 

Tcmporarily suspends the FTP session and 
rctums you to the DOS shcll. 

Prints out brief dcscription of FTP 
cominands. 

Clases FTP session and · retums to DOS. 

Changcs the remete dircctory. 

Lists the contcnts óf the remete hoSt 
dircctory. 

Changcs the personal computer working 
dircctory. 

Lists lhe contents of the personal computer 
dircctory. 

Requests a connection to a remete host. 

Gcts a files from the remate host and copies 
itto your personal computer. 

Copies a file from your personal computer 
to the remate host 

Gets multiple files from the remate host and 
. copies thcm to your personal computer. 

Copies multiple files from your personal 
computer to the remete host 
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Fo~ a bricf summary of aiJ of thl:· FTP commands. typc ? at thc 
FTPprompL 

For a ·more dctailed·;~~.~~npti~rrof· what FTP·:or. .• inmd~ do, 
refer to the descripti6ri ófit:tf.':!h :i., ~¡:¡cm:::;. A. RefeJeJ1C•~. 
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•t.ngo 1 [NN.NH.NN) a 1%1 [NN NN NNJ 

·s :' l2 

Clase 8 j 1 1 o 1-l•o ••o-1 · •o"""" -1 
"-ango. 12UUit(NN.NN) • 111 11t".(NN NNJ 

Clase e ¡ 1 1 1 i o 1 • ! 10 OEO 1 • ¡ ID """" 1 ! 
-.anoo. 1t2.AA.RA.(NN) o1 2%l.A .... AR.[NN) 

1(, 



IP: Internet Protocol 

Enrutainiento 

-~ 



IP: Internet Protocol 

Fragmentación 
BYt" ae Data. 

e ...., 

r ..., r " 

Meader oe ·" BV1•• ~e Datos 
,.--.. 

' 

PaQuete :e 1 O Bytes 

=·;.;mento 1 

=d<;mento 2 

\ 



\ 

j IP: Internet Protocol 
1 ~· ¡ t:Jemc!o 
' 1 

1 Noao :<ue env1a 
i 
i • Toma :latos de TCP 
i • Pone 1cs datos en un oaauete i datagrama 1 
' • Dec1de SJ.es necesana ;a fragmentac:cn 
• Determ1na ruta :Je ac:eso 
• Env1a el oatagrama 

• Local· cons1gue la dJreccJCjn fis1ca y er·. a 
+ Remoto: env1a a un rute 3::lor 



--------
. IP: Internet Protocol 

E;emplo 

Nodo qL.e rec1be 

[· Toma el paquete del n1vel de enlace 

i • Determ1na s1 el paquete ha s1do fragmentado 

1· s, ~sta fragmentado lo re-ensabla 

1 
: • Pasa el datagrama a TCP 
' 

,_ 



' . ·-._ 

.-----·---
ICMP 

lntemet Ccr.trci Message.Prctcc:::: 

! · Bm-:da :r.formac:én ce ruteo y oetec:::ón ce er~:::r:s · 
1 . 
: • Ut:l:zado para tnformar al mCCt.;IO de IP acer:a :e 

¡ • Pacuetes 'Jue r10 <;lcanza su oesttno 
: • RL..teadores :ncacaces de envtar los oaaL..etes 
• Ruteadores que puecen envtar ios paqt.;etes por 
rutas mas cortas 

::: ' 



Address Resolut1on Protocol 

• Encuentra la d1rec::cn Ethernet (MAC) para una 
determ1naaa 01rec:::cn IP 

• Venfica en cac~e .ocal 

·ARP 

• Em1te un broaacast s1 la dirección no está en el 
cache 



/ . 

Reverse Accress Resoiut10n Protcc::JI 

• Enc:.~entra :a d1rec::ér iP para una deterrn1nada 
. d1rec::on E:nernet (MAC, 

RARP 

• ' 3 ooerac1ón se "ea11za a través de ur ::>roadcast 
• ~e reou1ere o e c.n o roce so o e serv1ocr RAR P por 
caca reo 



IP: Internet Protocol 

Oirecc10nam1ento lnter-Red 

·Una lnter-red (Internet) esta formada por una 
colecc1ón de reces .nolvlouales. un1das por ruteadores. 
a veces llamaoos Gateways 

.1..1..1. 

/ 

2'1 
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Ruteo de IP 

P·otcc:olcs ae r~.;teo 

·lntercamc;ar entre ::l;scos;t;vos :.genera1mer:te •outers¡ 
mformac1ón acerca ::e as reaes que' conec:an. 

• Protocolos lmraccr-~1n1o 

• Prctocclos lnter:::c,-o~niO 

( 



'92 • :lo \ 
1 

1' JIOta o• .::lut.a 

:;¡,...,,no ~·•-• 
192 1 lo ,g:;: • 2 ~ 

Ruteo de IP 

\ '92 o. o 
1 

':;.es!tnO ~,¡,...,.., 

1921::: 'i21;:: 

,_ ' 
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Protocolo RIP 

Rcut1r>g Jnícrmatlcn Pr:::::JI 

·Es :.¡n prctoc.:::lo de ruteo 51mp1e 

·Caca rut..;aoor transm1te el costo y a :'rec:,ón 
deStinO a Si..S veCinOS 

• Ex:sten dos ricos oe paquetes 
Soi1C1tuo 1 request 1 
Respuesta( Response) 



Protocolo RIP 

Formato de paquete 

1 :=.~anca --
1 ;.on 

reservaao 

:oentrfrcac:on oe 
d1rec:ron oe 'amrua 

~~rece: en 

.,etnca 



\ 

Protocolo OSPF 

Open Shortest Path Ftrst 

• Protocolo no orop1etarro 
• 01v1de las redes en 

Are a 
S1stema Autónomo 
S1stema Global 

• Sistema de segundad para la propagac1ón de las 
rutas d1spon1bles 
• Uso ae diferentes t1pos de métncas 



Protocolo OSPF 

D•v•s;o,es o oarc•c.ones 

s.s!!"""a . 
..l .... tonomo 

S:s~er"'la 

Giooal 



Protocolo OSPF 

Prcpagac1ón de las rutas 

~re a 

;:)R SOR ~1 ~: RJ R4 RS 



Protocolo OSPF 

T:¡:::::s ce :Jaquetes :e propagac1ón oe rutas 

• T;pc 1 Routlng L1nK Advertlsement 

• T.po 2 Network Links Advertisement 

• T:oo 3 Network Sumary Link AdvertiS:r:".ent 

• Tioo 4 AS Boundary Routerssur1ary Link 
Advel1iSement 

• Tipo 5 AS Exernal Link Advertisement 

-.; 

. ' 
'·· 



Protocolo EGP 

Externa! Gateway Protocol 

·Fue uno de los pnmeros orotccolos 
• Tres func1ones o aspectos 

Adqu1s1C1ón de Vec1nos 
Confirmac1,;n de Vec1nos 
lnformac1ón de Ruteo 

• No func1ona con enlaces redundantes 
• No se 1ncluye métnca en la 1nformac1ón 
• Perm1te que en. una lan un sólo router transm1ta :a 
1nformac1ón a el/los routers de ~aros dom1n1os 



1 Nivel 4 .. Protocolos de Transporte 
1 
;:1 ntvel de transporte provee a una maquina con 
pcnex1ones punto a punto JnOependJentes :Je :a subred y 
l;ervJcJos de transacc1on 

Provee enlaces confiables y efictentes entre procesos 
Forma en conJunto con los niveles tnfenores una 
rcousta plataforma dco comun1caciones 
Rea11za los en1¿1ces v1rtuales 
T:ene dos proto:olos pnnc1pales 

TCP 
UDP 



(. 

( 

~-. 

Protocolo TCP 

Transm1S10n Control ?rotocol 

As,gnacJón Je .,umeros de puerto cara transmJSJOn ·je datos 
Reconoc.~m,emc je Datos rec1btOOS 
RegU1ac1on·~e' ~u¡o ae datos 

·c,viSión de :os "T''ensa,es en datagramas 
VenficaCion ae os datagramas 

Adm,mstrac,On , 
Estaolecm,ento 
MantenJmte:'"1tO 
T errmnaccn 



Protocolo UDP 

.Jser ::atagram crmccOI 

; UDP cnnaa servoc;;o :le aatagramas a los ;¡rcgramas o el "suano 
; No garant1za '.Jna :ransferenc1a confiaole oe 10s :jatcs 
; =.:wla,~ec:be :Jat~s s1n capac1dad oe re!ransm1S10n 
:Supone que la ac:nc.ac:on de mas auo nPv:el rea11Za a 1 al1dac:ón 

'UtiliZado por· 
~FS (Networx File System¡ 
Si'.MP 
r;:-p 

., 
. - . 



Network Vo•ce ?rotocol 

, ServiCIO cara :ranspone de voz dig,tahzaaa 

' Protocolo de transacción ae llempo real 
: 
. Ullliza IP para u'ansm1tir Información 

Emplea algontmos de compres1ón 

Es conecction less 

Protocolo NVP 



. 1 

1 

Nivel 5-7. Sesion-Aplicación 

1 NOMBRE 

[m'[ : ,<?I.ICAC:CN 
1 :)NS 1 ISMTF'! i P~ESENT .:..e ,eN 

1 ~::s;cN ¡ 
1 1 1 

NetCICS Te~net 
7?..ANS?O::R7: 

RE:l 
ENLAC: 
F!SlC:J 



'· 

Nivel S-7. Sesión·Aplicació~ 

Nivel de Ses1ón 

N1vel de Presentac1ón 

N1vel de Aplicac1ón 

\ .. 



Protocolo Telnet 

Protecolo de Acceso Remeto e lnterac:1v0 ::e !erm1na1 

Bnnda una conex1ón v1rtual a nodos remetes 

· Perm1te a !os usuanes accesar nodos remetes como 
su fueran term1nales ·Fis1camente C::nec:acas ·a el 
Host 



( 

-----, 
Protocolo Telnet 1 



Protocolo Telnet 

E;emplo 

Telr-et>ooen apollo1 1 
Try1r-g .. ooen 
Cor-rected to aoollo1 
Escace Charac:er 1S ']' 

~-a_s:_;_~_~m_rd_e ______________ _,~ 



( 

\ 

ooen 
el ose 
escape 
ex1t 
local echo 
apagado) 
status 
? 

Protocolo Telr1et 

Comandos 

Conec:arse a un host 
Cerrar seston ac:ual 
Deftntr carac:er de escape 
Ftn de telnet 
Cambto de eco (Encendido. 

lnformactón de cada sestón 
Ayuda 



--- --------------
Protocolo FTP 

File Transier Protocol 

i • FTP permite el enVIO y recepCIÓn de uno o mas 
1 arch1vos en forma 1nterac:1va 

\• Soporta format~s de arch1vo en ASCII. Bmario y 
::BCDIC 

1 
• • Modo de transm1S1ón: ·stream' Bloque o corl)pnm1dO 
1 

1. Perm1te las man1pulac1ones sencillas dentro de los 
1 
sistemas de arch1vos '-::cales y Remotos 

\ ,_ 



Protocolo FTP 

i 

\. .. 

• 



• 

Sflp 
• apen vax1 
N ame: 

E¡emo1o 

<Enter PASS Comand) 
?assword. 
<User 1ogged mn cefaUit ::1~ree1ory¡ 

·gel remotet11e local file 
•pul local file mewfilename 
by e 
S 

'1 b 

Protocolo FTP 



'. 

'0-



'IT©l~U~ 

~~@íj"@Q)[b@ l?lf~ 



¿¡¿¡¿¡¿¡¿¡¿¡¿¡¿¡¿¡¿¡¿¡¿¡¿J¿¡¿¡¿¡¿¡¿¡¿¡¿¡¿jí:Jc:..Jí:Jí:J~ 

ILllw!s! 

.1 Sftg 

¡ • :)Oen rl0$l0 

! "1og1r :OIT'. 
¡ 

pasa'NOfCl 

· nasn User Crutes 
:Jat1 crocess 

1 •;et <fllename:o 

- -------'-------

ProqrJml Cl!!or't 

"\..ser:~ 
;::~rocess 

,.ContrOl~ 

C.:~mr01~ 

:.Cont~OI .:.:rre::::.en 
ContrOl Conec:xr 
>~antrOI :~ 

ContrOIC~ 

:..ContrOIC~ 

Cata eonnee";QI"' 
Cata coMnea"~ 

'¡ ~ 

Protocolo FTP 
Prooramt Stryer 

< Servet 'IIO'aes 
c~-:'";::1 IVal.._.. 
Se,...er KCetQ 

<&ReQUftl ~ 

<Stf'\1« ICCeCU 

< Stf"Ver ac.cecxs 
S~et Crnt• 
~ata crocna 
e Server ooens 
< Sef\ier senas aatl S 

.-
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Protocolo NFS 

NerworK File System 

• Ong1naco y pct:~..oJanzado por SUN M1crcsystems 

• 01señaco para ser portado fácilmente a diferentes 
SIStemas operat1vcs 

• Bnnda acceso transparente a sistemas remoto de 
arcn1vos 

• Los usuanos no neces1tan saber la localidad fis1ca de 
los discos 



Protocolo NFS 

~ ' .u 
drse::: 

·.~ 

u~ 
t 1 

Acceso a d1scos remetes en forma transparente 

S l 



' 

' 

Protocolo SMTP 

S1mple Mail Transfe' P~otocol 

• Ur. ·:le los protocolos mas 1mc:e--ent.accs 

• Define como transm1t1r mensaJeS entre 2 ·..Jsuancs 

• Se basa en Spoolmg para el e!"·¡:o de Mensa¡es 

• Se conoce como env1o de mersa¡es punto a punto 

• Oescnbe la estructura del mensa1e y espec:fica el 
protocolo para el Intercambio de :orreo 

\ 



Servtctos de Nomc:amtento 

Hosts 
Conttene retac10n de nomores y ~:r:~:tones lP sa'ore :ada 
noao ae 1a reo 

Na me Servtce 
Un servtCIO central de nom~ramte,..·o :.1 arc!"ltva de "'omcres 
en el serv100r es s1m11ar al arcn•vo :e 'hCSTs-

Doma•n Na me Serv1ce 
Sistema aescentralizaao Ot:! nomoramtento 
Ut•liza vanos arcn•vos para resolve' las o~recc•ones Oe IP 
Espec•ficac•on RFC 1032-1034 



\. 



Doma1n name Servoce 

¡ Protocolo de nomoram1ento 

! Bnnda traduc:::1ón de nombre-dirección IP 

1 
Dominio: Grupo de Hosts 

"Doma1n Name Server" 

ONS 



' 

\ 

lnformac:ón :::et ser,·cor · 
01rec::ón lnterret 
Tipo de comoutaccra 

D.omain Name Service 

. ~ . ' 
.. 1 ~ ''. 

.. , ..... :...~ ' 
Lista de serv:c:os :::nndado por computaaoras 

.J ' ¡' • j - ' ••• ·~! ~--:: 

Serv1dor 
Servidores Maes:r:::s 
Pnmano 
Secuncano 

' -. ~ _, 

' ': • 1 ' '; - ·t 

_____ .,._...., __ , 
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TCPIIP Sobre X.25 

1921123 
. 33409081129900 ·~ 

X.25 

192.1 1 23 
192112~ 

33409081129900. 192 1 , 23 
3340908"29800 192 1 1.24 

, 92 1 1 2• 
33409081129800 

,33409081129900 
33409081129800 

r •. 1 

• 


