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REDES SOBRE UNIX Y TCP/IP 

PRESENTACION 

Si bien no es una novedad el Sistema Operativo Unix que arranca en 
1969 con su versión de Bell Laboratories, 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, Est.de Trab. o Redes de micras, merced esto 
último a su actual potencial después de haberse montado en 1988 sobre 
plataformas lntel entre otras, e integrado los mundos DOS-UNIX, y 
cabalgando actualmente sobre TCP/IP, que permite unir varias 
plataformas. Así, 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 S un Microsystem, AIX de IBM, y "Unixware" de 
Univel (Noven 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 en Redes se toma más potente con Microsoft 
LAN Manager Versión 2.2 para sistemas SCO UNIX liberada en Feb./93. 
La DECFI conservando la vanguardia en la actualización profesional, ofrece 
este módulo como un peldaño más de la cuesta hacia el DIPLOMADO, 
donde obviamente los aspirantes deberán cumplir con la evaluación del 
caso. 

OBJETIVOS 

Introducir a los participantes en Unix y TCP/IP en ambientes de Red, y su 
interacción sobre plataformas lntel entre otras. Así mismo en la 
administración de sus enlaces y la integración con otros sistemas. 

A QUIEN VA DIRIGIDO 

A profesionistas, ejecutivos, funcionarios y técnicos, que por sus 
necesidades profesionales requieran conocer Redes sobre Unix y TCP/IP. 

REQUISITOS. 

Que los participantes tengan conocimientos de los módulos 1 y 11 o 
equivalente, (sin ser limitante) y manejo amplio de computación. No es 
indispensable conocer Unix. 
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TEMARIO MODULO 111 (ux) 

1.- INTROOUCCION A UNIX Y TCP/IP 
• Conceptos generales 
• Antecedentes de Unix 
• Unix en plataformas lntel 
* Unix en otras plataformas 

2.- U N 1 X E N R E D. 
• Características en ambiente de Red 
• Enlaces Unix - Ethemet 
• Enlaces Unix- Token Ring 
* Enlaces Puerto Serial 
• Hardware de Unix para Red 

3.- FABRICANTES DE UNIX 
* Unix System V de SCO 
• S o 1 a r i s de Sun Microsystems 
• Unixware de U nivel (Novell & USL) 

4.-INSTALACION DE UNIX 
• Instalación del Hardware 
• Instalación del Software 

5.--ADMINISTRACION DE UNIX EN REo· 
• El kemel, Generalidades y configuración 
• Swapping 
• Sistemas de seguridad 
• Filesystem 
• Configuración de periféricos 
• Utilerías de administración 

6.- AMBIENTE GRAFICO UNIX 
• Conceptos de OOT 
• Manejo de ODT 
• Terminales X-Windows 
• Emulación X-Terminal 

7.- INTEGRACION DE UNIX CON 
OTROS SISTEMAS 

• Introducción a TCP/IP 
*Unix, Netware, Lan Managef,"[mx, oos----------+---------

8. ·CONECTIVIDAD 
• Enlaces locales 
• Enlaces remotos 

9.- SESIONES DE TALLER EN CADA PUNTO DEL TEMARIO 
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HISTORIA DEL SISTEMA UNIX 

Unix se originó en los Laboratorios Bell A T& T, una de las instituciones de 
investigación mejor dotadas de los Estados Unidos, su historia es casi única en 
comparación con otros sistemas operativos debido a que los avances son en gran 
parte aportaciones de personas con ideas creativas singulares. La implicación es que 
los avances no han venido principalmente de decisiones burocráticas sino más bien 
directamente de las necesidades y creatividad de los usuarios. Esto sigue siendo cierto 
hoy, lo que hace del sistema UNIX uno de los jardines más fértiles para la creación de 
nuevos conceptos en computación. El sistema UNIX fue diseñado por un grupo de 
personas que eran representantes de A T& T en el desarrollo de una de las influencias 
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 sesenta AT&T 
abandonó la mayor parte de su participa'ción, en el proyecto MUL TICS, dejando a un 
grupo de personas con talento pero frustradas, con muchas ideas acerca de lo que un 
sistema en tiempo compartido debería ser. 

Sin acceso al sistema MUL TICS, estas personas se quedaron sin un Sistema 
Operativo modemo con el cual trabajar, de modo que crearon uno nuevo. Los 
diseñadores Ken Thompson y Dennis Ritchie construyeron el sistema basado en un 
diseño elaborado con Rudd Canaday. Pronto se les unieron J.F. Ossana y R. Morris. 
Tras un período de discusiones, adquirieron una computadora DEC PDP-7 de 
desecho y se pusieron a trabajar. Como muchos de los mejores proyectos, éste 

-------comenzó-con-la-creación-de-un-juego.-Thompson_y_Ritchie desarrollaron un juego de 
viaje espacial 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 
añadieron 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 esa década habían 
pasado el proyecto a una máquina DEC PDP-11 de reciente aparición. 

Muchas de las ideas claves del sistema UNIX moderno estaban presentes en 
las primeras implementaciones, incluyendo el sistema de archivos, la implementación 
de procesos y la estructura de las líneas de orden aún utilizadas hoy en día. 



La implementación original fue codificada en lenguaje ensamblador, pero 
pronto se desarrolló 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. Este 
fue el primer 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 herramientas 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 oe 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-11/70, entre 
principios y mediados de los setenta. El sistema UNIX se ajustaba de forma natural a la 
arquitectura DEe 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 de California en·serkeley. 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 
técnicas. 

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, AT&T comenzó un nuevo esquema de nominación 
para su versión del sistema UNIX. Anteriormente las versiones principales se 
designaban según las 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 sistemé UNIX, A T& 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 111 a 
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 A T& T normalizó el nombre de Sistema V y sus 
versiones recientes se denominan Sistema V, Revisión 2 y Sistema V, Revisión 3, que 
a menudo se abrevian como SVR2, SVR3, respectivamente. Durante los últimos años 
setenta y los primeros ochenta, una o ambas de las versiones BSD y AT&T fueron 
portadas a casi todos los computadores con potencia para soportarlas. 

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 
supercomputadores, las máquinas maxicomputadores más ampliamente utilizadas y 
casi todos los minicomputadores a la venta. 

Conforme 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 IBM PC, 

-------pero-está-realmente-en-o-por-encima_deLfilo_de_la ca¡:>acidad de la máquina y sólo ha 
tomado cuerpo con las máquinas 80286 y 80386. 

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 permitiendo integrar más extensamente las versiones 
microcomputadores y supercomputadores. Finalmente se espera que las versiones 
SVR3, BSD y XENIX converjan en una versión única del sistema UNIX que pueda 
ejecutarse en casi cualquier entamo hardware. Este producto 
también permitir la compatibilidad de código objeto entre diferentes ver·srs;~~ 
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 anteriores y contiene 
muchas modificaciones. Las principales modificaciones a nivel de usuario incluyen más 
ayuda en línea, herramientas de administración del sistema notablemente mejoradas ( 
y simplificadas) y mayor resistencia al daño debido a caídas de tensión y otros daños 
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 
sistema. 

SVR3 FRENTE A BSD Y SVR2 

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

Comparado con su predecesor inmediato, la versión SVR2 de A T& 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 contra, 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 OISTRIBUTION) 

En 1974, el campus Berkeley 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 Mater, y ayudó a instalar la versión 6 en una 
PDP-11/70. El mismo año, dos graduados llegaron a Berkeley: Bill Joy y Chuck Haley, 
los cuales tuvieron un papel determinante en el desarrollo del 1 y 
Thompson trabajaron en un compilador en Pascal y un editor y 
posteriormente volcaron su interés en las operaciones internas del /<gl!'llll! 
aquí el nombre de Berkeley Software Distribution. 
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Posteriormente Bill Joy siguió trabajando sobre el EX para añadirle capacidad 
de direccionamiento de cursor sobre terminales CRT y producir además el C-shefl, que 
se llamó así por su similitud con el ambiente de programación "C". En 1978 se 
actualizó la organización interna del sistema, llamándola Second Berkeley Distribution, 
que también se conoce como 2BSD. 

El sistema se volvió popular en las máquinas PDP existiendo varios 
lanzamientos, hasta el 2.9BSD que aún en la actualidad se encuentra en algunas 
PDP-11. En el mismo año se adquirió una VAX-11/780 que inicialmente corría el VMS 
de DEC. Sin embargo, el personal de investigación estaba ya habituado a trabajar en 
UNIX. Entonces el profesor Fateman obtuvo una copia de UNIX 32N, una versión 7, 
que se trasladó a la VAX. Bill Joy y otro graduado, Ozalp Babaoglu, 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 ·Jas utilerías de' la 
versión 2BSD a la VAX llamándola "Virtual VAX/UNIX". 

En diciembre de 1979, este conjunto de modificaciones ai28SD y a la versión 7 
dieron origen al 3BSD. La Agencia de Proyectos Avanzados e Investigaciones de la 
Defensa (DARPA) 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 Network File System (NFS). La liberaciónaei-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 A T& T podrían converger eventualmente. 

EL XENIX DE MICROSOFT 

Xenix está basado en la versión 7 de AT&T. Microsoft liberó el Xenix 2.3 en 1980 
como una implantación para microcomputadoras. De la misma manera que el sistema 
se basó en la versión 7, el Xenix tomó algunas utilerías de la 4.1BSD. 

La versión 3.0 incorporó algunas características del AT&T System 111 y el Xenix 
5.0 se diseñó tratando de cumplir con los estándares de la definición de iintt~lf<i,_CE!S de 
System V de AT&T. La intención de Microsoft y de Santa Cruz Op,eréltion ..!l~~ll!~lte 
propietaria de Xenix, es lograr que Xenix y UNIX conve~an en un sqj!( ~~~ 
decir, seo UNIX. 
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AT&T 

Paradójicamenté, 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 primer 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 liberó el UNIX 
System V que incluía importantes utilerías de Berkeley. 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 propía de 
la base de datos Termcap, llamada Terminfo la cual consiste en una serie de archivos 
que describen las capacidades de cada modelo y típo de terminal. Otros cambios 
incluyeron modificaciones menores al sistema jerárquico de archivos; 1a ·adición· de 
Streams y el Remate 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 comente 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 interfaces y los ambientes más amigables y prácticos traerá un solo ganador: 
el usuario. 
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SISTEMAS ABIERTOS 

Los Sistemas Abiertos han llegado a) 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 tecnología son más amplias 
para los distribuidores. 

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 común. 

La explicación anterior puede tomarse como sólo un rasgo de esta nueva 
tecnología, plles en realidad ·todavía no ·existe -1.1na ·definición -absoluta que sea 
aceptable por el grueso de la población informática. Dentro de las definiciones más 
aceptadas con respecto a los sistemas abiertos, existen cuatro que han sido más o 
menos asimiladas. 

-Los sistemas abiertos corren bajo UNIX. 

-Se adecúan 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 loa 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 sistemas 
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 sistema 
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 inconveniente, 
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 interfaces 
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 obstáculos. 

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 el "lock-in" propietario; mientras que la solución de determinación abierta 
protege la inversión permitiendo a la aplicación hacer uso de la nueva tecnología 
conforme ésta va surgiendo sin necesidad de gastar más haciendo más eficiente su 
equipo. 



La definición de sistemas abiertos hace hincapié en la facilidad de combinar 
solución y/o componentes de diferentes fabricantes. Su susceptibilidad a integrarse 
proporciona protección de la inversión y una habilidad de innovación al poder combinar 
otros elementos, 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 claramente 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 ¡:>lenamente 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 
sistemá operativo (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 normas de comunicación que permiten la 
interconexión de diversos sistemas y con un modelo de información fuente (Repository 
lnformation Model) estandar. Esta norma 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 requerimiento 
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, permitiendo el desarrollo 
de nuevas herramientas y técnicas y el despliegue de los activos de la aplicación 
existentes representados en la fuente. Todas esta normas necesitan recibir la 
aprobación de múltiples distribuidores de equipo y programas. 

El progreso de varias organizaciones normativas es lento, cómo se las arreglará 
un usuario mientras tanto?, Cuándo deberá aceptar las normas y cuándo emplear 
tecnología propietaria? Cómo formarse una idea absoluta entre las normas 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 un lado de la moneda. 

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

En el nivel de equipo/programas del sistema, elementos como Interfaces 
Gráficas del Usuario (Graphical User Interfaces), Interfaces de DBMS (Database 
Magnagement System; Sistema de Administración de Base de Datos) e interfaces del 
Sistema Operativo, permiten realizar mejoras a cambio de explotar las interfaces 
propietarias. En un segundo nivel, encontramos el porcentaje más alto de la inversión 
de aplicación 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 información. 
Muchas metas creadas por estas definiciones se pueden lograr con las normas de los 
integradores de sistemas que pueden tardar en ser aceptadas y expresadas por 
completo aunque también formen parte de la solución. 
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UNIX EN RED 

CARACTERISTICAS EN AMBIENTE DE RED 

El tipo de red bajo Unix que empieza a aparecer, consiste en enlaces 
princilpamente Ethernet o Token Ring, con equipos tipo cliente basados 
principalmente en PCs compatibles y equipos servidores que son "workstations" o 
multiusuarios basados en Unix. 

La razón de utilizar PCs como cliente y no algún otro equipo, consiste en la 
necesidad de muchos usuarios de poder correr las aplicaciones tradicionales de DOS 
en las PCs. El ambiente de las PCs entonces debería consistir en un sistema de 
ventanas tipo Microsoft que puede lanzar aplicaciones tanto de DOS como de Unix. 
Las PCs también requieren el servicio de archivos e impresoras; es decir, el usuario de 
la PC debería accesar los discos e impresoras de los serv.idores Unix como si 
estuvieran localmente conectados a la PC. Este servicio es parecido al que da un 
servidor en una red Novell. Con la capacidad de lanzar aplicaciones de DOS, Unix 
caracter y Unix gráfico (X11) desde cualquier servidor en la red y verlas en distintas 
ventanas de la PC, la PC se vuelve un cliente universal. 

La razón de utilizar servidores Unix dentro de las redes locales está 
principalmente en la posibilidad de correr aplicaciones de base de datos en estos 
servidores conjuntamente con las demás aplicaciones desarrolladas para Unix y 
Ventanas X11. El servidor Unix puede adicionalmente correr aplicaciones muy 
robustas. Los actuales proveedores de bases de datos SQL Oracle, lnforrnix, SyB, 
lngres y Progress, cuentan con versiones de sus productos para todas las plataformas 
Unix. Con estas herramientas, los usuarios pueden desarrollar con rapidez sus 
propias aplicaciones y correrlas en los equipos servidores de la red. 

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

• Aplicaciones de base de datos ( Principalmete SQ[)I ______________ _ 

* Aplicaciones Unix 

* Servicio de archivos e impresoras para clientes DOS. 

· • Aplicaciones "X" gráficas. 

• Comunicaciones TCP/IP, X.25, monitoreo de la red, etc. 
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Las ventajas para los usuarios de este tipo de red local son: 

* Poder correr aplicaciones de DOS simultáneamente con aplicaciones gráficas 
X11 y aplicaciones Unix de caracter. 

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

-Terminales tontas 
- PCs 
-Terminales X 
- "workstations" 
- Mainframes 

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

• Simetría. Los clientes pueden lanzar aplicaciones de cualquier servidor. 
Cualquier servidor 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 años. 
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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 servidores Unix. Esta tendencia empezó con la introducción 
al mercado de las poderosas "workstations" (Estaciones de Trabajo) basadas en la 
tecnología RISC (computadoras con un conjunto reducido de instrucciones). Los 
atributos de estas "workstations" hacen muy atractivo su uso como servidores en las 
redes locales, además 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 

Las "workstations" 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 256 mb. Esta velocidad de proceso les permite correr aplicaciones 
de tipo gráfico (CAD-CAM), etc. o bien mejorar muchos procesos simultáneos en modo 
multiusuario. 

2.- PANTALLA GRAFICA GRANDE Y RATON (MOUSE) 

Todos los modelos "workstations" cuentan con pantallas gráficas de 19" 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 memoria principal: al 
modificar este arreglo, automáticamente se cambia la imagen correspondiente. El 
mouse también permite much~a~agilidad-en la-comunicación-del-usuario-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 varios procesos a la vez. 

3.- TARJETAS ETHERNET O TOKEN RING INTEGRADAS 

Las "workstations" se diseñaron para trabajar en red local. Tan es así que todos 
los modelos tienen integrada desde la fábrica la tarjeta de red Ethemet o Token Ring. 
El protocolo de comunicación más solicitado por las "workstations" es el TCP/IP 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. 
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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 X11. Unix que originalmente 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 tamaño mediano. A través del sistema de 
ventanas X 11, diferentes modelos de ""workstations"" pueden coexistir en la misma 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 verlo 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 Massachusetts (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 crearlas, expanderlas, 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, controla las imágenes en la pantalla y el otro es la aplicación en sí. Los dos 
programas pueden coexistir en la misma computadora o en dos diferentes, 
comunicándose a través de memoria o de la red local. 

La gran ventaja de este sistema consiste en poder arrancar una aplicación en 
una computadora diferente y verla 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 fabricar 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 verlas 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 corriendo en un equipo y el servidor X 
en otro, ha creado un nuevo concepto en la computación moderna, el de un "grupo de 
trabajo". En este concepto, varias "workstations" de distintas marcas pueden estar 
conectadas en una red local y pueden contar cada uno con distintas aplicaciones. 
Cualquier usuario de la red puede correr desde su equipo, cualquier aplicación que se 
encuentre en otro equipo, como si lo corriera en su propia computadora. Esto, aunado 
a ia posibilidad de poder compartir la información guardada en los distintos discos, 
permite que diferentes personas conectadas a distintos equipos en la red utilicen una 
herramienta o aplicación en común, inclusive 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 equipos de cómputo. 

FABRICANTES DE "WORKSTATIONS" 

Los principales fabricantes de "workstations" son Sun Microsystems, Hewlett 
Packard, Digital Equipment 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 clonos 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_AeOLLO,_ot[o fabricante de ''workstations" y está 
uniendo la tecnología de ésta con la suya propia. Su línea de productos, SnaK:e, 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 Computer Environment) para fabricar clonas 
usando la nueva versión de este chip MIPSB4000. Actualmente. DEC liberó un chip 
"Aipha" de 64 bits con posibilidades de superar a los 200 MIPS. A raíz de esto, DEC 
probablemente dejará el consorcio ACE. 

IBM 

IBM entró algo tarde con un equipo RS-6000 basado en un chip RISC 
propietario llamado Power Architecture. IBM 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 participación va en aumento. 

OTROS 

Existen otros fabricantes de "workstations" como Sequen! 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 Compañia AGE Logic produce un 
programa "Xoftware for DOS" que hace esta función. Al utilizar el ambiente Windows 
de Microsoft JSB 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 ofrece un ámbito verdaderamente 
poderoso y flexible. 

Locus Computing Corporation es el comercializador independiente más 
grande del mundo en el desarrollo de aplicaciones basadas en la conectividad e 
interoperabilidad Unix-DOS. 
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SERVICIOS 

Locus ofrece al cliente servicios de desarrollo para fabricantes casas de 
software, integradores de sistemas y usuarios finales. 

El equipo personalizado de desarrolladores de Locus trabaja directamente con 
fabricantes de arquitecturas para computadoras y sistemas operativos. 

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

Locus también ofrece al cliente un laboratorio el i::ual 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 instalaciones de Locus Computing 
Corporation en todo el mundo de los siguientes productos: 

PC-INTERFACE: 

Es un software con características de red el cual permite a usuarios con PCs 
y/o Macintosh compartir servicios como son sistemas de archivos, recursos de 
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 
copy en DOS. 

Los recursos de impresión se hacen por medio del spooler de Unix yloXenix-sin·-----­
importar que la aplicación esté en DOS. 

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



.. 

BENEFICIOS: 

* Requerimientos de memoria mínimos. 
* Servidor Unix y/o Xenis 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. 
• Ejecución de comandos Unix desde DOS y/o Mac. 
• Soporta PCs remotas. 
• Soporta MS Windows 3.0. 
• Soporta ta~etas Ethernet, Token Ring y puerto de comunicaciones RS-232: 

DRIVERS ETHERNET. 

• 3Com 501,505,523 
*Digital Equipment Corp., DEPCA, DE100, DE200 
• Excelan 
• Racal lnterlan 
• Ungerman 
* Westem Digital WD8003 E.EB y EBI 
* Westem Digital WD8013 EBI 
* Westem Digitai.WD8003 E!A(MCA) 
• Xircom Pocker Ethernet (paridad gemela no es soportada) 
* NW 1 000 y NW2000 

DRIVERS TOKEN RING 

• Ta~etas IBM (4 y 4/16) 

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

* SCO Open Desktop 
* AIX 
• Interactiva 
* ATNT 
* DELL 

Existen 45 distintas plataformas de PC-Interface (servidor) y se cuenta con 
PC-Interface para DOS con soporte a Windows y PC-Interface para macintosh. 



TCP/IP PARA DOS 

Es un producto de software el cual permite a computadoras personales 
basadas en DOS comunicarse con una gran variedad de servidores Unix y/o Xenix 
más 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 TCP/IP, TCP, UDP, IP y ARP. 
• Bajos requerimientos de memoria. 
• Protocolos estandar FTP y TELNET. 

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

TELNET (procesos remotos incluye emulación de terminal VT220 e 
incluye modos de emulación H19, VF52 y ANlY X.364) 

• Aolicaciones de red distribuidas. 
~ltifunción de estaciones de trabajo. 

TCP/IP 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 utilerías incluidas en TCP/IP para DOS. 

Las ta~etas de comunicación soportadas son las mismas de la lista de Pe­
Interface y en TCP/IP para DOS no está soportado el puerto de comunicaciones RS-
232. 
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ESPECIFICACIONES TECNICAS 

Velocidad ........ 1 OMbits/seg 
Protocolo ........ CSMAICD 
Nodos .............. 1 a 1023 

• 
THICK (RG-11) 500m 

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

• Máximo 3 segmentos 
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-3COM 
·- EXCELAN 
- MICRON 
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-SMC 
-INTEL 
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VARIANTES EN INTERFACES PARA PC's 

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

Coaxial Delgado (300 m/seg.) 
_ Cableado Coaxial Grueso ( 500 m/seg.) 

Par telefónico (150 m/seg.) 
Fibra Optica 

- Conectividad hacia otros sistemas 
-Norma 802.3 (IEEE) 
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- Creada por IBM 
-Alta Conectividad en IBM 
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- Buen rendimiento 
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Velocidad .••. 4 ó 16 MBits/seg. 
Protocolo .... Token Passing 
Nodos ....... 1023 
Instalación ... MAU's 

STP/IBM tipo 2 
Cableado UTP 

FIBRA OPTICA 
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El conjunto de Chips para Token Ring 
se desarrolló conjuntamente entre IBM 
y Texas lnstruments. Casi todas las 
interfaces Token Ring se basan en el 
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- 4 Mbits/seg. 
-Topología de Estrella distribuida 
-Norma 802.5 (IEEE) 

. -Protocolo Token Passing 
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Chapter 7 

Working fronz the command line 

In Open Desktop, you can control your computer by clicking on or dragging 
icons <Jnd by selecting <Jctiuns from menus. Such graphical environments 
(also called grapllical uscr interfaces or GU/s) were not widely used until com­
puters with the r.-c¡uired m<-n10ry and speed beca me generally available. 

Prior to the development of CU!s, most communication with computers was 
through the command fine. A command line is a line on the screen on which 
vou type commands (instructions) to your computer. lt 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 
usi1fg the computer because it rec¡uires that obscure commands be remem­
bered and entered in a precise! y ¡>rescribed way. The command line interface 
remains a powerful too! beca use ir provides direct access to operating system 
and nehvorking 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. If 
yo u do most of your work on the Desktop, yo u can skip Chapters 7 through 
24 until yo u need to k.now how to interact directly with the operating sys- · 
temor networking software beneath the Desktop. 
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Operating systems 

66 

The Open Desktop graphical environment provides a simple, intuitive way 
for you to work with your computer. Beneath the Desktop, hidden from 
view, is a complex package of sophisticated software. Your computer does 
not understand icons and scroll bars; it operates in a language made up 
entirely of O's and 1's. Between that binary language and the graphical 
envimnnwnt Me many layers of software, each n1l1re sophisticated than the 
one it is built u pon. 

An opcratiJLg systcm is a group of prngrams that provide basic functionality on 
a computer. These prngrams opera te your computer hardware in response to 
commands like copy, sort, and print. Applications and other programs can 
use these commands without worrying about the specific signals that make a 
disk drive work on a particular computer. Beca use the operating system takes 
care of such low-level concerns, programs can be more portable and easier to 
write. An operating system can be seen as a set of functional building blocks 
u pon which other programs depend. lt also manages computer resources and 
re"Jives resource conflicts, as when two programs want to use a disk drive at 
the same time. 

Open Desktop is constructed on top of the UNIX operating system. The UNIX 
system is used on a wide variety of hardware, ranging from personal comput­
ers to supercomputers. lt is characterized by its rich assortment of basic tools 
(or utifitics}, and by its ability to support multiple users running multiple pro­
granls at the same time. Programs written to run on U' ·< operating systems 

. will run on Open Desktop. See Chapters H through 13 1ur 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 computer. 
Open Desktop can also run most DOS programs. lt does this by translating 
the DOS cnmmands into equivalen! UNlX commands. As discussed in the fol­
lowing chapters, you can use either UNIX or DOS commands from the Open 
Desktnp command lines, and you can read files from either DOS or UNIX 
disks. See Chapters 14 through 1H for information about working with DOS 
commands and files. In addition, see "Using DOS utilities" (page '!'!) 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 UNlX operating system, Chapters 14 through 18 assume 
you are airead y familiar with DOS. The DOS chapters focus on using DOS 

with Open Desktop and the UNIX operating system. 
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Table 7-1 

DOS 

a ttri b 
cd 
chkdsk 
cls 
command 
comp 
copy 
date 
del 
dir 
dir/w 
diskcomp 
diskcopy 
edlin 
erase 
exit 
fdisk 
find 
forma t 
mkdir 
m o de 
more 
print 
ren 
rmdir 
sort 
time 
type 
xcopy 
>> 
< 
1 

\ 

. ·.:;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 comrnand processor (shell) 
cmp, diff compare two files 
cp, copy copy a file :'}1 
date display system date 

··:· 
rm remo ve a file ,, 

ls -1, l show a long list of filenames -~ 

~·¡ 

le show a list of filenames in columns ;¡ 
1':·. 

diskcmp compare contents of floppy diskettes 
., 
1 diskcp copy floppy diskettes 

vi, ex, ed, sed use simple text editor 
rm remo ve a file 
exit exit curren! command processor (shell) 
fdisk configure hard disk partition 
grep,fgrep,egrep search for a sequence of characters in a file -·-¡:--, 

formal format a floppy diskette 
mkdir make a directory 
stty v iew 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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· · 7. Working from the command line 

Networks 

68 

A network is a group of interconnected computers. Each computér 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 site direi::tly by a high-
speed cable, usually an Ethernetn< cable. A wide-area netvvork (IVAN), which 
can be worldwide, connects computers at different si tes by transmitting data 
over telephone lines. 

A network might be arranged like this: 

local-area network 

1 08/2®1 ~ 1 UNIX®[ IULTRIX'"I lsunOS'"I 
...... ··.·· Ygtll~d1~~ i 

1::::1 ,;;;;v®¡-'%,..--
~ dral-up phone hnes to 

widc-a..rea nctwork 

This rietworkconnects different types of computers running 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: 

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

• execute commands on another computer 

• copy files from one computer to another 

• exchange mail messages with users on other computers 

• share software between ·computers 

• share printers, hard disks, and other devices with other computers 
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. More informa/ion aboul commands 

Befare you can use any of the networking commands described in Chapters 
19 through 24, you rnust have the required networking software properly 
installed ;md configured. Ask your system administrator which networking 
sofhvare your system uses. For networking installation and configuration 
instructions, see the Insta !la/ion ami Updatc Cuide and Administering Nehuorking 
5cn·icc:; in the 5ystnn Administrntor's Cuide. 

Entering commands 

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

Gefore 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 ch<Hacters. Other comrnand line editing keys rnay be available, 
depending on which shell (page lOR) you are using and how your systern is 
configured (see your systern adrninistrator 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 prograrns. 

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

You can also run rnost 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 fnr infor­
mation about using it off the Desktop. 

More infonnation about commands 

There are hundreds of UNIX commands, and most ha ve many options. Only 
the rnóst useful commands and options are covered in the following chapters. 
This book is intended only as an introduction to using the UNIX systern. 
Many books are available on just about any aspect of the UNIX systern. 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"). 
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· "7. Working from the command line 

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

man commandnamc 
' Substitute the name of the command for commandnamc (you can also use the 

more graphical xman commánd instead of man). · 

Tu read manual pages from the De,;ktop, double-click on User and Administra­
lar Ma11ual Pagcs in the Help Library window. Then double-click on the ~~ .n­
ual page you want tu see in the command summary or table of contents. ~e 
Chapter 4 for more about u,;ing 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 
rnan(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 

tv1ost of your communication with the UNIX operating system is through the 
Desktop: you point and click on objects, and the Desktop tells the operating 
system what todo. 

Tu communicMe 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 vou finish entering commands, you can close the UNIX window by 
entering the exit command on the command line. You can also close it like 
nny other window by selecting Exit from the File menu. 

Entering UNIX commands 

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

Entering a command is like engaging in a dialog with the operating system. 
You wait until the computer gives yo u a prompt befo re 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 command comes first, 
then the options (which are usually indicated by a "-" in front of them), then 
the arguments, as in the following example: 

sort -r myfile 

In this example, sort is the command, -r the option, and myfile the argument. 
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The option -r specifies that the sort is done in the reverse of normál arder; "-" 
indica tes that the letter "r" is an option, which sets so me sort of special condi­
tion for the pro¡,>Tam. (Different programs ha ve different options.) 

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

Note the UNIX system is case smsitivc: that is, it assumes that SORT, Sort, and 
sort are diff•"rent commands. Most UNIX commands are all lowercase. 

SpecifiJing command input and output 
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Many UNIX commands require input and out¡mt; that is, some information to 
read and process, and somewhere to store the results. lf yo u 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.· 
(TI1ese are, respectively, your keyboard and your screen, which is why infor­
mation is read fromand written to your terminal unless you tell a command 
to use another destination.) 

ln the example, sort -r myfile gets its input by opening the file named myfile. 
13ecause 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 treatfilcl as its input, and send its output to Jile2 (that is, the con­
tents ofjilci are sorted and the results are placed infilc2.) 

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 na me, containing the 
output of your program; that is, the contents of the existing file will be 
overwritten. 

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

sort < filel >> file2 

appends the output from sort onto the end ofjilc2. 
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Abortín~ a command 

Running a sequence of commands 

There are three ways to runa sequence of commands: 

• You can run them individually by typing them at the prompt, either on 
oepilrate lines or on f' · 11ne Jine separated by semi-culons; 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 illl operi\te on the Silme data file one after another, you 
can run them as a pipclinr. 

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 exarilple: 

sort filename 1 uniq 

uniq is a program that reads fines from its input, copies them to its output, 
and elimina tes duplica tes; that is, if it reads the same fine twice it i¡,'llores that 
line the second time. This pipeline sorts the fines in filma me, 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). 

You can stack commands up in a pipe by separating them with a" 1 "symbol, 
and yo u can send the final output of a pipe into a file with the ">" symbol. 
For example: 

sort filename 1 uniq 1 wc > words 

This pi pe fine e reates a file called words, containing a count of all the words 
that occur on non-identicallines infilename. (wc is a program that counts the 
number of words, fines and characters in its input.) 

Aborting a command 

Press the (Del) .key. 

This is a quick way uf recovering frum a cummand that is still being executed. 

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

(Sorne systems use the 
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Sorne programs deliberately ignore the (D~I) key, such as the vi editor, the 
shells which process your commands, and the 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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Chapter 9 

Finding your zuay aroLtnd 

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

Identifying the current directory 

To identify your current directory, type pwd and press (Enter1. 

The current directory is the one yo u are currently working in. pwd stands for 
prinl working dircctory. The word ¡;rinl is used instead of display because the. 
UNIX system was developed in ·the days of teletype terminals, when al! out­
put was printed. 

Viewing the contents of a directory 

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

ls lists the files and directories in the current directory. 

To view the contents of a different directory, en ter: 

ls directory 

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

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 all files, split into columns 

lf give a listing of all files, split into columns, with directories followed by a 
slash (/) and runnable programs followed by an asterisk (•) 

Ir list the cnntents of the current directory. lf it contains any subdirectories, 
list their contents afterwards. lf they contain subdirectories, continues 
listing their contents indefinitely. (1l1e "r" is for rcwrsivc; for more about 
directories, see "Specifying directory na mes: (page 77).) 

lx give a listing of al! files, ordered in rows • 

See the ls manual page for more about these commands. 

Viewing the contents of large directories 

7G 

The contents of directories that contain many files will scroll 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 :r,•c·r~; to see the next page, press (Spoce). 

In this command, ls is piped ( 1) to the more command. See "Running a 
sequenc.e of commands" (page 73) for more information on using pipes. 
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Specifying directory Hames 

The L;NIX :--v:-.tern :--!tlfL'~ file::- in rfin·ctorit·~- .-\ director\' c1n cunt~tin file~ nr 

{l~IH_'r dircch1rir:-•-.;. E,~t·h u:--l-'r l1~1~ .1 !JO!f/1' din-_•Ltllf\l. Y1n1 Glll kt•t•p J'llllf per:::.on.ll 
fiit-·::. in _\'tlLJr IH'flll:.' din-•L'!clr!', tll. crf';llt· ~trhdin-•dorit•:--; wi:hin it tP ~hlr(' fill'~ 
rl·LJtin.~ lll ct•rt.Jill c;ltt',t_;tlriP::.. h1r C.'\:;11llplt•, yPur per:.Pildl dirL·ctor:v structure 
mi:-;ht ft,"k lik•· thi>: 

..... ': ¡ 

tla·IHllllt' di,rt•o..:h,rv; (tnll,tirh ... 

o\ioll.'ll1 liiP 

olli>dir¡•cllll\' Cllr1t;1ir1in,:-; rn;1il ft~ldt•r:; 

d rndil ft~ldl'r 

.motlwr rn;1il folder 
subdirectt~ry containir1g work files 
a file called proj1 
a file caiil'd l'rnj2 

/uki!orlt-.':' io tlw htnne dir<>ctor\'. lt i> loe<1ted in thc· /11 Jilc>y>l<'/11. Within 
/ukiwrlr·,;,; tlll'rl' ;1rc· onrnP :;y:;tem filt>o (.¡,ro(i/,· and .login) and "'111<' directorie:; 

· (l!!llil/ddcr.' ;1nd ;cork). E;1ch of the directorieo CPntain:; fill's pMtititH1ed accord­
ing tu tlwir purpos<>; this mc>kes it ea:;ier tu keep track uf a large wllection of 
files. 

1 
NOTE This e\;1111f11l' is simplifiPd and io intendl'd lo shmv the otructure uf il 
home dir;;ctory, r10t ;m actu<JIIisting f'rovided hy a f11'ogram such as l. 

The file:;y:;tc•m otructurf.' rpsemhlt>:; an up:;ide-down tn;e; eoch branch is n 
directurv or subdirectory, ;md e.1ch lpaf is a file. The main sterl! is knPwn as 
the root directory. Each directorv ond fill' can be identified by a unique path in 
thl' t re e. ' 

To specify the poth to a directPry or file that is nut in the curren! directory, 
yo u must give either an a/Jsolutc or ,1 rc/ativc path. 

An ilhsolute path lists all the directuries and subdirectoril'S you must enter tu 
reach the target file, stMting at the root (/) directory. Fnr example: 

/us r !frcd /1 u o rk/tn rgc 1 

rders tu the usr directory within the roo! directory, which contilins the sub­
directory Jrcd, which contilins ilnother subdirectory, work, which contains the 
file ur directnry Cillled tnrgct for which yo u are looking. 

Guild a relative pnth by specifying al! the directuries and subdirectories you 
must enter tn rench the target file, starting frnm your current positinn in the. 
file:;y:;tc·m. (Tu find out where you Me, :;ee "ldentifying the current directory" 
(poge 75).) 

. ' . 
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9. Finding your way around 

For ex~mple, ouppnsing you Me in /usr/mc, ~nd want to specify a path to 
/usr/frcd)work/targct. You c~n get there by the relative path: 

.. /frcd )wo r k/ la 1;'\( ·t 

The " .. " symbol in your current directory represents the pare!(/ of the current 
directory, or the directory• which is one le,·el closer to the root directory; for 
ex~mple,frcd is the parent uf work. 

Yuu may abo see a "." symbol in a listing of your current directory. This 
refers to the current directory itself. For example, to refer explicitly to a file 
calledfi/cnmne in your current directory, you could type .lfilrnamc or filma me. 

Finding a file 

78 

Tu check if a file is in the current directory, type ls myfile and press (En ter). lf 
it is present, the file na me is displayed. 

Yo u can search for more than one file in a directory, but the files should ha ve 
similar names for this to be practica!. For example, supposing the current 
directory contains m y, myfilc1, myfilc2, myfile3, myfile4 and myfilc10. To find all 
files that ha ve names starting w.ith my, type ls m y• and press (En ter). 

The names of all files in the current directory that begin with my are listed. 
When you append an asterisk (*) wildcard character to the partially defined 
filename in the command, the system expands this to match filenames in this 
directory that start with my and are followed by zero or more characters. The 
asterisk wildcard "matches" any sequence of characters, including none at all, 
so m y• matches my as well as myfile. 

To loca te files with only one additional variable character, use the "?" wlld­
card character. For example, type ls myfile? and press (En ter). 

TI1e system displays myfilc1, myfik2, myfile3 and myfile4, but not myfilelO. 

Typing ls myfile?? and pressing (Enter) results in the filenarne myfile10 being 
displayed. 

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

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

TI1is will list all the files starting with myfilc, followed by two digits in the 
range one to five. (Yo u can also specify a range of letters, for example [A-Z] or 
[a-z], and you can create sets of characters for which to search. For example 
[A-Cl-90] matches the capitalletters A, B, C or any digit.) 
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Crmting dil,·ctnrics 

Locating files outsidc your wrrcnt dircctonJ 

T" lue<1te ,1· file that is 1101 in your current directory, for example, myfilc, en ter: 

find 1 -na me myfile -print 

find sr•,Ht'iws the· spvcifie·d din•clory ,1nd ,1!! directories branching fnun il. The 
direlli<>r1 "f the >e'arch can be frorn the ro"t (/) of lhe filesvstem structure, ,)s 
i11 tlw é'\,lillf'le ,\bl'\'l', ur rei;Úivt< to yllur currt<nt pllsition ;;1 the filt•systern (or 
\Vhel'l:'\'Pr ynu ~pecify). 

-name a11d -prinl.m· "pti"ns to lhe find command for spccifvi11g tlw llame "f 
the file· tll seMch fm ;111d printing (displaying) the names of ;¡llm.1tching files 
tll1 IIH-· ~Ln'L'Il. 

Clzanging directories 

To ch<11lge din·ct<1rit·s t" ;1 subdireélory of the current directory, enter: 

cd mydir 

In the example.;1l1ove, mydir is calll'd a reiMive p<llhname because directions 
to it ,1re giver1 rel;1tive to tlw currr!rlt .di.rectory. You rnay a !sil use al"olute. 
f'cllhn,lrne•s with cd. Absolute• f'<lthnames sp¡.ocify directions tll :1 din.•ctory 
fn•m the top-IPvl'i (rnol) dirL·ctory. St>e "Specitying dirc·ctory n.lllles" (f'!l).;é' 77) 
f~1r in:,tructilnl:-. (111 u:-.ing p.1thn¡llllP:-.. 

T<> return to tlll' f'revrous directorv frorn mydir using the relative p<1thn,1rne 
rnl'lh< •d, c•nter: 

cd .. 

Creating directories 

To cr<eilte il directory called nnudir, enter: 

mkdir newdir 

You may use either absolute or relative pathnames. The exilrnple above cre­
<1tes a s1;bdirectory c1lled lll7Udir in the current directory. 

Directories Me created with ~ccess permissions that can be modified by the 
owner. FPr more information on permissions, see "Changing access permis­
sions" (page í\4 ). 
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9. Findinx your way around 

To create a directnry, you need to h;we write permissions for the directorv 
within which you wish to cre<lte it, and your new dir.-ctory name muot be 
uniqu.- in this directory. 

Rcmoving directorics 

8() 

Tn renmve a directory called olddir, enter: 

nndir olddir 

You rnust not remove a directory with nndir unleS> it is empty (coot<1ins no 
fil.-o or subdirectori.-s) ami you llave writ.- p.-rrnission. See "Removing fileo" 
(p<lge '!2) ,md "Ch¡¡nging access permiooiuns" (~1;1ge K4). 

You C<ln not rernov.- ,1 dirl'ctor¡: if y~>u i\rl' in it. To remove tlw currTrlt dirc!C· 
tory, first changt> to ¡motlwr directory. 
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Working Iuith files 
----=-=::---=--==-------'=-==-=-=-==-=-======--=--=-====== 

;\ fiJ,. i, tlw [l,¡,ic unit in which tlw UNIX system st<Jres infonmtion. Wllile 
\'<>LI m.w sc·t· rc·f,·rc·nces to sub-unih, such as records ~mi fields, tlw file is tlle 
"n;lllest block of inform,lti<lll th;lt is stored by name ;md recognized by the 
Ui'~!X ~v::;tl'rn. 

Alth"ugh nwst of vour work with files i, done with Desktop tuols (such .1s 
Edit), the UNIX oystem f>rovides a rich assortment of t"ols fi>r manipulating 
fil,.'s fn>111 t!Hc· e<llnrn;lnd lim•. Toob Me ;wail;ll>le to wmk with files (inoving, 
wpving, deleting ,md changing them) ami to work within files (se..rching for 
inf<>rm;lti<lll, editing, ,1nd S<>rting). -· 

¡\1oving and copying files 

W!ll'rl v<>u rnovc a file<, yo u <He placing it in another directory (or under ilnother 
nan1e in the s;11ne directory). When you co¡ry a file, you are creating a dupli­
cilte, which occupies additional space in the filesystem. When you create il 

new link toa file, you are giving the file an additional na me: the file is stored 
in nnly one space, but the linked na mes may appear in severa! directuries. 

Crenting files 

Yc>u crea te a file whenever ynu make a copy of a file, edita new file, or cause 
the out;1ut of a command to be directed toa file that does not yet exist. See 
"Specifying command input and output" (page 72). 

Although you will usually use Desktop editors to create or change files, you 
can edit files frnm the UNIX command line with the vi editor. See "Using vi" 
(page WY). 
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Moving files 

To move il file tu ilnother directory, enter: 

mv filcnamc destina/ion 

wherefi/cllalllC is tlw 11<1nw of the file you want to 11Hlve (~1ren:ded by ib path 
if it is in il directory other than the current '"'e), ami destina/ion is the ~1ilth to 
tiH·' directory where you w.mt to pul it. Tlw file dis.lppeilfs fnnn it's originc1l 
direct<Jry ,111d reoppt>Ms in the de.>linnti<Hl direct<Jry. 

T" change the na me uf a file withi11 the curren! directorv, en ter: 

mv old 11cw 

wlwrc• o id is the file's curren! n.mw, ,md 11cw is tlw file's nc·w na me. 

Y<Ju C<lll co111bi1w thesc• techniqLws lo 111ov·c• <1 file t<J :1 diffc•rc·nt directory nnd 
gin· it <1 1ww 11.1111c• at tlw s.11ne tinw. F<Jr ex<1111ple: 

mv chapter. 1 /u/workgroup/finished.chapter. 1 

m<Jves c!m¡,tcr. 1 t<J /uj¡oorkgroul' and renan1es it finislicd.clin¡,tcr.l at the same 
time. You c,m only use this technique tu move files if you ha ve write permis­
sion lo them. 

Copying files 

To ln,lke <1 copy uf il file, t'11ler: 

cp o/d IICW 

whc·re nld is the ll<llne (preceded by its p<lth if it is in il directory uther th.1n tlw 
e u rrent une) of the file yo u w:1nt tu copy, ,md ncw is the ncllne for lhclt CPf'Y· 

11cw dues not ha ve tu be in the silme directury as old. See "Moving files" (this 
p<1ge). 

Combini11g files 
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You can combine two files, end te> end, using the cat command. cat simply 
copies its input to its output. You use it like this: 

cat file1 file2 > file3 

wherefile7 andfilr2 are files tu read (the input) andfi/d is the name of the file 
to e reate (cat's output). cat reads file1 writing a copy of it to file3, then reads 
filc2, nppending it to file3. 
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Linking files 

ln filel file2 

.-\ ii1i!: is ,1 11ew lile· ll;llllé' (or "lirtk") th.tt rc·fl·r> to ~ file that ;1lready exists; in 
ellect, the file h<Js two (or more) n,lrnes. The na mes, ur Jinks, dt' not need to be 
in the S<ll1le dirt>Ctory, or h~\·c· the s.lllllé owner. 

Ytn< can use links ;\S a shortcut to edita file in another directory, by creating a 
link to the filé' ;l!ld kt•eping the link in your horne directory. Then, whenever 
V<H< w,1Jlt ttJ e-dit tlw fiiEJ, instPad of ch~nging to the other directory, you can 
iust eodit tlw link. 

You Cilll itbo ust> link> as il shortcut wht>n changing directuries. Create a link 
toa director,; u:,ing the -s (svmbnlic) optinn, and cd intn the link. For example, 
Sttf'P"se you work i11 !u/workgrnu¡J/fasko/projcct/(}7 and your horne directory is 
/u/me. Ynur ntJrtn<JI Ctllnrn~nd to work '"' ~ file is 

cd /u/workgroup/tasks/project/01 

but vou·ciln crea te a link: . . 

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

thilt cre<Jtes a link in your current directory. Then you can move around like 
this: 

p· ... ·d 

cd 01 
p· .. ;d 

Thc• -s option means that the link is symbolic; it points tu a file un a different 
filesystem, or tt> a dit'ferent type uf file (such as a directury). 

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

Changing files 
----------~-------------------------------

Yo u can change files by al tering their names, changing their attributes (per­
missiuns or pro.perties), and working on their contents (for example, by sort­
ing them). These operations can be performed on the Desktop, but can also be 
accomplished from the UNIX command line. 

·,. 

83 

. ''l ·--



, 111. Workilzg witli .files 

Renaming files 

To renanw a file, use the mv command. Fnr example, the command: 

mv filel file2 

remmesfi/t'l tu(ilc2. 

Y\'" can U>e thi> tt-chnique to rename directllrie> if you ha ve write permission 
tll tlwrn. 

Clwnging nccess pennissions 
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lf Y" u c;lntH>t lllllk ata file, you prohably do not ha ve rcad permi»ion for thilt 
file. 

T" find out if yo u h~ve read permission, en ter: 

!filen ame 

lf the >ewnd ch<Hacter positilln in the ten cllar<Jcter field at the left of tlw list­
ín¡..; is "r ", the owner of the file has read permi,ion on the file. The login 
name of the file\ owner ;, listed in the second field in the listín¡..;. lf you are 
the file's owner but the left (owner) read permi»ion is not set, you can give 
ymrrself r<c-;ld permi,ion like this: 

chmod u+rjilcnamc 

This chmod command rnodifies the perznissions on filcnamc so that the 
owner (denoted by "u" for user) is given read permi>Sion '(denoted by the 
" ,, ) r . 

Only the riwner of a file can use chmod to alter the permissions on that file. 

To give yourself permission to write to or exccutc (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 file. 

You can znake a file publicly accessible usin¡..; the o+ form of the comrnand 
("o" is for olht>rs, meaning all other users of the system.) 

To revoke permission to read, write or execute a file for a type of user, use a 
"-" instead of a "+ "; for example, to revoke read perznission for other users, 
use: 

chmod o-rfilcnamc 
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Sorting files 

Tu sort il file contilining lines uf text or numerical datil in il vilrietv of wnys, 
use sort. For example, to sort a file (cnlled filt'llamc) cuntaining liileS of text 
itltll dictillnary order, regardless of upper- or lowercase: 

sort -df < filename > sorted 

The -d uption specifies that "dictionary" order is to be used for the sorting 
f'rtlCess. Tlw -f option means that luwercase letters are folded into uppercase 
(c1pit;1l letters) for purposes of comparison. The file called sortcd contains the 
result of the smt operation unfilcnamc. 

To cnrnbine two files in tu une new file, the contents of which are sorted, en ter: 

sort -u file1 filc2 > file3 

This cnoates a file cnlled filc:l, containing the sorted, merged contents of filel 
and filc2. (sort sorts the files as it merges them.) The -u option tells sort to 
make sure that eilch line infild is unique; thilt is, if bothjilcl andfilc2 cuntain 
an identicalline, only une copy uf the line will be written to ji/d. 

The -r option reverses the order of the surt. Use the -n optiun when sorting 
lists uf numbers, so non-numeric characters in the numbers (minus si¡.,'lls, 
decimal points, and leading spaces, ~or example) are not sorted incorrectly. 
The -M uptiun rnakes sort assume tliat tlie first three characters of the field 
being surted Me months (like jAN, FEB, i'v!AR, and so on) and sort them into 
d,1te order. 

Yo u can make sort pie k nny portion of a line on which to base its COillfMrisons. 
For example, tu .'urt a list of names fullowed by months un the ba:,is uf the 
month: 

sort -M+ 1 < file na me> sorted 

will sort ~ file containing lines like 

into 

J.::..N 

:nz:~: ::.r. 

The +1 option tells sort to make comparisons between lines on the b~sis of tlw 
secnnci field of each line. (A field is ~ sequence of characters separ~ted by 
sp~ces or tabs; sort counts tields starting from zero.) So the "month" abbrevi­
ation on each line uf the file is used as the b~sis for the sort oper~tion ~bove . 

• ,-~. ' ;¡- •• • •• ' 
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lf you hove a file where data recnrds are m,¡de up of fields separated by some 
special character like ,, colon ":" (e<llled ¡¡ ><7illl'lilor), yo u c~n tell sort to use a 
different separotor by using the -tscparafor command. 

Fur example, -t: CilUS<'S sort tu split lines into fields separated by colons. 

Looking inside files 

The UNIX system does nut nonn.1lly distinguish between types of file. There 
are manv different types uf files in the filesvstem, sume of which yo u con work 
on and snme of which you should avoid. For exilmple, you con edit text files 
with the vi editor, and you ciln olsu reild in .111d edit progrilm files with it, 
illthough this is nota useful thing todo. lt is more efficient to use the specific 
UNIX tools for identitying the type of informatinn files contain. 

Identifying file hjpe 

Ynu Cilll find out what type of information J file contains using: 

file ftlcnatllc 

file looks at the contents of il file ;¡nd tries to determine what type of informil­
tion the file cnntilins. file can tell whether it is an executJble progrilm, con­
tJins dota used by a prngram, or is text in English or ilnother languoge. 

lt is ¡¡ guPd idea tu use file before examining the contents of a file as desCI'ibed 
bel .. w; if yo u try to l'Xillllin<' .1 ·bin;lry (or execut~ble) file yo u may render vour 
displ;¡y unre<~dable, ln:c1use bin,¡ry files uften wnt<1in ch<Hacters that are 
inteq,reted as control wd<•s by the termin;1l. 

Prc:viewi11g files 

8(, 

To loo k at the first ur l,lst lines of il text file, use head or tail. For example: 

he á d ji/ CIIIIIIIC 

displ.1ys the first ten lines of Jilcna11tc, while: 

tail filcnamc 

displays the last ten lines ofjilcll!l111C. 

lf you use a nurnerical option, for example -20, head or tail will di:;play 20 
lines instead of 10. 

User's C11idc 
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Viewing venJ short files 

Yuu c1n luuk ~~ the contents of a shurt file, using: 

cat)ifcttaHtc 

Lookin:.; insidc files 

. cJt C<H1CIIIen<1te> its input to its output. This means that cat sendsfi/ellillllC to 
vuur winduw, for V<'ll to read. (As vuur output is usually your window, cat 
sends its input there unless vou te\\ it t0 use an output file). 

Y<lu c;1n cat mure th<m une file ata tinw; the files are listed une after the uther. 

1-iint: if v<•u d" nut know wh;~t is in a file you want to cal, try using: 

CJt -V ji/CillllllC 

This will Ciluse ;mv unprintable characters' in filc•wme to be displayed in a 
m<H111er th<1t willr1ut corrUf't your winduw. 

Sc>e "Combining filc>s" (page H2) for more infuri11ation about cat, input, and 
uutput. 

Viewmg longcr files 

Tu lt>nk ;lt the contents of a file that is to? big to fit in a single window, enter~ 

more filcllnmc 

more disf1lavs files <.>ne page (window) at a time. After filling the winduw 
with te:>et, more will disploy the prompt :c .. ::-,,. Tu see more, press (Spoce). 

vVhile more is nrnning, you Ci\11 smrch fur text in a file by ent<>ring" "1" ful­
luwed l'y so me text to find; for example: 

/something 

wi\1 make more search fnrward until it comes to the next occurrence of the 
word "something". 

lf you accidentally read past a piece of text you want to lonk at, press b to 
jump bnck i1 page. 

To q u i t more, type q. 

There Me a vMiety or" other commJnds which more recognizes. 1 f yo u want a 
list of them, pres; h fur help when yo u are viewing a file using more. 

,. 
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Searching files 

lf you want to find which file wnt;lim :,ome opecific word or words, there ;ue 
UNIX tools to help you. Yo u Ciln se;1rch files r<lpidly to loca te a known piece of 
text, or you can search files more slowly lo loca le il piece of text w~1en you nre 
unsure of the spelling. · 

Searching for text 

To search .1 file for .1 specific piece of text, en ter: 

fgrep tcxt filc1 [!ilc2 filc3 ... ] 

fgrep ("fast grep;" see "Using wildcnrd,;" (this page) for more.abnut grep) 
se;uclws all the files in filc1, filc2 and so on for the specified tcxt, and report,; 
(1nv 111(1tches. 

To se;uch ·fnr a text cont;iining spaces or t.lb chnracters, endose the text in 
quote 111.1rks. 

To se;uch for a text containing quote mnrks, put il backsla:,h immediately in 
fmnt of each quote chnracter within 'the text. 

lf y•>u are not ,.,u re whether the text i,., upperca:,e, cnpitalized, or all l<nverca,;e 
letter,;, type fgrep -y. fgrep will then ignore the case, and report allmatches. 

To see allline:, in ;1 file th.lt do 1101 contain the text, type~ fgrcp -v. 

Using wildcards 

88 

You can senrch file" for text when yo u are unsure of the spelling uf the text by 
using wildcards and grep. (grep is an acronym for "global regular expression 
print;" ,1 "regular expression" is a complex wildcard.) For example, to search a 
file for the word "center" when you are not 5ure whether it is spelled the 
American way ("center") or the 13riti,;h way ("centre"), or even if it is present 
in another form ("central:' or "centrally"): 

grep 'cent[er]' filename 

The "[er]" is _a se/ containing the chor.1cter> "e" .111d "r ". Thi:, means that grep 
will search for the text "cent" followed by either an "e" oran" r ". (1l1e >ingle 
quotes are needed becau,;e otherwi,.,e "[er]" will be interpreted as a wildcard 
by the shell, befo re the cummand is pas:,ed to grep.) 
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Scarc/1ing file,; 

lf you know that you want either "centre" or "center:' but not "centrally" or 
oome other combinatiun, yo u can oearch for: 

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

The "\ "means "followed by a literal spnce ch;nacter." (Remember, you need 
tu enclu,;c• the :,eMch text in single quotes because it contains a space.) So 
'ct·lll[er][er]\ 'wil\m;~tch "centre" or "center" but not "centerpoint "becausP 
the two chMacters Me nut fullowed immediately by a space. 

You can pul more th:1n two ch<Hacters in a set. Fm examf'le, you can se<Jrch 
for ,1rw char:1cter i11 tlw oel [AGCDEe1bcde]. To save typing, you can enter this 
oel ,lo [A-Ea-e]. wlwre the "-" indic<1tes thilt your wildcard is a rnngc of ch.H­
,lcters. ,-\ltern:ltivelv, instead of usi11g the "[ ... ]" set notation, you can search 
for tlw Sfll'Ci:ll set "." (that rnatches any character except a newline). 

T" st><1rch for a sequence uf characters in a set that repeats an indefinite num­
ber of time,;, vou can use the "•" symbol after the set of char;~cters for which 
you Me searching. "'" matches zero or more occurrences of the preceding 
wildciircL For exarnple: 

grep 'cent.t' filename 

senrches(ilclliiii/C for the.letters "cent" followed by a sequence of zero or mnrt> 
ch<1r,1cters matched by "." (the set m,1tching any single character). 13ecause 
"." matches everything except a newline, this wildcard will match "center", 
"center'', "centr;l\", ";1ccentuote" tlnd "centipede". 

Yo u Ciln o !so miltch ,1nything that is no! part of a set. lf you want to find every 
line th:ll contains a "cent" unless it is in "centipede" use tlw following com­

. Jl1í11ld: 

grep 'cenWi]' filename 

The "'" at the beginning of the ,et rneans "match any character cxccpt a 
rnember of this set." 

Yo u can seMch for text at the beginning or end of a line, using the "'" or "$" 
symbols respectively. For exarnple: 

grep ''begin' filename 

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

grcp 'cnd$' filenamc 

matches alllines with the string "end" as il terminator. 

' . ~ -. •l· . ' 
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Fí11ding out 1ww large a file ís 

Yo u c~n find out how IMg<c' ;1 file io by using tht> wc CO!lllllilnd: 

wc t ile 
'i ': _,. 

wc counb'the number uf lines, words, ami ch<Jrackrs in a file (in th;1t order). 
Y" u c.m t"t' wc to get 'f'ecific totab in <tnv ordt>r using tht' nptions -l, -w, or-e 
t" st;l!td for lim•s, worcb ur chM<lCters resfWclivl'ly. Fur ex.1mplt>, to set' the 
number uf ch<Hitct<>rs ami lint'o in¡¡ file (in that order): 

wc -el file 

You ,·,111 <lb<l give wc <1 list uf file::. t" e" un t. F"r t'X<llllpi<c: 

wc chapl chapJ 

"":'' 
,,·,-: 

Extracting fields 

9() 

lf vou ha ve it file cnntitining columns·of datil in t<>xtual furm, you Ciln extract 
infonnation from it using a variety of tools. For pxample, suppose you ha ve a 
fill· c.1llt>d bluck/Jook cont,linin,g na mes, c·xtension phone numbers, login names 
ami dittes, in a fnrmat like thio: 

-'! i 

: •. :: ·' :, 1 . • •. : • . "1 : '1 ( '· • •:' . ' ! i: . :: . ··. :~: 

T" see Sue Penny's record, use the fnllowing comn1ilnd: 

S grep Sue blackbook 

This io hMd to reitd. To see only Sue's extelbion number (the second field), 
yo u can use the cut command: 

~ grep Sue blackbook 1 cut -t2 -d: 

·cut extracts individuitl fields from a file wniCJining records on separatt' lines. 
The -f2 option tells cut to extract only the s<>C<lnd fit>ld uf e~ch rt>cnrd; the -d: 
optionmeans that fields are delimited with ,1 colon(:) instead uf tabs. 

The" 1 "is Citlled a pi)!t'; it tells grcp to send its output to another program (in 
this cd::.e, tu cut) instead of the window (or '\tandard output"). See "Combin­
ing liks" (page ~2) for information itbout pipe>, input ;¡nd output. 
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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 -f1,3 -d: blackbook 

The -fl,3 "ption tells cut to extract the first and third fields in each record: 

To clphabetize Y"ur list, vou Ciln sort it like this: 

• cut -fl, J -d: blackbook 1 sort -df 

Printing a file 

To print a file, en ter: 

lp filename 

lp respnnds with 

This commilnd semis filcname to the print queue. (lp is short fm "line print­
er".) The "request id" line means that the file will be printed on the printer 
n.1med "laserwriter", ¡¡nd has the job numlier laserwriter-635. 

< 

A print queue is a queue of files waiting to be printed on a specific printer. 
Geci\use a UNIX system may have many us~rs, any or oll of whom may be 
printing files, ynur file might nnt be printed at once. lt goes unto the back of 
the queue. Huwever, if it is the only file waiting tu be printed, it will be pn'­
cessed at once. Otherwise, it has tu wait for its turn. 

lf you know thilt severa! printers are connected to your system, <1nd ynu want 
to send a file to a printer that is not busy, you need to knuw the destination 
printer's na me. Use the -d option to lp tu choose the destination; for example: 

lp -d fast_printer filename 

sends filcname to the printer named fast__printrr. 

You can get a list uf the printers available to you by using the lpstat (line 
printer status) command: 

lpstat-s 

91 
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To cancel a print request, if it has not yet printed, use the cancel command 
<md llw reque~l-id you were given wher1 Y'"' entlc'red the lp command to print 
thlc' file. Fur example: 

canccllaserwriter-635 

cancels lhe prinl job "la~erwriter-(Í35". 11 you do not remember the request-id, 
enlt'r the lpstat wmmand with nu optiuns tu see a list of print jobs in the 
que· u e. 

Removing files 

lt i::- lll'Cl'~::-,1ry tu n.:'llHl\'l' fill'::-. fnHn tillH::' tu tinH::~, tu prevent the filesy:,tern 

trom filling up. Ho\H'I't'r, you shuuld be e·:xtremelv careful about remuving 
file•s . ..-\ltiHlUgh the Dvskto¡' environment lelo yuu retrieve deleted files, once,, 
lilt· h.J:-. ht'l'll rt:'llHlVPd it i::- gunl' f¡¡rt.'VL'r; thL'fl:.' i:-. rHJ \V,lY tP gt.•l ht1ck any infur­
matiun th<1t vou have· lost. Therefure, 1·uu shuuld use the rm (remove) com­
<11<lpd with C.Ht'. 

Rcmoving ordinary files 

To delete a file, use the nn command. For example: 

~ rm -1 f!lename 

rm-i is illlcmelii.'l'; when yo u slc'e the questi<Hl mMk, Y" u can either type 
"v ",in which c.1se il will destroy.filnuiiiiC, or "n ",in which case it will not. 

lt is a griod ide,l to '"e the -i (interactive) "Ption with rm bec;wse unce you 
h.11'e n·In!lve•d ,1 file, it is illlp!lsoihll' lo gel it b.1ck <1gain. 

Tn rellHll'e severa! files, you c,m type nn -i and use wildcards lo select them. 
(Aiways use lhe -i nption with nn • unless you ctre absolutely certain that it is 
sil fe• '" clelete c•verylhing in the currect directory.) 

Removi11g links 

92 

Yuu Cilll remove <1 link yr•u <Hl longer w;mt, ju>t like <'normal file, with nn. 

nn link 

de•letes ~link called link, ju't lik<! a norm.1l file. 

The file itself will nol be deletl'd until tlw l.1ot link (ur n~me) by which it is 
referred lo is deleted. 
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Scarching for /ost files 

Searching for lost files 

lf vou han· f'Ul ,1 filt> ''lilll'Where .md cmnt't remember where it is, you can 
ll'<' the• find Clllllll1;lnd tll loclle it: 

find 1 -na me _lilcl!tli!IC -print 

Tlw "1" te! lo find IP st<Ht searching in the root directnry. find searches its 
st;1rti11g dirc·ctPrv, .1nd all the subdire~ctori<•s it can find, in nrder. lf ynu knnw 
):'!Jur (ili:' i~ in PIW uf _VllLJr ow11 :-.ul 1 dirt•ct{lrie~ you could tell find tu start 
S<'MChiiH~ ln>lll SHOME iJbtead pf" /". $!-lOME represents your hnme direc­
ton·; >~'<' "5l'ttiJlg 1'.1ri.ü,les'' (p;1ge 11!5) fpr d<•t,1ils. 

Thc· -namc "f'litlll ;, ftdlt>wt·d by 'the Jl,une of the file for which you Me look­
ing. Everv ti1ne find se<·s a file with this nilme, it will carry out the actions 
s¡'ecific·d bv thc• s11bsequ<·nt llpti<HlS. 

The -print llption telb find that the action to take when it finds -name 
jilc'"""c is !11 print (dis¡,l.lv) its full f';lth and name un your screen. 

find can ccrrv out Ptlwr tasks besides showing a file's full path. Fur example, 
tlw comm;md: 

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

caus<•s find t11 execute 1 tlll ilny file it finds with the na me filenamr under the 
direct11ry ;hn. (The "(}" in the -exec command stands ior the name of the 
found file; th<• "\;" m<Hks the end of the exec option.) 

find 1 -na me chap3 -print 

lf the conlll\;l!ld abll\'t' results in a series 11f error messages like: 

~-:~:rJ: ''d:lli• 1 í r:::n_!\t C.r.r /PtC/C(•I::/!:·.~.:~· .. ·!/,1:1' 
,-.. ·1:1;1'':- ·, :~rl¡~ e··, /.:;u·/c·:::: .'¡',.'~~·: .. :i/,tr¡•;:q·,,,, 

yo u can ign~)re the erro(s by re-i>Suing the cummand as fullows: 

find 1 -name chap3 -print 2> /dev/null 

The errur messagl's Ml' Cllming from find's standard !77'0r, hecause find does 
JH>t h;ll'c' pernlis>itlll toread these directories un your behalf. The fragment 

2> /dev/null 

tells find t11 :;<-nd ib error outpUt (tlw standard rrror) to !dro/nul/. (!dro/null is a 
dn.-icc(i'l<' thilt :;uppresses ;m y outpu t stream yo u send to it.) 
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In general, if any pro¡.,>Tam gives a series of error messages, yo u can stup them 
from cluttering up your window by adding "2> /dev /null" to the end of the 
command line, or you can add them toa log file by adding "2>> error.file" to 
ynur command. (Nute that this will not work if you ore using the C shell 
rather than the Bourne or Korn shelb.) 
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Copying files to disk and tape 

Mll;;t of the tinw, you work with files in thte filesystern, which is stored on 
your computer's hard disk. However, sometimes you may want to copy files 
to ~nd frnm tapes or tlnppy disks; fm Pxample, you may want to give a copy 
to J user on a milchine not connectPd tu vour own, or tu store infrequently­
used materiJ! on a tape (which is much cheaper than space on the filesystem), 
orto make il back-up cnpv of your ~ork. 

TI1ere are manv ways of silving and retrieving files from floppy disk or 'tape. 
TI1e simplest method is to use a lar archive, ilS discussed in "Creating a tar 
archive" (pilge ':!6). Other methods are more complex nr are only available to 
the systt'rn odn1ini:-,trott1r. 

Yo u can abo copy files to and from DOS flop¡>y disks relatively easily. To use 
a DOS tloppy disk, you must formal the disk for DOS (page 'i'i) if il is nol 
alreildy formatted, tlwn use the DOS commands described in "Using DOS utili­
lies" (page 9':!) to copv files betwt>en the UNIX filesystem and DOS floppy 
disks. 

Fonnatting floppy disks 

You must formal i\ tloppv disk befo re yo u can use it. To formal a disk, ensure 
lhilt it is in the Jf'l.>r"f'riilte driw·and then enter: 

formal 
or 

formal drivc 

lf yo u do not specifv the device, the defJtdt drive wi\1 be used . 

. · ' \ 
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drivc is the dt~uiccfilc the UNIX svstem uses tu C<llnmunicate with the tvpe nf 
disk you are creating. (Tlw UNIX systern sees al\ pieces nf equif11nent ~ttnched 
tu the computer as files; it curnrnunie<Hes with them by reading frorn ~nd 
writing to <1 special d¡·¡;icc(l'il' ston,·d in /dc;•.) Tlwrl' is" difft~rvnt dc>vin~ file for 
e¡¡ch different funnat of fluppy disk. 

Yo u determine the na me uf the device file tll use as fllllows: 

1. Al! tloppy disk devices Me l"call'd in Jd,~u <llld begin with 1j"d (lhe "r" is 
short for mw, bl'cause the UNIX system h.b tll ;¡ccess the disk directlv). 

2. lf vuur computer has only I>JW tlllf'PY di:;k driv<o', ft>llow this with ;1 num­
l>er "tl ". lf Vllllr cumputer has twll or more> cirives, yo u can fullow it with a 
"11 ", "1 ", or higher number (depending un wlwther yo u w.mt to fnrmat a 
disk in the iirst, second or subsequent drive). 

J. Ftdlllw this digit with the numbc·r "¡ tr.1cks f'"'r inch lln the di:;k; for ex~ m- ' 
ple

1
, 135 "if i.:, is

1
a h

1
ig
1
•llHiendsity ::>

1
5-i<KI

1
, flt

1
'l'PkY· (The nu't)nber of tracks per 1 . 

lllC 1, t>r tp1 , s 1ou e '"' u1 <catee "n t H' c<s · "r tts case. 

4. Follow tl1is number with either "ds" if tlw disk is double-sided, or "ss" if it 
is single-sidl'd. 

5. Finallv, finish the device na me by adding the number uf sectors f'er track; 
'3 if it is a low-density 5.25-inch or 3.5-inch floppy, 15 if it is il high-density 
5.25-inch floppy, or lK if it is a high-density :1.5-inch floppy. 

For ex;Hnple, to f11rmat a disk in the secund tloppy disk drive that is to be a 
high-demity 3.5-inch double-sided disk, en ter format /dev/rfdl135dsl8. 

formal will pmmpt yo u tu insert the floppy <lllli f'ress (En ter) to continue. 

Note that it takes time to furmat a floppy disk - typically a minute or so 
(although this may vary). 

Creating a tar archive 
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A tar archive can be thought of ilS a speciill file that contains other files and 
lheir associated directory infonmtion. Tu cre~te a tar (tape archive) file un a 
tloppy disk, en ter: 

tar cvf dcvicc filen ame 

where dcvicc is the device file corre~ponding to thc• tluppy disk, and filcHa!llc 
is the na me of the archive. (See "Fonn,¡tting tluppy c\i,ks" (page '!5) for infor­
ma tion a bu u t dev ice files.) 
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Crea/in¡¡ a lar archivr 

tar lets ynu use Jn ~bbreviation to specify the device to use, To see the \ist of 
avail;ÜJ\e lYf'<'>, enter: 

tar 

~- ·- ·_: 

') 

: ¡.~ ... : 

· :--·:.:: :.i·l'Jf)ds!S 
--:,:-•: /· :· ~ :_; ~ n rJdS !5 

;,-.. ' · :·: d!h r.idsq l' 

i20ú 
i ~01) 

7~0 

14; () 

o 
o 

t·itl 

No 
N··~ 

'{!-?S 

Yi-:'S 

Using this list, yo u can se\ect the size of disk you want to use. For example, to 
crea te a tor file Dn a 720K floppy disk in the second floppy disk drive, just use 
the command tar cvS filelist (where filelist is a list of files to crea te in a tar 
archive on Jd,·u/rfd196ds9, separated by spaces). 

' 
lf vou do not specify a device,the tar archive will be created on the default de­
vice (specifieLi'in /ctc/drfault/tar). 

lf yo u specify ~ filenarne instead of a device na me with the -f option, tar will 
crea te: the Mchi\'e in your current directory (or the path indicated by filename; 
it looks like a special type of file, called a tarfilc. The tar archive will be creat­
ed and Ó'f'iL'S "f :1ll the files will be stured in it. 

Listilzg tar archives 

Type tar tvf device and press (En ter). (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 extract files from a tar archive, type tar xvf device filelist and press (En ter). 
tar looks inside the archive on device (or the file of that name) and extracts 
any file it sees which mate hes filelist. 

For information about uther options to tar, see the tar manual page. 
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11 . . Cupying files lo disk a11J tupe 

Understanding magnetic tape 

You can wpy files to and from tape dé•viCl'S using tar, i1~ the s.m1e way as you 
deal with floppy disb. However, there <He a numbt~r of diff~~rences bétween 
tape and tloppy disk systems. Notably, although magnetic tapes can store far 
more data than a floppy disk, they can only provide SlTia/ ncccss to the infor­
m.Hiun. TI1at is, when reading or writing a t<lpe vou must start at the begin­
ning and read through each file stored <H1 it in order until you get tu the end 
- you generally cannot jump around or skip files. Conoequently tapes cannot 
be used as filesystems. 

To copy files to and from a tape device vou should use tar, with the appmpri­
ate device file (from the list belnw). You may ;¡Jso need to use the tape wm­
mand to control the tape drive directly; see "Rewinding and erasing tdpes" 
(this page). · 

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

QIC-02 A full-sized quarter-inch tape cartridge, the first QIC-02 drive 
uses the /Jro/rc/0 device file. 

QIC-411/QIC-HO TI1e>e smaller mini-cartridge unib related to the QIC-02 for­
mat are accessed through the /d,-u/f/0 device file. 

mini-cartridge Mini-cartridge tape drives are linked to the floppy disk drive 
controller and differ si¡.,'l1ifie<1ntly from the QIC family of tape 
drives. Notably, yuu must form;H mini-cartridge ta~ies before 
using them. They are accessed via the /d,-u/rctmini device. 

' SCSI SCSI tape drives are controlled by a SCSI controller, like SCSI 

hard disks. They are accessed via the devices named 
,'dro/StpO to /dro/Stp3 (ur /d,-u/rStpO tu /Jeu/r5tp3 for raw 
access). 

For further information see the chapter on tope drives and controllers in the 
Hardware Configura/ion Cuide. 

Rewinding and erasing tapes 
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To rewind or erase a tape, you.should use the tape comm;md. 

To rewind a tape, en ter: 

tape rewind 

lt is ;¡ good idea to rewind the tape to the beginning ilfter every use, or ~fter 
encountering an error. 
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Tu er;1se ~ t~pe, en ter: 

tape erase 

Usinx DOS tllilitirs 

lt is not necess,1ry to erase a tape before reusing it. However, you may want 
to erase~\ 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 red ttces the likelihood uf errors. The command to retension a 
cutridg<' is tape reten. 

In ,1ddition, yuu should write-protect your tapes to prevent accidental erasure 
or overwriting. This is done by tuming the slot on the cartTidge to the SAFE 
positiun; 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 
compMible with DOS. 

To form<1t a noppv disk for use with DOS, en ter: 

dosformat devicc 

wllt're dn<icc is a special file, as expl;tined in "Formatting floppy disks" (page 
Y5}. :: 

:\ [)( ):~ fprnl;\\ di:-.1-. L·.lll!Hit be u~vd witll t.:~r; lo slun.• filt·~ on it you rnu~t ll~L· 

th>: 'f'l'CÍ~ll DOS utilities described in "Using DOS utilities." 

Using DOS utilities 

Severill special UNIX commands are provided for manipulating DOS disks 
(not to be confused with the actual DOS cornmands provided by Open Desk­
top DOS Services). They are as follows: 

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

dosdir drive 
simiiM to dosis, but provides a directory listing after the style of 
the DOS program dir 

. ' 
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11. Copying files lo disk and tape 

)( }() 

doscp filcname destination 
copies the file filen ame tn the specified destination. Yo u can copy 
files toa subdirectory on the DOS disk, if yo u specify the pathname 
(for example, A.\MYD/R\MYFILE.TXT). You can use doscp to copy 
files toa DOS disk from a UNIX system, nr. toa UNIX systern from a 
DOS disk. 

·Note that doscp does not reC0).,'11ize wildcards; if ynu want to copy 
more than one file using wildcards, you should enter the 
following: 

for file in wildcard 
do 
doscp $file destination 
done 

wlwre wildcard is used to identify tlw files you wilnt to cnpy, .1nd 
destination is where yo u want to copy them. 

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

DOS filenilmes are differ~nt from UNIX fileno mes. The fullowing rules apply: 

case 

l'·lth, 

length 

All DOS filenilmes are uppercase. UNIX files are converted to 
uppercase when they are copied to DOS, but DOS files remain in 
uppercase when they are copied to a UNIX system. (DOS is not 
case sen,itive). 

Paths are 'eparated lÍy a backsl;l,h (\), r;1ther than a slash (!). 

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

links DOS does not reco¡,'lLize linb. lf you use doscp to copy a link to a 
DOS disk, a complete copy of the file is made. So, i f yo u ha ve two 
links to the same file called ji/el and filc2, and copy them both to 
the same DOS disk, the result will be two identical copies of the 
file, named FILEJ and FILE2. 

You should write-protect. your back-up floppy disks to prevent accidental 
erasure or overwriting. On 5.25-inch floppies, cuver 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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Chapter 12 

· Controlling the zuork environment 

Tlll' f'n>gr~rn' v<>u run define your work environment. TI1e UNIX sv>tem is 
extremelv Cu>tomizal>le; vou can add and remove programs to make your 
l~'ork e<lSié'r, you car1 charíge the priority of jobs (programs that are running), 
,lJld yrnr can >et up the UNIX sysytem so that specific pro1-,rrams run and their 
required vMi<lbles ,ue luaded whenever you start a new UNIX session . 

Improving peifonnance 

The UNIX svstem is multitasking; rnany programs may be running simultane­
'""ly. Y"u c1n make the UNIX system operate more efficiently by changing 
the prir>rity the UNIX system assigns to individual programs, running long 
prograrns in the background, and removing programs that are not doing what 
yo u expect. Bu t first, befo re yo u can do any of these tasks, yo u need to know 
what f'rograrns are running. 

Detennining which programs are nmning 

To find out what programs you are running, enter ps (process status). This 
will display information about your current programs, in columns for I'ID 
(Process ID; see below), TTY (the terminal on which the command is running), 
TIME (elapsed time) and COMMAND (the name uf the program). 

To find out all the programs running on the system that you are authorized to 
see, en ter ps -ef 1 more. TI1is shows all thé programs that are running, rather 
than just your own. lt alsu provides information about the PID of the 
program's parent, the UID (identity) of its owner, and the curren! state of the 
program. 
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12. Controlltng lile it'ork cnvironmmt 

Anwng the prngr~ms th,lt M<' running, ynu will se~e ps ;1nd more. Wlwn ynu 
entt>reJ ps -ef 1 more, Y"Ll created twn new l'roccs;cs. (.A. "proce·s'' is ,1 pm­
gram that is lnaded ami ls running.) 

Rwmíng programs in the background 

You can runa non-interactive program "in the backgruund'' (so that while it 
e•xecutt•s, ynu can get on with something else•) by using the " & "n"t.Hion. For 
_example, tu run sort in the background, en ter: 

S sort file.> sorted & 
-· l, (,0 

The number that appears befnre the prompt is the rrocess ID (I'ID) of the sort 
c"mmand. lf you w~nt to stop the process bdore it completes, ynu will need 
to use this number. 

lt is nut appropriate to run inter~ctive commands such as vi in this way. 

Continuing programs after logging off 

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

nohup program_lllWIC & 

nohup means "no hang-up". A program started in this way will continue until 
it finishes and will not be aborted by your UNIX session's end. 

Fnr example, if yo u are about to print a very long file using the text formatter 
nroff, but need to log out in arder to gu and do something el se, yo u can .en ter: 

nohup nroff myfile > formatted 
exit 

nroff runs in the background and does not stop when yo u log off. A.ny error 
nutput from the prograrn will be saved in a file called no/wp.out. 

Managing demanding background jobs 

1 ()2 

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

ni ce -20 find /-name something -print > outfile & 

find runs in the background, sending its outpu t to outjilf. Gy using ni ce with a 
value uf "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 needs a number to tell it how "nice" to be to other users. (A "nice" pro­
gram is one that does not take over the system.) The number is between 1 and 
20; a small val u e is less "ni ce" than a large val u e. 
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lm¡JrovinK performance 

A dem~nding background pmcess (sucl1 as a compiler or text formatter) can 
slow down the whnle 'vstem. Ynu can make life easier by reducing the 
amiJtlllt "f time the U1'\JIX system ;;pends on that program. lt will take longer 
tn run, hut \\"illnot slmv down your other tasks. 

Stopping nmnwny proccsscs 

lf V<'ll h,we stMted a pmcess running in the background and need to halt it 
bef"re it linishces, yo u C<lll use the kili command. Fur example: 

kill -15 2360 

kili 'ends ,1 si:.;nn/ t<' the IM,L;t't process. A si¡.,rnal is a special message with one 
"¡ se\'l'r<ll f>re-ddinc·d v~lues. The first number (after the "· ") identifies the . 
si.~n;t[ lo "'mi; sign;tl 15 is il cornm;md ICl termindte. The 'ecnnd number is the. 
I'ID (pmcess ID nui\Ü><c'r) of the f'n>Ces;; to which to send the signal. 

You c,111 obL1in the !'ID nf a process using the ps cnmrnand; see "Determining 
which pro¡.;rams Me running" (page 101). lf you know the mme of the pro­
gr<llll yo u want tn stop, yo u can use the following command tn find its PID: 

ps -u logill_lltllltc 1 grep progrmn_name 1 grep -v grep 

wlwre lugi•t_lllllltC is vour login name (truncated to seven characters), and 
progrrwt_lltwtc is the na me of the pmgram to find. 'The !'ID is the number in 
tht:• ;-.l-'(tllld C(}lt!lllll. 

lf kili -15 f;lifs to h,1it .1 pr"gr;nn th.1t ¡,out of contrt~l, trv kili -9 instt:dd. Thi,; 
is lllllfc' etf<·ctil'<', hut dt~C'> nt1t givt: the pmgr;1m a chance !t1 close any files it 
rn.1~· be Wtlrking ()ll when it rect:.•ivt·s the ~ignal. 

Y<>u Ciltlllllt kili procpsses belnnging te> another user nr to the system (unless ' . . 
YPU_ c'He thf:' root, (lr super-user). 

Rwming command sequences 

You Ciln runa sec¡uence of more than one command frnm a single command 
line. T1> semi severa! mmmands, one after another, separate each of them 
with a semi-colon; for exa'mple: 

Is > list; vi list; sort list 

This command sec¡uence creates a list of files in a file called list, runs the vi 
editor on the list, then sorts it. (Note that you cannot run vi on the data in a 
pipe.) 

lf yo u want t" repeat this sec¡uence of commands, you can write them in a file, 
then milke the file execute as a command. 1l1is type of file is called a "script" 
ora "shell script." ' 
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12. Controlling t!zr work rnvironmrnt 

For example, to put the preceding command oequc·nce intn a file cillled 111.V5-

cript that can be used as a command: 

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

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

Note that any file nf commands you crea te must h.wl' ib attributes ol't tu "exe­
cutable" before you can run it by typing its nilme. Otlwrwise, Y"u will see a 
message like this: · Sett 

Fnr infnrmatinn on attributes, see "Changing access pt·rmi"'inns' (p.1ge S.J ). 

Asan illternative, you can crea te a short file cont.1ining a liot nf Wll11ll.l!ld-: ftlf 

example: 

ls > list 
vi list 
sort list 

that will be carried uut in the silme order when the file is executed. 

Running scripts with parameters 

104 

You can make a file of commands run with different parameters specified on 
the cnmmand line by using parametrr su/Jslitulion. This fea tu re lets ynu run ,1 

script using different data files or options for the programs listed in it. Fur 
example, suppose you change your file to re,¡J 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 en ter: 

myscript myfile 

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

lf you want to pass more than one parameter, you can use the variables 51, 52, 
$3, ... to represen! the first, second, third (and subsequent) parameters 
specified on the command line. 
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lf wu want tu write il script where nll the parameters, however many there 
~re, Me pa:"ed tu i1 prPgrilm, use the vMiable $•. Fur example, a script con­
Llining th~ followin¡.;: 

file S' 

will run file on t·n·rv item specified ori the cornrnand line, whereas: 

file 52 53 

will onlv run file'"' tlw secund ,1nd third parameters. 

Setting variables 

i\ \·<1ri<1l'le is <1 L1bel the UNIX syster11 ust>s tu refer tu Stllllt' v.ui.1ble qu<tntity it 
m•tc•ch to tr.1ck. E.1ch vMi<lhle h:1.s :1 111111/t' .111d .1 mluc, thdt is stured in the vari­
:llde. 
UNIX \'<lri:lhlt-'' .1re 1-:rwwn (llllectiwlv ''" the t'llc'iroi!IIICI!I. Many prograrns 
use vMi:1hles to store informatiun tempor.uily. 

To find out wh<1t ,-,1ri,1hles :He curren ti y set, enter: 

env 

Ynu will see a long list uf infurmation, looking something like this: 

' ' " . . ; : : ' . ~ : 

The na me on the left uf an Pquals si¡,•n is that of a v;¡riable; the information on 
the right is the value assuciated with the variable. For exarnple, LANG is a 
variable na me, and english_us.ascii is ib value. 

To set il 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 llourne or Korn shells, you will need to enter 
setenv myvariable va fue instead.) 

lf you want to make myvariable accessible to all programs you run, follow it 
with the wmmand export myvariable. (This is not necessary in the e shell.) 
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12. Corztrollúzg tllt' work crzvirollmmt 

For e:..ample, :,uppt>~t' yt>u want to make the shell load and run programs 
:,tored in a directory called !tdmyprogs/biii. When you en ter the name of a pro­
gr<Hn, the shell 1"""-' fur it in those directPries that are li:,ted, separated by 
colons, in the vrtriable c,llled FATH. To add /u/my¡;roxsll!ill to your PATH vari-
able, en ter: · 

PATH=$PATH:/u/myprogs!bin 

This replaces the current value of PATH with itself, fullowt>d by 
:/u/myprogs/bin. 

To make thi:; ;w,1ilabil• ttl <11! prugrams Y"U rtlll in the remainder of this UNIX 
.:-.e:,::,it Hl, en ter: 

export PATH 

Removing variables 

To remove a v.ui,1ble, t·ntt·r: 

unset variaillr 

where t•arial>lc is the n,1111e of the item to remuve. (In the C shell, en ter setenv 
varialJ/c '"' to renltlve varialJic). 

Referring to vnrin/,fcs 
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Yuu can rdt•r tu tlll' cuntenb nf '' v<~riable within une of ynur :,cripts. Tn do so, 
insert tlw n<1tnt' t>f the v,Hiablt·, ¡•receeded llv ,, "S" ,y,nbul. The v;1lue tJf the 
variable will tlwn be sub:;tituted. Fnr ex,lmplt•, tu :;a\·e \'<Htr current directnl)' 
in a variable, e reate ;1 file wnt;lining the follmving: 

current='pwd' 

This cnnHn,md ,1Ssigns the uutput from running pwd to the V<ll'i.Jble curren! 
when yo u run it. 

lf yo u cd tn anotlwr di rectory, '(t>U can retum tu this <lllL' by typing: 

cd $curren! 

from wherever ynu are. 

For example, the variable· $HOME contains the path tn your hmne directory. 
Suppose you want to find files lucated in une of your subdirectories. You can 
use a 5cript like this: 

find $HOME -name $1 -print 

Suppnsing the script is colled w/zercis, ami you want to find a file called 
I!CW.tlocwncnt, yo u wnu Id en ter whereis ncw.document. whcreis will only 
search thuse directories that are located within your home directury. 
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Sctting up mvironmmt variables 

lf yo u give this script to ~1 friend, it will do the same for that user- searching 
onlv the files hei<11v th<Jt persorl's home directllry - because the value of 
SHOME is uniqut' to eMh u:;er. 

Changing your password 

To change your f'·lssword from the UNIX command-line, en ter passwd. 

passwd will ask vnu to type in your old password before you select a new 
one. lf vou clwose to select a password of your own, passwd will ask you to 
en ter it twiu•, ami will make su re that it is nota word that is easy to guess. [f 
vou do not chons« a p;,sswmd, passwd will generate a suitable password for 
vn u. 

Yo u shuuld take care not to write your password clown anywhere, not to tell it 
to anvone, <Jnd to choose one that is difficult to guess (avoid names, places, or 
telephone numbers). Fur further information about choosing a password, 
please see the Oper~ Desktop Syslfm Administrator's Cuide or the passwd man­
ual page. 

Note that if yo u. forget your password yo u will not be able to log on again. 
Yo u will ha ve !O ask your system administrator for he! p. 

Setting up environment variables 

lt is po:;sible to set ·envirnnment variables automatically when you log on. 
\Vhenever you log on, your shell looks for a special login command file (or 
starhrp file) called either profile or .login and executes any commands it finds 
in i t. 

To find your login command file, enter: 

ls -a 

There may be more than one file in the listing. lf yo u are using the e shell, yo u 
need to edi t .login. lf yo u use the Korn shell or the Bourne shell yo u must edit 
profile . 

Tu add a new yarial·' • to your startup file, simply edit the file and insert two 
lines like: 

(Note that this does not apply to the e shell.) This will set the value of 
rny _variable to "Seven" and export it so that sub-shells can make use of it. (An 
unexported·variable is only available to the shell within which it is defined.) 

·~ .. '. 
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12. · Cnntwlli11X t/w ¡¡•ork m;.•iro11mcnt 

A sub·shell is o shell run from within another shell. Fur example, when you 
execute another comm~nd from within the vi editor, it is 'running in a sub· 
shell. Fm more infnrm<Hiuntlll shells. -ee "ehanging your shell" (this ~1age). 

Changing your shell 
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lf _\'tHI \\',lllt tt1 clt.Hl.l...!.l' your dc·fdldt :,!wll (tht.:• lll1l:' y11ll u:--l.:' whl:'!l J'(JU ::,Urt 
wurJ...), )''illl ::,huuld cl::-.1-.. yllUf ::-.y::.tt·'lll ddrnini::,trí·ltur. infor111;1tiPI1 011 htH\' tn 

chongt- thé' dd.Hilt shl'l! is prn,·i,Jc>d in the St¡o/<'111 Admil!ioll':llo/,; Cuidt·. 

The slll'll i:-. the l'rngr·.11n th.Jt ilw uN IX wstem use:-. tn ((llllilllllliC.lte· with vnu, 
the u~t·r. Tht.· ~ht:.·ll rl',ltb y¡n¡r instrw.:ti1111~ rlnd C;lrrit_·~ tlll'nl out, luclting (lnd 
running ~·n1,gr:ltl1> ,md inte·q,re·ting scripb. (lt is Clliecl the slwll lwcause it 
pub i1 shell arou11d thL· C<Jre ut the U\iiX svstem, makin:..; it e,lsit•r tl1 work 
with.) 

The fullowing :-.helb .1re ,w<1il,1ble: 

Korn shell The slwll of .. 'wice, it pruvides f.1cilities for recalling <1nd 
t•diting con11nands you h,n·e <Jirl·ady typed in, ilfld f<Jr con­
tmlin,g bilckground progr.1ms. 

Bourne shell Thc; origin,ll UNIX shell, it prc•d,1te:-. the Korn shell .md offers 
fewer facilities. 

e shell 

seo shell 

This shell has a C-like syntdx with basic commilnd recall 
facilitie,. lt is incompatible with the Korn ami Bourne 
shells. 

. TI1is i, a menu based shell, designed to help inexperienced 
users master the complexities of the UNIX system without 
recourse to the other, cummand-line shells. 

Remember, if you request a chnnge of shell, you must move any environment 
variables you have ,et up into the appropriilte file in order for them tu be set 
when you start a UNIX sessiun. The files to check are .csllrc and .login for the e 
shell, profilc for the Bourne shell, or .kshrc and profilc for the Korn shell. 

See "Where to find more information" (page xviii) for sources of more infor­
mation about shells. 
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Chapter 13 .. 
1 Editing files 

' 

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

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

ed The original ÚNIX line editor, ed is /ine-oriented; it can only edil a 
line ata time. ed is used within shell scripts, and when it is impos­
sible to configure a terminal properly. 

sed 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 too! for editing text. lt 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 yo u are new to vi, yo u 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 lo 
command mode), and yo u cannot en ter text while in command mode. 
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13. Editing files 

Starting vi 

To start editing a file, enter: 

viftlename 

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. In command mode you can issue commands to vi 
and move around your document. In insertion mode, yo u can only en ter text. 

Stopping vi 

To leave vi you must switch to command mode, if you are not already in it. 
You can enter command 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 lea ve vi. Here are the most common: 

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

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

:q Quit vi. This command will fail if the file has changed since the 
last time you saved it. (lf you really want to quit without sav­
ing, en ter command mode and type :q!. This ca uses vi to qui t 
without saving any changes you have made to the current file_.) 

:!cmd Execute the program cmd, then return to vi. The command :!sh 
is no/ the same as exiting vi; vi is still running, and when you 
exit the sheli (by typing exit or (Ctri)D) yo u will return to vi. 

What to do if you encounter trouble 
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First press (Ese) twice. lf a command 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 
command mode. 
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Using vi 

lf the UNIX window is unreadable, press (Ctrl)l in command mode. vi then 
redraws (refreshes) the window. 

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

Entering text 

To type text into a file, you n1ust switch from command mode to insertion 
mode: 

To enter in>ertion 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 su re which mode you are in, press (Ese) until the terminal beeps 
or tlashes. Yo u wiil then be in command mode: 

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

Moving around ins,ide the file 

You must be in command mode befare vou can rnove the cursor around the 
file. lf you are not already in cornniand rnode, you can enter it by pressing 
(Ese). 

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

Yo u can rnove around in various units: 

word 

start/end 

sen ten ce 

To rnove forward or backward a word ata time, press the "w" 
(word forward) or" b" (backward) key. 

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

To rnove forward or backward a sentence at a time, press the 
")" (next sen ten ce) or " (" (previous sen ten ce) key. 

paragraph To move forward or backward by a paragraph, press the " {" 
(previous paragraph) or"}" (next paragraph) key. 
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13. Editing files . 

window To move forward or backward by a window full of text, press 
the (Ctr!)F (forward) or (Ctrl)B (backward) key or the (PgDn) or 
(Prev Pg) key. 

line number "G" (goto). G without a number takes yo u 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 (Ctrl)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, a11d 
your position in the file as a percentage of the length of the file. 

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

Deleting text . 
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Yo u must be in command mode 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: 

d[ 

dw 

dd 

delete letter (or type x-a shortcut) 

delete word 

delete line 

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

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

:x,yd 

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

:7,17d 
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Replacing text 

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

To replace an unlimited amount of text on the current line 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 wi\1 replace the 
·>reviouslv existing text. Yo u can return to command mode l:ly typing (Ese). 

Inserting text 

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

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

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

Modifying text 

To change the case of text (from uppercase to lowercase or vice versa), use the 
- command. Place the cursor o ver the text to change and. press u- u 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 wi\1 be transposed. 

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

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

To jo in 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 \ast command, type the comrnand u. The result of your last com­
mand will be undone. 

To undo al\ changes to the current line· since yo u last moved the cursor to it, 
type the command U. · 
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13. Editing files 

Cutting and pasting text using buffors 

A buffer is where vi temporarily stores text. vi has twenty-six buffers, named 
11 a" through lf z ". 

To copy a line of text into a buffer, ¡ype the command 

"buffer _namcyy 

(the yy command is short for yank) .. To copy severa! lines, precede the com­
mand' with the number of lines yo u wish to copy; for example, to ccipy fifteen 
lines into buff<>r" a", type "a15yy. 

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

Topaste the contents of a buffer into the text inunediately above the cursor, 
type the command "buffer _namcP. Fnr example, to paste the contents of 
buff<>r "g" into your file abnve the cursor, type "gP. The paste command p 
(lowercase "p ")pastes the buff<>r in below the current line instead. 

Yo u can cut or copy a region of text of any size with the markcr facility. Place a 
marker in the text at the beginning of the region yo u want to move, by typing 
m followed by a letter ("a" through "z "). TI1is inserts .1n invisible marker at 
your current position. Now move to the end of the region. To copy the text 
between the cursor position and the mark into buffer "a", type "ay' a. To move 
the text between the marker and the curren! cursor position into buffer" a", 
type "ad' a. 

The cnmmand is built up as follows. First, specify that you are gcing to use a· 
buffer by typing "a (for buffer "a"; yo u can use any other buffer yo u like). 
Second, specify whether yo u are going to cut text (" d" for delete) or copy text 
("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 

Subs 

means "go to markd' and marker stands for the mar k yo u placed in the text. Con 

Searching for text 
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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 yo u want to find. lf yo u find· it, yo u can repeat the 
search for the next occurrence of the text by typing" 1" or "n ". 

To search backward, type " 7 " instead nf" 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". 

(asteri,;k) 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. · 

(carel) matches the start of a line 

(do llar) matches the end of a line 

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

(backslash) 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 :slold/>tewl command, where old is the sequence to find, and 11ew is the 
sequence that replaces it. 

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

:gloldlsl(newlg 

You can search for wildcards, but should replace them with a string of ordi­
hary 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 
:set varname command, where varname is the name of the variable to change. 

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

lf a variable name starts with "no", it is not set (that is, not switched on). You 
can set it by typing set varname. lf a variable name does not start with "no", 

·and is not followed by a number, it is set. For example, if you want to make vi 
ignore wildcards, you must switch off the variable magic. To do this, type 

·set nomagic. If the variable na me is followed by a number, yo u can change_its 
val u e by typing set varname=value, where value is the new setting you want 
it to ha ve. 

' . 1 ,:_ 
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13. Editing files 

To make vi automatically begin a new line befare you reach the right side of 
the UNIX window, type :set wrapmargin=15. TI1is makes vi "wrap" the first 
word you begin to type that is Iess than fifteen characters from the right side 
of the window. (If you ha ve used other word processors, this fea tu re may be 
familiar to yo u as "word wrap.") 

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

Summan; 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 

Typing this: does this: 

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

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

Table 13-2 Cursor movement (command mode) 

Pressing this key: 

h 
1 
(Spoce) 

w 
b 
k 
j 
(En ter) 
) 

( 

} 

{ 
(Ctrl)U 
(Ctri)D 

(Ctrl)F 
(Ctri)B 

does this: 

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

Pressing this key: 

i 
I 
a 
A 
o 
o 
r 
R 

starts insertion: 

befo re the cursor 
befo re first character on the line 
after the cursor 
after last character on the line 
on next line down 
on the Iine abnve 
on curren! character, replaces one character only 
on curren! character, replaces until (Ese) 

Table 13-4 Delete commands (command mode) 

Command 

dw 
dO 
dS 
3dw 
dd 
5dd 
X 

5x 

Function 

deletes a word 
deletes to beginning of line 
deletes to end of line 
deletes three words 
deletes the curren! line 
deletes five lines 
deletes a character 
de Jetes five characters 

Table 13-5 Change commands (command mode, enters insertion mode) 

Command 

cw 
3cw 
ce 
S ce 

Function 

changes one word 
changes three words 
changes curren! line 
changes five lines 

··' 

Using vi 
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Table 13~ Search commands (command mode) 

Command 

/and 

?and 

rThe 
/[bB]ox/ 

n 

Function 

finds the next occurrence of nnd 
finds the previous occurrence of 
and 
finds next line that starts with Tlzc 
finds the next occurrence of /1ox or 
Box 

repeats the most recent :seMch, in 
the same direction 

Example 

and, stand, grand 

and, :stand, grand 

The, Then, There 

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

Command 

:s/pear/peach/g 

:l,$s/fil e/direc tory 

:g/one/s//1/g 

Result 

all pcnrs beco me pcncil on 
the current line 

replaces first instance of 
file on each line with 
dircctory from line 1 to the 

-end 

replaces every occurrence 
of OI!C with 1 

Example 

penr beco mes pcaclz if 
pres.ent on the current ¡¡,)e 

.filcnamc beco mes 
d ir ce toryna me 

onc beco mes 1, onescif 
beco mes lsci¡; son:collC 
beco mes so m el 

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

This character: 

$ 

[ ... ] 

Matches: 

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

. '.· 
-~· .. 
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Table 13·9 Leaving vi (command mode) 

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 chartges 
executes UNIX command 
starts a new she\1 
executes command and places output on current line 
editsji/c (save current file with :w first) 

Table 13-10 Options (:set option) 

Th1s opt1on: 

all 
term type 
ignorecase 
1 is t 
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 a line-oriented 
comrnand 

shortens error messages (on or off) 
tums off "no write" warning befo re escape (on or off) 

allows inclusion of special characters in search pattems 
without a preceding backslash (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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13. Editing files 

Using ed 

ed is a line editor; it edits a single line ata time. lt :1akes no use of the termi­
nal, and the cursor movement keys associated with vi ha ve no effect. 

_Iristead 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 may all have zero, ooe- or two-line addresses. (In the latter c·ase, 
the tvvo addresses correspond toa range of lines within which the command 
is carried out.) 

Starting ed 

From the shell prompt, type edfilcnamc, where.filclla>llc is the file to edit. ed 
starts, then displays the number of lines it has read fromfilcnamc. You are in 
command mode. 

Lcaving ed 

ed uses vi-like 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 

12() 

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 line. 

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

1,101 

The first digit is the start address, and the second digit is the stop address for 
the command 1 (list). 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 curren! 
line. 

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

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

For convenience, a comma (,) stands for the address pair 1,$ (that is, the entire 
file), while a semicolon (;) stands for the address pair .,$ (current line to end of 
file). For ex~ m pie, tu list the en tire file, type ,1. 

There are severa! commands for editing text in ed: 

e Change text: this command uses an address. The specified lines 
are deleted, then whatever you type replaces them. When you 
ha ve finished entering text, press (Ctri)O to return to command 
mnde. 

lnsert text: this comm~nd uses an address. Whatever yo u 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 
specifv are deleted. 

s/old/ncw Replace text: this command searches each addressed line for old, 
and the first occurrence is replaced with new. o id can b~ 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 old on each line is 
replaced with new. 

ed supports mnst of the same wildcards as vi. For fui! details, see the ed 
manual page. 

... ' 
;. 
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Using sed 

sed is ;¡ stre;¡m editor; it c;¡nnot be used interilctively like vi or ed. Commands 
to sed are entered in a script file. sed reads a line of input, executes al! the 
applicable commands in its script, and \vrites the result to its output. lt 
repeats this cycle until there is no more input. 

Running sed 

To start sed, use the folluwing command: 

sed -f scripl_llrwrc < itrput > output 

where script_mwrc is the na me of a file containing a script of instructions, and 
i11put 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 un the contents of a file, you can 
en ter the commands on the command line using the -e uption: 

sed -e 'sed comma11ds' i11put > output 

sed commands 
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sed commands are similar to those of ed. However, sed does not alluw reld­
tive line ilddresses, beca use sed never bocks up; it reads through the input file 
just once, from start to finish. 

For ;¡ fui! description of the sed comm;¡·· 's, see the sed milnual page. 
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Clwpter 14 

Getting started Iuith DOS 

In cll import;mt r~spects, using Open Desktop DOS Services is just like using 
DOS on il stilnd-nlorw personill computer. With Open Desktop, you cnn: 

• use cll common DOS commcnds. 

• irlStilll ami run off-the-shelf DOS <1ppliciltions. 

• use your computer hMdwMe (diskette drives ilnd printers, for exilrnple) in 
stJnd,lrcl DOS w<1ys. · · · 

In addition, with DOS Services, you cJn: 

• run severill DOS ;1pplications in separa te DOS environments simultilneously 
cnd switch between ilny of. the DOS il!lli UNIX windows .. 

• take advcntage of the security capabilities of the UNIX system, including 
pilssword protection for the whole system and protection for specified DOS 

directories, datil files, ilnd progrcms. 

• cccess UNIX d;ltil: files and progrcms, including files within a network 
environment. 

This is possible because DOS Services creates a virtual personal computcr (also 
called a virtual PC or virtual maclzinc) for you whenever yo u run DOS. !3ecause 
DOS Services virtual computers use the virtual 8086 mode of your 803S6 or 
SI)4S6 processor,. yo u can run DOS commands and appliciltions 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, 8038ó, <1nd S0486 processors. 

t ~ ·~. 
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Beginning a DOS session 

You can enter the DOS environment from the Desktop in one of three ways. 
You can: 

·l. Double-click on the DOS icon from the Desktop. (1l1e DOS icon is located 
in the Accessories window, which can be opened by double-clicking on 
the Accessories icon.) 

-or-

2. Double-click on the UNIX icon to open a UNIX window, and then type dos 
at the UNIX prompt. 

-or-

3. Double-click on an icon that represents a DOS program (an executable DOS 
file). 

lf you use either method 1 or method 2, the DOS window opens with the the 
standard DOS prompt displayed: · 

C: 

lf you use method 3, the DOS window opens with the the selected program 
already running. For example, double-clicking on the Lotus 1-2-3 icon causes 
Lo tus 1-2-3 to run without first displaying a e: prompt. 

TI1e 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 running DOS. 

See "Controlling the DOS window" (page 146) for more about the DOS 
window. 

Ending a DOS session 
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· Tu end a DOS session and return to the Desktop, type (at your DOS prompt): 

C: quit 

Or, if you are running a DOS executable file (such as Lotus 1-2-3), simply exit 
the program. The Desktop reappears, and you can continue to use Open 
Desktop. 
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Usi~g DOS commands and applications 

Using DOS commands and applications 

Al! 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 listing 
the names of files on the fixed disk or a diskette. There are also DOS com­
mJnds for more specialized purposes such as creating text files and creating 
and executing IlASIC programs. These DOS commands are all supplied with 
DOS Ser.'ices and Me described in your DOS documentation. You can also 
install and use off-the-shelf DOS applications in the DOS environment. Admin­
istcring DOS Saviccs in the St¡stcm Administrator's Cuide provides instructions 
for installing DOS applications for use on Open Desktop. 

In the DOS environment, you specify directories and give options to com­
mands in the usual DOS way. The following command displays the contenb 
of the directory \ l!Sii\DR/N in wide format, with five files listed per line: 

e, dir \usr\dbin /w 

lf ~'Me J UNIX user whohas not used DOS, yo u may be unfamiliar with the 
use of the slash ( 1) to tu m on options and the backslash (\)as the path sepa­
rator. For further information on this syntax, refer to your DOS docum(•nta­
tion. 

Changing the default drive: When you enter the DOS environment, your 
default drive is drive C: (the fixed disk) and your prompt is e:. To change 
your default drive to drive A:, be sure you have a valid, formatted DOS. 
diskette in the drive, and type: 

e: a: 

Your prompt changes 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 itas drive !3:. 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 unavaibble. 

Changing directories: Use the DOS CD or CHDIR command to change your 
current working directory. To change to \USR\DBIN, for example, type: 

C": cd \usr\dbin 
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Piping and redirecting with DOS: Pipes and .redirection function in DOS Ser­
vices as under standard DOS: 

C: dir 1 sort > contenta 
C: dir a: >> contents 

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; !lEN, for renaming files; and DEL, for 
deleting files. 

The more specialized DOS tools for editing files, programming, and configur­
ing the DOS environment also work in the DOS Services environment. These 
tools include: 

o the EDUN and EDIT editors, and the QBASIC interpreter, 

o batch files, including nll standard batch CtHnmands, 

o the DEBUG utility, and 

o CONF/G.SYS files. 

Using off-the-shelfDOS applications 

You can use most off-the-shelf DOS application programs in the DOS Services 
. environment justas you would use them on a siand-alone DOS personal com­
puter. You can also use custom DOS applications that you might have 
develop<•d. 

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 exa•· >le: 

C: a: 
A. wp 

To run an application from drive C:, you must first install the application on 
the fixed disk. 1 Once installed, applications are executed according to the 
manufacturer's instructions. For example, if WordPerfect is installed on your 
fixed disk, you can start it by typing: 

C: wp 

l. In mo~t ca~cs, [XJS applications are installcd by following thc a¡)plication manufacturcr's instructior.s. For 
hulhcr point~rs on in<>tailing Ol1S applications, scc Administrring DOS Sa1.1ices in thc Opcn Dcsktop 
Adrninistrator's Cuide. · 
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Booting applications from drive A: 

Usins,oos cammands and applications 
r 

A few personal computer applications (such as sorne versions of the Microsoft 
Flight Simulator'·') must be· booted from drive A: beca use they do not run 
under DOS. (They actu,11Iy boot their own operating systems.) To use these 
applicati<lllS on a conventional personal computer, you insert the bootable 
opplication diskette into drive A: and power the computer on or press 
(C tri)( A 1 t)( De 1). 

To run these ''f'piicatiuns un DOS Services, you use the dosboot command. To 
use dosboot, vou must be using the UNIX shell and not the DOS envirunment. 
lf vnu Me currentlv in the DOS environment, type quit. Your prompt should 
be:.or·:. · 

Onlv two steps are required to use dosboot: 

1. lnsert your boot<~ble application diskette-into drive A: and lock it in ploce. 

2. Ty¡,e: 

dosboot 

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 doto lea ve the DOS environment. 

To end a· dosboot session, press (Ctri)(Ait)(Del) 2 Your UNIX system prompt 
then retu;ns. 

File pennission errors 

Sometimes the message DOS returns is affected by file permission modes. For 
example, when a DOS command you issue encounters a file for which you do 
not llave read access, DOS may display a message that implies the file does 
not exist, even though the file does exist. Similarly, if yo u try to crea te a file in 
a directory for which yo u do not ha ve write access, DOS may display an error 
message su eh as ~:le ce e:.: :on e eco~ that does not clearly indica te the 
na tu re of the problem. 

2. Note th<'lt you c;-tn <1lso use thL' KJLL Dt ~ c.ontr(_)l code described in "Stupping DC'JS progrnms'' (pnge 129) if your 
;,ppüc<~tion is hung <lnd does not respnnd to (Ctri)(Ait)(Del). 
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Inapplicable DOS commands 

128 

Nearly all standMd DOS commands opera te in the DOS Services environment 
justas they do on a conventional stand-alone DOS computer. So me 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, some of them will operate correctly only on a "real" DOS file­
system. DOS filesystems are indexed by a File Allocation Table. DOS Services 
emulates DOS filesystems while preserving the underlying UNIX structure, 
which is completely different. 

The following restrictions apply: 

• You cannot use the DOS FDISK command under DOS Services. lnstmd of 
running FDISK 'under DOS Services, use equivalen! UNIX utilities or shut 
down the UNIX syster.n, boot st;mdard DOS, and use FDISK under standard 
DOS. 

• Yo u cannot use SHIP or any other DOS command for ~1arking the fixed disk 
head on the DOS Services system. 

• You cannot· use the following commands on the shared UNIX/DOS file­
system: 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, beca use, though these are portions of the shared 
UNIX/DOS filesystem, they are formatted as real DOS filesystems. 

FORMAT may work somewhat differently under DOS Sen•ices and stan­
dard DOS. A filesystem which you FORl'v1AT under DOS Sen .. ices may work 
properly under DOS Services but not work properly under raw DOS. lt is 
safest to use raw DOS tu FORl\1AT any disk or partition frorn which you 
intend to boot DOS. They will 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 FORl\1ATed or UNFORMATed under DOS Services. 

• Similar! y, yo u cannot use UNDELETE on any file which is part of the shared 
UNIX/DOS filesystem. But you can use it on any file which is part of a real 
DOS filesystem. Use UNDELETE on real or virtual floppies or on real or vir­
tual DOS partitions. 
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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 clock is always initially synchronized with the 
UNIX clock. 

lf yo u issue a DOS cnmmand that does not work in the DOS Services environ­
ment, DOS displavs 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. Whenever possible, you should stop a DOS program using the pro­
cedure desi¡.,'ned for that program. Sometimes, however, you might want to 
stop a DOS utility that provides no specific method for termination, or else a 
DOS application might get locked into a state where the prescribed termina­
tion procedure does not work. If you run into one ,,f those conditions, follow 
one of these procedures: 

.,. 

1. Use the DOS break character (Ctri)C or (Ctri)(Break) justas you would in .. ·'->·· 
standard DOS. These functions stop DOS commands like DIR, TYPE, or 
TREE, and some applications. When you press (Ctri)C, your DOS prompt 
returns and yo u can resume DOS work immediately. 

2. lf (Ctri)(Breok) does not work, press (Ctri)(Ait)(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 
current DOS environment to abort. You must reinvoke DOS before yo u can 
resume DOS work. 

WARNING When you press (Ctri)(Ait)(Del), you could lose data if your 
DOS program is working on open files, just as you would on any stan-
dard DOS system. · 

3. If neither the (Break) character nor (Ctri)(Ait)(Del) properly termina tes your 
DOS process, use the KILL DOS control code appropriate for your terminal. 

DOS Window 
or Console 

(Ctri)(Esc) (Ctri)K 

PC Scancode · 
Terminal 

ASCII 
Terminal 

(Ctrl)(Esc) (Ctri)K . (Ese) (Ctri)K 
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Finding your zvay 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 tl1f 
filesystem and can access them easily with CD (change directory) commands. 
Yo u can also modify nny file os you piense. 

In Open Desktop, each user has¡¡ horne directory, thnt is, a directory contain­
ing the files and subdirectories created and owned by that user. When you 
login to the UNIX environrnent in Open Desktop and then immediately enter 
the DOS environrnent, your working directory is your horne directory. (If you 
change directories befo re entering the DOS environment, however, your work­
ing DOS directory is the sarne as your UNIX directory at the time you type 
dos.) Yo u con access your own files nnd subdirectories like you canon il con­
ventional DOS computer. 

TheDOS search path 

When you run ¡¡ DOS program by typing a path name, DOS looks in the direc­
tory you specify for the pro¡,,'Tilm. lf the prograrn is there, DOS runs it. lf the 
prograrn is not there, the operation fnils. For example, if you type: 

C: \usr\ldbin\wpS\wp 

DOS looks in the directory \USR\LDB/N\WPS for the program WP ¡¡nd runs it 
only if it is there. 
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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. 
If the program is there, DOS runs it. If the program is not there, DOS searches 
through the directories in your search path to find the program. 

The DOS search path in DOS Services works like the search path on a conven· 
tional DOS system, with one difference: when yo u en ter the DOS environment, 
your search path is automatically set to be the same 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 ynu would on a conventional DOS system. Note that the path is often set in 
;\UTOEXECBAT. 

Naming DOS files and directories 

When you create files or directories during a DOS session or using a DOS 
applic~tion, your na mes m"u,t confnrm to standard DOS rules for length ami 
cha racter se t. 

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 clrive A:, for 
example), DOS converts al! alphabetic characters to uppercase as expected. 
When you use DOS to cre~te a file in the shared UNIX/DOS filesystem (DOS 
clrive C:), however, DOS Services converts al! alphabetic characters to lower· 
case. Using lowercase for filenames is conventional under the UNIX system. 
Requiring name.s to be consistently lowercase al so prevents yo u from creating 
na mes that are identical except for case, which DOS cannot differentiate. 

TI1Us, any file you create with DOS Services in the shared UNIX/DOS file­
system can be accessed by either DOS or the UNIX system. 

. Difforences between DOS and UNIX filenames 
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DOS and UNIX rules for naming files and directories differ with respect tocase, 
size, and character set. . · 

UNIX is case-sensitive while DOS is not. Alphabetic characters in UNIX file· 
and directory names are usually Iowercase, but they can be any combination 
of upper· and lowercase. Whatever combimtion yo u en ter is preserved. DOS, 
on the other hand, vinterprets all alphabetic characters in file- and clirectory 
names as uppercase, whether you enter them in uppercase or lowercase. To 
the UNIX system, "chapterl" and "CHAf'TERl" na me two different files; DOS 
cannot distinguish between the two forms, seeing them instead as the same 
na me. 
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Naming DOS files and dircctorics 
' 

DOS limits file and directory names to eight characters plus an optional exten­
sion of up to three characters. Tr~1ditionally, the UNIX system allows names up 
to 14 characters, although some newer systems (including Open Desktop 2.0) 
allow more. Although the UNIX system does not provide for filename exten­
sions in the sarne sense as DOS, a UNIX na me can contain a period anywhere 
in the n<1me. Thus, while the UNIX system accepts any legal DOS name, DOS 
does not allow such perfectly good UNIX names as messagctoall or 
C!zap ter. SCVC/1. 

DOS and the UNIX system accept both alphabetic and nonalphabetic charac­
ters in file and directory names, but the U~. system accepts more nonalpha­
betic characters than DOS. For example, control characters and spaces are 
valid characters in UNIX na mes but not in DOS names. (Note that UNIX names 
containing spaces must 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. 1l1ese na mes 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. 

• na mes with uppercase alphabetic characters. 

When any DOS utility or application accesses a UNLX name that does not con­
form to DOS rules, DOS Services translates, or maps, the name toa legal DOS 
name by appending a unique index consisting of an apostrophe followed by 
one to three characters. lf necessary, the UNLX filename is truncated befare 
appending the index. For example, a file called messagetoall might be mapped 
to the name mess'baq. You can determine the mapped name by issuing the 
DOS DIR command. 

Use the mapped names shown in the directory listing whenever you need to 
refer to UNLX files in a DOS command. 
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Examples of mapped filenames 
The following table illustrates the operation of DOS Services filename­
mapping on various types of UNIX filenames. The UNIX name is shown in the 
left column. A typical mapped na me is shnwn in the right column. 

UNIX name Mapped name 

r.lai 1 MAIL'FI'E 
messagetoall MESS'llAQ 
messa ge. tobob MESS'llllF.TOll , 
+.toomuch 'PS.TOO 
:rofix ROF'CBL 
:rofix.xtn _ROF'BPQ.XTN 
=.nk 'f'P.OK 
MiXcAsE.xtn MIXCA'SU.XTN 
okbase.:=+ OKBA~'QW. ___ 

· a.b.c A_B'SV.C 

Note that you need to use mapped fiienames only when you use files created 
under the UNIX system with na mes that are not legal DOS na mes. 

Displaying UNIX-style directory listings 

1.'14 

Aithough 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· 
format that combines the UNIX command ls -1 and the DOS DIR command. 
The first two fields show both the UNIX name and its corresponding mapped 
DOS name. 

The udir -h option displays "hidden" UNIX files. These are UNIX files with 
names that start with a period, which are normally not displayed in a direc­
tory listing. For example;- this corií.mand displays the na mes of all files in the 
current directory, including hidden files: 

C: udir -h 

u~ 
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Using VOS drives 

lJsing DOS drives 

Orive letters are used under DOS Services the same way they are under raw 
DOS. H"wever, DOS Services imposes certain additional conventions and lirn­
itMions. Certain drive nanws should always be associated with certain de­
vices, for instance. 

Drive letters A: and B: should be used only with devices th<tt are functionally 
equivalent to tloppy disks_ This includes physic<tl tloppies and virtual 
tloppies. 

Drive letters C: and beyond are used for devices which DOS Services tre<tts <ts 
hard disk drives. These can include: 

• The UNIX putition used to hold the hard disk filesystem shared-by the DOS 
and UNIX systems. 

• Virtual DOS f'artitions, which are portions of the shared filesystem set aside 
to. emula te DOS ,~isks. 

• rhysical DOS pMtitions on the same disk where the shared filesystem 
resides. 

• Actual DOS-formatted hard disks which are separate frorn the hard disk 
used to hold the filesystem shared by the DOS and UNIX systems. 

Drives C:, D: and J: are used to access the partition shared by DOS and the 
UNIX svstem. . 

Drive 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 physical DOS partition is present, E: can refer toa virtual DOS parti­
tion. See "Using physical DOS partitions" (page 156) for more about physical 
DOS partitions. 

Drive letters E: through 1: can be used to refer to either physical or virtual DOS 
partitions. No letters beyond 1: should be used for virtual partitions. 

DOS Ser,• ices autumatically 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 u sed in DOS image construction. (See Administmng DOS 
Services in the System Administrator's Cuide for details.) 

Drive letters K: through LASTDRIVE c<tn be used for other DOS devices, like 
CD ROM drives. The drivers for these devices are loaded in the CONFIG.SYS 
file. Starting with K:,_ DOS Services automatically assigns the next available 
drive letter to each such device. 
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____ Another purpose for high drive letters is for use with the SUBST command. 

Drive D: 

136 

SUBST is often used to equate a long pathname string to a two-letter drive 
string. 

S subst m: d:\clients\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 ho~1ping back and forth between 
directories. ' 

For most purposes; DOS drives C: ami D: are the most convenient drives to use 
when you install and run DOS commands and applic,1rions. 

TI1e following table illustrates these drive letter con. ,:ntions under DOS Ser­
vices and the sections which tollow pro vide details. 

Orive Letter 

A: 
13: 
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 directories on the DOS Ser.• ices fixed disk are accessible on 
drive D: justas they are on drive C:. On drive D:, however, your UNIX $HOME 
directory is the root of the DOS filesystem. That is, if you are logged in as the 
user ELA/NE, the directory 0:\ contains the same files as C:\USR\ELA/NE. 

13ecause your home directory is the root of the filesystem on drive D:, yo u can­
not move upward. This means you can only use drive D: to access files in 
your home directory or the subdirectories beneath it 
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Drive E: 

Drive J: 

Using DOS drivcs 

Orive D: is useful for installing and running some DOS applications that 
modify or create files iri the root directory. When you install such applica­
tions on drive D:, they modifv or create files in your home diréctory rather 
than altering the systemwide root directory (C:\). See Adminisff>ring DOS Srr­
''iccs for further in'formation on installing DOS applications. 

Orive D: is unique for each user. 

Orive E: gives you access to the physical DOS par/ilion, if aváilable. TI1is 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 formatted 
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 
]:, you use it like a standard DOS disk drive. 

Orive E: contains no DOS files when you first install DOS Services, but as you 
use your system, yo u can add DOS prograrns, files, and directories to drive E:. 

Orive E: is the same foral! 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 rnechanisms. This means that all users can ere­
ate files on drive E:, and all users ha ve the power to remove or change any file. 

Write access to drive E: is available on a first-cbme, first-served basis. As long 
.1s nobudy is writing a file on drive E:, all DOS Services users can read any file· 
on drive E:. 

lf your computer has mult.,de DOS partitions on severa! fixed disks, DOS Ser­
vices checks thern al!. Orive E: always accesses thefirst primary partition DOS 
finds, which is usually on the first disk. For further information on the physi­
cal DOS partition, see Administl'l'ing DOS Savices. 

:rhe directory [:\ contains the same files as C:\USR\LDBIN. Because 
\ USR\LDBIN is the root of the filesystem on drive j:, yo u 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 emu!ates 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 <ll1 the hard disk. 

TI1ese virtual drives are not useful in the UNIX environment, but you can use 
them with DOS as yo u wou Id use physical DOS diskette drives or phvsicill CJu 
DOS partitions. Adnzinistcring DOS Scrviccs in the Systmz Administrator's Czlld,· T ¡\; 
describes how yo u crea te and administer virtual tloppies and partitions. . V V 

8y default, virtual floppies and partitiono are not automatically accessible 
when you enter the DOS envirnnment. You must use the dos +a option to 
attach any virtual floppies or partitions you want to use during a particular 
DOS session. See "Attaching devices" (page 152) for instructions. 

Virtual t1oppies and partitions ha ve the same access restrictions as the physi­
cal DOS partition (drive E:). Multiple DOS processes can read the same virtual 
t1nppy or partition at the same time, but wh~n a process writes to the virtual 
device, no other process can read or write to the device until the writing pro­
cess exits. 

Ynu can use the dosopt cnmmand as described in_ Administcring DOS Scr¡•iccs 
in the Systcm Administmtor's Cuide to configure DOS applications or the DOS 
environrnént to attach spe··'fic virtual floppies or·partitions automatically. 

. · .. ~ ' ~ 

Reassigning DOS Services drives 

1 .18 

Unless you intend to change standard DOS Services functionality, do not use 
Lhe DOS ASSIGN, JOIN, or SUBST commands to redefine drives C:, D:, E: or ): 
so they refer to other drives or directories. Yo u can, however, use these com-

. mands to make other DOS drives refer to the stan¿ard DOS Services drives 
~ithout 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:\): 

$ subst m: d:\reports\monthly 
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Chapter 16 

Working zuith DOS files 

DOS and the UNIX systems use different file naming conventions. See "Nam­
ing DOS files and directories" (page 132) for an explanation of the differences, 
along with instructilms for working with both types of filenames at the same 
tin1e. 

DOS ami the UNIX systems also store text files in different formats. The UNIX 
system stores text lines as a sequence of characters terminated by a line-feed 
character. DOS, on the other hand, termina tes text lines with a carriage-return 
character followed by il line-feed character. A file created in one format can 
appear corrupted when accessed by the other. 

Converting DOS and UNIX files 

\Vhen you use DOS in Open Desktop, you can use any file that was created 
with DOS beca use these files are stored in DOS format even when they are cre­
ated on the shared UNIX/DOS filesystem. To use a text file in UNIX format 
with DOS programs, however, you must convert the file' to DOS text format 
using the DOS Services unix2dos command. For example, to convert the file 
/el ter in UNIX format to the file /tr.dos in DOS format, type: 

C: unix2dos 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: unix2dos c:bdgtmemo a:budget 

When you crea te text files with DOS that you want to use later with UNIX util­
ities, you can convert them to UNIX text format with the DOS Services 
dos2unix command. For example: 

C: dos2unix memo memo.unx 
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1 G. Working witlz DOS files 

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 yo u use these commands from the UNIX shell,. use UNIX 
(unmapped) names. The following example converts the file mcssage.tobob 
(which would ha ve a mapped name in the DOS environment) from UNIX for­
mal toDOS formal ami ·1ames the DOS file it crea tes with a legal DOS na me: 

S unix2dos message.tobob message.bob 

You can combin~ these commands with other DOS or UNIX commands 
through pipes and redirection. For example, the following command converts 
the file names from DOS forrnat to UNIX formal, sorts the text, and appends 
the sorted text to the UNIX file newnames: 

S dos2unix n'ames 1 sort >> newnames 

Do not specify the same na me for the source file and the target file or try .to 
redirect your output back into the source file. The following examples are 
incorrect: -

::: dos2unix names -lmes # incorrect 
~; dos2unix names > names # incorrect 

When you omit the target filename, unix2dos and dos2unix display the text 
file conversions but do not save them. -

When yo u do not know the formal 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
ma t. 

1 

NOTE Use unix2dos and dos2unix only on ASCII text files. These coin­
mands do not convert programs, database files, or special-format files creat-
ed by some word processors. · 

Accessing other users' files 

DOS Services users have limited access to files owned by other users. 
Whether or not you can inspect or modify other users' files depends on how 
UNIX permission modes are set on your computer. See "Changing access p.er­
missions" (page 84) for UNIX<' 'SS control. All DOS and UNIX files and direc­
tories you create or access ill' ,, shared UNIX/DOS filesystem are protected 
by these permission assignments. 

DOS Services, unlike a conventional DOS system, is designed to accommodate 
multiple users. lt therefore provides tools for preventing inspection, altera­
tion, or execution of files by unauthorized users. ln general, you cannot 
modify or delete a file or directory that belongs to someone else. 
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With DOS Service>, Y"ll cm restrict <lCCé'" lo your files"' that unauthorized 
users c~nnot "'"' tlll' wr1tents uf vnur directnries or read yPur files. On the 
otlwr h:md, Y"" Clll ,llsll gr;mt other users f'errnission !11 rnodity 11r delete 
vour filt·s .111d directories if vou so chot,e. See "Ch;mging ;1ccess perrnissions" 
(p.H;e S-1) .1nd "C,tllrtllling ;1cce" tu fill·<' (page :12). · 

The foiiPwing tld.1ult f'l'rtlli>SiPns .1re tvpic:1l: 

• Usc>rs Clll ir1>pect tlw C<lnlents ot any direct<lry with the DIR ctnnrn,md. 

• Users cm· rt•¡¡d tlw contenb of <1111/ file (with the TYPE Ctlllllllilnd, tur "'"lln­
ple). L'sc>rs c1n ;Jiso cnpv any file In their nwn directories. 

• Users can run pr11grams contairwd in any directory. 

• u,ers Clllll<ll 11111dify or delete files or directi>ries belonging tu other users. 

DOS applicntions 111111 file pennissions 

Rf!llH'Illi>c>r thilt most DOS <1flplicllion:; Me designed for ,1 singlt~-user envirun­
ment. \Vhen used with DOS Services in .1 multiuser environment, mnst DOS 
<1pplic1tions do nnt protc>ct your filc>s from bc>ing simultaneously updnted by 
~·¡¡u ;111d ;llltltiH:.'r u~er with write penni~~ion. 

Yt'll should wnsider carefully which wmbinati<lnllf file ;md directory perrnis­
siorls givP Vt'll tlw most appropri<liP pr11tection. For ex;11nple, to preven! a fiil· 
frorn being sirnultanet,usly updated by someone else whilc> Y<lll are working 
on it, yo u could tempnrarily remo ve execute permission fur the direct<lry cnn­
t,1ining th:1t file fur all other users. This would preven! anyone from even 
ln11king ,11 the file until. you were done. Alternatively, you could renltlve 
e\·ervone else',; write permiso; ion for the file. This would nllow other,; to look 
ill a file you are working on, but not to update it. Note thot the,;e mensures do 
rwt protect il file if another.user hos opened the file and is using it at the time 
you ch;1ngt• pennission 1nodes. 

Newer DOS progrnrns that u,;e locking calls can preven! these problems 
without any special u ser action. 

Printing from the DOS window 

All standard DOS print functions work in DOS Services. These functions 
include the print screen ((f'rt Se)) key; the PRINT command, the COPY com­
rmmd, ¡¡nd printingoperiltinns perforrned by DOS applications. 

Gy default, DOS Services sends DOS printer output via the UNIX print spooler 
toa printer named dos! p. (Your system administratonnust set this printer up 
before it Glll be used.) The following describes printing procedures you can 
use w i th the def:1 u 1 t DOS Serv ices CtJnfigu ration. 
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PrÍitting from DOS npplications 

DOS St>r.•ic<>s stores printing sent bv DOS ilf'f11ic.-ltiuns t<> ony of the DOS f'M~I­
Iel ports (LI'TI, LI'T2 <Jr LI'TJ) i<> .1 l<·mpm.lry lile. lt is printed when eitlwr of 
t\V(l ((lllditi(ln~ occur~: 

• Yo u exit the opplicotion and return tu your DOS prompt, or 

• :\Ion• th.m 15 seconds h;¡n• <~l.1psed sine<: tlw ,ll'f'lic.lti<Jn sent a char:1ctc·r to 
[)(' ¡HinÍc·d. 

Printing witlz tlze DOS COPY com1mmd 

Y'"' can print hv '"ir1g tlw DOS COPY comrn.md exactly ,ls Y"" 1\'<Juld undn 
s t.md ,¡ rd DOS: 

copy Jill'lltlHI_I' prn 

copy ftlrunmc lptl 

copy ftlcunnll' lpt2 

copy jill'llll111<' lpt3 

Printing with tlze DOS PRINT command 

Tu print :1 file using tlw DOS PRINT u¡¡nrnan~, type the C<llnrn:md in the f<>rrn: 

prin_t JilrllfWil' 

Y<lu c.1nnot use PRINT "f'li<lllS (such ,ls rr, IC, ,¡mi /P) when yo u use· the L'·'-iiX 
:-,pooll'r. 

Printing with tite Prt Se key 
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rress the (Shift) ~mi print screen ((l'rt Se)) keys <lt the same time to print the 
curren! scr<>en content·· justas vou would under stondMd DOS. 

' 

T" use the (l'rt Se) key to s;we ·and f'rint your screen C<ll1tents ,, the screen is 

u pd .1 ted: 

l. rress (Ctrt)(Shift)(l'rt Se) once tu stMt saving yuur screen contents. Yo u can 
then continue to perform operations th<1t change the oppearance of y<1ur 
screen. DOS Ser.•ices saves all changes in ;¡ ten1purMy file until yuu are 

ready to print. 

2.' rress (Ctri)(Shift)(l'rt Se) <1 second time to stop the accumulation of screen 
contents and stMt printing. 
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rrinlill•{ (r<lll/ liJe 1 )( )<; rl'illdtlr(l .. 

Thc '·¡.n·intcr not reudy" 111CSSilgc 

r'rilltil\~ (¡'tlln :-,\lllll' uus ,ql~l]icttitllb rll;lv f;¡j¡ dlld produce¡)]) error lllt'~:,;lge 
:-.irnilt-1r t(l tht:.' ful](lWing: 

T" pri11t fr<qn thc•:;t>.lf'fdic;lli<lll,, ;¡tLllh tlw printerdirt>ctlv tn tlw DOS proces:,; 

l. lf the f'rinter ;, currPntly ust>d tll print "f'""led UNIX print jllbs, the :;ystern 
<ldministr;lt"r lllllol '""' tlw dis.1ble conHn;md t" dis~blé' the printer. 

2. Uw the +a nptitlll tll .1tt;1ch the printer vou w,111t to use; see "Att.1ching 
ciPvin·s" (f'<1,L;l' 152). DOS Sen•ices t"c's the dt<vice n~mt<s /¡1U, lpl, ~nd /¡12 
to iclt:ntilv tlw fir,t, 'l'Cllllli, ;md third pM~IIt>l prittler porb. Usé' the n.une 
th.ll wrrt<spllmb lll tlle f'"rt t" whicll Y"u· rinter ¡, attached. F"r exam­
plc•, if \'llur f'rinlt'r is <111<1clwd tll /dté'/1¡10, u can :;t~rt tlw DOS pnvirnn­
rnerll \\·ith t11l' C<ll1llll,11ld: 

dos+alpO 

C""'"lt tht< rn<lllU<tls f"r vour computer and the DOS Sc·rvices ktddosdcv 
file• if \'llll Me uncert.1i11 how to idé'ntify your printer port. 

~ You C(lll ll(l\V ~LHt the ;1pplic;1tion ;1nd :;t·nd datil to the printer. 

•f. Wht>n Vllu <He· fini:;hed u:;ing the printer that is directly ilttached to DOS, 
thc· .wstc•m <1drninistratllr Ci11l reenable it f"r UNIX printing by using the 
cnablc Cllll1111<111li. Ur'\JIX printing C.lllllllt be enabled if the DOS process 
t"ing tlw directly attached printc•r is still running. 
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Controlling the DOS zuork erzvirorl7nent 

Wlwn v·,,u u:><' Open De:.kt"f' DOS St>rvicP:. tll run DOS Cllllllll<lllds and appli­
C1ti(ln:-., ynu ~l'e the ~.lllH:' beh;1vior yo u would sé'e <lll .1 llllVentional persun,11 
C<l!nputc·r rurmir1~ the s.lnH· ,,mmands ami <1pplic,1:.·."1". This is possible 
becHrsc· DOS SPrvicl'S crt'<JIP> a uirtua/ ¡wrsonal COIII!'IIItT (abo callt>d a uirtual 
/'C ''r ;•r'rlut1/ ll!tiCiiinc) for ypu wlwnPI'l'r v<HI run DOS. A virtu,ll I'C h.1s <1ll tlw 
imptJrt<lllt ch.Jr<Jcteristic, of ,1 re,JI ,t;md-alone, ;,in~le-u,er con1putc•r ba;,ed on 
thc• lntel'. SIISh f'rtlCc'"llr. For c•Xdlllple, DOS Services by dc•f¡¡ult alloc<Jtes 
(,•IIIK h·tp' "f ilJC'IllllrY ttJ Vllur virtu<ll I'C. 1\nv softwan· running undn the 

• • • .1 ' 

Cllntnd "f tlw virtu<Jii'C C<Hl u,,. this 111emorv the S<lnw way the S<11lle softw.Jre 
\\'lluld u;,p fi<IIIK of rnPmorv lll1 .1 :.t<Hlli-,llone SIIXfl COillfHIIPr. 

0¡1c·n De:.kt"f' c111 crt•<lle llltJrc• th.m 1tnle virtu<~l I'C ata time, which iillow:> 
users tu run severa! DOS t<Jsks at oiKt'. Each DOS erwironment under DOS Ser­
,· ice:; runs in its mvn :;c·p.lr<lte, protected, virtual machine, which cannot hilrlll 
the "f'l'r<JtiPn llf otlwr DOS c·rwinl!lllW11b llr the UNIX systc·m. In p<Hticular: 

• DOS prugrams cannot dis¡¡bJe system interrupt:;. They can only disable 
their own "virtlral" interrupts, which affect only that one DOS environment 
<lnd rHJt arw other DOS environment or the UNIX envimnrnent. 

• Errant DOS prnce"es cannot dam¡¡ge UNIX prncesses or other DOS pro­
cesses bec<1use each DbS environment is assi¡.,'lled a specific segment of 
memmy and Cilnnot write outside it. 

• DOS programs can only affect 1/0 devices that are assi¡.,'11ed to them, and 
not thuse assigned to the UNIX system ur other DOS progrilmS. 

You c;1n custonlizt' a virtual !1C in nluch the ~<Hlle \Vi1Y you cetn custo1nize <1 

conventi<lll<ll >t<Jnd-alone personal computer. For example, if you run DOS 
<lf'plic<Jtions lh<lt need 111ore than the defiltdt 640K bytes of memury, you can 
<ldd exp<Jnded memorv. lf you use a DOS ~pplici1tion thilt needs i1 COM pnrt, 
\'"ll car1 add one. When you use DOS Services, however,_you do not open 

145 
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\'t>ttr t't>tllf>tJ!t•r .1nd it1ot.1ll .1tL1pter t'.Hdo t'<<t1t:1init1g nwmmy chip> t>r i1 CO~·I 

pt>rl. lt"IP~d. Y"" u>e· oit11f>lt• ''"","'·"'d t>pliuno th:11 tell DOS Serviceo '"con­
figure· lht•se n~suurces-which Me .Jire.1dy phvoically pre:,erll-su they 
lwetlllW part uf your virtual per:,onal wmputer. Oecau:,e e,1ch virtual I'C i:, 

itJdependent uf ,¡IJ othero, vuu car1 custurnize e<1ch '"'" '" df'f'rt>priate fm the 
.lpplie<ltit<t'> rutJning in it. 

D05 Services uoes LJOS illlll,\t'o' tu impruve efficiency. A DOS image io a fwzen 
picture, t>r snapohut, uf DOS after it h,10 been lu<Jded into memnry and io run­
nitJg. This image includes infurrn.1tit<tl DOS needs about the virtuilii'C config­

m.1titJn. When Y"" siMI DOS frorn yt>ur UNIX shell or from tlw Desktop, a vir­
tual I'C is cre:Jted .11íd a DOS imagl' io lu.1dc·d intu th:ll virltiill I'C'o memurv. 

This pn>Cc•durl' h,J> the sarne C'lfect '" btHttin,c; DOS'"',, etHwentional f'",.""'''l 
Ct>tllf'ttk•r, but it is rmrch quicker. 

Controlling the DOS window 
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Yuu c.111 wntrol thc• the DOS winduw with the DOS merHL 

Tlll're Me twu wnyo tu irwuke the DOS metJu. Tu in,·uke the DOS menu with 
the mtluoe, muve the cur:,nr inttl the DOS windtlw .md pre:,s and hold the 
right muuse buttun. Tlw DOS menu <1ppe.Hs. Kec·p holding the button down 

and nH>ve the mouse cursor to the de:,ired "Ptiun '"' the menu, ami then 
release the lniton. The option io :,elected <1mi the DOS menu goes away. 

Yt>tl c,¡n <1bo invuke the DOS rnenu ,by pre"ing " opeci,ll key sequence. Gv 
def<llllt it is (Ait)D, butit on be redefined. The key sequence worb only when 
the DOS window io airead y selected. To :,elect on·e of the options on the rnenu, 
click t1!1 it with either tlw left ttr right lll<ll"l' buttttn. Ttt close the DOS menu 
without selecting any opti"n, sirnply click the mouse oubide of the DOS 
111enu. 

The optitH» on the DOS rnenu are as follows: 

Zoom Zonrning a window means causing it to expand so it 
fills your whole screen. When you want to run a 
DOS EGA/VGA grnphic:, program, you mu>t zoom 
the window it is in; you Glnnot run :,uch a f'rograrn 
in a normal window. Yoú Ciln illso zoorn any oU1er 
window if you want it to take over the screen. To 
unzoorn (U1<1t is, return a zoomed window to its 
ddault size), pres:, the DOS menu key sec¡uence 
((Ait)D by default). 
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Focus [Unfocus] 

Refresh 

Cnll/1'(11/iug tl!c UOS n•intlmu 

Sc•lt•cting tht'• Focus option <lllow-, Y"" lP u>e tlw 
mt~u,;¡• with tlw DOS .1pplic,ltiPn th<1t you Ml' run­
rJin,g inthc· DOS windllw, if th<1t ·'l'f,¡¡,-<ltilln ""l'f">rb 
<1 mpu,;e, Selt>cting the Unfocus "l'titlll .1\ltnvs you 
to ~1::->e the LlOliSP in other wind{l\VS. Only onP of 
the"' llptior1> <1pf1PM> 11n the DOS nH!IHl <JI a tillll!, 
Wlwn !he mouse is already focused in the DOS win­
dow, it cannot-be used lll bring up tlw DOS menu. 
Yllu rnu>l U><' the DOS rnt:J1U kl•y :,equence. 

SPIPcting the Refrcsh "f'lion redraws the DOS win­
d( )\\'. 

DOS Colors [X Colors] S<>lc•cting the DOS Colors Pption seb the wlors ¡,;r 
your DOS window to the sixteen stand<Hd text 
wlor>. Select the X Colors opti11n st>ts it ba~k tn the 
wlors clwsc•n through tht> Color utility. Only llllt' of 
tlwse optio11S appears on the nwnu .1t .1 time. 

Quit Selecting the Quit option el oses your DOS sessinn. 

Some <1f'plic1tiPns run in graphics nwde only part of the time. Wlwn using 
such an <lf'f'lication, you nnlv JWed to ZlHlln it when it enters graphics nwdc<. 
For exaJl1f'le, a "pre<Jd>heet can work <lS a text application but it C<ln a !so draw 
.~raph,_ In a e<JSe like this, vou could perfllrrn text entrv in .1 rL•gui<Jr DOS win­
dow witlwut wurrying about ZlH>ming. lf your applic;Jtitll1 enters graphics 
modt>, hmvever, a message displ;ws reminding you to zoom, and the DOS 

windmv running \'llur progr<1rn becomes unus.1blc< until you h<lvc< done Sll. 
Y<> u C<ln return to tlw n<>rm~l DOS window ~fter vou are fini>hc•d t"ing gr<lf'h­
ics mode bv pressing the DOS menu kc<y sequence (usuallv (Ait)D). 

Note th;Jt you can tmzourn <lt ~ny time, c<ven if you are still. in EGA/VCA 
grilphic" rnnde, in Prder to U>e other clients. However, when you unznom 
while your i!pplic~tion is in ECA/VCA gr;¡phics modc<, the application in the 
window is suspc<nded until ynu zoom it ilgain. 

When the DOS progrilm you are running requires il mouse, use the DOS rnc<nu 
key sequence; then select the Fncus option from thc< DOS menu to focus your 
q1ouse in the DOS window. This means that your mouse input gnes to the DOS 

program instead of tn thc< server. The Unfocus option revc<rses this, so thilt 
your mouse input goes to the server. lf you select the Zoom option, your 
mouse is automatically focused for yo u while yo u are zoomed. 
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7 7 . . Controllinx tl1c LJOS ;uork l'llvirotllll<'llf 

Changing colors 

I3y dd<Hilt, DOS Sen•icc·, uoeo the currmt Ui',JIX Cllh•r l'·liL'tte t" dioplily the 
c·"J"r' in tlll' DOS wind"w. F"r rn<~ny DOS pmgr;lln' tl1is is >ufficienl. F"r DOS 
progr;un, thdt d<"J'<"nd he,l\'il' •n color, tlw ré'"ilh c.111 be peculiM. \Vhen the 
colors DOS S<"n•ic<"o <'\f'<"Cb tu Uo<" Me not dVilil,lble, you rnc1v find th,lt objecto 
in their DOS window' .li'L' cli>¡'l,lyed in tllll'\flL'<"IL'd wJ,r:-. 

The color,.; ,vou st'e in your DOS progr,lm de¡'<"nd upon a nurnber "f f.1ctors: 
, · vour hMdware setup, the colors chosen for your X Windo\\'s se,ion, .md the 

color r<"quirements "f the DOS program Y" u are running. DOS pr"gr.1ms run in 
X wind"ws mav produc<" distorted colors or unre;1dable >Creens when run <lll 
1 h-culor servers. · 

The DOS Colors "f'lion t1ll the DOS n1erHJ ,JIJow:- vou lt1 h,¡ve Y"ur DOS win­
d"ws dis¡,Jayed in true DOS colmo. This G111 h,l\'l' an unexpected imp<1ct on 
tlw ;1ppeM<1nce of your Ur\!IX windows. Altern;1tivelv, vou could use the 
Desktop Color wntml (page liiJ) to select ;1 ·¡,ecial DOS pillette. S<lllle DOS 
.1pplication' Jet yo u select colors specifiC<llly f"r th;ll <lf'Piication. 

See Admini>f<Ting LJOS Stn•!C!'S in the Systcm Administmtor's Cuide fnr more 
about controlling color-s ii1 the DOS window. 

Using AUTOEXEC.BAT and CONFIG.SYS files 

148 

DOS int<"rpreb the comrnands in two special files autom<~tically every time 
vou enter the DOS envirunment. These files are ;\l/TOEXEC.Iit\T a1\J 
CONFIC.SYS. 

You can use AUTOEXEC./1;\T t<J cuotomize your DOS environment or to run 
comm~nds you want executed every time you use DOS. For example, if you 
runa program called GRAPHS every time ynu use DOS, yo u could include the 
comm;llld to run the program in yuur AUTOEXEC.llAT file. 

The CONFIC.SYS file (if it exists) contains infonnatinn about your computer's 
cunfiguration that the system needs to know every time you run DOS. Sorne 
DOS applications, for example, require device drivers that are identified in 
CONFIC.SYS. 

Uscr's Cuide 

............... ----~~~-·-· '•' 
.--~-: .. ·,. 
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Ctl!t/ixtirill,<; tll<'tttory 

13<ec.lu>e differ<ent us<ers m<lY want In includ<e diff<erent commands in their 
i\l!TOEXEC/<i\T ur CONF/C.SYS filvs, DOS Services provides fm both: 

• Sv>tc·rn def<lllit MITOEXEC/i;\T <tnd CONFIC.SYS fil<es, which afft•ct al! tN'rs 
urtleoo tite·\· c·xplicitly sp<ecify t>therwise. 

• f\'rStlll<tl i\l!TOEXEC/ii\T ami CONFIC.SYS files, which·individu<tl us<ers Cilll 
crt>;ttc• ¡, n"ttllnize tlwir tJWn p<ersnrl<ll DOS envimnnwnts. 

lf VllLt cre,lt<e ,, ¡tc·r><lllJI;\l/TOEXEC.R!IT file in vour home dir<ectnrv, DOS Ser­
viCE.-':-:. l'\t'Clltl-·~ it wiH:'Ilt:'\'l'f you en ter the DOS environ1nent or ~tart ,1 DOS pro­

Ct'ss. DOS SPn·icc·s c·x<ecut<es Y"ur hllrne directory !ll!TOEXEC!i;\T file .1fter 
exc•cutirw tite• n>t>l clircctorv ;\l/TOEXEC./i;\T. 

.~ . 

lrt g«n<·r;ll, DOS Servic<es interprds CONFIC.SYS wmmands jusi ilS conven­
titJn;¡J DOS per>tlll<tl Ct>rnputt•r dtJes. However, the FCBS command is effective 
tJnlv when v~>u use• ,111 ;¡ctual DOS filesystem. lt is not used on any portion of 
the >it<Hc·d UNIX/DOS filesystem. S<e<e Admini:;taing VOS Scruiccs in Systcm 
.·\dntinistroftlr':-: Cuidt' ftlr 1nore about FCRS. · 

DOS Sc~n·ices "'""' lliJ/ interpret BUFFERS conllltilnds in any uf your system's 
COXF/C.SYS fill's .1t DOS run time. The BUFFERS value is defined in the DOS 
irn<1ges ,11 tlw time titl'y Me cre<tted ilnd Glnnot be ch<tnged unless you make 
new DOS im<1ge,.;. The BUFFERS value used in the deiatdt DOS im.1ges is 15, 
the sl<111d;1rd DOS def~ult Véllue ft>r fi411K of I<At\1. See :\dministcring VOS Sa­
u!C<':' ir1 Su_,t,·n; Adntini_,/m/or's Cuide f"r further i11iorm;1tio11 o11 cha11ging 
BL!HERS ,111d making new DOS ime1ges. The BUFFERS comma11d is efiective 
pr1lv whc•r1 Vt>U ""'' <111 <1Citt<ll DOS filt:sy,ll'm. ft i, not ust:d wlwn you <teces> 
the· sh;m·d DO<:;jLJ,"JIX fill'syst<elll. 

Configuring memory 

DOS 5.11 provides tuols fur maxim1zmg the amount of Conventional DOS 
Mt:mory <W~ilablt< for yt>ur pr"gre1rns. These tools Cilll<H>t bt: usc>d Pll an HIIH6 
computer, but y<Hr c;m use them under DOS Ser.'ices. You Ciln loild device 
drivers and TSI<s (Termil1ilte and Stay Resident progrilms) i11to the Upper 
Memory 131och (U~·I Ds) <tnd yuu Ciln load DOS itself into the High Memory 
Are el ( H t\1 A). 

\lost ,¡ this h;1s ,1lre<1dv been done fur vou. 13y def<tult, when DOS Servicps 
wrnc=s up it h1cb J speci<tl extended memory manager, MERCEXMS.SYS, 
which f'rovides access to the Upper Memory Blocks. lt illso loil< 's DOS into the 
High r'vlt'IIH>rv Are;1. 

,\íEI\CEX,\IS.<;YS is the only Extended Memory Milnager that can be used with 
DOS Ser.,ices. Do IH>t use HIMEM.SYS, XMS.SYS, or any other DOS extended 
rnemury 111<111<1ger produced by third-¡,arty vendors. 
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.'\:, in st;mdard DOS, once the Upper ivlemory Glocb have been enabled, you 
ran free up DOS Convention~l ivlemory by loading your device drivers and 
TSI's there. Refer to your DOS m~nuab for 111ore about DOS me_mory manage­
ment. 

To lo.ld device drivers ;md TSI's in the Upper ~'>'11.-'mory [Jiocks, use commands 
such ,1s the following in any CONFIC.SYS file which will be interpreted when 
DOS Serv ices st;uts: 

:.-:::.¡::. :,-¡.:_. •:. 

To lo,1d TS"s i11to thc· Upper ivlemo_rv Glocks, vou can also '"" C<HI11lli111dS 
such ;1s the folltllving in anv ;\L/TOEXEC./l:\T file which will be interpreted 
wllen DOS Serv ices st.Hts: 

Using cxpmuicd mcmonj (EMS) 

DOS Servici.-'S supports th.e Lotus/lntel/ivlicrosoft Expanded Memory Specifi­
C<lti<m (EtviS), so you c;m run any DOS <1pplici1tions thi1t use expi1nded memory 
.111d ci111fonn t.o this spl'cification 1 DOS Services expanded memory is avail­
.,¡,¡,. in tlw folllllving sizes: 512 Kbytes, ;1·1d 1, 2, 3, 4, 5, ií, ami K ,\-\bytes. Tlw 
dd.wlt <1nHHll1t of t•xpanded memory is one_.megabyte, but you can e<1sily 
rP<"Jlii'St ·"'Y,¡ tiH· .11111\\;¡[lle v,1lt11•s. (You slwulcl not request more memmy. 
th,lll ytnr JH't'd, h(}wever, hl'Cclu:.t.· it \\';l~te~ ::-,y~tl·rn r~:.ource:-,.) 

y,,,ll.l<llllfllll<·r ,·¡,"'·' not :wed to h.we actual physic.ll nwmory in the i111Hllll11 
\·ou rc•quc•st when you use c·xpanded 11H.!11Hlry, ami you do not need an E,\JS 
1nc·•nury c...-cl to usP e:,p.mded nuenH~ry with DOS Services. DOS Services 
simul.1tes l'Xp<1nded memory by using swndard UNIX system l•irtualmemnrv. 
Pr"vid<·d you h;we ,11 lf',lst tlw minil1HJJ1l af11(1llf11 "f memory required to run 

·DOS Servicc·s, Y"" Glll use any of the exp<~nded memmy values that DOS Ser­
vices supporb. 

\. . .o/ !l·.~í111/ rl/1\hcfnsrif/ hp!111rft'd Mi'mory Spl'ó{iúll io11, VL'r~ion 4.0, Lntu~ Dcvdnpment Curpur.1tion, lntd 
Corporutinn, <1nd Miao:-oft Curpuriltiun. 
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L/,;ing J't'riJ!IIl'rallwrd¡unrc iPitli 005 Scroiccs 

To use expanded nwmPry, yPu 1nust request it with the DOS.+a optiun. Tu 
request the ddault anmunt of une megabyte of expanded memory, use the 
+aems nption. F11r e\,lmple: 

dos +aems 

dos +aems 123 

Thc• first "''<llllple st;uts a DOS environment with one megabyte of exp.mded 
·mtc•nwrv. The second example _st<Hb Lotus 1-2-3 with one megabyte of 
expanded !llP!ll<'fV. 

Tt' requc·st ,¡ difl(>nmt ,Jtilount uf tc·Xpilnded memory, use one pf the tollmving 
+J opti< 1n~.: 

DOS option Memory 

~.wm,512 512 Kbytes 
+;H:'Ill:-. 1 meg:1 byte 
+,ll'!llS 1 1 rnc·g:1bvte 
~;H-•rn:-.2 2 rne,'o!;<lbytes 
-:-;,enlS3 J nwgélbvtes . . 
..... ,1erns4 4 nwga bytes 
·i-;H:.'lll:-.J 5 rneg:1bytes 
...;...,lern:,(í 6 nwgabytes 
..:...;1prn:-,S S nwgabyte·s 

h ,,. ¡•x.JrllJ''''· ¡,, "''llll'sl h •ur llll'g:1bvtes, tvpe: 

dos +aerns4 

llsing peripherallzardware with DOS Services 

Gec:1uoc· DOS Sen· ices is ;1 fully c<>nfigurable environment, you may run milny 
different kinds of DOS >e»ions. Yt>u 111ay configure DOS Servicc•s to run in 
VGA mode with one prngr;1m ,l!ld in CG.A. mode for ,mother. You might run 
one progr;¡nl. with rniniJnCll nleJnory to conserve resources and iillocHe 5 
megabytes of EMS menwry to :1nother. Yllu might attach a local dot-matrix 
printer when you use your d:11<1base progr;1m, while you attach .1 network 
l:lstc•r printer for dPsktop publishing. 

Wlwn vou use m:my different DOS programs you usuillly run many different 
DOS environments. M;¡ny users set things up so th~t the devin•s they need 
~re ilutolll:ltic~llv ilttaclwd whenever ;¡ pMticular DOS program is run. Since 
this device .ltt:lcillllent t:1kes place :wtomiltically ami invisibly, it is common 
to ft,rg<c>t ex:Ktlv which devices <He av<Jiinble at the moment. 
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17. (<JJI/rolllll,\ tlw UOS ;uork <'llVÍrtJIIIIIt'lll 

Using the device infonnation window 

The Device lnf<mn~ti<H1 window gives vou in:ot~nt access to this inform~tion 
.my time you Me in DOS. lt works fnlln the DOS command line or frnm within 
;my DOS applicatiun. lt "p"f'~· up" when yt:u hit~ htll-key se'luence, like a TSR 

pr(lgrillll in tlw stand<Ud DOS environment. 

T" "f'''" tlw Dt•vin· lnfmnl,llitlll wind"w, prc·o:o (C:ri)(E,c), then (Ctri)L 

While tlw Device lnfonnatitlll windmv is displ~yed, your DOS process is 
suopen,Jc.d. Any "ther prtlCe"es, (DOS "r UNIX) which 111.1y be running in the 
b.1ch-gruund ((lfltinlH.:' ttJ run. VVhl'n ytlll h;1ve uht~lined tht> infunnatiun you 
nL·ed, ¡>ress ([,,:) "r (Sf'·lL") ,md Y"U pop b.1ck into yuur DOS se>Sion, which 
¡>icb up e\actly where- Y" u left it. 

TIH' DL·vire lnftlrlll;ltion wi1Hit1W ¡_..., unly tlVtlilallll' wlwn your DOS wint..'ltl\\' 1;, 

in 1<.: \ 1 111ociL·. 

Tlw dL·f;Hdt Clllor ,clwme is ypllow ch<Hacters on <1 red bilckground. lf ynu 
find this hard lo rc•.Jd or prt'ier ,1nother arrangL'nwnt, it is configurable. You 
can resel tlw colors of the DL·vice lnformMion window by setting t11e UNIX 
L'IWimnnwnt v.Jriable, DOSCO,'\JFIG·. Tlw following L'\ample sh(lws how this 
is done irtllll tlw Gt~urlle shvll. 

DOSCONFIG•menucolor.whlte.blue 
export DOSCONFIG 

IIH" llit.:nucolor tlplitlll .dltl\\':-, y(lu lo :-.pt.:·lify l'.\"tl p.1r(lllll:'!l"r::-., ~t·p.1r.1!cd by 
d1J!~. Tlw !ir:--t p.lr;llllt'lvr i:::, LIH-' f<~n·grtlUI1d ltdttr; tlll' ~(:'Clllld i::, the h,llk· 

~ft•lllld Ctdtlr. Tile UH.!L-' dht~ve give~ y:uu ... \.vhitt! (!¡,¡r,lLtPr~ nn .1 l1llll.' fieL~. Si\.­
lt'l'll ull~~r~ arl.' (lv;1il.1bk fur L'dLh. S!!.l'.:~dmini . ...;ltTinx UOS St'!'\}iccs in thv Sy:.:.,\·m 
Ad11rinisfrillor'5 C11Íd,· for .1 li:.t. 

Attaching dcvices 

lf yuu want to u:,e d hdr:d\v<lre JevicL' th;tt is IHJt au\(llll(lliclllv ;,vail;lblt· wlu:n 

vou usL' DOS, you rec¡ué·st .Kcess to it uoing the dos +a ("att;Kh device") optiun 
in the form: 

dos +J.tleviet~_tlllJI/e [cotlltHatul] 

The Ulll1111and torm dos +adcvicc 11111/IC st<lfts a DOS envinll11lll'l1t <llld 
,JttildHes tlw requestL·d <ll>vie<e to the DOS f'l'llCess so Y"ll can '"" it fnr the 
dur<tlion of tlw DOS environment. The C()lllllli111d fonn dos +aticvicc_lllllliC 

collllllillld ilttaches the Sf'ecified device to the DOS proceso and also runs the 
specifit:d DOS wmm.Jncl. Ynu c;m then use the specified device for the dura­
tion of the program you start with coll!llltlltd. lf your specified device is 11L>t 
avoiic1ble (typicc1lly becaus~ ,1nother UNIX llr DOS pmcess is using it), DOS Ser­
vices displays a message informing yo u that you cannot u:oe the device. 
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Using pcri¡JIHTnl hardware ¡uif/¡ UOS St'rVIÓ's 

To <1tt<1ch !lHlrt• th<1n one dPvice to a DOS proceos, use more than one +a 
option. For example: 

dos tacoml taems 

Ex;11llf1lt·> illu>trating tlw use of the +a option <1ppeiH ' 1mntghout this ch<1pter. 
See .~d111illi_,/tTing uo< - '>';<icc5 in Sysft'/11 Ad111illi5/m!tl,' S Cuidc for descriptions 
,,¡ other u>dul pr ·dut'o, including the use of the dosopt Ctllllllland to Ctlll­
:igurto• DOS Ctlllllll.it ocls '" thev auttllll<ltically request required devices. 

LTsing display adapters and serial tenninals 

DOS Service> autPmntiGlllv oenoes tlw type of display adapter vm1 uoe in the 
ovotenl console ami properly display' DOS processes. DOS Sen• ices is compa­
til11e with VC."., ECA, CCA, Hercules, anci monochrnme displ;1y adapters. 
When you t~:.e <1 seri;11 termiml, DOS Sen•ices displays DOS processes as 
though thev Me running on a monochrome console. You can use the +a 
"f'tion to spc·cify explicitly <1 particular display type, but this b normJily 
un!H:'n'ss(Hy. For l.'X.?Jn1pll.:.': 

dos +acga 

Llsi11g a mouse 

~;,•!<· i!J;lt \'t'll. shPuld not tnodify ;lny.CONFIC.SYS iiles tll identify .1 llH>Usl' 
drivt:·r ;1:-. ynu \\'!lUid un ,1 cunventinnt-ll pt.·r~unal con1puter running ~t;l!ldilrd 
DOS_ D·:_,c; Servicc·s·uses ,1 'f'l'Ciill lllt>use driver that is identified in the w"tern 
dt·r.lttlt \Ccl:\'F/C.s l S iile . 

: 1US Sc.'rviCl'> c.ltlsl'" DOS to view .111y properly configurt>d ""'ll"t' .1s tllclll);h it 
is ;¡ Microsoft flus M"'"e- lf you inst;111 DOS applicatiol.l'> that need to knt1W 
iÜHH<t the spc·cific mm~>e vou use, .1lwavs refer to it ,ts a Micm,oft fh<> Mou>L'-

Lfsing a modem 

Yt~u C<111 use t>ither ,1n ,,·xtern.ll llll"lem (one ilttilched to ,1 serio\ port) <Han 
interna! 11111dem (11ne thilt requirt'> illl intern;¡Jiy instillled card) with DOS Ser­
vice>. lf you h;we a choice, wnsider thilt externalmoderns are e.1sier to twub­
leshollt should prtJbiPn"' ,HisP. 

Ft~r eitlwr kind .,f rntJdt'lll, in>tilll tlw modem by. following the lllilnuiilcturt·r\ 
in,tructitJt1S tt' connect it to il ""rial f'Ort. N(Jte that illl in!Prnal ntodem gen­
Prilllv rl!plan·s COMl or COM2. To use the nwdem, <1tt;1ch the ilppropriatl' 
COr-..·1 port to your DOS process by using the +a option when you otart DOS . 

For l'\<'11lf'lt.': 

~- dos tacoml 

For further infornli1tion, oee "Using COM ports" (page 154). 
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1 .. ColltrolliiiX tli<' Ul)S work cllvlnJIIIIJCJII 

Using COM ports 

DOS c~n use the COMI ami COM2 seri~l porto (equiv~lent to the UNIX devices 
/dcu/llt¡la and /dcv/llt¡2a). The COMJ ;md CQ,\14 ports are n<>t SUf'pmted. Only 
one DOS proc<c>ss <lt ;¡ time can use e;1ch C0,\·1 port. To use a COl\·! f'<Ht, vou 
lllust explicitly request access to it usillg the +a option when you stilrt DOS. 

DOS S<c>rvices Cilll ;Ht<lch COM porb i11 two different ways: indirectlv or 
directlv. You do 11ot lle<c>d to understnnd the technic,1l distinction between 
these two forms. Hmvev<~r. \'OU llHJst clwose olle furm or the other when vou 

' ,' 

start DOS. Consider these trndt>-offs .10 yo u 111.1ke your choice: 

• lndirect .1tt.1chment is nwrt> reli<~bk~. but wht>ll the system is heavily loc1ded, 
it 111.1y be slmver th;111 direct ,lttachmellt. Try this form of attachment first if 
V<lU .ue uncert¡¡in \vhich tn u~t..·. 

• Dir<c>ct att~chment is L1ster lH<t leso rcliable th<1n indin~ct attachment when 
tlw system is lw;wily loaded. 

Indirect attáchmcnt 
To ;tlt<llh " COi\·1 port indirc·ctly, use the +acoml or +acom2 option. For 
c·~.111lf'l"': 

dos +acoml 
dos +acom2 xtalk 

Tlw first é'\óllllf'lt• stMts .1 úOS <c>m·ironnwllt ;111d rc•quests ;1c'cess to C0;\·11. The 
sc·c"nd t'\C11npl<c> .st.1rts the· cr;ossTALK'' ·'Pf'lic·Jtion c~nd rl'C[ll<,ts ac'Ces" t" 
CU,\12. In [li,th ex,Jlllf'le·s, if the.• re•questhl COI\1 port is llot .w.1iL>lllt>. DOS Ser­
\·il·t.·~ ~._j¡l(;'~ !l11t :-,t,lrt DUS.,tl1d in:::.tl~dd di:.pl.l_v:-, rlll.error lll!::.':.:::..-lgl'. 

Direct attachmcnt 
To directly attilrh corv11 or corv12, u:;e the +adcoml or +adcom2 Pptitll1. Fm 
e~ample, to start il DOS environment and directly attach CO~ll. type: 

~· dos tadcoml 

Tt1 start CROSSTALK ~nd directly attach COM2, type: 

dos +adcom2 xtalk 

Using CQM p01ts to transfcr files 
You Glll use both directly and indirPrtlv att,Kiw·' C0,\·1 ports to trilnsfer files 
between computers. However, the rl'ii<1bility 11f ,,·..: tr.111sfer dependo nn 111,1ny 
factors including line q¡¡,,[ity, tr;lllsfer speed, ;md :,ystem load .. lf you use 
corvt pr1rts t11 tr,m::.fer files at speeds greater th<>n 4KIIll b~ud, use an error­
correcting protocol tn perform.the tr~nsfer. ·Error-corrt>cting f'rotocols help 
ensure the intPgrity of d<>ta during trnnsfer. · 



llsi11g tl1e game port 

Ttl·U~l:' thv g<-llllé' ptlrt, u:-.L' thl.' +aganlc tlptitlll. Ftlr t'Xillllplc•: 

dos .1.agame 

Onh· tlllP DOS pn1ct·:-.~ ,1t ,1 tinH' c1n ti~(' IIH· g<li11L' p(lrt. 

Ft'r turtlwr inft,m1atitll1 on in:ot<>lling ;md configuring hMdwMe devices, refer 
tP .~dn:iniskring L!O' 5cr¡•fc,·,; in the 5rf:'ll'lll Ad111inistmlor',; Cuide m C<H1sult 
V(Jur ~v~tern éldrnini.:--tr;ttor or DOS 5Prvice:-. distributur. 

llsi11g virtual partitions a1l(f virtual floppy disks 

Virtual 005 p;Htititn'> ;111d virtual flpppy disks are UNIX files thilt contain 
actu.1! DOS filesystems. By ddault, these virtual de.vices do not exist. 

V.irtu;1l f'Mtititn1s ,md llof'PY disks are typically not of interest tn most DOS 
SPrvicc•s '"ers. lf yuur Clll1lf'Uter does not ha ve il physical DOS pnrtition, h<,>W· 
e·ver, Vtlu ""'Y find ;1 virtual partititln ttl be useful. Refer to Adltlillistcrirzg UOS 
5cruiccs in tlw 5ystcn; Adlllinistrntor'5 Cuide for further information on creating 
these virtual devict•s ,n1d on their ch.1racteristic:o. 

To use• a virtu;ll p;1rtititn1 "r tloppy disk, attach it to your DOS prucess using 
tlw +a "f'li<n1 ir1 the Jurrn: 

+a d rir.'c ~'el t t' r :=u 11 ix _Ji 1 e _11 ti me 

Y<>u slH•tild 11llr!1Llllv use dri1·e lettc·rs a or b ttl ;1CCP» ,1 virtud! ""f'f'Y· Use• 
drivl' ltetlt'rs e, f, g, h or i lo ;lCC<>ss virtu;rl pñrtititlns. 2 Tile full f'·'thn.lllll' uf !he· 
LJt\IX filt· lh<lt cPnl;lins tlw virtual partitiPn Pr f!tlppv drive is zmix_Ji!t·_tllliiiL'. 
F"r c•,,11nple, tht• f"llowing ClH1lllland st;uts ,, DOS environznent .Jlld ;lltdcl1l's 
tite 1·irtu.1! p.1rtition /u,;r/frnl/¡•di5k '"DOS drive F: 

dos faf:=/usr/fred/vdisk 

Ytlu Glll the11 acce>S ;m·. JOS files (!lllt,lilled within /u,;r/¡i',·dj¡•di;k "'·' DOS 
drive F:. You can ch;mgc' your current drive to drive F: witil t!Jc• coznzn;l!ld: 

f, 

Yo u Ciln list the filés "" cirive F: with the comm,md: 

dir f, 

2. Yt•u rn.w w.mt tP ~n·uid u:--ing Jrin· E: :-.illCl' it i:-. .l~"Í)-,'lll'J tu thL· primMy lH.~ p.utitiun by dd.wlt. Hm\o'L'\'er, 
'.'Pll ct;) ll:-.L' dri\'L' 1:: if vou wi..,h. Notl' th.lt if vnu <1:-."Í)-,'11 Jri\'L' E: tn .1 virttt.ll flpppy llf virtu.1l p.utiti1m, you 
:,\·ill !ltl lilllhL'f h;wt.• ,\11 ;,tt;~chmL·nt hl tl1l' prim;H)' JH J<..; p.u~ititm (un h.·~:-. ynu spccifically a:-.~i¡..,rn ,1nuther letter 
ti• it). 
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To otart ~ DOS environment ~nd ~ttach 

/us~/phyllis/vflop, use a comm~nd su eh as: 

"dos tab:=/usr/phyllis/vflop 

virtual tloppy nomed 

Wlw'n you issue this cornmiltld, tlw virtual floppy is accessible a::; DOS drive B:, 
jusi ~s if it were a pllysic;ll diskette drive. Note tll~t if tllere is a physicill drive 
13:, yo u w,ill no lunger 11<1\'e access to it. 

Virtual partitions and floppy drive::; h;we the following limit;ltiun::;: 

• ·Whilt' multiple users can simultaneously attach ilnd read a virtual partition 
or tloppy drive, nnlv one user at il time Gln write toa virtual partition or 
flo¡'f'Y drive. 

• WIH:'Il onL' '"<'r is writing tu a virtual partitior1 or floppy drive, al! other 
u":'rs ill'l' [1rl'Vented frum reading and writing to that device until the DOS 
:,t:·~:,iun u11 the device i~ tennini1ted. 

Sec' Adll!illislcring UOS 5cr<.•iccs in the 5t¡:<lt'll! Adminiotralor'o Cuide for further 
inforrn.llitlll un attaching virtual partitions and tloppy disks, including 
instructiom un attaching them "exclusive" so they cannot be written by other 
u~Pr~. 

Using physical DOS partitio11s 

A plwsical DOS pMtititlll i::; a portion of tlw fixed disk formatted as a DOS file­
svstc·m ,md resern~d exclusively for DOS files. DOS Services mav have just . . . 
orw ['hysical DOS pMtition (c11ied the prilllM\. DOS pMtition); it may h,we 
both a ¡'rimary and an extended DOS partition; nr it rnay h;we no phv::;ical 
DOS pJrtitions. 

lf vour Open Desktop wmputer has a prirnary DOS partition, it is automati­
cally ,wailable as 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 
tu iln avoilable DOS Service::; drive letter. To attach a logical drive that is 
within the extended DOS pMtition, u:,e the +a option in the form: 

+a DOS Se rviccs_d rivc_lctter :=doslogical_tl rivc _/cite r 

DOS Saviccs_tlrivc_lcttcr ciln be e, f, g, h or i:' lngical_drivc_lcttcr c~n be 
ilny of the logical drive::; ,wail~ble under raw DOS . 

. 1. Yuu lll!l\' w.mt tu ,1\'nid u~inf: drivl' E: :-.in( e it i:-. .l:-.:-.ip1l'd to the primMy DOS partition by dcf<Hllt. Howcver, 
}'llll \.,ll; II"L' drivv !·.: if yuu wio..,h. Note th.lt if y·ou .1:-. .... i¡..;n drive F: !11 .1 !o¡;il.-·d drivl' in thL' e). tended p<1rtititll1, 

ymt wi\1 111' lonht:r h.wl' .m attil(hmcnt tu thc primary U\)"\ partitil.m (tmh.:o..,~ yuu speLifk<Uly a:-.sign anothcr 
ldkr t11 it) 
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Fur example, the following command i1ttaches ynur sy,tem', lngiL,li 005 drive 
D: tu the DOS St<rvicPo F: drive: 

dos ta f: =dosd 

Refer to the file /ctc!dt1Sdcc' for a list of av,Jii.lble logical drivc•s. 

,\·lultiple DOS proce"c's can rcad files on ,1 DOS prtrtition at the s,lllw tinw, hut 
onlv one pmcess <11 a time can wn'tc tu the primMy DOS pMtitiun or tu <1 lugi­
cal drive within tlw extended D05 partitiun. As soon as one process atternpts 
tu write tn a DOS prtrtition, no othl'r process c,lrl read or write tu tlw pMtition 
until the DOS se>ssiun writing the fir>t process is terrninated. 

Refer to Admini<tcring UOS Saviccs in the Systcm Administrator's Cuide for 
further inforrnatitHl on using ami adrninistering physical DOS partitiuns. · 

157 

'·' . ·-
" 

·:-""" 



Chapter 3. · Accessing Your Network 
With Telnet 

Introduction ......................................................................... 3-3 

Getting Started with TELNET ......................................... 3-3 
Using TELl'iET Commands: A Sample Session ......... 3-5 
Emul:1tion Options ......................................................... 3-6 
Changing thc Escape Charactcr .................................... 3-7 
Starting a Tcmporary DOS Shcll .................................. 3-7 

Summary .............................................................................. 3-8 

© 1988. 1989, 1990 Locus Computing Corporation 3-1 



accessing your network with telnet 

3-2 © !988, !989, 1990 Locus Computing Corporation 



Introduction 

This chapter tclls you how to use thc TELNET tenninal 
emu!Jtor. TELNET allows you to login toa rcmote host from 
your personal computer and work as if you were on a dircctly 
connectcd tenninal. TELNET offcrs features of the following 
tenninal cmulation typcs: ANSI-standard X3.64, Heath-19, 
and DEC VT52. 

This chapter assumcs that you havc installcd and conligured 
Locus TCP/IP For DOS as describcd in Chaptcr 2, that you 
ha ve an account on a remate host, and that you have a HOSTS 
file on your personal computer thatlists your computer and the . ~ 

availablc hosts on your network. 

Getting Started With TELNET 

TELNC:T is simple to use. To start a TELNET session and 
contact a remo te host, type the following at the DOS· C> 
prompt: 

tel:1et burmese 

where burrnese is thc name of the remo te host you want to log 
in to. 

Aftcr you opcn a TELNET scssion, infonnation similar to the 
following appears at thc bottom of your scrcen: 

lansi Mon Aug 02 16:20 Escape char: •A] • burmesel 

This is the TELNET status line. The left-most field indicares 
the typc of emulation requcsted, in this case ANSI-standard 
X3.64, which is the dcfault. The second field displays .the date 
and time, thc third field displays thc esca¡.:c character in quotes 

© 1988. 1989, 1990 Locus Computing Corporation 3-3 
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(in this case CTRL-]), and the last ficld displays thc name of 
the remote host, burmese. 

This information stays at the bottom of your screen until you 
cxit TELNET. 

Once TELNET has establishcd a corCJcction to the rcmote 
host, burmese, you are promptcd to log m to burmese. 

If a password is required, burmese prompts you for itas wcll. 
After you log in to the rcmote host, you can work as though 
you were directly connected via a terminal. You can crcate 
files, remove files, edit files, and send and receive mail on the 
remote host. 

There are two ways to exit TELNET: 

• Log out at the rcmote host prompt and press ENTER, 
which exits TELNET and displays thc following mcssage: 

telnet: - connection closed 

beforc retuming you to the DOS prompt. 

or 

• Press 

CTRL-) 

at thc rcmote host prompt which rctums you to TELNET 
command modc, indicatcd by thc Locus telnet> 
prompt. 

At thc TELNET prompt, typc bye. This rctums you to 
DOS. 

© 1988, 1989, 1990 Locus Computing Corporation 
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Using TELNET Commands: A Sample Session 

The previous section explained thc TELNET status line, 
showed you how to start a TELl\'ET session, how to lag on to 
a remate hosr. and how to cxit a TELNET session. 

This section shows yo u how to use sorne of the commands to 
TELN'ET. You can only use thc TELNET commands at the 
Locus telnet> prompt. These commands let you specify 
a diffcrent type of terminal emulation, sct the escape character 
to be somcthing othcr than CTRL-], clase your current 
connection to a remate host and opcn a ncw scssion, and exit 
TELNET. 

When you makc any of thcse modifications, thc TELNET 
status !in e re nects those changes. 

The following samplc session illustrates how Diek, our sample 
user, uses TELNET. Dick has Locus TCP/IP For DOS loaded 
on his IBM PC-comp:uible personal computer, which is 
running PC-DOS, Version 3.3. Dick decides to connect to 
sb mese. which is one of the UNIX hosts on his network. 

At the DOS prompt, Dick types: 

telnet 

The status line appears at the bottom of the screen, and'he sees 
the TELl\'ET prompt. To connect to siamese, Dick types: 

connect siarnese 

at the TELl\'ET prompt. When siamese prompts him, Dick 
logs in. 
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Emulation Options 

3-6 

Dick's status line indicares that he is using ANSI-standard 
X3.64 emulation, and he wants to change it to Hcath-19 
emulation. Dick has to be at thc TELNET prompt to do this. 
So, at the UNIX prompt. he presses CfRL-] to leave UNIX 
and retum to the Locus Telnet> prompt. 

At the TELNET prompt Dick types: 

hl9 

and presses ENTER. TELNET rcturns him to the UNIX 
prompt and indicares thc change on the status linc as follows: 

)hl9 Mon Auq 02 16:20 Escape char: -~] · burmesej 

Because Dick is using the UNIX systcm, he has to sct the 
UNIX TERM environrnent variable to idcntify the terminal 
type to the host. To do this, at the UNIX Boumc shell prompt 
Dick typcs: 

TERM=hl9 
export TERM 

The options to change TELNET emulation are as follows: 

ANSI ANSI-standard X3.64 (the dcfault) 

VT52 DEC VT52 terminal cmulation 

H19 Heath-19 terminal cmulation 

) 
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$ftp 
• open vax1 
Na me: 

Ejemolo 

<Enter "'ASS Comand) 
?assword· 
<User 109ged mn. áefau11 directory) 

·get remotefile local. file 
·put local. file rnewtilename · 
by e 
$ 

'1 b 

Protocolo FTP 
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--------- ---------------------
Protocolo FTP 

File Transíer Protocol 

: • FTP permite el envio y recepción ce uno o mas 
[archivos en forma interactiva 

:·Soporta formatos cie arch1vo en ASCII. Bmar:o y 
• ~BCOIC 

• Modo de transm1s1ón ·stream', Bloque o compnmido 

• Permite las manipulaciones sencillas dentro de los 
sistemas de archivos Locales y Remotos 

' ' 



~ fopen 
r ~lose 

escape 
ex1t 
local echo 
apagado) 
status 
? 

~--~~- ~ ------~----~ 

Protocolo Telnet 

Comandos 

Conec:arse a un host 
Cerrar sesion actual 
Defin1r carac:er de escape 
F1n de telnet 
Camb10 de eco (Encendido. 

lnformac1ón de cada sesión 
Ayuda 

( 1 1 
' "' 

" 
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Ejemplo 

Telret>open apollo1 
Tr¡1rg ... open 
C:::rrected to aoollo1 
Es.:aoe Charac:er 1s '']' 

User;,ame: 
Password: 

Protocolo Telnet 
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Protocolo Telnet 

Protocolo de Acceso Remeto e InteractivO oe terminal 

Bnnda una conex1ón v1rtual a nodos remetes 

1

, Perm1te a íos usuanos accesar nodos remetes como 
su fueran term1nales ·Fis1camente Conec:aaas· a el 

1 Host 
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----------------. 
Nivel S-7. Sesión-Aplicación ! 

Nivel .je Ses1ón 

Nivel de Presentac1ón 

N1vel de Aplicación 

,. 
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! 1 :lNS 1 : SMTF j 

1 i 1 
1 

Nett:•CS 
1 

1 FTP 1 

Te1net 
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Nivel 5-7. Sesión-Aplicación 

! NOMBRE 

API.ICACICN 

i pqESENTACiON 

1 s-:SICN 

V' TRANSPSRiE 

RED 

ENLACE 

FISICO 
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Protocolo NVP 

Networl< Votce "rotocol 

: ServiCIO cara :ransporte áe voz digitalizada 

: Protocolo de :rar.sacc1ón de tiempo real 

, Utiliza IP para transmitir Información 

Emplea algontmos de compresión 

Es conecction less 

'' 

,.. ... 
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Protocolo UDP 

user Catagram Protocoi 

UDP cnnaa ser.,c;o de datagramas a los programas .jel usuano 
No garantiza •;na :ransferenc1a confiable de los datos 
:Onv1a1Rec:be Jatss. s1n capac1dad de retransm1S10n 
Supone que la acil·:ac1ón de mas alto n1ve1 realiza :a val,dac'ón 

:Utilizado por· 
:'>."S (Network File System¡ 
S~MP 
¡¡:-;-p 

- > 
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Protocolo TCP 

Transm1sión Control Protocol 

As1c¡nac16n Je ~umeros de pueno oara transm1s1on ·1e datos 
Reconoc1m1entc de Datos rec1b10os 
Regu1ac1on .Je; ~u¡o oe datos 
Div1s1ón oe os 11ensa¡es en datagramas 
Venficac1on o e es datagramas 

Administrac:ón 
Establec:m•ento 
Manten•m•ecto 
Term1nac:cn 



1 

1 

Nivel 4. Protocolos de Transporte 

~1 n1vel de transporte provee a una máquina :on 
ponexicnes punte a puma 1naependientes ae !a subred y 
¡;erv1c1os de transacc1on 

1 
Provee enlaces conf;ables y eficientes entre procesos 
Forma en conjunto con los niveles 1nfe;1ores una 
rcousta plataforma d.; comun1cac1cnes 
Realiza los enl<1ces v1rtuales 
Tiene dos proto:olos pnncipales 

TCP 
UDP 

''1 -· 
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Protocolo EGP 

Externa! Gateway Protocol 

·Fue uno de los pr1meros protocolos 
• Tres func1ones o aspectos 

Adqu1sic1ón de Vec1nos 
Confirmaci0n de Vecinos 
Información de Ruteo 

• No func1ona con enlaces redundantes 
• No se incluye métnca en la Información 
• Perm1te que en una lan un sólo router transm1ta !a 
información a el/los routers de otros dominios 

···-- : .. · ... 



Protocolo OSPF 

Tices .je ;:Jaquetes de propagac:cn de rutas 

·Ti pe 1 Routlng L:nk .A.dvertisement 

• Tipo 2 Network L:nks Advert:sement 

• Tioo 3: Network Sumar¡ L:nk Advertisoment 

• Tipo 4 A S Boundar¡ Routerssur1ary Link 
Adver11Senent 

• Tipo 5 AS Exernal Link Advertisement 

_,.-: 
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Protocolo OSPF 

Propagac1ón de las rutas 

:JR 3DR ~1 R: RJ .~4 RS 
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Protocolo OSPF 

D,v,s;or.es o parc;c;cr.es 

.s,s~e;.-:a 

.:.~..rónoma 

S1s:ema 
Glooal ,, 



Protocolo OSPF 

Open Shortest Path First 

• Protocolo no oroc1etar:o 
• D:v:de las reaes en 

Are a 
Sistema Autónomo 
Sistema Global 

·Sistema de segundad para la cropagac:ón de las 
rutas dispon:bles 
·Uso de diferentes t1pos de métr:cas 



Protocolo RIP 

Formato de paquete 

1 
::amaneo 

' · ... ers1on 

reservado 

:oent1f1cac:ón ae 
d1rec:1ón .::le 'amd1a 

Q¡recc1ón 

-netnca 
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Protocolo RIP 

Rout1rg lr,formatior: p-.:~::::JI 

• Es '..in protocolo ::le :utec s1mple 

• Cada ruk:ador cransm1te el costo y a :ir:c:1én 
dest1no a sus vec1ncs 

• Ex:;.ten dos t1pos ::le paquetes 
Solicitua: request) 
Respuesta( Response) 

' . 
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Ruteo de IP 

\ '92' 'V 

1 
T¡¡cla .Je .;-·.reo 
~f1no ~atewav 
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Ruteo de IP 

?:otccolcs de ruteo 

·1mercamb1ar entre ::Jiscositivos ::generalmer.te routers) 
informac1ón acerca :::e as ~edes que conec:an. 

·Protocolos lmraccmin1o 

• Prctocolos lnterocm1n10 

'. 
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IP: Internet Protocol 

Oirec:::onam1ento lntercRed 

·Una lnter-red l1ntemet; esta formada por una 
colecc1ón de reces r.di'Jiduales un1das por ruteadores. 
a veces llamados Gateways 

.1..1.1 

' / 
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Reverse Accress Resciut1on Protccol 

• Enc:.Jentra :a d1recc:ér iP para una deterrn1nada 
d1rec::16n E:hernet (MAC 

RARP 

• ' a operación se -ealiza a través de ur 6rcadcast 
·;:,e requ1ere de t..r. croceso ae serv1dor RARP por 
cada rea 

,. 

,; . 
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Address Resolution Protocoi 

·Encuentra la direc::cn Ethernet (MAC1 para una 
determ,nada d1rec: en 1P 

·Verifica en cache ;ocal 

ARP 

• Em1te un broaocast s1 la dirección no esta en el 
cache 

/ ( 
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ICMP 

lnterr.et Control Message Prctccci 

~ • Br'nda :nformac:ón ae :uteo y aetecc:ón ae er:cres 

! • Ut:iizaao para informar al :ncaulo de IP acer::a :e 

¡ • Pacuetes que no 21canza su aest:no 
• • RL..teadores :ncapaces de env:ar los paquetes 
• Ruteadores que pueaen env:ar los paquetes por 
rutas mas cortas 

,. 



IP: Internet Protocol 

E·emplo 

1 J 

Nodo que rec1be 

1· Toma el paquete del n1vel de enlace ,. 

1 · Determina si el paquete ha sido fragmentado 

' 
1 • s, esta fragmentado lo re-ensabla 

1 

; ·Pasa el datagrama a TCP 

,. 



IP: Internet Protocol 

Ejemclo 

Nodo ~ue env1a 

l ·Toma datos de TCP 
: • Pone les datos en un paquete ( datagrama1 

• Dec1de si es necesana ia fragmenrac;cn 
1 · Determ1na ruta .je acceso 
1 • Env1a el datagrama 

+ Local cons1gue la dirección física y er·. a 
+ Remoto. envia a un ruteador 

,. 
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IP: Internet Protocol 

Fragmentación 

¡s'\ J \ J \r<J:\:~•jr2:\:J:\,4:\rs:\15:[r 7 \re,!,,J · 
Paquete :~ 10 Bytes 

..,eaoer 'Je :P 9vtes ::le Datos 
=·;<;mento 1 

='"a-;mento 2 

l( 



•• a 
' . 

IP: Internet Protocol 

Enrutamiento 
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IP: Internet Protocol 

Formato de las direcciones IP 

¡ Ex1sten 4 clases a e direcciones IP A. B. C 1 O 
1 
1 

., :• 

:Clase A ! o j1o. ••a--1 .. :o •ooc --
~ango: 1.(NN.NN.NNJ a 128.(NN.NN.NN] 

., 
Clase 8 j1 jo 1-1 ueo-j.- 10 1COO -1 

--an9o: 1 ~.A:R.(NN.NNJ a 111 .A:R.[NN.NN] 

Clase e 11 11 1 o 1 ·1 10. ••o 1 .. 1 ID """" 

--ango: 192.R:R:.RR.(NN]a :23.RR.RR.(NNJ 

1 ( o 
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Br:nda dos ser;:c1os t:ás:cos 
"Er.rrutam:ento 

IP: Internet Protocol 

"F ragm entac:ón/R e-ensamblaJe 
Utiliza direc:::ones IP para dec:dir el rutec 
A:sia los protocolos super:ores de las cara:::· st:cas 
esoecificas .je ;a red 

Internet Prcrc:ol 

-· 
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Nivel J. Protocolos de Red 

El nivel 3 provee un fuerte poder de trars.- s.on y 
otros seriiCIOS 

E:<trega de paquetes punto a punto 
A.mPIIO 01reCC10nam1ento 
ldentlficac1ón a vanos n1veles 
Fragmentación 
Datagramas de mayor envergadura 
Uso de reces con ancho de banda lim1taco 
Perm1te operac1ón lnter-Red 
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ARQUITECTURAl 

OSI vs TCPIIP 

~..Por que TCP.'IP :ue un conJunto separado de 
esti!mdares? 

1 1 
~ 

1 

1 

' 
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ARQUITECTURA 

Protocolos a n1vel de Apl•cae;cn 

SMTP 
FTP 
TELNET 
DNS 
NSP 

S.mcle Mail Trar.sfer Protocol 
File Transfer Protocol 
Comur.1cación de Te'rm1nal 
Domam Name Serv1ce 
Name Serv.1ce Protocol 

r¿ 
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j ARQUITECTURA 
1 

! Protocolos a :11ve1 de Transporce 
! 

TCP Tr::nsport Control Protoccl 

UDP Us::!r Datagram Protocol 

NVP Network Voice Protocol 

'~· ... , ,, ·~- ..• 
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IP 
1

tCMP 
ARP 
RARP 
RIP 
EGP 
OSPF 

ARQUITECTURA 

Protocolos a nivel de Red 

Internet Protocol 
Internet Control Message Protocol 

.Address Resolution Protocol 
Reverse Address Resolution Protocol 
Rountmg lnformat1on Protocol 
Externa! Gateway Protocol 
Open Shortest Path First 

J ! 
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ARQUITECTURA 

MODELO OSI 

CAPA 1 NOMBRE 

i :.?uC;.CION 

5 i ?RESENTACiCN f 

- SESION 
' 4 TRANSPCR 1= i 
1 3 RED 

1 

2 ENLACE 
FISICO 



HISTORIA Y GENERALIDADES 

¿POR QUE TCPIIP? 

.. ,:.ceotado amci;amente Dar ,os centras .:le :n·,~stlgaclon y 
·:lesarollo ¿n tcC-J el mundo 
• Desae ! 984 ~u e recuenao por el g001erno y ~a defensa de ios 
::.u A. 
• Los sistemas nasacos en Berkley-Unix. lo proveen 
• SUN (Sun Microsystems¡ le da a TCP!IP un POSICionamiento 
comerc;al 
·Los amb1entes mas técnicos adoptan TCPliP 
·Son los ún1cos orotocolos rea1mente o01er1os y estandares 
disoonibles actuaimente 
• Predecesores ·1e los protocolos ISO 



HISTORIA Y GENERALIDADES 

1969 ;:,.,.,::eza ;o1 :raoa¡o :Jn ~RP.ANE7 
~ 972 ::>nr.;era ::lemostracu:n .je _:..RP.~NET 
i 9"7'6 :::r.o1eza la implantaCión de TC?.'I? 
1980 Se ;:oera TCP'IP con Un:x 4.1 aso :.BERKL:OYl 
1982 ~cp·¡p reemolaz~ '"CP en ARP.ANET 
~ 983 Se ~coiica T·:P!lr: :Jn espec:ficac:ones \1il::ares 

=.stand ares 
1984 Se secara Milnet de ~roanet 
1989-9G \A as Je 200 proveedores sopor1an TCP.'IF'. mas de 

5CG.000 SIStemas. 

'' 
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HISTORIA Y GENERALIDADES 

REDES 
SATELITALES 
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transferring files with ftp 

For a bricf summary of al! of thc FfP commands. typc ? at thc 
FfP prompt. 

For a more dctailcd dcscription of what FfP commands do. 
rcfcr to the dcscription of FfP in Appcndix A, Rcfcrcncc. 
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Summary 

Tllis cllJptcr prcscntcd tllc following FrP commands: 

BYE 

CD 

DIR 

LCD 

LDIR 

CONl\:cCT 

GET 

PUT 

MGET 

MPUT 

Tcmporarily suspcnds rile FrP session and 
relums you lo the DOS shell. 

Prinls out brief dcscriplion of FrP 
commands. 

Clases FrP session and retums to DOS. 

Changes lhe remole directory. 

Lists tllc contcnts of tlle remate host 
directory. 

Changes thc personal computer working 
dircctory. 

Lists the eontents of the personal eomputer 
directory. 

Requests a connection to a remate host. 

Gets a files from the remate host and copies 
it to your personal computer. 

Copies a file from your personal computer 
to the rcmote host. 

Gcts multiplc files from the remate host and 
copies them to your personal computer. 

Copies multiple files from your personal 
computer to thc remate host. 
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Suspending An FTP Session And Returning 
ToDOS 

Suzannc wants to vicw thc contcnts of RADIO.TXT on hcr 
local drive, bul shc docsn 't wanl to log out of hcr FfP scssion 
y e t. 

Todo this, shc typcs thc following atthc FfP prompl: 

and she is retumcd to the DOS prompt. Now shc can use thc 
DOS TYPE command to scc the contcnts of thc file 
RADIO.TXT: 

type radio. txt 

To rctum to FfP, atthc DOS prompt, shc typcs: 

exit 

and presscs ENTER. 

Exiting FTP 

4-10 

To clase an FfP scssion, Suzannc typcs: 

by e 

at the FfP prompt. This closes the conncction to thc remete 
host and rctums hcr to thc DOS prompt. 
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On The Local Si de 

\Vhilc shc is loggcd into thc rcmotc host, Suzanne can still 
changc dircctorics and scc dircctory listings on hcr personal 
computcr. 

For example, supposc Suzannc wants to copy a file called 
RADIO.TXT on her local drivc to the remotc host, but 
RADIO.TXT is locatcd in a subdircctory called 
ELECTRIC\TOYS. 

To gct to ELECTRIC\TOYS, whilc conncctcd to thc rcmotc 
host, Suzannc uses thc LCD (local changc dircctory) command 
as follows: 

lcd electr~c\toys 

FTP lcts hcr know if thc dircctory change has bccn succcssful: 

FTP: Current working dir is C:\ELECTRIC\TOYS 
Locus PC FTP> 

To vicw thc contcnts of C:\ELECTRIC\TOYS, shc types: 

ldir 

To transfcr RADIO.TXT to thc rcmotc host, shc typcs: 

put radio. txt. 
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Changing Directories In FTP 

As soon as Suzannc has loggcd on to thc rcmotc host, shc c:m 
changc dircctorics and scc dircctory listings on both thc 
rcmotc host and hcr local dircctory. 

On The Remate Si de 

4-8 

Whcn Suzannc wants to changc dircctorics on thc rcmotc host, 
shc uses thc CD command·. Suppose Suzannc wants to changc 
from hcr homc dircctory to a subdircctory callcd 
purchases/house; she typcs thc following at thc FfP prompt: 

cd purchases/house 

Whcn thc command is successful, FfP prints the following 
mcssagc on Suzannc 's scrcen: 

200 CWD comrnand okay. 
Locus PC FTP> 

To vicw the contcnts of purchases/house with FfP, Suzannc 
typcs: 

dir 

and FfP prints the contcnts of purchases/house on Suzannc's 
scrccn: 

200 Port command okay. 
150 Op4ninq data conn•ction for /lbin.l• (9.200.89,219) (O bytea). 

total 24 
-rv-r--r-- 1 bin 
-r--r--r-- 1 bin 

1625 
lBJSJ 

F.b 3 13:43 fabric.chair 
Jul 3 10:12 cd.player 
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Thc syntax for MGET and MPUT is the same as for GET and 
PUT. except she cannot rename files during multiplc file 
transfcrs. 

For example to transfer al! files on her personal computer 
ending with .TXT to thc remate host, Suzanne types: 

rnput *.txt 

The * is a wildcard character that represents al! the other 
letters in ú1e ftle names. 

FTP then prompts: 

a(uto) p(rompt) ? 

When Suzanne types a for "auto," al! files ending with .TXT 
get copicd to the remate host. When Suzanne types p for 
"prompt," FTP asks her to confirm each file transfer as 
follows: 

put "eceipts. txt (y/n)? 

' If the multiple. file transfer is successful, messages similar to 
the following appear: 

200 Port command okay. 
150 Opening data connection for boat.txt (xxx.x.xxx,xxxx). 
226 Transfer complete 
9529 bytes sent in 4 seconds (2382 bytes/s) 
200 Port command okay. 
150 Openinq data connection for curtain.txt (xxx.x.xxx,xxxx). 
226 Transfer complete 
6434 bytes sent in 3 seconds (2144 bytes/s) 

For more information on these commands, refer to Appendix 
A, Refcrcnce. 
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where fed.taxesS9 is the new name for the file on the remote 
host. The following message prints on Suzanne 's se :-e: en to let 
her know the file transfer succceded: 

200 Port command okay. 
150 Openin9 data connection for fed.taxea89 {xxx.x.xxx,xxzx). 
226 Tranafer complete. 
5395 byte• transferred in 2 aeconds {2689 bytes/a) 

To copy a file from the rcmotc host to her local drivc, Suzanne 
uses the FfP GET command, which uses the same syntax as 
PUT. For example, to get a copy of a file callcd receipts from 
the remate host and copy it to thc local drive, she types: 

get receipts 

The file receipts gcts copied into Suzannc 's currcnt working 
directory on her personal computer. 

When she wants to rename the copied file in its ncw location, 
she uses the same syntax as for the PUT command dcscribed 
above. For example, if the file she wants to gct from the 
remate host has a namc that does not conform to DOS naming 
conventions, she might want to rcname it as she copies it, as 
follows: 

get receipts.back receipts.bak 

Transferring Multiple Files Between A 
Personal Computer And A Remote Host 
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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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FfP retums her to the FfP prompt. She can now use the 
CONNECf command to try another host. For example: 

connect burmese 

tclls FfP that she wants to try to conncct to host burrnese. 

After Suzanne has made a successful connection, she is 
prompted to login to the remate host. 

Transferring Files Between A Personal 
Computer And A Remote Host 

Now that she is loggcd in, Suzanne wants to transfer sorne text 
f1les between her personal. computer and the remate host, 
burrnese. FfP transfcrs all files· in ASCII text format by 
dcfault. Sincc Suzanne wants to tran::rcr text files, the dcfault 
mode works fine for her. 

If Suzanne \Vants to transfer executable programs. image files, 
or other spccial nontexl. files, shc would ha ve to speci fy binary 
transfer modc. For more information on FfP's file transfer 
modes, refer to the dcscription of FfP in Appendix A, 
Refcrcnce. 

To transfcr a file from her local directory to thc remate host, 
Suzanne types: 

put taxes89.txt 

This copies TAXES89.TXT onto thc remate host and gives it 
the same name as it has on Suzanne's local personal computer. 
To give ita diffcrent name, Suzanne types: 

put taxes89.txt fed:taxes89 
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2. Type in your user login namc and prcss ENIER. 

The rcmote host prompts you for your password: 

331 J?assword required for user name. 
J?assword: 

3. Type your password and press ENTER. When you see the 
following prompts, FfP is rcady to acccpt commands: 

230 U ser user name logged in. 
Locus I?C FTJ?> 

Using FTP Commands 

4--4 

The previous sectíon showed you how to open an FfP session 
and log in to a remate host. 

This section tclls you how to use sorne Jf thc commands to 
FfP. You can only use the FfP commands at thc FfP prompt, 
Locus PC FTP>. These commands let you connect to a 
host, change directories on your personal computer or the 
remote host, transfer files bctwecn your.personal computcr and 
a rcmote host, and retum toDOS. 

The following sample session illustrates .how Suzanne, our 
sample FfP user, uses this program. Suzanne has Locus 
TCP/IP For DOS loaded on her IBM PC-compatible personal 
computer, which is running DOS. 

Suppose Suzanne stans an FTP session as dcscribed above, but 
when she types ftp rex at her DOS prompt, the host shc 
requests, rex, is not availablc: 

Trying ... 
Connection to rex failed 
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Introduction 

This chapter tclls you how to use the FrP file transfer 
program. With FrP, you can transfer single or multiple files to 
and from remate hosts, transfer both ASCII and binary files 
bctween your DOS computcr and a remate host, and 
tcmporarily suspcnd your FrP session. 

This chaptcr assumcs that you have installed and configured 
Locus TCP/IP For DOS as describcd in Chaptcr 2, that you 
have an account on a remate host, and that you have a HOSTS 
file on your personal computer listing the available hosts on 
your nctwork. 

Getting Started With FTP 

FrP is simple to use. 

l. To stan FrP and connect to a remate host, type the 
following at the DOS prompt: 

ftp rex 

where rex is the name of the host yo u want to contact. 

Messages similar to the following appear on your screen: 

Locu• Computino Corporation PC FTP(c) 1~88, l~&g 

Tryinq ... 

220 r.z FTP S•rv•r (V•r. 'Tue Auq 1 10:17 PDT 1988) ready. 

The remate host, rex, prompts you for your user login 
name as follows: 

User: 
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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 remo te host. 

Dick decides he doesn't like using.thc default CTRL-] escape 
scqucncc because he has to use both hands to do it, so he 
decides lO changc il to CTRL-R. 

First he escapes to the TELNET prompt by pressing CTRL-]. 
\Vl1en he gets the TELNET prompt, he typcs escape, then 
prcsses ENTER. Now he presses CTRL-R and then presscs 
ENTER again. TEL!\'ET lcts him know the change has been 
succcssful: 

Escape character is '~R' 

Dick's status linc indicatcs the ehange as well. Dick is 
retumed to the UNIX prompt. 

Now when Dick wants to retum to thc TELNET prompt, he 
can prcss CTRL-R. 

Starting A Temporary DOS Shell 

TEL!\'ET allows uscrs to tcmporarily suspend a TELNET 
scssion and rctum to the DOS prompt. 

To do this, Dick types his new escape scquence, CTRL-R, at 
thc UNIX prompt, which rctums him to TELNET command 
mode. To gct to the DOS shell without tcrminating the 
TEL!\'ET session, Dick typcs: 
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prcsscs ENTER, and he rctums to thc DOS prompt. While he 
is in DOS, Dick can use any DOS commands or run any DOS 
programs he pleascs. 

Whcn he wants to rctum to TELNET, he simply typcs: 

exit 

at thc DOS prompt and prcsscs thc E!\IER kcy. 

Summary 

3-8 

This chaptcr prcscntcd thc following TEL.N"ET commands: 

CO!\"NECT 

BYE 

Hl9 

ESCAPE 

·connccts you to thc remole host you 
spccify. 

Exits TELNET. 

Rcqucsts Hcath-19 cmulation. 

Changcs the escape charactcr. 

Entcrs thc DOS shcll. 

For a brief summary of al! the TEL.N"ET commands, typc 
help or? at thc TELNET prompt. 

For a more dctailcd summary of what TELNET can do, rcfcr 
to the description ofTELNET in Appcndix A, Rcfcrcnce. 
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Protocolo NFS 

Netv.ork File System 

• Ong1nado y popuianzado por SUN Microsystems 

• Diseñado para ser portado facilmente a diferentes 
s1stemas operativos 

• Brinda acceso transparente a sistemas remoto de 
arch1vos 

·Los usuarios no necesitan saber la localidad fis1ca de 
los discos 
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Protocolo SMTP 

Simple Mall Transfe· ?:otocol 

• Un de los protocolos mas 1mr:::ie~entadcs 

• Define como transm1t1r mensa!es entre 2 c.Jsuancs 

·Se basa en Spooling para el e:;1o de Mensajes 

• Se conoce como envio de mer,sa¡es punto a punto 

• Describe la estructura del mensa¡e y espec1fica el 
protocolo para el intercambio de :arreo 
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Domain N ame Service 
Sistema descentralizado de nomcir.miento 
Utiliza varios archivos para resolver las direcciOnes de IP 
Especificación RFC 1032-1034 
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