
., 

_f ~u 
, ... u111ur •1 11 ,~ 1 ,uu•· 1ul'lf1111JIIllfdU 

. . . .. . ... . .. - .. -
' ' • 

iuu11n•uw jn.uuamm• .,.; ,,,.HII•llnuuunu~, mllnUhli•llJIUI_ ~ __; 

-u 
' " 11111111111'1'~,,~, ,-, ,-.. -, ,-.. 

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

CENTRO DE INFORMACION Y DOCUMENTACION 

"ING. BRUNO IIASCANZONI" 

EL CENTRO DE INFORMACION Y DOCUMENTACION "ING. BRUNO IIASCANZONI" TIENE -

POR OBJETIVO SATISFACER LAS NECESIDADES DE ACTUALIZACION AL PROPORCIONAR· 

LA ADECUADA INFORIIACION QUE PERMITA A LOS PROFESIONALES INGENIEROS PROFE

SORES Y ALUMNOS, ESTAR AL TANTO DEL ESTADO ACTUAL DEL CONOCIMIENTO SOBRE

TEMAS ESPECIFICOS ENFATIZANDO LAS INVESTIGACIONES DE VANGUARDIA DE LOS 

CAMPOS DE LA INGENIERIA TANTO NACIONALES COMO EXTRANJERAS. 

POR LO QUE SE PONE A DISPOSICION DE LOS ASISTENTES DE LOS CURSOS DE LA -

D.E.C.F.I.; ASI COMO AL PUBLICO EN GENERAL. 

EN DICHO CENTRO USTED TENDRA LOS SIGUIENTES SERVICOS: 

* PRESTAMO INTERNO 

* PRESTAMO EXTERNO 

* PRESTAHO INTERBIBLIOTECARIO 

* SERVICIO DE FOTOCOPIADO 

* CONSULTA TELEFOHICA 

* CONSULTA A LOS BANCOS DE DATOS: LIBRUNAH EN CD-ROM Y EN LINEA 

LOS MATERIALES A.SU DISPOSICIOH SON: 

* LIBROS 

* TESIS DE POSGRADO 

* NOTICIAS TECNICAS 

* PUBLICACIONES PERIODICAS 

* PUBLICACIONES DE LA ACADEMIA MEXICANA DE INGENIERIA 

* NOTAS DE LOS CURSOS QUE SE HAN IMPARTIDO DE 1971 A LA FECHA 

EN LAS AREAS DE INGEHIERIA INDUSTRIAL, CIVIL, ELECTRONICA, CIENCIAS DE LA

TIERRA, MECANICA Y ELECTRICA Y COMPUTACION. 

EL C.I.D. SE ENCUENTRA UBICADO EN EL MEZZANIHE DEL PALACIO DE MIHERIA LADO 

ORIENTE. EN HORARIO DE SERVICIO DE 10:00 A 19:30 HORAS DE LUNES A VIERNES. 

Pal.o<oo do Minoria Callo do TacuiM 5 Prime• pi>a O o lag. Cuaohtlmoc 06000 Mhico, O.F. Tol.: 521-40·20 Apdo. Posrot M-2285 
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FACUL TAO DE INGENJEAIA U.N.A.M. 
DIVJSION DE EDU.CACION CONTINUA 

A LOS ASISTENTES A LOS CURSOS DE LA DIVISION DE EDUCACION CONTINUA 

L~ au..toiVi.dadu de lo. FacuLtad de Ingen.ieM.a, poli. conduc-to del Je6e de lo. V.i.v.U..i.6n 
de Educac..i.6n Con.t&tua, o.t011.gan una co~.tanc.i.a de ~.U..tenc.i.a a qu.i.enu cwnplo.n con 
to.1 lleqi.Ú.ó.i..to<~ u.tabteúdo<~ pa.IUl cada cUMa. 

Et con.tlr.ot de ~.U..tenc.i.a 6e UevaJLá a cabo a .tllavú de lo. pVt6ona. que te en.tlr.egó 
~ no~. · L~ .i.n~.U..ten~ .1e.Mn computa~ poli. ~ au..toiVi.dadu de lo. V.i.v.U..i.ón, 
con el 6.i.n de en.tlr.egallte co~.tanc.i.a <~óta.men.te a tal> atu.mnol> que .tengan un m.Z.n.i.mo 
del 80% de ~.U..ten~. 

Pecümo.1 a tal> ~.U..ten.tu 11.ecoge~~. .1u co~.tanc.i.a el cüa de lo. cl.au.t.UAa.. E<~~ H 
11.e.tendltán pOI!. el peM.odo de un aiio, p~ado u.te tiempo lo. VECFI no H haJLá I!.U
po~abte de u .te documento. 

Se llecornienda· a to.1 ~.U..ten.tu pall.t.i.úpM ac.üvamen.te con .11.14 .i.d~ y upetc..ienú~, 
puu t·o.~ cUMo.l que o61lece lo. V.i.v.U..i.ón u.t4n pta.neado6 paiUl que tal> pllo6UOI!.U 
expongan una .tú.U., pello .loblle .todo, pa.IUl que coo11.d.i.nen ~ op.i.n.i.onu de .todo6 tal> 
.<.n.te~~.uadol>, co~.t.i..tuyendo ve~~.dadello6 6 erninal!..i.o.s. 

E.1 muy .i.mpoll.tan.te que .todo¿¡ to.1 ~.U..ten.tu Uenen y en.tlr.eguen .su hoja de .i.~CI!..i.p
c..i.ón al .i.n.i.c..i.o del cUMa, .i.n6o~~.maúón que .sellv.üut pa.IUl .i.n.tegllal!. un d.i.l!.ec-toll.i.o de 
~.ú.ten.tu, que .se en.tlr.egaJUi opoll.tunamen.te. 

Con el objeto de mejollal!. to.s .lellv.iéi.o6 que lo. V.iv.U..ión de Edu.caúón Continua o6~tece, 
al 6.inat del cUMa debe.Mn en.tlr.ega.JL lo. eva1u.a.úón a .tllavú de un cuuüonal!..i.o fue.
ñado palla em.i..t.<.ll ju.<.úo.s anón.i.mo.s. 

Se 11.ecornienda. Uena11. d.icha evatu.a.c..i.ón con6ollme tal> p1!.06UOI!.U .i.mpM.tan 61.14 ~u, 
a e6ec.to de no Uena~~. en lo. ú.U.úna. 6U.ión ~ eva1u.a.c..i.onu y con ú.to .sea.n mci.\ 
6ehac..i.en.tu 61.14 apllec.i.aúonu. 

G R A C I A S 

Palacio de Minería Calle de T acuba 5 Primer piso Deleg. Cuauhlémoc 06000 México, D.F. APDO. Pos !al M·2285 
Teléfonos: 512-8955 512·5121 521-7335 521-1987 Fax 510-0573 521-4020 AL26 
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Palacio de Mineria 

INSTALACION Y MANEJO DE REDES LAN DE MICR05 
EN PLATAFORMA UNIX 

MODULO 111 DIPLOMADO DE REDES 

MA TERILA DIDACTICO 
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REDES SOBRE UNIX Y TCPIIP 

PRESENTACION 

Si bien no es una novedad el Sistema Operativo Unix que arranca en 
1969 con su versión de Bell Laboratones, si es saludable mencionar que 
en su evolución, ha logrado una superación de todos conocida en función 
de las necesidades informáticas. Hoy en día, pretende dominar en los 
ambientes de las macro, mini, 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 TCPilP, que perm~e unir varias 
plataformas. Así, ya hablamos de Redes con enlaces Unix vlas -Ethernet, 
Token Ring, en cuanto a hardware y "Unix System V", de Santa Cruz 
Operation, "Solaris" de Sun Microsystam, AIX de IBM, y "Unixware" de 
Univel (Novell y USL), en cuanto a software. Esta industria para no quedar 
a la zaga, ha liberado tantos paquetes para estos sistemas operativos, que 
no envidia por mucho a la tradicional plataforma MS-DOS. SI bien Unix es 
fuerie 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 peldafto 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. Asl 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 cc-ocer Redes sobre Unix y TCP/IP. 

REQUISITOS. 

Que los participantes tengan conocimientos de los módulos 1 y 11 o 
equivalente, (sin ser lim~ante) y manejo amplio de computación. No ea 
indispensable conocer Unix. 

: 
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TEMARIO MODULO 111 (ux) 

1.· INTRODUCCION A UNIX Y TCPIIP 
• 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 - Ethernet 
• 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 
• Uníxware de Univel (Novell & USL) 

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

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

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

1.· INTEGRACION DE UNIX CON 
OTROS SISTEMAS 
• Introducción a TCP/IP 
• Unix. Netware, Lan Manager. Lmx, DOS 

8.· CONECTIVIDAD 
• Enlaces loceles 
• Enlaces remotos 

9.· SESIONES DE TALLER EN CADA PUNTO DEL TEMARIO 

-- 111 
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HISTORIA DEL SISTEMA UNIX 

Unix se originó en los Laboratorios Bell AT&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 qve 
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 moderna, 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 participación, 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 moderno 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 estructure de las líneas de orden aún utilizadas hoy en día. 

--~ 
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La . ~'!l_l)l~mentación original fue codificada en lenguaje ensamblador, pero 
pronto se desarrolló el lenguaje de programación C dentro del grupo, empezando en 
1971. El lenguaje C 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 de los Laboratorios Bell, que empezó a utilizar el 
programa troff en otoño de 1971. 

El sistema UNIX captó inmediatamente la imaginación de los informáticos en los 
Laboratorios Bell y después de dos o tres años había alrededor de una docena de 
sistemas UNIX ejecutándose en varias máquinas diferentes. Se realizaron con 
frecuencia importantes mejoras $Oftware 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 DEC y ocasionó la venta de muchos cientos de máquinas PDP-11 a lo 
largo de los años. Los programadores dentro de los Laboratorios Bell empezaron a 
utilizar máquinas UNIX para su trabajo de procesado de textos, y los diseñadores de 
productos de Sistemas Bell comenzaron a utilizar PDP-11 .con sistemas UNIX para 
sistemas llave en mano dentro del negocio telefónico. 

Simultáneamente, AT&T remitió muchas copias del sistema UNIX a todas las 
universidades del mundo, y una generación completa de informáticos a finales de los 
setenta aprendió su profesión con el sistema UNIX. Esto dio lugar a otra fértil ola de 
innovaciones y la implementación ampliamente utilizada BSD (Berkeley Software 
Distribution) apareció en la Universidad de California en Berkeley .. Al tiempo que AT&T 
fortalecía el sistema UNIX y lo optimizaba en la dirección de la computación comercial, 
las versiones BSD resultaban dominantes en las comunidades universitarias y 
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 fiiiá-les- de los setenta, A T& 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 sistema UNIX, AT&T cambió su 
numeración a Sistema 111 y Sistema V. Realmente estas nuevas versiones eran 
descendientes directas de la Revisión Séptima y el Sistema V suplantó al Sistema 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 AT&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 del filo de la capacidad de la máquina y sólo ha 
tomado cuerpo con las máquinas 80288 y 80388. 

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

Los descendientes de las versiones BSD están siendo constantemente 
mejorados y la realización de acuerdos entre AT&T y Microsoft, AT&T y Sun, y AT&T y 
Amdahl están 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 entorno hardware. Este producto 
también permitir la compatibilidad de código objeto entre diferentes vel~i_!i~U 
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 es tan dar actual para la línea AT& 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 AT&T, SVR3 
tiene varias características nuevas, pero es mayor y a menudo más lento. Es decir, 
SVR3 requiere significativamente más memoria real y un disco rígido mayor que 
SVR2. Por 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 DISTRIBUTION) 

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 Matar, 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 y 
Thompson trabajaron en un compilador en Pascal y un editor y 
posteriormente volcaron su interés en las operaciones internas del 
aquí el nombre de Berkeley Software Distribution. 
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Posteriormente 8ill Joy siguió trabajando sobre el EX para añadirle capacidad 
de direccionamiento de cursor sobre terminales CRT y producir además el C-she/1. que 
se llamó así por su similitud con el ambiente de programación "C". En 1978 se 
actualizó la organización interna del sistema, llamándola Second 8erkeley Distributio·n. 
que también se conoce como 28SD. 

El sistema se volvió popular en las máquinas PDP existiendo varios 
lanzamientos. hasta el 2.98SD que aún en la actualidad se encuentra en algunas 
PDP-11. En el mismo año se adquirió una VAX-11/780 que inicialmente :.;rría el VMS 
de DEC. Sin embargo, el personal de investigación estaba ya habituao,: ·l trabajar en 
UNIX. Entonces el profesor Fate~an obtuvo una copia de UNIX 32N .. Jna versión 7. 
que se trasladó a la VAX. 8ill Joy y otro graduado, Ozalp 8abaoglu, adicionaron el 
manejo de memoria virtual al 32N, es decir, la posibilidad de correr programas de 
mayor tamaño que la memoria del equipo. Joy también trasladó las utilerías de la 
versión 28SD a la VAX llamándola "Virtual VAX/UNIX". 

En diciembre de 1979, este conjunto de modificaciones ai28SD y a la versión 7 
dieron origen al 38SD. 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 48SD. 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 liberación del 4.38SD, en 
1987, consistió en algunos ajustes a la 4.28SD. Los cambios menos drásticos a este 
último lanzamiento, en contraste con los anteriores, han consistido en adiciones que 
indican que BSD y AT&T podrían converger eventualmente. 

EL XENIX DE MICROSOFT 

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

La versión 3.0 incorporó algunas características del AT& T System 111 
5. O se diseM tratando de cumplir con los estándares de la definición de ·intet¡tllj¡:E!S 
System V de AT&T. La intención de Microsoft y de Santa Cruz 01)4!ration, 
propietaria de Xenix, es lograr que Xenix y UNIX conve~an en un -~,... _¡_,.,, 
decir, seo UNIX. 
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AT&T 

Paradójicamente, AT&T no liberó formalmente su versión de UNIX hasta 1982, 
años después de que se distribuyeron el Xenix y la 4.1 BSD. El 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 utílerías de Berl<eley. Se inéorporó el proceso init de 
inicio de tareas, siendo diferente el procedimiento de la versión 7. 

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

EL FUTURO DE UNIX 

El usuario puede confundirse ante la variedad de versiones, distintas marcas_y 
hasta clones. Sin embargo, la gran corriente de la estandarización ha incluido al UNIX 
al crearse la SVID (System V Interface Definition; Definición de la Interface del System 
V) que nonna 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 al mercado y ofrecen una perspectiva más 
al usuario para aprovechar al máximo el hardware y software con que cuenta. Del 
mismo modo las posibilidades de comercializar la nueva 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, pues en realidad todavía no existe una definición absoluta que sea 
aceptable por el grueso de la población infonnética. 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 los complejos sistemas de cómputo. 
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Sin-&"ñibargo, 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 "loo k" 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 lideres. 

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. 
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La definición de sistemas abiertos hace hincapié en la facilidad de combinar 
solución y10·· componentes de diferentes fabricantes. Su susceptibilidad a integrarse 
proporciona protección de la inversión y una habilidad de innovación al poder combinar 
otros 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, qua 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 qua se emitan dos mensajes 
distintos: uno en cuanto a normas y en cuanto a innovación. 

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

En cuanto a normas, as importante que se cumpla con las que describen el 
procedimiento que los programas da aplicaciones requieren para los servicios del 
sistema operativo (por ejemplo: que los API's estándares (Application Programming 
Interfaces) como el POSIX y las interfaces da servicio de presentación como MOTIF 
concurran y cumplan con las normas). 
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Tambi_én _se debe cumplir con las normas de comunicación que permiten la 
interconexión de diversos sistemas y con un modelo de información fuente (Repository 
lnformation Modal) estandar. Esta norma deberá 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 
tecnologia 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 L!suario (Graphical Usar 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 ésta 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 equ1pos tipo cliente basados 
principalmente en PCs compatibles y equipos servidores que son ''woi'Xstations·:- 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 s1stema 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 servidores 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 vertas 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 SOL 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 rap1dez sus 
propias aplicaciones y correrlas en Jos equipos servidores de la red. 

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

• Aplicaciones de base de datos ( Principalmete SQL) 

• 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 J!.ara los usuarios de este tipo de red local son: 

• Poder correr aplicaciones de DOS simultáneamente con aplicaciones gráficas 
X11 y aplicaciones Unix de éaracter. 

• 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 incorporar1as, 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 
tecnologia 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 258 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 mucha agilidad en la comunicación del usuano con el equipo. 
La posibilidad de crear ventanas, manipularlas y pasar imágenes de una ventana a 
otra son muy útiles cuando se está trabajando con 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 Ethernet 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 X 11. 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 tama"o 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 ver1o 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 Massachuset!s (M.I.T.) a 
partir de 1985 y proviene de un sistema "W' de 'Windows". Las diez primeras 
versiones las realizaron tres personas del MIT, pero la versión 11 tuvo apoyo de otras 
empresas como Digital Equipment, Hewlett Packard e IBM. Actualmente se encuentra 
en la versión 11. 5. 

El paquete X 11 consiste en una serie de subrutinas para el manejo y 
despliegue de imágenes con funciones para crear1as, expander1as, mover1as. 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 si. 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 ver1a en su propia pantalla. En este caso, la aplicación 
corre en la otra computadora mientras el servidor X está corriendo en su propia 
computedora. El sistema es simétrico, es decir que, la otra computadora en la red 
también puede correr una aplicación en nuestra máquina y ver1a 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 ver1as 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 modema, 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 la posibilidad de poder compartir la información guardada en los distintos discos, 
permite que diferentes personas conectadas a distintos equipos en la red utilicen úna 
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 clonas de 
SUN entran a competir contra SUN y las demás ''workstations" para dar a la tecnología 
SPARC más penetración del mercado. 

HEWLET PACKARD 

HP adquirió a la empresa APOLLO, otro fabricante de ''workstations" y está 
uniendo la tecnología de ésta con la suya propia. Su línea de productos, Snake, está 
basada en un chip RISC propio llamado PA (Precision Architecture). Actualmente este 
chip es uno de los más rápidos en el mercado, superando a los 70 MIPS. HP también 
está buscando aliados en el uso·de su chip con empresas como HITACHI. En 1991, 
alcanzó el 20% del mercado. 
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DIGITAL EQUIPMENT 

DEC cuenta con una línea de "workstations" llamada Decstations, basada en el 
chip procesador RISC de la empresa MIPS. Se formó una alianza de más de 30 
empresas denominadas ACE. (Advance Computar Environment) para fabricar clones 
usando la nueva versión de este chip MIPSB4000. Actualmente DEC liberó un chip 
"Aipha" de 64 bits con posibilidades de superar a !os 200 MIPS. A raíz de esto. DEC 
probablemente 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 p~rticipación va en aumento. 

OTROS 

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

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

Una PC lntel también puede convertirse en una terminal X que corre un 
programa especial que emula el servidor X. La Compai\ía AGE Loglc produce un 
programa "Xoftware for DOS" que hace esta función. Al utilizar el ambiente Windows 
da 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 Computlng Corporatlon es el comercializador independiente más 
grande del mundo en el desarrollo de aplicaciones basadas en la conectividad e 
interoperabillded Unix-DOS. 



·. 

SERVICIOS 

Locus ofrece al cliente servicios de desarrollo para 'abricantes 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 18M y en· ·la 
actualidad diseñan utilerias para el mismo. 

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

Actualmente existen más de 500.000 instalaciones de Locus Computing 
Corporation en todo el mundo de nJS s1guientes 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 v1rtual 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 y/o Xenix 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. 
* Servjt;lor 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 lntertan 
• Ungerman 
* Western Digital WD8003 E. EB y EBI 
• Western Digital WD8013 EBI 
* Western Digital WD8003 EIA(MCA) 
• Xircom Pocker Ethernet (paridad gemela no es soportada) 
* NW 1000 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 maeintosh. 

·. ·. 



TCPnP PARA DOS 

Es uñ- 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 memona. 
• 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 ANZV X.364) 

• Aplicaciones de red distribuidas. 
• Multifunción de estaciones de trabajo. 

TCP/IP para DOS soporta usuarios con programas de red uUizando 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 tarjetas 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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UNIX: HARDWARE PARA REDES 

TARJETA MULTIPUERTO 

a.~ .•. a.mm.a.a.a. 
~.~.~.~···~·····. 
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ETHERNET 
Características 

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



~íf~l!-~l~~LF 
ESPECIFICACIONES TECNICAS 

Velocidad ........ 1 OMbits/seg 
Protocolo ........ CSMAICO 
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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FABRICANTES MAS IMPORTANTES 

·3COM 
• EXCELAN 
• MICRON 
·NOVELL 
·GATEWAY 
-SMC 
·INTEL 

' ·. 
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~lfl~l~tij~íF 
VARIANTES EN INTERFACES PARA PC's 

• Tamaño de BUFFER 8, 16, 40, 64 Kbytes 
• Bus de 8, 16, 32 Bits o Microcanal 
·Uso de O M A 
• Procesador 
• Generación: 1ra. 2da; y 3ra. 

.:-
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• Velocidad 1 O Mbits/seg. 
• Estandar más utilizado en el orbe 
·Más alto rendimiento (performance) 

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

Par telefónico (150 m/seg.) 
Fibra Optica 

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

STP/IBM tipo 2 
Cableado UTP 

FIBRA OPTICA 

·.' 
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-3COM 
-JBM 
- MICRON 
- UNGERMAN • BASS 
- PROTEON 
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El conjunto de Chips para Token Ring 
se desarrolló conjuntamente entre IBM 
y Texas lnstruments. Casi todas las 
inteñaces Token Ring se basan en el 
Chipset de T.l. (TMS380) 

·= 
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- 4 Mbits/seg. 
- T apología de Estrella distribuida 
- Norma 802.5 (IEEE) 
-Protocolo Token Passing 
- Cable IBM tipo 2 
- conectividad hacia ambiente 18M 
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INTROOUCCION 

TCP/IP Y LA INTEGRACION 

DE AMBIENTES 

HETEROGENEOS 



FAMILIA TCP/IP 

PRODUCTOS Y ESTRATEGIAS 
DE INTEGRACION 

CASOS DE ESTUDIO 

: 

AGENDA 
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HISTORIA Y GENERALIDADES 
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HISTORIA Y GENERALIDADES 

• 969 :-::e:~ =1 :raca¡o :Jn .:.~oANE.
·.9;2 :~~,r.era :::e~ostrac:cn ·:le .),~PJ.,NET 
'3~5 ::-:,eza :a .mp1anrac•on ae TC? 1? 
~seo Se .cera iC?'IP é:On ~n1x • 1 3SD •9ERKL:O:Y) 
'S82 -:=·1? ceemolaza a 'IC? en -"R"'"'NEi 
~ 983 Se :1..011Ca -:P·IP ::m esoec:ticac:ones '.1!l1:ares 

::sranaares 
~ S84 S¿ sacara Mllnet de ~rcanet 
1 ;ag.;c '~as Je 200 oroveecores sooonan TC? :~ mas o e 

~e~ :oc SIStemas 



HISTORIA Y GENERAL.IOAOES 

¿POR QUE TCI'IIP? 

• ~ceotaClo amc11arr.ente por .os :entras ·'1e .n·,esttgacJon y 
oesaro11o en toco el munoo 
• Oesoe 1 98• fue recuenao cor et goo1erno ~ 'a defensa de :os 
i:UA 
• Los SIStemas ~asaces en Ber1<tey-Un1x 10 proveen 
• SI.. N (Sun M1crosystems¡ le aa a TCI'IIP un DOS1C1onam1ento 
comerc1al 
• Los am01entes mas :ecn•cos aaootan TC~~~~ 
• Son tos I.Jn1cos crotocotos realmente ao1er1os ~ estancares 
OISCOnlbles actualmente · 
• F'reaecesores oe 1os crotocclos ISO 
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ARQUITECTURA 

MODELO OSI 

CAPA 1 'OOMBRE 
1 ,O,?LICACION ¡ 

5 ' SESION · ' 
' • 1 TRANSPORTE ! 

i 

l 
3 REO 

2 ENLACE 
1 FISICO 
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·NOMBRE ARPANET ARPANET REVISADO 
Aplicación 

·Proceso a Servicios de 
Presentación Proceso Aplicaciones 

Sesión 

Transporte 
Host a Host Transporte 

Red lnter Red Re<!, 
EnlacE' Enlace 
Fisico 

Acceso a la 
Red Físico 
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IP 
ICMP 
ARP 
RARP 
RIP 
EGP 
OSPF 

ARQUITECTURA 

Protocolos a n1vel de Red 

Internet Protocol 
Internet Control Message Protocol 
~ddress Resolution Protocol 
Reverse Address Resolut1on Protocol 
Rounllng lnformat1on Protocol 
External Gateway Protocol 
Open Shortest Path F1rst ' 
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ARQUITECTURA 

Prc:oco1os a 11ve1 oe Transpcr'e 

Tr~rsocrt.'Control Protocol 

Us~r Datagram Protocol 

Network Vo1ce Protocol 



ARQUITECTURA 

Prctccctos a r11vel de Acu..-ac.cn 

SMTP 
FTP 
TELNET 

1 DNS 
NSP 

S1mc1e Mail Transfer Protocol 
F 11 e T r an sfer Protocol 
Comun1cactón de Term1nal 
Domatn Name Serv1ce 
Name Serv1ce Protocol 



ARQUITECTURA 

OSI ·¡s TC?IIP 

(.Por :\..e TCP'IP fue L.n c:n¡unto separado de 
estancares? 
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Nivel 3. Protocolos de Red 

E! '11vet 3 orovee un fuerte coder :le trars;- s.on y 
1 otros ser11C1os 

Emrega de paquetes punto a punto 
Amplio 01recc1onam1ento 
Identificación a vanos r11Veles 
Fragmentac16n 
Datagramas de mayor envergadura 
uso de redes con ancno de canda 11m1taco 
Perm1te operac16n tnter-Re.:l 
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IP: Internet Protocol 

Br:I"Ca ~os ser11c:os ::as•c::s 
·Er.rruram1ento 
•Fragmentac:on/Re-ensamola¡e 

Ut111za Cl1recc:ones IP para cec1d1r el rutec 
A1s1a los protocolos super;ores de 1as :ara:::·· s:1cas 
esoec:f1cas ~e !a red 

Internet ~rct::.ol 
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IP: Internet Protocol 
1 

! Formato de las direcciones IP 

i ExiSten 4 e~ ases ele direCCIOnes. IP A 8 e,: D 
1 

, Clase A 1 o 1 o •m-' 'o NCoo 
~1"90 1 (NN NN.NN)a ,ZI.(NN.NN NNJ 

" 
e 

Clase B 11 1 o 1-IIQ ••a-1 a 
10..,.,., -1 

iltlnt¡to. 121 llllllt (NN.NNJ a Tl1 lltllt.[NN NN] 

Clase e ¡ 1 1 1 i o 1 ·1 IQ liD 1 • ¡ IQ - 1 ! 
lll;aneo: 1IZ.IIIIIIUIIIt.(NNJa %21JUIIt.IIIIIII:.(NNJ 

~ 

~ 
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IP: Internet Protocol 

Enrutamiento 



.....oerw·P 

IP: Internet Protocol 

Fragmentación 

?aouete :e tO Bytes 

"'"AO., , •. P 9ot~n :2• O.atos =•.;mento 1 

,----.. 

=-..;mento 2 

' ' 



IP: Internet Protocol i 
1 

1 

¡ E;emclo 
' 

Nooo :::¡ue envra 

·Toma oatos oe TCP 
• Pone 1cs datos en un caauete í datagrama' 

' • Oecrde Sr es necesarra ra fragmentac:cn 
• Oeterm1na ruta :Je ac:eso 
• E;-Ma el oatagrama 

• Local cons1gue la d1reccrón fisrca y er·. a 
+Remota envra a un rute3dor 



IP: Internet Protocol 

E;emplo 

Nooo qL.e rec1be 

\ • Toma el paquete del n1vel ce enlace 

l· Determu'la s1 el paquete ha s1do fragmentado 

1· s, ~sta fragmentaClo .o re-en sabia 

1 -

: • Pasa el datagrama a TCP 



-------
ICMP 

lntemet Ccntrc1 Message ?'atoe:: 
1 

~ • Bm~ca :nformac1C1i ce ~uteo y :etec::1ón ce er~:res 

: • Ut:l,zaco para :nformar al mcc:.;lo ce IP acer:a :e 

1 • Pacuetes cue no <tcanza su cestlliO 
: • RL.teaaores ,ncacaces ae env:ar los caoL.etes 

• Ruteaaores que pueaen env1ar los paq:.;etes ¡:¡or 
rutas mas cenas 

·-· 



¿¡ ¿¡ ¿¡ dí:J ¿¡ ¿¡ ¿¡ cl dcl cl a¿¡ cl cl ddclcl rliilclcliil cl ¿¡ 

Aadr!ss Resolut1on Protocol 

• Encuentra la oirec::cn Ethernet (MACl para una 
determmaaa a1rec::cn :P 

• Ver1fica en cac~e ocal 

ARP 

• Em1te un broaacast SI la d1recc1ón no está en el 
cache 

--

..... 



Reverse Accress Resciut1on Protccol 

• Enc:..entra :a <:lirecc:cr'l lP cara una aeterrr,raoa 
C1rec:::on E:nemet (MAC. 

RARP 

• ' 3 ocerac16n se ·eauza a través ae ur :Jrcadcast 
• ;:,e reau1ere a e L.r. :receso a e ser<100r RAR P por 
caaa reo 



IP: Internet Protocol 

D1reCC10nam1ento lnter-Red 

• Una lnter-red (lntemen esta formada por una 
colecc1ón de redes .nd1v1dua1es. un1das por ruteadores. 
a veces llamados Gateways 

.1..1.1. 

' / 



Ruteo de IP 

?·::tcc:Jlcs ce rL:teo 

·t~tercamo,ar ~ntre OISC:OS1t1vos: genera1mer"te routers¡ 
,nformac,on acerca :e as reces q~.:e .::¡nec:an 

·Protocolos lmraacm1r110 

• Prctocclos lmer:c,..,,n,o 

• 

'<' 

1 
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Protocolo RIP 

Rcut1rg lr,fcrrT'atlcr P-::::::1 

• Es ~n ;:¡rctcc::io ce " ... tea SirT'Oie 

·Caca rwteaaor transm1te el costo y a :1rec:1ón 
cest1no a sws vec:ncs 

• Ex1sten ces t1oos ce paquetes 
Soi1C1tua: rec;west) 
Respuesta( Response) 

1 

-~· 
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Protocolo RIP 

Formato de paquete 

::-anao 
-

1 ;.on 

•ese,..,aao 

:aentlfiCICIOn oe 
dlreCC!On 01 'IITIIIII 

IJ~tecc:on 

.,etnca 



Protocolo OSPF 

Qpen Shol'lest Path F1rst 

• Protocolo no oroo1etano 
• D1v1de las redes en 

Are a 
S1stema Autónomo 
S1stema Global 

• Sistema de segundad para la propagac1ón de las 
rutas d1spon1bles 
• Uso oe diferentes tipos de métncas 

i -

.. 

·:· 
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Protocolo OSPF 

S s:e...,a 
:;.acal 
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Protocolo OSPF 

~re a 



Protocolo OSPF 

T.c::s :e ::>aque!es :e propagac:ón de rutas 

• r;oc 1 Routing Link Aávertisement 

• T,po 2 Network Links Advertisement 

• T.oo 3 Network Sumary Link AdvertiS :mer:t 

• T'co 4 AS Boundary Routerssur1ary Link 
Advertisement 

• TipO 5 AS Exernal Link Advertisement 



Protocolo EGP 

Externa! Gateway Protocol 

• F•.Je uno de los pnmeros protocolos 
• Tres func1ones o aspectos 

Adqu1S1C1ón de Vec1nos 
Confirmac1.;n de Vec1nos 
Información de Ruteo 

• No func1ona con enlaces redundantes 
• No se 1ncluye métnca en la 1nformac1ón 
• Perm1te que en una lan un sólo router transm1ta la 
1nformac1ón a el/los routers de otros dom1n1os 

.:· 



Nivel 4. Protocolos de Transporte 

¡:1 n1vel de transporte provee a una máau1na con 
Fcnex1ones punto a punto 'naepend1entes ae la suored y 
Ser'.'ICIOS de transaCCIOn 

Provee enlaces confiables y efic1entes erme procesos 
Forma en conJunto con los n1ve1es 1nfenores una 
rccusta plataforma d"' comun,cac1ones 
Rea11za los enl<>ces v1rtuales 
r:ene aos proto:olos pnnc1pales 

TCP 
UDP 



Protocolo TCP 

iransm•s•on Control ~rotocol 

As1gnac10n ~e ,umeros de oue11o oara transm1510n je datos 
~econoC1m1emo je Datos rec1D100S 
~egu1ac1on ~e1 ~u¡o ae datos 
D1v1S1Ón ae os "T1ensa¡es en datagramas 
VenficaCion ae os datagramas 

Adm•n•strac~on 

EstaDtec:m1ento 
Manten·m~~to 

Term•nac:cn 



Protocolo UOP 

·~ser Catagram =roro cal 

UDP cnnaa seMc:o oe aatagramas a los ;¡rogramas ,Jel usuar~o 
, No ;¡arant•za 'Jna :ransferenc1a confiacle ae los oatcs 
! :,:'l,,.a,::\ec:be ~ates s1n capac1C1ad ae retransmlSion 
'Sucone Que ta act~·:..3CIOn ae mas auo n1ve1 reauza a ,ahdac:ón 

:-.•s (Netwon. File System¡ 
Si'.MP 
TFP' 

--

: 



•' 

-:· 

Protocolo NVP 

.~etwonc Vo1ce "rotoc~t 

. Serv~c1o oara :ranspone de voz diQitahzaaa 

F'rorocoto de transacc1ón ae 11empo real 

Uttilza IF' para rransm1t1r 1ntormac1ón 

Emplea algontmos de compres16n 

Es conecct1on less 



Nivel 5-7. Sesion-Aplicación 

1 NOMBRE 
1 ~i"I.IC,>.C:CN 

1 JNS 1 
1 SMTIO 1 

1 FTIO 1 1 P"!ESENT .:.c~CN 

1 ~=:SiCN 
11 1 

1 NetCICS ietnet 
-o:¡.ANSIOO:¡:¡-:"E 1 

'<ED 
E!I4W:.CE 
~ISIC:) 
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Nivel 5·7. Sesión·Aplicació;;: 

Nivel .je Ses1ón 

N1vel de Presentac1ón 

Nivel de Aphcac,ón 



Protocolo Telnet 

Protocolo de Acceso Remeto e lnterac:1v0 :e term1nal 

Bnnda una conex1ón v111ual a nodos 'emctcs 

l Perm1te a !os usuanos accesar nodos remetes como 

1 

su fueran term1nales Fis1camente C=~ec:acas ·a el 
Host 

--

; 





Protocolo Telnet 

E;emp1o 

Teiret>open apello 1 1 
Try1rg .. ocen 
C.::rrected te acollo1 
Escace Charac:er 's '1' 

~::;::,: j 
------------------~ 

~ 

~ 



open 
clcse 
escape 
&XII 

local eche 
apagado) 
status 
? 

Protocolo Telnet 

Comandos 

Conec:arse a un host 
Cerrar ses1on actual 
Oefin1r carac:er de escape 
F1n ele telnet 
Camb10 de eco (Encendido. 

lnformac1ón de cada ses1ón 
Ayuda 



-------------
Protocolo FTP 

File Transfer Protocol 

1 • FTP perm1te el em110 y recepc1ón ce uno o mas 
\ arch1vos en forma 1nterac:1va 

1· Soporta formatos de arcrw.~o en ASCII. 81nano y 
·:acote 
1 
1 

• • Modo de transm1s1ón 'Stream' Bloque o compnm1d0 
1 

l. Perm1te las man1putac1ones sencillas dentro de tos 
's~stemas de archivos Locales y Remotos 



; 

·: 

Protocolo FTP 



$Rp 
• open vax 1 
Na me. 

E;emc1o 

<Enter PASS .Comand) 
Passwon3 
<User 1ogged '"" cefau1t :l~rectory) 

·gel remotefile local ole 
"Put local file mewf1lename 
by e 
S 

: 

.:· 

Protocolo FTP 

.• 

--
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1'\tan 'JMf Creatn 
:111 grocns 

1 ·;.r c.fll.,.,.~.:. 

---------------

PrpgrlfDI C11!!t 

~I.,¡Yf :.JI""tr':' 
:l•ocns 
•Controe :.arc::xr 
:~troe~ 

•Comroe C~rw=.ot~ 
e ontrot e or-=:.:r 
:.'=omroe ·=~ 
:omr01C~ 

:.Control e~ 

Oat1 eo"t\41rt~ 
Cataeot~~ 

·~ . 

Protocolo FTP 
Prpgrlf!\l Sayv 

cStf'\IIJ 'IDIII 
cJ:':"'~~ 

Slf'lolf ..:.c:.eca 
e & ~ ICNell OIIUWa"d 

e s.r.,., ec.c.atl 
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Protocolo NFS 

Ner:worK Ftle System 

• Ong1nado y pop1..1ar;zado por SUN M1crosystems 

• Diseñado para ser ~ortado fácilmente a diferentes 
SIStemas operat1vcs 

• Bnnda acceso transparente a sistemas remoto de 
arChiVOS 

• Los usuanos no neces1tan saber ta localidad fis1ca de 
lOS diSCOS 



Protocolo NFS 

u~ 
'";o._= __ __.¡ 1 

Acceso a d1scos remetes en forma transparente 

~ 

~ 

·": 



Protocolo SMTP 

S1mple Ma1l Transle' ::>'otocol 

• Un oe los protocolos mas lmc:;e--entaocs 

• Define como transm1t1r mensa1es !!ntre 2 usuanos 

• Se basa en Spoo11ng para el er·11o de Mensa¡es 

• Se conoce como env1o de mersa¡es punto a punto 

• Descnbe la estructura del mensa1e y espec1fica el 
protocolo para el 1ntercamb10 de :orreo 

' 

=: 



SeMc1os ae Nomccsm,ento 

"'osts 
cont1ene re1ac1on de no mores y a.r~c:1ones IP ;ocre :ada 
.1oao oe 13 red 

Name Ser-.~1ce 
un ser.t1C1o central de nombram,e.-:~ :.! arc~1vo ·'Je ,amores 
en el seMdor es s1m11ar al ~rcn1vo :e 'hCSTS" 

üoma1n Name Serv1ce 
S1stema descentralizado dd nomocsm1ento 
Utiliza vanos arcn1vos para resolver !aS 011eCC10nes de IP 
Espec1ficaC10n RFC t 032· 1034 

' 



; 

·. ·. 



: 

DNS 

Doma1n name Serv1ce 

! Protocolo de nomcram1ento 

1 Bnnda traducc1ón de nombre-direcc1ón lf" 

Oom1n1o: Grupo de Hosts 

"Ooma1n Name Servar" 



lnfcrmactón :e1 ser,·ccr 
01recc1ón Internet 
Tipo oe comoutacora 

Oomain Name Service 

Lista de sei"'IICIOS :nndado por computadoras 

S&l"'lldor 
Se1"111dores Maestr::s 
Pnmano 
Secundano 

: 

' ·• 



TCP/IP Sobra X.25 

lmplamantac1on aa TCPIIP para redes da area amplia 

1 2 :Jpc1ones 1nterno o externo 

¡ Generalmen:e con conex1ones d1nam,cas 
! 

·En caso de no usar la linea esta se desconecta 
temporalmente 

La fragmentac16n la realiza X.25 

: 



TCPnP Sobre X.25 

Se requ1ere tablas de convers1on oara determ1nar 
equ1va1enc1as entre X.25 y TCPIIP 

E;emolo 

~ 92.1 20 3 3~409081129900 

192 1 21 S 3!1219087113800 

.• 



192 • , 23 
334090811:<9>00 

1 ' • 

19211:3 
19211:• 

33409081•29900 
3340SC81 129800 

TCP/IP Sobra X.25 

192 1 • 23 
~92 , ' ¡4 

"92'124 
3340908, :<9800 

33409081129900 
33409081129800 

--
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Cluzpter 7 

Working from. the command line 

In Open Desktop, you can control your computer by clicking on or dragging 
icons and by selecting ilCtions from menus. Such graphical environments 
(also called !{raplzical user interfaces or GU/s) were not widely used until com
puters with the required memory and speed beca me generally available. 

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

S type command here 

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

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

66 

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 :,oftware. 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 
environment are many layers of :,oftware, each more sophisticated than the 
one it ¡, built upon. 

An operali11:;: systcm is a group of programs that provide basic functionality on 
a computer. The:,e programs opera te your computer hardware in re:,ponse to 
commands like copy, sort, and print. Applications and other prograrns can 
use these commands without worrying about the specific signals that make a 
di:,k drive work on a particular computer. Beca use the operating system takes 
care of such low-level concerns, programs can be more portable and easier to 
write. An operating system c.1.:1 be seen as a set of functional building blocks 
u pon which other programs depend. lt also manages computer resources and 
re:,ulves resource conflicb, as when two programs want to use a disk drive at 
the 5ame 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
er5 to supercomputers. lt is characterized by its rich assortment of basic tools 
(or utilities), and by its ability to support multiple users running multiple pro
grams at the same time. Programs written to run on UNIX operating systems 
will run on Open Desktop. See Chapter:, H through 13 for information about 
working with UNIX commands and files. 

Another widely used operating system is DOS. DOS was designed to support 
a single user running one program at a time on a single personal computer. 
Open Desktop can also run most DOS prograrns. lt does this by translating 
the DOS commands into equivalen! UNIX commands. As discussed in the fol
lowing chapters, you can use either UNIX or DOS commands from the Open 
Desktop command lines, and you can read files from either DOS or UNIX 
disks. See Chapters 14 through 18 for information about working with DOS 
commands and files. In addition, see "Using DOS utilities" (page 99) for infor
mation about special UNIX commands for working with DOS files. 

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

Usds Cuide 
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Table 7-1 

DOS 

attrib 
cd 
chkdsk 
cls 
command 
comp 
copy 
date 
del 
dir 
dir/w 
diskcomp 
diskcopy 
edlin 
erase 
exit 
fdisk 
find 
format 
mkdir 
mode 
more 
print 
ren 
rmdir 
sort 
time 
type 
xcopy 
>> 
< 
1 

\ 

,. •, ~~J· .... ,·.· •. ::1"''"""-"•---;::.~ ... -...-~-- •• 
OpfTating systf'TTIS · 

Similar DOS and UNIX commands 

UNIX system Action 

chmod set file attributes (properties, permissions) 
cd change directory 
badtrk, fsck sean disk for errors 
clear clear screen 
sh, csh, ksh start a new command processor (shell) 
cmp, diff compare two files 
cp, copy copy a file !! 
date display system date J 
rm remove a file .. ,, 
ls -1, 1 show a long list of filenames 

l le show a list of filenames in colurnns 
diskcmp compare contents of floppy diskettes 
diskcp copy floppy diskettes 
vi, ex, ed, sed use simple text editor 
rm remove a file 
exit exit curren! command processor (s~ell) 
fdisk configure hard disk partition 
grep, fgrep, egrep search for'a sequence of characters in a file 
format format a floppy diskette 
mkdir make a directory 
stty v iew or change port settings 
more, pg display a file one screen ata time 
lp send a 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. Worlcing from the command line . 

Networks 

68 

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

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

A network might be arranged like this: 

local-area network 

1 OS/2®18 1 UNIX®// UL TRIX'"/1 S unos'"/ 

Ethern~t .·· · 

. , 
UNIX®I 

'---___J dial-up phone lines to 

wide-art:a net work 

This network connects 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, you 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 

User's Guidl' 
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More information about commands . 

. 
Befare you can use any of the networking commands described in Chapters 
19 through 24, you must have the required networking software properly 
installed and configured. Ask your system administrator which networking 
software your system uses. For networking installation arid configuration 
instructions, see the lnstal/ation and Update Cuide and Administering Nehvorking 
St'!·viccs in the Systcm Administrator's Cuide. 

Entering commands 

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

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

UNIX systems do not use the (Del) key to delete text, like DOS compuíers do. 
Instead, the (Del) key is u sed to interrupt programs. 

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

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

More information about commands 

• 

There are hundreds of UNIX commands, and most ha ve many options. Only 
the most useful commands and options are covered in the following chapters. 
This book is intended only as an introduction to using the UNLX system. 
Many books ¡¡re ¡¡v¡¡ilable on just ¡¡bout any aspect of the UNIX system. For 
more detailed information about a UNIX command mentioned in this book, 
see the ¡¡ppropriate manual page. Every UNLX command is thoroughly 
described in a manual page (also called "man page"). 
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7. Working from the command line 

7() 

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

man commandname 

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

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

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

For more about DOS commands, ~ee your DOS manual. 
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Chapter 8 

Getting started 

Most 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. 

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

When you finish entering commands, you can close the UNIX window by 
entering the exit command on the command fine. You can also close it like 
any other window by selecting Exit from the File menu. 

Entering UNIX commands 

To 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 you a prompt before 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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8. Grtting started 

The option -r specifies that the sort is done in the reverse of normal order; "-" 
indica tes that the letter "r" is an option, which sets 5o me sort of special condi
tion for the program. (Different programs ha ve different options.) 

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

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

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

In the example, sort -r myfile gets its input by opening the file named myfile. 
Because no output destination is specified, sort sends its results to the stan
dard output destina !ion, which is normal! y your screen. 

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

sort < filel > file2 

makes sort treatfile1 as its input, and send its output to file2 (that is, the con
tenis ofjile1 are sorted and the results are placed infile2.) 

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

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

sort < filel >> file2 

appends the output from sort onto the end of file2. 
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Abortin~ a command . 

Running a sequence of commands 

There are three ways to runa sequence of cornrnands: 

• Yoo can ron them individoally by typing them at the prompt, either on 
separa te lines or on the same line separated by semi-colons; for example: 

ls 
pwd 
who ami 

or 

ls; pwd; who ami 

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

• lf the commands all operate on the same data file one after another, you 
can ron them as a pipeline. 

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

sort filename 1 uniq 

uniq is a program that reads lines from its input, copies them to its outpot, 
and elimina tes duplica tes; that is, if it reads the same line twice it ignores that 
line the second time. This pipeline sorts the lines in jilename, 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). 

Yoo 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 pipeline creates 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, lines and characters in its input.) 

Aborting a command 

Prf!SS the (Del) key. 

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

Pressing the (Del) key sends the INTERRUPT signa!. (Sorne systems use tht> 
(Ctri)C key for this purpose.) 
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Sorne programs deliberately ignore the (Del) key, such as the vi editor, the 
shells which process your commands, 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 way around 

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

Identifying the current directory 

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

The current directory is the one you are currently working in. pwd stands for 
print working dircctory. The word print is used instead of display because the 
UN !X system was developed in ·the days of teletype terminals, when all out
pul 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 curren! directory. 

To view the contents of a different directory, enter: 

ls directory 
where directory is the name of the directory whose contents are to be listed. 
See "Specifying directory na mes" (page 77) for more about referring toa direc
tory other than the current one. 
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To modify the formal or kind of information displayed, the following related 
commands can be used: 

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

le give a listing of all file~, ~plit into columns 

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

Ir li~t the contents of the curren! directory. lf it contains any subdirectories, 
li~t their contents afterwards. lf they contain subdirectories, continues 
listing their contents indefinitely. (The "r" i~ for recursivr; for more about 
directories, see "Specifying directory na mes" (page 77).) 

lx give a listing of all files, ordered in rows 

See the Is manual page for more about these commands. 

Viewing the contents of large directories 
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1l1e contents of directories that contain many files will ~croll past faster than 
you can read them. To view the listone page ata time (where a "page" means 
as much text as you can put in the UNIX window at any time), enter: 

ls 1 more 

After each page more will display more; to see the next page, press (Space). 

In thb command, ls i~ piped ( 1) to the more command. See "Running a 
sequence of commands" (page 73) for more information on using pipes. 
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Specifying directory names 

The UNIX >V>tt'lll >!ore' file, in dircctorics. A directnrv c,m cont;tin files or 
Ptlwr dirPriPriP'- E~rh u"•r ha' .1 110111<' direct<>rv. Y<>u can kPt>p your per;on~l 
fiie> in vour h<'lllt' dirPctory, or crt-~ll' ,ubdirectorit'' within it to ston· tiiP' 
reldting to ct•rt..-lill CdtPg,,riP:::-. For 1.:'\.;)rnplP, your per~(lll(ll diri:'Ctory ~tructure 
rnight loPk lik<· thi" 

. ~ . . ' . . : . ' . 
1 : 1 ,

1 
' ::' 1 ' ! ' '. " . ,,., -: ·. 

. ' ; •. : : ' ~ : ~ ' . ' ' . .' ·,:. ' : • 1 ! 1 ~ ' ' i i 
: ' : -~· .• ' . / i : ' 

tht• home dirt•ct<>rv; cont.liot' ... 
>y>tem file 
:>y>ll'lll filp 
,;ubdirectory wnf¡¡ining lll<lil folder' 
,1 m.til folder 
;¡notlwr m;¡il folder 
;ubdirectory containing work files 
¡¡ file cillled ¡~roj1 
.1 file c.1lled l'roj2 

/u/clmrh·.'s i> the home director,·. lt is located in the /11 ftlcsystrm. Within 
/uklrarh·,;,; tlwre ;1re ><Hile >ystem fiiP> (yro(i/¡• ¡¡nd .login) nnd sorne directori<>s 
(mailfc•lda,; <lmi <l'ork). Eilch of the directorie> wntain> file> partitioned accord:. 
ing lO tlwir purp!No>; thi> lllilke> it P.lSier tn keep !rack of il lnrge wllectinn of 
file,. · 

1 
NOTE Thi> exnmple i> >implifil•d ,md is intended to show the structure of il 
home directory, not ¡¡n actuallisting provided by¡¡ progrilm such as l. 

The filesystem >lructure re>embles iln upside-down tree; eilch br¡¡nch b il 
directory or subúirectory, ~nd eilch IPilf i> a file. The main stem i; known as 
the roo/ directory. E~ch directory ¡¡nd file Cilll be identified by a unigue p<~th in 
the tree. 

To specify the p<~th to ¡¡ directory or file thilt is not on the current directory, 
you must give either iHl a/Jsolutc or il rrlativc path. 

An ¡¡bsolute pilth li>ts ¡di the directories and subdirectories you must enter to 
re¡¡ch the target file, st<~rting at the root (/) directory. For example: 

/usr!frrd/work/tar;.:rt 

rders to the usr directory within the roo/ directory, which contains the sub
directory fred, which contains ¡¡nother subdirectory, work, which contains the 
file or directory called targrt for which yo u are looking. 

13uild a reliltive path by specifying all the directories ilnd subdirectories you 
must enter to reach the t¡¡rget file, starting from your curren! position in the 
file>ystem. (To find out where you Me, see "ldentifying the curren! directory" 
(page 75).) 
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9. Finding your way around . 

For exilmple, ~uppo~ing you Me in /usr/me, ilnd want to specify a path to 
/usrlfrcd/work/tar:;:et. You ciln get there by the relative pi!th: 

.. /fred/1 oork/ta rgct 

The " .. " symbol in your curren! directory represents the paren! of the curren! 
directory, or the directory which is one leve! closer to the root .:lirectory; for 
exilmple,frcd is the pi!rent of work. 

You rmy ilbo see il "." ~ymbol in il lbting of your curren! directory. TI1i> 
refers to the curren! directory itself. For example, to refer explicitly to a file 
c¡¡lled ji/mmne in your curren! directory, yo u could type .ljilename or ji/mame. 

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

You ciln seilrch for more thiln one file in a directory, but the files should have 
similu n¡¡mes for this to be prilctic¡¡l. For exilmple, supposing the curren! 
directory contilin~ my, myfilc1, myfile2, myfile3, myfi/e4 and myfile10. To find all 
files thilt h¡¡ve names >tarting with my, type ls m y• ilnd press (En ter). 

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

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

The system displays myjile1, myfile2, myfile3 and myfile4, but not myjile1 O. 

Typing ls myfile?? and pressing (En ter) 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) 

This will list all the files starting with myjile, 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-CI-90) matches the capitalletters A, B, C or any digit.) 
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Locating files outside your current directonJ 

To lucote i1 file thilt ¡, 1101 in your curren! directory, fur example, myfile, en ter: 

find 1 -na me myfile -print 

find ,L·~rche, tlw 'PL'cified dir.-ctory ilnd .111 directorie; br~nching from it. The 
dirl·ction pf the >eMch Ciln be frnm the root (/) of the filesystem 'tru<:ture, a; 
in the t"'"mple ~l>Pve, or rebtive to your curr.-nt po;ition in the filt•,y;tem (or 
where,·pr you 'pecify). 

-na me ~mi -print .1re optiPns to the find comm¡¡nd for specifying the na me pf 
the file to "'MCh ft>r ,md printing (displ~ying) the nnmes <ll al/ nMtching fiJe, 
011 tht• ~(rt'l-'11. 

Changing directories 

To change directorie; toa ;ubdirec:tory of the curren! directory, enter: 

cd mydir 

In the example db<>ve, mydir i> cilllt>d a relntive pathn¡¡me becnuse directions 
to it ~re given reliltive to the curren! directory. You rn¡¡y nbu u;e ab;olute. 
pi!thnilme' with cd. Absolute pnthnilnws specify directions to a direct<>,.Y' 
fr<>núhe t<>p-levl·l (root) dirL·ctory. See "Specifying dirl·ctory na me'" (p~ge 77) 
tor in~tructi(lfl~ on u~ing p,lthnilllH:.•~. 

To return to the flrevinus directury frnm mydir using the relative pathnilme 
· rnetlwd, t·nter: 

cd .. 

This t~kes you b~ck to the pMent directory . 

Creating directories 

To creilte i1 directory called ncwdir, en ter: 

mkdir newdir 

You mily use either nbsolute or reliltive pnthnilrnes. The exilrnple ¡¡hove cre
.ltes a subdirectory c~Jled nnudir in the curren! directory. 

Directories ore creilted with i\ccess perrnission; thnt con be rnodified by the 
owner. F0r more informntion on permissions, see "Chnnging access permis
sium" (pnge M). 
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Tn creilte a directory, ynu need to have write permissions for the directory 
within which you wish to create it, and your new directory name mu>t be 
unique in this directory. 

Removing directories 

sn 

To remove a directory called rlddir, enter: 

nndir olddir 

Yo u lllu>t not remove a directory with nndir un le» it i> empty (contains no 
file> or >ubdirectorie>) and you have write permi>sinn. See "Removing file>" 
(p~ge <J2) illld "Ch,mging acce'' permiS>io11>" (pilge 1-\4). 

You can not remove ,1 din,·ctory if you ore in it. To remove tlw current direc
tory, fir>t chnnge to illlother directory. 
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Working with files 

A file ;, the b,bic unit in which the UNIX "ystern ~tore~ inform~tion. While 
yo u rn,¡y 'ee rPterences to sub-unit>, ~uch nS record~ ~nd fields, the file is the 
,rn;¡Jie~t block of inforrnillion that b ~tored by nilrne ;md reco¡.;nized by the 
UNIX systen1. 

Althnugh rnmt of your work with file~ i' done with Desktop tools (such ,1s 
Ed it), the UNIX :oystern provides il rich n>sortment of toob for m~nipul~ting 
lile, from the conulMnd line. Toob Me ,lVililable tu work with files (rnoving, 
copying, deleting and cJ¡¡¡nging them) nnd to work within file~ (~eMching for 
informMion, ed i ting, ¡¡nd snrting). 

Moving and copying files 

When yo u movc a file, yo u Me pl¡¡cing it in ¡¡nother directory (or under ilnother 
nilme in the "une directory). When you cópy ¡¡file, you ilre creating il dupli
cilte, which occupies ilddition¡¡J sp~ce in the filesystem. When ynu create a 
new link to ¡¡ file, you Me giving the file iln ilddition¡¡Jmme: the file is stored 
in only one spilce, but the linked nilmes m¡¡ y ilppear in severa/ directories. 

Creating files 

You creilte ¡¡ file whenever you milke a copy of a file, edita new file, or cause 
the output of ¡¡ commilnd tu be directed toa file that does not yet exist. See 
"Specifying command input ilnd output" (page 72). 

Although you will usually use Desktop editors to create or change files, you 
c¡¡n edit files from the UNIX commilnd line with the vi editor. See "Using vi" 
(p~ge lOY). 
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Moving files 

To move a file tu another directury, en ter: 

mv filcnnmc dcstination 

where filen ame b the no me of the file yo u want to m ove (preceded by ib path 
if it i> in a directory other than the current nne), and dcstinntion is the path to 
tlw directory where you Wdnt to put it. The file di,oppears from it's original 
directory ilnd re<~ppenrs in the destination diredory. 

To change the na me of n file within the current directory, enter: 

mv old ncw 

wlwre old i' the file's current na me, and ncw is the file's new name. 

You Cilll combine these techniques tn lllOVl' .1 file to ,¡ different directory a11d 
give it il new no me ,11 the same time. FPr e>-<Hnple: 

mv chapler.l /u/workgroup/finished.chapter.l 

nH>I'e' dtai'IIT. 1 to /u/loorkgroup and renames it filli>ltcd.cha¡Jft•r. 1 at the same 
time. Yo u can only use this technique to move files if you have write permis
sion to them. 

Copying files 

TP milke a copy of a file, en ter: 

cp oltf ncw 

where oltf is the mme (preceded by its path if it is in a directory other than the 
curren! one) of the file you w,111t tu copy, <1nd ncw is the na me for that copy. 

ncw does not ha veto be in the same directory as old. See "Moving files" (this 
page). 

Combining files 
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You can combine two files, end to end, using the cal command. cal simply 
copies its input to its output. You use it like this: 

cal filel file2 > file3 

wherefi/e7 andfi/e2 are files toread (the input) andfi/1!3 is the name of the file 
to e reate (cat's output). cat reads file1 writing a copy of it to fild, then reads 
file2, appending it to file3. 
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Linking files 

r,, creilte a li11k tP ,1 lile, c>nter: 

In filel file2 

A li11k is a nc>w ti le n.llll<' (or "link") that refers toa file that airead y exists; in 
effect, the file h<1s two (or more) na mes. The na mes, or links, do not need to be 
in the same directory, or llave> the same owner. 

Yo u can use links ils a shortcut to edita file in another directory, by creating a 
link to the filé' and keé'ping the link in your hnme directory. Then, whenever 
you want to C"dit the tila, instead of changing tu the other directnry, ynu can 
just edit tlw link. 

You can also use links as a shnrtcut when ch<lllging directories. Create a link 
tu a di rectory using the -s (symbolic) optinn, and cd into the link. For example, 
suppnse you work in /u/workgrnu)l/fasks/)lrojrct/01 and your hume directory is 
/u/lile. Your normal cúmmand to work on a file is 

cd /u/workgrou p/tasks/proj ect/01 

but you can crea te a link: 

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

that crea tes a link in your current directory. Then you can move around like 
this: 

' pwd 

~: cd O 1 

S pwd 
1 u/ 'NI 1 t 1: ~~ t 1 1 u p; t , 1 ~~ k~~ / p t 1 1 j •' ~~ r 1 o ¡ 

The -s option means that the link is symbolic; it points toa file on a different 
filesystem, orto a different type uf file (such as a directury). 

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

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

To rename a file, u5e the mv command. For example, the command: 

mv filel file2 

renilme~.filcl to file2. 

Yo u c,lll u~e thi~ teclmique lo rename directnrie~ if yo u hilve write permi~sinn 
lo tlw111. 

Changing access pennissious 

s.¡ 

1 

lf you rannot Ion k ata file, yo u probably do no! hilve read pernli~~inn fnr thilt 
file. 

To find out if yo u hilve reild permission, en ter: 

1 ftlcnnmc 

lf the ~emnd chilrilCter positinn in the ten charilcter field ilt the left of the li~t
ing i~ "r ", the owner of the file hils reild permi~~inn on the iile. The login 
nilme of the file'~ owner i~ li~ted in the ~econd field in the listing. lf ynu are 
the file's owner but the left (owner) reild permi~~ion is not set, you can give 
your,elf reild permb,ion like thi~: 

chmod u+rftlcnnmc 

Thb chmod command modifies the penlliSSions nn ft/cnmne so that the 
owner (denoted by "u" for u~er) i~ given reild permi5~ion (denoted by the 
" r "). 

Only the owner of il file Ciln u5e chmod to illter the permbsions on thilt file. 

To give yourself permission to write lo or executr (run) il file, use either the 
chmod u+w or the chmod u+x version of the command. 

You can give members of your work group permission toread, write and/or 
execute the file using the g+r, g+w, or g+x version~ of the command, if you 
own the file. 

You Cilll make a file publicly accessible using the o+ form of the command 
("o" is for othfTS, 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 permission for other users, 
use: 

chmod o-rftlcnamc 
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Cl10nging files 

Sorting files 

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

sort -df < filename > sorted 

The -d option specifies that "dictionary" order is to be used for the sorting 
process. The -f option means that lowercase letters are folded into uppercase 
(capital letter>) for purpo>e> of comparison. The file called sorted contain> the 
re!>ult of the >ort oper;ltion on filcnmne. 

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

sort -u filel file2 > file3 

This creates a file called fild, containing the sorted, merged contents of filel 
and filc2. (sort sort> the files a, it merges them.) The -u option tells sort to 
niak~ >ure that each line in.fild is unique; that i~, if bothfile1 andfile2 contain 
an identical line, only one copy of the line will be written to file3. 

The -r option rever~e~ the order of the >ort. U>e the -n option when >orting 
lists of number>, so non-numeric characters in the numbers (minus si!-,'115, 
decimal points, and leading spaces, for example) are not sorted incorrectly. 
The -M option make~ sort a~sume that the first three characters of the field 
being sorted ore rnonths (like JAN, FEB, MAl( and so on) and ~ort them into 
date order. 

Yo u can make sort pick any portion of a line un which to base ib compari~on~. 
For example, to ,ort ;¡ list of names followed by month~ on the ba>is of the 
month: 

sort -M +1 < filename > sorted 

will sort a file containing lines like 

r.~artin FEE 

into 

a:ogela DEC 
]Udith JAN 

jud.:.::h JAN 

mar:: in FE3 

ar.·;e la o::c 
The +1 option tells sort to make comparisuns between lines on the ba~is of tlw 
second field of each line. (A field is a sequence of characters separated by 
spaces or tabs; sort counts tields starting from zero.) So the "month" abbrevi
ation on each line of the file is used as the basis for the sort operation above. 
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lf you h;!Ve a file where d;lta records are made up of fields separated by sorne 
~pecial character like a colon ":" (cnlled d S<7Jarator), you can tell sort to use a 
different separator by u~ing the -tsepnrator mmmand. 

For example, -t: cau~e~ sort to ~plit line::. into field~ separilted by colons. 

Looking inside files 

The UNIX ~ystem doe~ not normally distingubh between ty¡Jes of file. There 
¡¡re many different types uf file~ in the filesystem, ::.ome of which yo u can work 
on and some of which you should ¡¡vnid. For example, you can edit text files 
with the vi editor, and you Cilll abo reild in ¡¡nd edit progr¡¡m files with it, 
¡¡lthough this is not il u~eful thing todo. lt is more efficient to use the specific 
UNIX tnob for identifying the type nf inform¡¡tion files canta in. 

ldentifying file type 

Ynu Ciln find out what type of informatiun a file contains u~ing: 

filejilcnnmc 

file lonks at the content> uf a file and trie~ tu determine what type of informa
tion the file cnnt¡¡ins. file can tell whether it is iln executable progrom, con
tilin~ data used by il pro gro m, or i~ text in English or onother languoge. 

lt i~ a gond idea tn u~e file befo re exilmining the contents of a file as de~cribed 
bt'low; if yo u try to ex.-1rnine ,, binary (or executable) file yo u m¡¡ y render your 
displny unreadable, becau~e binary file~ often contain ch<~racter> that are 
inter¡Jreted as control wde~ by the terminal. 

Previewing files 
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To look ilt the first or l&t line~ uf a text file, use head or tail. For exomple: 

head fi lcnnmc 

display~ the fir~t ten lines of filcnnmc, while: 

tail filenmnc 

displays the las! ten line~ of filcrwme. 

lf you u~e a numerical option, for example -20, head or tail will di~play 20 
line~ instead uf 10. 
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Lookin~ insidc files 

Viewing very short files 

Yo u can loo k at the cuntenb uf a short file, using: 

cat filcnnrllc 

cat concnlenMes ib inpc. to its output. This means that cat >ends filcnnme to 
ynur window, fnr you tu read. (As yuur output is usually yuur window, cat 
send, its input there un le» you tell it to use an output file). 

Yo u Ciln cat more than one file at il time; the files are li>ted one after the other. 

Hint: if you do not know wh,lt is in il file you want to cal, try u>ing: 

cat -v filcllamc 

Thb will cause anv :mprintable chnracters in jilenmne tu be displayed in a 
manner that willnot currupt your winduw. 

See "Combining files" (page i\2) for more informatiun about cal, input, and 
output. 

Viewing longer fi le's 

To loo k ilt the contento of a file that is too big to fit in a single window, en ter: 

morefilcnnmc 

more di>plays files one page (window) at a time. After filling the winduw 
with text, more will display the prompt m·oc·e. Tu see more, press (SpJce). 

While more i> running, you can ,earch for text in a file by entering a "1" fol
lowed by so me text to find; for example: 

/something 

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

lf you accidentally read past a piece of text you want to look at, press b to 
jump back a page. 

To quit more, type q. 

There are il variety of other commands which more recO!-,'llizes. lf you want a 
list uf them, pres; h for help when you are viewing a file using more. 
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Searching files 

lf yo u Willll to find which file Cllntnin; ~o me ~pecific wurd Or words, there Me 
UNIX toob to help yo u. Yo u ciln ~eilfch file~ rapidly to locnte il known piece of 
text, or you can ~e<~rch file~ more ~lowly to locilte a piece of text when yo u <~re 
un~ u re of the ~pelling. 

Searching for text 

To ~e<~rch ~ file for il ~pecific piece of text, en ter: 

fgrep tcxt jilc1 [filc2 filc3 ... ] 

fgrep ("f¡¡~t grep;" see "U~ing wildcilrd~" (this pnge) for more about grep) 
~e<~rches ¡¡ll the files injilc7,jilc2 nnd so on for the specified tcxt, and reporb 
nny m¡¡tche~. 

To ~earch for il text contnining ~pnces or tnb ch<~rilcters, endose the text 111 

quote m<~rb. 

To ~enrch for ¡¡ text contnining quote marb, put il bncbln~h immedintely in 
front of eilch quote chnracter within the text. 

lf Y"u are not ~ure whether the text i, upperca~e, c<~pitdlized, or all lowerca~e 
letters, type fgrep -y. fgrep will then i¡,:nure the ca~e, and report all mate hes. 

To 'ee nllline~ in;¡ file thilt do no! cont¡¡in the text, type fgrep -v. 

Using wildcards 
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Yo u cnn ~earch file~ for text when yo u ore unsure of the spelling of the text by 
u~ing wildcards ilnd grep. (grep is an ilcronym for "global regular expression 
print;" il "regular expre~~ion" is il complex wildcard.) For example, to search a 
file for the word "center" when you are not sure whether it is spelled the 
Americiln way ("center") or the 13ritbh way ("centre"), or even if it is pre~ent 
in ilnother form ("centr¡¡l" or "centrally"): 

grep 'cent[er]' filename 

The "[er)" is a srt contilining the charilcter~ "e" ilnd "r ". Thi~ means thilt grep 
will ~earch for the text "cent" followed by either an "e" oran" r ". (TI1e single 
quotes nre needed becilu~e otherwbe "[er)" will be interpreted iiS il wildc<1rd 
by the ~hell, befo re the command is p<~~~ed to grep.) 
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Searcllin:;¡ fill's 

lf you know thot you want either "centre" or "cente~" b.ut not "centrally" ur 
>ome other combination, yo u can search for: 

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

The "\ " mean> "followed by¡¡ literal space character." (Remember, you need 
to enclo'e the search text in single quutes because it contains a space.) So 
'cent[er][er]\ 'will match "centre" or "center" but not "centerpoint ". becau>e 
the two chorocters are not followed immediately by a space. 

Yuu can put more than two characters in a set. For example, you can search 
for ilny character in tlw >et [A!3CDEabcde]. To save typing, you can enter this 
>et a> [A-Ea-e], wlwre the "-"indica tes thilt your wildcard is a rangc of char
,lcters. Alternatively, instead of u>ing the "[ ... ]" set notation, you can >earch 
for the special >et "." (thilt matches any character except a newline). 

Tu seorch for a sequence uf characters in a set that repeats an indefinite num
ber of times, you can use the "•" symbol after the set of characters for which 
you are >earching. "•" matches zero or more occurrences uf the preceding 
wildcard. Fur example: 

grep 'cent.•' filename 

>earchesfilcnnmc for the letter> "cent" followed by a sequence uf zero or more 
charocters matched by "." (the set matching any single character). lleco use 
"." matches everything except a newline, this wildcard will match "center", 
"center", "centr~1l", "accentu(Jte" and "centipede". 

Yo u can alsi, match anything that is not part of a set. lf you want to find every 
line that contilins a "cent" unless it is in "centipede" use the following cnm
mand: 

grep 'cent["i]' filename 

The "·" at the beginning of the >et means "match any character excrpt a 
member uf this >et." 

Yo u can search for text at the beginning or end uf a line, using the "·" or "$" 
symbols re>pectively. For example: 

grep '"begin' filename 

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

grep 'end$' filename 

matches alllines with the string "end" as a terminator. 
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Finding out how large a file is 

Yo u can find out huw l¡¡rge il file¡, by u,ing the wc conHnilnd: 

~· wc file 
l J ---:' '~ l· .• : i ; 1 ~ 

wc wunb the number of line>, wnrd,, ¡¡nd ch<Hilcter' in il file (in thilt order). 
Yo u Ciln '"e wc to get >pecific totab in ilny order u~ing the options -1, -w, or-e 
to >lillld fnr line,, word> ur chnrocter, re>pectively. For exilmple, tn see the 
number of ch<Hocter, ilnd line, in il file (in thilt nrder): 

wc -el f 1le 

Yo u Cilll abo give wc a li>l of file> to count. For exomple: 

WC chapl chapl 
jiJ', r, ¡,, ··.;•,¡.¡ IJ.il'l 

(, ·¡ r, \ ;.< 1'' 1 ' ;_:1.'¡ 1'11..1[' '· 

7 F.ll ,¡ ', ·1 ~-, .~ ;) ~ ¡·, ; "" .l i 

Extracting fields 

9fl 

lf you hove o file contoining columns of dota in textuol form, you Ciln extract 
informiltinn from it u'ing o voriety of tools. For exomple, suppo>e yo u ha ve a 
file colled lilack/look contoining nilme,, exten,ioo phone number5, login names 
ond dote,, in o formol like thi,: 

i·1 l ,~ ; , t ,-. i : : t , IIJfi : r, 7 ! : 111 i ~: '-':: , , 1 M J - ! · q 1 

;;¡, .. l'·~llll'r': .!.-'-'\. ::ti•'!': t~l~t. -1, i-'.'1 

,11';,:¡,:.1 ~:.,¡ :! ¡r,~: ¡,, lli'• ,IIIL- :::-.'\:-\ 

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

S grep Sue blackbook 
:;u.~ tJ .... Illly·2i-:4::~u ..... p.FC:i-r¡-P.!l 

Thi, i' hord to reod. Tu 'ee only Sue'' exten,ion number (the s¿cond field), 
yo u can u'"' the cut command: 

S grep Sue ~lackbook 1 cut -f2 -do 

~K4 

cut extrae!' individuo! field' from o file wntaining record~ on '"'Porote lines. 
The -f2 option tells cut to extrilct only the >econd field of eoch record; the -d: 
option means that field5 ilre delimit"'d with il colon(:) insteild of tab,. 

The" i "i' colled o pipe; it telb grcp to 'end its output to another program (in 
thb c.1se, to cut) instead of the window (or ">tandnrd nutput"). See "Combin
in¡.; file," (pagl:! H2) for informiltion obout pipe~, input ond output. 
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Printin~ a filt' . 

To see a li~t of al! the people in your file, followed by th~ir login~;, you do nol 
need to use grep. jusi use cut: 

cut -fl,J -d: blackbook 

The -fl,J option tel!s cut lo extract lhe first and third fields in each record: 

HicllJ¡-)\ ~;tnnd:mt~.:>:-~ 

~;1_:,) ~··~IIIIY: '~ti,._.IJ 

,111'-~hu~ ¡:-,•td: J!•:~l!p 

L.iz Add.~m~~·! i::h 

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

': cut -fl, J -d: blackbook 1 sort -df 
,Jn~hu.1 p,,¡rj·l•,":hp 

LIZ Ac!ddm::. \ i:h 
~1k~.1 .... ¡ ~;t,llld·Laikt<: 

::u~-' ~· ..... 1111'/: ·:ll!-'r 

Printing a file 

To prinl a file, en ter: 

Ip filename 

lp responds with 

Thi> command >ends filcname lo the print queue. (lp is shorl for "line print
er".) The "request id" line means that the file will be printed on the printer 
named "laserwriter", and has the job number laserwriter-635. 

A print queue is a queue of files waiting to be printed on a specific printer. 
Because a UNIX system may have many users, any or all of whom·may be 
printing files, your file might nnt be printed at once. lt goes onto the hack of 
the queue. However, if it i> the only file waiting to be printed, it will be pro
cessed at once. Otherwise, it has to wait for its turn. 

lf you know that severa! printers are connected to your system, and you want 
lo send a file toa printer that is not busy, you need to know the destination 
printer's na me. Use the -d option to lp to choose the destination; for example: 

Ip -d fast_printer filename 

sends filename lo lhe printer named fast_printi'T. 

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

Ipstat -s 
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Tu cancel a print reque~t. if it has not yet printed, use the cancel command 
ond the reque~t-id yo u were given when yo u entered the lp command to print 
the file. For exilmple: 

cancellaserwriter-635 

canceb the print job "la~erwriter·lí35". lf yo u do not remember the request-id, 
enter the lpstat command with no uptinn~ tu ~ee a li~t of print jobs in the 
'lueue. 

Removing files 

lt i~ m•ce~~My to remove file~ fmn1 time to time, to prevent the file~y~tem 
lrom filling up. However, you ,lwuld be extremely careful about removing 
file~. Although the De~ktop environment leb you retrieve deleted file~. once ,1 

lil¡• h.1~ bvt·n rt'llHJVt'd it i, gone lorevL•r; tht·re i' no w.1y lo get bnck .my infor
mation that you have lu~t. Therefore, you ~huuld u~e the rm (remove) com
lllond with core. 

Removing ordinan; files 

Tu delete a file, u~e the nn C<llnllland. For example: 

·: rm -1 f ilename 
! : ; .. :. 1'11 .... : 

nn -i i~ illl<'l'liCfi¡.>c; when yo u~"" the que~tion 111.1rk, yo u can either type 
"y", in which ca~e it will de~troy filclllllll<', or "n ",in which ca~e it will no t. 

lt i' a good idea to u~e the ·i (interactive) option with nn bec~u~e once you 
hove r~o>mov~o>d o file, it i' impo,~ible ti' get it b,Kk .1gain. 

Tn remove ~everal file~. you can type rm .¡ ~nd u~e wildcards to select them. 
(Aiwily~ u~e the .¡ nption with rm • un le>~ yo u are ilboolutely certain that it is 
~afe to delete everything in the currect directory.) 

Removing links 
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You can remo ve,¡ link yo u no longer want, ju~t like a normal file, with nn. 

nn link 

del~o>tes il link Cillled link, ju~t like a normal file. 

The file ibelt will not be deleted until the lo'! link (or name) by which it is 
referred to i~ deleted. 
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Srarchinx for lost files 

Seardzing for lost files 

lf you h~ve puta file sornewhere and cannut remember where it is, you can 
u"e tlw find U11nm,1nd tu loca te it: 

find 1 -na me jilcntlmc -print 

The "1 ·· telb find tu start searching in the roo/ directory. find searches its 
starting dirl'rtory, ,1nd all the subdirPctories it can find, in order. lf you know 
your tiiP ¡, in '"ll' t>f your own subdirectorie> you could tell find lo ;tart 
;eMching from $!-lOME instead of "1 ". $!-lOME represenb your hnme direc
tory; >t<e "SI..•tting \"ilri,lble>" (page 11!5) ft>r detaib. 

The -na me t>ption ;, followPd by the n,1me of the file for which you are look
ing. Every time find see' a lile with this name, it will carry out the actions 
>fWCified by· the subsequent options. 

The -print option telb find that the action tu take when it finds -name 
filcnrunc is to print (display) it> full p.lth and na me on your screen. 

find can carry out other tasks besides showing a file's full path. For example, 
the cornmand: 

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

causes find to execute 1 on any file it finds with the na me ji/mame under the 
directury /11i11. (TI1e "ll" in the -exec command stands for the name of the 
found file; the "\;" rnarks the end uf the exec option.) 

find 1 -na me chap3 -print 

lf the command above results in a series of error messages like: 

,.'li/•·: .. 1! ¡ .. "/":'tí t /•.rli '"':/!'hdp 1 

¡ 11 hJ/ :·> ·:, i ; /• ::; ~ .. 1• • ¿ 1 1 tt t 1 :-:u ~J!J ;r.: ll ! rJ. · / 1 • 11.11, 1 

f:l\lJ: r,11lll"t dHJ!r t~~ /~C.C/C••11l/!•,IL'~.rl/d!p 

tlt1d: r,\1111'': ,·1--:d:t t1• /~?tr::/C·•Iil.'p •. ·,~·.df,:¡¡ppr•rC' 

t \lpl: o',liiii•Jr- ··!:d!t L11 /~tr:,'r'rJ!:! 'i'.l''k l/drlr 1) 

yo u can i¡.;nnre the errors by re-issuing the command as follows: 

find 1 -na me chap3 -print 2> /dev/null 

The error messages are coming fmm find's standard error, because find dnes 
not have permission toread these directories on your behalf. The fragment 

2> /dev/null 

te lis find tu send ib error output (U1e standard error) to /dev/null. (/dev/null is ~ 
dcvicc file that suppresses nny output stream you send to it.) 
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In general, if any program ¡.,oives a serie~ of error messages, yo u can stop them 
from cluttering up ynur window by ¡¡dding "2> /dev /null" to the end of the 
command Iine, or you can add them toa log file by adding "2>> error.file" to 
your command. (Note that this will not work if ynu are irsing the C shell 
rather than the Bourne or Kom shells.) 
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Copying files to disk and tape 

Mo>t of the time, you work with file> in the file>ystem, which is stored on 
your computer's hard di>k. However, sometimes you may want lo copy files 
to and from tapes or floppy disks; for example, yo u may wanl lo give a copy 
to il user on a rnachine nul connecled to your own, or tu store infrequenlly
used material on a tape (which is much cheaper lhan >pace on lhe filesystem), 
orto make a back-up copy of your work. 

There are many ways of >aving and retrieving files from floppy disk or tape. 
TI1e simple>! method is to use a tar archive, as discussed in "Crealing a tar 
¡¡rchive" (page %). Other methods ¡¡re more complex orare only available lo 
the systern admini>triltor. 

Yo u can abo cnpy file> to and from DOS floppy di>ks relatively easily. To use 
a DOS floppy disk, you must formal the disk fur DOS (page 99) if it is nol 
already formatted, then use lhe DOS cornmands described in "Using DOS ulili
ties" (page 99) lo copv files between lhe UNIX filesyslem and DOS floppy 
disks. 

Fonnatting floppy disks 

You mu>t formal¡¡ tloppy disk befo re yo u can u>e il. To formal a disk, ensure 
lhill il i> in lhe appropriilte drive and then en ter: 

formal 
or 

formal drive 

lf you do not >pecify the device, the default drive will be used. 
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11. Copyinx filt>s to disk und tup<' 

drive i~ the dt'ViccfiiL' the UNIX >y;tem u~e~ lo wmmunic¡¡te with the type uf 
di~k you ore creating. (Tiw UNIX 'Y'tem 'ee' i!ll piece~ of equipment ilttilched 
to the computer ¡¡~ file>; it communicate~ with them by reading from and 
writing toa speci;¡l dt'VlÓ' fil<' ~tored in /di'¡•.) Tlwre i' ,1 different device file fnr 
eoch different furmilt uf tluppy di>k. 

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

l. All lloppy dbk device~ ore located in/d<'V and begin with ifd (the "r" is 
short for raw, becilu>e the UNIX 'Y>Iem h~> to .-~cce~~ the di~k directly). 

2. lf your computer h¡¡s only one tloppy di~k drive, follow thi~ with a num
ber "ll ". lf your computer ha~ two or more drive~, you can follow it with a 
"ll ", "1 ", nr higher number (depending un whether yuu want to format a 
di~k in the fir~t, ~econd or ~ub~equent drive). 

J. Follllw thi' digit with the number llf tr.Kb per inch on the disk; for exilm
ple, 135 if it i' a high-demity 3.5-inch floppy. (TI1e number of trocb per 
inch, or "tpi", should be indicilted "" the di,k nr ib ca,e.) 

4. Follow thi~ number with either "d,'' if the di~k i' double-sided, or "ss" if it 
i~ 'ingle-sided. 

5. Finolly, finish the device name by i!dding the number uf ~ectur~ per track; 
<.J if it is ¡¡ low-density 5.25-inch or 3.5-inch tloppy, 15 if it is a high-density 
5.25-inch tloppy, or ]¡{ if it i~ a high-den,ity 3.5-inch tloppy. 

For exomple, to formal ¡¡ di~k in the ~econd tloppy di~k drive that i~ to be ¡¡ 
high-den~ity 3.5-inch double-,ided disk, en ter formal fdevfrfd1135dsl8. 

formal will prompt yo u to insert the tloppy ond pre~; (En ter) to continue. 

Note th¡¡t it takes time to formal a tloppy di~k - typically a minute or so 
(i!lthough this may vary). 

Creating atar archive 
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A tar archive Ciln be thought of .~~ ¡¡ ~peci<ll file thilt cont¡¡ins other files and 
their a~~nciated directory informatinn. To create il tar (tope archive) file on a 
tloppy disk, enter: 

lar cvf device jilenmne 

where device is the device file corre~ponding to the tloppy di~k, ond filen ame 
is the narne uf the ¡¡rchive. (See "Formdtting tloppy di~ks" (page <15) for infor
miltion ¡¡buut device files.) 

Lis; 
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CrrotinK a lar archive 

tar leb ynu use an abbreviation to specify the device to use. To see the list of 
a va iloble type>, en ter: 
r· tar 

-::·•: 1 1•'1[0-qvfbk¡.:.JmnpwAF'I[~,lp¡:.fJJ,....IIb!IICksiz.,::.) (tapt-?siz¡-:.1 fllt?s .. 

:J 

1 
., 
·, 

r, 

[¡.;.·/l,~,. í?J,,rk ~;¡z,_::.(K) 'f¿¡p .... 

/r~·~'.'il fdO~Kf!sq IH H,Q N11 

.'·1··'111 tdl~Hds9 !H ]()() N11 

id .. •¡¡¡ fJO%dslS lO 1200 N<> 

id~·' 1' t d 1 o 6ds 1 S 
/ée·¡f: td0%ds9 

/:!··V/t !cllqGdsq 

.'·~~-•:/: tdo: l",dsl8 

/d•v/tfdliJ~JsiB 

1 o 
18 
1 R 

18 

18 

1200 N<> 

no N<> 
720 N<> 

14 4 Ll Nn 

1440 N1"1 

;-; /d-"V/!C'[Ü 20 o y.,::.g 

"~ frJ.,:.·_~¡tctmini 20 o Y es 

Using this list, yo u can select the size of disk yo u want to use. For example, to 
crea te a tar file on a 720K noppy disk in the second noppy disk drive, just use 
the command lar cvS filelist (where filelist is a list of files lo create in a lar 
archive on /df·v/rfd196ds9, separated by spaces). · 

lf yo u do not ,pecify a device, the tar archive will be created on the default de-. 
vice (specified in /clc/default!tar). 

lf yo u specify a filen ame instead of a device na me with the ·f option, lar will 
crea te the archive in your curren! directory (or the path indicated by filename; 
it looks like a special type of file, called a tarfile. The tar archive will be creat
ed and copies of all the files will he stored in it. 

Listing tar archives 

Type lar tvf device and press (En ter). (device is either the name of the device 
containing the noppy or tape where the archive is stored, or the name of the 
file containing the archive.) 

Extracting tar archives 

'To extract files from a lar archive, type lar xvf device file/ist and press (Enter). 
tar looks inside the archive on device (or the file of that name) and extracts 
any file it sees which matches filelist. 

For informa !ion about other options to lar, ,ee the tar manual page. 
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1 

Understanding magnetic tape 

You can copy file~ to and from tape device~ u~ing tar, in the silme way as you 
deal with floppy disks. However, there Me~ number of difference~ between 
tape and floppy disk ~ystem~. Notably, although magnetic tapes can ~tore far 
more data than a floppy disk, they can only provide s¡•nal accrss to the infor
mation. TI1at is, when reading or writing a tape you must ~tart at the begin
ning and read through each file stored on it in arder until you gel to the end 
- you generally cannot jump around or ~kip files. Comequently tapes cannot 
he u~ed a~ filesystems. 

To copy files to ;md from a tape device you should use tar, with the appropri
ate device file (from the li~t below). You may also need to u~e the tape com
mand lo control the tape drive directly; "ee "Rewinding and erasing tapes" 
(this page). 

There are several different types of tape which rnay be available. The com
monest are: 

QIC-02 A full-sized quarter-inch tape cartridge, the first QIC-02 drive 
uses the /dev/rctO device file. 

QIC-40/QIC-80 TI1ese ~maller mini-cartridge unib related to the QIC-02 for
mal are accessed through the /dcv!ftO device file. 

mini-cartridge Mini-cartridge tape drives are linked to the floppy disk drive 
controller and differ si¡.,'11ificantly from the QIC fam.ily of tape 
drives. Notably, you must formal mini-cartridge tapes befare 
using them. They are accessed via the /dev/rctmini device. 

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

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

Rewinding and erasing tapes 
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To rewind or erase a tape, yo u should use the tape command. 

To rewind a tape, enter: 

tape rewind 

lt is a good idea to rewind the tape tn the heginning after every use, or after 
encountering an error. 

User's Gwd,· 

F 

L 



yo u 
:een 

" far 
lfor-
~gin

end 
nnot 

Jpri
:om-
e pes " 

:o m-

irive 

::!rive 
·tape 
efore 

SCSI 
1med 

raw 

n the 

Cuide 

To erase a tape, en ter: 

tape erase 

Using DOS utilitirs · 

lt is n~t necessary to erase a tape before reusing it. However, you may want 
to erase a tape fur security reasons. 

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

In ilddition, yuu should write-protect your tapes to prevent accidental erasure 
or nwrwriting. This is done by tuming the slot on the cartridge to the SAFE 
position; turn it the other way when you intend to write over or erase the 
tape. 

Fonnatting a DOS floppy disk 

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

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

dosforma t dcvice 

where dcvicc is a 'pecial file, as explained in "Formatting floppy disks" (page 
~5). 

¡\ DCl~ ltlrrllill di'"- C.llllltll be ust·d with lar; lo sture fii~" on it yuu rnust usl' 
the special DOS utilities described in "Using DOS utilities." 

Using DOS utilities 

Severa! special UNIX commands are provided for manipulating DOS disks 
(not to be confused with the actuitl DOS comm11nds provided by Open Desk
li:JP DOS Services). They are itS follows: 

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

dosdir drivc 
similar to dosis, but provides a directory listing after the style of 
the DOS prowam dir 
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doscp filename destination 
copie~ the file filenarne to the specified destination. Yo u can copy 
files toa subdirectory on the DOS disk, if yo u specify the pathname 
(for example, A:\MYDIR\MYFILE.TXT). You can use doscp to copy 
files toa DOS disk from a UNIX system, orto a UNIX system from a 
DOS disk. 

' ·Note that doscp does not reco¡.,rnize wildcards; if yo u want to copy 
more than one file using wildcards, you >hould enter the 
following: 

for file in wildcard 
do 
doscp $file destination 
done 

where wildcard is used to identify the files you want to copy, and 
destination b where you want to cupy them. 

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

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

case 

p.lth> 

length 

All DOS filenames are upperca>e. 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 
ca>e >en>itive). 

l'ilth> are >eparated by a backsl<~>h (\}, rather than a >la>h (/). 

DOS file names are limited to eight character> (called the file name) 
followed by a period, followed by three characters (called the 
extension). UNI.X files with names which are too long lose the 
trailing letters. 

link, Do.:; does not reco¡.,'11ize link>. lf yo u u>e doscp to copy a link to a 
DOS dbk, a complete copy of the file is made. So, if yo u ha ve two 
links to the same file called ji/el and file2, and copy them both to 
the >ame DOS disk, the re>ult will be two identical copie> of the 
file, named FILE1 and FILE2. 

You >hould write-protect your back-up noppy disks to preven! accidental 
era3ure or overwriting. On 5.25-inch noppies, cover the square notch on the 
side of the disk with the supplied write-protect sticker. On 3.5-inch noppies, 
slide the write-protect tab closed. 
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Chapter 12 

Controlling the work environment 

Tlw prugr~m> you run define your work environment. TI1e UNIX system is 
extremely cu>tomizable; you can add and remove programs to make your 
work e~sier, yo u can change the priority of jobs (programs that are running), 
ilnd you can >et up the UNIX sysytem so that specific programs run and their 
required vori¡¡ble> ¡¡re loilded whenever you start a new UNIX session. 

Improving peifonnance 

The UNIX >ystem is multitasking; many programs may be running simultane
ously. You can make the UNIX system operate more efficiently by changing 
the priority the UNIX system assigns to individual programs, running long 
programs in the background, and removing programs that are not doing what 
you expect. But first, before you can do any of these tasks, you need to know 
whilt programs are running. 

Detennining which programs are running 

To find out what programs you are running, enter ps (process status). This 
will display information about your current programs, in colurnns for l'ID 
(Process ID; see below), TTY (the terminal on which the command is running), 
TIME (elnpsed time) ilnd COMMAND (the na me of the program). 

To find out all the programs running on the system that you are authorized to 
see, en ter ps -ef 1 more. This shows all the programs that are running, rather 
thiln just your own. lt also provides information about the PID of the 
progr¡¡m's parent, the UID (identity) of its owner, and the current state of the 
progr<~m. 
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12. Controlling !he ¡pork cnvironmcnt 

Among the progr;um th<~t Me running, you will ~ee ps ;md more. When you 
entered ps -ef 1 more, you creilted two new proccsscs. (A "proce"" b a pro
gram that i~ loaded and i> running.) 

Running programs in the background 

You can runa non-interactive program "in the background" (so that while it 
executes, yo u can get nn with something el se) by u'ing the " & "notation. For 
example, to run sort in the background, en ter: 

S sort file > sorted & 
:1GO 

The number that appears before the prompt is the Proces~ ID (I'ID) of the sort 
commilnd. lf ynu want to stop the process before it completes, ynu will need 
to use thi~ number. 

lt is not appropriate to run.interactive commands such ilS vi in this way. 

Continuing programs after logging off 

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

nohup program_name & 

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

Fnr exilmple, if you are about to print a very long file using the text form<~tter 
nroff, but need to log out in order to go and do ~umething el se, yo u can en ter: 

nohup nroff myfile > formatted 
exit 

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

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

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

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

nice 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 value is less "nice" than a large value. 
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1 mproving performance 

A dem~ndin~ b~ck~round process (such as a compiler or text formatter) can 
slow down the whole ~ystem. You can make life easier by reducing the 
amount of time the UNIX ~y~tem ~pends on' that program. It will take Ionger 
to ru11, but willnot ~low down your other tasks. 

Stopping nmaway processcs 

lf you hilve >t.Jrted ~ process running in the background and need to halt it 
before it fil1i~he>, you c.-111 use the kili command. For example: 

kili -15 2360 

kili se11ds ,1 >ignnl to the tMget process. A signa! is ~ speci~I message with one 
of ~'"'eral pre-defi11ed volues. The first nurnber (after the •- ") identifies the 
>ignal to sent1; ~i),~lol 15 is il cornmand to termina te. The second number is the 
!'ID (process ID 11umber) of the proce>s to which to ,end the si¡.,'Tlal. 

You Ci\11 obtai11 the !'ID of a process using the ps command; see "Determining 
which pro¡.;r~rm are rurming" (page 101). lf you know the name of the pro
gram yo u wa11t to stop, yo u can use the following command to find its PID: 

ps -u login_nmnc 1 grep program_name 1 grep -v grep 

where login_ntllnc is your lo~in name (truncated to seven char~cters), and 
progrnm_nnme is the na me of the program to find. The I'ID is the number in 
the ~t·cond cnlun111. 

lf kili -15 faib to halt o pro~ram thilt is out of co11tml, try kili -9 in~tead. Thi' 
i~ more effpctive, but doe> 11ot ¡.;ive the prn¡.;r;un ~ chance to clo~e any file> it 
mil y be working o11 whe11 it receive' the si¡.,~1al. 

Yo u can11ot ki". proce,ses belonging ltl another user or to the system (unless 
yo u ore the mot, or super-u>er). 

Running command sequences 

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

ls > list; vi list; sort list 

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

lf yo u want to repeat thi> sequence of cornmands, you can write them in a file. 
then make the file execute as a command. TI1is type of file is called a "script" 
ora "shell script." 
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12. ControllinK the wórk rnvironmrnt 

For example, to put the preceding command ~equence into a file Ci'tlled mys
cript that can be u~ed a~ a command: 

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

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

Note thi'tt ;¡ny file nf commands you crea te mu~t hilvt' ib i'tttributes set to "exe
cutable" before ynu can run it by typing its name. Otlwrwi~e, you will see a 
mes~ilge like thb: 

For information nn attributes, see "Changing access permi»ions" (page X4). 

Asan ¡¡lternative, yo u can e reate a short file containing il li~t of commands; for 
ex<~ m pie: 

ls > list 
vi list 
sort list 

that will be carried out in the sil me order when the file is executed. 

Running scripts with parameters 
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You can make il file uf commands run with different par<~meters specified on 
the commilnd line by using parametiT suustitution. This feilture lets you runa 
script using different datil files or options for the prugrams listed in it. For 
example, suppose you change your file to reild like this: 

ls > $1 
vi$1 
sort $1 

$1 refers to the variable called "1 ". 'This vilriable is replaced with the first 
parameter specified on the command line. So if yo u en ter: 

myscript myfile 

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

lf you want to pass more than one parameter, yo u can use the variables $1, $2, 
$3, ... to represent the first, second, third (and subsequent) parameters 
specified on the command line. 
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lf you want tu write a script where al/ the parameters, however many there 
ilre, are pilssed to a program, use the vilriable $•. Fur exilmple, a script con
tainin¡; the follmvin¡.;: 

file$• 

wi/1 run file on <'Very item >pecified on the command line, whereas: 

file $2 $3 

will only run file on the secund and third parameters. 

Setting variables 

A variJble ;, a labt>l the UNIX sy>tem u,e, to refer to some vari.tble quantity it 
m~<·d;, to trM·k. E.1ch l'.lriable ha' a 11nmc .1nd a value, th;lt b >lo red in the vari
ilble. 
UNIX vari,lbiP' ilre known wllectively '" the mvironmcnt. Many prOJ.,'Tams 
u>e voriable' to >!ore inforrniltion ternpor.trily. 

To find out what v.~ri,lble> Me currently >et, enter: 

env 

You will see a long list of infurrnation, luoking something like this: 

t·l;.. 1 !) ,pr::, -lit ¡Juk-_ l w 1 

1.!/,r:Ct-:~/li':J/':r~r,/biiJ/ ¡ .. ~: 
v;::IJAL- /l•i11/Vi 

1' 1\ ·:•11 · ;1' r 11 : 1 u:· l 1 1, 111 : hr 1 · ·1 1. ~ t 1 • · : ·: íl' llJ : . : /u~: r h~c~ '1 L in : 1 u 1 A U m in/ ::v r i pt s 

The nilrne on the left of iln equilb >if,rrl i~ thilt of il variable; the information on 
the right i> the value a~sociated with the variable. For example, LANG is a 
vari¡¡ble llilme, and english_us.ascii is ib value. 

Toseta new variable, en ter: 

myvariable=value 

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

lf yo u want to make myvariable accessible to all programs you run, follow it 
with the commilnd export myvariable. (This is not necessary in the e shell.) 
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For example, ~uppo~e you want to make the shell load and run programs 
stored in a directory called /u/myprogs/bin. When you en ter the na me of a pro
gr.lm, the ~hell loob for it in thuse directories that are li~ted, ~eparated by 
colons, in the variable called PATH. To add /u/myprogs/bin to y<)ur PATH vari
able, en ter: 

PATH=$PATH:/ulmyprogslbin 

TI1is replaces the curren! value of PATH with itself, followed by 
:/u/m yprogs/bin. 

To make this available to .111 pmgrams Y•'U run in the remilinder of thi~ UNIX 
~e~~ion, en ter: 

export PATH 

Removing variables 

To remove a variable, enter: 

unset variable 

where variable i~ the na me of the item to remuve. (In the C shell, en ter setenv 
variable"" to remo ve variable). 

Referring to variables 

Ch 

You can refer lo the wntenb of a vMinble within une of your scripb. Todo so, C:,ef 
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insert tlw na me of the variable, preceeded by .1 "'f," ~ymbol. The value of the 
variable will then be ~ub~tituted. For ex,1mple, to ~ave your current directory 
in a variable, e reate a file containing the following: 

current='pwd' 

This conun.md a~~ign~ the uutput from rumling pwd tu the variable current 
when you run it. 

lf yuu cd to anuther directory, yo u can return to thi~ one by typing: 

cd $curren! 

from wherever yo u are. 

For example, the variable $HOME contains the path tn your home directory. 
Suppose you want to find files lucated in une of your ~ubdirectories. Yo u can 
use a script like this: 

find $HOME -name $1 -print 

Supposing the script is cnlled whmis, and you want to find a file called 
new.documrnt, you would enter whereis new.document. whereis will only 
search tho~ directories that are located within your hume directory. 
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Setting up environment variables 

lf you give this script toa friend, it will do the same for that user- searching 
only the files helow that person's home directory - because the value of 
$HOME is unique tn each user. 

Changing your password 

To change your passwnrd from the UNIX command-line, en ter passwd. 

passwd will ask you tn type in your old password befare you select a new 
one. lf you choose to select a password of your own, passwd will ask you to 
en ter it twice, and will make su re that it is nota word that is easy to guess. lf 
you do not chno~e a P~"word, passwd will generate a suitable password for 
yo u. 

You should take ca re not to write your password down anywhere, not to tell it 
to anyone, and to choose one that is difficult to guess (avoid names, places, or 
telephone numbers). For further information about choosing a password, 
please see the Open Desktop System Administrator's Cuide or the passwd man
ual page. 

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

Setting up environment variables 

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

To find your login command file, en ter: 

ls -a 

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

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

my_v~riclb!~:SPVgll 

EXP"RT my_vMiable 

(Note that this does not apply to the e shell.) This will set the value of 
m y_ 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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A sub-;hell is a shell run from within another shell. For example, when you 
execute another command from within the vi editor, it is running in a sub
shell. For more information un shells, see "Changing your shell" (thb page). 

Changing your shell 

lf you w.lllt tu ril.mge yum dt·l~ult slwll (lilt• <HK' you u'e when you >I.Ut 
work), yu11 siluuld ~,k vuur >ystt'lll ~dmini>tr¡¡tor. lnformatiPn on how to 
chongP llw dt>fault silt'il i> pnl\'ided in tile S y;! cm Admizústr,l/or'; Cuide. 

The ,l~t·ll i> thc pn '¡.;r.1111 ti1.H lile UNIX w'tern use' lo cunlmunicrlk with yo u, 
tht• u'er. The oilell re,,d, your instructitlll> ami carries them out, locilting ilnd 
rurming progr.1ms nnd interpreling ocripts. (lt is called the silell beciluse it 
pub il silell .uound lile cure ut the L!NIX syslem, making it easier to work 
with.) 

TI1e following shelb .ue ilV~il.•ble: 

Kurn shell Tile shell of choice, it pmvides facilities for recillling and 
editing commands you hnve airead y typed in, ilnd for con
troling background programs. 

e shell 

seo shell 

Tile origirMI UNIX silell, it pred~tes tile Knrn shell and offers 
fewer facilities. 

This shell has a C-like syntax with basic command recoll 
facilities. lt is incompatible with the Korn and Bourne 
shells. 

TI1is is a menu based ;hell, desi¡.,.ned to help inexperienced 
user; master the complexities of the UNIX system without 
recourse to the other, cummand-line shells. 

Remember, if ynu request a change of shell, you must move any environment 
variable; you have ;et up into the appropriate file in order for them to be set 
when you start a UNIX sessiun. The files to check are .cshrc and .login for the C 
shell, .profile for the Bourne shell, or .kshrc and .profile for the Kom shell. 

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

Editing files 

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

vi 

ed 

sed 

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

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

The stream editor, sed reads its input file, carries out a sequence of 
commands, and writes the result to its outpu t 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 prograrns available. 

Using vi. 

vi is the standard UNIX tool 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. lf you are new to vi, you rnay 
find this confusing at first. Try to remember this simple rule: you cannot issue 
commands when in insertion mode (except for the command to switch to 
command mode), and you cannot enter text while in co~nd mode. 
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13. Editing files 

Starting vi 

To start editing a file, en ter: 

vi filename 

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, you 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 
Aashes at yo u if you are airead y in command mode and press (Ese). 

There are severa( ways to lea ve vi. He re are the most commgn: 

ZZ Save the curren! file and exit. (Jusi 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 

:q 

:!cmd 

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

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, enter command mode and type :q!. This causes vi to quit 
without saving any changes you have made to the current file.) 

Execute the program cmd, then return to vi. The command :!sh 
is not the same as exiting vi; vi is still running, and when you 
exit the sheli (by typing exit or (Ctrl)D} you will retum to vi. 

What to do if you encounter fTouble 
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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 Aashes 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 temúnal is set up 
incorrectly or you are editing a non-text file. Type :q! to exit without saving 
the current file. 

Entering text 

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

Toen ter insertion mode, press i (for insert). 

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

lf yo u are not su re which mode you are in, press (Ese} until the terminal beeps 
or flashes. You will then be in command mode . 

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

Moving around inside the file 

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

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

You can move around in various units: 

word 

start/end 

To move forward or back ward a word at a 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. 

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

paragraph To move forward or backward by a paragraph, press the • ( • 
(previous paragraph) or ")" (next paragraph) key. 
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13. Editing jiii'S . 

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

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

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

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

Deleting text 

Yo u must be in command rnode 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: 

Inst 

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

112 

dw 

dd 

delete word 

delete line 

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

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

:x,yd 

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

:7,17d 
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Using ui 

Replacing text 

To replace a single letter with another l'!!tter, 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 will replace the 
previously existing text. Yo u can return to command mode by typing (Ese). 

Inserting text 

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

To add text toa line, type the a command. This puts you into insertion mode, 
but text is added after the currentcursor 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 •- n once for 
each character. (The cursor advances by one character each time you issue this 
command.) 

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

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

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

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

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

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

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

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

"buffer _namcyy 

(the yy command is short for yank). To copy severa! lines, precede the com
mand with the number of lines you wish to copy; for example, to copy fifteen 
lines into buffer" a", type "a15yy. 

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

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

Yo u can cut or copy a region of text of any size with the marki.'T facility. Place a 
marker in the text at the beginning of the region yo u want to move, by typing 
m followed by a letter ("a" through "z "). This inserts an invisible marker at 
your curren! position. Now move to the end of the region. To capy the text 
between the cursor position and the mark into buffer" a", type "ay' a. To move 
the text between the marker and the curren! cursor position into buffer "a", 
type "ad'a. 

The command is built up as follows. First, specify that you are gcing to use a 
buffer by typing "a (for buffer "a"; you can use any other buffer yo u like). 
Second, specify whether you 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 
means "go to markel' and marker stands for the mark yo u placed in the text. 

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

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

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

• 

$ 

[ .. ] 

\ 

Substituting text ... 

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

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

(caret) matches the start of a line 

(dollar) mate hes the end of a line 

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

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

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

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

:glo/dlsllnewlg 

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

:g/cent.• \ /s//middle/g 

e onfiguring 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 all. 
Yo u will see a list of settings. 

lf a variable na me 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 rnake vi 
ignore wildcards, you must switch off the variable magic. To do this, type 
set nomagic. lf the variable name is followed by a number, you can change its 
val u e by typing set varname=value, where value is the new setting you want 
it to have. · 
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To make vi automatically begin a new line before you reach the right side of 
the UN!.X window, type :set wrapmargin=15. This makes vi "wrap" the first 
word you begin to type that is less than fifteen characters from the right side 
of the window. (lf you ha ve used other word processors, this- feature may be 
fanúliar to you as "word wrap.") 

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

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

Table 13-1 Entering vi 

Typing this: 

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

does this: 

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 
(S pace) 
w 
b 
k 

i 
(En ter) 
) 
( 

1 
{ 

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

does this: 

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

Pressing this key: 

i 
1 
a 
A 
o 
o 
r 
R 

starts insertion: 

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

Table 13-4 Delete commands (command mode) 

Command 

dw 
dO 
d$ 
3dw 
dd 
Sdd 
X 

Sx 

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 
deletes 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 

---·. 
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Table 13-6 Search commands (command mode) 

Command Function Example 

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

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

rThe finds next line that starts with The The, Then, There 
/[bB]ox/ finds the next occurrence of box or 

Box 
n repeats the most recen! search, in 

the same direction 

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

Command 

:s/pear/peach/g 

:l,$s/fil e/d i re e tory 

:g/one/s//1/g 

Result 

all pears beco me peaclz on 
the curren! line 

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

replaces every occurrence 
of one with 1 

Example 

pear beco mes peach if 
present on the current line 

filename beco mes 
directoryname 

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

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

This e ha rae ter. 

$ 

[ ... ] 

Matches: 

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

Command 

:w 
:x 
:wq 
:q! 
:!command 
:sh 
!!command 
:e file 

Result 

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

Table 13·10 Options (:se! oplion) 

This option: 

all 
term type · 
ignorecase 
list 
number 
report 

terse 
wam 
magic 

wrapscan 

mesg 

does this: 

lists all options 
sets terminal to type 
ignores case in searches (on or off) 
displays (T~b) and end-of-line characters (on or off) 
displays line numbers (on or off) 
prints number of lines changed by a line-oriented 
command 
shortens error messages (on or off) 
tums off "no writen 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 termin'al 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 makes no use of the temu
na!, and the cursor movement keys associated with vi ha ve no effect. 

lnstead 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, one- or two-line addresses. (In the latter case, 
the two addresses correspond to a range of lines within which the command 
is carried out.) 

Starting ed 

From the shell prompt, type edfilename, wherefilename is the file to edit. ed 
starts, then displays the number of lines it has read from filename. Yo u are in 
command mode. 

Leaving 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 

720 

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 current 
line. 

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

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

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

Editing text 

There are severa! commands for editing text in ed: 

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

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

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

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

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

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

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

Running sed 

To start sed, use the following command: 

sed -f script_name < input> output 

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

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

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

sed -e 'sed commands' input> output 

sed commands 

122 

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

For a full description of the sed commands, see the sed manual page. 
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Chapter 14 

Getting started with DOS 

In all important respects, using Open Desktop DOS Services is just like using 
DOS on a stand-alone person¡¡[ computer. With Open Desktop, you c¡¡n: 

• use ¡¡[1 common DOS comm¡¡nds. 

• instilll ¡¡nd run off-the-shelf DOS i!ppliciltions. 

• use your computer hudwilre (diskette drives ilnd printers, for ex¡¡mple) in 
stand¡¡rd DOS w¡¡ys. 

In addition, with DOS Services, you Ciln: 

• run sever¡¡[ DOS ¡¡pplications in sep¡¡r¡¡te DOS environments simult¡¡neously 
¡¡nd switch between ¡¡ny of the DOS ¡¡nd UNIX windows. 

• take ¡¡dv¡¡nt¡¡ge of the security c¡¡pabilities of the UNIX system, including 
p¡¡ssword protection for the whole system ¡¡nd protection for specified DOS 
directories, d¡¡t¡¡ files, ¡¡nd programs. 

• access UNlX d¡¡ta files and programs, including files within a network 
environment. 

Th.is is possible beca use DOS Services creates a virtual personal computer (also 
called a virtual PC or virtual machine) for you whenever you run DOS. Beca use 
DOS Services virtual computers use the virtual 8086 mode of your 80386 or 
80486 processor, you can run DOS commands and applications under DOS 
Services only if they are compatible with the lntel 8086 processor. DOS Ser
vices does not support DOS applications that require the protected mode 
¡¡vail¡¡ble on 80286, 80386, and 80486 processors. 
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Beginning a DOS session 

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

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

-or-

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

-or-

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

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

e: 

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

The e: prompt that you see after invoking DOS with either of the first two 
methods tells you that you are using DOS drive C: (the fixed disk). You can 
now use your computer as yo u would use a standard computer running DOS. 

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

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

C: quit 

Or, if yo u are running a DOS executable file (such as Lo tus 1-2-3), simply exi t 
the program. The Desktop reappears, and you can continue to use Open 
Desktop. 
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Using DOS commands and applications 

Using DOS commands and applications 

All 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
mands for more specialized purposes such as creating text files and creating 
and executing BASIC programs. These DOS commands are all supplied with 
DOS Services and are described in your DOS documentation. You can also 
install and use off-the-shelf DOS applications in the DOS environment. Admin
istmng DOS St'n!ices in the System Administrator's Cuide provides instructions 
for installing DOS applications for use on Open Desktop. 

In the DOS environment, you specify directories and give options to com
mands in the usual DOS way. The following command displays the contents 
of the directory \USR\DBIN in wide format, with five files listed per line: 

Ce dir \usr\dbin /w 

lf you are a UNIX user who has not usedDOS, you may be unfamiliar with the 
use of the slash (/) to tu m on options and the backslash (\)as the path sepa
rator. For further information on this syntax, refer to your DOS documenta
tion. 

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

e a: 

Your prompt changes to A> and you can execute commands from the diskette 
drive. 

lf your system has a second diskette drive, you can use it with DOS by refer
ring to it as drive B:. The diskette drives are available on a first-come-first
served basis. lf one user is accessing a diskette drive and a second user 
attempts to use it at the same time, the second user sees a message stating that 
the drive is unavailable. 

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

e cd \usr\dbin 
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Piping and redirecting with DOS: Pipes and redirection function in DOS Ser- 1 
vices as under standard DOS: 

C: dlr 1 aort > 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; REN, for renaming files; and DEl, for 
deleting files. 

The more specialized DOS tools for editing files, programming, and corifigur
ing the DOS environment also work in the DOS Services environment. These 
tools incl u de: 

• the EDLIN and EDIT editors, and the QBASIC interpreter, 

• batch files, including all standard batch commands, 

• the DEBUG utility, and 

• CONFIG.SYS files. 

Using off-the-shelf DOS applications 

You can use most off-the-shelf DOS application prograrns in the DOS Services 
· environment justas you would use them on a stand-alone DOS personal com

puter. You can also use custom DOS applications that you might have 
developed. 

To use an application from drive A:, follow the application manufacturer's 1 
instructions. Typically, you insert the application diskette into drive A:, 
change your curren! drive to drive A:, and invoke the application by name 
from your A> prompt. For example: 

C: a: 
A· wp 

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

C: 11P 

l. In most cases, DOS appUcations are iJ\'itaUcd by foUowing the appücation manufacturer's iJ\'itructions. For 
further pointers on installing DOS applications, sec Adminisltring DOS Smrices in the Opcn Desktop 
Administrator's Cuide. 
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Using DOS commands and applications 

Booting applications from drive A: 

A few personal computer applications (such as sorne versions of the Microsoft 
Flight Simulator'>l) must be booted from drive A: because they do not run 
under DOS. (They actually boot their own operating systems.) To use these 
applications on a conventional personal computer, you insert the bootable 
application diskette into drive A: and power the computer on or press 
(Ctrl)(Ait)(Del). 

To run these applications on DOS Services, you use the dosboot command. To 
use dosboot, you must be using the UNIX shell and not the DOS environment. 
lf you are currently in the DOS environment, type quit. Your prompt should 
be sor%. 

Only two steps are required to use dosboot: 

l. lnsert your bootable application diskette into drive A: and lock it in place. 

2. Type: _ 

S dosboot 

When you use dosboot, your application runs independently of any otller 
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)(De1).2 Your UNIX system prompt 
then returns. 

File pennission errors 

Sometimes the message DOS returns is affected by file permission mudes. Fur 
example, when a DOS command you issue encounters a file for which you do 
not have read access, DOS may display a message that implies tlle file does 
not exist, even though tlle file does exist. Similarly, if you try to crea te a file in 
a directory for which yo u do not ha ve write access, DOS may display an error 
rrie5sage such as File creation error that does not clearly indicate the 
nature of the problem. 

2. Note that you cM also "'" the KILL DO<; control code described in "Stopping DOS programs• (page 129) •f ynur 
apptication is hung ond does not respond to (Ciri)(AII)(Del). 
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Inapplicable DOS commands 
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Nearly all standard DOS cornrnands opera te in the DOS Serviées environment 
justas they do on a conventional stand-alone DOS cornputer. Sorne DOS corn
rnands, however, are either not useable in the DOS Services environment or 
opera te differently than they do on a stand-alone DOS cornputer. 

In particular, sorne of thern will operate correctly only on a "real" DOS file
systern. DOS filesysterns are indexed by a File Allocation Table. DOS Services 
ernulates DOS filesysterns while preserving the underlying UNIX structure, 
which is cornpletely different. 

The following restrictions apply: 

• You cannot use the DOS FDISK cornrnand under DOS Services. lnstead of 
running FDISK under DOS Services, use equivalen! UNIX utilities or shut 
down the UNIX systern, boot standard DOS, and use FDISK under standard 
DOS. 

• Yo u cannot use SHIP or any other DOS cornmand for parking the fixed disk 
head on the DOS Services system. 

• You cannot use the following cornrnands on the shared UNIX/DOS file
systern: CHKDSK, FORMAT, SYS, MIRROR, or UNFORMAT. Do not use 
thern on Orives C:, D: or ]: . 

You can use these cornrnands on a real DOS filesystern, such as the diskette 
drive, ora physical DOS partition. Yo u can also use thern or virtual floppies 
and virtual DOS partitions, beca use, though these are portions of the shared 
UNIX/DOS filesystern, they are forrnatted as real DOS filesysterns. 

FORMAT may work sornewhat differently under DOS Services and stan
dard DOS. A filesystern which you FORMAT under DOS Services rnay work 
properly under DOS Services but not work properly under raw DOS. lt is 
safest to use raw DOS to FORMAT any disk or partition frorn which you 
intend to boot DOS. They will then work properly under either DOS or DOS 
Services. 

Since virtual floppies or virtual partition~ will be used only under DOS Ser
vices, they should be FORMATed or UNFORMATed under DOS Services. 

• Similarly, you cannot use UNDELETE on any file which is part of the shared 
UNIX/DOS filesystern. But you can use it on any file which is part of a real 
DOS filesystern. Use UNDELETE on real or virtual floppies or on real or vir
tual DOS partition~. 
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Stopping DOS programs . 

• You can use the DOS TIME and DATE commands to display or change the 
time and date that apply to the DOS environment, but when you leave the 
DOS environment, time and date are determined by the UNIX dock. When 
you reenter DOS, the DOS dock is always initially synchronized with the 
UNIX dock. 

If yo u issue a DOS command that does not work in the DOS Services environ
ment, DOS displays 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 designed for that program. Sometimes, however, you might want to 
stop a DOS utility that provides no specific method for termination, or else a 
DOS application might get locked into a state where the prescribed termina
non procedure does not work. If yo u run into one of those conditions, follow 
one of these procedures: 

1. Use the DOS break character (Ctr!)C or (Ctri)(Break) just as you would in 
standard DOS. These functions stop DOS commands like DIR, TYPE, or 
TREE, and sorne applications. When you press (Ctri)C, your DOS prompt 
retums and 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 weU as the 
current DOS environment to abort. You must reinvoke DOS befare you can 
resume DOS work. 

1 

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

3. lf neither the (Break) character nor (Ctri)(Alt)(Del) properly tenninates your 
DOS process, use the KILL DOS control code appropriate for your terminal. 

DOS Window 
orConsole 

PC Scancode 
Terminal 

ASCII 
Terminal 

(Ctri)(Esc) (Ctrl)K (Ctri)(Esc) (Ctrl)K (Ese) (Ctri)K 
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Chapter 15 

Finding your way around with DOS 

With Open Desktop DOS Services the entire UNIX filesystem is available to 
yo u. DOS treats itas a DOS fixed disk, usually referenced as Orive C:. 

When you boot DOS on a conventional stand-alone personal computer, your 
working directory is the root of the filesystem tree. You own all files in the 
filesystem and can access them easily with CD (change directory) commands. 
Yo u can also modify any file as yo u please. 

In Open Desktop, each user has a home directory, that is, a directory contain
ing the files and subdirectories created and owned by that user. When you 
login to the UNIX environment in Open Desktop and then immediately enter 
the DOS environment, your working directory is your home directory. (lf yo u 
change directories befo re entering the DOS environment, however, your work
ing DOS directory is the same as your UNIX directory at the time you type 
dos.) You can access your own files and subdirectories like you can on a con
ventional DOS computer. 

The DOS search path 
When you runa DOS program by typing a path name, DOS looks in the direc
tory you specify for the program. lf the program is there, DOS runs it. lf the 
program is not there, the operation fails. For example, if you type: 

C: \Usr\ldbin\wpS\wp 

DOS looks in the directory \USR\LDB/N\ WPS for the program WP and 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. lf the program is not thére, 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 you enter the DOS environment, 
your search path is automatically set to be the same as youi- UNlX search path. 
This path includes the directories \USR\DBIN and \USR\LDBIN, the direc
tories where standard DOS commands and applications are stored. You can, if 
necessary, override the default DOS search path by using the PATH command 
as you would on a conventional DOS system. Note that the path is often set in 
AUTOEXEC.BAT. 

Naming DOS files and directories 

When you create files or directories during a DOS session or using a DOS 
application, your na mes must. canfor m to standard DOS rules for length and 
character set. 

You can type the name with either uppercase or lowercase alphabetic charac
ters. When you create a file on a DOS medium (a diskette in drive A:, for 
example), DOS converts all alphabetic characters to uppercase as expected. 
When you use DOS to create a file in the shared UNlX/DOS filesystem (DOS 
drive C:), however, DOS Services converts all alphabetic characters to lower
case. Using lowercase for filenames is conventional under the UNlX system. 
Requiring na mes to be consistently lowercase also prevents yo u from creating 
names that are identical except for case, which DOS cannot differentiate. 

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

Difforences between DOS and UNIX filenames 

132 

DOS and UNlX rules for naming files and directories differ with respect tocase, 
size, and character set. 

UNIX. is case-sensitive while DOS is no t. Alphabetic characters in UNlX file
and directory names are usually lowercase, but they can be any combination 
of upper- and lowercase. Whatever combination yo u en ter is preserved. DOS, 
on the other hand, vinterprets all alphabetic characters in file- and directory 
names as uppercase, whether you enter them in uppercase or lowercase. To 
the UNIX system, "chapterl" and "CHAPTERl" name two different files; DOS 
cannot distinguish between the two forms, seeing them instead as the same 
na me. 
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Naming DOS files and directories 

DOS limits file and directory names to eight characters plus an optional exten
sion of up to three characters. Traditionally, the UNIX system allows names up 
to 14 characters, although sorne newer systems (including Open Desktop 2.0) 
allow more. Although the UNIX system does not provide for filename exten
sions in the same sense as DOS, a UNIX name can contain a period anywhere 
in the name. TI1us, while the UNIX system accepts any legal DOS name, DOS 
does not allow such perfectly good UNIX names as messagetoa/1 or 
chapter.seven. 

DOS and the UNIX system accept both alphabetic and nonalphabetic charac
ters in file and directory names, but the UNIX system accepts more nonalpha
betic characters than DOS. For example, control characters and spaces are 
val id characters in UNIX na mes but not in DOS names. (Note that UNIX names 
containing spaces 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, yo u must use a special mapped name for UNIX files or directories with 
names that do not conform toDOS rules. These names include: 

• na mes longer than DOS allows. 

• names with more than three characters following a period. 

• names with nonalphabetic characters that DOS does not recognize. 

• na mes with uppercase alphabetic characters. 

When any DOS utility or application accesses a UNIX name that does not con
form to DOS rules, DOS Services translates, or maps, the name toa legal DOS 
name by appending a unique index consisting of an apostrophe followed by 
one to three characters. lf necessary, the UNIX filename is truncated befare 
appending the index. For example, a file callee! messagetoa/1 might be mapped 
to the name mess'baq. You can determine the mapped name by issuing the 
DOS DIR comrnand. 

Use the mapped names shown in the directory listing whenever you need to 
refer to UNIX files in a DOS command. 
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Examples of mapped filenames 
The following table illustrates the operation of DOS Services filename
mapping on various types of UNIX filenames. TI1e UNIX name is shown.in the 
left column. A typical mapped na me is shown in the right column. 

UNIX name 

Mail 
messagetoall 
message.tobob 
+.toomuch 
:rofix 
:rofix.xtn 
=.ok 
MiXcAsE.xtn 
okbase.:=+ 
a.b.c 

Mapped name 

MAIL'FPE 
MESS'BAQ 
MESS'BBFTOB 
'PS.TOO 
ROF'CBL 

_ROF'BPQXTN 
_'PP.OK 
MIXCA'SU.XTN 
OKBAS'QW. __ _ 

A_B'SV.C 

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

Displaying UNIX.-style directory listings 

Although you always use a UNIX file's mapped name with DOS commands, 
you sometimes want to know the original UNIX file- or directory name. The 
DOS Services udir command displays the contents of a UNIX directory in a 
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 "h.idden" UNIX files. These are UNIX files with 
names that start with a period, which are normally not displayed in a direc
tory listing. For example, this command displays the names of all files in the 
current directory, including hidden files: 

C: udir -b 
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Using vos drives 

Using DOS drives 

Orive letters are used under DOS Services the same way they are under raw 
DOS. However, DOS Services imposes certain additional conventions and lim
itations. Certain drive na mes should always be associated with certain ·de
vices, for instance. 

Orive letters A: and B: should be used only with devices that are functionally 
equivalen! to floppy disks. This includes physical floppies and virtual 
floppies. 

Orive letters C: and beyond are u sed for devices which DOS Services treats as 
hard disk drives. These can include: 

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

• Virtual DOS partitions, which are portions of the shared filesystem set aside 
to emula te DOS disks. 

• Physical DOS partitions on the same disk where the shared filesystem 
resides. 

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

Orives C:, D: and ]: are used to access the partition shared by DOS and the 
UNIX system. 

Orive E: is the default designation for a physical DOS partition on the main 
disk (the same disk that holds the partition shared by the DOS and UNIX sys
tems). The DOS partition is a special section of the fixed disk reserved for DOS 
files. lf no physiLal 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. 

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

DOS Services automatically allocates room for drives up to and including N:. 
lf you need more, you must specify that with the LASTDRIVE command in 
the CONFTG.SYS files used in DOS image construction. (See Administmng DOS 
Services in the Systrm Administrator's Cuide for details.) 

Orive letters K: through LASTDRIVE can be used for other DOS devices, like 
CD RÓM drives. The drivers for these devices are loaded in the CONFTG.SYS 
file. Starting with K:, DOS Services automatically assigns the next available 
drive letter to each such device. 
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Drive D: 
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Another purpose for high drive letters is for use with the SUBST command. 
SUBST is often used to equate a long pathname string to a two-letter drive 
string. 

S aubat m: d:\clienta\reporta\monthly\june 

Having a series of assignments like the one above can save you a lot of key
strokes when doing operations that require hopping back and forth between 
directories. 

For most purposes, DOS drives C: and D: are the most convenient drives to use 
when you install and run DOS commands and applications. 

The following table illustrates these drive letter conventions under DOS Ser
vices and the sections which follow provide details. 

Orive Lener 

A: 
B: 
C: 
D: 

E: 

F: 
G: 
H: 
1: 
J: 

K: to LASTDRIVE 

Used for 

Floppy di; k (real or virtual) 
Floppy disk (real or virtual) 
Accesses the shared filesystem, starting at roo t. 
Accesses the shared filesystem, starting at user's HOM E 
directory. · 

Default designation for the physical DOS partition on the 
DOS Serv ices fixed disk. Can al so be u sed 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 Services fixed disk are accessible on 
drive D: justas they are on drive C:. On drive D:, however, your UNIX $HOME 
directory is the roo! of the DOS filesystem. That b, if you are logged in as the 
user ELA/NE, the directory D:\ contains the same files as C:\USR\ELAINE. 
Beca use your home directory is the root of the filesystem on drive D:, yo u can
no! 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 drives 

Orive D: is useful for installing and running sorne DOS applications that 
modify or create files in the root directory. When you install such applica
tions on drive D:, they modify or create files in your home directory rather 
than altering the systemwide root directory (C:\). See Administrring DOS Srr

. vices for further information on installing DOS applications. 

Orive D: is unique for ea eh user. 

Orive E: gives you access to the physical DOS par/ilion, if available. This 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 ): . UNIX does not ha ve direct access to DOs files created on 
drive E:. Although drive E: does not share the same files as drives C:, D:, and 
):, yo u use it like a standard DOS disk drive. 

Orive E: contains no DOS files when you first insta!! DOS Services, but as you 
use your system, you can add DOS programs, files, and directories to drive E:. 

Orive E: is the same for all users. By default, drive E: is a public resource. DOS 
files and directories created on drive E: are not owned by specific users or pro
tected by UNIX file protection mechanisms. This means that all users can ere
ate files on 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-come, first-served basis. As long 
as nobody is writing il file on drive E:, all DOS Services users can read any file 
on drive E:. 

lf your computer has multiple DOS partitions on severa! fixed disks, DOS Ser
vices checks them all. Orive E: always accesses thefirsl primary partition DOS 
finds, which is usually on the first disk. For further information on the physi
cal DOS partition, see Administrring DOS Services. 

TI1e directory j:\ contains the same files as C:\USR\LDB/N. Because 
\ USR\LDBIN is the root of the filesystem on drive ):, yo u can use the ): 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 ha ve one or more virtual floppy drives or vir
tual DOS partitions. These are files within the shared filesystem that are for
matted as DOS volumes. A virtual floppy is a UNIX file which emulates the 
function of a DOS floppy disk. You can store files there and even boot from it. 
A virtual DOS partition is a UNIX file which emulates the function of a DOS 
partition on the hard disk. 

These virtual drives are not useful in the UNIX environment, but you can use 
them with DOS as you would use phy5ical DOS diskette drives or physical 
DOS partitions. Administrring DOS S(TI)icrs in the System Administrator's Cuide 
describes how you crea te and administer virtual floppies and partitions. 

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

Virtual floppies and partitions ha ve the same access restrictions as the physi
cal DOS partition (drive E:). Multiple DOS processes can read the same virtual 
floppy or partition at the same time, but when a process writes to the virtual 
dev!.:e, no other process can read or write to the device until the writing pro
cess exits. 

You can u5e the dosopt command as de5cribed in Administrring DOS Srrvices 
in the Systnn Administrator's Cuide to configure DOS applications or the DOS 
environment to attach specific virtual floppies or partitions automatically. 

Reassigning DOS Seroices drives 
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Unless you intend to change standard DOS Services functionality, do not use 
the DOS ASSIGN, JOIN, or SUBST commands to redefine drives C:, D:, E: or J: 
so they refer to other drives or directories. Yo u can, however, use these com
mands to make other DOS drives refer to the standard DOS Services drives 
without affecting DOS Services functionality. For example, the following com
mand defines DOS drive M: so that it refers to the subdirectory 
REPORTS\MONTHLY within your home directory (D:\): 

$ subst m: d:\reports\monthly 
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Working with DOS files 

DOS and the UNIX systems use different file naming conventions. See "Nam
ing DOS files and directories" (page 132) for an explanation of the differences, 
a long with instructions for working with both types of filenames at the sarne 
time. 

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

\ Converting DOS and UNIX files 
¡--------~--------------~---------------------
1 
1 
1 

When you use DOS in Open Desktop, you can use any file that was created 
with DOS beca use these files are stored in DOS formal even when they are cre
ated on the shared UNIX/DOS filesystem. To use a text file in UNIX formal 
with DOS programs, however, you must convert the file to DOS text formal 
using the DOS Services unix2dos command. For example, to convert the file 
letter in UNIX formal to the file ltr.dos in DOS formal, 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 yo u crea te text files with DOS that yo u want to use later with UNIX util
ities, you can convert them to UNIX text formal with the DOS Services 
dos2unix command. For example: 

C: dos2unix memo memo.unx 
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You can use unix2dos and dos2unix both in the DOS environment and from 
the UNIX shell. When you enter the unix2dos or dos2unix command in the 
DOS environment, you use DOS filenames, including mapped names when 
appropriate. When you use these commands from the UNIX shell, use UNIX 
(unmapped) names. The following example converts the file message.lobob 
(which would have a mapped name in the DOS environment) from UNIX for
mal toDOS format and names the DOS file it crea tes with a legal DOS name: 

5 unlx2dos message.tobob message.bob 

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

S dos2un1x names 1 sort >> newnames 

Do not specify the same name for the source file and the target file or try to 
redirect your output back into the source file. T11e following examples are 
incorrect: 

S dos2un1x names names W incorrect 
S dos2un1x names > names H incorrect 

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

When you do not know the formal of a text file, you can use the unix2dos or 
dos2unix command to convert to the formal you need, just to be sure. The 
commands do not change anything when the file is already in the target for
ma t. 

1 

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

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

DOS Services, unlike a conventional DOS system, is designed to 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;, you c~n re~trict ~cces~ to your files so that unauthorized 
users c~nnot st>e the contents of your directories or read your files. On the 
other h~nd, you c~n ~lso gran! other users permission to modify or delete 
your files ilnd directories if you so choose. See "Changing access permissions" 
(page ~4) ilnd "Controlling Jcce" to file;" (page 32). 

The tollowing dt>fault permi"iom are typicJI: 

o Users can inspt>ct tlw cnntents of ;my directory with the DIR commilnd. 

o User; can rt>ad tht> contt>nb of any file (with the TYPE command, for exam
ple). Users can abo copy any file to their own directories. 

o Users can run programs cnntained in any directory. 

o U ser~ cannot modify or delete files or directories belonging to other user~. 

DOS applications and file pennissions 

Renwmht>r thJt most DOS ~pplic~tion:, are designed for ~ single-user environ
ment. When used with DOS Services in a multiuser environment, most DOS 
~pplications do not protect your file; frnm being simult~neously updMed by 
yo u illld another u;er with write permission. 

Yo u should consider carefully which cnmbin~tion of file and directory permis
;ions givP you tlw most ~ppropriate protection. For example, to preven! a file 
from being simultaneously updated by someone ebe while you are working 
on it, yo u could temporarily remove execute permission for the directory con
taining that file for ~11 other users. This would preven! ~nyone from even 
Jooking ~~ the file until you were done. Altern~tively, you could remove 
everyone else's write permission for the ¡;Je. This would allow others to Jook 
ata file yo u are working on, but not to update it. Note that these measures do 
not protect a file if another user has opened the file and is using it at the time 
yo u change permission modes. 

Newer DOS programs that use locking calls can preven! these problems 
without any special user action. 

Printing from the DOS window 

All standard DOS print functions work in DOS Services. These functions 
include the print screen {(l'rt Se)) key, the PRINT command, the COPY com
mand, ilnd printing operations performed by DOS applications. 

Ely default, DOS Ser\' ices sends DOS printer output via the UNIX print spooler 
to a printer named doslp. (Your system administrator must set this printer up 
before it can be used.) The following describes printing procedures you can 
use with the default DOS Services configuration. 
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Printing from DOS applications 

DOS St"rvice~ ~ton·~ printing ~ent by DOS iippliciltion~ tn ¡¡ny of the DOS paral
lel pnrb {Ll'Tl, Ll'T2 or Ll'TJ) in a l<"mporary file. lt i~ printed when either of 
two cnndition~ nccur" 

• You exit the appliciltion and return to your DOS prompt, or 

• More thiln 15 ~econd~ hilve elilp~ed ~ince the i!ppliciltinn ~ent il chnriiCI<"r to 
h<" printed. 

Printing with the DOS COPY command 

You Ciln print hy u~ing the DOS COPY command exilctly il~ you would under 
~tandnrd DOS: 

copy fileuamr prn 
copy filrname lptl 

¡': copy filrnamr lpt2 

copy fileuarnr lpt3 

Printing with the DOS PRINT command 

Tn print a filio' u~ing the DOS PRINT command, type the command in the form: 

prlnt filrrrame 

y,,u Cilnnot u~e PRINT option~ (~uch ¡¡~ rr, IC, and /P) when yo u u~<' the UNIX 
~pool<!r. 

Printing with the Prt Se key 
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Pres~ the (Shift) ond print ~creen ((l'rt Se)) key~ ilt the ~¡¡me time to print the 
current screen contenb ju~t a~ you would under stondard DOS. 

Tn u~e the (l'rt Se) key to ~ilV<' ond print ynur ~creen contenb ilS the ~creen is 
updilted: 

l. Pre~~ (Ctrl)(Shift)(l'rt Se) once to ~tart ~¡¡ving your ~creen contents. You Ciln 
then continue to perform operiltiom thilt chilnge the oppeoronce of your 
~creen. DOS Service~ ~¡¡ve~ ¡¡lf change~ in a temporary file until you are 
ready to print. 

2. Pre~~ (Ctri)(Shift)(l'rt Se) a ~econd time to stop the occumulation of screen 
contents and stilrt printing. 

Usds Cuide 
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rrintingfrnmllll' l.JO<; u•indnru 

TI1c ''printcr not ready" mcssagc 

rrinting irom """~ LJOS <~pplici1ti<ll1> m<~y f.1il ~nd produce Jn errur llU'»age 
;imiiM to the following: 

To print from the;e applicati<m,, atta eh tlw printer directly tn the DOS proce;;: 

l. lf the printer ¡, currently u;ed to print spooled UNIX print jobs, the ;ystern 
admini;trator nlll>t use the disable command tn di sable the printer. 

2. Use the +a nptinn to atta eh the printer yo u want to use; see "Attaching 
devire>" (pagl' 152). DOS Sen• ice> u;e; the device name' /¡1(1, lp1, ond /¡12 
to idenf,fy the fir>t, >ewnd, and third pMallel printer porb. U;e the n.1rne 
that corre;pond, 'to the port lo which your printer i; attached. Fm exam
ple, if vour printer ;, attached to /dcv/lpO, you can start the DOS environ
ment with the command: 

dos +alpO 

Con>ult tlw lll<HluJb for your computer and the DOS Sen•ices ktc!dosdcv 
file if yo u are uncertain lww to identify your printer port. 

J. Yo u cJn now >IMt the appliciltion and ;end data to the printer. 

4. When you are fini;hed u>ing the printer that is directly attached tn DOS, 
the >y>tem admini;trator can reenable it for UNIX printing hy using the 
enable Ct>nHn,md. UNIX printing cannot be enabled if the DOS proce;s 
u>ing the directly attached printer ;, still running. 
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Chapter 17 

Controlling the DOS work environment 

When you u>e Open De>ktop DOS Service:, to run DOS comrn~nds ilnd i!ppli
ciltion>, yo u >ee the s¡¡nw behilvior yo u would >ee on il conventionili' personill 
computer running the >~me commilnd; ilnd <~pplicatiom. Thi> io po,:,ible 
becilme DOS Sen•ice, crmte:, il vil"lrml ¡wrsonal com¡nr/('T (ilion c¡¡liled il virtual 
/'C or uirlun/maclrinc) for you whenever yo u run DOS. A virtuill f'C h.-1:> illl tlw 
importilnt ch<~rilcteristic:, of il re~l :,t,111d-illone, single-u:>er computer hilsed on 
the lntel'· XO~, proceS>or. Fur exilmple, DOS Service:, hy defilult illlocille> 
MOK byte> of nwmory to your virt11ill I'C. Any :,oftwilre running 1111d!'r the 
control of the virtuaii'C Ciln use thi, rnernory the sorne way the >illl1e ooftwilre 
would use MOK of mt'rnory nn ~ >li!nd-alont' XOHó computer. 

Open Dt'sktop Ciln create more thiln une virtuill I'C ilt il time, which ¡¡llows 
users tu run oeveral DOS tilsk> at once. Eilch DOS envirnnment under DOS Ser
vices runs in its own sep.1rate, protected, virtuillm¡¡chine, which cilnnut h<~rm 
the operiltion of other DOS erwirnnment:, or the UNIX syotem. In particul<~r: 

o DOS progr¡¡ms Cilnnot dis¡¡hle system interrupts. They Cilll only disilble 
their own "virtu~l" interrupb, which ,¡ffect only thilt one DOS environrnent 
ilnd not illlY other DOS envirunment or the UNIX environment. 

o Err¡¡nt DOS processes Cilnnot di!milge UNIX procesoes ur nther DOS pro
Ce>ses beciluse each DOS environment is ilssigned il specific segment of 
memury ilnd cannot write outoide it. 

o DOS progrilrllS can only ¡¡ffect l/0 devices that ¡¡re ilssigned to them, and 
not those a,:,i¡.,'lled to the UNIX system or other DOS programs. 

You can custornize a virtual I'C in much the silme w¡¡y yuu Ciln cu:>tomize il 
conventionill :>tilnd-illone personill computer. For example, if you run DOS 

<~pplications thilt need more th<~n the defilult 640K bytes of memory, you Ciln 
i!dd exp~nded rnemory. lf you use¡¡ DOS appliciltion thñt needo il COM port, 
you ciln add one. When you use DOS Services, however, you do not open 
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y•n•r romputPr ~nd in,t.1ll ,¡d.lpter c.Hd' nultilining memory chip' ora COM 
port. ln>lt<ild, yo u u>t' >irnpiP Ct>nu11.111d t>plitms th.il Lell DOS Ser.• ice> to con
figun• the>e re!'>ource>- which Me airead y phyoically present- '" they 
be(tlllW pilrt of ynur virtu;¡l personol cnmputer. [3ecause eilch virtuill I'C is 
independent of all other>, you can cuotomize each one ao apprupriate fur the 
application' running in it. 

DOS Ser.• ices uses DOS ima:.;cs to improve efficiency. A DOS image i> ;¡ frozen 
pie tu re, or >n<~pshot, of DOS ;¡fter it hilo been ln;¡ded into memory ;¡nd is run-. 
ning. This im<~ge includes inform;¡ti<lll DOS needs ;¡bout the virtuilii'C config
uriltion. When you stilrt DOS from your UNIX shell or from the Desktop, ;¡ vir
tu<~l I'C i> creilted <1nd ;¡ DOS im;¡ge is loilded into that virtual I'C's memory. 
Thi' procedure has the >illlle effect as bnnting DOS un;¡ cunventional personal 
wmputer, hut it i' much quickt>r. 

Controlling the DOS window 
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Y11u c;¡n control the the DOS window with the DOS menu. 

There are two ways to invoke the DOS menu. T11 invnke the DOS menu with 
the mouse, move the cursor into the DOS window and press and hold the 
right mouse huttnn. TI1e DOS menu appeilr>. Keep holding the button dnwn 
and mnve the mou>e cursor to the desired option on the menu, ;¡nd then 
relea se the bu ton. The nption is selected and the DOS m en u goes away. 

You Crln abo invoke the DOS menu,by pre>oing a special key sequence. [3y 
default it is (Ait)D, but it can be redefined. The key sequence works only when 
the DOS window i> illready >elected. To select one of the options on the menu, 
click "'1 it with either the left or right mou,·e buttnn. To close the DOS menu 
without selecting any option, simply click the mouse out>ide of the DOS 
menu. 

The options on the DOS menu are as folluws: 

Zoom Zooming a window meam causing it to expand so it 
fills your whole screen. When you want to run a 
DOS EGA/VGA graphics progr<~m, you must zoom 
the window it i> in; you cannnt run such a program 
in a normal window. You can ;¡lso zoom any other 
window if you want it to take over the screen. To 
unzoom (that is, return a zoomed window to ib 
default size), press the DOS menu key sequence 
((Ait)D by default). 
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ControlliiiX tlw DClS ¡¡•indow 

Focus [Unfocus] SeiPcting the Focus optinn ~llnwo you lo u'e the 
mousc• with the DOS ~pplication th~t you ~rl' run
ning in the DOS window, if th,lt ;tppliration >upport' 
~ mou>e. Selecting the Unfocus option ~llows you 
to use the r.muse in other windows. Only nnP of 
the>e options ~ppe~r> on the DOS menu M ~ t"ilnP. 
When the mouse is ~lre~dy focused in the DOS win
dow, it c~nnot be u>ed to bring· up the DOS menu. 
Yo u mu>t u>e the DOS menu key ~equence. 

Refresh SPIPcting the Refresh nption redr~ws the DOS win
dow. 

DOS Colors [X Colors] SPiecting the DOS Colors option seh the color> for 
your DOS window tn the sixteen >l~ndMd text 
colors. Select the X Colors option SPb it bnck to the 
colors chosen through the Color utility. Only one of 
these options ~ppeMs on the menu M~ time. 

Quit Selecting the Quit option clo>es your DOS se>>inn. 

Some ~pplic~tions run in gr~phic> mode only pMI of the time. When u'ing 
such ~n ~pplic~tion, you only need to zoom it when it enters gr~phics mode. 
For ex~ m pie,~ >pre~d,heet c~n work ~> ~ text ~pplic~tion but it c~n ~!so dr~w 
gr~ph>. In~ c~se like this, you could perform text entry in~ reguiM DOS win
dow without worrying ~bout zooming. lf your ~pplic~tion enter' gr~phie> 
mode, hnwever, ~ mess~ge di>piays reminding you to zoom, ~nd the DOS 
window running your progr~m becomes unus~ble until you h~ve done "'· 
Yo u c~n r!'turn to the norm~l DOS window ~fter you Me finished using groph
ic~ mode by pressing the DOS menu key sequence (usu~lly (Ait)D). 

Note th~t you c~n unzonm ~t ~ny time, even if you ~re still in EGA/VCA 
gr~phics mode, in order to use other clients. However, when you uoznom 
while your ~pplic~tion is in ECA/VGA gr~phics mode, the ~pplic~tion in the 
window is suspended until you zoom it ~g~in. 

When the DOS progr~m you ~re running require~ ~ mouse, use the DOS menu 
key sequence; then select the Focus option from the DOS menu to focus your 
mouse in the DOS window. This me~ns th~t your mouse input goes to the DOS 
progr~m inste~d of lo the server. The Unfocus option reverse> this, so th~t 
your mouse input goes to the server. lf you select the Zoom option, your 
mouse is ~utom~tic~lly focused for yo u while you are zoomed. 
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.11. Colltro/ling tll<' UOS work cnvironmcnt 

Changing colors 

Oy dd~ult, DOS Service> u>e> the current UNIX color p~lette to di>pl~y the 
color> in the DOS window. For many DOS program, thb i> >ufficient. For DOS 
programo thM depend he~vily on color, the re>ulh c~n be peculi¡¡r. When the 
color> DOS Service> expect> to use nre not available, yo u m~ y find th~t objects 
in tlwir DOS windnw> nre di>played in unexpected color>. 

Tlw colors you >ee in your DOS program depend u pon a number of factor>: 
your hardware oetup, the color> cho>en for your X Windows session, and the 
color requiremenb of the DOS program yo u are running. DOS program> run in 
X windows may produce di>tnrted color> or unreadable >Creens when run on 
1 ó-color servers. 

The DOS Colors option on the DOS menu ,¡lil>W> y<HI to h,¡ve your DOS win
dow> di>played in true DOS color>. Thb Cilll have an unexpected impact on 
the appearance of your UNIX window>. Alternatively, you could U>e the 
De>ktop Color control (page óO) to >elect a >pecial DOS palette. Some DOS 
applicatiom let yo u >elect color> >pecifically for that application. 

See Administrrinx DOS Srrvices in the System Administrator's Cuide for more 
abnut controlling mlnr> in the DOS window. 

Using AUTOEXEC.BAT and CONHG.SYS files 
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DOS interpreh the comm~nd> in two >peci~l file> autnmatically every time 
you enter the DOS envirunment. The>e file> are AUTOEXEC.RAT and 
CONFIC SYS. 

You can u>e AUTOEXEC.HAT to cu>tomize your DOS environment or to run 
cnmmands you want executed every time you use DOS. For example, if you 
runa progr~m called GRAPHS every time yo u u>e DOS, yo u could include the 
command to run the program in yuur AUTOEXEC.RAT file. 

The CONFIC.SYS file (if it exisb) contaim infonnation abnut your computer's 
configuration that the system needs to know every time you run DOS. Sorne 
DOS applications, for example, require device driver> that are identified in 
CONFIC.SYS. 
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I3ecaw.e different users may want to include different commonds in their 
AUTOEXEC.llAT or CONFIC.SYS files, DOS Services provide~ for both: 

• Sy>tt>m default MITOEXEC.llAT ond CONFIC.SYS files, which ¡¡ffpct all u>ers 
unle>> they explicitly specify otherwise. 

• Personal ALITOEXEC.llAT and CONFIC.SYS files, which individuolusers can 
crea teto cu>tomize their own personal DOS environments. 

lf you creaté' a per>nml ALITOEXEC.llAT file in your home directory, DOS Ser
vice> execute> it whenever yo u enter the DOS environment or >lart n DOS pro
ce». DOS Service> execute> ynur home directory AUTOEXEC.llAT file after 
executing the root directory AUTOEXEC.llAT. 

In genernl, DOS Ser.•ices interpret> CONFIC.SYS commands ju>t as conven
tional DOS per,onal cnmputer does. However, the FCBS command ;, effective 
only when you use an ilCtual DOS filesystem. lt is not used on any portion of 
the ;hared UNIX/DOS filesystem. See Adminislt'Tin~ DOS Si'rvices in System 
Admillistra/or';: C11irle for more about FCIIS. 

DOS Sen• ices does no/ interpret BUFFERS commands in any of your sy>tem'> 
CONF/C.SYS files al DOS run time. The BUFFERS value is defined in the DOS 
image> ni tlw time they nre cre~ted ami cannot he chonged unless you make 
new DOS image>. The BUFFERS value u>ed in the default DOS images is 15, 
the standard DOS default v¡¡lue for MOK of I<AM. See Administering DOS Ser
vice,: in System Adminislrnlor's Cuide for further informatiun on changing 
BUFFERS and making new DOS imilges. The BUFFERS command i> effective 
onlv wlll'n you w.e ,1n actual DOS file>ystem. lt i> not u>t'd when you .tece» 
tlw shM<·d DOS/UNIX filesystem. 

Configuring memory 

DOS 5.0 provides tools for maxim1zmg the amount of Conventional DOS 
Memory avail,1ble for your pmgrillll>. The;e tools Cilnnot lw U>ed on an HORó 
computer, hut you can use them under DOS Services. You can load device 
drivers and TSI<s (Terminote ¡¡nd Stay Residen! programs) into the Upper 
Memory Glock> (UMB>) ami you can load DOS itself into the High Memory 
Area (HMA). 

MtJst of thi> has nlready been done for you. 13y default, when DOS Servin•s 
conHe> up it loads a >pecial extended memory mana¡:er, MENCEXMS.SYS, 
which provide> acces> lo the Upper Memory Blocks. lt also loa< 's DOS into the 
High Memorv Area. 

MERCEXMS SYS i> the Dnly Extended Memory Manager that can be used with 
DOS Ser., ices. Do not u>e HIMEM.SYS, XMS.SYS, or any other DOS extended 
memllry m~nilger produced by third-party vendors. 
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A> in >tandard DOS, onc~ the Upper Memory !3locks have been enabled, you 
can fr~~ up DOS Conventional Memory by loading your device driver> and 
TSI·b ther~. Refer to your DOS manuab for mor~ about DOS memory manage
ment. 

To load devic~ drivers and TSRs in th~ Upp~r MPmory Blocks, use commands 
>uch a> the following in any CONF/C.SYS file which will be interpreted when 
DOS S~rvic~; >tarts: 

! ;!~V : 1 · ¡.; 11 1 C: !1--! 1EV ]1 "E 1 . :;y;; 

[)i::'/ ji'[H ]CII::[JEIJ !I'E..:. ;:y~; 

J::::T/,LL::T::RJ.E:·:E 
! iJ::·¡',\LLo T:au. t.::..: E 

To load TSR> into th~ Upp~r M~mory [3Jocb, you can also us~ commands 
such il> th~ following in ¡¡ny 1\UTOEXEC.RIIT fil~ which will be int~rpret~d 
wh~n DOS S~rvices stnrts: 

J.!l/d)ll 1<:11 r::rt 1 .l·:.ü~ 
L.; 1¡\[IH j(;H T:;¡.:._: !:.':·:E: 

Using expanded memory (EMS) 

DOS Service; supporb the Lotu>/lnt~I/Microsoft Expanded M~mory Specifi
cation (EMS), ;o ynu cnn run any DOS applications that us~ ~xpanded m~mory 
and wnform to thi> >p~cificntion. 1 DOS s~rvic~s expnnded memory is nvail
able in the following >ize>: 512 Kbyt~;, and 1, 2, 3, 4, 5, ó, and H Mbytes. Tlw 
def.wlt ~mount of expandt>d memory is on~ m~gabyte, but you can easily 
reqnt-'1 .my of tlw ,¡llowable valn"''· (You ,lwuld not requ~;t more m~mory 
lh.ln \'Ou llP<'d, how!c'ver, becat"e it wa;te' 'Y>Il'lll r~;ource,.) 

Your computt•r do"' not IWed to h.ll'e adual phy,ir,ll nwmory in the nlllOunt 
you requl'>l when you use expnnded memory, nnd you do not need an EMS 
memmy card to use expanded memmy with DOS Ser.•ices. DOS Services 
'imulates exp.lllded memory by u'ing sland;li-d UNIX system virtualmemory. 
Prnvided you h.we ,11 least the minimum amPunt of memory required to run 
DOS Ser\• ice>, you can u>e any of the expanded memory vnlue> that DOS Ser
vic~' supporb. 

1. Tlll' !JJIIP·/Illtt'I/M!Crtl ... rift L-rptlllllt••l Mt•mnr_y SpcCI{iCII/Írl/1, Vcr ... iun 4.0, Lulu~ Ucvdopmcnt Corpur.1tion, lntcl 
Corporlltion, and Mi(ro~oft Curporatiun. 

15(} Ust>r's Cuide 

Us 



Using ¡wriplwra/ hardware u>if/¡ DOS Srroicrs 

To use expnnded memory, you must request it with the DOS +a option. To 
request the defnult nmount of one megabyte of expanded memory, use the 
+aerns option. For example: 

~: dos +aems 

:. dos +aem.s 123 

The fir~t ex~mple 'tMI~ il DOS environment with one megobyte of expilrÍded 
mernory. The ~ecnnd exnrnple stilrl~ Lotus 1-2-3 with one meg~byte of 
expnnded memory. 

To reque>t il different anwunt of expilnded rnernory, use one of the folluwing 
+a optinn~: 

DOS oplion Memory 

+ilerns512 512 Kbyte~ 
+items 1 megabyle 
+ilern' 1 1 rnegilbyle 
+iH:~Il1~2 2 rnegobyte~ 
+ilern~:l 3 rneg¡¡byle~ 
+ilerns4 4 nwgabyles 
+aem'5 5 rnegabyle~ 
+aern~6 6 rnegabyte~ 
+CU:'Ill~S 1-\ megabylP' 

For e~rllllpiP, lo rt·que't frnrr mt•gabyte,, type: 

" dos +aems4 

Note th.ll +acms1 ha' tlw 'anw pffect "' +aems. 

Usingperipheral hardware with DOS Services 

flpc,w>e DOS Servic<>> ;, a fufly configurable environment, you rn¡¡y run milny 
differenl kind, of DOS >e»ion>. You may configure DOS Sen•ice> lo run in 
VCA mode wilh one program .1nd in CCA rnode fnr ~nolher. You might run 
one program wilh minimrll memory lo conserve re,ource' ilnd illlocille 5 
rnegobytes of EMS memory lo anolher. You rnight illtilch il locill dut-rniltrix 
prinler when you u~e your dillabil>P program, while ynu illtilch a nelwork 
lil,er printer for dt·sklop publi,hing. 

When you use milny diffprenl DOS progrilmS you usuillly run mnny differenl 
DOS environment>. Mony users ,el lhings up so thnl the dt>vice> they need 
ore ilutornilticillly illlilclwd whenever a porticufar DOS program b run. Sinct' 
thi~ device atlaclunent lakes place automatic¡¡Jiy and invisibly, it is common 
to frirget exaclly which devices are av~iJ¡¡bJe ilt the moment. 
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Using tire device infonnation window 

The Device lnform~tion winduw give> you imtant ~cce>s to this information 
~ny time yo u Me in DOS. lt work> from the DOS commilnd line or from within 
~ny DOS ~pplic<~tion. lt "pop> up" when yo u hit a hot-key >ec¡uence, like a TSR 
progr~m in the >lilnd~rd DOS environment. 

To opl'n the Dt>vice lnform~tion window, pre'" (Ctri)(E,c), then (Ctrl)l. 

While the Device lnform~tion window i> di>played, your DOS process is· 
,u,pended. Any other proce»e>, (DOS or UNIX} which may be runninwin the 
lMrkground continup to run. When you h~ve nbt~ined the informatinn you 
need, pre» (be) or (Space) ~nd you pop b~ck into your DOS se>sion, which 
pick> up ex~ctly whert> yo u left it. 

Tlw Devin· lnform~tion window ;, tmly availablt• wht•n your DOS window is 
in text mode. 

The defilult color 'cheme i> yellow character> on a red background. lf you 
find thi, hMd to read or prefer another arrangemenl, it i> configurable. You 
can re>el tlw color, of the Dl'vict> lnform~tion window by setting the UNIX 
envimnment vMiable, DOSCONFIG. The follnwing exilmple show' how this 
¡,done lrom lht> !3ournl' >lwll. 

" DOSCONF!G•menucolor.whlte.blue 
·' export DOSCONFIG 

lltl· ITiL'IlUColor oplillll nllow~ )'11\1 lp :-,~wcify l\\'tl pcH.-lillt.-'lt:•r::,, :"'t>p;¡r,lled by 
dtJb. TIH-' !ir:--.1 p.Hclrlll!lt•r i~ LJa ... ft¡rvgrPund LtJitlr; the ~C:'ltllld i::, the h.1d..:.· 
~rltlllld culor. Tile c.:udl:' ,1hovt> give~ you white ch.H,lCter~ on el blue tield. Si\
lt>t'll col11r' Me ~v~il.tbll' for t·~ch. See Admini.<tcring UOS Scn•IC<'S in tlw C>y':,·m 
Administmtor's C11idc ¡, >r ,¡ li,t. 

Attaching devices 

lt yo u want to U>e <1 hMdwMe devil"L' th,tl i> not ~llltllllillically avilil~blt· when 
yo u U>t' DOS, yo u reque>lacce» to it u>ing the dos +a ("attach device") option 
in the form: 

dos +Jtlcvice_nmnc [commantiJ 

Tlw comm~nd forrn dos +adevicc_namc >larb il DOS environment ~nd 
~ttadte> tlw reque,ted dt•vin• lo the DOS prt>Ce» "' you Ciln u'e it fnr the 
dur~tion of tlw DOS environment. The conHn~nd form dos +adcvicc_namc 
cornurrmd attache> the >pecified device to the DOS proce>s and obo run> the 
,pecified DOS comm~nd. You can then u>e the >pecified device for the dur~
tion of the program you >tart with con111111nd. lf your >pecified device ¡, not 
ilvailable (typicolly becau>e anotlwr UNIX or DOS proce» b using it), DOS Ser

. vice> di>plny> il me»ilge informing yo u that you Cilnnot u>e the device . 
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Using ¡wriphrral hardware ¡vil/¡ UOS Scrviccs 

To MtilCh more thiln one devin• lo il DOS proce>s, use more than one -+:a 
optio11: Fnr exilmple: 

~: dos +acoml +aems 

Exilmple~ illustrilting tlw use of the +a option nppenr throughout this chnpter. 
See Administrri11g DOS Scrviccs in Systcm Administrator's Cuide for descriptions 
of other w;eful prncedures, including the use of the dosopl commilnd tri con
figure DOS commilnds so they ilutomilticnlly request required devices. 

Using display adapters and serial tenninals 

DOS Sen• ices ilutomillicillly senses the type of display adapter ynu use in !he 
sy>tem console ilnd prnperly di>plays DOS processes. DOS Ser.• ices is compa
tible with VCA, ECA, CCA, Hercules, nnd monochrome dispJ;¡y adilp!ers. 
When you use il ser;,,¡ terminill, DOS Services displilys DOS processes ilS 
though they ilre run11ing on il mnnochrome console. You can use the +a 
option lo >pecify explicitly il particulnr displny type, but this is normally 
unnecessnry. For exnmple: 

~· dos +acga 

(Other displ.1ys Me desi¡.,~1.1ted with +avga, +aherc, and +amono.) 

Using a mouse 

i'\ote 111.11 vou should not modify nny CONFIC.SYS files lo identify ñ mousl' 
driv<"r ,1, y11u would on a cunventionill per>on¡¡J computer running standard 
DOS. D<)S Servicl's tN~s a spPCiillnu>use driver thilt is identified in the system 
dt>lault \COt\FICS'iS file. 

[>OS Sen•in·s e<~ uses DOS to view iii1Y properly co11figurPd ll>ouse ~, tih>ugh it 
is il Micro>oft llus Mouse. lf you instilll DOS applicotiuns thilt nt>ed to knnw 
nbout the s¡wcific mou'e you use, ¡¡Jwnys refer to it ilS il Micn»oft llu> Mouse. 

Using a modem 

You Ci111 u>e Pitlwr i\11 PXIPrnal nwdem (one ilt!nclwd to ,1 seri¡¡J por!) or an 
intprn¡¡l lllPdem (one that requires an i11ternolly inst¡¡JJed cMd) with DOS Ser
vices. lf yo u hnve il choice, con>ider thilt Pxtern¡¡J modems nre eosier lo troub
leshoPt ,hould prPblt>nb arisP. 

For Pitlwr ki11d of modem, i11s!all the 1nodem by following the milnufnc!urer's 
i11structio11s to COI111ect it lo il spriill port. Note thilt illl il1tPmill modem gen
Prnlly replnces COMl or COM2. To use the modem, ilttilch the oppropriil!L' 
COM port to your DOS proce's by using the +a option when you stort DOS. 
For px~mple: 

~· dos +acoml 

For further informatiol1, see "Using COM ports" (poge 154). 
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DOS can u~e the COMl and COM2 serial porb (equivalen! to the UNIX devices 
/dcv/ttyla and ld<-v!tty2a). The COMJ and COM4 port5 are nnt supported. Only 
one DOS proce" at a time can use e~ch COM port. To use a COM port, you 
must explicitly request access to it using the +a option when you start DOS. 

DOS Services can attach COM ports in two different ways: indirectly or 
directly. You do not need to understand the technical distinction between. 
these two forms. However, yo u must choose one form or the other when you 
start DOS. Consider these trade-offs '"yo u make your choice: 

• lndirect attachment is more reliable, but when the system is heavily loaded, 
it may be slower than direct attachment. Try this form uf attachment first if 
you are uncertain which to use. 

• Direct attachment is faster but le" reliable than indirect attachment when 
the system is heavily loaded. 

Indirect attachment 
To att~rh ~ COM port indirl'ctly, use the +~coml or +acom2 option. For 
e"ample: 

dos +acoml 
~ dos +acom2 xtalk 

Tlw fir'l e'ampl« starb a [JOS environnwnt .1nd requesls acce" lo COMl. The 
Sl'rtllld e'ample 't.ub the CROSSTALK"' applicalion ~nd n·que;b acces' lo 
C0~12. In bolh e".1111ples, if lhe requesled Cüt\1 port is not av.1il.1ble, DOS Ser
,·ic<'' doe' not sl.ut DOS ~nd irblei!d display,,,, error me"age. 

Dircct attachment 
To directly attach COMl or COM2, use lhe +adcoml or +adcom2 oplion. For 
example, to start a DOS environmenl and direclly attach COf\·11, type: 

' dos +adcoml 

To slart CROSSTALK and directly attach COM2, type: 

; dos +adcom2 xtalk 

Using COM ports to transfer files 
You can use both directly and indirectly attaclwd COM ports .to transfer files 
between cornputers. However, lhe reliability of the lransfer depends nn rnany 
factors inchrding line qualily, transfer speed, and syslenr lo~d. lf you use 
COM porb lo lramfer files at speeds greater lh.rn 4iHIO baud, use an error
correcling protocol to perfornr the lransfer. Error-correcting prolocols help 
ensure the integrity of data during tr~nsfer. 

U: 
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Using the game port 

To '"t' tlw ganw por!, U>e lhe +agame option. Fnr t'Xiunplt>: 

~· dos +agame 

Only nne DOS proc<''' at ~ tinw c~n ""' the g~me port. 

For furtht>r informatinn on in~talling and configuring hardware device;, refer 
tn Administm'n:;; DOS ~.,.vices in the Systrm Administrator's Cuide nr con;ult 
your 'Y'tt-m admini;trator or DOS St-rviCt'> distributor. 

Using virtual partitions and virtual floppy disks 

Virtual DOS partition> and virtual floppy disks are UNIX file; that contain 
actual DOS filesystt-ms. By default, these virtual devices do not exist. 

Virtual partition; and floppy disk; are typically not of interest to most DOS 
Servict-> u>t>r>. lf your computt>r dot>> not havt> a physical DOS partition, how
t'Vt'r, yo u may find a virtual partition to bt> useful. Refer to Administrrin:;¡ DOS 
St·rviccs in the Systcm Administrator's Cuide for furtht>r informatiun on creating 
the>P vi rtua 1 dt>v ice> and on thei r charactt-ristie>. 

To u>P a virtual parlition ur floppy disk, attach it to your DOS process using 
llw +a option in lhe form: 

+J. ti rivc _le 1 ter:= 11 n ix_fi 1 e _na 1rrc 

You ''"'uld norm~lly '"" drive lt>lt<"' a or b lo acce;; ¡¡ virtual floppy. Lbe 
driVl' lett<>r> e, f, g, h or i lo acce>> virluol parlilion;. 2 The full palhndlllP of the 
UNIX fiiP thal ronl.lin> llw virluol partilion or floppy drive i> ltnix_file_ll/1111<'. 
For e~amplP, tlw follnwing commilnd starls ¡¡ DOS t-nvironmt-nl .llld illtnche> 
lhe virtual partition /usr!jrcd!vdisk il> DOS drive F: 

dos +af:=/usr/fred/vdisk 

You can then acce;; ;¡ny DOS file> wnloined wilhin /usrlfrcd/vdi.<k via DOS 
drive F:. You can ch;¡ngl' your currentcirive lo drive F: with the command: 

¡' 

Yo u can¡¡,¡ tlw file; on drive F: with the cummand: 

dlr ¡, 

2_ YPu m;¡ y .w<~nl !t1 ilV.oid u..,ing drivl' E· -.incl' 11 1" ,,..,..,¡)..,'11l'd tu thl' prim11ry [)(~ p11rtition by dd<1u.lt. Howt>vcr, 
)'Pll Ci'ln tr"'l' driVL' E: -¡f you wi ... h. Note t/l;"Lt if you ..... ,.,1,1.-,"11 drivl' E· to <l virtu<ll floppy or virtu<ll p<~rtitüm, you 
will no 1t 1ngL·r h<l\'L' ,m iltt<~ciHnL"nt to thl' prim<~ry fJt )<..; p<~r~ition (un\<_. ...... you ... pecifically ., ... sign <1nother lcttl'r 
{ll lt) 
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To >tilrt il DOS environment and attach a virtual floppy named 
/usr/phyllis/vflop, u;e il command ;uch a" 

;. dos tab:=/usr/phyllis/vflop 

When yo u b;ue thi> command, tlw virtual floppy i~ acce~,ible a, DOS drive B:, 
ju,t a, if it were a phy~ical di,kette drive. Note that if there i, a phy,ical drive 
IJ:, yo u will no lnnger ha ve a ce es, to it. 

Virtual partitiorb and floppy drives ha ve the following limitations: 

• While multiple user> can ,imultaneou~ly attach and read a virtual partitiorr 
or floppy drive, only one user ata time can write to a virtual partition or 
floppy drive. 

• When one L"er i> writing to a virtual partitinn or floppy drive, all other 
u'er> Me prevented fnun reading ond writing to that device until the DOS 
><>"ion nn the device is terminoted. 

5<'e Ad111inisl<~·in¿.; VOS Strviccs in the Systcm Administrator"s Cuide for further 
intormotion on ottachin¡; virtual partitinns ond floppy disks, including 
in,tructions on attaching them "exclusive" so they connot be written by other 
u~Pr~. 

Using physical DOS partitions 

A phy,icol DOS pMtition is il portion of the fixed disk formatted as a DOS file
'Y'tem ilnd reserved excJu,ively fnr DOS files. DOS Sen'ices may have just 
orw phy,icill DOS partition (colled the primMy DOS pMtition); it moy hilve 
hoth il primMy ond on extended DOS pMtition; or it moy hilve no physical 
DOS pnrtitions. 

lf your Open De,ktnp computer has a primary DOS partition, it is automati
colly ovailoble as DOS drive E: whenever you run DOS. lf your computer has 
an extended DOS partition, you must ottach each logical drive you want to use 
to on avoiloble DOS Services drive letter. To attach a logical drive that is 
within the extended DOS partition, use the +a nption in the form: 

+a DOS Se rvicc s_d rivc _Jctt e r :=dos/ ogiwl_d rivc _/ ettc r 

DOS SCI"vices_drive_lcttcr can be e, f, g, h nr i.' logical_dr~vc_lettcr can be 
any of the lo¡;ical drive; ¡¡v¡¡ilable under r¡¡w DOS. 

J. Y11u m.1)' want t11 Cl\'tlid u~111g drivc E: ~incc it b il~.,¡h'T1cd lo thc primilry DOS partition by default. However, 
yuu l.ln ll"'l' driVl' L: ¡f ynu wi..,h. Nutc th.1t if )'tHI tl..,..,¡J..,'11 dnn· 1·: lo .1 lo¡:ic\\1 dri\'c in thc e). tended pílrtition, 
}'tlll will no lun¡..;cr h.wc an ,Htachmt.·nt to tlll' prim.:uy l)( r.; p<~rtition (un.Jc..,~ you o.;pccific;\JJy ass1gn anothcr 
IL'th.:r tu 1t). 
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Fur example, the following command attaches your sy~tem'~ logical DOS drive 
D: to the DOS ServicP~ F: drive: 

~ dos +af:=do.sd 

Refer to the file ktc/dosdev for a list uf available lol'ical drives. 

M u !tiple DOS proct-s~e> can read file~ on a DOS p<~rtition at the sarne tirnt', hut 
only one process at il time can write to lhe prim<~ry DOS partition orto a logi
cal drive within the extended DOS partition. As ~oon as one process attempts 
to write toa DOS pilrtition, no other proce~~ Cñn reild or write to the partition 
until the DOS se~sion writing the first process is terrninated. 

Refer to Administrring VOS Servicrs in the Systrm Administrator's Cuidr for 
further informMion on u~inl' and admini~tering phy~ical DOS partition~. 
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Introduction 

This chapter tells you how to use the TELNET terminal 
emulator. TELNET allows you to log in to a remote host from 
your personal computer and work as if you were on a directly 
connected terminal. TELNET offers features of the following 
terminal emulation types: ANSI-standard X3.64, Heath-19, 
and DEC VTS2. 

This chapter assumcs that you have installed and configured 
Locus TCP/IP For DOS as described in Chapter 2, that you 
ha ve an account on a remo te host, and that you have a HOSTS 
file on your personal computer that lists your computer and the 
availablc hosts on your network. 

Getting Started With TELNET 

TELNET is simple to use. To start a TELNET session and 
contact a remote host, type the following at the DOS C> 
prompt: 

telnet burmese 

where burmese is the narne of the re mote host you want to log 
in to. 

After you opcn a TELNET scssion, information similar to the 
following appears at the bottom of your screen: 

lansi Mon Auq 02 16:20 Escape char: ·-] · burmesel 

This is the TELNET status line. The left-most field indicates 
the type of emulation requested, in this case ANSI-standard 
X3.64, which is the default. The second field displays the date 
and time, the third field displays thc escape character in quotes 
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(in this case CTRL-]), and the last field displays the narne of 
the remote host, burmese. 

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

Once TELNET has established a connection to the remote 
host, burmese, you are prompted to login to burmese. 

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

There are two ways to exit TELNET: 

• Log out at the remote host prompt and press ENfER, 
which exits TELNET and displays the following message: 

te1net: - connection c1osed 

before retuming you to the DOS prompt. 

or 

• Press 

CTRL-] 

at the rcmote host prompt which rcturns you to TELNET 
command mode, indicatcd by the Locus telnet> 
prompt. 

At the TELNET prompt, typc bye. This rcturns you to 
DOS. 
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Using TELNET Commands: A Sample Session 

Thc prcvious section explaincd the TELNET status line, 
showed you how to start a TELNET session, how to log on to 
a rcmote host, and how to exit a TELNET session. 

This section shows you how to use sorne of the commands to 
TELJ\TET. You can only use the TELNET commands at the 
Locus te~net> prompt. Thcsc commands let you specify 
a diffcrcnt type of terminal emulation, set the escape character 
to be somcthing othcr than CfRL-], close your current 
conncction to a remote host and open a new session, and exit 
TELNET. 

When you makc any of thcse modifications, the TELNET 
status !in e re nects thosc changcs. 

The following samplc scssion illustrates how Dick, our sample 
uscr, uses TELNET. Dick has Locus TCP/IP For DOS loaded 
on his IBM PC-compatible personal computer, which is 
running PC-DOS, Ycrsion 3.3. Dick decides to connect to 
si a mese, which is one of the UNIX hosts on his network. 

At the DOS prompt, Dick types: 

telnet 

The status line appcars at the bottom of the screen, and he sees 
the TELNET prompt. To conncct ro siamese, Dick types: 

connect siarnese 

at thc TELNET prompt. Whcn siamese prompts him, Dick 
logs in. 
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Emulation Options 

3-6 

Dick's status line indicates that he is using ANSI-standard 
X3.64 emulation, and he wants to change it to Hcath- 19 
emulation. Dick has to be at the TELNET prompt to do this. 
So, at the UNIX prompt, he presses CfRL-] to Ieave UNIX 
and return to the Locus Telnet> prompt. 

At the TELNET prompt Dick types: 

h19 

and presses ENTER. TELNET rcturns him to thc UNIX 
prompt and indicatcs thc change on thc status line as follows: 

lhB Mon Auq 02 16:20 Ea cape char: ·-] · burmese 1 

Because Dick is using the UNIX systcm, he has to set the 
UNIX TERM environment variable to identify the terminal 
type to the host. To do this, at the UNIX Bournc shell prompt 
Dick typcs: 

TERM=h19 
export TERM 

The options to change TELNET emulation are as follows: 

ANSI ANSI-standard X3.64 (the dcfault) 

VT52 DEC VT52 terminal cmulation 

HI9 Heath- 19terminal cmulation 
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Changing The Escape Character 

The escape character, listed in the third field of the status line, 
lets you retum to the TELNET prompt without closing your 
login session on the remote host. 

Dick decides he doesn't like using the default crRL-] escape 
sequence because he has to use both hands to do it, so he 
decides LO change it to CfRL'R. 

First he escapes to the TELNET prompt by pressing crRL-]. 
When he gcts the TELNET prompt, he types escape, then 
presscs ENTER. Now he prcsses CfRL-R and then presses 
ENTER again. TELNET lcts him know the change has been 
successful; 

Escape character is '"R' 

Dick 's status linc indicates the change as well. Dick is 
rctumed to thc UNIX prompt. 

Now whcn Dick wants to retum to thc TELNET prompt, he 
can press CfRL-R. 

Starting A Temporary DOS Shell 

TELI\'ET allows uscrs to temporarily suspcnd a TELNET 
scssion and rctum to thc DOS prompt. 

To do this, Dick types his new escape sequence, crRL-R. at 
the UNIX prompt. which retums him to TELNET command 
mode. To gct to the DOS shell without terminating the 
TELI\'ET session, Dick typcs; 
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prcsses ENTER, and he retums to thc DOS prompt. 'While he 
is in DOS, Dick can use any DOS commands or run any DOS 
programs he pleases. 

'When he wants to re tu m to TELNET, he simply types: 

exit 

at thc DOS prompt and prcsscs thc ENTER kcy. 

Summary 

This chapter prescntcd thc following TELNET commands: 

CONNECf 

BYE 

Hl9 

ESCAPE 

Connects you to the remate host you 
spccify. 

Exits TELNET. 

Requests Heath-19 emulation. 

Changes the escape charactcr. 

Entcrs the DOS shcll. 

For a brief summary of all the TELNET commands, typc 
help or? at the TELNET prompt. 

For a more dctailcd summary of what TELNET can do, rcfcr 
to the description ofTELNET in Appcndix A, Rcfcn::nce. 
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Introduction 

This chapter tells you how to use the FTP file transfer 
program. With FfP, you can transfer single or multiple files to 
and from remote hosts, transfer both ASCII and binary files 
bctween your DOS computer and a remote host, and 
tcmporarily suspend your FfP session. 

This chaptcr assumes that you have installed and configured 
Locus TCP/IP For DOS as describcd in Chapter 2, that you 
have an account on a rcmote host, and that you have a HOSTS 
file on your personal computer listing the available hosts on 
your nctwork. 

Getting Started With FTP 

FfP is simple to use. 

l. To start FfP and connect to a remote · host, type the 
following at thc DOS prompt: 

ftp rex 

wher~ rex is thc name of the host you want to contact. 

Messages similar to the following appear on your screen: 

Locu• Camputing CorporatioD IC rrt(c) 1888, ltlt 
Tryinq ... 

220 raz FTP Serv•r (Ver. 4 Tu• Auq 1 10:17 PDT 1988) r•ady. 

The rcmotc host, rex, prompts you for your user login 
name as follows: 

User: 
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2. Type in your user login name and press ENTER. 

The remote host prompts you for your password: 

331 Password required for user name. 
Password: 

3. Type your password and press ENTER. When you see the 
following prompts, FfP is ready to accepr commands: 

230 User user name loqqed in. 
Locus PC FTP> 

Using FTP Commands 

4-4 

The previous section showed you how to open an FTP session 
and log in to a remole host. 

This section tells you how to use sorne of the commands to 
FfP. You can only use the FfP commands al thc FfP prompt, 
Locus PC FTP>. These commands Jet you connect to a 
host, change directories on your personal computcr or the 
remote host, transfer files betwcen your personal computer and 
a remote host, and return to DOS. 

The following samplc session illustrates how Suzanne, our 
sample FfP user, uses this program. Suzannc has Locus 
TCP/IP For DOS loaded on her IBM PC-compatible personal 
computer, which is running DOS. 

Suppose Suzanne stans an FfP session as described above, but 
when she types ftp rex at her DOS prompt, the host shc 
requests, rex, is not available: 

Tryinq ... 
Connection to rex failed 
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FrP returns her to the FrP prompt. She can now use the 
CONNECf command to try another host For example: 

connect burmese 

tells FTP that she wants to try to connect to host burmese. 

After Suzanne has made a successful connection, she is 
prompted to login to the remote host. 

Transferring Files Between A Personal 
Computer And A Remote Host 

Now that she is logged in, Suzanne wants to transfer sorne text 
files between her personal computer and the remote host, 
burmese. FTP transfers all files in ASCII text format by 
dcfault. Since Suzanne wants to transfer text files, the default 
mode works fine for her. 

If Suzanne wants to transfer executable programs, image files, 
or othcr spccial nontext files, shc would have to specify binary 
transfcr mode. For more information on FTP's file transfer 
modcs, rcfcr to thc description of · FTP in Appendix A, 
Rcfcrcncc. 

To transfcr a file from hcr local dircctory to the remote host, 
Suzanne typcs: 

put taxes89.txt 

This copies T AXES89.TXT onto the re mote host and gives it 
the same name as it has on Suzanne's local personal computer. 
To give it a different name, Suzanne types: 

put taxes89.txt fed.taxes89 
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where fed.taxes!!9 is the new narne for the file on the rcmote 
host The following message prints on Suzanne's screen to Jet 
her know the file transfer succecded: 

200 Port CCIID:IIl&Dd okay. 
150 Opeoning elata connect.lon for fed.. taze•89 (~. z.z..z.z, z.z.z::z.) . 

221 Tran•f•r camplete, 
5395 bytea tranaf•rred in 2 ••cond. (2689 byte•/•) 

To copy a file from the remote host to her local drive, Suzanne 
uses the FfP GET command, which uses thc same symax as 
PUT. For cxample, to gct a copy of a file called receipts from 
the rcmotc host and copy it to thc local drivc, shc types: 

get receipts 

The file receipts gcts copied into Suzanne's current :-"'orking 
directory on her personal compuler. 

When she wants to renarne the copicd file in its ncw location, 
she uses the sarne syntax as for the PUT command described 
above. For example, if the file she wants to get from the 
rcmote host has a narne that does not conform to DOS narning 
conventions, she might want lo rcnarne it as she copies it, as 
follows: 

get receipts.back receipts.bak 

Transferring Multiple Files Between A 
Personal Computer And A Remote Host · 

Suppose Suzanne wants to copy all files on the remole host 
ending with .txt on the remole host to her personal computer, 
or vice versa. The MGET and MPUT commands allow her to 

do this. 
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Thc syntax for MGET and MPUT is the same as for GET and 
PUT, cxccpt she cannot rename files during multiple file 
transfers. · 

For example to transfer all files on her personal computer 
ending with .TXT to the remole host, Suzanne types: 

mput *. txt 

The * is a wildcard character that rcprcscnts. all the other 
lcttcrs in the file names. 

FTP then prompts: 

a(uto) p(rompt) ? 

Whcn Suzanne typcs a for "auto," all files ending with .TXT 
get copied to thc remate. host. When Suzanne types p for 
"prompt," fTP asks her to confirm each file transfcr as 
follows: 

put re~eipts.txt (y/n)? 

If thc multiple file transfer is successful, messages similar to 
thc following appcar: 

200 Port command okay. 
150 Opening data connection for boat.txt (xxx.x.xxx,xxxx). 
226 Trans!er complete 
9529 bytes sent in 4 aeeonda (2382 bytes/a) 
200 Port eommand okay. 
150 Openinq data connection for curtain.txt (xxx.x.xxx,xxXx). 
226 Transfer complete 
6434 bytes oent in 3 oecondo (2144 bytes/s) 

For more information on these commands, rcfcr to Appsndix 
A, Rcfcrcnce. 
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Changing Directories In FTP 

As soon as Suzanne has logged on lo the remole hosl, she can 
change dircctorics and see dircclory lis1ings on both thc 
remole hosl and hcr local dircclory. 

On The Remote Si de 

4-8 

" 

When Suzanne wanl~ lo changc dircctorics on the remole host, 
she uses thc CD command. Suppose Suzanne wanls to change 
from hcr homc dircctory lo a subdircctory callcd 
purchases/house; she typcs lhc following at the FfP prompt: 

cd purchases/house 

When the command is successful, FfP prinls the following 
message on Suzanne's scrcen: 

200 CWD co~nd okay. 
Locus PC FTP> 

To view the contcnts of purchases/house with FfP, Suzanne 
typcs: 

dir 

and FfP prints the contents of purchases/house on Suzanne's 
screen: 

200 Port cammand okay. 
150 Open.ing elata connection for /lbin.la (SI.200.89,21SI} (O byte•). 

total 24 
-rw-r--r-- 1 bin 
-r--r--r-- 1 bin 

1625 
18353 

F&b 3 13:43 fabric.chair 
Jul 3 10:12 cd.player 
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On The Local Side 

Whilc shc is loggcd into the remate host, Suzanne can s1ill 
change dircclorics and see dircc1ory listings on her personal 
computcr. 

For example, suppose Suzanne wan1s 10 copy a file called 
RADIO.TXT on her local drive to the remate host, bul 
RADIO.TXT is located in a súbdirectory called 
ELECTRIC\TOYS. 

To gct to ELECTRIC\TOYS, whilc connectcd lo the remate 
host, Suzanne uses thc LCD (local changc dircctory) command 
as follows: · · 

lcd ele~~ric\toys ·· 

FTP lcts hcr know if thc dircctory change ha~ bcen successful: 

FTP: Current working dir ia C:\ELECTRIC\TOYS 
Locus PC FTP> 

To vicw thc contcnts of C:\ELECTRIC\TOYS, she types: 

ldir 

To transfcr RADIO.TXT to the remate host, shc lypes: ,··. 

put radio.txt 
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Suspending An FTP Session And Returning 
ToDOS 

Suzanne wants Lo vicw thc contcnts of RADIO.TXT on hcr 
local drive, but she docsn 't.want to log out of hcr FfP session 
y e t. 

Todo this, shc typcs thc following atthc FTP prompt: 

and she is retumed to the DOS prompt. Now she can use thc 
DOS TYPE command to · see the: contents of thc file 
RADIO.TXT: 

type radio.txt 

To rctum Lo FTP, at thc DOS prompl, shc Lypcs: 

exit 

and prcsses ENTER. 

Exiting FTP 

4-10 

To close an FTP scssion, Suzanne typcs: 

by e 

at the FTP prompt. This closes the conncction to thc rcmotc 
host and rcturns her to thc DOS prompt 

.· .. 
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Summary 

This chaptcr prcscntcd the following FTP commands: 

? 

BYE 

CD 

DIR 

LCD 

LDIR 

CONNECT 

GET 

PUT 

MGEL 
' '•-

MPUT 

•' ·•· ji"', 

Tcmporarily suspends the FTP session and 
rcturns you to the DOS shcll. 

Pfints out bricf description of FTP 
commands. 

Closcs FTP session and rctums toDOS. 
• •• :·. 1 

Changes the remotc dircctory. 

Lists the contents of the rcmote host 
dircctory. 

Changes. th~ personal· computer working 
dircctory. 

Lists thc contcnts of the personal computer 
· dircctory. : , 

Requests a connection to a re mote host. 

Gcts a files from the rcmote host and copies 
it to your personal computer. 

Copies a file from your pers~nal co~puter 
to thc rcmote host. :;, 

Gets multiple files from the rcmote host and 
copies i.hem to your personal computci. 

Copies multiple files from your personal 
computer to the remote host. 
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For a brief summary of all ór1he'Ffp corrimancls, t'ypc ? at thc 
FfP.pr<>mpt. 

' .· 

- . 
For ·a ··more dctai4;d. déscription of what FfP comma~1ds do, 

: .. refer to the descriptii:m of FfP in Appcndix A, Refercncc. 

< : 

. ' 

./ '·. 
'•. 
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